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No. 2,041. 


A BACKWARD GLANCE. 


As we enter upor the: year 1917 ‘there is abroad 
amongst Britain and her Allies a ‘spirit of quiet 
confidence, of assurance ih: incteasing strength, and 
of expectation of a victorious conciusion of the war 
before another winter passes. Our inclination just 
now is not so much to look backward as to look 
within for our state of preparedness and forward 
to the heavy tasks that still await us all. Yet 1916 
must not be allowed to pass out of mind with its 
praises all unsung, for it has been a year of grand 
achievement. No hasty phrases can pay fitting 
tribute to the magnificence of the Fleet—whether 
in Jutland Battle or in silent watchfulness; to the 
unexainpled fortitude, self-sacrifice, and valour of 
the land Forces, shaking the German moral; or to 
the resourcefulness and daring of our heroes in 
aerial flight. Nor can we in few words make 
more tham the barest suggestion of the immense 

ature of the organisation and reorganisation of 
our productive powers in factories at home and 
abroad. Are we not now approaching the full 
utilisation of all our forces. and resources for the 
“knock-out blow” which is to bring in a Peace 
which shall be lasting? If 1917 is to be the decisive 
vear, we believe that from many standpoints his- 
tory ‘will regard 1916 as almost equally momentous. 

The manufacture of munitions of war in thou- 
sands of works throughout the British Empire has 
made such demands upon engineering genius and 
skill as to have demonstrated for all time the essential 
nature of the engineering profession and industries 
of the nation. And the part that electricity and its 
applications have performed in this ‘connection, 
though only partly known at present, will remain 
for ever a monument in honour of the usefulness 
of the electrical engineer. Assuredly the war has 
raised the status of all branches of engineering— 

may the nation not be slow to recognise the fact, 
and register it with appropriate action! 

The year that has gone, however, has not only 
bcen one of continued organisation for the pur- 
peses of war, for deliberations and investigations 
begun in the Press, and carried on in many direc- 
tions ever since August, 1914, have become focused 
in committee-rooms where, at the bidding of the 
Government, experts have ‘been inquiring into the 
details of our great industries and the measures 
necessary for safeguarding their interests after the 
war. The sittings have not yet been concluded, for 
the inquiries have been no light undertaking, but 
engineering, electrical, and other trades have all been 
preparing their suggestions with regard to the 
future. One of the Governmental Committees has 
urged the setting up of additional financial facili- 
ties in the form of a Trade Bank to assist our 
industries. .The Economic Conference at Paris has 
formulated the Allies’ after-the-war policy. The 
Institution of Electrical Engineers courageously 
leaving the beaten path of its quondam “ profes- 
sional” virtue has elaborated an excellent trade 
policy. The large industrial concerns have been 
‘getting together ’’ in federated association. Elec- 
trical and other engineering trade associations have 
been actively pursuing the same worthy object.. The 
Board of Trade has made changes in its Intelligence 
Services, and the appointment of new Ministers of 
Shipping and Food has relieved it of some of its 
overload of work. Capital and Labour have made 
advances toward each other in the interests of in- 
dustrial harmony. Yet; notwithstanding all our 
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preoccupation with actual war work, and with all 
these efforts at industrial and trade reorganisation, 
individual manufacturers have been able to lay the 
fcundations for special lines of manufacturing, and, 
besides meeting the exceptional needs of war fac- 
tory installations at home, have admirably main- 
tained the value of our electrical and allied exports 
at a figure which, but for restricted tonnage accom 
modation, labour, and material, would have been 
multiplied several times, so: great has been the 
demand of the World. ° 

The interse actrvity-of .our industries in general 
has caused the demand for’electric power to mul 
tiply and increase far beyond even the high record 
of 1915, and has thus reacted upon the electricity 
supply industry, which has been hard put to it to 
keep pace with the growing load; the nation’s grate- 
ful thanks are due to the station engineers, who, 
short-handed as to staff and starved as to capital, 
have manfully contended against unprecedented 
difficulties and have almost invariably succeeded in 
Inaintaining an adequate supply of energy. Those 
undertakings which are situated in manufacturing 
districts have recorded outputs of energy breaking 
all records, and in many cases substantial profits 
have been made; large stations have been hastily 
extended, and some small stations, which never 
anticipated anythmg in the nature of a power load, 
have awakened to find themselves equipped with 
three-phase turbo-alternators and badges, and a 24- 
hcur load. That the war activities of the supply 
stations will secure for them the confidence of power 
users and generate a momentum which will ensure 
to them a permanent and substantial development 
cannot be doubted. 

The spirit of co-operation for patriotic ends, 
which has pervaded the industrial councils of the 
nation since the outbreak of war, has made itself 
felt in the electricity supply industry to good pur- 
pose, and has brought into existence a movement 
which under ordinary circumstances might have 
perished at its birth—the movement towards the 
interconnection of electricity supply undertakings. 
which was imitiated in the Institution of Electrical 
Engineers, developed by the Lancashire and 
Cheshire Committee, and immensely invigorated by 
the unexpected support of the Board of Trade. 
Under the ægis of the I.E.E., the I.M.E.A., and 
the I.A.E.P.C., the scheme has gathered strength, 
and several district committees have been formed 
to carry it mto effect; but httle open opposition has 
been manifested, and the technical difficulties, which 
aamittedly exist, are not incapable of solution by 
the men who have the matter in hand, while the 
Treasury has promised to assist in providing the 
necessary funds. 

The spirit of co-operation, as indicated by the 
last remark, has extended to Government circles 
also, and we gladly recognise again the striking 
change of attitude adopted by our rulers towards 
industry in general. The Committee of the Privy 
Council, guided by its Advisory Council for 
Scientific and Industrial Research, and backed up 
by the Treasury, has recently declared its intention 
tə devote comparatively large sums to the promo- 
tion of research and similar purposes, in consulta- 
tion and collaboration with representative trade 
associations—a_ significant indication of the new 
spirit that sways the Government. The admirable 
work of the Natronal Physical Laboratory has also 
been generously acknowledged by the Council, and 
we may count upon its future development with 
adequate financial support from the State—which it 
never had until the war broke out. 

Committees have been appointed to consider the 
position of science in schools and universities, and 
to reform the curricula adopted by the Civil Ser- 
vice Commissioners, and we trust that they will 
ruthlessly sweep away antiquated notions and re- 
move the fetters which have so long enthralled our 


f 

schools. During the vear good progress has been 
made in the electrification of several important rail- 
ways, and in presence of the shortage of petrol the 
electric vehicle has had an exceptional opportunity 
to displav its qualities—marred only by the difhculty 
of obtaining it. We have for many years advocated 
the use of electricity in agriculture, and the favour- 
able reception accorded to Mr. W. T. A. Kerr's 
account of his experiences in this connection, at the 
PM.E.A. meeting, fills us with hope for future 
progress. 

We have only lightly touched on some of the ont- 
standing operations of the vear in the foregoimy, 
recognising that no one nowadays has leisure to 
indulge in detailed retrospection; but we have sard 
suflicient to indicate how important and interesting 
have been the movements and tendencies of ryt. 
In the New Year we shall doubtless witness pro- 
gress on very similar lines, placing us in a better 
state of preparedness for the period of Peace, which 
will not now, we hope, be long delaved. 


A REPORT on this subject has been 
published by the German bankı“ 
institutions which formerly offered 
for subscription shares in the Rus- 
sian A.E.G. and other electrical 
companies in Russia. The report is based upon a 
statement made in a Russian newspaper concerning 
a recent meeting of the ‘“‘ Special Commission for 
Combating German Domination.” It appears that 
the Commission had under discussion the questien 
of removing German influence from the Siemens 
and Schuckert Co., Siemens & Halske, the A.E.G.. 
the Electro-Peredatscha, and the Petrograd Flec- 
tric Lighting Co. of 18506. The representative of 
the Ministry of Commerce submitted three pro- 
posals by which the problem could be solved, namely. 
liauidation, purchase by the State, or participation 
of the Government in the companies so as to exer 
cise the requisite supervision. 

The Commission decided in favour of the 
liguidation of the five companies, and the pre- 
paration of a definite scheme for this purpose 
was left to the liquidators to be appointed. 
The general principles of the scheme, however. 
were outlined by the Commission. According to 
these, the bearer shares in all the companies are to 
be abolished and replaced by registered shares. The 
holders of the former will be entitled to apply for 
an exchange for registered shares, but only those 
who are not suspected of having relations with Ger 
man capital will be permitted to effect the transfer. 
All the remaining shares will be purchased by the 
Government at the nominal prices, and will either 
be retained by the Government, which in this way 
wil! become interested as a shareholder, or they 
will be sold by the State at their quotation value as 
registered shares. It would be a good thing for 
our future electrical trading operations in Russia if 
British holders could be found for some of the 
German electrical investments. It is stipulated that 
the liquidation of the five companies must be ended 
by July Ist. 1917. | 

The German banking institutions, in commenting on 
the above statement, remark that further information 
as to the extent to which these proposals are being 
carried out is lacking. The adoption of the scheme. 
it is held, would deprive German shareholders of 
their rights as such, and render them dependent 
upon a claim on the Russian Government for an 
amount corresponding to the nominal value of ther 
shares. It is intended to lodge a protest against 
the scheme, and to take all necessarv steps for the 
representation of German shareholdings. and for 
this purpose German holders are notifying their 
shares to the banks concerned, which include the 
Disconto Gesellschaft,¢of Berlin. 
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THE SUPERFLUITY OF ELECTRICITY 
REGULATIONS. 


[COMMUNICATED. ] 


ELkcrriciTy supply suffers from too many regula- 
tions; gas supply does not. It is not because gas is 
such an inoffensive sort of thing; the Board of Trade 
Inquiries into railway disasters where people are roasted to 
death, owing to the use of gas for lighting purposes, prove 
the contrary. The electrical industry has been foolish enough 
to burden itself with all the safeguarding measures and 
their cost, whilst the gas industry allows compo tubing to 
be run in any manner, and it is consequently much cheaper 
to install. If a person is blown through a window owing 
to bringing a naked light near to a leakage of gas, the 
verdict in “What a stupid thing todo!” If a house is 
destroyed through a leakage of gas being ignited by an 
electric spark, the verdict is “ Fire caused by fusion of an 
electric wire,” and the public exclaim “ What a dangerous 
thing electricity is!” After 20 years’ experience, the 
writer has never known an electric spark do £5 worth of 
damage, provided there was no gas leakage. Verily we 
deserve what we get in the way of blame that should not be 
ours by right. Do not the regulations say: “ Thou shalt 
earth all tubing, covers, and the like: thou shalt not go 
Near any gas pipes or fittings ; thou shalt completely cover 
up thy fuses ” ?—all to save people from the effects of a 
leakage of gas. The electrical industry should say : “ We 
are out for all the business we can get; all rules will be 
abolished forthwith : and if a complaint is reecived about a 
person getting a shock, he will be informed that he should 
not have been so silly as to touch the thing; or if the 
complaint is that a house is burnt down, he will be advised 
not to have gas in his new honse at all.” The gas industry 
would then have to run iron tubing covered with insulating 
material, and put insulating connectors between the gas 
meter and the tubing. 

Each electricity supply authority used to make its own 
rules, and the confusion was awful. A contractor doing 


work in a strange town had to go to extra trouble and, ` 


expense to conform with the local fads. Nowadays most 
supply authorities accept the I.B.E. wiring rules, the Board 
of Trade regulations, and the Factory Acts. The official 
who has to study all these regulations and pass work 
accordingly, has got his work cut out if they are all to be 
adhered to. Tn passing a job he has to consider whether a 
certain part of the work is covered by the I.E.E. rules, the 
Board of Trade, or the Factory Act. He even has to con- 
sider special regulations insisted on by insurance companies, 
Now, this state of things is unfair to the inspector, the 
contractor, the manufacturer, and the general public. If 
scores of rules are necessary, let them at least be issued by 
one authority : let the Board of Trade be that authority, 
and let the rules be issued in three sections. The first section 
should deal with the supply authority and private generating 
stations ; the next with workshops of all descriptions : 
the last should deal with private houses, shops, and offices. 

In order to greatly diminish the number of rules, why 
not deal with electrical wiring apparatus in the same way 
as meters are dealt with? A new type of meter is sub- 
mitted to the Board of Trade and, if satisfactory, has their 
approval stamped on it. Let the lampholder, switch, wall 
socket, &c., be stamped “ B.O.T.,” and let new designs be 
submitted before being placed on the market. If this idea 
were carried out, the inspector's duties would be reduced to 
looking out for faulty workmanship. Arguments as to the 
length of break of fuses or switches would vanish. The 
public would also probably get more standardised articles, 
as a manufacturer would prefer to make to a standard design 
rather than ask for permission to make, for instance, a wall- 
plug having its pins 4 in. further apart than any one else’s. 

Rules are too numerous, and, owing to the system of 
inspection, are not all kept. The bulk of the work is left 
to the supply authority’s inspector, who receives no help 
from any of the people who make the rules. The Board of 
Trade conld take over the whole business of inspection, and 
the certificate of the local B. of T. inspector would satisfy 
the supply authority and the insurance companies, who 
could dispense with their inspectors. 


BAKING BY ELECTRICITY. 


` 
By G. BASIL BARHAM. 


WHEN the possibilities of baking on a large scale by 
electricity were first discussed, it was the general consensus 
of opinion that the idea was impracticable. The electrie 
ovens then on the market were far from efficient, and with 
energy at a comparatively high price, there seemed to be no 
possibility of electricity supplanting steam, coal, or gas in 
the bakery. 

Even at that time, however, small electric ovens were 
demonstrating the possibilities which existed, and proving 
that electric cooking was not the expensive luxury that 
many considered it to be. Experiments were made with a 
view to improving the efficiency of the electric oven, and 
certain Continental manufacturers of electrical appliances 
devoted large sums of money for the purpose of developing 
electric cooking apparatus, One of the big German firms 
realised that the chief stumbling-block in the way was the 
cost of energy, and at once adopted different tactics to its 
competitors, It increased the size of elements, worried 
but little about efficiency, set to work to build ovens of 
large size, and sent an army of agents to push their sale in 
countries where electricity was the cheapest possible form of 
power, such as Norway, Sweden, and, more particularly, 
Switzerland. Few engineers are aware that in that conntry 
are some of the largest electric cooking installations in 
existence. 

ELECTRIC BAKERIES. 


As the writer pointed out some little time ago, the con- 
venience, cleanliness, and great range of regulation possible 
with electricity are so great as to constitute powerful argu- 
ments in favour of electrically-heated bakehouses, even in 
localities where electricity costs money and cannot be 
obtained for next to nothing. 

There is a large electric bakery in Bregenz, Switzer- 
land, which has a baking surface of about 6 ft, 7 in. by 
19 ft. 8 in., or about 14 sq. yards, This surface is, how- 
ever, divided into two storeys, placed one above the other. 
The controlling switches are mounted on a switchboard 
placed beneath the doors of the oven, and shielded from the 
heat by a protective screen. Bach of the two storeys of the 
oven is controlled by 10 switches, which are so arranged 
that their positions on the board correspond to the positions 
in the ovens of the heating elements they control, The 
elements are so arranged that when they are all in operation 
the heat is very evenly distributed, and a careful tem- 
perature test will show no difference in heat between any 
two parts of the oven. It can therefore be seen that, with 
20 circuits for the two storeys, the heating can be adjusted 
within very wide limits, and it is possible not only to reduce 
it from full to zero all over the oven, but also to raise 
any desired parts of the latter to a high local temperature, 
whilst the remainder of it continues comparatively cool. 
As may be supposed, ordinary thermometers” are useless, 
and in order to show the temperature inside, pyrometers are 
fitted in the front of the oven. The oven is lighted elec- 
trically by means of incandescent lamps, but as the bulbs 
of these wonld not stand the heat were they fixed inside the 
oven, openings are provided at the right-hand side of the 
doors. An electrically-heated steaming apparatus is pro- 
vided on each storey, as steam is required when dealing 
with certain kinds of bread, and in connection with the 
ovens a large water tank has been installed, which supplies 
all the hot water needed for the domestic operations carried 
on in the adjoining house as well as that required in the 
bakery itself. 

PRIVATE BAKERIES. 


Anyone who has not devoted close attention to the subject 
would be surprised to know what immense strides have 
been made in the direction of equipping what I may term 
private bakeries with electric ovens. The majority of large 
hotels and restaurants do all their own cooking, including 
the baking of bread and pastry, and in many of them 
electric ovens, specially designed for their needs, are 
installed. At the same time, it need not be supposed that 
the demand has already been filled. „As a matter of fact, 
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the demand has not yet been stimulated, and there is a 
vast field open to the firms who care to undertake its 
cultivation. 

One of the first questions that the hotel or restaurant 
proprietor or manager will raise when approached on the sub- 
ject, is that of the relative costs of electricity, coal, and gas. 

The popular impression is that electricity is expen- 
sive, and the hotel man fears he will find himself face to 
face with the prospect of higher fuel bills. Generally 
speaking, one does nominally pay a higher rate for elec- 
tricity. This is only one phase of the question, however, 
and before deciding that he cannot afford electricity in his 
bakery, the prospective customer should be shown that the 
cost of fuel is only one item in the expense of the bakery. 
It has been pointed out that the first consideration in the 
_ installation of a Dakery in an hotel is the amount of space 
required for it, and the possible location, and here is just 
the beginning of the electrical advantages. If electricity is 
to be used, much less space is required. Electric ovens can 
be built with three or four decks or compartments, giving 
several ovens of equal capacity in a space where only one 
deck of any other class could be placed. In the large city 
hotels this consideration of space is an important one, and 
the reduction in the rental cost that has to be charged 
against the bakery is a real saving. 

Where the bakery hasalready been installed, and the question 
is one of substituting electricity, the question to be asked is, 
“ Can you advantageously use the space thus saved?” Asa 
matter of fact, the question of space is a very important one 
in the kitchens and bakeries, and very few hotel kitchens, 
where business is good, are not overcrowded and in need of 
more room. 

For obvious reasons the hotel bakery should be located so 
as to secure adequate light and ventilation ; but the use of 
electricity will much improve any situation that may be 
selected, and can be adopted in places where the use of 
fuel would not be possible. 

The next point, after the saving of space and the possible 
use of space not otherwise available, is the economy of 
labour. Here the question of the best oven enters, for 
there is a wide variation among electric ovens, and the 
great progress in electric baking in the past few years has 
effected economies and advantages in their use that make 
the present-day oven far better than those of even a few 
years ago. 

ECONOMICAL ADVANTAGES. 


Some of the economical advantages resulting from the — 


use of electric ovens may then be pointed out. When the 
extreme heat of a modern electric oven is turned on, the 
temperature necessary for quick and efficient baking is 
attained in a comparatively small space of time. The long 
period of preliminary heating necessary in coal and gus 
ovens is avoided. This is more than a simple saving in 
fuel ; it is a big saving in labour as well. The wages of 
the fireman may be small, but they go on in good times and 
bad, and add to the cost of operating coal ovens. The time 
spent by the pastry chef in watching his oven heat to the 
proper degree has a calculable effect on the amount of work 
he can turn out. This is an appreciable factor, too, after the 
baking has started, for the uniform regular heating of an 
electric oven requires less of the time of the pastry chef. 


ECONOMY OF OPERATION. 


As an illustration of what can be produced in actual 
operation under working conditions, the pastry chef of the 
Quaker Cafetria, Sacramento, Cal., with an electric oven 
consuming 10°5 KW., produces per week 500 pies, 
63 large cakes, 105 pans of hot bread, 15 pans of shortcake, 
45 loaves of nut bread, 250 cups custard, 600 baked apples, 
250 apple dumplings, and 35 puddings. Another and 
smaller bake oven for meats, consuming 6°5 KW., turns 
out each week 280 Ib. rib roast, 60 lb. lamb, 40 lb. 
pork, 210 lb. stew, 100 lb. hash, 50 Ib. bacon, 30 lb. ham, 
50 lb. of “made” steak, 15 lb. meat loaf, 90 lb. turkey, 
75 lb. chicken, 50 lb. duck, 450 Ib. fish, 800 lb. roast 
potatoes, 100 Ib. beans, 100 lb. macaroni. Great quantities 
are possible with electricity, where practically no time is 
lost and the maximum baking heat is steadily maintained. 

Comparing the space occupied by an electric oven and an 
ordinary brick oven, Mr. G. J. Bucker, who has devoted 


considerable study to the question, gave the following 
example :—A brick oven having a capacity of 240 1-lh. 
loaves of bread occupies a floor space of 10 ft. wide x 12 ft. 
deep, or an area of 120 sq. ft. Anelectric oven of the same 
capacity measures 4 ft. wide x 8 ft. deep, or an area of 
32 sq. ft., which is about one-fourth the Hoor space oocupied 
by the brick oven. 

A still further consideration affecting the comparative coet 
of baking by coal and gas or electricity. ig to be found in 
the reduction of waste and loss. The heating elements of a 
modern type of electric oven are not confined to either the 
top or the bottom of the oven, but are uniformly distri- 
buted, so that every part of the oven is at the same tempe- 
rature. There are no variations in different parta of the 
even, or at different periods of the baking. The results 
are uniformly baked products. The oven bakes the same all 
day long, and day after day. Requiring less of the attention 
of the chef, it results in practically no spoiled baked goods. 

These various advantages have been accentuated because 
they all bear directly on the cost of fuel, and that is so often 
the stumbling block in the minds of many hotel managers, 
who would otherwise install electric ovens. They see no 
further than the figures of their coal or gas bills, but when 
the reduced overhead cost ix properly figured, the reduced 
labour bill caleulated, the increased volume of pastry, and 
the lessened loss from poorly baked goods are taken into 
consideration, the nominal differences between the fuel bills 
are Insignificant. 

There are further advantages in electric baking, not go 
intimately connected with the cost problems, but still very 
matter-of-fact advantages, which indirectly mean money to 
the hotel. Take that same uniformity of baking of which 
we have spoken, = Nothing igs more helpful in keeping 
customers than the bread and pastry, and when the quality 
is always uniform in colour and texture, it binds the 
customer to the place. 

The employes tind better working conditions where elec- 
tricity is used, as the temperature is less and the ventilation 
better, and their satisfaction will be reflected in the 
character and amount of work they turn out. Emphasis has 
been placed on the fact that the up-to-date electric oven has 
almost perfect insulation, and retains a high temperature 
for hours after the current has been switched off. As a 
matter of fact, pyrometer tests have been made which show 
that a baking heat is still retained for hours after the oven 
is disconnected. In order to utilise this heat to advantage, 
bread should be baked first at the highest temperature, 
and, after switching off the energy, lighter goods, such as 
cakes, pies, puddings, &¢., can be baked, as they do not 
require so much heat. Here, again, is a saving which 
should be pointed out to the prospective customer, as with 
less efticiently insulated gas or coal ovens it would be 
necessary to use fuel throughout the whole of the baking. 


Some AcTUAL FIGURES. 


To give a final example of the economy and advantage of 
electric cooking, we may take the figures of the New Vienna 
Bakery in Salt Lake City. This bakery has a thorough 
modern equipment, including individually motor-driven 
mixers, dividers, rounders and electrically-heated wrapping 
and sealing machines, and the company does an exclusive 
wholesale business, its entire product being sold through 
retail dealers. The scale of its work may be judged from 
the fact that it sells 18,000 loaves daily. 

The main body of the oven measures 4 ft. high, 10 ft. 
wide, and 12 ft. deep; it rests on an angle-iron frame 27 in. 
high. It is divided into four chambers, each 56 in. x 
34 in. x 16 in. high, which provide a baking surface 
of 208 sq. ft. The oven has a capacity of 836 12-02. 
loaves or 456 25-02. loaves of bread. The oven is divided 
in the centre by a partition, with two baking compartments 
on each side, one above the other. All compartments have 
13-in. tile floors. The customary steam connection is pro- 
vided for each. Each half of the oven has three heating 
elements—one in the top of the upper compartment, one in 
the top of the lower compartment, and one directly under the 
floor of the bottom compartinent. With this arrangement, 
heat is provided for the top and bottom of each baking 
chamber. Each compartment has a mercury thermometer 
and inside lights. 
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The oven is wired for 220-volt, two-phase service. It 
takes a maximum of 75 Kw., and averages 48 per cent. of 
this demand when baking 16 hours per day, and 55 per 
cent. on eight hours’ baking per day. When making 
3-1b. loaves, it requires 45 minutes to load the oven, bake 
the bread, and take out the finished product. On this 
schedule, 25,000 ł-lb. loaves could be baked in 24 hours’ 
continuous baking. : 

To sum up, it may be said that the chief selling points 
to emphasise in connection with the installation of electric 
ovens for bakeries, either for bakers and confectioners or for 
big hotels and restaurants, are :— 

Maintenance of a uniform temperature throughout the 
period of baking ; the entire absence of the dirt, dust, and 


ELECTRIC TRUCKS AND TRACTORS. 


AMONGST the many problems which have been forced ino 
prominence in this country by the war, those which have 
reference to labour economy must occupy a leading position. 
In the past, small fortunes have been wasted on the assump- 
tion that manual labour was cheap because wages were low 
and such labour was plentiful. Now, with the scarcity of 
labour of all kinds, even the most conservative -have 
perforce turned their attention to labour-saving appliances. 
One direction in which there is an enormous field for 
improvement in this country is in the internal handling of 
material in our warehouses, factories, and railway terminals. 

Despite the adoption of transporters and cranes, the hand- 


- Tes A 0 Pa 
LANSING ~ COMPANY 


MODEL C 


LANSING INDUSTRIAL ELECTRIC TRACTOR WITH LOADED TRAILERS.’ 


LANSING INDUSTRIAL TRACTOR HANDLING FOUNDRY PRODUCTS. 


smoke, which inevitably go with the old brick oven ; sim- 
plicity of operation ; ease of control ; perfect heat distri- 
bution; better results in baking; cleanliness and sanitation ; 
utilisation of all heat generated, and the great saving in 


fioor space, 


Water-power in France.—By a law enacted in September 
last, the French Government has given sanction to the State 
financial support of hydraulic works for the production of energy 
for sale, with, of course, a measure of control and a share in the 
profits. The importance of this question is due to the large 
importation of coal—18 million tons in 1912, of which half came 
from Great Britain. There is still three million H.P. at low water 
and eight millions, on the average, in French waterfalls which have 
have not been utilised. l 


truck and barrow still figures very largely as a local megus 
of transport, although obviously out of date, inefficient, and 
wasteful. To meet the conditions of such work, the indus- 
trial electric battery truck has been introduced and very 
largely applied in America, while it is also significant that 
it is being tried, and giving satisfaction, in various situation: 
in this country. 

Tt must be obvious that there are numerous situations 
where satisfactory crane facilities are almost impossible, 
though a small power-driven industria? truck for short 
haulage would meet the case quite well. There are other 
situations in warehouses and railway stations where a sinall 
battery tractor is preferable and more economical, because 
it can be kept in operation all the time, if necessary, 
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hauling less expensive trailers which are loaded and 
unloaded in relays continuously. 

The latest type of industrial battery truck and tractor to 
be placed on the British market is the * Lansing,” which is 
being supplied by Messrs. Baxter & Caunter, Ltd., and is 
predecessors, it is of 


illustrated herewith. Like its 


THE LANSING INDUSTRIAL TRUCK. 


American origin, and has, we believe, met with very 
considerable appreciation by the railway authorities on the 
other side. 

In the Lansing truck the operator's platform and seat 
are so placed that -he can either sit or stand, and in 
a quarter-turned position has a view beth behind and 
in front of the truck. Although both 
lever and wheel steering can be 
supplied, the wheel steering is for the 
most part adopted, being preferred by 
the users. The steering is easy, due to 
sultable load distribution, and the short 
wheel base and small over-all dimen- 
sions enable turning to be done in a 
small space. 

The controller is under the driver's 
seat, with an operating handle, having 
an up-and-down movement under the 
steering wheel, on the driver’s right. 

The controller is of the Westinghouse 
series-parallel type, giving four speeds 
cach way; each step is indicated by 
the quick action of a ratchet wheel and 
pawl, and it is provided with a special 
interlock with the brakes, such that the 
brakes can only be set when the con- 
troller is in the neutral position. The 
controller is locked when the brakes are 
set, although with the controller in the 
neutral position the brakes may be 
released and operated freely in coasting. 
The controller may be thrown to neutral aia 


position either by the controller lever = "461, g 


4 = 
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or by the pedal which simultaneously . 
sets the brakes. This arrangement 
eliminates intermediate switch or 
circuit-breaker, ensures that the motor 
will not run with the brakes on, 
or that the machine will not start 
with the brakes off until the con- 
troller handle is moved, and provides 
an effective emergency stop. The motor, of standard 
Westinghonse vehicle pattern, has certain details specially 
adapted to the Lansing drive-axle, which consists of a 


i 


p 
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steel casting enclosing a 10 to 1 worm drive, differential, 
and bearings in an oil chamber, attached direct to 
the motor. The gear is of bronze alloy, with a case- 
hardened steel worm, the shank of which is attached to the 
motor shaft, and is carried at the motor end in an annular 
ball bearing and at the opposite end in a double-thrust 
bearing. The differential is of the 
bevel gear type with six high-carbon 
or nickel-steel gears. Timken roller 
bearings for wheel hubs, and solid 
rubber tires on wheels, are fitted. 
The trucks and tractors are usually 
fitted with 24-cell Tronclad-Exide 
batteries, although other types are 
available if specified ; a double-throw 
charging switch and = standard plug. 
together with a Sangamo ampere-hour 
meter, form part of the equipment. 

The frame is built of standard 
rolled sections, the driver's platform 
being a fixture: the driver operates 
the brakes by means of a foot pedal, 
and a latch holds them set : the brakes 
are external acting steel bands, lined 
with ray best: mR, 

The trucks, being self-contained 
load carriers, have the battery fitted 
under the frame or chassis, while in 
the case of the tractor the battery is 
carried inside a compartment forming 
the body of the vehicle. 

The Lansing trucks are built in 
several sizes: models H and G, with a 
rated capacity of 5,000 lb.. are 9 ft. 
4 in. over-all in length, and have a 
turning radius of 5 ft. 6 in. and 6 ft. 
6 in. respectively. The tractors. which are very popular 
in the States, have in models C and D, rated trailer load 
capacities of 4,000-5,000 lb. and 10,000-12,000 Ib. ; over- 
all lengths of 6 ft. Xin. and 7 ft. 9in.: wheel bases of 
2 ft. Qin. and 3 ft. 6 in. s and wheel treads of 27 in. and 
30 in, respectively, while the overall height is 4 ft. 
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VIEWS SHOWING CONSTRUCTIONAL DETAILS OF LANSING TRACTOR AND TRUCK. 


Accident at Nottingham.—Last week a car, descending 
the Derby Road tramway route, got out of control and ran into a 
stationary car, upsetting the latter. two persons being killed and 
several others injured as a result. 
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THE LO-THERMO MOTOR. 


MESSRS. ELECTROMOTORS, LTD., of Openshaw, Manchester, send us 
particulars of a new development in the design of totally-enclosed 
motors which marks a further step in the advancement of prac- 
tical electrical science, and for which, we understand, patents are 
pending. 

The demand for totally-enclosed motors has, in the past. been 
restricted by the difficulty in constructing them, particularly as 


LO-THERMO MOTOR, WITH TUBULAR RADIATOR. 


regards machines of large-size, and they have been extremely costly 
in comparison with ventilated motors. 

The reason for this is that all the heat generated in an enclosed 
motor must of necessity be radiated through the outside carcass of 
the machine, and as the rate of dissipation is limited, it follows 
that the heat generated must also be limited, and, from a practical 
point of view, this necessitates that the output for a given carcass 
is restricted, with the result that these machines are relatively 
costly. Furthermore, high speeds have been impracticable. for the 
very reason that a large proportion of this heat is generated by the 
armature-iron losses alone, and as these increase with the speed, 3 
point is soon reached when these losses alone balance the radiating 
capacity. | | 

Many expedients have been employed to overcome this, such as 
pipe-ventilated motors, forced ventilation, &c., but the necessary 
trunking is always an objection, and frequently impoasiblé. Other 
devices, such as pipes through the machine itself, have been 
employed, and fins and ribs upon the carcass, but still without 
much success. í 

A more successful means has been the employment of a hollow 
bedplate upon which the motor is mounted, and through which air 
is circulated from the motor. The hollow bedplate is embedded in 
concrete to absorb the heat, or can be cooled by a system of water- 
pipes. This introduces an element which has to be taken into 
account in any scheme of erection, and any arrangement which 
eliminates this fixture is an obvious advantage. 

The idea of the present invention lies in a practical means of 
providing large air-cooling surfaces constructed in such a manner 
that the system can be applied to standard machines of the well- 
known chimney or pipe-ventilated type, the construction being 
such that the surface can easily be adjusted by the manufacturer 
to suit any requirement. 


It is constructed in various forms, illustrations of two of which 


are given herewith. In the first of these the radiator proper con- 
sista of a box with end pieces designed to fit on vertical trunk 
openings in the motor end covers, and through this box pass in a 
vertical direction a number of thin metal tubes. Inside the back 
bearing of the motor a fan is fitted on the armature-shaft, which 
causes a circulation of air through the machine and through the 
radiating box, and the arrangement of the tubes, &c., is such that 
the air impinges on the thin vertical tubes, giving maximum 
cooling. The advantageof the system is that not only is increased 
radiating surface provided, but as the tubes are thin compared 
with the motor carcass, the radiation is much greater, and it is 
possible to approach within quite reasonable limits of the capacity 
of a ventilated motor of given frame size without the use of anything 
excessive in the size of the radiator. 


+ 


Another form of the invention is also shown, in which the 
tube radiator. is replaced by one having thin sinuous metal sides 
with top and bottom covera, and also having baffle plates mounted 
inside the radiator, which cause the air to impinge in a thin 
stream against the outside surfaces, so that this type performs the 
same functiona as the tube radiator. l 

The design lends itself admirably to an entirely water or. dust- 
tight construction, wideniny its field of use enormously, yet. at 
the same time, the bulk is of quite moderate dimensions - in fact. 
leas than for an ordinary totally enclosed motor when dealing with 
the larger powers. 

This development will have exceptional opportunities in ammn- 
nition factories, chemical works, collieries, foundries. flour mills. 
bleach works. steel works, wood-working plants, breweries, for ount- 
door use, and, in fact, anywhere where it is necessary for motors to 
work in either an explosive, dust-laden, or wet atmosphere. 

To centrifugal pump makers it offers exveptional advantage for 
the reason that high speeds are available, which not only means 
cheaper motors but enables smaller pumps to be used for a given 
duty, thus materially reducing the total cost of such combinations. 

A considerable number of these motors have already been built 
and put into practical service in collieries, chemical works, &e., 
with the most satisfactory results. 


IMPROPER USE OF AUTO-TRANSEORMERS. 


TH principal cause of the favour with which auto-trans- 
formers have been regarded during recent years is their 
moderate first cost. From the technical point of view, how- 
ever, they must be used with caution, and the following 
example (from L'Industrie Electrique) is an excellent illus- 
tration of the grave risks resulting from unsuitable application 
of this type of apparatus. A supply company contracted to 
supply a distributing company with 3-phase bulk supply at 
22,000 volts, 50 cycles per second, but had available for the 
purpose only a 16,000-volt, 50-cycle distribution, and a 2- 
cycle supply. A frequency-converter was installed giving 
2,300-volt, 50-cycle supply, and the problem then was to 
establish a transformer equipment capable of converting the 
2,300-volt and 16,000-volt supplies to 22,000 volts. The 
arrangement adopted is shown in fig. 1 (page 8), and consists 
of a delta-connected primary winding for 2,300 volts and a star- 
connected secondary for 22,000 volts, the secondary plaving 


Lo-THERMO MOTOR, WITH BAFFLE-TYPE RADIATOR. 


also the part of a 3-phase auto-transformer, raising the 16,000- 
volt supply to 22,000 volts. Des l 

The neutral of the existing systems of distribution being 
insulated; the same arrangement was retained for the second- 
ary of the new transformer in order to avoid the addition of 
current transformers and the substitution of 3-pole for the 
existing bipolar gear on the oil circuit-breakers. 

The first trouble experienced on the system was under the 
following conditions :—Having opened the 2,300-volt primary 
delta, it was proposed to supply 22,000-vol¢ current from the 

D 
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J6 OW -volt supply alone, using the star-secondary as auto- 
transformer, hnmediately severe telephone disturbances 
Were set up, several dines being unusable, and in order to Ket 
over the trouble, the primary delta winding was kept closed, 
Some tine afte: wards an accidental earth on the distributor's 
network revealed another defect of the transformer equip- 
ment ‘The pressure on the supply company's system rose 
froin TOO to T9000 volts, a high-trequenev current (cansed 
by the are to earth) flowed through the anto transformer, and 
a Violent discharge destroved the lightning: arresters. 

Alter this) experience, a supplementary transformer was 
Installed to effect the 16,000Q-volt /22,000-volt. transformation. 
Fiad a double-wound secondary been used in the first place, 
instead of the auto-transformer, the cost would not have been 
much higher, and disturbances would have been eliminated. 

Krom this example it may seem that the neutral point of 


1000 Kw, 3ph. 
22000 v., 50 cycles 


1200 kw., 3 ph. 
16000 v., SOcyc/es 


2500 Ki. 
2300v., 


Sph. 
SOcycles 


Kia. 4, 


ail anto-transformers should be earthed. It should be remeni- 
bered, however, that: (1) Earthing an existing insulated dis- 
tribution system requires the substitution of 3-pole for 2-pole 
relays on automatic circuit breakers. (2) The presence of 
several earths on a distributing system favours the develop- 
ment of harmonic currents, which may produce serious tele- 
phonic disturbances, and even attain values high enough to 
cause maternal damage. (3) It is not advisable, in any case, 
to connect two important systems of distribution by auto- 
transformers, since all disturbances, of whatever origin 
(atmospheric disturbances, earth faults, &c.), are then trans- 
ferred freely from one system to the other. The magnetic 
circuit of a double-wound transformer forms an elastic link, 
elinunating these risks. f 
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EXCESS PROFITS TAX APPEAL. 


[ DECISION IN FAVOUR OF ELECTRIC SUPPLY COMPANIES. ] 


Os Friday, December 15th, the appeal case of the Electricity 
Supply Companies of Great Britain was heard by the Board 
of Referees. The Provincial Companies and certain of the 
London Companies (127 undertakings in all) were repre- 
sented by Mr. H. B. Renwick (managing director of the 
County of London Electric Supply Co.), and certain other 
of the London companies (10 in number) by Mr. W. F. Flad- 
gate (director of the Charing Cross Electricity Supply Co.). 
The appeal thus represented no Jess than 137) compames’ 
undertakings, involving a capital expenditure of about 
£25 (0,000, The appheation of the companies was for an 
‘Increase of the statutory percentage. 

The Referees decided that in the case of the London-sub- 
uban and provincial companies the statutory percentage 
should be increased from 6 per cent. to 74 per cent., and in 
the case of the London companies (other than the above) the 
percentage should be raised from 6 to 7 per cent. oe 

The following companies are classed as London-suburban 
companies :—The County of London Electric Supply Co., the 
Scuth London Electric Supply Corporation, the South Metro- 
politan Electric Light & Power Co., and the Metropolitan 
Electric Supply Co. `- ; 

The following are the chief considerations which weighed 
with the Referees in arriving at their decision :— 

The electricity companies are working: under a coucession, 


viza, & ternonable Jea. Not only js the Jease temumable, 
however, but the terms af the cotupulsory purchase provided 
theren are extremely cancertam, and provide nothing for 
Spoodwall Phe companies are also working in esr peti tien 
and subject fo statutory Tmiuitations, obligations, and resto 
tions, Which, dus to these and other causes, prevented in 
the past the forming of adequate reserven for depreentiedts 

Further, the supply of eleetetaty as an pndustiy hestiy 
developed, and the present cotapanies were the pioneer- 
The ndustry necessitated a capital expenditure bea v eer 
In the first place than an ordinary cotomsercial business 
and there is also onvelved a capital expenditure 
tinuously throughout the whole of its dease an advanoe of the 
profitable demand. The pioneer work m developing the 
Industry anvolved the successive scrapping of plant (whic 
rapidly becomes obsolete owing to new aAventions), thus 
hitherto preventing the providing of adequate reserves. Tte 
proper working profits were, therefore, deferred. Moreover. 
the companies were all onuinally established as dightungs eon- 
pemes in conformity with the Electnie Jaghtiuiy Acts, on 
whieh no mention of power for driving toachinety as Inen 
thoned, and ynoch were firmed te deal wath hgbhting ends, pe 
supply of electric power was a later developrient, depending 
on the invention and perbecting: of the electre qioter, wid 
has, an fact, become thoroughiy ethaent only during the last 
decade or so. The comipames, therefore, had to adapt Uber 
systems to cope with this new big and prowing deinand, ate 
In wany cases this meant the partial or complete reconstruc: 
tion of their distributing systems, and the scrapping: of a 
large proportion of their generating plant and, in any eas, 
much larger expenditure of capital an advance of demang 

It was shown very sturkingly what a large proportiou of 
the output of many of the electrie hehtng coimpames ds for 
power purposes, and, although working under n terminate 
concession, they are, in effect. practically power companies 
Without enjoving the advantage of perpetual tenure, as ap 
the case of companies Working under a Power Act. 

Evidence on the above tines was given by Mr. H. B 
Renwick, Mr. @. H. Merz, and Sir Harmood Banner. 

The thanks of the industiy are dne to Mr. H. B. Renwack 
for initiating and organising the appeal, and for establishing. 
apart froin the financial side. the puamerple that electrice snp- 
piv companies working under statutory obligations, and snte 
jeet to compulsory purchase, are entitled to special considera- 
tion as compared with ordinary traders, 


tefi 


CORRESPONDENCE. 


Letters received by ws after 5 P.M. ON TUESDAY cannot appear wats! 
the following week, Correspondents should forward therr communi- 
cations at the earliest possible moment, No letter can be published 
unless we hare the writer's name and address in our possession, 


~ National Industrial Organisation. 


The article published in vour issne of the nd goes th 
the root of the matter, and I trast: Mr. Looker’s outspoken 
Views Will be generally endorsed. 

Hitherto the publie has been apt to view with suspicion 
any tendency on the part of competing manufacturers to 
co-operate with each other for any purpose whatever, H 
has been too readily assumed that a trade association eould 
have but one function, and that a simister one, Viz.. Ww 
squeeze higher prices out of the consumers of their goods. 

Your contributor now shows that the interests of the cou- 
summers themselves, and, in fact, those of the entire commu- 
nity, are inseparably bound up with those of the producers 

Tt is particularly instructive to note that the duty of foster- 
ing scientifie and industrial research in this country is placed 
on our manufacturers, Who are recommended by the Govern- 
ment to work together in these matters through the medium 
either of their existing trade associations or of new trade 
associations formed for that specific purpose. 

Surely the time is ripe for all our manutacturers to recog- 
nise that they cannot hope to survive in the approaching: intei- 
national struggle for the world’s trade unless they sink therr 
independence sufficiently to permit of their co-operating with 
their trade competitors for such purposes as “raising the 
average standard of production “ and inereasing the efherency 
of their operations by the utilisation of whatever improved 
Inaterials and processes their co-operative research may reveiw. 

The need for effective industrial organisition was never 
more urgent, and T hope the Enretrican Review wall con- 
tinue to exert its influence along the lines it now advocates 


Harry Allcock. 
Hale, Cheshire, December sth, Lane, . 


City and Guilds Examinations. 


It should be the duty of every principal. bhead of depart- 
ment, and teacher at our technical institutions to “read, 
mark, learn, &c..”” the annnal report relating to the above. 
recently published; but we wonder how mauy will do av. 

On more than one occasion vou have allowed us to cow 
ment on the bad treatment which © Pleetrie Wiremen - 
Work © (now renamed | Electrical Installatiun Work `) Ja 
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ceives at the hands of those in authority at technical insti- 
tutes. Now this is the fundamental electrical engineering 
subject; it appeals to all sorts of people besides wiremen, 
and’ should, therefore, be taught at more centres than the 
other electrical subjects, ane have a 
students. i 3 A: 

From the report we gather the following facts :=— 


`. (a) That in session 1915-16, ‘‘ Electric Wiremen’s Work” 


was taught at only 48 centres, as against J08 centres for 

Electrical Engineering,” a ratio of 44} per cent. In 1914-15 
the ratio was 48} per cent. ° 

„These figures clearly show that the fundamental subject 
(“ Electrical Installation Work ’’—to give it its new name) 
13 grossly neglected. In a word, our technical institutes give 
twice as much attention to the training of officers as to the 
trainjng of men for the electrical army; even though the cost 
of equipment in the latter case is far less. We might also 
infer that when there is any cutting-down to be done, it is 
the fundamental subject which suffers. T 

(b) The percentages of those ‘‘in attendance” at the 
‘classes who got as far as sitting for examination were as 
Tolono- 1916. 1915, 


.. Dpercent. 2 per cent. 
.. 28 percent. 314 per cent. 


Electrie wiremen’s work 
Electrical engineering re 


Thus, on the average, we have 70 per cent. of the electrical 
engineering students failing to come up to the examination 
scratch, and no less than 80 per cent. of the “wiring” 
students failing likewise. The construction: we put on the 
7) per cent. is that, in spite of the attraction of well-equipped 
laboratories, the subject is too far over the heads of the 
majority. In the case of the 80 per cent., We should say the 
result was due to inadequate equipment and tuition simply. 

(c) The percentages of those who passed to those who sat 
at the two sets of examinations are as follows:— 


1916. 1915. 


Electric wiremen’s work ... 5] percent. 50 percent. 
Electneal engineering .. OF percent. 464 per cent. 


These figures show that in spite of the miserable equip- 
ment and poorly-paid teaching vouchsafed to the so-called 
** Wiring Classes,” the examinational results therein are de- 
ceidedly better than those of the other classes. It is, then, 
surely worth while giving more attention to these classes. 
May we not infer, also, from the above figures that many 
students who are at present pitchforked direct into the elec- 
trical engineering course would do better if they had a pre- 
liminary grounding in “ Electrical Installation Work ” ? 

Very few people, we suppose, are aware that students in a 
Grade II or Final Class, who find the examination paper 
“beyond them, can take the Grade I paper and obtain the 
same certificate that they got when in the lower class! 

This sort of thing reflects strongly on the quality of the 
tuition, and depreciates the value of the tabulated results in 
the official report. 

The excellent work being done by Mr. G. Bowron in the 
electrical workshops at Queen Mary's Convalescent) Anxthary 
Hospital at Roehampton, London, has attracted much 
favourable attention, end has been regarded as a novelty; 
yet it is eM@ctly the sort of work that should have been the 
regular thing in ‘ Wiring Classes” for vears past. 

. A. P. Lundberg & Sons. 
- London, N., December Q7th, 1916. 


[We admire our correspondents’ enthusiasm on behalf of 
electrical installation work, though we do not share the view 
that this is “the fundamental electrical engineermg sub- 
ject.” Snrely this is an extreme view to take; the manufac- 
ture of electrical goods and apparatus is of vastly greater 
importance in respect of both internal and export trade than 
the installation of such apparatus, which absorbs only a very 
amall percentage of the cost of construction. Adapting our 
correspondents’ military metaphor, we think they have mis- 
taken the Army Service Corps for the Army itself. We fail 
to see, too, why the failures of candidates in one case are 
attributed to quite different causes from the failures in the 
other; is there not here a suspicion of prejudice? We quite 
agree as to the excellent work done by Mr. G. Bowron, 
which we described and illustrated in our issue of October 
32th Jast.—Eps. Erre. Rev.) 


P LS E E 


WAR ITEMS. 


Exports to China.—The “ London Gazette ” for January 
Dnd contains a further list of persons to whom exports to 
China and Siain may be consigned. | | eS i. 

Ministry of Munitions and Copper.—Jlie Ministry of 
Munitions announces that from January Ist no copper will 
be supplied for the purpose of casting brass or other copper 
alloy, dnd no brass or other copper alloy may be cast except 
for the purposes of Class “A” or Class “B ' orders, under 
the Ministry of Munitions Circular L. 38. A further and 
lengthy notice respecting the Ministry and copper appears 
on a later, page of this issuc. 


Controlied Works.—The number of establishments con- 
trolled by the Ministry of Munitions is now 4,623. | 


oe 


preponderance of’ 


The Armordact Co, to be Wound Up.—In the latest list 
of businesses ordered to be wound up is the following :— 

Armorduct Manufacturing Co., Ltd., 6, Farringdon Avenue, 
London, E.C., electric cable and conduit manufacturers. Con- 
Ta John Paterson, 1, Wallbrook, EC. January Ist, 


Lighting Restrictions: The Lighting of Tramcars.- -M 
Rochdale, on Friday, William Clough,-the mauager of the 
Bury Corporation Tramways, was summoned for permitting 
a lighted external electric lamp to be used on a tramcar 
belonging to the Bury Corporation on December Lith, at 
7.35 p.m. Evidence showed that under the canopy at the 
front of the car there was an unshaded light. Defendant 
said it was a 16-c.P. light, and without it passengers using 
the stairs would be in danger of falling. The lighting of the 
car Was satisfactory to the Bury, Bolton, and County Police. 
and in leicester, Shettield, and Birmingham there had been 
some relaxation of the lighting order after the attention of the 
Home Office and Board of Trade had been called to the 
number of accidents taking place owing to lack of light on 
the tramears. The Magistrates’ Clerk said it seemed rather 
absurd that a car should be lighted like that in Bolton, while 
at Rochdale it must be in darkness. There should be some 
uniformity about the lighting. The Chief Constable said the 
Order stated that no light must be visible from outside. Mr. 
Clough: Consistently with public safety. The Magistrates 
imposed a fine of 20s. 


Exemption Applications.—At the Sheffield Tribunal, in 
respect of the application of a firm for an electric crane 
driver, aged 29, married (three children), and passed for 
general service, the Military Representative pointed out that 
C2 and C3 men could do the work, and that in some in- 
stances in Nottingham women were driving cranes. Ad 
jcurned to enable the firm to see about badging. 

At the Stockton Borough Military Tribunal, Mr. A. E. 
Forbes, on behalf of the Imperial Tramways Co., J.td., stated 
that they had released 421 men for the Army. His applica. 
tion on behalf of two motormen, single, aged 40 and 32 res- 
pectively, classed B3, for conditional exemption was granted. 

At Burnley, Mr. H. Mozley, tramway manager, appealed 


` for his cashier and general clerk, aged 30. Out of 17 clerks, 


1) had joined the Army, and four had left for other occupa- 
tions. Training for the position took years. He had 17 
clerks, but all were temporary. The case was put back to 
the end of February. l 

At Bolton, an electrical engineer appealed for an engineer 
and Wireman, 27, and single. He said the man was the very 
last he had left. Ile had let all the others go. and now they 
wanted the last one. If he had kept the others until thev 
had to go he would probably have been told he could keep 
so many. Exemption was granted to February 28th, with 
right of appeal, though it was intimated that the decision 
would probably be appealed against. - 

Before the Sevenoaks Rural Tribunal, the Sevenoaks Elec- 
tricity Co. appealed for Messrs. J. T. Vounsden (82). mana- 
ger: J. H. Wickenden (27), cable jointer; P. H. Topping (27), 
engineer; and J. Shaw (29), mechanic. The managing direc- 
tor (Mr. F. R. Reeves) said that the staff bad been reduced 
tə a minimum, and to take more men away would cause a 
stoppage. The applications were made with great reluctance, 
a3 the company were quite aware of the country’s needs, but 
thev had their obligations. He had been in communication 
with the Board of Trade, and was informed that workmen 
would not be taken away unless the company could spare 
them, electricity, like gas and water, being necessary for 
the use of the public. Amongst those who had joined up 
from the staff were the chief engineer and his chief assistant. 
There were nearly 200 consumers of current in Sevenoaks, 
and the Government also had a supply. The manager was 
given conditional exemption, and the others until March 31st. 

At Berwick-on-Tweed. the Electric Tight Co. appealed for 
their accountant, Mr. R. Hamilton (34). The manager said 
they were doing with the minimum number of employés, and 
women were of no nse. They were supplying motive power 
to several important local factories. Conditional exemption 
was conceded. 

At Sevenoaks, conditional exemption has been granted to 
Mr. P. G. Humphrey, electrical engineer, from whose works 
over 30 men have jomed up. 

At Oxford, Mr. S. A. Stock (24), manager of the electrical 
engineering business of Mrs. E. Storey, defended an appeal 
by the Military against six months’ exemption. The Mili- 
tary Representative said that respondent was passed for gene- 
ral service, and nine months had been allowed to fill his 
piace. Mrs. Storey stated that Mr. Stock was the only man 
she had to carry on her late husband's business. She had 
done her best to get another man, and was quite willing 
to allow Mr. Stock to go if she could get a substitute who 
was a qualified man. The business could not be carried on 
without someone who could do the buying, installing, esti- 
mating, &e., and ‘She had no income except that from the 
business. Captain Bailey intimated that it was possible that 
the Substitution Officer could get a substitute, and the appeal 
was respited for a month for this to be done. 

At Faringdon, Mrs. Butler, of Carswell Manor, asked for 
conditional exemption for H. R. Jacobs (36), who has charge 
of the electric light plant, but exemption was refused. 

At a sitting of the Surrey Appeal Court, the Military 
Representative appealed against conditional exemption 
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granted at Godalming to E. Lown (29), electrician to Messrs. 
Read & Co.; of Farncombe, on the ground that he was doing 
work of national importance. The exemption was revised to 
three months. 

At Barnsley, the Electric Traction Co. appealed for a car- 
shed foreman (3), a brakesman (39), the parcels superinten- 
dent (46), two trafic inspectors (24 and 35), and a tram 
driver (26). ‘The car-shed foreman, the parcels superinten- 
dent, and the eldest tratie mspector were conditionally 
exempted, and the other appeals were rejected, 

At Oxford, the Electric Co., Ltd., appealed for temporary 
exemption to January 3ist for L. J. Hodge (31), electrician, 
who has been with the company for seven years, and is re- 
garded as indispensable. Hodge, it was stated, did important 
work, connecting all the cable froin the streets to the houses 
and the power stations. It was dangerous work, to the man, 
to the buildings, and to the valuable plant at the generating 
station. A substitute had been obtained and was being 
trained, but it was impossible to think that he would be- 
come efficient in a month. It was intimated that Hodge bad 
been anxious tq volunteer for service, and had only been 
kept back by pressure. The Tribunal allowed until January 
31st. 

At Chesterfield, a final month has been allowed to a fireman 
engaged at the refuse destructor works for the T.C. A simi- 
lar term was previously granted for a substitute to be 
obtained. 

At Barnsley, an appeal was made by Mrs. Burns for the 
retention of B. Gregory (22), electrician, passed in Class A. 
Two months were allowed for a substitute to be found. 

At Whitby, the Military Representative asked for a review 
of a certificate of exemption held by H. Frith, electrician 
with Mr. A. H. Walker, but no alteration was made. The 
Military Representative said that he should appeal against 
this decision. l i 

A Brighton firm of electrical engineers, engaged on much 
hospital work, appealed for a wireman and electrician. The 
firin stated that it was impossible to replace the man, as 
those available found they could now start on their own 
account. Two months were granted. 

At Bexhill-on-Sea, Messrs. J. L. French & Co. asked for 
further time for H. Mullinger (40), manager of the elec- 
trical and heating departiment of the business, and who is 
continuing on special Government work. Another three 
months, with the Vobunteer condition, were granted. 


The West Kent Appeal Court, on December 19th, had ` 


before them again the case of Mr. A. Leach, eleetrical engi- 
neer, of Maidstone, referred to in a recent issue of the Burc- 
TRICAL Revirw. Mr. Leach claims having apphed for 
naturalisation in America, and for a passport for that coun- 


try, and, as the matter is being considered by the Home ' 


Office, the case was further adjourned to await the decision. 

At Coventry, the Corporation tramway department asked 
for exemption for five smgle and 72 married men, owing to 
the difficulty of obtaining suitable substitutes. The pre-war 
staf numbered 314. and that number is reduced to 147. Tt 
was stated that out of 27 substitutes, 12 had been retained. 
It was suggested that tramway workers, passed in low cate- 
gories, who are already in the Army, should be released to 
replace men now working on the trams, and the Tribunal 
decided to place all the men claimed on the substitution list. 

At Sheffield, Messrs. T. B. & W. Cockavne appealed for 
the retention of W. Fuller (35), electrical engineer, and ex- 
emption to June 30th was conceded. 

Messrs. Page & Bloomer appealed, at Stourbridge, for T. 
White (31), electrician, and three months were allowed. 

Worcester Tribunal has granted conditional exemption to 
F.J. B. Cook (36), the only man left in the electrical depart- 
ment of Messrs. J. Ward, Ltd. 

At Weston-super-Mare, the Electric Supply Co., Ftd.. ap- 
pealed for H. Brewer (38), wireman, engaged in installation 
work. The manager, Mr. G. Charlton, said that if Brewer 
were taken the installation department could not carry on 
work. One wireman of higher classification was under orders 
to serve, and that would leave only two, incloading Brewer. 
The Militarv Representative recommended that the case be 
adjourned sine dic, based on the medical category, C3, and 
this course was adopted. 

At Stockton-on-Tees, on December 28th, the Tmperial Tram- 
wavs Co. appealed for two motormen, aged respectively 40 
and 32, and both passed in Class B3. Mr. A. E. Forbes, for 
the company, said they had released 421 men for the Army. 
The Mavor said that the Tribunal were satisfied that the men 
appealed for would not be of a great deal of service to the 
Army, and they would be given conditional exemption. 

At the Kingston-on-Thames Tribunal, the borough electrical 
engineer applhed for exemption for a stoker, 26 and passed 
Bl. He said that owing to the scarcity of men he and his 
chief assistant had several times had to stoke the boilers. The 
Mavor, evidently willing to serve as a substitute, remarked 
that it was a ‘‘ very healthy exercise for you: better even than 
golf. I would rather shovel coal than knock a golf ball 
about.” Final exemption until Jan. 31st was granted. 


Holidays.—The works of Messrs. Bruce PRERLES AND 
Co., LTD.. at Edinburgh, reopen to-day, after having been closed 
trom Saturday last for the New Year holidays, 


BUSINESS NOTES. 


Calendars and Diaries.—The Victa EvectricaL Co.. 
Lrp., 60, Queen's Road, Battersea, S.W., have issued a plain wail 
calendar with monthly slips. 

From the British ALUMINIUM Co.. LTD., of 109, Queen Victoria 
Street, London, E.C., we have received a wall calendar with nea: 
monthly date slipa at top right-hand corner above an interestins 
view of the company’s Dam at Kinlochleven. On the hack of the 
card is a complete roll of honour of the staff and employés of the 
company who are, or have been. with the Forces. 

Messrs, POPE'S ELECTRIC LAMP Co., of Hythe Road. Willeaden 
have issued a calendar with daily slipe for 1917. The block is 
practically surrounded by cartoons of the Elasta funny man an! 
the performances of the Pope Elasta British-made wire lam pa. 

From Messrs. HASLAM A STRETTON, LTD.. of Cardiff and Briste: 
we have received a wall calendar, with monthly date slips, which 
will, by means of the picture in colour, “ Annabel,” brighten our 
New Year. 

We are once more indebted to the ELECTRIC CONSTRUCTION Co. 
LTD.. for one of their very useful pocket diaries. It is a simpie 
and handy vest-pocket enyagement book that cannot easily be donc 
without, especially after one has become ar used to it as we have. 

Messes. W. H. WiLcox & Co.. Lro.. of Southwark Street. S E. 
have sent us one of their 1917 Date Kemembrancers —a wai! 
calendar with monthly sheets. 

Messrs. Toy & WINsSLow. of Larkhall Rise, Clapham, S.W.. have 
issued a wall calendar for 1917, small monthly date-slips appeariay 
below a study in colour of “ Aida.’ A series of desk-blotter slips 
has also been received. 

THE ELECTRIC AND ENGINEERING SPECIALITIES Co. of 
19, Great George Street, Liverpool, have issued a wall calendar 
with monthly slipa for 1917. The feature is a woman-worker. 
executed in colour, who haa set down her paila the while she enters 
into a neighbourly gossip, in which. presumably, she makes a fore- 
cast of coming events -“’ You mark my worda ! ` 

The Chemical Trade Journal has published a wall calendar, as 
usual, with large monthly sheets. 

To the LANGDON-DAVIES MOTOR Co, we are again indebted for a 
pocket memoranda book. the opening payes of which contain a 
number of useful tables and particulars of the firm's standard size 
and types of motors. An insurance coupon is included. 


Our Trade with New Zealand.—The Boord of Trak 


Jurnal contains extracts from a supplementary report by Mr. R. W 


- Dalton, H.M. Trade Commissioner in New Zealand, in which, while 


recognising the difficulties under which home manufacturers are 
at present working, he lays emphasis upon the desirability of sach 
manufacturen appointing agenta in New Zealand at onoe, and 
warns them against deferring until more normal times the fire 
steps towards the preparation of a selling organisation. Mr. Dalton 
says that the moat important class in which the trade of the 
United Kingdom is deticient is machinery. In normal times our 
share of this trade should be larger than it has been. He finds 
that there is lacking a sufficiently close touch with the special 
needs of the market in specialised lines different from those in use 
at home, and an active selling campaign. 

Mr. Dalton reporta that an agent. whose head office is in 
Australia, but who travels through the whole of New Zealand 
once a year, desires to take up the representation in the Dominion 
of British manufacturers of electric lighting glassware, dry bat- 
teries, electric bells and indicators. ceiling roses and fuses, insulators. 
conduit tubes and fittings. porcelain counterweights, electric fans. 
lam pholders, pocket flash-lampa and lighting switches. Particulars 
can be obtained at the Board of Trade Department of Commercial 
Intellivence in London. 


An Ediswan Supper.—The staff of the West of England 
and South Wales Branches of the “ Ediswan " Co., at the invitation 
of the district manager (Mr. F. W. Fifield), partook of supper at 
‘Maxwell's’ Restaurant. Bristol, on Tuesday evening. December 19th. 
Mr. Fifield proposed “ The Ediswan Co.” and `“ Bristol and Cardiff 
Staff,” and referred to the continued progress of the company. 
He expressed the hope that on the occasion of their next happy 
party the war would he over. The enjoyment of the gathering 
was added to by the presence of Sergeant Ronald David, who at the 
time was in Bristol recuperating from wounds sustained in the 
Somme firht. Sergeant David. who joined the th Gloucesters at 
the outbreak of war. was the manager's chief assistant at Bristol. 
being transferred from the Cardiff office when the local depot 
opened. The members of the statf contributed to the musical 


programme, 


Works Extensions at Preston.— At the last meeting of 
the Preston Town Council, reference was made to a lease having 
been obtained by Messrs. Dick. KERR & Co., LTD.. of a plot of land 
at the Dock suitable for the erection of new buildings. 


Palestine.— We have received from Mr. 8. Feingold, of 
3, Boulevard de Ramleh, Alexandria. Egypt. some literature 
respecting Teutonic efforts for trade domination in Palestine before 
the war, together with particulars of the Anylo-Palestine Com- 
mercial Intelligence Agency which he has formed for the purpose 
of awakening an interest in Great Britain and her dependencies in 
the prospects of doing business with Palestine after the war. He 
is anxious to get into touch with British manufacturers issuing 
export trade catalogues, 
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For Sale.—The Swansea Harbour Trust is offering for 
sale some electric motors, Ac. 
advertisements. 


Catalogues and Lists.—From Messrs. Noyes Bros. 
(MELBOURNE) PTy., LTD., we have received a fully illustrated 
brochure, showing electrical installations carried out by them in 
Australasia. 

MESSRS. A. J. GREENLY & Co., of 37 and 38, Strand, W.C., have 
published a list of advertisement designs, with a view to giving a 
vor or less definite idea of the cost of various forms of advertising 
work. 

DEARBORN CHEMICAL Co., Chicago.—32-page illustrated pam- 
phlet respecting corrosion, incrustation, and foaming in boilers, 
their causes, and the prevention of same by the use of proper 
reagents in the water. 

MESSRS. CRAVENS' PATENT, LTD., 97 and 99, Corporation Street, 
Manchester.—24-page price list (illustrated) of many kinds of 
factory and warehouse trueks, ladders, trolleys, baskets, &c. 

INTERNATIONAL TIME-RECORDING Co., LTD., 57, City Road, 
London, E.C.—16-page illustrated pamphlet describing their various 
time recorders. 

Mr. O. N. BECK, 11, Queen Victoria Street, London, E.C.— 
16-page pamphlet describing the bar and pipe-bending tools of the 
Wallace Supplies Manufacturing Co., of Chicago, for whom he is 
sole agent here. f 

THE ARORA Co., Loughborough, Leicestershire.—-New list in a 
condensed form, arranged for over-printing on the front page, and 
covering all the goods put on the market to date—electric fires, 
boiling plate, rapid grill, and hearth stand—all of which can be 
supplied from stock with no advance in prices. 


Bankruptcy Proceedings.—C. B. Oainvre, electrical 
engineer, 13, Dudley Road, Whalley Range.—Receiving order made 
December 22nd on a creditor's petition. 


The U.S. Industrial Situation——In the course of an 
editorial on “ Present Business Conditions,” the American Kectrical 
Review and Western Electrician (December 9th) contains the 
following comments on the present and prospective situation :—" In 
the electrical industry there is no dearth of orders, and business is 
as active as could be desired. The great difficulty seems to be that 
manufacturers are unable to secure the necessary raw materials, 
and consequently cannot show an output sufficient to meet the 
demand. There is nothing in the present conditions to indicate 
an early change in the industrial situation. Employment is easy 
to secure, wages are advancing, the agricultural’ as well as the 
manufacturing districte are very. prosperous, and the railrvads 
have more business than they can handle. The situation ig 
abnormal and in some respects unsatisfactory, but the volume of pro- 
duction and consumption is unprecedented, and will no doubt 
continue so until the termination of the European war. (Gold is 
rapidly accumulating in the country and credits are expanding 
with the resultant danger of a reversal in these conditions at the 
close of the war. A rapid contraction of credit invariably involves 
severe losses and a period of depression.” ` 


- Hardening Steel.—The Westminster Electrical Testine 
Laboratory, of York Mansions, York Street, S.W., has sent us 3 
circular, describing the results obtained with the Wild-Barfield 
process for hardening steel, which is particularly suitable for 
hardening sorew gauges, as it causes no change of dimensions and 
scale, while the steel offers remarkable resistance to wear. i 


Dissolutions and Liquidations.—Homn-Morton, KER, 
AND GIBSON, consulting engineers and industrial works designers’ 
Glasgow and London.— Messrs. D. H. Morton, A. Home-Morton 
W. A. Ker & G. H. L. Gibson have dissolved partnership. The 
business will be continued, by all excepting Mr. Ker, as Home- 
Morton & Gibson. - Mr. Ker will carry on business as W. Arthur 
Ker & Co., at 115, St. Vincent Street, Glasgow. Messrs. Home- 
Morton & Gibson will attend to debts. 

H. TRAUN & Sons, 25, Goswell Road, London, E.C.—Creditors 
must send particulars of debts, &c., to the Controller, Mr. J. D 
Pattullo, 65, London Wall, E.C., by February 10th. 

ĪSARIA, Ltp.—-Creditors must send particulars of their claims 
&c.. to the Controller, Mr. G. S. Pitt, 140, Leadenhall Street. E.C. 
by January 28th. | Seer 


_ Book Notices.—We have received copies of several 
journals published by Messrs. L. Vaudecrane et Cie., of the Rue 
Taibout, Paris. One is a recently started weekly paper, L Exporta- 
teur Francais, and another is Le Bwreau Moderne, which has 
reached its fifth year. Both of them are business-like publications 
which should be of interest to those who are concerned, or wish to 
> with French home and colonial industrial and commercial 

airs. 

"Some Modern Methods of Ventilation.” By R. Gri 
London : Constable & Co., Ltd. Price 8s. 6d. net. 7 erent 

Engineering Directory.” No. 63, October, 1916. London: 
gin , Ltd. | 
" Practical tia peas ee Devices—-Manufacturing and 
eering.” By G.A. Cowee. ndon : Geo. Rou 

Ltd. Price 12s. 6d. net. ee ones 

Otr old friend Hazell's Annual, in the thirty-second year of its 
existence, assumes a somewhat altered appearance, and has changed 
its parents, for it has now adopted the title “The New Hazell 
Annual and Almapack” (3s. 6d. net), and has passed under the 
joint control of the Oxford University Press and Messrs, Hodder 
and Stoughton. The main characteristic features of the old 
volume have been preserved in the new, and others have been 
added, and the volume, which is almost doubled in size, has been 


Particulars will be found in our. 


given an entirely new setting. The opening 52 pages, following upon 
a full index, are occupied with calendar and almanac matter, and 
naturally a great deal of space is devoted to the war (with maps) 
and matters arising out of it. - The recommendations of the Paris 
Economic Conference are printed. and a whole mine of information 
appears relating to such matters as the Army and Navy, trade after 
the war, aviation, Parliament, industries, banking, education, and 
so forth. The sections on the British Dominions and Colonies 
and on foreign countries have been entirely rewritten, and embody 
full statistical information. 

“ Water Powers of Canada.” Ottawa, Canada: Department of 
the Interior Dominion Water-Power Branch. l 

" Proceedinge of the Physical Society of London.” Vol. XXIX, 
Part 1, December 19th, 1916. London: The Llectrician Printing 
and Publishing Co., Ltd. Price 4s. net. 


Trade Announcements.— THE E.S. Co., Ltp., of “The 
Light House,’ 233, Tottenham Court Road, London, announces 
that by an extraordinary resolution of the shareholders the 
capital of the company has been increased to £10,000. Mr. 
Vernen H. Wells, electrical enyineer, late of Faraday House, 
Clarke, Chapman & Co., and the Westminster Engineering Co., 
Ltd., &c., has joined the board of directors, and he took up his 
duties as from January Ist. Mr. E. Cecil Beman, the founder of 
the company, remains managing director as heretofore. On the 
company’s premises the latest applications and developments of 
electric lighting, heating, and power may be seen. The first annual 
dinner of the company was held at the Horse Shoe Hotel, Totten- 
ham Court Road, on Friday evening, December 22nd. when the 
whole of the staff and a few friends interested in the company 
sat down. Mr. E. C. Beman, the managing director, presided, and 
Mr. V. H. Wells, the new director, was the guest of the evening. 
Both gentlemen delivered speeches appropriate to the occasion. 

The name of the Anglo-Mexican Petroleum Products Co., Ltd., 
has been altered to the ANGLO-MEXICAN PETROLEUM Co., LTD. 
It will continue to market the products of the Mexican Eagle Oil 
Co., Ltd., including fuel oils, Diesel oils, lubricating oils, Kc. 

Messrs. IRWIN & Jones. LTD., of London House, E.C.. have heen 
appointed sole agents in the United Kingdom and France for the 
sale of the “ Hunt" storage battery industrial trucks mauu- 
factured by the C. W. Hunt Co. (Inc.). of America. The firm will 
also look after Messrs. Hunt's interests for elevating and conveying 
coal and general merchandise. Mr. Herbert A. Jones has just 
returned from an extensive tour in the United States and Canada, 
where he has been inspecting and studying modern methods of 
handling and transporting raw materials and finished products. 


Fire.—The Birmingham Daily Post states that early on 
the morning of December 28th a serious fire was discovered at the 
Cable Works, Lydbrook. The gencrating station was found to be 
in full blaze, and practically the whole station was gutted before 
the arrival of the Ross Brigade. Fortunately, the main portions of 
the buildings were kept intact. The cause of the fire is a mystery. 
The whole works had been closed from the previous Friday. The 
damage is estimated at considerably over £1,000, 
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LIGHTING AND POWER NOTES. 


Australia.—In order to augment the electric lighting 
plant at Barcaldine (Queensland), the Council proposes to install 
a battery. 
` The report of the Goulburn (N.S.W.) Municipal Electrical 
Department for the year 1915-16 shows a total revenue of £4,531, 
the average price per unit sold being 4°82d.; private lighting 
accounted for 102,107 units, realising £2,514 ; street and municipal 
lighting for 54,218 units and £1,098, and power for 69,992 units 
and £877. The accounts show a gross profit of £2.200, and after 
allowing for depreciation, &c., a credit balance of £1,518 is carried 
forward. j 

A scheme for the supply of electricity for lighting and power to 
Lilydale (Vic.) was considered at a meeting of ratepayers recently ; 
the proposal is to utilise the river near Yarra Junction, from which 
sufficient power can be generated to supply the whole of the route 
{about 16 miles) with light and power, while probably many 
orchardists and agriculturists will become users of this cheap 
means of irrigation. The Lilydale Shire Council is to be asked to 
investigate the possibilities, and to approach the Upper Yarra Shire 
Council to co-operate. If the scheme outlined be carried on, Lily- 
dale, Heslesville, and Warburton, besides the smaller settlements 
on the line, could be adequately supplied. 

The sanction of the ratepayers of the Moonta (8.A.) Council has 


been obtained to the borrowing of £4.000 for an electric light 


scheme. For more than 30 years the Y.P. Gas Co. has supplied 
coal gas to the business and private residences, but the prive of the 
illuminant (158. per 1,000 ft.) bas not given satisfaction, and the 
ratepayers in business centres in many instances installed acetylene 
planta of their own. 

A loan has been arranged by the Strathalbyn (S.A.) Council for 
the installation of electric light ; it is proposed to obtain a second- 
hand plant from Melbourne. f 

The Yarram (Vic.) butter factory has given an option to Mr. 
V. J. Crowley on the whole of its electrical plant, which at present 
supplies power to the factory and for lighting the town, with the 
object of installing a hydro-electric scheme. A company has been 
formed with a capital of £10.000-for the purpose of carrying out 
the scheme.— Commonwealth Enginedr, 
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The annual report of the Fremantle (W.A.) Mnnicipal Tramways 
and Electric Lighting Board for the year ended August 31st last 
shows a gross profit of 217.000, being an Increase of £574 on the 
previous vears working. The total income amounted to £63,113 ; 
the working expenses were 46.0108. Atter providing for interest 
on loans there was a net balance of £10,640. The amount to the 
eredit of depreciation reserve account at August 3st, 1915, was 
€ 22.613. to which a sum of £6,460 has been added. 

By entering into an agreement with the Government for the 
supply of electricity for a period of 25 years, the Board has secured 
the right of supply within a -mile radius of Fremantle Town 
Hall; when the arranvements for the taking the new supply are 
completed the Board's power house will be closed down. and the 
capital cost of the plant, less residual value. will require to be 
Land has been acquired 
for a sub-station building, and the necessary machinery and appli- 
ances will be installed, and this expenditure will be financed out 
of depreciation funds. A general rearrangement of the distributing 
mains will also be necessary. and all motors will require either 
rewinding or replacing.—-Commonteealth Engineer. 


Barnsley.—BuLk Scprty.—The Corporation has given 
formal notice that it is making application to the B. of T.. as the 
undertakers under the Barnsley Eleetric Lighting Order, 1590. for 
an Order permitting it tosupply electricity in bulk tothe Electrical 
Distribution of Yorkshire, Ltd. . 


Birmingham.—Councillors Beale and Appleby, two new 
members of the Electricity Committee. have been asked to inquire 
fully into recent failures in electricity supply and to preseut an 
independent report to the Council. 


Bispham-with-Norbreck.—The Electricity Conmmittee of 
the Urban District Council has decided that in future the charge 
for electricity for power purposes shall be 2d. per unit for the first 
200 units per H.P. installed. 


Canada.— NIAGARA POWER.—A meeting of the Ontario 
Hvdro-Electric Radial Railway Association, at Toronto. recently 
passed a resolution calling on the Ontario Government to permit 
the Hydro-Flectri¢ Commission to expropriate the plant or pro- 
duct of the Canadian Niagara Power Co. and others developing 
power at the Falls. Sir Adam Beck stated that when the 
Chippawa development was completed energy will cost $75 per 
H.p.-vear : he disagreed that Butlalo was being deprived of power. 
stating that the agitation was for the purpose of compelling the 
U.S. War Department to hand over an additional 1.000 cb. ft. per 
second of water from Niagara River. 


Derby.—PrRoposep Loax.—The Electricity Committee 
has recommended application for sanction to a loan of €34.000 fora 
2,.000-KW. turbine, rotary converter, „boiler, economiser, &c.. and 
works extensions. 


Ealing.— Year's WorkiIne.—The Councils electricity 
undertaking made a loss of £3,038 last vear. after meeting financial 
payments of over £10,000, Coal vost increased by £2,459, rates by 
eds, insurance by £177. wages, bonuses, \c.. by £775. making a 
total of £4,000 ; on the otherhand. it was estimated.that but forthe 
war £3,000 extra revenue would have accrued, and the protit would 
have been £4.000, After meeting the loss out of reserve. the latter 
stands at £13.000, 


- Edinburgh.— YEAR s Workinc.—During the year ended 
May 1Sth, 1918, the Corporation electricity undertaking had a total 
revenue of £ 139,136 : working expenses amounted to £79, Av7.andthe 
gross hbulance was £5!.659. resniting, after meeting interest and loan’ 
payments. in a deticit of £075 on the year. We note that the 
bulk of the revenue is credited to private lighting at the low war- 
tirne figure of 2ad. per unit. less discounts, and. atter meeting the 
above deficit. the reserve fund stands at £102,183. During the 
year 17.373.558 units were sold, or rather less than in the previous 
year: private lighting accounted tor 9,973,028, and power tor 
7.216.379 units. 


Glasgow.—The Secretary for Scotland has now sanctioned 
the borrowing by the T.C, of a further £500.00U for electricity 
extensions, raising the authorised borrowing powers to £3.000.000. 
A licence has also been granted to proceed with the erection of 


` buildings at the new Dalmarnock power-house site. 


The Electricity Committee has recommended a contribution of 
“50 towards the expenses of the action pending between the 
Hackney B.C. and Gas Light and Coke Co. in regard to alleed 
preferential charges. The chief engineer has been authorised 
to furnish any available information to the Committees dealing 
with the question of interlinkiny electric supplies. 


Halifax.—Pustic 9 Licutine.—The Tramways and 
Electricity Committee has completed arrangements with the 
Luddenden Foot U.D.C. for supplying clectricity in connection 
with public lighting within the district. 


` Hebden Bridge.—SuGGEsreD BULK St PeLy.—Liquiries 
are to be made otf the Yorkshire Electric Power Co. and the 
Halitax Corporation as to terms tor a bulk supply; also of Messrs. 
Willans & Robinson as to the price and time of delivery of an oil 
engine of equal power to that at present on the works. 

Owjng to increased costs of production, the Electricity Cow- 
mittee has decided that prices for electricity must be increased as 
trom January lst, 1917, Lighting charges are advanced Ju per 


` 


cent., and power prices 25 per cent.: this is the first advance at 
Hebden Bridge since the war broke out. 

Hy DRO-ELECTRIC Prat. A small hydro-electric piant, 
utilising a tail of about 500 ft.. haa been instalied in connection 
with the Old Town Mills. The plant ir abont halt a mile from 
the mill, from which it is controled electrically : it eonsist= of a 
Pelton wheel running at 600 RPM.. supplied by Messrs. Gilbert 
Gilkes, and fitted with a shaft governor. which, we gather. shuts 
off the water by a deflector, in case of accident. in a traction of a 
second. [n addition, needle control in the nozzle adjusta the water 
to the power requirements independently of the defector. thus 
saving water, The electrical @pupment was aupplied by the 
General Electric Co.. and consists of a ou-550-volt generator, 
supplying energy by an overhead line toa 630-R P.M. motor, which 
drives the mill shafting through a Renold chain drive. The 
distant control consists of a hydraulic sluice operated by the piston 
of a hydrauhe cylinder, the water supply to which is controlled by 
a magnet-operated four-way valve, The mayneta are energised 
from accumulators. and electrically connected to the mill by wires 
on the overhead line, which also carries telephone and lichting 
wires. The installation was carried jout by Messrs. Gilbert Gilkes 
and Co. ü 


Hereford.—Loax Appiication.—The T.C. has applied 
to the L.G.B. for sanction to a loan of £63,309, instead of £44,000, 
as orginally asked for, to meet the cost of installing additional 
generating and transmission plant. 


High Wycombe.—Ptriic Licutixg.—The Electricity 
Co. having declined to modify the terms in settlement of its 
outstanding claim for public lphting--a payment of £l) per 
quarter, with an undertaking to renew the contract for seven years 
upon the expiration of the existing contract--the T.C. baa decided 
not to extend the contract at the present time. 


Holme.—The electricity company's balance-sheet for the 
past year shows that. after allowing €76 for depreciation of plant, 
there was a profit of £32. A dividend of 3 per cent. has been 
declared, and a balance of £25 carried forward. 


Kirkcaldy, — EXTENSIONS ReEpoRT.—Sir Johu Snell, in a 
report on the question of plant extensions, recommends that the 
existing station should be reinodelied. the extensions to be spread 
over 10 years, at a cost of £61,300. An alternative proposal is 
that the Fife Electric Power Co. should acquire the existing station 
at. roughly, £38,000, to be paid within two years after the war, and 
supply in bulk fur the Corporation's requirements. 


Llandudno.—Propostp Batrery.—A_ statement has 
been presented to the U.D.C. showing the protit or loaa on the 
electricity undertaking from the time current was first supplied 
to the Light Railway Co. for traction purposes, The Couneil 
attributes the loss on working to the fact that no battery for 
small loads has been avaiiable. The electrical engineer has been 
requested to report fruilyon the question of providing a battery, 
The L.G.B. is also to be asked to authorise the necessary capital 
expenditure and the borrowing of the money. 


New Zealand.—The report of the Christchurch Muni- 
cipal Electrice Lighting Department for the year ended March 31st, 
1916. shows that there were 2.945 consumers, as against 1.623 in 
1014-15, whilst the units sold were 2.260.672, as against 1.375.738. 

The electricity department of the Gisborne B.C. in its annual 
report shows expenses totalling £9,623, against a total revenue of 
£10,515, leaving a balance to carry forward of £802. The gene- 
rating plant comprises three 150-8 ep. Diesel engines, but it is bem 
extended by the installation of a steam plant—-Babcock & Wileox 
boilers and Belliss & Morcom triple-expansion condensing engines 
of Soo H.P. A hydro-electric scheme is also under consideration. . 
The number of consumers is now 1.150. The tramway revenue 
amounted to £2064 and the expenditure to £2.190: the tramway 
debit balance at date of accounts was Eitt. The cars are of the 
storage battery type. 

The years working of the Wellington Corporation Electricity 
Department shows a net credit balance of £10.558. The revenue 
from power supply and public lighting amounted to £ 12.763 (power 
£9,472. public lighting £3.291). The H.P. of motors connected at 
the power station was 4.058, and the average revenue per unit sold 
tor power l-yvd. The revenue from private lighting was £67,623, 
and the H.P., of motors connected to electric lighting station 
1.504. —Commonuaealth Engineer, 

The ratepayers of Tauranga have voted in favour of the Council 
borrowing ¢€4.600 in connection with the completion of the electric 
lighting scheme. : 


Richmond-on-Thames.—The Guardians have approved 
of an increase of 20 per cent. in the charges of the Electric Light 
and Power Co. for power and heating as from the termination of 
the present quarter. 


Shilton.—The Council has refused an offer to light 20 
street lamps electrically at £2 per lamp for six months, and has 
adopted a scheme for using oil lamps. 


South Africa. —For the quarter ended September 50th 
the working of the Cape Town Municipal Electricity Departanent 
resulted in a falling off in revenue, although a considerable increase 
in sales of energy occurred. Of 277,475 extra unite sold, 275,809 
pling sold tor power, the additional revenue from which was only 

778, while during the same period the temporary closing of 
ee premises and the introduction of half-watt: lamps resulted 
in a decreased lighving revenue. Forthe whole year it is es-:meted 
that the profit will be decreesed by 63,500,—9.4. Mining Journal, 
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A hydro-electric plant of 110-KW. capacity has recently been 
constructed and put into operation at the mine of the Pigg’s Peak 
Development Co. in Swaziland. Most of the equipment has been 
lying in disuse at this old Swaziland mine for some years, and the 
addition of this plant is likely to prove of service in increasing 
the vold output of the mine. 


Stoke-on-Trent.—Cooking Rates.—With reference to 
electricity for cooking, the ‘T.C. has decided that where domestic 
consumers are prepared to guarantee a miniumum consumption of 
&4 per annum, energy in excess of this amount shall be charged at 
sd, per unit, 


Tasmania,— H yvro-E.ectRic ReEvorr.—In his second 
annual report on the State Hydro-Electric Department, the chief 
engineer and general manager (Mr. J. H. Butters) states that the 
` contract entered into with the Electrolytic Zinc Co. of Australasia, 
Ltd., is the first step towards a revolution in the industrial life 
of the State, and is, he firmly believes, the forerunner of many 
large industrial enterprises in Tasmania which will require a large 
amount of hydro-electric power. In view of the contracts which 
have been entered into, and the contracts which are in negotiation, 
viz., with the Mount Lyell Co., the Launceston Municipal Council, 
and others, it has become essential to form some idea of the State's 
water power. A commencement has been made in this direction 
during the financial year; rain and snow gauges have been estab- 
lished throughout the Great Lake-and Ouse detachment areas, and 
means òf measurement of all the water passing the dam at the 
Great Lake has been established. Preliminary investigations are 
being made at Arthur's Lakes. Lake St. Clair, the river Derwent, 
and the Franklin River. The report states that the impression 
seems to exist that the Great Lake scheme is entirely a Southern 
one: that the Arthur's Lakes scheme, if proved. and when 
developed, will be for the North, whilst the Lake St. Clair scheme 
will be for the West. This is quite erroneous, as all the schemes 
on the central plateau would be interconnected. From conservative 
‘information available, says the report, it has been established that 
70,000 H.P. can be developed from the Great Lake scheme after the 
Ouse diversion has been effected ; but the policy of the Department 
would be not to load this scheme up to its full capacity until a 
number of years’ readings have been obtained of actual discharge 
through the Great Lake sluiceways. and rather to recommend the 
development of one of the other schemes, which, in its turn, would 
he loaded up to, approximately, three-fourths of its calculated 
capacity. and so on ; this Mr. Butters considers will conduce to the 
most satisfactory working. 

The contracts which have already been secured will load up the 
southern line. and further large contracts will necessitate the 
building of additional transmission lines. The Department will 
induce manufacturers to establish in divergent centres such as 
Launceston and the West Coast, in order that the benefits of hydro- 
electricity may be distributed throughout the State, but the 
deciding factor in settling the site will be the manufacturers 
themselves. 

Mr. Butters points out that the industries which will be likely 
to establish themselves in Tasmania are ones whose electric power 
vosts represent a large proportion of their total annual. costs, and 
which require a very large amount of electrical energy, whioh 
makes the power costs the most important factor of their opera- 
tions—such as the electrochemical and _ electrometalluryical 
industries. This may be emphasised when it is noted that the 
whole of the requirements of the City of Hobart and its suburbs 
at the present moment amounts to less than 2,000 H.P.. while one 
contract alone for an electrometallurgical industry will require 
30.000 H.P. These electrochemical and metallurgical industries 
(i.e. the primary industries) will be the first fruits of the hydro- 
electric investment. and they, in their turn. will induce a large 
vrowth in existing secondary industries, and also the establishment 
of additional secondary industries. &c.: these secondary industries, 
however, will neither require nor expect electric energy at prices 
much below what can obtained on the mainland : in fact, it may 
be stated that there are few secondary industries whose principal 
market is outside Tasmania. which would come here even if power 
were supplied free. as the extra shipping and marketing charges 
would more than outweigh this concession. The prosperity of the 
State, therefore, clearly depends upon being able to induce large 
primary industries to establish themselves. 


Taunton.—StaFr Suppiy.—The Electr icity Committee 
tecommends that the electrical engineer should in future have 
2,000 units without charge. and be charged jd. per unit for addi- 
tional supply to his residence, which, by arrangement, was equipped 
with domestic electric appliances for light. heat, cooking and hot 
water supply, to provide facilities for inspection to prospective con- 
sumers, and to obtain data; the last year’s consumption for all 
purposes: was..5.757 units. The Committee has also decided to 
extend to any of its workmen an existing arrangement for supplying 
them at ld. per unit, flat rate. on the understanding that on 
failures of the light such men should immediately report for 
breakdown duty. 


Willesden.— Loan Sanction.—The Council has recently 
received sanction from the L.G.B. to raise £5.000 to cover the cost 
of laying a new direct-current feeder m order to meet the growing 
demand of local factories; this, together with recent sanctions 
for other extensions; will Fepresent over: ey 000° or on CAO 


ments of this kind. ie Joos 


Worthing. PRICE INCREASE.—There will arébably bs a 
deficit at the end of next March (including the Achit balance of 
£416 brought forward) of £ Ls o84. “An increube of 20 per cent. on the 


_ present charges during the next quarter would, if put into opera- 


tion at once, reduce this deficiency by approximately £350, and it 
would also largely meet any deficiency in the coming year. assum- 
ing the war continues so lony ; and the Committee has accordingly 
recommended a further increase fron lUto 30 per cent. on the pre- 
war charges, with the exception of supplies registered by slot 
ineters.. It was stated that had the year been normal. the under- 
taking would have shown a profit of from £1,500 to £1,600, 


TRAMWAY and RAILWAY NOTES. 


we ee 


Belfast.—Nince Mr. Moffet, the new manager, MOE 
charge of the tramways he has instituted some beneficial changes. 
Amongst these is the much-needed electrically lighted numbering 
of the cars for showing the direcțion in which they are going. 
Although every car has been fitted with coloured lizhts for the 
past eight years, no attempt was made to utilise them as way- 
direction lights. 


Blackbura.—The traffic returns for the Corporation 
Tramways for the week ended December 27th show that 240,897 
passengers were carried, the number a year ago being 237.306. The 
receipts amounted to ah 252, an increase of £20 compared with 
last year. 

Blackpoot. aurri RETURNS.—Mr. Charles Furness, 
general manager of the Corporation Tramways. reports that the 
month's receipts were €2,599, an increase of £133 compared with 
the same perind last year. Passengers showed an increase of 
76.947. From April Ist to December lth the receipts .were 
£81,105, an increase of £13,856 compared with the same period 


last year. The receipts during the whole of 1913. which were a 
record, amounted to £r, 000; passengers this year show an increase 
of 2,780,094. 


Bradford.—TRaMWayY v. Ratway FARES.—ln con- 
nection with the new railway fares and reduction of facilities. a 
few interesting comparisons have been made at Bradford between 
the suburban railway service. under the new conditions, and the 
tramway service. The figures indicate the prospect of a heavy 
increase in tramway patronage, at the expense of the railways. 
Practically every place served by the railways around Bradford. 
and many which are not so served, are served by the tramways. 
Amongst some of the most startling comparative figures are the 
return fares for Thornton, railway 1s. 3d., tramway td. ; Bingley, 
ls. 44d. and 6d.; Queensbury or Stanningley, 1s. and 6d. In regard 
to the linking-up of the city with other towns, the return fare by 
railway between Bradford and Leeds will be 2s. 3d., as against Is. 
by car; Halifax, 2s., as against ls.; Huddersfield (which has 
hitherto shown practically no advantage by tramway, owing to the 
circuitous route), 3s. 14d., as against 2s. through, or 10d. by going 
cia Brighouse, and walking to the Fartown terminus of the 
Huddersfield system. 

TRAFFIC RETURNS.—The receipts of the Corporation Tramways 
for the 267 days of the current tramway year show an increase of 
over £10,000 on the corresponding period of the previous 12 months 
+ £261.326 compared with £251,258. 


Continental.—1Taly.— Messrs. Aroedi, Grippa & Co., of 
Milan. have submitted a scheme to the Italian Ministry of Public 
Works for the electrification of the secondary and complementary 
railways of Sicily. The electrification embraces 11 secondary lines, 
with two branches, serving 25 towns and cities. and seven comple- 
mentary lines. with two branches, serving 28 towns and cities. 
The consumption, at present. of coal on all these lines is 70.000 
tons. worth 3.500.000 pesetas, and a saving-will be effected 
of 1.000.090 pesetas when the network is electrified. 
to use single-phase current at 11.000 volts pressure. The distrib- | 
tion will be made from a transforming and converting station at 
Nicosta, which will be fed from the central station of the Società 
Elettrica della Sicilia Orientale.” The distribution will be made at 
50.000 volts from 14 sub-stations. where the pressure will be stepped 
down to 11,000 volts.—Jndustria e Invenciones. 


- Edinburgh.—Tramway Purcuast.—The City Tram- 
ways Committee has recommended the acceptance of the Tramway 
Co.'s offer to sell the rolling stock, cables, and other plant to the 
Corporation for £50,000. 
` A Sub-Committee has been appointed to inquire into the present ` 
or prospective need for additional transport facilities between 
Edinburgh and South Queensferry, and as to what assistance would 
be given to the a in the event of the facilities being 
provided. 


Glasgow.—The valuation of the tramway undertaking 
by the Assessor of Railways and Canals for the year H!A7-18 was 


©- reported to be £275,896, as against £269,087 for the previous 


year. 

.Mr. Dalrymple, the general manager of the Corporation Tram- 
ways, has addressed a memorandum to the traffic stat¥, in which he 
makes sugyvestions for the avoidance of BUSI, which have be en: 
somewhat frequent recently. 


- HaHfax.—The queue system of iele: tramcars, and 
Ey of maintaining order in loading and usloadine usually 
associated with that system, are to be adopted early in the year. 
At first the adoption will he, partial, and it will be tatended to 3 
routes as the passengers becomeyaccustomid to it. i 


It is intended . 
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likeston.— TRAMWAY SALE.—The Notts. and Derbyshire 
Tramways Co. is asking for Parliamentary powers to take over the 
Corporation Tramways undertaking at an agreed price of £28,150, 
to be paul in instalments. The transfer would take effect as from 
September 30th last. 


Leicester.—FakkE INCREASE.—Owine to the additional 
expenditure required during the ensuing year, the Tramways Com- 
mittee has found it necessary to increase the revenue, and has 
decided to fix a I}d. fare for the full journey on all the tramway 
routes, with a Id. stage on each route. and also to increase the fare 
for children to Id. 


London.—On Boxing Day, owing to an exceptionally high 
tide in the Thames, the railway in the vicinity of Kew Bridge was 
submeryed, and the electric trains were for a time held up. 

COOKING INSTALLATION.- -According to the Haqineer, the com- 
panies associated with the London Electric Railways have converted 
a building at Earl's Court Station into aclub for their women 
employés. who number over 4,000, and have provided an electric 
cooking plant consisting of four baking ovens. a large boiler and 
steamer, boiling plates. grills, &c., for cooking 200 meals. 


Luton.—AccIpENT.—On December 28th last, a Luton 
car. descending a hill, left the track. and was wrecked against a 
bunk, two persons being ba lly injured. 


Newcastle.—In reply to complaints as to irregular 
tramway services, Mr. Hatton, the manayer of the Corporation 
tramways, has submitted a statement showing that, despite the 
difficulties of the present situation. the passengers per week now 
number 1.509.000, as compared with 1.180.000 before the war: that 
during the war 696 new motormen and auxiliary motormen, 201 
youths, and 528 women had been trained to fll vacancies. and that 
the enyineering and ‘maintenance staffs had been considerably 
depleted. The overhead construction had been well looked after. 
but the track could not be properly repaired. Many interruptions 
were due to slight defects in equipment. collisions due to inex- 
perienced driving, overloading, and lack of lighting. It was 
surprising that they had done so well under the circumstances. 


New Zealand.-—The annual report of the Wellington 
Corporation tramway department. forthe vear ended March 31st. last 
records atotal revenue of GUS7.864, as compared with £167.33] for 
lot- anda net credit balance of £20174. The car-mileage was 
2.784.002 as compared with 2.521.602, and the passenyvers carried 
were 28,687,773 as compared with 25.517.515. During the vear, 10 
double saloon passenger and | freight oar have been constructed, 
the rolling stock now numbering 112 vehicles ; provision has been 
made to build and equip another 10 large cars during the present 
year. dn view of the small margin of generating plant available 
for meeting emergencies. provision has been made in this year's 
estimates for the purchase of a 1.000-KW. mixed-pressure, geared 
turbine set. The average revenue per car-mile was 15°76d.. the 
averaze working exponses LY2id.. and the average total expenses 
LSS Commonwealth Baqineer, 


Oldham.~- Tost Minkace.—At a meeting of the Tram- 
ways Committee held on Thursday. December 24th, it was reported 
that.°00 car-miles had been lost on the system during the past 
week through the fog and 520 car-miles were lost through snow. 


Salford.-—The Corporation Tramways Committee has 
agreed that the claim for time and a-half pay for Sunday labouz 
shall be dealt with by the Committee on Production. 


South Africa:—ELECTRIFICATION OF RarLways.—The 
South African Railway Administration has under consideration 
the question of electrifying certain sections of the railway system. 
Sir Wiliam Hoy. the general manager, in a letter addressed to the 
Durban Town Council, states that in all probability consulting 
engineers will shortly be invited to South Africa to report upon a 
schem+? which has already been drawn up. Some years ago ascheme 
was proposed to construct an electric railway hetween Johannes- 
burg and Pretoria, and it would seem that from the point of view 
of possible trafic. both passenger and freight. the time is ripe 
for the revival of this scheme. Apart from uniting the two towns, 
and developing the interveniny district. it would furnish an admir- 
able and practical solution to the problem of finding work. not 
only for South African soldiers who are even now returning from 
C.E A.. but also for the great mass of industrial workers who are 
likly tu be thrown out of work at the close of the war. 

The original promoter of this electric scheme was Dr. William 
Macdonald, who, withthe then Mayors of Johannesburg and Pretoria 
(Mr. H. J. Hofmeyer and Sir Johannes van Boeschoten), proposed 
a route -ome 10 miles shorter than the existing steam line to 
Pretoria. The cost was estimated at £400,000, and it was then 
affirmed by the S.A.R. Administration that the profits were likely 
to be so large that the new railway would more than pay for the 
possible loss on the old route. The capital required to construct 
this line was offered by more than one private firm. who saw the 
enormous potentialities of such a line. Power was offered. it is 
understood, hy the Victoria Falls E.P. Co.. and the then general 
manager of the S.A.R. was heartily in favour of the scheme. 

The scheme was shelved in consequence of opposition from the 
outset by certain Cape members of the Cabinet at that period. who 


“l not look with favour upon the linkinz-up and closer union of 
toria with Johannesburg, 


TELEGRAPH and TELEPHONE NOTES. 


Breaking Insulators. -On December 27th, seven vouths 
were fined 15s. each for throwing stones at telegraph insulators at 
Habersham Eaves. Mr. J. H. Callis, of the Sectional Engineers’ 
Office, Blackburn, stated that no fewer than 300 insulators had been 
broken at this particular section in 1916. 

At a Children’s Court at Preston. on Monday. five young boys were 
fined for stone-throwiny at insulators. It was stated that in Cadley 
Lane, Fulwood, alone. 150 insulators had been broken, and on one 
section E400 damage hud been done to insulators during the past 
nine months. 


Iceland.— The Great Northern Telecraph Co, of Denmark 


‘announces that its rates have been reduced to Iceland and the Faroe 


Islands to 4d. and $d. per word respectively.° 


Spain.— The new postal headquarters at Madrid is to be 
equipped with wireless telegraph and telephone apparatus of the 
latest models, The transmitter will be of the same type as that 
which made possible the transmission of the human voice 
from New York to Honolulu and Paris. The antenna will be 


‘carried by four iron posts mounted on towers on the top of the 


building. From the central tower. 40) metres high, wires 
will beled to the other three posts, two at the front of the building 
and the other in the rear. The receiving apparatus will include 
some type of telephonic relay, enabling the intensity of the feeble 
current received to be amplified 500 times.-- /adustria e Inren- 
ciones, 


United States.—A Bill forbidding foreign ownerslip of 
wireless stations within the Unitel States is being preparel. -Thr 
Times. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—Sypxry.—Feb. 19th.  Mumeipal Conner, 
Meters, maximum-demand indicators. feeder regulators, Specifica- 
tion from F.L. Department, Town Hall. 

January 22nd. Deputy PM.G., Nine electrically-cont rolled 
clocks for Newtown Post Oftice.* 

PERTH. — January th. PMG’ Department. Telephone 
instruments and parts. See" Official Notices © December Loth, 

MELBOURNE. --dannary Stet. Department of the Navy. 
Dynamos. switchboard, motors, balancers, and control year, for 
Flinders Naval Base. Specifications from the Director of Naval 
Contracts, Melbourne.” 

Mareh Sth. Couneil. 
* Official Notices’ to day. 


Bootle. — Corporation, 


Notices ` December 2th. 


One FOOD KIVA. (urbo-alternator, See 


Tramway rails, Nee Official 
Glasgow.—The chief engineer of the Corporation Blev- 
tricity Department has been authorised to obtain tenders for the 


supply of one 6,000-KW, turbo-generator set to meet the demands 
of the winter of 1017-18. 


New Zealand.—Tatranca—February 12th. Borough 
Council. Supply of six three-phase transformers, 11.000-400 volte. 
Messrs. H. W. Clime & Sons, Consulting Engineers, Raetihi.-~ 
N.L. Shipping and Commerce, 


South Africa.— Dt rbayx.—February t2th. Nix four-ton 
electric travel!ing portable jib-cranes for the harbour. * 


Spain.— Tenders have lately been invited hy the municipal 
authorities of Caceres (Province of Caceres) for the concession for 
the electric lizhtiug of the town during a period of 15 years. The 
municipal authorities of Torroella de Montgri (Province of Gerona) 
have also lately invited tenders for the electric lighting of the town. 


West Ham.—January 11th. Corporation. One water- 
tube boiler, one 3,000-KW. turbo-alternator. See ` Official Notices ` 
December 29th. . 


Wigano.— January 8th. Tramways Committee. 80-H.P. 


motor tower-wagon. Mr. Frank Buckley, General Manager, Market 
Place. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Department in London. 


CLOSED. 


Aberdeen. — Corporation Tramways Committee. 
electric motors ‘o cars: British Thomson-Houston Co., Ltd. 


Four 


Aldershot.—On the recommendation of the B. of T., the 
U.D.C. has renewed a contract for 17200 tons of small coal for the 
electricity works, at £155. Gd.per ton. 


BO Oe ee RE TTT Gea? HIE SESS |S ioe, ge es er, 
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Glasgow.—The Statute Labour Committee has accepted 
the offer (£132) by Messrs. Wm. Anderson, Ltd., for additional 
wiring at the harbour tunnel. 

Messrs. Wm. McGeogh & Co., Ltd., have secured the contract to 
supply the electrical materials to the T.C. Cleansing Department 
for the next six months. 


Salford.—Gas Committee. Accepted tender :—12-H.P. 
electric motor : Messrs. Mather & Platt, £123. 

The Electricity Committee has accepted the offer of Mr. J. Heaton 
for 2,500 tons of Tyldesley No. 1 slack coal under the conditions of 
the existing contract (approximately £2,333). 

The General Purposes Committee has considered the contract 
entered into with Messrs. E. M. Evans & Son for the maintenance 
of ‘the intercommunication telephone system for the Finance Com- 
mittee, and has recommended the Council to agree to the payment 
of an increase of 20 per cent. in respect of the same, the Council 
reserving the right to reconsider the matter on the termination 
of the war, should such event take place prior to the termination 
of the contract. i 


Surbiton.—U.D.C. Two electrically-propelled dust vans : 
Edison Accumulators, Ltd., £1,025 each. 


FORTHCOMING EVENTS. 


institation of Post Office Electrical Engineers (London Centre).— 
Monday, January 8th. At 6 p.m. At, the Testitution of Electrical 
Engineers, Victoria Embankment, W.C. Paper on “The Story of the 
Keyboard Perforator,” by Mr. H. H. Harrison. 


Liverpool Engineering Society.—Tuesday, January 9th. At the Royal 
LW ghak ee Colacitt treet. Paper on ‘ Scrow-Measuring Apparatus,’ by 
r. A. Brooker. 


tion of Civil Engineers.—Tuesday, January 9th. At 5.30 p.m. At 
Great George Street, S.W. Paper on ‘Recent Progress in Dredging 
Machinery,” by Mr. W. Brown. 


ssociation of Engineers-in- e-— Wednesday, January 10th. At 8p.m. 
At 8t. Bride's Institute, Bride Lane, E.C. Paper on “The Design and 
Construction of Industrial Premises,” by Mr. A. Alban H. Scott. 


k Electrical Society.— Thursday, January llth. At 7.45 p.m. At 
22, West Stewart Strect, per on ‘ Factory Installations," by Mr. R. T. 
AR 


of Electrical 


Non Paper on Pr January llth. At 8 p.m. 
At ota Embankment, 


r on *‘ Principles Involved in Com- 
puting the Depreciation of Plant,” b Mr. F. Gill and Mr. W. W. Cook. 
(Scottish Local Section).—Tuesday, January 9th. At 7 pm. At 
Princes Street Station Hotel, Edinburgh. Paper by Messrs. Gill and Cook. 
(Yorkshire Local Section).— Wednesday, January 10th. At 7 p.m. 
At the Philosophical Hall, Leeds. Ordinary general meeting. 


e 


THE MINISTRY OF MUNITIONS AND 
COPPER. 


THE Minister of Munitions has issued the following Notices and 
Orders, dated January lst, respecting copper supplies :— 

1. He hereby takes possession .as from the date hereof. until 
further notice upon the terms specified in the Schedule hereto of 
all unwrought copper, including copper scrap and swarf, in any 
form whatsoever subject to the following exceptions :— 

(a) Rough copper, copper ore and copper scrap, and swarf, 
in the possession of. or due under an existing contract in 
writing for future deliv ery to, a smelter or refiner for the pur- 

of conversion into refined metal. 

(5) All copper, including copper scrap and swarf, in the 

ion of or due under an existing contract in writing 

. for future delivery to a manufacturer for use in such 

manufacturer's own works. 

(c) Copper scrap and swarf specially excepted under the 
written authority of the Minister of Munitions. 

2. If any. person having control of any metal to which this notice 
applies without the consent of the Minister of Munitions sells, 
removes or secretes it, or deals with it in any way contrary to any 
conditions imposed in any licence or permit that may have been 
granted in respect thereof, he will be guilty of an offence against 
the Defence of the Realm (Consolidation) Regulations, 1914. 

3. All existing licences issued by oron behalf of the Minister of 
Munitions for dealing in any.scrap or swarf to which this notice 
applies aré hereby cancelled. 

4. The Minister of Munitions hereby requires every smelter or 
refiner to make a return to the Director of Materials at the end of 
each calendar month, including the month of December, ‘1916, of 
the total quantities of refined copper of each description in atock, 
distinguishing between (1) that sold for use on Class “A” or 
Class ' B” work ; (2) that allocated for such use in his own works ; 
and (3) the residue not so sold or allocated. And he further 
requires every maker and holder of capper scrap or swarf to make 
a return to the Director of Materials at the end of each calendar 
month, including the month of December, 1916, of the total 
quantities of each class of such scrap or swarf in stock, distinguish- 
ing between (1) that sold for use on Class “ A “ or Class * B `“ work, 
(2) that allocated for such use in his own works, and (3) the 
residue not so sold or allocated, 


5, All applications with regard to this Order should be addressed 
to— The Director of Materials. A.M.2.B., 
Armament Buildings, 
Whitehall Place, 
London. S.W., 
and marked “Copper Permit.” 


The before-mentioned Schedule referred to :— 


(a) Copper included in the Returns made in accordanve with 
Clause (2). Sections (a), (4) and (c) of the Order made on December 
&th, 1916, and taken over under the above Order (except copper due 
for future delivery on sliding-scale terms) will be paid for on delivery 
by the Minister of Munitions on the basis of the value as indicated 
by the average of the official quotations of the London Metal 
Exchange for the last 15 days of December, 1916. 

Copper due for future delivery on slidiny-scale terms will he paid 
for at not more than 10s. per ton of metal over the original full 
contract terms, including all discounts, commissions, or rebates of 
any sort. 

Special circumstances in connection with any copper taken over 
may be taken into consideration by the Minister. 

(b) A Price Schedule for copper scrap and swarf based down- 
wards on the quotation for electrolytic copper as a standard will 
be drawn up by the Director of, Materials for the purpose of the 
taking over of stocks under the above Order, and as a basis for 
future transactions. 

(c) The quantities of refined copper specified in the returns of 
smelters or refiners under Clause (4) of the above Order and not 
sold or allocated as therein mentioned, will be paid for on delivery 
by the Minister at the average of the relative official quotations 
of the London Metal Exchange for the month in question. 

(d) The scrap and swarf specified in the returns by makers and 
holders under Clause (4) of the above Order and not sold or allo- 
cated as therein mentioned will be paid for on delivery as may be 
directed by the Minister on the basis of the average of the quota- 
tions for electrolytic copper for the month in question, subject to 
any adjustments for quality that may be necessary. 

(e) In all cases where two prices are quoted for the same descrip- 
tion of copper by the London Metal Exchanvre. the price paid by 
the Minister, if based thereon, will be the mean of the two prices, 
and all prices paid by the Minister will be net per ton delivered 
c.i.f. UK. port if imported from abroad. or free on rail at the pro- 
ducers’ works if made in England, or equal thereto. 


NOTES. j 


— 


An Electrical Trap.— A Cape Town firm missed a number 
of brass fittings from fire extinguishers, but could not trace the 
thief. A powerful electric charge was therefore applied to certain 
apparatus. Subsequently one of the firm's employés—a coloured 
man named Michael Brown—was found to have received a severe 
shock, and without saying anything to him about the matter the 
firm informed the police, witb the result that Brown, who had 
nothing to say. was found guilty, and was ordered to pay #5 fine, 
or to do one month's hard labour. 


Flash-lamps without Batteries.— The great convenience 
of portable and pocket “ flash-lamps ` is discounted to quite a con- 
siderable degree by the short life of the dry cells generally 
employed. A practicable flash-lamp without a battery—either 
primary or secondary-—sounds almost too good to be true, yet, 
according to L Industrie Blectri ‘que, the feat has been accomplished 
in Germany by utilising a tiny magneto-generator driven by a 
spring and clockwork. The mechanism is provided with an 
escapement which ensures constant speed of revolution for the 
generator armature, and hence constant voltage. Apart from 
the advantage of these lamps in service, they can, of course, be 
kept in stock indefinitely without deterioration, whereas so-called 
dry cell’ only work when they are moist. and are rarely worth 
much three months after they àre made. There is no doubt that a 
clockwork mechanism can develop sufficient power to light a small 
lamp. The ordiuary flashlamp bulb generally requires 0'15 ampere 
at 3 volts —i.e.. less than 4 watt. A man working a crank can 
develop 100 watts easily. ‘and he can sture sufficient energy to 
light a half-watt lamp for some time in a spring which can be 
wound up by his fingers. Our contemporary is certain that French 
manufacturers will take up promptly this interesting innovation, 
which has so many useful applications. Nothing is said about the 
initial cost of the apparatus. which must be much greater than 
that of the battery lamp: but by manufacturing in great 
quantities it should be possible to bring it down to reasonable 
limits. ; 

Low Wages of Women Electrical Workers.—The Times 
recently reported Miss Mary Macarthur, hon. general secretary of 
the Nationa] Federation of Women Workers, as saying that "in 
electrical engineering . . there are women earning very 
small wages. . Last week a girl of 19, with five brothers at 
the Front, who was only earning 9s. 9d. for a 524-hours’ week at 
stator winding, was refused a leaving certificate.” 2°23d. per 
hour ! 


Battery Patent for Sale.—The Svenska Ackumulator 
Aktiebolaget J ungner, of Stockholm, is offering for sale or licence 
several patents for “ Improvements in electrical accumulators.” A 
notice on the matter appears among ounadFertisements to-day. 
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“ Electric Light Switching.” —The results of the Second 
Batch Examination in this subject are viven below. Those 
desiring further particulars should communicate with Messrs, 
A. P. Lundberg & Sons, 477-48) Liverpool Road. London, N. 

Candidates whose papers were in time for this batch, and who 
do not find their names below, have failed to quality. 


Adraneed Grade (in Order of Ment. W. A. MeCall (Blackburn, H.Grin- 
shaw (Golborne, Danesa, Joo. Rogers iPundalk, Irelands. 

Intermeaiate Grade an Order of Mernts.—John Moran (Bury, Lanes. R. H, 
Lawrenson (Romsey, Hants. TP A. Holt) ¢Birunoghamn, N. A. Jassawalla 
(Karachi, India, S. Booth (Warringtent, J. Prime staford., E. Finery (Oid 
Hill, Staffs, Sapper N. A. Robinson (Beamnuariss, J. Wright (Grimsby), 
W.M. Fowler tGarimsbw, W. RBR. Ch ments St. Marcaret’s-on-Thaines), 

å Worked another Paper. J. Bibb tLondon, S.W D. H? Keeling (H.M.S. 

jar, . 

Preliminary Grade an Order of Meritt. —H. M, Osborne (Rirmingharw, R. F. 
Galea: Maltan, P. E. Hood iLeithi. d. Pendleton iShethelda. © Parwin  (Hinckiey, 
Leicestershire, H. Pritchard (Khyneys, Mona, W. F. D. Morgan (Uredezar, 
Mona, M. C. Stoker (Manchesteri, S. Addytnan (Leeds), R. P. Gilbert Loudon, 
No, D. L. Little (Rugby, G. Doudney Goondon, S.E.. 

Worked another Paper.--A. J. Tourle (Dunstable, R. C. Stripp (London, 
N.W.), J. Hamer (Dewsbury), Sapper R. Rees (Bob... 


Electrical Table Cloths.—The Board of Trade Depart- 


ment of Commercial Intelligence has received an application for 
the names of makers of electrical table cloths. 


Trade with Portugal.—A local agent at Lisbon desires 
to get into touch with British suppliers of electrical materials and 
installations for electrical lighting. - Peard of Trade Journal, 


The ‘Safety First” Campaign.--The Council for the 
“Safety First“ campaign of the London General Omnibus Co., 
which was appointed at the recent conference, is now complete, and 
Mr. H. E. Blain. operating manager of the company. expects that 
in the course of a week or two the campaign will be in working 
order. It is understood that the Council will at once appoint a 
number of Special Committees to deal with every form of atreet 
danger.—TZhe Limes, 


Volunteer Notes.—First LONDON ENGINEER VOLUN- 
TEERS.—Headyuarters, Chester House, Eccleston Place.—Orders 
for the week by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Friday, January Sth.-Technical for Platoon No. 10, Regency 
Street. Squad and Platoon Drill. No. 9. Signalling Class, 
Recruits’ Drill, 6.25 —8.25. Lecture on “ Telephones, 7.30. 

Saturday, January 6th,.—Commanding Officer's Parale, 2.45 
(uniform), for drill in Battersea Park. 


Sunday, January 7th, -Entrenching at Otford. 
(S.E. & C.R. Booking Office), 8.45 a.m. 


Special, Order,--General Sir Desmond O'Callaghan. K.C.V.O., 
desired that his complete satisfaction with all that he had seen on 
his, inspection should be recorded in the orders. 


(By order) MACLEOD YEARSLEY, Adjutant, 


American Profit-Sharing.—-The Flecfrieal Review and 
Western Electrician states that the Consolidated Gas Co. and the 
New York Edison Co.. and their athliated companies. have adopted 
a profit-sharing plan. An official statement on the matter says :- - 
“Tt is increasingly recognised that profit-sharing Mm some form 
promises more than anything else to stimulate the interest of 
employés in the success ot the undertakings with which thev are 
identified. This relationship tends especially to promote individual 
and collective effort and a better spirit of co-operation in the 
various departments of the complex organisations now required by 
the larger public-utility corporations that they may render satis- 
factory service. The directors of these companies have decided to 
pay all employés. other than those of the executive and adminis- 
trative staff. receiving not over $3,000 per annum, a percentage 
upon their salaries or wages equal to the dividend rate paid to the 
stockholders of the Consolidated Gas Co. Quarterly dividends are 
now paid at the rate of 7 per cent. annually, and. consequently, 
these employés some 17.000 in number -will receive a hke rate, 
which will approximate $1,000,000 annually, in addition to their 
salaries and wages.’ The first payment was to be made on Decem- 
ber 15th. 1916. to all employés who. on November 4uth. lols. had 
heen six months or longer in the service of the companies. : 


Parade, Victoria 


-Tramway Men and War Wages.—At a sitting of the 
Bradford Munitions Tribunal, last week. 55 employes of the 
Bradtord Corporation Tramways ‘Department complained that the 
department had refused leaving certificates. The case of William 
Wood. a fitter. was taken as a basis. Ald. A. Taylor, of the 
Amalgamated Society of Engineers. representing the men. said their 
reason for wishing to leave was their allegation that they were not 
receivinť the standard rate of waves. In October an award fixed 
the standard rate in the engineering trade in Bradford. and the 
Tramways Committee. so far. had not carried out the terms of the 
award, or given the men the full benefit of it, and they had refused 
leaving certificates. Wood said his wages were 41s. per week, 
whereas the standard was 44s., but he received a bonus of 3s. In 
the granting of the bonus nothing was said about any award 
which. might be made. He said the men had refused to accept a 
suggestion that the matter should be placed “before the Committee 
on Production, for arbitration, Mr. C. J. Spencer, manager of the 
Tramways Department, stid the Comniittee’ were as anxious as the 
anen for payment Of the standard rate.” The majority of the Com- 
mittee considered that they were already paving the standard rate, 
-and it would be bad policy and dangerous to-pay more than that 
vate. They held that the diference between war wage and war 

-anus was as the difference between `“ Tweedledum and Tweedlelee.” 
à ' + @ ye a. wee : $ 3 ` . oa . x 
"qe bonus was paid as ordinary wages by a special resolution of the 


City Council. As to the leaving certificates, the Committe bad 
offered to submit this to arbitration by the Committee on Production 
as a third party. and in refusing this offer, he submitted, the 
Unreasonableness was on the side of the men, Ald. Taylor satd the 
bonus could not be regarded aa wages, and could be removed by 
resolution, and the men could not sue for it. The Chairman ot the 
Tribunal said he was sorry to have to say the Bench were not? 
unaninious, ‘The majority decision of himeelf and the repre- 
sentative of the employers panel was that the bonus of $a. ong ht 
to be considered as part of the wages, and that the refusal to yrant 
leaving: certificates Was not unreasonable, and this wat the decision 
of the Court. Mr. Moody. of the employés panel. dissented froni 
this view, Ald. Taylor mtimated that the other cases would be 
Withdrawn. 


A French View on Trade Policy. — With a view to 
reviving the manufacture of machine tools in France, the Ministre 
du Commerce has invited the opinions of the vanous Chambers of 
Commerce thronzhout France on ways nnd means, as a pre- 
liminary to immediate oficial action. The invitation has 
brought forth a remarkable contribution from Mons. O. Arnodin, 
torwarded through the Orleans Chamber. The writer reterred to 
the placing by the French Government of an order for onono tr, 
worth of machine tools abroad. becanse the French mannfacturers’ 
price Was 110.000 fr. or 10.000 fr. above the foreign quotation. 
Ky this order leaving France, he contended the nation was 
impoverished to the extent of the value of the order. The sum 
disbursed by the French suppliers would have pone im purchase of 
raw materials, wages of workmen, profit. Ac., and aa raw materials 
were only the workman materialisgd, the amount would be dis- 
tributed among the population in the purchase of food and cloth- 
iny. rent, and all the requiremente of life. a portion going to the 
State in the shape of taxes. It was a crime on the part of thd 
State to purchase abroad, and notably in Germany, in normal times, 
machine tools which could be produced in France. The author 
also related an electrical transaction in which this country was 
concerned. and which illustrates Germany's unscrupulons methods. 
The instance came under the writers own eves in the course of a 
visit tothe Felten and Guilleaume Kabelwerke. at Mulheim-am- 
Rhein. in H900. The German Government had decided to lay a sub- 
marine cable connection with America, As hitherto German 
manufacturers had net experimented in the making of this kind of 
cable. the German firm named was asked to make a preliminary 
study of the question. and accordingly sent a delegate to English 
manufacturers, surreptitiously to investivate the methods of mann» 
facture, Thereafter the German Government instituted what 
misht be called a preliminary” international competition, in 
which offers were solicited, with descriptive schemes . but the 
rivht was retained to accept or refuse any offer, even though it 
might be the most advantageous. Naturally. the Enyvlish manu- 
facturers, skilled in this class of work. and with well-equipped 
factories, submitted offers much below that of the Felten und 
Guilleaume Kabelwerke ; the German Government then communi- 
cated the details of the English schemes to the German firm. and 
called upon it to make a Tower ofer on’ the oceasion of the final 
adjudication. After a further severe revision of its prices, this 
frm found itself still unable to touch the Enylish quotations, save 
at a ruinous loss. At this juncture. the thought occurred to it to 
call together its workmen, mostly members of the Socialist 
Syndicate, and these. after examining the situation. decided to 
accept such a reduction in their wages as would enable their 
principals to compete, it being understood that the waves: would 
return to the normal so soon as the contract. estimated at 
25,000,000 fr, was completed. The outcome of this maneuvre 
was that the cable was made in Germany, which was the object 
aimed at. ` 


The Electrical Yehicle Committee.—Mr. Frank Aston, 
the hon. secretary, informs us that. as a result of correspondence 
between the Electric Vehicle Committee and the Ministry of 
Munitions, a tentative arrangement has been agreed to by the latter 
under which the firms at present manufacturing electric vehicles in 
this country will be allowext for the time being. to manufacture 
such vehicles for purposes of urgent national importance. The 
firms, however. are required to apply tor a permit in the case of 
each order that they desire to put through their shops. The firms 
referred to are Messrs. Ransomes. Sims & Jefferies, Ltl.. Messrs. 
E lison Accumulators. Ltd.. Messrs. Electromobile (Leeds). Ltd., 
and Messrs. Richard Garrett & Sons. 

The Committee his received a notification, datel December 29th, 
from the Board of Trade. Department of Import Restrictions, 
stating that on and after the 29th ult. it will not be possible to 
consider the granting of licences for the importation of motor-cars 
or chassis :~-(1) If imported fully assembled ; or (2) if imported in 
parts, unlesa permission to assemble has first been obtained from 
the Ministry of Munitions, and the application is accumpanied by 
licence so granted. , 

The Board requests that immediate steps be taken to prevent the 
shipinent of any further consigninents of motor-cars, chassis. and 
parts and accessories thereof. ; 

_ Electric Steel Furnacé,—At the anual general meeting 
ot the National Steam Car Ca.. Ltd. ou.the 29th ulti. tke chairman 
stated that, anticipating difficulty in: obtaining. steel, the company 
had erected an electri¢ steel furnace and foundry at Chelmsford. By 
this means.they were not only able to produce wheels and castings 
for their buses and transport vehicles. from thelr scrap mater]. 
but were also supplying steel to Shemeld.. Ihe business ought to 
be cgutinued atter the war, and would render the company inde 
pendent of outside sources/for all steel castings in the future. 
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Linking-up Electricity Works—West of England Area. 
—dAs briefly mentioned in our last issue, a meeting convened by 
Mr. W. J. Bache. borough electrical engineer, Cheltenham, was held 
at the Merchant Venturers’ Technical College, Kristol, on the 
iSth alt. The tollowing gentlemen were present :- -Mesars. W. J. 
Bache (Cheltenham Corp.). G. Charlton (Weston-super-Mare E.S. 
Co), F. Christy (Portishead and Mid-Somerset E.N. Cos.), H. 
Faraday Proctor (Bristol Corp.) J. A. Purves (Blandford. Burnham, 
Dorchester. and Swanave E.S. Cos.), W. G. V. Smith (Bristol Tram- 
ways Co.), and F. Swarbrick (Minehead E.S. Co.). 

Messrs. J. H. Bolam (Weymouth Elec. Dept), A. B. Randall 
(Salisbury E.L.S. Co.), and F. H. Corson (Gloucester Corp.) were 
unable to be present. — 

After an introductory statement by the convener, Mr. H. Faraday 
Proctor (joint hon. secretary to the National Electric Power Supply 
Joint Committee) outlined the history and progress of the move- 
ment. He stated that the quegtion had been raised as to the out- 
look for the smaller undertakings: this was given very early 
consideration. and it was laid down by the Joint Committee at its 
meeting on June 23rd :-—* That in formulating any linking-up 
proposals existing areas and rights should be preserved.” It was 
felt that the output of the smaller undertakings was likely to be 
much improved. He did not anticipate that very much vould be done 
immediately in the West of England area, but strongly advocated 
the immediate appointment of a General Committee and a working 
Sub-Committee, that statistics and data should be prepared of the 
whole of the undertakings in the area, and that. preliminary con- 
sideration shonld he given to the practicability of linking-up 
existing undertakings. These preliminaries could best be con- 
aidered by engineers only and from the engineering standpoint, 
hence this meeting was confined to the chief engineers of the 
undertakings in question. A little later on they must include the 
representatives of the company boards and municipal committees. 
He expressed the hope that everyone would co operate and facili- 
tate to the best of his ability the prepvratton of data; although 
the linking-up of his particulary undertaking might not yet be 
possible. ultimately it would most certainly come. Elect tification 
of railways and the development of clectric‘ty in agriculture might 
beth be conducive to hastening the matter. The West of England 
area a3 defined was untavonrable for a linking-up scheme of any 
magnitude, but Mr. Proctor mentioned the probable linking-up of 
Bristol with Bath and Portishead. 

Mr. Christy inquired whether it was the intention to “ swallow 
up ` the smaller undertakings, and Mr. Verdon Smith asked as to 
the compensation for displaced officials. Mr. Swarbrick stated that 
farmers would welcome ‘a supply if it could be obtained, and 
referred to what had been done in this connection ut Hereford. 
Mr. Charlton remarked that his undertaking would welcome the 
prospect of obtaining cheap electricity, which seemed probable 
under a linking-up scheme. 

Mr. Proctor having replied to some of the points raised, it was 
decided to form a General Committee which should comprise all 
those who. had been invited to the meeting that day, with Mr. 
Corson as chairman and Mr. W. J. Bache as vice-chairman and 
Becretary. l 
` A Working Sub-Committe was also appointed, consisting of 
Messrs. H. Faraday Proctor, F. Teague, A. Dimmack, and J. H. 
Bolam, representing local anthorities : and F. Swarbrick. F. Christy, 
and G. Charlton, representing companies. The following matters 
were referred to the Sub-Committee :—Consideration of extent of 
area : report on plant capacity and requirements ; standardisation ; 
consideration of provision of capital required for linking-up ; 
suggestions as to possibility of immediate linking-up of specific 
districts. i : 


The Training of Disabled Soldiers.—A school for 
training disabled soldiers has been started by the Newcastle Electric 
Supply Co., Ltd., with the active support of the Institution of 
Electrical Engineers. The school is at the Wallsend generating 
station of the company. Theoretical and practical training is 
being given in the control of switchhoards, after which it is hoped 
to find permanent employment for large numbers. The period of 
tuition is four hours a day for six weeks. The men are to be under 
35. and have fairly good use of their limbs, although the loss of an 
arm or a leg is not an obstacle to their employment. ‘During the 
tuition period the men are being paid 25s. a week. and they will 
subsequently earn 30s., with 8s. 6s. war bonus. When the men 
now in training have received six weeks tuition there will be 
vacancies for a fresh contingent. and it is not improbable that the 
scheme may be considerably extended.— Yorkshire Post, 


Institution and Lecture Notes.—The Institution of 
Electrical Engineers.—At a meeting of the DuBLIN LOCAL Sec- 
TION on December22nd, a paper was read by Mr. J. P. Tierney on 
“The Use of Electricity for the Industrial Development of [relapd.” 
Mr. Tierney said that whilst the mineral and industrial resources 
of England had been developed to their fullest, the corresponding 
resources in Ireland had hardly been considered. Nearly all the 
electrical power supply of the country was obtained from sea-borne 
fuel, the cost of- which had been very high. Although about 93.000 
tons of coal were mined in Ireland. in 1014, in no single instance 
was there a main-line railway siding into any Irish coal mine, 
so that the coal had to be transported by road carts: The result 
was that the people-of Dublin were paying 458. per ton for coal, 
whereas Irish coal was being sold at the pit's mouth in Athy for 
15s. per ton, the actual distance from Athy to Dublin being 
45 miles. The Advisory Committee tor Scientific and Industrial 
Research should devote some money for the purpose of ascertaining 
the exact value of Irish coal. As to the development of the peat 
industry, ths only proper course was the erection of a power station 
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practically in the centre of the peat area, The question of the 
utilisation of Irish peat for power production was one to which the 
Loval Section should direct the attention of the Advisory Com- 
mittee. 

Mr. David Sherlock, in the discussion, said that a sum of 
£ 1,000,000 had been allocated to these purposes. --/rish Times. 

Meetings of the YORKSHIRE LOCAL SECTION will take place at 
Leeds on the following dates:— January loth, February 2st, 
March 21st, April 25th, and May (th. 

Belfast Association of Engineers.—-A lecture was delivered on 
December 21st by Mr. A. W. Brown, on “ Water Power in Ireland.” 
Mr. Brown said it would be quite possible to bring power to Bel- 
fast from Strangford Lough, which offered very promising possi- 
bilities. There would be sume 20 sq. miles of it available; it was 


- fed by the sea through a narrow channel 4 miles lony and from 


ito 4 mile wide. The spring tides had a rise of 144 ft. and the 
neap tides a rise of 114 ft., with a range of 7} ft. To utilise this 
power to the full, storage batteries of very large capacity would be 
needed. The power available at the turbines would be some 60.000 
to 10.000 w.H.P. The amount of capital expenditure required 
would be about £1,120.000. and the saving over a steam-driven 
plant would be about £20,000 a year. 


Appointments Vacant.—Shift engineer, for Atherton 
power station (5Us.); telephone construction foreman. for Ceylon 
(£300): assistant constructional engineer. for the Birmingham 
Corporation electricity supply departgient ( £250). See our " Official 
Notices ` to-day. 


Extension of Letters Patent.—It is announced that 
application for extension of term of the following Letters Patent 
is to be made by Dr. S. Z. de Ferranti and Mr. E. S. Coats :—-: j 

“Improvements in and relating to spinning, twisting, and 
doubling machinery,” August 20th, 1903. No. 18,047. S. Z. de 
Ferranti. | 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted az to their movements, 


Central Station Officials.—For the position of chief engi- 
neering assistant to the Leeds electricity department, ren- 
dered vacant by the appointment of Mr. Robert Owen as 
borough electrical engineer of Wigan, 78 applications were 
received by the Electricity Committee, and the following 
were selected as a short list:—Mr. J. R. Davison, B.Sc., 
A.M.LE.E., of Manchester; .Mr. R. W. Grubb, M.A., 


' A.M.I.E.E., of Dewsbury; Mr. Ernest A. Mills, A.M.LC.E., 


of Birmingham; Mr. Ernest Porter, Leeds; and Mr. W. 
Yorke, A.M.I.E.E., of Sunderland. - The Committee, after 
visiting Sunderland and Birmingham, recommended Mr. 
Ernest A. MILLs to the Council for appointment, and the 
matter was to come before the City Council on Wednesday. 
The salary attaching to the position is £350 per annum. 

The Salford Electricity Committee has recommended the 
Council to increase the salary of the second mains engineer 
from £130 to £150 per annum, and to fix £150 per annum 
as the maximum for the position. The scale previously fixed 
the minimum salarv at £100, rising to a maximum of £185. 

On the occasion of Mr. J. B. MORGAN resigning his post as 
electrical engineer to the Horsham Urban Council, the works’ 
staff presented him with a case of pipes and a fountain pen. 
Mr. Morgan has now taken up bis duties as works manager 
at tho Horsham Engineering Works. 


General.—On Friday last, at the Grand Hotel, Bristol, a 
few friends from the West of England and South Wales gave 
a presentation dinner to Mr. Prercivat F. CRINES, in order to 
give him'a hearty send-off on his removal from the West of 
England to take up an important position on the London stuff 
oi the British Westinghouse Co. Mr. H. Faraday Proctor 
presented Mr. Crinks with a handsome gold English lever 
watch, and a gold wristlet watch for Mrs. Crinks. Mr. Proctor 
spoke of the connection of Mr. Crinks with the Bristol Cor- 
poration prior to his joining the Westinghouse Co., and said 
a man's worth was only appreciated by a denartinent after 
he had left it. Mr. -Crinks resopnded to the. toast. Mr. 
G. H. Hedley (managing director, St. Anne’s Board Mill) pro- 
posed the health of the Chairman (Mr. W. H.-J. Porter, 
district manager of the British Westinghouse Co.), who suit- 
ably replied. Mr. Porter spoke in eulogistic terms of Mr. 
Crinks's connection with the South Wales office, and other 
specches were delivered by Mr. H. I. Rogers (Mesars. Breck- 
nell, Munro & Rogers), Mr. A. J. Newman (deputy engineer, 
Bristol), and Mr. A. H. Dowson (Veritys, Ltd.). The singing 
of the National Anthein and “ Auld Lang Syne” tertninated 
a very enjovable evening. During the evening musical items 
were. contributed hy Mr. A. Fisher (Ashton Vale Coal & hun 
Co.)-and Mr. F. Clitord (Imperial Tobacco Co.). Those pre- 
sent included, in addition to the gentlemen mentioned abowe : 
—Meécsrs. T. B. Lewis, D. H. Duff. G. W. Matthews, J. 
Plevin, and R. Wenning, of the Cardiff office of the Briti-h 
Westmehouse Co.; Mr. F: Ws Prosser, sales manager and 
secretary, - Bristol. Corporation; (Mr y&) J> Brooks,- station 
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superintendent, ditto; and Mr. I. A. D. Pedler, wains engi- 
neer, ditto. 

- Mr. J. Ju. CHALMERS, chief electrical engineer to Messrs. 
Bean & Son, of Dudley, on the occasion of the tirst anniver- 
sary of the establishment of the electrical department of the 
firn, has been presented by the staff with an illuminated 
address and a gold albert. 

The Commonwealth Engineer states that Mr. J. D. WAERN, 
of Messrs. Gardner, Waern & Co., has returned to Australia 
vid America, from a business trip to Great Britain and 
Sweden. “It is the intention of the firm to embark, in con- 
Junction with some of their principals, on the local manufac- 
ture of electrical and other plant.” 

Ald. J. W. HENDERSON has been appointed chairman of the 
Corporation Electricity Committee at South Shields, in suc- 
cession to the late Ald. J. M. Rennoldson, who had held the 
position since the electrical undertaking was inaugurated 
over 20 years ago. The vice-chairman of the Electrical Com- 
mittee is now Coun. T. R. Dowson, a practical engineer. 


Roll of Honour.—For rescuing wounded under fire, Lance- 
Corporal J. E. T. WriGut has been awarded the Military 
Medal. He was an electrical engineering apprentice with 
Messrs. Gent & Co., Ltd., Leicester. 

Sapper CLARENCE Lever, RE., has been killed in action. 
Iie was formerly employed as an electrical engineer by the 
Glasgow Corporation, and was 27 vears of age. 

Private GEORGE Jackson, Lancashire Fusiliers, killed in 
aeon was employed at the Westinghouse Works, Trafford 

ark. 

Private E. P. Pryce, of the K.S.L.I., formerly employed on 
the Liverpool Corporation tramways. has been awarded the 
Military Medal for delivering dispatches under great danger. 

Sergt.-Major E. C. Woopreurr, D.C.M., Canadian Mounted 
Infantry, who was formerly on the staff of Messrs. Crompton 
and Co., Ltd., Chehnsford, was killed in action on December 
2th. He was some time ago awarded the D.C.M., and had 
been recommended for a commission. 

Private W. Warme, Royal Scots, who has died of wounds, 
war on the staf of Messrs. W. Caverhill & Co., electrical 
engineers, Berwick-on-Tweed. 

The Miltary Medal for gallantry in the feld has been 
awarded to Sergeant W. B. Riekarp, RAA.M.C., who warn on 
the staff of the India-rubber, Gutta-percha & Telegraph Works 
Co., Ltd., of Silvertown. 

Our South African correspondent says that early in Decem- 
ber news reached Johannesburg of the death in action of Lien- 
tenant T. F. WHIMSTER, of the Roval Engineers. Lientenant 
Whinister was formerly chief of the Vietoria Falls & Trans- 
vaal Power Cows testing departinent. which position he had 
held since T190. He came to Europe about IS months ago, 
aud after some 12 months’ training went over to France on 
August 7th. His death is genuinely lamented by all whe 
knew him. and particularly by the V.F.P. staf. who speak 
of him most highly. Lieutenant Whimster’s duties have been 
carried out by Mr. Monk. The death is also reported from 
wounds received in action, somewhere in France, of Mr. W. 
O. SMYTH, late of Brakpan Power Station, V.E.P. Co. 

Our correspondent adds :—‘' Prof. J. H. Dosson, the general 
manager of the Johannesburg Municipal Electricity and 
Tramways Department, who was appointed Major Command- 
ing the S.A. Pioneer Corps in German East Africa, has not 
had long to wait for Imperial recognition. Congratulations 
are due to hin on the honour jnst bestowed on him—D.S.O. 
for services rendered in German East Africa. Major Dobson 
has been employed on railway work chiefly, and has shown 
undoubted resource and energy under circumstances at once 
trying and unusual. His work must of necessity have been 
out of the ordinary, as it is barely six months since he left 
Johannesburg, and the fact that he was without previous 
eS experigpee makes this honour all the more remark- 
‘able. 

The Times reports that Lieutenant C. T. BowrixG. Canadian 
Machine Gun Company. who has been killed, aged 35, took 
his electrical engineering degree at Lausanne University, 
afterwards going through an apprenticeship course at the 
Westinghouse Works, at Pittsburg. In 1913 he joined the 
State Elevator Co., of Winnipeg. 


Obituary.—-Mr. ARTHUR JAMES IrELAND.—Last week we 
briefly recorded, with regret, the death of Mr. A. J. Ireland. 
inanager of the supply department and branch offices of 
the British Thormson-Houston Co., Ltd., of Rugby. Mr. Ire- 
land was born in Northampton 57 years ago. In 1879 he 
went to America, and subsequently joined the American Brush 
Co., of Akron, Ohio. He installed a number of “ Brush ” arc 
lamps In various parts of the West and in Texas, and as this 
was in the early days of electric lighting, his experiences in 
the Western States were not only varied, but often highly 
exciting. Leaving the Brush Co., he became associated with 
the Thomson-Houston Co., of Lynn, Massachusetts, and 
later on was appointed European expert to the Thomson- 
Houston International Co., who were engaged in carrying out 
various important contracts for arc lighting plant on the Con- 
tinent. While acting as their representative at Turin, he was 
summoned to England, in 1885, to carry out work for Messrs. 
Laing, Wharton & Down, who had acquired the patent rights 
of the Thomson-Houston system in the United Kingdom. He 
was retained permanently on the staff of this company, acting 
as their chief engineer in connection with the installation of 

-< lighting systems at various places, including the installa- 


‘branch offices of the company. 


tions at the American Exhibition at Earl's Court in 1887, and 
at the Italan Exhibition in 1555. l , , 
Mr. Ireland, as chief engineer, took an active interest in 
the pioneer installations of ‘Thomson-Houston arc lighting 
at Taunton, Bath, Bristol, and other centres in the West of 
England, and had charge of the installation to provide the 
grounds and buildings of the Military Exhibition at Chelsea 
with electric light. He also carried out some of the early 
work at the stations and gouds yards of the Midland Railway 


AnTHUR JAMES IRELAND. 


Co oat St. Paperas, Leeds, Bradford, and Derby. In addition 
to the above be was responsible for some of the early central- 
station plant put down, such as at Weybridge, Fareham, &c. 

In IS% the contract tor lighting the eastern portion of the 
City of London was awarded to the Laing, Wharton & Down 
Constittetion Syndicate, and Mr. Freland had charge of all 
this work, including the erection of a temporary generating 
station at Wool Quay; later on he supervised the erection of 
the first portion of tHe equiptuent of the main power house 
at Bankside, which was designed to furnish power to the 
whole of the City of London. He was also responsible for 
the complete installation of street are lighting throughout 
the eastern part of the city. and the extensive system of 
underground mains laid down in that urea, as well as 
numerous sub-stations which were erected to give a supply 
to private consumers. à 

Tn 1894 the Laing, Wharton & Down Construction Syndi- 
cate was turned into the British Thom»son-Houston. Itd., 
and, while acting as chief engineer for the latter, Mr. Ireland 
carried out important central-station work in different parts 
of the kingdom. as well as the electrsication of tramways in 
Dublin and elsewhere. ; 

in 1696 the supply business of the British Thomson-Houston 
Co., Ltd. (the successor of the previous two companies) be- 
came so extensive that Mr. Ireland was given entire charge 
of this work, becoming later also the manager of the various 
Since then he has continued 
to control this departinent of the company’s business with 
uniform success, 

Mr. Ireland was widely known and highly respected in 
electrical and manufacturing circles in the United Kingdom. 
He was a man of strong character and lovable disposition, 
and all of those who were associated with him, or had any 
extensive relations with him, were always struck by his 
honesty of purpose and great sincerity. He was a type of 
the-best of Englishmen, and had the ability to get the most 
out of all those who worked under him. while still main- 
taining the most friendly relations with them. Not only bis 
staff, but everyone who came in contact with him, knew that 
his word could be absolutely depended upon. 

He was buried on December 26th at Barnes New Cemetery. 
Upper Richmond Road, Sheen. He leaves a widow, son, and 
daughter. 

Mr. M. B. Barrp.—We regret to record the death. which 
occurred at his residence at Glasgow on December 16th, of 
Mr. Matthew Barr Baird, chairman of Archibald Baird & Son, 
Ltd., Clvde Steel & Engineering Works, Hamilton. 

Mr. D. T. Bosten.—The death took place aft Balcombe 
(Sussex), on December 2th, of Mr. D. T. Bostel, of Messrs. 
D. T. Bostel & Sons,-electrical engineers. of Ebury Street. 
London, rto which business( be had devoted 30 years of his 
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life. Deceased, who was in his 80th year, established the 
business of Messrs.. D. T. Bostel & Sons, of Duke Street, 
Brighton, where he had served on the Town Council. He 
later started the London concern, leaving his sons to carry 
on that at Brighton; they also founded the business of Messrs. 
Bestel, Bros. (Worthing), Ltd., electrical engineers. 


NEW COMPANIES REGISTERED. 


Association of British Chemical Manufacturers (the word 
* Limited ” is omitted from the title by licence of the Board of Trade) 
(145,644).—This company was registered on December 28th, as a company 
limited by guarantee, and not having a capital divided into shares, with an 
unlimited number of members, each liable for not more than £25 in the 
event of winding up, to promote co-operation between British subjects en- 
Kaged as manufacturers in the chemical or closely allied industries; to place 
before the Government, and Government. officials and others, either in the 
British Dominions or elsewhere, the views of members of the association and 
others upon matters affecting the chemical industries; to develop technical 
organisation; to promote industrial research, industrial efftwiency, and the 
advincement of applied” industry, &c. The management is vested in a 
Council consisting of not less than 16 or more than 20, the first members of 
which are :—Dr. E. F. Armstrong, D.Sc. (London), F.C.G.1., Joseph Crosfield 
and Sons, Bank Quay, Warrington; F. H. Carr, F.1.C. (director, Boots’ Pure 
Drug Co., Ltd.), Nottingham, chemical manufacturer; Dr. C. Carpenter, 
D.Sc., M.LC.E. (president, Society of Chemical Industry, chairman of South 
Metropolitan Gas Co.), Old Kent Road, S.E.; Dr. M. O. Foster, F.LC., 
D.Sc., F.R.S., British Dyes, Ltd., Huddersfield; J. Gray, F.LC., managing 
director, Lever Bros., Ltd., Port Sunlight; C. A. Hill, B.Se., F.1.C., chair- 
man, British Drug Houses, Ltd., Graham Street, City Road, N.; N. N. 
Holden, managing director, Hardman_& Holden, Ltd., Miles Platting, Man- 
chester; D. L. Howard, Howard & Sons, Ltd., Uphall Works, Hford, chemical 
manufacturer; C. P. Merriam, managing director, The British Xylonite Co., 
Ltd., Hale End, London; The Rt. Hon. Sir Alfred M. Mond, Bart., P.C., 
M.P., chairman, Mond Nickel Co.. Ltd., 39, Victoria Street, Westminster; 
Max Muspratt, chairman, United Alkali Co., Ltd., 30, James Street, Liver- 
sae R. G. Perry, chairman, Chance & Hunt, Ltd., Oldbury; Sir William 
earce, M.P., director, Spencer, Chapman & Messel, Ltd., 36, Mark Lane, 
E.C.; R. D. Pullar, chairman, J. Pullar & Sons, Ltd., Pullar's Dye Works, 
Perth; A. T. Smith, managing director, Castner-Kellner Alkali Co., Ltd., 257, 
Royal Liver Building, Liverpool; The Rt. Hon. J. W. Wilson, Albright and 
Wilson, Ltd., Oldbury, chemical manufacturer; Dr. A. Ree (president, Society 
of Dyers and Colourists), 15, Mauldeth Road, Withington, Manchester. There 
are to be “ Group ** Committees, each consisting of not less than three mem- 
beis, representing :— Group 1: Acids (including acetic and oxalic), carbonic 
acid, hydrogen, oxygen and gases, alum, chrome, zinc, copper and iron com- 
pounds, fertilisers (including superphosphates). Group 2: Alkalis, cyanides, 
chlorine and compounds, silicate, chlorates, borax, hydrogen, peroxide, mag- 
nesia compounds (not medicinal), Group 3; Fats, greases, waxes, resins, 
glycerine, soap. Group 4: Gelatine, sizes, gluc, varnishes, paints, polishes, 
tacning. Group 5: Distillation of coal, shale, oils, and wood, alcohol, acetone, 
coal tar, primary products (including ammonia and ammonia products), char- 
coal, fuel, Group 6: Fine chemicals, analytical, pharmaceutical, photographic, 
rare earths, synthetic essences and perfumes, alcohol derivatives, ethers, Group 
7: Phosphates, manganese, potassium, sodium, barium, calcium, cardimium, 
&c., lead, arsenic, antimony, tungsten, molybdenum, Xc. Group 8: Cellulose 
products (including paper), celluloid, rubber and substitutes. Group 9: Explo- 
sives, and dyes and their intermediaries. Group 10: Glass, poreelain, pottery, 
refractory materials, lime, cement, chemical-resisting materials. Group 11 
(allied industries): Bleachers, dyers, and textile printers, Solicitors: Markby, 
Stewart & Co., 57, Coleman Street, E.C. 


Electrical Stores (Nottingham), Ltd. (145,555).—This 
company was registered on December 16th, with a capital of £5,000 in £1 
shares, to adopt an agreement with J. T. Kemp and H. F. Crammond, and 
to carry on the business of electrical engineers and contractors, suppliers of 
electricity, carricrs of passengers and goods, manufacturers of and dealers 
in electric railway and tramway and electric, galvanice, magnetic, and other 
apparatus, &c. The subscribers (with one share each) are: J. F. Kemp, 19, 
Highfield Road, West Bridgford, Notts., electrical engineer; M. E. Cram- 
mond, 126, Ratcliffe Road, West Bridgtord, Notts., electrical engineer. Pri- 
vate company. The number of directors is not to be less than two or more 
thar five; the first are not named. Solicitor: A. Barlow, 1, High Pavement, 


Pete l 

New Shipston Lighting Co., Ltd. (145,577).—This com- 
pany was registered on December 19th, with a capital of £5,000 in £l shares 
to take over the business of electricity supply works, &c., carried on at 
Campden Road, Shipston-on-Stour, Worcs., by the Shipston Electrical Co., 
Ltd. The subscribers (with one share each) are: W. D. Akers, London 
House, Shipston-on-Stour, Worcs., draper; J. W. Hence, Shipston-on-Stour, 
Worcs., butcher; H. Holtom, Shipston-on-Stour, Worcs., bank manager; J. R. 
King, J.P., Honington Hall, Shipston-on-Stour, Wores.; C. Stein, Park House, 
Shipston-on-Stour, Worcs., surgeon; G. Turner, High Street, Shipston-on- 
Stour, Worcs., jeweller; A. H. Jarrett, Cedar Lodge, Shipston-on-Stour, 
Worcs., draper. Private company. © The number of directors is not to be 
less than five or more than seven, The first are W. D. Akers, J. W. Hence, 
H. Holtom, J. R. King, C. Stein, G) Turner, and A. H. Jarrett. Qualifica- 
tion, £50. Solicitor: G. E. B. Rogers, 9, Cross Street, Reading. 


T. P. Poltitt & Co., Ltd. (145,566).—This company was 
registered on December 18th, with a capital of £1,000 in £1 shares, to take 
over the business of electrical, mechanical, and general enpineers, contractors, 
&c., carried on at Fish Dock Road, Grimsby, as Pollitt & Co. The sub- 
scribers (with one share each) are: T. P. Pollitt, Fish Dock Road, Grimsby, 
electrical contractor; Mrs. M. Pollitt, £05, Hainton Avenue, Grimsby. Private 
con-pany. The first directors (to number not less than two or more than five) 
are: T. P. Pollitt and Mrs. M. Pollitt. Registered by Alfred H. Atkins, 27-8, 
Fetter Lane, E.C. Registered Office: Fish Dock Road, Grimsby. 


Trade Attractor Co., Ltd. (145,581).—This company was 
registered on December Ih, with a capital of £500 in £1 shares., to adopt 
“ay agreemeng with Max Alexander and Herman Tas; to acquire and turn 
to acvount any invention relating to the production, treatment, storage, appli- 
cation, distribution, manufacture, and use of metallic substances, filaments, 
electricity, and of any apparatus therefor; to carry on the business of adver- 
tising agents and contractors, billposters, electrical engineers, &c. The sub- 
scribers (with one share each) are: Max Alexander, 61, New Oxford Street, 
W.C., merchant; Miss Violet Elliott-Lawson, 56, Cleveland Square, Hyde 
Park, W. Private company. The first directors (to number not less that two 
or more than three) are Max Alexander, Theodore C. Elliott-Lawson, and 
Miss Violet Elliott-Lawson. Qualification, one share. Remuneration (except 
maraging director), £50 each per annum. Registered by Simmons & Simmons, 
74, Cheapside, F.C. . 


Corona Lampworks (Northern), Ltd. (145,612).—This 
company was registered on December 22nd, with a capital of £10,000 in £1 
shares, to take over the business of electric lamp supply stores or depôt car- 
rie! on by The Corona Lampworks, Ltd., and by J. Brown, their agent, at 
156b, Briggate, Leeds, together with the agency rights, title, and interest in 
connection with the ‘Corona’ brand of annealed tungsten wire filament 
lamps. The subscribers (with one share cach) are: Miss F. Wilby, 33, 
Brudenell Road, Leeds; T. G. Wintle, Hazelmere, Hkley, soficitor, Private 
company. The first directors are to be appointed by the subscribers. Qualifi- 
gation, £100. Registered office: 156b, Briggate, Leeds. ` 


Sheli Bands, Ltd. (145,660).—This company was regis- 


tered on December 29th, with a capital of £6,000 in £l shares, to carry on 
the business of manufacturers of copper tubes, shell driving bands, and similar 
articles by electrolytic deposition, to deal in the development of metallurgy 
relating to the electrolytic deposition of metals, and to enter into an agree- 
ment with N. Bosanquet, R. S. Dormer, and H. Philipson. The subscribers 
(each with one share) are: J. G. England, 97, Strathyre Avenue, Norbury, 
S.W., cashier; N. E. Bowley, 73, Pearson Street, Kingsland, N., solicitor's 
clerk, Private company. The number of diccetors is not to be less than two 
or more than eight; the first are N. Bosanguet and G. Housten-Boswall- 
Preston, R. N. Dormer, and H. Philipson. Qualification, £l. Remuneration, 
£509 cach per annum (managing director, £15 each per week). Registered 
ofice: Electrical Power House, Southwick, Sussex. | 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Newtons, Ltd. (48,936).—Capital, £40,000 in £10 shares. 
Return dated October 3rd, 1916. 3,265 shares taken up; £18,650 paid; £14,000 
considered as paid. Mortgages and charges: £14,000. 


Engineering and Arc Lamps, Ltd.—A memorandum of 
satisfaction to the extent of £500 on December 9th, 1916, of debentures, dated 
May 26th, 1911, securing £6,000 has been filed. 


Briliant Arc Lamp & Engineering Co., Ltd.—Assign- 
ment of book debts by way of memorandum of deposit dated December 7th, 
4916, charged on moneys due or to become due in respect of munitions con- 
tract, to secure all moneys due or to become due from company: to London 
and South-Western Bank. 


New St. Helens & District Tramways Co., Ltd. (59,426). 
Capital, £150,000 in 20,000 pref. and 10,0000 ord. shares of £5 each, 
Return dated November l0th, 1916. 15,980 pref, and 9,000 ord. shares taken 
up; £125,410 paid, including £510 on 1,020 forfeited shares, Mortgages and 
charges: Nil. 


_ Chadburn’s (Ship) Telegraph Co., Ltd.—Capital, £120,000 
ia £l shares (60,000 pref. and 60,000 ord.). Return dated October 10th, 1916 
(filed November Ist), All shares taken up; £l per share called up on 50,000 
pref. and 50,000 ont.; £100,000 paid; £20,000 considered as paid on 10,000 
pref. and 10,000 ord. Mortgages and charges: Nil, 


Pacific & European Telegraph Co., Ltd. (36,683).—Capi- 
tal, £100,000 in £10 shares, Return dated November 23st, 1916. All shares 
aoe £4 per share called ap; £40,000 paid. Mortgages and charges: 
67 5), 


Monte Video Telephone Co., Ltd.—Capital, £160,000 in 
£i shares (87,000 pret. and 73,000 ord.). Return dated December 4th, 1916 
(tiled December 12th). 86,492 pref. and 72,680 ord. shares taken up; £159,172 
cor sidered as paid. Mortgages and charges: Nil, 


Magnesium Metal Co., Ltd.—Second mortgage deben- 
ture, dated December Toth, to secure £10000, charged on the company's 
undertaking and property, present and future, including unealled capital, 
subject to charge dated February 18th, 1916. Holders: Vickers, Lub, Vickers 
House, Broadway, Westminster. 


Rhondda Tramways Co., Ltd.—A memorandum of satis- 
faction to the extent of £4,100 on November 30th, IMG, of charges dated 
March 24th, 1911, November 1th, J912, and March lith, 1915, securing 
£250,000, has been filed. . 


CITY NOTES. 


. A Bombay newspaper just to hand 
Tata Hydro- contains a copy of the report of the 
Electric Power directors of this company. It states 

Supply Co., Ltd. that the concessions in respect of the 
development of the Andhra Valley have 
been transferred to the Andhra Valley Power Supply Co., 

Ltd., for a sum of rupees five laes. The company have 

applied to Government for the grant of a licence which will 

he transferred to the Andhra Valley Co. The company are 
also to receive annually a sum of rupees fifty thousands from 
the Andhra Valley Co.. or a sum equivalent to 15 per cent. 
upon the net profits (after making certam deductions), which- 
ever be the larger sum. The 7 per cent. dividend on prefer- 
ences shares commenced to run fron January Ist, 1916, and 

the directors recommend out of the balance of Rs. 5,18,866 

a dividend in respect of the half-vear ended June 30th last 

on the 7,72 “preference” shares allotted up to June 

30th, 1916, at the rate of 7 per cent. per annum after deduct- 
ing meome-tax, and also a dividend in respect of the same 
period on the 9,349 ‘ordinary " shares allotted up to June 
30th, 1916, at the rate of 5 per cent. per annuin. The total 

amount so ‘payable for dividends will come to Rs. 5,000,653, 

leaving a balance in hand amounting to Rs. 15,218 to be 

carried forward to next account. 

“ During the last season the Shirawta Dam reached a 
height sufficient for storage at 2097 level, or 13 ft. above the 
draw-off level. Towards the close of the rains an additional 
foot of storage was obtained by raising the escape. The work 
was recommenced on this dam on September 16th, and satis- 
factory progress has been made. 

“The tunnel between Walwhan and Shirawta is completed 
except for trimming up work; a quantity of excavation re- 


. mains in widening the approach cut, which will be put in 


hand when Shirawta Lake is emptied. The excavation for 
the tunnel head-works is nearly finished, but no masonry is 
vet commenced. The Walwhan Dam, Lonawla Dam, Duct, 
and Forebay are all practically completed, and the pipe-line 
is completed for one upper pipe-line and five small lower pipe 
lines. The whole of the works on contract No. 1, comprising 
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all the above items except Shirawta Dam and tunnel head- 
Works, are practically complete, ouly finishing-up work re- 
maining to be done. The construction of the four units of 
the first installation of the power house with all accessories 
was completed during the year, and all of such plant put 
into regular revenue-carning service. The ditheulty at first 
experienced with the generators has been overcome, and 
operation generally mav now be considered as satistactory. 
The fifth unit, with its equipment, will soon be ready for 
beneficial operation. The work of improving the insulation 
of the transmission lines has been continued throughout the 
vear, and will shortly be completed. All apparatus has been 
m jevuilar service at the receiving station and given uniform 
sctistaetion. Two more synchronous condensers for inprov- 
Ing the power faetor in the system are on order. The under- 
ound cables have been in full and regular service, and no 
trouble has been experienced with them. 

“ Thirty-four mills are now receiving a supply of electrical 
energy, and we believe we are justified in saving that the 
kervice is a generally satisfactory one. All mills, with whom 
we had contracted for the supply of power fran the first 
Installation, are receiving their energy from our system, with 
the exeeption of about 8,000 Hup., which the consumers have 
so far been unalle to avail themselves of on account ot the 
dificulty in obtaining their own machinery. This power is 
now gradually being taken up. There is now a total of 
4.510 B.H.P, of motors in service, returning a monthly revenue 
of approximately Rs. 2.22,000.” 


Mr. Horse Payne, the chairman, was 
unable to be present at the recent annual 
meeting, but his speech was read by 
Mr. H. G. Brown. He said that it was 
Hupossible to issue the accounts earlier 
us the secretary was the sole male employé of the company 
lert in London. The total gross income for the year was 
only £255,000, as compared with £370,000 in the preceding 
year and £560,000 in the year before that—a decrease in two 
years of considerably more than 50 per cent. This was due 
to a reduction of 30 per cent. in the population of their dis- 
tricts due to the war, and to the continuance of the unfair 
ceupetition of the jitney cars. It was reasonable to look for 
an Increase in profits on the return of the troops—almost as 
rapid as the decrease had been. He did not mean to say that 
they would get back all at once to the dividend formerly 
received on the deferred ordinary stock, but he thought they 
would again receive a moderate return on the money invested 
in that stock within a vear or two of the end of the war. 
The company had deserved well of the people of British 
Columbia, but in the matter of the jitney car competition 
they had not received it. They had not vet been able to 
convince the authorities and the publice of the folly of nain- 
taining by preferential treatment, to the detnment of a preat 
enterprise, @ service Which was merely a convenience to a 
certain section of the public, and conld do nothing to ad- 
Vance permanently the general welfare, by the expenditure 
of capital, the emplovinent of labour, or the encouragement 
of industries. They were now called upon to face a large 
Increase in the cost of labour. There had been for some tiine 
past a great deal of trouble in connection with labour through- 
out the American continent, and British Columbia had not 
escaped: The shortage of men and the increase in prices of 
conmodities created a difficult situation, These conditions 
seriously affected the company's emploves, and although the 
agreeinent with them still had a few months to run, it was 


British Columbia 
Electric Railway 
Co., Ltd. 


recently decided to grant an immediate increase of wages. - 


This involved an increase of considerably more than $100,000 
per annum in working expenses, and it was to remain in 
force until June, 1918. Ar improvement in net earnings com- 
mnenced in February, and had continued down to the date of 
the last return received (Oetober). There were grounds to 
hope that that increase in earnings might continue on a 
sutticiently large scale to enable them this vear to meet the 
dividend on the 5 per cent. cumulative preference stock with- 
out having recourse to the reserve fund, and with perhaps a 
siuall surplus. In estimating the prospects of the company, 
one had largely to be ginded bv the general outlook in 
British Columbia. From its geographical position, British 
Columbia had experienced a more severe set-back from the 
war and less benefit from war trade than any other province 
of Canada, the mining industry alone having derived sub- 
stantial benefit, while such important industries as the ship- 
ping trade and the lumber trade had been practically para- 
Ivsed. There could be no doubt, however, that during the 
last six months these trades and cormmimnercial and industrial 
conditions generally had been steadily improving. Much 
attention was being given to the development of the mining 
industry, and the imines had experienced a great demand for 
their products for munition purposes. The Provincial Gov- 
ernment were assisting the development of the shipbuilding 
industry, and there seemed no reason whv Vancouver and 
Victoria should not successfully rival Seattle and San Fran- 
cisco in sbipbuilding. There was an increasing export trade 
with Russia and the East, particularly in munitions, railway 
materials, &e., and it was believed that after the war the 


exchange of commodities with Russia across the Pacific would- 


be permanently established. He thought that undoubtedly 
the worst times were experienced towards the end of last 
vear, and that from now on they would see continued iin- 


provement. 


Mr. G. A. Torrene, MOP., presiding at 
the recent annual dueeting wod it Was the 
rons of fate haton a vear whem. oana 
to shipping chtheulties the prre ot tuel wae 
disastrous, they shomld experience ewh a 
drought as hal peyer been kmewn on tte 
history of the COP PUA. fro the 2) veces ter which thes basi 
the oftheral records the rantail tor the {sa month COTES PpODs t 
nz to the second halt of the boancial vear bad never bern 
aprsthmg fike as low asat was this vear du onbmnary cireuna- 
stances they used ther preserve stenami station onb asa stand- 
byin case of emiergencies. This year they had had to generate 
a larye proportion of the electrical energy supphed to the 
tramways and to ther customers, both pobhe and private 
by mueans of steam, The efect upon the accounts veukl bac 
appreciated) When he told therin that, an the sax goats to 
September sath last, the operation of their steam station cost 
practically £25.000) against £510 in the corresponding six 
months of the previous year. Of this £2000, no less than 
SA 400 Was the cost of fuel alone. Notwath-tanding: the bad 
times in Soyth Amertea, the gross receipts af the combined 
businesses Were not oniy dacimtemed but qereased, They 
amounted to £2 400, and constituted a record, comparing 
with £157,590 an Jolo, and £16042 an J994, up till that date 
thei oduwhest beure. The tragedy came on the expenses, 
Which were 10539, aparst £74270 in 1O15, an inereane 
of £76269, The net receipts were £P, compared with 
£00 5200 a decline of 420.500, Taking the Light & Power Co 
bv itself, the gross receipts were £00577, agaist £55 in 
1915, an inerease of £2,027. The expenses were £55 603, in 
comparison with £50,900 in 1915, an increase of £24,727. The 
net receipts Were £531.914. asanst £57644, or a decline ef 
£02. 700, The number of customers for hght and power on the 
books at the end of September last showed an increase of Tos 
per cent. over the number at September Serb, A5. The 
mumber of lamps connected was preater by nearly 6 per 
cent. The number of units of current sold was ahnost giden- 
tical with the number sold in the previous vear, but the on- 
come per unit was nearly 2} per cent. greater. On the other 
hand. on account of the steain operation, the cost per unit 
sold was nearly SL percent. inore. Practically no change bad 
taken place in regard to their relations with the competing 
company, but they expected to see the chairman of that 
company here in London at an early date. The records of 
the Tramways Co. during the vear did not show anv great 
prosress; nevertheless, it had not gone baek. The gross re- 
cCeipts Were £71,853, against £O00f0 in 1915 (an increase of 
£2843). The expenses increased, being 444,006, compared 
with £43,560, but the ratio of expenses to gross receipts was 
slightly less at @247 per cent., against 62.68 pef cent. in the 
year to September 30th, 1915. The net receipts were £27,977, 
against £25.60 (an increase of £1207). The revenue brouzht 
Into the accounts of the holding company was £62353, com- 
pared with £75.40] last vear. But for the additional abnormal 
operating expense of the lighting and power business there 
should have been a profit of about £25,000, or £5,000 more 
than sutheed to pay the dividend on the preference shares for 
the vear in full. As ait was, there was a small loss of £24), 
after meeting all) fixed charges, including debenture stock 
Interest and sinking fund and interest on the promissory 
notes. In the circumstances they had no alternative but to 
defer the pavment of the preference dividend. The outlook 
With regard to the fuel situation was stil too serious to enable 
them with any prudence to distribute the accumulations at 
the credit of profit and loss. It was a matter of some con- 
gratulation that thev were able to pav. out of the year’s 
earnings, the interest charges on practically a million pounds 
of loan capital. 


Cordoba 
Light, Power 
and Traction 

Co., Ltd. 


The Nuremberg Co The accounts of 
The Siemens. the Elektrizitats A.G. vonn. Schuckert 
Schuckert and Co., of Nuremberg, for the year ended 
Group. on July thE, lole, mdieate {POSS profits of 
£516,000 and balance forward of 476.000, 
as compared with £136.000 and £66,000 respectively in 1914-15. 
The general expenses, interest charges, taxes, and customary 
depreciation absorb £154,000, as against £152.000, and the 
coupon tax reserve fund £5,000, as in the previous year, 
leaving net profits amounting to £405,000, as contrasted with 
A215 000, Jt is proposed to transfer £26,000 to the provident 
fund, to apportion £17,000, as against £11000, as the profit 
share of the directors, managers, and ottcials, and to pav a 
dividend of 8 per cent. on the share capital of £5.500,000, this 
contrasting with 6} per cent. in Tt bs, 6} per cent. an 
1943-14, and 8 per cent. ìn 1912-13. 


The Rhenish Schuckert Co.—The report of the Themische 
Schuckert Ges. fur Elektrische Industrie, of Mannheim, which 
deals with the year ended on July sist, 1916, states that the 
unfavourable conditions broucht abont by the war continned 
during the vear. Constructional activity remained restricted, 
but a greater amount of installation work was earned outon 
ecnnection with the company’s electricity. supply under- 
takings. The sale of energy increased owing to the growth 
in the number of connectigns, although the private consutip- 
tion, especially in the country. left something to be desired, 
No changes took place in the number of the company’s own 
supply works, which experienced further satisfactory develop- 
ment, notwithstanding the diftenlt conditions: the extensions 
of these works were kept within moderate hwuite. and com- 
prised chiefly the connection of new cansumers. The accounta 
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show net profits amounting to £45,500, as-compared with 
£45,100 in 1914-15, and the dividend is at the rate of 5 per 
cent. on the ordinary share capital of £550,000, this compar- 
Ing: with the some rate- in TONS and H-H, and X per 
eent:-In I942-13.. -` i Ngee i, S E YS Os eee ale 

Stemena & Halske—The directors of Siemens & Halske, 
A.G., of Berlin, state that the total production in 1915-16 was 
not less than that whieh prevailed im the previous vear, 
although displacements took place in various departinents m 
consequence of activity: for the requirements of the Army 
and Navy, whilst the financial results also were approxi- 
mately the same as in 1914-15. The net profits are stated to 
amount to £625,000, as compared with £626,000, and after 
the allocation of £75,000 to the *' Siemensstadt ” war welfare 
foundation, as against £150,000 in 1914-15, it is proposed: to 
pay a dividend of 12 per cent., being the same rate as in 
1914-15, and comparing with 10 per cent. in 1913-14, and 12 
per cent. in 1912-13, on an ordinary share capital of £3.150,000, 
Including the provision made by the Siemens-Schuckert 
Works, the capital of this foundation has now reached a total 
of £500,000. The payment of the dividend absorbs £378.000 ; 
the sum of £100,000 has heen placed to the special reserve 
fund, as in 194-15, and £45,000) has been appropriated for 
bonuses to the staff. The Siemens family lras created, with 
a capital of £50,000, a foundation for the promotion of dwell- 
Ings for officials and workinen in connection with the cen- 
tenary of the birth of Werner von Siemens. The directors of 
Siemens & Halske have decided, in conjunction with those of 
the Siemens-Schu¢kert Works, that each company shall make 
a contribution of £50,000 towards this foundation, which con- 
sequently begins with a capital of £150,000. 

Srenens-Schuckert —The financial statement-of the Siemens- 
Schuekert Werke G.m.b.H., of Berlin, remarks that it was 
not possible fully to satisfy the demand for electrical manu- 
factures, as the production and improvement of substitutes 
for -electtical conductors and their insulation, in which the 
company participated largely, occupied a considerable time. 
It was necessary to acconnnodate the methods of manufae- 
ture to the new material, and to test the latter in workings 
The exports to transmarine countries ceased entirely owing 
to the English blockade. The company’s workshops were 
naturally occupied to a large extent on the manufacture of 
articles of war for the Army and Navy. The inereased 
demand of all industries, particularly the chemical industry 
and the heavy industry (iron and steel and engineering) 
caused the most strenuous activity to prevail in the depart- 
ment for electric motive power. Concerning the company's 
finances, the statement observes that the liquid funds have 
considerably: increased, and that these will, of course, be 
largely required in the change over of the departments to the 
production of peace manufactures. As gross profits, the 
accounts show the? sume of £1,275.000 for 1915-16, as con- 
trasted with £1,399.000 in the previous vear. After defraving 
general expenses, interest on loans, and depreciation of build- 
mgs, the net profits are returned at £765,000, as against 
£558,000 an 1914-15. Tt is intended to divide 10 per cent. 
between the two proprietary companies, as compared with 
19) per cent. m 1914-15, 7} per cent. in 1913-14, and 10 per 
cent. in 1992-18. The smn of £125,000 has been transferred 
to. the reserve fund, as in the preceeding vear; £75,000 has 
heen allocated as bonuses to staff and workmen, as in 1914-15: 
£25,000 has been placed to the contingency fund, and £75,000 
has been allotted to the Siemensstadt war welfare founda- 
tien, as coinpared with £200,000 in 1914-15. 


- - 


em- es meg a ee o 


 Marconi’s Wireless Telegraph Co., Ltd.—Vhe directors 
‘reporé with regtet that they have not vet been able to obtain 
fran Government -Departments a basis of settlement m 
Tespeet Of either remuneration or compensation Tor services 
rendered, for the use of their stations since the eommence- 
ment of the war, nor in respect of other matters in whieh the 
Government ais indebted to the company. In these ciren 
stercer the declaration of a bonus, to which reference was 
made at the general meeting, inust still remain in abeyance. 
Hewever, without taking into account the considerable smns 
Which are estimated to be due to the company in respeet of 
the matters referred to above, the business which has been 
actually completed for the current vear has been satisfactory, 
and -the directors, without departing froni the poliev, which 
was approved at the last general meeting, of husbanding their 


“resources; feel Justified in declaring the 7 per cent, preferential 


dividend upon the comiulative participating preference shares, 
an-an: intern dividend of 5 per cent. on the ordinary shares, 


beth -less. income-tax. 


` Holme (Huddersfield) Electricity Co—The annual meet- 
ang. was held. recently. „ft was: reported that the scheme of 
nOD a local strean for poiver® generation was proving a 
Buccess, and was being watched with interest by neighbour- 
ing atithorities, The balauce ‘Sheet showed a profit for the 
first year's work of £32, after allowing £76 (10 per cent.) for 
“depreciation. A dividend of 3 per cent. was declared, and 
£25 carried forward. The chairman expressed indebtedness 
to shareholders and voluntary workers, and said the company 
“would probably be out of debt in eight years. 


Marconi Iaternatioual Marine Communication Co., Ltd. 
The directors announce an interim dividend of 5 per cent., 
equal: to Is. per share, less income-tax, on account of the 
carrent year. cee ee oo 


Humphrey Pump Co., Ltd.—The report for the year 
ended September 80th last states (says the Financial Tomes) 
that the conditions prodnced by the war have continued to 
senously prejudice the business of the company. Substantial 


progress hag been made m the development of the new type 


of small pumps, and the directors are pleased to state that a 
nomber of orders has been secured, ineluding contracts 
Work is proceeding as rapidly as circumstances will permit, 
and, in order to facilitate as much as possible the output. of 
pulops, machine tools are being put down at the company's 
test station at Dudley Port. Phere is% deficiency on the year 
ol £4,728, making the total debit balance 426,375. 


Stock Exchange Notice.—The undermentioned are to be 
quoted in the Official List :— 

Consolidated Gas, Electric Light & Power Co. of Baltimore. 
—S$619,000 additional comlnon stock, 


Lima Light, Power & Tramways Co.—A\ dividend of 1 
per cent is announced. 


‘ 
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STOCKS AND SHARES. 


TUESDAY EVENING. 

CoMING back to work after the New Year's Day holiday, the 
Stock Exchange markets started to prepare decks for an 
Immediate issue of the long-expected War Loan. The with- 
drawal of the 6 per cent. Exchequer Bonds and War Expen- 
diture Certificates was the obvious forerunner of the new 
loan. A hum of anticipation pervaded the Consol market. 
Brokers set their staffs addressing foolscap envelopes by the 
thousand. Speculators bought 4} per cent. War Loan in 
blocks. we 2, a 

It is hoped that the disturbance in other investment mar- 
kets created by the 4} per cent. War Loan in June/July, 
1915, may be avoided this time. Debenture stocks, parti- 
cularly in the industrial sections, lost anything froin 4 to 10 
points. Preference stocks and shares gave way in propor- 
tion. The shrinkage came gradually. Much of it was im- 
perceptible until a holder happened to want to realise his 
stock, when he found that the usual purchasers were pre- 
pared to deal only on the basis of the new standard set up 
by the 4} per cent. loan. Rumour will probably be set at 
rest before these notes come out as to the priee at which the 
new loan will be offered to the public; and if the advance 
guesses are anything to go by, the investor will be generously 
treated. That this will react upon existing securities is no 
doubt inevitable; but perhaps it is a little early vet to 
attempt any forecast as to what the actual influence of the 


doan will be. 


usiness has been extremely active in the Consol market, 
upon Which attention has naturally focused at the moment. 
Howe Railway stocks are generally better. There is a little 
buying gomg on, and, rather curiously, it is the low-priced 
stocks of the speenlative nature whien are being sought more 
particularly. Districts dipped to 153, but rallied to 163. 
Underground Electric ordinary shares improved to 2 3/16; 
the company's 6 per cent. Income debentures are } up at 3. 

The issue of the 44 per cent. War Loan had the immediate 


effect of causing markets round the Stock Exchange to be 


reduced as a Whole to something approaching stagnation dur- 
ing the time through which the lists were open; and if the 
neweomer is offered on the extremely favourable terms 
rumoured in the City to-night, no one would feel surprised 
if a somewhat similar state of affairs were to prevail for a 


month or six weeks. : 


Flectne Lighting shares are quiet. South Londons rose 3} 
to 24, but County of London preference shares at 9% have 
lost the small fraction which they secured last week. 
Curiosity is agog as to how the dividends will come out. 
The West End companies, it may be remembered, fared less 
successfully in the corresponding period than did those work- 
ing in the City: and prophets are disposed to think that the 
electric hghting market may see a repetition of this tendency 
in respect of the half-year which has just ended. . 

Amongst telegraphs and telephones, there is a demand for 
the two stocks of the Anglo-American Telegraph Co., and. the 
prices of both are better. The Western Telegraph Co. is 
making an offer of 25s. per share for the shares of thè West 
Coast of America Co., and this ìs the middle price of the 
quotations furnished by the market. West Coast of Ameriéa 


shares were formerly of the nominal value of £10, but were 


written down to £2 10s., so that the present offer 
cent. of their par price. l i 7 | 

‘The last tune that the company pain) any dividend was in 
May, 1913, when Is. (per share was distributed in respect 
of 1912; as there seems to be little prospect of further distri- 
bution for some Vears to come, the assumption is that share- 
holders will accept the offer which is being made to them by 


is 5O per 


the Western Telegraph Co. The latter guarantees the 
£150,000 4 per cent. debentures of the West Coast of 


America Telegraph Co., and is about to pay off this obliga- 
tion. The West Coast concern bas an issued capital of 30,008 
shares, out of an authorised 53,008; andywe understand that 
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a large proportion of these is already held by the Western 
7 elenraph. Co MARKET QUOTATIONS. 


Marconi ss are unaffected by the declaration of an in- 
terim dividend of 5 per cent. for 1916, the same rate as that 
paid for the previous twelvemonth. The company has not 
yet settled with the Government as to the payment which is 
to be made for the use of the Marconi stations since the ont- 
break of war, and the directors, therefore, will not declare 
any bonus. The price of Canadian Marconis keeps about 
93. 6d., and that for Americans is 16s. 6d. 

Brazilian Tractions have further spurted to 52, making a 
rise of 5} points since the middle of December. Other 
Prazilian things are also in favour. There is a disposition, 
too, for speculative buyers to pick up Mexican stocks, though 
so far this has not extended to the issues of the utility com- 
panies. British Columbia Electric deferred regained 2 points 
after its severe fall, the market in the stocks being better as 
a whole, although the effects of the shock adininistered by 
the recent report have not vet worn off. Other foreign train- 
Way issues are generally steady. 

The principal feature in the list of manufacturing com- 
panies, so far as prices are concerned, is a drop of Is. 6d. in 
British Aluminium ordinary. Shares have been offered with 
a certain amount of freedom by country holders. Castner- 
Kellners eased off to 34. Many ex-dividend markings occurred 
this week, some of thein extending to stocks and shares con- 
cerned in the electrical industries; apart from these, how- 
ever, the movements are mostly insignificant. The price of 
rubber improved to 3s. per lb., and the first business day 
of the new year produced a fair crop of buying orders, the 
bulk of which also came from the provinces. The copper 


group generally remains heavy, and the same remark applies: 


to that for iron, coal, and steel shares. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Hows Exzornzicirry COMPANIRS, 


Dividend Price 
aa, Jan.2, Riseor fall Yield 
1914. 1916, 1917. this week, p.o. 
Brompton Orå eo ee 10 10 — a1 11 0 
Charing Cross 6 6 s - 7832 
do. do. 4 Prei. 4) 4 87a - @11 0 
Chelsea ee e ee 6 4 8 = 6 18 4 
City of London 9 8 if - 708 
do. do. 6 per cent. Pref, 6 6 10 — 600 
County of London is 7 7 30) — 6 18 8 
do. per cent. Pref, 6 0 +b 61 6 
Kensington inary ras æ. 9 q — 6 46 
London Electric . 4 8 1 - 610 6 
do. do. 6 per cent. Pref. 0 6 — 615 4 
Metropoli ee oe | 8 3 yn, 6 18 4 
do. per cent. Pref. “a Bax4 _ 940 
Bt. James’ and Mall -- 10 6 6 — 618 4 
to E E 
Bou e ee = 
ee eo 9 q si Á 6 4 6 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. .. oe 6 6 96 + 6 6 0 
do. Def, ee ee 80/- 28/8 28 + } 1 8 0 
Chile Telephone ee ee ee 8 6 — 6 29 8 
Cuba Sub. Ord. ee ee ee 6 6 — | 8 6 
Eastern Extension s és 1 8 14 — gls 4 
Eastern ae. Ord. os q 8 140 — %14 0 
do. " Pref, e ee 6 6 10 —_— 6 18 6 
Great Northern Tel. oo ee T T rot —_ ; ii i 
Indo-European ee oe ee _ 
Marconi ee os .. 10 10 3 — 89 56 
New York Tel. 4 æ. 4 & 10 — 490 
Orienta! Telephone Ord. .. 10 10 ei — 466 
United R. Plate Tel. .. æ. 8 6 _ %6 19 8 
West India and Pan, .. ae 1 6d. 1 — 940 
Home Rarna, 
Central London, Ord. Assented 4 4 65} — 63 39 
Metropolitan oe ce 1 i 96 — 400 
do. Distric oe eo ail Nil 4 — ? Ni 
Unde d Electric Ordinary f + ya 
oO, do, . A d ee Nil Nf wae Nil 
do. do. Income 6 6 98 — $ 9 0 
Forzien Taams, &0, 
Adelaide 6 per cent. Baa 6 6 444 _ 6 1 6 
Anglo-Arg. Frame, First sf 8 == 98 4 
ana ana Pret ee 2? = — 
a ee 6 6 624 —_ 8 0 0 
Brazil Tractions . <8 4 4 5% +8 9 18 10 
Bombay Electric Pref. 6 6 1 _ 617 8 
British Columbia Elec. Riy. Pice. 6 6 62 — 8 0 0 
do. do. ferred — Nil 4% — Nil 
do. — do, Deferred — Nil 879 _ Nil 
Mexico Trams 6 per cent. Bonds — N — Nil 
o 6 per cent. Bonds — Nil — Nil 
Merican Light Common `.. Nil Nil 7 —6 Nil 
do. f. oe e Nil : Nil — 3 Nil 
do. ist Bonds ~- . Nil Nil n -6 _ 
Mawnoracrunine OomPanins. 
Babcock & Wilcox ss ee M 15 Fs | ~ 6 6 9 
British Aluminium Ord. os 3 —1/8 613 8 
British Insulated Ord. . Ww 1 ni -= _ 2 610 
British Westinghouse Pref, .. yt 7 _ 6 6 4 
Callenders .. e ee ee ee 15 20 18 — 7 18 10 
do. 6 Pret. ee ee 6 6 _ 6 17 8 
Oastner-Keliner .. is .. 0 N +h 657 
Edison & Swan, £3 paid > .. Nil — — Nil 
do. do. ypaid .. Nil — | one Nil 
do. do. 4 percent. Deb, 6 6 6léxd — 63 8 
Electric Construction .. i 6 h 1 - 712 
Gen. Bleo. Pret. ee ee ee 6 6 Ov«d — 6 3 1 
ie Ord. oe ee 10 10 18g — q7 6 6 
ee ee ee rv 25 n — 2 ia s 
wate gt Pret. ee ee ee 10 w TE pra 7 17 0 
Telegraph Con. .. w ® = 6 6 0 


* Dividends paid free of eas 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary acconling to quantities and other circumstances. 


Wednesday, January 3rd. 


Latest o's 
CHEMICALS, &c. So pas |Fornighsts 
@ Acid, Oxalic. ee oe ee per Ib, 1/6 ld, dec. 
a Ammoniac Sal per ton £75 ee 
@ Ammonia, Murtate (large crystal) oe £64 .. 
a Bisulphide of Carbon... i £23 oe 
@ Borax . ee os ae oe £4 .. 
ea Copper Sul hate oan ° ee (Y) £66 £3 ine. 
a Potash, Chlorate .. os e- per Ib. 2/6 ye 
e Perchlorate ee ee (X) ay 
e Shellac e .. per cwt. 142/- 
a Sulphate of Magnesia IN .. per ton £16 
a Sulphur, Sublimed Flowers .. ïs £19 
e ’ Lump ee ee oe (1) á 16 
a Soda, Chlorate .. sá .. per ib. 17- 
@ ” ge bcos oe ee oe per ton 120/ . 
a Sodium Bichromate, casks ee per lb. 
METALS, &c. 

c Brass (rolled metal fT to lf basis) per Ib. oe ee 
. rT) Tubes (solid drawn) ee rT) ee .. 

ee ire, ee (a) .. 
. Copper Tubes (solid *arawn) oe ” 1/84 to 1/9 lid. ‘deo. 
g „ Bars (best selected) .. per ton £175 £10 dec. 
g ry) Sheet ee ry) £195 210 de » 
g os Rod . ee ry) 21% £10 dec. 
d w (Electrolytic) Bars se a ee ath 
d oe 09 ee o ° 
d ” v9 oe ” oo 
d ws i H.C. Wire per ib. so é 
f Ebonite Rod oe ee eo oe or 3/- .. 
f Sheet oe ee oo ; T 2/8 ee 
R German Bilver Wire ee ee O 3/8 è 
A Gutta- percha, fine. ee oe rT) 6/10 ee 
A India-rubber, Para fine .. we f 8/3 hd. dec 
é Iran Pig (Cleveland warrants) .. per ton Nom. se 
l „ Wire, er No. 8, P.O. = a £36 
d nglish Pig .. ee rT) £31 6 
e Mercury per bot. £18 16 | 
e Mica (in original oases) small .. . per Ib, 64. to 8- 
e n ” » medium ” 8/6 to 6/- 
@ y ” ” large eo 9 1/6 to 14/- & up. | 
d Siliclam Bronse Wire .. .. per lb. iil 
r Steel, in bars .. .. per ton Ja! ae 
g Tin, Bl ( lish) oe ° .. .. 


a » Wire, Nos. 1 t016 .; o per Ib, 2/11 


Quotations supplied by— 


James & Sarr, am 
f Edward Till & 
i Bolling & Lowe. 
l Richard Johnson & Nephew, Lad. 
a P. Ormiston & Sons 
r W. F. Dennis & Coa, 


F. Wiggins & Sons 
India-Rubber, Gutte-Percha and 
Telegraph Works Oo., Ltd. 


“ America’s Electrical Week.” — From information 
supplied to us by the Society for Electrical Development, it appears 
that the results of the “ Electrical Week ` surpassed those of the 
“ Electrical Prosperity Week `“ of last year. The flood-lighting of 
the statue of Liberty opened the week with spectacular effect, and 
gained universal publicity, but, as a rule, the celebration was more 
of an educational character than in 1915. Some of the methods 
adopted for exciting public intereat were very striking, and expense 
appears to have been a minor consideration. At Portland, O., a 
wreat Christmas tree, 100 ft. high. “ blossomed into a jewelled fire 
of incandescence” on the opening night of the week, while 
electrical genii ran up and down the streets turning on festoons of 
lights which illuminated the city's shopping sections. Search lights 
played in varied colours on steam curtains sent up from the North- 
Western Building. At Chicago, Ill., many of the city's noted elec- 
trical engineers and merchants addreased crowds in the High 
Schools: the lectures were illustrated, and treated of various topics 
of electrical interest. 

Coloured slides appeared all the week in 750 Chicago motion 
picture theatres. One thousand delivery wagons carried muslin 
signs. Every department store and dealer displayed the “ Aladdin” 


. poster, and 4,500 cars on the surface lines carried the design. The 


Commonwealth Edison Co. distributed $1.00U in prizes for essays to 
Chicago High School students on “The Comforts and Conveniences 
of Electricity in the Home.’ Contractors were awarded cash 
prizes for the highest total of contracts for wiring old and new 
residences under a co-operative plan. 

At 46 towns electrical exhibitions were held, and hundreds of 
thousands of booklets and other advertising matter were distributed 
by post. At Pueblo, Colo., the Arkansas Valley Railway, Light and 
Power Co. held an electrical show; novel indoor and outdoor 
features advertised the show, one of the street features being 3 
talking lamp-post ` connected with a phonograph in the com- 
pany's office, by means of which selections from grand opera 
political speeches, and lectures on electricity were heard by crowds 
in the street. Certainly it was some week. A special article in 
Leslie's Illustrated Weekly, which claims to be read in 420,0W 
homes, admirably set forth the advantages of electricity in house- 
keeping, with the aid of eloquent illustrations, and the Pres 
generally supported the campaign with enthusiasm. os 


1 
1 
| 
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SMALL ELECTRIC MOTORS. 


By “ BOOSTER.” 


THE use of small electric motors might, in the opinion of 
the writer, be much more general if greater endeavours 


were made to demonstrate to householders, shopkeepers, 
and others the advantages they offer in connection with the 
operation of small machines. There are, for instance, 
numerous hairdressers who still adhere to a manually- 
operated wheel for working their machine brushes, whilst 
it is not uncommon to find gas engines and other primitive 
forms of motive power employed for grinding coffee in 
large grocers’ shops. The uses to which small electric 
motors may be put in the home and in various businesses 
are innumerable, and these motors provide a highly 
desirable, convenient, and economical method of performing 
many operations ordinarily done by hand. For driving 
sewing machines, washing machines and wringers, coffee 
grinders, meat choppers, vacuum cleaners, and other house- 
hold appliances, there is still an immense field for the 
electric motor. 
of the industry is more vigorous propaganda on the 
part of central station authorities. Motor manufacturers 


particularly American manufacturers, have developed a 


large variety of sizes and types of small motors to meet the 
requirements of various devices and machines, and the 
varying frequencies and voltages met with on ordinary 
commercial circuits. Thoroughly reliable motors can 
be obtained for all outputs and all ordinary voltages 
down to about „s A.P., and, so far as the writer can see, 
there is no very logical reason while these small motors 
should not be employed more extensively in business 
establishments and in the home. 

In the middle-class and wealthy residential areas every 
endeavour ought to be made to encourage the use of electric 
motive power; for although fractional horse-power motors 
consume little current, they will, if connected to electric 
lighting mains in large numbers, materially increase the, 
day loads. l 

The difficulties involved in applying small motors to 
household appliances are nct, as a rule, very formidable, 
although certain points must be observed. In some cases, 
for instance, the absence of noise is of vital importance, and 
if proper precautions are not taken in this direction small 
motor applications are apt to fail lamentably. The writer 
experienced, some time back, considerable trouble with a 
small motor, owing to excessive noise which emanated from 
the gearing between the motor and the driven machine, and 
it would appear that if quiet running is essential, as, for 
instance, when motors are used for driving talking machines 
and musical instruments, gearing in the form of ordinary 
spur wheels should be avoided. Asan alternative to such 
gearing a ‘belt, chain, or friction drive may be used ; but, of 
course, where speed reduction is unnecessary, the motor may 
he directly coupled to the driven machine, preferably 
through a flexible coupling. Worm gear may also often be 
used with advantage, especially where the required speed 
reduction is large. The advantage of the friction drive, 
which has been applied with success to moving picture 
machines, is that: it allows of speed variation without 
altering the speed of the motor, whilst the advantages 
of a chain drive over a belt are that the drive in the 


latter case is positive, and large speed reductions can be | 


obtained with a comparatively short distance between the 
driving sprockets. Hence the method of driving is 
determined, not only by the question of noise, but also by 
the amount of space available, the general character of the 
machine to be driven and the ratio of the reduction desired. 
As many small motor-driven machines are connected to the 
circuit only for short intervals, and are idle the greater part 
of the time, it may be possible to use a very small inter- 
mittently rated motor, but it is far better, if immunity from 
breakdown is desired, to employ a motor that will work the 
machine continuously at full load, for it is to be remembered 
that in private honses and business establishments motors 
will, as a rule, be left to the mercy of people who are not 
electricians in any sense of the word, and machines are apt 
to be left running for indefinite periods. 


What is wanted to accelerate this branch | 


On direct-current circuits a simple shunt motor will in 
many cases serve quite well, although, of course, when the 
required starting torque is excessive, use may have to be 
made of acompound motor. Co-operation between the makers 
of household appliances and manufacturing electrical 
firms would, it seems, be beneficial, The makers 
of coffee-grinders and roasters, meat-choppers, washing 
and wringing machines, and other machines and appli- 
ances of a kindred nature might be approached with 
advantage, with a view to getting them to adapt their 
machines to the electric drive, for it is owing in no small 
measure to the co-operation of machine tool makers and 
electrical [manufacturers that electric driving has, of late 
vears, made such excellent progress in engineering work- 
shops. If household appliances were turned out complete 
with electric motors in the same way as machine tools and 
certain other contrivances, the effect would, in all probability, 
be beneficial to central station engineers and everyone con- 
cerned. In America a great deal more has been done in 
this direction than has been done here. Motors are com- 
bined with all kinds of household machines and appliances, 
with the result that all that has to be done when they are 
delivered, is to connect them up to the supply circuit. A 
machine that is designed to be worked by electricity is, as a 
rule, infinitely better than one that is fitted with a motor 
as an after thought. Such machines are usually very 
compact, for the motor is placed in the best possible posi- 
tion, and owing to the accumulated experience of the firms 
that supply the motors, trouble is unlikely to arise. Just 
as an engineer who is in the habit of electrifying factories 
can determine with little trouble what type and size of 
motor is required to drive a given machine, so can those 
who are accustomed to houschold appliances easily pick out 


‘a motor that will, under given conditions, perform the work 


in the best possible manner. 

As regards the special features that smal] motors should 
possess, lightness is not infrequently a matter not to be 
ignored, for many small motor-driven machines are of a 
portable or semi-portable character. Maximum output 
with minimum space is another desirable feature. 

On single-phase alternating-current circuits two distinct 
types of motors may be used—the so-called split-phase 
induction motor and the series-commutator motor with 
laminated poles. On an alternating-current circuit an 
ordinary shunt motor will not, of course, work. The series 
motor develops a good starting torque,.and is used very 
largely for working small electric tools, fans, and vacnum 
cleaners. The early split-phase induction motors developed 
a very poor starting torque, and not infrequently a clutch 
was fitted which allowed the rotor to run idle until a pre- 
determined speed had been reached. In this direction, 
however, considerable improvements have of late years been 
made, and motors are now built by American manufacturers 
that are said to exert at starting a torque equal to 
the full load torque. Motors with clutches are, however, 
still occasionally used. The advantage is, of course, that 
the machine develops a maximum starting torque with a 
minimum starting current. Motors of the induction type 
are very sensitive to variations in the supply pressure, since 
the torque varies approximately as the square of the applied 
pressure. It is, therefore, advisable when purchasing small 
induction motors to ‘he connected to ordinary lighting 
circuits to select a machine that will develop the maximum 
torque likely to be required with a reduction in the voltage 
of 10 or 15 per cent. 

Perhaps the most useful service to which small electric 
motors can be put is that of driving small tools—such as 
drills, grinders, polishing buffs, and so forth ; and for this 
class of service a series motor is, as already indicated,~ 
usually employed. Although the electric tool industry has 
made remarkable headway within recent years, these tools 
have not as yet by any means entirely displaced small tools, 
such as drills, &c., worked with compressed air. Of course, 
in the early days, small electric tools were rather trouble- 


“some, especially those made abroad, and the bad reputation 


they gained is not to he wondered at. For a long time 
past, however, excellent portable electric tools have been 
made in this country, and they are now used in many 
engineering factories and shipyards. There are, however, 
many works in which compressed air remains in vogue, and 
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the electrical tool industry has undoubtedly still to be 
developed. With modern portable electric tools most 
electrical engineers are now quite familiar, and it is 
unnecessary to describe them. It will suttice to say that 
the old trouble in the way of heating has been overcome, in 
a large measure, by fitting a fan to the armature shaft, 
which ventilates the armature windings. As the motors are 
series-wound, the speed increases considerably when the tool 
is removed from the work, with the result that the fan 
delivers at these periods a large volume of air, For many 
classes of work, the scheme of combining the motor with 


the tool leaves little to be desired. Since aluminium 
can be used in the construction of some of the 


mechanical parts, powerful tools can be made without 
undue weight. When large powers are required, however, 
power from a motor can be transmitted to the tool throngh 
a flexible shaft: The motor can then, of course. have any 
desired capacity, for it can be mounted on a truck to 
facilitate its removal from place to place. The weight 
of the motor in this case does not count. Upon the 
other hand, a certain amount of power is lost in the 
flexible shaft, hence the efficiency of the unit is not so high 
as when the tool and motor are combined. But when a 
powerful motor is required for drilling, grinding, or other 
work, the flexible shaft arrangement enables such a motor 
to be employed. 

There is, it seems, a considerable field for portable 
electric tools and small motor applications in garages where 
mnotor-cars are cleaned and repaired. For inflating tires, 
for instance, the use of small motor-driven air compressors 
might be encouraged. Incidentally, compressed air is also 
useful for cleaning upholstery. For heating garages, more- 
over, there is nothing safer or cleaner than an electric 
heater, so that altogether motor garages would appear to 
offer excellent opportunities for the sale of electrical energy. 
So far, the majority of motor-car repairers in this country 
have failed to recognise the ways in which electricity can 
be used in their business, and steps ought to be taken to 
enlighten them. 


IMPORT TRADE OF CHINA. 


Tue Chinese Imperial Maritime Customs have just issued a 
volume giving the countries of origin of the principal imports 
into China during 1913-15. The following tigures, showing the 
value of imports in 1914 and 1915 of goods of interest to the 
electrical engineering industry, have been extracted from thia 
volume, and the increases and decreases shown. It is to be 
noted that the average value of the Haikwan Tael in 1914 was 
2s. 83d., and in 1915 was 2s. 7§d. 


Hk. Tls. Hk. Tis. Hk. Tls. 

Machine belting.— 1914. 1915. Ine. or dee. 
From Great Britain 144,000 19,000 + 34,000 
» Germany 31,000 — — 31,000 

» Belgium 7,000 — = 7,000 
» France ne AW) — — 500 

» Russia ive an 16,000 9000 — 7,000 
„Japan sii PR 57,000 64,000 + 7,000 

» Other countries 30,500 86,000 — = 55,500 
Total 286,000* 357,000t + 71,000 


* Includes 8,000 Hk. Tls. re-exported. - 
+Includes 2,000 Hk. Tls. re-exported. 


Electrical materials and fittings. — 


From Great Britain 736,000 404,000 -— 332,000 
» Hong-Kong 244,000 260,000 + 16,000 
», Germany 735,000 1,000 — 734,000 
» Belgium 71,000 8,000 — 63,000 
„ Italy sg 30,000 000 — 10,000 
» Japan oe 688,000 845,000 + 157,000 
» United States .. 135,000 285,000 + 150,000 
„ Other countries ... 154,000 262,000 + 108,000 


Total 2,793,000* 2,085,000 — 708,000 
* Included 37,000 Hk. Tis. re-exported. 

Asbestos.— 

From Great Britain 24 000 33,000 + 9,000 
„ Germany 8,000 — 8,000 
„ Belgium 16.000 — — 16,000 
, Russia 16,000 24, + 8,000 
» Japan ah 19,000 16,000 - 3,009 
,, Other countries 9,000 8,000 - 1,00 

Total 92,000 8], — 11,000 


Hk. Tis. Wk. Tis. Hk. Ti- 

Aluminium, manufactures of.— 1914. "1915.  [nc. or dec 

Fram Great Bntain 2 0) 1o00 - 1,5: 
» Germany DANN) = = O (RR 
» Belgium 1.500 — = 1,5 
» Russia Y AMN) Lon 1,01 
» Japan Mas 2 (WM) T000 = }5,t08 
» Other countries 200) ans ( | 368 RUE 

Total 350000 Qu — OH (ua 

Copper wire.— 

From Great Britain RLL 3,000 ë — ELLE 
„o Germany DOOD — - Waa: 
o Belgiwmu ; RL — = 1.5»: 
„Japan a 113.000 1.00 Bite 
» Other countries 6,000) 12,000% + oes 

Total IKT. 138 000% — 49 (en 
* Includes about 5,000 Hk. Tis. re-exported. 

Ccpper, bars, rods, sheets, plater, and natla.— 

Brom Great Britain REELLT 11,0000 — lor 
» India 3.000 3.000 S 
» Germany 4 ARN) — = 4 (te 
» Belgium 14.000 — - 13.00 
„œ Japan re 542 000 SLOG -— 46l 
,, Other countries ERELU 2 + ilon 

Total 555,000 117,000) — 468,000 

India-rubber and gutta-percha manufacturer.— 

From Great Britain 40,000 31,000 -— 9% 
, Germany ARTET = a Ginn 
» France 14.4000 21000 + Te 
», Russia be 756.000 9,000 — OG (per 
„Japan ss 47.000 O AROA + 155,0 
„Other countrie 34.000 41,000 + 7,0 

Total a we d80.0009 355,000 + 55,40) 
* Includes 58,000 IIk. Tls. re-exported. 

Telegraph and telephone materiala.— 

From Hong-Kong 97.000 79,000 — 18,0? 
», Great Britain AUOD — 171,000 + 112.0% 
» Germany 2210000) — - 2.09 
» Belgium SGANN) = = 56.00 
„ Japan sk 78,000 65,000 -— 13.01 
„» Other countrie A3 ANN) 95,000 + 42u) 

Total 567,000” 410,000 -—- 157.00 


* Includes 32,000 Hk. Tis. re-exported. 


Railway carriages and wagona, tncluding tramcare.— 


From Great Britain GOO 100,000 - IRAV 
» Gennany 79,0000 — — 15,00. 

» Belgium 1:470,000 10,000 — 1,460,0% 
,. Russia ay Os OO) 13,000 — 15,00 
,»,  Umited States SOOO 172,000 + 86 0G 
, Other countries 78.000 335,000 + 257,000 
Total 2,340,000" 630,000 — 1,710, 


* Includes 117,000 Hk. Tils. re-exported. 


NATIONAL INSURANCE (UNEMPLOYMENT) 
ACTS 1911 TO 1916. 


UNEMPLOYMENT INSURANCE. 
Decisions by the Umpire. 


CONTRIBUTIONS ARE PAYABLE IN RESPECT OP :— 


2,088 X. All workmen engaged wholly or mainly in sawmilling 
or machine woodwork. whether in connection with insured or 
uninsured trades or independently, with the exception of thos 
already insurable under Part II of the National Insurance Act. 
1911. 

487 X. Workmen engaged in the installation or erection of 
accumulators in buildings, ships, or vehicles. 

(This involves reconsideration of Decision 1,962 X.) 

NoTE.— Decision 1,962 states that the Umpire has decided that 
contributions are not payable in respect of : -- 

Workmen described as out-door erectors and engaged wholly or 
mainly in the installation of accumulators. 


CONTRIBUTIONS ARE not PAYABLE IN RESPECT OF :— 


2,087. Volunteer workers employed on munitions work in their 
spare time and engaged for less than the normal factory hours ct 
the place where they work, provided that they are :+- 

1. Free to come and yo or stay as they please. 
2. Are not dependent upon earnings at munitions work. 
3. Are not badged in respect of the munitions work. | 


* The term “sawmilling and machine woodwork `“ includes th: 
cross-cutting. boring, turning, polishing, or sandpapering of woo 
by power-driven machinery, 
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COLONIAL TELEGRAPHS AND TELEPHONES. 


By R. W. WEIGHTMAN, M.LE.E. 


(Abstract of paper read before the INSTITUTION OF 
ELECTRICAL ENGINEERS.) 


(Continued from page 713.) 
ENGINEERING. 


There is practically no overhouse construction in any of 
the Dominions or Colonies, and the chief difference in the 
construction of pole lines lies in the character of the pole 
employed. Where timber is plentiful and there are no local 
drawbacks to its use, wood poles are the rule, but where it 
is scarce or not of suitable size or quality, or where it is 
liable to be attacked by white ants, or destroyed by grass or 
bush fires, iron poles are used. 

White ants abound in practically all the tropical Colonies, 
and while it is usual in such countries to find an indigenous 
wood which is more or less immune from their attacks, like 
the teak-wood of Burmah, the cedar of British East Africa, 
and the sneeze-wood of South Africa, it is not always suit- 
able for use as telegraph poles. 

There are two types of tubular iron poles with cast-iron 
bases and wrought-iron taper upper tubes in general use in 
the Orown Colonies. The advantage in the tapering top is 
that it combines strength with lightness. The taper is lap- 
welded in machines specially designed for the purpose. n 
the original joint the space between the tube and the base 
was filled with a sulphur-oxide-of-iron cement, but in nearly 
all poles ordered now either the screw ne joint, or the taper 
Ting joint is used. The author prefers the latter because it 
fits automatically, and it eliminates two 
jtems from the stores list, namely, the 
separate screw ring and the screw-ring 


spanner. 

In all these poles the cast-iron base is 
of sufficient length to keep the wrought- 
iron tube out of the ground when the 

le is planted to its proper depth. The 

pth of the socket varies from 6 in. in 
a 20-ft. pole to 12 in. in a 30-ft. pole. 

All cast-iron bases were originally 
made without the wrought-iron band 
which is now shrunk on to the top end 
of the base. Before the band was 
brought into use it was a common thing 
for a base to split at the socket in cold, 
gusty weather, but the band entirely 
prévents this. 

The top end of each pole is bossed 
and a wrought-iron lightning rod about 
18 in. long by å in. diameter is usually 
driven into a tapered hole in the. 
boss. Sometimes, however, an insu- 
lator spindle is screwed in, but this is a 
practice not to be recommended. Where 
lightning storms are frequent the insu- 
lator runs great risk of being struck, 


Plan of base: A-B 


having a total lateral stress of about 80 Ib., 12 in. from the 
top. It is probably the lightest and cheapest pole used in 
telephone practice anywhere. The upper tube is high-grade 
steel galvanised, and the lower section is cast iron. The cap 
is of cast-iron and the lightning rod wrought-iron. The 
bracket, spindle, and insulator used with this pole are also 
shown in the figure. 
There is a parallel pole of a more ornamental type which 
is used for special street work in South Africa. There is no. 
cast-iron base with it, but it is protected from corrosion at 
the ground line by means of a sleeve which is shrunk on. 
18 na ft. in length, and will bear a maximum load of about 
300 lb. at the top when planted 4 ft. in the ground. Where 
poles of similar type have been planted without the sleeve 
protection, corrosion has often taken place at and above the 
ground line. This has been prevented by the use of cast-iron 
sleeves made in two longitudinal half-sections with their edges 
overlapping. When the two half-sections are screwed to- 
gether they have a neat cylindrical appearance. The small 
space between the sleeve and the pole is caulked with yarn 
and red lead and painted over. 
‘In some of the Crown Colonies tubular poles of the type 
introduced by the Indian Government, and own as the 
Hamilton pole are used. These consist of riveted tubes of 
steel sheet fitting into cast-iron sockets having cast-iron sole 
plates. A full-length pole is about 58 ft. out of the ground, 
and comprises eight sections, each 8 ft. long. The poles taper 
from about 12 in. at the bottom to 3 in. at the top. They 
are jointed together by the upper tube in each case bein 
driven over the next lower one, and each joint is strengthene 
by a stiffening hoop shrunk on. Each section ‘has its own 
cast-iron socket with sole plate, which is known by the letter 
corresponding with the tube it fits. The sole plate screws on 
to the socket. The top of the pole is fitted with a cast-iron 
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and in any case a wire running along E F 
the tops of poles is very much in the ' View af bracket 
way of the lineman. a 88 inver 
One type of pole has its base pointed, ao 
the point being solid for about 5 in., so es eae: 
that it can be driven into the ground by 
means of a special rammer which is | 
dropped inside the base. A wooden Fic. 1.—Licar Pote wira Dovusie Bracket, SPINDLE, AND P 


disk about 2 in. in thickness is first ` 
put into the base to take the impact 
of the blows from the rammer off 
the east iron. Where the ground is 
at all sandy or marshy a ground plate can 
be used. It is slipped over the bottom 
end of the base and wedges up against a narrow bead on the 
casting about 12 in. from the top. This pole will carry a 
horizontal load of about 80 lb. at a point 12 in. from the top. 

The standard type of pole used has a cylindrical cast-iron 
(parallel) base with square flange at the bottom end to which 
a buckled base plate is bolted. 

Poles of this type ‘are made in a number of standard 
lengths and strengths. Where the length is 40 ft. or over, 
the upper part is made in two or more sections. The cast- 
iron bases and buckled plates are usually dipped in Angus 
Smith’s compound, while the tubes are dipped while hot in 
hot linseed oil. A factor of safety of 2 based on a wind 
pressure of 17 Ib. per square foot is sufficient for these poles 
in countries where there are no snow and ice accumulations 
to be taken into account. Where snow and ice occur a factor 
of safety of 4 should be allowed. 

The cast-iron bases used in South Africa have circular 
flanges at their bottom ends, with four strengthening webs 
extending from the flanges about 18 in. up the base. This 
flange is of larger area than the epar Tange, and can be 
ied without a base plate where the ground is sufficienti 
firm. Fig. 1 shows a light pole specially designed for Sout 
Africa. It is used on farmers’ lines and carries one or two 

irg of wires between main routes and the homesteads. It 
is 18 ft..in length and has a wedge joint. It will carry wires 


INSULATOR (SOUTH AFRICA). 


Fig. 2.—CoMBINATION BRACKET WITH SHOULDER BOLTS FOR 


TUBULAR [RON POLE. 


Fia. 38.—BaARREL INSULATOR WITH SLING (AUSTRALIA). 


cap with lightning rod, which is driven into the top of the 
tube. The above-ground parts are always galvanised, while 
the ia and plates are dipped in Angus Smith’s com- 
pound. 

The number of poles to the mile varies with the class of 
line, from 20 to 40 to the mile. The author has had experi- 
ence of spans up to 800 yds. in length over rivers and ravines 
standing quite satisfactorily for many years. Hard-drawn 
copper wire was used on pene up to 300 yds., whilst above 
that length bronze was used.. Copper wire can be fully relied 
upon for long spans so long as a reasonable factor of safety 
is allowed. In a country where snow is almost unknown this 
may be as low as two, but it should include full allowance 
for wind pressure. The poles are specially stayed, double 
width spacing is given on the arms, only one quality and 
gauge of wire is erected, every care being taken to adjust all 
the wires to the same dip, and no joints are made in the 
spans. With these procausione the wires all swing in unison 
and there is no trouble. 

The stays used throughout these countries are of British 
Standard types with tighteners and with iron anchor plates, 
which are usually tarred. Where the vay wire is fixed to 
an iron pole it is made off over a special clip. It is bad 
practice to fix it over an arm-or bracket, as is often done. 

Where iron poles.are employed near the‘sea they can only 
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be preserved from corrosion by being frequently painted or 
tarred. The author bas tried every kind of paint for this 
purpose, but he found none to stand any better than coal 
tar applied in the heated state. It is much cheaper than 
paint, and where native painters do the work the waste 
which is inevitable is not so serious a loss. 

Discarded railway rails are used at certain places, the rails 
being set with the web of the rail at right angles to the direc- 
tion of the line. Planted the other way about they are 
liable to bend over in very windy weather. 

In Canada wood poles and arms obtained from timber 
grown in the country are used on both telegraph and tele- 
phone lines. There are no iron or reinforced concrete poles 
in use. The poles are generally of cedar. They are generally 
cut to an apex at the top, the apex being at right angles to 
the arm, but they are not fitted with pole roofs. 

The practice in respect of the providing of earth wires on 
roe varies, but it 1s nowhere the rule to earth-wire every 
pole. 

At road and railway crossings poles of suitable length are 
used to give clearances of 16 ft. over roads and 25 ft. over 
railways when the ultimate lowest cross-arm has been fitted. 
A clearance of 3 ft. is allowed either over or under when the 
Wires of another administration are crossed. 

In Australia both wood and iron poles are used, the selec- 
tion depending generally upon whether or not dangers from 
white ants or bush tires have to be met. Several types of 
iron poles are employed, the principal being the Siemens 
taper pole with cast-iron base and screw ring joint. For 
lizht lines the Oppenheimer iron pole, iron tubing, and old 
railway rails are also used. The Oppenheimer pole has a 
cast-iron base shaped like a dart, with moderately sharp cut- 
ting edges, which pennit of its being driven into the ground. 
In the upper part a socket is formed into which the wrought- 
iron tube is fixed by means of iron wedges. 

All the wood poles used are obtained from trees indigenous 
to the country. In districts infested with white ants all poles 
are protected from their attacks by the application of a 
solution of arsenic (1 lb.) and caustic soda (2 Ib.) dissolved in 
one gallon of water. The pole is well coated with this mix- 
ture by means of a long-handled tar brush for a distance of 
IS. in. above and 18 in. below the ground-level. The solution 
is given a few hours in which to soak into the timber, when 
it Is given a coating of coal tar composition consisting of gas 
tar (7 parts), Stockholm tar (3 parts), and fresh-slaked lime 
(3 parts). The ground for a distance of 1 ft. around the 
pole is well sprinkled with the exterminator, and this is 
covered with 9 in. of unpoisoned earth. Another method js 
to bore one or more holes with a § in. auger in a downward 
direction to the centre of the pole, and to fill the holes with 
the exterminator, the holes’ afterwards being plugged with 
hard wood plugs which are gently driven in and then cut 
off flush with the pole. 

The minimum height from the ground of the lowest wires 
along the road is 12 ft., and at the road crossings 18 ft. All 
wood poles are provided with lightning conductors of No. 8 
galvanised iron wire fixed with staples 2 ft. apart. The top 
of each pole is cut to an apex, which is placed at right angles 
to the line. It is coated with coal-tar composition and fitted 
with a galvanised iron roof of suthcient size to project 2in. 
beyond the pole on all sides. 

New Zealand has a greater variety of types of poles than 
most countries. Poles of wood, tubular iron, reinforced con- 
crete, and discarded railway rails are in use. The wood poles 
are mainly got from indigenous trees. There are no white 
ants in New Zealand, and poles are but rarely damaged by 
fires. The poles are not earth-wired. 

Tubular iron and steel poles have come more into use 
within the past few years. They are of both solid drawn 
and lap-welded types, although not of the standard taper 
pattern so much employed in Sonth Africa and other coun- 
tries. They are used in the larger towns for telephone ex- 
clange distribution purposes, also in the lighter sizes on 
some light country lines, where it is advantageous to use 
them owing to the ease with which they can be transported 
and handled over rough country. 

The reinforced concrete pole used is of solid construction, 
the cross-section being rectangular. When erected the longest 
side of the pole is placed at right angles to the line, a factor 
of safety of 2.5 being allowed. Hollow concrete Poles are not 
employed. 

Poles of 52-Ib. and 70-lb. discarded railway rails are largely 
used, and are said to make splendid lines. Where extra 
strength is required, as at angles, two rails with their flanges 
bolted together are often used, and where a line is required 
to be specially strong every fifth pole is doubled in this way. 
Poles of this type have been used for a great many years, 
and are so favoured that they would be in general use but 
for the fact that they are not available in the quantities 
required, Special castings are made to attach the arms to 
these poles. 

Poe FITTINGS. 


There are many types of iron brackets and arms available 
for use with iron poles, and South Africa may take some 
credit for having helped to evolve a number of useful im- 
provements to these fittings. 

The bracket shown in fig. J. p. 25, is of malleable cast iron. 
Tt is typical of many other patterns which vary mainly in the 
~ize of the seat. A similar bracket is made for four wires. 


For one wire only a single bracket with a back strap is used 
On this bracket there 18 a small projection which locks th 
spindle nut, and so prevents it from getting: loose owing t 
Vibration. 

For a wood arm Jobson’s combination bracket 18 a user. 
fitting. This was orlonally made with straight fixing bots 
and it is still used in this forin by some admiainistrations. Hr 
South Africa it gave much trouble owing to the ann abrinkin, 
ia dry weather and causing the clarup to become loose. (x. 
angle poles this often allowed the arm to cant, and even ù 
twist right round. To prevent this, and to enable the cian; 
to be tightened up on the pole independently of the ann, tL- 
authors old chief in Natal, the late Mr. T. T. Hardake: 
devised the shoulder bolt shown in fi. 2. Wath this bracke: 
the clainp is trst tightened up against the shoulders of tre 
fixing bolts, and not till this is done are the nuts on the arı- 
screwed up. This improvement made the Jobson bracket u 
thoroughly reliable one, and many thousands bave been u~’ 
in South Africa and elsewhere. 

Wath the introduction of the tubular iron arm by the P- 
Office inm England several of the Colonies quickly took it uj 
and with some of these it is now the standard arin. 

Tubular arms are made of different diameters and thick 
nesses of iron, but the sizes most commonly used are a. 
1 11/16 in. diameter by Nos. 7, 9, and 12 S.W.G. thick. The 
are always galvanised. Tests show that the No. 9 gauge tute 
is sutheiently strong for all practical purposes. 

If line construction is good the maimtenance costs will t 
low, and the great advantaye of freedom from faults :- 
gained, Toss of time to telegraphists, delays to telegrare- 
and annoyance to subscribers to telephone svstetis whoa 
result from interruption to wires are redueed to a minimus. 
if the constructional work is of the best. Probably amr 
other class of engineer is the success of a work depends: 
upon factors of such low values mechanically as ain telegrar 
and telephone engineering. A telegraph hne may be lo» 
niles in length, and tts good working depend not only up’ 
a thin wire having a breaking strain of >00 or Ww tbo t i 
eyen more Ro upon scores of little jomts and connecti -~ 
spread over its entire length. Good materials, properly star 
dardised for the ditferent classes of hnes and work, and gi»». 
workmanship are of the greatest ituportance. They may co~ 
ore initially, but they pay in the end. . 

Double-shed white porcelain insulators of Post Office tyre - 
ar> generally used in these Colonies and in South Africa 
On the farmers’ lines in South Africa and on some lines n 
British East Africa a small single-shed porcelain cup is usd 
It is quite a satisfactory Tight hne insulator for use wher 
the climate is dry. The spindles and cupholders teed with 
these eups are generally of the standard types adopted by th 
British Engineering Standards Committee. 

Black insulators of the large P.O. pattern made from a 
bituminous composition have been given a trial in several ct 
the Colonies, but are not highly spoken of. 

(Class insulators, so much used in the United Stater an? 
Canada, where the climate is dry, are not used to any extent 
in the Crown Colonies, and not at all in South Africa. The 
inferior Insulation of glass as compared with porcelain ha- 
been against its adoption. Sonte insulation tests of poreelair 
and glass insulators of the same size and shape. carried out 
for the author recently, gave an average of 50,000) megohins 
for the former and 3.500 for the latter. Glass insulators are 
much affected by changes of temperature, and are liable te 
fly to pieces even when these changes are comparativels 
slow. In India, where glass insulators were tried, they ha? 
to be abandoned because of this weakness. Porcelain insu- 
lators are less affected by temperature changes. They are 
tougher, and when used in the standard manner on screwed 
spindles with elastic washers of felt or india-rubber they are 
quite reliable. Felt washers are generally used to-day. They 
are cheaper than rubber and equally ethcient. Where porce- 
lain insulators are fixed to the spindles by a non-elastic cement 
they are liable to be shattered during rapid changes of teni- 
perature. Porcelain insulators of Continental make have been 
used in some of the Colonies, but they are extremely brittle. 
and it is no uncommon thing for the internal threads to be 
completely broken away by the swaving of the hne wire 
after the insulators have been in use a few months. The 
insulation of a line is a matter of the first importance. The 
best insulator gives the best service, and the author is pre- 
pared to say that no insulators made are to be compared 
either for insulation, strength, or general serviceablenes: 
with the British Post Office standard porcelain types as made 
in England. 

Tn Canada both porcelain and glass insulators are used on 
beth telegraph and telephone lines; but, owing to the won- 
derful dryness of the chinate, glass is found to give sufficient 
insulation in most localities and is largely used, mainly im 
the single-shed form. Where high insulation is required on 
both telephone and telegraph circuits, as on long-distance 
lines and in wet districts, porcelain is used. The insulators 
are usually held on wood pins, screwed with a large thread 
to take a corresponding thread in the insulator. This pin 
has a tapering shank which fits rigidly into the hole in the 
arm. In some cases a steel pin is used with iron washer and 
nut at the arm end, and with a wood thimble on the top end 
to take the insulator. 

In Australia wood arms and single iron brackets are usd 
on both wood and iron poles. 

The standard insulators’ used are of porcelain or stoneware 
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of double-shed type and made in two sizes. They are 
threaded internally and are usually carried on wood pins 
slucilarly threaded, although iron spindles with lead-screw 
tops are also used. The wood pins are made to fit tightly 
into the wood arms. Where there is a possibility of the wire 
lifting the pins out of the arm or bracket a piece of 200-lb. 
galvanised iron wire is passed through a hole in the shank 
of the pin, and the ends are twisted together. 

The “cheaply constructed line” is a novel feature autho- 
rized by the Commmonwealth Department. Such a line is only 
erected when the cost of a standard pole line is prohibitive, 
and it is erected on trees, saplings, scantlings, and fences. 
Owing to the low efliciency of the insulation this class of line 
IS used almost exclusively for local telephone services. Where 
saplings are used they must not be less than 12 ft. long and 
34 in. in diameter at the top end. Scantlings must be of hard 
wood not less than 2 in. by 3 in. in section and 10 ft. long. 
Swan-neck spindles with pattern A or B insulators are the 
standard on straight sections of line. + Where the wire is 
attached to a tree a sling insulator as illustrated in fig. 3 is 
used. This is bound to the tree by means of a strand of four 
No. 14 gauge galvanised iron wires which is passed through 
the hole in the barrel insulator, and the tension on the wire 
is always in such a direction as to draw the insulator away 
from the tree. Similar slings 12 in. in length are used on 
angle poles. Where the wire is carried on fencing posts 
barrel insulators of the same type are emploved. They are 
fixed with spikes, and the wire is taken over the top of the 
insulator and bound thereto. 

In New Zealand the insulators used are of standard Post 

Office white porcelain types, the large size on heavy lines 
and the small size on exchange distribution work. Iron arms 


are net used. (To be continued.) 


DISCUSSION, 


Col. A. M. J. OGILVIE, in opening the discussion, said the 
paper was an excellent supplement to Mr. Preece’s paper on 
a similar subject, and covered the general standard practice 
of a number of Colonies. It was extraordinary what dithculty 
was met with in Colonial telegraph work, in keeping abreast 
of standard practice and in getting the best equipment, and 
this revealed a weak point in our national organisation, which 
should be overcome after the war. Steps were being taken 
in this country before the war to secure general standardisa- 
tion, and the idea should be extended to include the Colonies 
after the war. 

Mr. LLEWELLYN Preece said the paper told of practice 
throughout the world, and it would be welcomed by colonial 
engineers as an assistance in overcoming their difficulties. 
The most important section, he thought, was on administra- 
tion; engineers were not often interested in it, but it was 
most important that they should study it. The engineer, 
purely, was of little use in the higher positions, which be- 
came more and more managerial. The New Zealand tele- 
phone department in the early days used to char the butts 
of the poles, but in one case a contractor forgot to do this, 
and ten years after, investigation showed that the only poles 
which were not falling down were tbose which were uni 
charred, and as a result it was decided to abandon the prac- 
tice of charring. In regard to pole life, an instance occurred 
to him of poles which had been standing 38 years being found 
in good condition, and moved for use again. These poles had 
been erected only six weeks after they were growing, and 
their life was unprecedented in this country. 

Mr. F. R. McBrrty said that in Western Canada and New 
Zealand telephonic development had been very rapid; in New 
Zealand machine switching had been largely adopted, and as 
a result of the extensive progress the telephone saturation in 
the Dominion was 5 per cent., and in individual cities it was 
Sor 9 per cent. It was decided to adopt automatic switching 
in 1912, and contracts had been entered into for about 30,000 
lines. These developments would in a short time result in 
one area having the largest automatically-worked system in 
the world. A reason for automatic working was high wages. 
but the main purpose in view was the improved quality of 
the service—not economy, although it was estimated there 
would be from 25 to 50 per cent. saving. 

Sir WM. SLInGco said he felt exceedingly proud that engi- 
neers the world over could fall back on British Post Oftice 
practice. In this country there had been poles 40 years in 
one position, but the average was much less, as most poles 
were removed before their utility ceased, to make room for 
larger ones, or in the course of alterations. ‘The question 
of waiting for material in the Colonies would not arise if a 
reserve stock were carried; in this country the P.O. held a 
large stock based on one vear’s consumption. Not many iron 
poles were used bere, as they were not necessary. He asked 
why experiments were made with solid as against tubular 
reinforced concrete poles. 

Mr. E. O. WALKER asked whether aluminium wire was used 
at all; he considered iron wire preferable to copper or bronze 
in tropical conditions, as if a tree fell on iron wire and 
brought it down, it was still possible to work through it. 

Mr. A. Morr said three types of cable joints were employed 
in telephone work: the air space joint, the boiled-out joint— 
which was not a solid joint, there being space for air to pass 
—~and the solid joint, which was hermetically sealed. All 
engineers were agreed about the latter; it was usually intro- 
duced at the end of an air-space cable before the wires spread 


out at the exchange. He thought the air-space joint bad 
some Virtues; in crowded city streets there were considerable 
risks in bandling the boiled-out joint, though it might be 
quite safe on a country road. The practice in desiccation in 
this country was to apply it at the point of trouble; origin- 
ally the plant was installed at the exchanges, but it was 
found not to have a very efficient range. 

Mr. Crawrer could not understand anyone complaining 
about the complexity of an ordinary lighting job, when faini- 
har with automatic telephone plant. Colonial engineers were 
to be congratulated on the hfe of their storage plant; per- 
sonally, he thought it better to charge from the mains than 
use a motor generator in the small sizes. 

Mr. C. C. F. Monxckton, speaking as a visitor from Fiji, 
thought that some variation might be required in standard 
methods in each Colony due to labour and climatic conditions. 
As regarded delays in delivery of material, in Fiji it was at 
least a year before it was received, and work thought out in 
1912 was finished in 1914 or 1915. They had separate tele- 
graph and telephone departments. Labour was expensive, 
and hurricanes were frequent, but a governing factor was the 
poor house construction. [Tron-bark poles were used. and 
some lasted 15 years; in narrow streets the lines were carried 
on iron brackets attached to balcomes. During hurricanes, 
the galvanised roofs were often blown off, and in their flight 
would cut through whole groups of wires, so an attempt was 
being made to use cable instead of numerous wires. In the 
country tubular metal poles were used instead of iron-bark 
poles, being lighter to transport. It was found that no 
creepers grew up the square iron-bark poles, but if a stay 
were put up, the creepers had to be cleared off it about once 
a month. The Siemens vacuum arrester was used for protec- 
tion against lightning. 

Mr. D. H. KENNEDY assumed from his remarks on Canada’ 
that the author commended the dry-core Joint; inm London 
they had some doubt as to the boiled-out joint. The cost of 
desiccating in a large city was considerable for alr-space 
joints. 

Mr. W. AITKEN believed he was the first to point out the 
need of a leading-in insulator, but it seemed that with two 
wires on the same insulator, its function of preventing leak- 
age might be defeated. He did not believe in giving the 
telephone subscriber anything to do after he had got Ins 
connection, and he thought it was a mistake to ask him to 
depress a key when he had finished, as was the practice in 
some cases. The American train dispatching telephone sys- 
tem in a modified form had, he thought, been adopted in 
Erglish railway practice, but not for train dispatching. 

Mr. Frank GILL said, as regarded joints, the boiled-out type 
was far ahead of the dry joint. It would stand more bad 
usage than the latter. and did not develop its faults; thev 
could, therefore. do without expensive drving-out plant, which 
was, or should be, idle most of the vear. 

Major A. C. BootH expressed surprise at the use of the 
barrel insulator (in Australia); it had dropped out of home 
practice. All the svstems of high-speed apparatus were now 
in competition, and it was very interesting to hear anything 
about them; figures as regards maintenance ought to be 
available now. The only difference between the Baudot 
system in use in Ceylon and home practice was that it was 
worked duplex. 

Mr. H. W. PenDryY said the Baudot system in Ceylon just 
doubled the duty which was originally intended. The alphabet 
was very simple, and it was found that operators began to 
pick it up in a few hours, and became skilled in three months. 

Mr. G. F. MANSBRIDGE thought it rather hard to talk about 
the dilatoriness of the manufacturer in forwarding material, 
because this was often different in some slight detail from the 
usual standard article; he hoped the paper would lead to 
some better understanding of the conditions. He did not 
consider that increased power would help the Wheatstone 
apparatus, which was driven by clockwork. 

Mr. J. E. KINGSBURY also drew attention to the manufac- 
turing side and the demand for special articles, &c., suggest- 
ing that he would like to see engineers devote attention to 
seeing what special modifications could be made to meet 
the required conditions, rather than that they should agree 
to accept things for better or for worse. 

Mr. E. T. Witutams said that in some Eastern Colonies the 
typhoons brought down the best constructed lines. He had 
found that lead-covered wires used in rooms, where the walls 
ran with moisture, overcame many of the usual troubles in 
such situations. The Chinese stole copper or bronze wire, 
and so it was not often used there. In North China there 
was intense cold and much humidity; the wires got verv 
big owing to the frost. and this was worse than snow. He 
recollected a cable laid in a Chinese harbour which was 
specially designed to hold the largest junk which dragged its 
anchor. : 

' Lieut. MCARTHUR said the functional organisation in South 

Africa had been found very successful indeed. He was afraid 
there was still doubt as to the actual protector to adopt for 
lightning protection. but so far the carbon-vacuum protector 
was the best for inside use. With long-distance lines m 
South Africa it was found that they could have too much 
protection. The Germans had also adonted the carbon- 
vacuum protector in conjunction with other apparatus in 
rerman West Africa. 

The author, owing to the lateness of the hour, commented 
very briefly on the discussion. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


UNITED KINGDOM—FRANCE.—The text of an Agree- 
ment between this country and France, respecting trade with 
Morocco and Egypt in transit through British and French 
Territories in Africa, has recently been published by the 
Foreign Office. Copies of the Agreement (Treaty Series No. 7 
of 1916) can be obtained price 4d. (post free ld.) from H.M. 
Stutionery Office, Imperial House, Kingsway, W.C. 


VFRANCE.—A recent Presidential Decree provides that, as 
from January Ist, importers of goods produced in or exported 
from foreign counties must state in their Customs declara- 
tions the names and addresses of the persons for whom the 
goods are intended, and must indicate whether the goods are 
or are not destined for Governwent supplies, or work on 
acount of the State. The Customs Authorities may demand 
the production of the waybills, shipping documents, invoices, 
&c., to check the accuracy of the statements made. 


SWEDEN.—The exportation of sal ammoniac has been 
prohibited as from Deceinber Ist,-and of lead packings as 
from December 9th. 


ARGENTINA.—The procedure to be adopted in the case of 
under-valuation of imported goods has been laid down by a 
recent Presidential Decree, which provides that when there 
are presented for clearance goods which are not covered by 
any heading in the Valuation Tariff, and on which, therefore, 
duty is leviable on the declared value, such goods shall, if in 
the opinion of the Customs Appraisers the declared value is 
less than the real value, be retained by the Fiscal Authorities, 
and there shall be paid to the importer the declared value 
of the goods increased by 10 per cent. 

The Decree also provides that in the case of goods dutiable 
according to the declared value, the Customs authorities are 
not to allow any application for direct clearance or for ware- 
housing to go forward unless the consignees of the goods 
make a signed statement at the foot of the respective docu- 
nents to the effect that they agree with the value declared. 

A long over-due improvement in the conditions under which 
commercial travellers may exercise their calling in Argentina 
is foreshadowed by a Bill which was presented to Congress 
by the late Government of the Republic. In place of the 15 
separate licences which are at present required in order to 
cover the whole country, the Bill proposes the use of a single 
licence, to be valid for one year from the date of issue. If 
only one branch of trade is represented the licence fee will 
be 400 pesos (£35), with an addition of 200 pesos for each 
additional branch, the maximum fee pavable being 1,000 pesos 
(£87 10s.), which will entitle the holder of the licence to do 
business in all branches of trade. l 

Provisions are also included in the Bil} to the effect that 
samples, sample cases, and patterns brought from abroad may 
be cleared through the Cystom House by the presentation of 
ə written application, stating complete and minute details 
of the goods, a bond being given for the value of the duties, 
to hold good for 30 days. 


FERU.—New export duties on rubber exported vid Madre 
de Dios and Mollendo are imposed by a recent Presidential 
Decree, as follows :— 

Rubbers of which the price quoted in London 

fluctuates between 25d. and 86d. per lb. 2 percent. 

Do., do., 37d. to 40d. per Ib. ba ... 4percent. 

Do., do., 49d. or more per lb. ... 6 percent. 

The tax is to be assessed on 70 per cent. of the value of the 
rubber exported. Ordinary rubber is to pay duty on_ the 
same scale, with a reduction of 30 per cent., calculated on 
the 70 per cent. paid by fine rubbers. 


BRAZIL.—His Majesty's Minister at Rio de Janeiro reports 
the inclusion in the Budget Bill for 1917 of a provision to the 
effect that a fourth copy of Consular invoices for shipments 
of merchandise to Brazil is to be made out, and forwarded 
by Brazilian Consuls to the Custom House of the port of 
destination. 


MEXICO.—A copy of the official edition of the new Mexican 
Customs Tariff, whichtcame into force on November Ist, has 
been received at the Board of Trade. This edition comprises 
(1) the text of the revised Tariff, (2) General Rules for its 
application, (3) Explanatory Notes, and (4) an Index. Parti- 
culars of the rates of duty payable on electrical goods were 
given in the Extectrican Review of November 17th. These 
rates are correct with one exception, viz., the duty on *' belts 
for machinery, of rubber, and of tarred cotton or hemp.” 
which should read 25 centavos per kilog. gross instead of 20. 
The duties are fixed in national gold, and in payment thereof 
only national gold or American dollars will be accepted. In 
cases where payment is made in American currency, the 
American dollar will be received as the equivalent of two 
pesos national gold. If payment is made in Mexican silver, 
the Mexican peso will be received at its par value. The 
smaller silver currency will, however, be received at the rate 
of 90 centavos for each peso national gold. 

A complete translation of the General Rules for the appli 
eation of the Tariff appears in the Board of Trade Journal for 
Deceinber 21st, while the official edition of the Tariff (in 
Spanish) may be consulted at the Department of Commercial 

telligence. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED). 


Published expressly for this journal by Messrs, W. P. Tnow wow & Co 
Fie trial Potent Agents, 238, High Heiborn, London, WO), and x 
Liverpool and Bradford. 


1916. 


18,113. ** Galvanic cells.” R. Scutstar. December Leth, 


15.144. Magni tos with fixed armatures.” E. C. R. Mapas (Soe Anon 
des Etablissements L. Bl&cion. Daemtar Tketh, 


18 145. * Terminals fow electcic wires.” Bixnay & BiacKai kye awn E. M 
Conn, December Isth. 


18.158. ** Electric lampholders.” H. Gwupe. December kth. 


IR. “ Arrange ment for automatically advancing ignition in exuplossor 
engines.” Soc. ANON. POUR L’REcLakace Evecrrigtes DES Vemict ces dere 
bir sth. (brance, December 29th, 1913.) 


14,173. “ Electric telegraphs.” R. M. Savers. December 19th, 


IN Isg. SS Insulating, &c., slabs or units.” J. Dwus & W. H. jnra 
December 19th, 


18.193. *“ Protective devices for electrice circutts.” Breimisu è Tuoson 
Hot stos Co. (General Electric Co., ULSA J Daember 19th. 

18.194. “Ignition magnetos for internal-combustion engines." 
Ecco, Lipo., & G. B. Bianco. December 19th, 

1s.208. *“ Dynamo-electric machinery." A. H Neviano. December 195 

18225, “ Flash-lamp shade.” H. S. LirtLenuas. December 20th. 


18.238. © Combined carton amt shade for electric incandex ent lampe * 
W. G. NEWBERRY. December Anrh 


18,255. “ Electric voltage regulation.” B. Divirs & Easterns Tercera 
Co. December 20th. 


18.257. *" Electric switches for switchbuards, &c.” A. H. Mivocas & C. A 
V sorkvent & Co. December Wh, 

15.283. *“ Electrical generator, motor or motor trinsformer.” E. L. Davies 
Deavcinber 2lst. 


Ik.2s7. '' Apparatus for electro-deposition of metals.” F. 
D cember Llst. 


Is ium, ** Automatic telephone systems Attomanc Triernone MANLY a- 
TERING. Co December 21st. (U.S.A., December 3lst, 1915.) 


TK,O1, * Protective devices for electrc circuits.”  Britisn Tnowson-Hocs 
TON Ceo. (General Electric Co., U S.A.) Deæember 2ist. 


18,307. *“ Operating electric switches from a distance." A, H. Frances axo 
Trerrnos Dowestic Stkest Lichtin. Co. December QIst. 

1823. * Manufacture of filaments for incand scent electric tamps.” West 
i nouse Matar Firamenr Lamp Co. (Westinghouse Lamp Co.). December 

18,324, * Distribution boards.” Soc. Anon. pote CEcLaace Execranpus 
pis Nenmicuces. December ist, 1916. France, January 21st.) 

I8.. "Electric motor mechanism.”” G. Jones. December 2st. 


15,360, 16,307. * Hand-driven portable dvnamo-lectric machines.”” A. È 
Ascoup & A. H. Raminc. December 2nd. 

18,374. "“ Electro-pneumatic brakes for railway vehicles.” E. H. Dawson 
Dacmber Rnd (L.S.A., June Ist.) 

18,381. * Device foe electrically controlling helms of ships.” 
Giu neto Soc. ANON. December Rnd. dhaly, Devember Qlod, 1945.) 

18.086. "Arial conductors.” G. Prasast. December 22nd. 

18,387. '" Dynamo-electric machines." G. Peusast  Deærmber Rnd. 

18,389. “Safety apparatus for preventing increases of potential in electrs 
instaliations,”’ E. C. R. Marks (Uytborck). December 22nd. 

18,398, “ System of X-ray tube operation.” G. R. Houan & H. P, Mw- 
Lacan. December 22nd. 

18,402. * Transmission of electric currents of varying potential.” M B 
Rocegicvez. December 22nd, 

18.411. *“ Method of operating clatrodes for srarchlights.” E. A. Seaary 
December Rnd. (U.S.A. December 22nd. 1915.) 

18,423. " Current-saving devices for electric welding.” 
December 22nd. 

18,425. " Electric transformers for electric furnaces, &c.™ J. Rinsi i. 
cember Rnd. 


ABIRG DON 


R. Trees 


Fuar-Sas 


C. Rovivcaso 


PUBLISHED SPECIFICATIONS. 


1915. 


12,748. Dysawo-vircreie Macmises. H. Chius. 
3,1%2/16.) September 6th. 

14,926.  EvectRO-MAGNETICALLY-OPERATEFD CrUTCHES, PARTICULARLY APPLICABLE TO 
Riversi Gran FOR RECIPROCATING Machines, Lancashire Dynamo & Motor 
Co. and W. Hargreaves. October 4th. 

15,555. Exserric Vacvuw Devices. British Thomson-Houston Co. (Genera 
Electric Co., U.S.A). November sth. 

16,072. Ecectrican SIGCNALLING SYSTEMS OR  ANNUNCIATORS, CHIFFLY FOR 
HOmKLS, International Electric Co. & R. G. le Nar. December 2nd. 

16.993. Evecrric SwitcHes. International Electric Co. & R. G. le Noir. 
December 2nd. 

17,000. Acpotsce Sicnat Devices. 
Noir. December 2nd. 

17,002. DisPLAYING STANDS OR SUPPORTS FOR VASIOUS ARTICLES. Internationa: 
Electric Co. & R. G le Noir. December 2nd. 

17.155. Exectrican Rotary Converters. G. Schroeder. December 6th. 

17,195. Evectro-wacnetic Swircnes. British Thomson-Houston Co, (Elec- 
tric Controller & Manufacturing Co., U.S.A.). December 7th. (Addition to 
20534711.) 

17.260, Arparatus FoR REVERSING THE Porarity or Evrctric CIRCUITS For 
TELEGRAPHIC AND OTHER PURPOSES. A. Orling & Orling’s Telegraph Instru 
ments Syndicate, Ltd. December Rth. 

17,265. Meass roa Erreeti{so Rewore CONTROL of APPARATUS DRIVEN 8) 
Eirce Morors. F. A. Pickett & Igranic Electric Co. December 8th. 

170338, SIGNALIING INSTRUMENTS BASED UPON THe ACTION or a Lioun 
CMINN contin cp IN A Ture oF Issvucatinc Materta. O. Cornaz & C. 
Perrin-Mercier. December 10th (November 17ih, 1915.) 

17.386. AUTOMATIC AND ŚSEMI-AUTOMATIC TELEPHONE SYSTEMS. 
matic Telephone Co., Ltd, & H. J. Herink. December llth. 

17,742. Metnop oF AND Means FoR At tacnIne Fittincs TO Sueer Merac 
OR OTHER Stitt OR STRIP MATERIAL, APPLICABLE ALSO FOR REINFORCING, Fintsu- 
ING, OR lysere THE Maroinan Epces oF Hovtts oR AVERTURES IN SHtrt 
MitTat. OR OTHER SHEET Martertacs. O. Wickham. December 18th. 


(Cognate application. 


International Electric Co. & R. G. le 


Relay Auto- 


1916. 


The numbers in brackets are those under which the specification will be 
printed and abridged, and all subsequent procecdings will be taken. 

203. Crsincs ror Execrric Wires. A. K. Modi. January 5th, 1916 
[102,387] 

440. Mess ror Aprryisc Eirctrica TrearMext to tHe Buoy. A. Vernon: 
Wad Janu wy Jith, 1916. {100 770.] ; 


prosm 


VoL. LXXX. 


T EX 


ELECTRICAL REVIEW. 


JANUARY 12, 1917. 


No. 2,042. 


ELECTRICAL REVIEW. 


Vol. LXXX.) 


CONTENTS: January 12, 1917. 


(No. 2,042. 
Page 


Preference for British Manufactures wag. © nae san wee 29 


Nottingham’s Electricity Policy ... 


Cable Junction Boxes. by S. G. illu.) ... ous bis ax 31 
‘New Polyphase Commutator Motors (illus.) or = ie 32 


American Electric Cooking Conditions Cillus.) 


The Parallel Operation of Electric Power Stations ... see OD 


War Items... Ses SER 
Business Notes ais vis 


The Condensation Pump (illus.) sa ae ed 
The Position of the PRII Engineer after the War. by 

J. Marks e ow ar 48 
Notes ... eee ses eee TA das ous eee oe 45 
‘City Notes... dai A igs Fi ase ar we 47 
Stocks-and Shares ... sie is eee eae ais s.. 49 
Electric Tramway and Railway Traffic Returns is wee OO) 


Colonial Telegraphs and eens by R. W. 


(rontinved) 
Reviews sae eee 


Weightman 


eee eee eee eee dl 


e.e ..e ene 53 


New Electrical Devices, Fittings aad Plant Gillus.) iets sew 54 
The Electrical Precipitation of Smoke and Fumes ‘iets we 55 


The Röntgen Society 
New Patents Applied for, 1916 


oon eve ove eee eee ob 


Abstracts of Published Specifications ... ee aa eee 56 


Contractors’ Column ees 


.». Advertisement page xx 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 


The Oldest Weekly Electrical Paper. 


Established 1878. 


TO BE OPTAINEÉ BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 


OFFIOE :—4, LUDGATE HILL, LONDON, E.O. 


Telegraphic Address: “* AGBRBEAYT, LonDon.” 


Code, A B O, 


Telephone Nos.: City 997 ; Central 4425 (Editorial enly). 


The “* 
by far the Largest Cir 


Subscription Rates. — Por annum, 


'£l ls. ed. ; Oanada, £1 Ss. 10d. ($6.80). 


Electrical Revie the ecignised meds f the Electrical Trades. and has 
Circulation of any Electric Electrical lad : Britain. 


num, postage inclusive, in Great Britain, 
o 


ustrial Paper in Great 


ther countries, £1 10s. 


FORBIGN AGENTS: 


ADELAIDE: Messrs. Atkinson & COo., 
Gresham Street. 


AvcxnaAND N.Z : Gordon & Gotoh, 
Albert Street; The Mining and 
Engineering Review, 3la, Strand 
Aroade, Queen Street. 


BaisBanz: Gordon & Gotch, Queen St. 


Curnisecuurcn, N.Z.: Gordon and 
Geteh, Manchester Street. 
Dunen, N Z.: Gerdon & Gotch, 
Princes Street, 

JomawwnaBWaG, CAPETOWN, BLORM- 


FONTEIN, Durpan, Port ELiz4- 
lean &o.: Central News Agency, 


Launceston: Gordon & Gotch, 
Oinmsitiere Street, 


Gordon & Gotch, Queen Sorcet. 
Place. , 
Boyveau & Chevillet, 22, Rue 
PERTH, 
Umberto I° 307. 
and Gotch, Pitt Street. 
and Gotch, 132, Bay Street. 


MELBOURNE : The Mining & Engi 
neering Review, 90, Wiltiam Street, 
Mivan: Fratelli Treves. 
New York: D. Van Nostrand, 25, Park 
Paris: 
de la Ba 
Gordon & Gotch, 
Wiliam Street. 
Rome: Loescher & Co., Corso 
Sypney: The Mining & Engineering 
Review, 278, George Street; Gordon 
Toronto, ONT.: Wm. Dawson & Sons, 
Ltd., Manning Chambers; Gordon 
WELLINGTON, N.Z. Gerdon & Gotch, 
Cuba Street. 


and Postal Orders (on Chief Office, London) to be made able to 
GERICAL Review, and crossed “London City and Midland Bank, 


tna Ganon ona 


THE UNIVERSAL ELECTRICAL DIRECTORY 


(Se A. Berly’s> 


1916 EDITION. 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 


[29] 


_— 


mw 


PREFERENCE FOR BRITISH 
MANUFACTURES. 


For many vears past we have advocated the meting 
out of preferential treatment to British manufac. 
tures by our authorities who have the spending of 
public money. Not only have we urged it in respect 
of municipal councils, whose contract proceedings 
the Law requires to be conducted without secrecy, 
but we have also emphasised the need for greater 
patriotism on the part of those having the specify- 
ing and ordering of plant and equipment for rail- 
way works, collieries, docks and harbours, &c., 
whose proceedings are not so openly conducted, the 
matter resting between engineers and directors, who 
have been presumed to act with a single eye to the 
dividend interests of shareholders. It may have hap- 
pened that personal predilections have been allowed 
tə come into play, or that there has been an over-zeal 
for an initial economy in capital outlay at the expense 
of subsequent efficiency. Cases can be recalled 
where contracts have been placed abroad by engi- 
neers whose sympathies were not suspected of being 
particularly pro-British; others will be remembered 
where the fact that a special design or type of plant 
had not hitherto been made in British works settled 
the fate of contracts because the specifying engineer 

- his authority was not inclined to ‘run risks 
or to give British firms an opportunity to launch 
out ina new direction. There is little room for ques- 


93 


‘tion now that by such action we were sometimes, 


as an industry, the long losers, and were deprived 


_ of opportunities which might have led to consider- 


able technical developments. There was, however, 
no restraint imposed, either by law or by general 
patriotic policy, which required engineers, directors, 
or municipal councillors to put patriotism before 
seriously-expected economies or profits, but the 
imposition of Trade-Union labour conditions here, 
and their absence in foreign factories, ought to have 
heen more fairly considered in making comparisons. 
It was not only here, in the British Isles, that these 
things happened, but in some of our Colonial pos- 
sessions and dependencies orders were sent from 
British territory to foreign manufacturers, partly 
because the engineers responsible either for the ini- 
stallation or for the running of such enterprises 
were of other nationalities. Perhaps one other 
factor, concerning which more has been heard in 
war-time than in the days of Teutonic peaceful 
penetration, was the readiness with which British 
purchasers allowed themselves to be feted as depu- 
tations to the land of Electrical Trusts. We are un 
able to say how far this factor seriously decided the 


course of business, but We used to hear things said 
oat © N -o s AÂ 
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and we read many an interesting Council Chamber 
discussion, concerning old-time deputations. We 
spent too much time visiting countries which manu- 
factured, and too little in visiting the purchasing 
markets of the world. 

The above, however, are things of the past. The 
future will not, we trust, find history repeating itself 
in any of these respects. We are in the main all 
agreed that, whatever may happen to Germany, 
British support of British electrical and engineering 
industries will be one of the first essentials hence- 
forth. It is as obvious as anything well can be that 
there will have to be safeguards of various kinds 
introduced for’ the protection of our industries 
against any of the old kind of Teutonic aggressive- 
ness, and we shall have to be alert for the detection 
of new devices having the same end in view by more 
circuitous routes. Some of these safeguards are the 
subject of deliberations to-day in the meetings of 
Government Committees, and after all that we have 
said there is little need to discuss them further at 
this juncture. There are, however, two matters, on 
which we have written much at different times, to 
which we feel drawn to refer again just now. One 
is that old question of Trade-Union conditions of 
contract imposed by municipal corporations and 
some other authorities. In this matter we venture 
tə hope for useful influence to be brought into 
the scale by Labour which, owing to the war, has 
gained a new insight into the problems of industry, 
and especially into the effects of foreign competi- 
tion. To us, one of the most manifestly unfair 
features of municipal contracting in days gone by 
has been the specifying of Trade-Union hours and 
rates of wages for tenderers, and permitting foreign 
firms to compete who could not be expected to 
comply with such conditions. We hardly think 
that even municipal corporations themselves will 
consent to the imposition of such inequalities in the 
future; but if they do Labour will surely lift its 
voice in regard to a public policy which allows work 
to go out of Britain to the detriment of British in- 
dustry and British workpeople. 

In view of the heavy financial burdens that we 
shall have to bear in the future. it will be important 
to ensure the spending of all public moneys in such 
a way as shall best conserve the interests of the 
British Empire, and, so far as these expenditures 
are concerned, it would almost seem desirable that 
some authority or other should be set up whose duty 
it should be +o decide whether or not the actual 
necessities of a particular situation or set of circum 
stances required the placing of contracts of con- 
siderable value abroad in certain specified countries. 
We should be the last to place anything in the 
nature of restrictions in the path of free technical 
development, but we have at times been too free 
and haphazard in some of our doings, and must 
look more closely after our own and allied industrial 
interests henceforth. What, as an industry, we may 
have to guard against, if we are to carrv with us 
the co-operation of the public authorities. is the 
temptation to raise our prices to such an extent as 
to play into enemy hands. This note of warning 
was sounded, though only, perhaps, parenthetically, 
at the Mansion House engineering meeting. We 
are sure that it will be considered judiciously in 
conjunction with the question of quality. 

The efforts which are being made to induce muni- 
cipal and other public authorities at home and 
throughout the Empire to register their determina- 
tion to give a strong preferential treatment to 
British manufacturers, should be of real benefit to 
our industries when war pressure is removed. The 
Trade and Industry Committee of the Royal 
Colonial Institute has rendered excellent service in 
this manner of late, and in our “War Items” to- 
day we record a series of resolutions which have 
heen adopted in Natal. Other organisations are 

lso at work with the object of establishing a very 


scund sentiment, or, shall we sav, of focusing or 
definitely registering an already existing sentiment, 
in favour of British products. If we can secure the 
goodwill and support of Labour at home, and pre- 
vent any weakening of policy amony purchasers here 
as municipal councils undergo election chanyves from 
time to time, and if we can be assured of the exist- 
ence of a healthy demand from public authorities 
throughout other parts of the Empire, we shall have 
good reason for satisfaction on these vrounds alone. 
apart from whatever other safeguards are secured 
to us as a result of present deliberations. 


RECENTLY, in the course of a lec- 
ture on the subject of fuel economy, 
delivered by Prof. Armstrong at 
the University College. Nottingham. 
the lecturer mentioned, in introduc- 
ing the subject, that he was not till then ‘‘ aware 
that Nottinghant was the most sinful place in the 
Kingdom so far as its fuel and power policy were 
concerned,’ and went on to comment unfavourably 
on the city’s position as regards electricity supply. 
pointing out that it was merely ‘an accident that he 
lighted on Nottingham as a crviny example of the 
need of reform, and especially of a national policy” ` 
(1.e., in regard to fuel and power). 

Although it is quite possible that the Professor's 
remarks were only intended as a general confirma- 
tion of the importance of his subject, they incident- 
ally revived a controversy of long standing, locally, 
as to the judiciousness or otherwise of the policy 
pursued by the Corporation Electricity Department. 
Sir John Turney, Chairman of the Electricity Com- 
mittee, interpreted the lecturer's remarks as an 
attack on his department, and replied at some length 
in the Council, while, on the other hand, numerous 
correspondents resident both locally and in other 
parts of the Kingdom, have supported and amplitied 
Prof. Armstrong's statement. 

So far as we are aware, the outstanding feature 
of the city’s electrical undertaking is the regularity 
with which it hands a substantial surplus over for 
the relief of the rates; this in itself is not a criterion 
of successful electricity supply, but, rather, of astute 
profiteering (and possibly electioneeriny). In any 
case, it is a reversal of what we had supposed to be 
the municipal ideal, t.¢., to supply at the lowest pos- 
sible price, consistent with financial stability. 

Whatever may be the policy of the Committee pre- 
sided over by Sir John Turney, it has undoubtedly 
placed Nottingham at a disadvantage in regard to 
modern means of producing electricity in bulk 
cheaply—which is the necessity of modern industry 
—-as compared with other cities of similar standing. 
and if we can trust the statements made in the local 
Press, the Corporation is even now reaping the 
fruits of its policy in the number of firms which are 
apparently installing their own generating plants 
Needless to add, the multiplication of minor gene- 
rating stations is distinctly -against the national 
interests, however it may be regarded by the 
City Council. It is, of course, not easy at any time. 
especially for an outsider, to account for the atti- 
tude of a municipal committee, and some of them 
have been known to favour supplving electncity at 
a loss, ostensibly because of the indirect advantages 
to the town revenues resulting from the attraction 
of new, and development of existing, industries; no 
such accusation can be levelled at the Nottingham 
Committee, which has evidently gone to the other 
extreme, much to the disgust and disadvantage. 
judging by Press comments, of local power-users. 


Nottingham’s 
Electricity 
Policy. 


Vol. 80. No. 2,042, January 12, 1917.1 THE ELECTRICAL REVIEW. 31 


CABLE JUNCTION BOXES. 
By S. G. 


‘Muca has already been written about electric cables, but 
very little has been said regarding the various accessories 
used in connection with them, which are of vital importance 
to their upkeep. 

The heavy first cost of the cables should on no account 
be overlooked when the question of accessories is under 
consideration ; and in order to maintain the cable net- 
work efficiently, it is absolutely essential that the greatest 
care should be taken in the choice of suitable accessories. 

There are several manufacturers of repute who specialise 
in cable accessories, and engineers should have little or no 
trouble in getting their demands satisfied. One might say, 
“ But the cost?” In reply, it is only necessary to refer 
to the ordinary commodities in the household. I am sure 
oe majority would agree that it does not pay to buy cheap 
stufi. 

A word of advice here would be in place : Choose a good 
firm of high standing, and keep to them ; they will get to 
know your likes and dislikes, just as your tailor does your 
clothes. Of course, it is up to you to see that you don’t 
get overcharged. The real object of this article is to 
deal on a small scale with some of the designs already in 
use, and with which the writer has had experience. It is 
the small details that make up the complete junction and 
network box which will be dealt with, and not complete 
ora which the majority of those interested are acquainted 
with. goa 

Owing to the keen. competition which prevails, the users 
of cable accessories offen accept the lowest tender. This 
may turn out all right in some instances, but there are 
cases, and not a few, where by paying a little extra a decided 
saving can be effected ; this point is very often discovered 
by the jointer when it is too late to rectify it. 

The choice of accessories requires very careful considera- 
tion, and care should be taken to obtain material of good 
quality, design, and workmanship. 

General.—In the first place, junction and network boxes 
should not be skimped in design. Ample room should 
be provided for making the joints of the cables, and the box 
should be of such dimension, that it takes the necessary 
gear comfortably. 

The designer should put himself in the place of the 
jointer, and consider if he could joint the cables up properly, 
and, in the case of a network box, he should also place 
himself in the position of the mains engineer—that is, after 
the box has been connected up ; can the gear, links, or fuses 
be disconnected easily ? ` 

There is one special point which should not be overlooked 
in the design of a link-disconnecting box, and that is, the 
connections should be read easily when the links are in 
position. It should be possible at a`glance to tell which 


Fig. 1. 


is, say, positive, negative, or neutral, or, in the case of 
three-phase work, the phases a, B, and c should each have a 
distinctive mark, so that they can be easily recognised. 


B Fig. 1 illustrates diagrammatically a four-way discon- 


necting-box for triple-concentric cable ; it will be observed 
that “ like poles ” can be easily traced. 


X 


Sweating Sockets.—The importance of sweating cables 
into cable socketa properly cannot be over-estimated ; 
the following incident is a case in point, Whilst I was 
engaged upon a large cable contract, I had occasion to 
connect up some extra cables into an existing street pillar. 
It was not until about 3 o'clock in the morning that I 
could go along with my men to this pillar, as we had been 
working all night on other points of the system. It was 
mid-winter, and the most severe experienced for many years. 
In order to support these additional cables, which, by the 
way, were very small ones, I “taped ” them temporarily to 
one of the larger existing cables, about ‘5 sq. in. area. | 
Imagine my surprise when this large cable came out of its 
sweating socket. Upon examination, it was found that the 
end of the cable only entered the socket by about ẹ in., 
although the sweating hole was about 34} in. to 4 in. long. 
By the time our small connections were made, it was time 
for the “ workman’s car” to commence running, so the 
best we could do for the time being was to bind the cable to 
the socket temporarily to prevent it from coming out again. 

About noon on the same day the police came to my hotel 
with a report to the effect that there was a strong smell of 
gas near this pillar. I immediately went to the spot, and 
discovered a very bad leakage—so bad, in fact, that when I 
opened the door it flew out of my hand, and I staggered 
back, the smell being so strong. 

After I had regained my composure, I came to the con- 
clusion that a very serious explosion had been averted by 
the timely discovery of the badly sweated-in cable. There 
is no telling what might be the outcome of bad work like 
this ; therefore, my advice is “make a good job of it,” 


_ and see that the fittings are properly tinned before applying 


the cable. 

Design of Fittings —The design of cable fittings is a 
matter which requires special attention, and if the following 
remarks are of no value to the cable engineer who is 
fairly advanced in his work, they may be of use to the 
designer or draughtsman. 

To commence with, the most simple form of connection 
is one single cable sweated into a cable socket, or one cable 
connected to a similar cable by means of a sleeve. 
Although these appear very simple, there are important 
points to be observed in the design of the same. For in- 
stance, the sweating length for each cable should be at least 
one and a-half times to twice the diameter of the strand 
(some engineers insist upon even three or four times the 
diameter); also in order to make a sound job the cross-section 
of the sleeve should be so designed that it will carry the 
full current which the cable is carrying (assumed at 1,000 
amperes per sq. in.) at 800 amperes per sq. in. in copper, and 


Fia. 4. 


means should be provided for pouring in the solder. See 
figs. 2 and 8. A good supply of grub screws could be pro- 
vided to make a good job. | l 
A “split” sleeve is sometimes preferred to the above, in 
which case the same remarks apply. The screws for fixing 
the two halves together must be mechanically strong. See 
fig. 4. 
genre ‘type of sleeve is the “clamping” type. See 
fig. 5. This is different to the “ split ” type, as it is used 
for clamping the cable without the need of soldering. 
To make a good job of the joint, the sleeve must be 
drilled with a packing-piece placed between the two halves, 
say about ,', in. thick, the sizeof the drill being just a 
shade smaller than the diameter of the strand of the cable. 
The result is that a slightly eccentric hole is formed, and 
a good grip on the strand is ’ensured. |The same remarks 
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regarding carrying capacity, &c., apply here also, with the 
exception that with this type of fitting, when used for 
mining work, the total length should be equal to at least 
four times the diameter of the strand. 


PREIONE MECE 


Fia. 8. 


The middle and outer conductors of concentric and 
triple-concentric cables are secured to fittings in various 
ways. Figs. 6 and 7 illustrate what are termed “ binding ” 
fittings. The strands are bent over the conical projection, 
and secured by means of binding wire, then sweated. One 
advantage of this type of fitting is its cheapness. 

Another type of fitting is illustrated in fig. 8 ; this is 
termed a “ barrel” or “eye” fitting. The outer conductors 
are sweated to the inside of the barrel. Although a great 
number are used, this device cannot be compared to the 
“clamp” fitting, fig. 9: This is, perhaps, the best of all for 
concentric cables. As will be seen, a brass sleeve is slipped 
between the insulation and the outer conductors, then the 
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strands are clamped round the sleeve and finally sweated. 
This fitting is specially adapted for use with paper-insulated 
cables, there being little likelihood of damaging the paper 
during the process of sweating. 

The length of clamp fittings, as shown in fig. 9, for 
general use, is a point which is sometimes overlooked. The 


following dimensions are suggested for clamp fittings which 
are also sweated :—Length of fitting = D x °75, and for 
tittings which are not sweated D x 1, where D = the bore. 


With clamp fittings of the above description, too much 
reliance is often placed upon the soldering. A clamp fitting 
is a “clamp” fitting, and it should be bored to such a 
diameter that when the two parts are screwed together 
the faces should fit properly, and, at the same time, the 
conductors should also be gripped securely. 

Fig. 10 illustrates what is termed a.“ ring clamp ” fitting, 
used for concentric and triple-concentric cables. Although 
this fitting was first introduced about the year 1899, it 
takes some beating for making a good mechanical as well 
as electrical connection. 

As will be observed, all the strands are clamped on to 
the main pillar by means of a ring fixed with set screws. 
The one disadvantage about this fitting when used in boxes 
is that it takes up a lot of room, and, consequently, the box 
has to be made much larger than if the fittings shown in 
fig. 9 were used. i 

Another type of fitting for concentric cables, and one 
which makes a really good job, is that shown in fig 11, and 
known as the “cone” type. The sketch illustrates a fitting 


Fia. 9. 


to take the end of a concentric cable ; but, of course, it can 
be designed “double ended ” to make a straight-through 
connection, orethree-way if desired. This type of fitting 
can also be used for a single cable by placing some of the 
strands in the hole and the remainder over the cone. 


(To be continued.) 


NEW POLYPHASE COMMUTATOR MOTORS. 


ALTERNATING-CURRENT motors for driving machine tools and for 
similar service should have practically the same characteristics as 
the adjustable-speed shunt-wound D.c. motor. The features which 
make the D.C. motor so desirable for machine tool work are :- 

1. The practical constancy of its speed under varying loads. 

2. The simplicity and ease with which the speed may be altered 
to meet requirements. : 

3. The wide range over which such adjustment is possible. 

The first of these is also characteristic of the squirrel-cage induc- 
tion motor, which in its simplest form is essentially a single-speed 
machine. It can be designed to run at either of two speeds, one of 
which is just twice the other, and, by providing an additional 
winding, at two other speeds bearing the same ratio to each other. 
A motor of this kind for use on a 50-cycle circuit. for example. 
might have windings designed for synchronous speeds of 1,500, 
1,000, 750 and 500 R.P.M., but no intermediate speeds would be 
possible without considerable and complicated additions to both 
motor and control gear. In cases where it is desired to run a 
machine at two,*three, or four definite speeds bearing a simple 
ratio to each other, and frequent changes from one speed to 
another are not necessary, this type of motor is quite satis- 
factory. Like all squirrel-cage motors. it is not adapted for 
starting under heavy loads. This type of motor has been exten- 
sively used for driving small machine tools. and in larger sizes for 
textile printing machines, &c. The larger sizes are, however. 
open to objection on account of the occurrence of relatively 
heavy current rushes when a change is made from one speed to the 
next. ` 

The normal slip-ring type of induction motor ‘is also essentially 
a single-speed machine, although the speed can be varied over a 
wide range with the greatest ease by introducing and regulating 
suitable resistances in the rotor circuit. When operated near 
synchronism, its characteristics are similar to those of a shunt- 
wound D.c. motor. At lower speeds they partake more and more 
of those of heavily-compounded and series motors, and the plain . 
slip-ring motor is, therefore, unsatisfactory in cases where it is 
desirable to have practical constancy of speed under varying load. 
such as is obtained with the adjustable-speed shunt-wound D.c. 
motor. 

Like the squirrel-cage motor, the slip-ring motor can be designed 
to run steadily at either of two speeds, one of which is twice the 
other, but this generally involves the use of three additional slip- 
rings and a more complicated controller. Such a motor has good 
starting properties, and can often be used where only two steady 


` speeds are required. As in the case of the squirrel-cage motor, 


additional windings may be fitted to give a further choice of steady 
running speeds, but the complication and cost of the motor and its 
control gear then hecome excessive. s 


+ 
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The use of a changeable pole squirrel-cage motor in cascade with 
a slip-ring motor affords a means of obtaining three definite running 
speeds, the ratios of which will depend on the numbers of poles in 
the machines. For instance, a 12-pole slip-ring motor in combi- 
nation with a squirrel-cage motor designed for four and eight 
poles will have synchronous speeds of 500, 375, and 300 R.P.M. 
when operated on a 50-cycle circuit. Combinations of this kind 
are generally too expensive and complicated for use in small 
sizes, but the main and auxiliary motor may be combined in one 
machine with considerable advantage. This has been done under 
Hunt's patents, and Cascade motors-of this kind are on the market. 
They are subject to the limitation that one number of pairs of poles 
must be twice the other, so that the maximum and minimum 
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Fig. 1.— B.T.H. PoLyPHASE COMMUTATING MOTOR: POWER 
FACTOR AND SPEED CURVES, FULL-LOAD TORQUE 485 LB. FT. 


speeds are in the ratio of three to two. These machines are 
generally arranged for operation at the minimum speed ; inter- 
mediate speeds can only be obtained by the use of regulating resist- 
ances, as in the case of the ordinary slip-ring motor, and therefore- 
at the expense of constancy of speed under varying load and with 
greatly reduced efficiency. 

Each of the motors and combinations described above has its own 
special field of application, but none has the same operating 
features as the adjustable-speed D.c. motos, and in view of the very 


Fic. 3.—50-H.P. B.T.H. Motor, 540-180 R.P.™M. 


general. distribution of electric power by alternating-current 
systems there is a wide field for an A.c. motor with the same 
characteristics. 

To meet this requirement, the British Thomson-Houston Co., 
Ltd., has introduced an improved type of commutator motor which 
can be built for pressures up to 600 volta and frequencies up to 
60 cycles. Speed adjustment is effected by moving the brushes by 
means of a large hand wheel, and may therefore be carried on con- 
tinuously from the lowest to the highest speed, as would be the 


case with a shunt-wound D.c. motor if it could be provided withla 
field rheostat having. an infinite number of stepe. mele: 
When the brushes are adjusted for the minimum runningéspeed, 
the motor may be started by switching it straight on to the supply 
system ; under these conditions the starting current is about one 
and a half times the normal full-load current, and the starting 
torque approximately twice the normal full-load torque. The 
starting properties of this motor are, therefore, superior to those 
of a standard slip-ring machine, and there is the advantage that a 
starting rheostat is quite unnecessary. There are no separate 
resistances or transformers, and the motor is quite self-contained, 
the only accessory required being the ordinary switch with over- 
load and low-voltage release, or other standard protective devices. 
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Fic. 2.—B.T H. Motor EFFICIENCY CURVES. 


The efficiency at the maximum speed is slightly lower than that 
of a standard induction motor, but at the minimum speed it is 
much higher than that of an induction motor of the same speed 
and power. i 


The power factor is uniformly higher than that of an induction 


` motor, and at the maximum speed the machine will even draw a 


slight leading current over a wide range of load. p 

The output is proportional to the speed, and in this respect alone 
the new motor differs from the adjustable-speed D.C. machine, 
which is only capable of giving the same output over its whole 
speed range. = 

The curves in figs. 1 and 2 show the results obtained by brake 
tests of a 400-volt, three-phase motor designed for an output of 
50 H.P. at 540 R.P.M., and for speed adjustment down to 180 R.P.M. 
They are self-explanatory and quite typical. It is interesting to 
note that with its armature locked and an input of 110 amperes 
per phase, this machine exerted a torque of 1,020 Ib. ft.. or 
more than twice the normal full-load torque with one and 


Fig. 4.—30-H.P. B.T.H. MOTOR, 720-240 B.P.M. 


three-quarter times full-load current. The motor from which 
these results were obtained is shown in fig. 3, from which it 
will be noted that the brush spacing is much more open than 
is usually the case in polyphase commutating motors. The 
standard number of brush studs for motors of smaller output 
than 50 B.H.P. is nine, and for larger motors twelve, and these 
numbers are quite independent of both frequency and speed 
range. 

Standard machines are designed for speed adjustment between 
maximum and minimum speeds having a ratio of three to one, but 
this range may be increased to four to one at slight extra cost, pro- 
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vided there is no objection to the standard temperature rise being 
exceeded at the lower speeds. Motors for use yn 25-cycle circuits 
may even be regulated from the maximum speed right down to 
standstill. 

Fig. 4 shows a motor designed for an output of 30 H.P. at 720 
R.P.M., with speed adjustment down to 240 B.P.M., and indicates 
the method of securing satisfactory ventilation at the lower speed. 
Air is drawn over the commutator surface and through the 
machine in an axial direction. and then delivered radially through 
the openings in the end-shield by a fan of large diameter. 

These motors may be reversed in the same way as an induction 
motor ; that is, by interchanging two of the primary leads. Like 
the induction motor and the D.c. shunt-wound motor, this motor 
acts as a generator, and returns energy to the line when driven 
above the no-load speed for which it happens to be adjusted. 

Dynamic braking can thus be carried out at any speed within 
the range of adjustment for which a motor is designed. a property 
which makes this type particularly suitable for the driving of 
hoists and small windiny years. 


AMERICAN ELECTRIC COOKING CONDITIONS. 


IN a recent article in the Electrical Review and Western Elec- 
trician, Mr. O. SWoBOvA gave an analysis of electric 
cooking rates and conditions in the States and Canada. He 
pointed out that the use of nickel-chromium alloy had solved 
the dithculty of a suitable material for electric heating pur- 
poses. Another dithculty was the high cost of electrical 
energy; the cost was not in many cases sufliciently low to 
warrant a rapid introduction of the art, although the price 
was steadily falling, and in many cases special low rates for 
off-peak loads for installations with electric ranges were being 
offered. 

The author predicts that in a comparatively short time 
electrical energy will be offered not only in the States, but 
all over the civilised world at such rates that electric cooking 
can be universally adopted, and mentions that in England, 
in quite a number of cities, a rate equivalent to 2 cents per 
KW.-hour is charged, which is far lower than those in the 
States, which range from 3 to 6 cents per KW.-hour. 

The author goes on to study the data as to rates for 
domestic cooking in 80 cities, these being situated in 28 dif- 
ferent States in the U.S. and Canada; most of these rates 
are not more than three years old. 

Twenty-six systems, or 30.6 per cent., apply a so-called 
room schedule, in accordance with which the price per KW.- 
hour is reduced after a certain initial quantity at a high price 
has been consumed. This quantity varies in accordance with 
the number of active rooms in the residence. In some in- 
stances the number of the square feet of the floor space is 
substituted for the number of rooms. 

Twenty-four systems, or 28.3 per cent., use a two, or multi- 
rate, schedule. As in the preceding rates, the price per KW.- 
hour is reduced after a certain initial quantity at a high 
price, approximately light rate, has been consumed. In this 
case, however, this initial quantity is the same for all con- 
sumers. Some systems make only one reduction in price per 
KW.-hour; others make two or more, setting for each step 
a fixed amount of current consumption. 

Eighteen systems, or 21.2 per cent., have a plain Kw.-hour 
schedule, there being one uniforin price per KW.-hour, regard- 
less of the quantity of current consumed and the capacity 
(connected load) of the installation. 

Twelve systems, or 14.1 per cent., charge on the basis of 
maximum demand, as is customary for practically all power 
service. 

Three systems, or 3.5 per cent., apply a plain Kw.-hour 
schedule, the same as the other 18 systems just mentioned, 
but in addition thereto make a fixed service charge per month. 

Two systems, or 2.3 per cent., also apply a plain KwW.-hour 
schedule, the same as the other 18 and three systems, but give 
a discount, which increases with the current consumption. 

These figures clearly show that the room and two or multi- 
rate schedules are the most favoured methods of charging. 
In these cases the primary rate gives a hizh return for a 
small initial amount of energy, usually equal to the monthly 
demand for light during peak load hours, so that the 
remainder, representing energy consumed during off-peak 
load hours, can be sold at a low rate, and one meter only is 
used for light and power. 

Sixty-one per cent. of the systems referred to allow a fixed 
prompt payment discount; the remainder allow none, and 
three of them provide a penalty if the bill is not paid in a 
certain time. Sixty per cent. use one common meter for all 
requirements. 

In order to make a direct cost comparison, the unit price 
of 100, 200, and 500 Kw.-hours purchased in one month was 
worked out. The lowest charge for 100 Kw.-hours is between 
1.5 and 2 cents per kW.-hour; the lowest charge for 20 
and 500 Kw.-hours is between L and 1.5 cents; the charge 
made by more than 50 per cent. of all svstems lies between 
3 and 6 cents per kKW.-hour, and the highest charge for 100 
KW.-hours is slightly in excess of 10 cents. The highest 
charge for 200 Kw.-hours lies between 9 and 10 cents, and 


the highest charge for 500 KW.-hours lies between 7 and 8 
cents per KW.-hour. 

Of all the systems investigated, 10.6 per cent. charge less 
than 3 cents for a monthly purchase of 100 Kw.-hours, 65.9 
per cent. less than 6 cents, and only 4.7 per cent. adhere to 
the customary charge of 10 cents of 10 years ago. 

One of the other factors affecting the electric-cooking rate 
is the influence of this load on the feeder system, through 
Which the energy is delivered to the consumer. While the 
maximum demand for a single range seems to be between 
35 and 40 per cent. of its connected load, the maximum 
demand for groupa of ranges, as shown in the first three 
items of Table I, does not exceed 15 per cent. (14.6 per cent.) 


TABLE I.—Central Station Rates.—Connected Load, Maximum 
Demand, and Diversity-Factor for Domestic Ranges. 


Connected Maximum 


Name of No. of load, demand, Diversit 

city or country. households. kw. aw, factor. 

Salt Lake City. Utah ... 24 1 11°5 150 % 
Great Falls, Mont. na- 421 110 135 12°3 
Worcester, Maas. oes 16 TT 13:5 175 
Anaconda, Mont. s 722. 92 — — 
Canada ... ee sae |! == 29° z= 

England ... S bus 1 6'2 22t 36°6 % 


* Maximum demand during six successive days. 
t 1°75 ww. are light and heat. 


of the connected load. In other words, the diversity factor 
is about 1 to 7, permitting the installation of seven times as 
many ranges on a feeder system as the connected load appar- 
ently would permit. In fact, it is even considered safe (L. A. 
Gale) to figure on a ratio of 1 to 10, as the maximum demand 
of the domestic-cooking load does not occur at the time of 
the station peak. 

Similar conditions exist for large kitchens. The two named 
first in Table I[, and supplying regular restaurant service, 


TABLE I1.—Central Station Rates.—Connected Load, Marimum 
Demand, and Diversity-Factor for Large Kitchens. 


Connected Average Maximum 
Place of load, demand, demand, Diversity 
installation. KW. KW. KW, factor. 
Engineers’ Club, Boston 30:0 = - 180 600 % 
Quaker Cafeteria, Sacra- 
mento, Cal. ... .. 962 — 550 573% 
U.S. battleship Teras : 
Officers’ galley oe 120 27°4 540 450% 
Crew's galley ... o 240 212 90'0 375 % 
Siemens-Schuckert Co., 
Berlin, Germany ... 93 20—40 40°0 430% 
North German Lloyd, 
Bremen, Germany ... 194 40 —60 600 309 % 


furnish meals at all hours of the day to single persons or 
small parties at short notice, and, therefore, must have a 
high maximum demand as well as a high diversity factor 
(57.8 per cent., or 1 to 1.75). The other four kitchens, how- 
ever, supply meals only at fixed hours of the day to large 
groups of persons at one time, and consequently have a maxi- 
mum demand and diversity factor (37.7 per cent., ora 1 to 
2.6) fully one-third smaller than the other two. In addition, 
therefore, it should be borne in mind that battleships, as 
Well as the two enterprises named, have their own power 
houses, which when the help ceases to work for the purpose 
of eating, operate with a minimum load, and, therefore, can 
supply the entire cooking energy without an increase in the 
capacity of the plants. 

In the second portion of the article, Mr. Swoboda turns to 
the more diticult part of his subject—that of establishing cost 
data of actual cooking operations. 

The difficulties met with are worth recording. in view of 
the frequency with which such data is tendered in papers 
and discussions. 

He points out that some reports state the energy for heat- 
ing food only, securing hot water and steam from another 
source: others include all this, and in one instance the heat- 
ing of the water for washing dishes is recorded. The type 
of equipment ir often not stated, although efficiencies vary 
considerably Sometimes energy registered by the meter is 
used for other purposes and not indicated; also savings in 
food and labour, and maintenance of equipment are rarely 
mentioned. 

It is assumed that each country has developed a standard 
practice of its own. In the States and Canada hot water 
is supplied to the kitchen from the general system of the 
building; steam also is often available in factories for certain 
cooking purposes, and the electric equipment consists of a 
baking and roasting range, though with a single-meter sys- 
tem probably other domestic uses are also included. 

The author, evidently judging by the English trial data 
which he publishes, concludes that it 1s customary to heat 
the water by special coke boilers—which is, of course, very 
far from -being true as regards the average English con- 
sumer, who will probably continue for sorne vears to use the 
existing coal range for heating bath water when required. 
and use the electric boiling ring, just as he now uses the 
gas boiling ring, for minor requirements. 

Mr. Swoboda falls into the further error (if our interpreta 
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tion of his remarks is correct) of assuming that it is the- 
usual English practice to give special cooking rates and 
install special meters for cooking, thus eliminating the use 
of energy for other purposes. 

While this is certainly true as regards the two or three 
individual returns recorded by him of English tests, yet the 
fact remains that the majority of the progressive electric 
cooking centres in this country have adopted a domestic or 
‘*single meter for all domestic purposes” tariff, the move- 
ment having received its impetus from the favourable results 
obtained by the so-called ‘* Norwich tariff,’’ which was put 
into use nearly 10 years ago, long before the Americans had 
made any move in this direction. 

Germany, according to Mr. Swoboda, has adopted the 
aystem of individually heated cooking vessels to a consider- 
able extent, and heats the water electrically. 

Judging by the conditions, it it assumed that the German 
reports cover only two hot meals per day, as against three 
in England and America. 

The data covers a period of eight years, and the author 
deduces that in the United States and Canada 1 Kw.-hour 
per day, or .33 KW.-hour per meal, are required; in England 
1.36 Kw.-hour per day, or .44 xw.-hour per meal, and in 
Germany .76 Kw.-hour per day, or .38 KW.-hour per meal. 

The German figures include water heating, and correcting 
for this the cooking figure becomes .2) kw.-hour per person 

r meal, which low average is attributed to the use of 
individually hedted utensils in place of large ranges. 
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Cooxrina LOAD CURVE OF AMERICAN APARTMENT HOUSE. 


Average electrical consumption means little to the pur- 

aser of an electrical stove, who would naturally like t^ 
know the approximate monthly bill. Tabular data from 
American sources shows that the average bill is $3.5 per 
month for a 3-cent rate. In addition, it is mentioned that at 
Billings, Mont., with 300 ranges, the lowest bill is about 
$1.50, and the usual highest about $5, neg echo a few 
careless consumers who incurred bills up to $10. For fully 
one-half of the consumers the bills were not inore than $3.6 
per month each. 

The compan 
that the bill 
hold. | 

The energy consumption in the case of restaurant kitchens 
(a la carte service) ranges from .95 to 1.21 Kw.-hours per 
meal, and for large kitchens, feeding groups of persons at 
fixed hours (as the U.S. Battleship Teras and a large German 
cable works) from .33 to .43 Kw.-hour per meal. The energy 
consumption falls off with experience of the use of the 
apparatus. : 

The author draws attention to the ease with which electric 
heating can þe applied to individual apparatus, such as 
table utensils; to she possibility of using automatic tempera- 
ture regulation in ovens, and Introducing exact cooking 
methods leading to certain results, in connection with which 
time and temperature data has been published by Lancaster 
and Gumaer. 

The saving in both labour and food are referred to, as 
well as the superior quality of the food when cooked. 

Several of the tables reproduce English results which have 
already appeared in our pages. 

We notice that the author avoids all reference to the first 


operating at Twin Falls, Idaho, guarantees 
all not exceed $4.8 per month for any house- 


= cost of apparatus, which is a greater obstacle in this country 


than the cost of energy to the general adoption of electric 
cooking, and judging by opinions of American central-station 
men set forth in the report of the Electric Range Committee 
of the N.E.L.A. (quoted in our issue of October 6th) is also 
not without influence on progress in the States. 

Mr. Swoboda's paper, which contains 21 tables of electric 
cooking data, is an instructive summary of the present posi- 
tion of the art. We can only regret that more representative 
English data was not available, or, at any rate, not included, 
although from the “busines getting” point of view, prob- 
ably more convincing than any data to the average person 18 
the knowledge that other people, in similar circumstances, 
are adopting the electrical method. This fact is, for -instance, 
corroborated in an article by Mr. S. M. Kennedy which 
appeared recently in the Electrical World. He mentions the 


case of a lady who was about to construct an apartment 
house, and wanted independent advice regarding the advan- 
tages of electric cooking in such a case. The local power com- 
pany referred her to 13 apartment houses in different parts 
of the States, and 10 of these replied, all stating that the 
electric range filled all the cooking requirements of the 
tenants; the rate paid averaged 3 cents per KW.-hour, and 
monthly bills varied from 1.75 to 3.50 dollars, averaging 2.15 
dollars. All advised the equipinent of the new apartment 
house with electric ranges as being clean, safe, economical, 
and modern. The unanimity of the replies was a revelation 


- to the lady who applied, and to some of the power company’s 


employés. [We reproduce a typical load: curve from a house 
of this type containing 45 apartments.) Mr. Kennedy also 
referred to a half square mile area in a rural district in 
Southern California, where of the 16 houses in the block, 14 
aie using electric ranges, despite the fact of there being 
natural gas mains only 1,000 ft. distant. One householder 
was induced to purchase a range, and it is significant that 
within less than four months, the other 13 residents fol- 
lowed suit; this is not an isolated experience on this con- 
pany's system. 


THE PARALLEL OPERATION OF ELECTRIC 


POWER STATIONS. 


On December 12th the paper on this subject by Mr. J. S. 
PrcK was discussed by the ScottisH locau SECTION of the 
INSTITUTION OF ELECTRICAL ENGINEERS. An abstract of the 
paper appeared in our issue of December Ist, 1916. 


Mr. W. W. Lacki (Glasgow), who opened the discussion, 
admitted that Glasgow was one of those cities guilty of hav- 
ing separate stations for traction and power, but these had 
for years been run in parallel when required. In Glasgow 
they had had considerable experience in linking-up. In 1898 
the Corporation purchased the Kelvinside undertaking, and 
in 1913 the Partick and Govan stations were taken over by 
the Corporation and linked-up with the Glasgow system, and 


it was not very long before the consumers’ lamps and wiring 


were brought into line with the Glasgow pressure, and the 
Partick and Govan stations were then run in parallel with 
the Glasgow stations when required. In the case of the 
Kelvinside station, it supplied its own area from 3 to 11 p.m., 
when the load was considerable, but during the remaining 16 
hours of the day the load was drawn from the main power 
stations. Govan and Partick stations would have undergone 
similar treatment had not the war compelled the suspension of 
operations. For stations of less than 3,000 KW. which were 
to be linked up with large power stations, it would be found 
practicable to change consumers’ lainps and apparatus to a 
pressure and periodicity to suit the larger power station. 
There were 14 local authorities and 14 supply companies in 
the London area supplying electricity. There was no doubt 
that the 12 of these of under 3,000 KW. maximum demand 
could and should be tackled, which would practically halve 
the number of generating stations in London. It appeared 
to him that for many years linking-up would be limited to 
an exchange of energy at times of light load, i.e., at week- 
ends and on holidays, and in some cases for all-night loads. 
Consequently, when apparatus had to be installed it wou'd 
not be necessary to have it of anything like the capacity of 
either of the stations connected. When Port Dundas, St. 
Andrew’s Cross, and Pinkston stations were linked-up, fortu- 
nately they had the same voltage and périodicity, and little 
trouble was experienced. The plant at Pinkston at that time 
consisted of reciprocating engines, running at 75 RPM., 
coupled to alternatéra with 40 poles, whereas the plant at 
Fort Dundas consisted of turbines running at 750 and 1,500 
R.P.M., with 2 and 4-pole alternators. One or two adjust 
ments had to be made before all went smeothly, but there 
was nothing of a serious nature. The three stations were 
now run in parallel at times of full load, and interconnected 
with cables which, between Pinkston and Port Dundas, were 
over one mile long, and between Pinkston and St. Andrew's 
Cross between two and a half and three miles Jong. All the 
stations might be said to be of different capacities, and yet 
there was no difficulty in arranging the load amongst them. 
He could not say what the speed regulation of the reciprocating 
engines at Pinkston was, but he thought it was very different 
from the speed regulation obtained from turbine-driven sets. 
If a rotary was to be used for interconnection both ways it 
must have independent field excitation if it was to be any- 
thing like stable. This arrangement was adopted in the 
Falkirk electricity department. 

Mr. Wnrysatt (Greenock) pointed out that it was a fact 
that many stations were being satisfactorily operated when 
linked-up to each other without any of the devices spoken 
of by Mr: Peck. His personal experience of linking-up was 
small. In Greenock they had interconnected with a small 
hydro-electric system at very short notice, and there had been 
no difficulty. In connection with the linking-up of two under- 
takings having a different periodicity. he favoured the syn- 
chronous motor-generator, and thought they should be pre- 
pared to accept its disadvantages. 
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Mr. Arcu. Pace (Glasgow) argued that the necessity for 
considering complicated phase-converters and frequency- 
chungers was a rellection on the short-sighted polevy which 
was followed in the early days of eleetnety supply. One 
undertaking in Scotland started out by offering its prospec 
tive consumers B-phase, 2-phase, or direet-current supplies all 
at different voltages. In Glasgow they were running four 
stations linked up. with an aggregate capacity of 60,000 KW, 
‘Lhe first two stations had been running together since 1905, 
and the electricity departiment and tramway systems were 
linked up in 1908.) So long as the stations were working in 
tandem, or, as one might express it, in series, there was no 
trouble. The only limiting tactor was the capacity of the 
interconnecting cables. ‘They had recently closed the links 
forming a triangle, and the possible necessity for some type 
of trunk cable was looming up. He was afraid the hupression 
conveyed by this paper to engineers who had no experience 
of running A.C. stations in synchronism, and who were con 
templating this step, would be unfavourable, and it might even 
Lave a deterrent effect. It could not be too strongly pointed 
out that so long as the frequency was common, whether or 
not the voltage varied, the running of any number of stations 
linked-up was a very simple matter. In Glasgow, apart from 
the economies effected (and these had been considerable), 
the great feature of linking-up had been the factor of safety 
so far as continuity of supply was concerned. This might be 
noticeable there because the tramways department had little 
or no hghting load, and the margin of spare plant in Pinkston 
was always avatlable to help the electricity department when 
sudden darkness came over the citv. They had all kinds of 
plant, reciprocating engines and turbines, with varying regu- 
lation at the steam end, also throttle and cut-off governing. 
The better regulating machines did take up the fluctuations, 
but with the large number of plant units in ceonnnission the 
ammeters were fairly steady, Tbe load distribution was 
easily controlled by the switches for regulating the speed, 
which were mounted on the main control panels. It might 
be well to sound a note of warning to engineers who were 
thinking of linking-up, to make certain that the capacity of 
the interconnecting cables was not only adequate to deal 
with the load to be transterred from one station to the others, 
but that tħere should be a margin of copper to deal with the 
fluctuations, which in the case of, say, a tramway or railway 
load would be shared by the prime movers in the second 
station which ordinarily was dealing with a power and hight- 
ing load. He asked the probable etticteney of the phase- 
converters; anyone who had had experience of the tricks of 
motor-generators and rotaries when there was a surge on the 
A.C. system knew how unreliable these frequeneyv-changers 
were bound to be. As to the question of reyulators im the 
feeders, he asked Mr. Peck where his preference lay as be- 
tween the induction type and step-by-step regulation. It was 
their practice to have a voltage-reculator on only one station, 

Mr. SEDDON thought that linking-up would no doubt hasten 
the growth of larger stations, with a corresponding reduction 
of plant in the smaller ones, and this change would) operate 
to the advantage of the supply authorities. Probably only in 
the case of stations of about equal plant capacity would ex- 
change of load take place. At tunes, transfer of load would 
have to be effected with low frequency and volts down on 
the disabled station, so that auxiliary bus-bars would be 
required. He believed synchronous motor generating plant 
was the best coupling to adopt. Where it was required to 
connect a single-phase station with a 3-phase supply of a 
similar frequency, he beheved Scott-connected 8-phase to 
®-phase transformers was the best method. 


In hisreply, Mr. Peck pointed out that those with 3.000-Kw. 
stations and under could change to the standard frequenev 
of the district; pressure could be cheaply changed by trans- 
formers being rewound. As regarded frequency, if the sta- 
tion was small and uneconomical, it was time it was scrapped. 
It might involve the changing of voltages, and there might be 
a difficulty in changing from 25 to 50 periods, or froin 40 to 
50, and it would be necessary to make some radical changes 
in the motors or couplings. It was standard practice to put 
in a rotarv-converter for correcting speed deviations, and 
speed would fluctuate unless there was some exciter to make 
the speed stable. Small independent stations would probably 
be changed into sub-stations for distributing purposes, which 
would be to the general advantage. Tet them have large 
stations by all means. though he did not see why the small 
stations should not do what they could. | The sinall station 
could be, run with a governor, and at waste-heat stations let 
them supply all the energy thev could. Tle thought it was 
quite possible to transfer at unity power factor between sta- 
tions without boosters if a smal difference in voltage was 
allowed, Step-by-step regulators were cousiderably more. etf- 
cient than induction regulators, which also took a consider- 
able amount of current from the lme. although. perhaps, not 
go much as to affect a large system. On the other hand, the 
induction regulator would give a uniform variation in voltage 
and also had the advantage of being motor or automatically 
driven. As to his illustrations, they must remember that the 
speed of motors was constantly being adjusted to make the 
stations take up the desired load, the governors being set 
for a certain regulation, and having the load factor over the 
whole range. In practical working. extreme ranges seldom 
or never occurred. His impression was that a frequency- 
converter would be somewhat cheaper than a phase-converter 
of the motor-generator type with a 3-phase motor and 2-phase 


generator, or vice versa. To link up a system with 36,000 
kW. of plant, a frequency-changer of 49.000 kw. would be 
required, and a number of trequency chanpers were in use 
approximating that capacity. Jt they were not to scrap odd 
frequencies, and wished to link up large svstems, it would 
involve large cost for frequeneyv-changing apparatus, 


WAR ITEMS. 


’ 


Trading With the Enemy.—The © London Gazette "" for 
January oth contains further lists of persons and bodies an 
the following countries with whom trading as prohibited :-— 
Argentina, Uruguay, Bolivia, Brazil, Chile, Colombia, Greece, 
Moroceo, Netherlands, Paraguay, Spain, Ae. 

The Controller of the Foragn Trade Departinent has issued 
anew consolidating: list’ ceontaining the mates of over 2.000 
persons and firms with whom persons ino the Coited Kingdom 
are forbidden to trade. Cases stil come to the notice of the 
Department in which finns are corresponding wath persons 
on the statutory lst, and they not intrequently give as an 
excuse that they have never heard of the list. Everyone en 
gaged in foreign trade should reahse that he as under an 
obligation to make hituself famibar with the statutory Lest, 
and to observe it. Fialure to do so renders hun hatde to the 
heavy penalties provided by the Trading with the Enemy 
Acts, and these apply to holdings any conumunication what- 
ever With anybody on the statutory list, and not merely to 
entering into an agreement or continuing) to carry on busi- 
hess with such Persons. In exceptional cases a heence may 
be obtained from the Foreign Trade Departinent exempting: 
from the prohibition. The statutory list is published at inter- 
Vals an a consolidated form, and additions are made approxi- 
mately at mtervals of a fortmight. Copies of the consolidated 
list and of all additional lists anay be obtained at a small cost 
from the Supenntendent of Publeations, Hos Majesty's Sta- 
tionery Otice. 

The German Aron Meter Co.—It is stated that all the 
shares in the H. Aron Flektrizitats Zahler Fabrik, G.m.b.H., 
ot Charlottenburg, have recently passed into the possession 
of German subjects. As a consequence, the compulsory ad- 
ministration dntroduced by the Ministry for Cominerce has 
been abolished. 

Tramways Substitution.—The Municipal Pramways Asso- 
Clition announces that arrangements have been omade with 
the War Oitee for the establishnient of a substitution scheme: 
applicable to tramway undertakings for dealing with em- 
ploves of nilitary age.— Daru Telegraph. 

Women Workers.—The t Times © states that a woman 
has been placed in charge of the eleetrie lighting: station at 
Bradninceh, near Exeter: also that women are to be emploved 
for “pate” work on the London tube trains. They wall not 
be so employed on the “ District” at present. 

Slee ing at their Posts.—.\t the Hull Munitions Court, 
three local electrical workers were charged with being asleep 
when they should have been at work. They were engaged on 
a H-hour shift on a ship. Tt was stated that owing to the 
fact that their particular department did not work dihgently 
the ship was delayed for three days. The Electrieal Union 
desired a heavy penalty to be noposed for this slacking. ‘Pwo 
of the men were fined £2, and the third, aged 17. who sanl 
that this was the first tune he had done a 2hours’ shift, 
was fined £1. 

Natal and Preference to British and Allied Manufacturers. 
—-The Board of Trade Journal recently stated that the Durban 
Town Council had decided to subnat the following resohi- 
tions to the Natal Municipal Association for consideration 
and adoption :— 

“|. (a) That every Natal Municipal Couneil and Local 
Board be asked to affirm the principle that all goods and 
Inetertuls purchased ont of the pubhe funds should be the 
produce of British or Allied countries, and that such a condi- 
tion shall be inserted in all specifications for the supply of 
goods or materials, unless it can be shown that such goods 
can only be purchased from neutral countries. 

“tb) That every Natal local authority be asked to furnish 
to the Secretary of the Natal Municipal Association, for 
transmission to the Richt Hon. the Prine Minister, a return 
of those goods which it has been customary to purchase from 
ereniy or neutral countries, with a view to the information 
being forwarded to the Union High Commissioner in London, 
for publication for the information of British manufacturers. 

“9 That the Natal Municipal Association- be recomunended 
to submit resolutions (a) and (b) to the next meeting of the 
United Municipal Associations of South Africa. and that that 
Association be urged to imapress upon its constituent anthort- 
ties in the Cape, Transvaal, and Orange Free State Provinces, 
the desirability of acting in the direction indicated in those 
resolutions.” 

Exports to China.—The “ London Gazette’? for January 
Oth contains a further list of persons and bodies in China and 
Siain to whom exports inay be consigned, 

Vacancies in the O.T.C.—Men suitable to train as offi- 
cers, Whose exemptions are about to expire, and young men 
about to reach military age, are advised that there are now 
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vacancies in the Inns of Court Officers’ Training Corps. They 
should call without delay for a personal interview with the 
Selection Board at 10, Stone Buildings, Lincoln’s Inn, Lon- 
don, W.C., any day (except Saturdays) between the bours of 
lð a.m. and 4 p.m. No appointment 1s necessary. 

Optical and Glassware Munitions.—The Minister of 
Munitions has made an order requiring all persons engaged 
in the manufacture, purchase, sale, or other dealings in 
chemical and medical glass or glass tubing and rod to comply 
with regulations restricting the manufacture unless the glass 
is required for an Admiralty, War Oftice, or Ministry of Muni- 
tions contract, or the supply is authorised by the Director of 
Optical and Glassware Munitions, 117, Piccadilly, London, W. 
The purchase and sale outside the United Kingdom of chemi- 
cal or medical glass or glass tubing or rod is also restricted. 
Chemical and medical glass includes carboys, thermometers, 
glass for miners’ safety flame lamps, glass for X-ray appara- 
tus, &c. Certificates will be granted to dealers to order reason- 
able quantities of chemical and medical glass and glass tubin 
and rod for the purposes of stock and/or export, provide 
that such orders are not considered by the Minister of Muni- 
tions as likely to interfere with the execution of orders re- 
quired for war purposes. No further authorisation to dispose 
of such stocks will be required, provided that in the case of 
articles, the export of which is prohibited, the usual permit 
to export be obtained. 

Exemption Applications.—At the West Riding Appeals 
Tribunal, at Leeds, last week, the City Tramways Committee 
appealed for four single men, armature winders and electrical 
equipment repairers. The matter had been previously ad- 
jourmed for the department to try to find substitutes, but it 
was stated that suitable men had not been obtainable, and, 
much as these men would like to be released for military 
duties, it was found impossible to grant their request. There 
were at present 70 or &0 cars unfit for use owing to lack of 
skilled labour. With a little more time the department might 
be able to get the substitutes. The cases were further ad- 
journed, the Corporation representative undertaking to report 
when the men were replaced. 

The City of London Tribunal has given a final extension of 
two months to a plate-glass merchant, single. aged 30. who 
has been learning wireless telegraphy, and wants to sit for 
the Postmaster-General’s examination in February. 

At Bacup, the secretary and manager of the Corporation 
electricity department asked for the exemption of an engi- 
neer (30), whose certificate had been withdrawn from the 
recruiting office.. The man appealed for had the oversight of 
1,000 m.p. of current for power purposes, four miles of high- 
tension mains, a similar extent of low-tension mains, in addi- 
tion to the overhead street lighting of the main roads. The 
Military Representative said he was bound to put on pressure, 
as the man was single, young, and passed for general service. 
The manager replied that the difficulty was to replace him. 
He was the only one with a knowledge of the undertaking. 
Exemption was granted to March 3lst, but the Tribunal 
thought some steps should be taken to replace him. 

At Southport, appeals were heard for three men in the 
Corporation electricity department: a storekeeper (35), passed 
for C2, a plumber and cable jointer, general service, and a 
meter tester and attendant (37), B2. The electrical engineer 
said that so far as the department was eoncerned they con- 
sidered they had got to the limit. The cable jointer was given 
conditional exemption, and temporary exemption to March 
lst was granted in the other two cases. 

The Birkdale District Supply Co. appealed, at Southport, 
for a single man (24), general service, employer as assistant 
engineer and switchboard operator. The manager said they 
had tried to find substitutes, but with indifferent success. 
The case was adjourned to Februarv Ist, and it was intimated 
that the company would have to try and find a substitute. 

Before the Stratford-on-Avon Tribunal, on January 8rd, the 
Military Representative asked for the withdrawal of exemp- 
tion allowed to Mr. J. G. Bomford (24), electrical engineer, 
partner in the firm of Messrs. Booth & Bamford, on the 
ground that it was no longer necessary in the national interest 
that he should continue in civil employment. Mr. Bomford 
said that he had been passed in Class Cl, and he was engaged 
on important railway and marine engineering work. The pre- 
war staff of 20 had been reduced to eight. The application 
was not acceded to, and the exemption was confirmed. 

The Margate Tribunal has given the junior partner in a 
lccal electrical engineering firm 14 days in which to obtain 
work of national interest in his own line of business. 

At Broadstairs, on January 2nd, certificates previously 
granted to four members of the staff of the Isle of Thanet 
Traction & Lighting Co., Ltd., and to a tram driver, were 
renewed. The manager (Mr. Forde) said that they had to 
furnish the War Office with a list of the men who had joined 
up. and those in a low category would be exchanged for 
present employés passed as fit for general service. 

At Nuneaton, the Militarv Representative applied for a 
review of conditional exemption granted to a stoker (35) at 
the Corporation electricity works. The clerk said that the 
nan was in a certified occupation. The Chairman: A stoker 
in any occupation, who is married and over the age of 95, is 
in a certified occupation. The conditional ecxcimption was 
confirmed. | 

At Hitchin. on January Ist, exemptions granted by the 
Recruiting Officer some time ago to essential men in public 
utility servicé were, under a new War Office Order, brought 


before the Tribunal. These included P. Wilson (19) and A. 
Dobbs (19), on the staff of the electric Tight station, and they 
were ordered to be medically examined and classitied before 
the review 18 made. 

At Letchworth, Colonel Sowerby appealed for exemption for 
A. Edwards (34), electrician at lalley Manor, and four 
months’ conditional exemption was conceded. 

At a meeting of the Newcastle-under-L.yme T.C., on Janu- 
ary 3rd, the Electricity Committee reported having considered 
the staff at the electricity works, and the question of the 
introduction of female labour, as recommended by the Mili- 
tary Representative. It was decided that, in the opinion of 
the Council, it was impossible to release any of the present 
members of the staff for military service; that as the work 
undertaken by the remaining eligible members of the staff is of 
a highly skilled nature it would not be practicable to employ 
female labour; and that the Chairman be instructed to ledge 
appeals on behalf of the staff when occasion required. None 
of the eligible members of the staff left are passed for general 
service. 

Before the Bast Suffolk Appeal Court, the Electric Light 
Co., at Felixstowe, appealed against local decisions in respect 
of a Diesel oil engine driver (24), refused exemption, and a 
wireman, electrician, and gas engine attendant (37), granted 
until January 3ist. It was stated that the staff was barely 
suficient for the important work to be done; it was abso- 
lutely impossible to replace the men. The refusal of exemp- 
tion to the younger man was confirmed, and the elder man 
was given conditional exemption with a view to the military 
seeking a revision of a conditional exemption certificate held 
by a single voung man at the works. 7 

At Trowbridge, the Militarv sought a revision of condi- 
tional exemption granted to Gilbert Rawlings, electrice light 
attendant at the works of Messrs. J. Sainsbury & Co. The 
certificate was granted on the ground that Rawlings was in 
a certified occupation, and the Recruiting Officer contended 
that, in spite of that, it was no longer in the national interest 
that the man should be exempted. The Tribunal refused to 
interfere in the case. 

At Newton Abbot (Devon), it was reported that Mr. D. R. 
A. Millman, electrician, passed in Class Cl, had failed to 
secure work of national importance in the month allowed. 
Another month (final) in which to comply with the order was 
granted. 


At Maidenhead, on January 2nd, the Tribunal confirmed 


the certificate of conditional exemption held by Mr. C. O. 
Milton, borough electrical engineer, who is to remain in the 
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BUSINESS NOTES. 


Scheme of Arrangement.—TYLER APPARATUS CO., 
LtTp.-—With reference to the affairs of this company. the list of 
creditors in which we published in our issue of December 22nd. 
1016. we have received a copy of the scheme of arrange- 
ment which we understand has been passed by the creditors. 
Under this scheme the claims of the first debenture-holders. 
secured creditors, and unsecured creditors will be satisfied as 
follows :— 


The second dehenture-holder, Mr. A. M. Powell, will pay off, and take a 
transfer from the first debenture-holderk of the whole of the first debenture 
for the sun of £1,450. He will also advance to the company a further smn of 
£1,000 for additional working capital to be secured by the issue of a further 
debenture for the said amount. As the only debenture-holder, Mr. Powell 
agrees to the present book debts as at October 13th, 1916 (amounting to £4,500 
or thereabouts), being released from his debentures and assigned to three 
trustees in trust to pay the same over to the creditors from time to time upon 
the terms and conditions mentioned in a certain deed as from October 13th, 
1916. At the expiration of nine months from November Ist, 1916, the com- 
pany is to pay to the trustees £50 per week out of the income of the company 
for the benefit of the creditors until such time as the whole of the creditors 
have received 20s, in the £. In omler to allow the company a reasonable 
opportunity of paying its debts in full and re-establishing itself, Mr. Powell 
agrees not to call in the principle sums due under the debenture for a period 
of not less than 18 months from the date of the trust deed, but without preju- 
dice to any of his other rights thereunder in the event of a breach of conditions 
or reservations. 

The receiver at present appointed on behalf of the first debenture-holders 
is to be discharged, and the balance of any amonnts collected by him, or the 
book debts as at October 13th, 1916, since his appointinent, will form part 
of the trust fund. The oat is to be reconstituted, and three new direetors, 
who have been responsible for bringing and carrving through the above 
scheme, are to be appointed. All debts not exceeding £5 (the aggregate dors 
not exceed £150) are to be paid out of the funds of the company as soon as 
possible. 


New British Dry-Cell Industry.— After experimental 
work extending over two years. BRitisn UTILITIES, Lro., has 
established a factory for the manufacture of dry cells at South 
Park Road. Wimbledon. We understand that the works have 
been in operation for some six months, turning out a high-grade 
cell under the trade mark of “ Firetly.” and that these cells are 
guaranteed to stand up for three months in stock. The firm is 
equipped for large-scale produetion, and is specialising in medical 
ce'ls. dry cells for bells, telephones, and ignition purposes, and in 
refills for popular sizes of electric torches. Needless to add, there 
is an immense opening for reliable makes of dry cells in this 
country. and it is a matter of satisfaction that steps are being 
taken by British makers to/meet_ this demand despite the 
difficulties created [by the war nnd ho uncertainty of the position 
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after the war. We can only hope that satisfactory assurances 
wiil be forthcoming in respect of the latter question, 80 that euch 
new industries can be established with confidence. 


Catalogues Wanted in Italy.— Messrs. Ing. Stauble and 
Rag. Salvini. of 76 Foro Bonaparte 76. Milan, who have an 
established organisation for the sale. xc.. of all kinds of electrical 
material, and have carried out business for many Italian industrial, 
electrical and telephone concerns, are anxious to establish eon- 
nections with British manufacturers, nnd accordingly will be 
pleased to receive catalogues, prices, conditions, Ke. 


. Catalogues and Lists. —Lancpon-Davirs Motor Co., 
110, Cannon Street. London, F.C. 20-page illustrated price list of 
siugle-phase and polyphase motors, 

Messrs, FERRANTI Lip.. Central House. Kingsway. W.C. New 
pamphlet Mase. giving very fully illustrated instructions for the 
use of alternating-current house service watt-hour meters (types 
FC and FCT). 


Cable-Makers’ Association.—The address of this Asso- 
ciation is now Sardinia House, Sardinia Street. Kingsway, London, 
W.C. i 

Liquidations.— KILOWATT PUBLISHING Co., Ltp.—This 
company is winding up voluntarily with Messm. A. Webster, 
203/206, Temple Chambers, E.C.. and E. A. Burnie. 59/60, G race- 
church Street, E.C.. as liquidators. A meeting of creditors is 
called for January 16th, 

LEITNER ELECTRICAL Co., Lro.. Maybury, Woking. First 
dividend 3s. 4d. in the £, payable January 2ith by Corfield) and 
Cripwell, 119. Finsbury Pavement, BoC 


Calendars and Diaries. — Messrs. ALFRED HERBERT, 
Lro., of Coventry, have sent us. as in previous vears. one of their 
serviceable wall calendars. each monthly pave of which has very bold 
block date figuring and interesting pictures of some of the firm's 
machine tools. : 

Messks. ALFRED GRAHAM & Co. of St. Andrew's Works. 
Crofton Park, London, have issued. aa before, their hand y-sized 
blue pocket book of Tide and Speed Tables for the vear. It con- 
tains diary spaces and a great deal of information of a general 
character. Messrs. Graham have also again sent us one of their 
. serviceable desk blotting-pada with diary at left-hand side. 

THE DAVENPORT ENGINEERING Co.. LTD.. of Bradford, have 
issued a wall calendar with daily slips for 1917. Their patent 
water coolers are illustrated. ; 

Messrs. THERMIT. LYb., of 675, Commercial Road, Limehouse, 
London, E.. have prepared the usual calendar and note-book tor 
the current year. As before. the opening paves are devoted to 
illustrated descriptive matter concerning the company’s process, 

Messks. PECKHAM., DUCAMP & Co., of 90. Charing Cross Road, 
London, W.C.. have prepared a very serviceable and well-bound 
desk reminder, in which ample spaces are reserved for every day of 
the year. A small calendar for the current month appears at the 
top of each weekly pave. 


Book Notices.—*" The Electrical Engineers Diary,” for 
1917, has come to hand from Messrs. S. Davis & Co. (price 5s.) AS 
last vear. it is published in two editions one with stiff covers, the 
other with limp covers. Besides the diary portion, which is printed 
on sectional paper with a week to an opening, and is provided with 
four sheets of blotting paper. which can be torn out, and take the 
place of the interleaved paper formerly used, the volume contains an 
encyclopedic mass of information suitable for the use of enyineers, 
architects. contractors, Xc.. and covering almost) every subject con- 
nected with the veneration and use of electrical energy. Official 
rules and regulations, including the LE.E. wiring rules, are 
included ¿n ertenso; a list of London streets in which electricity 
mains are laid, and a list of electricity supply authorities in the 
United Kingdom. form useful features, and the technical inform- 
ation is well up to date, such matters as phase advancers, lighting 
in war time. &e.. being covered. Certainly as a desk companion 
the engineer will find it an extremely useful work. especially if he 
makes himself well acquainted with its contents. One often finds 
that the information. in search of which one has turned the oftice 
upside down. was lying close at hand all the time—in the ”“ Engi- 
neers Diary,” as likely as not. : 

The “International Mercantile Diary.” issued by Messrs. Syren 
and Shipping, Ltd.. price 5s. net. is intended to facilitate the 
development of trade between Great Britain and foreign countries, 
and therefore is provided with very comprehensive ftoreizn 
exchange tables, arranged on a new method. for the conversion of 
any sum of money at any rate from or into sterling. Tables for 
converting British or metric weights and measures into foreign 
equivalents are also given. which, it is claimed. cover erery 
country. and have a far greater range than any previously published. 
The tables are based entirely upon the decimal system, and the 
publishers point out that they will. therefore. be of equal value 
whether the existing British currency is retained after the war or 
is replaced by decimal coinaze with the pound as the unit of value. 
The book also contains a mass of useful information on matters 
relating to trade and commerce. 

With regard to the tables. we note the usual lack of appreciation 
of the meaning of “significant figures.” some of the equivalents 
being given to as many as six fiyures and others to only three: 
also. in English. centimetre, & carry no accent. As a rule, it is 
suttivient to vive the equivalent values to four significant figures. 
There is no “prain troy.” the “grain,” unlike the pound and 
ounce, being fortunate enough to have only one value. The 
boiling point of water is piven as 202° F., and the conversion 
factor from Centigrade to Réaumur is incorrectly stated. The 


kilometre on page 21 is given as 2.000 metres. Conversion tabla 
are given on an ingenious system. which economises space an! 
facilitates reference: but here again the mistake has been mai- 
of giving too many fiyures. as many as aie significant figure 
being given in some cases. The prefix “ myria”™ ia not used iz 
practice. A table appears on pave 30, representing the peometri a 
progression 1, 2, 4. 5, &e., to the Seth term, which 34 piven ta i! 
sivniticant fiyures' it would be interesting to know of why 
practical use such a table can be. Tine and space prevent us from 
commenting further on this remarkable collection of Converse, 
tables: except to say that. in some respects. the author has shows 
more zeal than judgment. The diary portion is admirat.s 
arranged. 

“Scientific Papers of the Bureau of Standards.” No. 2w 
t Determination of the Desree of Uniformity of Bars for Magnetic 
Standards.” Washington : Government Printing Office, 

“A Laboratory Course of Practical Electmeitv. By MJ 
Archbold. London: Maemillan & Co., Ltd. Price Os. net. 

“Neience Abstracta. | Sections A and B. Vol XIX. Parn tz 
December 27th, lole. London: E. & F. N. Spon, Ltd. Prr 
Is. öd. each. 


Industries of the Empire.—The following is a cops 
of a statement issued last week by the Trade and Industry Com- 
mittee of the Royal Colonial Institute : - i 

“ For some time past the Trade and Industry Committee of th- 
Royal Colonial Tnstitute has been engaged upon the work o! 
encouraging the establishment of new industries in the British 
Finpire. with a view to riving a measure of confidence and cunnt y 
to capital to be embarked therein, as well as assisting the expansion 
of existing industries. As a result of a resolution. the Committe 
has been in communication with the Governments and Chana tere 
of Commerce of the Dominions and Colonies with a view to uryins 
the necessity of making it obliyatory on all Government: and 
municipal bodies to purchase Empire-made goods. and to place a’. 
contracts as far as possible with British firins. Such action. in the 
opinion of the Committee. would) prove a strong factor in stimu- 
lating the establishment of new. and the growth of existing 
industries. as well as consolidating inter-Empuire trade. 

“In response to the communication sent by the Trade ard 
Industry Committee on the subject. rephes have been receives 
from 28 Governments and 21 Chambers ot Commerce and Boanis of 
Trade, which yo to prove that the Empire is united in the desire to 
assist and encourave Empire trade. and to take such action az mas 
be deemed appropriate and feasible. There is naturally diver 
rence of views us to the methods to be adopted) for attaining the 
object in view, mainly on account of the various systems of roveru- 
ment which exist in the British Empire. but it is satisfactory te 
find that the Crown Colonies and Colonies not possessing: res porn: 
sible government are unanimous in their desire to co-operate in 
carrying out the principle embodied in the communication of the 
Committee. As revands the self-yvoverning Dominions, there ia a 
general desire to comply with the terms of the resolution, and 
to take such steps as will ensure unity of action in the future. 

“The Chamber of Commerce of Sydney aflirins the principie 
that all Government Departments, Municipalities, and other public 
bodies spending publie money, should purchase Emypuire-made yroods 
and place all contracts with British firms where possible. The 
Chamber of Commerce of Melbourne states that the principle em- 
bodied in the resolution is already largely in foree in the Common- 
wealth, and that the Chambers of Commerce throughout Aust rata 
have already taken steps to carry out the principle embodied 
therein. As regards South Africa. the resolution was adopted at a 
meeting of the Association of Chambers of Commerce of South 
Atrica in Cape Town on September [2th last. The Chambers 
of Commerce in India have taken active steps in connection with 
trade after the war. and have formulated a series of suggestions for 
the Empire as a whole. They strongly advocate the extension of 
the system, by which Government Departments and local antho- 
rities vive preference to British goods, and that local authorities 
should only use other than British goods if actually forced ta do so 
by considerable advantage in favour of such foreign goods. The 
replies are. on the whole, of a very satisfactory character, and may 
be seen in the Trade and Industry Department of the Rosai 
Colonial Institute, Northumberland Avenue, W.C.” 


Trade Announcements. — The offices of the PHILLIPS 
CoMMUTATOR GRINDER Co.. Lrp.. have been removed from the 
City to 122. Walworth Road, London, S.E. 

THE LoNpoN ELECTRIC FIRM has removed to Brighton Road. 
Croydon. Telephone No, “68 Purley.” 


For Sale.—The Wolverhampton B.C. Electricity Depart- 
ment has for disposal two mild-steel steam separators. For 
particulars see our advertisement pages to-day. 


LIGHTING AND POWER NOTES. 


Australia. — Electrie power from the Public Works 
Department power house at Port Kembla will be used in the con: 
struction of the great dam on the Cordeaux for the Sydney water 
supply; a survey for a cable is being made over the distance of 
about seven miles. which is on the way towards the southern line 
towns to which the Works Departmént. has offered a supply of 
power, Mittagong,o\one Tof these: towns. has decided upon a 


. 
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municipal installation, and is about to ask the ratepayers’ consent 
to the raising a loan. North Illawrra Council which has for 
some considerable time been contemplating an installation, has 
recently received offers for the supply of power from the South 
Bulli and the Corrimal Collieries. but has been unable to come to 
any decision up to the present.--Auastralian Mining Standard. 


Bedford.— EXTENSION ScHEME.—As8 mentioned in a 
previous issue, a special meeting of the T.C. was called to consider 
the extension scheme at the electricity works, which had been 
recommended by the Electricity Committee, at an estimated cost 
of £33,980, of which sum a prospective consumer outside the 
borough was to advance £5,080. A great diversity of opinion was 
shown in the discussion, Mr. W. E. Sowter voicing the case of the 
Committee at considerable length, and (judging by the Press 
report) giving excellent reasons why the new work should pro- 
ceed. However, on a vote it was decided to rescind the resolution 
of the Committee to carry out the extensions, by 12 votes to II. 
A motion was then carried appointing a sub-committee to seek 
better terms from the contracting parties, and during these pro- 
ceedings Mr. Sowter handed in his resignation, as he took the vote 
to indicate a lack of confidence in the Committee. The dis- 
cussion revealed the usual lack of understanding of matters 
electrical; and although an array of aldermen foregathered to 
squash the proposed extension. none of them apparently offered a 
suggestion for meeting the immediate new demands of 720 KW., 
for which, according to Mr. Sowter, no generating plant is 
available. 


Belfast. — EXTENSION ScHEME.—The monthly meeting 
of the Corporation was marked by a rather acrimonious discussion 
in connection with the proposed new power station. Sir John 
Snell wrote that he had had a conference with the chairman of 
the Electrical Committee. Councillor Duff, and the Electrical 
Engineer, and as a result he asked for further information, after 
which he would be able to present a report. Sir John further 
suggested another conference in London, which was approved. 
Councillor Alexander again drew attention to the unsatisfactory 
state of the electrical supply, and said that surely a local man 
could be got to keep the station in order. Our correspondent says 
the margin of power over the demand is very small at the present 
time, and it is quite evident that something must be done at an 
early date to supplement the supply. 


Bradford. — Wak WacGes.—Haviny before it a consider- 
able number of applications from workers, and recommendationg 
from Corporation committees, the special Corporation Committee 
to deal with war wages and bonuses agreed last week upon 
an equitable flat-rate addition to pre-war rates of pay as 
the best way of dealing with’ the whole matter. and adopted for 
recommendation to the City Council the following scheme :- - 
Advances and bonuses griven since the commencement of the war, 


either in accordance with Trade Union rates or otherwise, shall, - 


in the case of men, be made up to a total of &s. per week on the 
rates or scales in operation on August tth, 1914. In the case of 
women and youths, the bonus will be increased from the present 
28. to 48. per week. In the few cases in which increases during 
the war have exceeded &s. per week, there will be no reduction. and 
if during the continuance of the scheme the standard rate of wayes 
in regard to any trade should be increased to cause the awgregate 
increases to exceed 8s., the new standard will be paid. The 
revised bonus allowance will be added to the normal remuneration 
of the married employés serving with the Forces in arriving at the 
allowances payable to their wives. The new bonuses are to be 
regarded as war wages, and recognised as due to the existence of 
the present abnormal conditions, and will be applied pro- 
portionately to the actual wages earned, whether more or less than 
the wages of a normal full week. This scheme, if approved by the 
City Council, will apply to all Corporation employés except a 
dozen or less. 


Burnley.—The Electricity Committee will be prepared, 
ou the conclusion of hostilities. to consider the question of supply- 
ing electricity to the Rose Grove district. 


Chippenham.—WorkHotse Licuting.—The B. of G. 
has appointed a Committee to consider the question of having the 
electric light installed at the workhouse. The Electricity Co. 
has offered to install a plant with 136 lights and 126 switches. at a 
cost of £175, and to allow £50 for the present yas fittings. If the 
Guardians take the lixht for five years the payments could be 
spread over that period, and the maximum cost of lighting would 
be £55 per annum. The House Committee had recommended the 
acceptance of the offer as being a reasonable oné. 


Continental. PorTuGaL.—The Times correspondent at 
Lisbon says that by a decree just published there, the consumption 
of gas and electricity is reduced in the case of public lighting by 
50 per cent. and of private by 30 per cent. ; the closing hours of 
shops is fixed at 7, and that of theatres and cafés at LI. 


Darlington.—The Corporation electricity undertaking 
has a capital of £128.936, and a revenue of £27.177 resulted from 
last year’s working, equal to 9'42 per cent. on the capital employed. 
The last year is the only one in the last eight that the department 
has not transferred any of its surplus profit in aid of the rates, 
The depreciation fund amounts to £7,318, while £5,515 has been 
, Spent out of profits on capital works. 


Dewsbury.— Wark WaGes.—The Electricity Committee 
has resolved to grant the application of the Amalgamated Society 
of Engineers for an advance of 3s. per week in the wages of men 


employed in the electricity works froin October Ist lust, subject to it 
being recognised that the advance is a war wave and dependent on 
the existence of the abnormal conditions. It was resolved to grant 
an additional 2s. per week war bonus to all the staff at the elec- 
tricity works, except one man already dealt with. 


Doncaster.—“TREET LIGHTING.—At a recent meeting 
the Mayor said, with regard to the recently adopted limited system 
of lighting the town by electricity, that the electric lamps had 
served their purpose so well that he would like to see them replace 
the vas lighting all over the town. 


Dublin.—Loan Sancrron.—The_ re-borrowing by thre 
Corporation of £46.816 in respect of the electric lighting 
undertaking and refuse disposal works has been sangtioned, and 
steps have been taken for the creation of stock for that amount. 

THE SPECIAL INVESTIGATION. In a letter to the Dublin 
Corporation as to his position in connection with the City Elec- 
tricity Undertaking and the reports of Mr. D'Alton and the Special 
Committce of Inquiry, Mr. L. J. Kettle. Deputy City Electrical 
Engineer, declares his readiness to put his opinion on the matter to 
a test by running the works or the undertaking against Mr. 
D'Alton for a week, a month, or a year under similar conditions, 
and ruaranteeing to show at least equally good results. “Iwill 
wager my salary,” he says, ©“ for the time being against his on the 
result, and if I am proved incompetent, you will not be under the neces- 
sitv of retting rid of me. for I shall not wait forthat. Lf Iwin, lam 
confident you will show appreciation.” Mr. Kettle mentions that 
he has time and avain asked to be paid on results, for he would be 
very pleased to have not only a professional, but a financial interest 
in getting the best results possible. He adds that the guarantees 
to effect economies which he eave the Council he has made more 
than good. The books and records show that it was not he who, 
as alleged, put false statements before the Council. The under- 
taking is not, he asserts, the hopeless thing one would imagine 
from the reports. He attaches to his letter an appendix, in which 
he deals, in technical detail, with the points stated in Mr. 
D'Alton’s report. 


Eccles.—BubLk Suppty.—The Corporation has decided 
to inquire from the Salford Corporation and the Lancashire Electric 
Power Co. as to their terms for supplying electrical energy in bulk. 


India.—According to Indian Engineering, the Govern- 
ment Resolution on the Report submitted by the Committee 
appointed in June last to advise Government on the question of the 
charges at present levied by the Calcutta Electric Supply Corpora- 
tion. Ltd., will be received with veneral satisfaction. With rebates 
for prompt payment the present cash rates for current are 5 annas 
for lighting and 3 annas for fans, with further reductions in the 
case of large consumers, while the meter rent was reduced from 
Re. ł to 8 annas in 1915. The Conimittee, after considering the 
case in all its bearings, recorded the following opinion :—" We 
cannot but come to the conclusion that there is a sufticient maryin 
to admit of a further reduction in the cash price per unit for 
lighting. There has been a reduction of 1 anna since the agitation 
for lower rates commenced in 1914. This reduction was, we think, 
unduly delayed, and it would have been more fitting if the addi- - 
tional profits had been utilised in working out the loss on the old 
plant rather than iucreasing the dividend of the shareholders.” 
With this expression of opinion the Government Resolution fully 
concurs. 


Keighley.—STREET [DIGHTING.—A proposal to spend 
£300 on the further lighting of the streets by electricity. has been 
referred back by the T.C. 


Leigh.—LinkinG-up.—The T.C. has confirmed a pro- 
posal by the Electricity Committee to link-up its undertaking with 
that of the South Lancashire Tramways Co., for the purpose of a 
mutual stand-by, and also for the laying down of plant at a 
local works, which schemes will involve the expenditure of £2,100 
and £1,440 respectively. 


Lewes.— STREET Licguting.—The T.C. has decided to 
have certain public thoroughfares temporarily wired for public 
lighting by electricity, at an estimated cost of £45. 


London.— MaryLeEBone.—The Electricity Comittee, on 
the report of the veneral manager, recommends the reconstruction 
of the ash conveyor (which has heen in use 11l years), at a cost of 
£1,590. plus £100 for labour. He has also reported on the fires 
which frequently occur in the overhead bunkers, and has decided 
that some means must be provided for quickly removing the coal 
which is on fire. He recommends that a convevor should be ereeted 
under the coal bunkers in the boiler house, at a total cost of 
£1,700. 

The general manager reports that he finds the cost which 
would be entailed to yasity coke in producers, extract the ammonia 
and turn it into sulphate. and fire the boilers with gas, would far 
exceed any saving that could be made. 

As the next best step he recommends that two of the boilers 
should be fitted with the Underfeed Co.'s travelling grate, at a total 
cost of £2,100; the boilers are designed to evaporate normally 
18,000 lb. of water per hour, and this can be increased to 25,000 lb. 

A technical report on the low-temperature distillation of cval 
has been submitted to the Committee. 

The working of the electricity department for the September 
quarter shows that 2.745.481 units were sold, a net increase of 
3°79 per cent. over September, 1915.” The reyenue from consumers, 
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including meter rentals, amounted to £2?8.312, an inerease of £812 
on the corresponding quarter, The total expenditure for the 
quarter amounted to £17413, an increase of £1844. The result of 
the quarter's working is a drop of £133, as compared with 1915, 
but. on the half-vear, it is € 1.939 better than last year. 

It is estimated that the lighting units have decreased by about 
124 per cent.. as the result of daylight saving. further lighting 
‘restrictions, and consumers’ economies since last vear. The 
analysis discloses an dnerease of no less than 20 per cent. in sales 
for uses other than lighting, which it is expected to retain atter 
the war. 

Woo Lwitch. The General Purposes Committee has agreed to 
support the Hackney B.C. in defending the pending action in 
respect to alleged) preferential charging. but urges that official 
action should be taken to defer the proceedings till after the war. 

BATTERSEA. The Electricity Committee recommends the Council 
to grant an advance of 3s. per week as war waves to fitters in the 
employ of the Electricity Department. 

With reference to the electricity supply in the Nine Elms district. 
the Committee is arranging for a 300-K.V.A. transformer, to be 
supplied by the British Electric Transformer Co., at a cost of & 308. 

SOUTHWARK. -The Electricity Cominttee has prepared a list of 
revised charges, which will be equivalent: to a total increase in 
prices since the war started of 30 per cent. on lighting and 50 per 
cent. on power. Itis pointed out that. as revised, the charges are 
only equivalent to those of the competing company in the area. It 
is suyyested that in the future an increase in price of } per cent. 
may be made for each 6d. by which the price of coal exceeds 20x, 
per ton. 


Manchester.—-ProrosEp Loax.—The Electricity Com- 
mittee proposes to apply to the L.G.B. for sanction to borrow 
£40.000 to cover the cost of additional plant at consumers’ and 
Corporation sub-stations, 

Mr. S. L. Pearce. the chief engineer, anticipates. in view of the 
Increased demand, that it will be necessary to review the position 
with regard to the generating plant in the course of the next few 
months. 


Portuguese East Africa, — According tothe British South | 
African FErport Gazette, the English company holding the contract 
for the supply of power to the Government railway and docks at 
Lourenco Marques, has installed a 400-KW. venerating set and two 
new boilers, at a total cost of €6.500,0n the advice of Messrs. 
Mordey & Dawhbarn, the consulting engineers. 


St. Annes-on-Sea.—ELectric Hraringc.—Mr. J. H. 
Clothier, the electrical engineer to the District Council, reports that 
during the past month there has been quite a run on electric 
radiators, householders turning to this forn of heating in prefer- 
ence to the now costly coal fire. The result has been that the load 
has been particularly heavy, constituting a record, 


Sheffield.— Loan Sanctrion.—The Treasury has approved 
of the borrowing of £8,280 for rotary converters and sub-station 
buildings, including cost of purchase of a site for the sub-station. 

NEW POWER STATION.—-A public meeting of ratepayers has 
approved the proposed new power-station scheme ; it was pointed 
out that the electric furnaces in use or ordered represented an out- 
put of 100,000 tons of steel per annum. 


Southport.—The Corporation Electricity Committe has 
instructed the Town Clerk. Borough Treasurer. and Electrical 
Engineer to draw up new regulations with reference to electricity 
supply. f 


Swansea.—ILiRE-PURCHASE SCHEME.—The Corporation 
has approved of a recommendation of the Electric Lighting and 
Tramways Committee. as the best means of encouraging the supply 
of electricity to houses and premises where the occupiers are unable, 
or unwilling. to bear the initial cost of installation, to supply the 
electrical apparatus, do the wiring, &c.. on the hire-purchase 
system. The scheme is applicable to electrical apparatus of all 
descriptions obtainable at the Committee's showrooms, upon a cash 
payment of 20 per cent., the balance to be paid by means of 
quarterly instalments spread over three. five or seven years. The 
cost of installing a house varies from £3 12s. 6d. for one of five 
rooms, to £6 12s 6d. for one of ten rooms, and the payment of the 
cost of the installation and fittings is to be charged to a suspense 
account, which will be reduced year by year as the instalments 
are repaid. 


Walsall.—The maximum load recorded at the old 
Wolverhampton Street station on December 13th last was 2.006 KW., 
the effective plant capacity being 1570 kw. The orivinal war 
wares of the electricity and tramways departments have been 
increased from £411 and £1,300 to €822 and £2,075 respectively. 

Owing to the delay in getting the new venerating station inte 
full use, the Electricity Committee has decided to increase the 
price of current by 20 per cent.. as from the meter readings for the 
December quarter. 


Wimbledon.—Loay Rerusrep.—The B: of T. has refused 
to sanction a loan of £3,453 for house mains. services. meters, and a 
sub-station transtormer. The Council has decided to inform appli- 
cants for connections of this fact. 


Winchester.— PRICE INcREASE.—The T.C. has increased 
the price of current as from the Christmas quarter for lighting, 
power, heating. and cooking by another 10 per cent., making 25 per 
cent. since the war broke out. 


TRAMWAY and RAILWAY NOTES. 


Astley.—.\ correspondent states that the proposed new 
trainway through the Astley district where extensive new coal- 
fields are being opened out- which would) conneet with the South 
Lancashire Cows system at Leigh and Boothstown, has been shelved 
until atter the war. 


Bradford.—VThe tramway authorities are inviting em- 
plovers of the city to change the meal times of their staffs in such 
away that the meal hours will be spread over a wider period than 
at present. in view of the increased demand on the cars consequent 
on the railway restrictions, and also of the limit on the number of 
ears available owing to the action of certain workinen in refusing 
to work overtime. 

The tratie receipts up to the present time -uite apart from the 
Increased use of the cars by reason of the railway restrictions - 
amnmeunt to £10000 more than for the corresponding period of last 
year, and last vear was qnusually high. About 600 men have been 
released from the stuff of car operators tor the Army or war 
work. to attempt to replace whom the department has secured S00 
women as conductors, The sheds have been combed and re-com tes 
for men fit to be trained as drivers. and the repair department has 
lost Sf men to the Ariny or war work. The men lett have not, 
unfortunately, been able to appreciate their responsibility to quite 
the extent which is desirable under present circuinstances, and the 
decision of the local Munitions Court having gone against them in 
a recent dispute on rates of pay, they are refusing to work over- 
time. The renewals and building department of the undertaking, 
owing to War effects, has practically ceased to exist. and the number 
of cars which can be put on the read is greatly reduced. to cope 
with greatly mereased tratie. The normal week-day number of 
cars ds 176. bnt the number possible is now about 156., and whereas 
the Saturday service is normally 196, it is now reduced to I4. 

ACCIDENT. --On Monday morning a car, from which the driver 
had alerhted. ran away down a steep hill, eollidime with another 
car and wrecking it; 21 passengers were more or less seriously 
Injured, 


Darlington.—The tramways have now completed: their 
lith year, and in the annual abstract of accounts it is stated that 
the vross profit forthe past vear was 65 per cent. on the capital out- 
lav of £7 7.020) compared with OS. X3, C4. and db percent. for the 
previous four years. After providing: for interest and depreciation, 
there was a net loss of £1.088. The working costs per mile were 
almost the same as in the previous year. The passengers carried 
nuinbercd 448278 an increase of 201.495 on the previous year, 
and the trathe receipts showed an increase of £965, 


Doncaster. —WeLDED Jomsts.—The Tramways Com- 
mittee bas appointed the Tudor Accumulator Co.. Ltd.. to carry 
out the work of welding and building not less than 250 rail joints 
on the Corporations permanent way. The track has given con- 
siderable anxiety for some time, and £5,000 has been spent on it 
during the past financial year. 

Referring to war-time ditheulties last week. Councillor Balinforth 
said that they had had to resurt to women drivers and conductors, 
who had done so well that he did not know whether the men 
would not be in the second place at the finish of the war; 36o 
Saturday drivers had been trained. and something Jike 85 
women, 28 of whom had left at various times. The departinent 
required more cars, but could not get them. and the number they 
had were running full time. and could not be laid by for 
overhauling. There was difticulty in getting repair parts, and some 
cars had had to be pulled to pieces to effect repairs on others. In 
regard to an application for cheap workmen's tares, he said that in 
the near future fares might have to be increased. 


Dudley.—AcctpENtT.—On Thursday morning, last week. 
a serious tramway accident occurred on the Tipton Road route, 
resulting in the death of one person and injuries to 25 or 30 others. 
The accident was almost a repetition of one which occurred in the 
same place a year ago. The driver left the car for a few moments 
at a terminus, while the conductress turned the trolley pole and 
mounted the rear platform, when the brakes were apparently 
released, and the car ran away uncontroiled down an incline, being 
derailed at some points and overturned. Of the passengers 25 were 
taken to the hospital. while one—an extra conductress who was 
learning—was caught under the car and died shortly after rescue. 


Huddersfield.— Mr. E. H. Sellars, the Chairman of the 


Tramways Committee, has made a public appeal for patience and 
forbearance during the presemt stress and difficnity in the tram- 
way service. The department has lost 150 men to the Army or to 
war work. and the whole of the works staff bas been combed to 
find suitable men to train as motormen. The number of stopping 
places on the routes is to be materially redneed. and the public are 
asked not to require parcel carrying after 5 pm. Ladies are 
asked to use the cars tor shopping at times other than workers’ 
meal times. 


Keighley —Womes Drivers.—The Corporation has 
decided to abandon its experiment of employing women drivers on 
the electric cars. One or two minor accidents have occurred. and 
it is said the women have not the necessary muscular power effec- 
tively to apply the brakes. 

The question is to be considered as to whether it is feasible for 
the tramway sy-tem to be linked up to that of Bradford through 
Bingley and Crosstlats by petrol omnibuses; 
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Lancashire Tramway Wages.—As a result of an arbi- 
tration conducted by Sir George Askwith, a war bonus of 6s. 6d, 
per week has been granted to the male tramway employes of 14 
Lancashire towns, that amount to include any increases granted 
since the outbreak of the war. Youths under 18 are to receive a 
war bonus of 3s. 3d. The award makes no change in the wages or 
war bonus paid to female employés. Among the areas affected are 
Birkenhead, Salford, Wigan, Stockport, Oldham, Preston, Bolton, 
Accrington, and Ashton-under-Lyne. 


Sheffield.— Application is to be made to the Ministry of 


Munitions for a permit to have 400 tons of tramway rails rolled. 


South Lancashire—A new system of tickets with the 
stayes numbered was introduced at the beginning of this week by 
the South Lancashire Tramways Co. 

Miners-wishing to enter the South Lancashire Co.'s cars in the 
afternoon, at Walkden, now form queues. 


THE CONDENSATION PUMP. 


In the General Electric Review for December, Dr. Irving 
Langmuir, of the Research Laboratory of the General 
Electric Co., Schenectady, N.Y., describes a new form of 
mercury vapour vacuum pump, characterised by its extreme 
speed and the high degree of vacuum attainable. 

The original type of pump is shown diagrammatically in 
fig. 1. l 

In this device a blast- of mercury vapour passes upward 
from the heated flask a through the tubes B and c into the 
condenser D. Surrounding B, ig an annular space E con- 
necting through F and the trap @ with the vessel to he 
exhausted. The tube c is enlarged into a bulb H just above 
the upper end of the tube B. This enlargement is sur- 
rounded by a.water condenser J, from which the water is 
removed at any desired height by means of the tube k, 
which is connected to an aspirator. The mercury con- 
densing in D and H returns to the flask a by means of the 
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Fig. 1.—First FORM OF CONDENSATION PUMP. 


tubes r and M. The tube N connects to the “rough” or 
“backing” pump, which should maintain a pressure con- 
siderably lower than the vapour pressure of ‘the mercury 
in A. 

This pump operated extremely satisfactorily, but was 
rather difficult tomake. Trouble was frequently experienced 
by some liquid mercury collecting at’ the bottom of the 
annular space E. This mercury by being in contact with 
the hot tube B, gate off vapour which produced a blast 
passing upwards into the annular space E. Some of this 
mercury vapour flowed out along the tube F and interfered 
with the free passage of gas from F into the pump. 

_ To avoid this difficulty the design shown in fig. 2 was 
adopted. In this pump mercury vapour from the flask A is 
carried through the thermally insulated tube B to the 
nozzle L. The vessel to be exhausted is connected to B. 


The gas from this vessel passes through the trap G and the 
tube F into the annular space E. At P this gas comes into 
contact with the mercury vapour blast issuing from the 
nozzle L, and is thus forced outward and downward against 
the walls of the tube c, and is finally driven down into 
the space D, from which it escapes into the rough pump 
connection N. The mercury which condenses on the sides 
of the water-cooled tube c passes back through the tube Mx 
into the boiler a. 

By this construction none of the mercury which con- 
denses passes into the annular space E, and thus the trouble- 
some blast of mercury into the tube F is wholly avoided. 

In the pump shown in fig. 1, a part of the mercury vapour 
condensed on the walls of the enlargement H, but the larger 
part passed up into the air-cooled condenser D. In the 
newer pump (fig. 2) the enlargement of the tube c and the 
second condensing chamber are eliminated entirely. This 
greatly simplifies the construction without materially 
affecting the operation of the pump. It is true that the 
speed of operation appears to be somewhat higher in the 
type containing the enlargement, but the speed of these 


pumps is usually so excessive, even without the enlargement, 


that a further increase iu speed serves no useful purpose. 
In order that the pump may functionate properly it is 
essential that the end of the nozzle L (fig. 2) shall he located 
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Fig. 2.--IMPROVED Form OF FIG. 3.— DIAGRAM ILLUSTRATING 
CONDENSATION PUMP. THE ACTION OF AN EJECTOR. 


below the level at which the water stands in the con- 
denser J. In other words, the overflow tube K must be 
placed at a somewhat higher level than the lower end of 
the nozzle, as is indicated in the figure. The other dimen- 
sions of the pump are of relative unimportance. The dis- 
tance between L and D must be sufficiently great, so that no 
perceptible quantity of gas can diffuse back against the 
blast ‘of mercury vapour, and so that a large enough con- 
densing area is furnished. 

The pump may be made in any suitable size. Some have 
been constructed in which the tube B and the nozzle 1. were 
1} in. in diameter, while in other pumps this tube was only 
} in, in diameter, and the length of the whole pump was 
only about 4 in. The larger the pump the greater the speed 
of exhaustion that may be obtained. 

In the operation of the pump the mercury boiler A is 
heated by either gas or electric heating, so that the mercury 
evaporates at a moderate rate. A thermometer placed in 
contact with the tube 8, under the heat insulation, usually 
reads between 100° and 120° C. when the pump is operating 
satisfactorily. Under these conditions the mercury in the 
boiler A evaporates quietly from its surface. No bubbles 
are formed, so there is never any tendency to bumping. 

Unlike Gaede’s diffusion pump, there is nothing critical 
about the adjustment of the temperature. With an 
electrically-heated pump in which the nozzle L was 4 in. tr 
diameter, the pump began to operate satisfactorily when the. 
heating unit delivered 220 watts. The speed of exhaustion 
remains practically unchanged whenjthe heating current is 
increased evento» pointwhere about 550 watts is applied. 
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The back pressure against which the pump will operate 
depends, however, upon the amount and velocity of the 
mereury vapour escaping from the nozzle. Thus, in the 
case above cited, with 220 watts, the pump would not 
operate with a back pressure exceeding about 50 bars,” 
whereas with 550 watts, back pressures as high as 800 bars 
did not affect the operation of the pump. 

The * speed ” of a pump is determined by the time taken 
to reduce the pressure in a chamber of given capacity by 
a known fraction, and is measured in cm.° per second ; in 
-the case of a piston pump this is approximately equivalent 
to the piston displacement per second. Mechanical high- 
o vaeunum pumps have speeds not greater than 100 to 
200 em. per second, though Gaede’s molecular pump gives 
a maximum speed of about 1,300 em? per second. Leakage 
back through the pump renders the degree of vacuum 
attainable dependent, to some extent, upon the exhaust 
pressure into which the pump discharges ; in the case of 
Gaede’s molecular pump, the ratio between the exhaust 
pressure and the lowest attainable intake pressure is about 
50,000 :1. The rate of flow of gases through tubes at 
pressures so low that the collisions of the gas molecules 
with each other are of relatively rare occurrence compared 
with the collisions between the gas molecules and the walls 
of the tubes (* molecular flow ’’) depends directly upon the 
diameter of the tubes, which offer a relatively enormous 
resistance to the flow at very low pressures ; hence large 
tubes must be used. The attainment of very low pressures 
is limited by the speed of the pump and the size of the 
tubing between the pump and the vessel that is being 
exhausted, and also by leakage either in the pump or in 
the vessel; in the latter case, the gas leaking in does not, 
in genera’, pass through. the walls of the vessel, but is given 
off from its walls or from bodies within it. Even after 
heating glass for half an hour or more to 360° C., the 
evolution of water vapour from the glass surface at room 
temperature is not entirely stopped. It is this phenomenon 
that puts a limit to the pressure actually attainable with 
mercury vapour pumps. ` - 

For a number of years Dr. Langmuir has been convinced 
that the collisions between gas molecules and a solid or 
liquid body against which they may strike, are, in general, 
almost wholly inelastic. Each molecule which strikes a 
surface thus condenses on the surface instead of rebounding, 
although it may subsequently re-evaporate. This condensa- 
tion takes place Just as well at high temperatures as at low, 
but at high temperatures the re-evaporation may occur s0 
soon that it is difficult to detect the condensation, In this 
case, the condensed molecules ‘constitute an adsorbed film. 
The condensed particles, before they re-evaporate, are held 
to the surface by the same kind of forces as those which 
hold solid bodies together. This leads to a theory of 
wlscrption which is in excellent agreement with experimental 
facts. It was by a direct appligation of these ideas that he 
was led tò construct a high-speed merci y-vapour pump. 

An ejector such as is shown in fig. 3 could not be used 
to produce a high vacuum. Suppose, for instance, that a 
blast of mercury vapour passes through the tube A and 
escapes from B into the exhansted chamber ¢, and condenses 
at D. A large fraction of the atoms of mercury vapour 
escaping from B will have transverse velocity components, 
so that they will strike the walls of the outer tube at K. 
These will condense, but the heat lil erated will cause the 
walls to assume a temperature comparable with that of the 
mereury vapour blast. The condensed mercury will, there- 
fore, evaporate apprceximitely as fast as it condenses. The 
atoms which evaporate are just as likely to leave the surface 
in a direction towards k as towards e. Therefore a large 
fraction of the mercury vapour which strikes the wall K 
will pass into the tube k£ and out through F, so that it will 
completely prevent the entrance into E of a gas at low 
pressures. Experiments have subsequertly proved that this 
is exactly what happens when it is attempted to operate 
an ejector at very low pressure. Not only does the device 
fail to pump, but it is often impossible to get any gas to 
pass through the device, even when there is a pressure of 


* The bar is the C.G.S. unit of pressure: one dyne per sq. cm. 
(me bar is equal to a pressure of (00075 mm. qf mercury. or about 
ne-millionth of an atmosphere. a 


100 bars or more at F and the pressure at D is held at one 
bar or less. 

If it had been assumed that the mercury atoms striking K 
were reflected into E, then there would be no obvious means 
of preventing this reflection, Dr. Langmuir was con- 
vinced that reflection did not occur, and, therefore, thas 
to avoid this blast of mercury vapour into K, it would only 
be necessary to cool the walls of the outer tube at the point 
K. In this way, the blast of yas into & ix made to disappear, 
and the gas from F therefore passes into E and towards K. 
Beyond the nozzle B the molecules of this yas are struck hy 
the atoms of mercury escaping from B, and are forced 
outward (not drawn inwards) against the walls of the outer 
tube at K. The gas molecules are then subjected to a con- 
tinnal bombardment from inercury atoms, which have 
Velocity components in the direction towards €. If the 
walls of the tube ¢ are also water-cooled, the gas which 
enters at F is thus pushed along the walls of C, and is finally 
driven into the condenser D. 

This was the reasoning which Jed to the construction. of 
the type of pump shown in fig. 1. The very first pump 
constructed operated perfectly satisfactorily, and mave a 
speed of about 1,800 em.? per second, 

The action of the pump is based on radicdlly different 
principles from that of the ejector, The most essential 
element in the operation seems to be the condensation of the 
mercury vapour at K and the maintenance of a temperature 
in this region so low that the condensed mereury does not 
Te-evaporate, Tt is, therefore, suggested that pumps based 
on this principle should be called condensation pumps. 

The condensation pump lends itself admirably to con- 
struction in metal. One typeof pump which has proved 
relatively simple in construction and efficient in operation 
is shown diagrammatically in tig. 4. A metal cylinder A 


Fig. 4.—CONDENSATION PuMr In METAL, 


is provided with two openings, B and c, of which B is con- 
nected to the backing pump and € is connected to the vessel 
to be exhausted. Inside of the cvlinder is a funnel-shaped 
tube F, which rests on the bottom of the cylinder A. Nus- 
pended from the top of the cylinder is a cup kE, inverted 
over the upper end of F. A water jacket J surrounds the 
walls of the cylinder a from the level of B to a point some- 
what above the lower edge of the cup E. 

Mercury is placed in the cylinder, as indicated at D. By 
applying heat to the bottom of the cylinder the mercury is 
caused to evaporate. The vapour passes up through F and 
is deflected by k, and is thus directed downward and out- 
ward against the water-cooled walls of a. The gas entering 
at c pases down between a and E, and at P meets the 
mercury vapour blast, and is thus forced down along the 
walls of a and out of the tube s. The mercury which con- 
denses on the walls of a falls down along the lower part of 
the funnel F, and returns again to D through small openings 
provided, where the funnel rests upon the bottom of the 
cylinder. 

Pumps of this type have been made in several different 
sizes. A pump in which the funnel r is 3 cm. in diameter, 
and the cylinder a is 7 cm. in diameter, gives a speed of 
exhaustion for air of about 3,000 cm.’ per second, and will 
operate against an exhaust pressure of 200-( 09 bars, depenc- 
ing on the amount of heat supplied to the mercury. The 
power consumption ranges from 100 to 500 watts. 

Very small pumps have also been constructed in which 
the tube F is only 0°6 cm. and the cylinder a is only 2 cm. 
in diameter. This type,of pump gives a speed of about 
200 cm.* per second. . 
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It must be realised that the condensation pump, like any 
mercury pump, does not remove mercury vapour from the 
system to be exhausted. The vapour pressure of mercury 
at room temperature is in the neighbourhood of two bars. 
By inserting a trap such as that indicated at G (in fig. 2), 
between the pump and the exhausted vessel, this vapour 
pressure may be lowered. 

For a very large number of experiments, the presence of 
mercury Vapour is not injurious. By the use of solid CO, 
or liquid air the mercury vapour may be entirely 
climinated. 

By means of a new type of vacuum gatge devised by 
Dr. A. W. Hull, pressures as low as 107% bar, obtained by 
the condensation pump, have been measured, There is 
little doubt but that pressures very much lower than this 
can be, and have been, obtained by cooling the bulb to be 
exhausted in liquid air, so as to decrease the rate at which 
gases escape from the walls. 


THE POSITION OF THE SHIFT ENGINEER 
AFTER THE WAR. 


s 


By JOHN MARKS. 


= 


Since war broke out, the shift engineer has been declared 
to be indispensable, badged, and sternly prevented from 
following his one-time wandering propensities in search 
of better Jobs (off shift). 

Previous to the war, complaints were rife from the whole 
body of shift engineers that they were grossly underpaid, 
and in many cases treated worse than the workmen ; in far 
too many cases this was true, and many remedies. were 
suggested for the very undesirable state of things then 
existing. 

The writer, who did many years’ shift duty in important 
plants, has always taken a keen interest in the welfare of 
the station man, and particularly of the men on shift ; on 
many occasions prior to the war, he maintained, against his 
colleagues, that the best policy was not to try to mend 
matters, but to end them by leaving station work altogether. 
Though the reasons for this view were simple, and founded 


on facts which could not be Uispnted, yet the writer found 


the majority of station men against him when he declared 
that the only way to better things was to get out of the 
line. 

It should be obvious to any man who will study the 
financial returns of the large power companies for an hour 
or two, that to expect comfortable berths, having adequate 
salaries attached to them, from the central-station line, is 
to expect the impossible. The money earned is not 
sufficient to pay a return to the shareholders, let alone be 
generous to the officials ; and until the companies concerned 
do pay substantial dividends for a series of years, there 
will be nothing but low. pay and overwork for every 
engineer connected with the central-station industry, from 
the top to the bottom, in both municipal and company 
work, 

This fact presses especially hard on the shift engineer, 
whose work by its nature is inconvenient socially, and often 
debars a man from intercourse with members of his own 
and kindred professions. 

This would be but a slight disadvantage if the remunera- 
tion and prospects were reasonable; but good pay cannot 
come where profits are lean or non-existent, and prospects 
cannot be lively when there are literally many hundred 
well-qualified men holding positions inferior to their 
abilities ; whilst, at the same time, the tendency is for the 
number of officials and men required in the industry to 
diminish consequent on the increased size of individual 
generating sets, and the present fashion for very large 
stations supplying wide areas. 

The shift engineer must maintain the supply, often with 
plant badly overloaded and in need of repair, and must also 
be prepared to turn out the unit on his particular shift for 
the least possible expenditure. 


On top of these advantages, he enjoys the privilege of 
night and week-end duty, and is also permitted to be blamed 
for any little untoward happening, which may be discussed 
whilst he is not present. The above list of drawbacks is by 
no means exaggerated, and yet it is possible to find many 
shift men who delude themselves with the idea that a good 
berth will come their way if they only wait long enough. 

Now, though the shift man’s duties are responsible, vet 
they are mostly of a very routine nature, requiring steady 
day-by-day application to many small details, rather than 
original thought or brilliant ingenuity ; in fact, in some 
ways a clever man would be a nuisance as a shift engineer, 
He was all right in the days when things were new and 
little understood, and when a really good technical educa- 
tion was necessary in order to permit him to visualise 
rapidly what was developing when things went wrong, and 
so to cheek or remedy the same as soon as possible; but 
that day has passed. Consequently, we have a second good 
reason why the shift engineer cannot expect his remunera- 
tion to mount very high, and shift men will be wise to 
recognise that men of quite mediocre talents and triTuing 
can, and do, run shifts successfully, year im year out, iu 
quite large plants. 

Then, again, the station man is unorganised, and 
experience teaches that unorganised occupations are never 
paid well, or even treated considerately, unless they are 
oceupations for which few men can compete. 

The writer does not consider that organisation will do 
much for the shift man, for two reasons, The first is that, 
to the type of man now in mind—namely, the man brought 
up and sent into engineering as a profession, £250 to £300 
a year is a pittance, and nofa living. Now neither in com- 
pany nor in municipal work will the shift man’s salary ever 
go above the higher limit, and in the great majority of cases 
it will not reach the lower figure. The writer constantly 
comes across men on the verge of, or Just over, 40 years of 
ave, who will not see that with men only a year or two their 
seniors, or in some cases not their seniors at all, in the 
superior jobs, there will be no possible chance of these Jobs 
falling to them until they are too old to be considered, or 
to enjoy them if they should achieve them. Such men 
cannot deny the position when it is pointed out to them, 
but merely content themselves with getting cross over the 
matter, and secking to delude themselves as to the facts. 

The second reason is that amongst station men there is 
far too much snobbery, as to their being above belonging 
to a protective association; as if they were better than 
doctors or lawyers, and ¿s if there can be any dignity in 
belonging to a profession in which underpay and overwork 
is the rule!- There is practically no spirit of loyalty between 
man and man ; in fact, often the reverse. And the con- . 
trivings to get the superintendent or chief to lunch at their 
homes, or spend the evening there, would be laughable if 
they were not so contemptible. 

Then, again, the doctors or lawyers can enforce their 
demands by making matters unpleasant for those who 
quarrel with them, and they have done so. With the shift 
man, however, the case is different; his job can be kept 
going, if need be, by the older officials working the station 
until strike-breakers can be obtained. These chaps would 
be available in 10 days on the offer of a salary of 50s. a 
week. Thus, whilst the work does not lend itself to high 
salaries or pleasant conditions, its present economic state 
makes it impossible for its members to enforce their 
demands. 

Hence, once again, the policy is to get ont of station 
work into some sphere in which one’s abilities will render 
one too valuable to be readily dispensed with; in such 
cases hoth money and power can be obtained. They can 
never be obtained, however, in any routine type of berth, 
and shift engineering is undoubtedly routine to a great, 
extent. 

At the present time, chiefs are wanting shift engineers, 
and one of them recently pleaded at a Tribunal Court that 
shift engineers were being advertised for in thousands. As 
a matter of fact, there were consideraby less than 100 such 
advertisements in the columns of the Review that week. 
Still, the men are wanted at present. 

In such a case one would expecttotind |a_greater salary 
than was offered befdre the warnor ‘than will be normal after 
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the war, when so many more men will be available, What 
do we find # That the very large majority of such places offer 
less than 50s. a week salary ; that many of those offering that 
pittance (with war bonus) state that the appointment is for 
the war only, whilst the appointments at or above the level 
of €200 a vear are so rare as to be eause for wonder and 
comment, 

Tf this is what is offered now ina time of want, what 
will be the case when shift men are onee more as plentiful 
as dead leaves in October? Another feature whieh must 
be considered is the fact that long before the war, chiefs up 
aud down the country were offering shift Jobs to men of a 
very different elass to that drawn upon, say, 10 years ago, 
Twelve months before war broke out the writer knew youny 
fellows who had never done anything more than act as 
engine-reom lads, to obtain shift jobs, and. what IS MOTE, 
hold them. These cases were carefully noted, and it was 
also found that they were by no means isolated. The jobs 
tackled, to the writer's knowledge, iIneluded both three-wire 
D.C. and three-phase work : in at least one case the man 
Who tried for, and pulled off, the job, certainly stretched 
the truth in order to secure the berth; whilst in another 
case that the writer knew of, the man made a full state- 
ment to the chief that he knew but ditthe of the etectrical 
side of the work, 

The important point is that such men have net only 
obtained, but have held, such appointments, and have gone 
from one station to another and held their jobs amongst 
strangers, . 

It should be borne in mind that lads such as these have 
been brought up on incomes of, as a rule, less than £2 per 
week > consequently, when they work up into a pesition 
carrying, say, 44s. or 50s. a week, in peace time, they have 
satistied their ambition as regards obtaining what they 
describe as a good job, especially when they have been 
accustomed to losing their wages if they were off sick 
whilst the privilege of 10 or 14 days’ holiday with pay also 
enhances the attractiveness of the post. 

Consequently, the chief employing them is pleased by 
obtaining a man who will settle on a low wage compared 
with what the usual type of engineer expects to earn; he is 
also relieved from the bother caused by his shift engineers 
always being on the move, in search of appotntinents carry- 
ing salaries on which they can live. The engine-driver 
type of lad who has got himself into a shift job ca tive on 
the screws usual to the business. 

Tt is possible that when a good many of these men are 

employed up and down the country they will join up with, 
sav, an engine-drivers’ Trade Union : and from this point 
of view there may be interesting developments in store for 
the chiefs who have encouraged such men. In many places 
with which the writer is in touch, the shift engineer mixes 
socially with the drivers: the writer does not refer to the 
works’ football team meetings as social meetings, bat to the 
fact that in many cases they actually live in the same dis- 
tricts, even the same streets, and Knock about together for 
the greater part of their spare time. 
- This may be quite all right, or it may not, according to 
the view a man takes of his position, Every man must 
settle this matter for himself : bot, when this: sort of thing 
can be found in a good many towns, the sensible shift 
engineer who has come into engineering as a profession will 
recognise that a job of this type is no job for him. In 
fact, the writer believes that before many years are run, the 
shift-engineer position will be that of a foreman, and not an 
official. Consequently, the wise policy is to go into the 
work for the sake of the experience to be gained, and to get 
out of it at any cost after three vears. 

The writer expects criticism, but would ask his critics 
to remember that all the above statements are statements of 
fact, and the direct outcome of first-hand experience by the 
writer, 


Academy of Sciences.—The Academie des Sciences has 
awarded the following prizes for electrical progress :-~ Plumey 
Prize to Prot. Louis Barbillion. of Grenoble; Kastner-Boursault 
Prize to Prot. Eric Gérard. of Litge (posthumous award); Hebert 
Prize to M. J. Lemoine; Hughes Prize to M. L. Chaumont (killed 
in battle); Henri de Parville Prize to M. E. Montoriol. Many of 
the other prizes were awarded to men who have fallen in the war. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australiaa—Sypnry.—Feb. 19th. Municipal Council. 
Meters, maximum-demand indicators, feeder regulators, Speeifica- 
tion from ELL. Departinent, Town Hall. 

MELBOURNE. - January $let. Department of the Navy. 
Dynamos. switchboard, motors, balancers, and control gear, for 
Flinders Naval Base. Specifications from the Director of Naval 
Contracts, Melbourne." 

March Sth. Council. One 7.500-K.V.A. turbo-alternator. Sor 
“Otticial Notices” January Sth. 


Bambridge.—Febraary ord. Urban Council Publis 
lithtmng of the diatrict with gas or electricity. 
Middlesbrough, — February Ist. Corporation. Twelve 


months supply of electric lamps. Mr. N. E. Burges. Borough 


Engineer. 


New Malden. — Jamuy ist. Malden and Coombs 
UDC. Tnstallation of fire-alarm system. Particulars from the 
Coancil s Bngineer. 

New Zealand. — Ta nanc a.— February ih. Borough 


Council. Supply of six three-phase transformers, LOOD 400 volta, 
Messrs. H. W. Clime & Sons, Consulting Enyineens, Raetihi- 
NZ Shipping and Commerce, 


South Africa. — Pt npas.--Febrnary 12th. Six fonr-ten 
electric travelling portable jib-cranes for the harbour.’ 


Spain.—January 2oth.  Mumietpal anthorities of Men 
terrubio de Ja Serena (Province of Badajoz). Concession for th 
electric lighting of the town doring a period of 16 years. 

The mumicipal authorities of Fuente del Areo (Province of 
Badajoz) have lately invited tenders for the concession for the 
electric lighting of the town during a period of two year. 


Specifications for the items marked *® can be seen at the Board 
of Trade Commercial Intellyence Departinent in London, 


CLOSED. 


Colchester,- T.C. ‘“Pramear brake blocks : Messrs, Paste 
and Co, 

Glasgow.—The Electricity, Committee recently received 
tenders for one 6.000-KW. turbo-alternator set. with relative con- 
densing plant, to be put down at the Port-Dundas station. fer the 
winter of POb7-28. The offer by the British Westinghouse Co. at 
E2000, for the turbo-alternator, with condensing plant te be 
manutsetnred by the Mirrlees Watson Co. at @ 3.485. has becu 
accepted, this offer being the lowest. 


Horsham.—-U.D.C. 0 Pritchett & Gold and EB. P. N. Co., 


maintenance of new station battery for 10 years, at £450 per 
an mun. 


Leigh.— The tender of Messrs. Broce Peebles & Co., 
Ltd.. for a V5o-KWwW. “La Cour” motor-converter for €1.225, has 
been accepted by the T.C. 

London. — MARYLEBONE. — The B.C. is recommended to 


accept the following tenders :- - 


Reconstmetion of ash conveyor, £1690. Messrs. Babcock & Wileox, Ltd. 
Coal conveyor ander bunkers, £1,190, Messrs. Babcock & Wileox, Ltd. 
Castron parts, £265.- Messrs. das. Oakes & Ca, 

Underfecd grates to two botlers, £1,751. Underfeed Stoker Co., Ltd. 


Manchester.— The  Klectricity, Comnnttee. Accepted 
tenders : 

Erith- Riley stoker,- Erith’s Engineering Co., Ltd. 

steelwork. -Redpath, Brown & Co., Ltd. 

Transformers. -Ferrantu, Ltd. 

Cables.— British Insulated & Helsby Cables, Ltd.; Pirelli General Cable 
Works, Ltd. 

Sheffield.— Tramways and Motors Committee, Accepted 

tender: British Thomson-Houston Co.. Ltd.. for 50 tramear motors. 

The Electric Supply Committee has accepted the following 
quotations : — 

R. White & Sons.— Extending ashes roadway at Neepsend power house, 
£100), 

A. Revrolle & Co, Ltd. -Eight sets of panels of sub-station switchzear, 
£O; six panels of 3,300-volt, Unree-phase sub-station switchgear, 
£750, 

Vickers, Ltd.- Two 750-kKw, rotary converters for angmenting the supply of 
electricity for tramway purposes, £2,6H, plus o per cent. for conan 
vencies. 

The Health Committee has placed an order with Edison Accennmn- 
lators. Ltd.. for five additional electrical vehicles for refus 
collection, at the following prices :--One at £1.264, four at € [460 
each. 

The Water Committee has purchased a second-hand motor- 
venerator. with starter, from Mr. C. L. Turner. for £77, 


Sunderland. —The Council, on Wednesday, accepted th 
following tenders :— ; 


Arm trong, Addison & Co.— Wood tronghing. 

Wovlhseroft & Son. Earthenware cable supports, 

J. W. Thompson.—Castaron Joints, troughs. 

B.I. & Helsby Cables, Ltd.—Copper rod. 

E. H. Longbotkam & Co., Ltd.— Purchase of second-hand plant. 


Twickenham.— The U.D.C. hassaccepted the tender cf 
Messrs. Stuart & Moore to install five call-bells for £48 11s. 3d. 
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FORTHCOMING EVENTS. 


Birmingham and District Electric Club.—Saturday, January 13th. At 
Tp.m. At the Swan Hotel, New Street, Birmingham. Annual meeting. 


Chief Technical Assistants’ Association.—Saturday, January 13th. At 
3p.m. At the Tavistock Hotel, Covent Garden, W.C. Discussion on ‘The 
First Principles in connection with the Design and Lay-out of Plant for 
Central Stations,” to be opened by Mr. Heaviside. 


Association of Supervising Electricians.—‘Tuesday, January l6th. At 
7.45 p.m. At St. Bride's Institute, Bride Lane, B.C. Half-yearly meeting 
and informal discussions, 
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Institution of Electrical Engineers (Manchester Local Section).— 

Thesday, January 16th. At 7.30 pan. At the Engineers’ Club. Paper on 

“The Principles Involved in Computing the Depreciation of Plant,” by 
Mr. F. Gill and Mr. W. W. Cook. 

(Birmingham Local Section).— Wednesday, January 17th. At 7 p.m. 

At the University, Edmund Street. Paper on “ Principles Involved in 

Sonat the Depreciation of Plant,” by Mr. F. Gill and Mr. W. W. 

ook. 


laminating Engineering Society.— Tuesday, January l6th. At 5 p.m. At 
the Royal Society of Arts, John Street, Adelphi, W.C. Discussion on “The 
Lumen as a Measure of Illuminating Power,” to be opened by Prof. J. T. 
Morris, 

Chemical Society.—Thursday, January 18th. At& p.m. At Burlington House, 
Piccadilly, W. Ordinary seicntitic meeting. 

Belfast Association of Engineers. - Thursday, January 18th. At 7.15 p.m. 
At the Municipal Technical Institute, College Square, Paper on “ Electric 
Lifts for Land and Shipboard,” by Mr. C. G. Major. 


Greenock Electrical Society.—Thursday, January 18th. Visit to the 
a Sugar Co., Ltd. (Cereals Works), Westburn Square. (Meet at 
-3U p.m.) 


Royal Institution of Great Britain.—Friday, January 19th. At 5.30 p.m. 
At Albemarle Street, Piecadilly. Lecture on ‘Soap Bubbles of Long 
Duration,” by Prof. Sir James Dewar, F.R.S. 


Institution of Mechanical Engineers.—Friday, January 19th. At 6 p.m. 
At the Institution of Civil Engineers, Great George Street, S.W. General 
meeting, 

Association of Mining Electrical Engineers (West of Scotland 
Branch).—Saturday, January 20th. At 4.30 p.m. At the Royal Technical 

_ College, Glasgow. Paper on “ Modern Switch and Fuse Gear: ts Defects 
and some Suggested Remedies,” by Mr. A. McPhail. 


NOTES. 


Mr. F. L. Rawson.—Thic issues of the Daily JILail of 
the Gth, 8th, 9th, loth and llth inst. contain articles “ from 
Harold Ashton” describing the most recent activities of Mr. 
Frederick L. Rawson. who “does an enormous business in 
Divine healing on the astonishing system of prayer on a 
sliding scale of payment.” It is an old theme, to the tune 
of those “with plenty of money and no brains” having been 
produced for the benefit of those “with plenty of brains and 
no money"; but the up-to-date application of the “astonishing 
system” is an interesting variation on the old theme. It 
recognises that prevention is better than cure, and provides for 
immunity from shot and shell. Brief reference is made to Mr. 
Rawson's earlier activities in “science and speculation,” including 
the Elmore Companies. Should Mr. Ashton desire to prosecute his 
inquiries further into those matters. he will find the files of the 
ELECTRICAL REVIEW for 1890, and subsequently, quite useful 
sources of information. It is to be hoped that Mr. Ashton’s 
articles may lead to further investigation and such protection as 
may be necessary for weak-minded members of the community. 


Electric Light Switching.—The results of the Second 
Batch Exam. were published on page 16 of our last issue. 


Foreign Trade.—THE DECEMBER FIGURES.—The official 
returns of imports and exports during last month contain the 
following electrical and machinery figures :— 


Dec., Ine. or Twelre months, 1916 
IMPORTS :— 1916. dee. Ine. or dec. 
Electrical goods, &c. £192,756 + £80.753 + £556,540 
Machinery ... we 520,671 = 180,137 — 855,373 
EXPORTS :— ° 
Electrical goods, &e. 237.795 = 20997 + 938,590 


Machinery ... we 1,655,029 + 180,773 + 1.066,837 
Linking-up Electricity Works: North-East Coast.—A 
‘meeting of the North-East Coast interests was held in the Town 
Hall, Sunderland, on the 20th ult., Mr. A. S. Blackman, borough 
electrical engineer and veneral manager, Sunderland, presiding, 
The chairman. in explaining the object of the meeting, referred to 
the Board of Trade circular letter of May 25th, 1916. with regard 
to the interconnection of electricity supply stations, and also to the 
memoraudum of the National Electric Power Supply Joint. Com- 
mittee, urging consideration of the question of linking-up. from 
the national point of view. in the interest of fuel economy. It wag 
decided to form a Committee to go fully into the matter, and the 
secretary was instructed to obtain information with regard to 
linkiny-up already accomplished in other parts of the country. The 
Committee was appointed as follows :—Mesers. A. S. Blackman 
(Sunderland), chairman ; H. A. Couves (County of Durham E.S. 
Co.) ; H. Ellis (South Shields) ; A. B. Gridley (Cleveland and Durham 
E.P. Co.); J. R. P. Lunn (Darlington); R. A. Scotson (Middles- 
brough); R. P. Sloan (Newcastle-on-Tyne E.S. Co.) ; J. J. Smith 


(Stockton); J. W. Spark (West Hartlepool); C. Turnbull (Tyne- 
mouth). together with Mr. S. R. Windle (Sunderland), who was 
elected honorary secretary. 


The Price of an Outrage.—The Defence of the Realm 
Losses Commission has been engagedin hearing a claim by the Rev. 
J. Dixon, of The Vicaraye, Willesden, for the repayment of pro- 
fessional charves incurred with reference to negotiations with the 
North Metropolitan Electric Supply Co. and the Ministry of Muni- 
tions, in connection with the laying of an electric cable through 
consecrated vround, which he considered an outrage avainst 
relizigus feeling as long as the cable remained. The Vicar pointed 
out to the company that there were two alternative routes, The 
President (Sir James Woodhouse), according to the Daily Telegraph 
report, said that the company required, for military purposes, to 
lay an electric cable in the most direct way, under the pathway of 
the churchyard, and they so informed the Vicar. The Vicar 
objected. They consulted the engineers of the local authority, and 
there were objections to the alternative routes. which they pointed 
ont. Ultimately they were informed that this outrage, which 
would take place by the use of the churchyard, could be arranged 
by a payment of €200 to the church fund and thirty guineas for 
leval expenses fora Faculty. They described it as blackmail. and 
refused to pay it, and the result was that the military authorities 
exercised the powers under the Defence of the Realm Act, and laid 
the cable through the chnrchyard. The refusal of the Vicar to 
consent to their doing that occasioned these costs. The whole 
question was how much should be paid. The outraging of religious 
feelings wouid disappear if he got enough money. 

The President said he thought the less they said about patriotism 
in the matter the better. It was a question of money. That was 
clear from the correspondence. He thought the Commission took a 
strong view about the application. They would communicate their 
decision 


Reconstruction Policy.—In our leading article on 
‘Government Assistance for our Foreign Trade” (ELEC. REV. 
December 209th, 1916), we referred to the effect of the changes in 
the Cabinet on the work of the Reconstruction Committeo 
appointed by Mr. Asquith. The following comment on the 
position appeared in the 7imes of yesterday :---’ The Reconstruction 
Committee, which was appointed by Mr. Asquith last March to 
advise upon problems that will arise on the conclusion of the war, 
was placed in a difficult position by the resiznation of the late: 
Government. It was a Committee of Mr. Asquith’s Cabinet. and 
several of its members no longer had any authority to continue 
their work. Mr. Vaughan Nash, however. has kept his staff 
tovether. and the routine office work of collecting material bas been 
kept voing in Dean's Yard. It is hoped that the position will be 
revularised in a few days’ time, and it is understood that a scheme 
for continuing the valuable research work undertaken by the 
Reconstruction Committee is now before the Prime Minister. 
Among the important problems which the Committee referred to 
sub-committees, were those associated with demobilisation, industry 
and trade, relations between labour and capital, and education. 
These sub-committees, which are composed laryely of experts, will 
presumably receive a new mandate from Mr. Lloyd George. One 
of the most important, Lord Balfour's Committee on After-War 
Trade Policy, has been summoned to meet again in a few days’ 
time, after a long interval.” 


Trade after the War.—We have received a copy of the 
third report of the Special Committee of the London Chamber of 
Commerce on “Trade During and After the War.” We hope to 
refer to the matter in a later issue. 


The Use of Magnesite—As from January 9th, the 
Minister of Munitions has prohibited the use of magnesite and 
magnesite products for, or in connection with, (1) The con- 
struction or repair of any building (other than a furnace), or any 
flooring or deck : or (2) the manufacture of any insulating or non- 
conducting material, except under and in accordance with the 
terms of a permit granted by the Minister of Munitions. All appli- 
cations in reference to this Order should be addressed to :— 
Director of Steel Production (W.J.J. 342), Armament Buildings. 
Whitehall Place. S.W. 


Appointments Vacant.—Charge engineers, electricians 
and enyine drivers used -to high-speed petrol enyines. for the 
North of Ireland, Camp E.L, plants. See our advertisement pages 
to-day, 


The Government and Overseas Trade.—At a mecting 
of the Advisory Committee to the Board of Trade on Commercial 
Intelligence. on Wednesday, Sir Albert Stanley. President of the 
Board, emphasised the importance of the Committee's, work. 
Amongst the matters considered by the Committee were proposals 
for a large extension of the Trade Commissioner Service in the 
British Dominions, proposals for commercial missions, and other 
Matters relating to the organisation of British overseas trade, and 
questions arising out of the work of the Department of Com- 
mercial Intelligence. 


Electric Lamps for Policemen.—Jhe Chief Constable 
has asked the Hull Corporation for the police to be made an allow- 
ance for the provision and maintenance of flash lamps of Is. per 
man per month in lieu of the existing oil lumps. The Watch 
Committee has agreed to do go duriny the war, 
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Long-Life Tungsten Lamps.—It is well known that 
when a tungsten filament is operated in an evacuated bulb under 
ordinary conditions. the resistance of the filament gradually in- 
creases, thus lowering its temperature. and the bulb is progressively 
darkened by a black deposit of vaporised tungsten. Both these 
effects contribute to lower the efficiency and candle-power of the 
lamp. Heretofore, in order to increase the lifeof a lamp at a given 
efficiency, various solid halogenous compounds of low vapour ten- 
sion. such as potassium iodide, have been placed in the lamp in such 
a position that when the filament is at normal ineandescence and 
the bulb is well evacuated there is evolved an atmosphere which is 
chemically active to the metal of the filament. and which is of sub- 
stantially the pressure of a first-class vacuum. 

Roy Winne., of Schenectady, N.Y., has discovered that the useful 
life of a lamp may be further increased by placing in the bulb 
With a regenerative compound of the above nature. a very small 
amount of yas, preferably nitrogen. Ordinarily, the pressure of 
the gaseous atmosphere should be less than 100 microns. and 
usually within the range of about lo te >09 microns, or volo to 
WOOO nm. of Inercury. 

To illustrate the effeet of the novel filling combination on the 
life of the lamp: a 125-volt) loo-watt lamp. having a drawn 
thugsten filament was provided with a sa'l amount of potassium 
thallium chloride placed in the same way as in a vacuuin lamp. 
The bulb was evacuated, and then enough dry nitrogen) was 
admitted to produce an atmosphere of about 24 microns (025 mm. 
of mercury) pressure, The lan p was then sealed off and operated 
at a specific Consumption of O45 watt per candle. After 1900 hours 
the candle-power had fallen only to 96 per cent. of its orizinal 
value. During the operation of the lamp the resistance cf the 
filament repeatedly increased several per cent.. and then came back 
to normal. In the absence of the nitrogen the initial efliciency of 
a lamp of this type containing potassium thallium chloride would 
have fallen to about SO per cent. in about 1.000-1.200 hours. - 
Flectrical World, 


The Care of Accumulators.—.A\ South African corres- 
pondent sends us the tollowing astonishing item from a local 
paper, which quotes it as a letter addressed to The Motor, H.M. 
writes: " DPhavean &-volt lighting battery. which has been standing 
a long time, and does not vive any current, and will not charge up. 
I have been advised to ompty it. and fill it up with spirits of salts 
and carbonate of soda, and then put the cells in boiling water for 
three hours, This, it is stated, releases the charge in the plates, 
and produces condensed oxygen yas. T should like your opinion on 
this, as a practical man told me he vot the recipe froma newspaper. 
Exactly what the cell would look life after this strenuous course of 
treatment we can only try to imagine: much would depend on 
Whether the soda was put in before the spirits of salts, or whether 
the mixture was made beforehand. The recipe. which reminds us 
of the venius who washed his watch with soap and water. and the 
Mad Hatter who used butter for a similar purpose. must have been 
Invented by some cynic who had had a bitter ex perience with storage 
cells, and owed them a grudge. 


New Steel Tubing Plant.—The working of a new and 
ingenious machine for making steel tubes antomatically has been 
demonstrated at the works of Mephan Fersuson Proprietary, Ltd., 
Footscray, by Messrs. H. C. Tucker and H. M. Baker, who have 
purchased the sole rights for the Commonwealth from the Auto- 
matic Welding Co., of Menominee, Michigan. U.S.A. It is claimed 
that the invention will revolutionise the consumption of light 
gauge steel tubing in Australia. Plants have recently been 
established in America, Canada. and Japan. and the manufacturers 
are at present negotiating with concerns in Great Britain tor the 
Euglish rights. 

The machine so operates that a strip of steel inserted into one end 
is converted at the ot her into a welded tube ready forthe market, and 
cut to any predetermined length. The machine is capable of 
turning out LO00.000 ft. in a year, in any size from 4 in. to 2 in, 
diameter. and in any reasonable shape, including circular, octagonal, 
square, oblong. &e. As far as is known. no steel tubing has up to 
the present been manufactured in Australia. The steel strip used 
hy the machine is importei. Over €1.000,000 is spent annually 
by Australia in Importing all classes of tubing. Melbourne Aye. 


Educational.— MrLnoursxe.—With a view to raising the 
standard of efficiency in the technical branch of the City Council's 
Klectrig Supply Department’s service. the Eleectrig Supply Com- 
mittee has had under consideration a proposal to establish (a) a 
System of apprenticeship with provision for technical training : 
(b) a system of scholarships whereby the most promising of the 
Junior engineering staff may be able to gain experience in the work- 
shops of the best British electrical manufacturers. One member will 
be sent each year to Great Britain for two years experience. It is 
recommended that the Council provide the successful officer with 
£50 for his return fare, and an allowance of tl per week during 
his absence. Those chosen will be required to vive a guarantee 
that they will return to Melbourne at the end of the term of two 


years, The cost of the scheme is estimated at £150 per annum.— 
The Age, 


Bars for Magnetic Standards.—In a recent paper 
(Sc. Paper No. 205) the U.S. Bureau of Standards draws attention 
to the lack of uniformity met with in steel and iron standard bars 
used for the calibration of permeaieters. and for magnetic testing 
generally. By means of a pair of test coils slipped over the bar. at 
a fixed distance anart, the departure from uniformity has been 
nrapped out for many such bars. and in many cases larve deviations 
froin uniformity have been observed. of which no indication is 


apparent to the eve. Few bars show a deviation from uniforinity 
as low as 10 per cent.. which would enable an accuracy of l per 
cent. to be obtained with the apparatus used at the Bureau. It is 
pointed out that this method of testing for uniformity is capable 
of being applied to the detection of mechanical inhomogeneities 
and taws, and for other purposes. 


Volunteer Notes.— First Loxpon ENGINEER VOLUN- 
TEERS, Headquarters, Chester Honse. Eccleston Place. Orders tor 
the week. by Lieut.-Col, C. B. Clay. V.D., Commanding : 

Monday. January Vath, 


s 
Technical for Platoon No. 9. at Reveney 
Street. Squmut and Platoon Drill, Platoon No. Pa. Siymallitius 
Class, Reeruits Drill. 6.25 », 

Luesday, January th. School of Arms. 6 7, 
“Company Drill,” by Company Commander Fleming. 


Lecture. 3.15, 


Wednesday. Jannary Kith. Instructional Class, 6.15. Platoon 
Drill, Platoon No. I. 
Thursday, dannary Wh- Platoon Drill. Platoon No. 7. Ambu- 


Jance Chies by M.O. 6.30, 

Friday. January Verh. Technical for Platoon No. 10, Rezeney 
Street. Nqnad and Platoon Pral, Noo 0 Siynalling vas, 
Recents’ Drill. 6.23. 82h, 

Saturday, dJanuiry 23Wh. Commanding Officer's Parule, 245. 
Umitorms. tor Drill in Battersea Park. 

Sunday, dannary 2bat.- -Entrenching at Otfond, 
(SE. A C. Railway Booking Offee). 8.15 aam. 


(By order), MACLEOD YEARSLEY, Adjutant, 


Parade Vietorta 


Electrolytic Zinc Dust.—Vhe sudden inerease in the 


price of zine dust atter the beginning of the European War. owing 


to the cutting-off of the German and Belwian supply, led to the 
conducting of some experiments on the possibility of its production 
on a cominercial scale frome solutions of zing. and the substitutien 
of zine made in this manner for the zine dust ordinarily ased in the 
precipitation of gold and silver in the evanide process. The pro- 
duction of electrolytic zine sponge seemed the most feasible method 
of accomplishing this object. the sponge tobe of such a nature that 
it would crumble to dust when dried. Nodinm zincate solutions 
allow of the deposition of zine sponge under a widely varying 
range of electrical and thermal conditions. Stirrmy of the elec- 
trolyte must be avoided. Current efhiiencies of about 60 percent. 
and zine dust precipitating efficiencies of FO to 75 per cent. are 
possible, There seems to be no dithealty in getting 11b. of zine 
dust from a solution of zine with 3 KW.-hours of energy. Sodium 
zineate solution recommends itself because of ite ease of preparation 
from eanustie soda and zine oxide, both of which are articles of 
ceommerce. Journal of the Franklin Tnstitute, 


Cost of American Rural Transmission Lines.— Sone 
data recently presented by the Committee on Overhead Lines at the 
NELLA. Convention. is interesting as showing that many miner 
distribution lines in sparsely-settled distriets in the States briny 
in littie if any return on the investment they represent. More 
fivures were not wiven for Eastern territories because few lines 
serving low-density loads are installed there, the practice being not 
to install lines unless a profitable load is in sight. The los in 
working was not indicated with a view to disconraging supply to 
thinly populated districts, but toshow that legislation necessitating 
more costly Lines would be deterrent to auch extensions. Ten 
croups of lines were analysed having a length of service of oniy 
Ve vears, and therefore the average deficit of K7 per cent. on the 
investment. or 50 per cent. of the gross revenue. does not represent 
the result of the lines in full working. The total cost per miie 
recorded includes right-of-way, physical cost exclusive of con- 
ductors. conductors. services, street lighting equipment, &e.. and over- 
head costs, and averages for 630 miles of line. 81.610 per mile, varying 
from $860 to 82.750 per mile in individual States. The annual 
revenue per mile of line averayed S202. individual groups of 
lines show averaves of between $133 and $355 revenue. and of 
between 1.500 and 8.000 KW.-hours supplied annually per mile of 
line. The data. however, shows that the gross revenue return per 
mile of line was almost always over 10 per cent. on the cost of the 
line, and in three cases was over 20 per cent., and the final deficit was 
arrived at by assuming interest at 7 per cent.: depreciation at 
S percent. on lines exclusive of conductors, which was taken at 
2 per eent.. and at S per cent. on services, transformers, and treet 
lighting equipment. Operation and maintenance was reckoned at 
1S per eent., exclusive of taxes. and the power cost in most cases 
was between Sand 4 percent. Several lines yielding a less revenue 
than S200 per mile show a smaller deficit Con the assumed basis) 
than the average on account of lower construction cost. In such 
cases light construction and long spans reduced the cort to, roughly, 
S1.000 a mile of line. 


Using Power Supply for Lighting.—At the Wolver- 
hampton Police Court. last week. John Cullwick Turtour was 
summoned at the instance of the Wolverhampton Corporation for 
having improperly used electricity. 

Mr. Howell (Deputy Town Clerk), who supported the summons, 
said the defendant in August last apphed for a supply of electricity 
for power purposes. Recently an inspector passing defendant's 
premises noticed wires about the place, and he found that the 
current supplied for power was being appropriated for lighting 
purposes. The charges for lighting were at a higher rate. 

Mr. R. Dallow (solicitor), who defended, said it was a fact that 
the current supplied for power purposes was used for lighting. He 
explained that prior to November 5th the premises were lighted 
from a dynamo run off shafting. On November oth a mishap 


occurred to the dynamo, and defendant. who was working on 


munitions, could not stop. And se, arrangedsthe wires to get light 


Vol. 80. No. 2,042, January 12,1917.) THE ELECTRICAL REVIEW. 47 


from the power supply. The same day, or shortly after, a man 
from the electricity works called, was shown the light, and was 
asked to supply a second meter, which the Corporation ulti- 
mately supplied. Under the circumstances, defendant did not 
think he was doing any harm. and there was certainly no intention 
to defraud, as everything was done openly.. Neither was there any 
idea of saving maney. as a considerable sum was spent in lamps. 
The sole idea was to «et on with the work. 

After evidence had been given by Mr. Ernest Stubbs (assistant 
electrical engineer to the Corporation), the Stipendiary said no 
doubt electric current was applied wrongly. but there did not 
appear to have been any considerable use of it in the wrong way. 
However, there had certainly been a mistake. to put it inthe mildest 
way, and defendant would be fined 40s. 


Institution and Lecture Notes. — Institution. of 
Municipal Engineers.—" Some Notes on the Uses of Electricity in 
Municipal Engineering ` were read at the annual meeting of the 
Institution, on Saturday last. by Mr. Horace Boot. for the edifica- 
tion of municipal engineers and surveyors, the author remarking 
that he had been struck with the lack of general knowledge shown 
on several occasions. The paper indicatedthe various uses to which 
electricity could be put, but it was not suggested that the borough 
engineer and surveyor should be thoroughly competent in every 
branch; generally, the advice of Mr. Boot was to call in an expert 
where the municipality did not already possess one as a permanent 
official. In the course of a short discussion, the two or three 
speakers who took part concentrated upon the question of 
rewage pumping, and drew attention to the better results obtained 
by the use of small automatic electric pumping plants than by 
compressed air. Attention was called to the fact that a small 
electrically-driven centrifugal pump could be worked as efficiently 
as a large one. and at the same time did away with the labour 
difficulty, which was causing a good deal of trouble with small 
schemes. Mr. Reginald Brown also mentioned the Act recently 
obtained by the Post Office. giving compulsory powers to erect 
poles on private property, and complained of the injustice of allow- 
ing the Post Office to do this before arranging what compensation 
should be paid the owner. He also supported Mr. Boot in the 
belief that the telephone system of the country would be better in 
the hands of the local authorities. 

London School of Economics and Political Science.—On 
Thuraday. January 18th, at 5 p.m.. Mr. E. J. P. Benn will lecture 
on ` The Organisation of Trades.” 

Institution of Electrical Engineers... At the meeting of the 
SCOTTISH LOCAL SECTION, in Edinburvyh. on Tuesday evening last, 
a paper was read on “ Principles Involved in Computing the Depre- 
ciation of Plant,’ by Messrs. F. Gill and W. W. Cook. The same 
paper was to be read in London last night. 

Fatalities. —An inquest was held at Lancaster, on Friday, 
-respecting the death of William Thomas Goodchild (50). an elec- 
trician, of Wandsworth. The evidence showed he was engaged 
fixiny conduits in a factory near travelling cranes. In avoiding 
one crane he was caught by another. and crushed to death between 
the side of the crane and a standard. The Coroner commented 
on the fact that it was the third death within a short period ; 
he said that warnings should be given to men engaged in such 
dangerous occupations, and if another fatality occurred he would 
probably recommend a criminal prosecution. The charge-hand of 
the electricians, John Maudsley. said Goodchild was carrying out his 
orders, and had been repeatedly warned about the cranes, but 
witness admitted that in future it would be wiser to stop the cranes 
when such work was being carried out. The jury agreed to a 
verdict’ of “ Accidental death.” and added a rider that the elec- 
trical cranes should be stopped while work of this character was 
in progress. 

A Bradford Corporation tramway inspector, Mr. Enoch Bower, 
who was crushed between two cars on December 23rd, died on 
‘Saturday, aged 57. 7 

David Davies, an electrician, whilst repairing an clectric trolley 
atthe Glamorgan Colliery, Llwvnypia, received an electric shock. and. 
falling from the scaffolding about 18 ft. to the ground, was killed. 

An inquest was held at Huddersfied, on Monday. in the case of 
James Chadwick (35), lead-burner, of Rochdale, who was killed 
whilst engaged on repairs at a Huddersfield works. The evidence 
was to the effect that he had arranged to attach a lamp to a 
flexible lead. The instnllation was worn, and consequently, 
faulty, and the deceased reveived a shock at the lighting voltaye. 
The lead-burners, it was said. had three or four flexible leads, 
which appeared to have been made up of odd parts. In returning 
a verdict of © Accidental death.” the jury recommended that the 
leads should be used only after being obtained from the electric 
stores. 


Electrical Supplies to South Africa—The South 
African Mining Journal for November 18th, just to hand, says :—, 
“~ On the whole. there are plenty of electrical materials in town. 
The British are keeping up very fairsupplies, which are very necessary 
on account of the many standardised goods. as arranged in the 
various plants in the pre-war days. We are vetting plenty of 
lamps from America, but much of their electrical material is not 
suited, because of the different sizes, for our general trade, and they 
are not laying themselves out to supply material outside their own 
particular sizes. This is altogether in contrast to the method 
adopted by the Japanese. who are doing everything they can to 
copy any models sent from here, in every detail and accuracy. 
Their efforts so far in supplying the South African market with 
electrical goods have been quite a success, and as travellers, and in 
a lesser degree speculators, are constantly travelling between here 
and Japan, the prospects in many directions of trade with them 
seems promising for great expansion,” 


¢ 


The issue of the same journal for the previous we'k comments as 
follows on the copper position :— 

“In reviewing the copper cable position, owing to the prohibition 
of export by the British Government, it has been gathered that the 
mines have fortunately provided themselves with larve stocks of 
cables where copper wire is part and parcel of their composition. 
In this respect. also. the mines have ample copper wire and other 
copper goods to last many months. as the managers have antici- 
pated that something was likely to happen in this direction. The 
prominent representatives here of the Cable Makers’ Association 
haye also anticipated the position by acctuonulating larre stocks ot 
cables. containing copper, in Johannesburg, as well as other copper 
goods. Hence the prohibition will not be felt here for a consider- 
able time. but obviously the tendency will be to harden values for 
all copper material, particularly in electrical woods where copper wire 
is the medium for conveying theelectric powerand light. In com- 
mercial circles, apart from the mines and municipalties. there are 
ample stocks on hand to carry on with for a very lone while, and 
substitutes are so easily procurable.” 


South American Telegraphs.— By a decision of thie 
Brazilian Supreme Court, adverse to the Western Telegraph Co.. 
the Central and South American Telegraph Co. will be enabled 
to lay cables from Buenos Ayres, in Argentina, to Brazil. along the 
Atlantic coast. 


OUR PERSONAL COLUMN. 


The Editors inrite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted asg to their morements, 


Central Station and Tramway Officials.—At Barrow T.C. 
meeting, on Monday, there was a long discussion upon a 
proposal by the Electricity Cominittee that the salary of the 
borough engineer, Mr. H. R. Burxett, should be increased 
from £550 to £600 per annum, to date from January 
Ist, 1916. It was shown how the output of the Corporation 
works had grown from between three and four million unite 
to 13.8 million units last vear, and would probably be 15 
milion units this year. Mr. Burnett had supervised most 
in portant extensions of the works, and saved the Corpora- 
tion the costs of a consulting engineer. The Mayor pointed 
out that in a list of nine towns, with an average output of 
four milhon units, there was not a case where the engimecr’s 
salary was below £600. In one town, with an output of 
seven and a half million units, the salary was £700. The 
Council decided to increase the salary to £600, but rejected 
the recommendation to make it date from January Ist, 1916. 

The Doncaster Corporation last week approved the appoint- 
ment of Chief Inspector BAKER as superintendent tratie 
manager, In succession to Superintendent Strachan, who has 
left. Inspector FULLER was promoted to be chief inspector. 
There was strong opposition on the ground that, though no 
word could) be said against the two officials coneerned, the 
Whole system of traffic management required reconstruction, 

The Bradford Corporation has agreed’ to lend the services 
of Mr. ©. J. Spencer, the tramway manager, to the Govern- 
ment for important special work. Mr. Spencer will eom- 
mence his new duties very shortly. 

Increases of remuneration recommended to the Wakefield 
City Council include those of Mr. G. Varey, temporary: chief 
assistant electrical engineer (period of war), froin £175 to 
4208: Mr. T. C. BENNETT, assistant station superintendent, 
£120 to £130: and Mr. C. P. SkteKHAM, assistant superinten: 
dent, £109 to £117. 

The Neweastle-under-Lyine T.C. has increased the salary 
of the electrical engineer by £25 a vear. 

The salary of Mr. A. W. CLEGG, acting engineer at Acering- 
ton, is to be increased from £350 to £400 per annum. He 
is also to be granted a special fee of £50 for loss of holidays, 
prolonged hours of duty, and special work in connection with 
the installation of the new plant. He receives a further 
grant of £140 from the chief electrical engineer (Mr. Gray) 
during his absence in the Army. 

The Establishment Committee of Woolwich B.C. reported 
at the last meeting of the Council having had under con- 
sideration a memorandum, from the Electricity Commnuttee, 
recommending an increase in the salary of the borough 
electrical engineer. The Electricity Committee subimitted 
statisties showing the working of the undertaking, and the 
salaries paid to the electrical engineers of other London 
boroughs. The Establishinent Committee was in agreement 
with the views of the Electricity. Committee, and recom- 
mended that the salary of the borough electrical engineer, 
Mr. G. W. Keats, be increased from £400 to £500 per anninn 
as from April Ist, 1916. This recommendation has been 
adopted. i 


General.—The marriage took place recently at Cootehill, 
County Cavan, of Mr. J. F. Woops (resident engineer and 
manager of the Clones Electric Tight & Power Co., Ltd.) to 
Kathleen McCutcheon, of Market Street, Cootehill. l 

Lieutenant ALFRED WALKER FMPSON, A.M.LE.E.. Royal 
Flying Corps, is in a Londen hospital, recovering from un 
operation. After? war broke\out he gave up his position as 
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chief engineer to the Merida Electric Light Corporation, 
Yuchatan, Mexico, and returned to England to join the 
Machine Section as a private. His brother was killed in 
action on New Year's Day. 

Mr. W. Ratcuirre-SMALL asks us to state that for the pre- 
sent his address is 159, Westminster Bridge Road, S.E. Tele- 
phone No.: “ Hop. 4703.” 

Mr. H. W. BosworiHn, who has for a number of years 
been on the staff of the Lancashire Dynamo & Motor Co., 
l.td., has been appointed manager of their London office. 
His address will remain as at present, 25, Victoria Street, 
Westminster. 

Mr. G. R. DrumMoxp, M.LE.E.. M.ILM.E., has rerigned 
his post as electrical and mechanical engineer to the Govern- 
ment of Jodhpore, and rejoined the Lahore Electrie Supply 
Co., Ltd., as general manager. The Jodhpore electric power 
scheme has been completed with the exception of the low- 
tension distribution fromm sub-stations, for which a good deal 
of copper is required, which at present is not available. 
Upon receipt of this copper Mr. Drummond has agreed to 
return to complete, test, and hand over the scheme. The 
total cost of the power scheme, including fairly large work- 
shops, ice factory with large cold storage, will be 10 laes of 
rupees, and when in full operation is expected to bring a 
return of 9 per cent. to H4 per cent. to the Jodhpore Durban. 

Mr. G. L. F. Puinurs, technical director of the Philips’ 
CGlowlampworks, Ltd.. Eindhoven, has been nominated Doctor 
honoris causa by the Senate of the Technical University at 


Delft (Holland). 
Roli of Honour.—Lientenant H. Y. V. Jackson, M.I.E.E., 


Royal Engineers, who was prior to the war on the South 
Wales stall of the British Westinghouse Co.. Ltd., has been 
awarded the Military Cross for distinguished service in the 
field, 7 

Sergeant Wintkes, Royal Flying Corps, who was at the 
electric power station of Messrs. Pilkington Bros., Ltd., St. 
Helens, has been killed in an aeroplane accident, aged 27 
years, 

Private W. Forrester, North Staffs. Regiment. reported 
to be missing, enlisted from the staff of Messrs. Bullers, Ltd., 
of Hanley. 

Corporal T. Annonp, West Lancashire Divisional Engineers, 
who has fallen in action, was enguged for 15 vears at the 
electric light station at Rainhill Asylum, near St. Helens. 

The D.C.M. for conspicuous bravery under fire has been 
awarded to Private GEORGE NEEDHAM, of Croydon Corporation 
tramway staff. 

Captain C. F. D. SueGatr, Inspector of Ordnance Machi- 
nery, has been awarded the Military Cross. Captain Suggate 
obtained his cominission in 1914, and has been on active 
service for some considerable time. Previous ta entering the 
Service, he held an appointment in the electrical engineer's 
department of the Great Eastern Railway Co. 

Private FRED PALMER, of the Loval North Lancashire Regi- 
ment, has died from pneumonia whilst on service. He was 
employed at the Manchester Corporation Stuart Street elec- 
tricity works. 

At the Barrow Town Council, the Mavor recorded con- 
gfratulations to R. WILLIAMS, a jointer in the mains depart- 
ment of the electricity undertaking, on being awarded the 
Military Cross. 

Private Epwarp Owen, R.E.. aged B, an cleetrical engi- 
neer, has been killed in action. 

Private STEPHENSON, formerly in the Hull Corporation elec- 
tricity department, has been missing since November, when 
he was in action. 

The Times reports that Second-Lieutenant W. M. Nonre, 
R.E., who was the only son of Mr. W. Noble, of Herne Mill, 
and who was with the General Electrie Co., has died of 
wounds, aged 26. l 

Private F. T. Woops, Tondon Regiment, formerly in the 
emplov of the India-Rubber Co., Silvertown, has been 
awarded the Military Medal for gallantry in assisting an 
oficer to capture some of the enemy’s field guns, and in 
carrying messages under heavy fire. 

“I must say I feel very proud to-day: my son has been 
mentioned in dispatches,” said Colonel Alex. Sinclair, when 
taking the chair at. the last mecting of the Swansea Cor- 
poration Electric Lighting Committee. Ald. Daniel Jones 
said that not only the chairman, but the department could 
be congratulated, because the Colonel's son, before joining 
the Army, was employed at the Corporation electricity sta- 
tion. He moved that congratulations be recorded on the 
minutes. The resolution was carried unanimously. 


Wiil.—The late Sir War Rawsay, F-R.S., left £17,596. per- 
soual estate. 


NEW COMPANIES REGISTERED. 


Bury Electrical Plant Co., Ltd. (145,680).—Private com- 
panv. This company was registered on January 2nd, with a capital of 
£3,000 in £1 shares, to carry on the business of electrical engineers and con- 
tractors, suppliers of electricity, manufacturers of and dealers in railway, 
tran'way, electric, magnetic, galvanic, and other apparatus, &c., and to enter 
into an agreement with O. Ashworth, G, K. Haworth, and W. A. Bale The 

ibscribers (@¢ach with one share) are: O. Ashworth, " Ona,” Holcombe Road, 


Green Mount, near Bury, mereb int, G Ko Haworth, “Strathmore,” Bury 


New Road, Ramsbottom, merch. nt; W.A Bie, tor, Rechdate Old Read, 
Rury, incorporated accountant, The frat directors (ta number not iess thin 
two or more than thre) are: OO Ashworth and G Ro PHaweeth, Quslitss- 
Den, W shares  Sottater: G. Clough, B, Gardin Street, Bury. Rie gestisc3 
office > Castle Grounds, Burs, Lancs, 


Ercole Marelli & Co., Ltd. (14%.688).—Private company. 
This compiny was regustered on Jonuary Grd, wath a capital of Alu ey yn 
£l shares (preferred), ta carey on the business of mokers and impos of 
and dealers in electric and ventibating fans of all kinds, electric dynamis and 
attetnators, direct and alternating-currest moters, and dynamos for gis = 
plastic industnes, &e.. and to aines into an asieement with È. Mare ine 
subscribers teach with one share) ore, A M, Barem, PAD, Garte k PDL, be 
electrical emaonær; FK. J. Manning, S Mribaels Hieuse, Basisghatl Sree, 
BCL, solhat., dbe first ditaiors (lo numise rot j ss than two or nad: 
than fired afe, E. M TAHT A S. Be: ni, and A. M Boroni, Ouoilific ation t5. 
Remuneration, as fined by the company, Solistes. Jones, Heel & Macro gt, 
he Miu hael's House, Basinghall Street, EC. Registered offic ; 19-20, Garis x 
dul, EC. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Coatbridge & Airdrie Electricity Supply Co.. Ltd.—Fur- 
thee carte on the company’s ntron Áy and propert\, pres nto aroi future, 
imiu bog undd Capital and Ce chrnope and Airdrie undorrskhe ge, æ i 
bere fit of certain agieements, ceptrats, Ae. dated Doerme r 21e., Pln, 
supplemental to charge dated Oh ber eh, 106, to secure £5 Gir Gf oto 
ee of London bicete Supply Con Ltd. Moorgate Court, Musa gets 
“ae, BC, 


Tyne Electric Steel Foundries, Ltd. — Particulars of 
La debi ntures created P—Ph ce mber moh, holo, tibet pursuant to Se toms y3 
oof the Conp cars dC onsoletaten) Aet, Taw, the amount of the pren’ 
issus hang £15 uw, Property cb arte fi: The cermpuny s oundertah g end 
propriety, present ard future, including uncalled capital, Nọ truste», 


Telephone Co. of Egypt, Ltd.—A memorandum of satis. 
faction to the eatent of aw on Dean nep 2h, Pore, of dete pure aK 
covered by trust deed d tel Jan 27th, Dwg, and tre suppl ment t derde ct 
acknowledgment dated Februcrs Jise, 1906, March th, 190s, uod Ort ber Zah, 
loor, wouring £200,000, has ben Nb i 


Henry White & Co., Ltd.—A memorandum of satisfac- 
tion to the extent of £0 on June Sed, 115, £iluo on August 3lst < ì} 
£5,000 on Desember h, Pto, of debenturcs dated Decenber 1h, TW, 
securing: £10,000, has been hiel. 


City of Oxford Electric Tramways, Ltd.—A memorandum 
of Satinfaction to the extent of £1100 on December Lth, 1916, of charge dat d 
Ist, 91e. AM shores taken up; Toe. per share called up on 8,500 5° B 


Brown, Boveri & Co., Ltd. (~9.167).-—-Capital, £50,000 
in J] CA Y and Soe BY shores of PI each, Return dated Dherember 
Ist, J996. All shores taken up; Dos. per share called up on 500 “B”; 
LU 375 port; £7 AM considered as pad on J00 © A.S MOCE anrd 
clhorges: Nil, 

Pirelli, Ltd. (108,068).--Capital, £5.000 in £5 shares: 
Return dated October woth, 1916. All shires taken up. £9.00y paid. Murt- 
gages and charges: Nal. 


CITY NOTES. 


The directors recommend a dividend 
of 6 per cent. per annum (less tax) on 
the preference, and tinal dividend of 5 
per cent. (less tax) on the ordinary 
shares, both for the half-year ended on 
December 81st, 1916, being the same rate as at the same 
period in 1915. Towards rail renewal £20,000 is set aside, 
and towards reserve and renewal fund £7,000, and the carry- 
forward amounts to £15,350. At the corresponding period in 
1916) the respective amounts were: £15,000, £5,000, and 
£15,015. During 1916 the passengers carried were 60,445,121, 
and the receipts were £519,612, as compared with 60,165,645 
passengers carried, and receipts £317,762, in 1915, an increase 
of 282.473 passengers and of £1,550 in receipts. Ald. Cotton, 
M.P., has resigned his directorship owing to infirm health; 
the board have co-opted Mr. W. Hewat. 

Mr. A. R. Mowks, presiding at the 
annual imecting recently, moved the 
adoption of the report, which showed 
wavs & Lighting for the year ended September 30th last 

Co., Ltd. a profit of £9742, compared with 
£10050 for the previous vear. The Isle 

of Thanet had passed through another year of severe depres- 
sion, Since the end of the financial year the tramway re- 
ecipts had shown some increase, but substantial improvement 
could not be expected until the termination of the war. Mr. 
Monks said that this was, perhaps, the worst year they had 
ever had. In addition to the common causes operating an 
war-time against tramways on the East Coast. they had had 
Bank Holidays, aireraft raids, and sunless times. They bad 
had difficulty in maintaining their staff; their women conduc- 
tors had been quite satisfactory. The revenue account showed 
a decrease in traction of £2.976. and in sale of electricity 
£924, although from October, 1915, they had charged an extra 
10 per cent. on electricity sales. They took advantage of the 
hich price of scrap copper and rails to realise those stores. 
The total revenue was £25.535, a decrease of £2,752. In the 
pre-war vear of 1913 the figures were, £19,670 better than 


those of 1916. The increased, power (tation, casts (£797) this 
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year arose from the price of coal and coke. Coke had risen 
very seriously (£450), so that they had had to use more coal 
than if they could have had ample supplies of coke. They 
were using Kent coal in corabination with Welsh coal, and 
although at first it was not quite satisfactory, during the last 
few weeks it had been so. They had entered into no contract 
for coal for the current year, but they had no anxiety about 
it, as they had fair stocks and a fair amount coming from 
running contracts. The total operating expenses were £19,092, 
a saving of £2,445 for the year. Really, the position was 
better than appeared on the face of the accounts, having 
regard to the increase in wages and the increased cost of 
material. Until the war was over they must go on marking 
thue and preserving the concern as well as they could. 

The Karbidwerk Lechbruck, A.G., after 


German making provision for depreciation, reports 
Electrical net profits of £2,200 for 1915-16, as in the 
Companies. preceding vear. A dividend of 4 per cent. 


Is in contemplation on a share capital of 
£55,000, being the same rate as in 1914-15. 

The E. H. Geist Elektrizitats, A.G., of Cologne-Zollstock, 
Which went into voluntary liquidation a few vears ago owing 
to the pressure of colnpetition on the part of the large firms, 
has closed the gear 1915-16 with an unchanged deficit ef 
£24,000, Which prevailed at the beginning of the winding-up 
proceedings. 

The directors of the C. J. Vogel (Telephon-Draltfabrik), 
A.G., of Berlin-Adlerhof, report net profits amounting te 
£57,000 for 1915-16, as compared with £48,000 in the previous 
year. It is intended to pav a dividend at the rate of 16 per 
cent. on the old share capital of £175,000, as compared with 
15 per cent. in 1914-15, and & per cent. on the new shares. 

The report of Stemens Islektrische Betriche, A.G., of Berlin, 
Which refers to the year ended on September 80th, J916, 
states that the value of the connections of the electricity 
works owned by the company. and of those in which it is 
otherwise interested, increased by 25 per cent., the produc- 
tion In KW.-hours was 30 per cent. higher, and the receipts 
4) per cent. greater, but the final results showed no improve- 
ment, owing to the enhanced cost of materials and labour. 
Atter placing £28,000) to depreciation, as in 1914-15, the 
accounts indicate net profits of 453.900, as compared with 
£53,200 in the previous year. Tt is proposed to pay a divi- 
dend of 5.per cent. on the ordinary share capital of £1.500,000, 
as against 5 per cent. in 1914-15, and 64) per cent. inm 193-14. 
The loan capital amounts to £1.626,000, and recourse has 


heen had to the banks for additional credit. which has in-, 


creased from £146,000 in 914-15 to £470,000 now, for the 
purpose of extending existing supply works. 

The Elektrizttats AG. vorm. Sehuckert & Co.. of Nurem- 
burg, is one of the two proprietors of the Siemnens-Schuckert 
Works, and the company’s financial results for the vear ended 
on duly 3ist, 1916, were given in a recent issue. Aceordings 
to the directors’ report, the proceeds derived froni the inland 
investiments were not considerably Jess than those inm the 
preceding year, but the foreign holdings experienced material 
changes. For instance, the whole of the shares in the Aktie- 
selskabet Hafslund, of Vinderen, near Christiania, were sold 
to a Norwegian group, a special incentive being given by the 
higi position œ the Norwegian rate of exchange. Tt was 
also possible for the company favourably to dispose of all its 
Italian investments, and thus become relieved of the con 
siderable risk incidental to holdings in hostile countries, and 
the large amount of money thereby realised equipped the 
eccompany for new business. In the case of the remainder of 
the investments in hostile countries and in the war = zone, 
adequate provision had been inade for depreciation, which 
would exclude any loss in future vears, 

The directors of Siemens & Halske, A.G., of Berlin, report 
that most of the company’s departinents were preponderat- 
ingly occupied on war work in 1915-16, further displacements 
having taken place in the direction of increased) transforma- 
tion of working, new plant, restrictions, and extensions. In 
particular, a great denfand was made on the branches for 
signalling and control, conductors, wireless telegraphy, tele- 
phony, internal-combustion engines, and carbon electrodes for 
various purposes. Much technical work had to be overcom . 
m c@msequence of the numerous new requirements put for- 
ward, and considerable progress and success were achieved: 
and great activity. was also exercised for the needs of the 
Amy and Navy outside of the company’s regular depart- 
nents. The total production was not less than in 1914-15. 
the financial results, despite the displacements in some depart- 
Inents, approximating to those in the preceding vear. As 
Previously reported, the dividend is at the rate of 12 per cent., 
ax in 1914-15. The “ permanent investiments ? are valued at 
£4,168,000, as against £4,426,000, and include interests in the 
Siemens-Schuckert Works, the Austrian Sietnens-Schuckert 

Yorks, Siemens Bros. & Co., Ltd., the Russian Siemens and 
Halske Co., and the Russian Siemens-Schuckert Co. 

The StemenseSchuckert Werke, G.m.b. H., of Berlin. whose 
dividend of 10 per cent. for 1915-16 was recently announced, 
reports that the company's output of peace manufactures was 
influenced by Government measures and the further witk- 
drawal of workinen for the Army. A eonsiderable share was 
taken in the manufacture of substitutes, particularly for con- 
ductors and their insulation, which had met the require- 
ments, although much time had been needed to gain the 
confidence of consumers in the use of the substitutes. It 
Was, however, impossible fully to cope with the growing 


demand. The export trade to trans-marine countries and to 
Spain entirely ceased, but a market existed in other coun- 
tries. As a result of the great requirements of the home 
Chemical industry, and the iron and steel and engineering in- 
dustries, the company received large orders for generating 
plant in the form of units up to 60,000 KW, for generators and 
transformers in connection with transmission pressures up 
to 100,000 volts. The report adds that the transfer from war 
to peace manufactures would make a large demand on the 
liquid funds, which showed a further increase as compared 
with 1914-15. The subscriptions made by the company and 
its officials to the five German war loans, together with the 
contributions of the two proprietary companies, are reported 
to have reached £2,500,000. 


Fellows Magneto Co., Ltd.—The “ Financial Times ” 
states that the subscription list has been closed, preferred 
shares to the value ‘Of over £46,000 out of the 50,000 8 per 
cent. cuniulative preferred and participating shares offered 
having been subscribed for, and allotted. 


Northampton Electric Light & Power Co., Ltd.—<An 
issue of 50,000 © BU shares of £1 each is offered for subserip- 
tion at par, preference in allotment being given to the exist- 
Ine share and debenture holders. The issue will be made as 
ordinary shares unless the appleant elects to take 5 per cent. 
cumulative preference shares, the two classes ranking part > 
passu with the existing shares of the corresponding classes.— 
Financial Times. 


Anglo-American Telegraph Co., Ltd.—Balance dividend 
of £1 10s. per cent. npon the ordinary consolidated stock for 
the year TO16, less income-tax at 4s. 9d. in the £; balance 
dividend of £1 10s. per cent. upon the preferred stock for the 
year 1916, less income-tax at 5s. in the €; first and final divi- 
dend of £1 10s. per cent. upon the deferred stock for the 
vear J916, less ineome-tax at 4s. 6d. m the £. The above 
dividends, together with those already paid, will amount to 
£5 15s. per cent. on the ordinary consolidated stock, £6 per 
cent. on the preferred stock, and £1 10s. per cent. onr the 
deferred stock for the year. 

India — The Poona Electric Supply Co., Ltd., has been 
incorporated under the Indian Companies Act with a capital 
of Rs. 10,000,000, divided into 6.000 ordinary shares of Rs. 100 
each and 4,000) preference shares of Rs. 100 each, 

Messrs. Cromptons, Bombay, Ltd.. have applied to the 
Government of Bombay for a licence for the electrification of 
portions of the Poona City, Poona Cantonment, Kirkee, the 
Poona Suburban Area, &e., and an agreement has been 
entered into between them and Messrs. H. M. Mehta and 
Il. M. Watson on behalf of this company for the purchase 
of the licence. The company will) generate, develop, and 
accumulate electrical power, and, in general, carry on the 
business of electricians in all its branches. The managing 
agents are Messrs. H. M. Watson & Co., of Apollo Street, 
Bombav.—lndian Tertile Journal, j 


Stock Exchange Notice.—Application has been made to 


the Committee to allow- the following to be quoted in the 
Official Last :— 


Southern Brazil Electric Co.. Ttd.—£507.000 6 per cent. 
mortgage debentures, Nos. AL to 850 (£500), BL to 1,000 


(£100), Cl to 500 (£50), and DI to 1,000 (£20), 

Kaministiquia Power Co.—Dividend of $1} per share, or 
at the rate of 7 per cent. per anmwun, for the quarter ending 
January Bist. 

Direct United States Cable Co., Ltd.—Interim dividend 
of 2s. per share, less Income-tax at 5s. in the £, being at the 
rate of 4 per cent. per annum for the quarter ended Decem- 
ber ist. 

Calcutta Electric Supply Corporation, Ltd.—The number 
of units sold to consumers during the five weeks ended De- 


cember Ist. T916, amounted to 2,366,060, compared with 
2003. 887 units in the corresponding five weeks of 1915. 


STOCKS AND SHARES. 


Turespay EVENING, 

Stock Exthange business has been contracted in most direc- 
tions in consequence of the coming this week of the War 
Loan prospectus. [tas officially announced that the loan will 
b> ont on Thursday night, and that prospectuses will be avail- 
able for distribution by nine o'clock on Friday morning. So 
far, there has not been much selling of existing securities, 
and that there is an eager welcome awaiting the new loan is 
bevond a doubt. . 

No surprise would be expressed had there been some sort 
of a rush to sell stocks and shares, with a view to providing 
money for investing in the new issue, but probably it is 
better appreciated now than it was at the tine that the 4} 
per cent. War Loan appeared that for sellera to be able to 
realise, there must also be buyers, and that these latter may 
themselves be potential appheants for the new loan if they 
are not called upon to take thẹeotder securities. 
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So far as electric lighting shares are concerned, prices are 
much the same as they were a week apo. As we were then 
saving, a little interest attaches to the forthcoming dividend 
announcements, Which are expected to be about the mune as 
those of last year in companies serving the Oty: while, as 
regards the West End undertakings, at is posable tbat an 
gome cases we may see a decline 

The Board of Referees sitting to hear excess profits tax 
appeals have given them decision. as stated on page > of the 
last Issue of the REVIEW, Which is that im the case of the 
London-suburban and provincial companies the statutory per- 
centage should be increased from 6 per cent. to TP per cent., 
and thatan the case of the London companies the percentage 
should be raised from 6 to 7 per cent. 

The Home Railway market has shown a fair degree of 
brovancy, considering. the fact that business has once more 
t fallen away to something Tike a aiainimute. Strength is notice- 
able mostly in stocks of the lower-priced order. Districts are 
something of a favourite at 17}. a rise of 14. London Fleectrie 
ordinary shares rose 7s. 6d. to 22, and Underground Electric 
“A” shares gamed a few pence at 6s. 9d.; the £10 shares 
hardened to 2}. while the company’s imeome bonds, after 
touching: 944, reacted to 94. Metropolitan and Metropolitan 
Surplus Land stocks are firm at 25 and 4s respectively. North 
London ordinary stock fell 3 points to 70, apparently on 
pressure to sell on behalf of a deceased account. ‘The Central 
Jamdon group is steady. 

The market is strongly convinced that the raising of fares 
on the lines other than the Tube railways will have a marked 
effect upon the traffic of the latter, and already we have heard 
not a little as to the money which is to be saved by gomg 
ou certain routes by ommbus instead of by tram. though at 
the expense, it may be, of a certon amount of tune. The 
pre-ordinary stocks are holding their prices firmly, and once 
more it is more difficult to buy than it is to sell in not a few 
Instances, 

The declaration of a dividend of 30s. per cent. for the year 
on the deferred stock of the Anplo-Amertcan Telegraph Co. 
goes against 33s. 6d. paid a year ago. The market, however, 
was prepared for this, beeause the extra 3s. 6d. last vear 
Was in the nature of an interest payment upon mterest, and 
was not considered likely to be repeated. There was a little 
activity in advance of the declaration—sufficient to wing 
memory with recollection of the days when Anglo CA ” used 
to be one of the chief gambling stocks in the markets, its 
annual dividend being awaited by thousands of keenly anter- 
ested speculators To-day it has deseended—or aseended— to 
the level of a sober speculative investiment, in which a move- 
ment of JOs. per cent. causes as mneh surprise as m the old 
days four times that amount wonld have done. 

The Eastern group generally is firm: and there has been 
a httle buving of Western Telegraph shares, probably on 
behalt of those who are selling their West Coast of Atmeriea 
shares to the Western Co. on the terms indicated here last 
week. Marconis are stagnant, and therefore inclined to be 
dullish. Some of the Irish holders have recently turned 
sellers, and the price has drooped to 55s. Americans are what 
the market calls sticky about 16s. Canadians remain un- 
changed at Os. 3d. 

Affairs in Brazil are considered to wear a much more pro- 
mising aspect than they did two or three weeks ago. Active 
buying of the country’s bonds and ratlroad shares has aroused 
renewed attention in the industrials. Curiously enough, how- 
eyer, Brazilan Tractions, after reaching 52, gave wav to 50}. 
It being said in this case that the holding of a well-known 
proprietor, recently deceased, may have to be marketed, 
though, on the face of it, this seems to be improbable. 

Mexican matters also are declared to be on the mend, 
although, as the news comes from Washington and New York, 
too anuch nuportance need not perhaps be attached to it. 
However that may be, the prices of Mexican Railway issues 
are certainly better: and should the optimism continue, no 
doubt it will soon find its way to the Mexican industrials, 
Which are, at present, more depressed than ever. Mexico 
Tramways bonds are particularly flat. 

Anglo-Argentine Tramways lean to the duller ‘side. British 
Columbia Electrie stocks have pursued their improvement, 
the preferred and the deferred both attracting. purchasers, 
from which the inference is drawn that the unfortunate 
result of the company’s last vear’s working may be regarded, 
as we suggested at the thine, as the low ebb to which its 
fortunes are likely to decline. Two or three of the debenture 
stocks in this group are rather better. Ainongst Latin- 
Canadians the tendency is steady, without noticeable features 
developing. 

British Aluminiin ordinary continue heavy at s. 6d., 
and Electric Constructions went back to 20s. India-Rubber 
are 4 down at 12}. Castner-Kellners weakened to 3 5/16. 
Taken all round, the industrial market is unusually quiet, 
for which, naturally, the imminence of the War Loan is de- 
clared to be the principal cause. Another consideration, not 
quite so prominent, is the uncertainty felt in regard not only 
to present excess profits duty, but to the possibility of the 
existing rate being increased. 

This factor bulks largely in the quietude prevailing amongst 
rubber shares, which is in striking contrast to the buovaney 
displayed twelve months back, when something like a boomlet 
Was In progress. It manifests itself also in the iron, coal. and 
steel group, where the recent peace talk has had the effect 
of causing people to ask what is likely to happen in this 


particular Industry after the war is ever, and war profits arc 
replaced by more normal earnings. The whole of the Sweex 
Exchange, however, waits upon the conung of the War Loar. 
the intluence of which is hkely to be felt for the greater par 
of the trae during which the subscription lista are open 


SHARE LIST OF ELECTRICAL COMPANTES. 
Homer ELECTRICITY COMPANIES, 
Dividend Price 
Jan. 9, Riseor fall Yield 
1914. 1915. 1917. this week. p-c. 
Brompton Ordinary ce .» 10 10 6a — @1 11 e 
Charing Cross Ordinary . 6° 6 a9 — 788 
do. do. do. 44 Pref.. 43 43 8,’, TE 6 11 ? 
Chelseas .. se 2 .- 6 4 3 = @ 18 6 
City of London .. Ke si 9 8 ih} — $ 725 
do, do. 6 per cent. Pref. 6 6 10 — 60: 
County of London ie ee 1 3 10) — 618 3 
do, 6 percent. Pref. 6 6 aj _ 616 
Kensington Ordinary .. - 9 7 — 648 
London Fiectne .. in be 4 8 ti — 6 i 
do. do. 6 per cent. Pref. 6 6 6ra — @ is 4 
Metropolitan a ix s a 8 2 _ 613) 4 
do. 1 per cent. Pref. 44 j af _ 974648 
Bt. James’ and Pall Mall .. 10 8 6 — @i3 4 
South London .. zé sé 6 6 94 — 6 9 3 
Bouth Metropolitan Pref. T | q lA a 638 
Westminster Ordinary .. a 9 3 ba a= 6 4 5 
TRELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref, ee ee 6 6 96 —1 6 f 4 
do. Def. ee ee 80/. 83/6 SE = € 4 4 
Cuba Sub. Ord. .. éis os 6 6 — @8 6 
Eastern Extension ee ss q 8 14 — Bile 6 
Eastern Tel. Ord. ss eas q 8 tio — $14 9 
Globe Tel. and T. Ord... ss 6 3 12 — B18 0 
do. Pref, oe 6 6 10 Å 6 18 6 
Great Northern Tel... . N 72 87 +1 Bly 0 
Inijio-Furopean .. oe ee 13 13 49 — 6 ii 4 
Marconi Ea oe ee ee 10 10 a —— è 8 13 9 
New York Tel. ah ee ee a4 43 w — 4 9 @ 
Oriental Telephone Ord. ee 10 10 2} —_ + 4 9 8 
United R. Plate Tel. oe 8 8 l =æ 6 19 & 
West India and Pan, ee ee 1 6d. 1 — 9 4 6 
W estern Tolograph ee ee 9 8 18] - 7% 15 é 
Home Rara, 
Central London, Ord. Assented 4 4 64 _ 6s 8 
Metropolitan = es sa 1 1 g — 4 0 
do. Distric is . Ni Nil 17 + Ni 
Underground Electric Ordinary Nil Nil i + Nu 
do. do. “A” .,. Nil Nil 6,9 + 8d. Nu 
do, do. Income 6 8 932 +? © 4 
Forrion Trams, &o, 
Adelaide Sup. 6 per cent. Pref, 6 6 438 = 616 
Anglo-Arg. Trams, First Pref, 8 ~ 9 26 
do. Md Pref. ce 2 > —— 
do. 5 Deb. 6 6 64! +2 715 0 
Brazil Tractions.. is ae 4 4 bu —14 718 i 
Bombay Electric Pref. .. és 6 6 j| — 617 3 
British Columbia Elec, Rfy. Pice. 6 6 6 +1 717 6 
do, do, Preferred ~ Nil 42: +2 Nu 
do. do, Deferred — Nil 4 48 Nu 
do. do. Deb. 4 4 62 + 616 0 
Mexico Trams 5 percent. Bonds ~— Ni 30 ta Nu 
O. 6 per cent. Bunds — Nil 22 —ő Nu 
Mexican Light Common cò Nil Nil 7 — Nu 
do. Pref. .. sa Nil Nil 16 — Nu 
do, lat Bonds ee Nil Nil rgi — —_ 
Manvcracrornime OComPanigs. 
Babcock & Wilcor as œ. M 16 2}3 — 8 69 
British Aluminium Ord. ve 6 7 os 6 — 612 3 
British Insulated Ord. .. .æ. 15 17 11 — q 6 10 
British Westinghouse Pref. ., i 1 — 664 
Callenders.. ss s .. 16 20 13 — 7 8% 
do. 6 Pref. so Je 6 6 = 6i £ 
Castner-Keliner .. ee - 2D 28 a, — A 613 7 
Edison & Swan, £3 paid e Nil — va — At- 
do. do. fully paid ., Nil = aT _ Ai 
do. do. 4 percent. Deb, 5 6 614 = 8 3 6 
Electric Construction .. ee 6 1 1 - rh 710 0 
Gen. Elec. Pref, ee ee ee 6 b D; — 6 3 1 
do. Ord. .. s6 -. 10 10 lag _ 7 6 6 
Henley ee ee ee ee 20 35 16 — q 18 10 
do. 43 Pref. .. ee eo 43 43 4 - & 12 6 
India-Rubver .. ee eo 10 10 124 — } B 0 0 
Telegraph Con. .. eo eo V N 83 —_— 6 66 


* Divijends paid free of income-tax. ` 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Month | Receipts for "S $ 
Locality. | ended the 6 e| Total to date, miles 
- (4 wks.)| month Z$ 
Sao ee —— | ne 
a a, a a 
Bristol (Trams) .. Dec. 29 | 17,977 i—4,180 62 ; 258,696 | + 5,249 
Cork .. os eo; o Sl: 2,118 .+ 167 52; 26,686 1+ 660 
Dublin on 2 » 22, 24,615 '+ (03 5l |} 811,281 | + 9.197 
Hastings .. Sa gg, BI | 8,959 | + 647° 523) €4,070 | + 46,607 
Lancashire United © ,, 27 | 6,620 + 238 52| 94,776 j+ 5,468 
Liandudno-Col. Bay » 9: 82 r+ 5, & 8223 je 66 
Tyneside .. Mg See ys oe 
Anglo-Argentine .. ! » 81 217,974 | +6,487 ' 52 | 2,472,406| + 4,677 
Auckland .. a » 15 | 21,682! - 122 98 | 126,697 |+ 854 
Caicutta .. ww, 29) 19,370 141,490: .. ..  |+18,358 
Kalgoorlie, W.A... October, 2,716 | .. | $8; 23,983) .. 
Madras oe ee Dec.8l | 4,491 | + 7053 52! 61,858 | + 8,996 
Montevideo ee Dec. | 81,868 |+ E&Y i 9| 59,7.8|+ 66 
l 

Dublin-Lucan Rly, Dec. 31 651 ¢ 83 | 9j.. 


| 


t 
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COLONIAL TELEGRAPHS AND TELEPHONES. 


By R. W. WEIGHTMAN, M.L.E.E. 


(Abstract of paper read before the INSTITUTION OF 
`> © ELECTRICAL ENGINEERS.) 


(Continued from page 27.) 
Line WIRE. 


In the Crown Colonies and South Africa galvanised iron wire 
is not so much used now, although for minor telegraph cir- 
cuits 200-lb. and 400-lb. wires are still employed considerably ; 
2U0U-lb. wire is also used to some extent for unimportant tele- 
phone circuits. 

For long-distance telegraph lines 150-Ib: and 200-lb. copper 
wires are used. Practically all telephone circuits are of copper. 
Iu South Africa 70-lb., 100-lb., 150-lb., 200-lb., 300-lb., and 
400-lb. gauges are used according to the grade of service 
required. l 

The 70-lb. wire is used for local distribution on telephone 
exchange systems, and for this service it is, in the author’s 
opinion, a useful and adequate wire. 

Bronze wire, usually 150 lb. per mile, is employed in some 
Colonies for long spans, but not largely, and copper-clad steel 
- wire has also been used to a slight extent. In two Colonies 
where this latter wire has been tried it has quickly broken 
dcwn owing to moisture penetrating the copper, probably 
through defects caused in the handling, and causing corro 
sion of the steel core. Where it is erected near the sea the 
thin coating of copper is soon eaten away, and the life of 
the wire is very short indeed. 

In situations where the insulation of open wires may be 
lowered from any cause, hard-drawn copper and bronze wire, 
with a special insulation to a Post Office specification, is 
scmetimes used. This insulation consists of impregnated 
paper, cotton lapped and braided, the braiding being impreg- 
nated with a weatherproof composition, the basis of which is 
red lead. This compound is impervious to moisture, and its 
waterproof properties appear to improve with exposure to the 
air. 

The Britannia joint is commonly used for jointing both iron 
and copper wires, but here and there McIntyre sleeves of both 
oval and twin-tube type have been introduced. The author 
has all along favoured the wire joint, as with native work- 
men there is less risk with it. In inexpert hands the sleeve 
is liable to be badly twisted and the wire damaged. On the 
other hand, with the sleeve the soldering iron is dispensed 
with, and this is certainly a great advantage in a country 
Where the work is in skilled hands. 

The practice as to terminating line wires varies. That 
favoured by the author was to terminate, on both sides of a 
road or railway crossing, at acute angle poles; also every half- 
mile on heavy routes, and every mile on light routes, all 
terminating points being securely stayed. 

Earth plates of both galvanised iron and copper are used. 
The former costs about half the latter, and serves the pur- 
pose equally well. Care should be taken to have plates of 
the same material at both ends of the wire. In Canada galva- 
nised iron rods, which are driven well into the ground, are 
largely used. 

Canada.—Copper and iron wire are both used largely on 
both telegraph and telephone systems. The open telephone 
circuits in Canada are transposed. Phantom telephone cir- 
cuits superimposed on physical circuits are largely used, and 
special transpositions are arranged in these cases. McIntyre 
sleeves are employed generally for making joints. 

As a rule the line wires are bound to the insulators by a 
length of wire of the same gauge as the line wire. It is 
taken round the neck of the cup, one end is passed over and 
the other under the line wire, and each end is given five 
complete long tight wraps around the line wire. 

There are a few farmers’ lines on fences in Canada. The 
fences generally consist of three separate strands of barbed 
Wire on wood posts, the top strand being 15 to 20 in. from 
the next. The top wire is used for the line, and it is not 
usually insulated in any way, but merely stapled to the posts. 
The earth is used for the return. In dry weather no great 
&mount of leakage takes place, owing to the extreme dryness 
of the atmosphere, and fairly satisfactory talking is possible 
over chort distances; but in wet weather the speech-trans 
mission value of such lines is very poor. In a few instances- 
the line wire is insulated on porcelain knobs. At creeks and 
road crossings the line wire is raised on poles. These lines 
are not permitted to be joined up to public exchanges. 

Australia.—For main trunk telephone circuits copper wire 
300 and 400 Ib. per mile, and for minor trunk circuits which 
connect with the main trunk system, 100 and 200 lb. per mile, 
Is used. For other minor trunk lines, and also for telegraph 
circuits, other than those on which fast-speed WheatstGhe 
18 employed, 200 and 400-lb. galvanised iron wire is used. 

or the high-speed circuits copper wire is provided. Galva- 
nised iron wire suffers very little from corrosion, except when 
erected on the sea coast. 


2 


TELEGRAPH SYSTEMS. 


_ In the Crown ‘Colonies, Post Office standard apparatus is 
In general use, and the circuits are to Post Office diagrams. 
The Cardew vibrator is used a good deal, in some cases super- 


®@inrosed on Morse lines, and also in place of the Morse on 
lines that suffer chronically from low insulation. 

The Vyle polarised sounder is replacing the sounder and 
relay, and as also being adopted with condensers on central- 
battery omnibus circuits. The standard practice on these 
circuits is to use a voltage of 80 with a feed resistance, non- 
inductive, of 1,000 ohms between the battery and the line. 
The sounders are wound to 2,000 ohms, and the condenser 
is of 4 mfd. capacity. On a line of 150-lb. copper, 120 miles 
in length, the author found working was improved by intro- 
ducing sufficient non-inductive resistance into the line tapping 
at each station to make the resistances of the tappings at all 
stations uniform. Where primary cells are used, the practice 
is to use a 2,000-ohms feed resistance. 

At Colombo, Ceylon, the Baudot system has been installed 
on a circuit 800 miles in length, connecting with Madras. 
There is usually one repeater in the circuit, but direct work- 
ing is often carried on satisfactorily. The apparatus is similar 
to that used by the Indian Government, and differs essentially 
from Post Office practice in that the distributors as well as 
receivers are motor-driven. Some diffculty was experienced 
at the start owing to the storage batteries, which were already 
in use for other telegraph purposes, being of very low capa- 
city, viz., 18 ampere-hours. The trouble was overcome by 
the motor circuits being tapped off different sections of the 
battery, so that only one motor was run off the one lot of 
cells. With this arrangement there was no further trouble. 

The system was introduced to fit in with standard practice 
in India. The native Morse operators quickly picked up the 
rew alphabet, and became expert in manipulating the instru- 
ments. The double set installed in the first place was soon 
afterwards duplexed satisfactorily. This experience should 
be of value to other administrations whose traffic is on the 
increase. The Morse is undoubtedly better suited to native 
operators than the more delicately constructed type-printing 
apparatus, and it will continue to hold its own on ordinary 
lines, and even on lines on which the traffic is sufficient to 
require a Morse duplex to carry it. But for heavier traffic 
one or other of the type-printing multiplex systems, of which 
there are severa) now on the market, will be found to give 
better results than either the Morse quadruplex or the Wheat- 
stone. | 

The question at what stage secondary cells should be in- 
stalled for telegraph working should not be decided by the 
mere financial saving that may result. The equipment 1s 
not costly, the constancy of the voltages makes for good 
working, and there are no complaints of weak signals, un- 
avoidably common with ee cells; these are advantages 
which cannot be measured in £. e. d. Where the number of 
primary cells in use is over 200, and a local supply of current 
i3 available for charging, the adoption of this system is worth 
considering. 

Leclanché porous-pot form cells are much used on ordinary 
line and local circuits. The Leclanché is still erroneously 
regarded by many as suitable only for light intermittent 
work, and the prejudice against it for heavy work dies hard. 

In South Africa, Post Office standard apparatus is also in 
general use. Single needles with tapper keys are used on 
omnibus circuits connecting with railway stations in the Natal 
Province. For this class of circuit they are probably more 
suitable than any other type of instrument. They require 
no adjustment, and respond to signals of varying strength 
within wide limits. In the larger offices the double-plate 
sounder takes .the place of the single needle. The Vyle 
pclarised sounder is replacing the relay and sounder, and it 
is also being adopted on central-battery omnibus circuits, and 
ov concentrator systems. The author regards this system 
as one of the greatest developments in telegraphy in recent 
years. It has the centralised battery feature of the closed 
circuit system without the waste of current that takes place 
with the latter, while under the charge and discharge process 
of operation it has the positive action of a double-current 
system. There should be a large field for the application of 
this system on the many unimportant omnibus circuits that 
run out from centres in the Dominions and Colonies. 

One of the longest quadruplex lines is that between. Durban 
and Johannesburg, about 350 miles by line, and this works 
quite satisfactory without a repeater. 

The Wheatstone automatic has been in use between the 
‘main centres for many years, and the Creed apparatus has 
been introduced more recently. The Creed circuits are worked 
duplex, and high-speed duplex repeaters are employed on 
them where necessary. One of the longest of these circuits 
is that between Cape Town and Johannesburg, about 1,000 
miles, and this has two repeaters on it. The latest type of 
scunder silencer, that recently brought out by the Automatic 
Telephone Co., on the principle suggested by Major A. C. 
Booth, of the British Post Office, is being installed. Motor- 
driven transmitters have been introduced. Both Gell and 
Kotyra keyboard perforators as well as ordinary mechanical 
perforators are iù us. 2 Se 

At the principal offices the working current is got from 
secondary cells with charging and distribution equipment of 
Post Office standard design. At other stations primary cells 
of both bichromate and Teclanché types are used. The prin- 
ciple of using Leclanché cells for all purposes up to the point 
where storage cells can be installed, adopted by the British 
Post Office after the searching investigations of Mr. Lucas, 
is being applied as circumstances permit. These investiga- 
tions proved the great suitability for heavy work of the 
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porous-pot type of cell when charged with a finely granulated@ 


form of depolarising mixture; it 18, besides, the cleanest and 
easiest cell to handle, and there is no waste of material when 
the cell is in disuse. The “saek ’’ form of Leclanché cell is 
even more suitable than the porous-pot form where heavy 
currents are required, owing to its lower internal resistance. 
Its initial cost as compared with the porous pot is, however, 
against it. Dry cells are only used on telegraph work where 
portability is desired. i 

In Canadian practice minor circuits are worked single cur- 
rent on the closed-circuit system. The apparatus generally 
is of American make, and the circuits of American design. 

On many of the longer telegraph circuits, repeaters are 
employed. The longest line is on the Canadian Pacific sys- 
tem, from Montreal to Vancouver (2,000 miles), duplex, with 
two repeaters. 

Where power is available from two different supply sta- 
tions, the Canadian Pacifc Co. employs motor-generators 
directly on the line and local circuits. Two separate machines 
are provided for each voltage, one with the positive and the 
other with the regative earthed, and in each case a stand-by 
machine is installed, to replace either of the two machines in 
the event of breakdown. ‘This means for muain-line current 
a separate set of three machines for, say, 125 volts, another 
set for 200 volts, and for the longest circuits another set for 
41) volts. For local circuits machines giving 25 volts are 
used, and resistance is inserted where necessary to make all 
local circuits uniform. Where power is available from one 
supply station only, secondary cells are used. Both negativ 
and positive batteries are installed, and stand-by batteries of 
5) per cent. the value of the batteries in use are provided. 
The voltages employed are notably high compared with 
British practice. Enamelled-coil windings are largely used, 
with satisfactory results so far. 

In Australia telephones are now frequently used where 
formerly Morse apparatus would have been installed. The 
introduction of either the Murray or Western Electric multi- 
plex or the Baudot systein is under consideration. Creed 
apparatus was introduced between the Eastern and Western 
States in 1913, and has been in regular use for the past two 
years. 

A reorganisation of the circulation of traffic from small 
offices has recently been made. Where formerly a number of 
small offices situated at great distances from the chief oftice of 
a State, worked direct with the chief office on one wire, they 
are now sub-divided and connected on short lines with dis- 
tributing centres which have fast direct communication with 
the chief office. This involves an extra transmission, but 
the experience is that the traffic is handled more rapidly and 
congestion ìs reduced to a minimum. 

In New Zealand the Murray multiplex is being introduced 
with two quadruple sets at Wellington, which will connect 
with a similar set at Auckland, and another at Christchurch. 
Tt is considered that this system will solve the traflic problems 
of the Dominion better than any of the other type-printing 
systems. 

The longest telegraph circuit is that between Wellington 
and Dunedin, about 230 miles, including a section of sub- 
marine cable 40 miles in length. The telephone is largely 
used for the transmission of telegrams, and by its use the 
most remote places are brought into touch with the general 
system of the country. 


TELEPHONE SYSTEMS. 


Throughout the Crown Colonies, and also in South Africa, 
the natives, who form the large majority of the inhabitants, 
are not sufficiently educated, or concerned in = commercial 
pursuits, either to appreciate the value of the telephone or 
to use it. 

At Suva, Fiji, a multiple magneto board on the “ring 
through ” system is about to be installed. This will have an 
ultimate capacity of 1,200. 

The author is aware that there are objections to the adop- 
tion of this system in a large exchange, but he is of opinion 
that for exchanges in countries where the commercial condi- 
tions are not so pressing as in large centres, the “ring 
through ” has its advantages. A subscriber does not perhaps 
provide a special attendant for his telephone, and if he is 
busy when his bell rings he may not be able to answer imme- 
diately. With the ‘ring through ” system, the calling sub- 
scriber does the ringing, and if prompt attention is not given, 
a second, and further rings can be given without disturbing 
the operator, and the calling subscriber knows that his in- 
ability to get through is not due to any remissness of the 
operator, but to inattention at the called subscriber’s end. 
When the conversation is finished, both subscribers: depress 
their ‘‘ ring off” buttons. This method of clearing is also 
criticised, but from years of experience of "ring through ”’ 
exchanges, the author can say that while one subscriber mav 
forget to ‘‘ ring off,” it very rarely indeed happens that both 
forget, and the pressing of either button operates the clear- 
-inz signal. ` 

There are no automatic exchanges in any of the Crown 
Colonies. Not only are insulation difficulties felt to be a 
bar to their introduction in the damp climates of these coun- 
tries, but the need for the employment of highly skilled 
a tó look after the plant is regarded as another 
obstacle. 


The distribution at the larger of these exchanges is geperal!y 
by means of cables from the exchange led to pole lines 
through distribution and protector boxes fixed to the poles: 
lo-1b. and Yo-lb. conductors are employed. 

The underground cable distribution is sometimes arranged 
by means of cast-iron boxes of Post Otice types in the man- 
holes, but the method most generally employed now is that 
of lead branching joints. 

Where the distribution is by means of armoured cable tbe 
lead-sleeve joints are usually in cast-iron boxes for protection 
and to preserve the continuity of the armounng. Where 
aenal lead-covered dry-core cable is used it is supported in tbe 
usual Way on steel suspender wires. A cable suspender best 
sulted for a tropical climate Is made with a loop of three-piy 
tarred marbne, which is attached to the suspender wire by 
a suitable palvanised steel hook. Raw-hide suspenders quickly 
deteriorate in a hot, damp cliuate, and zine suspenders are 
too rigid for the lead sheathing of the cable; tbey are apt 
to grip the cable too tightly and set up crystallisation and 
fracture of the lead. A free means of suspension is essential 

For small exchanges the author prefers the underground 
armoured cable. It can be used with complete safety. The 
upkeep is practically nil; all the work of erecting suspender 
wires and the heavy stresses they bring upon the poles are 
obviated. 

The termination of cables in a buiding usualy follows 
Post Office practice, the cables being connected to distnbu- 
ton cases by means of a bnk of enamel and cotton-covered 
lead sheathed cable tinade airtight with beeswax. This class 
of cable is also used between the underground cables and tne 
main frames in exchanges. Similar cable, but without the 
beeswax seal, of single or multiple pairs is used between the 
distribution cases and instruments. This cable is most useful 
in any position in Which a short cable lead is wanted, as in 
rhouning Wires Into a small ofhee or testing station. [ts ansu- 
lation ean be relied upon, and the careful sealing necessary 
with dry-core cable is obviated. 

Aerial rubber cable has been tried in some of the tropical 
Colonies, but it is lable to break down owing to the beat 
and rain to which it is exposed. 

Where underground cables are connected to pole lines it 
is usual to take out not more than 2 pairs at any distnbu- 
tion point. This permits of comparatively ight and inexpen- 
sive pole-line construction, 

Special measures are taken in the manufacture of all appa- 
ratus for use in the hot humid chinate of the tropical Colonies 
to keep up the insulation of all electrical parts. Teak-wood 
is always used, and crews are of non-corrodible material. 
[ron and steel mounts are zinc plated, and precautions are 
taken as far as possible to prevent insects getting Inside instru- 
ments. For coil windings of large gauge, plain enamelled wire 
is the rule, but it is sometimes given a single lapping of silk 
which is impregnated with beeswax. The silk in this case is 
certainly a mechanical protection for the enamel, and is of 
value in this respect. Owing to the difficulty of properly 
enamelling wire of gauges stualler than about 30 S.W.G., 
sinall-gauge coll windings are piven a single silk covering, 
and the coil is impregnated with a high-quality insulating 
varnish in a vacuum chamber. This nopregnating process 
makes the coil quite moisture-proof, 

All switchboard wiring and cabling is done with enamel 
and silk and cotton-covered wire. 

In South Africa the number of telephones per 100 of the 
population, not including natives, is about three. The tele- 
phone services throughout the country are under the Govern- 
ment with the exception of the Durban exchange, which i: 
owned and worked by the municipality. Every town and 
Village of any importance has its exchange, and a large trunk 
system has been developed. At present the longest connec- 
tions in regular use are about 500 miles in length., A speech 
efficiency equal to 30 miles of standard cable is aimed at. 
and imtereommunication is given to all stations that come 
within this limit. Toading coils have not yet been intro- 
duced, but they will be employed whén the time arrives to 
consider the longer trunk lines between the Cape and Trans- 
vaal main centres, 

At the principal Government exchanges central-battery 
manual boards are in use, the largest being that at Johannes- 
burg, with an ultimate capacity of 9.000 lines. At other 
towns magneto boards on the ‘ring through” svetem are 
employed; in others drop shutters are used, and. again, in 
other exchanges indicator-jack boards are in use with mechani- 
cally restoring clearing drops. i 

Magneto boards with automatic clearing are in ure at 
certain exchanges. The hand miero-telephone is used through- 
out on subscribers’ instruments. 

Telegraph circuits are superimposed on telephone wires 
where it is advantageous to do so, and phantom telephone 
circuits are obtained wherever possible. The telephone is 
much used for public telegrams between outlying stations and 
ceftral transmitting offices. On lines of this character it is 
not unusual for several offices to be in bridge on the same 
pair of wires, the calling being done by a code system of 
ringing. Magneto telephones are used, and silence cabinets 
of standard types are provided. 

Both wet and dry cells are used on magneto telephones. 
The author always used wet cells in Natal, as he found them 
more reliable and economical than dry cells. A dry cell is 
n> longer efficient when it becomes really dry, and in a hot. 
dry climate the moisture which keeps the cell active is liable 
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to evaporate quickly and leave the cell useless long before 
the elements are used up. ; wea 

The underground cables and distribution methods vary in 
the different Provinces in accordance with the practice in 
vogue prior to the union, but the work of co-ordinating the 
methods to one standard has now made great headway. In 
piesent-day practice underground cables having 10-lb. con- 
ductors are in use. Heavier conductors are employed where 
required, also composite cables having large conductors for 
long-distance circuits. Lead branching joints in manholes are 
in general use on underground distribution. The joints are 
made solid with compound which is forced in under pressure. 

Distribution is carried out both by underground direct 
cable, and on the block system from high poles by means of 
both dry-core cable and open wires. In both cases the 
internal distribution is through lead-covered cables to distri- 
bution frames or cases, and thence to the subscribers’ sets. 


(To be continued.) 


REVIEWS. 


The Electrical Contractor. By Louis W. Moxey. 
Hill Publishing Co. Price 6s. 3d. net. 


This book is written for the instruction of American elec- 
- trical contractors, who, apparently, are as ignorant as those 
of England are reputed to be on the subject of conducting 
the business whereby they earn their living. On this side 
we are used to the statement that electrical contractors know 
nothing either of business methods or technical details. It 
is necessary for the enthusiastic supporter of municipal 
trading to find some justification for his views, and this is 
most easily done by proclaiming the incompetence of the con- 
tractor. It is, however, less easy to explain why American 
contractors should be so incapable as to make it necessary to 
write an elementary treatise such as Mr. Moxey has provided 
for their benefit. 

The book is arranged in the reverse order to what one 
would naturally expect. It begins with profit recording and 
book-keeping ; passes on to costing and estimating, and thence 
to mains calculations, finishing up with a chapter on illumi- 
nation calculations and some rather elementary tables of 
‘* General Data.” Most contractors would work out illumi- 
nation details first, then calculate the cable sizes, work out 
the estimated cost, carry out the job—if they obtained the 
order—charge up the cost details, and after making up.the 
books, return thanks for any profit left over. 

Considering thé book in what seems to be this more natural 
order, surely it cannot be necessary to write, for electrical 
contractors, separate chapters on simple illumination calcula- 
tions, and on the calculation of voltage drop in A.C. and D.O. 
circuits, and to explain at length how to decide what size 
of conductor should be used. . 

If the book is written for electrical contractors such chap- 
ters should be unnecessary. If necessary to the reader, then 
that reader is not justified in claiming to be an electrical 
contractor; he should be reading an elementary text-book on 
physics .at school. 

Mr. Moxey’s other chapters are more valuable, but, like 
many Americans, he seems inclined to let his system dominate 
his business. Probably in practice this is not the case, but 
his book reads as if all work has to conform to the system. 
The ordinary contractor naturally has a system, but he 
realises that many jobs will not fit into the system at all 
comfortably. 

For example, Mr. Moxey gives a large number of tables 
covering the cost of various items of work, ranging from 
putting in engine foundations to fixing wire or tube. His 
cost tables are of some interest, but it is doubtful whether 
such tables would in practice be sufficiently useful to justify 
the labour in preparing them and keeping them up to date. 
Of course, a certain number of basic prices are essential to 
estimating, but conditions differ so widely between one job 
and another that the allowances necessary on this account 
almost destroy the value of the original figures. Mr. Moxey 
in effect recognises this. For example, in Table XXVII (Cost 
of Pole Line Construction) his figures for digging holes for 
25-ft. poles range from 60 cents to 3 dollars, i.e., in the ratio 
of 1 to 5. One may just as well estimate the cost from first 
principles (i.¢., common-sense and experience) as take such 
a tabulated result and decide whether the conditions corres- 
pond to the highest or the lowest figure. 

Similar remarks might be made with regard to the system 
of costing by card records. They are of value, but in prac- 
tice so many allowances and adjustments must be made that 
it is very difficult to reduce costs ‘to exact basic rates. It 
must be done wherever possible, but to read Mr. Moxey’s 
book gives one the impression that it is a very simple proce- 
dure, and this is far from being the case. 

The book, of course, needs translation for English readers. 
Prices are all in dollars and cents; systems of wiring are in 
American (few English readers would understand exactly 
what is meant by “knob and tube work,” for example), and 
labour costs are based on American rates, which are appar- 


London : 


ently about double those normally paid in London. There 
are also a few mispmnts and one or two errors, as, for ex- 
ample, the statement that the neutral conductor of a three- 
wire D.C. system should be double the size of the outers. 
Such items will doubtless be corrected in a later edition, and 
if this were then reduced to the basis of English rates and 
prices it would doubtless be of value to many contractors. 
At present it is to be feared that this would not be the case 
on this side of the Atlantic. 


Electrical Engineering. First Course. By E. J. Bera and 
W. L. Upson. „London: Hill Publishing Co. Price 17s. 
net. 


This book, emanating from two of the professors at Union 
College, Schenectaay, 18 @ somewhat ditncult work, to deal 
with. Lhe authors, according to their prelace, appear to have 
an objection to text-books as a general thing, but, ior reasons 
set forth, they have decided to issue this one. The book is 
diiticult to classify, Inasmuch as it consists of such a hetero- 
geneous collection of information. Some of the chapters are 
of the most elementary character, while others involve ad- 
vanced mathematics, and would be fur beyond any ordinary 
"first course ”’ student. i 

The first three chapters discuss, on quite ordinary lines, 
units, form of work, and magnetisin respectively. In Chapter 
IV, the integral calculus is freely used to establish the mag- 
netic intensity at any point along the axis of a coil. Chapter 
V deals with the design of a cast-iron electromagnet to lift 
a Weight of 1,000 lb. The subject and treatment appear to 
be altogether out of place at this stage. Chapters VI and VII 
treat of the generation of E.M.F. and inductance respectively. 
They are quite good, but a knowledge of the integral calculus 


. and differential equations is requisite. Also, the section deal- 


ins with the generation of E.M.F.’8 in non-uniform fields is 
so brief as to be scarcely clear. After this we have a very 
short but clear chapter on the properties of alternating cur- 
rents. The characteristics and principles of direct-current 
generators are then dealt with. 

Following is a very good chapter on the various constants 
used in the design of a continuous-current generator. The 
method adopted is to take the dimensions of an actual 
machine, and to analyse them exhaustively. A machine fitted 
with commutating poles then receives similar treatment. 
Next we have two chapters on D.C. generators in parallel and 
in series, and on electric motors. ‘The treatinent is quite 
elementary, and in no way remarkable. 

Chapter XIV deals with the theory of the ballistic galvano- 
meter. This chapter would be more in place in a text-book 
of physics than in the present treatise. 

The next two chapters in this queerly-arranged book are 
very good, and deal with the vector representation of alter- 
nating waves amd their application. The symbolic method 
of alternating-current calculation is very clearly described and 
illustrated. | 

Chapter XVII—which is continued in Chapter X XI—dis- 
cusses constant-pressure and constant-current transformation. 
Taken together, the two chapters deal fairly thoroughly with 
the subject. 

The three intervening chapters are quite short, and treat 
of capacity reactance, parallel circuits, distorted waves, and 
resonance effects. The theory and use of the wattmeter next 
receive attention, but, possibly, in too brief a fashion. Two 
excellent chapters follow on problems in electrostatics and 
on distributed inductance and capacity. The treatment 1s 
thorough, and necessarily of an advanced character. 

Throughout the book, as the reviewer has tried to show, 
the authors have not scrupled to use mathematical analysis 
of all kinds where necessary, and yet‘ we find in Chapter 
XXV a few notes on the mathematics of complex quantities. 
The reviewer is of the opinion that if this is the student’s | 
first introduction to this powerful method of calculation, it 
will not be of much use. 

Transformers, hysteresis and eddy-current losses, and wave 
distortion in transformers are then dealt with in a satisfac- 
tory manner. Chapter XXX is devoted to mechanical stresses 
in transformers. The treatment is fairly good, but should 
have been illustrated by a few numerical examples to be 
really effective. We next find 16 pages discussing the general 
principles of transformer design. So far as it goes the 
chapter is fairly satisfactory, but surely it is out of place in 
a first-year course of electrical engineering, as is also the 
following chapter on polyphase transformer systems. 

Chapter XX XIII deals in quite an elementary way with 
alternators. It should preferably have been placed much 
earlier in the book, or omitteì altogether. Alternator arma- 
ture reaction and the characteristics of alternators are next 
discussed with the aid of complex quantities. 

A distinctly useful ae on the leakage reactance of an 
alternator follows—useful, that is to say, to an advanced 
student, but not to a beginner. 

The familiar, and often very troublesome, phenomenon of 
hunting in synchronous machinery is dealt with in Chapter 
XXXVIII. As the subject goes, the treatment is elementary, 
though one would not have been surprised to see cumulative 
oscillations necessitating the use of elliptic functions dealt 
with. Each chapter in this book is more or less of a surprise. 

Chapter XXXIX deals with the design of constants of an 
alternator. A 100-KW. engine-driven alternator is taken as an 
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example. The method of design is not at all modern or good. 
Short-circuit currents in alternators are then discussed. The 
treatment is good and rigorous. This chapter is perhaps one 
of the most useful in the book. 

Chapter XLI develops the equations of the synchronous 
motor, and these are well and clearly discussed by means of 
tabulated calculations and curves; while Chapter XLII deals 
with induction motors in a similar way. 

The design of induction motors is next outlined. The 
reviewer does not consider the authors’ method at all satis- 
factory. Indeed, in a footnote the authors point out that 
the work is not a book on electrical design. Their method 
is exemplified by the design of a 10-H.P. motor. Er 

Rotary converters are then dealt wit. The usual stereo- 
typed equations are developed, and a clear account is given 
of the question of voltage control. The concluding chapter 
of the -book deals in rather a neat and concise way with 
single-phase commutator motors. 

From the above it will be seen that the book is scarcely 
suitable for the average first-year student. It is more a mine 
of wealth for the lecturer to third-year men. 

The book is well printed, but bound in a cover which is 
very easily marked or stained. 

rom a number of the authors’ footnotes, it is evidently 
intended to issue a companion volume giving an advanced 
course. Considering the character of the present ‘‘ first 
course `’ work, the reviewer is filled with interest to know 
the style and contentes of the ‘‘ advanced course.’’—H. G. S. 


NEW ELECTRICAL DEVICES, FITTINGS, 
á AND PLANT. 


The Remy Thermostatic Coatrol. 


A problem that has existed since electric generators began to be 
installed for lighting and engine-starting purposes on petrol motor 
vehicles, has recently been attacked by the Remy Electric Co., of 
Detroit, U.S.A., the outoome of the experiment being a thermo- 
static device for automatically increasing the current output of 
the dynamo in winter, when the demand for current is heavy, and 
decreasing it in summer when the consumption is more moderate. 
Temperature, which is chief among the causes of fluctuation in 
current consumption, is the agent relied upon for the operation 
of the new control, which is illustrated diagrammatically in the 
accompanying illustration. : 

Briefly stated, the idea is to use an automatic thermostatic 
switch in circuit with the field coils of the generator. Under 
normal conditions the switch is closed and the fields are at full 
strength. When, however, the temperature rises to a predeter- 
mined point, the thermostat opens and introduces a resistance into 
the field circuit ; thus the field is weakened and the current output 
‘reduced. The reduction depends on the amount of resistance, and 
this, together with the temperature at which the device operates. 
is permanently adjusted at the factory before the yenerator is 
sent out. 

The active element of the thermostat is a blade made up of a 
strip of nickel steel and one of spring brass. the two being welded 
together. One end of the blade is riveted to a stamped steel 
bracket and the other end, which is free, is fitted with a silver 
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Fig. 1.—DIAGRAM OF CONNECTIONS OF REMY CONTROLLER. 


contact button. A similar contact button is carried by the end of 
the bracket, and is adjustable by means of a small nut. The com- 
posite blade is insulated from its bracket by means of an insulating 
bushing where the rivets pass through. The resistance consists of- 
a short length of wire insulated by a layer of mica. The connec- 
tions are shown in fig. 1. 

The thermostat is so set that at normal temperatures the silver 
contacts are pressed together firmly, and the field current is at full 
strength. When the temperature rises to 150° F., the contact points 
are separated and the field is weakened. 

The thermostatic switch is located close to the commutator 
where the temperature is highest and where changes of tempera- 
ture are first apparent. When the temperature of the atmosphere 
is high, as in summer, the generator naturally heats up more 
rapidly than in winter. Starting out with full field strength, the 
dynamo delivers its full output of about 21 amperes to the battery, 
and continues to do so for about the length of time required to 
put back into the battery the amount of current taken out during 
the operation of starting the car engine. After that, the resistance 
being put in circuit, the output falls to 14 or 15 amperes, and the 
battery gets the remainder of its charge at a low rate. When the 


temperature is low, as in winter, the generator heats up more 
slowly, and the full current is delivered to the battery for a longer 
time, giving the extra charging required to compensate for cold- 
weather engine-starting and for the extra car illumination required 
in winter-time. i 


Device for Giving an Image of the Searchlight Arc ia Full Stze. 


In a short article in the Jewrnal of the U.S. Artillery, by Capt. 
Adelno Gibson, Coast Artillery Corps, particulars are given of the 
above device, the essential parts of which are: (1) a pin hole 
through the side of the searchlight drum, opposite the arc ; (2) a 
smal) mirror (about 2 in. x 2 in.) held in position on the side of 
the drum near the pin hole so as to catch the image and reflect it 
downward : (3) a holder attached to the tie rod, on which a piece 
of sectional paper is placed to catch the refiected image. Fig. 2 
is a drawing of the apparatus, giving in detail all ita essential 
features. The image projected on the sectional paper is an ez- 
cellent reproduction of the actual arc, and shows how the arc is 
burning without necessitating looking at it through the coloured 
glass window in the searchlight drum. 

On the most recently improved searchlights, as the Beck light 
and the Sperry light, lenses are inserted in the drum so as to give 
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Fig. 2.—DEvice FoR OBTAINING IMAGE OF SEARCHLIGHT ARC. 


a reduced image of the arc on a piece of ground glass. On the 
lights now installed in the U.S. service, there is no device for 
giving an image of the arc. The purpose of this apparatus is to 
provide a cheap. easily made and efficient means for projecting a 
full sized image of the searchlight arc outside the drum and in 
such a position that the operator can readily observe the condition 
of the carbons, the length of the arc, and whether the are is in 
focus. By making two marks on the sectional paper, showing 
the normal length of the arc and the correct position of the 
carbons when properly focused, the maintaining of a proper length 
of arc aud keepiny the light focused become very easy even to an 
unskilled operator. | 

The special merit of the device is that it provides a clear, full- 
sized image of the arc without the use of lenses, and yet in spite 
of a 32-in. focus, keeps the image in a convenient position near 
the searchlight drum. 

The device as shown has been installed on one of the 60-in. 
searchliyhts at Fort Monroe, and has been found so satisfactory 
that the Coast Defence Artillery Engineer desires to have each 
light of the U.S. Coast Defence equipped with a similar apparatus. 
The materials for constructing the apparatus may be found among 
the scrap material at any post. The quality or shape of the mirror 
is of no consequence—any scrap of broken mirror will answer. 
The rod for holding the mirror passes through a small hole in the 
drum and is clamped in position by tightening two nuts, one 
inside and one outside the drum. The sheet metal holder of the 
sectional paper may be bent so as to enable the operator to see the 
image from any particular position desired. If eo desired, the 
image on the sectional paper may be made clearer by surround- 
ing the paper with a hood of sheet metal or of dark paper or 
cloth. This tends to exclude all light except that forming the 
image of the arc. 

The small expense and ease of construction of the apparatus 
make it practicable, if so desired, to install the device on both 
sides of the searchlight. . 


Condeansite-Cellaiac. 


A new form of electrical insulation is being placed on the market 
by the DIAMOND STATE FIBRE Co., of Bridgeport, Pennsylvania. 
called ‘‘ Condensite-Cellulac.”’ This material, it is stated, is entirely 
different in physical and chemical characteristics from any other 
form of fibre, hard rubber, mica, or synthetic insulation now avail- 
able ; it is homogeneous throughout, and combines the propertics of 
“ Condensite,” which is employed in its manufacture, with the good 
qualities of the best grade of vulcanised fibre. 

Condensite-cellulac is permanently anhydrous and non-hygro- 
scopic, and is impervious to the action of oil or ordinary acids or 
solvents. It is infusible, and is not affected by the action of heat 
within the range of temperature ordinarily encountered ; it is very 
tough, and will stand considerable vibration or shock. 

It may be used advantageously in apparatus which is to operate 
under unfavourable conditions of moisture, or subject to splashing 
with oil, or where exhaust steam is used in industrial processes. 
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Condensite-Cellulac is furnished to the trade in sheets, rods, 
tubes, &o., and is readily machined. It may be formed into very 
sheets (‘015 in. or less) with remarkable accuracy to gauge, thereby 
furnishing an excellent diaphragm material. It is also supplied 
shaped to customers’ specifications. The work, as thus supplied, is 
ready for use, having been hardened and made insoluble and 
infusible by the application of heat. It can also be supplied in the 
soft uncured state, permitting of its being hardened in the place 
where it is to be used, and thereby formed to fit in spaces or loca- 
tions with an accuracy not otherwise possible. Thus, for instance, 
gaskets for hot lines, steam, hot water, compressed air, &c., may be 
accurately fitted to rough flanges, and cured in place by the heat of 
the line. 


Heater for Motor-Cars. 


Messrs. DRAKE & GORHAM, LTD., of 66, Victoria Street, S.W., 
have brought to our notice a neat heater for preventing motor-car 
radiators from freezing, or for taking off the chill from cold cylinders 
when starting up. It consists, as shown in fig. 3, of a perforated 
metal cylinder with nickel-plated ends, containing a heating ele- 
ment of wire wound on a strip of mica, which is attached to 


Fic. 3. MOTOR-CAR HEATER. 


porcelain plates ; a flexible cord about 12 ft. long with a plug 
enables the heater to be connected to an ordinary lampholder, and 
a metal loop provides for hanging it on any convenient projection 
on the engine. The resistance is suitable for usual lamp-circuit 
voltages, and the wire never glows red, so that there is no fear of 
ignition of petrol vapour. It is a handy and useful device, and 
may find other applications besides that outlined above. 


The “Kingsway” Signalling System. 


Taking account of the new conditions to be complied with in 
signalling in mines, the GENERAL ELECTRIC Co., LTD., of London, 
has developed a new line of apparatus for this purpose, under the 
above title. which, while making full use of the advantages of elec- 
tricity, provides such safeguards that no danger of explosion is to 
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be feared; the safety of the apparatus has been confirmed by 

exhaustive testa, and it complies with all requirements of colliery 
work and with the Home Office regulations. 

F or signalling along haulage roads the bare-wire system has been 

retained, but instead of a bell directly connected to the wires, the 

-Railing patent relay is employed, which makes and breaks 

the local bell circuit in an explosion-proof box. Current for the 


line is derived from a three-volt battery, and a patent shielding 

winding is placed round the relay coils to damp out the inductive - 
rise of voltage, so that danger from sparking on the wires is 

absolutely obviated. The relay closes the bell circuit in a mercury 

cup ; fig. 4 shows the interior of the cast-iron box containing the 

relay, the box cover having long machined joints. No change is 

made in the method of signalling, the only difference being the 

insertion of the relay at a point near the bell. The relay is 

extremely sensitive. and operates with a current of "telephonic ` 

strength. . 

This, however, is only one item in the “ Kingsway system, 
which includes also electrical shaft-signalling apparatus com- 
prising indicators for the engine room, a bell for the banksman, a 
bell for the onsetter, and the necessary pushes, batteries, and wires. 
The engine-room indications are both audible and visible, and the 
mechanism is so oontrived that the indicating finger remains 
standing at the last signal until a fresh signal is given, when the 
finger immediately flies back to zero and registers step by step the 
number of rings. Mining telephones and filame-proof bells, 
relays, and tappers also form part lof the apparatus made by the 
company. 


THE ELECTRICAL PRECIPITATION OF 
SMOKE AND FUMES. 


Fros a paper read before the CANADIAN MINING INSTITUTE 
by Mr. WALTER A. ScHMibDT, we learn that the latest Cottrell 
plant is that which has been installed at the copper and lead 
smelting works of the Consol Mining & Smelting Co., at 
Trail, in the Rossland district of British Columbia. The appa- 
ratus is known as a ‘ multiple-pipe treater,” which distin- 
gvishes it from the earlier ‘* plate-treater '’ system installed in 
other plants, which has now been practically superseded by 
the multiple-pipe form. The treater consists of a number of 
124-in. pipes, up each of which a central wire runs. This wire 
varies in size according to the conductivity of the gases, but 
in all cases its surface area is relatively very small as com- 
pared with the dust-collecting surface of the iron pipe. The 
Wire may be made of any conducting material, but is com- 
monly made of nichrome. The wire forms the discharging 
electrode, and the inner wall of the iron pipe is the collect- 
ing electrode. The wire is charged with electric current taken 
from a synchronous contact-maker, which produces an inter- 
mittent direct current at 60,000 volts from an alternating 
current supplied to the machine. There is, of course, a high 
difference of potential between, the wire and the periphery 
of the iron pipe, with a resulting glow discharge between 
these at all points. The smoke—that is, furnace and roaster 
gases charged with suspended particles of matter and fume— 
is passed through these iron pipes upwards in a constant 
stream. Each little particle of suspended matter, somewhere 
in the course of its passage through a pipe, is struck by one 
or more ions, and becomes charged with static electricity. As 
the electrical sign of these charges is the same as that on 
the iron wire, and opposed to that of the pipe, the particles 
become attracted to, and settle on, the iron pipe. 

The gases which the Cottrell dust-collecting plant treats at 
the works at Trail are drawn off from the furnaces and 
roasters In flues which lead them to the treaters. After pass- 
ing through the latter, and being relieved of their burden 
of dust and fume, the gases continue in flues to the maia 
chimney. The treaters are thus part of the flue system; they 
are built of steel throughout, set in concrete in the flues, 
and are erected in sections, each containing 32 pipes. `The 
dust collecting on the pipes is shaken down and into a hopper 
at the bottom by an operator coming round and tapping th- 
pipes with a hammer at certain stated intervals. In some 
cases, however, automatic tapping devices are fitted to the 
pipes. 

The first installation at Trail consisted of 384 pipes, 15 ft. 
in length, in 12 sections; this treated the gases from three 
lead stacks, ani was somewhat overloaded. Approximately 
100,000 cu. ft. of gas was treated daily; during the course of 
last year, however, the installation was doubled in size, and 
a second plant has also now been installed; this consists of 
nine sections, and is intended to deal with the gases from the 
various lead-roasting furnaces. As a result of the success 
achieved, a third plant, consisting of eight sections, is being 
installed to treat the gases from the copper-converters. An 
interesting use of the plant is to be made in connection with 
the latter: in the lead-stacks a lead matte is made, which. 
after roasting, is returned to the furnaces. In time the lead 
matte becomes charged with so much copper that it is 
more valuable for the copper than the lead. Until now the 
practice has been to take this copper-lead matte and charge 
it into the copper furnace; in this way the copper 18 obtaine.! 
as copper matte, but the lead is lost in the slag; the gold 
and silver contents are, of course, saved. It is now intended 
that the copper-lead-matte shall be blown in the copper- 
converters along with copper-matte from the copper furnaces. 
The copper will all be obtained as blister-copper, and the lea? 
will be blown off as lead oxide and lead fume, and precipi- 
tated in the No. 3 Cottrell plant. 
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The dust collected in the plant which treats the gases from 
the lead-stack is mainly sulphide of lead, containing: from 65 
to 70 per cent. lead. ‘Fhe dust collected from the roaster 
plant gases contains from 50 to 60 per cent. lead, and con- 
sists, roughly, of 60 per cent. lead sulphate, 20 per cent. lead 
oxide, and 20 per cent. lead sulphide. Lead losses in the 
stack have always been very high at the works at Trail, as 
but little provision for settling the dust by long flues or bag- 
heuses had been made. Since, however, the Cottrell electrical 
process was adopted these losses have been reduced to a 
minimum. The erection of a fourth plant to treat the roaster 
gases from the new zinc plant is also under consideration, 
and, while little labour is necessary to keep them running, it 
is estimated that the power reqnired to run all four plants 
will not exceed 200 u.p. Further experimental work in the 
direction of treating the gases from the lead-retining furnaces 
with the view of saving antimony and arsenic ts also im pro- 
gress. 


THE RONTGEN SOCIETY. 


A1 the meeting of the Röntgen Society on January 2ud a 
paper was read by Mr. C. A. Scuunck, F.C.S., containing an 
account of his spectroscopic investigations into some sources 
of ultra-violet radiation. The researches, which were under- 
taken with a quartz spectrograph, had for their purpose the 
discovery of the relative efliciencies of various sources from 
the point.of view of treatment by the ultra-violet rays. Mr. 
Schunck found that the tungsten arc was the most intense 


and efficient source of radiation at present available for this 


purpose. 

Major W. J. TuRRELL, with whom Mr. Schunck has colla- 
borated, stated that the great practical difficulty at the pre- 
sent time was in getting a supply of tungsten at a figure not 
absolutely prohibitive. There was a very large quantity of 
tungsten available, enough to supply all the needs of the 
medical profession, but, although for military purposes the 
metallic tungsten was purchasable for 6s. or 6s. 3d. a lb., 
this supply was not available for general use, and all be 
could get for the civil hospitals was a pure tungsten costing 
about £4 4s. a lb. He made representations on the subject 
tə the Ministry of Munitions, but no concession was granted. 
He suggested that the medical societies should move in the 
matter, as until the supply of tungsten was assured one could 
not expect instrument makers to go to the trouble of design- 
ing and manufacturing lamps for the supply of ultra-violet 
radiation. He thought that two kinds of lamnps were re- 
quired for therapeutic purposes, one the ordinary arc lamp, 
unenclosed, used with a director or condenser, and taking 
10 or 12 amperes, and the other an enclosed lamp with a 
mall opening in which one could fit a condenser or not as 
required, and taking 4 or 5 amperes. The latter type, he 
believed, would come to have a great value in the wards of 
the ordinary hospital and for the treatment of superficial 
wounds. . 

Major Rosert Winson, of the Canadian Medical Service. 
who exhibited last year a lamp consisting of a positive of 
tungsten and a negative of cored carbon, pointed out the 
value of ultra-violet radiation, more particularly in suppurating 
wounds, and said that a lamp of the type he had designed 
did not cost more than £10 to make, took about 44 amperes, 
and furnished all the ultra-violet rays required. He did not 
think there was anything to be gained by saturating the 
carbons instead of coring them. 

Mr. J. H. GARDINER suggested that there was no need to 
be discouraged about the difficulty in getting a supply of 
tungsten, for iron went a Jong way. and impregnation with 
uranium, too, would give a valuable concentration of in- 
tensity. 

Mr. Scuunck, in replying on the discussion, said that spec 
trescopically one got as good an effect with one tungsten and 
one carbon as with two tungsten electrodes. He thought that 
the spark spectra might be used for treating very small areas 
with a condensing lens. The best source of light for this 
purpose was carbons impregnated with uranium nitrate an? 
ammonium molybdate. 


Car Lighting and Engine Starting for Motor-Cars.— 
From an interesting article in the //orselesx Aye. of New York, on 
the subject of the tendencies of design in petrol motor-car con- 
struction, we learn that the tendency of the times as revards the 
car-lizhting and engine-starting equipment is to make the dynamo 
of the former and the electric motor of the latter as separate 
units, this plan having been adopted on 84 per cent. of the 1917 
models of cars which have, so far, been announced. as against 
1'7 per cent. a year ago. The voltage now in favour is 6 volts. 
this being adopted on $95 percent. of the cars, leaving only 10d per 
cent. fitted with 12-volt sets. As regards the wiring, the single- 
wire system with earthed return has slightly increased in popu- 
larity amongst motor enyineers-—-from 82 to 83 per cent. 
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NEW PATENTS APPLIED FOR, 


(NOT YET PUBLISHED), 


Published expressty for this journal by Messrs W. P 
Eba trial Pateat Agents, 285, High Holborn, 
Liverpool and Bradford. 


1916. 


THhostsos & Coe. 
London, W.C., and x 


16,462, IRES., Sparking plugs for iniernalcombustion engines,” C H 
L. Kise. December 27th. 


lIs to. 1 Ebatrodis of sparking plugs for internalcombustion engines ” 


C. ob. BL. Kose. December 27th. 
IK o 8 Elate starters for internal-combustion engines.” C, F.L 
Rise. December 27th., 


I8 503 Rivetra signaling lamps.” H brew & C. L. 


Breepex, De 

cember 27th, ` 

1.04 Y Rbawtrie starters for int rnalcombaustion engines, A. H, Mib iro 
ASO C, AL Naspekvert & Co. December 27th. 

18,06, I8 307. t Ebat: incandescent are devices.”  Britisn Trosses- 
Hetston Co. General Eietrie Co., LUSA G. December 27th. : 

Ts,009) tt Electrical transformers.” A. G. kitts & J. L. THowpsox. D- 
cember 27th. 
1,510. ®t Tnsulitors for leading-in electrical condu tors.” J.C H was 
Diosr. December 2Xrh. ‘ 
[851l © Dynumo-eleetric machines.’ EOW. Dorty. December 27th 
Isl. t Blewtrical apparatus for permanently waving natural hair on th- 
head’ E. F. M ces. Jecember 2mth. 
o Iso. “Apparatus for advancing the spark in internalcumbustion motor» 
Soc, ASON, oR fb Pen argaGe ErectRigt es pis Venues, December 2wa. 
(France, September 9th.) 

18,553.  Ebatrolytie production of onon-meritlte substances.” G. F. 
Jyeki, Deco mber 2wh. Frame, December 20th, H915.) 

ISOs. “Electric hand-lamps, €e." J. F Brucatscatam, December Pht 

DKON Absorber adjustment for Nera machine to absorb nitrous a7! 
nitric compounds penerated from the air by elatrice diwharge.” H. Sowers. 
Freeb. December 29th. 

isoo. t Electric warming apparatus.’ M. T. Pinsock. December 28th. 

Wl). * Accumulators, and particularly electrodes or plates for accumu- 
lators and clatrochemical apparatus. l. Crniiak. December 29th. (France 
December 29th, 1915.) 

IN624. “ Trolley heads for electric tramuars, &e." 
ber 29th, 

1s .649. © Flectro-mechanical make-and-break movement.” F. DE Canna: 
D'Howare, December 30th, 

18.658, Dies for pressing or moulding porcelain or eartheaware articles ` 
P. Coorer., December 30th, 

IK 68l. © Control gear for controlling alternating-current motors.” R J 
GOLIERSON & J. A. Steven. December 30th. 

18,072. ‘Apparatus for transforming, and esprciails for rectifying, altr- 
notnng or polyphase curcents. J. F. G. P. Hakiwans. December 30th 
(ULSA Deceinber hh, J915.) 


J. N. Wama. Decem- 


PUBLISHED SPECIFICATIONS, 


1915. 


14,424. TRANSFORMERS FOR INCREASING THE FREQUENCY OF ALTERNATING ELEC 
TRIG CURRENTS. Muarconi’s Wireless Telegraph Co. & I. Shoenberg. October 


12th. 

17,092. X-ray Puortocr Hy. T. T. Baker. December 4th. 

17,191. Maoseto Eiretkice [cxion Devices FOR ÎNTERNAL-COMBUSTION 
Excixes. O. Hons. December 7th. (January 22nd, 1915.) 

1321. Trceakarimc AND Like Receiving Devices. A. J. Roberts. Decem- 
ber Oth.  (Coginate application, 0,000, 16.) 

17.225. These. ELECTRIC SWITCHING AND ‘OR ACTUATING APPARATUS FOR 


Tite AUTOMATIC CONTROL OF Temperatuern. E. C. St. John. December 10th. 
17.497. EirrctRIC asp Pneumatic CONTROL MECHANISM, PARTICULARLY FOR USE 
IN Disia SerceRY,. O. H. Pieper & A. F. Pieper. December 14th. (October 
loth, 1915.) 
1916. 


The numbers in brackets are those under which the specification will t 
printed and abridged, and all subsequent: proceedings will be taken. 

T23. ELECIRK WLLY-OFERATED Portaspte Vactucw Creanerks. H.  Scholev 
Jaruary th, 1916. [102,521]. ° 

945 Evecrkie Swreues, F. J. 
January 20th. 1916.  [102.523.] 

972. Cos-Fkiro Tereruonic Apparatus. F. M. Balding, J. E. Scant burs 
and G. S. P. Scantlebury. January 20th, 1916. [102.396] 

1,502. TESTING ARRANGEMENT FOR MACHINE THLEPHONE SWITCHING SysTEM> 
Western Eletro Co. {Western Electric Co., U.S.A.). February Ist, 191e 
102,531. 

l 1,897. ast Prucs. J. L. Evans. February 9th, 1916. [102,402.] 

2.044. Watt BOXES FOR CONTAINING ELECTRICAL Switches, PLUGS, AND THE 
nike A. E. Read, J. E. Franks & M. Brooks. February llth, 1916 
L102,404.] 

3.509. CIRCUIT ARRANGEMENTS FOR TFLFPHONE OR OTHER INSTALLATIONS PRO- 
VIDED WITH SELECTING Devicks. Siemens Bros. & Co. and T. Pettigrew, March 
10th, 1916. (Addition to 7,128/13.) ([102,419.] 
4,625, Exvectric 'TorcHes. A. A. King. 

5.596. INTER-COMMUNICATION TELEPHONE SYSTEMS. 
Kersting. April 17th, 1916. [102.565,) 

6.589. SrarTING AND Srorri{so Devices FoR Exvecrric MOTORS. 
derson. May 8th, 1916. [192.434.] 

7,252, Evectric DEVICES FOR AUTOMATICALLY TURNING LIGHTS On oR Off 
E. Steiger. May 22nd, 196. [102,975] i 

- 7,334. TeregrapH Key. F. Palmer, May 29th, 1915. 


Testor & F. Testor’s Fabriks Aktiebolag 


March 29rh, 1916. [102,426.] 
J. W. Dungey & C. B. 


J. G. Hen 


(Patent No. 100,5% 


7016. Evectkic Stexwiinc ArpakaTUS. F. Ritchie. May 29th, 1916. 
[ 102. 449.] , Cats ; 
8,310. Exectric Meters or Relays. British Westinghouse Electric and 


Manufacturing Co, (Westinghouse Electric and Manufacturing Co., U.S.A}. 
June 12th. (Patent No. 102,336.) 

8.339. Horners FoR Exvectric Laurs. R. 
(100,836. } 

9.040. ALIGHiinc SIGNAL APPARATUS FOR AEROVLANES AND HYDRO-AEROPLANES. 
August 2lst, 1915. (Patent No. 101,283.) 


B. Benjamin. July 8th, 1815. 


9.179, TeLrenone Systems. E. Merriman. June 29th, 1916. {102,454.] 
9.249. Mess FoR Cosikoiuixe Evectric Moroks, Igranic Electric Co. 
(Cutler-Hammer Manufacturing Co., U.S.A.). June 3th, 1916. [102,585] 


9,927. METHODS OF AND APPARATUS FOR PRODUCING ASYMMETRIC Waves or 
EcectkomoTive Force. British Westinghouse Electric & Manufacturing Ce 
Jule 14th, 1915.  {100,593.] 

10.335. lonisation Devices FOR AMPLIFYING EiectRIC CURRENTS AND SIMILAF 
pULLOSES. Western Electric Co. (Western Electric Co., U.S.A). July Ænu. 
1916. [102,.389.] . 

13,820. Automatic IGnitten ADVANCING DEVICES FOR MAGNETOS. 
and J. C. Rousset. October 2ad,-1Ms, | (Patent No. 101,712.) 


L. Bignos 
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LABOUR AND INDUSTRY. 


In October last we cordially welcomed the estab- 
lishment of a new Government Department under 
the presiding influence of Mr. Arthur Henderson. 
then the Labour Adviser to the Government, with, 
among its prime objects, the laying of the founda- 
tions for a regular and e of co-opera- 
tion and communication between industry and the 
Government. We regarded it as the organisation 
needed in order that negotiations might be con- 
cucted, and material collected, which would indicate 
upon what new basis we might expect to be able to 


Euild our scheme for industrial harmony after the 


war. It was Mr. Henderson’s desire to represent 
industry as a whole, not unduly biased in favour of 
Labour, nor neglectful of the interests of Capital, 
and suggestions were invited from both sides. The 
Employers’ Parliamentary Council raised objection 
tə the appointment being filled by a Labour man, 
but we believe that it would have been extremely 
difficult to suggest a course more appropriate to the 
situation then prevailing. In the three or four 
months that have since elapsed there have been 
important changes in our public life, and one of 
these has been the falling of the reins of this 
new Department from the hands of Mr. Hender- 
derson to those of Mr. John Hodge, also a 
Labour man. Now, unless we are strangely mis- 
taken, Mr. Hodge means to hold the reins with a 
very tight hand—the whip as well, judging from his 
allusions to the failings of the soulless. managers of 
Labour Exchanges. The present Minister of- 
Labour was first revealed to us as a coming force 
ia connection with our national industrial problems 
last year, when he presided over the great Labour 
meeting at Queen’s Hall addressed by Mr. W. M. 
Hughes, the Australian Prime Minister. In our pre- 
sent very serious deliberations he is for the nation 
a tower of strength, because we believe him to have 
had ample opportunities for grasping the problems 
of the manufacturer as well as understanding the 
necessities and legitimate claims of the worker. We 
believe him to have the confidence of large numbers 
of the workers, and what, perhaps, is more to the 
point so far as this journal is concerned, of the 
workers connected with the iron and steel and engi- 
neering trades of the United Kingdom. Therefore, 
we desire to extend to him, as we did in like circum- 
stances to Mr. Henderson, and as we did also to 
Mr. G. H. Roberts, M.P., now Under Secretary for 
the Board of Trade, on the occasion of a frank, but 
conciliatory and most useful, speech which he de- 
livered at the Mansion House two or three months 
ago, a cordial welcome to a position of some con- 
siderable influence in national affairs. But other 
important things besides these changes in fer- 
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sonnel have also taken place during the last 
few months. We have at various stages of 
hostilities discovered that it is an engineer's war, 
that it is a war of munitions, that it is a war in 
which the silver bullets must tell. Latterly, how- 
ever, we have been learning that it is a war between 
the workers, and as we write, in the midst of the 
War Loan activity, we recognise more than ever 
that Capital, whether of the princely rich or of the 
small householder struggling with heavy bills in 
order to be able to buy a war-savings certificate, 
is the great essential if all the other forces—naval, 
military, munition, and agricultural—are to be pro- 
vided with the equipment which will enable them to 
carry the Allied cause to the only Victory that 
will make life bearable. Equipment, then, and 
money for equigment now and in the coming 
months, are the needs of the moment, and it is im- 
portant that the world should know that our mil- 
lions of workers are solid in their determination to 
do their bit to defeat the would-be oppressors of 
Europe. Mr. Appleton, Secretary of the’ General 
Federation of Trade Unions, has rendered useful 
service in according an interview to an American 
newspaper, in which he has made it clear that, so 
far as he is able to represent the sentiments of 
British workers, it is unlikely that they will tolerate 
relations with the German working-class movement 
after the war, unless the German workers ‘‘ imme- 
diately and forcibly repudiate the dastardly acts of 
the German Government.” He appeals to the 
workers of America not to allow anything to stand 
in the way of efforts to bind up the wounds of 
-Belgium and restore her to her place among the 
nations. He affirms that the sense of justice and 
of right of the roughest of British workmen is 
sound and true in this connection. Is it too 
much to hope that the truth will find its way 
into the German workers’ minds, and that the 
scales will at last fall from their eyes, showing that 
the pressure that will be increasingly used by the 
Allies is in their own ultimate interest ? 

But to return to the Minister of Labour—we wel- 
come the note of optimism with which he has com- 
menced his very difficult work. We must remember 
that he has been all his life connected with our 
steel industries, and that, therefore, inevitably those 
industries loom very largely on his horizon. In 
Press interviews, he has just expressed the firm 
conviction that there is certain to be a boom after the 
war; also that in many factories now employed in 
war-work there need be no stoppage at all, only a 
change-over from one class of manufacture to an- 
other. 


Factories that are making steel for war purposes must be 
immediately directed to supplying steel for industrial pur- 
poses. Industries are now being starved for steel, and they 
will want all they can get. Shipbuilding will be pushed on 
. as rapidly as possible. Therefore there will be full employ- 
ment for engineers generally. Engines and cranes and 
machinery of all kinds are now being worn out. The present 
is not the time to renew them—that lies with the future. 
Many things that we are now making the best of in all 
departments of life will call for instant renewal, and it will 
ail mean more work. . 

I do not really think that there will have to be very much 
displacement of labour. I believe there will be a keen 
demand for open-air work when the men come back. The 
land will attract many thousands. In fact, for some trades, 
such as the Teather and building trades, the difficulty will be 
to find the men to do the work. 


Our duty, however, is to be prepared by means 
of existing, and, if need be, additional, organi- 
sations for facilitating the return of demobilised 
men to their former avocations if they desire, 
or to such other occupations as their state of health 
and altered dispositions incline them. If we make 
suitable plans in good time, we may be able to 
carry through the change with a minimum of fric- 
tion, and we can the better make plans which will 
be acceptable to all parties if there be that spirit of 
co-operation between employer and employed 


under Government auspices, for which we are aii 
longing. 

It has been put to Mr. Hodge by some em. 
ployers that in the past the Government has corn- 
sulted Labour more than Capital. That is an old 
grievance of industry which we should not have 
cared to dwell upon too pointedly just now for fear 
of spoiling the atmosphere, but Mr. Hodve is not 
going to shut his eyes to indisputable facts. Whether 
or not he accepts the employers’ complaint as being 
accurate, he makes it clear that, as Labour Minister. 
he will not pursue that policy. ‘‘ Both sides must 
be heard; otherwise it will be impossible for con- 
fidence to be retained.” We are sure that this atti- 
tude will be hailed by right-minded men on both 
sides as the only fair and equitable one. A number 
of preliminary conferences between masters and 
men have been held, and it appears that these are 
to form but the prelude to bigger conferences or 
co-ordinated policy which may make actual workin- 
agreement practical in due course. Indeed, it is 
announced that to-morrow there is to be held at 
birmingham a meeting of the newly-formed Nationa! 
Alliance of Employers and Employed. Mr. Neville 
Chamberlain, who, as we have already shown, has 
been deeply interested in the relations of Capita! 
and Labour after the war, is to preside, and Mr. 
Hodge and Mr. Appleton will probably be present. 

Taking for granted a boom in trade, with plenty for 
the engineering and iron and steel, and some other, 
trades to do, and assuming a spirit of harmony be- 
tween Capital and Labour, what we have to see to 
is that the way is clear for fighters to return to work 
and present workers, as far as necessary, to change 
over to whatever their future occupations are to be. 
The ease with which these operations can be con- 
ducted is dependent in part upon the number of 
men to be demobilised from the Army, the absorb- 
ing power of industry, and the rate at which both 
the Army and the munition workers are to be de- 
mobilised. We gather that the Demobilisation 
Committee, in an interim report, estimates that the 
Army will release 30,000 men per week, and we can 
roughly calculate over what period demobilisation 
would be spread if we assume the number of mil- 
lions ultimately to be freed. The rate of demobilis- 
ing munition workers is to be recommended in a 
report that is promised by the Reconstruction Com- 
mittee. It depends, we suppose, upon too mary 
factors for any estimate other than of a most specu- 
lative and unreliable nature to be made, but we must. 
in the absence of other information, presume that Mr. 
Hodge has some good reason, officially based, for his 
belief that there will not have to be very much dis- 
placement of labour. Nevertheless, when the soldiers 
do return, and when such munitions workers as are 
not required are to be released, we shall require a 
most efhcient organisation in a state of complete 
readiness to begin operations to get the industrial. 
commercial, and, may we add, the professional. 
forces back to peaceful callings. It is one of Mr. 
Hodge’s duties, as Minister of Labour, to see that 
this organisation is established on right lines, and 
in time. He naturally turns to the system of Labour 
Exchanges, which was set up some years ago, and 
has worked in some places satisfactonly, and in 
others not so. He proposes that these Exchanges 
fcrm the nucleus of the said organisation, but he 
knows that the past has not left a halo of glory 
around the heads of these departments. They 
appear to be disliked both by employers and bv 
Trade Unionists. Our own ‘“‘ Correspondence ”’ 
columns, and those of other technical journals, have 
shown that for certain classes of engineers the 
Labour Exchanges have been far from satisfactorv. 
and the mere necessity of having to apply through 
them has aroused a sort of professional resentment. 
There need be no ground for such feeling if the Ex- 
changes be conducted in a proper manner. that is. 
as Mr. Hodge says, “with sympathy and under- 
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standing.’’ We hope that he will succeed in secur- 
ing the appointment of committees which shall con- 
trol the policy of the managers of the Exchanges 
and make them “live organisations.” It is of the 
greatest possible importance, as he recognises, that 
the men in charge should try to understand ‘‘ what 
a man who registers is fitted for.” Mr. Hodge says 
that his Department is seeking to anticipate the 
report of the Demobilisation Committee by planning 
the extension of the Employment Exchanges, ‘‘ so 
that, in the event of Peace coming on us hurriedly, 
we may be in a position te handle the great problem 
of demobilisation promptly and efficiently.’’ Inf 
that work of extension, the atmosphere of suspicion 
must be cleared away, and a spirit of sympathy must 
take its place, so that all the parties who ought to 
be able to relieve the situation may co-operate with 
the best possible results. We are glad to observe 
that, optimist though he is, ‘and eager to weigh up 
the merits of all parties, Mr. Hodge does not under- 
estimate the difficulties of the situation, and the 
engineering industry will wish for him, and for the 
other authorities who are at present engaged pre- 
paring the way, a complete success to their efforts, 
for the matter concerns the early future of the whole 
nation. We trust that to-morrow night’s meeting 
at Birmingham will signalise a real advance in the 
movement toward harmony. 


WE commend to the earnest atten- 
Our Trade with tion of our manufacturers the inter. 
New Zealand. esting report by Mr. R. W. Dalton, 
- H.M. Trade Commissioner in New 
Zealand, on the position of the import trade of that 
Dominion. He finds, as might be anticipated, that 
the sentiment is strongly in favour of manufactures 
. from the Mother Country, not only because of kin- 
ship, but because it is recognised that trade between 
the Dominion and Home must be encouraged in 
the interests of the Empire. Doubtless owing to 
the heavy war demands upon our engineering fac- 
tories, the exports to New Zealand fell off to some 
extent in 1916, but if our firms are able to take 
appropriate action to increase the efficiency of their 
selling organisations without delay, there should be 
httle difficulty in regaining any lost ground at the 
close of the war. But we gather from Mr. Dalton’s 
remarks that what we have already stated in regard 
to other markets is equally true of New Zealand, 
namely, we need to acquaint the buyer there at once 
with the reasons for our inability to do all that we 
should like to do to meet their requirements, and to 
assure them of the undoubtedly better position in 
which we shall be as electrical and engineering manu- 
facturers as the result of our present war industrial 
activities. We may, however, leave the report to 
speak for itself on this and other interesting points. 
such as the danger of losing to foreign firms good 
agents who ought to be secured before their hands 
are tied. _ 

We must remember that electrical matters are be- 
ginning to move very satisfactorily in New Zealand. 
The Lake Coleridge power scheme is likely to 
prove a success. All the power that can be 
‘produced is taken up on contract, and there is still 


an. unsatisfied demand which can only be met by . 


extension. The progress of this scheme has also 
given rise to a disposition to develop other water 
powers, of which there are many throughout the 

ominion. A recent declaration of one of the 
Ministers indicated that careful inquiries were being 
made with a view to the provision of electrical 
pewer throughout the North Island by the construc- 
tion of one or two stations. It was hinted some 
time ago that the Government were gojng to 
take over the Hora Hora power works, which 
supply power to the Waihi Gold Mines. This was 
subsequently denied, but there can be no doubt that 


“ 


electricity, and all the appliances that it brings in 
its train, are destined to have a big future in New 
Zealand. America is having a great time -at pre- 
sent, partly because of efficient and energetic repre- 
sentation when others are perforce inactive, and it 
will require an effort on our part to recover ground 
which has necessarily gone to them during the war. 

We are informed that the deficiencies of British 
trade are inexperience with high-tension plant and 
with water-power and turbines. It is also stated that 
there is a backwardness in the production of up-to- 
date cooking and heating appliances as compared 
with the American. Labour is, of course, a great 
problem, and any labour-saving device is at a pre- 
mium. The country is one of great promise from 
every point of view. It can prosperously accom- 
modate a vastly increased population, and electric- 
ally the outlook is the brightest for British firms if 
they can only be prepared to handle the situation 
enterprisingly, either now or immediately war de- 
mands begin tq ease off. 


As recorded in our last issue, Mr. 
L. J. Kettle, Deputy City Electrical 
Engineer to the Corporation of 
Dublin, is not minded to let judgment go by de- 
fault; he considers that Col. d’Alton’s reports 
reflect very seriously upon his own technical abilities, 
and adopts the characteristically Irish expedient of 
issuing a sporting challenge to the Colonel to make 
good his criticisms on the floor of the electricity 
works; he is: prepared to run the works—or the 
undertaking—fer a week or a month or a year 
against Col. d’Alton, and guarantees to show at 
least equally good. results, the stakes being the 
salaries of the combatants—plus, we suppose, their 
professional reputations. 

We admire the spirit of the challenge, though we 
dc not see the remotest possibility of its being 
accepted. We are bound to sympathise with Mr. 
Kettle, whatever-the merits of the quarrel, for it 
cannot be denied that the Corporation never gave 
either him or Mr. Ruddle a fair chance to do the 
best for the undertaking. We have neither time 
nor inclination to discuss the pros and cons of the 
controversy, which has already evoked an amazing 
superfluity of reports and, we have no doubt, a 
corresponding chaos of undercurrents such as 
usually confuse the issues of any Irish argument; 
some inkling of the situation may perhaps be 
gathered from the last paragraph of Mr. Kettle’s 
letter, in which King Charles’s head pops up in the 
shape of a reference to the need for “‘a good sys- 
tem of Home Government ” as the only thing that 
will improve the load factor --but that is by the way. 
What we wish to sav is this: in these strenuous 
times it behoves us, one and all, to sink all personal 
considerations and work solely, whole-heartedly, and 
with our utmost energy for the good of the State, 
and of every community m the State. It occurs 
to us that if Mr. Kettle could forgo his quest for 
blood and join hands with Col. d’Alton in the one 
great aim of placing the Dublin electricity under- 
taking on the soundest possible financial, commer- 
cial, and technical basis, he would perform a feat 
worthy of the highest commendation. Granted that 
it would necessitate an heroic effort of self-abnega- 
tion—but great deeds are not achieved by little men, 
and we sincerely believe that by adopting this 
course Mr. Kettle would not only earn the grati- 
tude and esteem of his fellow-citizens, but, would 
also most surely attain the goal of his ambition. 
There is nothing derogatory to the dignity of a 
central-station engineer in collaborating with a con- 
sulting engineer—it is an every-day occurrence—- 
and it is to be hoped that, in the interests of Dublin 
City, both Col. d’Alton and Mr. Kettle will give the 
matter careful consideration from,thisspoint of view. 


Dublin Again. 
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CABLE JUNCTION BOXES. 


By S. G. 
rns . 
(Concluded from page 32.) : 


Insconnecling Links.—These take various forms, accord- 
ing to the likes and dislikes of the designers and users. 

Fig. 12 illustrates an ordinary “ bolted down ” flat link ; 
a brass set-screw or a stud and nut can be used for fixing. 
For alternating current, lock nuts or spring washers should 
be used. 

An improvement when a stud and nut are used is shown at 
fig. 13. As will be seen, the-stud has a projection turned 


Fie. 12. Fic. 13. . 
on the end ; this prevents the nut from falling into the box 
when it is being undone with the spanner. 

The bolted faces of all disconnecting links and fittings 
should be perfectly smooth ; the current density on these 
faces should not exceed 200 amperes per sq. in, and the 
sectional area of the fittings should be such that the current 
density does not exceed 800 amperes per sq. in. in copper. 


Fic. 14. 


Another form of disconnecting link is shown in fig. 14. 
This design allows the link to be disconnécted without 
the entire removal of the nut and washer, the link being 
slotted. 

Fig. 15 illustrates a spring contact link. The advantage 
of this type of link is that it can be readily removed with- 
out the use of a spanner. The current density in the spring 
contact as well as the link should not exceed 800 amperes 
per sq. in. in copper, and the contact surface should not 
carry more than 200 amperes per sq. in. As will be seen, 
the contact clips are sweated into the contact block, and, if 
desired, they can be riveted in addition. 


Fic. 18, 


Fic. 17, 


Fic. 15. Fia. 16. 


Fig. 16 illustrates similar contacts bolted to the sides 
of the contact block, and more easily renewable. 

Fig. 17 illustrates a similar contact, the whole of the 
clip being made in one piece. 

In order to turn out a good job with any of the above 
spring contacts, it is absolutely essential that the links be 
“ ground in” properly, first using a fine powder with oil, 
then thoroughly cleaning both links and clipe, and finally 
“ grinding in.” It is not good enough to take the clips 
direct from the press and the links direct from the milling 


which requires special attention. 

In the old days, fittings were mounted on any kind of 
wooden base: then teak was adopted as a standard 
method for many years, and is, m fact, used to a great 
extent even now. 

For the better class of insuration, porcelain has super- 
seded teak, and now there is a tendency for porcelain to lw 
superseded by iron or steel bars covered with micanite. 

Of course, for E.8.T. work nothing, in the writer's opinion. 
can be compared with porcelain boxes, and for all H.T. and 
E.H.T. work shields or separators should be used between 
the poles or phases. 

Fig. 18 illustrates a fitting mounted on a teak bese for 


voltages not exceeding 500. The base should be well boiled 
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machine and mount them in the box. If the job is worth 
doing at all, it is worth doing well and properly. 

The mounting of fittings inside the box is a point 


Fie. 19. Fig. 20. 

in paraffin wax, and a strip of mica should be placed 
between the fitting and the base. The base should rest on 
porcelain buttons. 

Fig. 19 illustrates a fitting mounted on porcelain insula- 
tion for either L.T. or H.T. work, the length of the insulator 
varying according to the voltage. 

Fig. 20 illustrates another form of porcelain insulation, 
the difference being that two insulators are used ; the bole 


is bushed with a mica tube, and the pair are gripped on to 
an iron bar by means of the contact stalk, _ 

Fig. 21 illustrates another form of porcelain insulation. 
The insalator is threaded on to a wrought-iron bar, and the 
fitting is bolted on to the insulator. 

Fig. 22 illustrates what is known as the “ mushroom ` 
insulator. 


Figs. 23 and 24 illustrate how the fittings are mounted 
on metal’ bars covered with micanite ; in one case 8 lig t 
steel tube is used, and in the other case a flat wrought-iron 
bar is used. 
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This method of insulating was first adopted, so far as the 
writer recollecta, on controller work, about 11 years ago, 
with good results. 

Fig. 25 illustrates a disconnecting link mounted inside a 


Fic. 25. Fic. 26. 
porcelain box which is provided with a glass lid. The 
advantage of this type of mounting is the high insulation 
obtainable and the small amount of risk from accidental 
contact with the live parts. 

Spreaders and Separators.—Non-disconnecting joint boxes 
for“ core” cables are sometimes, but not always, provided with 


Fic. 30. 


these, and it is generally a matter of opinion whether they 
shall be employed or not. In the writer’s opinion the best 
job, although a little more expensive, is where spreaders are 
used. Spreaders take various forms, as will be seen by 


referring to figs. 26, 27, and 2%, the materials used being . 


- either teak, ebonite, or porcelain. 


Fie. 32. Fie. 33. Fig. 34. Fic. 35. 


Wood Bushes.—Cables should on no account be taken 


through the holes in the boxes unless the latter are fitted - 


with wood bushes, well boiled in paraffin wax, with the 
sharp edges of the holes taken off, as shown in fig. 29. 
These wood bushes prevent the cable from being damaged 
by the small pieces or sharp 
edges on the cast-iron, which, 
in the case of a rubber or 
bitumen cable, have been 
known to cut right through 
the insulation, as in fig. 30. 
The length of the wood bush 
should be considered in rela- 
tion to the diameter of the 
cable, and the following di- 
‘mensions are suggested: for 
lead-sheathed cables, Jength of 
wood bush =p x 1. For 
rubber or bitumen cables, 
D x 1'5, where D = the diameter over the insulation. 

Compound Pockets —Fig. 31 illustrates a compound- 
pocket added to the end of a junction or network box 
gland. This pocket is used for sealing-off the end of the 


Fic. 36. 
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cable, and, as will be observed, improves the appearance of 
the joint when completed. 

Lifting Handles.—All lids of disconnecting boxes should 
be provided with lifting handles made of wrought-iron, and 


Fia. 28. 


Fic. 27. 


cast into the lids of the boxes. Cast-iron handles are 
useless, as they get broken off either en route or on site} 

Fixingy Feet_—Sometimes boxes are required for fixing on 
a wall or on the floor, in which case it very often occurrs 
that the designer or draughtsman overlooks the fact that 
strength is the ruling condition. This point shonig receive 
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Fia. 31. 


special attention, ie a broken fixing foot is almost equiva- 
lent to the whole box being broken. It is not only in the 
erection that breakages occur, but on the railway as well. 
Wrought-iron fixing straps are often used, but in most cases 
they look ugly. 

Coating of Boxres.—All cast-iron underground boxes 
should be coated with compound. The compound usually 
used is known as “ Dr. Angus Smith’s Compound.” . 

A formula for this is as follows :— 


Coal tar, 1 cwt.. 

Slaked lime, 10 lb. 

Pine resin, 4 1b. 

"Fallow, 7 Ib. 

Coal naphtha, sufficient to thin down. 


If the castings, when tgken fairly hot from the sand, are 
plunged into a vat containing this compound, left for a 
short time, and then allowed to drip, it will be found that 
when cold a very good coating is produced, which is a good 
protection against rusting. 

Pavement Frames and Covers.—Thousands of these’ are 
at present in use, and I think there is only one point 
which requires the designer’s special attention—and that is, 
when the pavement frame forms part of the cast-iron pit, 
it should be remembered that sometimes they are placed on 


Fia. 39. 


Fra. 37, ‘Fra. 38. 


pavements which have a more or less steep gradient, in 
which case the cast-iron pit must be provided with suitable 
adjusting screws to adjust the frame and cover to suit the 
angle of the pavement. 
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Laad Sleeve Joints.—Lead sleeves are very often em- 
ployed in making joints on three-core cables, mostly for 
H.T. work, The sleeve is plumbed on to the lead sheathing 
of the cable, and in most cases the complete Joint is enclosed 
in a cast-iron shell or box, both the lead sleeve and the 
cast-iron shell being filled with compound. 

A cheap form of underground house service box is also 
made by means of lead sheet pressed into the required shape, 
and, when fixed in position, it can be “bricked up” for 
protection. 

Lad Joints.—These take various forms according to 
special requirements, and to the likes or dislikes of both 
designers and users. 

Fig. 32 illustrates a common tongue-and-groove Joint 
which is commonly used in almost all non-disconnecting 
boxes ; the groove can be filled with compound or packing 
material, such as cotton, spun yarn, &c. 

Fig. 33 illustrates a miniature tongue-and-groove joint, 
sometimes, but not often, used. 

Figs. 34 and 35 illustrate what is known as a “split” 
joint, the groove being filled with compound or packing. 

Fig. 36 illustrates a bolted “machined” joint. This 
type is rather expensive, but has its advantages, 

Fig. 37 illustrates a similar joint, but the parts are 
secured by means of a swing bolt (a wing nut can be used, 
if desired). ' 

Fig. 38 illustrates what is known as a “ bolted-down 
packed joint.” 

Fig. 39 illustrates a“ diving-bell? lid, and is used for 
disconnecting boxes, where the hd can be removed quickly 
without having to waste time undoing a number of bolts 
and nuts. 

Compound.—It was not until paper-insulated cables were 
manufactured that much, if any, attention was given to the 
filling of joint boxes with compound. 

In about the year 1900 trouble in this respect began to 
show itself, and it was then that cable engineers began to 
look around to find means of overcoming the trouble, 

It often occurred that one was called ont at midnight, or 
inthe carly hours of the morning, to locate a fault, which 


Fiu. 40. 


was often traced to moisture having crept along the cable 
due to the end of the same not being properly sealed. 

In those days faults were not so easily located as they are 
at present, and it very often occurred that quite a long 
length of exeavation had to be made before the fault 
could be found. i 

Not only was there the inconvenience of getting out of a 
warm bed at midnight, especially if it happened in winter 
time and the ground was covered with snow, or perhaps it 
was raining very hard, but also the expense of pulling up 
the road and reinstating it. 

In the first place, a suitable compound should be used. 
By suitable, I mean one which is suitable for the voltage at 
which the cable is working, one which will adhere properly 
to the cast-iron box, and one wbich is suitable for the 
climate. 

The actual filling of the box with compound is a matter 
which requires very careful attention. Jt often occurs that 
insufficient time is allowed for this procedure ; this is a 
grave mistake, and is bound to be discovered sooner or 
later. 

Care should be taken when melting the compound on a 
fire or “devil” in a bucket to melt it slowly, and as 
soon as it begins to soften around the edge of the bucket, 
it must be constantly stirred and kept on the move by 
means of a ladle or other suitable metal article which 
is Clean and near to hand. A wooden stick must not be 


used until all the lumps ure thoroughly melted. Do not 
et it boil. 


Whilst the compound is melting, the box must be 
thoroughly warmed all over with a blow lamp. This part 
of the business is often neglected, sometimes due to 
Impatience on the part of the jointer, sometimes for other 
reasons, 

I would here emphasise the fact that it is absolutely 
essential that the whole of the box be thoroughly warmed 
before being filled. | 

When the box and the compound are quite ready, filling 
can be commenced, 

The jointer must keep the blow lamp playing all over 
the box during the whole of the time of the filling, so that 
the temperature of the box is not reduced. The compound 
must be poured in a little at a time until the box is filled. 

The box can then be left to cool: when cool, and con- 
traction has taken place, it can be topped up. 

The lids of all boxes which have to be filled with com- 
pound should be domed, and the filling holes should be 
placed at the highest point of the dome. 

An improvement on this is shown at fig. 40, two spouts 
being east on the lid. 

In order to overcome the formation of cavities or blow- 
holes in the compound experienced with the ordinary, 
methods emploved in filling boxes, special filling funnels 
have been designed. One is known as the * Dickenson 
Cover,” and another the “ Glover Filling Funnel.” 

Finally, I would emphasise the fact that if the ordinary 
method of filling is adopted, it must on no account be 
rushed. Tt is a business whẹọh requires patience, and 
sufficient time must be taken to do the job properly. 


SOME CONSIDERATIONS 
AFFECTING THE USE OF ELECTRICITY 
IN AGRICULTURE. 


ONE of the most unsatisfactory features of the past two 
years has been the persistent indications that British farming, 
almost alone of all our industries, has failed to respond in 
anything like the required degree to the urgent call for 
inereased effort to meet the emergeney conditions arising 
out of the war. 

This is not a matter for surprise, as the outbreak of war 
found our agricultural industry not only sadly neglected, in 
the sense that it does not appear to have been anybody's 
duty to provide it with the serentific and commercial organ- 
isation which is essential to a prosperous industry, but also 
greatly embarrassed by a long period of ruinous competition 
to which it was condemned for political rather than economic 
considerations. The seriousness of the resulting situation 
to a nation at war can searcely be over-estimated, for food ts 
an essential factor, possibly determining the issue of the 
comflict, which the gigantic scale of modern operations 
appears to render more and more difħeult of deeision on the 
battleticld. Thus it is fair to rank food as a munition of 
the first importance, and to secure at all costs the industry 
involved in its production, though—astonishing as it may 
seein—this view of the matter is only dimly appreciated 
by the average individual, and even official circles have 
only recently translated their appreciation into decisive 
action. 

A recent article in the Daily Express appealing to the 
then Minister of Agriculture, and urging him “ to assert 
himself and make his Ministry a reality,” said :— The 
problem of agriculture is the problem of the greater part of 
the nation’s food. It should be dealt with as a whole, and 
every part should be co-ordinated to the other parts. All 
the indications to-day are in the direction of piecemeal 
compromises, which will lead us nowhere except into a 
position full of the gravest peril.” . 

We refer to this subject now, as on previous occasions, 
because we believe that the successful future of our agri- 
cultural industry is intimately bound up with the organised 
application of electricity to agricultural uses on a large 
scale, and that if the problem is to be dealt with as a whole, 
as it obviously should be, then careful consideration must 
be given to the prospective use of electricity on farms in all 
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those areas where a supply of electricity can be made avail- 
able with our existing resources. 

After all, farming, in common with every other industry 
employing labour, is more or less an engineering problem, 
to the extent that labour-saving machinery may be adopted 
in connection with it, and because farm power, owing to 
the very nature of its employment, is more than ordinarily 
liable to inefficient production and wasteful application 
under average conditions of use. 

To pnt the matter quite frankly, the farming industry, 
in comparison with other leading industries, has, as regards 
the methods empioyed, been nearly stationary for more years 
than most of us can remember; and it is not easy to 
account for this, except on the hypothesis that . those 
interested in it have never treated it seriously, and have, 
therefore, lacked the necessary enterprise to adapt the 
practical teachings of the engineer and chemist and com- 
mercial organiser to their own line of business. 

Jt is well to note, however, that farming is “ not as other 
industries,” and factors enter into its successful conduct 
which differentiate it from most other industries which 
have adopted electrical methods, and frequently found it 
profitable at the same time to modify their processes and ideas. 

These matters have been discussed by various writers, and 
Dr. Russell” points out a fundamental distinction—namely, 
that, except in rare cases, the farmer does not grow for 
contracts, but always for “stock” ; the manufacturer knows 
exactly what he will be paid, as a rule, and, therefore, what 
he can afford to spend and how far he can go in introducing 
new methods. The farmer cannot do this; he cannot be 
certain either of his crops or what price he will get for 
them, and he lays out money on a crop which will not be 
sold for 15 months. b d 

While we think that Dr. Russell has underestimated 
the speculative risk attaching to ordinary manufacturing 
operations, it is a fact that the weather introduces an unusual 
risk in the case of farming, interfering with labour at times, 
and at others seriously influencing growth and ingathering. 

- On the question of farm labour, Mr. Wibberleyf argues 
that, judged from’ an efficiency standpoint, the rate of wages 
is actually higher on the land than off it ; the men must be 
paid on the farm whether they are performing effective 
work or not, and practically all the tillage operations are 
crushed into about a ten-week period in the autumn, 
instead of having an even labour distribution throughout 
the year, unaffected by weather conditions. We may add 
that Mr. Wibberley goes on to urge the adoption of a system 
of “ continuous cropping,” which is described as an attempt 
to farm on factory lines, 7.¢., to spread out tillage operations 
over the greater part of the year, an arrangement which 
would obviously tend to more efficient use of machinery 
and labour. An article in our American contemporary The 
Central Station, seme months ago, referred to the “ factory 
idea” in farming, pointing out that the real secret of the 
transformation is electricity, which is saving farm life from 
its monotonous drudgery. The transmission line gives the 
farmer an independence of action which he has not had 
before. Far-seeing owners of large interests, it says, realise 
that the farms of the United States, conducted on business 
lines, are assuming the character of conservative business 
propositions throngh the agency of central station power : 
further, the central station managers are urged to remember 
this fact—and this admonition shonld be noted with interest 
in this country. Looking at the problem of maximum 
production of food purely from the abstract point of view, 
it is evident that the farming industry, in common with 
others, can with advantage modify existing methods, 
particularly if the full benefit of engineering developments 
is to be secured. 

Farming on a scale consonant with engineering ideas of 
efficiency and labour economy is clearly not easy of accom- 
plishment in a country where farms and fields are, for the 
most part, comparatively small in extent, and where, more- 
over, the situation is complicated by the numerous tenant 
farmers. bal 

However, it will be admitted that from an engineering, 
and especially an electrical, point of view, 20 100-acre farms 
can be dealt with with greater success as a single unit than 


” Pres. Address, Agricultural Section, B.A., 1916. 
tT. Wibberley on " War-Time Farming.” 


if treated separately, and if, as would seem a logical possi- 
bility of the future, larger commercial and financial 
interests are involved in home production of food, it can 
scarcely be doubted that the engineering side of farming, 
and any reorganisation of method necessitated in its develop- 
ment, will be regarded as essential to success. 

That the ideas outlined above are by no means utopian, 
is shown by a recent American venture described in the 
Sctentific American, under the title “ How Wall Street Tills 
the Soil.”” 

In this case a large New York City farming company has 
reclaimed and cultivated a marsh, now known as Oak 
Orchard Farm, covering apparently about 20 sq. miles, 
which is employed in general farming on modern industrial 
lines. 

To quote the article, “ Corporation ideals, corporation 


. methods of handling employes, machinery, costs manufac- 


tures and sales, and corporation efficiencies—all these are 
being applied to the tilling of the soil, . . . Capital is 
growing things in the ground—after the fashion of her own 
successful experience in other lines.” The conversion of 
the swamp was an engineering achievement, a wide drainage 
canal being dredged down the valley with 100 miles of 
lateral ditches ; the company drained, cleared, ploughed, 
harrowed, sowed, and harvested certain areas within 
12 months.. : 

Practically nothing but oil tractors, ploughs, and culti- 
vators are employed ; miles of telephone wires connect the 
various quarters, while the villages, silos, canneries, and 
packing plants employ both electric light and power. It will 
be conceded that farming in this case is rapidly becoming a 
manufacturing business; an unusual amount of machinery 
is employed, and this appeals to the interest of the em- 
ployés who learn something else but hand labour. If the 
farm can be made to offer an adequate return on capital, 
when conducted on industrial lines, what sound reasons 
are there for neglecting intensive farming ? 

The Editor of Farm, Stock and Home, in voicing advanced 
American opinion, says “ we are faced with the necessity of 
choosing between co-operative effort on the one hand and 
corporate farming on the other, at least along many lines. 
The economic tendencies are, of course, all in the direction 
of larger units of operation.” 

It is safe to assume that the fuller realisation of our own 
recently-awakened national aspirations in the matter of food 
production will sooner or later result in similar develop- 
ments in this country, and it is up to us to ensure that such 
development shall be “all-electric” wherever possible. 
This ideal, however, will not be achieved unless our elec- 
trical supply authorities adopt a more enlightened attitude 
than they have done in the past in regard to agricultural 
electricity supply ; the knowledge that, for instance, an 
organisation existed with the sole object of promoting the 
commercial use of electricity on the farm, would encourage 
engineers, agriculturalists, manufacturers of plant, and others 
interested in this many-sided question, to arrive at an 
understanding, and to scheme for some definite and 
tangible result. 

American views on this subject are, of course, well known, 
but we may quote the view of the Journal of Electricity, 
Power and Gas, that the future of agricultural power, par- 
ticularly in the Western States of America, where electric 
power is available in most agricultural regions, is dependent 
upon the development of electric tractors and farm imple- 
ments. Electric motors are practically foolproof, and 
require little or no attention ; electric pumping has largely 
displaced gas-engine pumping ; electric-driven saws, feed 
grinders, ecnsilage cutters, hoists, threshers, shredders, 
huskers and shellers are in daily use. The farmer’s wife 
cooks, sweeps, irons, churns and performs many other house- 
hold duties with electricity. The one thing needed to com- 
pee the electrical equipment of the farm, and relegate the 
orse to a well-earned rest, is an electric plough, low in 
first cost, easy to handle, of large overload capacity and 
rugged in construction. A great reward awaits the designer 
who surmounts the difficulty. Such a device, our contem- 
porary says, would meet with a large sale, and would be 
a most desirable load for central stations. Electric 
farming will be one ofthe most yimportant factors 


° Article by J. BR. Colter, August. 19th, 1916, 
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in promoting the back-to-the-farm movement, upon whose 
success the material prosperity of. the country depends. 

It will be noted that this contemporary does not refer to 
the future development. of ¢lectro-culture in farming: the 


careful investigation of the subject” which is, being carried. 
$ J g 


out in this country, however, and the promising results so 
far obtained, justify the inclusion of electro-culture of crops 
as one of the most important prospective electrical develop- 
ments in farming in this country, from the agriculturalists’ 
point of view. It is, for instance, known that beyond a 
certain stage the increased use of fertiliser does not vield a 
material increase in crop: the latter reaches a limit of 
growth under the conditions existing, and for the extra 
fertiliser to take effect, the limiting factor has to be 
removed. This stage is reached by the agricuituralist 
operating through the soil; but plant growth is dependent 
on both material and on radiant energy of the sun, the 
material being largely obtained from the air, and it is here 
that electro-culture may come to the aid of the older method, 
and possibly help to raise the limit referred to above. It 
may be noted here that the Royal Horticultural Society, in 
co-operation with the Board of Agriculture and the Imperial 
College of Science, is conducting an extended field trial of 
the effect of electricity on plant growth ; investigations of a 
more or less scientific nature have been numerous in the 
past, and we believe a comparatively large scale trial of the 
method on commercial lines is contemplated in the West of 
England at the present time. 

It is to be hoped that sufficiently good results may be 
obtained in the near future to convince even our scientific 
agricultural experts—who, generally speaking, have shown 
a marked indifference to electro-cultural developments— 
and even to modify the advice tendered by Mr. Middletont 
recently to “speed the plough” as a means of increasing 
our home-grown supplies of food. 

The employment of electro-culture promises a much less 
laborious and less costly method of increasing crop pro- 
duction than ploughing new land, if the results can be 
satisfactorily established. 

To summarise the position, we have in electricity an 
agent which provides the following advantages in use :— 

Farm Lighting.—It is hygienic, free from fire risk, and from 
contaminating properties, extremely flexible in application, and 
always immediately available. 

Farm Domestic Uses.—The numerous small power and heating 
applications make it an ideal labour saver and the only economic 
means to avoid drudgery. 


Farm Power.-—It ia the ideal power for the farm, using simple, 
robust, and relatively cheap apparatus specially adapted to unskilled 


TUYERES, ASH PUSHERS, &C.. ERITH-RILEY STOKER. 


labour; it is always available at any moment: is flexible in 
application. and in the case of central station supply. increased 
demands can be easily arranged for and met. 

Transport.—The simplicity, rugged construction, and cheap 
operating cost of the electric vehicle will ultimately lead to its 
adoption for certain classes of farm transport. The electric vehicle 
has a low fire risk, can be driven by unskilled labour, and its 


* Bee ELECTRICAL REVIEW, Oct. 27th and Nov. 3rd, 1916. 
- -~ +- Board of Agriculture ‘Report on German Agriculture. 


battery equipment can be utilised for temporary lighting and small 
power applications in an emerrency. 

Electro-vulture. Previously referred to: may ultimately provide 
the farmer with a means of increasiny his outpat beyond the limite 
commercially possible to-day, and at relatively low cost. 

No other form of energy is capable af such a diversics 
of useful applications, ig so economical in use and cheap 
in cost, or has such excellent prospect of becoming still 
cheaper. Moreover, no branch of science shows greater 
promise of increasing utility to mankind in the futare. 
And, surely, it requires but little imagination to asume 
that in the greater scheme of organised agriculture in the 
future, electricity murt, if the posttion Ix properly appre 
cited, play a prominent, and probably an indispensable part. 
Needless to add, this appreciation will not come abont with- 
out organised effort on the part of electrical engineers in the 
first Instance. 

(To be continued, ) 
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THE ERITH-RILEY STOKER. 


THE universal adoption of turbo-generatora has enormously reduced 
the space required for the veneration of electrical power, particu- 
larly in large central stations employing large-unit generators. 
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DIAGRAMMATIC SECTION OF ERITH-RILEY STOKER. 


The inevitable result has been the development of large-uanit 
boilers, to give high duty in minimum space. 

This. in turn, has led to rapid developments in mechanical 
stokers, which are natnrally essential for 
large boilers; for instance. it would be 
utterly impracticable to fire by hand labour 
a boiler that burna five tone of coal hourly. 
which is below the limit already reached in 
practice. 

Mechanical stoking and mechanical draught 
is also essential for smokeless and economical 
combustion at varying loads. even on small 
and medium sizes of boilers ; and the ideal 
system for large power plants involves con- 
tinuous mechanical handling of coal to the 
stokers and continuous discharge of the in- 
combustible ash. 

The Erith-Riley stoker, as adopted 
for central stations at Manchester. 
Rotherham, Hull. Edinburgh, Hartlepool. 
Luton, Worcester, Fulham, &c., is the latest 
development of the Erith grateleas underfeed 
stoker; it gives identical combustion, plus 
continuous cleaning: and it is this fully- 
automatic working at all loads which accounts 
for ita extremely simple construction. all de- 
vices for intermittent manual operation being 
absent. 

As our illustrations show. it is of unlimited 
unit capacity. being composed of any number 
of retort-units. 

In all sizes, the furnace is entirely archless 
and undivided. even for boilers with furnaces 
30 ft. wide. This most desirable feature is only possible with 
entirely underfeed combustion and continuous automatic cleaning. 

Just as in the Erith stoker introduced in 1900, the coal is 
mechanically fed into each trough or retort by slow-moving rams ; 
the coal spreads along the retorts. and rises upwards and rear- 
wards over the tuyeres at the sides of the retorts. Air for 
combustion is positively supplied by fans into the closed ashpit 
or air chamber on the underside of the grateless stoker, and enters 
fhe furnace exclusively through the tuyeres, which distribute it 
equally over the entire zone of active combpstion, whatever the 
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number of retorts used per stoker. The whole area of the retorts 
and tuyeres is thus devoted to active combustion; the fuel is 
always in three layers, viz., (1) unburnt coal in the troughs 
or retorts; above this (2) is the coking zone, covering a 
layer of ignited fuel extending over the full area, this coking 
zone involving only moderate temperature, Above the coking 
zone, but not in contact with metal, is (3) the upper layer 
of incandescent fire into which the fuel is constantly raised 
after coking: and thus combustion is smokelessly completed 
with a very high final temperature, and this incandescent fire 
radiates direct to the boiler tubes. A thick bed of fire being 
carried, the upper layer forms its own combustion arch, so that all 
occasion for coking arches is absent, and thus all partition walls 
and perishable firebrick arches are useless. In this way it has 
always been practicable to get as smokeless and efficient com- 
bustion in the water-lined furnaces of internally-fired boilers as in 
any brick-crowned furnace, or with any water-tube furnace 
setting ; but by adding to these well-known features of the Erith 
grateless stoker the continuous discharge of ash under the Riley 
patents, unlimited unit capacity and completely automatic working 
is attained by the Erith-Riley stoker. 

In all previous underfeed stokers the tuyeres were stationary and 
the cleaning intermittent, involving complicated mechanism as 
well as severe manual labour at the cleaning intervals ; and, for the 
same reason, the length of the retorts had to be restricted to suit 
hand-poking for clinkers, with a corresponding limitation of 
tuyere capacity, and of the duty per retort. 

In order to get sufficient coal-burning capacity for high-duty 
compact boilers, this limitation led to the development of double- 
ended boilers with an underfeed stoker at each end, thereby doubling 
the stoker cost. But, for many reasons, double-ended boilers are 
highly inconvenient, and they are never likely to become popular. 
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furnace area to be fully utilised, and makes it practicable to main- 
tain the highest temperature of combustion. j 

No grates being used, riddlings are eliminated, and the positive 
fan draught allows the greatest range in fuels, both as regards 
size. heat value, volatile constituents, and ash contents : hot semi- 
bituminous coals, such as Welsh, give excellent results, because the 
hot zone of combustion is not in contact with metal. but above 
the middle layer or coking zone; while either clean or dirty 
bituminous coals are smokelessly burnt. 

A very valuable feature is the provision for instantly adjusting 
the travel of the moving tuyeres within a wide range, so as to suit 
different classes of coals. In the same way, any individual row of 
tuyeres can be given a long stroke, independently of the others, so 
that its ash-pusher will discharge any exceptionally large clinker 
that may form ; the adjustment is external, and the action is fully 
mechanical, avoiding occasion for hand-poking. . 

The Erith-Riley stoker is equally adapted to all makes of water- 
tube boilers, and is constructed in England by Erith’s Engineering 
Co., Ltd., London ; in France, by Erith Leroy et Cie., Paris ; and in 
America, by the Sanford Riley Stoker Co., Ltd., of Worcester, Mass 


. THE AUSTRALIAN COAL TROUBLE AND 
ITS EFFECTS. 


Tue Australian ‘newspapers for the end of November, which 
are just to hand, contain a good, deal of information relating 
to the experiences of electric supply authorities and their 


Erita-RILEY STOKER INSTALLATION ; EACH BOILER SUPPLIES A 5,000-KW. LOAD, 
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With the Erith-Riley stoker, however, there is no occasion for 
double-ended boilers, as the patented feature of reciprocating 
tuyeres keeps the fires continuously sliced, and the incombustible 
ash is continuously discharged at all duties, and thus all inter- 


mittent manual operations are avoided, simplifying the mechanism, | 


eliminating the severe manual labour of dumping ash and poking 
down clinkers; and, further, making it easy to increase the 
unit capacity by extending the length of retorts and adding 
more tuyeres, and thereby extending the active combustion 
area. 

The unitary construction not only assures archless furnaces 
without limitation of furnace width, but makes it very easy to 
assemble all sizes of stokers; thus one 18 retort stoker is merely 
two 9-retort stokers (or three 6-retort stokers) assembled together 
instead of separately. 

The positive supply of air by a fan, diagrammatically shown in 
the section of the furnace, together with the entirely underfeed 
combustion and continuous cleaning, ensures the greatest flexibility, 
both air and coal responding to varying loads. i 

In this way, it becomes entirely practicable to eliminate banked 
fires, and thereby to save much fuel as well as extra boilers ; when 
the peak load comes on, the stoker and fan are speeded up, and 
high rates of combustion are very rapidly attained, owing to the 
very large area of active combustion and the direct radiation from 
a hot fire to boiler tubes. 

The absence of brick arches or partition walls enables the whole 


consumers consequent upon the coal trouble. Restrictions on 
gas and electric light and power consumption were made at 
Melbourne, Sydney, Ballarat, &c. The Electric Light and 
Power Board, which was set up-under an Emergency Act, 
handled the matter. One paper says :— Pap 

“ Immediately the orders were issued defining the indus- 
tries and factories to which electric current is to be supplied 
the several electric supply companies concerned set. about 
cutting off electricity from those not included in the terms 
of the regulations. No notifications are being issued to con- 
sumers, the practice in operation being simply that the officers 
of the companies visit the consumers’ premises and cut off 
the fuses. The completion of the full round of consumers to 
be deprived of their current is expected by the heads of the 
companies to take considerable time. : In this connection they 
wish to point out emphatically that the onus of discontinuing 
the use of electricity is thrown absolutely on the consumers. 
The companies will accept no responsibility if electricity is 
used in contravention of the regulations. Deprivation of cur- 
rent is, however, being facilitated as a consequence of the 
meeting of representatives of electrical supply companies, 
when a list of factories was drawn up and classified according 
to national utility, and the decision was reached to act uni- 
formly when the regulations were issued.” 

Another paper says that in view of the space available in 
big refrigerating chambers, the Electric Light, & Power Board 
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decided tbat the smaller butcher and other shops utilising 
public supply of electrie power would be deprived of current 
at noon on Saturday. From the previous Wednesday until 
then about 100 places with small installations had an oppor- 
tunity to secure space for their goods in the refrigerating 
rooms of the City Municipal Cold Storage and other such 
buildings. The Board sat daily to hear applications. An 
application was made by one man for power to crush 10 tons 
ot wolfram, which was eventually to go to the British Gov- 
eminent. On condition that the wollram was dispatched 
from Austraha through Dalgety & Co. (British Government 
buyers) the power was granted. 

A telegrain was received from the Federal Treasurer asking 
that a certain contractor might be piven electric power to 
help in the manufacture of a secret mk which is used for 
paper money. ‘This was granted. 

A somewhat similar appheation from the Commonwealth 
Bank—for power to operate a paper-money destroying 
inachine—was allowed. 

On November 20th, 14 persons were proceeded against, on 
information that they had suffered electricity. penerated by 
the Sydney Municipal Council to be consumed. One of the 
cases Was dismissed, and in the remaining 13 instances fines 
ranging fron £1, with 6s. costs, up to £5, with 6s. costs, 
were inflicted. Mr. Waldron, the City Solicitor, prosecuted. 


The Magistrate (Mr. Macfarlane) said that he did not in- 


tend to impose heavy penalties in the cases before him, as he 
hoped that the prosecutions would act as a warning to other 
people. In the event of further breaches of the Act he would 
inpose the full penalty of £500. 

George Crowley, Wright's Road, Drununovne, had electric 
light in the hall and stairway, and also in the bilhard-room, 
on November Brd. He pleaded sanltv, and was fined 45, 
With 6s. costs. 

Dr. Keith Smith said that he had burnt electrie Light in 
the hall and surgery of his residence at 7, Duke Street, Kens- 
ington, for the purpose of examining a patient who had come 
in With an injured ari. A fine of £2, with 68. costs, was 
ln posed. 

Dro N. H. Bridge pleaded ignorance, as he had been too 
busy to read the newspapers. Tle was tined £2, with ts. 
costs, 

One electric Tight and power company Which had taken 
gpecial precautions to protect itself against strikes, and had 
stored coal suficient for three months’ supply. protested 
against its eoal being taken by the Government. The diree- 
tors had no objection to it being taken for the use of trans- 
ports, munition works, &e., but they emphatically objected 
to coal being taken from them in order to maintain other 
undertakings which had not the foresight to conserve a 
reserve supply. 

The strike was settled on November 30th, and concessions 
Were immediately made respecting supply of gas and elec- 
tricity to factories engaged on war work. 


CORRESPONDENCE. 


Letters reveived by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unlese we hare the writer's name and address in our possession, 


The Position ef the Shift Engineer After the War. 


Mr. John Marks’s interesting article ventilates a very jm- 
portant subject, and will interest a wide circle of readers. 
There is no doubt that, in the near future, a very consider- 
able change in the status and responsibilities of shift enpi- 
neers will take place; this may, as Mr. Marks believes, be 
in the direction of a gradual degradation, or it may, as I 
hope, take the forin of a very notable improvement. Broadly 
speaking, there are two possibilities: either the present era 
of isolated plants, usually sinall and circumscribed by muni 
“cipal boundaries and municipal jealousies, may continue, in 
which case Mr. Marks’s expectation will certainly be fulfilled ; 
or else the numerous petty generating stations of the present 
time will be superseded by really large centralised plants, 
which will require an entirely different and mnproved type of 
shift engineer. 

Let us consider the duties of a present-day shift engineer. 
In the great majority of cases the principal scene of his 
activities is the engine-room, un uncertain amount of cursory 
attention being given to the boiler-house. Now, up-to-date 
engine-room plant is very reliable, its efficiency depends 
chiefly upon its design and lay-out, and is only to a very 
small extent susceptible to improvement at the hands of the 
running staff; while the boiler-house plant dernands very 
much more than cursory attention if high efhciencies are 
expected. In these circumstances, the shift engineer feels 
that he is ineffective, and is often conscious, not only that 
the engine roorn offers him but little scope, but that his train- 
ing, which has frequently been confined to engine-room works 
ing, and often, even, to switchboard or sub-station operation, 
has not qualified him successfully to attempt improvement in 
the methods of the firemen. Generally, one of two conse. 
quences ensues: if he is a good man, and ambitious, he prob- 


ably does his best to follow Mr. Marks’s example and yet out 
of station work altogether, while if he is of a more mediocre 
type he soon becomes apathetic, and degenerates into utile 
better than a ‘° passenger,” whiling away the laggard bourse 
of his shift in the office chair, with his feet on the table, or 
varying the tedium by occasional more or less aimless walks 
round the station. There are, of course, bright exceptione 
who by sheer force of personality mse above their present- 
day circumstances, and do succeed im making their posteu 
one of importance, but thev are rare, and their capabalite 
are not at present realised to the tullan central-station en, 
plovinent. q 

Under the conditions in vogue at the present time, instead 
Of the steam-raising plant being operated under expert tes £- 
nical supervision, which is of the highest importance to secure 
eftherency, it is left almost entirely to seii-skilled men wre 
in general, however wiling and hard-working they imay te. 
lack both the skill and the capacity to understand the prot- 
lerns presented by what is, in realty, a rather dejiat 
chemical operation. In the result, large quantities of erst! 
are Wasted whieh could, and should, be saved. We are led 
to the conclusion, then, thatan the large power stations ot 
the future the shift engineers must be pronardy steata-raisings 
experts, and only secondarily electrical men; the ~ glortfie 4 
awitchboard attendant" type findings his level imm the sup 
station and mains departments. 

As for the contention that supply authorities cannot afford 
high salaries to such men, [I think this is baseless. On a 
reasonable estiinate, 5 per cent. of the coal now used could 
he saved by the change L have indicated: therefore in a 
moderately large station burning, sav, £2000 worth of ena: 
weekly, there would be a saving of £100 every week to pas 
Increased salaries out of, which would leave a hand-cane 
surplus to the undertaking. 

In order to avoid personal applications of these stricture- 
on shift engineers, E hide day identity beland the pseudentin 
of 


Ex-Shiltv. 


Women Tramway Drivers at Keighley. 


T notice in vonr issue of January Ith an item with refer- 
ence to Women drivers, under the heading ot Keighley, in 
Which vou state that the Corporation has decided to abandon 
Its expernnents of emploving women drivers on electric cars. 
I should hke to repudiate this statement, as neither the Tram- 
wavs Committee nor the Corporation have arrnved at any 
such conclusion, f understand that something: of the sort 
appeared in the Yorkshire Observer, but it was put in bs 
Some unauthorised person. ln fact, we have an idea that 
the Amalgamated Society of Tramway and Vehicle Workers 
Was responsible for it. 

The real position is that very severe weather set in about 
the time when we started training women for driving work 
and we were unable to equip them with suitable clothing: to 
continue under such bad weather conditions. As far as the 
Corporation are concerned, the matter is now postponed until 
the severe weather has abated somewhat, and proper gar- 
ments can be provided. 

Harry Webber, 
Borough Electrical Engineer & Tramways Manager. 

January Voth, 17. 


City and Guilds Examinations. 


We noticed your comments on our letter in your issue of 
Sth inst., and hope vou will allow us to reply thereto. We 
have purposely delayed this reply so as to be able to deal 
at the same tine with any remarks that might emanate from 
your readers. But, in spite of the importance of the matter. 
none of the many teachers and others who are concerned 
with it have had the energy to write a line, either in support 
or disapproval of our views. 

When we stated that electrical installation work was the 
fundamental electrical engineering subject, we meant. of 
course, as regards the whole group of applied electrical subjects 
dealt with in a technical college. Consequently, what vou 
sav about manufacture has nothing at all to do with our 
topic, for manufacturing is not taught in technical colleges. 

Your variation of our military metaphor amounts to saving 
that the electrical otħcers do all the real fighting work of 
spreading the applications of electricity. Wh this, of course, 
we don't agree. 

As regards the construction we have put on the various 
percentage results quoted, we were quite prepared to find 
you disagreed, but we should have liked to know exactly how 
you interpreted them, 

Lastly, vou do not say whether vou agree or disagree with 
our main contention, that the subject of electrical instalation 
work is grossly neglected at our institutes and polytechnics. 


A. P. Lundberg & Sons. 
London, N., January 12th, 1017. 


[It seems clear that we are to some extent at cross purposes 
with our correspondents; apparently, while we are thinking 
of the electrical engineering industries as a whole, and the 
objects and methods of technical trainmg in connection there- 
with, they are discussing a part of the subject only. The dis- 
tinction between the respective functions of the technical col 
lege and the trade school comes into’ the question, which is 
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complicated by the fact tbat some institutions combine both 
functions, inclining to the former in the day-time and to the 
latter in the evening; and the cognate division between tech- 
nical training in the broader sense and manual training or 
handicraft instruçtion is also involved. We agree that elec- 
trical manufacturing as a handicraft is not, and cannot be, 
taught in technical colleges, but we maintain that the train- 
ing given in such colleges is directed mainly to the production 
of men qualified to take part in the design, manufacture, and 
erection of electrical plant of every description. On the other 
hand, in the trade school the actual manipulation of materials 
and apparatus is the main subject of instruction, together 
with sufficient explanatory tuition to enable the pupil to 
understand the reasons for the processes and precautions 
which he is taught. Of these two divisions, the former is of 
far greater Importance than the latter, for it cultivates the 
intelligence and lays the foundation for individual initiative 
far more efliciently than the latter. 

As regards the comparative results of the City and Guilds 
examinations in “ Electric Wiremen’s Work” and “ Elec- 
trical Engineering,” we consider the respective numbers of 
students in attendance reasonably proportioned; a smaller 
proportion of the wiring students present themselves as candi- 
dates for examination because they are probably drawn from 
a class of worker that has no liking for such functions, or for 
mental effort, but the data for 1916 are undoubtedly affected 
very materially by the war conditions, which not only reduced 
the percentage of candidates able to sit for @xamination, but, 
by taking away all over 18 years old, reduced the percentage 
of passes. 

We do not consider that the subject of ‘ Electrical Installa- 
tion Work ” is “ grossly ” neglected; where there is a demand 
for classes to be held, they are usually provided. Tt should 
not be forgotten, either, that Grades T and IT in“ Electrical 
Engineering ” have a direct bearing on wiremen'’s work.— 
Eps. Exvec, Rev.) 


Books for Soldiers. 


I am anxious to know if one of your numerous readers 
could oblige me with a second-hand text-book on *’ Storage 
Batteries and Accumulators.”’ 

Prior to enlisting I was emploved with an electrical firin, 
and T was anxious to further my knowledge as regards this 
subject, but this war terminated the desire, at least, for a 
while. SS 

Having a little time to spare, when we are not engaged 
in ‘strafing’ the-Turks, I thought E could not be better 
employed than endeavouring to further this desire of mine, 
and I thus appeal. through vou, to some kind reader who 
will help me out of my dithculty. | 

Things are rather slow here at present. The climate is 
the main thing to contend with, especially in the summer, 
when all kinds of diseases and fevers are prevalent. Strange 
to say, we Britishers stick the climate better than the Indian 
troops. It is very little news we get out here other than that 

nt the Basrah Times, a copy of which I enclose, and you will 
agree that this, even, is very scanty. 

I must now close, and tender my best thanks in anticipa- 
tion to whosoever replies to mv request. Wishing yourself 
and readers a right merry Christmas and a happy. New Year. 


Sydney James Knight (Corpl.). 
Mesopotamia Expeditionary Force, 
December Tth, 1916. ~ 


[Offers of books on technical subjects generally will be wel- 
come, as we receive many requests for them.—Eps. ELec. 
Joye 
REV. J 


Ho WAR ITEMS, 


Prohibited Exports.—By an Order in Council, the Cus- 
tonus (Bxportation Prohibition) Act, 1914, is amended as fol- 
lows. The following clause is deleted :— 

(C) Telegraphs (except wireless) instruments and material 
for (not including insulated wires and cables, the exporta- 
tion of which ìs prohibited to all ports and destinations abroad 
oiher than ports and destinations in British Possessions and 
Protectorates). 

The following heading is added :— 

_ iB) Telegraphs, instruments and material for, the follow- 
mg :— 

-= Wheatstone automatic apparatus :—Automatic transmitting 
‘and Wheatstone transmitters. : 

Parts of Creed apparatus:—Creed engines, Creed relays 
with pneumatic valves. 

Auxiliaries to Creed apparatus :—High-tension keys operated 
by pneumatic pressure; high-tension keys operated magnetic- 
ally; Dictaphones and dictaphone cylinders; Einthoven gal- 
‘enometers; paper tape photographically sensitised. 

= (C) Telegraphs (except wireless) instruments and material 
for, not otherwise prohibited. 

Munition Work in Switzerland.—The Paris correspondent 
of the Exchange Telegraph Co. quotes in the Times a state- 

~ment of the Zurich correspondent of the Journal regarding 
German efforta to increase the production of munitions, Very 


inportant orders have been placed in Switzerland. “It can 
be aflirmed thas a great number of workshops, employing 
more than 4,000 hands, are working on behalf of the German 
Government. Captain Schmitz, Attaché to the German Em- 
bassy at Berne, is organising the distribution of the work, 
assisted by the Allgemeine Electrizitits-Gesellschaft, which is 
itself carrying on operations under cover of a Swiss company 
of electric apphances—namely, the Prothos Co. This com- 
pany, which for the past three months has manifested re- 
newed activity out of all proportion to its antecedents, is 
erecting an important branch factory at Altstetten, near 
Aurich, for the manufacture of fuses and grenades for the 
German military authorities. A single firm at Schaffhausen 
has delivered to Germany 300 motors for subtnarines. The 
Swiss people who are working in these factories are receiving 
very big salaries, and this constitutes for Germany an excel- 
lent means of propaganda. Tn view. however, of the develop- 
ment of German industry in munitions in Switzerland, the 
German Government is proposing to send to these factories 
her own subjects who are residing in Switzerland, in confor- 
mity with a special clause in the new law relating to compul- 
sory national service.” ` 

Exemption Applications.—At the Falkirk Tribunal, ex- 
enuption was claimed by an electrical supply company mM res- 
pect of two linesmen. An agent said the company generated 
13 milhon units per annum, 84 per cent. of which was sup- 
plied to works and collieries. There were 40 miles of under- 
mound cable. The subjects of the application were skilled 
linesmen, and their particular duty was the setting up of 
telegraph poles and binding the wires. They had 75 miles 
of overhead wire to look after. A representative of the com- 
pany said that. owing to the shortage of men. they had been 
euvaped on certain work for the past six months which would 
otherwise have been completed in one month. Both men 
Were granted conditional exemption. 

At Ramsbottom, the District Council appealed for the 
trackless car depot foreman, single, aged 24. It was stated 
that he was an electrician, and had charge of the electric 
sub-station. He had been at the depot three and a half years, 
end if he was taken the service of cars could not be con- 
tinued. Conditional exemption was granted, but the Military 
Representative pave notice of appeal. 

At Blackpool, application was made on behalf of the Tower 
Co. for a switchboard attendant (27). an electrical engineer 
(36). and an assistant chief, and an electrical mechanic and 
clerk of works. The engineer's case was nat assented to. and 
the switchboard attendant’s claim was also refused. Tern- 
porary exemption was granted to May 31st in the other two 
cases. The Winter ,Gardens Co. appealed for an clectrician, 


“aged 29, but the claim was refused. 


At the Flintshire Tribunal, R. Jones (39). stoker at the 
Rhyl electricity works, appealed against a refusal of exemp- 
tion, and was granted three months’ exemption. 

The Exmouth Tribunal have granted conditional exemp 
tion to the following members of the staff at the electric heht 
works:—Mr. F. C. Mann, electrical engineer and manager; 
J T. Pyne and S. H. G. Carter, stokers; and C. E. Stott, 
mainsman. 

At Southend-on-Sea, 12 tram drivers were appealed for by 
the Corporation. Mr. R. Birkett, electrical engineer, stated 
that efforts to replace the men had failed: thev had engaged 
23 men as drivers, and 21 had thrown up the job. The Mayor 
observed that the Corporation must set a good example; it 
might even happen that the trams would have to shut down. 
The railways had begun, and the trams might have to follow. 
The men would be exempted until March 1st, when the cases 
would be reviewed. 

At Dover, on January 10th. Mr. Woodman. borough elece- 
trical engineer, appealed for C. C. Bailey (31). collector of 
electricity charges, &c., and six months were allowed. 

At Coventry, an appeal was made by Mr. C. H. Patrick. 
electric light and power contractor, who is in Class C3, and 
is engaged on Class A work for local munition factories. Ex 
emption until May Ist. 

An anpeal was made at Tredegar for an electrician (30). 
engaged with the Powell Duffryn Co.. T.td. Tt transpired 
that applicant was filling a place vacated bv a man who had 
joined the Army, but it was pointed out that the company 
were now in want of four electricians. If a substitute could 
be found the company would take him. A month only was 
conceded. | 

Before the Hovlake and West Kirby Tribunal, exemntion 
was sought for an electrical engineer having charge of the 
plant supplving current to the village of Caldy. Exemption 
to March 31st was «ranted. 

Exeter Tribunal has reviewed certificates of conditional 
exemption held by Messrs. A. C. G. Buchanan and A. G. 
Powell. electrical engineers at the Cornoration works, and 
Mr. L. W. Cornish, assistant mains engineer. It was stated 
that the conditions remained practically unchanged. Each 
certificate was cancelled: Messrs. Buchanan and Powell were 
exempted until Mav 3lst, and Mr. Cornish until March 3]st. 

At Hitchin. on January fth. a review was neked for the 
cases of P. Wilson and A. Dodds. on the Hitchin staff of the 
Electric Supply Corpn., who had been conditionally exempted 
on account of their occupation. The local manager (Mr. 
T.avertv) said that the Corporation wished the whole of the 
applications from their 18 stations to be heard by the Citv of 
London Tribunal, Fhe Military. Representative abjected, say- - 
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ing that the certificates had been obtained locally, and they 
had been willing to rest on them. He asked what reason had 
they to fear coming to the Local Tribunal for a review. The 
Tribunal decided to deal with the cases after the two men had 
been medically examined and classified. 

Before the West Kent Appeal Court, the Military appealed 
against exemption held by J. S. Newnham (29), the only 
outside electrical fitter with the Beckenham U.D.C. He had 
been passed for general service, and he stated that be worked 
84 hours per week for a wage of £2 15s. The appeal was suc- 
cessful, and the Court allowed one month, with no further 
application without leave, a substitute to be found if possible. 

At Dewsbury, the Military appealed against a draughtsman 
with the Yorkshire Electric Power Co. It transpired that 
at the outbreak of war the man gave up a good position 
with the Rio Tinto Co., in Spain, to come home and do some 
work for the country. He asserted that he would now have 
been m Woolwich Arsenal if the Military Representative had 
not refused to give him a permit, and he resented the sugges- 
tion that he only came home on holiday. Had he stayed in 
Spain his salary would have been increased by £1 per week. 
The ‘Tribunal expressed the opinion that his coming home 
was to the man's credit, and they exempted him as being in 
a certified occupation. . 

Messrs. Binney & Son, electrical engineers’ furnishers, ap- 
pealed at Coventry. on January llth. for exemption for Mr. 
J. W. Vallis, for 20 years manager of the Coventry business, 
and passed for garrison service at home. The firm, it was 
ftated. provided supplies for transmission of power to local 
factories which were being extended, and, in addition, they 
had to supply from stock in case of hreakdowns. Six months’ 
exemption was conceded. 

Before the East Kent Appeal Court, on January 8th. Mr. 
F. J. A. Kingston (33), of Messrs. Kingston & Co., Ltd.. elec- 
trical engineers, of Margate, appealed against the withdrawal 
of his certificate of conditional exemption. Tt was stated 
that since the outbreak of war the firm had voluntarily 
granted the use of their X-ray apparatus and instruments for 
the benefit of wounded soldiers, and applicant had carried 
out the work. The Military Representative said that the ex- 
einption was granted upon the grounds of munition work, 
but the amount done was so small as not to warrant exemp- 
tion. The appeal was dismissed. 

At Coventry, Mr. W. J. Blomfield (39), electrical engineer, 
asked for extended exemption, pleading that his work was 
of national importance. He was a Special Constable, did 
motor patrol duty, and was passed for general service. He 
was allowed exemption until) April 8th, and was advised in 
te meantime to use every cffort to get someone to take his 
place. i 


CAPITAL AND LABOUR. 


WE have received a copy of a pamphlet containing three 
addresses delivered respectively at Bolton, Manchester, and 
Liverpool, in October and November last, by Sir WILLIAM 
Lever, Bart. Two of the addresses relate to ‘‘ Harmonising 
Capital and Labour” and “Industrial Administration.” In 
the former address, Sir W. H. Lever makes some reference 
to the prosperitv-sharing scheme which has been adopted by 
Messrs. Lever Bros., of Port Sunlight, and an appendix to 
the address in the pamphlet gives full details of this scheme. 
He einphasises the tact that the old false idea that Labour 
is merely the paid tool of Capital has got to go ‘‘ bag and 
baggage.” Business is not only the science of the produc- 
tion and distribution of goods, it is also a social science. The 
so-called *' practical” business man, ostrich-like, buries his 
head in his ledger and ignores the writing on the wall. Labour 
as a human element in production and distribution bas not 
heen scientifically analysed as Capital has been for the guid- 
ance of Capital. The workman is no longer a ‘‘ hand,” he is 
an educated man, and his wants are growing and his outlook 
extending. “Cannot Capital and Labour.’ he asks, ‘after 
having fought and died side by side in the trenches of 
Flanders and France, be won over to fight for the success 
of our Empire industrially after the final war victory? ’’ Too 
long has there existed a wide gulf between Capital and 
Labour; for too long have suspicion and distrust produced 
active opposition between these twin brothers in productive 
enterprise. The claim of Capital for as big an output as 
possible at as low a cost as possible has hitherto had to pull 
against the claims and aims of Labour for as high wages as 
possible with as restricted an output as possible. The new 
lesson for the capitalist 13 that high wages. short hours, and 
` cood healthy conditions, by increasing intelligence and effici- 
“ency, increase outpnt and actually reduce costs; while the 
-new lesson for Labour 1s that increased output stimulates 
- consumption and, consequently, demand for production and 
‘distributive labour; the fact being ‘that consumers of all 
classes supply themselves where they can be best and: most 
economically served.’ Labour, however, will not be brought 
to work side by ‘side with, arid to harmonise with, Capital 
-merely by evet higher and higher wagee, shorter and eborter 
hours, combined with better and hetter welfare conditions. 
Cnlv hv entrance into co-partnership together can the twin 
- brothers be brought to pull in one direction. ae PS 


If bigh wages, short hours. and good housing meant final, 
to Lubour unrest, the labourer would not be a man, but s 
vegetable. For one thing, a ladder must be provided fro 
the humblest position in midustrial organisation to a seat oe 
the board: of directors—l abour must have a share in mana z+ 
ment; for the other, Capital and Labour must both be pr- 
vided with the same outlook by dividing the profits tùr 
joint labour has created, fairly and squarely between thes. 
On this system each will also automatically share and sut-r 
from losses when they have to be faced, and consequent.y 
become more interested in the polcy of the business ns a 
Whole, and associate themselves more and more with caress. 
and skilled management. With co-partnership, the spirit œ 
greed cunnot intrude between Capital and Labour. Ce 
partnership can only fail when Capita) or Labour expect ton 
much as a result of it, and where Labour, after being tak-. 
Into co-partnership is not treated ag a partner. Capital must 
not expect that Labour after co-partnership will cease to 
make fended: for bigher wages. or rehnquish ite meht t> 
combine in Trade Unions: and equally, co-partnership muss 
not be shipwrecked by Labour expecting that Capital sha. 
cease to fill its function of control and maintenance of disc 
pline. Co-partnership means much more than shanng proti 
as an addition to Wages. It means that spint of comradc 
ship; the spirit that recogniser equality and brotherhood. 

Dealing with “Industrial Administration,” Sir Willisrm 
affirms that the bigzest problem the emplover bas to face. 
und one that is always present with bim. is to surround biz- 
self with a permanent etħcient staff, happy and contented ir 
their employment, who will not only work for him, bat, what 
is much moere valuable, will work with him. To ensure thie, 
it is absolutely essential to convince the emplové workirz 
for a salary or wages that the welfare of the employer ari 
emplové are identical. The chief basic principle of industna’ 
administration is inereased) production—with consequent re- 
duction of overhead charges and reduced aperating costa— 
combined with shorter hours for workers, the whole result- 
ing in better working conditions, greater ethciency, bicher 
wages, and better profits. The workman to-day claims 
riphts, and does not deny that the exercise of mghts will 
bring with it the responsibility for the performance of duties, 
and these dutiee he ts willing to undertake. Of course, we 
must have authority and law, and due observance of diari- 
pline in the factory and workshop, as on the steamship, ard 
as for the nation and State. The question is: has the autbo 
rity to be autocratic or democratic? 

Scientific administration will make clear that restriction of 
output is not only immoral for the man who might bave 
made two articles but who only made one, and who has thas 
robbed his fellow-man even more wickedly than the thief 
who had stolen one out of any two articles one of bis fellow- 
men might have made; for whilst, in the case of the robber. 
there would still be the two articles. and both would be of 
service, there would be only one article in the case of restric- 
tion of output, and the lapse in production could never be 
made good. 

Parliament bas passed Industrial Acts preventing the thral- 
dom of Labour; it may also be forced to pass laws to prevent 
restriction of output as an act of robbery against the commons 
weal. Industrial administration, by providing the means for 
intensive mechanical production by increased steam power and 
more ethcient plant and machinery, demanding less and less 
exhaustive strain on the emploves, bas unlimited opportunity 
for increased output at reduced cost after paving the highest 
world's scale for wages; and this can all be accomplished pro- 
vided the falsehood of restriction of output ia not permitted 
to spoil the working of these economic principles. 

Mechanical utilities, mechanical horse-power, and setan- 
dardisation of products, are the keystone of the arch of better 
conditions for emnplover, and still more so of better conditions 
for emplove. High wages cannot be paid without corres 
pondingly increased output. by employés. The lowest output, 
and the longest working hours per wage-earner in the world. 
are to be found in China and India; and in these countries 
there is also the lowest mechanical horse-power per wage 
earner, and the lowest wages earned per wage-earner. The 
example of the highest of all these will be found in tbe 
United States. Tbe mechanical borse-power per wage-earner 
io the United States is two or three times that per wage- 
carner in the British Isles. and the output is also two or 
three times that of the British Isles; but the wages in the 
highly-skilled trades in the U.S.A. are over four times per 
wage-earner of those paid in the British Isles, and even in 
the less skilled trades over three times. 

Sir William proceeds to prove by pre-war statistical tables 
that in the U.S.A., by increased mechanical horse-power 
combined with increased output the cost of coal to the con- 
sumer has been reduced, and the employers have been en- 
abled to pay more than two or three times the rate of wages 
per wage-earner in mines, as in all otber industries in the 
U.S.A. than can be paid in the British Isles. Whether this 
is owing to the ‘ca’ canny’ or ‘other restriction policy 
adopted in the coal industrv in England or not, Sir William 
does not presume to say. The tragedy of it is that 1¢ makes 
the cost of cooking, heating, and lighting oppressive for tha 
wage-earner, and creates a handicap to every British industry 
that uses conl. making the cost of production of all article: 
higher. It threatens our iron and_steel industries, and witu 
them our world supremacy in ebipbuilding aud>our werent 
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tile marine, upon which we absolutely depend for our very 
existence as a nation. The first of all false policies to be 
scrapped by Trade Unions ought to be that of restriction 
of output. Sir William Lever concludes that in the after- 
war struggle for industrial position, defeat is certain if our 
industrial organisation is founded on attempted oppression of 


Labour on the one hand, or restriction of output by Labour ` 


on the other. 


ELECTROMOBILE: EXPERIENCE. 


By R. BORLASE MATTHEWS, WH.Ex., M.LE.E.. A.M.LC.E. 
Many cart and delivery-van owners are now seriously 
considering the employment of electric vehicles, and are, 
therefore, greatly interested in what others are doing, and 
have done, in this field. Accordingly, some particulars 
gleaned from the lengthy experience extending over 
some 15 years of a very large garage will, doubtless, be 
welcome at the present time. It will be news to many to 
learn that as many as 120 electric vehicles are housed and 


. maintained by the Hertford Street Motor Co., Ltd. (incor- 


porating the Electromobile Co.) Further, it is of interest 


that all the ears are British built, with British batteries. 


Long Life-—A visitor td the large Mayfair garage of 
this enterprising undertaking will have a very practical 
demonstration of the long life to be anticipated from an 
electric chassis. This firm still has in daily running, side 
by side with modern cars, vehicles that first began their 
career 10, t1, and even 12 years ago. May one be per- 
mitted to ask: Where are the petrol vehicles of a decade 
past ? It would he better to draw the veil than to press 
for the reply. 

Advantages of the Electric—Some years ago the Auto- 
mobile Club held a test for town motor cars, and the 
Electromobile was awarded first place and a gold medal for 
(a) general design of a complete car; (b) absence of noise 
with car stationary or running ; (c) absence of smell and 
smoke ; (d) absence of leakage of lubricant; (¢) absence 
of vibration with car stationary or running ; (f) smooth- 
ness of running and comfort of passengers; (y) ease of 
access for repairs ; (2) ease of starting ; (7) case of stopping 
and speed changing without jerks and noise; (7) ease of 
manceuvring. Quite the most humorous and, at the same 
time, convincing feature of this competition, was that the 
Electromobiles entered, instead of being brand new cars, had 
previously run over 20,000 miles, Again the question 
arises : Whatever chance would a petrol car stand in a com- 
petition of this nature after such a mileage It would be 
a mere farce to enter such a be-travelled petrol vehicle. 
The above are, of course, features inherent in electric 
vehicles generally, and they are very valuable advantages, 
for if, as is the case, they can be obtained commercially, 
they are ideal. ` | | | 

Care of Buatleries.—While the principal business of the 
company is the hiring-out of high-class private carriages, 
cars are also garaged on the premises, and batteries belonging 
to a number of private. owners are charged and main- 
tained: In addition, the company especially caters for the 
minaintenance and charging of batteries for commercial 
vehicles. Users of electric vehicles who wonld like to 
have the whole responsibility of the care of their batteries 
taken off their shoulders, could not do better than make an 
arrangement with such a company as this. If, however, 
they own a sufficient number of vehicles, they shonld 
inaugurate a battery maintenance system along similar 
lines. This would result in a longer life for their batteries, 
though it must be admitted that even where unskilled 
labour is employed, the length of life has been proved to he 
quite satisfactory. A company such as the above eqcels-in 
the organisation of the battery maintenance system, and, 


‘where economy to the absolute limit is a consideration, this 


‘ 


int-is of.the utmost importance. - Be oe “oe 
-© Battery Life. —In accordance with this company’s 
experiénice ini. thé case of ordinary lead battery plates; a 


. distancé run of 4,000 to 5,000 miles should be expected 


from the negative plates. With modern lead-plate batteries 
and proper attention to charging, considerably greater length 


of life is obtained. Asa result of the care and attention ` 


given to their batterices}—notwithstanding the rough con- 


‘ditions of road usage to which the batteries are subjected --— 
the above mileages are often greatly exceeded. 
Interchangeable: Batteries. —A very special and important. 
characteristic of the company’s system of operation is the 
fact that no battery is allocated to any car, but that 
the batteries are all interchangeable and are always charged 
off the car. This means the maintenance of a very close 
supervision over the batteries. When a car is ready to 
leave the garage, it is supplied with a freshly-charged 
battery of suitable mileage capacity for the Journey to be 
undertaken. If boosting is required during the course of 


the day, this is done while the battery is on the car. 


Boosting, however, is an unusual practice where this firm is 
concerned, as the ordinary battery plates that it employs 
last better under normal conditions of discharge. Further, 
it is so easy to put a fresh battery in place, that that may 
just as well be done as to give a boosting charge. Where 
exceptionally long distances have to be covered, or where 
time is not so pressing, as is the case with many commercial 
vehicles which have to spend some hours loading up and 
discharging, boosting is of great value, and several types 
of modern batteries are well adapted to it, much more so, in 
fact, than those equipped with the ordinary form of plate. 

Value of Good Discharging —Experience has shown this 
company that there is nothing so good for a battery as to 
be well discharged before recharging. A voltage when 
discharged of 1°8 per cell when tested on a closed circuit, 
is that which they find the preferable point at which 
recharging should take place. If the voltage is either 
higher or lower, it is not so good for the life of the cells. 
However, under practical conditions of working, this ideal 
cannot be obtained as often as desired. Instructions are 
given to the drivers to crawl home at an economical speed, 
as soon as they notice. the voltage falling off seriously, and 
even then a battery occasionally gets discharged to too low 
a point. | . 

Battery Tlls—Prospective battery troubles are a bogey 
to many would-be users. Nevertheless, these difficulties do 
not occur with the modern lead-plate battery as they used 
to do with the older types emploved in electric vehicle 
practice of a few years ago. Injurious sulphating is a 
trouble unknown to this company, for, as one will be told 
with a smile, their batteries are too hard-worked to sufler 
from an ailment due more to standing idle than anything 
else. Evidently the moral is to use one’s batteries con- 
stautly. Inquiries as to other battery ailments elicited the 
fact that, with their careful supervision, very little ever went 
wrong, and that it was outside their experience ever to get 
hung up on the read through the fault of a battery. A 
great deal of care is taken to ensure the use of the best acid, 
fresh distilled water, and the purest of materials generally, 
thereby eliminating entirely many a battery trouble. Of 
course, in the case of bad conditions of discharge, or of 
considerable over-discharge, as must occasionally happen in 
in a business where the distance a car will have to run is often 
hot known on setting out, reversal of plates in a single cell 
may occur. Now and then an individual cell may fail, but 
this would always be noticed in the charging room by the 
low maximum voltage obtained. Such a battery would be 
transferred immediately to the testing departinent—a great 
advantage of interchangeable batteries. When the faulty cell 
is discovered, a special test is made by the aid of a cadmimn 
electrode and a low-reading voltmeter to ascertain whether 
the positive or negative plates are at fault. Moreover, an 
inspection of the record card which accompanies each 
battery, and gives details of its performance, will always 
give an indication as to whether or not there is any likelihood 
of trouble. . a. l 

Orer-charyinqg-—Over-eharging, too high a rate of charg- 
ing, excessive gassing, and similar troubles. are. avoided 
as a result of the system employed far charging, which 
includes the fact that the men responsible are fully experi- 
enced, and do nothing else. Further, all the charging 
apparatus is particularly designed for doing: this -spectal 
work. For instance, a8 the result of experience, the seven- 


‘point charging resistance is so proportioned as to give 


suitable gradations, whicli: would not be obtained with equal 
steps or divisions. 

Since the batteries are always charged away frem the 
the cars by properly-hutlified men, there is no need to fit 
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on cach vehicle an ampere-hour meter with differential 
winding (to allow for the inefficiency of the battery on 
discharge) and an automatic cut-out. Naturally, it is 
usually advisable to equip ordinary Jead-plate battery 
Vehicles with such an instrument, where sueh full 
attention cannot be given to the charging operation. 
All the cars are equipped with a voltmeter and an 
ammeter in a combined case, also an odometer or mileage 
recorder. 

Operating System.—When a car is about to leave the 
garage, it is run over a small battery lift in the floor, on 
which a trolley is brought up from the basement carrying 
a freshly-charged battery. Here is a striking example of 
one of the systematic details adopted for keeping a record 
of the performance of the batteries, for with the fresh 
battery is a card having ready inserted upon it the number 
of the battery and the charging data—which comprise the 
duration, rate, input in ampere-hours, and potential 
difference at the end of charge (on closed and open circuit). 
Before the carriage leaves, its number is entered on the 
same card, also the odometer reading and general particulars 
as to date, hour, driver's name, user, &c. On the return 
of the carriage, the odometer reading is ayain recorded, also 
the difference, giving the total mileage, together with the 
time of return. The battery is then taken down to the 
hattery room, and a test is made of the voltage after 
running, on open and closed circuits respectively. Should 
a charge he taken when away from the garage, particulars 
are entered on the back of the card. Naturally, the battery 
would not be removed from the car unless not less than 
about 35 miles had been travelled, or unless the remaining 
charge was insufficient for the next run. 

The information pn the battery card is entered up in 
the record books and further analysed for ampere-hours per 
mile and watt-hours per mile, &c. Separate records are 
kept of the mileage of the negative and positive plates 
respectively. 

Battery Details—When a battery with ordinary lead 
plates has travelled abont one thousand miles, the collected 
sediment in the bottom is cleaned out. This is consider- 
ably oftener than is the custom of some other battery users, 
who either let it run more like 2,000 miles before cleaning, 
or else, if the design of the vehicle permits, use cells that 
have sufficient sediment space to permit running for the full 
life of the plates. . However, with the facilities at this 
garage, and with the limited space available on the standard 
vehicles for the batteries, no doubt the practice they adopt. 


is very sound, as the risk of short-circuiting the bottoms of ` 


the ‘hattery-plates is rendered very much less. Half-an-inch 
is provided in the standard batteries used by the Hertford 
Street Motor Co. for sediment space. Each battery has 
45 cells, arranged 9 x 5, with 17 plates per cell, the thick- 
ness of the plates varying from 3 to 4 mm., according to 
the make. The rating is 150 amp-re-hours at 30-ampere rate 
of discharge. When new, the batteries have a capacity of 
ahout 40 miles on the av erage car without boosting. As a 
battery gets towards the time when replating is necessary, 
the mileage falls off to about 25 miles per charge. Under 

the latter condition the batteries are very useful for short 
runs, or the completion of a day’s work. Perforated ebonite 
separators are employed between the plates instead of wood, 

as they have been found to give every satisfaction as regards 
circulation, and have a very long life. The company 
exercise a very catholic opinion as to make of plates, which 
they purchase - separately, for building into their own 
batteries, not necessarily getting the positive and negative 
plates from the same manufacturer. Also, they occasionally 
purchase the plates ready formed, and sometimes unformed. 

In the latter case they have to be formed on the premises, 
a special space in the battery-charging department being 
page for this purpose, 

Car Particulars.—In the modern chassis employed by 
this concern there is ver y little to get out of order. Ball 
bearings are employed throughout, even on the motor, £o as 
to reduce friction to a minimum. The wheels are fitted 
with pneumatic tires, and 4,000 miles is considered as the 
minimum normal life of a studded tire, which is far better 
than is normally obtained on a petrol vehicle. All parts are 
made interchangeable, even the armatures and field coils of 
the motors, Qne &-H,P,, 1,500-R,P.M, motor is employed 
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on cach car. Ar the motor has a double commutator, it 
series-parallel control at constant voltage is obtained, as 1s 
done in the cise of an ordinary tramear equipment. The 
commutator or speed controller is of very simple design, 
operated by a small lever under and cone entrie with the 
steering wheel. No breaking of the circuit with resultant 
sparking takes place on the commutator, as the main switch 
(which is fitted with a magnetic blow-out) is opened for 
each change of speed by a foot lever, and the latter i8 also 
connected to a mechanical brake. In addition to the foot 
brake, two electric. braking positions are provided on the 
controller. The motor drives the differential through 
double-reduction double-helical gearing. The efficiency of 
the motor is RO to &7 per cent. The standard chassis has 
a wheel base of 7 ft. 6 in., with a track of 4 ft. 6 in.. and 
weighs 9} ewt. without the battery, and the latter turns 
the seale at 11 ewt. 

Garage Arrangement — Ìt is of historical interest to note 
that the garage is ereeted on the site of the once far-famed 
Mayfair Ducking Pond. [t covers an area of half an arre, 
with a total floor space of two acres, comprised in a base- 
ment, ground and first floors, and a flat asphalted roof. 
The structure is carefully designed and fireproof. Large 
hydraulic lifts are employed for handling the cars, and two 
mall ones for the batteries, The east bay of the basement 
is devoted to mechanical repairs on the chassis and the 
bady ; while the central and west bays are set apart for the 
battery charging, cell forming, and maintenance depart- 
ments, The dynamo room is also situated in the basement. 
The ground floor is, of course, chiefly occupied by the 
vehicles in use; the electric batteries are attached or de- 
tached to or from the cars on this floor by the aid of two 
lifts from the basement below. The offices, together with 
handsome reception and waiting rooms, are also here. A 
separate department is provided for the tire storaze and 
repairing and vuleanising plant, ke. For, similarly to the 
batteries, the tires get very careful attention, Compressed 
air is laid on through the building wherever accessible by 
cars, 80 there is no excuse for not properly inflating the 
tires. The second floor is utilised for storage, coach-work 
repairs, repainting, upholstering, &e. 

The dynamo room is equipped witht two 90-KW,, one 
118-KW., and one 130-KW, motor-generator sets, to reduce 
the supply voltage as received from the Westminster Electric 
Supply Corporation at 400 volts to 113 volts, which is the 
staudard for the garage. The annual consumption of energy 
is something like half a million units. 

. Costs.—The average cost of current for running does not 
exceed that of modern electric passenger-car practice, as 
over two car-miles per unit is obtained. This is obtained, 
inclusive of the loss of transformation in the motor- 
generators from the 400-volt mains to the 113-volt charging 
supply, and hence is an indication of the very cheap cost 
of operating clectric vehicles as far as power is concerned. 
The eost per car-mile of plates and maintenance ir less 
than that of the tires. This indicates that electric vehicle 
operation is a sound commercial proposition that offers 
very considerable advantages over petrol or horse-traction 
systems, provided the mileage does not exeeed that of the 
capacity of a single battery, or, alternatively, that facilities 
are provided for picking up other ready-charged batteries 
as required. The present difficulties in the way of the 
latter arrangement will prevent electric vehicles from com- 
peting with petrol-driven cars on the longer distances, for 
if the weight of the battery were increased beyond that 
which has been found to be the economical weight, there 
would be the serious drawback of having to haul about 
non-earning deadweight. 

In Conclusion.—TVhe writer wishes to express his 
indebtedness for the courtesies extended to him, in his 
quest for information, by the management of the com- 
pany, and in particular to Mr. W. H. Hixson, the chief 
electrical engineer and works manager, who personally 
took a great deal of trouble in explaining the details of the 
methods, organisation, and system adopted and so thoroughly 
worked out by this company. Their carefully-kept records 
and statistics afford extremely valuable information, of 
which they have taken full advantage, with the result that 
they can probably run an elec tric vehic le more ec erotica! 
than anyone else, - 
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' BUSINESS NOTES. 


Book Notices—We have received a copy of the special 
January number of the British Trade Review (113, Cannon Street, 
E.C.). We are informed that the Here, which in the past has 
circulated almost exclusively abroad with the object of encouraging 
our overseas trade, is now to open its subscription list to United 
Kingdom manufacturers. The issue before us is a very bulky one, 
and its editorial matter necessarily covers a host of subjects in view 
of the breadth of its title. Some of the special articles are: The 
Financing of Trade after the War : Catalogues as Salesmen : British 
Aeroplane Industry in 1916 ; Electrical Progress in 1916 ; The Paper 
Trade in 1916; The Metal. Market in 1916. There are many 
reports on the state of markets in different parts of the country. 
and altogether the number forms a very useful and businesslike 
review of the numerous and important trade matters that are now 
interesting a far wider circle than formerly. 

We have received a `“ special number ` of-the new Rerne Générale 
de U Electricite, containing the programme mapped out by its 
founders. from the pen of E André Blondel, who has been for 25 
years associated with La Lumière Electrique, and was largely 
instrumental in bringing about the fusion of the two journals, 
which now appear united under one cover. M. J. Blondin, who 
was editor-in-chief of La Lumière Electrique from 1895 to 1902. 
and founder of La Rerue Electrique in 1904. shares with M. J. de 
Soucy the office of editors-in-chief of the Rerue Generale, and an 
article over their joint signatures outlines their plans for the 
realisation of the project. while the remainder of the issue sets 
forth the system of classification which has been adopted. the 
membership of the administrative council and the editing com- 
mittee, and the list of shareholders. 

The first number of the paper has also come to hand. containing 
a number of articles by men of eminence in scientific, technical, 
and legal circles, as well as the fortnightly Bulletin of the Union 
des Syndicats de l Electricité, of which the journal. in succession to 
Ia Rerne Electrique, is the official organ. We offer our hearty 
congratulations to our confrères on the impressive make-up of their 


new paper, which not only embodies the realisation of some 


features of their ambitious programme, but also gives every reason 
to anticipate for it a successful future. The Herne Générale will 
appear weekly, the annual subscription outside France being 50 fr. 

“ Journal of the Institution of Electrical Engineers.” Vol. LY. 
No. 262. January, 1917. This issue contains the following papers 
and lecture :—-'‘ Parallel Operation of Electric Power Stations, by 
Mr. J. S. Peck; “Colonial Telegraphs and Telephones.” by Mr. 
R. W. Weightman; lecture to Newcastle Local Section by Mr. 
H. W. Clothier. 

“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVI. No.1. January, 1917. New York: The Institute. 
Price $1. 

“ Memoirs of the College of Science.’ Kyoto Imperial University. 
Vol. I. Nos.8,9,and 10. Kyoto: The College of Science. 

“ Practical Electrician’ s Pocket Book and Diary, 1917.” Lomdon : 
S. Rentell & Co. mite Is. 6d. net. 


Catalogues and Lists —Messrs. Tay Lor, TAYLOR, AND 
Hosson, LTD.. 62, Oxford Street, London. W.—-Pocket booklet 
giving particulars and prices of their engraving machines for 
engraving on brass, iron, steel, Ke. 

PIRELLI-GENERAL CABLE WoRrKS. LTD.. 144. Queen Victoria 
Street, London, E.C.—28-page illustrated brochure, giving an 
account of the origin of the undertaking at Southampton, which 
rests upon the universal reputation of two well-known Italian and 
British electrical companies who. in co-operation. have been able to 
equip the works on the most modern. and therefore the most 
elficient, lines. Notes on a tour round the works are illustrated by 
views of different departments. Excellent and interesting photo- 
graphic pictures are included of the Southampton works, the 
Pirelli Italian and Spanish factories, and some of the factories of 
the General Electric Co., Ltd., in England. 


Calendars. — Messrs. AUSTIN WALTERS & Son, of 
Gaythorn Electric Works, Mauchester. have sent us a calendar for 
1917, with monthly sheets with bold black date figuring. 

MESSRS. STEWARTS & LLOyDs, LTD., have sent us one of their 
n2at white and gold framed calendars for 1917. 


The Value of Good Lighting.—IJn a pamplilet recently 
issued by the WESTINGHOUSE COOPER HEWITT Co.. Lro.. Mr. 
A.S. Hubbard demonstrates the importance of illumination as a 
factor in manufacturing costs by an ingenious argument. showing 
how the loss of a few minutes’ working time costs an emplover 
more than would provide a workman with a good light all day. 
He proceeds to discuss the connection of good lighting with effi- 
ciency of labour, and defines the optimum conditiona viving the 
maximum distinctness of vision with the minimum of glare and 
irregularity. For the mercury vapour lamp it is claimed that its 
bluish-green light affords greatly increased acuity of vision and 
diminishes fatigue. and where colour values as they appear in day- 
light need not be distinguished. this lamp. with its low intrinsic 
brilliancy and high efficiency. is recommended as the- best substitute 
for daylight in workshops. 


Patent Restoration.— Application has been made for the 
restoration of Patent No. 25,008 of 1911. entitled “ Improvements 
in‘'and.- Aaa to indicating mechanism AE to ineters, 2 


granted to T. F. & H. T. Thorp, V 


a `. 


Factory Property in 1916.—MeEssks. LEoroLD FARMER 
AND Sons, London, E.C.. have issued their report on factory and 
commercial property sales during 1916. They state that the sales 
and letting of factory property, wharves. land. Xc., show far better 
results than was the case in 1915. “ This result is, in a large 
measure, due to the war, which has produced a great demand for 
factories and commercial property of all descriptions. . . . We 
have disposed of a large number of factories. with and without plant 
and machinery, at figures running into many thousands of pounds. 
and an unprecedented demand still exists for properties of all 
kinds. Premises that previous to the war had failed to find tenants 
for years have been rapidly taken up.owners in many cases havin: 
obtained, through competition, increased prices to those asked.” 
Many factories have been disposed of to the Government, Govern- 
ment contractors in all branches of manufacture, English firms 
starting to manufacture goods previously imported (now barred 
through the war). and Belgian manufacturers who largely exported 
goods to this country, but are prevented from doing so now owing to 
their works having been destroyed by the Germans. | 

“ To say the industrial world of England is busy, is a mild term 
to use: it is in the throes of a boom, and, so far as one can 
judge, is likely to*be for some years to come.” 

The outlook for further deals in factory property is good. and 
the firm hope to report a continuance of the demand and supply of 
commercial properties of all descriptions in the present year. 


Trade Review.— Messrs. BorLING & Lowe have issued 
thir annualreview of the iron and steel trales for 1917. 


Trade with China.—Mr. Archibald Rose, H.M. Assistant 
Commercial Attaché at Shanghai, is now in this country. He is 
prepared. by appointment. to give interviews to representatives of 
British firms, and especially to answer any questions that they may 
desire to put to him concerning (1) methods of trade in China: 
(2) appointment of agents; (3) extent of Japanese competition. 
Applications should be addressed to the Comptroller-Genera), 
Department of Commercial Intelligence, °73, Basinghall Street. 
London, E.C., not later than January 25th in the case of firms in 
the provinces and February Ist in the case of London. 


Liquidations.—ScHOEN Bros., 29-30, Cock Lane, Siow 
Hill, London, E.C.—-The Controller, Mr. J. W. Barrett. has applied 
to the B. of T. for his release. 

STOLZ ELECTROPHONE Co. 
Liquidator released Jannary Sth. 


(1913), Ltp., London. B.C. - 


Bankruptcy Proceedings.—C. B. OGILvir, electrical 
engineer, Whalley Range. --First meeting January 24th: Sane 
examination February 6th, the former at Manchester and the latter 
at Salford. 


LIGHTING AND POWER NOTES. 


Argentina.—The town of Dolores (Province of Buenos 
Ayres) has been in darkness since December Ist, when the local 
electric lighting company cut off the current owing to non-pay- 
ment by the municipal authorities of the public lighting bill..— 
Review of the River Plate, 


Australia,—At a recent sitting of the Royal Commission - 
appointed to inquire into the admistration of the work at the 
Federal Capital. Mr. J. Bethel, the chiet storekeeper of the Metro- 
politan Board of Works. who had been instructed to inspect and 
value the plant. and material in hand. stated that a large and valn- 
able stock of electrical materials was lying at the depot. Much of- 
it had been kept in hand for a considerable time. No record was 
kept of it when used, the men taking what they required without 
check of any kind. Of 94 electric motors there 23 were lying dis- 
used. and 36 w ere in temporary use. Much of the present material 
lying in the store and yards would never have been ordered if a 
proper system had been in vogue. He found five motor cars 
there. valued at £1,330, and'two motor- cycles. 

In reporting on the Brunswick (Vic.) electric lighting system, 
Mr. N. Murray stated that the installation has cost £33.000 to date. 
While Brunswick was considered the most extensively lighted 
suburb, the cost was stated to be about 25 per cent. greater by the 

series system than with the parallel system. The high-tension 
circuit throughout the city is considered to be a decided hazard to 
life and property.— Melbourne Age. 

The Sydney City Council has accepted a tender for the erection 
of a sub-atation in Castlereazh Street, at a cost of £21,000. The 
front portion of the premises will be utilised as showrooms for 
electrical fittings, motors. and also electrically-driven motor-cars. 

The Council is about to proceed with the erection of a nine- 
storey building in Kent Street for stores and workshops. — 5yd ney 
Lelegraph, 


Ayrshire.—The Troon T.C. has decided to ask Kilmar- 


nock Corporation. which desired to erect an overhead transmission 


toa new hosiery factory. to lay the cable underground. 


Bedford.— PLANT EXTENSIONS.—With reference to the 
scheme of extension recently put forward hy the Electricity Com- 
mittee. and rejected by the Council (see last week's notes). as a 


‘result of the interview of thé Special Committee’ appointed tọ 
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secure hetter terms for the proposed snpply outside the borough, 
the consumer has agreed to raise the minimum guarantee to £4,250 
per annum for seven years, and. if necessary, to take current, if 
required, from the Corporation for the period of the loan. Similar 
rates to those in the borough are to be charged. These concessions 
are far less than the demands of the Special Committee, and, the 
Bedtordshire Timex remarks. do not amount to very much in 
reality: however, the resolution tu adopt the revised) ayreement 
and proceed with the extensions was carrie) unanimously. and 
negotiations are to be commenced for obtaining a loan. As we 
understand it, the undertaking requires the addition of modern 
generating plant. and the authority behind the new consumer out- 
side the boundary will ensure that the new plant. which would 
otherwise be dificult to obtain, will be secured, 


Bradford.—The Parliamentary Sub-Committee of the 
Corporation has decided, we understand, to oppose the Electrical 
Distribution of Yorkshire, Ltd.. in the provisional ordera which it 
is asking for from the B. of T. to supply several West Riding dis- 
tricta. Bradford is primarily concerned about the districts of 
Clayton, Queensbury. Rawdon, and Yeadon, and as these come 
into the areas for which powers are being sought, it may be 
expected that strenuous opposition will be fortheoming when the 
application is heard. 


Cardiff. —Y Ears Workinc.—The accounts for the year's 
working of the Corporation electricity department for the year 
ended Mareh 31st last show a total revenue of £67,842. works costs 
amounting to £38.93), and a gross profit of £2811. interest and 
sinking fund, &c.. absorbed £19.544, and the net protit was 
€°.367. The units sold amounted to 7.452.054. an increase of 
120.822 units over the previous year; the consumers numbered 
$108: 1.031 motors, totalling 6.574 H.P., were connected. The 
maximum load was 4,208 KW. and load factor 20°21 per cent. 
2.730, units were used for power supply purposes during the 
year. an increase over the previous year of 171.390 units. Supplies 
for domestic purpose? particularly for heating, show a steady 
Improvement, the output on this account being 394.504 units as 
compare with 259.992 units for 1915. The total connections for 
heating installations at March Sist. 1916. represented 1,194 08 KW., 
an increase of 315°76 KW. on the previous March figures. 


Carlisle.-—PRovoskp PLANT ExTension.—The Corpora- 
tion has decided to apply for permission to install additional 
generating plant, at a cost of £0000, 


Chile-—Permission has been granted to Dou Martin 
Pizarro to install an overhead electric lighting system in the town 
of Pozo de Almonte.— Board of Trade Journal, 


Epsom and Wimbledon.— E.L. Proposavs.— At the last 
meeting of the Surrey County Council. the Parliamentary Com- 
mittee reported in regard to Electric Lighting Orders promoted by 
the Epsom and Wimbledon authorities. that the Cominittee proposed 
to make representations to the B. of T. that. in view of the peneral 
questions relating to the supply of electric energy raised by the 
two London Electric Supply Bills, which will be revived after 
the war, it is not expedient that any new powers shonld be 
wranted or vested interests acquired until such questions are settled ; 
also that the time is inopportune for the consideration by Parlia- 
ment of proposals which must involve the raisins of new or addi- 
tional capital. The report, which was vigorously opposed by 
the two Wimbledon representatives, was carried with three 
dissentients. 


Featherstone.—Prov. Ornper.—The Urban Council has 
decided not to oppose the application of the Electrical Distribution 
of Yorkshire, Ltd., for a prov. order in the Council's district. 


Grimsby.— Women Lapour.—At the last meeting of 
the Corporation Lighting Committee it was reported that rome 35 
unskilled and semi-skilled employés of the clectricity department 
had been debadyed ; the Committee decided to employ women and 
girls to replace men wherever possible inside the works, and to 
release the others as quickly as substitutes were found. 

A scheme was also approved by which the Corporation and the 
G.C. Railway Co. could either, in emergency, supply the other with 
electricity in bulk to a certain amount at fixed rates. 


Halifax.—AxxuAL Rerort.—The years working of the 
Corporation electricity department to March 31st last shows a total 
revenue of £71,766: working expenses amounting to £36,051, and a 
gross profit of 35.715: after providing for interest. income-tax, 
and sinking fund charges. £20,765, there was a net balance of 
£14,949, which was carried to the appropriation account. from 
which £3,345 was transferred for the relief of rates and 3.857 
to the renewals fund, the remainder being spent on capital 
account, &e. 

A total of 154 million units were sold: we note that the net 
amount transferred in aid of rates during the last 16 years amounts 
to £35,294. 


Morley,—An explosion af .an electric switch box, hae 
“week, is believed to have been caused by gas which had made its 
"way into the box from | an adjoining main. 


Paraguay.—On December 11th a general stile, aes Jared 
by the Paraguayan Rerional Workmen's Union. commenced in the 
capital. . The tramway service stopped during the morning. and in 
the afternoon the powcr house ccasod operation, owing to the cm- 
ployés having: left .to join the strikers; the railway staff also 


joined the movement. During the day the inmates of the pubte 
prisons, accompanied by the police, were taken tu the power hous 
to assist in the working of the plant. in order to provide lighting 
forthe city. The President of the Republic intervened to tring 
the strike to a conclusion, Reriow af the River Plate, 


South Africa.a—The Cape Town Corporation has len 
considering the question of placing a lhnit upon the amennt to te 
contributed in aid of rates by the electricity undertaking and ha: 
decided Chat the contribution should) be at the rate of 4 pet cene 
ou the capital inverted) any surplus over this sum to b» mujse. 
for reducing the charges made for electricity to consumer. Acron} 
iny to the estimates. an excess profit i antrenpated this year bue 
the Corporation has decided. awing to the abnormal conditons uot 
to make any reductions in the charpes at present. 


Messrs. Merz A MeDLellan have been asked to undertake an 


 Investivation into the financial position of the Durban Coryssra- 


tions electrical undertaking. The circumstances under which thi- 
arrangement has been made are indicated in a report of the Cs- 
poration, which stated that last July the necessary docum ot - 
should be forwarded) to the London agents. The referenu+- 
were: -- 

(a) Whether the plant of the electrical undertaking ds worth the 
amount of the liability placed upon it. 

(4) Whether the provision out of revenue for depreciation and 
renewals has been satheient ; and 

(©) On what basis should depreciation and renewals allowances 
be made in future. 

UD Are all the tariffs in foree by the department for the snpp'v 
of current profitable to the department, and if not, what suggestions 
as to their alteration could be made? 

COA What is the lowest pree at which power contd be seol, 
keeping in mind the cost of production, capital expendi- 
ture, Ac. ? 


Southend-on-Sea.— PRoOrosED PLaxt EXxTeNstox.—The 
engineer has been instructed to inquire as to the cost. &e.. of two 
ToU-KW. generating seta, which will be required to meet futur 
demands : also as to the posability of enlarging the existisz 
condenser. 


Stretford.—It was reported at the last meeting of the 
Council that, owing to the exceptionally heavy demand for current. 
the coal consumption had pone up to 280 tons per week, necese- 
tating taking coal out of stock. as the deliveries only average 220 
tons per week. AC present it was possible to deal satisfactorily 
with the load, but consideration wouid have to be piven hetun 
granting increased supplies, 


Swansea.— The electrical engincer has reported that a 
water-tube boiler. with auxiliaries, induced-draugyht fan. and feri 
pump. should be installed at the station as soon aa possible. The 
engineer has suggested that certain of the Corporation houses on 
the Trewyddfa Common might be dealt with under the scheme ot 
free-wirtng, and the Electrie Lirhting Committee and the Housing 
Committee have approved of this suggestion, 


Tasmania. — Il) pro-MLEctRIc. PLANT EXTENSION.— 
Additional plant is to be installed at the Lady Marvaret hydro- 
electric station of the Mount Lyell Mining Co.: the power at 
present available is about 5.000 H.P.. which is to be raised to 
6.600 H.P. The cost is estimated at £30000. The utilisation of 
the full resources of the lake is contemplated at a furtber cost of 
£30,000, making £60,000; the power then available would 
approximate 10.000 H.P. 

Two working methods for the extraction of sulphur from pyrites 
prior to smelting have been elaborated by the experts of the Mount 
Lyell Co. One is the liberation of the sulphur in a closed retort 
furnace externally heated by means of the electric current. The 
other consists in the employment of a modern circular reverbera- 
tory furnace, mechanically rabbled. built to exclude the admission 
of air. and coal fired. No dithculty is experienced in either case in 
driving off the sulphur. but it is necessary to devise permanently 
effective mechanical means of stirring the ore under the novel cun- 
ditions obtaining. for which there is no precedent. The low cost 
of the electric current seems to favour the commercial application 
of the first-mentioned type of furnace. The attempt to recover 
sulphur from the furnace pases bus been given up as uncommervial. 


Whitehaven.—The Water and Lighting Committee of 
the F.C. is to consider the desirability of extending the electricity 
mains to Kells. authority for which has been received. 


Worcester.— EXTENSION SCHEME.—The Council has 
confirmed the Sab-Cominittee’s aétion in connection with an 
increased suprly to a locel firm. and that steps ba taken to secure a 
loan ot £720 to cover the cost. Under the original terms it wa: 
tound that concessions to the firm in lighting supply would repre- 


“sent some £500 a'year, but. as the result of negotiation-this was 
reduced t6 from €225 to £250 during the war anda smatlar amount 
afterwards. Under the scheme- the firm contributes towards the 
‘cost of a ring main, which will enable fresh - pasines:. to be 


obtained. 


Worthing.—The T.C. has decided to realise a portion of 
the reserve fund to mest an estimated deficit of £1,984 on the 


electricity undertaking at the oqd of thu present financial yeg. 
This reserve fund at present aver at yey 500. 
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“TRAMWAY and RAILWAY NOTES. 


Accrington.—It is stated that the female conductors on 
the cars are much dissatisfied at their exclusion from the recent 
award granting a war bonus to male employés, and intend to take 
steps to bring their claims before the tramway authorities. 


Ashton-under-Lyne.—TRaMWay Purcuase.—A public 
meeting of ratepayers, on Wednesday last week, authorised the 
Corporation to proceed with a Parliamentary Bill to obtain powers 
to purchase the Oldham, Ashton, and Hyde Tramway Co.'s under- 
taking within the borough and in the adjoining villages of 
Waterloo and Bardsley ; power is also sought to construct con- 
necting tramways, at a cost of about £5,000, and to run a motor- 
‘bus service. 


Australia.—The Premier of Western Australia recently 
called a conference of representatives of the Perth, Subiaco, and 
Victoria Park Municipal Councils and the Perth and Claremont 
Road Boards, to discuss a proposal to vest the management of the 
Perth Tramways in the Municipalities concerned. The Premier 
pointed out that the Government absolutely believed in the local 
authorities carrying out their responsibilities, and one of these was 
the tramway service. A Committee was appointed to inquire and 
report to a future conferenve.— Tenders. 


Bradford.— ELECTRIC VEHICLE.—The Lingfield Dyeing 
Co., Ltd., has recently taken delivery through the local agents 
of a 2-ton G.V. electric delivery van, fitted with Ironclad Exide 
battery. 


Cardiff. —YEaR’s Workine.—The report of the year’s 
working of the Corporation tramways to March 31st last shows 
that the total revenue was £167,794, working expenses amounted 
to £90,733, and the gross profits to £78350. After payment 
of interest, £24,803, sinking fund, £23,988. income-tax, £3.708, 
and allowances to employés on war service, €5,326, there 
was a net balance of £20,525, as compared with £16,949 
in the previous year. Of this £6,947 has heen carried to 
the depreciation account, and the balance, £13.578. to reserve. 
The car-mileage was 2,399,240 ; the passengers carried numbered 
30,878,116. The averaye revenue per car-mile was 14°343d.; the 
working expenses, including power. were 7514d. The total amount 
of sinking fund and loans repaid was £310.606, and other funds in 
hand amount to £110,359. 


Carlisle.—The City Council. has approved the action of 
the Watch Committee in refusing another application Qf the Tram- 
ways Co. to licence women as drivers of the cars. 


Continental.—Srain.—A concession has been awarded 
to the Sociedad Los Tranvias de Zarayoza for the construction and 
working of an electric tramway in Saragossa.— Bourd of Trade 
Journal, 

Edinburgh. —TrRamways PURCHASE. SCHEME. — The 
proposal to adopt the overhead trolley system for the city tram- 


ways when they are taken over by the T.C. has led to opposition 
on the part of the Cockburn Association, one of the influential 


societies in the city, and it is intended to petition against this part — 


ot the proposal. 
The T.C. has decided to purchase the cable cars froin the 
Tramway Co. at the end of the lease for £50,000, 


Glasgow.—A meeting of the Tramways Committee has 
been held with a view to considering the growing development of 
traffic, and efforts are to be made to secure a rearrangement of 
hours of factories. &c.. and alteration of shopping times, with a 
view to relieving congestion. 


Gosforth.—The U.D.C. has decided to draw the atten- 


tion of the B. of T. to its complaint regarding the inconvenience of 
the front-entrance cars, and the irregular service given by the 
Newcastle tramways. 


` Halifax.i— YEaR’s Worxinc.—The annual report of the 
tramways department for the year ended March 31st last shows a 
net profit of £19,055, as compared with £16.21] in the previous 
year. 
£1,258, the total revenue increased by £432. The passengers 
carried numbered 21,024.003, as against 20.707.071. There are 
86 female conductors on the system. j 

In. its reply to. the L.G.B., stating schemes which it has in 
prospect for after the war, the Corporation includes as “ urgent 
work ` the relaying of tramway track at a cost of £31,556. 


Hyde:—ProposeD Trawway Purcnase.—The T.C. has 
decided to proceed with negotiations with the Oldham, Ashton and 
Hyde Tramway Co. for the purchase of the length of line within 
the borough. Nogotiations are to. be entered into with the Tramway 
Co. and the Stockport Corporntion for tho working of the tramway 
from August next until the purchase has been completed. 


Leeds. —The effect of the railway restrictions has made 
itself manifest by the extraordinary increaso of the number of people 
‘using the tramway cars since tho restrictions came into force ; the 
last. week's receipté were up by.£700. The number of passengers 
heathy Daa mean srg 2,056,378 Ci the correspanding 

riod’ o year. At ` present time there are nearly 80 cars 
P iraan fk repairs — á 


Whilst the working expenses of the year were reduced by ` 


Manchester.— TRAFFIC CONFERENCE.—An informal con- 
ference has been held by the Manchester and Salford tramway 
departments. The increased traftic on the cars, due to the restricted 
railway service and the increase of fares. was one of the subjects 
under consideration, and special attention was devoted to the 
question of ‘‘ rush” traffic in the mornings and evenings. The 
use of trailers and the employment of women as drivers were other 
matters touched upon, whilst there was also discussed the problem 
of fares and the question of increasing them or reducing the 
length of the stages. The conference is probably the prelude to 
joint action between the two authorities. : 


Oldham.—The manager (Mr. Priestley) of the Corpora- 
tion tramways reports that the recent arbitration award. in which 
Oldham was included. will mean an increase of £3.500 per annum 
in waves in that department alone. The sugyestion was made at 
the meeting of the Committee that the town might reap benefit 
from the curtailment of the train service by more through-cars 
being run to and from Manchester, but the manager said the Man- 
chester Corporation was unable to help. owing to the shortage of 
labour. There were nine cars running through, but 13 would be 
required for a 10-minutes’ service. The question of running non- 
stop cars was raised. but the manager pointed out that the B. of T. 
compulsory stops would have to be observed, and they had not the 
men to work such a system. 


Rotherham.—Succestep Tramway PurRcHASE.—The 
Corporation has decided to inquire upon what terms the under- 
taking of the Mexborough and Swinton Tramways Co. may be 
acquired by the municipality. 


Salford.—The question of revising fares and other 
working arrangements in connection with the tramways is to be 
considered by the Tramways Committee in Salford and other 
south-east Lancashire towns. 


Southend-on-Sea. — The Tramways Committee has 
inspected a car in which the lighting has been rearranged, and a 
similar improvement is to be made in the lighting of other cars. 
The electrical engineer has been in communication with the B. of T. 
upon a proposal to convert certain of the tramcars into double- 
decked cars. The Board suggests that the conversion should. in 
the first place, be carried out on large bogey cars, and inquiries are 
to be made of other towns where a similar gauge of light railways 


“is in use as to their experience of the running of double-decked 


Cars. 


Stretford.—TRAMWAY Sroprace.—aAs a result of the 
breakdown of one of the engines at the electricity works, the tram- 
way service of the Manchester Corporation in the district was 
temporarily interrupted ; after a delay of about two hours a tem- 
porary supply was obtained from the Manchester electricity works. 
The cause of the breakdown was the extraordinary demand for 
power for factories. 


Surbiton.— ELECTRIC Dust Vans.—A deputation of the 
D.C. has waited on the L.G.B. urging the necessity that permission 
should be granted for the purchase of two electric vehicles for the 
collection of house refuse. At a recent meeting of the Council it 
was decided that Edison Accumulators, Ltd., be informed that, in 
the event of the refusal of the Board for permission to pur- 
chase by instalments, the Council will purchase one vehicle for 
cash and hire another for 12 months, on the understanding that. 
the Council will purchase the vehicle for the sum mentioned in the 
specification, less hire cost. at the expiration of that period. 


Walsall.—Curious AccIDENT.—<As the result of a tram- 
car losing its driver, a curious accident, or. to be more correct, a 
series of accidents, occurred between Walsall and Willenhall. on 
Friday in last week. The driver of the car, in looking round at his 
trolley, fell off, and as a large picture belonging to one of the 
passengers obscured the view of those inside, neither the conduct ress 
nor the passengers were aware of the mishap for atime. When 
the conductress discovered the absence of the driver she imme- 
diately applied the brakes, but as the car was then descending a 
slope, the brakes were not sufficfent to stop its career. The 
consequence was that it dashed into a two-horse laundry van. 
Directly after this collision a youth got on tothe platform, and, 
fortunately, succeeded in bringing it to a standstill. The driver of 
the van, and a child who accompanied him, escaped uninjured. 
Meanwhile the driver of the car, after falling off, ran after it for 
some distance, then tried to get on to a motor-lorry going in the 
same direction, but slipped, and one of the wheels passed over his 
legs, which was badly crushed. He was taken on the lorry to 
where the car had stopped before it was realised how serious his 
injuries were. ; 


TELEGRAPH and TELEPHONE NOTES. 


Graut to Bell Employes. — The American Bell Tele- 
phone System has decided todistribute more than $6,000,000 among 
its employés, to help to mect the increased cost of living. 


U.S. Wireless Law.—A Bill has been introduced into the 
ys. Congress to stren¢then the Government control of radio- 
be Sic 2 2P, 


tion.— T., and T. Age y 
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Midway Island.—To convey their “cordial greetings 
anil best wishes for the New Year.” the Commercial Cable Co. have 
fent us a coloured card illustrating Midway Island as a barren 
waste in 1900, and as a cultured colony in the occupation of the 
Commercial Pacific Cable Cos cable staff. We gave some par- 
ticulars recently of the transformation effected by the company 
(E.R., October 13th, 1916). 


Railway Signal Breakdown.— The fusing of a cable con- 
nected with the electrical signalling apparatus at London Road 
(L. & N.W. Railway) Station. Manchester. last week. greatly inter- 
fered with trattic. The points being affected. trains were unable to 
complete the journey, some of them being held up for long periods, 
whilst many passengers from Lonysivht walked along the track as 
the quickest way of reaching town. 


Wireless Record.—According tothe Z aad T. Aye. the 
steamer Floridian, San Francisco to Sydney. maintained communi- 
cation with the Marconi station at San Francisco up toa distance 
of 3.000 iniles, and her position reports were receive up to a dis- 
tance of 5.227 miles. The standard Marconi 2-KW. Sot-cyele set 
was used on the ship. 

Mr. David Sarnoff has been appointed manager of the com- 
mercial department of the Marconi Wireless Telegraph Co. of 
America, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australiaa—SypNey.—Feb. 19th. Mumcipal Council. 
Meters, maximum-demand indicators. feeder regulators, Specifica- 
tion from E.L. Department, Town Hall. 

March Sth. Council. One 7,)00-K.vV.A 
“Official Notices” January Sth. 


. turbo-alternator, See 


Bambridge.—February 3rd. Urban Council | Publie 
lighting of the district with yas or electricity. 
Bedford. — Electricity Departinent. | Extensions, com- 


prising buildings, boiler-house plant, turbo-venerator, steam and 
water auxiliaries, switchgear, &c. See “ Official Notices ` to-day. 


Halifax.— February 12th. Corporation Tramways Com- 
mittee. Stores and materials. including lighting materials, wheel 
brake blocks, trolley and overhead line. materials, e., for twelve 
months. Tenders to Tramways Engineer. 


London, — BATTERSEA. — February Gth. 
ee Oils, engine-room stores, meters, 


Electricity 
joint boxes, Ke. 


See “ Official Notices“ to-day. 
Manchester, — February 2nd. Electricity Committee, 
Cooling towers. See “Official Notices“ to-day. 


Twelve 
E. Burgess. Borough 


Middlesbrough. — February 1st. Corporation, 
months’ supply of electric lamps. Mr. N. 
Engineer. 


New Malden. — January Sist. Malden and Coombe 
U.DC. Installation of fire-alarm system. Particulars trom the 
Council's Engineer. 


New Zealand.—Tavuranca.—February 12th. Borough 
Council. Supply of six three-phase transformers. 11.000-100 volts. 
Messrs. H. W. Clime & Sons, Consulting Engineers, Raetihi.— 
N.Z. Shipping and Commerce. 


Salford. — Tramways Committee, Steel tires, pinions, 
and year wheels. General Manager, 32, Blackfriars Street. 


South Africa,—DurBpayx.—February 12th. Six four-ton 
electric travelling portable jib-cranes for the harbour.” 

March Sth. Department of Post and Telegraphs. Installation 
of an automatic telephone exchange at Pietermaritzburg. See 
Official Notices `“ to-day. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Departinent in London. 


CLOSED. 


- Cape Town.—The tender of Messrs. E. A. Shaw & Co. 
for the wiring of the Victoria Court Flats, at #800, has been 
accepted. The work comprises about 245 lighting points and 34 
bell points. 


.- Sleaford. —U.D.C. Coal for the Aree tricity works to 
June 30th; D. Pattinson & Co., 278. per ton. 9 a N 


Southend-on-Sea.— Town Connecil, Contracts placed :— 


John Brown & Co., Ltd. Tires, £573, 

P. R. Jackson & Co.- Armature coils, &e., £303, 

S. Stone & Co. Bar steel, tron, &e., £1. 

Hider Dempster. -Sprongs, white metal, &e., £219. 

British Thomson-Houston Co. Ficid coils, £1602: gear cases, &c., AR. 

Messrs. Chamberlain & Hookham have given notice, under the 

provision of their contract for house-service meters. of intention to 
terminate the same. and have quoted amended terms for the con- 
tinued supply of such meters. The electrical engineer is to report 
thereon. 


FORTHCOMING EVENTS. 


Oe m 


Royal Institution of Great Britain. Fridays. Tanuary Vinh At 5.90 pm. 
At Albemarle Street. Preeaditls. Lecture on "Soap Bubbles of Lens 
Duration,” by Prof. Sir dames Dewar, F.K». 

Institution of Mechanical Engineers. Fridav. fanuary Ith, 
At the Tpstitution of Civil Biigsieaan, Great George Street, S.W, 
meeting. 

Association of Mining Electrical Engineers ‘West of Scotlend 
Branch). Saturday, January Jorn. At 49 pom. At the Royal Tectmieal 
College, Glasgow. Paperon © Modern Switch and Fuse Gear. Ita Delect 
and pome Suggested Remedies, by Mr. A. Me Phan. 


Association of Mining Electrical Engineers (Notts saad Derbysbire 
Branch: and the National Association of Colliery Managers 
(Midland Branch).- Saturday, January 20th. At 4) pam. At the 
University College, Nottingham. Paper on " Electrical Experience at 
Collieries.” by Mr. C. Jones, 

Salford Technical and Engineering Association. — Saturday, January 20th. 
At 7 pam. At the Koval Teetiuncal Institute, Peel Park. Presidential 
address, by Mr. J. Morris, and musical social evening. 

Institution of Civil Engineers. - Tuesday, Jannary 2ird. At 59 p.m. At 
Great George Street, Westminster, S.W. Paper on t The Physical beatures 
of ‘Adam's Bridge’ and the currents across it, conside red as affecting tbe 
proposed construction of a railway connecting India with Ceylon,” bs 
Mr. F.J. Waring. 


Liverpool Engineering Sorley, 


At 6 p.m. 
General 


Wednesday, January 24th, At the Roca) 
Institution, Colqartt Stree ae ron The Edacation of Apprentices to 
Engineering and Allied Trades,” by Mr. T. R. Thomas, 


Greenock Electrical Society, Thursday, January 25th. 
22, West Stewart Street. Open night for discussion, 


Physical Society of London. -Fiiday, January Wh. AtS pm. At the 
Dnpernal College of Serenee and Ter hnology, Sonth Kensington, S.W. 
General meeting, 


At 7.45 pm. At 


NOTES. 


` 


F. L. Rawson. — We real in the Zrmes that on Tuesday 
last the police raided 90, Regent Street. W.. the premises at which 
Mr. Frederick Lawrence Rawson carried on the business of a 
“Divine Healer.” The Zmex sayr: - Since the outbreak of war 
he claimed that he could allay, by his magie. the sufferings of the 
wonnded. the perils of the missing, and the pangs of the starving 
prisoners in Germany. During the last fortnight publie attention 
has been focussed on Mr. Rawson's exploits by a series of articles 
in the Daily Muil. A large staff of clerks. shorthand typists, and 
practitioners were employed in the business, and thousands of 
letters were said to go out every week to all parts of the world. 
Before taking up the career of a “divine healer” Mr. Rawson 
was in business in the city. On Monday the police visited the 
Regent Street premises and removed to an internment camp a 
Hungarian who was in Mr. Rawson's employment. On Tuesday 
Chief-Inspector Fowler, of Scotland Yard. with other officers 
visited Mr. Rawson's rooms and seized letters, documents, and 
books relating to his business. They were conveyed to Scotland 
Yard” 


“Safety First’? Council. -The first meeting of the 
London “Safety First © Council was held on January 15th. the 
Council. as constituted. consisting of representatives of 34 local 
authorities of the metropolitan area, 9 associations representing 
road users, 6 railway companies. most of the tramway and omnibus 
undertakings. the three Trade Unions connected with transport 
workers, and a number of prominent Dgehting and carrying com- 
panies. The following officers were elected : - President, Lord 
Svdenham : vice-president. Sir George Gibb, chairman of the Road 
Board : chairman of Council. Mr. J. W. Jovnson-Hicks. M.P.: 
vice-chairmen. Sir Edward Smith. L.C.C.. and Mayor of Hampstead 
(Alderman O` Bryen): hon. treasurer. the Mayor of Westminster (Sir 
George Welby):° hon. secretaries. Messrs. H. E. Blain, A. P. 
Johnson, and A. E. Cave. Four Committees were elected, namely, 
General Purposes. Street Dangers. Publicity. and Drivers’ Educa- 
tional. The Council then proceeded to consider a number of 
“safety first “ suggestions which had heen received. Discussion 
took place with regard to the lighting rezulations, and a resolution 
was passed asking the Street Dangers Committee to consider the 
question as early as possible.s Daily Teleqraph. 


Prohibited Exports.—A supplement to the Board of 


` rade Journal of January 1&th contains complete lists of articles 


which. according to the latest information received by the Board 
of Trade. are prohibited to be exported to various destinations from 
British India, Canada. New Zealand. South Africa, Newfoundland. 
Egypt. Malta. Cyprus, Mauritius, and Ceylon. 


_ Bachelet Patents for Sale—From an announcement 
appearing in our advertisement pages to-day. it will be observed 
that the liquidator ot four Bachelet companies is offering the 
patents tor sale, 
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Decimal Coinage and the Metric System.—The 
Manchester and District Decimal Association has issued a pre- 
liminary circular focusing attention upon the considerations which 
have induced it to advocate the reform of British coinage and the 
adoption of the metric system of weiyzhts and measures. It is 
held that much of the new plant which has been so generally 
installed for the manufacture of munitions of war. and thousands 
of our workpeople, may be thrown idle at the end of the war unlesa 
we now remove all obstacles that would otherwise hinder the 
enormous expansion of our export trade that will be inperatively 
required to ensure continuity of employment and the maintenance 
of our national economic stability, amongst the chief of which is 
our archaic collection of systems of coinave and measurement. 
The Lord Mayor of Manchester is the president of the Association. 
and in the list of vice-presidents and Council there are numerous 
representatives of manufacturing firms of world-wide reputation, 
including electrical firms such as Messrs. Mather & Platt. Ltd.. 
Vickers. Ltd., W. T. Glover & Co., Ltd.. the British Westinghouse 
Co.. Ltd.. Electromotors, Ltd.. Ferranti, Ltd.. and the Laneashire 
Dynamo and Motor Co.. Ltd., as well as mechanical engineers. 
textile manufacturers, shipping merchants. Ke. 

Pointing out that the British Empire, Siam, and Persia are the 
only nations that have not adopted a decimal system of coinage, 
and that all our financial transactions are based on a rate per cent., 
which indicates the fundamental necessity of a decimal system in 
business, the circular advocates the adoption of the system of 
coinage which we have also recommended—viz., the decimal sub- 
division of the sovereign, without altering the existing values of 
our gold and silver coins. The florin would be the standard coin, 
divided into 100 cents instead of 96 farthings. The bronze coinage 
would be depreciated 4 per cent.. but, as we have pointed out. at a 
time when atandards of value have been so violently disturbed. a 
reduction of 4 per cent. in the purchasing value of the penny would 
be unfelt, and the present is obviously a most opportune moment 
for revising our coinage. The Association emphasises the fact. on 
the importance of which we have laid stress. that according to the 
foregoing proposal the pound sterling is retained. The adoption 
of the metric system of weights and measures is similarly regarded 
as certain to bring benefits far outweizhing. any temporary 
difficulties and inconveniences met with during the period of 
transition. and the Association expresses the intention of urging 
the Government to take action on these lines at an early date. An 
appeal is made for support, the subscription for members being one 
yuinea per annum and for associate members 5s. Mr. Fred Hilton, 
of 55, Market Street. Manchester, is acting secretary. 


Volunteer Notes.—First Lonnon ENGINEER VOLUN- 
TEERS.--Headquarters, Balderton, Oxford Street. W. -Orders for 
the week, by Lieut.-Col. C. B. Clay, V.D., Commanding :-- 

Monday, January 22nd.—Technical for Platoon No. 9. at Regency 
Street. Squad and Platoon Drill, Platoon No. 10. 
Class. Recruits’ Drill. 6.25 -8. 

Tuesday, January 23rd.--School of Arms, 6 -7. 
‘Musketry.” by the Instructor of Musketry. 


Lecture, 7.15, 


Wednesday, January 24th. -Instructional Class, 6.153. Platoon 
Drill, Platoon No. 2. 
Thursday, January 25th,—Platoon Drill, Platoon No. 7. Ambu- 


lance Class by M.O., 6.30. 

Friday, January 26th.—-Technical for Platoon No. 10. Regency 
Street. Squad and Platoon Drill, No. 9.. Signalling Class, 
Recruits’ Drill, 6.25—8.25. 

Naturday, January 2ith.--N.C.Ols Class, 2.30, 
Commander E. ©. Fleming. 

Sunday, January 28th.—Entrenching at Otford. 
(S.E. & C. Railway Booking Office). 8.45 a.m. 

(By order), MACLEOD YEARSLEY, Adjutant, 


Institution and Lecture Notes.—The Faraday Society.— 
At the annual general meeting of the Society. on December 1&th , 
the following officers and Council were elected: - 

President.---Sir Robert Hadfield, F.R.S. 

Vice- Presidents. --Prof. K. Birkeland, W. R. Bousfield. K.C., 
F.R S.. Prof. F. G. Donnan, F.R.S., Dr. Eugene Haanel. Prof. A. K. 
Huntington, Dr. T. Martin Lowry. F.R.S. 

Treasurer. --F. Moillwo Perkin. Ph.D. 

Council.—W. R. Cooper, Dr. C. H. Desch, Dr. J. A. Harker. F.R.S.. 
Emil Hatschek. Cosmo Johns, Prof. Alfred W. Porter, F.R.S.. E. H. 
Rayner, A. Gordon Salamon. Dr. George Senter, Cav. Magg. E. 
Stassano. . 

Birmingham and District Electric Club.—-At the annual 
meeting the following officers were elected : —President. Mr. A. B. 
Mudie ; vice-presidents. Mr. H. Foulds and Mr. J. J. Richardson ; 
hon. secretary. Mr. N. Deykin : hon. treasurer, Mr. W. H. Varnon. 
The report referred to the services rendered by Mr. W.G. L. Riddle, 
who had filled the office of president for two years and of hon. 
secretary for nine years. The financial statement showed a con- 
siderable balance in hand. and it was decided to invest part of the 
surplus funds in war certificates.— Birmingham Daily Post, 


Bread and Butter Machine.—An electric machine of 
British manufacture, capable of cutting 3.000 slices of bread an 
hour, and buttering them. has just been produced and supplied to a 
number of shipbuilding works on the Clyde.— Financial Times, 


Appolntments Vacant. —Shift engineer (42s.), for the 
Queen Mary's Military Hospital. Whalley : temporary assistant 
electrical engineer. for the Barking U.D.C. electricity works; mains 
engineer, fitter drivers and engine drivers, wiremen. stokers and 
fitters for the War Department (hutted camps, electric power 
houses). See our advertisement pages to-day. 


by Company 


Parade Victoria 


e 


Signalling 


Fire. —The battery room and its equipment at the station 
of the Merthyr Electric Light and Traction Co., Ltd., was destroyed 
by fire on January 9th. The cause of the outbreak is unknown. 


Electric Signalling on the G.W. Railway.—The instal- 
lation of track signals. combined with electrically-worked distant 
signals at “ slipping” stations, has been a feature of interest in con- 
nection with the work of the Signal Departinent of the Great 
Western Railway during the past year. Installations of this kind 
have been brought into use at Slough. Exeter, Taplow. and Wantage 
Road, while others are in progress at Reading, Newbury, Kinghaw, 
and other places. 


Workmen's Compensation.— At Blackburn County 
Court. his Honour Judge Sturges sanctioned a settlement of £300, 
in addition to £10 already paid, in a case in which Ellen Hunter 
claimed compensation from Messrs. Yates & Thom, Ltd.. Canal 
Foundry, for the loss of her husband, who, in November. 1916. was 
following his occupation as an electric crane driver, when he was 
caught between the crane and a pillar, and crushed to death. Mr. 
Harry Backhouse appeared for the widow, and Mr. John Taylor 
for the employers. 


Trench Foot and Electric Leakage—In the Lanret of 
January 13th, Dr. C. N. Lonvridve discusses the cause and pre- 
vention of trench foot in the light of a theory of electro-patholoyy 
which he attributes to Mr. A. E. Baines, “a distinguished elec- 
trical engineer.” The theory in question is that the brain, and 
possibly the spinal cord. is the seat of electrical veneration. and 
that the current so venerated is carried to the tissues by means of 
the nerves ; Dr. Longridge predicts that Mr. Raines will ultimately 
rank with Simpson, Lister. and Koch as a benefactor of the human 
race, but however that may be, the extent of his own electrical 
knowledge may be gathered from the following explanation of the 
origin of trench foot :-— 

“The dominating factor in the conditions under which trench 
foot occurs is wet. When aman is standiry for days on end in 
water and liquid mud, his boots, socks, and the skin of his feet and 
legs become soaked. As is we'l known, the electrical resistancggyt 
the skin is enormously diminished when the skin is wet. Under 
these conditions a gradual leakage of electricity to earth takes 
place from the feet. Other things being equal, electricity will 
always leak from a point in pre‘e ‘ence to a plane surface. which 
accounts for the fact that the toes are most affected. This leakave 
deprives the cells of the foot tissues of their trophic influence. and 
they die. Hence the lesions of trench foot.” 

Dr. Longridge has carried out experiments with a view to testing 
his theory, and remarks that “ before testing it is necessary to 
‘earth’ the patient in order to dissipate any induced charge of 
electricity of which he may be the host. If this is not done. the 
patient's own intrinsic current may be swamped by charges he has 
picked up from trams. electric trains, or other sources, With both 
poles in contact with the body the valvanometer will give a 
detection. When leakage is taking place from any particular area 

a high and rapid deflection is noted.” 

Tt will be observed that he makes no distinction bet ween static 
charges and electric currents ; nor does he. apparently, allow for 
the fact that any circuit through the earth is liable to carry 
currents of voltaic or thermoelectric origin, or stray currents from 
other sources, or that a delicate yalvanome-er will register currents 
if the moistened figures are placed on the terminals—-not “ body 
currents “at all, but ordinary commonplace currents that would 
equally well be produced by a slice of bheefsteak. Hence the 
experiments which he describes are wholly illusory. Naturally. 
asthe result of misleading experiments and fanciful hypothesis. 
he comes to the appropriate conclusion that treatment of the feet 
with dielectric oil gives better results than any other method. 

* The experience of officers at the front is that trench foot can 
be prevented, I am certain it can. but it can only be done. firstly. 
by keeping out the wet. and. secondly, by keeping up the eleetricid 
resistance of the skin of the feet. The feet should be thoronghly 
greased, and by far the best yrease to use is the dielectric ointment 
which is now an article of commerce.” 

Certainly. keeping out the wet and anointing the feet are sure 
to be salutary and beneficial measures --but the electrical theory is 
all nonsense. 


Todor Accumulator Co., Ltd.—The Public Trustee is 
inviting tenders for the purchase of 3.579 “A” shares and 1.200 
“B” shares, all of £10 each, in the above company. Particulars 
appear in our advertisement pages to-day. 


` 


. 


OUR PERSONAL COLUMN, 


The Editora inrite electrical engineers, whether connected with the 
technical or the commercial side of the profession and induxtry, 
also electric tramway and railway oticiala, to keep readers of the 
ELECTRICAL REVIEW posted as tu their movements. 


Central Station Officials.—The chief clerk in the Ealing 
electricity department is to be given a war bonus of £10 per 
annum. A similar war bonus is to be paid to the assistant 
engineer and the mains superintendent. Salaries of the 
clerical staff are to be increased by from 2s. Gd. to 3s. 64. 
weekly. 

The Sunderland T.C. has approved of the following changes 
of salary: Chief assistant electrical engineer and sales mana- 
ger, £300 to £325; superintendent) Hylton Road electricity 
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works, £275 to £300; chief clerk, £250 to £260; testing ruper- 
intendent, £200 to £215; wayes—cable jointers increased by 
Is. O4d. per week; junior cable jointers by Ys. Id.; meter 
testers 2s.; installation and meter inspectors by Ys. ‘The 
tramway trafic superintendent's wage was increased from £3 
bs. to £3 10s. per week. 

Major H. Grey, the electrical engineer to the Accrington 
Corporation, who is on active service, has tendered his resig- 
nation, The General Purposes Committee, however, have 
made arrangements by which he will continue in office until 
the end of the war. 

Upon the recommendation of the electrical engineer at 
Barnes, Mr. Law and Mr. Cornet are to be granted, as recoy 
nition of their valuable services during the past year, honora- 
rums of £30 and £20 respectively. 

The Finance Committee of the Whitehaven T.C. has re- 
commended that the salary of the acting electrical engineer, 
Mr. Gituirt, be increased to £250 a year, on the understand- 
ing that he is not paid any premiums in respect of pupils. 

Colchester T.C. has appointed Mr. SHEPPARD, of the elec- 
tricity works staff, to succeed Mr. Cottam as shift engineer. 

Sapper A. GREED, R.E., Wireless Section, who has been 
discharged from the Army after an attack of malaria, has 
resumed his duties in the mains department of the Dewsbury 
Corporation electricity works. 

The Leatherhead & District Electricity Co., Ltd., have 
granted their manager, Mr. H. Lesie Dixon, leave of ab- 
sence to accept a commission in the Royal Flying Corps. 

The Newcastle-under-Lyme Corporation has increased the 
salary of Mr. A. J. C. Dé Renzi, borough electrical engineer, 
to £250 per annum. 

On the occasion of his marriage, Mr. J. H. WILLIAMS. of 
the Urban Electric Supply Co., Ltd., Granthain, was pre- 
sented with a cruet by the members of the staff at Grantham. 
Mr. Edmundson, the manager, made the presentation. 


General.—Mr. F. A. B. Lorn, member of the London 
Chamber of Commerce, and of Messrs. W. F. Dennis & Co., 
has been nominated to the vacancy on the ward of Cord- 
wainer for the City Corporation by the Common Councilmen 
of the ward. 


Roll of Honour.—Fliuht Sub-Lieutenant Nevie W. 
Frames, of the staff of the Port Elizabeth Municipal elec- 
tricity department, South Africa, was killed on active service 
in November last. . 

Corporal A. V. Scores, of the Roval Flying Corps, who 
was formerly telegraphist at the Hludderstield Post Office, has 
been awarded the Military Medal for etheency and gallantry 
in maintaining communication with an aeroplane by wireless 
telegraphy while under heavy ‘fire. 

The folowing is a lst of employés in the Oldham Corpora- 
tion tramways department who have kad down their lives 
during the war:—Private J. W. Hopson, aged 25; Private T. 
H. Hilton, aged 24; Private Foster Irving, aged 26; Private 
Harry Slinger, aged 32; Private J. L. Tavlor, aged 26; Ser- 
geant J. Wright Wood, aged 40; Sergeant H. Shaw: Sergeant 
Major A. Dale: Private B. Custy; Private J. Cartledge; Cer- 
poral J. W. Rose; Private T. Winstanley, aged 35; Private S. 
Crawshaw, aged 20; Private J. Wilson, aged 24; Private S. 
Hallam, aged 2L (awarded Military Medal some time before 
his death). 

Corporal R. E.* Britrox, No. 7,000, No. 1 Siege Company, 
Roval Monmouth R.E., who has been mentioned in Sit 
Douglas Haig’s dispatch of November I3th, was an apprentice 
in the office of the electrical engineer to the Swansea Har- 
bour Trust. 

Sergeant James SMITH, of the Scottish Rifles, and formerly 
employed on the Blackburn Corporation Tramways, has been 
awarded the Military Medal. 

Quartermaster and Hon. Lieutenant Tutt, Welsh Regunent. 
and Sergeant (Acting Company Sergeant-Major) D. A. Hor- 
KINS, Welsh Regiment, mentioned in dispatches, were em- 
ploved in the Swansea Corporation electricity department. 

Private E. Stewart, Seaforth Highlanders, an electrician, 
has died from wounds. 

Private O. H. Davies, Canadian R.A.M.C.. who was an 
electrician on. the Canadian Pacific Railway, has been awarded 
the Military Medal for gallant conduct in his attention to 
wounded under heavy shell fire. l 

Corporal Epwarnps, V.C., has been presented with a gold 
watch and chain, subseribed for by his fellow-workers at the 
Western Electric Co., Ltd., Woolwich. 

Sergeant ARTHUR Wanpay, Rifle Brigade, has been awarded 
the D.C.M. He was employed by the Leeds Private Tele- 
phone Co. 

Sergeant James SĒITH, of the Cameronians, formerly eni- 
ployed on Blackburn Corporation tramways, has been awarded 
the Military Medal. 

Lesure HULME, who is in the Flying Corps in France, and 
was previously employed by Messrs. Dick, Kerr & Co., Pres- 
ton, has been promoted to first-class air mechanic in the 
wireless section. l 

Sapper Jons Wnartox, R.E., has been awarded the D.C.M. 
for gallantry on the field. He was an articled apprentice to 
Mr. J. Morris, electrician, Bolton. 

Acting-Corporal HaroLD Sarr, A.S.C., who has been men 
tioned in dispatches, was an employé in the Leeds Corpora- 
tion electric lighting department. 

Bov Telegraphist ERNesT KeLLY, R.N., who has won the 
D.S.M., after being previously recommended for it on three 


occasions, is only 17 vears of age. He was with the Bnitish 
Westinghouse Co., at Manchester, until two years ago, when 
he entered the Navy. He ia on a Dover patrol mine sweeper. 

A. B. WoopnHouset, of the R.N.D., only son of Mr. Wunam 
Woodhouse, who is associated with the Yorkshire Electiie 
Power Co., has been killed an action. 

Private C. B. Patuwer, Roval Fusihers, Lewis Machine Gan 
Section, for J] years on the staff of the L.C.C. traminway depos 
at New Cross, hag died of wounds received in action, 

Private Lronanp Branks. Roval West Kent Regiment, wha 
enlisted whilst with Messrs. S. W. Gibson & Co., electrical 
engineers, of Dartford, bas died Whilst a prisoner of war ia 
Turkey. 

Private A. Sxkimmrow, of the West Riding Regiment. is in 
hospital wounded. He was employed in the Leeds Corpora- 
tion electric lighting department. 

Many of our readers will desire to join us in congratulations 
to Sergeant J. Conway Prick, of the Welsh Guards, upon 
having been mentioned in Sir Douglas Hatg’s dispatch of 
November 13th, 1916, for distinguished and gallant service 
and devotion to duty. 


Obituary.—Cartats W. T. Tae Frryke—The death has 
taken place in hospital, at Bangor, of Captain Walter T. Le 
Feuvre, R.E., the borough electmeal engineer of Bexhill. 
Prior to the war the deceased had held a commission an the 
Territorial Army, and in 1914, having obtamed leave from the 
Corporation, he took a comunission an the Royal Enjoneers. 
He served in France for some months, but owing to an Injury 
to the ankle he was returned for home service, and waa 
acting as Instructor when he was taken ill with pnenmonia, 
Which caused his death. Captain le Feuvre held the pus 
of electrical engineer to the Bexhill Corporation froin the 
establishment of the undertaking 16 vears ago. He was in 
his 42d vear, and leaves a widow and two daughters. Dur- 
ing his absence ont war service Mr. C. A. Frost, asatstang 
enpineer, has been in charge of the works. 


NEW COMPANIES REGISTERED. 


-e ~ 


Pressparts, Ltd. (145,747).--Private company. This 
Company Was registered on January Pub, woth a captal of £4,000 in £1 
Shores, to take over the busin ss of an ebs tral and mrchainteal apponi 
marufacturer, sheet metal worker, stomper, piercer, sebher ry welder, potisher, 
ond phiter carried on by Henrys Justus Fek at Dorwin Works, Salop Stree, 
Birmingham, as Pressparts. The sube riberes geach wath one share) are: 
Palwin Bo Aldridge, 364. Gitlot Road, Fdgboston, Rirmingham. coppersmith ; 
Henry Justus Eck, 10, Phor Road, Chiswick, W., engineer; Alfred C. Lee, 
lor, Wake Green Road, Mew tey, Birmingham, coppersmith. The first direc- 
tas cto number not less ibon three or more than five) are: Edwin B. AH- 
dridge, Henry Justus Eck. and Mied C. Lee, Me. E. H. Clutterbuck, soli- 
citer, bas flied the usual de larson thet the company is not formed fer the 
purpose os with the intention of acquiring all or any part of any business 
the books and documents of which are hoble to inspection under the Trading 
with othe Enemy Act, PbS.  Soltestors: Lane, Clutterbuck & Co.. Minores 
Chambers, Birmingham. Registered, oire: K Salop Street, Birmingham. 


Ridout & Ratcliff, Ltd. (145,740).—Private company. 
This company was registered on January loch, with a capital af &2.000 in £1 
shares, to take over the business af an clotreal contractor formerly carried 
oan by G. F Ratcliff, at 44, Baker Street, but mow at 42, Upper Bakes 
Sireet, Wa and the business of an electric sl engine carried on by T. Ridout, 
at the last-named address, ‘The subscribers (each with one share) are: L. 
Ridout, 42, Upper Baker Street, Wa chetrical contracor; G. F. Ratcliff. ` 
Upper Raker Street, W.. electrical contractor, The first directors are to 
appointed by the subscribers, Solicitors: Turner & Ca., 88, Chancery Lane, 
WEC. Registered ofe: 42, Upper Baker Street, W. 


OFFICIAL RETURNS OF ELECTRICAL 
l COMPANIES. 


James Keith & Blackman Co., Ltd.—A memorandum of 
eatisfaction in fall on Deceniber llth, 191e. of second debenture dated Febru- 
wee J2th, 1913, securing £1,000, has been filed. 


Northampton Electric Light & Power Co., Ltd.—Issue 
on January 2nd, 1917, of £1,835 debentures, part of a serics of which paris- 
culoes have already been filed. 

Musselburgh and District Electric Light & Traction Co., 
Ltd —A memorandum of satisfartion to the extent af £800 an December rh, 
LNG, of charges dated November 13th, 1905, and May Pith, 1909, securing 
£11) 000, has been filed. 


Southern Brazil Electric Co., Ltd.—l oan contract with 
norte and pledge executed hy way of local mortyage, executed abroad 
oi October 17th, 1916, as collateral security for £750,000 debentures coved 
by trust deed of August 1th, 1914. Property charged: Certain concessions, 
lands, water rights, and immovable property in Brazil, and shares in other 
companies, Holders: Royal Exchange Assurance Co. 

- 

Delagoa Bay Development Corpn., Ltd. (76,099).— 
Capital, £166,300 in £10 sharee, Return dated December Sth, 1916 (filed Decom- 
bor 6th). 267.400 shares taken up; Ils. per share called up on 177,400; £86,700 
poid: £45,000 considered as paid on 90,000) shares. Mortgages and charges: 


£186,900. 

East India Tramways Co., Ltd. (4 45T). Capitat, 
£100,000 in £1 shares (15,000 pref, 35,000 ord., and 50,000 def). eturn 
dated December sth, 1916. 7.476 pref. 33.433 ord., and 50.000 def. shares 
taken up; £1 per share called up on 7,476 pref. and seven ord. shares: £7,489 
prid. including £G paid on 24 pref. shares forfeited; £83,426 considered a6 


paid on 33,426 ord. and 50,000 def. Mortgages and charges: Nil. 
Harold Wood Electrical & Engineering Supplies Co., Ltg. 


(93.493).—Capital, £1.000 in 950 pref. ord. shares of £l each and 1,000 : 
a a ie each. Return gated December 8th, 1916. All shares taken up; 


£1,000 paid. Mortgages. and, charges- £600 
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Hampshire Light Railways (Electric), Co., Ltd. (52,564) .— 
Capital, 21,000 in £10 shares. Return dated December 7th, 1916. All shares 
taken up; £1,000 paid. Mortgages and charges: Nil. 


Blackpool & Garstang Electric Light Railway Co., Ltd. 
(62,150).—Capital, £10,000 in £9 shares. Return dated December 2hh, 916, 
461 -shares lakeo up, £4 pir share called up; £1,707) paid (including £323 
received on application for further shares not allotted), leaving £00 in arrears. 
Mortgages and charges: Nil. ‘ 

Railway Finance & Construction Co., Ltd. (formerly 
krown as Electrical Equipment & Securities, Ltd. Re-named 1909.) (72,010), — 
Capital, £100,000 in £1 shares. Return dated November 13th, Jsi. S2 202 
shares taken up; £1 per share called up on 657 and 4s. per share on 29,595; 
£6,576 paid; £85,716 considercd as paid, beings 16s. per share on 29,595 and 
£1 per share on 62,04). Mortgages and charges: Nal. 


CITY NOTES. 


The annual meeting of this company 
Tata Hydro. was held in November, at -Bombay, Sir 
Electric Power DORAR d. ‘VATA presiding. The president, 
Supply Co., Ltd. referring to the present position of the 
company and sts) future prospects, said 
that the supply of power was generally satisfactory to their 
consumers. ‘Lhe equipment of all mills intended to be served 
with power from the first. installation of generating plant 
was now nearly. complete, and they were being regularly 
supplied. ‘Lhey were pushing forward as much as possible 
the equipment of those imille which were to receive power 
frou. the second installation, but some unavoidable delay was 
being experienced owing to certain restrictions now placed 
upon the manufacturers of the riving equipment by the 
british Munitions Department. On the completion of the 
equipment, the average consumption of electrical energy in 
Bombay supplied by the company would approxunately be 
40,000 electrical A.p. The fifth generating unit, with eom- 
plete equipment, would soon be in service. The hydraulic 
works comprised in the first construction contract were prac- 
tically completed. The work of building the Shirawta dain, 
which would take some time to complete, was in full pra- 
gress. On its completion, their capacity to supply, so far as 
hydraulic development was concerned, would be considerably 
augmented, enabling the scheme to he gradually extended to 
its safe limit of output. The payment of interest out of 
capital had ceased from January Ist, }916, from which date 
dividends and debenture interest would be paid from revenue. 
The concessions which this company had in the Andhra Valley 
had been transferred to a new company, which was estab- 
lished under the name of the Andhra Valley Power Supply 
Co., Ltd. An agreement was to be drawn up between the 
two companies im order to facilitate the co-operation of the 
two companies in fullest harmony.—The report and dividend 
recommendation given in the ELECTRICAL REVIEW for January 
5th, 1917, were approved. The meeting subsequently con- 
firmed the resolution passed at an earlier meeting increasing 
the capital to Rs. three crores by the creation of 10,000 new 
shares of Rs. 1,000 each. 


Yorkshire (West Riding) Electric Tramways Co., Ltd.— 

e report for 1916 states that, after providing for all ex- 
penses, there is a net income of £26,188. A dividend of 6 per 
cent. per annuin, Jess income-tax, on the 6 per cent. cumu- 
lative preference shares has been paid, £12,525 taken to depre- 
ciation, renewals and reserve, and £17,952 carried forward. 
The number of passengers carried during the vear was 
12,888,274, and the miles run 1,768,007, as against 11,602,483 
and 1,763,702 respectively for the previous year. 

Imperial Tranrways Co., Ltd.—Mr. Samuel White, J.P., 
as been elected chairman of the company in the place of 
the late Sir George White, Bart.; Sir G. Stanley White, 
Bart., has been elected a director; Mr. W. G. Verdon Smith, 
the secretary of the company for the past 15 years, has been 
eppomted managing director, and Mr. F. H. Withers secre- 
ary.. 

Edmundson’s Electricity Corporation, Ltd.—The direc- 
tots have decided to withhold payinent of the six months’ 
dividend on the cumulative preference shares payable Janu- 
ary lth until the accounts for the financial year ending 

arch 3lst are prepared.—Financial Times. 

Bristol Tramways & Carriage Co., Ltd.—Mr. Samuel 
White, J.P., has been elected chairman of this company in 
the place of the late Sir George White, Bart., and Mr. S. 

- Baker has been elected a director. “3 

Nairobi Electric Power- & Lighting Co., Ltd.—IJnterim 


dividend at the rate -of 6 per cent. -per annum on the prefer- 
ence and ordinary shares for the December half-year. 


Rio de Janeiro Tramway, Light & Power Co., Ltd.— 

vidend, 14 per cent. on the issued capital. 

Sao Paulo Tram, Light & Power Co., Ltd.—Dividend, 
2 per cent. on the issued common stock. 

Bank Rate.— Yesterday the Bank rate was reduced from 
8 per cent. to 5} per cent. | 


STOCKS AND SHARES, 


TUESDAY EVENING. 

THE present are War Loan markets. Everybody is trying to 
də his and her utmost to make the loan a success, and little 
els: is talked about in the Stock Exchange to-day. With 
the loan itself there is general satisfaction. Hardly any 
points have cropped up which call for ettective criticism; and 
an excellent feature is the fact that February 16th is defi- 
nitely announced as the date for closing the subscription Lists. 
One great point in favour of the loan is that it establishes a 
lower rate of interest than that which the Government was 
offering before it appeared. ; 

In each of the preceding War Loans a higher rate was 
offered every time, with the result that people said they 
would take half the amount which they felt able to subscribe, 
and then wait for the next Government issue, to see whether 
better terms would not be given. Now, however, instead of 
the 6 per cent. provided by the recent Exchequer Bonds and 
the 64 per cent. obtainable from Treasury Bills, the Govern- 
ment has stepped forward with its 5 per cent. at 95; while 
Mr. Bonar Law held out a very plain hint that if this did 
not produce sufficient money, other and less favourable terms 
were what the investor might expect. 

As was inevitable, a good deal of nonsense has been written 
about the War Loan by those who ought to know better: 
and a little more restraint on the part of the halfpenny Press 
would stimulate, instead of prejudice, the newcomer. Far- 
fetched schemes of raising money with which to apply for 
the loan are being advocated by the noisy sensation-mongers, 
who ignore, either deliberately or without knowledge, the 
results that would accrue from the following out of their 
counsels. There is doubtful national advantage to be gained 
from the wholesale realisation of securities which make an 
appeal only to British purchasers. If stocks can be sold to 
foreign buyers, so much the better; but there is small sense 
in robbing Peter to pay Paul; and if any sales of stock were 
to be attempted on a large scale, they would damage credit 
generally, and contribute indirectly to a weakening of the | 
new War’ Loan. . 

At the same time, we have no syinpathy whatever with 
those extremely astute people who work out calculations into 
decimal — points, with a view to seeing how they can 
obtain an interest in the new War Loan through the pur- 
chase of existing stocks which carry conversion rights. Pos- 
sibly they may be able to save a few shillings, but whatever 
they gain is of advantage only to themselves. and probably 
deprives the country of the new money which would be 
afforded it by direct subscription to the present issue. 

Holders of the securities with which we deal week by week 
will find no national benefit served by their endeavouring to 
sell the stock and shares in the British companies comprised 
in our lists, If a holder of Brazihan Tractions elects to pass 
on his shares toa Dutch buver, or if Mexico Tramway bonds 
can be sold to American purchasers, and the money realised 
froin these sales be utilised in the purchase of the new loan, 
so nich the better for this country and the victorious con 
clusion of the war. But to turn ont good-class stocks simply 
with the idea of getting them transferred into other British 
hands is of very hypothetical value; while as for some of the 
means suggested for the raising of money in other directions, 
the majority are as ill-eonceived.as they are likely to prove 
useless in the attainment of the main object. 

That the markets for purely investment stocks should be 
dull and quiet is natural enough. Brokers and jobbers know 
perfectly well that most clients are bent upon subscribing 
their spare cash to the new loan. At the same time, the 
declines which have taken place during the past week are 
comparatively trifling in amount—comparatively, that is to 
say, if one remembers the effects produced by the issue of 
the 44 per cent. War Loan in 1915, when values fell steeply, 
and when, for a time, hundreds of securities became practi- 
cally unsaleable. l , 

The Home Railway market feels a good deal the influence 
of the latest competitor. In this department there has been 
a fair amount of selling—or, rather, of attempting to sell, 
because the jobbers are not keen to take stock unless they 
know where to place it. Many of the lower-priced deserip- 
tions which were in speculative favour some six weeks ago 
have given way somewhat sharply, and the Undergrounds 
fall with the rest. Underground Electrie incomes broke away 
to 90}, a fall of 3} points, certain of the recent buyers, who 
had picked up the stock lower down, electing to take their 
profits. A partial recovery has left the stock at 91, and the 
company’s shares are both easier. Districts declined to 164, 
and Metropolitans are 1} lower, although in all these cases it 
has to be remembered that there have been recently sharp rises. 

Electricity supply shares are exceedingly quiet, the reason 
being, of course, the uncertainty felt in connection with the 
approaching dividends, coupled with the advent of the new 
loan. Prices on the whole are well held, and proprietors are 
making no effort to sell. No doubt their tenacity 18 fortified 
by the decision of the Board of Referees in regard to excess 

rofits duty, reference to which was made here last week. 

The telegraph market is quiet. Anglo-Americans have gone 
back a little. In this market, as in most of the others, a 
good deal of attention is bent on the problem as to what 
industrials ought to pay the/investor, in the light of the 54 
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per cent. yield offered by a Government long-dated loan. 
The New York Stock Exchange has calmed down so consider- 
ably that from a daily turnover which reached over three 
million shares, dealings have dwindled to the neighbourhood 
of less than 200.000 in a day. The Globe Telegraph issues are 
both a little lower, Indo-Europeans fell 10s., and Marcenis 
are quoted ex the dividend of 2s., allowing for which there 
is a trifling rise in the price. 

News from Mexico is said to be worse this week, and most 
of the Mexican securities have gone back. Mexico Tramway 
Fives have fallen 5 points to 25. Nor are Brazilian things 
so good as they were last week. Brazil Tractions lost 1} 
points. The various water and power companies connected 
with the Pearson group are inclined to be lower. "Those 
undertakings concerned with munition-making in the United 
States and Canada are mostly dull. Dramatic breaks occurred 
in the shares of the Canadian Car & Foundry Co., the com- 
mon losing 30 points in a day on account of an explosion 
Which took place at the works. 

Industrials followed the general trend of markets. British 
Westinghouse have weakened to 3s. 6d. Callenders ordinary 
and preference have both eased off; the preference, it may 
be worth pointing out, now return BI per cent. on the money. 
Electric Constructions receded to 13s. 9d. British Insulated 
preference are lower at 5. The same tendency is noticeable 
amongst iron and steel shares. The rubber share market, 


however, keeps firm. There is not much business doing, 
naturallv, on account of the attention absorbed by the War 
Loan; but the disposition is to look for higher prices amonypst 


speculative shares generally as soon as the War Loan has 
settled down into permanent hands. Copper, the metal, 
shows no signs of improvement; and, consequently, most of 
the shares connected with the industry have lost sinall frac- 
tions on the week. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELRCTRIOTTY COMPANIES, 


Dividend Price i 
ey, Jan. 16, Rise or fall Yield 
1914, 1915, 1917. this week. p.c. 


Brompton Ordinary .. .. 10 10 4 — 4711 0 
Charing Cross Ordinary 6 6 _ 1832 
do. do. do. 4% Pref. | 8 — A 818 6 
Chelsea ee ee ee ee 6 4 8 = 6 18 4 
City of London .. 9 8 11} _ 72 8 
do. do. 6 per cent. Pref. 6 6 10 — 600 
do. 6 per cent. Pref. 6 9 — 6 1 6 
Kensington Ordinary .. œ. 9 7 — 6 4 6 
London Electric .. ea 4 8 i — 610 6 
do. do. 6 per cent. Pref. 6 6 4 — 615 4 
Metro ponian : Š a 8 2 = 613 4 
t} per c per ceni. Pref. “a 84 — 740 
Bt. Jer and Pali M ... 10 8 6 — 618 4 
South London ss és 6 6 9% — 619 0 
Bouth Metropolitan Pref, oo 1 q lÅ — 678 
Westminster Ordinary .. oe 9 9 58 = 6 4 6 
TRLEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref, ee ee 6 6 93x4 ot ? 6 9 0 
do. Def. oe ee 80/- 88/6 22} xd =- 6 18 4 
Chile Telephone .. sė oe 8 8 Ixd = 614 8 
Cuba Sub. Ord. ee oe ee 6 6 By =. 6 8 6 
Eastern Extension a we 7 8 1B4xd — 615 4 
Eastern Tel. Ord. é ae 7 8 1£8xd —1 *6 16 0 
Globe Tel. and T. Ord. .. a 6 7 124 — 14 8 
do. Pref, ae 6 6 fi —_ t 6 1 6 
Indo-European .. oe - 18 18 49 — $ 612 8 
Marconi ee .».» 20 10 2ł}4xd +A 814 9 
New York Tel. “4 © eo ae 4 o 101 — 490 
Oriental) Telephone Ord. .. 10 10 2} — 49 0 
United R. Plate Tel. .. ie 8 8 i — %6 19 8 
West India and Pan. ee ee | 6d. 1 aaa 9 4 0 
W estern Telegraph ee eo 3 8 184 T % 16 4 
Home Rais, 
Central London, Ord. Assented 4 4 66 ~ 63 2 
Metropolitan is oe ee 14 1 23) —1 4 5 1 
Und rgroun d Electric Oral Nil Nil t = Nil 
nde ectric nary il 3 _ Nil 
O. do. “A” Nil Nil 6.6 —3d. Nil 
do. do. Income 6 6 gl — 233 6 11 10 
Forgien Trams, 4&0. 
Adelaide Sup. 6 per cent. Pref, 6 6 443 «= 61 6 
Anglo-Arg. First Pref 8 = 9 Z) 
do. and Pref. oe sf 32 — re 
Brazil Tractions oe ee oe 4 4 49 = ]} 8 8 4 
Bombay Electric Pref, 6 6 10} _ 617 8 
British Columbia Elec. Rly. Pice. 6 6 6axd — 8 1 4 
do. do. Preferred — Nil 41 +14 Nil 
do. do, Deferred — Nil 334 —3 Nil 
do. do. Deb. 4 4 64 +14 6 12 t0 
Mexico Trams b percent. Bonds — XN 25 — Nil 
do. 6 per cent. Bonds — Nil — Nil 
Mexican Light Common se Nil Nil 7 — Nil 
do. Pref. ee eo Nil Nil 15 — Nil 
Mancyacrurnine ComPamins. 
Babcock & Wilcox Es . 14 16 2 —_ 6 6 9 
British Aluminium Ord. œ. 6 7 28, —- ° 6129 8B 
British Insulated Ord. - 15 17 112 _- 7 610 
British Westinghouse Pret. .. qh it 255 — A 611 4 
Callenders . ee ee ee 15 90 1% IN, j ? 15 4 
do. 5 ‘Pref, oe ee 6 6 4 b è 6 6 0 
Castner-Kellner .. .. V 2 8 — 612 7 
Edison & Swan, £8 paid .. Nik — A — Nil 
do. do. fully pai ., Nil = ] _ Nil 
do. do. 4 percent. Deb. 4 4 ly oe 610 1 
Electric Construction ..  .. 6 1 a - A 800 
Gen. Elec. Pref. ee ee ee 6 6 92 — 6 8 1 
do. Ord. oe ee ee 10 10 183 — 7 5 6 
Henley ee ee oe ee 20 25 16 —_ q 18 10 
do. ip Erer, ee ee ee ay 44 4 — 6 13 6 
India-RO ber ee eo ee 10 10 19} — *8 0 0 
Pelegraph Con. ee ee ee 20 20 88 — 6 6 0 


* Dividends paid free of income-taz. 


MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list. that in some cases the prices are only yenerai, 
and they may vary according to quantities and other circumstances. 


Wednesday. January 17th. 
CHEMICALS, &c. Tar: (lace 
e Acid, Oxalic. s ee .. per Ib. 1 a 
a Ammoniac Sal per ton £16 as 
e@ Ammonia. Muriate (large crystal) se 451 eo 
a Bisulphide of Carbon .. ” 423 nid 
a Borax ES ee oe oe oe 434 Par 
a Copper Sulphate oe si i a £63 a 
a Potash, Chlorate ee ee ee per Ib. 2/6 oe 
@ s. Perchiurate oe es oe 3. ee 
a Shellac es .. percwt. ' 142/- + 
@ Sulphate of Magnesia .. per ton 416 
a Sulphur, Sublined Flowers .. 5 | £19 fa 
a Lump at ia ‘ie 418 aR 
a Soda, Chlorate iz se +» perlb TE oe 
e ” Crystals eo per ton 120]- oe 
@ Sodium Bie hromate, casks ee per lb. oe oe 
METALS, &c. 
ec Braas (rolicd metal T to IT basis) per Ib. ee es 
e T Tubes (solid drawn) oe ft ee ee 
c «ws Wire, basis . ee d ee vi 
c Copper Tubes isolid 'drawn) s% si 1/8 v0 1/83 ad. dec. 
E » Bars (best selected) .. per ton 4166 a9 des 
@ ” Bheet ee oe oe v 2166 £9 des. 
E v Rod . NA $i 2166 £) dec. 
dw (Electrolytic) Bars AA ‘i £il a 
d w ‘ Sheets .. vs #161 N 
d 0 ry) Rods ee £149 ee 
dy W H.C. Wire per ib 1 53 of 
f Ebonite Rod . ee ee oe ee 8- oe 
f oy )|«USheet wesw 26 e. 
n German Silver Wire ss wa ʻi 2/3 è. 
h Gutta percha, tine. Es nee ii 6.10 ss 
h India-rubber, Para fne .. ss ie 8/3 ss 
i Iron Pig (Cleveland warrants) .. per ton Nom. .. 
l n~ Wire, galv. No. 8, P.O. qual, j 4388 £2 ine 
@ Lead, Enghsh Pig. eo ee ee £32 6 ea 
e Mercury .. per bot. 218 16 oe 
e Mica (in original oases) small . per Ib. 6d. to 8/- s. 
e€ vy ” * medium ” 8/6 to 6j- ee 
e t ” ry) large ee D 7/3 to IW- & ap. oe 
d Silicium Bronze Wire .. .. per Ib. 02 3d. dec. 
r Steel, Magnet, in bare... .. per ton os oe 
g Tin, Block (English) ce z ši w ae 
vn » Wire, Nos. 1 to16 .. ee per lb. 3/11 we 


cme a ee ne ee e e e 


Quotations supplied by— 


James & Shakespeare, 
E-dward Tili & Co 
i Bolling & Lowe., 
l Richard Johnson & Nephew, Ltd. 
n P. Ormiston & Sons 
r W.F. Dennis & Co, 


—— —— - = 


e G. Boor & Co, 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co, 

e F. Wiggins & Sons. 

f India-Kubber, Gutta-Percha ard 
Telegraph Works Co., Ltd. 


Official Price of Aluminium.—The selling price of 
aluminium ingots of ordinary commercial purity of 98/99 per cent 
has been fixed by the Ministry of Munitions at £225 per ton. 
carriage paid to consumers’ works. The maximum selling price of 
re-melted aluminium serap and swarf ingots of 98/99 per cent. 
purity has been fixed at £210 per ton, carriage paid to consumers 
works. The maximum price must not be exceeded. but a lower one 
may be fixed by agreement between the seller and the buyer, based 
upon the Metalle Aluminium content. These prices are to take 
effect as from January Ist. 1917. and permits. under Regulation 30.4 
of the Defence of the Realm Regulations, will be granted only for 
such dealings in the above-mentioned materials as are in accordance 
with the ‘above prices. The above prices are subject to alteration. 
at any time, as may be directed by the Minister of Munitions, 


Patents and Alien Enemies.—Mesers. Vickers, Lid.. 
have withdrawn their applications in respect of Patents 
Nos, 92592/0053 and 26.322/07. > A licence has been granted t» 
Messrs. E. R. & F. Turner, Ltd.. in respect of Patent No. 27.545/12. 
yrantel to Amme Giesecke & Koneyen Akt.-Ges. Applications 
have been made by Messrs. Benham & Sons, Ltd.. in respect of 
Patent No. 26.347/12. granted to Albrecht for electric heating 
devices, and by Messrs. N. Dreyfus & L. Gaisman (Hooley Hill 
Rubber and Chemical Co.) in respect of Patents Nos. 11.530/13 and 
11.615/13. granted to Farbenfabriken vorm. Friedrich Bayer & Co., 
and Nos. 12.777/13 and 12.661/14. vranted to Newton for the aame 
firm for the vulcanisation of caoutchouc. 


Sterling Telephone and Electric Co., Ltd.— Mr. Guy 
Burney. managing director of this company. has isshed. under date 
January Ist. 1917. the following circular :-— 

“ We have the pleasure to announce that the enemy shares of 
this company have now been acqiured from the Public Trustee by 
Sir John Bethell. Bart.. M.P.. and his friends. Sir John Bethell 
has consented to act as chairman of the company. Sir Thoma: 
Bethell (brother of Sir John) and C. S. Syrett. Esq.. have also been 
elected directors of the company. The whole of the shares are 
now entirely held by British-born subjects. The difficulties asso- 
ciated with the enemy share-holding having been removed, we 
trust we may confidently/look forward) to a continuance of your 
friendly relations and support.” 

a 


D 
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COLONIAL TELEGRAPHS AND TELEPHONES. 


s 


By R. W. WEIGHTMAN, M.1.E.E. 


(Abstract of paper read before the INSTITUTION OF 
ELECTRICAL ENGINEERS.) 


(Concluded from page 53.) 


Prins poe relon in some pana of South 
frica een qui enomenal, especially in t ini 
districts of the Rand. phoney Set ere nea 

In Canada, the Bell Co. have central-battery manual sys- 
tems in their larger exchanges, and in exchanges below 600 
or 600 lines they use magneto boards. They have no auto- 
matic exchanges. The practice of the Manitoba Government 
Department is on similar lines. 

In Alberta and Saskatchewan the Government exchanges 
at Calgary, Medicine Hat, Lethbridge, Regina, and Saskatoon 
are equipped with the Strowger automatic system, as is also 

6 municipal exchange at Edmonton. This latter exchange 
was ìn 1907 with a 500-line installation, but is now 
for 10,800 lines, of which 9,300 are connected. It is spread 
over four exchanges and an area of roughly 20 square miles. 
Ajil other exchanges in these two provinces are magneto 
except two central-battery manual exchanges at Saskatche- 
wan. 

Dry cells are used on all subscribers’ magneto instruments 
throughout Canada. 

The block and alley system of distribution is generally 
followed. i 

Superimposed telegraph circuits, which are usually leased 
to the telegraph companies, are arranged on both ‘ simplex ”’ 
and “composite” systems. The “simplex” is the well- 
known system which gives one Morse circuit ‘superimposed on 
one telephone pair by means of repeating coils. The “ com- 
posite” gives two Morse earthed circuits, which can be 
worked either single or duplex, and one metallic telephone 
circuit on one pair of wires. The theoretical connections of a 
terminal composite set are given in fig. 4. e condensers 


Earth Retardation coil } 
émfd 7 non-inductively g 
To Morse i connected : Line 
i 
, ion coils 
inductively connected 
To Morse Line 


Fic. 4.—'' COMPOSITE °’ System or Superruposina Two 
TELEGRAPH CIRCUITS ON TELEPHONE PAIR. 


and retardation coils on the Morse arms prevent the tele- 
phone currents from passing through these arms, and they 
also so flatten the telegraph currents that the “thump” 
which would otherwise be heard in the telephone is reduced 
t a minimum. The condensers and retardation coils con- 
nected in shunt with earth off the telephone circuit have the 
effect of reducing the momentary telegraph currents that 
pass from one Morse circuit to the other through the tele- 
phone circuit. These earthed branches have a high imped- 
ance to telephone currents and a low impedance to telegraph 
currents, so that the latter are largely shunted to earth. The 
condensers in ‘these branches prevent the earths on the re- 
tardation coils from interfering with the local telephone calling- 
signals. The telephone transmission loss due to the intro- 
duction of a repeating coil at each end of a telephone circuit 
on the *'‘simplex” system is equal to about one mile of 
standard cable, while the loss on a circuit equipped with a 
sompoere. set at each end is equal to about 3 mile of 
cable. 

The minimum ch efficiency on the long-distance cir- 
cuits varies under the different administrations, but it ranges 
from 30 to 36 miles of standard cavle. The general dryness 
of the climate contributes to a up standard being attained. 

Long-distance lines are equip with lightning dischargers 
on the poles at suitable intervals, and where these wires ars 
taken into an office or testing station it is a common practice 
to' place the dischargers one or more poles away on each side 
of the office. The ‘‘ Chapman" arger shown in fig. 5 
13 a type much used for this purpose. 

, Branching jointe on underground cables are of the lead 
Y-type, and all joints, both straight and branching, are 
treated with pa wax. In making a vee a joint the 
lead sheath is removed from the ends of the cable for a dis- 
tance equal to the length of the lead sleeve. The core is 
bound tightly with strips of muslin at the end of each cable 
sheath, the bindin being packed close to the sheath so as to 
prevent the wires g cut by the edge of the sheath. The 
exposed condtctors are thoroughly “‘ boiled out” by 
hot parafin wax over them with a ladle until all traces o 
moisture are removed and the binding is thoroughly saturated 
with paraffin. Enough paraffin enters the sheath to form a 


' Francisco, 3,800 


seal, which protects the cable against moisture while the joint 
13 being made. The temperature of the paraffin is above that 
of boiling water, but it must not be high enough to scorch 
or make brittle the paper insulation. In “boiling out” the 
cable it is the rule to work from the oable sheath towards 
the ends of the conductors. The jointing of the wires is done 
in the usual way, the joints being distributed along the 
whole length of the splice. The whole of the jointed wires 
are again *' boiled out" until traces of moisture have 
been removed. The splice is then wrapped with strips of 
muslin and compressed until the lead sleeve will just slip 
over the splice. The splice is again ‘‘ boiled out,” and this 
operation 1s again repeated after the final wrapping is com- 
pleted, the drying out being continued until air bubbles 
cease to appear on the apuce The lead sleeve is slip over 
before the splice has had time to cool and is wiped on to the 
cable sheath at each end. 

_ The splice on a dry-core cable is undoubtedly its weakest 
point, but this form of joint when carefully made is so 
reliable that breakdowns are of very rare occurrence. It is 
in almost general use in the United States. 

There is no through communication yet between the Eastern 
and Western shores of Canada. There is a break of 600 
miles between Fort William and Kenora in which there is 
no telephone line at all, and the Rocky Mountains form an- 
other break between Alberta and British Columbia. The 
longest lines regularly in use in Canadian territory are those 
between Montreal and Windsor, and Montreal and North 
Bay, distances of about 600 miles. Loading coils are in use 
on both open-wire and underground sections of the long 
distance circuits. Communication is given with a large num- 
ber of places in the United States through the trunk lines 
of that country, the longest distances being Montreal to San 
miles, and Toronto to San Francisco, 3,200 


miles. (Communication has since been arranged between 


instrument 1 


Fia. 6.—LODGE DISCHARGER, 
fi: uo’ NATAL PATTERN. 


t Instrument 2 


Fic. 5.—CHAPMAN LIGHTNING 
ARRESTER (CANADA). 


Montreal and Vancouver, vid the American trans-Continental 
line, a distance of about 4,000 miles.) l 

The telephone development of Canada is higher than that 
in any of the other Dominions or Colonies. For the whole 
of the country the average number of telephones per 100 of 
the population is 6.5. In British Columbia the average is as 
high as 11, while in Manitoba and Alberta the figures are 
1) and 8 respectively. l 

Probably no country in the world has taken up automatic 
telephony so whole-heartedly as the Australian Common- 
wealth. In 1912 the chief electrical engineer personally in- 
vestigated the systems then in use in America and Europe. 
His report, dated October 10th, 1912, deals in a very thorough 
manner with the comparison which may be made between 
manual and automatic systems. In comparing the semi- 
automatic with the full automatic he contended that the view 
that it is desirable to interpose an operator to control the 
series of operations that have to be made, and to check and 
correct failures when these occur, is wrong, and he declared 
himself emphatically in favour of the full-automatic for Aus- 
tralia. Since then important headway has been made; full- 
automatic equipment has been installed in 10 exchanges, the 
largest of which is Perth, with over 3,000 subscribers. Six 
other exchanges are in course of construction or approved, 
tenders have been invited for a further 18, and 14 others are 
under consideration. The exchanges so far opened are all 
equipped with the Strowger system, but both the Siemens 
and the Western Electric Co.’s systems are to be tried. 

Both central-battery and magneto exchanges are in use. 
Distribution from all the larger exchanges is effected by 
means of underground cables. On very small exchanges 
open-wire distribution is adopted. Rubber-covered poper coro 
aerial cable has been used in certain of the States, but it has 
not proved satisfactory. : ; 

Selective 4-party line services are provided on the central- 
battery exchanges, and code-ringing party lines on the others, 
and on lines in country districts. 

Both wet and dry cells are in use on subscribers’ instru- 
ments, but the Post Office Leclanché cell with powdered 
depolariser is now being adopted. Bae ee 

ere is a fairly extensive trunk system within the indivi- 
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dual States, but the only capital cities as yet connected are 
Melbourne-Sydney (595 miles) and Melbourne-Adelaide (4874 
miles). On both these circuits Morse duplex is superimposed 
and worked regularly. Loading coils have not yet been 
introduced into the Commonwealth. The percentage of tele- 
phones to the population at the end of last year was 2.721. 

New Zealand was very early in the field in establishing 
telephone exchanges at its principal centres, and many of 
the exchanges installed between 2 and 30 vears ago are still 
in operation. Many of the larger exchanges have become quite 
madequate for present requirements, and the question of 
substituting more efficient systems has been before the 
authonties for some years past. ‘The introduction of the 
central-battery manual system was contemplated, and three 
Western Electric central-battery exchanges were installed, but 
the administration hesitated to introduce this system generally 
in view of the development of automatic svstems. In 1911 
the chief electrician of the department was deputed to inquire 
into the various systems in use in America and Europe, and 
as a result of very exhaustive investigations he recommended 
the adoption of automatic exchanges for several of the prin- 
cipal towns. Experiments were carried out with several auto- 
matic systems available at the time, and the Western Elec- 
tric Co.'s full-automatic system was decided upon as being the 
best calculated to meet the varied services of the Dominion 
Centracts were entered into with this company for exchanges 
for the Wellington and Auckland telephone areas, and for 
separate single exchange installations for Masterton, Hamil- 
ton, Oamaru, and Blenheim. The ultimate capacity of each 
of these exchanges is the same, viz., 1,800 subscribers’ lines, 
and 200 junction lines for special services, 

At Wellington the system will have three main exchanges 
with immediate equipment for 4.000, 2.500, and 600 lines 
(ultimate capacities 8,000, 4,000, and 2.000 respectively). In 
addition, three sub, or ‘‘ satellite ” exchanges off the largest 
main exchange, with capacities from 200 to 60 lines, are 
= contemplated, the ultimate capacity of the whole system bein 

20,000 lines, and accessory junction lines. Two of the main 
exchanges are now being installed, and but for delavs caused 
by the war these would have been in operation by now. At 
Auckland the arrangements will be on similar lines with four 
main exchanges and two “satellite” exchanges, the total 
ultimate capacity being the same as at Wellington. It is not 
too much to say that before many years have passed all the 
important exchanges throughout the Dominion will be “auto- 
matic.” 

The longest speaking circnit is that between Wellington 
and Auckland, a distance of about 420 miles. This is obtained 
from two 400-lb. copper wires which are used for quadruplex 
telegraph purposes during the davtime. At night-time—- 
after 6 p.m.—they are used as a telephone trunk circuit. In 
many cases telegraph circuits are superimposed on the tele- 
phone wires, and phantom telephone circuits are also obtained. 
Loading coils have not so far been installed. The standard 
of speech on trunk lines is the equivalent of 30 miles of 
standard cable. The number of telephones per 100 inhabi- 
tants is 4.6. 


LIGHTNING DISCHARGEKS AND PROTECTORS. 


To-day it is generally, although by no means everywhere, 
recognised that the proper place for the lightning discharger 
is outside the building, or if inside, it should be placed as 
near the point of entrance of the wires as possible. 

No form of lightning discharger known to the author will 
save wires if they are actually struck by lightning; thev may 
be merely severed by the discharge, or short lengths of wire 
may actually disappear, deflagrated by the current, and such 
cases are not of rare occurrence on open country lines. The 
discharges the engineer has to protect himself against are 
those due to induction. 

In Natal the author carried out a Jong series of experiments 
with the object of proving what types of protectors were best 
suited to the different working conditions there. 

For protection at out-of-the-way offices where unreliable 
attendants are in charge, the carbon discharger is not alwaya 
suitable. At a station of this class a discharger is wanted 
which will give protection without earthing, the line. For 
this purpose the Wurts discharger was found to be most 
reliable. The type used had three cylindrical pillars of non- 
arcing metal with serrated surfaces, set in a porcelain base 
mounted on an iron bracket. The cover is of zinc. It will 
take one line wire on each outside pillar, the middle pillar 
being connected to earth. The connecting wires from the 
line wires were led as straight as possible, without spirals, 
twists, or sharp bends, and the earth was made as short and 
direct and as good as possible. With all types of dischargers 
it is essential that the -greatest care be given to these points. 
The insulated wires running into the office were spiralled a 
few turns where they left the line wires, and the slight 
impedance thus introduced formed an effective choke to the 
discharge. Where dischargers of this type were employed 
‘and properly installed all other protective devices, such as 
fuses, spindles, and reels with fusible wires on them, were 
dispensed with. ‘ae : f 

This discharger is equally satisfactory on sections of line 
where lightning is specially troublesome, as on high, exposed 
tracts of country. Connected to the wires at suitable intervals 
they save them from damage due to heavy lightning charges 
flashing from the wires .to the arms and poles, and they relieve 
the discharges at the terminal stations. 


On railway siznalhng lines on which metallic circuita were 
used to ininitnise the effects of lighting, the discharger bown 
in fig. 6 was used. On these circuits working bad to be car- 
ried on at all times, as any interruptions resulted in the dis 
organisation of railway trate. This discharger 18 on the 
lodge principle, and is the most effective discharger known 
to the author. It is, however, very expensive, and prohitn- 
tively so for a number of wires. The Wurts discharger might 
have been quite adequate, bnt it was introduced on other 
lines subsequently to the adoption of the Lode discharger 
on these railway cireuits, and the latter served the purpose so 
well that any risk there might have been in trying the other 
war never undertaken. This type of Lodge discharger 1s con- 
structed with two separate series of three discharge disks and 
choke coils for the line wies. The central disk is earthed. 
The two line wires are connected to the two top diska, and below 
each disk there is a choke col containing a number of tums 
of fairly heavy wire. The main discharges take place at these 
disks. The two succeeding disks on each side are similaris 
arranged with choke coils. With these dischargers in us 
the signalling instruments were operated in the heaviest 
lightning storms and not in a single instance dunng servera! 
years of operation did a discharger fail in its duty. As the 
edges of the line disk? were burnt away by the discharge-. 
they were turned slightly round to give fresh points for di> 
charge, and it only rarely happened that a disk became w 
burnt as to require replacement. 


NEW ZEALAND TRADE. 


A careful analysis of New Zealand's import trade during 1915 
by Mr. R. W. Danton, H.M. Trade Commissioner in New 
Zealand, has been published by the Board of Trade (Cd. 8.415. 
Price 44d. Wyman & Sens, Ltd.) Mr. Dalton remarks that the 
United Kingdom maintained its trade at a surprisingty high 
level, having in mind the ditheulties under which manufac- 
turers were working. While this fact is justifuble cause for 
gratihcation, it should be remembered that, though tbe 
results are not as yet remarkable, it is an undoubted fact 
that the manufacturers of certain countries not so much 
affected by the war have taken the opportunity of abnonmual 
conditions to endeavour not only to capture trade which was 
formerly held by enemy countries, but also to establish them- 
selves in face of competition, from whatever quarter. To 
this end they have been assiduously applying themselves w 
the appointment of agents and the organisation of gelling 
campaigns. : 

The results of these activities may be more apparent in the 
statistics for the year 1916. Meanwhile, it may be regretted 
that, probably as a result of their being so bard pressed 1p 
other directions, manufacturers at home who are determined 
to appoint agents in this market show a disposition to put 
ott doing so until after the war. The advisability of so doing 
must be very seriously questioned, for, with foreign manufac- 
tnrers diligent in their search for good agenta, and with 
agents doubtful as to what the after-war conditions may be— 
and, therefore, disposed now to take offers which may be 
made to thern—it would seem to be a dangerous policy to 
defer until more normal tines the first steps towards tbe 
preparation of a selling organisation. a 

While due credit must be given to the majority of New 
Zealand buyers for their lovalty to former suppliers, the fact 
that, in times such as those through which our rnapufac- 
turers have passed, they should be able to maintain their 
trade at this bigh level in a market so far distant speaks 


very eloquently for their enterprise, for the efficiency of the 


shipping lines, and for the protection of the Navy. 

It was only to be expected that supphers nearer to the 
Dominion markets should be able under the circumstances 
to increase their trade with this market, for the time being. 
at anv rate. Australia and Canada have increased their per- 
centage shares of the competitive trade by 1.7 and 1.2 res- 
pectively, so that the share of the Empire in the trade of the 
Dominion is even greater than it was in the previous year. 
The percentage share of the United States in 1915 increased 
by 2.0, and that of Japan, though small, by 0.9. ; 

“The two latter countries in particular have been actively 
establishing organisations in this market on a more or less 
permanent basis. Nevertheless, bearing in mind what the 
manufacturers at home have been able to accomplish during 
the war, and the fact that productive methods have been 
very much improved, there seems ground for believing that. 
if during the war they do what they can to maintain their 
touch with the market, when the war is over they will be 
able to regain their former position, if not to strengthen it. 
There is also ground for presuming that a part, at least, of 
such success as foreign countries may have had in this market 
during the war is merely temporary, and will automatically 
disappear when manufacturers at home are again in a posa- 
tion to supply. For the rest, it has still to be seen how fav 
the war has increased the competitive ability of British 
manufacturers; but it may be presumed that they will be on 
a more favourable basis than ever before. Added to this. 
there is the undoubted fact to be taken into account that 
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the buyers of this Dominion are more than ever prepared to 
purchase British goods in preference to those of any country, 
and that this attitude, arising poneey from patriotism to 
the Mother Country, is strengthened by a realisation, as & 
result of the war, that the support of Empire undertakings 
13 desirable, if not essential, in the best interests of the Domi- 
nion. If, in the meantime, manufacturers can spare the time, 
and will take the trouble, to explain to-customers exactly 
what they are doing for the war, and how the war is inter- 
fering with their ordinary trade, the patriotism of the Domi- 
nion is such that a clear understanding will produce a marked 
effect on business. 

Dealing particularly with machinery and machines, Mr. 
Dalton remarks that in this trade, production in which in 
the United Kingdom has probably been affected most of all 
industries by the war, the share of the United Kingdom in 
.the total has declined from 59.0 per cent. to 55.4 per cent. 
It cannot be denied, however, that the United Kingdom’s 
pesition in this trade before the war was not at all satisfac- 
tory. In relation to other trades, the percentage of the im- 
ports supplied by the United Kingdom was low, and there 
are certain important lines in which United Kingdom manu- 
facturers are quite outclassed by their competitors. In con- 
sideration of t e various items it will be noticed that, almost 
without exception, those lines are either lines which have 
been the subject of comparatively recent invention or deve- 
lopment, or are such as are particularly adapted to Colonial 
conditions, and are in a great measure different from the 
articles required to serve similar purposes in the United 

gdom. The inferences to be drawn from these conditions 
would appear to be hardly complimentary to the ability and 
efficiency in designing and marketing of United Kingdom 
firms. As there can be no doubt that the manufacturers of 
the United Kingdom are second to none in manufacturing 
ability, it can only be supposed that their real fault has lain 
in failure to ascertain modern needs in such countries as 
New Zealand, and to manufacture to meet those needs, as 
well as in failure to organise an adequate selling campaign. 

It is such conditions as these which have doubtless given 
rise to many of the criticisms of the efficiency of British 
manufacturers which one hears. Most of these criticisms are 
entirely unreasonable, and many are the product of hearsay 
or the outcome of a disposition, becoming all too popular, to 
imagine that the British manufacturer generally is effete as a 
serious competitor for the trade of the world. One cannot, how- 
ever, consider the statistics under this class without concluding 
that in certain sections of this trade, at least, there is need 
As some further enterprise on the part of United Kingdom 

rms. 

The leading competitor is the United States, but it may, 
perhaps, fairly be said that if the reason why British firms 
dv not secure more of this trade is because they are not 
sufficiently enterprising, it is not equally true that the fact 
that American firms do secure it is a proof of their enter- 
prise being greater. In many of the lines in which American 
firms are found to be predominant, the articles are of a 
nature which have had to be made in the United States to 
meet the needs of that country, and, as the conditions are 
much the same in this Dominion as they are in America, 
the same articles will suffice. The conclusions to be drawn 
from this are that such trade as the United Kingdom does 
secure in these lines is, and will be, the result of greater 
enterprise than that of their American competitor, and that 
the belief existing here that American firms are more enter- 
prising than British is to this extent, at least, fallacious. The 
fact is that American production is so much standardised that 
in the majority of cases, perhaps, manufacturers in that 
ccuntry would be even less disposed to alter their patterns 
than British firms—the trouble is that they are not so fre- 
quently asked to do so, because, for the reasons already indi- 
cated above, there is not the same need. 

„The above remarks are made well understanding that con- 
ditions have changed in the United Kingdom since the war, 
and that there is reason to hope that when the war is over, 
manufacturers at home, having extended their plants, and 
finding that there is need of trade to keep them going, will 
turn their attention to many of these lines. If they do, there 
is no doubt that the trade in New Zealand in goods of the 
class now under consideration wilYexperience a change. 


PRINCIPLES INVOLVED 'IN COMPUTING 
THE DEPRECIATION OF PLANT. 


By F. GILL anb W. W. COOK, Memssrs I.E.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
; ENGINEERS.) 


Ir is not very satisfactory that engineers should hold such 
divergent views on so important a question as depreciation. 
Possibly this is due to the subject being regarded as one for 
the accountant alone, but in our view depreciation concerns 
the engineer, the financier, and the accountant, and no one of 
the tbree is competent to settle the question in any particular 


case, as, in order to obtain correct results, there must be co- 
operation between the three. 

By the term ‘ depreciation ” is intended to be covered: (1) 
Provision for the diminution in value of plant in place and 
working (that is, its loss in value to the owner as a continuing 
plant), by reason of causes outside his control, such as age, 
wear, and accidents; this provision is hereinafter called ‘* re- 
newals.’’ (2) Provision to enable the owner to take plant out 
of commission before its physical life is exhausted in cases 
where, from either progress of the art or growth of the bysi- 
ness, it is economically advisable to do so (that is, by reason 
of causes within his control); this provision is hereinafter 
called ‘* improvements.” 

It should be noted that the expression ‘‘ renewals” denotes 
provision in respect of actual expired capital outlay, while 
the expression ‘‘ improvements ’’ denotes provision to enabla 
plant to be destroyed while still valuable. 

The function of the engineer in this matter is to provide 
the information necessary regarding the plant, such as first 
cost, residual value, and life. 

The function of the financier is to provide information 
regarding the money, the amount available, the rate at which 
it can be borrowed, and the rate that can be obtained for the 
loan of it. 

The function of the accountant is to provide accurate 
records based on the decisions arrived at, and to see that the 
real results are neither disguised nor bidden. 

All three must come to a common decision, and each in 
any calculations he has to make must work to it, otherwise 
nothing but chaos can result. 

When preparing a specification for plant to achieve certain 
definite results, there is usually more than one way of arriv- 
ing at the desired end, and skilful judgment in the selection 
from among the alternatives must be exercised. 

While the first cost of alternative plans is highly important, 
in most cases it is nothing like so important as the annual 
charges, and generally the decision as to which alternative to 
bes can be made upon consideration of the annual charges 
alone. 

Annual charges are composed of four principal parts :— 

1. Return on capital outlay. 

2. Depreciation—as already defined. 

3. Maintenance, the cost of keeping the plant in as good 
condition as 18 desirable, but not of renewing it. 

4. Operation—the cost of working the plant. 

It is desirable to insist upon the importante of the utmost 
accuracy in the preparation of the annual charges. If the 
cost of any plant is to be judged by its annual charges, they 
must be the true annual charges, and one cannot express 
these by the single statement that they are, say, 14 per cent. 
per annum of first cost, unless either the cost is uniform 
each year, or the rate mentioned is an equated rate taken 
over the prospective life of the plant. 

The suns required for return on capital and depreciation 
both depend upon tbe treatment of the capital account anid 
the depreciation fund; in fact, these two are so intimately 
connected that their costs cannot be treated independently. 

For the purpose of this paper there are two lives which 
must be defined :— 

(a) Physical Life, that, is, the period during which the 
plant would continue to perform satisfactorily the service to 
which it is adapted, if allowed to do so, but subject to all 
causes outside the control of the owner, such as wear an} 
tear or accidents. 

(b) Economic Life, that is, the period of physical life 
shortened by causes within the owner's control, such as desire 
for economy, improvement of service, the taking out of plant 
because a greater capacity is required. 

It is necessary to distinguish quite clearly between these 
two. The physical life affects the amourft to be put aside 
each year for renewals, and since by definition the plant can 
perform its service satisfactorily during the whole time, there 
18 no compulsion to renew before the conclusion of the 
physical life. i 

The renewals fund thus ensures that the money invested 
in plant is always represented by the assets, provided that 
none of it is voluntarily destroyed. , 

In order that the owner of the plant may be always in a 
position to take advantage of developments and still be in a 
sound position, it is necessary to have a special fund avail- 
able for the purpose, and such a fund is referred to in this 
paper as the improvements fund. 

s such a fund is necessary for the successful conduct and 
progress of tbe business, the annual contributions are, in a 
continuing business, part of the annual charges against the 

lant. 

j The distinction between the renewals fund and the im- 
provements fund must constantly be borne in mind. , 

The charges to the renewals fund represent actual expired 
capital outlay each year, and consequently are the measure 
of the diminution of the value of the plant in place con- 
sidered as a structure, whilst thY improvements fund enables 
plant to be superseded before its physical life is ended, and 
ensures that when this ia done the value of the assets shali 
always represent the invested capital. 

The methods of arriving at the deduction to be made for 
any plant which has already been in existence some time 
may divided into two classes :— 

(a) Based on a detailed examination,of the plant and an 
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(b) Based on an estimated life which the various classes of 
plant will have under a given standard of maintenance, and 
providing for the diminution in value by writing off or setting 
aside a proper sum in respect of each expired year (or other 
portion) of life. 

When carefully examined there is really no sharp dividing 
line metween these two methods. 

In the case of detailed examination (a), proper weight can 
be given to condition, but physical examination alone will 
not enable a proper deduction to be made for the depreciated 
state of the plant. In some cases, for some years, the plant 
shows no sign of wear or decay, yet obviously some provision 
ought to be made for the expired life during these years. It 
is usual, therefore, and necessary, to estimate the first cost, 
life, age, and residual value. 

If, as in method (b), the bulk is considered instead of the 
individual items, the life and age can be estimated with much 
greater certainty, while consideration of the amount spent 
on repairs and upkeep, supplemented by inspection, will give 
the condition. 

The measurement of the effects of wear and tear and the 
passage of time is essentially a financial operation, and no 
satisfactory solution can be found without going through the 
steps of establishing the first cost, residual value, life, and 
age. 

It is often said that one cannot say how long a certain 
plant will last; but this js not a sufficient answer. One must 
estimate the life if there is to be any atteinpt towards scientific 
treatment in planning. 

One cannot neglect capital charges, i.e., return on capital 
and provision for depreciation; and the latter depends very 
largely upon life. 

Those who sav the life cannot be estimated, and take, rav. 
10 per cent. as capital charges, do, in fact. estimate the life, 
though they do not state the period. and thev do so without 
taking the necessary precautions to estimate it correctly, 
because for any particular rate of return on money, and with 
a given residual value, 10 per cent. per annum can only be 
arrived at by one definite life. 

Further, without estimates of lives one cannot logically 
arrive at one common rate foe capital charges for various 
classes of plant capable of living for various periods. It fol 
lows, therefore, that of necessity estimates of life must be 
made. 

Most of the examples in the paper which concern economic 
life have been worked out on a basis of :— 

First cost 
Residual value 
Economic life 


£100 
13 percent. 
19 vears. 


and the examples which concern physical life on a basis of :— 


First cost £100 
Residual value e ‘es ... 2 percent. 
Physical life wa ae .. 2 years. 

In both cases interest where taken is at 5 per cent. per 


aunum. 

Let the essential conditions be that the plant shall be 
charged with a yearly sum sufficient to:— 

(1) Pay for all maintenance. . 

(2) Pav all operating expenses. l 

(3) At the end of the physical life, renew the capital outlay 
ou it. 

(4) Provide sufficient money to enable the company to take 
advantage of improvements in the art, and take out of com- 
mission, when desirable, plant which still has some years of 
life left in it. 

(5) Pay the company an agreed return on the money in- 
vested, say, 5 per cent. per annum. 

(6) Let it be also assumed that the capital is £100, and that 
it and the plant do not increase during the whole time. 

Maintenance and operating costs are assumed to remain 
constant and can be neglected. 

The money received each year in advance for renewals and 
improvements cannot remain idle; it must be used to repay 
the capital gradually, or be lent at interest to someone out 
- gide the business. 

Since the matter can be treated in different wavs, it is 
necessary to consider what tests shall be required of the 
various methods. There are two: (1) The total cost of all 
the annual charges for the economic life of the plant shall 
not exceed the real cost; and (2) the incidence of the annual 
charges shall not be such as to cause anomalies in the con- 
duct of the business in different yeurs or periods, unless such 
incidence is due to some plant condition. 

In the typical methods to be examined, it is assumed that 
the first cost 1s £100, the residual value at the end of the 
economic life £13, and the economic life 19 years. 

The present value of all payments, £94.86, is the total cost, 
independent of any method, to be used in the first test of 
any method. 

There are various methods of treating the provision for 
depreciation, but substantially they reduce to the following : — 

(1) Maintenance Method, wherein no regular sum is put 
aside, the plant being maintained and renewed out of revenue 
expenditure. i 

(2) Reducing-Balance Method, wherein a uniform percent- 
age is deducted each year off the reduced capital cost. 

(3) That usually called the Straight-Line Method, wherein 
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the anaig charge is the ratio of one year to the total tirne 
or life. 

(4) Sinking-Fund or Annuity Method, wherein value is 
given to the interest the fund will earn until it is wanted. 

(1) The Maintenance Method affords no means of calcula 
tion; it is bound to be irregular, and since no charge can be 
made until a renewal actually takes place, the method is 
Ne in arrear unless and until a complete renewal is 
effected. 

(2) The Reducing-Balance Method is very frequently em- 
ployed to ascertain the amount to be allocated for deprecia 
tion at the end of a year. The first cost being assumed at 
£100, the residual value 13 per cent., the economic life at 
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Fie. 2. -ANNUAL CHARGES. 
STRAIGHT-LIS METHOD As 
FREQUENTLY POSED. 


Fig. 1. -ANNUAL CHARGES. 
RrepEeciNe BALANCE METHOD. 
b 


f 


19 years, it will be necessary to apply a rate of 10.18 per cent. 
per annum to the reduced balance to extinguish the £57 
during the life, and the costs for return and depreciation are 
shown In fig. l. 

This method results in a relatively heavy charge in the early 
years, and a very hgbt one in the last years. The present 
value of the whole series of payments is 494.560. and so this 
inethod satisfies the check as to total cost; there only re- 
mains the check on dneidence. 

(3) The Straight-line Method has been strongly advocated 
and requires extended consideration. 

As usually posed, it is siuplicity itself. £57 is to be found 
in 19 years; theretore, all that is required is £4.58 per annum 
for depreciation and, with £5 for return, the total charges 
for these two heads are £0.59 per annuin, as shown in fig. 2. 

This table does not, however, pass the test of total cost: 
the present value of 19 annual pavinents of £0.58 each at 5 
per cent. is £115.77, instead of £94.56, an excess of £20.91. 

It £4.55 be set aside annually, there will, of course, be 
£57 accumulated at the end of the 19 vears; but since it ìs 
not prudent to leave money idle, itis plain that interest ought 
to be, and will be, earned by the money so set aside annually. 

If interest is taken at 5 per cent. per annum and added to 
the growing fund, there will be at the end of the 19 years 
not the {£57 required, but £139.84, so the yearly payments 
must be reduced below £4.58 per annum until the amount 
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Fie. 4.-- ANNUAL CHARGES. 


Fro. 3.- ANNUAL CHARGES. 
STRAIGHT-LINE METHOD IN 
PRACTICE, 


SPRALGHT-LINE METHOD. 
Part or CAPITAL REPAID 
EACH YEAR, 


is just sufficient to accumulate only the £87 required, and 
this needs a yearly payment of £2.55 for the 19 years. 

If the earned interest be not added to the fund, but’ 
credited to the general revenue account, as is generally the 
practice of those who uphold the straight-line method, the 
effect is that the revenue is increased thereby, with the result 
that a higher return on the capital is obtained, the interest 
earned by the depreciation fund not being required for the 
plant. But this is a violation of the hypothesis, because a 
stated return on capital was to be earned, no more and no 
less. 

This case is shown in fig. 3. Here, again, the present value 
of all the payments exacted for the plant is too great, being 
£115.77. 

If the straight-line law is followed, but instead of accumu- 
lating a fund the capital is partly repaid each year, the 
present value is seen to be correct at .86, and there re- 
mains the question of incidénce. Fig./ 4 shows this. 


Vol. 80, No. 2,043, January 19, 1917.) THE ELECTRICAL “REVIEW. 83 


(4) Annuity Method. Fig. 5 shows the case treated as 
an annuity, by which sacl year a part of the capital is 
repaid and a return is paid on the capital outstanding. Here 
the total annual charge is uniform at £7.85 per annum, made 
up of the decreasing return component and an nerean ng 
depreciation component. At the end of the life all the capita 
has been repaid, except £13, which will be found by the sale 
of the plant. The plant gets the benefit of interest, because 
as capital is repaid the return thereon ceases. The present 
value of the series of payments is £94.86. 

(4) Sinking-Fund Method. Fig. 6 shows the case treated 
b; a sinking fund; in this instance the capital remains fixed 
at £100, and a fund is built up gradually against the end of 
life, at which time, and not until then, the money will be 
required either to repay the capital or to replace the plant. 

Here the total annual charge is uniform at £7.85 per 
annum, made up of uniform charges each year both for 
return and for depreciation. The present value of the series 
of payments is £94.86. 

The depreciation fund is not required until the end of the 
life, and, of course, earns interest in the meanwhile; in this 
instance the interest is added to the fund, and because of that 
addition the annual charges are reduced. 

The advocates of the straight-line method have to choose 
between figs. 2, 3, and 4. 

They cannot adopt fig. 2, because that requires either that 
no interest is earned by the money paid annually in advance, 
or that interest is earned but not disclosed, .each being an 
untenable position. 


They cannot adopt fig. 3, because that requires the plant 


to pay an enhanced annual charge under the plea of its 
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Kia. 5.—ANNUAL CHARGES. Fia. 6.—ANNUAL CHARGES. 
ANNUITY METHOD. SINKING Funp MerTHOD. 


teing required to provide for depreciation, although, as a 


matter of fact, the enhancement is used to give the owner a 
. greater return. — 

They are not likely to adopt fig. 4, because that requires a 
charge which reduces each year till the end of the life of each 


TABLE J.— PRESENT VALUE OF THE ANNUAL CHARGES FOR 
19 YEARS BY. THE VARIOUS METHODS SHOWN. 


Method “No, | obargess’| “values 
ee l. 
Real requirements __... foe fad — — 94°86 
Reducing balance tee, -ANS | 1 15°18 94°86 
to 
| 2719 
Straight lime as frequently posed... | 2 | 9°58 115°77 
Straight line in practice oe we! 3 i 958 11577 
Straight line if proportion of capital! 4 | 9°58 94°86 
is repaid each year to 
5°46 | 
Annuity... ome cai we Page 5 785 | 9486 
Sinking fund ... ey wwe | a G T85 94°86 


rtion of plant, and then increases and again commences to 
all. It would be impracticable to base any rates on this table. 
_ . Tabulating the present values of the whole transaction by 

the various methods, we have Table I 

Now, it is obvious that each method produces exactly the 
required present value, except that which takes up the posi- 
tion that interest will not earned on the money received 
each year and in advance of being required, or while admit- 
ting that interest will be earned does not credit it to its 
source. 

Examining the-methods shown in Nos. 4, 5, and 6, each of 
which has a present value of £94.86, for the test of inci- 
dence, Nos. 1 and 4 require an annual charge which varies 
each year, while Nos. 5 and 6 have charges wihch are steady 
each year. 

There is no condition as regards the plant which requires 
this varying annual charge, and certainly no plant condition 
which would enable one to distinguish between the varying 
annual charges in Nos. 1 and 4. 

If there is some real reason for varying annual charges, of 
course they ‘must be faced; but if they are untrue, it is 
conas to cumber a forecast of annual charges with a varying 
scale. 
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The reducing balance method (No. 1) is seen to be one of 
convenience, and not of fact, because if it were really correct 
that the annual charges vary in ‘such a marked fashion, c.g., 
Ist year 15.18 per cent., 6th year 8.87 per cent., 12th year 4.66 
per cent., then either there must be some counterbalancing 
increasing cost, or the charge to a consumer for the use of 
the plant would require to be a reducing one. 

__ There is no such reducing charge in practice; consequently, 
if the steady charge to the consumer is sufficient to give a 
return of 5 per cent. in the first year, then the same charge 
will give 15.8 per cent. return in the 6th year, 39.3 per cent. 
in the 12th year, and 94.8 per cent. in the 19th- year. 

_ The same reasoning applies to the method shown in No. 4; 
in ordinary practice there is no such reducing charge, except 
in book-keeping, and that has its foundation in convenience 
or .prudence, and not in the actual requirements of the plant. 

On the other hand, both the annuity and sinking-fund 
methods are correct in amount, satisfy all real requirements 
demanded by the plant, and, being uniform, can be easily 
handled. 2 

In practice it is not usual to repay the capital fractionally 
each year; the money set aside for depreciation id generally 
accumulated until wanted, and the sinking fund method 
satisfies all conditions of the problem so far. 


(To be continued.) 


LEGAL. 


SECRET PROCESS IN RUBBER MANUFACTURE, 


In the Chancery Division on Thursday. January }tith, Mr. Justice 
Peterson continued the hearing of the action brought by the 
Alperton Rubber Co. against Manning and the Belgium Tire Co. to 
restrain the disclosure of a secret process for the hardening of 
rubber, so as to render it suitable for electric insulation and other 
purposes. The allegation was that the defendant Manning, while 
in the plaintiffs’ employ, obtained their formula for a hardened 
rubber called Alperlite, which they had introduced as a sub- 
stitute for the German Stabilit, and had disclosed it to the Belgium 
Tire Co., who were now manufacturing a similar substance. 

Mr. Haghes, K.C., and Mr. Hodge appeared for the plaintiffs. 
Mr. Herbert, K.C.. and Mr. Manning for the defendant Manning. 
and Mr. Tomlin, K.C., and Mr. Deighton Pollock for the Tire Co. 

Opening the case for the defence, Mk. HERBERT said that a 
winding-up order had been made against the plaintiff, and the 
Official Receiver, who was acting as liquidator, after considering 
the matter, did not feel in a position to goon with the action, 
which was being continued by the debenture-holders. Mr. Herbert 
also pointed out that Mr. Hughes had not thought it worth his 
while to go on with the claim against the Tire Co. for inducing the 
defendant Manning to leave plaintiffs’ employ. His submission 
was that on the evidence already given, and the evidence he should 
call, there was no justification for the claim in the action against 
Manning. His case was that Manning had acted in a perfectly 
bona fide manner. The formule he had been using while with the 
plaintiffs were part of his technical equipment, and he was entitled 
to use them wherever he might go. Really the only important 
formula was that which related to Stabilit, and the question turned 
upon whether Manning had taken that formula and communicated 
it to the defendant company, and that company was manufacturing 
something from a formula supplied by Manning, which he had 
obtained in confidence from the plaintiffs. He understood that the 
Belgium company were not only not using that formula, but were 
going to prove that they were using quite a different formula. 
However that might be, the plaintiffs’ evidence had not connected 
Mr. Manning with communicating any process to the Belgium Co. 
The action was brought entirely under a misapprehension. The 
plaintiffs thought that Manning was in the employ of the Belgium 
Tire Co., and had taken this formula to them, whereas he was acting 
as a commission agent, and had merely placed orders with them. 

Mr. TOMLIN said that his case was that the Belgium company 
never had any information from Mr. Manning, They had been 
experimenting with a view to finding a substitute for Stabilit, and 
had found one. The case made against them was that they had 
received information from Mr. Manning, but there was no evidence 
as to that of any sort or kind. The case made against them was 
one of suspicion, and nothing else. Mr. Manning denied in the 
witness box that he had communicated any information obtained 
while in the plaintiffs’ employ. He was a costs clerk with the 
plaintiff company, and had nothing to do with the technical part of 
their business. Nothing whatever was said about secrecy when 
he was engaged. 

Evidence was called on behalf of the Belgium company to show 
that the formula used by them was not the same as that used by 
the plaintiffs. 

The case is proceeding. 


PETITION FOR REVOCATION OF PATENT. 


In the Chancery Division, on January 11th, Mr. Justice Sargant 
again heard an application on behalf of the respondent, Mr. Ralph 
Hancock, to a petition by The James Keith & Blackman Co., Ltd., 
for the revocation of his patent relating to centrifugal fans. 

Mr. J. H. GRAY applied to have the petition held over, so that it 
should not come on for trial before the June (Trinity) sittings of 
the Court. He said the patentee was at present in America upon 
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Government business, and there was no probability of his being 
able to return soon., but his solicitors were prepared to pive an 
undertaking that if he returned before the time indicated for the 
hearing, they would notify the petitioners to that effect. 

e His LORDSHIP granted the application on the respondent's 
solicitors undertaking that if they knew of their client's intended 
return, they would let the other side know. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


UNITED STATES OF AMERICA.—A recent decision by 
the Board of General Appraisers entitles crude india-rubber 
in sheets—imported in the form of sheets about 12 in. wide, 
%) in. long, and 4 in. thick—to entry free of Customs duty 
under the Tariff Act of 1913. 


ARGENTINE REPUBLIC.—A Presidential Decree, dated 
October 17th, regulates the Customs procedure in connection 
with the clearance of sainples at Argentine ports. Parcels of 
samples may not exceed 1U kilogs. (22 lb.) in weight, other- 
wise they will be regarded as “' cargo,” and placed in ware- 
house at the port of entry. Only parcels containing articles 
which have been so defaced, &c., that they are useless for 
trade purposes may be cleared as “samples without value.” 
When such samples are imported in trunks or other con- 
tainers subject to duty, the importer must pay or enter into 
a bond for the amount of duty leviable. 

Parcels containing samples of kinds not included in the 
pee ue paragraph, or which may be classified unde. any 

eading of the Valuation Tariff, are to be regarded as ‘‘sampic: 
of (commercial) value,” and, as such, shall pay duty in 
accordance with the values established by the Appraisers, 
piovided that the samples consist of separate pieces of goods 
which are commonly imported in sets, and that there are 
only one or two pieces of each class of article; or—if the 
saniples consist of articles of miscellaneous kinds, classes, or 
qualities in the form of one or two pieces to illustrate each 
kind or quality—provided that such samples are those of 
goods which are of kinds commonly imported in larger quan- 
tities and in parcels containing only one kind or quality. In 
this case, the interested party must declare in detail the 
pieces or objects which he wishes to import, and he may 
apply for permission to examine the contents of the parcel 
if such examination is necessary in order that he may make 
a correct declaration. 

When samples consist of single articles illustrating goods 
which are sold in pairs, the interested party must annex to 
his declaration a statement, in triplicate, specifying the 
“ manufacturing number ”?” of each article and the material 
of which made, the dimensions, and any other details which 
serve to distinguish one object from the others of the same 
general category comprised in the importation. 

Parcels of samples must bear, on the outside, in addition 
to any marks, numbers, and addresses, the word *“ muestras,” 
or its equivalent in a foreign language. 

Customs officers are forbidden to permit importers to alter 
the condition of objects imported from foreign countries and 
documented as “samples,” cither by stamping such objects 
or perforating them with a view to depriving them of their 
quality as saleable merchandise. AN parcels containing goods 
not defined as samples in these Regulations, but which, never- 
theless, may be sought to be cleared through the Customs as 
samples, shall render the importer liable to the penalties pro- 
vided by the Tarif Law. 

The complete text of the Regulations may be consulted at 
the Department of Commercial Intelligence, 73, Basinghall 
Street, E.C. 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED). 


Published expressly for this journal by Messrs. W. P. Tnowrson & Co., 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 
10. ‘Adjustable shade for gas and elcctric light.” H. AsHKTON. January 
2nd. 
16. “Electric starters for combustion engines.” D. C. S. Sanpeman. Janu- 
ary 2nd. 


18. “ Electric cables.” British Insucatep & HeLssy Castes, LTD., AND 
J. BROTHERTON. January 2nd. 

38 “ Automatic electric control of petral-clectric, &c., vehicles.” V. S. 
Rosinson & P. F. Smith. January ond. 

41. ‘Electric ignition for inte:nul-combustion engines.” 
Jenuary 2nd. 

51. “ Transmission dynamometer.” F. D. Everett. January 2nd. 

84. “Control of electric motors.” J. M. L. Seater. January 2nd. 

90. * Electric lamp or other vacuum tube having a copper leading wire.” 
G. Ontani, S. Yaco & T. Yasar, January 2nd. (Japan, January 26th, 1916.) 

97. “Electric treatment of reaction substances." F. H. A. WIELGOLASK!. 
January 2nd. 

117. “Electrolytic apparatus.” I. 
3r 1, 1916.) 

131. * Electric incandescent arc lamps.” 
(General Electric Co., U.S.A.). January 3rd. 

139. “Combined starting and lighting dynamos for motors cars, &c.” E.C. 
R. Marks (Soc. Anon. des Etablissements L. Blériot). January 3rd. 


B. T. Lane. 


(U.S.A., June 


H. Levin. January 3rd. 


British THosuson-Hovuston Co. 


153. *“ Electromagnetic switches."" Evmecruic & Onvnavcs Accessoanss Cr 


AND J. Erctteacs. January 3rd. 
155. ** Electro-magnetic regulating and switching devices.” 
Orunance Accessoxis Co. & J. FicuerLs. January Sed 
177. “ Lynition systems.” W. J. MELLERSH-J}aCk son 
Janvary 4th. 

. 180. “ Magneto-electric machines "" G A. Listen, M-L Mecnare & E. A. 
Watson, January 4th. 

196 ** Shock-resisting winding for rotating mayret coils." Vercams Mas 
CHINENPABKIKS Akr. Ges. January 6th, (Austria, May 24th, 1916) 

216. “ Locking device for electric lamp globes.” W. C. Euis (A. Ello 
and E. Ambruse). January $th. 


2). ‘ Apparatus for electric welding.” T. E. Munnar & H. R. Wooosos 


FEascteic asp 


(Philips-Brintom Co.. 


January 4th. (U.S.A., January lth, 1916) 

249. "“ Apparatus fur automatically retransmitting through bucceséve lines 
telegraphic messages received from a distant station.” N. È. Arrigtom, East- 
Es Tececrarn Co. & A. Fraser. January Sth. 

053, 254, 255. “ Process of electric welding T. E. Muamav. Januar! 


5to. (ULS.A., February 18th, 1916.) 

964. ‘Electric ignition of gas, petrol, &c., internal-combustion cngines.” 
W. S. Frost. Januory Sth. ' 

w2. * Alternating<urrent dynamo-clectric machines.” 
aNg Motor Co. & W. SransFitco. January 6th. 

$06. ‘Electric signalling systems. F. G. Bett, W. C. Daver, ao Tur 
SipkiING Tersernonse & Exvectxic Co. January 6th. 

313. “ Telephone system." Axtiesecskaser Ecextaisk Burgau. 
Gih (Norway, January loth, 1916) 
314, 315. “ Ipnition dynamos.” 

March 15th, 1915.) 


Lancasmzaz Dean? 


January 


C. T. Masos. January 6h. (USA, 


PUBLISHED SPECIFICATIONS. 


- 


1915. 

13,176. Power Transmission Systems. W. 
(September loth, 1914.) 

15.886. Apparatus For Ccosinc anr Doors or RaiLway anD UKE Vasc. 
Knorr-Bremse Akt. Ges. November 10th, 

16,113. WATTMETERS AND LIK INSTRUMENTS FOR THE MrcsugaMEWwr oF 
Ecectric Power. H. E. Trent. Neasember loth. (November llth, 1914.) 

17.247. Taking Maciuines ann Drivin MECHANISM THEREFOR. British 
Thomson-Houston Co (General Electric Co., U.S.A.). December 8th. 

17,393. LIGHTING Agkancewent FOR OrHTHALMIC anD Tuerapsunc Woar. 
W. J. Harvey, December lith. 

17.399. Maring Darth SOUNDING. 
cember llth. 

17,557. Apparatus FOR Cowmruaisc Sratistics MecHANIcALLy sy Ti AID oF 
Peneoratep Banos, C. Hapagenmitier. December Joth. 

17,600, AUTOMATIC. WELHING ArpraRATUS, MORE ESPECIALLY FoR Ligulps. 
F. C. R. Marks (Adam). December 16th, 

17,662. Sionatuinc Laur. A. A. Lyon. December 17th. 

17,691. Execrric SicĒssuse. International Electric Co. H. E. R. Roose 
and R. G. le Noir. December 17th. (Addition to 3.520/15.) 

17.736. Macnetic Comrassrs Creagh-Osborne, A J. Hughes and Henry 
Hughes & Son, Ltd. December Isth. 

17.753. Controv. or ELrrcrrical Mrastrinc Instruments, M. J. E. Tis:y 
ani N. C. F Jensen. December 20th. 

17.895. GyKOSCOPICALLY-CONTROLLED Torrrpoes AND LAUNCHING TUBEs THERE 
tok. Crucible Steel Co. of America, December 22nd. (April 3rd, 1915.) 

oT, AUTOMOBILE TORPEDOES AND Lacxcuinc TUBES FOR USE THEREWITH. 
Crucible Steel Co. of America. December Rad. (April 3rd, 1915.) 

17.925. Avromatic Trax-siorpinc Devices. A. L. Lyttle & G. 1. Costeiw. 
December 22nd. 

17.934. Means POR CONTROLLING IHE Srrep OF A MACHINE. 
less Telegraph Co. & C. S. Franklin, December 23rd. 


Morrison. September lith. 


Sir R. A S. Paget and Dwddell. De- 


Marconis Wire 


1916. 


‘Lhe numbers in brackets are thuse under which the specification will be 
printed and abridged, and all subsequent proceedings will be taken. 

9. Rucway SicnaLunc. H. W. Firth & F. W. Leake. January 3rd, 19)6 
fled An.) 
35353. ELECTRIC INDICATORS. 
Ela tric Light Co. January Sth, 116. 
O56, PROCESS FOR OBTAINING SouiD Propucts OF CONDENSATION FRON 
PHENOLS, FORMALDEHYDE, AND SALTS OF SULPHO- ACIDS, K. Taraso & PF. 
Schestakoff. January 20th, 1910. (1u2,635.] e 
1,397. RAaDIO-TELEGRAPHY. J. Bethenud & E. Girardeau. 
1215. [100,058,] 

1.420. ‘Tnexwostats. C. E. Hearson, February Mth, 1916. 

2.341. Arc Licht CARRONS AND METHODS OF MANUFACTURING THE SAME. 
Pike. February 2st, 1916. [1u2,645.} 

2.641. Projector Arc Laur. J. Brockie and Johnson & Phillips. February 
Wnd, 1916. [102,647.) 

2697. AUTOMATIC Exectric POR SIGNALS. WwW. 
February 23rd, 1916. [102.649.] 


R. E. H. Lovelace and Ediswan & Swan United 
[lulz a9.) 


February 2ni, 


[102.538.} 
R. D. 


A. Jeboult & H. S. Stobart. 


3,022, AUTOMATICALLY-OPERATING AND Swrrcu FoR Macue SwircHing Ters- 
PRONE SYSTEMS 4ND THE Likę. Western Electric Co. & J. G. Hackley. March 
l6th, 1916. [102.055.] 


W. T. Henley’s Telegraph 


4,683. CICK-BKEAK Etrerric Corrino MEMBFRS. 
Q (102,662.] 


Works Co. & E. E. Judge. March 30th, 1916. 


X. W. Grondin. April 10th, 1916. 


5,238. Train-storrinc ÅPPARAIUS. A. 
[102 ,067.] 
5,722. Raway SIGNALLING AND INTERLOCKING Arraratus. T. E. Haywood, 


[102,673] 


A. G. Kershaw, and Saxby & Farmer. April 19th, 1916. 
E. J. Kingsbury. 


5.847. [LLUMINATEÐ MONS OF THE MoONOGKAMMIC TYPE. 
April 20th, 1916. {102,674.] 
E. A. Laidlaw & W. H. Grinsted. May 5tb, 


6.401. TELEPHONE Sysrems. 
1916. (102,630.) 
6,619. Evrcinic Laur Sockets. W. Hunt (Bryant Electric Co., U.S.A.) 


(102.682.] 
B. Jones. 


May 9th, 1916. 
8,112. FIRE ALARMS. June 8th, 1916. [102.583] n 
0,197. IGNITION ÅPPARATUS FOR START'N3 INTERNAL-COMBUSTION ENGINES. 

Be ak Mekaniska Verkstads Akticbolag & O. J. K. Kabr. July 19th, 1916. 

(102.698. } 

11,740. PrerayMenc ELECTRICITY METERS. 

tember 18th, 1913. (101.555.] 

14.416. Evectric Conpensers. G. Giles. October 13th, 1915. [101,801.] 
14.745. Apparatus FOR ELECTROCUTING ANIMALS. E. G. Fairholme & A. D 


Landis & Gyr. Soc. Anon. Sep- 


Clarke. October Ith, 1916. {102,704.] 
16,563. WIRELESS SIGNALLING Systems. British Thomson-Houston Co. (Gene- 


ral Electric Co.. U.S.A.). October 19th, 1915. (Divided application on 


14,769/15.) [102,709.] 
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` this aspect of the organisation idea. 


No. 2,044. 


LL e l meee 


\ 
TRADE ORGANISATION. E 


DvuRING the past two years a vast amount of atten- 
tion has been devoted to the question of .national 
industrial organisation. There have been luncheons 
and conferences, lectures and negotiations, all de- 
signed to further movements in that connection. 
How far have all these efforts been successful in 
bringing the industries of the country into one fully 
representative body armed with authority and in- 
formation to enable it to speak on behalf of indus- 
try as a whole? There is a feeling that, notwith- 
standing all that has been done, there is still some- 
thing wanting. 

As we have ventured to suggest for a long time 
past, strong trade associations are necessary to 
which the Government can turn for information 
regarding particular trades, but we should like 
to feel that our negotiations and conferences 
gave better promise of an actual Parliament of 
Industry in which all our national industries had 
their seats occupied by duly accredited representa- 
tives of Capital, Labour, and Industry. It would 
be so much more satisfactory for the Government to 
be able to turn with confidence to a truly national 
and representative body when it needed guidance 
in regard to large industrial policy. We are sure 
that Mr. Neville Chamberlain must have thought so 
in the course of his National Service investigation 
and preparation. At present the Government is 
able in some cases to depend upon the co-opera- 
tion of a number of specialised and more or less 
representative trade associations, but some of the 
industries have not one coherent body qualified to 
speak on their behalf, and only a comparatively few 
of the associations which are in existence are 
co-ordinated in their operations. The war has 
demonstrated the need for trade associations to 
foster and develop particular departments of indus- 
try, and as was shown in our pages at the time, Mr. 
Asquith last year gave Governmental approval to 
We may be 
pretty confident that the Lloyd George Government 
will not be less in favour of our industrial house being 
set in order along these lines, for between now and 
the end of the war, as well as in the years following, 
all sorts of questions will be bound ‘to arise in con- 
nection .with which it will be necessary for the 
State to consult those responsible for the conduct 
of our great industries, whether as capitalists or as 
workers. 

The call for organisation of trades, or, more pro- 
perly, industries, was voiced once more last week it: 
a lecture at the London School of Economics. The 
audience was not one of manufacturers, so the treat- 
ment of the subject necessarily had to follow 
more or less general lines which to us and our 
readers would not be at all unfamiliar. One of the 
ways in which the lecturer (Mr. E. J. P. Benn) seems 
to us to differ from other speakers when dealing 
with this matter is in his discounting all efforts 
that have been made during the last two years. We 
confess to feeling a little disappointment that the 


.ccmprehensive super-organisation of all great in- 


dustries has not emerged by now, but we are not 
inclined to agree with him that ‘Chambers of Com- 
merce, federations of industry, and other similar 
bodies live almost entirely upon politics,” 

nor can we quite agree that “their existence de- 
pends upon the tariff agitation,” though in some 
cases we know that it does do'so. Yet we cannot 
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see why, even if they do so depend, they should 
have *‘ no place in the serious study of the develop- 
ment of trade efficiency or the increase of national 
output.” In other places at least one of the fede- 
rated organisations (which was represented at Mr. 
Chamberlain’s Birmingham meeting last Saturday) 
has been attacked because it is not outspokenly pro- 
tectionist. We do not believe that either Mr. Benn 
on the one hand, or the daily Press on the other, 
assists the organisation movement by dragging in 
fiscal controversies. It seems to us that Mr. Benn 
wants us to start de novo, as though all the great 
irdustrial negotiations of the past two years were 
so much serious effort thrown away, and he would 
have us face the fiscal question as though there had 
been no war with Germany, in which connection we 
have no fears whatever that he will be able to carry 
the nation with him. Not only does it seem to us that 
Mr. Benn wants us to start de novo in regard to our 
organisation efforts, but he expresses views which 
might be more in keeping with a state of things 
which would exist if we were at the beginning of 
industry instead of having reached the advanced and 
complex industrial position in which we stand to-day. 
His desire is that every workman and workwoman 
should be a member of a trade union; that every 
manufacturer should be a member of a trade asso- 
ciation; that from the trade unions and trade asso- 
ciations in a given industry there should be elected 
representatives to sit in a Trade Council; that from 
these Trade Councils there should be elected a 
National Trades Council with a member of the Gov- 
ernment at its head, whose duty it would be to pro- 
mote the trading interests of the country, and that in 
this way the Government should recognise and con. 

trol both parties in industry. The Government must 
demand of the unions that they abandon their in- 
dependent and irresponsible attitude, and it must 
demand of the masters’ associations that they give 
up those elements which are contrary. to the public 
interests. 

The trade association idea is preferred to the 
trust or amalgamation tendency, because it would 
keep the little man in being. The little man ts 
described as a ‘“‘ tremendous ’’ asset in trade, for, 
somehow or other not explained, he is “‘ essentially 
British.” His only trouble as seen by Mr. Benn 
is that he will devote his energies to fighting other 
little men ‘* instead of joining with them in an effort 
to fight the battles of the nation, and to improve 
himself and his industry.” In passing, we may say 
that we were not aware that it was only the little 
man who fought his competitors, but we fully agree 
that “if we can get the advantages of amalgama- 
tion or united action without destroying the little 
man we shall be better off.” How are we to pro- 
ceed in order to reach this very desirable end 
when the “‘ little men ’’ have to meet in competition 
Teutonic trusts with anywhere between £10,000,000 
and £15,000,000 capital? Here by a stroke of the 
pen we have it. Let us, he says, organise our 
little man, let us arrange his work for him, “‘ force ” 
him to specialise on some one little part of the 
trade in which he is engaged, then we shall ‘‘secure 
the advantages of economical production, which is 
the main asset of the trust or combine.” Now this 
is essentially a matter for manufacturers, and for 
those who have built up our industries with indivi- 
dual enterprise and capital; it is certainly not a new 
one for discussion among electrical manufacturers. 
Would newoomers ever be admitted to an industry ? 
If so, would they be told what they must manu- 
facture? Could we call this freedom from restraint 
of trade or of industrial enterprise? We hardlv 
know which idea we prefer—that of the trust 
or that of the trade association in which co- 


operation cum compulsion is the ruling principle. 


Can it be supposed that the latter is an attractive 
policy wherewith to induce every manufacturer to 
become a member of a trade organisation? To 


e 


effect it would certainly call for a Government 
which was prepared to impose compulsion upon 
industry all round, and with an iron hand. 
How can it be effected otherwise in this ven 
human world—except at a School of Economics: 
Its only chance of succeeding is through negotia- 
tion, and, if you will, ‘peaceful suasion ” within 
the ranks of an industry itself. Mr. Benn’s ideas 
may sound attractive enough at a homely gather- 
ing at the London School of Economics where 
there is a lecture but no following discussion: 
they may be applicable, too, in respect of bed- 
steads or of boots, but our concern is more with 
the electrical and engineering industries, and the 
possible application of those ideas thereto ìn this 
year of grace nineteen hundred and seventeen. 
When the lecturer refers to the iniquities of the 
‘stupid competitive system” which forces even 
manufacturer to attempt to cover the whole of his 
trade, and thus waste half of his energies, we in- 
chine to the view that he over-states his case-- 
unless he has boots and bedsteads in his mind. The 
application of the principle of co-operation is already 
at work in some trades, among them the electrical. 
and we beleve it will grow spontaneously or bv 
judicious fostering rather than by forcing. 

We are sorry that the space at our disposal pre 
vents us from following Mr. Bénn through mam 
other parts of his lecture. The whole discourse 1s 
a very interesting, though ambitious, one, for we 
agree with him that “‘ trade is a very larve subject. 


far too complex for any one mind to grasp 
properly,” ‘Sone can very easily become lost in 
detail.” After all, the specialists in each trade 


must know their own problems best, wherever tiie 
State comes in to promote their organisation under 
its protection. 

We confess to a little confusion, arising in 
our minds as we consider some @f the lecturer's 
remarks. For example, we cannot quite see 
what sewers and cemeteries have to do with “trade.” 
at any rate, in the way he uses them. That they are 
essential, as trade is, for our well-being, voes with 
out saying, but is it suggested that we now give 
less attention to trade than we do to local vovern- 
ment because there are thousands of local author:- 
ties? If so, then surely he means that in the multi- 
tude of organisations there must be strength and 
wisdom! tie says: *' There are 28,078 local authe 
rities in the United Kingdom to attend to sewers. 
cemeteries, street lights, and other such details. 
Surely trade is worth at least as much attention.” 
But, surely, we have more than 28,678 factories. 
works, firms, associations, and oryvanisations look- 
ing after trade! 

We are entirely at one with Mr. Benn when he 
argues in favour of more enterprising and co- 
Gperative effort on the part of traders in the cap- 
turing of trade abroad; but this is an old story m 
the electrical and engineering world. ‘‘ Every trade 
must present a united front to foreign competition,” 
and the ‘small man’’ who cannot afford to cover 
tlhe markets with business-vetting men of the night 
type on his own account knows quite well that if 
he have the mind to do so he can secure his share 
in competition with the foreigner by actiny in co- 
operative groups, whether consisting of half-a- 
dozen different sections of his particular industry or 
of half-a-dozen individual firms in his own part? 
cular section. It is partly because the Teutonic 
trusts have been so wealthy that thev have been 
able to cover the world markets so efficiently with 
capable representatives, and have been able to 
secure the spoils. Im some of the coming market: 
of the world they may repeat their performances if 
we are content to act in such matters individually 
as ‘‘ small men,” however much the latter may be 
“ forced ” to alter their lines of manufacture in the 
interests of economical production. 

Dr. Heath, of the Advisory Council, in congratu- 
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lating Mr. Benn on the plainness with which he had 
expressed his opinions, told us that for the securing 
of Government grants for industrial research repre- 
sentative trade associations were essential, and that 
associations which desired to secure these grants 
would have to be representative of the employers, 
of the workers, and of men of science. It is along 
these lines, then, that we must proceed to develop 
and adapt our associations, though, of course, there 
are many other things besides research grants— 
important as these are—for which they exist. 


READERS who are interested in 


British Elec- trade statistics will view with in- 
trical Experts terest the graphic summary of our 
aud Imports electrical export and import busi- 


during 1916. ness during the last few years, 
which we publish elsewhere in this 
issue. Attention may be drawn, amongst other 
. things, to the gratifying improvement in export 
values during the past year, despite the many ob- 
vious difficulties of overseas trade; to the important 
pcsition now occupied by France as a purchaser of 
Rritish electrical goods; to the growth of Dutch 
lamp imports into this country, the value of such im- 
ports during the year having. considerably exceeded 
£300,000; and to the growing activity of the Japan- 


ese electrical industry, as represented by the rising . 


values of Japanese material imported into this 
country, and the competitive power which this por- 
tends in other more accessible directions. 

Although the importation of American electrical 
goods continued on a large scale, comparable with 
German business before the war, yet there appears 
to be a tendency to a falling-off in values, which 
we hope may be due to other causes than merely 
official restrictions. 
reason to be proud of the result of our efforts dur- 
ing the year, which, in addition to rendering mate- 
rial assistance. to allied and more nearly related 
countries at a critical time, have no doubt helped to 
augment the “silver bullets ”’ 
tory in the field, 


In the recent case of the Clones 
Electric Lighting Co. v. Commis- 
sioner of Valuation, which was 
heard at Monaghan on January 
18th, Judge Johnston, sitting as 
Recorder at Quarter Sessions, heard an appeal from 
the Commissioner of Valuation. The case related 
to the valuation of the Clones electric lighting 
undertaking, and his Honour, in his judgment, con- 
siders some points which are of general interest. 
As those who have been concerned with the law 
of rating are aware, the assessment depends upon 
what an individual known to lawyers as the ‘‘ hypo- 
thetical tenant °? would pay for the property as a 
going concern. In the case of a house, the hypo- 
thetical rent is comparatively easy to determine; 
but who can say off-hand, or even after much com- 
putation, what any individual might pay as rent for 
the property of an electric lighting company? The 
rateable value of the property of the company in 
question was recently fixed (for 1915) at £100. In 
1914 it had been £25, and the company appealed. 

The first question for decision was whether a 
112-H.P. gas engine and a 40-H.P. oil engine should 
be included as part of the rateable property. In 
England, such machinery would be rateable on the 
principle laid down in the Tyne Boiler Case, but in 
Ireland the matter is virtually decided by statute, 
the Valuation Act, 1860, providing that ‘‘ motive 
power . shall be valued with the buildings,” 
but that *‘ no machinery shall be taken into account 
ather than that used for the production of motive 
power.” Judge Johnston decided that the engines 
were rateable; but he also decided—gand with his 


The Rating of 
an Electric 
Lighting Station. 


On the whole, we have good © 


which represent vic- 


decision we venture respectfully to agree—that the 
accumulators, dynamos, switchboard, and belting, 
being mere tenant’s fixtures, were not rateable. 

Passing on to other questions, he held (applying 
certain well-known principles) that the rateable 
value must depend on revenue. It was contended 
on the part of the appellants that inasmuch as the 
year 1914 meant a loss to the company, that year 
should be taken-into acoount when arriving at the 
profit. The learned judge, however, declined to 
accept this view, saying that the letting value of the 
hereditament as it stood was the figure to be ascer- 
tained. It was not for him to look back to previous 
years. He did, however, allow regard to be had to 
the meter readings of 1916, which made it plain 
that, as the career of the company was one of in- 
creasing prosperity, they were favoured by his hav- 
ing regard only to the revenue of 1915. In the 
event, he reduced the rateable value from £100 to 
£75, after pointing out that the “revenue” in 
contradistinction to the ‘‘ constructional cost” 
method of valuation was the right one to adopt in 
the case of electric lighting companies. Incident- 
ally, it may be mentioned that, in arriving at the 
gross profits, the appellants sought to be allowed 
to deduct the rent which they had to pay for the 
land on which the power station stood. But this was 
not permitted, because if they had redeemed the 
rent by an expenditure on capital account that would 
be treated, for rating purposes, as landlord’s capital, 
and would not carry with it any allowance. 


THE Committee appointed by the 

The Education Manchester Association of Engi- 
of Engineers. neers in November, 1914, to con- 
sider this subject, recently issued a 

valuable report, which ought to be in the hands of 
all employers and educational authorities. Pro- 
posals are put forward to bring about closer co- 
operation between these parties, by the election of 
representatives of the former by the large technical 
societies, to form, with an equal number of tech- 


‘nical representatives of the local educational autho- 


rities, an advisory body to deal with all questions 
(other than finance) arising in connection with the 
education of engineering apprentices. The Com- 
mittee takes the view that in all cases the school 
or university training must be supplemented by 
adequate shop training, which cannot be given at a 
technical school, and must be continuous through- 
out a definite period. Too early specialisation is 
deprecated, 14 years being suggested as a suitable 
age at which to decide upon a boy’s future voca- 
tion. . 

Referring particularly to engineering apprentices, 
the Committee recommends the raising of the mini- 
mum age for leaving school to 15 or 16 years, the 
attainment of a satisfactory standard of education 
before apprenticeship, and continuity in education 
by part-time attendance at school up to the age 
of 17; after attaining that age those who are 
capable of assimilating advanced technical training 
should be admitted to a day course (one day per 
week), the remainder being encouraged to attend 
evening classes. An important feature of the re- 
commendations is that scholarships should be pro- 
vided to enable deserving youths in the works, 
whose behaviour and progress are satisfactory, to 
obtain further education. - 

For brevity and lucidity the report is unexcelled. 
and the recommendations will, we believe, meet 
with the approval of the vast majority of those who 
have studied this important subject. The only un- 
certain element is the attitude of employers towards 
the proposal that apprentices shall spend two half-- 
days a week at school, with wages, up to the age 
of 17; but some of our best firms are already work- 
ing on similar lines, and we believe that the con- 
cession would be amply repaid within a short time. 
Hearty co-operation is again the key to the position. 


f 
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SOME CONSIDERATIONS 
AFFECTING THE USE OF ELECTRICITY 
IN AGRICULTURE. 


(Continued from page 64.) 


A QUESTION which will naturally occur to any engineer who 
studies the broad question of agricultural electrical supply, 
is as to the possible scope of such business. 

Unfortunately, detailed statistical information bearing on 
farm power does not appear to exist in this conntry, and in 
regard to this and other matters it is only possible to make 
certain deductions from published data. 

In our issue of December 8rd, 1915,® we published a 
rough map of the agricultural portions of England, showing 
the existing supply undertakings which might be utilised in 
initial attempts to supply the farmers in the area shown. 
About 160 such generating stations were shown as being in 
touch with agricultural country; for electrical supply 
purposes each of these stations can be assumed—as a basis of 
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other engines was employed, steam, the most wasteful form 
of power on a farm, accounting for 106,000 H.P., or nearly 
one-half. The figures do not include temporarily hired 
engines, which would, no doubt, have greatly increased the 
total, and it is obvious that in the intervening, and particu- 
larly the last two, years a great increase must have occurred 
in the total. 

An interesting feature of the 1906 figures is that only 
“4 H.P. was used, on the average, per holding (of 1 acre and 
above), while in the case of the holdings of 1 to 50-acre 
size, an average of only -06 H.P. was used per holding. 

It cannot be contended that these figures are any guide 
two the farmers’ possible power requirements, if electrical 
power were available, as will be gathered from Mr. Kerr's 
paper on the subject last year; if anything, they are 
significant of the backward state of the agricultural 
industry. 

In the discussion following the reading of that paper, it 
was pointed out that Hereford farm consumers paid an 
average of £25 each for electricity, and on this basis some 
24 millions per annum of additional revenue from farms 
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MAP SHOWING PROGRESS IN ELECTRIC SUPPLY TO FARMS IN PART OF OXFORD COUNTY, ONTABIO, 


estimate—to deal with an area 10 miles in diameter, equal 
to 784 sq. miles, or, deducting 14 sq. miles for the built-up 
area of the town, which is usually not a large one, there is: 
left 77 sq. miles of agricultural country per station. 
According to the 1906 Census of Production, the number of 
holdings or farms per 1,000 acres varies from 12 to 14 as 
between the Eastern and Western English agricultural areas, 
representing, roughly, 70 to 80 acres per farm, a figure 
which is probably a fair average, bearing in mind that the 
small holdings are more numerous in the vicinity of towns. 
On this basis it will be seen that each of the assumed station 
areas would contain from 600 to 700 potential farm con- 
sumers, in addition to village and private house consumers, 
possible industrial users and public lighting. Averaged over 
160 stations, this represents, roughly, 100,000 potential 
farm consumers for a small portion only of the country, and, 
if we can judge by published data regarding farm business 
here and abroad, each farm would, on the average, be 
worth ať least 80 lamps and 5 H.P. of power to the electric 
supplier, representing a total of three million lamps 
and half a million H.P. in the initial stages for the 160 

undertakings referred to. | 
` Published data in regard to power actually used on farms 
are very meagre and, no doubt, misleading at the present 
time. 

For instance, in 1906 it would appear that for the whole 
of Great Britain some 213,000 H.P. of steam, gas, oil, and 


* “ Rlectricity in Agriculture ; ite National Aspects.” 


alone is awaiting the efforts of supply authorities in the 
160 central-station areas referred to. 

As touching on the traction problem and the possibilities 
of employing electric tractors, vehicles, and ploughs, it may 
be noted that there were in 1906 about a milion and 
a-half horses on farms in Great Britain, at least half of 
which were, no doubt, used for traction purposes. 

The work carried out by Mr. Kerr at Hereford demon- 
strates the feasibility of supplying farms in the vicinity of 
a country town, but it leaves us to surmise as to the position 
which might arise if the farm load greatly preponderated 
over that of the town. 

No reliable data, so far as we know, has appeared in 
reference to a considerable rural supply system, which is 
strictly applicable to English conditions, and an investiga- 
tion of the. probable load characteristics, and other features 
of such a system, would be of considerable assistance in con- 
nection with the movement for agricultural supply. — 

An American writert who recently investigated | thie 
aspect of the question as regards the Pacific North-Western 
area of the U.S., pointed out that in the particular under- 
taking investigated, 37 per cent. of the population served 
was outside the city limits; this 37 per cent. furnished 
88 per cent. of the company’s revenue, but required 51 per 
cent. of the operating expense and gave only 10 per cent. of 


* “ Application of Electricity to Agricultaral Purposes"; I.ME.A. 
Proceedings, 1916. 


t N.E.L.A. Papegon ‘ Rural Transmission Lines,” by A. 8. Hall- 
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the operating revenue and about one-third of 1 per cent. of 
the net operating income. However, it appears that though 
cach class of business is credited with its own operating 
and financial expense, the rural business is catered for 
by a cut rate, because it is argued that were it not for the 
37 per cent. of rural business the city business would show 
a less net revenue than it now does, and the rates on the 
city business would have to be materially increased. It is 
further argued that such rural business might be justified 
even if carried on at an apparent loss. The limiting factor 
is the quantity of rural business which a given city business 
can profitably- support. In this particular case the rural 
business gave 38 per cent. of the gross revenue, but required 
47 percent. of the total investment, or 9 per cent. more 
than its share, and incurred additional financial charges to 
that extent, and the writer in question addresses himself to 
the problem of overcoming this handicap, believing that 
the solution will be found in the adoption of new and 
cheaper standards of construction for such work; wider 
limits of variation of supply voltage; specially adapted 
rural rates; and the joint use of pole lines by electric 
supply and telephone lines—a joint service being prac- 
ticable in cases where a single service is not on the ground 
of cost. 

In this country, so far as can be judged from experience 
in farm supply, such consumers would find it profitable to 
pay a higher rate for energy than the usual town rate, which 
is often based on the competition of a cheap gas supply 
which does not extend into the farm areas. 

The experience of the Ontario Hydro-Electric Commis- 
sion in rural supply is important. There are approximately 
1,000 rural services’on the Ontario system, and of these 
about 60 per cent. are farms. 
district there are 200 rural services ; in Grantham town- 
ship, a fruit-growing district, there are 100 rural services ; 
and in North Norwich township, a dairy district, there are 
over a 100 such services connected and applied for. 

Probably due to labour shortage, the Commission had 
many more inquiries in 1916 for farm power than in pre- 
vious years, and amongst the large petitions received was 
one contaiming 476 names from a particular district. 

The Commission will give a service where there are only 
three consumers per mile ; the usual procedure is for the 
Council of the township to present a petition, signed by 
would-be consumers, and accompanied by a map showing 
the location of their farms, to the Commission, which pre- 
pares an estimate of cost of lines, and supply, and submits a 
definite tariff to the Council. 

The tariff is then submitted to a meeting of the peti- 
tioners, ‘who, if they accept it, must sign the contracts 
before any construction work is commenced. 

The contracts are between consumer and township, and, 
assuming that sufficient consumers have been secured to 
warrant the building of a line, the township then contracts 
with the Commission for a supply of energy. . 

_ All primary lines are constructed by the Commission at 
ite own cost, and all secondary construction, including 
transformers, lines, services of not more than 120 ft. from 
the main line, meters and cost of installing them, are paid 
for by the township, whose share of the cost is covered by a 
debentare issue. The township may operate its own system, 
but the cheaper way is for the supply station authority to 
undertake the work, in which case it would collect all con- 


sumereg’ accounts, meet operating expenses, pay to the Commis- ` 


sion the amount due for power used, for the annual fixed 
charges on the township’s debentures, and similar charges 
on the cost of the primary lines. l 

It should be noted that under this arrangement the 
farm supply business appears to be on a self-supporting 
basis, the tariff being based on the cost®, which the Hydro- 
Electric Commission’s extensive experience in this con- 
nection should enable it to estimate with considerable 
accuracy. Actually the rural rate consists of a “service 
charge” of $3 per month for three consumers per mile ; $2°50 
for four consumers; or $2 for five consumers, plus a 
KW.-hour rate for all consumption up to the firet 60 hours’ 
use per month of the contract amount, and a charge of 


_ “We do not know on what basis the power cost is determined 
i Individual cases, but it is obvious that a “cut” rate could be 
offered, if thought desirable, for development purposes.—Eps. E.R. 


In the Toronto suburban’ 


one-half this rate for all remaining consumption during 
the month, the secondary Kw.-hour rate being based on the 
cost of power in the district. 

Many consumers wish to install a 5-H.P. motor, but 
generally use only a 2-H.p. demand, and to meet such cases 
a consumer with a 2-H.P. contract is allowed to install and 
operate a 5-H.P. motor with the understanding that the 
township can install a special meter to indicate excess 
demand, and charge for it at 14 times the initial Kw.-hour 
rate. 

The following is the approximate cost of farm construction 
work on the Commission’s system :— ; 

Assuming that a three-phase service is carried 600 ft. 
from the pole-line on the road to the farmer’s barn, where 
the transformers would be located to be near the power site, 
and that a single-phase lighting service were carried back 
300 ft. to the house, the cost would be, roughly, $46. 
Interior concealed wiring would cost, per outlet (knob and 
tube), $2-2°5; conduit, €3°5-5 ; and open wiring, 90 c.-$1°5, 
The wiring for a house and barn would cost :— 


House.—10 lights on 2 switches, at $2°5 per outlet ... $30°0 

Barn. — 6 lights and 3 switches, at $4°5 per outlet... 405 
Outside light for yard wear’ “sees aie 3°0 
Service entrance dai a aie ae 50 

17 lamps, at 25 c. each aaa sas sg 4°25 
Lines into premises ... Ses iai .- 400 


Total .. ... $128°75 


The above figures are approximate, and only of interest as 
showing what the Commission considers should be the cos 
of this class of work in Ontario. 

It should be noted that the Ontario Power Commission 
Act, 1911, was introduced to facilitate the distribution of 
electrical energy in rural districts, and the Fifth Annual 
Report of the Hydro-Electric Power Commission (for 1912) 
mentions that the response to this in the form of inquiries 
and petitions was so great, that the Commission carried out 
a series of demonstrations at exhibitions, fairs, farms, &c., 
in accessible districts, with a view to educating the farmers. ‘ 

In addition, several demonstration farms were com- 
pletely equipped with electric power and lighting. One of 
the important factors behind this instructional campaign 
was the desire to improve the load characteristics of this 
class of business by inducing farmers to so rearrange their 
work as to improve the electrical load factor, and thus 
facilitate cheap supply. The absence of a steady flexible 
supply of power resulted in the farmer reserving all the 
heavy operations until such time as a steam engine could 
be hired to do this work in the shortest possible time—a 
system which can obviously be modified if electric power is 
continuously available. 


(To be continued.) 


THE FARADAY SOCIETY. 


An ELECTRIC FURNACE FOR TESTING FIREBRICKS. 


At the December meeting of the Faraday Society, Mr. B. A. 
GRIFFITHS and Mr. Epaar A. GRIFFITHS, of the National 
Physical Laboratory, exhibited and described a carbon tube 
furnace which they have recently been using for carrying out 
a series of tests on the softening points of refractories, and 
their compressive strengths at furnace temperatures exceed- 
ing 1,800 deg. C., properties obviously of the greatest import- 
ance in considering the practical value of a new refractory. 
A sectional view of the furnace is shown in fig. 1. The 
Xin. carbon tube c is of 2 in. outside diameter, and is 11 in. 
Icng. A 3-in. slot extends down almost its entire length, to 
permit of observations of the heated specimen. The tube is 
encased in a sheet iron casing A, 12 in. diameter, the ends of 
which are closed with asbestos slate board BB. The thermal 
insulator consists of crude zirconia powder—an excellent in- 
sulator—surrounded by a 3-in. layer of magnesia-as 


` lagging. 


A most important feature of a carbon tube furnace is the 
construction of the electrodes, for any heating caused by the 
passage of large currents across the metal-carbon junction 1s 
fatal. Fig. 2 shows how the electrodes are formed in the 

resent furnace. A copper tube, through which the water 
or cooling passes, is bent into a zigzag form and white bear- 
inp metal cast around it, the mould being formed of strip 
iron with the carbon tube as core. In this-way a perfect fit 
between metal and carbon is ensured, and with a current 
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of 400 amperes the drop of potential across the contact was 
barely detectable. 

Another type of electrode designed for a large 5ł-in. crucible 
furnace is also of sufficient interest to describe here. This 
is shown in fig. 3. LL are graphite blocks bored to the dia- 
meter of the furnace tube. The copper leads Mm are hollow, 
and water-cooled. A further contact with the graphite blocks 
18 through the flexible conductor o. , l 

To preserve a neutral atmosphere a stream of nitrogen is 
passed through the tube, otherwise the carbon is rapidly 


oxidised. Up to 1,700 deg. C. the furnace is free from volatile 
carbon compounds. It is of interest to note that the atmos 
phere in the tube is highly ionised ; in. fact, currents of several 
amperes will pass between insulated electrodes having only 
a few volts potential difference between them. The current 
is accompanied by the transport of material particles, probably 
molecular aggregates. 
Pressure is applied to the specimens under test, which are 
amall cylinders of the refractory material about $ in. dia- 
meter and 1 in. long, by means of the plunger arrangement 
above the furnace, the action of which will be clear from 
fig. 1. .The magnitude of the pressure is read off on the 
scale H. In the furnace shown, pressures up to 150 lb. per 
square inch could be applied. The specimen is supported in 
the farnace on a carbon rod, from which it may be separated 


if contamination is feared, and a similar rod on top transmits 
the pressure. Usually three test pieces were taken from a 
brick, and the results only accepted if concordant. A test 
took about two and a half hours with a 10 deg. C. increase 
of temperature per minute. 

Temperatures are measured in this furnace with an optical 
pyrometer, which sights the specimen through the slot in the 
furnace tube. Observations are effected by.comparison with 
the field of illumination due to an electric lamp, the instru- 
ment being directly calibrated by comparison with a thermo- 
couple under ‘“ black-body ’’ conditions. It is possible to 
attain a temperature of 3,000 deg. C. with the furnace for 
short periods, but all commercial refractory bricks soften 
under loads below 1,700 deg. . 


The tests thet have so far been made with the furnace cannot 
be published at present, but it may be stated that a mag- 
nesite brick normally breaks down at 1,500 deg. C. under a 
pressure of about 30 lb. per sq. in. The authors have placed 
in the hands of makers and users of refractories ap instru- 
ment of considerable value. 


A MeTHOD or UNITING OPTICAL Guass BY Hrat. 


Mr. R. G. Parker and Mr. A. J. DALLADAY described a very 
ingenious method they have devised for uniting together 
surfaces polished plane, or to the same curvature, to a hi 
degree of accuracy. The existing method, that of cementing, 
has obvious disadvantages, both mechanically and_ optically, 
and to do away with the necessity of cement is, as Dr. Rosen 
heim characterised it, a remarkable achievement. The 
method, once it is known, is the quintessence of nmpliaty. 
The finished surfaces are merely placed together and sul, 
jected to carefully-controlled heating, some 80-90 deg. C. 
below the annealing temperature, when, under alight pres- 
sure, complete union takes place, the two pieces become 
absolutely one, and it is impossible to separate them along 
the surface of juncture. The possibility of the proceas prob- 
ably arises from the fact that glass under slow stresses acts 
as a highly-viscous liquid, which becomes fairly mobile as the 
temperature is raised, even very far below the melting range. 

The operation is carried out in a platinum-wound electric 
oval tube furnace, 3} in. by 2} in. by 14 in. long, fitted with 
double silica windows at each end. Two resistances permit 
of a very close control of temperature, down to 4 deg. C. 
per minute, which is measured on a Callendar recorder. An 
arrangement by which polarised light can be passed through 
the furnace, so as to examine the effect on the glaas or silica 
under operation of unequal heating. completes the apparatus. 
The method has been used successfully to construct such 
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apparatus as the cell for a Rayleigh interference refracto- 
meter or a polarimeter tube. Up to the present it has, un- 
fortunately, not been found possible to unite two different 
kinds of glasses, such as the flint and crown used in object 
glasses, owing to their differences in annealing temperature. 
Fused silica can, however, be welded by this method. 


THE RESISTANCE OF IRON AND ITS CHEMICAL COMPOSITION. 


Prof. E. D. CAMPBELL, of the University of Michigan, pre- 
sented a paper, which was read by Sir Robert Hadfield, 
entitled ‘Do Equiatomic Solutions in Iron Possesé Equal 
Resistances? ” The conception of steel as a solid solution 
long ago suggested a relationship between its chemical com- 
pcsition and its resistance, and Benedicks, in 1902, put for- 
ward his well-known rule that equiatomic solid solutions in 
non possess equal resistances. This relation was based on 
certain assumptions, which need not detain us now, that th 
experimental work of Arnold has shown to be untenable, and 
the object of the experiments described by Prof. Campbell 
was to see whether it might not be possible to suggest a 
more satisfactory hypothesis to explain the relation between 
cetbon-concentration and resistance of heat-treated steels. 
The experiments were made on seven steels of various com- 
positions in both the hardened and annealed states, the heat 
treatment being carried out in a small electrically-heated fur- 
nace on bars 6 mm. square and 15 cm. long. The specific 
resistances were measured at 25 deg. C. and at 95 deg. C., 
maintained by means of an oil bath, and were determined by 
measuring the fall of potential between knife edges clamped 
to the bar 10 cm. apart, a constant current flowing through 
the bar. The experimental results are embodied in the accom- 
panying curves (fig. 4). It is at once obvious that different 
amounts of influence are produced in the specific resistance 
by equiatomic concentrations of carbon. On taking into con- 
sideration, however, the amount of iron zarbide present, 
Prof. Campbell concludes that what determines the deviation 
of resistance. from that of pure iron is the molecular concen- 
tration of the carbides in solid solution, and not the atomic 
concentration of the carbon, and he puts forward this hypo- 
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thesis for consideration and experimental confirmation. One 


striking point to be noted in these results is the almost con- 
stant value of the absolute increase in specific resistance with 
increased temperature, at which the specific resistance is 
measured, this increase differing very slightly from that of 
pure iron. These results would indicate that this increase in 
specific resistance with increased temperature is wholly due 
to the increase in specific resistance of the solvent, while that 
component of the total specific resistance due to the solutes 
in solid solution is very slightly, if at all, affected by the 
temperature at which the specific measurements are made. 

The following papers were also read :— ‘Grain Growth 
in Deformed and Annealed Low-carbon Steel,” sent in by 
Mr. Rauru H. SHERRY, of Detroit, who explains in it the 
conditions under which this undesirable grain growth occurs; 
and ‘‘ The Effect of Pressure on the Equilibrium Constant of 
a Reaction in a Dilute Solution.” presented by Prof. W. C. 
McCuutnaGH Lewis, of the University of Liverpool. This 
paper indicates a simple mode of deducing the effect of ex- 
ternal pressure on the equilibriuin constant of a reaction in 
dilute solution. 

It was announced that general discussion on the following 
subjects were in course of arrangement :— ' The Training and 
W ork of the Chemical Engineer,” ‘Osmotic Pressure.” and 

” The Physical Chemistry of the Setting of Cements and 
Plasters.” The first of these will be held in February, and 
will be opened by Sir George Beilby, F.R.S. 
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PRINCIPLES INVOLVED IN COMPUTING 
THE DEPRECIATION OF PLANT. 


By F. GILL anb W. W. COOK, Memsers I.E.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


(Concluded from paqe 83.) 
VALUE OF PLANT IN PLACE AT ANY TIME. 


The engineer controlling a system must be able not only 
to know the annual charges on each kind of plant, but also 
to estimate the value remaining in the plant at any time. 

In considering extensions of plant, or the adoption of im- 
proved plant, it frequently happens that the question arises 
whether it is economical to take out certain plant still per- 
forming satisfactorily the service it is adapted to, and replace 
it by new plant of a more economical nature. If the existing 
plant is taken out, there will be a wastage of its then value 


~ In this case, as already shown, 


in place, plus the cost of taking it out and less the amount 
received for the recovered materials, the net result of this 
being a present loss when the change is made. Against this 
loss there is to be set any eos in annual charges that 
muy be gained by the new plant during the period which 
would have remained of the displaced plant's lte. Further, 
since the wastage must be incurred when the change is made, 
while the prospective savings are in the future, the two sums 
must be brought to a cominon time for comparison; in fact, 
the problem is to find out if it is worth while to incur a 
present loss to achieve a future gain. 

Unless the new plant will thus pay for the wastage, or 
unless there are el a A i reasons which require the change 
irrespective of economy, the change should not be made. 

If tbe first cost and the annual charges have been rightly 
estimated, the diminution in value is the amount which 
should be in the renewals fund, for that was the very purpose 
of the fund. That is, the first cost less the amount which 
should Þe in the fund is the measure of the remaining value. 

One easy way to test the equity of the value in place pro- 
duced by the alternative methods used in treating deprecin- 
tion is to examine how each would result if an undertaking 
passed successively to several owners, on the basis of the 
remaining value being the first cost less the amount which 
should be in the renewals fund. 
the life concerned is not 
the economic life, but the physical life, so that in calculating 
the following tables we must take the physical life of 25 
years, and the residual value, at the end of life, at £2. 

Assume that an original owner whose conditions are set 
out in Table ID (5 per cent. sinking fund), to whom the user 
of the plant pays £7.05 per annum., sells at the end of the 
eighth year on the basis of this table. He will then sell for 
£100 less £19.61 (the amount in the fund), = £80.39. 

This second owner’s conditions will then be: Capital 
£80.39, remaining life 17 years, residual value £2, other condi- 
tions as before, and the table shows these figures for the 
next eight years. 

If the second owner transfers to a third owner at the end 
of the 16th year, on the same basis, he will then sell for 
£50.39 less £28.97 = £51.42. f 

The third owner’s conditions will then be: Capital £51.42, 
remaining life nine years, residual value £2, other conditions 
as before, and the financial result 1s shown in the table. 

If the third owner transfers to a fourth at the end of the 
24th vear, on the same basis, he will sell for £51.42 less £428 

£8.62. 


This last owner’s conditions will then be: Capital £8.62, 
remaining life one year, residual value £2, other conditions 
as before, and the table shows his position. 

This last owner finds £2 from sale of materials and £6.62 
from his renewals, and thus gets back the money he had 
invested. 


TABLE II (ABBREVIATED).—VALUE OF PLANT IN PLACE. 
Sinking-Fund Method, 


A | B | C | E | G | H L 
End of year Return on | ; Value of plant, Per cent. 
In diff t In plant’s , a re Renewals i | Total in in place, i k l 
Swaer hi pa: life. Í Capital. ae Ao fund. TotalC + D. | renewals fund. | 'B T | ‘capital. 
a ee po. en. 
! k è ° | ° ‘ 
First owner. | t£ £ £ | t i E & . | , 
l 1 l 10000 00 2:05 ToS 2°05 | 9795 | 5 
8 R | NV TOO 205 | TOO | 19o] ! BORO | 5 
Second owner. | | | | Seas z 
9 8039 | 402 3°03 TOS 303 T36 ) 
8 6 Í oO oseas o PW o3 o | po | wT | O SPR O) 5 
Third owner. l ; A > 
l | 17 | a42 >i 257 | 4748 ToS 448 40°94 | 
8 24 OO MRO a $48 70> 42°80 862 : 
Fourth an ner. | | ° | | - 
2. x69 043 6°62 | U5 ! 662 200 
ee: eo | ee i 
TABLE III (ABBREVIATED).--VALUE OF PLANT IN PLACE. 
‘ Straight-Line Method. 
Ea ee Se a Te eT f = ee eae 
| ; 
B => C D E F G .H J K Lo | M 
End a year | Return | Balance to equa- Total Valne of Total ` Per cent. Average 
In different In tani on Renewals} Total lise Ist owner's in plant Interest | return? Teturn per vent. 
owner. plant's Capital capital fund. C+ D. | annual charge of | renewals in place, on fund. C4F4J. on retum on 
ships. life. | Dha pa. £892 p.a. fund. B -G. capital; | capital. 
eee, ei Slee: E _ os B Big Face ee E = = te 
First owner. 1 £ £ } 2 4 £ £ E £ l E 
a. 1 | lev | 5o: 392 | S92 — 392 M508 —- Soo roo 5'89 
í 8 8 10000 | S00 3°02 8°99 — 31°36 6864 1°37 6°37 6°37 
Second owner. ; 
l 9 6864 343 3°02 735 1:57 3°92 64°72 = nM) 7°28 8'28 
8 16 GRGA B43 3°02 TBS 1°57 31°36 37°28 1°33 6°37 928 
Third owner. i p pr 
l 17 37°28 6 3°92 STR 314 3°92 33°36 a poo | 1341 15°26 
8 24 | aren! rse | 392 | 578 1 31°36 592 1°37 | 637 | 1709 
Fourth owner. l l 
l 25 5°92 0'30 3°02 4°22 4°70 3°92 2°00 | — | 5'00 84°46 84°46 
ee E E E EE EE a EE e 
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It is true that the portion of the annual charge allocated in 
this example to renewals becomes larger each year, being for 
the case under consideration, £2.05, £3.08, £4.48, and £6.62; 
but that is only one part of the transaction, and tbe increase 
Is exactly counterbalanced by the reduction of the charge in 
respect of return on capital, in this case, £5, £4 02, £2.57, 
and £0.43. It will be observed that each successive owner 
has taken over the plant at what it would bave stood at, had 
part of the capital been paid back each year on the annuity 
method. 

Thus each successive owner has had the same plant, the 
same annual charge, and bas got back all his capital at the 
end of his terrn. 

Now contrast what happens under the straight-line law, 
the annual rental remaining constant at the amount fixed by 
the first vear’s annual charge. The figures used are shown 
in Table ITI. f 

The first owner’s conditions are: First cost £100, life 25 
years, residual value £2. He charges the plant with £5.92 
per annum, and has the plant for eight years. During that 
tine the money he receives, together with the interest earned 
by the renewals fund, which is not credited to its source, t.e., 
the plant account, is suficient to enable hiin to pay a return 
on his capital increasing froin 5 to 6.37 per cent. 

He then sells on the basis of this table at £100 less £31.36 
= £65.64, and thus, with what is in his renewals funds, his 
'apital is repaid. 

The second owner's conditions are: First cost £65.64, 
residual value £2, remaining life 17 wears, and the table 
shows the figures for the next eight years. 

Here it is seen that the annual charges for the second 
owner consisting of the Return, column C, plus the Renewals, 
column D, fall short of the total for the original owner by 
£1.57, and this is available with the interest earned by the 
fund to give a total return on the capital increasing from 7.25 
per cent. per annuin in the ninth year to £9.25 per cent. per 
annum in the 16th year. 

If the second owner transfers to a third at the end of the 
16th year, he will sell for £37.28 (£65.64 — £51.36), and the 
conditions for this owner will be: First cost £47.28, residual 
Value £2, remaining life nine years, and the result is shown 
nı the table. 

The balance here, column E, is greater than before, and 
the total return on the capital increases from 13.41 per cent. 
to 17.09 per cent. per annum. 

If the third owner transfers to a fourth at the end of the 
24th year, he will sell for £5.92 (= £37.28 — £51.36), and 
the last owner’s conditions will be: First cost £5.92, residual 
value £2, remaining life one year, and his position is shown 
in the table.” 

This last owner gets £2 for the residual value, which with 
£5.92 in the renewals fund repavs his capital, and the total 
return on his capital is 84.64 per cent. per annum. 

Thus each successive owner has had the same plant, an] 
has got back all the capital invested, but each successive 
owner has received a higher percentage return on the capital 
invested than any of the previous owners. 

It may be argued that the amount of profit an owner can 
make has nothing to do with the value of the plant, and this 
iy true. In the above cases the relative profits under the 
same conditions have merely been used to test whether the 
price at which the plant is valued seems a fair one or not. 

When one finds that, on the one hand, when interest is 
brought into the transaction, there is absolute equality as be- 
tween various years or various owners, and, on the other hand, 
when interest is not brought in, the successive year or suc- 
cessive owner is alwavs progressively favoured, one has good 
ground for the conclusion that all is not right with the 
method of valuation which neglects interest on the renewals 
fund payments. 

EQUATED LIVES FOR PLANT. 


In treating a case in which there are various lives, it doez 
not appear to be well known that the average life obtained 
in the usual manner of getting a weighted average is an 
erroneous figure to use in calculations for redemption of 
money. The late Mr. Robert Hammond referred to this in 
his paper on *‘ Depreciation.” 

If we take a plant consisting of three classes of articles 
having different first costs and lives as shown below, we find 
that the average life is seven vears, obtained as follows :— 


Amount. Lifein £X years. 
£ vears. 
Class A pes my 300 10 3.000 
Class B we Ta AX) 5 1,000 
Class’ us “ees aa 100 g AN) 
600 4,200 
Total average life 4.200/600 = 7T years. 


But in the complete cycle of 10 years the money actually 
involved will be :— 


£ £ 
Class A, one renewal oe .. = WX 1 = 300 
Class B, two renewals . = MX I= 4) 
Class C, five renewals wh . = 100 x 5 = 500 
1,200 


and therefore the figures should be, if interest be not added 
to the fund :— s 


Amount. Lifein £ xX years. 
£ years. 
Class A WA 544 wn) 10 3,000 
Class Bo... ss ee 400) 5 2.000) 
Class C... a AN) 9 l.u 
J, 31) 6,000) 


Equated life = 6000/120) = 5 vears. 


| One usual way of calculating this equated hfe, i.e., without 
Interest, 18 to divide the trst cost by the suin of the annua) 
instalments. 

It, on the other hand, interest (sav 5 per cent. per annum) 
is added to the renewals fund, the calculation will give 4.45 
years as the equated life. 

If an average life of seven years is taken for calculating tbe 
provision, the actual deiot will be £1,200 — 857 = £045 in 
the 10 years. 

From this example it will be seen that there is a great 
danger if the difference between average and equated lives 
Is not appreciated. The equated hfe is always shorter than 
the average lfe. Provision tor a complex plant can oniy te 
nade either by providing separately for each part and sum 
mating the annual pavinents, or by using the correct equate} 
hfe and treating the plant as a whole. 

When, however, a sub-division of plant having the sarme 
general characteristies bs considered, the average lives or ages 
may safely be used 

In some cases the life of plant is limited by the units of 
work perforined rather than by time. One example of this 
is a tool such as a lathe or press; another is a locomotive. 
Such things do not wear out by the passage of time, but be 
the work which is done by them, and it would be wrong to 
estimate the life of such a thing merely in years irrespective 
of work. 

The question arises, how the proper charge per unit of work 
i3 to be arrived at, since in some cases there must be found 
the correct amount to be charged to each job for the use of s 
too! or machine. 

In such a case, time, ire., the physical and economic lives, 
must be brought into the calculation, and one is bound to 
estimate a pernod during which the units of work will be 
performed in order not to ignore the fact that the payment 
for depreciation is made in advance of the money being 
actually required, and therefore Interest must accrue. 


CONSTANT MAINTENANCE Cost. 


Tt was assumed above that the maintenance cost would be 
constant throughout the life of the plant, and it is necessary 
to return to this question. 

The renewal of each part, as it is required in its turn, ìs 
provided for by the fund established on the basis of the 
equated physical life. The cost of maintenance is the cost of 
looking after the plant, keeping it in running order, repairs. 
keeping records and inspections, but not of making renew ais. 

Sometimes in practice it is found more convenient to charge 
small renewals to taintenance rather tban to renewals 
account, but that convenience does not affect the question of 
fuct. 

We believe that constant maintenance cost. if full provision 
is made for renewals, is a tenable assumption. 

In the case of telephone plant, careful investigation failed 
altogether to detect any increase in the cost of maintenance 
with advancing age, and so far we know of no data showing 
Increasing cost apart from renewals. 

Some advocates of the straight-line method say that the 
interest on the depreciation fund is required to offset thi 
alleged increasing charge. 

If there are cases of maintenance cost increasing with age, 
this increasing cost must, of course, be met. and any such 
cases will doubtless have well determined cost data, but the 
provision should be made directly, and not indirectly. It 
woukl be curious indeed if on all classes of plant the increas 
ing cost of maintenance Were just the amount provided b- 
interest at varying rates, compounded over various periods. 


ASSESSMENT OF PROFITS. 


The amount to be charged to depreciation, or, as we prefer 
to put it, to renewals fund and to improvements fund, before 
assessing the profits of an undertaking. is the total amount 
indicated by the portion of the annual charges allotted to 
those costs. The correctness of the annual charges hae 
already been discussed, and when these have been settled. 
then the charge against the vear’s income for renewals and 
improvements must follow in principle that settlement, sub- 
ject to any alteration of fact which later knowledge may have 
brought to light. But this does not pernit of any change 
in the method. 

If the sinking fund method is correct for the annual 
charges, it must also be correct for the vear's accounts: 
otherwise, the annual charges are not true. and if they are 
not true, the primary object of ascertaining the annual 
charges—to select plant wisely—is vitiated. 

The accountant cannot logically at this stage question th: 
correctness of the charge; he mav honour the bill or not. 
may put away more or less than the correct sum as given by 
the annual charges, but this suin remains the true measure 
of the vear’a debit against_the undertaking. 


. 
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RESERVES INVESTED IN THE BUSINESS. 


‘Tp to the present one assumption has been that the capital 
ount was closed and, therefore, the reserve funds could 
y be lent outside. But for many purposes it is more 
- venient to invest these reserves in the business itself rather 
'n to lend them outside and raise fresh capital for the 
ension of the business. There is no difference in principle 
ether the reserve be lent outside or invested in the busi- 
š; in either case the money must earn interest, and the 
erest must be credited to its real source. ` 


CONCLUSIONS. 


‘here is only one common method for the financier, the 
ountant, and the engineer. This common method is best 
died in the annual charges for plant, determined in advance 
construction. 
‘o determine the amount in the annual charges for depre- 
tion it is necessary to estimate the first cost, residual 
ues, and the physical and economic lives of the various 
sses of plant. It is also necessary to fix the treatment of 
ope account and to estimate the charge for return on 
ntal. 

‘he interest to be earned by the reserve funds must be 
dited to its source. 

i reserves are preferably handled by means of two funds, 
follows :— 

a) A renewals fund for providing the necessary money at 
» end of the physical life, that is, the end of the period 
ring which the plant will give its service satisfactorily under 
conditions outside the owner's control. 

b) An improvements fund for providing sufficient addi- 
nal money to enable the plant to be taken out of commis- 
n for reasons within the owner's control, and while it is 
ll! giving its service satisfactorily. 

[he calculation of the amounts to be contributed to these 
o funds must include the interest which should be earned 
the money before it is required at the end of the life. 
[he amount, calculated as above, which should be in the 
1ewals fund gives the correct diminution in value, when 
nsidering the value to the owner, of the plant in place and 
king, at any period in its history. 

The amounts, calculated as above, which shonld annually 
put to the two funds, renewals and improvements, deter- 
ne the correct depreciation charge against the undertaking 
- the purpose of assessing Prous fixing rates, and, under 
rtain conditions, assessing the value of an undertaking as a 
ing concern. : 

Fhe sinking-fund method fulfils all the requirements. 

The straight-line method does not. 

All estimates, such as first cost, physical and economic 
es, and interest earned by funds, will require revision from 
ne to time either as a result of experience or of changes in 
nditions. 
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DISCUSSION IN YORKSHIRE. 


if paper was read by Mr. Coox and discussed at a meeting 
the YORKSHIRE SECTION OF THE I.E.E. on Wednesday, 
nuary 10th. 
Mr. STANSFIELD (Yorkshire Electric Power Co.) said_he 
ired that the authors had not taken into account the diff- 
lties which the accountant must meet and overcome, and 
ose which had to be encountered and overcome by the 
isiness-man, who had to make the undertaking a success. 
countants had particular opportunities of observing the 
ethods of those in authority, and appreciating the reasons 
r the somewhat rough-and-ready methods adopted. In con- 
lering depreciation, they must remember that the primary 
cessity was to obtain business, and that they were forced 
deal with depreciation according to the year’s working. 
trectors, shareholders, and councillors did not concern them- 
ives very much with rates and methods of depreciation, and 


icineers and accountants alike had in the end to adopt: 


cthods as little complicated as possible. Competition had 
be faced. The maintenance method, the first one to be 
rown overboafd by the authors, was the policy pursued by 
ilway companies with enormous capital and plant, and 
ough this was, perhaps, not theoretically sound, there must 
‘ something in it, because the railway companies had not 
ne into liquidation. He agreed with the authors’ objection 
the reducing method, because during the earlier years 
e plant would not earn so much as in later years. 
id profits would not be such as to provide a sufficient 
irplus for depreciation. In regard to the straight-line 
cthod, it must be assumed that its advocates had thought 
out, even if the advantages of the system did nt; seem 
be capable of demonstration. It appeared to him that 
e sinking-fund method required very elaborate book-keep- 
g. If it was to be consistently adhered to, the life of each 
iportant piece of plant would have to be dealt with sepa- 
tely. That was an important point when the supreme 
were came to have their say in the matter. He agreed with 
œ authors that the objection to the sinking-fund method on 
e ground that it must be unfair either to the buyer or the 
ller was absurd. ‘Undertakings were not run for the pur- 
se of being ‘sold. It could safely be employed on tha 
payment of money either by equated or regular pay- 
ents. Then there was a time period within which it must 
Tensid. It conld be used for life assurance, becaure the 
nod of life could be averaged, but it was a very different 
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matter to deal with plants whose life could only be estimated, 
and where they could only depreciate in accordance with the 
amount of profit which had been made. 

Mr. WHITTAKER (Borough Treasurer of Wakefield) said he 
had been struck with the fact that the authors appeared to 
regard maintenance as a standing charge; however the plant 
might be depreciated in the future, the same amount of 
maintenance was to be charged to revenue each year. He 
had found that the maintenance charges on the Halifax plant 
had increased year by year, and he had, to a large extent, 
adopted the straight-line method. ‘The paper had opened his 
eyes in the matter of the improvements tund. He had not 
heard that side of the matter raised before, and it seemed 
to him there was something in it. At the same time, it was 
very largely a matter of having the ratepayers to consider. 

Mr. MırcaeLL (Deputy City Treasurer of Leeds) said it 
appeared to him that if the sinking-fund period, as deter- 
mined by authority, was the correct one, nothing more need 
be done in the way of providing for depreciation than pro- 
viding for the reduction of the debt within the period. If 
it were proved that any other sums were necessary in order 
to provide for improvement, it was proof positive that the 
sinking-fund period had been too long, and if that were 

roved, local authorities would be well advised to shorten the 
oan period and set up a sinking fund. 

Mr. W. Lana thought Mr. Cook would be disappointed to- 
find that the matter was discussed so largely from the point 
of view of expediency, because it should not end with that. 
There were, however, many factors to be taken into account 
which were not mentioned in the paper at all. There was, 
for example, the rise and fall of the bank-rate. That was 
quite a material item in relation to depreciation of very large 
undertakings, where money was put in a sinking fund, and 
was not available for very urgent repair work, or renewals 
or extension work which could not be delayed. 

Mr. J. E. Storr said he disagreed with the authors’ state- 
ment that depreciation should be included in the annual 
charges of all plant, seeing that depreciation was defined as 
including the improvement or replacement of obsolete plant.. 
That conclusion should be modified, because at least a third 
of the electrical plant assets were not subject to obsolescence. 

Mr. WALTON (accountant, of Leeds) objected to the sinking- 
fund method on the ground of the difficulty in getting busi- 
ness men to give attention to anything so complicated. It 
was only by the straight-line method and the reducing method ` 
that business men could be got to appreciate the true effect 
of depreciation. He always recommended the reducing 
balances method. 


Mr. W. M. SELvey said it appeared to him that in the case 
of a company whose stock or shares were equivalent to a 
gilt-edged security every method, however theoretical, which 
cculd be adopted to define accurately the exact financial posi- 
tion of a concern should be adopted. But the bulk of busi- 
nesses could not be so described. and what the man in a 
speculative kind of business wanted to know was not, what 
his capital was, but what he turned over, and what he made 
on it. He did not want to know what he was worth until 
he wanted to turn it into a limited liability company, and 
then he found he was worth a great deal more than he had 
ever imagined! As to a company that was in the stage of 
developing, there was a certain sort of value called goodwill, 
which could not be called capital, and in regard to which the 
argument was that it was not only legitimate, but necessary 
to draw on that goodwill in a sense by not placing to depre- 
ciation a certain amount of the gross profits in any parti- 
cular year, because of the necessity of keeping up thé face 
value of the actual shareholders’ capital. The goodwill in 
a long-established company was practically written off, inas- 
much as it appeared as a reserve fund, which was drawn on 
in case of necessity in order to keep up the perfectly steady 
depreciation which must be set aside if the actual financial 
position of a company was to be accurately ascertained. 
When the company reached that stage the most perfect 
theoretical method available must be applied. os 

The CHarrmMan (Mr. T. Rotes) said the paper had been a 
most useful one to engineers. In Bradford, the Corporation 
paid back an equal amount of capital yearly, so that the 
interest on capital should be a varying amount. The loan 
terms were shorter than they had been in many other places, 
and, whatever the earlier engineers might have thought about 
it, that had proved fortunate for those who had followed. 
In the early stages, in addition to the sinking fund, a certain 
amount was set aside for depreciation, and after about 15 
years that amounted to a considerable sum. It was then 
decided that the whole of the books should be handed over 
to the city treasurer, and he took the whole of the deprecia- 
tion from the various assets, and made an appropriation fund. 


‘ The fund had largely been used as an improvement fund, 


and the present consumers were very much indebted to 
the original consumers for providing this money, because it 
had enabled the Electricity Committee to effect very con- 
siderable improvements in plant. and to scrap plant which 
would otherwise have had to be used because additional 
money could not be borrowed. It appeared to him that the 
great point brought out by the authors was that deprecia- 
tion should be divided into two parts, to provide for the — 
diminution in value of plant in place, and the taking of 
plant out of commission before its physical life had been 
exhausted. Although the periods ofthe loans might reason- - 
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ably be assumed to be the life of the assets, it was often 
found economically advisable to throw out old generating sets 
before they had actually come to the end of their physical 
lives, and considerable economies had been effected in the 
Bradford experience by so doing. With regard to the authors’ 
two alternative wavs of commencing an installation, it was 
not always recognised that it was often better to spend more 
in connection with the first cost of plant than to spend less. 
Results were in favour of the more expensive plant. He 
believed that municipal electrical committees had a very bad 
name in this connection. They almost invariably went for 
the lowest tender, and what happened 
was that they had to pay much more 
in the way of maintenance, and they 
should pay very much more in depre- 
ciation, though whether the deprecia- 
tion was allowed for was a question. 

Mr. Cook, in replying on the discus- 
sion, said that if what the accountants 
had said really represented their atti- 
tude, he and his colleague had failed 
in what they had been trying to do. 
They had tried to set out the principles 
for computing the depreciation of plant 
chiefly from the engineer’s point of 
view, and before anything could be 
done in that way the accountant must 
understand the engineer’s point of view. 
It was equally true, of course, that the 
engineer must understand the point of 
view of the accountants. Someone must 
make a start towards that mutual 
understanding, and that was why thev 
had done it. Some of the difficulties of 
the owner or employer were undoubt- 
edly due to the fact that the accountant 
was pulling one way and the engineer the other. If these two 
could agree upon principles and act together they would have 
more influence on the owner. One of the ways in which an 
agreement on a method would be helpful would be by getting 
agreement between the Local Government Board and the 
income-tax authorities. At present they could not reconcile 
the methods of the two authorities with each other, and prob- 
, ably not either of them to the facts. To express it roughly, 
the difference between the two authorities was very largely a 
uestion of one acting on the physical life and the other upon 
the economic. He could not agree fora moment with what ha.] 
been said about the difference between good and bad years 
in reference to depreciation. Whether the year was good or 
bad, depreciation charge was a working cost, and if they were 
not able to meet it in one year they must carry it forward 
in some shape or other. A good deal had been made of the 
extra labour involved in book-keeping by the sinking-fun ìi 
method. There were generally such objections to new 
methods, but he had not found this one to be substantial in 
actual practice. Mr. Selvey’s contribution to the debate was 
a very valuable one which would take some thinking about, 
and he would defer his reply. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The “Thab” Patent Lamp-Lock. 


MR. T. H. ALEX. BRowN, of the Heidelberg Municipal Electricity 
Works. Transvaal, South Africa, has developed an ingenious and 
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Fics. 1 To 3.—DETAILS OF THE “THAR” COMBINED SHADE CARRIER AND LAMP LOCK, 


Figs. 4 AND 5, 


effective type of combined shade carrier and lamp-lock, which is 
illustrated herewith. The neceasity of a locking device for tangste 
lamps is k-enly felt in South Africa, and we are informed ths 
there is a wide open market for a lock which can be depended upm 
to retain the lamp securely in its rocket. 

The device consists essentially of an ordinary bayonet-socke 
holder provided with two spring latches, which allow the lamp te 
be inserted in the socket and then snap upon the pins, so that th 
lamp cannot be moved in any direction. To remove the lamps 
special key is necessary. with which the latches are lifted oat of 
the way while the lamp is withdrawn. Combined with the lock u 


Tur “Tuan” LAMP-LOCK AND KEY. 


a shade carrier which forms an essential part of the device. Thr 
details are shown in fivs. | 3. and views of the parts are given iu 
tirs. 4 and 5. In the lampholder 1 the lamp socket 2 has an ¢x 
ternal thread and bayonet slots 3. engaging the pins 4 of the lamp 
cap 5. Flat rpring latches 6 are riveted to the socket at the end | 
and are provided with holes X$ opposite the inner ends 9 of tbe 
bayonet slots ; the free ends 10 of the springs are bent outward: 
so as to be lifted by the entering pins. and the edges 11 of the 
springs with the socket are tapered away as shown at 12. to 
ensure that the pins will fairly pass under the springs when the 
lamp cap is inserted and turned round in the socket. The barr! 
13 screwed on the socket hus a flange 14 at the lower end, which 
covers the springs 7, the flange being provided with slots 15 ta 
admit the pins ; the upper end 16 of the barrel is curved to suit 
the usual patterns of lamp shade. and holes 18 are provided iz 
the barrel for the insertion of the releasing key. The key consist: 
of two arms 19, hinged together at 20, with a spring 21 which 
tends to close the arms: grips 22, when held between the finger 
and thumb, enable the key to be held open while inserting the peg 
23 in the holes in the barrel. The manner in which the pegs lift 
the latches is shown in fig. 3. the lamps and socket being rotated 
with one hand, whilst the barrel and key are rotated with the ot her 
until the pins are released and the lamps can be removed, the slote 1: 
being then opposite the open ends of the bayonet slots. Usually 
the shade is carried above the lamp lock and barrel; on the other 
hand. some shades closely embracing the lamps cannot be fixed in 
this way. A lamp cap ring is then slipped over the cap, and rests 
on the shoulder of the cap, the shade is placed on the ring. and. 
after the lamp has been inserted in the rocket, the barrel is screwed . 


down to grip the shade securely., as in fig. | 

The inventor has kind!) sent us a model of the device, which we 
find bears out his claims and it appears that it would take a very 
clever thief to detect the method of lo king and succeed in removing 
the lamp. 


Burleigh Dynamos and Motors, 


Some years ago (November 26t] 
we published descriptions | 


1909, and January 5th, 1912) 
notors with commutating poles 


Cross SECTION 


Fic. 6.—DIAGRAMMATIC SECTION OF 
BURLEIGH FIELD-MAGNET SYSTEM. 
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and cast-iron magnets, in which the field-magnet system was 
designed on a novel principle, for which many advantages were 
claimed. These machines are being made by MESSRS. NEWTONS, 
LTD., of Taunton, under Mr. J. W. Burleigh’s patent, and 
particulars of them are embodied in a list recently issued by the 
firm. The essential feature of the design is the special arrange- 
ment of the four-pole field, as shown diagrammatically in fig. 6: 
it will be seen that the poles are arranged in pairs connected by 
stout yokes, while the interpoles are carried on much lighter yokes, 
which also form part of the magnetic circuit, the whole of the 
carcass being of cast-iron. By this construction, while the weight 
of the machine differs little from that of an all-steel magnet 
system, less machining is required and the cost is reduced. while 
equal efficiency and excellent commutating properties are obtained. 
The magnetic leakage is reduced, and the ventilation is greatly 
inproved, owing to the large spaces provided in the interpole yoke. 
as shown in fig. 7, which represents an ‘‘open protected “` motor. 
Machines built on these lines have been tested at the Faraday 
House Testing Laboratories. which report that the interpole flux is 
closely proportional to the armature current, and shows little sign 
of saturation up to loads of 50 per cent. in excess of the normal 
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FIG. 7.-- NEWTON'S OPEN PROTECTED MOTOR. 


itput, so that the machine could carry larger overloads than one 
' the ordinary type. The heat-dissipating properties of the machine 
e described as excellent, and the weight is not greater than 
at of steel-frame machines of the best manufacture. In a report 
) an adjustable-speed 8-H.P. motor of the same type, it is stated 
at the machine worked sparklessly at all speeds and loads up to 
) per cent. overload, had no tendency to hunt, even with a field of 
If the minimum strength for which it was designed. and ran 
ently under all conditions. It also started satisfactorily against 
Il load with minimum field strength as ashunt machine. and pave 
‘normal output continuously at the lowest speed without over- 
ating. with an efficiency of 84 per cent. | 
The list gives the H.P. and speeds of each size of motor at six 
ferent voltages, and also states the efficiency at each speed and 
uis up to 1} full load. an unusual and valuable feature. The out- 
ts run from 14 to 100 B.H.P., the largest size having an efficiency 
91-5 percent. at full load. In the case of the variable-speed motors. 
view of the unlimited variety of combinations of pressures. 
wers, and speeds that may be asked for, a simple table has been 
vised which enables the reader to find with ease the suitable size 
frame for any voltage between 110 and 550, with a speed varia- 
n of t:l; a range of 6:1 can be provided in many cases. In 
-=e and other respects the list is exceptionally informative and 
‘ful to the engineer.. . 


Pocket-Lamp Extension. 


4 convenient improvement on the ordinary pocket lamp has 
n devised and prov. protected by Messrs. W. R. CURTIS 
, Coniston Road, Muswell Hill, N.) and E. BIGMOBE. It consists 
+ miniature lamp of the usual pattern, provided with a spring 
> for attachment to the user's clothing, and connected with a 
cible cord, the other end of which is wound on a spring cord- 
orber ; the case of the latter is furnished with a screw adapter 
hat it can be attached to the case of the ordinary pocket lamp 
orch in place of the lamp. Thus the battery can be carried in 

et, and the lamp clipped on to the coat-collar or used as a 
>h to find the kerb, and so on; when not required for use, the 
1 is automatically coiled up and the lamp is clipped on to the 
>, which can then be used as a hand lamp in the usual way. 


—————_————===== 


. New Swiss Company.—A new company, under the 
| of the Elektrotechnische Werke Lauffen, has been formed at 
femburg, in the canton of Aargau. for the manufacture of 
-rochemical and electrometallurgical products. The share 
tal is £30,000, of which one-half has been paid. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


The Position of Shift Engineers After the War. 


The position of shift engineers is only a part of a very large 
question. It is not only shift engineers who are affected, but it is 
everyone from chief downwards. 

The central-station profession is suffering from a very bad disease. 
and, unless it can be cured, there is no doubt about the advisability 
of the first-class men clearing out ; they have been doing it for 
some time now, and the emigration increases every year. 

With very few exceptions. every position in central stations is 
underpaid, but in many cases the men holding these positions are 
overpaid, and unless the second-rate inen are removed by offering a 
better salary and attracting the first-class man, it is only a question 
of time before the central-station profession is in the hands of the 
second-class man altogether. 

' If the emigration of the best men is poing to be stopped, it is up 
to the first-class chief engineers to do it by offering better salaries 
for their assistants ; the results would be better, and their own 
salaries would increase in proportion. Of course, you cannot 


_ expect the second-class chief to assist in this work, because, if the 


first-class man stopped, he would have to yo. 
This question is more than a professional one, it is a national one, 


~ because it is necessary for the manufacturers of this country to be 


supplied with power at a minimum rate, and it can only be done by 
first-class men from chief downwards. 
s Suum Cuique. 


As a shift engineer of many years’ service in different public 
supply undertakings, both company and municipally controlled, I 
heartily endorse the greater part of the clear and concise exposi- 
tion of the state of affairs presented by Mr. John Marks in his 
article on this subject. As for the great majority never reaching 
“the lower figure, £250,” as thelr annual salary, I think £200 
would be a nearer estimate: the number of shift engineers getting 
£225 or more might be reckoned on the fingers of one's hande. 
The article, hawever, true to life though it is, has dealt with the 
darker side of the picture. and there is a lighter side, even for an 
intelligent man with a good education. if he can exercise dis- 
cretion. For example. the tedium of long hours of light load and 
uniform running of the plant may be largely dispelled by under- 
taking literary work of a technical character, which may prove 
both educative to the writer and others, and remunerative to his 
bank account. Books, articles, of an up-to-date character for the 
Press, scientific literature, &c., offer considerable scope. Another 
advantage is that if one wants a day off, it ix easily arranged with 
one's colleagues. and no questions asked, the equivalent of work 
done by them being repaid at a convenient season, whereas in an 
ordinary business office to get a day off means an interview with 
the “chief,” with explanations, and then having to ask a favour, 
for the work of one day cannot, as a rule, be made up on another. 
When all is said and done, however, in the duties of a shift 
engineer there is not sufficient scope to satisfy a progressive mind, 
and in that case the best policy is to 

i Get Out. 
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Sources of Error in Thermometry. 


I was much interested in the notes by Mr. E. B. Pausey in your 
issue of December 29th last, as one who has had to battle, often 
with no very great success, against the prevailing methods of 
applying thermometers and pyrometers to pipe lines and similar 
apparatus, and I welcome his very practical remarks ‘on the 
subject. : 

The errors which are incurred by the use of a thermometer 
pocket which has only shallow insertion into the heated zone, and 
which is of large cross section. may be very large indeed. They 
are, further, quite incalculable, as they depend upon a number of 
variables, as pointed out by Mr. Pausey. A case which I have had 
to meet in which these érrors appeared very largely was in con- 
nection with electrical pyrometers for use on running locomotives, 
the temperature being that of the superheated steam. As the case 
is one illustrating just this class of error, it may be of interest to 
your readers. a T i 

The primary measurement was made by an electrical pyrometer 
of the thermo-couple type, this being installed with the hot 
junction actually exposed to the superheated steam in the header 
of the locomotive. With the special design of thermo-couple 


employed the conduction effect was practically negligible, and the 


thermal capacity of the actual thermo-couple junction was very 


. small, therefore the accuracy of the indication of this pyrometer 


was high, and its speed in following temperature variations quite 
in advance of anything. which could be achieved with a mercury 
thermometer. ; 

The consulting engineers, however, having that touching faith 
in the mercury thermometer with a pocket, referred to by Mr. E. B. 
Pausey, specified that alongside the thermo-couple there should be 
provided a steel pocket available for use with a mercury ther- 
mometer. As the pressure was high, and the consulting engineers 
were cautious, the thickness of this steel pocket, bored from the 
solid, was considerable, hence the conduction error was very large. 
It was really rather amusing to use a mercury thermometer 


‘installed under these conditions as a check upon ar electric pyro- 


meter of much higher intrinsic accuracy.. The ‘result in practice 
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was that we had to put a caution on the test certificate issued with 
the electrical pyrometer, that, owing to this conduction effect, the 
temperature, as shown upon the mercury thermometer, might easily 
be lower than that of the electrical pyrometer by as much as 10 per 
cent. 

Of course, this error was not only very large, but quite incal- 
culable, because it depended upon three variables—namely. (a) the 
actual temperature of the steel : (4) the rate of flow of the steam 
past the pocket ; and (c) the temperature of the flange in which 
the pocket was mounted. 

The mercury thermometer is, of course, an extremely convenient 
instrument for measuring temperature. but the user should realise 
very clearly that, at the best. it can only indicate the temperature 
of its own bulb; whether that is the temperature of the material 
under measurement depends, to a very large extent, upon the 
conditions in which it is used. 

The present tendency in high-temperature operations is very 
strony towards the use of some electrical method such as the 
thermo-couple. in which the installation can be made with the 
least danger of conduction errors, and also with less danger of 
permanent error resulting from temporary overheating. 


Chas. E. Foster, 


Proprietor, Foster Instrument Co., 
Letchicorth, 
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Localising a Fault. 


Can any of your readers engaged on central-station mains 
work suggest a simple method of localising a fault as detailed 
below. somewhere on a length of just about a mile of triple- 
concentric L.S. and s.T. armoured cable? The system of supply is 
D.C. three-wire, and the cable in question acts as a feeder and runs 
from the station switchboard bus-bars to a feeder pillar a mile 
away, there being en route three s.T. boxes and half-a-dozen T boxes 
(for house services of two-core cable—no other cable being in the 
roads this feeder is laid in, some premises have been connected 
direct from the feeder), but there are no inspection boxes of any 
kind between the station and the feeder pillar, and the cable is laid 
from 1 te 3 ft. deep in very hard soil. 

Tests proved all the three conductors to be shorted, and each 
showed a dead earth, but the cable was not burnt completely 
through. <A loop test was impossible, as there was no sound con- 
ductor (all three being shorted), and it was also impossible. for 
many reasons, to drop a leniti of cable on the surface and so try a 
loop test. 

‘Burning out `“ was, for various reasons. not practicable. 

With a search coil and telephone, notes could be heard distinctly 
over the whole length. though the conductors at one end were 
entirely disconnected. 

The compass method of Mr. R. ©. Quin was tried, but proved 
' deceptive, the needle indicating the direction of the flow of current 
from each end to points a few yards apart. but the fault was not 
between the two points. 

Current for testing purposes was, of course, available at both 
ends of the cable. but the only instruments available were a general 
combined house-testing E natar ret. an insulation testing set. 
and volt and ampere metérs 

The fault. fortunately, was found by chance, but the writer 
would be glad of advice re the best and simplest method to proceed 
in such a case in future. 

Mr. F. ©. Raphael's book on localisation of faults does not clearly 
show how to proceed in cases of burn-outs on triple-concentric or 
three or four-core L.S. and S.T. armoured cable where “all con- 
ductors are shorted and earthed” and where “no spare cable is 
available tu make the loop.” 


January Lith, 1917, 


Mains Assistant. 


t 


City and Guilds’ Examinations. 


Your comments on our two previous letters, if you will permit 
us to say so, afford an excellent example of how the initial scope 
of a subject can be extended to confusion point. - 

Our first letter dealt with the two City Guilds’ subjects ~ Elec- 
trical Installation Work (late Eleċtric Wiremen’s Work) and 
Electrical Engineering. and compared the treatment meted out to 
each in technical colleges, &c.. and the results obtained. 

In your footnote on this letter you brought in references to 
manufacture, &c.. which appeared to us quite beside our point, and 
we wrote to say as much. 

In your footnote to our second letter (see your last issue). you 
begin by digressing still further, and launch into general remarks 
about the ` respective functions of the technical college and the 
trade school.” “electrical manufacturing as a handicraft,’ &c. 
Your mention ‘of “trade schools" (how many are there’) and 
“ handicraft reminds ur of our letters in vour columns in November 

and December last anent final-grade classes in Electrical Installa- 
tion Work. 

You return to the point towards the end of your note, when you 
place another construction on the percentage results. Some may 
consider your interpretation correct. 

Next, you disagree with our original contention that the subject 
of. Electrical Installation Work is grossly neglected. In regard to 
this, may we tender the same suggestion as we made to Mr. A. P. 

* Trotter in the above-mentioned previous correspondence- viz., that 

` you should peruse the syllabus of the subject, and then walk into 

“the nearest. polytechnic and see what they do with it. 

: ` Your final remark that “ Grades I and II in Electrical Engineer- 
ing have a direot bearing on wiremen's work ` reopens such a field 
for strong disagreement, that we do not feel equal to the task. 
You might compare the respective avllabuses, 


the energy to join in this correspondence. as we feel sure ths: 
should have received a good deal of support from that qua-. 
There are obvious reasons, of course, why men in that pev- 
should hesitate to state their views publicly. 


A. P. Lundberg & Son 


We revret exceedingly that no teacher of the subject hx- 


London, N.. January 22nd. 1917. 


[We fail to see what bearing this letter has npon the suhy: 
Eps. ELEC. REV. | 


Several other letters are unavoidably held over to a later is: 
Eps. ELEC. Rev. 


LEGAL. 


SECRET PRocEss IN RUBBER MANUFACTURE 
(Continued from page 83). 


MR. BALLANTYNE was called by the Belgium company tep- 
ag an expert chemist, that the formula used in the manufac» 
their hardened rnbber was not the same ar that which wa- a. -. 
to have been taken away from the plaintiff company by Mars 4 
He produced 18 formula for the purpose of obtamming insua: 
hard rubber. 

Crose-examined by Mr. HUGHES. K.C., he said he onnld ne 
whether they were formula for yoods that had been suppi 
he thouvht so. The least variation in the ingredients miyh: h 
preat importance. Materials produced from two different form. 
might have the same apecific gravity. whilst in materials pre: 
from the same formula one might get considerable differens 4 
specific gravity. 

MR. HUGHES said that was not the experience of rubber mw 
facturers. and Witness said he had had no experience in m 4 
manufacture, but had considerable experience of rubber s» 
chemist. He had no doubt that the first test between rubber mi 
facturers and their customers was specific gravity. 

Further evidence was called tor the defence. and. counse! ha 
addressed the Court on behalf of their respective chent: 
LORDSHIP reserved judgment. 


LIABILITY OF TRAMWAY AUTHOBITIES. 


AT the Newvastle-on-Tyne County Court, on the 19th inst.. a: 
sued the Corporation, as owners of the tramway underir 
claiming damaves for the loss of a suit case. valued at £9 |: 
which she handed to the conductress, who placed it at the bè. 
the car. The plaintiff paid 1d. in respect of tbe parcel and rer. 
a ticket for it. When she alighted from the car the case oon. 
be found, having probably been removed by another parer.~ 
For the plaintiff it was submitted that the Corporatie: - 
accepting the luggage, became common carriers, and it wa: 
tended that they had broken their obligations ag common arr- 
For the Corporation it waa aryued that they were not com: 
carriers ; the only obligation upon them was that a pars: 
could carry with him 2% 1b. of luggage. The plaintiff had fa.- ` 
prove any negligence. His Honour asked why the charge vi 
was made : why should they make a charge and accept no res: 
sibility ? For the Corporation it was replied that the char: = 
for the warriase and not for insurance. His Honour mer 
judgment. 
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MORAINE r. THE UNITED ELECTRICAL MANUFACTURING ¢ 


Ix the Lord Mayor's Court. on Monday and Tuesday. this cas * 
heard before the Recorder (Sir Forrest Fulton, K.C.) and a 
The plaintiff. Mr. M. N. Moraine, commission agent, residm. 
Berkhampstead, and now. in Government service, sued the + 1 
dants. manufacturers of electric pocket lamps, torches, and batter? 
of Moor Lane, E.C., for 10 per cent. commission upon order : 
electric pocket lamps and batteries procured by him for © 
defendants. 

Mr. W. Eddy was counsel for the plaintiff and Mr. A. Morie: ` 
the defendants. 

According to the plaintiff's case. in Novémber. 1914, the » 
break of war having put an end to his business, he discovered ::4 
was a demand for electric pocket lamps and batteries, and b«.1 
acquainted with Mr. Pordes, of the defendant company. ‘In ©- 
1915, Mr. Pordes entered into’a verbal agreement whereby pia. ‘ 
was to receive 10 per cent. commission on all orders introduc: t 
him to the defendant company. The plaintiff had a list œ ? 
customers given him, and a private connection of his own. | 
plaintiff was successful in obtaining orders, and worked uj 
business for four months. He then received a letter rae 
defendants stating that no more orders oould be received thr 
him for the Solar electric pocket lamp, and that if there ws 
money due to him, they would be pleased to let him have it. 7! 
the orders received by the defendants, as a result of pla: | 
efforts during the short interval of time, there was due from i 
10) percent. commission. At the time of the commencement ~ } 
proceedings, as a result of the inspection of the defendant com? f 
books, there was found to be due a sum of £50, and that was o i 
the plaintiff now sought to recover. The plaintiff had been pr: 
to have the matter dealt with by the Registrar of the Cours 
reference where an inquiry into various items could te ° 
proceeded with, “but to thie course the defendants ct: 
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Counsel for the defendants said that the reason for the objection 
to having the matter referred to the Registrar of the Court was 
that there was a dispute between the parties as to the terms of 
the verbal agreement. and there were items in the plaintiff’s claim 
for commission which had reference to orders executed long before 


the agreement relied upon by the plaintiff was entered into. The ° 


defence was that up to the time of the proceedings the plaintiff 


had been paid all that was due to him. A sum of £25 was paid 


into Court to satisfy the plaintiff's demands. 
The jury found a verdict for the plaintiff for £48 15s. 2d.. an 


order being made for the money in Court to be paid out to the 
plaintiff. 


WAR ITEMS. 


War Trade Department.—After Monday next, all com- 
munications for the War Trade Intelligence Department 
should be sent to the new address, 1, Lake Buildings, St. 
James's Park, near Storey’s Gate, Westminster, S.W. 


Badged Electricity Workers.—A correspondent says that 
electricity authorities have been notified by the Ministry of 
Munitions that all war service badges and certificates held by 
men of military age, and graded as unskilled or semi-skilled, 
are to be withdrawn. 


Trading With the Enemy.—The ‘“ London Gazette ” for 
January 19th contains further lists of firms and bodies in the 
following countries with whom trading is prohibited :— 
Argentine, Brazil, Denmark, Ecuador, Greece, Netherlands, 
Norway, Spain, Sweden, &c. ° 


_ Manchester War Bonus.—The Manchester Corporation, 
in refusing the application of the Corporation officials for a 
war bonus of 10s. a week, has resolved that each Committee 
will reserve its own Judgment as to the necessity for raising 
salaries or not. 


Raw Materials and Men in Germany.—a<Addressing the 
shareholders, at the recent annual meeting in Berlin, of the 
Siemens & Halske Co., Arnold von Siemens is reported to 
have stated that all the company's works were in full opera- 
tion, and there was no lack of orders. The prospects were 
dependent upon the extent to which raw materials and labour 
were available. As the company had important duties to 
fulfil, it was probable that raw materials would be placed at 
its disposal to the desired amount. The course of conditions 
after the war would chiefly be characterised by the paths 
assumed by statesmanlike administration. l 

At the meeting of the Schuckert Electricity Co., of Nurem- 
berg, the chairman announced that a large stock of orders 


was brought over into the new financial year, and further ` 


orders had since been received, which were greater than in 
the corresponding period of, 1915. As a consequence, the 
company could again reckon on obtaining satisfactory results 
insofar as men and raw materials were rendered available to 
an adequate extent. 


Carlisle Electricity Department.—We have before us two 
lists showing the part that is being performed by the staff of 
the Carlisle electricity department with the Forces and with 
the Volunteers. Twenty-two names are given in the first 
list, which includes the station superintendent, Mr. H. P. 
Baynham, who is Company Sergeant-Major in the Royal 
Marine S.M., the chief clerk, and other members of the office 
and station and outside staff, also five apprentices. The 
second list, which contains 24 names of men in the Volun- 
teers, is headed by Captain F. W. Purse, the city electrical 
engineer, followed by his chief assistant, Corporal J. H. 
Se a and members of the office, station, and outside 
staff. 


Tramways and Substitution.— The Secretary of the Tram. 


ways & Light Railways Association wrote to members of that 
bedy, under date December 27th, 1916, as follows :—* I beg 
to inform you that the following arrangement has been come 
come to between the War Otħce and this Association, on 
behalf of its members. I am authorised to sav that if vou 
will supply the War Office with a list of all vour employés 
who are now in the Army (at home.or abroad), steps will 
be taken to ascertain if they are in a low medical category, 
and if«this is the case, arrangements will be made to exchange 
` them for generat service men to be released by you.” The list 
should contain the man’s name and initials, his regimental 
number, rank, unit, and, wherever possible, where he is 


stationed. You are also requested to give the names, &c., - 


of men now in your employ who will be available as substi- 
tutes for the men released from the Army. The lists should 
be ‘sent at the earliest possible moment direct to the Secretary, 
The War Office, S.W., D.R., 4 Department.” ; 


Dr. Walter Rathenau Again.—We reproduce from the 
American Literary Digest for January 13th, just to hand, the 
following article on ‘‘Germany and the Next War.’’—‘ No 
lasting peace appears, whatever may be the official views of 
the Government, to enter into the calculations of some of the 
captains of industry in Germany, at least, if the views of 
Dr. Walter Rathenau are typical. As the head of one of the 
greatest electrical industries in the world, the Allgemeine 


Elektricitats Gesellschaft, popularly known as the ‘A.E.G..,’ 
Dr. Rathenau occupies high rank among the commercial 
magnates of the Fatherland, while his genius for organisa- 
tion is such that, since the war began, the task of mobilising 
industry has been committed to his charge by the Govern- 
ment. Under these circumstances, Dr. Rathenau’s utterances 
acquire special significance, and it is somewhat of a shock 
to find an article from his pen in the Berlin Lokal Anzeiger, 
in which he discusses the need of industrial preparation for 
a future war, which he apparently regards as inevitable. He 
saVvs i— 

“We began the war a year too soon. When we have 
secured a German peace we must begin at once a reorganisa- 
tion upon a broader and firmer basis than ever before. Estab- 
lishments that produce raw materials essential to the Army 
must not only continue their work, but enter into it upon 
lines of increased energy, forming thus the kernel of econo- 


mic Germany in preparing in the economic sense for the next 


war. We must carefully calculate in advance. in view of 
lessons learned in this war, what our country lacks in raw 
material or essentials of raw material, and secure immense 
reserves to remain unused until a day in the future. We 
must organise as genuine an industrial mobilisation as we had 
a military mobilisation. Every technician or semi-technician, 
enrolled or not in the list of mobilised, must be empowered 
through official credentials to take charge and direction of 
a given establishment upon the second day following a new 
declaration of war. Every establishment manufacturing for 
commercial purposes must be mobilised also, and understand 
officially that upon the third day after declaration of war its 
entire abilities are to be devoted to serving the Army upon 
demand.’ 

“It must also be determined in advance just what quan- 
tities and sort of essentials such establishment can furnish 
the Army in a given time. Each establishment also should 
be required to furnish a detailed list of workmen who can be 
dispensed with, these alone to be mobilised in the military 
sense. 

“ While preparations must be made at home, Dr. Rathenau 
would have the diplomats of the Fatherland busy abroad in 
order that some of the experiences of this war may be obviated 
ia the future. He writes :— 

‘“*We must finally establish some definite commercial 
understanding with nations outside Europe that will offer 
them advantages, to be duly specified in detail, whereby these 
nations, as neutrals, will find it to their direct disadvantage 
commercially to trade or sell munitions during war to either 
ourselves or our enemies. We can afford to offer such condi- 
tions. And, finally, when the next war comes, 1t must not 
be a year too soon.’ bas 

“ These frank utterances from one of the leading capitalists 
of Germany have produced in France a marked reaction 
against peace, and we find that brilliant French author and 
academician, Mr. René Bazin, using Dr. Rathenau’s artic'e 
as a text for an impassioned appeal to the United States not 
to insist ton strongly on peace proposals at the present time.’ 


Exemption Applications.—At Pontefract, exemption „was 
claimed by Mr. J. L. Brown (25), who asserted that he was 
the only electrician in the town. In reply to a question, 
Major Renny said that he did not think that applicant would 
be able to enter the Navy, but he might enter the Engineers 
as a linesman. The appeal was dismissed, applicant not to be 
called up until April Ist. 

At Bromley (Kent), Mr. May, secretary to the local Elec- 
tric Light & Power Co., applied for exemption, and said that 
he was in the Naval Air Service. The Tribunal decided that 
they had no jurisdiction, and dismissed the application. 

At a sitting of the Canterbury Tribunal, on January 15th, 
an appeal was made by Mr. Sidney Terry (29), electrical 
engineer, for himself and an employé named: Reginald A. 
Flliott. Mr. Terry stated that he had charge of all the elec- 
trical plant, dynamos, and lighting at a local munitions works 
and at the premises of the Motor Co. The Advisory Corn- 
mittee recommended three months to Mr. Terry, and no 
time to the emplové beyond a month's grace before the call- 
ing-up. Mr. S. Shea, for Mr. Terry, asked if the three 
months could be extended, as there was such a scarcity of 
skilled electricians. Mr. Terry was given the three months, 
and the case of Elliott was put back for medical classitica- 
tion. 

At Woking, the Electric Supply Co. appealed for the reten- 
tion of S. C. Bicknell (38), electric wireman and repairer. It 
was stated that Bicknell was. one of only two men’ left ` to 
inaintain the repairs over the company’s area, and before the 
war they had 10 men doing similar work. It was impossible 
to obtain an experienced man in his place. Six months 
granted. The Military Representative suggested that efforts 
should be made to replace Bicknell, who is in Class A, by a 
substitute out of the Army before the six months expired. 

At Whitehaven, on January 17th. an “electrician appealed 
for the retention of his son, aged 31, the only experienced 
man left to undertake electrical work at collieries, &c. The 
Advisory Committee recommended conditional exemption, 
and this was agreed to. 

At Chatham, 10 employés were appealed for by the Tram- 
way Co., their exemption certificates having been withdrawn. 
With the consent of the Military, two were again given condi- 
tional exemption. and the rest were temporarily exempted, 
pending substitution. 
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The South Staffs. Appeals Court has given conditional ex- 
emption to an electrician in charge of a generating station at 
Rowley Regis under the Governwent, who intimated that 
they required appellant's services. 

The Isle of Thanet Electric Tramways & Lighting Co. 
appealed at Broadstairs, on January 16th, for conditional 
exemption for an employé, aged 36, engaged as a Wireman 
and driver, repairer of trucks, &c. Conditional exemption 
until the company finds an efficient substitute. 

On the appeal of the Electric Traction Co., Ltd., the Peter- 
borough Tribunal have granted the following exemptions :— 
J. Culshaw (34), chief traffic inspector, m B1. conditional 
exemption; J. G. Manning (28), electrician, Class A, one 
month for substitution; C. W. Armitaye (29), tramway fore- 
man, Class A, a month for substitution; G. A. Maywood (33). 
fitter and mechanic, a month for substitution; F. G. Jessop 
(29), mechanic and driver, B2, conditional exemption; E. A. 
Sewter (30), electric fitter, &c., B2, three months. 

At Taunton. the Corporation electricity department appealed 
for W. P. Short (28), ledger clerk, book-keeper, and relief 
switchboard attendant, in Class B1. The electrical engineer 
(Mr. Howard) said that the man was indispensable to the 
supply of current for power and light to munition and other 
works. Six months’ exemption was granted. 

At Eastbourne, an electrical engineer appealed for the re- 
tention until the end of March of an apprentice, aged 19, 
and passed for general service. The employer said that by 
the time stated he hoped to get three boys etticient in the 
work. The appeal was rejected. 

At Farsley (Yorks.) Tribunal, the Morley Electrical Engi- 
neering Co. claimed for six men, all of whom, except one, 
came under the ‘Trade Card” category. The one, H. Moore, 
armature winder, was 26 years of age, and it was suggested 
that he would have to be refused owing to his age, though 
th: firm might claim him under their engineering scheme. 
The Tribunal could not agree to him being in a certified occu- 
pation. Mr. W. Summerscales (the manager of the com- 
pany) said it was singular that when the Government made 
the arrangement with the Trade Union no provision was 
made for foremen, but the Employers’ Federation were con- 
sidering the question. Moore had charge of the department 
which made motors for driving machinery for Russia, France, 
Italy, and Australia. All the hands under hün were 
only about 17 vears of age, and if he were taken the 
departinent would have to be closed. He was a highly 
skilled man. The Clerk having given it as his opinion 
that Moore's age did not now debar him from conditional 
exemption, this ruling was accepted, and he, with the other 
five men, was conditionally exempted to Mareh 31st. The 
other men were F. L. Bell (34), draughtsman and designer; 
J Hartley (36), turner; L. Magson (30), engineer's black- 
smith; W. Pearson (40), pattem maker; and F. Hf. Platts 
(37), electrical fitter. >- 

At Northampton, Henry Sale, a cartage contractor, ap- 
pealed for the exemption of his son Harry, aged 30. married, 
with three children. He said that he and his son were in part- 
nership, and they both worked in the business, and emploved 
twa other men. They had a contract running for the carting 
of the whole of the coal used by the Northampton Electric 
Light & Power Co., and that occupied the whole of their 
time. They had that day carted 74 tons. It was suggested 
that the man appealed for could be replaced, but Sale said 
that was impossible; there was no labour available. Ald. F. 
H. Thornton, the chairman of the Electric Light Co., pointed 
out that the company was an Important branch of the public 
service, and said it would be very difficult to find a substitute. 
Three months’ final was given. 

Before the Henley Rural Tribunal, Mr. R. C. H. Harrison, 
of Shiplake Court, appealed for the retention of R. A. Pride, 
engineer in charge of the electric light installation. Condi- 
tional exemption was granted until May Ist, subject to sub- 
stitution. 

At Bexhill-on-Sea. Mr. R. W. Waine appealed for T. Bloor 
(35), electrician, classified for labour duty abroad. The Mili- 
tarv agreed that he was of more use in civil life, and did not 
oppose temporary exemption. Three months were conceded. 

At Oxford, the Military Representative asked for a review 
of the case of W. T. Cooke (25), electrical fitter and 
mechanical lead burner, with Messrs. Hill, Upton & Co., 
electrical engineers, granted conditional exemption to June 
2th. On behalf of the firm it was stated that Cooke 
was the only one now left to do his work. three others 
having left for the Army. The firm were engaged in con- 
siderable munition work, and Cooke was chiefly engaged 
putting in machinery at munition works. He had sole charga 
of the installation of machinery, and had to go all over the 
country. It was mentioned that the firm had a trained lady 
electrician, the only firm, it was believed, in the country 
who had one, and that % per cent. of the firm’s work was 
indirect war work. Captain Fox said that there was a great 
demand for men of Cooke’s stamp in munition works. and 
in the Royal Flying Corps. The Tribunal held that Cooke 
was engaged on work of national importance, and they con- 
firmed the conditional exemption. 

At Oxford. the Electric Light Co. asked for exemption for 
Mr. J. F. Pierce (39). chief assistant engineer, two fitters 
and turners, a shift foreman, three switchmen, an improver, 
a motor mechanic and tester, an electrician, and a stoker. 
Mr. F. Grav, for the company, said that they had 14 men of 
military age, bet they had to supply current for power to 


munition works in the district. Of the 14 men, 10° were 
passed for general service, and four had been rejected. He 
suggested that one should go at once, two should be, released 
if efticient substitutes were found, and seven exempted for 
three months on condition that during that period every effort 
would be made to find substitutes. It transpired that the 
improver had joined up, and Mr. Gray's suggestion as to the 
rest was agreed to, Mr. Pierce being with those exempted 
for three months. 


BUSINESS NOTES. 


Australian Contracts.—The Victorian Railways Depart- 
ment has agreed to include in all contracts accepted the name of 
the country where any such articles orjyoods or material are 
manufactured. -Zeaders, 


British Industries Fair, 1917.— Manufacturers whe are 
exhibiting at the British Industries Fair have received their allot- 
ments of space from the Board of Trade during the last few dave. 
and the work of erecting stands has already begun. The total 
amount of space applied for has ayain larrely exceeded the apace at 
the Board's disposal. with the result that exhibitors have found 
their allotments considerably reduced. In aome cases it has even 
been found necessary to reduce the applications by half. The 
space covered by the Fair will be considerably larger than last year, 
and the number of exhibitors will also be greater. 

The Fair will open on the last Monday in February (February 
26th), and will remain open till March (th. 

The London Fair, like all such undertakings, comes under the 
restrictions imposed by the Ministry of Munitions, and, conse- 
quently, certain trades, which would otherwise be included, cannot 
participate. As before. the direct interest of the electrical trade, 
as exhibitors, is naturally very limited. for in London the trades 
included will be toys and paines, earthenware and china, plass. 
fancy goods, stationery and printing. 

The Glasgow British Industries Fair will cover textiles, ready- 
made clothing. boots and shoes, foodstuffs, and domestic chemicals. 

At the London Fair the charges for space will be 28. a sq. ft.. 
and exhibitors have no other expense except the cost of the erec- 
tion of their stands. At last vears Fair many exhibitore had 
stands as small as 6 ft. X 6 ft.. and their total expenses, including 
the erection of their stands, probably did not exceed £7. None the 
less, many of them booked orders for several thousand pounds. 


Bankruptcy Proceedings. — CHrisTian Evan Evans, 
03, Cannon Street. E.C. financial agent. An application for an order 
of discharge was made on January 17th to Mr. Registrar Linklater at 
the London Bankruptey Court. Mr. Daniel Williams, Ofticial Receiver, 
reported that the bankrupt failed in August, 1914. with provable 
debts €2.034 and assets expected to eventually realise £170. In 
December, 1912. the bankrupt, in consideration of shares valued at 
£300 (borrowed from a creditor) and £50 cash. acquired an in- 
terest in a patent for the Boran electric lamp. which was ‘then 
being exploited by thinl parties. The lamp was to be manufactured 
by a company, but the latter went into liquidation and the lamp 
was never placed on the market. The bankrupt estimated his lors 
on the venture at £350, and the creditor from whom he borrowed 
the shares had proved aainst the estate for £500. The appli- 
cation was opposed by the Official Receiver on the grounds (1) in- 
eufticiency of assets to equal 10s. in the £ on the amount of the 
unsecured liabilities: (2) omission to keep proper books of 
accounts ; (3) contracting debts provable in bankruptcy without 
having at the time any reasonable or probable ground or expecta- 
tion of being able to pay them ; and (4) rash and hazardous specu- 
lation. His Honour upheld the report. and imposed a further 
suspension of two vears. Order entered accordingly. 

J. R. WHITEHOUSE, managing director of an electrical company. 
43, St. Andrew's Road, Golders Green, Middlesex.—- This debtor 
applied to the Judge sitting at Barnet. on January 23rd, for his 
discharge. The Official Receiver stated that the liabilities were 
£630, and the assets, which were estimated at £485. had only 
realised £31. Debtor was now in employment, and receiving £125 


a year. His conduct during the bankruptey proceedings hud bes 
unsatisfactory. The solicitor appearing for the debtor said that 


the failure had been brought about owing to the war. and asked 
his Honour to treat his client leniently. His Honour. however. 
gaid it was a very bad case. and he refused the application. 


Calendars and Diaries.—From Mr. GEORGE ELLISON, 
of Birmingham, we have received a small desk calendar on metal 
base, With duily turn-over dute-slips. Rather a large proportion of 
the space is occupied with the various addresses of the firm. but a 
small memoranda space is left, in addition to which one has before 
one each day a calendar for a complete three months. 

THE S.R.O. BALL BEARING Co.. of 115. Southwark Street. 
London, S.E., have sent us a clearly dated calendar for 1917, with 
monthly sheets. at the right-hand side of which is a daily 
memoranda space. Copies may be obtained on application. 

The London Association of Foremen Engineers has sent us a copy 
of its diary, containing particulars regarding the Association, list 
of members. engineering data, &c. Reterring to the tables of 
metrical equivalents. which are carried to the millionth of a centi- 
metre, the 10-millionth of a ton. and the 100-millionth of an inch, 
we would suggest that these fizures are enough to frighten 
anybody ; all that is necessary in practice is four or five significant 
figures. The diary is neat and handy. and contains an insurance 
coupon. 
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Swiss Trade in 1916.—According to information 
collected and published by Swiss financial institutions, the iron and 
steel and engineering industries in Switzerland had an abundance of 
orders during the whole of 1916. Considerable difficulties, how- 
ever, were experienced in obtaining raw materials; the prices 
reached an exceptionally high level. and this fact and the advance 
in wages, caused a large increase in the cost of production. The 
electrical industry was characterised by an active course of business 
at rood selling prices, and the prospects are declared to be decidedly 
satisfactory. 


Catalogues and Lists. — BRITISH WESTINGHOUSE 
ELECTRIC AND MANUFACTURING Co., LrD.. Trafford Park..-— 
Fourteen illustrated leaflets, containing particulars, and in some 
cases prices, of the following manufactures :—Contactor control 
gear, ironclad switchgear. electric motors, heating apparatus, wire- 
drawn lamps, rotor starters. reversing controllers. motor-contrul 
panels, and lightning arresters and multi-vap surge dischargers. 

BRITISH THOMSON-HousToNn Co.. Lro.. Rueby.—Descriptive 
List No. 2,269 (eight pages), containing illustrated particulars, 
with fully-tabulated dimensions, of their crane and hoist motors. 

SPRAY ENGINEERING Co., Boston, U.S.A.—Bulletin No. 250 
(ta pates), containing a fully-illustrated description of their 

“Npraco” equipment for washing and cooling air, especially 
applicable to steam turbo-generators and other electrical machinery. 

ELECTRICAL SUPPLIES Co., 233, Tottenham Court Road, London, 
W.--Folder, giving prices of . Lighthouse “ cinematograph carbons. 

Messrs. E. BENNIS & Co., LTD.. of Little Hulton, have issued 
No. 3 (December) of their journal `“ Cheap Steam.” 


Liquidations.—Dyaiisch Launcu & Boat Co., Ltp.— 
A meeting of creditors is called for January 26th at Electrical 
Federation Offices, London. 

STENTORPHONE SYNDICATE, LTD.— Creditors are to send par- 
ticulars of debts, &c.. to Mr. A. A. Baster, Whitgift Chambers, 
North End, Croydon (the liquidator), by February 20th. 

KILOWATT Pt BLISHING Co., Lrp.—Creditors must send par- 
ticulars of debts, &., to the liquidators, Messrs. A. Webster and 
E. A. Burnie, by February 16th. 


Trade with Canada.—H.M. Trade Commissioner in 
Canada and Newfoundland (Mr. C. Hamilton Wickes) is to pay a 
further official visit to this country. He is expected to arrive early 
in March, and will be prepared to interview (by appointment) 
representatives of firms who may be able to see him in London at. 
the Offices of the Department of Commercial Intelligence of the 
Board ef Trade for several weeks before Easter. Immediately 
after Easter he will visit certain trade and industrial centres in the 
United Kingdom. Firms who may desire to have an interview 
with Mr. Hamilton Wickes are requested to make their application 
not later than February 19th in the case of London and March 5th 
in the case of the Provinces. Applieations should be addressed to 
the Comptroller-General, Department of Commercial Intellivence, 
+3. Basinghall Street, London, E.C. 


For Sale—The Llandudno U.D.C. invites offers for 
1.325 yards of lead-covered insulated cable: the Erith U.D.C. is 
inviting offers for the sale of a Bettington boiler, and several A.C. 
wenerating sets (125 KW. and 50 KW.) Full particulars are 
ziven in our advertisement paves to-day. 


Trade Announcements.— MESSRS. J. HALLIWELL & Sons, 
electrical and mechanical engineers and contractors, having opened 
new premises at 7, Church Road. Seacombe, Cheshire. desire to receive 
catalogues, &c., of electrical and mechanical machinery, tools, and 
accessories ; also samples of cables. wires, &c. 
~- Mr. CHARLES HASWELL. of Sherbrooke Chambers, 8. Norfolk 
Row. Sheffield, has been appointed the agent of Messrs. Crompton 
and Co., Ltd., London and Chelmsford, for Sheffield and the 
surrounding district. 


Exhibition.— According to the Finaunrier, it has been 
decided that the Shipping, Engineering. and Machinery Exhibition, 
which it was originally intended to hold in September and October. 
1914. but which was postponed owing to the outbreak of war, is to 
be held at Olympia atter the conclusion of the war. 


Book Notices.—The Journal of the Tramways and Light 
Railways Association for January contains a full list of members 
vf the Association. 

“ Willing’s Press Guide for 1917." 
Price ls. 

“ L'Entente `: Revue Politique, Economique et Financière. 
No. 1. January th, 1917. Paris: A. Pamaron, G. Prade. 
Price 3 fr. 


London : Jas. Willing, Ltd. 


LIGHTING AND POWER NOTES. 


Aldershot.—The U.D.C. has acceded to the application 
of the postal authorities to give a supply of current to the new 
post office premises, and to supply other pene en route when 
the extension of the mains is carried out. 

Australia.— According to the West Disa the new 
East Perth (W.A.) power station has now been brought into use for 
both tramway and general supply. 


Bandon (Co. Cork).—The Town Commissioners ‘are 
considering a scheme for electric lighting. 


Banbridge (Co. Down).—E.L. PRoposan.—aAt the last 
meeting of the U.D.C. it was resolved to ask for tenders for the 
lighting of the town, either by pas or electricity. Banbridge is a 
steadily-improving town with mills, factories, &c., situated on the 
Upper Bann. 


Continental.—Sraty.—A_ new hydro-electric generating 
station established by the Compania Menyemor, near Mengibar 
(Province of Jaen), has lately been completed and put into opera- 
tion. The plant, which utilises the power of the Escalas Falls on 
the River Guadalquivir, will supply current for lighting and power 
purposes in the district. 

Russta.—Inastudy of the resources of the Caucasus in connection 
with the development of industries in Russia. it is stated that the 
hydro-electric installations in the cities of Hagri, Suchum, Novy- 
caphon, Batoum, Artvis. and Borzham have a total capacity of 
15.000 H.P. Hitherto this has been utilised locally. but a portion 
might be diverted to chemical purposes. The Commission which 
carried on the investigation has opened up nevotiations with im- 
portant firms for the installation of electric furnaces for the pro- 
duction of nitrates in the Caucasus. 

Caucasian newspapers report that the employment of water- 
generated energy from the Rivers Kaban and Maloi-hata is under 
investiyation. The Council of the Viceroy of the Cancasus has 
approved the chief heads of a contract with J. Nikolenku for a 
period of 75 years. ceding sites on these rivers, but with a Govern- 
ment right of purchase within 30 years. The capacity of the 
central station is estimated at 45,000 KW.. and exceeds that of all 
the other installations in the Caucasus combined, their total being 
30,000 KW., without reckoning the plants employed in the mining 
industry. 


Dartford.—The electrical engineer has forwarded the 
following particulars to the I.M.E.A. on the effect of the working 
of the Summer Time Act on the quarter's revenue ending Sep- 
tember, 1916, as compared with the previous year. The reduction 
in sales for lighting purposes only was 30 per cent. (cinemas, &c.., 
not included): saving in coal for quarter, 13 tons (estimated) ; 
saving to lighting consumers, £120. The charges for electricity 
were not raised in anticipation of a loss in revenue due to the Act. 


Dublia.—The various reports arising from the Special 
Inquiry were on the Corporation agenda for a special meeting last 
Friday. but, owing to the length of time occupied by other business, 
it was decided to postpone the discussion until the February 
meeting. 

The Electricity Supply Committee has submitted to the T.C. a 
further report protesting against the procedure adopted by the 
Special Comnnittee of Inquiry, urging that the expert engaged to 
advise it should have been the chief engineer of a British central 
station, and pointing out that the expenditure of large sums of 
money at the present time on extensions and alterations at the 
power station is impracticable. The Electricity Committee also 
claims to have made arrangements which guarantee the mainte- 
nance of an undiminished supply of electricity. and again asks 
that the report of the Special Inquiry Committee shall be referred 
to it for investigation and report. 

At the final meeting for the vear of the Electricity Supply Com- 
mixtee. the outgoing chairman (Mr. J. J. O'Neill) said it was a 
matter for congratulation that they were able. during the last com- 
pleted financial year. to pay off just over £32.000 of capital raised, 
and, in addition, to pay £24,000 in interest and make a profit of 
nearly £9,000, 

The Corporation has dezided to borrow. for the extensions of 
the electric lighting system. sums of £28,000. £60,000. and 
£12,000, and, under sanction of the L.G.B., has authorised the 
borrowiny. for the purpose of the utilisation of the electric tram- 

way system for the conveyance of refase, and the provision of a 
depot. the sums of €7.700 and ETSUN, 

According to Mr. P. J. MeAndrew. a logal consulting engineer, 
arrangements are now being made to proceed with the seheme 
for the utilisation of water power in Ireland for electrical 
purposes. e. 


Dundalk.—Ixquiny. —This week a L.G.B. inquiry will 
be held into an application by the Council for a loan of £5000 to 
carry out extensions to the electric lighting system of the town '’ 
and district. 


Ewell —Prov. Orver.—The P.C. has appointed a 
Committee to interview the Seuth Metropolitan Electric Tramways 
and Lighting Co. regarding its application for a prov. order for the 
area. 


Gillingham (Kent).—The T.C. has entered into a further 
contract with Recess Screws. Ltd., for a supply of current on the 
basis rate of lįd. per unit, subject to a sliding scale. 


London.—PoPpLar.—Owing to the growing difficulty in 
obtaining carts, the Electricity Committee has decided to purchase 
out of the profits of the current year a second Foden steam wagon, 
at a cost of £744 (Electric Vehicle Committee please note). The 
surveyor of taxes made an assessment of the electricity under- 
taking of £4,201 in respect of excess-profits tax for the year ended 
March 31st, 1915. Objection was successfully taken on behalf of 
the Council to the assessment, which has been discharged. l 

FULHAM.—-The Electricity Committee reports that difficulties 
have been experienced with the economisers at the electricity 
works. due to tube failures under pressure, and_it is proposed to 
work the economisers at atmospheric~ pressure, involving the 
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installation of a centrifugal pump to pass the water through the 
economisers to a galvanised hot well. The cost will be about £€ 100, 
and will obviate an immediate expenditure of some 2.000 for 
renewals. The Committee has received the certificate of the 
Ministry of Munitions in respect of the borough electricity works, 
and has adjusted the waves of the employés in accordance with the 
scale approved by the Islington B.C. in connection with the 
certification of its electricity undertaking. 

L.U.C.— The Finance Committee recommends the Conneil’s 
sanction to the borrowing by the Woolwich B.C. of £2,842 for 
electricity purposes. 

The Committee. with the consent of the Treasury, has granted a 
loan of €3,000 to the Hackney B.C. for mains and switchgear. 

ST. Pancras. The Electricity Committee has decided in favour 
of an offer by the Brush Co. to remodel the 1.000-KW. Ljungstrom 
turbine, which the Couneil has had in satisfactory use for some 
time on hire, pending the installation of a 5.000-KW. Ret of the 
same type. It is proposed to alter it so that it will develop 
1.500 Kw. continuously and have an overload capacity of 20 per 
cent. for two hours. at a cost Of £6,500, less £1,500 paid tor hire. 

A deputation of cinema proprietors has interviewed the Com- 
mittee with a view to obtaining power rates for projector use. At 
present a special flat rate of 3d. per unit is viven. and the Com- 
mittee considers that such energy should be charged for at lighting. 
not power, rates. 


Manchester.—A deputation appointed to consider the 
possibilities of increased street lighting, after visiting a number of 
other towns, has come to the conclusion that Manchester already 
has a larger proportion of lamps lighted than the towns visited. 


Stafford.—Loan Sanctrox.—The T.C. has received 
sanction to a loan of £1,000 for the provision of new cable. 


Stowmarket.— According to the Bury and Norwich Post, 
the Suffolk Electric Supply and Power Co. does not intend to 
increase the price of electricity for lighting and power, although 
the six months’ working, April to September, showed a loss : the 
returns for the past three months. however, are satisfactory. and 
there is every prospect of this improvement continuing. The 
Summer Time Act accounts for the adverse balance during the 
spring and summer quarters. 


Tonbridge.— At a meeting of the U.D.C.. strong objection 
was taken to the application of the local yas company for a prov. 
order to supply gas for the purpose of yvenerating electricity. in 
rivalry to the Council's electricity undertaking. A letter from the 
manager of the company expressed the opinion that they would be 
able to meet the Council on the matter, and the subject was 
deferred. | 


U.S.A.— According to the Electrical World, the Secretary 
of War. on the ground that he lacks leval authority. has refused to 
take action in regard to authorising additional water diversion at 
Niagara, but recommends that temporary permits be viven to 
generate more power, and that this should be decided by Congress. 


Willesden.—PrRoposep EXxTeNstons.—A_ report from 
the electrical engineer shows that. owing to the growth of the 
undertaking. the demand leaves no marvin of safety or capacity in 
either cables or machinery. and extensions must be made before 
next winter. Application is to be made to the L.G.B. to sanction 
the borrowing of £10,110. made’up as follows: New J00-KW. 
rotary converter with transformers, switchgear. foundations. and 
connections at Salusbury Road and Acton Lane sub-stations, 
3.600; new 1.000-KW. cable from Taylor's Lane to Acton Lane 
sub-station, with switchyear. £2.900; new 700-KW. cable from 
Taylor's Lane to Anson Road, £3.350; and other items. From 
April Ist to December 31st last. 61 services were laid at customers’ 
expense. amounting to £486. Having considered a report on nego- 
tiations for inter-linking and inter-working of electricity under- 
takings in the metropolitan area. and in view of the fact that the 
agreement entered into by the Council with the North Metro- 
politan Electric Power Supply Co. expires on March 31st. 1918. the 
electrical engineer has been authorised to make inquiries in con- 
nection with the situation. 


TRAMWAY and RAILWAY NOTES. 


Australia.— Recently one person was killed and 20 were 
injured by an electric car overturning at Burwood, near Sydney. 
The car carried 40 passengers. 

The Melbourne Tramways and Omnibus Co. has been awarded 
£335.000 as compensation in connection with the transfer of the 
Melbourne Tramways to the Tramways Board. 


Blackburn. —FEMALE JLanour. — The employment of 
females by the tramway department is said to have proved a 
pronounced success ; a corresponding clerk, ticket clerk, two girls 
in the ticket stores. two inspectors. five drivers, and about 40 
women conductors are employed. and others are learning to drive 
or receiving: instruction as conductors. 


Bury.—The Tramways Committee has had complaints as 

to the car service, and the manager explained that he had great 
difficulty in obtaining materials for repairs and renewals. An 
-application has been received from the Tramway and Vehicle 
Workers’ Association for an increase in the wages of female 
employés. and a Sub-Committee is to mect a deputation from the 
Association on the matter. 


Continental.—Sraix.—It is announced that the Spanish 
Minister of Public Works haa just approved a scheme submitted by 
the city of Madrid for the construction of a metropolitan railway 
according to the desivns prepared by D. M. Otamendi. The pro- 
ject, tor which a concession has been granted for t) years without 
any State guarantee or subsidy. comprises four lines, which are to 
connect the capital with the suburbs. and run from the north to the 
south and the east to the west. The lines are to be of double 
track and for electric traction» the first is to be completed in three 
years and the others in eight vears from the stipniated date. 

ITALY. -An ayreement has been come to between the Italiano 
Government and the Rome-Nord Tramways Co. for the construction 
and working of an electric railway trom Rome to Viterbo, throuyb 
Civitacastellana. 

Halifax.—A heavy motor wagon collided with a tramiwar 
standard. last week. with such violence that the ann carrying the 
Wires was smashed off entirely, and the live trolley wires fell over 
a leneth of road. A woman had her legs entangled. and received 
a shock from which she did not recover for several hours. The 
driver of a car. who was able to approach fairly closely, warned 
people of the danger. cut off the current. and notified the repair 
department. The tramway service was suspended for several hours 
during temporary repairs, 


Haslingden.—Tratric Data.—During the nine months 
ended December 31st, the car-mile receipts of Haslingden tramways 
averaged 13°71d.. as compared with 13 36d. for the same period of 
Mo, the total receipts being €6.550. as compared with £6,454. 
The mileage was 112.553. as compared with 113.644 in the nine 
months ended December, 1915. During the three months of 
October, November, and December. 1016, the car-mile receipts 
averayed P4°0sd.. as compared with 12°32d. in the same months of 
1915. A reduction of car-mileave occurred, the flyures for 1916 
being 35.808 and those tor 1915. 37.541. 


Huddersfield.— W ac rs.— The Tramways Committee has 
granted an increase of 3s, per week in the bonus of male emploves 
under the Union (exeluding office staff). as from November 22nd. 
lolo, and a bonus of Is. 6d. per week to the female employé 
(excluding othce statt). from the same date. 

The Committee has decided to charge tor the carrying of parcels 
on the cars, Id. up to 5 ib.: 2d.. H4 1b.: 3d.. 28 1b.: and that no 
parcel above 2s Tb. be carried. Tt was further resolved that no 
parcels be carried after 5 p.m. 


London.— An unprecedented stoppage of electric railway 
services on London suburban routes took place on Monday morning. 
when. owing to sleet having frozen on to the conductor raile. mast 
of the exposed sections of such railways using the third-rail system 
were unable to run until the ice was thawed or broken off. The 
District. Metropolitan, South-Western, and North London Railways 
were particularly affected. awd in some cases steam locomotives 
were requisitioned to haul the disabled electrics home. and steam 
trains ran a relief service. Attempts to scrape off the ice did not 
always succeed, and in some cases a hammer was required. The 
Weather conditions as applying to electric railway working are 
stated to have been the worst which have been experienced since 
the lines were elect ritied. 

LCC. The Hirhways Committee reports that for the five weeks 
ended January loth the total number of passengers carried on the 
Councils tramways was 53.100.172. wiving a revenue of £221,279. 
as against 54.291,773 and £225,423 in the previous year; this 
represents a deercase of 131.606 passengers and £7,146 in revenue. 
The total tratlie receipts from April lst. 1916, to January loth. 
1917. were £1.951,183, an increase over the previous year of 
£147,100. 

At the Tuesday meeting of the Council, it was stated that 
there had been 50 breakdowns in the tramway service between 
Jannary Ist and Friday last. Mr. Hume. the chairman of the High- 
ways Committee, in pointing out the difficulties which had occurred 
owing to the war. stated that they hoped by internal reorganisation 
to be able to effect: an improvement. and a scheme would shortly 
be submitted which. though it would involve some cost to the 
Council, he hoped would be supported. 


Stockport. — STRIKE. — Practically the whole of the 
employés on the Corporation tramways struck work on Saturday 
morning, and the service was suspended during the day. The 
employes were included in the recent award of Sir George Askwith. 
and the tact that the women workers were not included in the 
award was one of the causes of the strike. It is contended that 
they only earn 31s. 6d. on the full week. as avainst £? by the men. 
The men also had a grievance that a former advance of 4d. per 
hour had been discontinued. and that by the late cars being dis- 
continued, their waves will be further reduced. The manage- 
ment’s reply is that the late cars are being taken off because they 
have been run at a loss. and it is contended that the 4d. referred 
to is included in the war bonus. Between 400 and 500 employes 
were concerned. 

As a result of negotiation. the ordinary car service was resumed 
on Sunday. The men have been piven a 52-hour week. and the 
question of the women’s war bonus will probably be considered 
throughout Lancashire. 


West Ham,— The tramway manager (Mr. Slattery), 
with a view to expediting the reconstruction of cars. has suggested 
the purchase of car bodies completed ready for mounting, and 
tenders for 20 such bodies are to be obtained. 

The through service from Stratford to Chingford Mount is to be 
discontinued, and a service between Baker's Arme and the Docks. 
ra Strattord. imerituted: 
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TELEGRAPH and TELEPHONE NOTES. 


Cable Rates to the Dominions.—It is rumoured that 
the Report of the Dominions Royal Commission. which will shortly 
be issued, will contain recommendations for drastic changes in 
connection with the charges for telegrams to the British 
Dominions. 


G.W. Railway.—Included in the work of the Signal 
Department of the Great Western Railway during the past vear 
was the laying of 54 miles of air-space core telegraph cable ; in 
1915 64 miles were laid. 


High-Speed Telegraphy.— The Committee appointed by 
the Postimaster-General at the end of 1913 to examine the various 
systems of high-speed telegraphy has just issued its report. The 
main conclusions arrived at are: That systems on the multiplex 
principle are definitely superior to the automatic high-speed systems 
on the large majority of main circuits for ordinary inland commer- 
cial telegraph work; the extension of - systematic Wheatstone 
working should be discontinued; the Western Electric having 
yielded the best results, seven or eight quadruple duplex installa- 
tions should be ordered; the five-unit alphabet as a code for 
printing telegraphy is better than the Morse code, leaving out of 
account news traffic and submarine cable communications.—Duily 
News, 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Australia.—SyDNEY.—Feb? 19th. Municipal Council. 


Meters, maximum-demand indicators. feeder regulators. Specifica» 
tion from E.L. Department, Town Hall. 

March 5th. Council. One 7,500-K.vV.A 
“ Official Notices January 5th. 

ADELAIDE..—March 28th. P.M.G.s Department. Telephones, 
telephone parts, line and battery material, &c. Shedules 444 to 453. 
—Australian Mining Standard, 

MELBOURNE. — March 21st. Victorian Railways. 
lamps and lanterns—Australian Mining Standard, 


. turbo-alternator. See 


Banbridge.—February 3rd. Urban Council. Public 
lighting of the district with yas or electricity. 
Bedford. — Electricity Department. Extensions, com- 


prising buildings, boiler- house plant, turbo- -wenerator, steam and 
water auxiliaries, switchgear, kc. See “Oficial Notices’ January 
19th. 


Cheltenham. — February 14th. Corporation. Twelve 
months supply of electric light fittings. Mr. J. S. Pickering, 
Borough Engineer. 


Halifax.— February 12th. Corporation Tramways Com- 
mittee. Stores and materials, including lighting materials. wheel 
brake blocks, trolley and overhead line materials, &c., for twelve 
months. Tenders to Tramway Engineer, ` 


Keighley.— February 24th. Keighley and Bingley Joint 
sd Board. Electrical work at the Morton Banks Sanatorium. 
Mr. J. N. Clarkson, Clerk, 40, North Street. 


London. — BATTERSEA. — February 6th. Electricity 
Department. Oils, engine- room stores, meters, joint boxes, &c. 
See “ Official Notices” January 19th. 

BERMONDSEY.—February 22nd. B.of G. Three. six and twelve 
months’ supply of electric lamps. Mr. E. Pitts Fenton, Clerk, 283, 
Tooley Street, S.E. 


Manchester. — February 2ud. Electricity Committee. 
Cooling towers. See “Official Notices” January 19th. 

February 13th. Corporation ERA Committee. Stores. See 
“ Official Notices ” to-day. 


Middlesbrough. — February Ist. Corporation. Twelve 
months’ supply of electric lamps. Mr. S. E. Burgess. Borough 
Engineer. 


Portsmouth. — February 6th. 
Six months) supply of stores, including several electrical items. 
See ` Official Notices” to-day. 


New Malden. — January 31st. - Malden and Coombe 
U.D.C. Installation of fire-alarm system. Particulars from the 
-Council's Engineer. 


South Africa.— DU RBax.—Febrnary 12th. 
‘electric travelling portable jib-crane for the harbour.* 
March 8th. Department of Post and Telegraphs. Installation 


of an automatic telephone exchange at Pietermaritzburg. See 
“ Official Notices January 19th. 


e SETAN for the items marked ° can be seen at the Board 
of Commercial Intelligence Department in London. 


Six four-ton 


Half -watt 
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Government Contracts,— list of ney cortrects placed 


during December, 1916 :— 
War OFFICE. 

Distributing boards.—Dorman & Smith, Ltd. 

Ebonite rod and sheet.—British Ebonite Co., Ltd. 

Motor-driven fans and accessories.—J. Keith & Blackman Co., Ltd. ; 
Sturtevant Engineering Co., Ltd. 

Electric light fittings. —Barton & Sons, Ltd.; Cable Accessories Co., Ltd. ; 
Electrical Conduits, Ltd.; Eureka Conduits & Fittings Co.; General 
Electrice Co., Ltd.; Ingram & Kemp, Ltd.; Nettlefold & Sons, Ltd. ; 
Oriental Tube Co., Ltd.; Perfecta Seamless Stee] Tube & Conduit Co., 
Ltd.; Rainsford & Lynes, Ltd.; G. Roe & Sons; T. Saveker; Simplex 
Conduits, Ltd.; C. J. Thursteld & Co., Ltd.; Veritys, Ltd.; Walsall 
Hardware Mfg. 'Co.; ; Ward & Goldstone. 

Generating sets.—Aster Engineering Co., Ltd.; Austin Motor Co. (1914), 
_Ltd.; A. Lyon & Wrench. 

Switchboards and dynamos.—Dorman & Smith, Ltd. ; 

_ and Motor Co., Ltd. 

Switches.—Sperryn & Co., Ltd.; J. H. Tucker & Co. 

Electric wire.—- British Insulated & Helsby Cables, Ltd.; Callender’s Cable 
and Constrnetion Co., Ltd.; I. Frankenburg & Sons, Ltd.; Fuller's 
Wire & Cable Co., Ltd.; W.T. Glover & Co., Ltd.; A. Green, Ltd. ; 
W. T. Henley’s Telegraph Works Co., Ltd.: Hooper's Telegraph and 
India-Rubber Works, Ltd.; Liverpool Electric Cable Co., Ltd.; 
Midland Electric Wire Co., Ltd. 

Works services.— Electric lighting at Lympne: H. J. Cash & Co., Ltd. 
Electric lighting at Thetford: Tredegars, Ltd. Electric lighting at 
Turnhouse: Allan, Arthur & Ure. 

Inpia Orricr Storr DEPARTMENT. 

-Transmitters.—Siemens Bros. & Co., Ltd. 

Post OFFICE. 

Repairing wire apparatus.—Wynn, Timmins & Co., Ltd. 

Telegraph apparatus.—I.R., G.P. & Telegraph Works Co., Ltd. 

Telephone apparatus.—British L. M. Ericsson Mfg. Co., Ltd.; Peel-Conner 
Telephone Works, Ltd. 

Tubular telegraph-pole arms.—Bullers, Ltd. 

Submarine cable.—Telegraph Construction & Maintenance Co.. LtA. 

bea the cable.—Henley's Telegraph Works Co, Ltd. Johnson and 
Phillips, Ltd. ; Siemens Bros. & Co., Ltd. . 

Loading coils.—Western Electric Co., Ltd. 

Galvanometers.— Edison Swan Electric Co., Ltd. ; 

Plates for stay-rods.— Bayliss, Jones & Bayliss. 

Cable distribution plugs.—B.I. & Helsby Cables, Ltd. 

Stay-rods.— Bayliss, Jones & Bayliss, Ltd. 

Suspenders for cable.—P. Huntingdon & Co. 

Bronze wire.—T. Bolton & Sons, Ltd.; F. Smith & Co. (incorporated in the 
London Electric Wire Co. & Smiths, Ltd.). 

Copper wire.—B.I. & Helsby Cables, Ltd. 


Ireland. — NewcastLe West.— The Newcastle West 
Commissioners have decided to accept the tender of Mr. Win. 
Phelan, managing director of Newcastle West Electric Light Co., 
for highting the town.— Freeman's Journal. 


London.— L.C.C.—The Highways Committee has received 
the following tenders for alterations and additions to switchgear 
in connection with the third new turbo-generator to be installed at 
Greenwich generating station :— | 

Ferguson, Pailin & Co., Ltd. -. (accepted) £2,444 
British Westinghouse E. M. Co., Ltd. i Se e. 0,256 
British Thomson-Houston Co., Ltd. ais oy ae . «5,019 

For additional steam, exhaust and condensing water piping, &c., 

required in connection with the new turbo-generator :— 


Lancashire Dynamo 


; W. G. Pye & Co. 


Brightside Fo & Eng. Gos: Ltd. . £5,527 
Babcock & Wilcox, Ltd. ae 7 (incomplete) 5,043 
J. Spencer, Ltd. .. a . 7,05 


The tender of the Brightside Foundty- & Enp eene Co., Ltd., 
has been accepted, plus £140 for thicker plates for the larve 
circulating water pipes, and £235 for steam pipes with riveted 
flanges and for valves of a type different from the type originally 
specified. 

Mechanical stokers for four water-tube Stirling boilers at 
Greenwich generating station, to render them suitable for burning 
coke or low-grade coal :— 


Underfeed Toker P Me. a ae iaccepted) £5,447 
E. Bennis & Co., ve ds 5,945 

The Stores and Cae Committee has ‘geveptéd the following 
tenders during the three months ended December 31st. 1916 :— 

Electric insulating material, Schedule No. 15 (40 firms invited to tender).— 
L. Andrew & Co. (items 2and 9); R. W. Blackwell & Co., Ltd. items 
1,6 and 7); G. Hattersley Å Sons (item 10) ; Hooper's Telegraph and 
India-Rubber Works, Ltd. (item 8); G. MacLellan & Co. (item 3); 
Siemens Bros. & Co., Ltd. (items 4 and 5). 

Electric lamps, Schedule No. 17 (15 firms invited to tender).— Maxim Lamp 
Works, Ltd. (items 1 to 7); Pope's Electric Lamp Co., Ltd. (items R to 
27), estimated value £2,472 imetallic-tilament lamps with filaments cf 
drawn wire in one continuous length); Cryselco, Ltd. (items & to lT) 
imetallic-fllament lamps with filament not of drawn wire), estimated 
value £2,538 

Electric amie ‘Schedule No. 17 D (11 firms invited to tender).— Maxim 
Lamp Works, Ltd. (item 2), estimated value £8,487. 

The Committee calls attention to the fact that of the eight firms 
who submitted tenders for electric traction lamps, seven quoted 
the same price and discount. 

The Stores and Contracts Committee has arranged for the supply 
from various firms during the year 1917 of electric fittings and 
engine packings subject to current discount rates on catalogue 
prices, and for the supply of wrought-iron tubing until February 
lOth. 1917. at discounts off the standard list. 

BOARD OF TRADE.—The Board of Trade has placed with Messrs. 


l W. C. Tackley & Co., Ltd., of West Kensington, the contract for the 


entire installation of electric lighting for the British Industries 
Fair, which opens next month. The contract includes, for the 
stands for the two buildings—the Victoria and Albert Museum 
and the Imperial Institute—between 2,000 and 3,000 lights (25 and 
32 c.P.) Supply is obtained from separate mains taken into both 
buildings by the Office of Works. and aerial wires are carried well 
over the top of the stands. The work is well in hand already 
Messrs. Tackley will have a stand at the Fair. i 


Rawtenstall.—The tender of Messrs. Jones Bros., 


Manchester, has been accepted for the lighting by elec tyof a 
portion of Bury Road, 
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FCRTHCOMING EVENTS. 


Physical Society of London.— Friday, January @th. At 5 p.m. At the 
Imperial College of Science and Technology, South Kensington, S.W. 
General meeting. 

institution of Electrical Engineers (Manchester Local Section).— 
Tuesday, January th. At 7.3W p.m. At the Engineers’ Club. Paper on 
“Fuel Economy,” by Mr, J. Drummond Paton and Mr. J. Frith. 


Royal Society ef Arts.—Tuesday, January 30th. At 4.30 p.m. At John 
street, Adelphi, W.C. Lecture on “ Imperial Industries After the War,” 
by Mr. O. C. Beale. 


Chemical Society.— Thursday, February Ist. At 8 p.m. At Burlington House, 
Piccadilly, W. Ordinary scientitic meeting. 

Royal Institution of Great Britain.-—‘Thursday, February Ist. At 3 p.m. 
At Albemarle Street, Piccadilly, W. Lecture on * The Mechanism of 
Chemical Change, by Prof. F. G. Donnan, F.R.S. 

Friday, February 2nd. At 5.30 p.m. At Albemarle Street, W. Lecture 
on‘ The supply of Gaseous Energy. by Dr. C. Carpenter. 


NOTES. 


Electrical Steel in France.—It is announced that the 
Société Paul Girod, which utilises the water power in the valley of 
the Arly at Ugine, has brought into operation a new electric steel 
furnace of 10 tons capacity. This will enable the production of 
electric steel to be increased to 150 tons per day. 


Trade with Russia.—.Au important scheme for the pro- 
motion of closer commercial and educational relations between 
Glasgow and Russia was inaugurated at a public meeting in 
Glasvow, last week, convened by the Lord Provost. It -was 
explained that Mr. William Weir. Directer of Munitions for 
Scotland. had endowed for five years a lectureship in Russian at 
Glasgow University, and that Messrs. Brown and Messrs. Denny. 
shipbuilders. had promised a sum for five years for a Russian 
travelling scholarship. The Lord Provost appealed for £50,000, 
A fine response resulted.— Daily Telegraph. 


Self-contained Turbo Sets.—IJn our issue of November 
24th last. in discussing some aspects of power-station design, we 
referred tothe apparent desirability of revising our ideas of engine- 
house design. in view of the evolution of types of generating plant 
which differ so essentially in constructional and operating charac- 
teristics from the plant types of the past. In the old days the 
bulk of the running plant demanding supervision was above the 


SELF-CONTAINED TURBO-CONDENSER SET. 


enyirfe-room floor ; nowadays the plant in the basement requires 
the most attention, the condensing plant being all-essential to 
efficient operation. 

It was suggested that. in view of tendencies in plant design. the 
most efficient arrangement would be to make the present base- 
ment floor the starting point for engine-room structures and to 
develop self-contained turbo-condenser plant, which, in addition 
to involving less costly buildings, would facilitate supervision of 
the running of the whole plant. Our view shows a turbine set of 
this type in a Continental power station. 


Cable Makers’ Association—We are notified by the 
secretary of the Cable Makers’ Association that they have left 
No. 64. Victoria Street, Westminster. S.W.. and taken new offices 
at Sardinia House. Sardinia Street, Kingsway. London. W.C.. to 
which address in future all communications should be sent. . 


Electric Starting Sets on Motor Cars.—One of the 
most noteworthy differences between American and British motor- 
car construction is the way in which electric engine-starting 
devices have been adopted as a standard fitting on the cars turned 
out on the other side of the Atlantic. While in this country bat 
few car manufacturers have adopted such installations as standard. 
We note from a list of 181 different models of cars published 
lately in an American contemporary that no fewer than 177—that 
is, all but four -are provided with an electric engine starter. 


L.C.C.—The Finance Committee reports to the Council 
that it has decided that. until further order, the rate of interest to 
be charged by the Council for loans to local authorities shall be 
5$ per cent. 

The Stores and Contracts Committee reporta having made 
inquiries with revard to a number of firms who were suspected to 
be controlled wholly or largely by enemy aliens, and, as a result, 
has removed the names of three firms from the Council's lists of 
firms to be invited to tender for the supply of stores. Kc. 


A Vital British Industry.—The perfection of the high- 
speed internal-combustion engine, which began with the intro- 
duction of the motor-car 21 years ago. has re-modelled our methods 
of traction. and, at the same time. created a vast industry, with a 
large number of contributory trades more or less dependent on it. 
Among the most important of these may be classed the manu- 
facture of magnetos. When war broke out there waa only one 
British firm making magnetos, its output being under a 100 a 
week. Practically every magneto which went on to the motor 
vehicles. motor boats. and aircraft of Great Britain came from 
enemy Germany or from America. Till August. 1914. we had been 
content to vo abroad for nearly all our magneto. 

But in a few short months British manufacturers got steadily to 
work. Some of the bert scientific brains in this country were 
enlisted. New and special ateels and other materials were evolved. 
To-day there are some 12 or more British firms making magnete. 
Their entire outputs. reaching a total to date of over 165.000 
marnetos, have been made for war purposes, and are used on 
aeroplanes, seaplanes. airships, motor lorries. motor ambulances, 
motor cycles, “tanks.” big yun tractors, motor boats, wireless sets, 
searchlight sets. lighting sets. &e. In fact. it may be said that the 
war is being conducted on British-made magnetos. 

Afterthe warthe resources of the British mayneto manufacturers 
will be at the disposal of the British public. There will be no necd 
to buy enemy or other foreign magnetos, 


Lighting Restrictions in France.— As was mentioned 
in a previous issue, the French Government has published decrees 
for the purpose of bringing about a reduction in the consumption 

of gas and electricity for lighting. In the 
first place, Article 1 of the decree of November 
21st, 1916. provides that no new contract may 
be entered into or an increase made in any 
existing contract without the authority of the 
Ministry of War in the cave of all distributing 
networks which supply either State establish- 
ments or private establishments and works 
which are occupied on work for the national 
defence. The decree was brought into force on 
December 19th. when the electricity supply 
undertakings concerned were specified as com- 
prising (1) all those for the sale or distribution 
of energy whose generating stations have a 
total power installed which is equal to or 
greater than 500 Kw., and (2) the companies 
which purchase from generating undertakings 
which are subject to the regulations of the 
decree, the whole or a portion of the energy 
which they resell. Lighting applications for 
less than 5 hectowatts. and those for power for 
less than 1 KW., however. can be satisfied by the 
companies in question without the advice of 
the military authority. 

A further decree has been promulgated by 
the Ministry for the Interior in regard to the 
consumption of energy by lighting customers. 
According to this measure the maximum con- 
sumption of each user has been fixed on the 
basis of the actual consumption either in 1913 

„or 1915, but the total consumption cannot 
exceed 80 per cent. of the basis consumption. 
The latter was modified at the end of Decem- 
ber, so that the permissive maximum daily 
consumption per person residing with the con- 

sumer is now 3} hectowatts for a coneumer who formerly used 
5 hectowatt4; 4 hectowatts as compared with 7 hectowatts pre- 
viously, 44 hectowatts as against 9 hectowatts. and 5 hectowatts 
as contrasted with 11 hectowatts formerly. In those cases where 
the consumption was over 11 hectowatts the daily consumption 
has been fixed at 5 hectowatts, plus one-sixth of the proportion 
of the basis consumption higher than 11 hectowatts. A variation 
of 10 per cent. is allowed. 


Inventions for the Admiralty—The Admiralty has 
issued a notice reminding the public that correspondence on naval 
matters should not be addressed direct to individual members of 
the Board of Admiralty. but in the case of inventions to the Secre- 
tary. Board of Invention and Research. Victory House. Cockspur 
Street. S.W.. and. in all other cases. to the Secretary of the 
Admiralty. 
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‘Metropolitan Association of Electric . Tramway 
Managers.—A meeting of the members of this Association was 
held at the Municipal and County Club, Whitehall Court. White- 
hall. S.W., on Friday, the 19th inst.. when there were present :- - 
Messrs. Ullmann (East Ham). chairman, Hammond (M.E.T.), vice- 
chairman, Bruce (L.C.C.), Schofield (Leyton), Harvey (Ilford). 
Slattery (West Ham), Mason (South Met.), Mackinnon (London 
United), and Goodyer (Croydon), hon. sec. Letters notifying in- 
ability to attend were received from Messrs. Stokes (Bexlev Heath), 
Williams (Erith), and Murray (Walthamstow). Various matters of 
interest were discussed. 


“ Sterling” British Products—While the Sterling 


Telephone and Electric Co., Ltd., has been busily engaged almost 
from the commencement of the war on work of national import- 
ance, the fact that until recently it had not been able to shake off 
wholly the trammels of its earlier associations no doubt detracted 
somewhat from the satisfaction of the management and staff. 
Hence, we suppose. it was felt that the purchase of all the enemy 
shares from the Public Trustee by Sir John Bethell and his friends, 
announced in our last issue. and the changes in the directorate, 
called for a special celebration, which, in accordance with British 
custom, took the form of a dinner. at which the staff und a few 
friends were the guests, about 120 in all. of the chairman and 
directors of the company. Sir John Bethell, Bart., M.P., presided, 
and was supported by Mr. Guy Burney (managing director) and 
Mrs. Burney. Sir Thos. Bethell. Mr. C. S. Svrett. and Mr. L. A. 
McGeoch. 

After the loyal toast had been duly hononred. and the chairman 
had proposed “© H.M. Forces,” Mr. Burney proposed “The Staff.” 
expressing his cordial appreciation of the magnificent work they 
had accomplished since the outbreak of war: before that event 
the company employed in all 300 persons-—now. at Dagenham 
alone, their workpeople numbered over 1.400. He made special 
mention of the services of Mr. Sherwood, his right-hand man from 
the beginning, 16 years ayo: Mr. Bell, with a record of 14 years 
of invention in telephgne and signalling systems; and several 
other members of the staff. including ladies, who had 
been with the firm for 8 to 16 years. Many of their 
former colleagues were serving with the Forces —a]l by choice and 
not under compulsion—and happily there had not been one fatal 
casualty among them ; their positions were kept open. and they 
would be welcomed on their return. He wished for closer contact 
between the staff and the workpeople, and to that end hoped soon 
to erect a club house near the works, on a site of 5} acres. the 
whole of which would be available for recreation. Mr. Burney 
concluded by urging his hearers to be provident while they were 
prosperous, for, while he had every confidence in the future of the 
company, there might be a period of reaction for which they should 
provide in time. 

In reply. Mr. Sherwood referred to the strony support and 
encouragement received from Mr. Burney by the staff. who had all 
worked together with the greatest goodwill, and Mr. Janes pointed 
out that their success was largely due to Mr. Burney’s vivantic 
efforts to secure contracts and machinery. 

Proposing “The Directors,’ Mr. Bell referred to their exc>llent 
qualifications for their office, and said they were a board that any 
body of men should be proud to serve. Mr. McGeoch., in reply, 
mentioned that he had for 17 years been associated with Mr. 
Burney, and endorsed a remark of Mr. Bell's that vood material 
and the best workmanship should be the hall-mark of British 
manufactures in the trying times to come. Mr. W. J. Hammond 
proposed “The Ladies.” and Mrs. Parrett, the supervisor of 
the welfare department, responded in an excellent speech, 
in the course of which she paid a tribute to Mrs. Burney as a real 
true friend to all the women workers. 

In proposing the health of the managing director. Mr. F. S. 
Hooker dwelt on the indomitable couraye and energy with which 
Mr. Burney had overcome innumerable difficulties. and had 
brought the company into its present strong position : his relations 
with the staff had been most cordial, and as a token of their appre- 
ciation of the way in which he had yoverned them, they wished 
to present him with a Cromwellian clock and an illuminated 
address. The toast was accorded musical honours, and Mr. Burney 
expressed his heartfelt thanks for these marks of their esteem. 
with which he was highly gratified. Afterwards reviewing the 
history of the company from its earliest days, he described how in 
1902 he had placed on the market the first successful multiple- 
lever automatic interphone, of which enormous numbers had been 
sold. The Dagenham works were started in 1910, the whole of the 
staff being British from the commencement; they were getting on 
nicely until the outbreak of war put an end to their industrial 
activities. However, large contracts were obtained. which had 
amply compensated for the diminution of their ordinary business. 

Mr. Burney then proposed “ The Visitors.” coupling with the 
toast the name of his first customer, Alderman Duncan Watson. 
who, in reply, expressed his continued satisfaction, over a period 
of 17 years, with the company’s products: he regarded the 
example of the Sterling Co. as one that should be copied by every 
firm in the country. Mr. S. R. Worley. proposing “Prosperity to 
the Firm,” expressed his admiration of the organisation of the 
company’s works and of the care displayed for the comfoit and 
happiness of the employés, and Sir John Bethell, in reply. stated 
that the establishment was the best orvanised of all that he had 
inspected ; only housing accommodation was lacking. and that 
problem would have to be solved in the near future. The pro- 

inga were enlivened by an exellent programme of music. 
.&e. In spite of the restrictions imposed by war conditions, the 
occasion was a marked success in every way, and made an admirable 
start for the new regime, 


Institution and Lecture Notes.—Belfast Engineers’ 
Association.. -On Friday evening last, a paper by Mr. C. G. Major, 
entitled ” Electric Lifts on Land and Shipboard.” was read by Mr. 
P. H. Stevens. The paper dealt largely with the mechanical side 
of the subject. Xe marine lifts. the author said that all the 
features of land lifts must be repeated, with additions. The 
pitching and rolling of a ship would demand stronger fixings fur 
the winding engine. and this was still more true of all portions at 
the head of the lift well. The guides, in a cross sea, with the care 
and balance-weight trying to swing as pendalums, would be 
subjected to serious cross stresses, and must not only be 
atitfer in action, but more tirmly secured. Yet" it) must be 
remembered that no ship was absolutely rigid in heavy seas. and if 
no flexibility in fixing was provided. something must vo. The 
swinging control cables below the cage were generally voted a 
nuisance, but the only alternatives were bare live conductors, as in a 
crane, or a Weighted and guided pulley running in the bight of the 
bundle of cables. The first was clearly out of the question. and the 
sevond broke up the cables and set up dangerous short cirenits. 
But if the fittings inside the well were so formed that the frec- 
swinging bicht could not catch beneath them wheu rising. there need 
be no trouble. All switches should be made hose-proof. and the 
motor and controller should be housed on a lower deck and 
properly protected from sea wash. The brake shonld be mo tified 
so that when free for running. with the ship rolling. the chocks 
should not be able to hammer the wheel. 


Association of Mining Electrical Engineers.— At a meeting of 
the West of Scotland Branch. in Glasgow. on the 20th inst.. Mr. 
H. A. M’Gubbie, convener of the Bell Signalling Committee. intro- 
duced a demonstration with mining signals and bells to comply 
with the new regulations set up by the Home Otħce. Various 
systeins of sparkless siynalling for underground use were tested 
and exp ained. including the Davis-Macdonald solenoid bell 
arrangement, a device fitted by the Sterling Telephone Co., the 
Davis-Railing patent relay. which has been introduced by the 
General Electric Co., the “ Wigan“ bell and relay supplied by 
Messrs. Heyes & Co.. and Prof. Thornton's device for testing the 
etliciency of existing bells and relays. At an interval in the pro- 
ceedings, a paper on“ Modern Switch and Fuse Gear” was read 
by Mr. Alex. M'Phail (Kilmarnock). 


Electric Power and ‘the Output of Boots.—At North- 
aimpton Tribunal, on Tuesday, the Northampton Electric Light and 
Power Co.. Ltd., appealed for the exemption of Alfred Hutchings. 
avred 29 (married), an electrician, wireman. and motor inspector, 
passed for Class Bl, and William Trusler., 39 (married), veneral 
labourer, passed for Class A. A representative of the firm said the 
labourer was employed on the work of the new generating station, 
which was urgently required for the production of electricity for 
industrial purposes. The work was certified Class A. and was beini 
carried out with the sanction of the Government. The Chairman : 
So far as the demand for current for industrial purposes goes, that 
will go down a great deal owing to men being taken from the boot 
factories. The Representative : It is not making any difference to 
our output, which is going up. Is not the tendency rather to 
replace men by machines, and so increase the demand for power ? 
Mr. Gribble (a member of the Tribunal): That is certainly the 
lovical conclusion. The Tribunal gave three months exemption, 
with V.T.C. conditions in each case. and the military representative 
snid he would have to appeal from the decision so far as it con- 
cerned Hutchings. 


New American Electric Passenger Car.—The Milburn 
Wagon Co.. of Toledo, Ohio. has introduced a new type of town 
passenger “electric.” which appears to mark a considerable advance 
in this type of vehicle. The car seats four passengers in the 
enclosed body, and another one with the driver on the driver's seat. 
It has a wheel base of 105 in., and total length of 146 in.; it is 
equipped with a G.E. motor and controller, and wire wheels with 
4-in. tires. The car speed is from 6 to 25 miles an hour, and the 
travelling radius is 60 to 80 miles with lead batteries (Philadelphia), 
or 70 to #0 miles on Edison batteries. 


Moscow’s Proposed New Electrical Station.—The 
responsible agent of the Belgian Central Electrical Station Co.. 
of Moscow, D. P. Rotzoff. has announced in Belgium the refusal of 
the Town Council to return to the company its cash deposit for 
the concession to construct a second electrical station in Moscow. 
The Town Administration, without waiting for a claim from the 
company, is arranging to turn the deposit over to the town funds. 
and to use the piece of land purchased in the name of the town for 
the construction of a station. It is not believed in the Town 
Administration that the Belgian company will make any claim for 
the return of the deposit. Not only are the hopes of winning such 
claim very small, but there are other obstacles as well. In orderto 
initiate such a claim. it would be necessary to deposit over 50,000 
roubles in legal dues, and the company hardly possesses sufficient 
funds to do this. 


Reversal of Rotation of Three-phase Motors.— Under 
certain conditions. when one phase of a three-phase distribution 
svetem is interrupted, the motors connected to the system may 
berin to rotate backwards. An instance reported by the Æ.T.Z. 
occurred on the system supplied by the Hoechst electricity works 
last year. Owing to the fracture of an insulator on the occurrence 
of a short-circuit. an oil-switch failed to clore one of the phases. 
and the motors in a number of works started up in the wrong 
direction. 
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Volunteer Notes.—First Loxnpon ENGINEER VOLUN- 
TEERS.— Headquarters, Balderton Street. Oxford Street.-—Orders 
for the week, by Lieut.-Col. C. B. Clay, V.D., Commanding :- - 

Monday, January 29th —Technical for Platoon No. 9, at Regency 
Street. Squad and Platoon Drill, Platoon No. 10. Signalling 
Class. Recruits’ Drill. 6.30 —s. 

Tuesday, January 30th.—A volunteer fatigue party is required 
to assist the Quartermaster. 

Wednesday, January 3ixt.— Instructional- Class, 6.15. 
Drill, Platoon No. 1. 

Thursday, February 1st.—Platoon Drill, Platoon Nos. 5 and 6. 
Ambulance Class by M.O., 6.30. 

Frulay, February 2nd.—Technical for Platoon No. 10. Regency 
Street. Squad and Platoon Drill, No. 9. Signalling Class. 
Recruits’ Drill, 6.25—8.25. 

Saturday, February 3rd.- Commanding Officers’ Parade, 2.45. 
Uniform. 

Nunday, February 4th.—Entrenchinyg at Otford. 
(S.E. & C. Railway Booking Office). 8.45 a.m. 


(By order), MACLEOD YEARSLEY, Adjutant. 


Trade Union “ Discipline.” —Mr. H. W. Thornton, 


general manager of the Great Eastern Railway. in a recent speech 
spoke of the lack of discipline in British Trade Unionism. Accord- 
ing to the Times, he said it was nothing more or less than a pest. 
“ He and his coleazues had frequently come to an understanding 
with the representatives of the men on some particular question, 
only to find that when the representatives went back to their con- 
stituents the whole thing was upset. If British Trade Unionism 
was to get on, and was to earn the confidence of employers, it must 
look to its internal discipline, and see that when a bargain was 
made by the leaders of a Union that bargain was adhered to by all 
the members of the Union as faithfully as it was adhered to by the 
employer.” 


Re Cedes Electric Traction, Ltd.—In the Winding-up 
Court, on Wednesday, Mr. Justice Astbury decided to postpone for 
six months an order for the compulsory winding up of this com- 
pany, in order to enable the Board of Trade to decide whether it 
should exercise its powers under the Trading with the Enemy Act. 
The application was made by an English creditor. The winding-up 
order was made last April. It was stated that there were a number 
of unsecured English creditors, but that an enemy creditor now 
claimed a sum which, if admitted as a debt. would swamp the 
assets so far ag the Euglish creditors were concerned. 


Platoon 


Parade Victoria 


Prohibited Exports.—A Supplement to the Bourd of 


Trade Journal, of January 25th. contains complete lists of articles 
which, according to the latest information received by the Board of 
Trade, are prohibited to be exported to various destinations from 
the Straits Settlements. Hong-Kong, Nigeria. Gold Coast. Jamaica. 
Barbados, Trinidad and Tobago, and British Guiana. 


Technical Training for Disabled Sailors and Soldiers.— 
The Education Committee of the L.C.C.. referring to the course of 
training to enable sailors and soldiers to qualify for employment 
as switchboard or sub-station attendants which has been established 
at the Northampton Polytechnic Institute. has considered the report 
of the Committee of the Institution of Electrical Engineers on the 
courses, and gives the following figures relating to the work 
accomplished in the three courses which have been held since the 
scheme commenced :— 


First Second Third 

course. course. course. 
(a) No. of applicants for admission ... 22 21 22 
(b) No. commencing the course ae 13 20 18 
(c) No. approved for employment... 15 14 — 
(d) No. actually placed wes sie 13 12 — 

(e) No. of applications from employers’ 16 42 over 50 


The differences between the figures given under (c) and (d) are 
due to the fact that even at the end of the training, certain men 
were not ready to discontinue hospital treatment. 

The increase in the number of applications from employers. and 
other evidence, such as the reports from employers on the work of 
those who passed through the course, seem to indicate that the 
course has been well planned, and that the men are being enabled 
to earn their own living. : 


New American Westinghouse Works.— According to thie 
Electrical World, arrangements have been made by the Westing- 
house Electric and Manufacturing Co. to construct a large factory 
on the Delaware River at Essington, Pa., not far from Philadelphia. 
The land has adeep water frontage, and provides sufficient area for 
a factory development several times as large as the East Pittsburg 
works ; it is reported that the new plant will cost between 5 and 7 
million dollars, and employ 15,000 men. 


Appointments Vacant.—Shift engineer, for Colchester. 


electricity supply department ; temporary charge engineer (#3), 
for the Borough of Southwark electricity department. See our 
advertisement paves to-day. 


Cornish Tungsten.—Steps have been taken to press on 
the working of the wolframite deposits on the Duchy of Cornwall 
estates at Hingston Down and Kit Hill ; new machinery has been 
erected, and it is understood that good progress has been made. 
Fine lodes of ore have been discovered. and it is the opinion of 
experts that in the future Cornwall will be able to produce a large 
proportion of the wolfram required in this country.— The Times, | 


Removing Drilling Tools from Oil and Gas Wells.— 
According to a patent of Walter O. Snelling. of Pittsburg. Pa., drill- 
ing tools which have become broken and jammed in drilling wells 
may be removed by introducing a salt solution, lowering @ copper 
bar until it makes contact with the iron drill, and then passing a 
current of 300 to 400 amperes through the electrolyte. The nascent 
oxygen formed corrodes the iron, and this corrosion may be carried 
80 far as to completely consume the tools. or only partial corrosion 
may be carried on, when the tools become dislodyed and may be 
fished out. --.Wet, and Chem, Engineering. 


Consular Reform.—The recommendations of the Asso- 
ciation of Chambers of Commerce as to the reform of the Consular 
Service have been heartily endorsed by the affiliated Chambers. 
The Association has received a letter from the Foreign Office 
stating that Lord Robert Cecil is prepared to receive a deputation, 
but suyyesting that before a date is fixed the Council should study 
the report recently drawn up by a Foreiyn Office Committee 
respecting the proper organisation of the Government service of 
commercial intelligence in foreign countries. The Council of the 
Association has now exprersed itself in agreement with the broad 
lines of this report.— Daily Telegraph. 

The Timex refers to the matter at some length in ita issue of 
January 20th. The report to the Foreiyn Oftice is stated to be a 
confidential but very important one ; indeed, so revolutionary is it 
said to be that if the changes that it advises in the Consular Ser- 
vice are mwlopted. the position will be so altered that all recom- 
mendations will require to be reconsidered as a whole. The 
adoption of a general foreign trade policy is forecasted. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway oficials,to keep readera of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—The General Pur- 
poses Committee of the L.C.C. report having granted leave 
of absence, owing to illness, for six months, if necessary, 
to Mr. A. L. C. Fei, the chief officer of tramwaves. 

The Willesden Urban District Council has decided, in 
view of tbe progress of the electricity undertaking and the 
unportant duties discharged by Mr. BLAKE, that his salary, as 
from April Ist next, be increased from £400 to £500, and 
thence by two annual increments of £50 to £600. 

West Ham Corporation has granted the following increases 
of salary, amongst others, in connection with the working at 
the electricity department, the figures being exclusive of 
war bonuses payable:—Mr. E. Tombs, stores manager, from 
£20 to £220; Mr. J. Layton, senior shift engineer, 70s. % 
week to 75s.; Mr. A. J. Gittin, ditto, 67s. 6d. to 72s. 6d.; Mr. 
W. Bridger, ditto, 65s. to 7Us.; Mr. W. Spittle, ditto, 62s. 6d. - 
to 67s. 6d.; Mr. W. J. Watson, mains foreman, £147 to £160; 
Mr. W. A. Wiggins, electricity collector, from £150 to £165, 
increasing after 12 months to £175. 

Mr. Wa. Muis, Glasgow, has been appointed chief assist- 
ant at the Falkirk T.C. electricity works, at £150 per annum. 


General.— Mr. S. E. Bastow, who for the last four years 
has been joint manager of Bruce Peebles & Co., Ltd., Edin- 
burgh, has accepted the position of chief engineer to British 
Dyes, Ltd. Mr. Bastow’s headquarters will be at Hudders- 
field. Mr. Jonn H. Buntixe, who for the last four years has 
been joint manager of Bruce Peebles & Co., Ltd., has been 
appointed general manager of the company. 

Mr. ETHELBERT RENDELL has been given a commission a8 
Second-Lieutenant in the Tyne Electrical Engineers, R.E. 

Ald. J. P. Smita, J.P., who has been chairman of the 
Barrow Corporation Electricity Committee since its forma- 
tion in 1897, has been admitted to the freedom and livery of 
the City of London in the Feltmakers’ Company. 

Mr. J. B. Hamitton, the Leeds city commercial manager 
since 1914, and formerly tramway manager, has been ap- 


. pointed Director of Trades Regulations in the Admiralty 


department, now being organised by Mr. Lynden Macassey, 
K.C., for control of labour in shipyards and machine and 
boiler works. All the Leeds Corporation Committees have 
approved Mr. Hamilton’s acceptance of the post, condition- 
ally on his being available as necessity may anise. 
salary will be paid by the Corporation, the Admiralty, as in 
the case of other municipal officials lent, bearing the expenses 
incidental to the appointment. As commercial manager of | 
all municipal undertakings at Leeds, Mr. Hamilton has the 
direction of 8,000 workers. 

Mr. THomas F. Mayor, who before the war was assistant 
chief inspector at Messrs. Dick, Kerr & Co.'s, Ltd., Preston, 
and who is now chief inspector at a large Government muni- 
tion factory in the Metropolis, has been presented with a gold 
watch, subscribed for by the employés as a mark of esteem. 


Roll of Honour.—We have received a copy of the latest 
Roll of Honour of Edmundsons’ Electricity Corporation, Ltd., 
from which it appears that there are 404 men from the asso- 
ciated undertakings now serving with the Forces. Eighteen 
of the staff have made the supreme sacrifice. The D.S.M. 
hss been gained by J. C. Knight, of the Frome undertaking: 
the DOM. by O. W. Ssunders, of the Twickenham under- 
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taking; and the following have won the Military Medal :— 
V Johnson, of Godalming; J. Polkinghorne, of Hayle; and 
J. Summers, of Hamilton. 

Lance-Corporal R. Tonce, Lancashire Fusiliers, previously 
reported missing, and now reported killed, was employed by 
the British Westinghouse Co., at Trafford Park. 

Private J. MclLAUGHLIN, who has been killed in action in 
Mesopotamia, was employed by Messrs. Dick, Kerr & Co., 
Preston. 

Captain Harry RIcHARDSON, R.E., has been "mentioned ” 
for distinguished service at the Front. Captain Richardson, 
who is the general manager of the Dundee Corporation elec- 
tricity department, has been at the Front witb his unit for 
18 months. 

ALFRED H. Abamson, late sub-station attendant to the 
ay electricity undertaking, has been awarded the Military 
Medal. 

Private T. MAacpoNna.p, of the Cheshire Regiment. killed in 
Sen was at the British Westinghouse Works, ‘Trafford 
Park. 

The Military Cross for gallantry in action has been awarded 
to Captain H. S. Laverack, East Yorkshire Regnnent, for- 
merly an engineer at Messrs. Siemens Bros. Dynamo Works 
at Stafford. 

Private E. L. Gorvon, Royal Warwickshire Regiment, who 
has died of wounds received in action, was with Messrs. 
Bullers, Ltd., of Hanley. 

Second-Lieutenant J. EB. Townsenp, R.F.C., who has been 
killed whilst flying at Bristol, was at the Rugby works of the 
British Thomson-Houston Co., Ltd. 


Obituary.—Mr. F. Farqvxar.—The death has occurred, at 
the age of 39 years, of Mr. Francis Farquhar, manager of the 
electrical department of Messrs. Claud Hamilton, Ltd., Aber- 


MarTiIn.—Mr. Richard W. Martin, electrical 
engineer, of Castle Cary, aged 35 years, was killed whilst 
motor cycling on January 13th. He collided with the wheel 
of a trap after turning a corner, and he died the next night 
after undergoing an operation. 

Mr. W. Tauvett.—The death has taken place, suddenly, 
at the age of 50, of Mr. Wm. Tallett, electrician, of Malvern. 
who was for nearly 30 years engaged in the business of 
Messrs. Sparkes & Houlton, Ltd., of Malvern. ` 


~ 


NEW COMPANIES REGISTERED. 


os 


William Taylor (Electric Lamp) Co., Ltd. (145,750).-- 
This company was registered on January llth, with a capital of £300 in £1 
shares, to carry on the business indicated by the title, The subscribers (with 
one Share cach) are: W. Taylor, B, India Street, E.C., electrical engineer; T. 
Berg, 8, India Street, E C., insurance broker. Private company. W- Tavlor 
is the first permanent director, R ouvistered office: R, India Street, F.C. | 


‘OFFICIAL RETURNS OF ELECTRICAL” 
COMPANIES. 


Woking Electric Supply Co., Ltd.—Issue on various 
dates from May 24th, 1914, to May 2nd, 1915, of debentures totalling £2.630 
(£1,200 being conversions), parts of a series of which particulars have already 
been filed. Notice filed January ilth. 1917.) 


Electric Construction Co., I.td.—Satisfaction of deben- 
ture stock: The whole of the £50,000 4} per cent. redeemable second mort- 
Rage debenture stock secured by trust deed of February 18th, 1899, was 
redeemed by purchase in 1909-10, but resolutions were passed by the board 
to keep the stock alive for purpose of re-issue. By board resolution of Janu- 
ary llth, 1917, the whole of the said stock was cancelled, and the property 
comprised in the trust deed has been released. 


Burnham & District Electric Supply Co., Ltd.—Deben- 
tures dated January 2nd, 1917, to secure £1,000, charged on the company's 
undertaking and = property, present and future, including uncalled capital. 


Holders: Lloyds Bank, Ltd. 
Tyne Electric Steel Foundries, Ltd.—Issue on December 


18th, 1916, of £5,700 debentures, part of a series of which particulars have 
already been filed. 

Issue of January 12th of £4,500 debentures, part of a scries of which 
Perticulars have already been filed. 


CITY NOTES.' 


The accounts of the Société Gramme 


French show gross profits amounting to £23,000 
Electrical for the year 1915-16. as compared with 
Companies.  £17.000 in the previous twelve months, 


and net profits of £10,000 and £4.600 in 

the two years respectively. It is proposed to pay a dividend 

_ of £1 2s. per share, being the same rate as in 1914-15, and to 
place £2,400 to a war reserve fund. 


The Compagnie Parisienne de l'Air Comprimé reports for 
1915-16 gross profits of £21,000 from the compressed-air busi- 
ness, and interest of £59,000 from investments, as compared 
with £23,000 in the case of the former department in 1914-15. 
The net profits amount to £63,000, as in the previous year, 
and the dividend is to be at the rate of £1 48. per share, as 
in J914-15. — ` 

The accounts of the Compagnie Générale d'Electricité of 
Paris show gross protits of £199,000 for 1915-16, as compared 
with £163,000 in the previous year. After defraying interest 
charges on loans, &ec., the net profits are stated to have 
reached £172,000, including the balatice forward, as com- 
pared with £124,000 in 1914-15. The directors recommend 
the payment of a dividend of £2 per share, as against £1 in 
the preceding twelve months. 

The Société Industrielle des Téléphones, which owns six 
manufactories (of which five are situated in the war 
zone), reports gross profits for 1915-16 amounting to 
£260,000, as compared with £117,000 in the preceding year. 
After deducting general expenses and interest on loans, the 
net profits are returned at £204,000, as against £73,000 in 
1914-15. “The sum of £60,000 has been set aside for depre- 
ciation, as compared with £30,000 in the previous year, and 
£44,000) has been placed to the contingency fund. The recent 
meeting sanctioned the payment of a dividend of £1 4s. per 
share, this comparing with 12s. per share in 1914-15. It was 
then mentioned that the cable steamer Francois Arago had 
been sold, and the amount of the difference between the book 
price and that realised from the sale had been devoted to 
depreciation of the works at Calais. 3 


The Ocster. Brown-Bovert Werke, of 
Vienna, report net profits amounting to 
£32,000 for the year ended on June 30th, 
1916, most of which has been applied to 
the extinction of the loss incurred in 1914-15. It is stated 
that In consequence of the lurger turnover, and the increased 
demands made upon the productive capacity, the company 
intends to erect large works on the outskirts of Vienna. The 
necessary funds are to be provided by the augmentation of 
the ordinary share capital from £187,000 to £354,000, which 
Issue is being taken over by the Austrian Daimler Motor Co. 
At the same time, an agreement of long duration has been 
concluded between the two companies, the association of the 
Motor Co. bringing Baron von Skoda within the scope of 
the electrical industry. The existing capital of the Brown- 
Boveri Co. is held partly by the United Electricity Co., of 
Vienna, and partly by a svndicate composed of the Lower 
Austrian Discount Co., the Pesth Commercial Bank, and the 
Swiss firm. of Brown-Boveri. 

The report of the Ver. Elektrizitats Gesellachaft, of Vienna, 
states that the company’s works continued to develop in 
1915-16. The manufacturing firms associated with the com- 
pany were fully occupied during the year, and were also now 
em:ployed to the limit of their capacity. In the case of the 
electricity supply works, the consumption of energy had in- 
creased everywhere, and the traffic on the tramways had 
also expanded. On the other hand, the prices of raw and 
other materials had risen beyond every expectation. The 
United Glow Lamp & Electricity Co., of Ujpest, in which the 
company was Interested, had paid a dividend of 12 per cent. 
for 1915-16, as compared with 8 per cent. in 1914-15, and the 
United Electricity & Machinery Works, of Pest, bad again 
been able to distribute 6 per cent. The Austrian Brown- 
Boveri Co. was exceptionally well provided with orders for 
the Army authorities and for private customers. The accounts 
of the Ver. Elek. Ges. indicate net profits of £37,000, as 
against £44,000 in 1914-15, and the dividend is at the rate 
of 7 per cent., as compared with 4 per cent. in the previous 
vear. 


AuStrian 
Companies. 


Aluminium Corporation, Ltd.—The Aluminium Corpora- 
tion has deposited a Bill for introduction into Parliament 
next session ‘‘to arrange for the extinction of its partici- 
pating shares.” The preamble states that 5,000 of these 
participating shares were issued at the incorporation of the 
company in 1900, and are now entitled to a dividend ‘‘ equal 
to eight times the dividend of'7 per cent. payable on each 
£1 of the preference stock, and, on a return of assets, to the 
sum of £8 in respect of each participating share.” The Bill, 
therefore. proposes to empower the Corporation to increase 
its capital by the creation of £40,000 preference stock, and 


_ to distribute this stock among the holders of tbe partici- 


pating shares in the proportion of £8 of the stock for each 
Js. share. The new preference stock is to rank equally with 
the existing preference stock, and is to be entitled to the 
three years: cumulative dividend of 7 per cent. now in 
arrear on that stock.—Times. 


Northampton Electric Light & Power Co., Ltd.—The 
new issue of shares has been subscribed for in a manner 
with which the directors are quite satisfied. Applications 
were sent in for 29,935 shares, and these have all been | 
allotted. The issue was of 50,000 £1 shares at par, and 
had the prospectus been sent ont a few davs earlier, and the 
clash with the War Toan avoided, there is no doubt that it 
would have been over-subscribed. There will not be the 
slightest difficulty in obtaining the full £50,000, and the new 
works are being pushed forward with the fullest possible 
speed. 
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The New War Loan.—The General Electric Co., Ltd., 
have taken up the new war loan to the extent of £200,000, 
of which £100,000 is new money. 

A number of other well-known electrical and engineering 
concerns appear in the newspaper lists as large subscribers, 
among them being British Insulated & Helsby Cables, Ltd., 
Mather & Platt, Ltd., Automatic Telephone Manufacturing 
Co., Ltd., the Federation of British Industries, &c. 


Brazilian Traction, Light & Power Co., Ltd.—Dividend, 
1 per cent. on the ordinary capital stock, payable March Ist. 


STOCKS AND SHARES. 


Tuespay EVENING. 

The question which continues to engage most discussion in 
the Stock Exchange is whether national interest is served 
by vicarious selling of securities in order that the money 
may be put into the War Loan. This apples to all the 
markets, but particularly those connected with Investinent 
„stocks and shares. 

Talking the matter over with a well-known member of the 
electric lighting and supply section, he took the view, which 
is supported by a good many other people in the House, that 
whereas if a holder of shares sells them in the Stock Ex- 
change the buver probably utilises money which in any case 
would not have been put into the War Loan; and accord- 
ingly the capital which is furnished by the realisation of the 
shares is definitely assured of going into the War Loan it 
the seller has made up his mind to apply it in this way. 

The buyer in the Stock Exchange would regard the money 
which he pays for the shares as being part of his capital, and 
therefore to be employed in the business. His surplus funds 
would go into the War Loan, but not his ordinary working 
capital; and it is the latter which he uses for the purchase 
of shares from present holders. The chain of the argument 
has one or two weak links. If this process were carried out 
ail round, the logical consequence would be a severe slump 
in all other securities, and an indirect damaging of the credit 
of the War Loan itself by-and-bye. It is further open to the 
objection that it affords too much opportunity to the ever- 
present bargain-hunter. But, on the whole, there is a good 
deal to be said for it; and that proprietors of stocks and 
shares are acting in the manner indicated is seen from the 
ae which the course of quotations tends quietly down- 
wards. 

This tendency is noticeable amongst the Home Railway 
debenture and other pre-ordinary stocks. Instead of standing 
at levels which return 42 to 5 per cent. on the money, as the 
stocks did just lately, prices have come down to levels at 
which 53 or 5} per cent. is to be derived from the best-class 
issues in this market. The prior-charge stocks of the Under- 
ground Railway companies have not varied much, They had 
their fall, as a matter of fact, some six weeks ago, and have 
rested at the lower figures then established. 

Business round the House is quiet, as, indeed, is appro- 
priate, considering the War Loan. Naturally, no attempt is 
being made by the Stock Exchange to advance the claims of 
other securities to the attention of investors. The way is 
being left open for the War Loan, and that alone, unanimous 
effort being directed towards assuring for this the all-round 
success which it can only hope to achieve. by a good deal of 
work on the part of those intimately concerned, and a cer- 
tain amount of self-sacrifice on the part of the country 
generally. 

In the circumstances, prices are remarkably firm. The 
week started in rather an amusing fashion, in consequence of 
the weather conditions, which brought about failure of the 
electric current on some of the suburban lines. This fur- 
nished glorious excuses for the unpunctual ottice boy, and 
disorganised for an hour or two the arrangements of a good 
many other people. Prices on the whole are steady. There 
is little business being done in the shares of the Under- 
ground Electric Railways: the 6 per cent. income bonds fell 
4 to 90}, and the shilling shares are easier at 6s. Metropolitan 
Surplus Lands dropped to 46, and Central London ordinary 
shed a point. London Electric debenture is 2 down at 67}. 

_ Pending the declaration of the February dividends, there 
is next to nothing in electricity supply shares. The prospects 
of the success of the ‘Safety First” campaign do not seem 
to be particularly bright: and so even this little bull point is 
becoming dimmed. Therefore the prices of stocks and shares 
in all the illumination companies are slightly depressed. City 
Tights and County ordinary are ds. lower. Of the foreign 
shares, Madras gave way to 14s. 

The same quietude is noticeable in the list of manufac- 
turing shares. General Electric preference fell 5s., and Elec- 
tric Constructions remain heavy at 20s. A fall of 27s. 6d. in 
British Aluminium ordinary was brought about by efforts to 
realise on the part of those who had recently bought the 
shares lower down, and wanted to take their profits, pre- 
sumably with the intention of putting the money into the 
War Loan. A little animation occurred in these: otherwise, 
the course of the market has been placid almost to stagnant. 


Babcock & Wilcox “a .æ. 14 16 243 - 6 6 9 
British Aluminium Ord. ae 6 1 l —1/- 616 8 
British Insulated Ord. .. se 15 17 11 =æ 9 5610 
British Westinghouse Pref. .. 4 #7 955 — 611 4 
. Calienders ee ee ee ees 16 20 1 = a 1 19 0 
do. 5 Pref. oes ee 5 6 4 = ł 6 6 0 
Castner-Keliner .. ae æ. 0 B = 612 7 
Edison & Swan, £3 paid . Ni ~= = Nil 
do. do. fully paid .. Nil = 1 om Ni 
do. do. 4 percent. Deb. 4 4 61 am 610 1 
Electric Construction .. is 6 7% a =- 800 
Gen. Elec. Pref. oe ee ee 6 6 9 _ 3 6 6 4 
do. Ord. ee ee ee 10 10 18 —, q 6 6 
Henley ee ee es ee 20 25 16 = q 18 10 
do. 4 Pref. ee ee ee 43 4 4 == 6 13 6 
Ind ia-Ru ber ee ee ee 10 10 194 —_— $8 0 0 
Telegraph Con. ee eo “eco 20 20 88 - 6°65 0 


Talk of a tax upon companies’ profits over 8 per cent. in 
the United States served to bring about some reaction in the 
prices of securities connected with power companies on the 
other side which have been making munitions for this coun- 
try and her allies. It would seem as though the United 
States were taking a leaf out of the book of Mr. McKenna, 
and contemplating a tax on the lines of the excess profits 
duty. So far, however, the matter does not seem to have 
pot beyond the rumour stage. . 

AngleAtmerican Telegraph rose a point to %4, but the de- 
ferred is a httle duller at 224. United River Plate Telephones 
eased off to 693, and except for these insiniticant changes 
there is nothing fresh to report in this section, Calenders 
are a little easier at 123, and the other manufacturing shares 
are firm. 

In the foreign group prices remain as they were. A gond 
deal of nervousness is expressed with regard to the state of 
aħairs in Mexico, and the issues of the various Mexican rail- 
wavs are very heavy and depressed. The industrials, how- 
ever, are not alected. One inan declared that the prices for 
the utbty bonds had already fallen so low that there was 
scareely any room for them to drop further witbont losing 
their places altovether. The British Colmnbia rises are well 
maintained, and Brazil Tractions revolve around 49, the 
tuerket being strengthened to some extent by the declaration 
of the usual quarterly dividend of 1 per cent. 

In other parts of the industrial market business has fallen 
off noticeably. There is still a fair amount being done in 
rubber shares, where prices continue good by reason of the 
price of the raw material clinging closely to 3s. per Ib. 
Amongst the metals, the mse in the price of tin attracts more 
attention in that it is bringing orders tor the tin companies’ 
shares. But copper interests are still dull and heavy. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home ELECTRICITY COMPANIRS, 
Dividend Price 


eg, Jan. 298 Rise or fal! Yielé 
1914. 1915. 1917. this week. p.c. 
Brompton Ordinary -» 10 10 — 8111 6 
Charing Cross Ordinary 3% 6 6 sf _ 78 28 
do. do. do. 44Pref.. 44 4 B -- 818 6 
Chelsea oe oe ee ee 6 4 8 — 6 18 4 
City of London .. ay os 9 8 11 - 76 
do. do. 6percent. Pref. 6 6 10 — 600 
County of London re ee 7 q 10 — #00 
do. 6 per cent. Pref. 6 6 9 — 61 6 
Kensington Ordinary .. - 9 7 — 645 
London Electric .. as ne 4 3 1 — 6 6 
do. do. 6 per cent. Pref. 6 6 4 — 616 4 
Metropolitan = Se wi 84 8 2 =- | 618 4 
do. 4 percent. Pref. ù 4 BA — 746 
St. James’ and Pall Mall .. 10 8 6 — 618 4 
Bouth London ; z% iS 6 6 24 — 619 0 
Bonth Metropolitan Pref, së q 7 1-3 — a@@s 
Westminster Ordinary .. s? 9 7 5a =æ 646 
E TELEGRavHs AND TELEPHONES, 
Anglo-Am. Tel. Pref. .. oe 86 6 94 +1 678 
do. Def, ee oe 80/- 83/6 22} — 2 6 14 10 
Chile Telephone .. és ae 8 8 xå = 614 8 
Cuba Sub. Ord. .. oe ie 6 8} — 68 86 
Fastern Extension ee oe 7 8 18% — %8 16 4 
Eastern Tel. Ord. wt ba 7 8 1£8 — *% 16 0 
Globe Tel. and T. Ord. ee ee 6 1 124 TER % 14 3 
do. Pref, eo 6 6 A4 — R 1 6 
Great Northern Tel... - N 72 87 _ 619 @ 
Indo-European ee es ee 18 18 49 oo 6 13 8 
Marconi .. s T -- 10 10 243 — 314 9 
New York Tel. 44 sa as 4 4b 101 — 49 0 
Oriental Telephone Ord. .. 10 10 2} = 490 
United R. Plate Tel a 8 A 6x — A 6 0 9 
West India and Pan, .. ai 1 6d. 1: — 240 
Western Telegraph ee =< 7 8 184 =— 15 4 
Homes Ralts, 
Central London, Ord. Assented 4 4 64a =~) 66 0 
Metropolitan as ne a 1} 1 254 — 461 
do. District .. -- Nil Nil 16) — Nil 
Underground Electric Ordinary Nil Nil 2 — Ni 
do. do. “A” .. Nil Nil 6/- —6d, Nil 
do. do. Income 6 6 908 — à %12 7 
Forrion Trams, &o. 
Adelaide Sup. 6 per cent. Pref, 6 6 44 - 6 1 
Anglo-Arg. Trams, First Pref, 8 a 9 4 
do, 2nd Pref. ee 9? = — 
do. - 6 Deb... 5 6 644 _ 718 0 
Brazil Tractions .. a is 4 é 49 = 8 8 4 
Bombay Electric Pref. .. ia 6 6 103 = 617 8 
British Columbia Elec. Rly. Pfce. 5 6 63 — 8 1 4 
do. do, Preferred — Nil 44 — Nil 
do, do. Deferred — Nil 884 — Nil 
do. do. Deb. Q 4 M ` — 6 12 10 
Mexico Trams 5 percent. Bonds — Ni 25 — Nil 
do. 6 per cent. Bonds — Nil _ Nil 
Merican Light Common zi Nil Nil 7 — Nü 
do. Pref. ee ee Nil Nil 15 i Ni 
do. lat Bonds ae Nil Ni 27 _ _ 


* Dividends paid free of income-taxz. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING DECEMBER, 


THE official returns of electrical export and import business for the 
last month of the year just ended show a further falling off in 
value of the exports—the decline having set in in October—and a 
considerable appreciation in import values. 
b: The total value of the December exports was £405,921, as com- 
pared with £438,830 in the preceding month ; the only branchea of 
business attaining a higher level than in November ‘were machinery. 
battery, and telegraphic exports. while considerably reduced values 
were recorded in telephonic, cable, and lamp exports particularly. 
The imports total for the month of £246,252 was much in 
exceas of the November figure of £198,492, increased values of 
cable, lamps, battery, and telegraphic ‘and telephonic material 


1916. 


trical machinery imports were only a trifle in excess of those of 
the previous month. 

The re-exports at £13,104 show a reduction of some £5,000 on 
the November figures. 

Export business with India showed, some improvement, and 
French purchases, though less than jn November, were little less 
valuable than India's. 

Practically all the importers into this country increased their 
business during the month, the U.S. more particularly 80. 

Dutch imports reached nearly £28,000 in value, and Japan—the 
newcomer—shows a total of £17,700. 

It will be noted that nearly £62,000 worth of lamps and parts 


having entered this country, in comparison with November. Elec- entered this country during the month. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


> $3 Ej | a | F | ae TE 
balaaa 2, (28/24) egia Hla (HE aa 
Destination of exports and country consignin 5 9 = o g 52 D 2 se = 
tao res ERE Ha EE GE gta 82 ea] TEEGI G En 
o | Al og =- $ 
$ 2| 888/323 $ Jags |g 8] “Ela al g Syo gee 
- | a (pg la | 3 | 8 3 CEE : 
£ £ £ £ £ £ £ £ £ £ £ £ £ 
Russia, Sweden, Norway and Denmark... | 2,229 | 4,890| 580} 38 | 607 | 1,826 736,946] 1,799 | 118 | 521 | 848] 3,047 | 53,449 
Netherlands, Java and Dutch ee isa 512 | 10,466; 826 22 61 140 | 1,096; 445 190 | 324 | 2,625) 247 | 16,954 
saa Congo... aa a be. atte 36 4 $| 23 5 13 es 6 145| 20 260 
P: as Sae aaa e 1B 721| 1,332| 236 | 12| 184 |21,308| 6,230 | 467 | 43 | 2,195|11,360 | 46,753 
n a 5| 2,651} 41) 227 5 44| Slj 886 |... 112| 3,242 | 7,227 


Spain, Canary Isles and Spanish N. Africa... 202 210| 512 19 | ... | 1,266 | 5,296 231 51] ... ae 792 | 8,471 
Switzerland, Italy and Austria-Hungary .. 791 14}... : a 306| 4,127 


Greece, Roumania, Turkey and Bulgaria ... 516 pie 10 23 oes 7 | 3,500) =... 23 sae ae wae 4,079 
Channel Isles, Gibraltar, Malta and Cyprus... 9] 426 a ae 66 Pile: aes 17 |! su 18} 400 | 1,056 
U.S.A., Philippines and Cuba eae Jia 851 es 489 2 14 ... | 5,080) bis 5 247| 6,237 | 12,925 
Canada and Newfoundland ... wee 133 31| 672; 166 7 535 | 1,789) 328 39 a. (20,266 | 23,966 
British West Indies and British Guiana aa 109 56]... 6 10 wee oe ae 20 21 5! 299 526 
Mexico and Central America gies ee 22 252} 116 Bl) ees 9 36]. oe c... | 400)... 838 
Peru and Uruguay ... ae Sree ath 9 9} 183 9| se sie +215]. 6 4]... 4 449 
Chile icir ee” actus’: a l B 690 3} 184 Ni 79|- 899 88 | 13 |1,180} 73| 3,741 
Brazil ... evs Je om a me 84 363| 459| 253 7 535 763} 378 56 26 7| 1,486 | 4,417 
Argentina ener 704 4,343) 704; 934 eas 448 | 2.203} 235 | 703 | 104 296 6 | 10,680 
Colombia. Venezuela, Ecuador and Bolivia... 7 109 81 | a. soe | 1431| « eue jak Lili cave 6 | 1,637 
Egypt, Tunis and Morocco ... gas b 192 *737| 157| 472 9 oe | 2,640) 367 47 42| 407 | 5,070 
British West Africa ... gir ih 233 96 ' 62 32 ae 567 sce 628 7 360) 556 2,548 
Rhodesia, O.R.C. and Transvaal... a 878 | 1,714), 611] 412] ... 100 | 3,088} , 95 110 19 206 6 | 7,239 
Cape of Good Hope hice 122 886) 406 199] 14| 305 | 1,665) 179] 232| 24] ... | 1,427] 5,459- 
Natal... 1,142 2.268) 428 16 11 333 | 892 2,236 9 291 8 7,364 
Zanzibar, Brit. E. Africa, Mauritius & Aden 75 30) 246 Da T -sis 89 476| 1,262 10 5 519} 113 | 2,880 
Azores, Madeira and Portuguese Africa... 22 42 21 93 | os 416 183]... 4 l 19} 302 | 1,103 
French African Colonies and BSC RERBCAL 8 52)... i are ‘ads 26)... ws ue bii me 112 
bs ° ZAD i 
Persia ` -. ate TA el sss ay as e 8j se ae T Fam ise 21 T tas 43 
ChinaandSiam ws | eis | 3,334) 583| 731]... | 1,368 | 4,064] 235 | 345| 10 27) 41 | 11,353 
Japan and Korea wien st sia ei 1 10 9p 20 246 | 2,360; 500 340 bas 16| 663 4,174 
India... eee vee vee eee wee | 1,774 | 13,681] 4,827] 2,487 | 55 | 2,574 112,1841'3,554 | 7.335: | 522 | 228| 710 | 49,931 
Ceylon ... 257 897; 127| 78| 73 18 6| 112] 103] m | oe 37 | 1,708 
Straite Settlements, Fed. Malay, States and | 
Sarawak eee oa dey 612 76] 719; 374 13 317 778 6 146 sas 97) 523 4,346 
Hong Kong ..-: an as ee ae ae 279) 541 8T sii 375 577| 450 145 30 14 58 2,556 
West Australia eee eee eae aie 162 330] 182; 332 6 48 204 16 5 wee 6 1,291 
South Australia See sis wee i 37 393] 279 393 524 591 Gs 326 4 | 2,100) 167 4,814 
New South Waly... «we ae | 1,139 | 5,454} 1,112] 1,090 | 10 | 1,180 | 8,534 2,080 | 918 | 49] 520 7 | 22,093 
Victoria ese wes ab Pea eos | 4,001 7,162) 2,325) &59 aes 626 | 8,273} 1,230 260 ... | 2,031 29 | 26,796 
Queensland eee es Giu ës oon 127 576; 167; 160 ive 179 359 a 329 27 482|) 444 2,850 
Tasmania eat ieee | and kee 196} 113 9 we. | 1765} .. ae a ses seu 2,083 
New Zealand and Fiji Islands wee eee | 1,009 5,967| 1,417] 1,186 8 293 1,645 2,198 760 22 | 4,238} 400 | 19,313 
ee (ne aes, | nn) ne ee a! a es Maaa 


Russia, Norway, Sweden and pone oie ae ee ae 244 | 6.844] 1... | 2,977 885 | 2,302 994) ` 838 15,084 
Netherlands... we ae or 30 sei woe [16,473 | 9,677... 90 eis 1,654 Sag see 27,924 
France ..-. “ee wie mee ahi aay 162 | 4,787 | 156 ees 389| 796 2 8,508 | 2,225 411 17,436 
Switzerland ... wes ' 1,050 iwa 113 163 | ... 1,708 ied ane 2,728 547 ssi 12,244 
Italy ... See eae ey i P e. | 2,873 ] on a ae ces va ies 200 3,073 
Japan ... aba wae Sie cae 632 eee 215 | 7,767 | 8.027)... 1,070 eee wna 17,711 
United States . jai sas dii ... | 7,838 | 7,930 {1,203 | 6,147 | 5,804} 1,356 | 9 675 34 088 15,208 | 6,081 55,688 151,018 

Total, £ | 9,712 §15,590 [1,687 [30,794 |30,741| 3,860 |18,679 {34,973 (81,470 | 9,847 56,137 244,49, 


Canada, glow lamps, £288 ; arc lamp parts, £25 ; batteries and accumulators, £639 : 
electrical goods, £110. 


Registered Re-Exports of Foreign and Colonial Electrical Geods from the United Kingdom. 


Adaitional imports.—Spain, carbons, £700. 


765 106 


Various countries, mainly as above , 1,604 | 696 | ... | 4,622 1,017 | 2,443 1,518 | 9,10 


eee | 334 


TOTAL EXPORTS: £405,921 TOTAL Re-EXPORTS : £13,104 TOTAL IMPORTS: £216,252 
NoTE.— The amounts appearing under the several headings are classified according to the Customs returns. The first and 

third colamns contain many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 

materials to those appearing in adjacent columns, Imports are credited to the country whence consigned which is not necessarily 


the csuntry of origin 
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ELECTRICAL EXPORTS AND IMPORTS 
DURING 1916 AND PREVIOUS YEARS. 


~ 


IN accordance with our usual custom, we publish in this issue a 
graphic summary showing the trend of British electrical export 
and import business during 1916 and previous years, the curves 
being based on the monthly statistics supplied to this journal by 
- the Customs authorities. 

It is, perhaps, superfluous to write at any length on the factors 
influencing external electrical business during the year---the war 
exercises a tighter grip on our industry than it did a year ago, and 
the difficulties connected with labour, finance, shipping, &c., 
referred to in our remarks in January last year, have been con- 
siderably accentuated, and, indeed, further handicaps in the shape 
of business restrictions have been added. 

Under the circumstances, there would be every cxcuse for a 
dwindling export busincss in electrical woods, but such has not 
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The re-export business was much the same as in the previous year 
remaining at a reduced level in comparison with pre-war days. i 

The gross values of our electrical exporta an:ì of the telegraphic 
materials included therein for the five years covered by the curves in 
fig. 1 were ar follows :— 


1912 ... Gross £6,300,000 Telegraphic £ 1,500,000 


1913 ... e TIGRO 2,388,000 
1914... ~ 5,189,000 X35, KO) 
1915 s 4.5864,000 690.300 
1916... . 0,628,000 776,300 


The respective monthly averages of general business (exclusive of 
telegraphic exports) were : 1912, £400,000 ; 1913, £432,000 ; 1914. 
€362,000: 1915. €323.000 ; and 1916, £404 300, 

The value of electrical material imported into this country during 
1916, according tu our monthly statistics. was £2,736,000, repre- 
senting a monthly average of £228.00. These figures compare 
with a total of €2.646..40 and monthly average of £220,500 in the 
previous year, and show a comparatively smal] appreciation in value 


Sean 


JULY OCT JAN. APRIL JULY OCT JAN. APRIL JULY OCT, 


1912 . 1918 1914 


"1915 1916 


The lower export curve (dot-and-dash) is exclusive of telegraphic exports. Value in thousands of £. 
Fic. 1.—CHART SHOWING MONTHLY ELECTRICAL EXPORTS AND IMPORTS DURING THE PAST FIVE YBARBS, 


been the case, our overseas electrical business having shown a 
marked improvement in values over that of the previous year, as 
will be gathered from the two upper curves of fig. 1. 

It will be noted that the extreme fluctuations of value due to 
telegraphic export business have been absent since the war started, 
and that the second (dot-and-dash) curve indivating the more 
steady general business (exclusive of telegraphic material) compares 
very well with 1912 in value. 

The imports curve, on the other hand, does not, on the whole, 
show any particular appreciation in value during 1916, as compared 
with the previous year, such as one might expect, although during 
May and June record values of electrical material entered this 
country from abroad, and mainly from America. 

Although there has been a marked tendency towards the restric- 
tion of importation of certain classes of goods into this country, 
_ this probably did not affect electrical imports to any extent during 
the past year; and, indeed, it does not appear probable that any 
diminution of such business will occur while the war lasts, what- 
ever may be the case afterwards. 


under the circumstances. the totale being Jess than those of 1914 
and 1913. 

The re-exports showed comparatively little fluctuation from 
month to month, and only reached a total value of nearly € 193,00. 
thus being even smaller in extent than in 1915, when the 
total was £198,000. The monthly averages for the two years were 
£16,000 and £16,500 respectively. 

Turning to fig. 2, the curves on which deal with the moet 
prosperous sections of our electrical export business —viz., machinery 
and cables—it will be seen that these branches have no reason to 
complain as regards the progress made. the amount of business in 
both cases showing a marked increase on the previous year. 

The electrical machinery export values will not, of course, bear 
comparison with the palmy pre-war times, but electrical cable 
exports established a record both for the year’s business and for an 
individual monthly total. For the whole year electrical machinery 
exporte were valued at £1,719,000, as compared with £1,482,000 in 
1915 ; the cable exports reached a total value of £1,342,000, which 
was much in excess of the previous~year's total of £916,000 : 


saa eae ewer cm wpe nmnesen eke eee 


EEE a a a a a r OHM KR Olle 


Vol. 80. No. 2,044, Janvary 26, 1917.) THE ELECTRICAL REVIEW. 


l 109 


further, the value of cable ested in September reached a total 
of nearly £169,000, being the highest value so far recorded by us 

It should be noted that the above cable export figures are exclusive 
of the values of ae and telephone cables. which appear in 
their own sections. 


tinued until last May. when an abnormal total—some £75,000— 
was reached, the values subsequently dropping away to normal at 
the end of the year. 

Throughout the greater part of the year the importation of electric 
lamps and parte reached abnorma! value3, which show little signg 
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Fie. 2.— MONTHLY EXPORTS OF ELECTRICAL MACHINERY AND ELECTRICAL CABLE—OTHER THAN TELEGRAPHIC AND 
TELEPHONIC CABLE—DURING THE PAST FIVE YEARS. 
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Fie. 3.—MONTHLY IMPORTS OF ELECTRICAL MACHINERY, TELEGRAPHIC AND TELEPHONIC MATERIAL AND CABLE, AND 
ELECTRIC LAMPS AND PARTS DURING THE PAST FIVE YEABS. 
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Fig. 3, containing representative curves of value for machinery, 
telegraph and telephone, and lamp imports, shows, a8 regards the 
first-named, a decided falling off in comparison with the previous 


year. 
The values of telegraphic and telephonic material imported into 
this country showed an upward Rene during 1915, which con- 
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4.— ELECTRICAL EXPORTS TO CANADA, ARGENTINA AND 
BRAZIL, 1914-16, 
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Fic. 5,— ELECTRICAL EXPORTS TO AUSTRALASIA AND SOUTH 
AFRICA, 1914-16, 
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of falling off. The following total figures for the last two years 
are of interest :— 


Imports. 1915. 1916. 
Machinery... és eee £1,543,000 £ 1,080,000 
Telegraph and telephone 

material... aes TE 154,600 368,000 
Lamps and parts ED ee 256,600 ` 483.000 


Purchasing Conntries and Importers into the United Kingdom. 


Figs. 4 to 9 deal with another phase of our electrical business, . 


which is of considerable interest in view of the widespread effect 
of the war on international trade. In this connection, figs. 4, 5, 
and 6 indicate the course of business in what are normally pro- 
gressive markets for British goods, and it wil] be noticed that 
while Argentinean business continued to fall off during 1916, and 
electrical exports to Brazil and Canada remained in a depressed 


state. yet trade with India, China, and our Australasian and South ` 


African Colonies has shown a gratifying revival, the upward ten- 
dency being strongly marked in some cases. 

Our export business to Japan, with the exception of one month 
in which some £100,000 worth of telegraphic material was in- 
cluded, on the whole remajned lifeless, although reaching a greater 
total due to the above cause than in 1915. s 

The position is not an unexpected one, as the Japanese electrical 
manufacturing business has undoubtedly made great strides during 
the last few years ; so much so, indeed, that her name now figures 
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as an importer of electrical material into this country to quite a 
considerable amount. Undoubtedly the most satisfactory branch 
of our electrical export business is that with Australia and New 
Zealand (see fig. 5), which has shown a continuous improve- 
ment on pre-war times despite difficulties in communication. 
The improvement in South African business may, perhaps, be 
traced to the withdrawal of German competition, and no doubt 
progress in China—the country of great expectations—is due to a 
similar cause. It should be noted. however, that Japan in some 
branches of electrical business is beginning to compete in India, 


China, and South Africa, and no doubt the effect will be felt in the | 


next year or two. 


b. The gross value of our electrical exports to the above-mentioned | 


countries for the years 1914, 1915, and 1916 were as follows :- -; - 


1914. 1915. 1916. 
India ... : £784,000 £557,000 £743,000 , 
Australia and ‘New Zealand.. 1,032,000 1.234.000 1.345,900 
Argentina ... as 448,000 279,000 © 244,000 
South Africa... aaa re 434,000 293,000 476,000 
Canada uc Seay he ees 318,000 112,000 217,000 
Japan... ae i's . 320,000 128,000 179,000 
Brazil... ves ete wae 176,000 73,000 68,000 
China... sii ia 117,000 88,000 166,000 


As pointed out in our remarks a year ago, the war has caused 
a partial redistribution of our electrical export business, and allied 
and neutral European nations account fora much larger propor- 
tion of value than in pre-war days. The figures for French 
purchases from us, for instance, show continuous expansion for the 
last three years, viz.. 1914, £150,000 ; 1915, £321,000; and 1916, 
£601,559 ; it will be noted that, with the latter total, France has 
become one of our very best customers for electrical goods, and it 
is to be hoped that means will be found to permanently secure the 
sood will of our near neighbours in this branch of trade. 

The Scandinavian group of countries, together with Russia, 
purchased £474,000 worth of electrical material from us during 
1916, as compared with £465,000 worth in 1915, and £253,000 worth 
in 1914, showing that this branch of business has improved. 
though not to the extent of the previous year. 


The last set of curves, in fig. 7, deals with the principal countries 
importing into Britain, amongst which the United States has 
occupied the premier position since German overseas business was 
abruptly suspended in August, 1914. 

Although our American cousins sold to.us, roughly, 63 per ‘cent. 
of our total purchases of electrical material, recent months have 
shown a falling off in values, and. on the whole year, the total 
of £1,700,000 was less than for 1915 (£1.855,0U0), though still in 
excess of the best effort of Germany in pre-war days, viz. 
£1,632,000 in 1913. 

From France we received a smaller value of electrical material. 
viz., £151,000 worth, as compared with £167,000 worth in 1914. 

Belgian business disappeared early in 1915, but Dutch importse— 
mainly in the form of lampes —attained such solid proportions during 
the year, that we have given her a place on the chart, as also 
Japan, for reasons which will be apparent from preceding remarks. 
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F. Dutch electrical imports into this country ranked next to those of 
the United States in value, amounting to £337,000 in 1916, as com- 
pared with £153,000 in the previous year, and only £60,000 in 1914. 

Of the Dutch total, lamps and parts account for some £311,000 
in value, or nearly £26,000 a month, as against £10,000 a month in 
1915, and only £1.400 a month before the war. No doubt we are 
engrossed in more vita] occupations than lamp making, otherwise 
the situation would be extremely disappointing. 

General._In concluding our remarks, we can only point oùt that. 
with the duration of the war still uncertain, and so many adverse 
factors present, the prospects of the electrical industry are naturally 
overcast at the moment. 

One may well ask, however, whether in the event of a sudden 
cessation of hostilities, there is any prospect of our electrical 
industry being prepared for the task which may confront it in the 
event of a regrouping of jnternational trade relationships taking 
place. It cannot be denied that an industry which in normal times 
exported material worth six or seven millions sterling annually. 
while at the same time competing material from abroad valued 
at some 2} millions a year was sold almost on ita doorsteps, has 
considerable need to set its /house in order. 
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TRADE AFTER THE WAR. 


Tur third report of the Special Committee on Trade during 
and after the war, to the Council of the London Chamber of 
Cemmerce, is divided into four sections. No. 1 deals with 
Commercial and Industrial Organisation generally. Herein 
it is stated that the question of improved methods of business 


after the war naturally involves some possible difference of 
opinion according to the requirements of particular trades, 
industries, or markets, and that so-called ‘* improvements "’ 
are of value only to the extent to which they are practicable, 
and can be best appreciated when existing methods are under- 
stood and explained. There is also a wide distinction between 
the methods employed in the home and overseas markets 
respectively. The Committee affirm their conviction that the 
practical application of measures for the extension of trade 
and industry after the war will be mainly a matter for private 
enterprise. Merchants and manufacturers alike are alive to 
the need for preparation on business lines, but there are 
certain measures which can only be effective with the dis- 
criminating support of the Government, whose aid, as in the 
past, should, broadly speaking, only be given with regard to 
action which the individual himself is unable to take. Apart 
from the question of discriminating tariffs, Government Inter- 
vention is only considered desirable within certain defined 
limits. A closer connection between the business community 
through their appointed representatives and the various Gov- 
ernment Departments—co-ordinated as far as possible through 
a Ministry of Commerce—is held to afford the most likely 
prospect that co-operation between trade interests and the 
Government will be really effective. There is found to be a 
growing tendency to organise collective representation of 
manufacturers or merchants on a co-operative basis through 
the agency of persons, firms, companies, or associations for 
both the overseas and home trade. This plan, which has 
been applied successfully by engineering and other firms, 
affords a means of reducing Lie expenses of individual action 
and ensuring capable representation, more especially in 
foreign countries. The Committee holds, however, that export 
merchants representing a number of manufacturers in similar 
lines will probably continue, in view of their foreign connec- 
tions and financial standing, to be valuable auxiliaries in the 
promotion of British trade. There is a necessity m many 
trades for the larger employment of competent commercial 
representatives to bring goods directly under the notice of 
the retailer or consumer; also the appointment of traveling 
representatives to visit agents where principals themselves 
are not available. The need for a combination of linguistic 
ability with technical knowledge emphasises the need for the 
study of foreign languages at an early age or concurrently 
with the acquisition of technical knowledge. The require- 
ments of common interest to all traders in which State aid 


is desirable relate to:—A tentative tariff; a Ministry of Com- — 


merce and Industry; the improvement of the commercial side 
of the Consular service; the restriction of the operations of 
enemy traders within the Empire after the war, perhaps by 
continuing in force many of the provisions of the Trading 
with the Enemy and other emergency Acts; the improvement 
of means of transport on land and water, and penalising 
enemy shipping as recognised in the Paris Economic Confer 
ence recommendations; and the co-operation of the State in 
the promotion of a Trade Bank or Banks, to furnish financial 
accommodation of a special kind to traders doing business 
abroad, not otherwise provided for under the existing system. 

If the foregoing requirements are satisfied, little assistance 
will be required enabling the adoption of more effective 
voluntary action in regard to:—The printing of trade cata- 
loytues in various foreign languages; the greater use of the 
metric system of weights, measures, and currency; the estab 
lishment of improved British organisations for obtaining in- 
formation as to the status of foreign clients; and the holding 
of trade exhibitions at home, abroad, and in the Dominions. 

In regard to industrial organisation, the Committee says 
that the vital interests of the manufacturer in the whole 
scheme of economic progress of the coyntry must be recog- 
nised, whether in relation to the home or the export trade, 
and his claim to special recognition in the matter of tariffs 
and well-directed State aid is indisputable. ‘'The State must 
clearly play a more active, and even sympathetic, part in 
these problems, without undue interference with the develop- 


ment of private enterprise,” but the two must act in com- 


bination if the best results are to be attained. It is con- 

sidered that the principal question which arises in connection 

with the subject of industria] organisation is the future rela- 

tionship between employers and employed. The Committee 
notes Mr.. Neville Chamberlain’s outline of the wants of 
apital and Labour as follows :— 


Tue WANTS OF CAPITAL. 


1. That labour should put forth its utmost effort in pro- 
duction. 

2. That there should, be reasonable notice of any change 
in wages. 

3. That labour should not be unnecessarily withdrawn. 


THe WANTs- OF LABOUR. 


4 


1. 
create 


A greater share in the distribution of the wealth it 
8. 


2. Greater regularity of employment. 
3. Improved conditions of life in the factory and the home. 


. To these desiderata the Committee add the following re- 
commendations as a basis for negotiation between Capital 
and Labour :— â 

(a) As regards the remuneration of employés the principle 
of payment by results should as far as possible be adopted by 
employers and employed. 

(b) The basis of rates of payment for labour should involve 
such a scale as will ensure for all willing and efficient workers 
a fair and reasonable standard of living. 

(c) The Government should afford opportunities for con- 
sidering the amendment of the Trade Disputes Acts and of 
any provisions of the Factory and Workshop Acts other than 
those relating to the health of the workers. 

(d) Encouragement should be given, as far as possible, to 
profit-sharing and co-partnership agreements, or premium and 
bonus systems on lines which have proved beneficial to em- 
ployers and employed in the past, subject to the special condi- 
tions of particular trades, and to the maintenance of the stan- 
dard rates of wages. 


The Committee views with hope the conferences that have 
taken place between employers and the ‘trade unions, an4 
urges that such should be encouraged. 

In this same section the practical relation of science to 
industry is reviewed. It is believed that the various agencies 
that are now at work on this matter will have far-reaching 
results. Among other points mentioned is the necessity for 
waking the scale of remuneration for trained scientific em- 
ployés such as will encourage students to prepare themselves. 
to take part in the industrial campaign of the future. Other 
subsidiary questions mentioned relate to the use of State 
factories for private industrial work after the war, encourage- 
ment of technical education after the statutory school age, 
the amendment of the Patents, &c., Acts, removing restric- 
tions to the adoption of new processes, labour-saving appli- 
ances, and new inventions; the improvement of all kinds of 
transport, bettec Government commercial intelligence infor- 
mation respecting competition and new openings, further 
direct representation of manufacturers in the Dominions, a 
greater sympathy on the part of the Government in regard to 
the promotion and amendment of legislative measures affect- 
ing British industry (especially in relation to conditions of 
labour), and ‘‘ a preference on the part of Government Depart- 
ments and local authorities for goods produ¢ed within the 
British Empire when needed for the requirements of the 


` State.” 


In Section 2 the Committee deals with commercial and 
industrial policy; Section 3 relates to the treatment of enemy 
shipping (the ton for ton policy of the London Chamber of 
Commerce, and the after-war proposals of the British Im- 
perial Council of Commerce); and Section 4 discusses finance: 
and insurance. Practically one-half of the publication con- 
sists of a collection of appendices, which include the Paris 
Economic Conference recommendations, extracts from the 
Government Committee report on a Trade Bank, and memor- . 
anda relating to a Ministry of Commerce, the Consular Ser- 
vice, Restraint of Enemy Trade, the Registration of Business 
_Names Bill,, Anglo-Italian trade, &c. 


4 


Russian Electrical Control.—According to the decisiorr 
of the Council of Ministers, the projet de lri drawn up by the 
Ministry of Trade on the transmission of electricity, has been 
returned to it for the purpose of removing the difference between 
the Ministry of Trade and the Ministry of the Interior. The 
difference consists chiefly of the desire of the Ministry of the 
Interior to subject the control of electrotechnical installations to 
the yeneral police, whilst the Minister of Trade, in his projet de lui, 
contemplates centralising the whole control of the transmission of 
electric current in the hands of his own officials. As a result of 
mutual consideration, the Minister of the Interior agrees that 
it is possible to revise the projet de lvi prepared by him on the police 
control of electrical installations, and to accept almost without 
correction the projet of the Trade Department. On the question of 
authorising new electrical installations, the Ministries of the 
Interior and of Trade have introduced a clause in the agreement 
making the authorisation of the electrotechnical installations com- 
pletely independent of the consent of the representatives of the 
Ministry of the Interior. In case of the disapprobation of the 
representatives of this Department in local or central Committees 
re the electrical business, such disagreement is to be decided by the- 
Council of Ministers. f 


The Ratho Railway Smash.—Commenting on` the 
accident at Ratho, the Edinburyh Evening Dispatch remarks that 
“the smashed train was lit by electricity and not gas, and, as a 
result, there was no danger from fire to the numerous passengere 
who were pinned down, and who could not be rescued for over an 
hour after the accident. Had the train been equipped with gas, 
there is little doubt that the smash, as waa the case at Gretna and 
Hawes Junction, would have been turned into a fierce and terrible 
holocaust, that would have intensified the horrors and casualties of 
the disaster manifold. As it was, the injured were spared that 
awful fate.” 
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IMPORT TRADE OF CEYLON. 


Tae following figures, showipg the value of the imports of 
electrical and allied material into Ceylon during 1915, are 
extracted from the recently-issued official statistics. The 
values for the previous year are given for purposes of con- 
parison, and notes added of any increases or decreases :— 


1914. 1915. Inc. or dee. 
Rupees. Rupees. Rupees. 

Manufactures of copper.— 

From United Kingdom 30,000 45.00) + 15,000 
„ [ndia i 29,0) AAN) — 9 000) 
. Germany o ALLU — -- 2,000 
,, Other countrie 1.000 2000 + 1,000 

Total 82.000 67,008 — 15.000 

Electrical materials.— 

From United Kingdom 160000 O HIS000 = 42,000 
, Germany an 5.000 = = 5 OW) 
,, Other countries 16,000 K000 — SRLLU 

Total »... 181.000 126000 — 55.000 

Scientific instruments .—- 

From United Kingdom 19,000 16.000 = 3 00 
„~ [ndia ss — 3,000 + 3,000 

Total 19,000 19,000 — 

Lanpe.— i 

From United Kingdom  ... 740.000 62000 — 73,000 
.. Germany... i 72.000 13,000 — 59.000 
.. Other countries 96 000 32,000% + 6,000 

Total 233,000 107.000 = 126.000 
* Japan Rs. 11,000. 

“Machinery, foundry and workshop.— 

From United Kingdom ... 651,000 554.000 — 97,000 
„ United States roe 12.000 5000  — 7) 
,. Other countries 2,000 2,000 — 

Total... 665,000 561,000 — 104.00) 

Other machinery, dutiable, not including tea, 

tertile, and oil-making.— 

From United Kingdom 41.000 13,000, =- 28,000 
,. Germany a PELL — — 2.000 
.. Other countries 3,000 3,000 — 

Total 46.000 16,000 — 30,000 

Ditto, free.— ; l 

'From United Kingdom 696,000 625.000 — 71,000 
,. Germany Ss 96,000 8.000 — 88,000 
„o United States O00 14,000 = 36.00 
,. Other countries ~.. 30,000 183.000. + 153,000 

Total 872.000 8304200 — 42000 

Telephone materials.— 

From United Kingdon 6,000 11,000 + 5,000 
,, Germany 1,000 — = 1,000 

Total 7,000 T1000 + 4.000 


(N.B.—15 Rupees = £1.) 


Sounding by Electricity. — Experiments have recently 
been made on the banks of the Ohio River with an electric sound- 
ing apparatus, the principle of which is to produce at the bottom 
of the water, by towing a metallic body. a noise which 1s observed 
with a telephone receiver on board a boat. The plummet cons:rts 
of a hollow cast-iron case about 45 cm. long and 10 cm. in diameter, 
which weighs 18 kg.; it is suspended from an armoured cable, 
containing two insulated canductors, which are connected to a 
microphone fixed inside the plummet and to the receiving appa- 
ratus at the surface. Tests have been made at speeds from 3°2 km. 
to 9'6 km. per hour. When the boat passes over shallows of clay 
or sand. a characteristic hissing sound is heard, whilst friction on 
rocks or gravel gives rattling sounds. Generally the sounds pro- 
duced are easily audible at the receiver, except when the bottom 
consists of a very fluid mud. The depth is determined by the 
length of cable run out, and the speed of the boat, which causes 
the cable to assume a slanting position ; these factors being known, 
the depth can be read from tables. The advantage of the method 


is that continuous soundings can be taken in a sheltered position ' 


and without slackening the speed of the vessel.— Le (énie Ciril. 


NEW PATENTS APPLIED FOR, 
(NOT YET POBLISHED). 
Published expressty for this journal by Messes. W. P. Trompsae & Co 


Electrical Patent Agents, 28), High Jolt 
l ` | 7 4 E olburn, London, W.C. i 
Liverpool and Bradford. E 


1917. 


t k ry 

AN), 8 Method of controlling spurd ol interaulcombustion engines tn 
T of clectrical ignition." F. H. Cvunkiwe & G. S. Maccumuk. Jans 
ary Rth. oe 


SOLS Adjustable resistances and inductaners | 
January Sth. 

Ww. Electric heating devices, 
Electric Co, LSA.. ay Nth, 

UO.  Elewtric are devices. P eK Davers. 
March 2rth, 1916.) 

HGK, Apparatus for clectoe lightuag.” Sie W. G. Awwsteonc, Wier 
wok & Co, asp ALS. Chesas. January Bth. 
an e nena Maa steering control.” W G. w F. Geant ast 
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DEPRECIATION. 
Ic will not be gainsaid that when Mr. F. Gill and Mr. 
W. W. Cook tackled the thorny question of depre- 
ciation of engineering plant. with a view to provid- 
ing a rational basis of agreement between engineers, 
accountants, and financiers, they displayed an 
altruistic courage worthy of the highest praise. 
Moreover, they set about the undertaking in a 
manner which commands attention and respect, 
whether one agrees with their conclusions or not, 
and they have been rewarded by discussions which, 
if they reveal the most varied views upon the sub- 
ject of the paper, at any rate bear witness to the 
keen interest which it arouses in the minds of those 
to whom the paper was addressed. The curious 
difference of opinion displayed, for instance, between 
the speakers at Birmingham and those at Edinburgh 
needs some explanation; on the other hand, in York- 
shire “‘ honours were even,” and in London the 
feeling was distinctly in favour of the authors’ 
views. 

In approaching this question from an impartial 
point of view, it should be borne in mind that it is 
hedged about by a host of divergent and incompa- 
tible considerations. some of which, indeed, are 
wholly irrelevant from a scientific standpoint, but 
yet exert a controlling influence upon the views of 
those responsible for decisions. As one speaker 
remarked at Leeds, expediency only too often over- 
rides all theoretical arguments. One factor, to the 
admission of which Mr. Cook strongly demurred, 
is the presence or absence of net profits out of 
which a due amount can be set aside as a provision 
for depreciation. Again, in the case of municipal 
trading undertakings, the question whether the 
sinking fund (which must be provided) truly repre- 
sents depreciation or should be supplemented by 
further provision is an old bone of contention; and 
when the affairs of a company are under considera- 
tion, solicitude for the shareholders’ dividends, and 
in the case of a supply or tramway company, the 
liability to purchase of the undertaking by the local 
authority, have also to be reckoned with. Add to 
tl:ese factors the accountants’ expressed aversion to 
“ complicated book-keeping ’’ and the difficulty 
which they experience in explaining to business men 
(is not the adjective misapplied?) any method but 
straightgine system,” the impossibility of 
prephesying the duration of the economic life of 
an item of plant, the instability of all human affairs 
such as market prices, taxation, and interest on 
loans, not to mention wars and earthquakes, and it 
will be seen that the subject by no means enaa 
itself to exact and rigorous analysis. 
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The authors necessarily took account only of those 
factors which could be regarded as strictly relevant 
to the subject from the point of view of what, with- 
out disparagement, we may call pure theory; the 
science of psychology is still far from the stage at 
which measurement is possible, and many of the 
obtrusive extraneous considerations to which we 
have referred will be seen to lie within its sphere, 
whilst others are on the knees of the gods. In the 
case on which the authors based their argument, 
no doubt the best possible means must be employed 
to form a reasonable estimate as to the amount of 
the annual charges upon the plant that is to be in- 
stalled, especially when widely different alternatives 
present themselves, such as the choice between 
steam and gas power, or between manual and auto- 
matic telephone switchboards; but once the plant is 
put in operation, we cannot avoid the conclusion 
that the conduct of the business, and the decision as 
to the proper rate and system of depreciation to 
adopt, must be allowed to depend very largely upon 
the circumstances of the moment when the annual 
revision of accounts takes place. No matter what 
agreement may be reached on theoretical grounds, 
that is fairly certain to be the actual course adopted 
in practice. 

The subject is of peculiar interest at the present 
time, when the question of purchase of the Metro- 


pclitan supply companies is looming in the not 
distant future, and the present owners are perforce 
called upon to have regard to the value that will 


be placed upon their property, especially in the not | 


unlikely event of purchase before the expiry of the 
statutory period. Under these conditions, that part 
of the paper in which the authors deal with “ the 
value of the plant in place ” will be of particular 
interest to them, but whether they will feel it to 
their advantage to adopt the method of valuation 
recommended by the authors is somewhat question- 
able. Moreover, another question here arises—out- 
side the scope of the paper, but of material import- 
arce, nevertheless—namely, the value of the plant 
expressed in térms of the price that it would fetch on 
its merits in the open market, which would not neces- 
sarily bear any definite relation to the value at which 
it might stand in the books of the company, as depre- 
ciated. In this connection, it is impossible to ignore 
the fluctuations in value that have been, and may be, 
induced by war conditions, and here, again, no pro- 
cess of analysis avails to take account of all the 
relevant considerations. The solution will be arrived 
at by the judicial estimate, otherwise the glorified 
guesswork, of the arbitrator in the light of rival 
and highly divergent claims. The authors take no 
account of goodwill in connection with deprecia- 
tion, nor could they be expected to do so, though 
Mr. Selvey introduced it at Leeds; but it is, never- 
theless, a factor that will provide abundant scope 
for forensic eloquence and bills of costs unless the 
purchase is deferred to the statutory limit. 

Not only is the method of allotting depreciation a 
contentious problem; the question of maintenance 
is also one that affords much scope for discussion. 
The precise point where the line should be drawn 
between repairs and renewals, afid the question 
whether to charge such items to maintenance or to 
renewals, are proper and prolific subjects for debate. 
But we have not space to enter upon this wide field. 
In conclusion, we venture to put forward once more 
a counsel which is no stranger to our columns, 
namely, no matter what system of depreciation is 
adopted, the management will do well to build up, 
as soon as possible, a substantial reserve fund. 


Until this is done, no municipal trading department 
should be depleted of its profits in order to relieve 
the rates, and no company should declare large divi- 
dends for the sake of indicating a prosperity which 
in the light of subsequent developments may prove 
illusory. 


THE report on this subject, ot 
which we commence an abstract on 
another page, while it suffers from 
the fact that the outbreak of war 
brcught the elaborate experimental. investigation: 
which had been contemplated to a sudden stand- 
still, nevertheless marks an epoch in the is- 
tory of the evolution of high-speed telegraphy 
in this country. Incidentally, we may congratu- 
late ourselves on the leading position occupied 
bv the British Post Office and British inventors in 
the development of this interesting branch of the 
science of long-distance communication, a position 
to which New Zealand has contributed in no smail 
measure, for several of the most useful and success- 
ful devices have been invented by sons of that pro- 
gressive Dominion—Messrs. John Gell and Donald 
Murray. The latter in particular has laboured in- 
cessantly in this field, and has evolved a remarkable 
series of apparatus, besides focusing public atten- 
tion upon the subject by his able writings. 

The complexity and almost infinite variety of the 
inventions which have been developed in the hope 
of solving the problems of high-speed telegraphy 
were abundantly illustrated in the classic paper read 
by Mr. H. H. Harrison before the Institution o: 
Electrical Engineers last year, and it is interesting 
to note that both he and Mr. Murray have recently 
joined forces with Messrs. Creed, Bille & Co., who 
also stand in the front rank in this connection, and 
will, without doubt, give a good account of them 
selves thus reinforced in the future. 

The Committee’s report, without excessive tech- 
nical detail, tersely outlines the purpose and char- 
acter of each of the devices that have been tested 
or put forward, and constitutes an able summary of 
the present position. It is made clear that the 
requirements of the British telegraphic service 
should be closely studied by inventors before they 
devote their brains to the task of complying with 
them, for the conditions are by no means simple or 
otvious. But for the transfer of many of the telke- 
graph lines to the trunk telephone service, it appears 
that there would have been no special need of high- 
speed apparatus other than the classic Wheatstone. 
Even under the conditions thus set up, not every 
high-speed system is applicable to the traffic require- 
ments, one of the most pressing of which is the 
necessity of a ready means of communication be- 
tween the terminal operators, for the purpose uf 
making corrections, &c. Again, the organisation of 
the traffic presents special problems which would 
not naturally suggest themselves to the mind of the 
casual observer. Hence it is that, after mature 
deliberation, the Committee arrives at the extremely 
important conclusion that “‘ systems on the multi- 
plex principle are definitely superior to the auto 
matic high-speed systems on the large majority of 
main circuits for ordinary inland commercial tele- 
graph work.” Thus, “at one fell swoop,” are 
swept aside so many ingenious instruments, the 
fruit of untold pains and lavish outlay. This is the 
outstanding feature of the report. which goes on to 
give the palm to the Western Electric Co.’s system. 
but keeps the door open for others. We believe 
that Mr. Murray’s pioneer work deserves a con- 
siderable measure of credit in this connection, but, 
above all, we must not omit to pay homage to the 
memory of the French inventor, who is entitled to 
rank with our illustrious Wheatstone—namely, the 
originator of the five-unit alphabet and of the 
modern multiplex system, Batdot. 


High-Speed 
Telegraphy. 
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THE PIRELLI-GENERAL CABLE WORKS. 


ALTHOUGH the new cable factory of the Pirelli-General Cable 
Works, Ltd., at Southampton, has been in operation for 
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CABLE-STRANDING MACHINES. 


‘some two years, it was not until last 
month, owing to the exigencies of 
the war and the pressure of work, 
that an official description of the 
plant was issued by the company. 
From the excellent brochure which 
we have now received, we have 
extracted the following particulars, 
which, while not pretending to present 
an adequate account of the establish- 
ment, may serve, at any rate, to indicate 
the nature and scope of the works. 
The company was formed jointly by 
the Italian firm of Pirelli & Co. and 
the General Electric Co., Ltd., of Great 
Britain, both concerns of world-wide 
reputation, and combining commercial 
experience with technical ability of the 
highest order. Hence the cable works 
had the advantage of starting with the 
support of a huge organisation and vast 
resources, which guaranteed to it 
success from the very commencement. 
Moreover, it was set in operation at 
a time when the national emergency 
called for the employment of every 
possible instrument of production, and 
has thus been enabled to carry out 
important .cbntracts for Government 
departments ; at the same time, the 
circumstances under which it was 1n- 
augurated rendered it impossible to ; 
signalise the event in the usual manner, 
and consequently operations were quietly 
commenced without any public function. 
The firm of Pirelli & Co., which 
has been established for over 40 years, 
possesses factories at Milan and Spezia 
in Italy, and at Barcelona in Spain, 
and employs at Milan alone over 6,000 
workers ; owing to ite progressive cha- 
racter and the excellence of its research 
department, it has long held a position 
in the front rank of cable manufac- 
turers. The General Electric Co., Ltd., 
oneof the largest firmsof electrical manu- 
facturers in the British Empire, needs 
no introduction to our readers, with 
whom ite name is a “ household word.” 


The whole of the plant being entirely new, the works 
enjoyed the advantage of starting on the most up-to-date 
lines and with the most efficient types of machinery through- 
out. The lay-out of the plant is also planned with an eye 
to the most economical production. A private pier gives 
access to the site by. water, and is equipped with a 10-ton 
electric crane, while an overhead monorail system with 
electrical propulsion affords facilities for transporting loads 
up to 7 tons in weight to any part of the works. The main 
building is of two storeys, to which others can be added if 
necessary—but only one-third of the area owned by the 
company is at present covered, so that there is ample room 
for extensions. The shops are well lighted and ventilated. 
The heavy machinery is mounted on the ground floor, 
where the rubber washing, cleaning, and calendering 
plant, the stranding and covering machines, the vulcanising 
and testing tanks, lead presses, and stores are situated. All 


` the machinery is driven by ‘ Witton ” motors, which derive 


their power from the Southampton Corporation mains. ` A 


boiler house supplies steam for the cable-heating and drying 


chambers, and two gas producers provide for the heating of 
the lead furnaces. The works are lighted with Osram and 
Osram-Atmos lamps. 

The cable machinery is capable of laying up as many as 
450 wires in one cable, and can deal with cables up to 
1,500 sq. mm. section. Both rubber and paper insulation 
is employed, the latter type of cable being lead-sheathg. 
Wire and tape armour is also provided when required. - 

The testing rooms are of exceptional excellence, being 
equipped with apparatus for investigating the properties of 
all the materials used in cable manufacture, and test 
pressures up to 300,000 volts a.o. are available, the 
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LEAD PRESSES FOR SHEATHING CABLES. 
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current being generated by a “ Witton” alternator and 
transformed up. An electrostatic voltmeter of the Jona 
type, with a maximum range of 200,000 volts, and trans- 
formers giving various test pressures, are provided. 

On the upper floor machines are installed for the manu- 
facture of the smaller wires and cables for electrice lighting, 
telegraphs and telephones, bells, &c., and afford employment 
for female lahour, which in the past has had little scope in 


CABLE-TESTING TANKS, 


Southampton. Other departments include offices, stores, 
repair shops, &c., the last-mentioned being equipped with 
~ heavy machine tools capable of making the new machinery 
for future extensions to the works, We give herewith 
some views of the cable shops, to illustrate the character of 
the equipment, which we hope at some future date to 
describe more fully, and conclude with an expression of 
our best wishes for the success of the factory in the strenuous 
times to come. , 


SOME CONSIDERATIONS 
AFFECTING THE USE OF ELECTRICITY 
IN AGRICULTURE. 


(Concluded from paye 89.) 


Ir is, of course, well known that our near neighbour France 
has for many years carefully fostered her agricultural 
resources, and, amongst other matters which have occupied 
attention in official circles, is the possibility of extending 
the use of electricity for agricultural purposes, largely with 
a view to helping out the scarcity of labour after the war. 
A good deal has already been done in this direction by the 
enterprise of French electric power companies, by the 
co-operative action of French farmers, and by a valuable 
measure of Government assistance. 

In France there are extensive distribution networks, and 
electrical energy can be purchased cheaply enough on the 
line of transmission, but the problem there (as elsewhere) is 
to supply the farms situated at some distance from the 
transmission toutes. Solely from the point of view of cost, 
it is impossible for the supply company to serve such con- 
sumers as individuals, but the difficulty has been overcome 
by a number of agriculturista co-operating in the provision 
of a distribution system, and, if necessary, of a generating 
station to supply it. 

It was to facilitate ‘the realisation of such co-operative 
schemes that the French system of collective agricultural 
credit was first established, and there seems to be no doubt 
that this system will play a very important part in future, 
and not only in France. Mutual agricultural credit was 
organised in France by the Act of November 5th, 1894, 


which created district banks for agricultural credit. It 


was laid down that the capital of these banks could only be 
found by subscription from members of agricultural 


syndicates, and one of the objects of the district banks was 
to make advances to the local banks of the syndicates. 
This excellent preliminary to thg solution of the financial 
difficulties which are at the back of so many agricultural 
problems was followed by another law (March 31st, 1899). 
which placed an advance of £1,600,000 from the Banque 
de France at the disposal of the Government for application 
to loans (free of interest) to the district banks, in order that 
these in turn might render more effev- 
tive assistance to the local societies. 
Still later, the law of September 29th, 
1906, organised long-term agricultural 
credit, and authorised the Government 
to draw on the funds up to £1,600,000, 
and remit sums to the district banks, 
‘free of charge, for the benefit of agri- 
cultural co-operative societies seeking 
loans for approved purposes. Societies 
thus financed are required to repay the 
district banks by annual instalments 
over periods up to 25 years, Out- 
tanding principal is subject only to 
2 per cent, interest per annum. Ad- 
vances to the local society in respect of 
agricultural operations or the purchase 
and installation of machinery, &c., are 
made by the district bank as the work 
proceeds. The total amount_of the 
advances may not exceed twice the 
capital subscribed by the society to the 
local bank, and the capital itself is 
made up of shares, of which every 
member must purchase at least one. The shares bear 
interest at not more than 4 per cent. 

Societies desirous, or formed with the sole object of 
establishing a central station to serve a group of farmers, 
or of purchasing energy in bulk from a power company, are 
admitted to the full benefits of the scheme of financial 
ussistance outlined above, and are thus relieved of the 
immediate capital expenditure. Naturally, the societies 
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have to pay, in the long run, the same amount 
(plus interest) as they would have to pay for a central 
station, or for a feeder and eub-station, if they paid 
outright in the first instance. This means that the cost 
per unit for electrical energy is relatively higher until the 
capital debt is discharged, but the burden of the latter is 
distributed over anything up to 25 years. The price per 
unit is at first such that the annual receipts provide for 
interest and depreciation on the loan, costs of working and 
maintenance, and, in addition, the accumulation of a reason- 
able reserve fund. After the loan is repaid, the price per 
unit“naturally decreases very considerably. If the receipts 
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show a surplus, after making the above provisions, it is 
divided between consumers (who must all be members of 
the society), in proportion to their consumption. 

There is no limit to the number of district banks which 
may be established, and at the end of 1913 there were 98 
distributed all over France, so that co-operative agricultural 
societies could be founded and operated anywhere. 

It cannot be too strongly emphasised that the obstacles 
in the way of really general utilisation of electricity in 
agriculture are those of finance and ‘those of conservatism. 
The manufacturers can supply electrical equipment suitable 
for every farm need*, and agriculturists could, if necessary, 
obtain electrical equipment on easy terms by the co-operative 
society system, especially the larger electric motors (as needed 
for ploughing, threshing, &c.), which can only be used 
economically on a co-operative basis. At the back of such 
co-operative societies must be agricultural banks, with a 
measure of State support. Granted the organisation for 
financing co-operative societies there still remains the task 
of persuading agriculturalists to form them, and it will fall 
upon central station engineers and electrical manufacturers 
to boost the advantages of electric power in agriculture just 
as they doin its other industrial applications. In this special 
application, however, they might go further, not only 
overcoming the conservatism of farmers, but showing them 
how the financial problem may be solved by co-operation, 
and even assisting in securing the necessary organisation 
and Government support for co-operation. 

[t may be of interest to give a few particulars concerning 
a French limited liability co-operative society in the Roisel 
(Somme) sector, which has as its object the supply of elec- 
tricity for agricultural purposes, or, more specifically, its 
object is “ to facilitate agricultural operations by supplying 
electricity for all purposes,” and, with this end in view, 
the society makes contracts and loans to secure the proper 
installation and use of apparatus for its members. The 
society has members in 86 communes, and is established, in 


the first place, for a period of 20 years. The original | 


capital was £8,000, in 2,000 shares of £4 each, and this 
can be increased by decision of a general meeting, or it may 
be reduced (by not’ more than 10 per cent.) by calling in 
shares. 


Each member must hold at least one share, £1 being paid on 
application and the remainder as and when demanded. Each share 
is indivisible, will not be redeemed at a premium, and will not bear 
more than 4 per cent. interest. A certain proportion of all fresh 
capital issued is reserved to old shareholders, the admission of 
new members is controlled, and any member may retire, or he 
may be expelled for a sufficient reason, so long as the capital is 
not reduced more than 10 per cent. by such action. Until all State 
loans have been repaid, the capital may not be reduced below that 
on which the loans were granted. Members retiring or expelled 
are bought out by the society (at not more than par), but they are 
still liable, to the amount of their former shares, for debts con- 
tracted by the society during their membership. 

The administrative council of the society comprises nine members, 
_ each of whom holds at least 10 shares during his whole term of 
office, these shares being inalienable and deposited in the society's 
bank as a guarantee. The normal period of office is three years. 
The council is given full control over affairs of the society and, 
inter alia, it fixes the price of current and the conditions of supply 
once a year. Any or all of the powers of the council may be dele- 
. gated by it to a working committee of three members. A technical 
director (possibly not belonging to the society) may be appointed 
to work under the council. In general meetings, five shares (£20) 
counts as one vote, but no member may exercise more than 
10 votes. Consent of a general meeting is necessary in the case of 
proposed deals involving £4,000 or more, and in the case of work 

to be done at a cost of £800 or more to the society. A 
valuable opportunity of furthering the aims and interest of the 
society is afforded by the annual meeting, for which one delegate is 
nominated from each commune. As regards the distribution of 
profits, any surplus after paying redemption and working expenses 
is taxed 5 per cent. to provide the statutory reserve; then 4 per 
cent. interest is paid to shareholders, and 10 per cent. of any sur- 
plus still remaining is placed to supplementary reserve, the balance 
being divided. amongst shareholders. The reserve funds are not 
repayable to members under any circumstances; in case of liquid- 
ation any balance from reserve is to be applied to encouraging 
agricultural co-operation, or to other works of agricultural 
amelioration. 


* Many of the existing standard agricultural machines operate 
at too low speed for efficient electric driving. This is, of course, 
due to these machines having been developed for hand operation 
or for slow-speed belt driving, and there is no reason why modified 
machines should not be built for direct coupling to high or medium- 
speed electric motors. Co-operation is required between electrical 
soanufacturers and makers of agricultural machinery. 


. transport, which is bound-up wit 


The constitution and aims of this society form a very 
good example of the businesslike yet sympathetic lines on 
which such a scheme must be operated if it is to succeed. 
Not the least pleasing feature of the society's statutes is 
the provision whereby non-members may have two lamps 
on practically the same terms as members. This rule 
reserves the benefit of wholesale electric lighting and 
of electric power to the members, without denying to 
“ outsiders” the great convenience which even a couple of 
filament lamps may bring. l | 

In concluding these remarks we may draw attention to 
two further matters which may have a considerable influence 
on the future development of rural electricity supply, viz., 
ploughing and transport. As most of us are aware, a revo- 
lution on a small scale is occurring in connection with 
ploughing—the oil tractor. and plough which so many 
people scoffed at a few years back has, owing to war-labour 
conditions, been forced into use, and it is said that over. a 
100 firms are building suitable engines for ploughing pur- 
poses. This is a development which may as easily react in 
favour as against electric ploughing, if we choose to develop 
agricultural electricity supply on an extended scale. Given 
a shortage of labour, the farmer must adopt mechanically- 
driven ploughing and cultivating appliances, and that type 
which requires the least labour and least costly fuel, and is 
inexpensive in upkeep and most simple in operation, should 
appeal most strongly to him. . 

Of the three “ power” systems in use, viz., the “ cable,” 
the “tractor” and the self-contained motor plough, we 
know from Continental and British experience,* that 
electric cable ploughing is a greater labour-saver, and less 
costly in plant and operation, than steam ploughing by 
cable ; an American writer (Koester) some years ago gave 
the comparative capital coste of electric and steam cable 
plough tackles as $11,000 and $14-15,000. 

The disadvantage cited against the electric tackle—that 
it is not self-propelled—could obviously be overcome. 

According to an English writer on the general question 
of ploughingt a set of 14-H.P. nominal ploughing engines, 
with a six-furrow plough, can plough 20-25 acres per day, 
or cultivate 50-55 acres; in a season 3,000-4,000 acres are . 
dealt with. Such a set is usually hired at 10s. to 12s. per 
acre, the farmer finding coal and water; it requires four 
men and a boy, also a man and horse for carting. The 
cable system allows of any practicable depth of ploughing, 
and the cables are good for 6,000-8,000 acres before 
renewal. | 

Obviously the high initial outlay is against the use of a 
steam-operated cable system by small or medium farms, 
unless they hire, in which case the time of use has to be 
arranged. 

The less costly and more mobile oil tractor has been 
developed in a variety of sizes, ranging from 7 to 60 traction 
H.P. and from 15 to 120 B.H.P., and the 25-30 B.H.P. machine 
is suggested as suited to conditions in this country. The 
traction efficiency appears to be 50-60 per cent., but limits 
of 30-70 per cent. are sometimes reached ; a Canadian test 
showed a weight of 535 lb. per B.H.P., and 61 per cent. of 
this delivered at the draw-bar when ploughing. It is in- 
teresting to note that the draft of ploughs in different soils 
varies from 227 lb. in loamy sand to 660 lb. in blue clay, 
with a furrow 5 in. deep and 9 in. wide, and that a 
10-12 H.P. engine on a self-contained plough is considered 
sufficiently powerful for two furrows in medium land, 
the machine weighing about 1 ton, and ploughing about 
3 acres per day. These figures should be of interest to 
electrical men who are considering rural supply work, 


_ because the battery-plough: and battery-tractor are obvious 


possibilities with an intensively developed farm-electric 
supply system. ‘This also applies to the question of 
the employment of the 
electric tractor, which is already in considerable favour for 
industrial use. But there is also to be considered for large 
farms, or for coe eater working, the use of narrow-gauge 
light railways with battery or trolley tractors, such as have, 
in fact, been employed on the Continent, and with which 
our own Light Railway Commissioners were, according to a 
writer in the 7%mes, originally intended to deal. 


* “Electric Ploughing,” ELEC. Rev., February 11th, 1916, 
t" Mechanical Aids to Farming,” Commercial Motor, July, 1916. 
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It is obvious that rural transport .will have to be 
reorganised in the future, and, given the necessary supply 


facilities, there is no obvious reason which electricity should \ 


not play a prominent part in connection with it. 


ERRORS OF DIRECT-CURRENT AMPERE- 
HOUR METERS. 


By G. W. S. 


THE present article is an attempt approximately to investi- 
gate, from a theoretical standpoint, the errors of direct- 
current ampere-hour meters. The shapes of the curves of 
. both mercury and commutator meters are well known, but 
it would seem only empirically. An investigation of these 
curves from a theoretical standpoint is not only interesting, 
but valuable, as it will throw considerable light on their 
nature, will point out a rational method of testing the two 
types of meters, and, incidentally, will explain the remark- 
able difference in the performances of meters of the mercury 
and commutator types. 

Considering first an ideal meter of either type, without 
solid or fluid friction, in which the same field is used for 
braking and driving, we have, c being current, B flux, w 
angular speed, z and e constants, equating torques 


P w B? = a CB, 
@ = ace B, 


showing that the speed of a meter for a given current is 
inversely proportional to the flux. This is now generally 
known, but it is interesting to recollect that in a descriptive 
pamphlet of a well-known meter, published not many years 
ago, it was stated that, as the braking and driving fluxes 
were identical, an alteration in the strength of the magnets 
would not affect the accuracy of the meter. 

The case of a meter with solid friction only may now be 
considered. The fundamental equation now becomes, f being 
frictional torque— : 


ABCE Fw +f, 
@ = aces — fle B?. 
The error is accordingly — fje B’, and it is interesting to 
note that this varies inversely as B?, emphasising the advan- 
tage of powerful magnets. 


Consider now the meter with the armature at rest, and | 


with a current. infinitesimally less than starting current. 
passing. We shall now have— 


o = a¢,/e B — Fle B and F = aBC,, 


a being starting current and F being standing-still friction. 

It is difficult to estimate the ratio between F and /, the 
friction when the rotor is moving. It is quite probable 
that in the case of mercury meters, even at minute speeds, 
the armature has a tendency to be lifted off the bottom 
jewel, the friction thereby being very considerably reduced. 
In the case of a commutator meter, there will be no such 
tendency. As a rough approximation, F|f =n may be 
taken as 3 for a mercury meter and 1} for a commutator 
meter. 


We have accordingly, f = a B cjn. 
The error can now be written, — a ,/7 ¢ B. ; 
The percentage error 7 is therefore, — 100 cnc. 


This error, it must be noted, is the difference between 
the actual and ideal speeds of the meter. It is not the 
same as the inaccuracy of registration, for, as is well known, 
the wheel work of the counting train of a meter is so 
adjusted as to make the algebraical average of the various 
inaccuracies as near zero as possible. 

The resulta obtained above apply with close approxima- 
tion to a commutator meter, and also to a mercury meter 
at low speed. They demonstrate that the curve of a meter 
in these circumstances is a rectangular hyperbola, and that 


the performance of the meter depends upon the starting 
current and the ratio of stationary to moving friction. 

To take a numerical example, with a commutator meter 
having c, = 0°02 ampere, 2 = 1}, the percentage error 
at } ampere will be — 6°4. Since the meter will 
probably be adjusted to read 2 per cent. fast at ideal speed. 
the inaccuracy will be, at ] ampere, 4'4 per cent. slow. 
With a mercury meter, c, being 0°03, and n being 3, the per- 
centage error will be—4. As the ideal speed will, for reasons 
to be explained later, probably be about 33 per cent. fast. 
the inaccuracy of the meter at ] ampere will be } per cent. 
slow, 

It may occasionally happen that a mercury meter will 
vive a satisfactory test at low load with an unsatisfactory 
starting current, this indicating that 2 has a higher value 
than 3. In such a case the rotor will usually be found te 
be out of truth or improperly balanced, a state of affair: 
that needs correction. The suitability of starting current 
asa criterion of the accuracy of a meter is not, therefore. 
vitiated by such an example. 

The case of a meter having both solid and fluid friction 
has now to be considered. The simplest way to deal with 
this problem is to asume that fluid friction introduces an 
error proportional to e°. Since w is very nearly propor- 
tional to € at the higher speeds when fluid friction ceases to 
be negligible, we may consider this error to be proportional 
to e, 

The error may be written — ffe B®? — gc?,g being u 
coustant, percentage error y = — 100C, n c — mc, m being 
a constant. The shape of the curve is now altered. Ther 
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is now a minimum arithmetical error for a finite value of c. 
The curve can be constructed by adding the ordinates of the 
original curve to those of a straight line z = mc, The 
shape of the curve is very little modified for the lower 
speeds of the meter. l 

The result of the correction for fluid friction by weaken- 
ing the flux by an amount proportional to the current may 
be investigated as follows :— 

The speed, neglecting errors, without the correcting 
device is, l 

o Sauce BK, 


The increased speed due to correction— 
w = a Cie (R — 8C), 8 being a constant. 


We therefore obtain very approximately, sc being 
small— — 
wo — o = Aascre pe’, 


The result of the correction as regards the errors of the 
meter is of the second order of smallness, and may be 
neglected. As the result of the correction of the meter is 
proportional to ¢?, its effect is to diminish the constant m in 
the equation giving the error of a mercury meter, and m 
no way to alter the nature of the curve. By increasing 
the number of turns in the correcting coil, it will be 
possible almost exactly to counteract the effect of fluid 
friction; or even to over-compensate the meter, This is 
rarely done, and it will be explained that it is advisable 
slightly to under-compensate the meter. 

The accompanying diagram will make these resulta clear. 
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The full-line curve is a rectangular hyperbola, and repre- 
rents the performance of a commutator meter. ‘The straight 
line represents the effect of uncompensated fluid friction, 


and the dotted curve represents the effect of both solid and. 


fluid friction as found in a mercury meter. A considera- 
tion of these curves will show very clearly why a mercury 
meter gives greater accuracy at low loads than a commutator 
meter, With a commutator meter the full-load speed is 
relatively the greatest, and the zero inaccuracy line has so 
to be adjusted that at this load the meter is uot more than 
a per cent. fast. With a mercury meter, the speed at full 
load is relatively much smaller, and the zero inaccuracy 
line can be adjusted to a lower position, as shown. It will 
be seen from the diagram that although the ideal error of 
the two meters at } ampere may be the same, the inaccuracy 
of the commutator meter will be 2 per cent. greater than 
that of the mercury meter. It will also be clear that it is 
advantageous for the curve of the mercury meter to 
drop slightly at the higher loads, as this allows the zero 
inaccuracy line to be shifted to a lower position than 
otherwise. 

The equation for the error of a mereury meter may be 
writfen— . 
| n = (ple + me); 
we easily obtain by differentiation that the smallest arith- 
metical error occurs when € = V pjm. It therefore follows 
that if from observed values of c and y, p and m can be 
calculated, this value of c can’ be obtained. This value 
can, however, be ascertained by trial for different types 
of meters, and will be found to be fairly constant for cach 
type, it being remembered that c is the current in the bath 
of the meter. $ l 

It therefore follows that the three criteria necessary to 
determine the accuracy of a mercury meter are tests at 
full load, at load of minimum arithmetical error, and 
starting current. If these criteria are satisfactory, other 
tests are superfluous. In the case of a commutator meter 
two tests are sufficient, starting current and full-load speed. 
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HIGH-SPEED TELEGRAPHY. 


AN important report was issued last week by the Committee 
appointed by the Postmaster-General at the end of 1913, to 
consider the position of high-speed telegraphy for the informa- 
tion of the Post Office. It states that when the only bigh- 
speed systems available were the quadruplex Morse and the 
Wheatstone, neither of which was satisfactory, a sufficient 
number of wires was provided to carry the trafie with low- 
speed apparatus, and us the volume of telegraphic traftic has 
been at a standstill for some years, there has not been an 
urgent demand for the increased use of high-speed apparatus. 
It would not be desirable to take down existing wires in order 
to justify the application of high-speed apparatus to the re- 
maining wires. A reduction in the number of telegraph wires 
has, however, been effected by converting some of them into 
trunk telephone wires, and in the development of the tele- 
phone service this policy of conversion must continue to be 
followed. In this way the economical multiplication of high 
speed telegraph circuits can be effected. The economy will 
be twofold, first, by the saving of wires, and secondly, by 
the increased output per operator which is yielded by certain 
of the high-speed systems. ae 

In the Post Office service the duplex method of working is 
normally adopted on all lines where the traffic justifies 1t. A 
duplex Morse circuit has a speed of 30 words per minute in 
each direction, and a total carrying capacity of about 60 words 
per minute. All systems which provide a greater output than 
this are classed as high-speed systems. | 

Of these there are two classes, commonly called automatic 
and multiplex. The first provides an actual higher speed of 
’ working with a limit of two channels in epposite directions; 
the other class distributes the higher speed of the circuit 
among three or more operators, Of the first class, the Wheat- 
stone, an automatic high-speed Morse, is the typical instru- 
ment: of the second class, the Quadruplex, as applied to the 
Morse systein, and consisting of two duplex circuits on one 
wire, is typical. A departure from the Morse system was 
adopted in the shape of the Baudot telegraph system, this 
is worked on, the multiplex principle, i.e., any even number 
of channels up to 12 can be provided on a single circuit, work- 
ing simultaneously and equally divided between the two 
directions. 

Numerous experiments have been made by the Post Office 
with various types of apparatus designed to improve the ser- 
vice. Manv of the instruments that were the subiect of 


evidence before this Committee had undergone actual trials 


before its appointment. Although the carefully deaigned 
series of tests which it was hoped would illustrate and support 
the Committee's recommendations could not be proceeded 
with, owing to the outbreak of war, the ample intormaticn 
available has enabled it to make certain definite recomunenda- 
tions without prejudice to further developments which may 
arise after the war. l 

Amongst the systems which have been investigated during 
the last 30 years, the following are still in use by the British 
Post Orhee :—The Creed receiving perforator, whereby ordi- 
nary Wheatstone signals are utihsed for reproducmy a Wheat 
stone slip, and thus enabling a message to be retransmitted 
Without perforating fresh slip by hand (£5 im use); thə 
Murray multiplex (type pooting on ordinary telegraph forns), 
in which a perforated ship is prepared by means of a key- 
board perforator and passed through a transmitter, tha 
signals being sent to line ròi a distributor which connects 
the line in turn to each of the transmitters, a synchronised 
distributor at the receiving end distuibutings the received sig- 


“nals to the printers (one double duplex, London-Manchesters; 
_ Gell keyboard perforator, which prepares Wheatstone ship 


with electroumagnetie punches tover 0 in use): the Creed 
printer, in Which perforated Wheatster slp at the recetving 
station controls a pneumatically operated typewriter (40 in 
use); the Booth-Baudot duplex (six inland circuits); the 
Siemens automatic (tvpe-printing), actuated by perforated 


‘ slip, with a transmitter, svnehronised distributors, awd an 


electromagnetic typewriter (one duplex cirenit, London-Liver- 
pool); the Kleinschmidt keyboard perforator, similar to the 
Murray perforator; and the Western Electric multiplex (tvpe- 
printing), using perforated slip, distributors synchronised by 
the ordinary signalling currents, and a typewriter (one quad- 
ruple duplex circuit, London-Manchester). When the last 
statistics of the International Bureau of the Telegraphic 
Union were issued, the United Kingdom had 11.061 low-speed 
instruments in use, and 670 quadruplex, 795 Wheatstone, and 
22 Baudot high-speed instruments; France, with 12,714 low- 
speed instruments, had 1,155 sectors on the Bandot system; 
Germany, with 12,455 low-speed instruments, had 30 Baudot, 
27 Wheatstone., one Murray, and 16 Siemens high-speed in- 
struments; Italy, with 15,514 of the former, had 19 Wheat- 
stone, 152 Baudot, and four Rowland sets; and Russia, with 
9.796 of the former, had 121 Wheatstone, 115 Baudot, and 
three Murray high-speed instruments. Other countries showed 
far lesa development in high-speed telegraphy. 

The Committee held 28 meetings, and received evidence 
from inventors and other experts regarding the various sys- 
tcms. The question resolved itself into a rivalry between 
automatic high-speed systems on the one: hand, and the 
multiplex on the other, though the inventions of Mr. Creed 
end the advent of various keyboard perforators had affected 
the situation of the former, and the inventions and writings 
ot Mr. Murray had intensified interest in high-speed tele- 
craphy generally. But three new and tnportant systems were 


brought to the notice of the Committee, namely, the Siemens 


automatic printing telegraph, and the multiplex systems of 
the Western Electric Co. and the Automatic Telephone Manu- 
facturing Co. 

The Morse code employs groups of symbols of varying 
lengths for the different letters, while in the five-unit code 
permutations of positive and negative impulses, always five 
in number, are emploved; the former is used for Wheatstone 
working, but most of the multiplex and automatic svstems 
use the latter, which for printing telegraphs has substantial 
advantages. 

The question whether Wheatstone working should be em- 
ployed systematically during particular hours each day, or 
only spasmodically at times ‘of pressure, has been a much- 
debated one ever since the Wheatstone patents came into the 
possession of the Post Office, and the system still presents 
problems in organisation, though these have been modified 
by the introduction of the Creed receiving apparatus, which 
produces punche 1 slip instead of the Morse tape, enabling the 
message to be translated into type letters by the Creed printer, 
or retransmitted without translation. But even with the 
addition of the Creed inventions, the Wheatstone system 18 
not a desirable one for commercial telegraph work, as the 
onerators are not in direct communication, and there ia diffi- 
culty in obtaining corrections. Multiplex working has the 
advantage of placing the operators in direct association with 
one another, exactly as if they were working low-speed 
duplex, so that any. apparent error or failure can at once be 
rectified. Moreover, the ‘working- speed of the printers does 
not exceed 120 words per minute. and this rate cannot he 
maintained continuously. The greatest objection to the exten- 
sive adoption of the Creed instruments is their cost to pur- 
chase and maintain. The Gell keyboard perforator for pre- 
paring Wheatstone slip at the sending end of a circuit 18 one 
of the most efficient instruments that the Post Office has 
tried for this purpose, but costly. Mr. Gell has also invented 
4n automatic switch to connect two or more Wheatstone 
transmitters direct to line in turn, saving line, time, and 
labour, and this is recommended for further trial. The Klein- 
schmidt kevboard perforator is cheaper than the Gell, and 
works satisfactorily. The Siemens-Halske is a direct printing 
system, with kevboard perforators at the sending end; at the 
receiving end, the received impulses act directly, without. the 
interposition of a perforated slip, on the printing mechanism. 


(To be concluded.) 
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and a barrel containing slack leads, which are attached to the 
contact pins. An ebonite locking ring secures the plug when in 
position. and is closed by a cap to protect the pins at other times. 
The strain is taken off the leads inside the plug by an ingenious 
and effective method, the tough sheathing being split and turned 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


White's Patent Corrosion-Proof U-Seal Fittings. 


We have from time to time noticed the vrowth of the series of 
vorrosion-proot fittings for nse in conjunetion with cab-tire-sheat hed 
cables in bad situations, which has been developed onthe basis of the 
patent of MrJ. C. WHITE electrical engineer to the ST. HELENS 
CABLE AND RUBBER CO. LTD.. Warrington. The list has steadily 
lenethened, and now provides for the bulk of the requirements of 
chemical works. explosives faetortes, Ae.. Where extreme pre- 
cautions are necessary to wnard avainst the corrosion of the fittings 
and lamp-caps by acid fumes, accidents from shock. and ignition 
of explosive vases. our congratulations are due to the inventor 
and his tirm on the ingenuity of these devices, representing a yreat 
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1.---WHITES CORROsSION-PROOF 
FITTINGS. 


Fig. 
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Fig. 3.- SECTION OF 
HAND-LAMP. 


Fia. 2.—SECTION OF 
SOCKET AND PLUG. 
4 
advance on the orivinal patterns. and the excellence of the materials 
and workmanship embodied in their construction, 

We illustrate in fig. 1 a showboard comprising the apparatus 
referred to, among which are several new items of which particulars 
will be of interest to our readers. Fig. 2 shows in section a corro- 
sion-proof wall socket and plug. composed mainly of ebonite. The 
socket is attached to the wall by screws through lugs. and is pro- 
vided with the U-seal filled with compound which characterises 
nearly all these fittings : after wiring with “ C.T.S.. either single or 
loop-in, Which is an easy matter, the compound is poured in, the 
connections are covered with an ebonite diviny-bell cap. and a hood 
is slipped on. and locked with an ebonite pin. The socket faces 
downwards, so that no ‘liquid can rest or accumulate on the con- 
tacts. and when not in use the opening is closed with a screwed 
cap. The plug is shown in section in the same view . it is pro- 
vided with a rubber gasket fitting round the flexible C.T.S. cable. 


as shown, the 
to render the whole fitting water-ticht. 


back over the U-seal and wripped between the cover and the barrel 
rubber pasket being simultaneously squeezed, SO as 


The complete pug and socket, and the plug alone with ita cap 


On. are shown in fies. © and 7, 


A section of the portable hand-lamp ia viven in fig. 3. At the 
upperend the texible cable is gripped without pinching the con- 


ductors, as explained above. and the connection is made water- 


tivht by the cap A. pasket B. and ring C. Slack leads within the 


ebonite handle connect to the lampholder b. which is of the 
siinplest possible construction, and easy to Wire, 


When the lamp 
is in place, the collar E. which carries an clastic ring, is screwed 


SECTIONS OF PENDANT 
LAMPHOLDER. 


Fic. 5. 


Fio. 4.— PORTABLE 
HAND-LAMP. 


Fia. 7.--PLUG WITH 


CaP ON, 


Fig. 6. SOCKET AND 
PLUG. 


back to loek the lamp and make a water-tight joint with the bulb. 
The puard, of tinned iron wire. the ends of which are bent to fit 
the recesses shown, is then put in position and locked securely with 
the collar F. The whole forms a very substantial fitting. with not 
a sihele metal screw except in the terminals, and offering no 
possible Opportunity for any exposed metal part to become alive. 
A leather loop, containing no metal parts, is attached to the handle. 
Fig. 4 shows the complete fitting. 

Fig. 5 gives sections of a corrosion-proof pendant-holder with 
U-seal. which explains itself. in the light of the foregoing remarks, 
except that the cord grip consists of a wedge vf wood inserted in 
the end of the cable to expand the sheathing. and a rubber washer 
closes the space containing the terminals. The shape of the U-seal 
is’seen in the sectional plan. ' 

Lastly, fig. X shows a “Goliath” half-watt lampholder in 
earthenware: in this case the terminals, which are arranged for 


me 


. platinum points together. 


_Tacy, but which also allows of a very rugged construction. 
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loop-in wiring. are enclosed in a chamber, which is afterwards 
filled with melted compound through a hole in the cap, which is 
finally closed by a screw plug. This holder is unaffected by the 
heat from the lamp, by. acid vapours. &c., and a nut with an’ 
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Fia. 9.—PRECISION 
CONDENSER. 


Fia. 8.- -PART8 oF “GOLIATH” 
LAMPHOLDER. 


asbestos cushion, which is screwed down on the glass, prevents 
access of fumes to the metal parts. It will be seen that a very 
complete and practical set of fittings has been developed, and 
the samples before us show that in construction and material they 
are all that could be desired. - i 


Precision Condensers, 


Edmund B. Wheeler and Morton Sultzer. of East Orange and 
New York respectively, propose in Patent No. 1,200,063, a method 
of manufacturing electric condensers which not only permits of 
adjusting and maintaining the capacity to à high degree of accu- 
Here- 
tofore, in condensers of the stack type, it has been customary to 
use tinfoil between successive Jayers of insulation. In view of the 
very low tensile strength of tinfoil, it is proposed that part of the 
tinfoil sheets be replaced by copper or aluminium foil, and it is 
found sufficient to have the last fe sheets on each side of the con- 
denser formed of this stronger metal. .Clamping plates are used 
for compressing the sheet material to a high degree. It is found 
that the use of a few sheets of conducting material of high tensile 
strength in these condensers permits an accurate adjustment of the 
capacity of the condensers as a whole. This adjustment is accom- 
plished by having the capacity at first a little larger than desired, 
and then pulling out sheets until the desired capacity is obtained. 
When this stage of the manufacture has been reached, the con- 
denser is placed in asuitable furnace and is maintained at a high 
temperature to remove any traces of. moisture and excessive quan- 


tity of air. The condenser is then dipped into a molten mass of 
sealing mixture. Its construction is shown in fig. 9.— Electrical 
World. | 


Battery Ignition for Petrol Motor Vehicles. 


A new departure in current-distributor breaker mechanism in 
connection with battery ignition on petro! motor vehicles has recently 
been introduced by the PITTSFIELD SPARK Coir Co., of Pittsfield. 
Mass.. U.S.A. As will be seen from the accompanying drawings, 
which represent in an exaggerated form the stages of the action of 
the device, the arrangement, notwithstanding the unusual action, is 
extremely simple. The essential feature is the employment of two 
stout spring-steel. blades a and B—one being slightly longer than 
the other—each of which, it will be noticed, carries a contact 
point. The cam is shown as being in the form of a square with. 


Fic. 10.—EXAGGERATED DIAGRAMS ILLUSTRATING THE ACTION 
OF THE PITTSFIELD POSITIVE MAKE-AND-BREAK MECHANISM. 


rounded corners. being intended for a four-cylinder engine; it 
would, of course, be hexayonal for a six-cylinder engine, octayonal 
for an eight, and so on. 

With the cam in the position shown at the left. the ends of both 
the blades are resting on the cam, but the platinum points are not, 
in contact. As the cam turns. it first lifts the blade B, bringing the 
This causes the blade A to be lifted to 
the position shown in the centre diagram, thus keeping the 
platinum points together with a firm pressure. Immediately the 
point of the cam strikes the extremity D, the circuit is broken, and 


thus the cam mechanically “ makes,” and immediately afterwards 


mechanically “ breaks,” the circuit. Since both the make and the 
break are made by the cam, both are equally positive, and the 


contact can neither fail to make nor to break. the action being 
entirely independent of the strength of the springs. Other claims 
made for the arrangement are that, owing to the short duration of 
the contact, the current consumption is small, thus reducing the 
demand on the battery, and that the positiye action permits the 
distributor to operate with perfect regularity at speeds in excess of 
the highest engine demands. 

The distributing sets to which the new make-and-break device is 
fitted are made up into units 6 in. long X 3} in. diameter, the unit 
including the coil and condenser, so that the only external wire 


- is a single lead to the battery, in addition, of course. to the high- 


tension leads to the sparking plugs ın the engine. The coil and 
condenser are also so fitted that they can readily be removed in one 
piece, and so give access for any adjustments of the interrupter 
mechanism. 


LEGAL. 


CEDES ELECTRIC TRACTION. LTD. 


Ix the Winding-Up Court, as briefly reported in our “Notes “ last 
week, an application was made to Mr. Justice Astbury to stay pro- 
ceedings in the winding-up of Cedes Electric Traction, Ltd., in order 
that the Board of Trade should have an opportunity to decide 
whether they desired to exercise their rights and duties under the 
Trading with the Enemy Act, the allegation being that this was n 
company under the control of alien enemies with debts owing to 


_Envlish creditors. 


In giving judgment, his LORDSHIP said that the company was 
registered in 1910 and was said to be under the control of enemy 
subjects, and it was alleged that its share and debenture-holders 
were alien enemies. The summons to stay proceedings was by an 
English creditor, who obtained judgment against the company in 
1915 for £1,500. Subsequently in the same year the company 
issued £3,000 worth of debentures, and in December, 1915, a winding- 
up petition was brought by another English creditor. In January 
last year the Trading withthe Enemy Act was passed, and in April. 
1916, the petition came on for hearing, and the usual winding-up 
order was made without any of the facts that he had stated being 
brought to the attention of the Court. It appeared that there were 
a number of unsecured English trade creditors of the company. A 
foreign enemy now claimed to be a creditor fora very large sum 
which, if the debt existed, would absolutely swamp the assets so far 
as the English creditors were concerned. The business was now 
being carried on by a Receiver for the debenture-holders, who were 
said to be alien enemies. The application to stay the winding-up 
temporarily was to five the Board of Trade an opportunity of con- 
sidering whether they wished to act under the legislation he had 
referred to. Subject to proper undertakings being given by the 
applicant, he thought the application ought to succeed. and he 
proposed to stay the winding-up for six months to give the Board 
of Trade the opportunity already mentioned. It was stated that 
the undertakings would be given. 
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BREACH OF ELECTRICITY REGULATIONS. 


A SEQUEL to the death of Thomas Bennett, of Peak Dale, Buxton, 
employed by the Buxton Lime Firms Co.. Ltd., came before the 
Buxton magistrates on Saturday, the company being charged with 
having failed in two instances to comply with the electricity 
regulations made under the Factory and Workshops Act. Last 
September Bennett, who was employed as a wagoner, was found 
lying dead on an iron pipe near a tunnel, fearfully burnt on several 
parts of the body. The pipe contained a cable used for lighting 
purposes. Mr. W. H. Grenard, of the Home Office, instructed by 
the Public Prosecutor, appeared for the prosecution, and Dr. 
Eastham was for the defence. 

Mr. GRENARD stated that the electficity passed along a power 
wire and a lighting wire ; they went partly through a metal pipe. 
The question of lighting had nothing to do with the case. On 
September 13th Bennett was missed, and an alarm was raised. 
He was found dead, with his left hand and arm on the pipe through 
which the lighting current ran. If the pipe had been properly 
earthed in accordance with the regulations, death would never 
have occurred. 

Dr. EASTHAM submitted that the case was misconceived. The 
man was not killed in the tunnel. He had to climb upa 4 ft. 6in. 
wall, and had gone a yard or two up the embankment. It was not 
a thoroughfare. The pipe was placed in an inaccessible place, and 
his clients thought it was in such a position that no one could get 
at it. and no one’s duties took him there. He submitted that the 
case for the prosecution had not been established, and that the 
company were not responsible for contributing to the man’s death. 

The CHAIRMAN (Mr. T. H. Lowthian) said the Bench were 
unanimous in the first case, and imposed a fine of £10; the second 
case would be dismissed on payment of costs. 


BROKEN TROLLEY WIBE. 


AT the Belfast Recorder's Court, James Dwyer and his wife 
claimed damages from the Belfast Corporation for injuries received 
in October last through the falling of a trolley wire while they 
were standing at the corner of a street. His Honour awarded £5 
to Dwyer and £4 to his wife, 
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BATTERSEA BorovGH CoUNCIL r. JUCHAU. 


AT the Wandsworth County Court, before Judge Harrington, on 
Monday. the plaintitfs brought an action against Georre Juchan, 
now of t9. Northcote Road, to recover £14 18. 4d. for the installa- 
tion and hire of three electric lanterns outside 40. Northeote Road. 

Mr. E. T. DALE. for the plaintiffs, said the case was brought as a 
matter of principle. The lanterns were supplied and erected under 
an avreement for their use for three years. but owing to the police 
regulations the lights were in use only a few months, and thourh 
under the agreement the Council had the right to charge the full 
amount, they offered a reduction of 75 per cent. to all customers. 
Defendant never availed himself of the offer. He was charged 
rent till September, 1915, and. in addition, the actual cost of 
installation. 

F. THwaltes, a clerk in the Council's service, produced the 
avreement dated July l4th. I914. Apart from a small! meter rent, 
the hire agreement was 13s. 9d. per quarter, or €2 15s. a year for 
each lamp. 

DEFENDANT, in reply to the Judge. said he was an Englishman. 
He had only been able to use the lights three or four days when 
war broke out. Therefore he did not think he owed the money, as 
he had not had the light. s 

JUDGE HARRINGTON said he understood defendant was charged 
with the expense of being supplied with the fittings. He con- 
sidered the Council had acted very considerately in making the 
re luction they had. © 

Mr. THWAITES said the full amonnt would have been 

£24 18s. 9d., but defendant was only charved with the cost of 
the installation. Defendant was still carrying on business in the 
same road, having changed from one side to the other, but he had 
never determined his contract. The undertaking was to use the 
light for at least 650 hours per annum. ; 
_ DEFENDANT agreed that he had entered into the contract. and 
had paid £2 3s. 3d. under it.. The three lamps were outside the 
shop. but he had not had the light. and he was not going to pay. 
He had never asked the Council to take back the lamps. 

Mr. DALE referred to the case of the Leiston Gas. Coor. Leiston- 
clum-Sizewell Rural District Council. a similar action. where it was 
held that the contract held good. In this case the amount would 
have been £R üs. 10d., had the defendant been reasonable, but it 
was now over £14. E 

JUDGE HARRINGTON said it was quite clear from a decision in a 
similar action. which-was upheld on appeal. that he would have to 
decide against defendant.. though it might seem a hard case. He 
gave judgment for the amount claimed, with costs. : 
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RUGBY URBAN DISTRICT COUNCIL r. SMITH. 
_AT the Rugby Police Court, last week, Hugh Leslie Smith was 
summoned by the Urban Council for feloniously using electricity 
between August Ist and October loth last year. 

In November. 1013, defendant applied to have the electric 
current installed at his house for power and heating purposes only, 
but when an official visited the premises on October 16th last he 
found wiring for lighting purposes had been put up in practically 
every room. and that lamps of 60 or 80 C.P. were in use; also 
that in an attic used as a workshop there was a lamp of 300 C.P. 
The charges for current for heating and power purposes at Rugby 
were respectively 14d. and 2d. per unit. as against 44d. per unit for 
lighting. It was also found that behind a picture in the hall of 
‘the consumer's house the cable had been bared for a space of 1; in. 
and prepared for making connections ; and that the seal of the tuse 
box had been broken, the Council's fuses taken away. and others 
` of a stronger and different make put in, by which means it was 
possible to get a great amount of current without it having passed 
. through the meter at all. 

Defendant pleaded guilty to the charge. but said the large lamps3 
were used for warming the rooms only. 
A fine of £10 and costs was imposed. the Chairman (Mr. T. A. 

Wise) remarking that he was sorry to find a man in defendant's 
’ position guilty of such a mean fraud. 
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‘CORRESPONDENCE. 
Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 


„cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


. 


British v. German Manufactures. 


Your leader appearing in tbe current issue on preference 
for British manufacturers has brought the previous report 
on breakdowns te German plant to my notice again, and, 
without any desire to take up too much of your, valuable 
space, I should like to explain the precise position 1n, regard 
to the alleged Newport breakdown, supplementing 1t by a 
few comments on’ your invre recent leader. , 

Lam not aware how you obtained your information regard- 
ing the Newport plant. Had you communicated with me on 
the subject I should have been pleased to give you the fullest 
information. Presumably, you extracted the information from 
the copy of the annual statement of accounts and report sent 
vou in the ordinary course. In that report it was mentioned 
that a 3.000-Kw. A.E.G. tnrbo-alternator had been out of 
ccinmission for five weeks, due to breakdown, including the 


` 


‘but this, I suggest, is by no means an unconinon feato' 


‘a sufficient quantity, being too busily engaged upon the repar 
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annual overhaul. These latter words you carefully ona% 
The reason why no detailed inforination Was givel in ! 
annual report was that it was pot desned to again refer: 
an alleged regrettable error which had been fully dealt wi. 
at the time by inquiry, and regarded as closed. 

The actual facts are as follows :—The plant was insta. 
in 1013, being put into commission on December 17th. -: 
when it has practically run continuously, that is to say, i 
m day out, and for the greater portion of the tune dea | 
with the major part of the total output. No single > 
or trouble had occurred with it up to the time of the br. 
down above referred to. On that occasion, apparently, 2 
avuNihary oil supply used in starting up the set was net 
operation, with the result that before the set reached '. 
speed the centre bearing heated up. running the metal sur 
ciently to let down the shaft on to the labyrinth pha. 
This was the total extent of the damage done, and, obvios 
had nothing to do with the design or the constructhom cit 
plant itself. 

The delay in putting the plant into service again +: 
partly due to the fact that new Jabvnnth glands had v ı 
made, which occupied a considerable tnne, and further, 0 
opportunity was taken to make a thorough overhaul, ine. 
ing the condenser equipment. 

I am not at all suggesting that there is not a possibalits 
trouble in the future. Careful observation leads me to tine 
that certain parts of the turbine will require renewal ea:.. 
than was anticipated, due to causes of a metallurgeal nati 
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and had even been met with in the case of British. ° 
turbines. 

I do not propose to pursue this particular case furth-: 
hut in regard to the general statement contained an vos 
report as to tbe defective design and construction of cert. 
German-built plants, these were purchased by Branice 
presumably with their eves open, and on the advice of a: 
ot the most eminent consulting engineers in this count’: 
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“and in many cases purchased, not by much-malizned me. 


cipal authorities, but by private limited companies, “pee 
certainly the question of price could bardly have been ^- 
ruling factor. Moreover, unfortunately, I bebeve mn: { 
British plant bas suffered from the same lack of expene:. | 
as the German: it would, for instance, be interesting t ' 
know how many Briüsh-built turbo-alternators were out | 
commission in 1913 alone due to breakdown. I do not tu. | 
that British manufacturers, as a body, would exactly care © j 
see a published list. 

I am not for one moment suggesting that, therefor. 
British plant is not superior to Gennan-built plant. We bn 
all, no doubt, got decided gpinions upon this, both in rege: 
to practical design and construction, and workmanstnp « 
erection, the latter a most linportant factor; but to pick oo: 
a number of isolated cases of breakdown and to held th. 
up as generally condemning any particular country’s mas 
factures seems to me Ilogmeal. 

Incidentally, if the particulars as set out by vou are typi. 
of German plant, there is, I suggest. a direction in which t- 
outlook of the war for this country and her Allies is no~ 
hopeful, for there is evidently not only the attrition of may 
power and economic attrition working in our favour, bu 
further, the attrition of machinery assisting us; for it co 
surely only be a matter of time before the major portion ~ 
German plant within the Gennan Empire will have brose: 
down under the excessive strains imposed upon it, and tir: 
vill be unable to continue the manufacture of munitions : 
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of the driving plant. 

Turning to the leader in your current issue, one is glad’ | 
note a prominent technical journal placing to the fore t 
question of the position of British manufactures after ti 
war. A careful perusal of your leader, however, leaves u- 
iupression that your underlying political tendencies bs, 
been allowed to prejudice vour better Judgment. f 

There can be no engineer in the country to-day who wew | 
if he could possibly help it, place an order after the war! `. 
any single item with a German company if a similar arte! | 
be it large or small, could be purchased within the Empr- 
or from an allied or neutral nation, no matter how ateract: 
the proposition might be; certainly I could not imagine ». 
giving the German market an opportunity to tender? kR- 
to be hoped that in the outside industrial world stroilar o’ 
ditions will exist? It. therefore, seems rather unnecessary : 
attack the alleged past actions of municipal authorities 
particular to carry home your argument. Many of the stat 
ments on this point are devoid of foundation. 

It is easy to be wise after the event; but who in the eu: 
summer of 1914 would have questioned the propriety 
yiving the German market an opportunity to tender? = Ik 
extremely unfair, therefore, to attack to-day the general bu~ 
ness policy pursued in pre-war times. | W 

But why particularly single out public authorities for aiia 
and make little reference to private limited compantes”? i 
common knowledge that some of the biggest British contr: 
placed in Germany were given by private companies. 

Your suggestion that deputations to the Continent had ar 
thing to do with the contemplated, or definite. placing of œ 
tracts abroad is more in keeping with the hysterical vap> 
ings of certain sections of the non-technical Press. Conte 
were placed abroad because it was a sound commercial pret: 
tion to do so under the then existing conditions. That « 
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~ conditions should not be permitted to exist after the war goes 


- a community, and the consumer in particular. 


without saying; how to ensure such safeguards as will effec- 
tively prevent it in the future is a inatter for deep considera- 
tion, primarily and essentially a politicul and economic ques- 
tion; that it cannot be divorced from politics appears self- 
evident from your leader. 

Tariff walls alone will never secure to this country the 
requisite safeguards, and there is always the danger that 
ultimately they will re-act prejudicially against all sections of 
Much more 
is necessary: A more intensive culture in the form of higher 


- technical education, made compulsory, if necessary, specialised 


development and elaborate research work, particularly in the 
fields of chemistry and metallurgy, supported by generous 
contributions frou: the State, and, preferably, the inaugura- 
tion of national institutions for such purposes. It 1s in this 
direction that engineers can best help, leaving the political 


- and economic considerations in the hands of Statesmen. 
Regarding labour and wages conditions, how are these to 


be regulated in the manner you indicate? They vary con- 


- siderably in different parts of this country, and enormously 


- within the Empire. 
fair-wages clause does not require a firm to pay the rate of 


so as between this country and our Colonies, but I take it 
the latter will certainly be given free trading opportunities 
Further, the municipal trade-union and 


wages in force within the particular municipal area, as you 
seem to imply. It is only required that the manufacturers 
shall pay the rate of wages current in their own district; it 
would be difficult to suggest a fairer arrangement. . 

Take the case of the allied and neutral nations, i.e., France, 
Italy, America, or Switzerland, more particularly the former : 
Is it to be suggested that they should be debarred from enter- 
ing into our home markets and benefiting from the total 


- exclusion of Austro-German competition? Yet, how are wages 


conditions in these countries to be co-ordinated with ours? 


. As a rule, in the engineering industry the rate of wages and 
. conditions of labour in continental countries are, generally 


speaking; tower than in this country, and much lower than 


in the Colonies, but it is certainly to be hoped that, for this 
reason, neither our Colonies, nor our Allies, will be unduly 
penalised, but will be given free and ample opportunity to 
enter into vigorous competition with the British manufac- 
turer; nor will it be any disadvantage to the purchaser for 
them to do so, but rather an advantage. As to why this 
should be so, you throw out a very plain hint when you 


state that, ‘‘ What we have to guard against if we are to- 


carry with us. the co-operation of -the public authorities is the 
temptation to raise our prices to such an extent as to play 
into enemy hands” Precisely; in truth may one say: Rem 
acu tetigisti. Have we here an indication of the underlying 
future commercial policy of British manufacturers, particu 


- Jarly in the electrical industry? 


Tt is quite obvious that the total exclusion of the Austro- 
German market might provide a splendid opportunity for the 
exploitation of the British purchaser, to the advantage of the 
British manufacturer. 

Anyone who has had an opportunity of visiting Germany 
and gaining even a superficial insight into the internal econo- 
mic conditions’ and commercial policy, cannot fail to have 
observed how the German purchaser has been exploited, to 


the advantage of the German manufacturer, who has at the - 


sine time been able to carry on his peaceful penetration 
in foreign markets. It is well known that the German pur- 


chaser in the past has had to pay anything up to 20 per cent. ` 
more than he should have done for German-built machines | 
in order that excess profits might be used to compete in and 
Judged by our standards, it- 


undercut the foreign market. 
may seem a very Immoral policy; but this would not seriously 
concern the apostles of German Kultur, who have reduced 
such methods to a scientific system, fostered and taught by 
their professors and intellectuals, and Jewish financiers, and 
supported in a practical manner bv State subsidies. It is 


> to be devoutly hoped that the British purchaser will not’ 


. permit himself to be exploited in the same way in this 


_ country, not even in order that the British manufacturer’ 


= Mr. Moore’s candour in admitting that the breakdown war 
the result of negligence; as for the reference to the annual 
` overhaul, it is clear from his remarks that this had nothing 


shall be able to compete in the Continental market. 


There appeared in a recent issue of vour contemporary, 
. Engineering, very full particulars regarding proposals for a 


That: 


great electrical developinent in Bavaria after the war. 
the German Government should have the time at its disposal 
under existing conditions to develop so fully a scheme of the 
magnitude therein outlined is significant. and a fuller know- 
ledge of these und similar intentions should do more than any 


amount of semi-political propaganda to foster and = create 
commercial impetus and efficiency in this country, and arouse. 
the British manufacturers and purchasers to-a truer per-’ 
spective of things, thereby enlarging their outlook and stimu- 


lating a broad-minded international industrial policy. 
A. Nicholls Moore, 


Borough Flectrical Engineer.’ 


Newport (Mon.), January 22nd, 1917. 


(Mr. Moore's motto is evidently Frat justitia, ruat coelum?! 
—or, in more homely phrase, ‘Give the devil his due.” 
We have no objection to this, and accordingly we commend 


to do with the breakdown, and that the plant would have 


e 


- female labour. I 


bcen out of commision for some weeks owing to the break- 
down alone. Had our correspondent mentioned in his report 
the cause of the breakdown, we should not have included 
this item in our list; but he anticipates that its inclusion will 
be justified at a later date, for he foreshadows trouble with 
the turbine in the future. 

Mr. Moore’s detachment from mundane affairs is exempli- 
fed in the Judicial impartiality with which he holds the 
scales between British and German manufactures, and his 
suggestion that the former are not faultless. No one said 
they were; but the Germans have specifically claimed that 
the workmanship and design of their products are such as 
to render breakdown impossible, and such claims can, and 
should, be refuted by specific instances of their falsity. The 
majority of the instances that we gave related not to * much- `. 
maligned municipal authorities,’ but to companies, and we ` 
have pleasure in publishing a supplementary list in this issue. 
It is not for us to compile a similar list of breakdowns of 
British plant, or to fight the Germans’ battle for them in anv 
other respect. We are acutely conscious that we are at war, 
and while we admire the chivalry of the French officer of old, 
who courteously invited our troops to fire first, we hold that 
consideration for the feelings of the barbarians who are 
ranged against us would be casting pearls before swine. 

For the rest, we are content to leave our correspondent’s 
remarks, and the leading article which he attacks, to the 
jvdgment of our readers. Any “ broad-minded internation.il 
mdustrial policy” which will assist the Teutonic policy cf 
‘peaceful penetration’ in the future, to the detriment of 
British electrical industry, is quite outside the compass of our 
sympathies. Since writing his letter Mr. Moore has prob- 
ably read the proposals of the supreme head of the German 
electrical industry regarding preparations for the next war, 
a appeared in our ‘‘ War Items ” last week.—Epbs. ELEC. 

EV. | 


Women and ‘ Shorts.” 


T do not wish in any way to ridicule the assistance the fair 
sex are giving in all spheres of labour at the present crisis, 
but I certainly think there are many instances where female 
labour can not be resorted to with advantage and safety. 

One naturally hears ‘‘ things” through the general power 
and sub-station gossip, such as female switchboard sub-station 
and turbine attendants, the Marvlebone Council being great 
on this, with the following result: quite recently they had 
a “short” in one of their subs,. in which- they employed 
don't know if the attendants got the 
“blues” over it, but they had perforce to call in the aid 
of. the ubiquitous ‘‘ Bobby,’’ which recalls to my mind two 
perhaps rather ancient and hoary, though at one time very 
popular songs; and I think one might very advantageously 
be entered in the general instructions for sub-station attend- 
ants by the above Council, thus :— 


If you want to right a ‘short ” 
l Ask a p’liceman. 
-Little Miss Lovebird, the other day, 
Had a short-circuit down Marylebone way; 
: Her assistant and she almost had fits, 
. They thought the sub-station was going to bits, 
2. 4 So they went and fetched a policeman. 
- Exciter. 


1 


An Appeal for Calendars. 


Would any of your advertisers care to send us a few calen- 
dars for 1917? These would be very acceptable, as they are 
not, as you are aware, an Army issue. _ 

F. L. Cater, A.M.I.E.E., 
Second-Lieutenant, ASC. 


"373 M.T. Co., A.S.C., Newmarket. 


Sapphires for Industrial Purposes. 


Our Queensland Government's geologist, Mr. B. Dunstan, 
wrote in his mining report, January 22nd, 1916, thus: '“ Just 
as the crystallised diamond would be quite unfit for indus- 
trial ‘purposes, i.e., for draw-plates or certain pivots, anl 
contra-pivots. the same with the crystallised sapphires; it 1s 
only the opaque sapphires that are tough enough to be used 
for industrial purposes. I was puzzled that, of later years, 
gem dealers and cutters of. draw-plates, pivots. and contra- 


‘pivots in Europe boycotted these grades of sapphires to such’ 


an extent that the Queensland gem miners, who were depen- 
dent on their whole sapphire output, were driven to misery, 
and many of them had to leave the gem mines, the miners 
situation getting worse, so that at the beginning of 1914 I 
had to make a trip to Europe for investigation. This was 
not an easy undertaking, because, through a clever combina- 
tion, the whole gem trade in Europe is more or less shrouded 
in a mysterious darkness. Nee st ee + 
- However, through an article written in a Parisian magazine. 
La Science et la Vie, of April, 1914, by Mr. Ch. Boulanger, Pre- 
parator at La Sorbonne and the Faculty of Sciences of Paris, 
I learned that many factories had been established here, 
where the scientific sapphires, tubies, and, white sapphires 
were manufactured in'6ticly fabulous quantities that each fac- 
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tory could produce daily from % to 112 Ib. of these artificial 
gem stones; it is only natural that the greater part of these 
chemically-made crystals turned out defective, and could not 
be cut into gems for jewellery, and the Continental lapidaries 
soon conceived the idea of cutting these artificial gems into 
diaw-plates, pivots, and contra-pivots for sale to the wire- 
drawers and electricians, and our Government has been let- 
ting this go on for many years without taking any notice of 
Mr. B. Dunstan's statement. ‘This encouraged some more 
rainttaeturcrs to make chemical imitation stones, having the 
composition of ahonina 57 per cent., sthea 43 per eent, and 
other mineral substances 10 per cent., us these were easter 
for cutting. 

According to inforination obtained from some wire-drawers 
and electricians, this tratic forced most of thein to go In 
more for the use of the expensive carbon-diamonds for draw- 
plates, because draw-plates of our hard opaque Australian 
supphires were not often offered to them for sale, as in olden 
tuues. 

It thus happened that a large electrical wire-drawing firm 
here asked me-to supply them with four carats sized good 
carbon-diamonds for draw-plates; as I had none, I sent them 
samples of our hard opaque Australian four carats sized sap- 
phires. They found out, after trying these, that they could 
replace the diamond draw-plates, and ordered from me for 
frs. 120 these sapphires; the same quantity of four carats 
azed good carbon-diamonds would have cost them about 
83,125 franes. Afterwards I snbinitted samples of the same 
grades of sapphires to wire-drawers of brass, copper, Iron, 
and steel wires, which gave equally satisfactory results. The 
warst thing js that only a few of the largest wire-drawing and 
electrical firma have cutters attached to their factories, 
and the others are dependent on the Continental manufac- 
turers of draw-plates. pivots, and contra- pivots for their 
supplies. How would it be if in England, wire-drawers and 
electricians would attach to their factories lapidaries for the 
cutting of the said articles? In buying the rough, hard 
cpague sapphires thensselves, they would not only realise 
handsome. profits, but they would help also our Colonial gein 
miners to get a sale for these grades of genuine gem stones, 
and thereby better thew critical position. 


H. Bengtsson, 
Delegate for the Queensland Gem Miners, 
Paris, January 2lst, 1917. 
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City and Guilds Examinations. 


In their last two letters on the above subject, Messrs. A. P. 
Lundberg & Sons express regret that no teacher of the sub- 
ject of “ Electrical Installation Work” has had the energy 
to join in the correspondence, and conclude their letter im 
your issue of January 2th with the remark: ‘ There are 
obvious reasons, of course, why men in that position should 
hesitate to state their views publicly.” 

Quite so; and one of the strongest reasons is that they 
are assisting their country in the production of urgent com- 
modities, merely being visiting teachers at the polytechnics 
and other similar centres. There are few (if any) teachers 
of the above subject who are engaged fully, as it would not 
be possible for the students to attend except in the evening. 
Perhaps Messrs. A. P. Lundberg & Sons will oblige with a 
list of obvious reasons, and, while doing so, keep in mind 
that some men will never attempt to write a letter for 
publication even though, by so doing, they would serve a 
good cause. ‘ , 

In one of their letters on the same subject, a reference 


Js made to students of the Grade II Classes being able to 


enter Grade I examinations and obtain certificates of the 
same class as when taking the examination in the, previous 
vear. ‘The explanation is that, as it requires two years’ train- 
ing after passing through Grade I to prepare students suc- 
cessfully for the final examination, teachers and others con- 
cerped consider it beneficial to the students to enter the 
Grade I examination during: the first year in the Grade II 
classes in order to keep them in touch with the earlier work. 

As to whether the subject is grossly neglected or not, it 
would be beyond the average teacher's ability to define. They 
know how the subject is taught in the centres where thev are 
engaged, and perhaps learn of: the happenings in a few others, 
but not sutticiently to be able to generalise. Maybe Messrs. 
Lundberg & Sons, mn addition to conducting switching compe- 
titions, which have a good educational value apart from being 
admirable fram the advertising point of view, also engage in 
teaching ‘“ Electrical Tnstallation Work’’; if so, there may 
a many teachers who would welcome the following informa- 
ion :— l : 

1. How many students they have coached successfully for 
the City and Guilds examinations during the last three years? 

2. What were the total student-hours per session? 

3. The percentage of students actually engaged in the sub- 
ject as a trade? | 

4. Why the Final Grade is presumed to require two ses- 
sions’ training after passing through Grade I? 

5. Is it not a fact that when a student has attended two 
sessions of the ‘' Wiring Classes’’ he joins the Intermediate 
““ Electrical Engineering Classes,” that is, if he is diligent. 
wishing to pass beyond the practical stage in order to obtain 
higher technical knowledge and skill? 


at an early date. 


6. Would it not tend to higher percentages of successes tn 
the examinations if the students were actually engaged on 
t Electrical [Installation Work as a trade? 

The writer alwavs found the subject of *' Electrie Wire- 
man’s Work ” (now named © Electrical Installauon Work ^ 
well eatered for in the polytechnics to which he has been 
attached. and has known a good proportion of students taking 
Grades I and IL of Electrical Engineering to attend the pras- 
teal wiring class in conjunction with their course. 

No doubt the reason wiremen have been in the minority at 
classos wall be found ina the following dist :— 

l. Their work necessarily takes them into outlying distnets, 
preventing them attending regularly. i 

9. Employers have never seriously encouraged technic: 
training among their wiring staff, 

3. Men of mature age object to displaying their lack cf 
knowledge before juniors. 

More could be added. 

It was recently announced in your columns that the Elec- 
trical Contractors’ Association had seriously tackled the sub- 
ject of examinations of wiremen, and we may hope that. m 
addition to being permitted to nominate an examiner, the 
Association will inquire into the teaching methods emploves, 
and see that there are no grounds for caustic comments frown 
manufacturers. 2 
: No Energy. 


The Sale of Foreign Motors. 


We are continually receiving: letters from old customers ino 
doubt an common with other firms) stating that they wart 
machines under Class YC.” ‘They offer us their orders, and. 
as is well known, all electric motor manufacturers have hal 
to give an undertaking not to supply Class © C’! materi! 
owing to the copper and steel restrictions; vet the letters 
that we receive regularly contain a sentence such as folluws. 
—' Unless you are in a position to supply us with thy 
Inachines we shall have to obtain them elsewhere.” We 
sould like to know what firms are doing this dirty trad~, 
and what precaution can be taken to prevent it. Also, are 


‘firms who import foreign motors allowed to sell tbem witt- 


out a certificate and Ministry of Munitions permit number” 
If so, it is a gross unfairness, and giving our foreign compe 
titors an unequal chance. We never object to foreign com pe- 
tition on a fair basis. If our factories cannot produce all the 
electric motors that are essential for war purposes, 1 1s oniy 
right that they should be imported, but this concession 
should be rightly used, and not abused, and we trust some 
steps will be taken in the matter to prevent its continuation 


Higgs Bros. 
j W. F. Hicas. 


~ 


Birmingham, January 26th, 1917. 
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BREAKDOWNS IN GERMAN PLANT. 


In a paper recently read before the SOUTH AFRICAN INSTITUTF 
oF ELECTRICAL ENGINEERS, Mr. A. EB. Vau DAVIES gave sowe 
interesting examples of breakdowns of German plant 1ı 
connection with the South African power companies during 
the last four years. The author stated that bis list could be 
greatly extended. 

He explained that the generators, which represent an aggre- 
gate of 213,500 K.v.A., are all of the turbo-alternator type. 
their ratings varying from 3,500 to 18,000 K.v.4., and their 
speeds being either 1.000 or 1,500 rR.r.M. The ratings of the 
transformers, Which are all of the water-cooled type, vary 
from 4,000 to 12,500 K.v.A., the total being 388.500 K.v.a. 

In seven generators, each of 12.000 K.v.a. and of identical 
design, the joints between the stator bars and the end berts 
were of most primitive design, and were, to start with. 
mechanically weak. Three hollow rivets were provided t» 
hold the two forked ends of the bends to the bar, and the 
joint thus made was soldered with a soldering iron. When 
these joints were opened up a great majority of them were 
found to be devoid of solder inside, there being merely a 
beading of solder round the edges. The usual cause oc! 
failure was that the beading cracked away, leaving the jcint 
held by the rivets only; it then heated up and gradual'y 
burnt away the surrounding metal till the joint ultimatei+s 
failed by the melting off of the end of the bar and bend. On 
three occasions the following arcing burnt into the bindinz 
wire of the rotor, which thereupon slacked away and ripped 
the insulation from the remainder of the end windings. This 
defective joint was responsible for the loss of many thousanis 
of pounds directly and indirectly. 

The rotors of all the generators are fitted with wire binder: 
round the ends of the rotor windings. Abutting the rotor 
poles a copper alloy wire, with an ultimate strength of 4° 
tons per sq. in., is used to prevent to a certain extent the 
magnetic leakage which would occur if steel wire were used. 
and special steel wire. with an ultimate strength of 128 tex: 
per sq. in., is then laid on in the remaining space, both wire: 
being laid on at a tension corresponding to 20 tons per sq. in 
There vay.be,no, question (as to the mechanical strength ~: 
these hindere, and their construction eliminates the posti 
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bilities of internal stresses and unrelieved strains to which 
a solid shrunk-on cap might be subject; but this hardly com- 
pensates for their unfortunate proclivity, once the outer turns 
are burnt through, of stripping into miles of wire, which 
forthwith is ground up in the air gap of the machine, ruining 
not only the windings, but often the core plates of the stator 
as Well. This unfortunately occurred three times. In two 
“18,000-K.V.4. machines, of different speeds and design, the 
rotor binding wire was found to heat up to a temperature 
sufficient to melt the solder, which was fung off upon the 
end-windings of the stator. 

A breakdown occurred in a 12,500-K.V.4. machine fitted 
with a dry air-filter, composed of a zig-zag arrangement of 
filter cloths in wooden frames, which was placed below the 
generator floor level. Owing to the failure of a current trans- 
former Installed 12 ft. away from the filter and on the gene- 
rator side of it, severe arcing presumably set fire to the filter 
cloths, although, according to the specification, they were 
supposed to be fireproof, and the whole filter became ignited 

In one case a bank of four 6.000-K.v.A. transformers work- 


- ing on @ ratio of 80,000 to: 20.000 volts, failed within a few 


days of each other owing to the perforation of their respec- 
tive water-cooling coils, which were of iron, and the conse- 
quent flooding of the windings. In the case of the first. a 
lunp of zine was found in the bore, and this caused a stream 
of water, which was decidedly acid, to impinge on the side 
of the tube, which was finally punctured by the continued 
erosion. In the other transformers obstructions were also 
found in the pipes. which in several cases all but blocked 
the bore. In a tatch of six transforiners there were failures 
in four, owing to perforation of their lead cooling coils. the 
breakdowns being due to faultv drawing or extrusion of the 
tubing. In some of the faulty coils the thickness of «the 
metal varied from a few thousandths of an inch on one side 
to nearly 4 in. on the other side, the proper thickness being 


in. 

A 12,500-K.vV.A. core-tvpe transformer was removed ftor 
examination after tripping, and when an attempt was made 
to lift off the upper yoke of the core it was found to be 
thoroughly welded to one of the vertical limbs. This break- 
down was due to a succession of failures of the insulation 
round the core bolts in both the top and bottom vokes. The 
resultant flow of current melted into a solid mass ahnost a 
cubic foot of iron core plates in both the vokes, and pre- 
sumably, after the pad of insulating material between the 
yoke and limb bad been damaged, a further circulation of 
current took place across the joint thus made. The net result 
of this breakdown was the scrapping of the machine.—The 
Times Engineering Supplement. 


WAR ITEMS. 
7 eee, ? 

Enemy Companies Winding Up.—A Supplement to the 
Board of Trade Journal of February lst contains a complete 
list (to January 25th) of the names of firms which have 
been ordered by the Board of Trade to be wound up under 
the Trading with the Enemy Amendment Act. 1916. The 
date of the order is given in each case, together with the 
name and address of the Controller appointed, and an alpha- 
betical index of the firms is included. 


Discharged Men in Kinemas.—The Kinema Emplovment 
(and Sale) Bureau, of 18, Cecil Court, Charing Cross Road, 
W.C., which has been finding light employment in various 
capacities in kinemas for disabled and discharged soldiers anl 
also employinent for the wives of soldiers now serving at the 
Front, has several vacancies on its books. A free register of 
discharged and disabled men is kept. 


Labour After the War.—Mr. J. Hodge, the Minister of 
Labour, is reported to have stated, in a recent speech at 
Manchester, that he was about to form a big central com- 
ittee, and four or five hundred local committees in different 
parts of the country, to consider the vast problem of after- 
the-war employment. He referred to the great need for 
hearty co-operation between employers and emploved m con- 
nection with this and other problems of labour and mdustry. 


Controlled Works.—The total number of controlled estab- 
lishments is now 4,719. 


Exemption Applications.—At the Plymouth Tribunal, two 
apprentices to electrical engineering, who had each paid a 
£50 premium, applied for exemption. The Military opposed 
the application on the ground that the lads were IS and 
passed for general service. The Mayor remarked that it was 
hard that any advantage of the premiums paid should be 
forfeited, but in view of the new circular the Tribunal felt 
they could give no exemption.— W ertern Morning: News. 

At Southwark, Coun. T. E. Hewitt, a member of the Tri- 
bunal, carrying on business as-an electrical engineer at 
Newington Causeway, applied for the exemption of three em- 
ployés, all passed for general service. These were a sheet 
metal worker, 28,-single; a tinsmith, 26, single; and a second 
tinsmith, 23, married. He stated that these were the only 
three men left working at the bench. Under existing condi- 
tions he could not expect lengthy exemptions for them, but he 
asked that he might keep thein untjl ha had convicted a 
Government contract. The men had been in certifi occupa- 


‘hotel had to be lighted by lanips. 
months, with no further application without leave. 


tions until recently, but were now taken out of the hist. 
Before the war he had 17 bench hands and five fitters, but 
now only bad left these three bench hands, one fitter, and a 
foreman, and if these men went he would have only the 
foreman and fitter left. He had a row of empty benches 
with no men to do the work. His present contract would 
take Just over a month to complete, but he was doing the 
hardest part of the bench work himself. Three months’ ex- 
eniption was granted in each case 

At Southport, the borough electrical engineer apphed for 
four men, who, he said, were formerly badged. The Minister 
of Munitions had informed him that if they were called up 
he must send a certificate to the Reeruiting Officer that they 
could not be called up until substitutes were found. The 
cases Were adjourned for inquiries. - 

At Rochdale, Mr. G. Webster, in appealing for T. Crossley 
(36, single), overhead electric wireman; J. W. Milnes (35, 
single) and J. Hird (37, married), the two last-named motor- 
men, said be had only two skilled wiremen to look after 40 
miles of overhead equipment, and on some of the older sec- 
tions the calls for the Wiremen were more than double what 
they were two years ago. It would take a stranger a con- 
siderable time to get into the method of the Rochdale feeder 
system, and unskilled men were out of the question. As to 
the drivers, he had to study the safety of the public, especi- 
ally considering the dark nights. All three men had been 
passed for general service. Milnes was put back to March 
lst, and the others to April 30th. . 

At Deal, exemption was claimed for Mr. C. H. J. Graves 
(29), electrical engineer of the ‘South Eastern” Hotel, 
originally rejected, and now passed for general service. It 
was stated that Mr. Graves could not be replaced, and that 
if he had to go there would be no alternative but to close 
the hotel, as it would be impossible to keep open without a 
supply of electricity. The Advisory Comunittee said that Mr. 
Graves should be released for military service, even af the 
The Tribunal allowed two 


At Dover, om January 2th, the Military Representative 
asked for the withdrawal of conditional exemption granted 
bv the Reeruiting Offieer to six tramway drivers in the em- 
plov of the Corporation. One, it was stated, had given notice 
to leave, and was going to work for the Admiralty, and the 
Tribunal decided to grant no exemption to hin, leaving the 
case to be foucht out between the Army and Naval authon- 
ties. As to the rest, it was urged that the men were 
in a certified occupation. Mr. Robson said that he looked on 
tramways asa luxury, but Mr. Carden pointed out that they 


were recognised by the Governinent as a publie utility. ser- 


vice. One was given conditional exemption until a substitute 
iz found, and the certificates of the others were withdrawn. 

At Levton, on January 22nd, Mr. A. Partington, clerk to 
the Ilford U.D.C., applied for exemption for eight tramway 
employés. Captain Howard said that the tramwavs had done 
ail they could to mect the situation, and it was highly credit- 
able to them. The appeals were respited for three months. 

The Southend-om-Sea Tribunal, on January 22nd. refused 
an appeal for the exemption of A. V. Harrison (RI). elec- 
trician at the Hippodrome. claimed «= being indispensable. 
The calling-up was deferred until April Ist. 

At Oxted, on January 24th. Major Chas. T.eveson-Gower., 
I.P., of Titsey Place, Limpsfield, apnealed for H. Maynard 
(36), in charge of the electric water-raising, plant, &e., on the 
ostate. It was stated that the installation of the plant cost 
£3,500. and that Maynard could not be replaced. Conditional 
exeinption was conceded. 

At Epsom, an electrical engmeer and contractor. aged 36, 
applying for exemption, said that he was the head of busi- 
nesses at Epsom and Sutton, and if he had to join up he 
would have to close down both businesses, it being quite 
impossible to find a manager to do the mechanical work, 
Two months were allowed. ; 

At Weymouth, the Town Clerk applied for exemption for 
the electrical engineer. Mr. J. H. Polam, whose certificate 
granted hy the Recruiting Officer bad been withdrawn. The 
application was acceded to. 

The West Kent Appeal Court hae granted two monthe’ 
exemption, with no further appeal without leave, to A. Stub- 
bertield (27), of Beckenham, foreman in an electric battery 
factory, passed in Class B1. - 

At Watford. Mr. Barham. electrical engineer to the U.D.C.. 
applied for exemption for H. Tomkins and P. Cook. engaged 
at the electric light station, He said that both men had been 
de-badged. and as he was waiting for certain information 
from the Ministry of Munitions, he applied for the cases to 
be adjourned. The Military Representative replied that both 
were young men, one being 26 and the other 30, and an 
adjournment was only putting off the matter again. TIo 
asked if men conld not be found to take their places. Mr. 
Barham replied that they had tried to replace them, but 
had failed, The Tribunal decided to adjourn the cases as 
requested. 

The Weat Kent Appeal Court has again had under con- 
aideration the case of Mr. A. Teach, electrical engineer, of 
Maidstone, previously referred to in the Frrctriew, REVIFW. 
Mr. Leach claims having applied for naturalisation in the 
United States, and he desires to return there: bis earher 
return has besg pieyentéd hy) bis Cwife’s illness, and waa 
borne out by a etler fram him to the Home Office in April. 
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1911. The Court granted three months’ exemption condi- 
tonal upon his receiving permission, and leaving for the 
United States within that period. 

The Woodbridge (Suffolk) and District Electric Light Co. 
applied to the local Tribunal for exemption for their engi- 
neer, aged 27, who has charge of two power stations, on the 
ground that he is in a reserved occupation. It was men- 
tioned that the company had been invited to supply current 
to another centre in the district. Three months were 
allowed, with leave to appeal again. 

At Teddington, an appeal was made by the London United 
Tramway Co. for two tram conductors, a motorman, and a 
driver, whose certificates of exemption have been withdrawn 
on the ground that it is no longer necessary that they should 
renan in avil emplovment. It transpired that. under in- 
structions from the War Office, the company’s 1,500 men had 
been ispected by the Recruiting Officer at Chiswick, and 
all men in any fit category for inilitary service had been 
taken. leaving about 209 motor drivers and a few highlv- 
skilled men, such as electrical experts, &e. Major Sinith, of 
Chiswick, in a letter, expressed the opinion that the few 
exceptions granted should be respected, and that the four 
elhas should be transferred to the Chiswick Tribunal. The 
Cigrk mentioned that the four men had been exempted by 
the War Ofhce, and the matter was adjourned for an explana- 
tion from the Military authorities. 


BUSINESS NOTES. 


Book Notices.—* Willing’s Press Guide” has now 
reached its forty-fourth annual issue. It contains a mass of useful 
information regarding the Press of the world. We have always 
found it a very handy and reliable work of reference. The printers’ 
errors noticeable here and there are. doubtless, consequent upon 
the increasing difficulties of war-time. 

“ Registration of Business Names.” By H. W. Jordan. London : 
Jordan & Sons, Ltd. td. net.— This booklet sets out the requirements 
of the new Act. and quotes examples. 

“Alternating Currents.” By C. E. Magnusson. 
Publishing Co. Price 17s. net. 

.The Report of the War Refugees’ Committee (General Buildines, 
Aldwych, W.C.) contains a full account of the Committee's work, 
with a balance-sheet. and illustrations showing scenes outside the 
otlices after the fall of Antwerp, and Belgian soldiers on leave at 
Christmas, 1915. 

The British Dominions General Insurance Co.. Ltd.. haa pub- 
lished its very acceptable “ British Dominions Year-Book for 1917," 
Amongst the articles, first and foremost is one by the Earl of 
Cromer (whose death we lament as we write) on “The Aftermath 
of the War,” and there are others on “ Labour. Commerce, and the 
Empire.” by Edward Salmon; on “Trade Opportunities in Latin 
America,” by Percy F. Martin; on “The Wars Three Phases.” 
* India’s Future in the Empire.” “Trade Before and During the 
War.” “The Civil Engineer and the Future.” by Lord Headley. 
“War Finance and the Future,” “ National Insurance,” and a whole 
host of other contributions, accompanied by maps, coloured plates, 
and other illustrations. 

‘L'Annuaire du Bureau des Longitudes pour 1917." 
Gauthier-Villars et Cie. Price 2 fr. 

“The Practical Electrician's Pocket Book and Diary `“ for 1917 
(London : S. Rentell & Co., Ltd. Price 1s. 6d. net) is almost out of 
its ‘teens, and needs no commendation ; it has been revised by the 
Editor, Mr. H. T. Crewe. and a chapter has been added dealing with 
electric furnaces. There are few branches of electrical engineering 
upon which it does not touch. 

“ Local War Museums : a Suggestion.” By C. Reginald Grundy 
(Editor of “ The Connoisseur”). 3d. ` 


Catalogues and Lists.—Tue HILLBAR Press, 72, 
Finsbury Pavement. London. E.C.—Folder relating to their supplies 
for the dry battery trade. 

Messrs. DAVID BROWN & SONS (HUDDERSFIELD). LTD.. Park 
Works, Lockwood, Huddersfield.—T welve-paye illustrated pamphlet 
containing particulars of their D.B.S. carburiser for case-hardening. 

GENERAL ELECTRIC Co. LTD.. 67. Queen Victoria Street. 
London, E.C.—Leaflet V 2.087, giving prices and particulars of 
smal] power electric motors. 

MESSRS GRINDLAY. Ross & Co.. LTD.. of 47. Waterloo Street. 
Glaszow,. have issued loose blotters. showing the situation of their 
premises in the city. 

JHE LANGDON-DAVIES ELECTRIC Motor Co.. of 110. Cannon 
Street. ECX have also circulated loose desk blotter slips. 

BRITISH ELECTRIC PLANT Co., Lrp., Alloa.— Four-pave leaflet, 
wiving illustrations of their works and of electrically-driven haulage 
gears. 

MESSRS. SIMPLEX CONDUITS, LTD., Garrison Lane, Rirmingham. 
—Twelve-page illustrated price-list of “ Plexsim `“ electric heating 
and cooking apparatus for industrial and other use. 


Catalogues Wanted for Russia.—Owing to the special 
importance, at the present time, of establishing commercial con- 
nections on a firm basis between the Allied countries. with the 
object of ousting German intervention and competition. the Russo- 
British Chamber of Commerce at Petrograd asks us to request all 
British firma wishing to trade with Russia. now or after the war. 


London: Hill 


Paris : 


to send their catalogues and price lists (not lesa than 10 copies) to 
the Chamber at 4. Gorochovaia, Petrograd. Russia. The catalogues 
Will be placed in the special Library of the Chamber, and will be 
distributed to Russian merchants interested in the development of 
their trade connections with England. 


Bankruptcy Proceedings.—(:. E. Bosxyer. electrical 
avent. 105, Fox Lane. Paliers Green. Trustee released Jan. Ith. 

H. H. OxLEY (otherwise Oliver Huxley). consulting engineer. 
Hanwell. February loth is the last date for the receipt of proofs 
for dividend by Mr. E. W. J. Savill. Official Receiver, 14. Bedford 
Row. W.C. 

C J. OGILVIE, electrical engineer. 44, Dudley Road. Whalley 
Range. The first meeting of creditora herein waa fixet to take 
place on January 24th at the Official Receivere offices. Byron 
Street. Manchester. bat there was not a quorum of creditors pre- 
sent. and the matter was, therefore. lett with the Otħcial Receiver 
who will act as trustee. 


Calendars.— Mr. ALBERT E. MALLANDAIN, of 51, Cheap- 
side. EC.. has issned a calendar for 1917. with monthly alipe. on 
each of which is also given a complete calendar for the'vear. 

Messrs. TAYLOR & CHALLEN, Ltp.. of Derwent Works. 
Birmingham, have rent us a wall calendar for 1917, with 
monthly slips: on the reverse side of each slip. which turns down 
when done with. there is a half-tone view of metal presses. Ac.. 
supplied by then. 


Dissolutions and Liquidations—ATTWATER & NONS 
engine packing manufacturers. &c.. Hopwood Street Mill. Preston, 
and the BritisH RUBBER Co. 28. Friargate. Preston.-~ Messrs. 
R.. F. C. and C. Attwater have dissolved partnership, so far as 
Charles Attwater is'concerned. Debts will be attended to by the 
remaining partners, who will continue the businesses, 

RADIUM. LTD.. 43. Mortimer Street. London, W.. dealers in rulium 
and radio-active substances, &c. (enemy subjects). Creditors murt 
gend particulars of debte. Xe. to the controller, Mr. C. R. Beeby. 
66. Basinvhall Street. EC.. by February 24th. 

R.E.T. CONSTRUCTION Co., Ltp.- This company is winding ap 
Voluntarily, with Mr. A. Page, 25, King Street. E.C., as liquidator, 

KUPKA & Jacoby, Lrp.—The Controller, Mr. Thomas Wise. 
has applied for his release. 


Durban Municipality and Preference.—The Durlan 
Town Council has taken action with the object of encouraging 
British trade. The Finance Committee has authorised the pyeneral 
storekeeper to give a preference up to 10 per cent. to goods pro- 
duced and manufactured in the United) Kingdom, oa avainst 
American goods. Further. in accordance with a previous resolu- 
tion of the Council. to the effect that Natal Municipal Councils and 
Local Boards should make a return of those goods which in the 
past they have been accustomed to purchase from foreign countries. 
with a view to publication for the benefit of British manufacturers, 
the Council has forwarded such a return to the Natal Municipal 
Association. Amongst the goods included in the return are the 
following :- - i 

Tramway Supplies, Electrical equipment and spares, trucks. 
fenders and spares. trolley wheels aud bushes. trolley cord. and 
tramcar seats, 

Desk and wall telephones, bitumen, yrease compound. metallic- 
filament. &c.. lamps. oil (engine. cylinder and dynamo). trans- 
foriners (single-phase). 

In some instances the return rives the names of the forein 
makers from whom some of the above-mentioned goode have 
hitherto been obtained. and in others details aa to sizes and weights 
are given. Such further information as is available may be 
obtained by United Kingdom manufacturers and exporters of U.K. 
goods, on application to the Department of Commercial Intelli- 
gence, 73. Baainghall Street. London. E.C.-- Bourd of Trade Journal. 


Agencies Wanted.—A Johannesburg agent seeks the 
agency for a British manufacturer of three-phase electric motor:. 
Reterence 37/92. 

A manufacturers agent desires avencies for British makers of 
scientific Instruments, meters, telegraph and telephone instruments. 
Reference 30. 

Particulars from Department of Commercial Intellizenoe, 73. 


~ Basinghall Street, E.C. 


Registration of Business Names.— Under the new Act. 
an office has been opened at 39. Russell Square, London, W.C.. for 
the reyistration of firms and persons whose principal places of 
business are situated in England and Wales. Separate offices will 
be opened in Edinburgh and Dublin for Scotland and Ireland. The 
earliest date on which it is permissible for particulars to he fur- 
nished. with a view to revistration, is February 22nd. The 
particulars must be furnished on Board of Trade forms, obtainable 
at post offices later. 


Trade Announcements.— MR. Putuie Herp, of Johannes- 
burg, has entered: into partnership with Messrs. Peabody, Rice. and 
Wilson. and the title of the new firm, will be Rice, Wilson & Herd. 
Mr. Herd has been associated with the South African interests of 
the B.T.H. Co., Ltd.. of Rugby. and the General Electric Co.. of 
Schenectady. for many veara. The address of the offices will be 
unchanged—xX6-88, Strand Bank Chambers, Commissioner Street. 
Johannesburg. 

The Ainsdale branch of Messrs. T. WAINWRIGHT & Sons. LTD., 
electricians. Southport. has been closed for the duration of the war, 
Mr. T. Wainwright, jun.. being called up. 

The address of LE CARBONE has just been changed to Coventry 
House, South Place. EC. | New teleyraphi@ address : | Lacombe, 
Ave. London.” 
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LIGHTING AND POWER NOTES. 


Australia.—The Victorian Hydro-Electric Co., Ltd., has 
besn vranted a licence for a term of two years, at a rental of £265 
for the firat year and £50 for the second. for the diversion of water 
from the Kiewa river for a proposed power installation. 

The Perth (W.A.) City Council has re-allocated the sum of £20,090, 
set aside for the erection of a gas retort house, for the purchase of 
gas and electric plant and extensions. 


Canada.— According to the Canadian Engineer, the 
Russian Government has requested detailed information regarding 
the facilities available in Canada which might be used in Russia 
for carrying out extensive hydro-electric power schemes now under 
cousideration in that country. The Dominion Water Power Branch 
has been asked to supply information regarding Canadian experience 
in hydro-development. also electrical and mechanical manufactures 
for such projects, and other bodies have been asked to assist in 
various ways. 

The following, taken from the Cuanadian Hugineer, shows the 
amount of electrical energy Progen? for export and home use 
by certain Canadian companies :-- 


Units for Units for SE pe 
export. use in Total output. - 
KW.-hours Canada. KW.-hours HA’. 
(thousands). kW.-hours (thousands). Yéars. 
(thousands), ; i 

Can. Niagara Power Co. 400,521 11,175 411.700 62.999 
Electrical Develop. Co. 34.652 395.346 429,998 65.799 
Ontario Power Co. .. 199.135 616.834 15,969 124.862 
Ontario & Minn. P. Co. 13.144 11.789 24,933 3.815 
Cedars Rapids P. Co. ... 358.753 56.031 414.784 63471 
Sherbrook R. & P. Co.... 230 R.GOUS R RBG 1.352 
Maine & N. Bruns. P. Co. 3.075 242 3.318 DOT 
West. Canada P. Co. ... 11.937 HOGS 72.405 11.079 
Brit. Col. Elec. R. Co.... 330 68.470 68.801 10,528 
Totals ave eee LOZ. TSO 1,228,966 2.250.747 344.416 


Chile,—Concessions have been granted to Senor Navarro 
to develop electric power from the Agua Fria, and to Hermanos 
and Co. to utilise the water of the River Leira for generating elec- 
tricity for industrial purposes. 


Continental.— Russia.—The Baku electrical company 
called the Elektricheskaya Sila has had to circularise its new sub- 
scribers, expressing regret that it cannot connect them for want. of 
material, 

The Tiflis. Council has diuned permission to issue a loan of 
210.000 roùbles to extend the central electrical station. 

The Irkutsk Council is also authorised to borrow 228.878 roubles, 
in order to supplement the equipment of and to extend the elee- 
tricity station, against a deposit with the local bankers of 4 per 
cent. Government Reutes. equal to 350.000 roubles nominal. 

The total cost of extending the electric lighting system and 
repairing boilers at Viadivostock is estimated at 105,000 roubles, 
which it is proposed to pay off by increasing the price of current : 
but permission to go on with the work is being delayed until a 
250,000 roubles loan from the local branch of the Siberian Trading 
Bank has been realised. 


Dublin.—ASYLUM LIGHTING. —Ata meeting of the Joint 
Committee of Manavement of the Richmond Lunatic Asylum, the 
chairman said the electric lighting of the asyluin buildings had 
effected a remarkable saving. the cost being a little over one-third 
that formerly incurred by gas lighting. 


Dundatk.—L.G.B. INguigy.—Mr. P. C. Cowan recently 
held an inquiry into the application of the U.D.C for sanction to a 
loan of £5,000 for the electricity undertaking. some €2.000 of 
which was desired to repay certain interest and sinking fund 
charges. being the first instalment in connection with a loan of 
£21,000 for plant to supply the works of the G.N. Railway of 
Ireland, which, due to the non-delivery of engines, was not pro- 
ductive for 15 months later than it would have been in the ordinary 
way. It was urged that the plant was non-productive through no 
fault of the Council, and it, would be unfair to impose the liability 
on the rates. It was argued that although there was no precedent 
for such an application in the case of a public body. there was no 
reason in law why it should not be acceded to. Mr. Cowan said 
the right to charge interest to capital, when admitted, was usually 
provided for in local Acts; failing that. there was the alterna- 
tive of putting the deficit on the rates. To hold the balance of the 
loan. or part. of it, as working capital was also a novel point. He 
advised that £500 should be put on the rates, as he thought they 
had no right to carry forward adverse balances. It was pointed 
out that as the undertaking had no working capital. it had to work 
on the revenue of the preceding half-year, and so was a vear behind 
in repaying to the Council interest and sinking fund moneys ; 
although this was of small account when capital charges were 
small, the Council could not afford to do it when the charges were 
£3.000 a year. The inspector did not see how the Council could 
get relief in the manner proposed. but agreed to report fully ; he 
also complimented the Council and its engineer (Mr. Spalding) on 
the power station. 


East Ham.—It has been resolved that for the present 
that no alteration be made in the charges for current. 


Epsom.—The U.D.C. has decided to ask the B. of T. to 
withhold consent to the application of the South Metropolitan 


i 


Electric Tramways and Lighting Co. for a prov. order for Ewell, 
as the Council, which already supplies a portion of the parish, is 
quite capable and willing to extend the supply when the proper 
time arrives. 


Hornsey.—A serious defect recently occurred in the 
crankshaft of one of the engines at the Council's generating station. 
The repairs are to be garried out at a cost of about £300. Gales 
carried away part of a cooling tower. The damage is to be made 
good at a cost of about E57. 

Hull. —EstiMaTksS.—The acting electrical engineer, Mr. 
J. F. Mavoris, in his estimates for the financial year ending March 
31st. 1918, reckons on a total revenue of £105,714 (£101.104 from 
sales of electricity), and expenditure amounting to £102.706 (fuel 
£32400, salaries £12,600, interest and sinking fund £37,946, rent, 
rates, &c., £6710, engines and boilers £5,400, repairs, renewals of 
mains, &c., £1,400), leaving a balance of £3.005. The estimates 
were adopted. and referred to the Finance Committee. 


Keighley. —Proposep Loax.— The Electricity Committee 
recommends the T.C. to apply to the L.G.B, for power to borrow 
£2,000 for laying extra-hizh-tension cable. 

The War Bonus Committee recommends the granting of a war 
bonus of 2s. per week to officials over 21 years of aye whose 
salaries do not exceed £200, and of half that amount to those 
under 21 years of age. 


London,—SuOREDITCH.—NEW Puant.—The B.C. pro- 
poses to borrow a sum of €41,000 in connection with a scheme for 
extending the works and generating plant at Whiston Street. The 
Council had previously approved of estimates amounting, € 122.951. 
of which the L.C.C. has sanctioned €23.045, including the expendi- 
ture on converting plant and mains. &e., necessary for taking a 
bulk supply from the Stepney B.C. The remainder of the estimate 
(£99.90) was deferred by the L.C.C., owing to the proposal to pro- 
vide a bulk supply for London. 

In view of the increasing demand on the Shoreditch plant. and 
the loas of the bulk supply from Stepney, the borough electrical 
envineer has submitted a scheme for the installation of a large 
turbo-generator eet in place of a reciprocating set. which is esti- 
mated to cost £41,000, including generating and converting plant, 
switchgear, cables, kc. The increased efficiency of the new plant 
will. it is estimated on the basis of the present year's figures, 
result in an increased profit. after allowing for loan charges. of - 
£3.000 per annum. — Hackney Gazette. 

LAMBETH —The General Purposes Committee has considered the 


- question of its option in March, 1918, of repurchasing the undet- 


taking of the South London Electric Supply Corporation, Ltd. The 
Comunittee has decided that the present moment is an inopportune 
one for repurchasing the undertaking, and accordingly notice to 
exercise the option will not be given. The Council has also the 
option of repurchasing the undertaking on March 16th, 1928. 

IsLINGTON. -The electrical engineer reports that it is necessary 
to at once provide an additional feeder. The estimated cost of the 
work is £4,000, and the Lighting Committee is to proceed with 
the work forthwith ag a matter of urgency. 2 

STEPNEY.— The accounts of the B.C.'s electricity undertaking for 
the year ending March last disclose a deficit of £5.864, the first in 
15 years. This was due entirely to the abnormal conditions, which 
Mr. Tapper in a summary estimated to have resulted in some £24,700 
extra cost, coal, due to increased price, costing £9,350 more, and 
due to inferior quality £4,500 more. The ash content increased 
from l4 per cent. to 26 per cent. of the fuel consumed. The total 
units generated amounted to 27.800.000, and units purchased in 
* bulk to 2.560.000, making a total of 30,380,000, an increase of over — 
7,000,000 on the previous year. Practically 25,000,000 units were 
sold: 4.500.000 for lighting, 9.700,000 for power and heating, 
4,500,000 to private consumers in bulk, and over 6.000.000 units for 
public bulk supply. The total compares with 18} millions units in 
LOT $-15. ; 7 

The generating plant capacity was 17.720 Kw., and the maximum 
load 9.874 KW. : the works cost. at “558d. per unit, compared with 
‘46d. in the previous year. and the all-in cost was just over Id. per 
unit sold. To meet the deficit and other expenses. amounting to a 
total of £13,760. £12.620 was transferred from reserve, the balance, 
£ 1.133, being in hand from the previous year. 

The capital in the undertaking at March last amounted to 
£662.009, of which, roughly, £120,000 had been repaid. and 
£22.000 provided out of revenuc. &c. This was apportioned as 
follows : — Limehouse station, £240,000; Whitechapel station, 
£12.000 ; Wapping sub-station, €13.000 ; instruments. tools. &c., 
£15,600 ; mains. 193.600 ; services and meters, £53,500 ; balance 
in hand, £17,000, pn l p 


Stalybridge.—[NckEaseD PRices.—The Joint Board has 
decided to increase the charges for current for heating, domestic 
and power purposes, as from April Ist next. in order Ki meet the 
increased cost of coal, ke. 

Tasmania.—A conference was’ held recently between 
representatives of the Launceston City Council and the Premier of 
Tasmania relative to the Council's participation in the Govern- 
ment hydro-electric scheme. Negotiations in respect tothe matter 
began in August, 1915. and the Government offer was rejected, 
The Council proposed to sell out its undertaking and to erect its 
own transmission line from the Goverument power station. and, at 
the same time. it sought the right to supply all power jn the north 
of the island. Special terms were laid down for the supply of 
power. The Premier stated that the question to be determined was 
whether. under existing conditions. the Council would be justified 
in scrapping €70,000\\wortm\of plant now used_in the electricity 
undertaking. and expending £71,000 to supply the power. or 


THE 


ELECTRICAL REVIEW. 


Vol so, No. 2045, FesrtanyY 2, 1917. 


i 


whether it would not be sounder business to continue to meet the 
local requirements with the existing plant until conditions became 
nearer normal, He told the conterence that the contracts of the 
Great Lake scheme would practically absorb the whole of the 
power available, Inve-tigations showed that 15.000 gop. eould be 
developed from the Arthurs Lakes, and this would be reserved for 
the development of industry in the northern part of the State. He 
assured the Council that the Government world endeavour to 
obtain a customer for a fairly large biock of power te locate works 
at Launceston, 

At a meeting of the Launceston City eure) the report of the 
conference Was discussed. and the Conscil has decided te take up 
the whole matter of Increased power for the electric lighting and 
o tramways undertikine at an eariy diate, 


Tyldesley.— The UDC. has decided) to eomipdain to the 
Lanes, Bleetrie Power Co. revarding the ineonvenienee entsert by 
Falnre of cleetrie supply in the district 


Tynemouth.— Years Working. -The accounts of the 
eleetricitv undertaking for the year ended Mareh Sst. Lena. show 
that PS28958 units were soid, as aompared with ESOO sth in the 
previons year, three-phase supply aeeounting for 26718652 and 
2H SOO nits respectively in the two years, The totai revenue 
amounted te 21.652. and after nucetine all charges, there was a 
defieit of €513. as ayainst a profit of €735 in the previous vear. 
The deficit of £518 was met trom funds in hand. and a surplus 
balance of C1L32b still remains, 


Walthamstow. — LOAN Saxerioxn, Ache electrical 
engineer reports that it would not be possible to ereet the steel 
chimney provided for in the original scheme for the new plant 
extension, and tenders are to be invited for the construction of a 
brick chimney, Plans are te he prepares] for an extension ef the 
sub-station and the boiler-house bnildines. The LG B. has 
sanctioned the borrow in of eis.7%0 an eornection with the 
extcusions at the weneratine station, 


TRAMWAY and RAILWAY NOTES. 


o Accrington.—The local braneh of the) Tramways and 
Vehiele Workers’ Union is. taking steps with a view to securing a 
war bonus for women conductors, 

° rpt _ vy » x: . - 

Australia. — The Tramways Board has issued a writ agaist 
the Melbourne Tramways and Omnibus Co. Bid. elatmdney 
£250,000 for breaches of the covenants of the lease. whieh reguired 
that the lines should be banded over in wood working order and 
condition : this, it is contended, has not been done, i 

Blackburn. — Fake TNereask.— The < Tramwavs Coni- 
mittee is recommending a revision of fares, which will atheet every 
section except one i several overlapping stages are to be abelisdied, 
“and the issue of return tickets discontinued, 


Birmingham. —NUBWAY PROPOSAL. = -At the last meening 
of the Tramways Comnuttee. the question ot better tramway 
terminal facilities was nnder consideration, frome the point of view 
of surface and underground methods. Finally. the veneral 
manager. Mr. A. Baker, was instructed to prepare a defnite scheine 
for subways in the centre of the city. 

The provision of trailer cars on certain of the tramway routes of 


the city has been before the Committee for some months : thes 


ditticnlties have been gradually overcome. and it is hoped shortly 
to make arrangements for entirely equipping one ronte with 
tractors and trailers. and shonld this experiment prove satisfactory, 
the Committee will consider the desirability ot reporting to the 
Councilin favour of their intreduction.—- Wirvmingöam Daily Post. 


It has been announced that. due tothe dislocated service, no con- 


tribution to rate relief will be made. 

Brighton.—The Corporation is offering to supply the 
Shetfield Corporation with 75 tous of tramway rall-. free on rail at 
Brighton. at £16 per ton. The Corporation has in stock 109 tons 
of new rails. in addition to a few old ones which ean be nsed avain. 
and will not require to use them all itself. 

Continental.— Iraty. — The Predmonut Savings Banks 
have decided to form a trust to provide the capital needed by the 
Italian Government for the electrification Of the Bussoleno-Turin- 
Roneo Railway. * 

Dundee.— A meeting of the Scottish tramway managers 
was held in Dundee last week: the visitors were welcomed to the 
city by ex-Bailie Johnston. convener of the Tronway Committee, 
Jt was mentioned that in several cases bd. fares had been abolished, 
and in one case the revenue had inereased by between t4.0000 and 
£5,000 in eight months. while the number of passengers carried 
had larvely decreased > in every case the receipts had gone up. 
The question of insurance risks. owine to the Jaree amount of 
unskilled labour emploved. was discussed, as well as questions 
affecting the upkeep of permanent way aud plant. The visitors 
were entertained to luncheon by the Corporation. 


Ecuador.—The municipality of Quito isto grant one or 
more contracts for the construction of electrie tramways from that 
city to any town or towns In the canton. The conce-sionaire will 
be granted exemption from the payment of all fiscal and municipal 
taxes, but will be obliged to hand over to the municipality at least 
5 per cent. of the gross receipts from the uudertuking during the 
first five years of operation, and thereafter the percentage is to be 


Inerensed by 2? per cent. foreach five-year period, The concession 
wil be for a maxhuum penod of 30 vears, at the expiration of 
Which the lines, tosether with all fixed and rolling stock. wiii 
become the property of the municipality. Work must be com- 
meneed within a period of two vears from the styning of the 
contract. ‘The municipality will make application forthe duty-free 
adinission of such materials required in connection with the pro- 
jected system as mitt necessarily be nnported trem abroad.—- sfaarrd 
wt Lede Journal. 


Glasgow,— DEBT-FREE  Trawways.—Tt was reeenthy 
wnneuneed that the City tramway system was now free of debt. ad 
the capital expenditure at Ga ss a0 having been repaid or 
provided: tor, 


Halifax. —Pioroskp Park PNcttevst.-—Pares are to be 
advanecel to the extent oof abont >O per cent, workmen- 
fares remtainine at the present rates bat not to be avathible after 
f pana and children’s taves to remaim unaltered, Transfer tickers 
Hos proposed to qdvanoe SO per eent. The Sub-Committee diw 
proposes a curtatiment of the service, the echange involving a st 
mites servicer between Woain and 12? noon. These changes., if 
adopted by the fall Tramways Comittee and the Corporation, will 
probably come into effect on February 2nd. 


India, —E.ecrric Vigtieies.— Mr. Milne, of the Siula 
Municipal Electricity Departinent, has issued a suggested spevi- 
feation tor electrically: propelled cars for use an Sina, whieh was 
published in a recent issue of Zundian Engineering, The main 
features to be embodied are : 

Lo Comppacthess and light weieht > mileave per charge being a 
secondary consideration, á 

2. Capability of aseendinu and descending wrades of 16 per cent. 
and short emerrmeney grades of 25 per cent. 

3. CapalsDty of turnin very sharp corners, 

1. Maximum speeds in beth forward and reverse directions to 
overene uriudes, 

D Eryeecdipriy powerful brakes, 

Owinse to the long grades, it ds suecested that rewenerative 
control anjeht be empuoved. also that the steep grades inay news- 
sttate a special battery suspension te avord spilling electrolyte. 


Lancaster.— The electrical “buses are proving a smoes: 
the electrie tramways carricd EDSS passengers in December, baing 
SUS S{ more than in the previous December, the receipts. exciusive 
of season tickets, being #85, or elol in advance of t915. 


Leeds. —Trarric FIGURES. Nill further inereases am 
reported Mi the takings ou the Corporation tramways., largely dur 
tothe decreasel toen] train merVvice and the Merease in the rai;war 
tares, ‘Phere was an tnerease last week of 208 as compared with 
the same week of last year, and the total takings for the 13 weeks 
of the financial vear, so far, were *42boll. or £35.36) more 
than fer the same period in the previous vear. The number of 
pee-encers carried dunne the same period was 2.404.000, which is 
ab dre rease ef So aad, 


Leyton. hectic Viemteng.— The Distriet Counsil is 
purchastne a 2-ton eleetmealiy-propelléd) Edison motor vehicle for 
the collection and removal of house refuse, 


Middlesbrough.—TrRamway PURCHASE PRoposaLt.—It 
Was reported to a meetingy of the G.P. Committee. last week. that a 
meeting had taken place of the Sub-Committee and representatives 
of the adjoining authorities concerning the proposed purchase of 
the tramway system belonging to the Imperial Tramways Co. 
(Middlesprough, Stockton, and Thornaby). but delay had been 
oveasioned because the other representatives had no instructions 
from their Conncils. Pt was stated that unless the Corporations 
took over the system the company would. no doubt, get another 
seven years lease, 


Preston. — War BOoNUs.—-At the Yc. meeting, last 
week, it was stated that the recent war bonus award to tramway 


workers would mean an extra expenditure of £1,200 a vear. 


Salford.—The manager of the Corporation Tramwars 
has received the award of the arbitrators on the recent dispute. 
which led toa strike on the question of women inspectors. The 
Cominittee of Production has found that under the conditions 
arranged by the Corporation, and as a temporary and supple- 
mentary war measure, the objection raised by the men’s Union to 
the employment of temale inspeectcrs has not heen established. 

The Tramways Committee has decided to revise the scale of fares 
at present in operation, and to revert to the charges of three years 
age. At that tie the concessions were estimated as beins equal 
toa vitt of over 2.000 per year to the travelling publie. The 
alteration Will mean an inerease of a halfpenny on practically 
every stave, The shortage of labonr and the increased use beins 
made of the tramways, especially “in the suburban districts. 
following upon the advance of railway fares, hus led to this 
decision, 


South Africa. — Ratmway ELECTRIFICATION, — With 
further reference to our note in the ELECTRICAL REVIEW of 
January Sth, the S.A. Mining Journal gaya the more immediate 
question is the electrification of short sections such as the Wynberg 
line, the Sea Point: Railway, the Springs-Randfontein line on the 
tand. and some of the short-distance railways in the neighbourhood 
of Durban and Maritzbery. The Cape Times says that probably 


the Simonstown line would bave been electrified many years avo 


had it not been for the technical controversy which had arisen 
between the merits of the single-phase and direct-current systems. 
the essential peint at issue being the relative coats. In South Africa 
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the more general question upon which expert decision will be 
required is as to the relative cost of the present system of steam 
locomotives and that of electric traction. On the Simonstown and 
Sea Point lines the conditions would appear to be specially favour- 
able for electric traction. All coal used on those sections has to be 
hauled from the collieries in the North or from Natal, fuel for 
locomotive use being thus at its costliest point in the Cape 
Peninsula. The trathc conditions on the same sections correspond 
more closely than in any other part of South Africa to the condi- 
tions ruling around London, where some of the suburban lines have 
lony been successfully electrified. Another point in connection with 
the suggested electrification would be whether the Railway Depart- 
ment would generate its own electricity or would purchase it from 
the power companies and local authorities. 


TELEGRAPH and TELEPHONE NOTES. 
Railways 


`- A Relay - Sounder. — The Labour-Saving 

Device Co., of Davenport, Iowa, has devised a diaphragm attach- 
ment toa relay contact point which augments the sound of the 
moving armature lever to such a degree that a sounder is unneces- 
sary. The instrument is popular in railroad offices and in other 
places where trouble with local batteries is experienced, and does 
its work well. Where a telegraph sounder is used, this instrument 
will well take its place.--7. and T. Age. 


Australia.—At a recent meeting of the Royal Society 
Prof. Cooke stated that the Sydney Observatory had been fortunate 
in obtaining a recent form of Audion detector, with which no difti- 
culty had been experienced in hearing conversations from Darien, 
Japan, Honolulu, and San Francisco, and even Tuckerton (New 
Jersey), 10,000 miles away, had been heard talking to Berlin. 


Telegraphic and Telephonic Progress in 1916.— 
Reviewing the events of the past year, the Journal Teleqgraphique 
states that the following channels of trans-Atlantic communica- 
tion by wireless telegraphy are now in operation :—NSayville. 
N.Y.—-Nauen, Prussia; Tuckerton, N.Y.--Eilvese, Prussia : 
Chatham, Mass.—Stavanger, Norway: Marion, Mass.—Naerho, 
Norway; Belmar, N.Y.—Carnarvon, Great Britain; New Bruns- 
wick, N.Y.—Towyn, Great Britain ; Glace Bay, N.S.—Letterfrack, 
Great Britain; Louisbery, N.S.— Clifden, Great Britain. Trans- 
Pacific gqommunication between San Francisco and Funabashi by 
way of a relay station at Honolulu is regarded as realised. Tele- 
phonic communication has been opened between Berlin and Sofia, 
and (by way of the United States) between Montreal and 
Vancouver, a distance of 6,800 km. 


` 


CONTRACTS OPEN and CLOSED. . 


OPEN. 


Australia.—Sypnry.—Feb. 19th. Municipal Council. 
Meters, maximum-demand indicators, feeder regulators. Specifica- 
tion from E.L. Department, Town Hall. 

March 5th. Council. One 7,500-K.v.A. turbo-alternator. See 
“ Official Notices” January 5th. 

ADELAIDE.—March 28th. P.M.G.s Departmént. Telephones, 
telephone parts, line and battery material, &c. Schedules 444 to 453. 
See ` Official Notices `“ to-day. 

MELBOURNE.—February lith. City Council. 
carbons. See “ Official Notices ` to-day. 

March 2lst. Victorian Railways. Half-watt lamps and lanterns. 
—Anstralian Mining Standard, . 


699,000 arc lamp 


Banbridge.—February 3rd. Urban Council. Public 
lighting of the district with gas or electricity. 
Bedford. — Electricity Department. Extensions, com- 


prising buildings, boiler-house plant, turbo-generator, steam and 
water auxiliaries, switchgear, &c. 
19th. 


/ 
Cheltenham. — February 14th. 


months’ supply of electric light fittings. 
Borough Engineer. 


Halifax.— February 12th. Corporation Tramways Com- 
mittee. Stores and materials. including liyhting materials, wheel 
brake blocks, trolley and overhead line materials, \c., for twelve 
months. Tenders to Tramway Engineer. 


Harrogate.— March 5th. Corporation. 
steam boiler plant. See “Official Notices ` to-day. 


Keighley.—February 24th. Keighley and Bingley Joint 
Hospital Board. Electricians' work for 12 months in connection 
with the Morton Banks Sanatorium and Keighley War Hospital. 
Tenders to Mr. J. N. Clarkson, Clerk to the Joint Board and War 
Hospital, 40, North Street, Keighley. 


Corporation, Twelve 
Mr. J. S. Pickering, 


By-product 


See `“ Official Notices ` January - 


London, — BatTrErsea. — February 6th. Electricity 
Department. Oils, engine-room stores, meters, jointboxes, Kc. 
See “ Official Notices” January 19th. 

BERMONDSEY.—February 22nd. B. of G. Three, six and twelve 
months’ supply of electric lamps. Mr. E. Pitts Fenton, Clerk, 253, 
Tooley Street, S.E. 

HAMMERSMITH.— The Electricity Committee has recommended 
the B.C. to invite tenders for annval contracts for eleetmc light 
sundries, insulated wires, packing and jointing materials, joint- 
boxes. connections, «ce. 


Manchester. — February 2nd. Electricity 
Cooling towers. See “ Official Notices “` January 1th. 

Febrnary 13th. Corporation Tramways Committee. 
“ Otticial Notices “` January 26th. 


Pembroke (Ireland). — I ebrnarys Sth, ULD.. Twelve 
months’ supply of electricity stores. The Cierk, Town Hall, Balls- 
bridge, Co. Dublin. 


Portsmouth. — February 6th. ‘Tramways Committee. 
Six months’ supply of stores, including several electrical items. 
See © Official Notices ` January 26th. 


Salford, — February 12th, © Miscellaneous stores for 
Tramways Department. General Manager, 32° Blackfriars Strect. 


South Africa.—DURBAN.— February 12th. Six four-ton 
electric travelling portable jib-cranes for the harbour.* 

March sth. Department of Posts and Telegraphs. Installation 
of an automatic telephone exchange at Pietermaritzburg. Nee 
“Official Notices “` January 19th. 


Committee. 


Stores. See 


Specifications fur the items marked * can be seen at the Board 
of Trade Commercial Intelligence Department in London. 


CLOSED. 


Australia.— By way of Government support to Australian 
industries, the Postmaster-General’s and other Federal Government 
departments for the next ten years, the Minister of Defence <tatud 
on December 6th in the Senate, are to vet all their supplies of 
copper goods from Metal Manufactures, Ltd., as far as it can 
supply the articles required. This company ‘proposed to erect 
works at Port Kembla, N.S.W.. for the utilisation of Australian 
metals in the manufacture of electric cables and general copper 
manufactures.— Melbourne Age. 


Hford.—U.D.C. Accepted offers óf coal :— 


Oakley, ollas & Co., Ltd., 200 tons Nailstone 14 in. main nutty slack, at 
20s. 3d. per ton; A. Blackman & Co., 600 tons Nailstone I} in. main 
nutty slack, over 12 months, at 10s. Td. per ton: 50 tens of Measham 
nuts, lå to 24 in. at 25s. 2d. per ton. 


London.— Ha MMERSMITH.— The = Electricity Committee 
has accepted the tender of Messrs. Cory Bros. & Co.. Ltd.. tor 50 
tons of Hucknal High Hazel #{-in. slack, at 21s. Sd. per ton, and oa 
tons of Gedling High Hazel }-in. slack, at 18s. per ton. 

ISLINGTON.—The B.C. has arranged coal supplies as follows :- - 


A. Blackmore & Co.—5,000 tons Whitwood Silkstone beans, at 22s. 2d. per 
ton in the Council's wagons. 

Myers, Rose & Co.—3,500 tons Shipley double-screened nuts, at 21s. 11d. per 
ton in the Council's wagons; or in leu thereof any of the following 
coals: Manners, Mapperley, Stanley, West Halaw, or Wingfield 
Manner small nuts. 

Cleeves Western Valley Anthracite Collieries, Ltd.—2,000 tons Mapperley 
Collieries double-screened nuts, at 21s, ld. per ton in the Council's 
Wagons, 

Bowater & Sons.—6,000 tons of double-screened nuts from the Moira 
Collieries, at 22s. od. per ton in the Council's wagons. 

The electrical engineer reports that the prices of coal. having 
regard to the quality thereof, are somewhat. lower than those pad 
for the year 1916. With reward to materiais and stores required 
in connection with the undertaking. the Lighting Committee holds 
that no useful purpose would be served in advertising for tenders 
for the year 1917. The electrical engineer is to arrange to continue 
the contracts or to take other means to secure supplies. 


FORTHCOMING EVENTS. 


Royal Institation of Great Britain. —Fridav, February 2nd. At 530 pan. 
At ‘Albemarle Street, W. Lecture on’ The Supply of STANEK Energy. 
by Dr. C. Carpenter. 


Institution of Civil Engineers of Ireland.— Monday, February oth, At 
8 p.m. At 35, Dawson Street, Dublin, Ordinary meeting. 


Roentgen Society. —Tuesday, February 6th. AtK.I3 pam. At the Institution 
of Electrical Engineers, Victoria Beobankment. Paper on‘ Some 
Properties and Applications of Selenium,” by Mr. E. E. Fournier D’Albe. 


Liverpool Engineering Society.--Wednesday, February 7th. At the Roval 
Institution, Colquitt Street. alee on eT he Gladstone Dock,” by Mr. 
W. Hemming Jones and Mr. W. A. Oglethorpe. 


Institation of Electrical Engineers.--Thursday, February Bth. At 3 p.m. 
Paper on “‘ Frequency Changers, by Mr. R. Townend. 
(Western Local Section).—-Monday, February Sth. At 5 pan. At 
Merchant Venturers’ Technical College, Bristol, Paper on “The Parallel 
Operation of Electric Power Stations,’ by Mr. J. S. Peck. 


Greenock Electrical 3ociet .—Thursday, February 8th. At 7.45 p.m. 
22. Wert Stowart Strect. Puper on “11.1. Couduit Systems," by Mr. H. 3 
Roberts. 

Salford Technical and Engineering. Association.—Saturdas, February 


10th. At 7/p.m.}) Atthe RoyalyTechmcaltnstitute, Peel Street. Pape roan 
“ Modern Iron Foundry Practice,” by Mr. W. Rawlinson. 
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Federated Employers.—Sir Charles D. 
retired from the presidency of the Employers 
Association. At the annual meeting of the Association, held at 
Manchester, he said that he hal hoped that the forward movement 
Which he had advocated for so long a federation of employers’ 
Organisation& of the United Kingdom--would be formed on 
thoroughly democratic lines, the funds for whieh would be 
supplied by levies pro rata in the same way as other successful 
orvanjsations had been carried on. But the Association thourht 


Macara has 
Parliamentary 


otherwise, and he could not aequiesce in the departure they had- 


decided upon. For that reason he would be elul to be relieved 
of what had been an arduoua task. A resolution was passed 
approving of the amalstmation of the Employers Parliamentary 
Association with the Federation of British Industries. It was 
agreed that there should be a flat rate of subscription, each of the 


Assoviations joining the Federation being required to pay €100 for 
three years.— Morning Post. 


The Metric System.—On January 25th Mr. E. C. Barton 


read a paper before the London 1 'hamber of Commerce. advocating 
the adoption of the metric system of weights and measures in 
order to facilitate British trade expansion after the war. Lord 
De-borough. who presided. emphasised the importance of the 
matter. and a lively discussion followed the paper. Mr. J. H. 
Skelton illustrated the defecta of our existing measures by refer- 
ence to the extraordinary variety of definitions of the “quarter 
of grain. which differs not oniy between Government Departments, 
„but also with the country of origin and with the kind of grain 
concerned, 

At a meeting of the London City and Midland Bank on the 
following day, the chairman, Sir Edward Holden. said that one of 
the sreatest hindrances to the extension of our foreign trade was 
the nse of English measures and coinage in commercial quotations, 
If we were to extend our trade in countries where German intiu- 
enc? had hitherto prevailed, we must adopt systems that were most 
eeiiy understood by purchasers, and he regarded the use of the 
In tric system of Weights and measures, together with a decimal 
monetary system, as of the first importance. 

A Bill is to be introduced into the next session of Parliament. 
with the support of the Association of Chambers of Commerce, for 
the aloption of a decimal system of coinage. and if this passes into 
law. as is confidently expected, it is intended to follow it up with 
a Bill for the adoption of the metric system of weights and 
measures, The eciaage proposals favour the Horin as the monetary 
unit divided into 100 cents, so that all existing wold and ges 
coins will remain unchanged in value: the cent will be worth 2¢ of 
the present farthing. This system is essentially the same as ‘that 
which we have advocated. in which the sovereign is divided into 
ten ilorins and L000 mils: indecd, the only material difference lies 
in the name of the cent or mil. 

The Weights and Measures Bill will not make the use of the 
metric system compulsory in manufacturing processes, but only in 
Sales. 


‘Development of Empire Resources.—An intinential 
Cominittee has been formed wider the title of the Empire Resources 
Development Committee withthe following objects :—(1) Toadvocate 
(a) the conservation for the benefit of the Empire of such natural 
resources as are. Or may come. under the ownership or control of 
the Imperial, Dominion, or Indian Governments; (4) the develop- 
ment of selected resources of the Empire under such conditions as 
will vive to the State an adequate share of the proceeds ; (¢) the 
appointment in due time of a Board for the conservation and deve- 
lopment of the resources of the Empire. so that Imperial effort 
may be concentrated on asseta rip? for development for the common 
wood ofthe Empire. (2) To take such action as may from time to 
tune appear to be desirable in order to disseminate information in 
revard to the objects of the Committee, to arouse and maintain 
public interes’. to enlist public sympathy and support. and to 
co-operate with other Committees and Associations having. similar 
objects. 


British Trade with Canada.—Hefure leaving Canada 
for his coming official tour inthe United Kinydoim to discuss with 
British manufacturers the opportunities for the development of 
ritish trade in Canada. Mr. Hamilton Wickes, H.M. Trade Com- 
missioner. Issued a statement to the Press (says Reuter) expressing 

his opinion that there is a valuable market there for an increasing 

quantity of British manufactures and products of the Empire 
generally. He points out. however. that the British are not as 
Well sitnated for developing their trade in Canada as the Canadians 
are for developing theirs in the British Isles. “This disparity 
is not the fault of the Canadians, but is caused by the laws relating 
to insolvency, to the incorporation of companies and to trade 
marks, and also by Customs regnlations. There is a strong ten- 
dency. he says, on the part of business men in Canada, and in par- 
ticular of architects, engineers. accountants. and contractors to 
favour the United States. Mr. Wickes believes that this state of 
affairs urvently calls for amelioration in the national interest.” 
This isa matter which is by no means unfamiliar to electrical men, 
who will be fully in agreement with Mr. Wickes in regard to the 
necd tor amelioration, 

Norwegian Water Power.—A Committee of the Storthing 

has requested the Norwegian Government not to allow, in future. 
foreigners or foreign companies to acquire Norwegian waterfalls, 
except in special circtunstances. -—- Limes, 


‘National Insurance (Part 11) (Munition Workers) Act, 


1916. - DECISIONS ny THE UMPIRE : 


Contributions aure Payable in respect of :— 


2.107 X. Workmen engaged wholly or mainly in shrinking iron 
hoops on to the ends of cast-iron pipes. Application 483.) 

2.102 X. Workinen engaged wholly or mainly in making metal 
reflectors for lighting: purposes. 


Contributions are Nat P ayable in respect of :— 


2.104. Workmen employed by water companies and engaged in 
attending to the operation of water-softening plant, 


Brown Coal Deposits in Australia.— According to the 
Melbourne Aye, a deputation froin the Institute of Victorian 
Industries waited upon the Premier. in December. to urge upon 
him the development of a scheme tor the utilisation of the brown 
coal deposits of the State. The deputation ineluded Prof. Payne. 
Messrs. A. M’Nicol and T. J. Greenway, consulting engineers ; 
H. R. Harper. City Council electrical engineer; D. Clark. Chief 
Inspector of Technical Schools : A. H. Merrin. Chief Inspector of 
Moines; F. H. Bathurst. and J. Stephens, secretary to the Institute. 
The interview was held in private. Resolutions were aubmitted 
for the consideration of the Governinent, as foilows : 

l. That the brown coal deposits of Victorian are of vast extent, 
and it having once been demonstrated that brown coal can he 
Utilized at a cost to compete with black eoal (on which point the 
Brown Coal Committee considers the evidence to be very favourable). 
the power potentialities of these deposits are practically unlunited. 

2. That the Institute of Victorian Industries urges the Govern- 
ment to take stepe towards the immediate development of a seheme 
for the utilisation of the brown coal deposits of the State. especially 
in the direction of (a) briquette manutacture ; (0) power production 
ona larre seale, 

3. That a working unit be obtained for the making of briquettes 
in Victona. In order that an etheient machine be obtained. a 
suitable man should be sent to the U.S.A. and elsewhere to make 
Inquiries as to lateat practice. and advise as to the most suitable 
plant. At the same time, inquiries should be mude concerning the 
latest practice and most suitable plant for the winning and 
utilisation of brown coal for all purposes. 

4. That the Commonwealth Government be informed that the 
Institute of Vietorian Industries is considering the question of the 
utilisation of Victorian brown coal deposita tor cheap power, which 
may be applied to the treatment of zine Concentrates, 

The speakers at the deputation dealt with various phases of the 
subject. The Premier sind he was greatly impressed by the 
Valuable sugwestions that had been made. They hat opened up the 
question ot the utilisation of the brown coal deposits on a larver 
scale than had been previously anticipated Owing to the quantity 
of technicalities surrounding the question, he intimated that he 
would have the speeches of the deputation and the data presented 
to him printed. in order that the Cabinet might go fully into the 
propositions made by the deputation, 


Exhibition Promoter's Failure-—Wattrr Cawoon, 
Lto.. London and elsewhere. The Financial Times reports that 
under a compulsory windinyg-up order made in this case, the report 
of the Otħcial Receiver shows liabilities 11.3839, no assets of 
substantial value, and a deficiency of £21,465 as reyards con- 
tributories. 

The company was formed in 1912, with a nominal capital of 
£12,000, to carry on business as exhibition promoters. It organised 
the Shipping. Engineering, and Machmerv LEahibition and certain 
other exhibitions, which had every prospect of success. It was 
intended to hold the Shipping, Engineering. and Machinery Exhibi- 
tion in I914., bat owing to the outbreak of war it was postponed to 
1917. The Dutch Royal Commission would not agree to the 
postponement. and demanded repayinent of the amount paid by 
them for space rental. A trust was formed to hold the 
company’s funds until it had been finally decided whether the 
proposed exhibition should be held or cancelled. but in October 
last a compulsory winding-up order waa made by the Court. The 
failure of the company is attributed by Mr. F. W. Bridges (one of 
the promoters?) to the outbreak ot war. the immediate cause being 
the action of the petitioning ereditors in pressing for judgment. 
In the opinion of Mrs. Cawood (a director), the failure is due to 
the company not carrying out its contract with the petitioners and 
to the extravagance of the managing directore with the companys 


funds. l e 


Volunteer Notes.— FIRST Hasior ENGINEER VOLUN- 


'TEERS. — Headquarters, Balderton Street. Oxford: Street. —Orders 


for the week. by Lieut.-Col. €. B. Clay. V.D.. Commanding : - 
Monday. February Mh.— Technical ter Plitoon No. ¥ at Regency’ 


Street. Squad and Platoon” Drill, Platoon No. 0. Signalling 
Class. Reeruits’ Drill. 6.30 5. i i 


Tuesday. Fehruary Gth. A volunteer fatigue “party is required 
to assist the Quartermaster. ERs Vek of i 
Wednesday. February 3th- Instructional Class, 6. 13. Platoon 
Drill. Platoon No. 1. 
Thursday, February Xh- Platoon Drill, Platoon Ny. 7. 
lance Class by M.O., 6.30, 7 7 Se : 
Eriday. behruar ye iver Technica 


Ambu- 


ar Platoom No. 1a, Regency 


Street. Synad and Platoon SE: Nooo. Sivnalling Clasa. 
Recruits’ Driil. 6.302 8.40. v’ . 
Sadurday. Kehruary Wth— SU.O0.'s Class, O30, ld Company- 
Commander Fleming. ea > 
Sunday. Lehruaral Ith.-~Entrenchiny at Ottord. Fatade Nici 
a E. & C. Railway Booking Otfeed. 8.45 a.m. l t 


- 


(Bycorder), MAADEL. eÝ. Adjutaw. 
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Fatalities.— The adjonrned inquest was held last week, 
at Bradford, on Miss Jeannie Kathleen Revan, the conductress who 
lost her life in the recent tramway collision near Wyke, when a car, 
.» Which slipped its brakes at a hilltop terminus. ran into another car 
going at normal speed in tbe same direction. The conductress of 
the runaway car (Mrs. Eva Haryott), who had been alone on the 
car-~the driver being absent delivering a messaze—vave evidence 


‘that she knocked off the hood switch to cut off the current, and 


hen pulled over the air and oil brake, but that did not seem to 
paks day difference to the speed. She found she could not mote 
hand brake. and therefore assumed it must have been already 
on. She eventually jumped off the car. She gave evidence on the 
advice of her solicitor, to refute rumours in the district that she 
- had been “playing about ™ with the brakes whilst the cars was at 
Wyke. As a matter of fact, she was on top changing the indicators. 
There was another rumour that she and the driver had disappeared 
together. The Coroner said these rumours had led him to adjourn 
the inquiry, so that anybody who knew anything could come for- 
ward, but nobody had done so. The witness said her instructions 
were not to touch the brakes except in emergency. The oil brake 
was simple. When she put on this brake she did not release the 
clip, and it slipped back. On the second occasion it did the same 
thing. In answer to a question as to why she had not released the 


clip, she agreed that she was upset anda bit flurried. The jury, 


handed in written replies to questions asked by the Coroner. They 
found that the brakes had been put on, but not tightly enough to 
hold the car against the high wind. They did not believe anyone 
had taken off the brakes, or that the car would have started by 
itself if the brakes had’ been properly applied. There had been a 
degree of negligence on the part of Driver Hudson, deserving 
censure, but it was not of a criminal character. The jury recom- 
mended that more practical tuition should be riven to conductresses 
regarding the application of brakes, and that a more efficient 
method should be adopted when drivers were changing ends. Con- 
ductresses should have practical tuition in brakes. Mr. C. J. 
Spencer, Bradford tramways manager, said he did not know in 
what way the method of learning could be improved. If it was 
possible to put each conductress on a car before turning her 
out it would be done. The jury said they did not suggest inefficient 
training of conductresses, and thought Mr. Spencer's promise would 
meet their wishes. The Coroner hoped the case would be a lesson 
to the driver, and he would pass it on to other drivers if he saw 
them leaving their cars. Hudson promised to do so. 

At Smethwick. last week, at an inquest into the death of Thomas 
E. Thompson (40), coal trimmer at the Smethwick power station, 
the jury returned a verdict of “ Accidental death.” It appeared 
from the evidence that Thompson overbalanced and fell into a 
hopper while shovelling coal from a hopper which was out of use, 
into one which was charging the boilers. He was buried in slack, 
and it was 20 minutes before his body could be got out. 


* The A.S.E. and Trade Union Rules.—In hisreferences tothe 
Manchester Conference. the Times Special Correspondent said that 
not the least important of the resolutions submitted reminded the 
Government of the pledge to restore Trade Union rules and condi- 
tions after the war. and called on the Government to prevent any 
evasion of its plalge by unscrupulous employers. “The resolution 
does not explicitly demand immediate restoration. It may, perhaps, 
be regarded as a statement of an unquestionable right rather than 
the declaration of a final decision. In this connection one notes 
that the Amalgamated Society of Engineers, in a resolution of their 
own, add to an athrmation of the right to complete restoration a 
frank recognition that, owing to permanent industrial changes 
during the war, it may not in all cases be practicable to secure 
absolute and literal restoration of every Trade Union custom. The 
resolution goes on to declare that if good reason can be shown for 
regarding restoration as impossible. and if new, and at least 
equivalent, concessions are given to the Unions, Labour will be 
ready for negotiation on the matter. How far this attitude on the 


part of the Union most vitally concerned will commend itself to, 


the Party as a whole, remains to be seen, but the submission of the 
resolution is, in itself, one of the most striking fruits of the fore- 
sizht and innate common sense by which the responsible Labour 
movement is justified.” | 
At the meeting. Mr. J. T. Brownlie. representing the Amalga- 
mated Society of Engineers. moved the following resolution :— 
* That this Conference, believing that the attempt to negotiate 
a binding industrial truce between Labour and Capital might well 
create more friction than it would prevent. cannot regard the con- 
clusion of such a truce as either practicable or desirable ; but that 
this Conference would welcome the initiation of negotiations 
between Trade Unions and Associations of Employers in each 
industry with a view to the settlement by agreement, wherever 
possible. of the serious industrial problems that will arise after the 
war. This Conference. therefore, re-athrins its belief in the pre-war 
` methods of negotiation betwe:n employers and employed. and 
affirms its opposition to any system of compulsory arbitration in 
trade disputes.” i 
The engineers recognised, Mr. Brownlie said (according to the 
Times report), that it would be in the interest of all parties that, at 
the end of the war, the country should be free from industrial 
strife. They would welcome negotiations between employers and 
employed for the settlement of any differences which might arise. 
But they. were not willing to place any ditticulties inthe way of the 
uso of the strike weapon as a last resort. and they could not accept 
the principle of compulsory arbitration. . 
The resolution was rejected by a large majority. and the Con- 
ference accepted in its place a plain declaration of hcstility to 
compulsory arbitration. ; ~ 


. cases where the cable has been damaged. 


- and inopportune. . =o z 


Localising a Fault. —The following letter has been 
received :—Being interested in mains work, and having read 
“ Mains Assistant's”? letter in your current issue, I venture 
to suggest a sinple, I will not say the best, method of locating 
a fault such as he describes, which consists of a fall of 
potential test. : l 

Before doing so, may I be permitted to state that, in my 
experience in connection with triple-concentrie lead-sheathed 


-and armoured cables, nine-tenths of the faults have been 


found in straight-through or service joint boxes, except in 
Having proved 
that all three conductors are shorted and earthed, you must 


© satisfy yourself that no earths are existing en any of the 


consumers’ installations, and T should suggest, in this case, 
the withdrawing of all the consumers’ fuses before carrying 
out the test. 

The apparatus required is a variable resistance (usually a 
bank of lamps), capable of passing anything from .25 to 3 
amperes, and a millivoltmeter with a range of 0-500. 

In this case it will be necessary to take a test from each 
end of the feeder, care being taken thet the ends not in use 
are left entirely disconnected. 

The method of procedure is to pass a suitable current from 
one end a to the fault, say, vid the positive conductor, using 
cither the negative or neutral conductor as a test wire. The 


sian Sse Su, TO 
PI from 


Fault (short and eorth) 


Fia. 1.—Tersts FoR SHORT AND EARTH ON ALL THREE 
CONDUCTORS. 


same amount of current is then passed through to the fault 
from the other end B, which must be vig the same conductor 
ne the first test, a note of the readings, of course, being 
taken. ; 

The distance of the fault from a, which is the end first 
tested, is obtained from the following formula: L X v, = 
(v, + v,) = distance of fault from A, where L denotes the 
total length of the feeder in yards, and v, and v, the first and 
second tests respectively. l 

If only one conductor had been earthed, and no short cir- 
cuit, it would only have been necessary to test from one 


end, with the three conductors shorted at the opposite end, 


as will be seen from the following diagrams :— 


fast ç 


: fault UE 


First Test. ‘ Second Test. 
Fig. 2.~—Trasts FOR EARTH WITHOUT SHORT ON ONE 


CONDUCTOR ONLY. 


> 
~ 


Having calculated the distance, ìt may be found that the 
test brings you within 2 yd. of a straight-through or service 
joint box, which, of course, one would naturally open out. 

I do not say it is correct to within a foot, but I have 
located something like 100 faults on concentric mains with 
the above tests, and the farthest I have been away is 3 yd. 
on lengths varving from 450 to 700 yd. 

The only tine that I find this test difficult to apply is 
when there happens to be two earths at different points on 
the same conductor, or when there is excessive leakage from 


. any tramway rails where they run parallel to the cable and 
. the ordinary street distance away. 


However, my experience tenches that if you have a sensi- 
tive dead-beat instruinent, and always clean contacts at “he 


testing points, with fairly heavy testing cables, the above 
- test will not lead you very far astray.— P. WARDLE,. Carlisle. 


January 28th, 1917. 


. British Tungsten Ores.—Some specimens of the im- 
portant tungsten ores, wolframite and scheelite. have been received 
at the Imperial Institute from the Federated Malay States. Wol- 


.-framite, commonly called wolfram. which forms the bulk of the 
- tungsten ore produced, occurs in various parts of the main moun- 


tain range in British Malaya. and in Pehang and Trengganu, 


' Schezlite is mined in Perak and Selangor.— The Timez. 


Russian Electrical Energy Tax. — The proposal -to 
impose a tax on electrical energy is once more before the Council 
of Ministers. The Minister of Finance has subinitted his con- 


- clusions on the views of the departments that had expressed theni- 


selves against various features in the project. ‘The most pronounced 


- objection was that of the former Minister of the Interior, Chvostalf, 
who found that the taxation of electric lighting in private rooms, 


along with kinematographs, places of amusement, and business 


premises, at the rate of 4 copecks per KW.-hour, was unfair, onerous, 
; wie 


Lara 


“7916, 
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Technical Works for Men on Active Service. —We are 
indebted to the Chloride Electrical Storave Co.. Ltd.. for a set of 
their excellent pamphlets on accumulators, for transmission to our 
correspondent, Corporal S. J. Knight. with the Mesopotamia Expe- 
ditionary Force. 


Irish Coalfield Development.—In connection with the 
proposed development, under State aid, of the Wolfhill (Queen's Co.) 
anthracite coal area, the scheme provides for the erection of a 
central station at which would be placed suction engines and plant 
to venerate electricity for hauling, winding. pumping. coal cutting, 
od the driving of aerial ropeways, 


Engineers’ Wages.—The Clyde District Committee of 
the Amalyamated Society of Engineers yesterday made application 
to the Employers’ Federation for an advance of 4d. per hour. This 
is the largest claim ever made by this Society. and is their fourth 
since the outbreak of war. Up to the present time they shave 
received advances equal to Lid. an hour. Daily Telegraph. 


Institution and- Lecture Notes.—Roentgen Society.— 
At the next meeting Dr. Fournier d'Albe. Physicist to the Board 
of Inventions and Research, ia to demonstrate his type-remling 
optophone. by which blind persons are enabled to read ordinary 
letterpress by ear. This is done by audible telephone currents, pro- 
duced by intermittent light of various musical frequencies. The 
printed sheet is passed over a slab with an aperture. upon which a 
horizontal beam of light is projected from an illuminated disk. and 
by means of a set of selenium bridges exposed to light retleeted 
from the type. sounds which vary with the shape of each letter are 
produced and carried through the telephone. The inventor states 
that the alphabet can be learned in three or four days, and with 
practice a speed of 25 or more words read per minute can be acquired, 
Dr. Fournier d'Albe also proposes to show other properties and 
applications of selenium, including its direct action in which one 
lamp is made to light another without a relay. 

The meeting will be held at the Institution’ of Electrical Engi- 
neers on Tuesday next. at S15 pm. Visitors interested in the 
subject will be welcomed on this oucasion. 

Institution of Electrical Engineers. 
are announced to be held in London :— 

February 8th. -R. Townend, ‘ Frequency Changers.” 

March Sth.—G. A. Juhlin,  Voltave Regulation of Rotary Converters.” 

March 22nd.--F. R. Me Berty. ©“ Machine Switehing Telephone Gear.” 

April 2th. Discussion on “ Wayleaves, with introductory paper by Mr. 

C. Vernier, 

April 26th.—G. V. Twiss. “ High-Tension Overhead Transinission Lines.” 

May U7th. Annual general meeting. 

Inquiries.—Makers of the “ Hofmann” connector for 
bare wires are asked for. This is a metal sieeve with two trans- 
verse holes; the wires being laid in the sleeve side by side. a drift 
is driven through each hole between them. forcing them into 
recesses in the sleeve. and afterwards rivets are put through the 
holes and closed. 

A correspondent inquires the 
“ Float ` electric lamp. 


The following meetings 


name of the present maker of the 
It is required for shipyard use. 


“Sale of Siemens Shares.—The Public Trustee will 
shortly offer for sale by public tender 119.660 shares of £5 each. 
fully paid, in Siemens Bros. & Co.. Ltd. An announcement on the 
matter appears in our advertizement pages to-day. 


~ 


OUR PERSONAL COLUMN. 


The Editars invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—The Rochdale 
Corporation Gas and Electricity Committee last week 
accepted the resignation of Mr. C. CLARE ATCHISON, the 
borough electrical engineer, owing to continued indisposition. 
li November last Mr. Atchison was given leave of absence, 
owing to a breakdown in health, 
month later. He went to Rochdale from the South of Eng- 
land in 1900 as clerk of works in connection with the elec- 
tricity undertaking, which was then being started, and be- 
came the electrical engineer, having also the tramways under 
his supervision in the early days. 

The Southampton T.C. has decided to advance the aie 
of the tramways manager, Mr. Rosson, from £400 to £500 
a vear. | 

Mr. J. McEbroy, general manager of the Manchester Cor- 
poration tramways, has been granted leave of absence in 
order to take up work under the Admiralty in connection 
with the organisation of shipyard labour at the request of 
the Government. Mr. MeElroy organised the conveyance 
of workinen to and froin munition works in London. 

At the Town Hall, Ilfracombe, recently, Mr. ALFRED Rupp, 
who is on the staff of the Tifracombe Electric I, ight & Power 
Co., Ltd., having been relief stoker and mains man since 
Was publicly presented with the Roval Humane 
Society's bronze medal and certificate of honour for con- 
spicnous bravery in saving the life of Dorothea Thorne at 
Cheyne Beach. Mr. Rudd had previously saved four or five 
persons from drowning, and had been awarded certificates 
from the GSoctetvy. The rescue for which the medal men- 


“tioned was granted was a very plucky one. 


and this was extended a 


A girl was 
wasbed off the steps by the sea at bish tide, and would have 
been drowned bad not Mr. Rudd dived in. ‘The sea at the 
tine Was too rough to allow a landing near, and he had to 
swim with ber a considerable distance. 


General.—The Dublin Corporation Electricity. Supply Cum- 
mittee has re-elected Coun. J. J. QoNema. chairman for tbe 
ensuing vear, and Coun. L. Snertock deputy-ebairinan. 

Mr. Josera MannaGH has been appointed engineer to the 
Dublin Pott ant Docks Board, on probation for 12 months, 
at a salary of £6090. 

The Western Mail says that Mr. 


Jaļmes Davirs, chief elec- 


trical engineer, received a severe shock at Llandebie Cal- 
bery, but recovered consciousness under treatment. 
The following announcement appeared ìn the Londen 


Gazette on Jannary 
tenant (Temporary 
porary Captain.” 

Roll of Honour.—IJ.ieutenant F. E. Joses, R.E.. engineer 
to the Tyldesley (Lanes.) District Council, has been men- 
tioned in dispatches by Sir Douglas Hing for syne excellent 
work in France. 

Private C. B. Crosspy, Roval Warwickshire Regiment. who 
has died of wounds received whilst acting as a stretcher 
bearer, enlisted from the carbon lamp department of the 
British Thuson-Houston Co., Ltd.. of Rugby. 

Sapper G. Tinney, of the Royal Engineers, who has been 
awarded the D.C.M.. was before the war a telegraphıist at 
the Leeds General Post Ofħee. 

Corporal J. Cuapwick, Lancashire Fusiliers, 
killed in action, was an electrician at Messrs. 


Mth: — Roval Engineers: Second-Laeu- 
Lieutenant) CLype Haicas to be Tem- 


who has been 
Bibby and 


Baron’s, Bury. Tle was 385 vears of age. 
Sergeant James SMITH, Scottish Ritles, who was emploved 


in the perinanent-way departinent of Blackburn Corporation 
tramways, was wounded in the Loos battle, and had been 
awarded the Military Medal for assuming command of his 
company When all the officers had fallen, has been killed in 
action, 

Sergeant P. Grey, of the York and Lancaster Regiment, 
of the Leeds city tramways department, has been awarded 


the D.C.M. \ 
The Times reports that Ticutenant H. R. Hrer-Saaw, 
previously reported mising on July I9th last, now 


R.F.C.. 


unotticially reported shot down imn aerial action with bis 
machine and killed, aged 20 years, was the only son of Dr. 
and Mre. Hele-Shaw, of Coleherne Court, S.W. 


Licutenant T. S. H. SCHWER., Northumberland Fusiliers, 
younger son of Sir Edward Schafer, Professor of Physiology 
in Edinburgh University, who has been Missing since Sep 
tember, 1915, is now officially assumed to have been killed. 

Company Sergeant-Major James Scott, Boval Irish Rites, 
killed in action, was in the service of the Belfast tramways 
before the war. 

Obituary.—Mr. J. Toprr.—The death occurred on Janu- 
ary 22nd, at Hale (Ches.), of Mr. John Toder, late Austrahan 
representative for Messrs. Belliss & Moreom, Ltd. He was 
in his lst year. j 


NEW COMPANIES REGISTERED. 


(145,852).—Private company. 
with a capital of £40,800 in 
on the business of manufacturers of and 
ewitthboards, and other electrical and 
apparatus, Ac.. and to enter into an ayreement 
with Brook, Hirst & Co., Ltd., and Frskine, Heap & Co., Ltd. The sub- 
seriters (with one ord. share each) are: J. M, Scott Maxwell, Baillieston 
House, Baillieston, Lanarkshire, electrical engineer; H. C. Siddeley, 68, 
Foxley Lane, Purles, Surrey, electrical engineer; J. A. Hirst, Douaclonev, 
Deganwy, North Wales, electrieal engineer; A. Erskine, Brantwood, Oak 
Drive, Fallowfeld, Manchester, electrical engineer, ‘The first directors (to 
number not less than two or more than seven) are: J. A. Hirst (nominee of 
Brook, Hust & Co., Ltd.), J. M. Scott Maxwell (nominee of Electric Control, 
Ltd.) A. Erskine (nominee of Erskine, Heap & Co.. Ltd.) and H. C. Sidde- 
lev. A member holding 120 ord, shares may from time to time appoint and 
renove a director, Qualification, one ord. share. Remuneration (except 
managing director), as fined by company, Selicitur; T. M. Dutton, 19, News 
gate Street, Chester, Secretury > H. C. Siddeley, 


British Switchgear, Ltd. 
This company was registered on January 25th, 
£l shares (40,000 pref.), to carry 
dealers in electrical switchpear, 
mechanical machinery and 


OFFICIAL RETURNS OF. ELECTRICAL 
COMPANIES, 


British Miniature Electric Vehicles, Ltd.—Particulars of 
£3,000 debentures, created January Ith, 1917, filed pursuant to Section 93 (3) 
of the Companies (Consolidation) Act, 1908, the amount of the present issue 
being £1,000. 0 Property charged): The company's undertaking and property, 
present and future, including uncalled capital, No trustees, 


Duroglass, Ltd. anuarv 12th, 1917, of £309 


debentures, part of a series “of which particulars have already been filed. 


Keynsham Electric Light Co., Ltd. (64,634).—Canital, 
£5,000 in 3.000 pref. and 2,000 ord, shares of £1 each. Return dated Decem- 
ber 19th, 1916. All shares taken up; £5,000 considered as paid. Mortgages 
and charges: £2,080. 


Masham & District Electric Supply Co., Ltd. (138,306).— 
Capital, £2000. Return dated May Isth, 1916 (filed August 25th), 902 pref. 
and 500 ord. shares taken up; £1062 paid on Wr pref. and 180 ord.; £0 
considered as paid on 320 ord. Mortgages and charges: £220. 
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Electric Zinc Co., Ltd. (127,838).—Capital, £2,000,000 
in 400,000 pref. and 1,600,000 ord. shares of £L each, Return dated Decem- 
ber 3lsn 1916. Seven shares taken up; nothing called up. No directors have 
been appointed. Mortgapes and charges: Nil, 


Aron Electricity Meter, Ltd. (58,650).—Capital, £850,000 


in 225,000 ord. and 125,000 pref. shares of £L vub. Return dated) January 
2nd, 1917. 125,000 ord. and 125.000) pref. shares taken up; £126,948 


los. pod on the pref., including £52 


f i los, on 104 forfeited shares; £125,000 
considerad as paid on the ord, 


Mortgages and charges: £96,000, 


East India Tramways Co., Ltd. 
£100,000 in 15,900 pref.. 35,000 ord., and S5000 d f. shares of £l cah. 
Return dated December 15th, 1916. 7,500 pref 43.433 ord., and 50.000 def. 
shores taken up; £} per share called up on 7476 pref. and seven ord... £7,489 
peig, including £6 on 24 pref. shares forteited | &83.426 considered as paid on 
33,426 ord. and 50,000 def. Mortgages and charges: Nil 


Delagoa Bay Development Co., Ltd. (76,099).—Capital, 


shares. 


£166,300 in 10s. shares, Return dated December 5th, MG. | 267 4000 shares 
taken up; 10s. per share called up on 177.400; £88,720 paid: £45,000 con- 
sulered as paid on 90,000) shares. Mortgages and charges: £188,900, 


Northampton Electric Light & Power Co., Ltd.—Issue 
on January 2nd, 1917 (at 20 per cent. discount) of £1,835 debs, part of a 
series Of which particulars have already been filed. 


Pernambuco Tramways & Power Co.. Ltd.—Supple- 
mental to trust deed dated January I%th, 1917, modifying trust deed ol 
August llth, 1913, and extending: time for repayment of £1,250,000 debs, 
secured thereby, ; 


National Electric Construction Co., Ltd. (53.364).— 
Capital, £125,000 in 10ẹ. ord. shares. Return dated September Gih, 1916 
170,000 shares teken up; IDs. pir share called up on D51449; £73.74 bs, 
paid ; £9,425 10s, considered as paid on T8851. Mortgages and 
£75,000. 

Northern Engineering & Construction Co.. Ltd. (95,550). 

‘apital, £3,000 in 2,940 ord. and 60 founders’ shares of £1 vach. Return 


dated December 30tb, J916. 1,905 ord. and 40 founders’ shares taken up; 
£305 paid; £1,080 considered as paid. Mortgages and charges: Nab. 


charge Ss: 


CITY NOTES. 


East London Railway Co.—During the vear ended De- 
cember 3ist the number of passengers carried was 9,598,000, 
against 8,519,550. At the previously ascertained average rate 
of 127d. for each passenger, the tratie from this source 
should now yield over £49,500 per annum. Owing to the 
position of the company as alfected by conditions formulated 
under Government control of railways, it appears that only a 
portion of the interest accruing on electrification capital will 
be recoverable. This will affect the company’s Interests and 
those of the stockholders prejudienlly, The Government, 
having benefited by the great increases Mm passenger trafie, 
are being approached by the directors with a view to the 
company’s case being specially dealt with; that is. by recoup 
ing them the amount due and becoming due in respect of the 
contingent liability for interest on capital expenditure on the 
electrification of the railway. 


Chatham & District Light Railways Co.—l or the year 
ended December, 1916, the revenue was £64,567, and the 
expenses were £34,441, leaving £30,226. There are deducted 
rent of Corporation lines, interest on debentures, amount 
Written off investiments (€1,330). reserve for depreciation 
(£6,000), maintenance reserve (£2,000), and other items, 
amounting in all to £15,975, leaving £14.25), plus £5,150 
brought forward. After paving the preference dividend, and 
a total of 7 per cent. for the year on the ordinary, £307 Is 
payable to the directors, leaving £5.74 to be carried forward. 
There was an increase of £3,650 in revenue and £2,111 in ex- 
penses as against 1915. It has again been impossible, owing 
to shortage of labour and difficulty in obtaining anatertals, to 
maintain the track and rolling stock in the usual state of 
repair, and £2,000 has been added to maintenance reserve 
account in order to make some provision for the repairs whieh 
wil have to be undertaken when the wards over. During 
the vear £17,500 debentures have been purchased and re- 
deemed. Annual meeting: February 12th. 


Metropolitan Railway Co.—Dividend upon the ordinary 
stock for the past half-year at the rate of €} per cent. per 
annum, making I oper cent. for the vear, and carrying for- 
Ward about £14,500, after placing £20,000 to the general 
renewals fund. Dividend on the Surplus. Lands stock at 
the rate of 23 per cent. per annum, carrying forward £2,600, 
after placing £3.44) to reserve accounts. 

Russia.—T The B. A. Englund ‘Telephone Equipment 

urean, Moscow, is being formed, with a capital of 1,000,000 
roubles, 

Westminster Electric Supply Corporation, Ltd. —The 
Mreetors recommend, subject to final audit. a dividend at 
the rate of 9 per cent. per annum, less meome-tax, for the 
last half-year (making 7 per cent. for the vear). 


-” 


r 


STOCKS AND SHARES, 


TUESDAY EVENING. 
Littte is heard in the Stock Exchange nowadays except on 
un matters as those concerning the new War Loan, This 
i eck the time has expired for taking advantage of the Trea- 
My s offer of 3s. 4d. per cent. extra interest to those who 


(74,457).—Cuapital, | 


- 


paid m their money up to three o'clock on January gist, 
Probably next week will be a guet one, so far as the loan is 
concerned, and then there will be a grand rush at the finish, 
with cumulative exeiterment day by day until February loth 
has come and gone, During this period, the remainder ot 
the markets round the Jouse are bound to suffer more or 
less from the general aitluence of the loan. A side-issue 
Which receives a certain atuount of attention in the markets 
at the moment is whether the Stock déxchange will be classed 
as a non-essential industry when the oftheial pronouncements 
are muitde. The odds at present favour the idea of its being 
deemed essential, 

The first of the Pome Railway dividends made its appear- 
ance at the end of last week in the shape of the Metropolitan, 
The company has declared a dividend of 34 per cent. actual, 
making Po per cent. for the vear, the same as that for the 
previous Ì2 months. The batanee forward is £1,509 up, ant 
the renewals fund gets an extra £5,000, 

The other dividends which have been declared during the 
puat few days are all gn practically the same lines as those 
ola year ago; and so far as the Heavy stocks are concerned, 
prices have reacted until they stand now at what is nearly 
a T percent. basis of vield. As the Metropolitan pays about 
4) per cent. on the money, the proprietors may have the 
proud feeling that, judging by the price alone, their stock 
commtnands a higher credit than Conseols or the new War 
oan! The Surplus Lands stock remains at 46, and Metro- 
-politan deferred dividend stock dropped a point to 19. 

Underground Electrics were somewhat pressed for sale by 
those who had boucht the bonds cheaper, were prepared to 
take their profit, and to re-invest the money into the popular 
stock of the moment. When these sellers had been disposed 
of, the price recovered from SU to 894, which still leaves it 
lower on the week. The £10 shares remain in the neigh- 
bourhood of 2, and the Is. shares area trifle under 6s, Weak. 
ness in the pre-ordinary stocks of the Home Railway com- 
pantes is stil noticeable. 

The Treasury issued a notice towards the end of last week 
Which came as something of a bombshell to those markets 
Which had been dealing with a fair amount of freedom in 
securities of the Amencan-Canadian electric power order. The 
bargains have been almost entirely sales on behalf of holders 
on this side, the purchasers taking the securities for America. 
The Treasury, in them atest enactment. lay down that no 
securities poust be shipped from this side without special 
permission: and this, of course, has brought to a standstill 
the business which had been going on in the classes of shares 
mentioned, 

The list comprises shares in undertakings which probably 
not one British investor in 5.000 has ever heard of, but the 
high levels to which prices have recently been hfted in New 
York, Washington, and Boston proved too strong a tempta- 
tion for British holders of the shares to resist; and they have 
heen sending them out mm quantities of late. A special meet- 
ing of the Stock Exchange Cotumittee was hastily cated to 
decided what ought to be done in connection with trans- 
actions that have not vet been settled up: and the matter 
now rests between the House and the Treasury, awaiting the 
decision of the latter. 

More strength is shown by Brazilian Traction shares, which 
rose to 50, ex the quarterly dividend of 1 per cent.—equal, 
of course, to ls. net. This is due to the preatly improved 
complexion that Brazilian affairs have assumed on the re- 
atirnnation of the expectation that Brazil will be able to 
resine cash payments of her debts by next August. Such 
anticipation has been current for some tine past, but ngne 
too much’ credence was place in it. Now, however, the 
President of Brazil has practically endorsed it; and Brazilians 
are distinetly better in COTISEGUeTICe, l 

A erossenrrent is the uncertainty felt with respect to the 
securities Which the Treasury has announced it will requist 
tion from holders in connection with its scheme far regulating 
foreign exchange. Some surprise is expressed at what looks 
an arbitrary proceeding on the part of the Government, 
although the requisition would not have been necessary hal 
holders of foreign securities come forward, as they ehould 
have done, to lodge the stocks and shares for which the 
Treasury asked the deposit voluntarily. Those who refrained 
from sending in their stocks will find themselves in a much 
less favourable position, as regards mterest and repayment, 
than those who complied with the earlier request. 

The Argentine stocks are steady, but there is no recovery 
in the British Columbia Bleetrie Railway issues, 

The market in electricity. supply shares remains extremely 
placid. There is a little business doing in Cites and Coun- 
ties: otherwise, the group is without feature. Bargains were 
Inarked in the early part of the week in South Metropolitan 
Electric ordinary round about 17s. Öd. 

There are not many changes in the market for telegraphs 
and telephones. Anglo-American Telegraph preferred is once 
more better. but the deferred sticks at 224. The Eastern 
group has given wav a trifle, Eastern ordinary being a point 
down at I37. while Globes receded to 12.. United River Plate 
Telephones have again cased off. There is a good deal of 
quiet selling going on on the part of holders who want to 
invest into the new War Loan; and although (we are glad 
to see) some of the papers are beginning ta sound a note of 
caution on this point, the tendency is still for the investor 
to sell what he has, and to buy the new stock. 
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That note of caution is necessary, because it does not 
always follow that a sale of existing stoek—especially if made 
at a heavy sacrifice—is necessarily im the interests of this 
country; and the rather indiscriminate realisations which have 
been made on the ground of patriotism may turn out to be 
less advantageous to the conntry than the sellers antend. 
Every Cisse, of course, must be taken by itself. We make no 
excuse for labouring the point, because it as one of great 
importance; but every intended transaction should be 
examined with a good deal of serutiny before it is carried 
into effect, lest Indirectly it may cause more harm than good. 

Tt is et to bolders of electme lighting: shares to 
notice that the Gas, Light & Coke Co. is paying a dividend of 
4 ps. per eent. in respect of the past half-vear, this being at 
the same rate as for the corresponding six months; but the 
company has had to take £130,000 froin its reserve in order to 
maintain the distribution. 

Babcock & Wileox shares have gone back 23. Britian 
Westinghouse preference are easier at 24. Castner-Nellner 
at 3 and Henlevs at 154 are both a little down, and the usual 
reason for falls in prices nowadays is sufficient to account 
for all of these declines. 

Industrials as a whole are quiet; there is little doing, for 
instance, in the rubber market. The price of the raw imate- 
rial keeps steady at about 2s. 10ł}d. per lb.. but the American 
buyers are holding off—possibly in consequence of the re- 
newed submarine activity started by the enemy. The metal 
markets are quiet, too. There is a rather better tendency in 
some of the armament shares, without, however, any parti- 
cular feature calling for comment. 


+ 


SHARE LIST OF ELECTRICAL COMPANIES. 
Homs ELEOTRICITY Companies, 


Dividend Price 
mi, Jan. 80, Riseor fall Yield 
1914. 1915. 1917, this week. p.c. 


Charing Cross Ordinary 6. 6 3 — 788 
Chelsea . ais os s4 6 4 8 _ 618 4 
City of London .. 9 8 il oe 716 5 
do. do. 6 per cent. Pref. 6 6 10 _ 600 
County of London 7 9 10 — 100 
do. 6 per cent. Pref. 6 6 i — 6 3 1 
Kensington Ordinary .. . 9 1 t — 619 8 
London Electric .. 4 8 1} = 7 210 
do. do. 6 per cent. Pref. 6 6 4n — 615 4 
Metropolitan ve ni 8 2 = 618 4 
do. 44 per cent. Pref. a 84 _ 7 4 0 
Bt. James’ and Pall Mall .. 10 8 6 — 618 4 
South London . A 5 6 34 — 619 0 
South Metropolitan Pref, ‘i 7 La = 6 7 8 
Westminster Ordinary .. o 9 q 58 ~ 6 45 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am.Tel. Pref. .. .. 6 6 94) +4 6 7 2 
do. Def, .. -- BOJ- 88/6 22% _ 6 14 10 
Chile Telephone ae ie oe 8 8 1 —- 614 8 
Cuba Sub. Ord. .. ee .. 6 5 8} — 686 
Eastern Extension - . 1 8 134 — *35 15 4 
Eastern Tel. Ord. se 7 8 187 —1 *6 1610 
Globe Tel. and T. Ord. ee 6 7 12 ~ *6 15 8 
do. Pref, os 6 6 v3 — A 1 6 
Great Northern Tel... os A 22 87 _ 619 0 
- Indo- European oe oe -- 18 18 49 — 612 8 
Marconi oo, ef 10 10 ab — 814 9 
New York Tel. h ; Ss 4 4b 1° -= 49 0 
Oriental Telephone Ord. .. 10 10 2} — 490 
United R. Plate Tel. .. . 8 B ` 6; -A 820 
West India and Pan, .. oe 1 6d. — 240 
Western Telegraph we o 91 8 184 — 15 4 
l Home Ralrs, 
Central London, Ord. Assented 4 4 644 — 6 5 0 
Metropolitan we se 1 1 93° —4 47 0 
do. Districs ` Nil Nil 164 — Nil 
Underground Electric Ordinary Nil Nil 2 —_ Nil 
do, do. “A” .. Nil Nil 6'- == Nil 
do. do. Income 6 6 824 —} 6 14 1 
Foreian Trams, Ac, 
Adelaide Sup. 6 per cent. Pref, 6 6 442 =a 6 1 
Angio-Arg. Trams, First Pref, 5 8 == 9 4 
do. 8nd Pref, ae st 2? = — 
do. 6 PERI ee 5 5 644 _ 716 0 
Brazil] Tractions . oe 4 4 5Oxd +1 8 0 Q 
Bombay Electric Pref. 6 6 10xd _ 6 0 0 
British Columbia Elec. Rly. Pfce. 6 5 62 — 8 1 4 
do, do. Preferred — Nil 44 —_ Nil 
do. do. Deferred — Nil 834 — Nil 
do. do. Deb. 4 4 64 — 6 12 10 
Mexico Trams 5 percent. Bonda — Ni 25 — Nil 
do. 6 per cent, Bonds — Nil 22 — Nil 
Mexican Light Common oe Nil Nil 7 — N1 
do. Pref. ee ee Nil Ni 14 -l bil 
MANUFACTURING ComMPANIES. 
Babcock & Wilcor ww . M4 16 23 -h 6901 
British Aluminium Ord. a 5 7 27 6 — 616 8 
British Insulated Ord. .. as 15 17. 11? — 7 6 10 
British Westinghouse Pref.. .. Th 7% 2} — A 6 18 4 
Callenders .. ee ee ee 16 320 123 a 7 17 0 
do. 5 Pref, ee ee 5 5 4 = 6 5 0 
Castner-Keliner . æ. 0 N Bra — A 618 0 
Edison & Swan, £3 paid - Ni — va — Nil 
do. do. fully paid .. Ni — 18 ~ Nil 
do. do. 4 percent. Deb. 4 4 614 — 610 1l 
Electric Construction .. oe 6 74 a = 8 0 0 
Gen. Elec. Pref... s. «6 6 6 af — 66 4 
do. Ord. .. ae ee 10 10 132 _ 7 6 6 
Henley... ae = . 20 25 152 —} 718 9 
do. då Pref. oe ee ee 44 43 4 =. 6 12 6 
India-Rabper ee ee ee 10 10 124 TON: ag 0 0 
„Delegraph Con, ee ee ee 20 20 838 =ne *§ 5 0 


* > Dividends paid free of income-tax, 


MARKET QUOTATIONS. 


It ahonld be remembered. in making use of the fiyares appeariug 
in the following list. that in some cases the prices are only veoeri, 
and they may vary according to quantities and other circumetance, 


Wednesday. J anuary 31st. 


CHEMICALS, &c. | oem | Peary 
= ee 
a Acid, Oxalte . ee ais .. perib. | 1% . 
a Ainmoniae sal per ton a5 oo 
a Ammonia. Muriate large crystal) os abi eo 
a Bisulphide of Carbon .. a a 433 oo 
a Borax.. ace oe ee ” 431 ne. 
a Copper Sulphate oe oe oe (2) ' £65 73 
a Potash, Chlorate .. ee e. per Ib. 26 oe 
a “ Perchlorate A ss a | X- 
a She Hine a ae vate per cwt. t 234- 3}. ine 
a Sulphate of Magnesia. .. per wn 4:6 
a Sulphur, Sobti:ined Flowers .. je 819 
a ve ump . oe oe e aié i 
a Soda, Chlorate es ae .. perlb 1/- ae 
a@ n Crystals : .. per ton 1d}. oe 
e Sodium Bie hromate, casks ee per ib, ee ee 
i 
| 
METALS, &c. 

e Braan (rolled metal T to 1? basis) per Ib. ee eo 
e (Ti Tubes molid drawn) oe , ee oe 
e s» Wire, basis... oe ši eo 
e Copper Tubes (solid drawn) ., v 18 to 18) me 
E » Bars best eelected) .. per ton £166 ee 
a ” Rheet oe oe oe tT) 8166 ee 
g ” Rod oe ee te 81n ee 
d » (Electrolytic) Bara ee is £143 #2 100. 
d sss ji Bheete .. ‘is 8171 #11 ine. 
d n- i Wire Rods sa ‘` 21 22 ins. 
d v iè H.C. Wire per Jb 134 ad. ine 
f Ebonite Rod oe oe oe ee T 9/- oe 
f Sheet oe oe ee oe 28 ee 
n German Siiver Wire sie as ” 2/8 zá 
h Gutta-percha, fne.. s“ as ” 6/10 zs 
h India-rubber, Para fine ., a ry 8/24 $d. dec. 
i Iron Pig (Cieveland warrants) .. per ton Nom. es 
l ” Wire, gaiv. NO. = P.O. qual, o 238 oe 
a Lead, English Pig. oo oe ee 431 8 «es 
g Mercury : +» per bot. aio 16 41 iac. 
e Mica (in original cases) anall . per Ib. 64. to 8- oe 
ëe » `i »  medinm s 8 to 6j- "i 
@ “ Y) cr) large ee (X) 7/3 to 14- é up. ee 
d filicium Bronze Wiro .. .. per Ib, 10 3d. dec. 
r Steel, M: agne t, in bars oe ee per ton ee oe 
s Tin, Block tEnghsh) = = yi As eô 

” Wire, Nos. 1 to 16 eo eo per Ib. 2/11 oe 


Quotations supplied by— 


g James & Shak 
A Edward Till & Co 
i Bolling & Lowe. 
l Richard Johnson & Nephew, Lid. 
a P. Ormiston & Sons 
r W. F. Dennis & Co. 


a G. Boor & Co. 

c Thos. Bolton & Sone, Ltd. 

d Frederiek Smith & Co. 

e F. Wiggins & Sons, 

f Indin-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 


Callender’'s Hospital Fund.—The annual report of 
Callender's Hospital and Distress Fund for 1916 is in our bands. 
As in previous years. a large amount of useful work in small. but 
Invainable ways, has been done. The year was a remarkable cne 
in the history of the Fund. Owing to the war. many more of the 
old members have joined the Forces, and patriotic women have 
taken their places, and are doing their best to fill the yap and meet 
the extra requirements in munitions and other work. Thus the 
subscriptions have been well maintained, and the usual sums have 
been ‘distributed to the various hospitals. The penny weekly sub- 
Keription realised €258, ayainst £270 in the previous year. The 
years totalis ¢] es, 6d. less than the record year of 103, when the 
Fund was inaugurated. Callenders Cable Co.. Ltd.. donated £m. 
and there were smatler sums subscribed by nine directors and 
officials. The amount distributed to horpitala, nursing associa- 
tions, XC.. Was £251. ak against £284 in the previous year. and 
surgical. spectacle and financial aid was given difectly in many 
cases, The report concludes, “ Weenter the New Year hoping that 
before it closes our nation and its Allies will rejoice in a victorious 
Peace, and our Fund experience further success.” 


Carbon Electrodes for Arc Furnaces.—In an article on 
arc furnaces for ateel-inaking in the /rea and Coal Trades Review. 
it is stated that British users are at present dependent upon supplies 
of electrodes from the United States and Sweden. but a factory has 
been completed in Shetteld by local firms, and its output is to te 
doubled immediately. Another factory is being built in the New- 
castle dstrict. and will probably be ready in the spring. These 
factories will produce electrodes of amorphous carbon, and users of 
graphite electrodes will stiil be dependent on the Acheson plant at 
Niagara Falls. While power at the Falls costa £54 per KW.-year. 
it has he'n supplied by certain works in this country at £44 per 
KW.-year. 


Benzol and Electricity —In the course of a paper 
recently read betore the Midland Institute of Mining Engineers. on 
The Rectification of Benzol.” the author stated that there seemel 
to be no doubt that an electric potential was created by the rapid 
passage of benzol through a narrow pipe. and he consequently 
Bias as all pipes used in conveying benzol should be properiy 
eart 
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THE FILTRATION OF AIR, 


ONE of the most important applications of filtered air is for cooling 
turbo-generators. These machines are small in size in proportion 
to their output, and have, consequently, a limited space wherein 
only comparatively small air channels can be provided for the 
dispersion of the heat. Since the introduction of mechanically- 
ventilated generators it has been found that the ude of unfiltered 
air has a deteriorating effect on the insulation, owing to the 
presence of dirt and dust particles in the atmosphere, which are 
gradually deposited on the windings, causing local overheating and 
eventual breakdown of the insulation. The abrasive action also of 
many thousands of minute dust particles impinging on the end 


windings wears away the varnish and insulating fabric, with the — 
result that when the machine, in such a condition, cools down in an | 


atmosphere of ordinary humidity, the end windings rapidly absorb 
moisture, causing serious and unexpected “burn-outs.” The 
importance of filtration is still more evident when the large 
amount of air required for ventilating large turbo-generators is 
taken into account. For instance, a moderately large generator 
would use 20,000 cb. ft. of air per minute, which means a total of 
28,800,000 cb. ft. per day of 24 hours. As a rough approximation, 
it may be asstmed that one hundred-millionth of the volume of the 
air in the vicinity of power plants consists of dust, dirt, and other 


foreign particles, This would mean that 87 cb. ft. of dust would: 


be blown into the machine during a year of 300 working days. 
While, of course, the great bulk of this dirt would pass directly 
through the machine, a portion would be deposited in the air 
passages, due to the air swirls and eddies. Such deposita of dirt 
become a considerable handicap to ventilation, as the quantity of air 
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Fre. 1.—S1rocco AIR WASHER, SIDE PLATE REMOVED. 


is decreased, due to the partial closing of the ventilating passages, 
and the cooling effect of the air is greatly diminished, owing to 
the fact thát the air cannot come directly into contact with the 
heat radiating surfaces. 

The above advantages of filtered air apply also in the case of 


forced or pipe-ventilated motors working in a dusty atmosphere. 


However well they may be protected, the presence of grit and dust 
in the atmosphere has a destructive effect, not only on the wind- 
ings, but dlso on the bearings. By using purified air, the dusty 
atmosphere is prevented from entering the motor, thereby pro- 
longing its life and allowing it to operate under the most ideal 
conditions irrespective of its surroundings. 

Filtered air is also valuable in the case of air-compressors, as the 
admission of gritty and dusty air plays havoc with the valves and 
cylinders, causing trouble and expense, and resulting sometimes in 
_ & serious breakdown. Particularly is this the case when the com- 
pressor is installed at a colliery, where: the general atmosphere 
contains a large proportion of coal dust. 

Dry air filters consist of cloth or fibre screens, while in the wet 
type of filter the purification is effected by passing the air current 
through a fine water spray. The dry filter takes up more space 
than a wet one, and where cloth screens are used there is also the 
risk of fire. Further, in the dry type, the maximum quantity of 
air passes through only when the filter is clean, and gradually lessens 
as the cloth becomes choked up, thereby setting up more resistance 
to the free flow of the air. These filters also require to be cleaned 
frequently, which can usually only be accomplished when the 
machine is out of action. 

In the wet type of filter the air is thoroughly washed by passing 
the air current through a chamber filled with a very fine mist, 
which causes the bulk of the solid matter suspended in the air to 
be precipitated into the tank at the base of the machine. The air, 


after leaving the spray chamber, encounters a battery of scrubber 
plates. on which any dust or dirt remaining in the air is deposited. 
and then passes on to. a series of eliminator plates, by means of 
which it is buffeted from side to side, depositing during this process 
any free moisture upon the eliminators, and leaving the washer in 
a thoroughly clean and cooled state, with no trace of free moisture. 
We illuatrate in fig. 1 a Sirocco air washer made by Messrs. Davidson 
and Co., Ltd., of Belfast ; the side plate has been removed, showing 
the spray chamber and the series of scrubber and eliminator 
plates, which are more clearly seen in fig. 2. ‘ In this filter the 
resistance to the air current is constant, thus allowing the same 
volume to pass all the time, and as the resistance is low, less fan 
power is required to pass a given volume of air than in the case of 
a dry filter. It is also easily cleaned while in operation. The 
water consumption is very low, as it is recirculated by means of a 
pump, passing through two sets of filters, so as to prevent any dirt 
choking the spray nozzles. It is clafmed that this washer will 
remove 98 per cent. of solid matter from an impure atmosphere, and 
will deliver the air without any free moisture and in a cooled state. 


RURAL TRANSMISSION LINES. 


Ix a paper read before the Portland, Ore., Section of the 


- National Electric Light Association and American Institute 


of Electrical Engineers, by Mr. A. S. HarL, the economical! 
construction of lines in rural districts was discussed. 

The author says that new business can be divided into three 
classes: (1) Competitive, (2) development, and (3) rural; the 
last may eventually become a large proportion of the total. 


` 


Fig. 2.--SCRUBBER AND ELIMINATOR PLATES. 


Up to. the present it has not been sought after to any doh 
extent by organised methods, because its possibilities have 
not been realised, and there was apparently more. remunera- 
tive business nearer home. 

Practically every town in the Pacific North-West is sur- 
rounded by an agricultural community, with, in many cases, 
a population nearly as large as the city itself. 

In Hood River County 37 per cent. of the population 
served is outside the city limits of Hood River; this 37 per 
cent. furnishes 38 per cent. of the company’s supply revenue ; 
it is a safe assumption that when 50 per cent. of the popula- 
tion served is outside the city limits, over 50 per cent. of the 
gross revenue will come from rural business, because such 
consumers use more electricity than town consumers. | 

On the other hand, this 37 per cent. of business uses 5l 
per cent. of the operating expense; fyrnishes only 10 per cent. 
of the revenue from operation, and about one-third of 1 per 
cent. of the net operating income. 2 E 

Each class of business is made to stand its own deprecia- 
tion, operating expense, production expense, and taxes; but 
were it not for the 37 per cent. of rural business, the city 
business would have fo be increased materially. . 

The Oregon Commission, realising this, decreased the rural 
rates and increased the city rate; and if the theory is sound, 
rural business may be justified, even at an apparent loss. The 
limiting factor is the quantity of rural business which a given 
city business can support; any low-priced business can be 
taken on which can be handled without actually increasing 
the rate on the original business. ee 

Analysis shows that in the company’s rural business 38 per 
cent. of the gross revenue uses 47 per cent. of the total 
investment, or 9 per cent. more than its-normal share, which 
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carries taxes, interest, and depreciation, so that the excess 
reacts doubly against the net profits from the business. ‘The 
problem is how to overcome this handicap; the solution 1s 
the adoption of new standards of construction—to which this 
business is particularly adapted. 

Something has been done in this direction. Distributing 
lines of solid copper are in satisfactory use with 250-ft. spans; 
possibly copper-clad steel or other combination of metals may 
mcrease the span and lower the cost. Steel and reinforced 
concrete poles may solve the support problem, pole mainten- 
ance being high where pole investment is large. Insulated 
copper is entirely out of place for rural construction. 

It has not yet been established what voltaye is best adapted 
as a standard for rural work, nor which scheme of trans- 
former connection is the best to adopt as a standard. Use 
is made of 110 volts for all single-phase circuits and 220 volts 
for most polyphase purposes; this offers the most flexibility 
of any scheme of secondary voltages. In the primary side 
delta-connected 3-wire, 6,600-volt and 2,200-volt systems are 
used. . There is much to be said in favour of 4,0U0-volt or 
11,000-volt star-connected grounded neutral primary circuit 
for rural work. It has the advantage of fewer necessar 


grounds, thereby lower grounding cost, and a further ad- ` 


vantage of cutting out the circuit entirely by an automatic 
switch in case any of the three wires should be grounded, 
whereas the delta-connected 3-wire primary will sometimes 
operate with one wire down, at a great danger to pedestrians 
and traffic. It has the additional advantage of placing the 
ground on the high voltage side, and by grounding the 
secondary also the customer is rendered doubly safe. It gives 
an increase in voltage, hence lower copper cost, using the 
saine transformers. A single wire can be run to handle 
single-phase distribution transformers, using the earth as a 
ground return. This has in some cases proved satisfactory. 
A plan which has saved considerable first cost has been the 
banking of transformers in multiple on both primary and 
secondary sides. 

One of the greatest problems which must be solved by the 
manufacturers is the securing of a low-cost transformer. At 
present strictly domestic rural business is practically prohi- 
bited by transformer cost. Efficiency must be sacrificed in 
favour of first cost, and beauty of design and portability can 
also be sacrificed. It is possible that a transformer without 
ail, and with a tank made of sheet metal with ventilating out- 
lets, can be designed to hang from a cross-arm with the leads 
brought out at the bottom without bushings, which will 
meet these requirements at half the present cost. 

Up to this time the regulatory bodies have prescribed the 
same voltage variations for rural as for city business, and 
central stations have worked to these standards, but it is 
obvious that a greater range of variation will give a corres- 
ponding decrease in first cost, and this decrease will enable 
many customers to secure service which suppliers cannot 
afford to take on now. 

The combination of electric supply and telephone lines on 
the same poles is another possible solution of part of this 


first cost item; a number of consumers could be profitably . 


reached with the joint service, who cannot be reached by 
cither service singly. 

At Hood River over 50 per cent. of the consumers use motor- 
driven apple graders; about 20 per cent. use electric pumps. 
‘The average farm circuit has 35 outlets; some have 100; in 
some cases small street lighting systems are used. 

By analysis it is found that the stock-raiser, dairyman, an! 
mixed farmer give a better revenue than the apple growe-. 
There isg less labour which’ can be performed by electricity 
in the apple industry than in the others. 

Rural business follows rather proportionally to acreage than 
population; one farmer using nine different farm machines— 
including a saw, thrashing outfit, cream separator, churn, 
cider,mill, and hay-handling plant—drives them by a 15-H.-P. 
motor; he guarantees the supply company $35 per month 
revenue, and frequently pays up to $75; he further states 
that his installation saves him $150 a month the year round. 

The application of electricity to farm machinery is a field 
which has barely been touched. In the orchards of the prin- 
cipal fruit sections are thousands of spray machines driven 
by gasoline engines. Anyone going through a modern dairy 
farm will find a dozen uses for electricity. But this field will 
be developed rapidly ‘when the power is made available. 

The systems of rates adopted for city business have up to 
this time been applied to rural business, but the attempt to 
anodify these to suit rural conditions has emphasised the need 
of revised methods of selling rural electricity. No doubt the 
eventual system for rural work will be flat rates based on 
meximum demand or demand control, but before this can be 
brought about to any great extent further investigation must 
be made into the business already developed. 


The engineer must apply his energy to the problems of 
rural distribution before any great portion of the enormous 
revenue available can be secured. 

The demand for electricity in the rural districts will be 
greater from year to year, and the means of distribution must 
be standardised, and we should profit by past experience and 
standardise before we secure the business, rather than doing 
it after much money has been spent in working along lines 
which are not permanent; and on the standards so adapted 
depends almost entirely the amount of business which a rural 
district will furnish. 


PRINCIPLES INVOLVED IN COMPUTING 
THE DEPRECIATION OF PLANT. 


By F. GILL anp W. W. COOK, Mrwnens LEE. 


THis paper, of which an abstract was concluded in our last 
issue, Was read and discussed in fondon on January lith. 


In opening the discussion, Sir ALRX. Kennepy said the paper 
threw a great deal of light on what many of them would have 
to concern themselves with in 1931. Dealing with works 
in existence, much the most important question was what 
was the depreciated value of plant which had been used and 
had to be sold. Many electricity supply undertakings had to 
ve sold compulsorily at a certsuin date, and the paper was 
especially useful in this connection. Depreciation was usually 
tased on the straight line or one of the other methods shown, 
and he doubted whether it was possible to prove one method 
better than another provided the required result was obtained. 
[f this was so, he did not suppose the system would be altered 
Kut the second question was a matter of moment, and he 
believed the correct method was that advocated by the 
authors. ‘The only previous examples of purchase had been 
tramway undertakings, in which the straight-line method had 
always been adopted, and the paper proved how unfair thi« 
vas to the seller. It had no scientific basis whatever, and, 
as applied to purchase, he could not see that + had any 
yustification. The authors’ tables showed that Ue e par 
chasers paid much less by it than by the sinking-fund 
method. He asked what the authors meant by * life” of 
plant; to give it a period meant something that was going 
to be used, and if excessive use beyond the normal occurred 
the life would naturally become shorter, and this affected the 
depreciation allowance and income-tax, which was a point to 
be looked into nowadays. 

Mr. J. S. HIGHFIRLD said it was imposaible to deal with the 
whole paper; he had always found that accountants disliked 
the slide rule and logarithme, as they didn’t get their result in 
halfpennies. The engineer thought of the plant, while the 
accountant was more interested in the efficiency of the 
sovereign. The object of any buainess was to benefit the 
persons whom it was intended to supply, then to earn a 
profit. Every sound engineering business applied a sinking 
fund of its own to keep up the efficiency of the sovereign. 
The money was invested in some other business usually in- 
volving engineering, where a second fund was provided to 
meet the inadequacy of the other. Under the headmg of 
renewals, he would class (1) day-to-day repairs, (2) extraordin 
ary repairs, and (3) very Jong interval repairs. Improvements 
should also be classified under three headings: (1) Provision 
of better plant to improve the profit, for which a good balance 
should be set aside; (2) a sum should be pravided to enable 
larger plant to take the place of existing old plant—as re- 
garded this, it might be noted that the accountant often 
objected to the scrapping of old plant because it destroyed an 
asset; and (3) competition might force a reduction in prices, 
to meet which a fund should be accumulated out of profits 
and treated as an insurance. It was necessary that growth 
should take place, and fatal to stand still; extensions had to 
be provided for, and a sound cash position was necessary, the 
money being invested outside the business concerned. So far 
aa could be judged, the transfer of an undertaking inevitably 
meant loss to both parties and to the public. 

Mr. J. SWINBURNE mentioned having experienced some difh 
culty in grasping the relative values of the straight-line and 
sinking-fund methods of depreciation; in‘’such a case it was 3 
good plan to explain the case to others. This he did, taking 
a hypothetical case with a view to showing (if we understood 
him aright) that there was no real difference, if due credit 
was given for interest earned by the renewals fund, which 
war employed elsewhere in the business in the straighttine 
method. 

Mr. J. E. Krncssury said the importance of depreciation 
was generally recognised, but enterprises were suffering from 
the need of a wider knowledge of its application. He aaked 
why, if there was an accurate method of depreciating assets, 
they should not adopt it? n oo : 

Mr. E. S. Byna asked kow they were to determine physical 
lives of plant, especially in the case of new types of plant. The 
division of the depreciation charge under two headings was 
interesting: he agreed that no ordinary crude method would 
enable them to obtain reliable figures. 

Mr. LAWRENCE said it was obvious that any common-sense 
method of providing sinking fund would provide some retam 
profit; this the straight-line method failed to do. 

Mr. W. R. Cooper said he was afraid that some people 
after reading the paper would be inclined to run on too hard 
and fast lines. He felt that so many factors were involved 
that it would only be possible to obtain an accurate estimate 
of depreciation by some form of valuation, and this was the 
opinion of leading American engineering authorities. 

Mr. E. K. Scorr thought the common-sense man woall 
work on the straight-line plan, because it was so easy. 
practice, the purchaser wanted a curve under the line, and 
the seller wished for one above it. and mutual adjustment 
left them near the straight line. He suggested that interest 
might well be invested in a concern which was closely allied ; ın 
the case of an electricity undertaking, say, in a colliery. Many 
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| 
useless assets were preserved by accountants, which were 
actually costing money to keep. 

Mr. Cook, in replying briefly, said the authors regretted 
that the advocates of the straight-line: method had not put in 
an appearance; he disagreed that the straight-line system was 
so easy to figure if, say, 19 years was chosen as the period in- 
stead of 20. It was not quite clear what was meant by day- 
to-day repairs, ‘and he thought it was probably better to 
per ag sinking fund in. the business itself, rather than 


DISCUSSION AT BIRMINGHAM. 


The paper was discussed by the BIRMINGHAM LOCAL SECTION 
on Wednesday, January 17th. : 
_Mr. Henry M. Sayers said that it might seem to some a 
little strange that the authors had put together the return on 
capital and depreciation provision. . This was, however, a 
correct view. The plant from the accountant’s standpoint 
was a debtor. to the proprietor or contributor under two 
heads. The first was that of return on capital, i.e., profits, 
whether dividends or interest; the second was that of return 
of capital in such measure as to maintain the value of the 
undertaking by adequate renewal, or reduction of capital 
liability. There was some difficulty in calculating the economic 
life of plant. It required something of the prophetic instinct, 
since 1$ involved an estimate or forecast of future develop- 
ments in the art. The sinking-fund method of accumulating 
renewals and improvements funds, as advocated by the 
authors, was undoubtedly the sound and equitable one, and 
was the one which he had always adopted in calculations. 
The proof of its equity as between successive owners (or suc- 
cesalve periods) was ingenious and convincing. With refer- 
ence to the distinction between maintenance and renewals, 
there ‘eeemed to be no dividing line in principle. It was, 
however, convenient as equalising charges in successive 
periods to draw the line at the life corresponding to the 
accounting period, whether one year or any other period was 
adopted. Then renewals of any portions of the plant having 
a hfe period not exceeding the accounting period were 
charged as maintenance, while those of longer life were pro- 
vided for from the renewal fund. This avoided anomalous 
differences between the periodic accounts, which, as the 
authors pointed out, were objectionable and, possibly, inequit- 
able. The absence of the word ‘‘ obsolescence’’ from the 
paper was an additional reason for thanking the authors. 

Mr. T. PLUMMER said the paper had apparently been written 
to show the superiority and greater accuracy of the sinking- 
fund over the straight-line method of computing the depre- 
ciation allowance for plant, and the authors had made out 
au exceedingly strong case for the employment of sinking 
fund calculations jn the preparation of ordinary commercial 
accounts. Mr. Gill had, however, mentioned in his intro- 
ductory remarks that the paper was not intended to relate 
to the accounts prepared by municipalities working on bor- 
rowed: money, and possibly the same applied to a concern 
run by the State, such as the telegraph and telephone sys- 
tems. Anyhow, for the purpose of ‘‘ considering the financial 
results of the working by the State of the telephone system 
of the country,” the Postmaster-General appointed, in 1913, 
a strong committee of accounting, actuarial, and engineering 
experts, and, in preparing the statement of accounts fer pre- 
sentation to Parliament, they assessed ‘‘ depreciation on the 
basis of the estimated effective life of the plant.” The method 
followed was on the straight-line basis of equal annual instal- 
ments on an equated life of plant of 20 years (as estimated 
by the Engineer-in-Chief of the Post Office), due regard being 
paid te residual values. No doubt this decision was arrived 
at, as against the sinking-fund method, to conform with the 
usual practice of annual accounting for Government Depart- 
mente, each year’s votes being entirely independent, and to 
fit in with,the system of Parliamentary control. Referring to 
the constant maintenance cost” section of the paper, it 
was not his experience that the maintenance cost of telegraph 
and telephone plant was constant throughout ite life. In the 
case of line plant, the maintenance cost was at a minimum 
for the first few years, then, as time went on, arms required 
straightening and wedging; wires got slack and had to be 
regulated; insulators, binders, and stays got loose, and had 
to be tightened up, all this having no connection with mere 
renewals in the sense of plant replacement. Again, a switch- 
beard multiple gave comparatively little trouble when new, 
but when it approached the end of its effective life, the jacks 
got worn, and further troubles arose in the removal of faults 
in @ large multiple field, which considerably added to the 
maintenance cost. 

Coun. E. C. R. Margs said the authors had demonstrated 
the advantages of the sinking-fund method of providing for 
depreciation of plant. The particular method adopted was 
not, however, of such prime importance as the need for 
making the provision adequate. Engineers, like other people, 
were in danger of overlooking the needs of to-morrow in their 
anxieties for to-day. If they could keep the concern running 
now they were apt to pay too little attention to the avoid- 
ance'of a funeral for their successors. Engineers were well 
acquainted with the principle of the indestructibility of 
energy and of matter. They could never command the con- 
fidence of those who financed their undertakings unless they 
recognised the theory of the indestructibility of capital, and 
made due provision for wasting assets. It was not always 


easy to estimate the physical life of a plant. It was always 
difficult to estimate its economic life, but it was the engi- 
neers’ duty to do it, just as it was the duty of the medical — 
adviser of an insurance company to estimate the life of an 
applicant for a life insupance or an annuity policy. When he 
had done so, the actuaries, accountants, and the like would 
soon fix up the annual premium required. That was not the 
doctor’s job. Neither was it the engineer’s job to settle just 
how the money set aside to maintain capital intact was to be 
dal with. He had quite enough to do to keep his own 
end up. f | 

Mr. F. J. Morrett said, in the section headed ‘' Constant 
Maintenance Cost,” it was stated that the renewal of each 
part, as it was required in turn, was provided for by the 
fund established on the basis of the equated physical life. 
It was therefore clear that an equated life, arranged for all 
the plant, provided money for the renewal of every part. He 
would be glad to know whether the authors proposed that 
a physical life should be fixed for every component part of 
an individual machine, and that from these separate physica! 
lives, an equated life for the whole machine should 
arrived at in order to calculate the renewals fund. In the 
case of a D.C. generator this would mean fixing physical lives 
for each item, such as armature core, pole pieces, yoke, army 
ture winding, field winding, commutator, shaft, bearings, and 
trushes. If this system were adopted in the case of every 
machine, the process of calculating the equated life for each 
machine would be somewhat elaborate, and the allocation of 
the proportion of the renewal fund due for the renewal of 
each part as it failed would be a very complicated matter 
for the management the firm or their accountants. It 
appeared to him thet a much simpler and more satisfactory 
arrangement would be that the renewal of all parts, such as 
brushes, bearings, &c., which wear out in a relatively short 
period, should charged to maintenance. It would be a 
comparatively easy matter to estimate the annual cost of 
such renewals and add this amount to the ordinary main- 
tenance cost. | 

Dr. C. C. GarRARD said this paper brought home the neces- 
sity in modern times of accurate cost-keeping. It was rather 
surprising to find, even among business men, a very vague 
idea as to what an engineering or manufacturing cost was. 
It was very often confounded with an estimate, a@d was 
regarded as a variable quantity which could be altered at 
wilf, depending upon the method of calculation used. This 
view was, however, entirely wrong. The cost which had 
Leen incurred in making a certain article, or in carrying out 
a certain operation, was a fixed and unalterable amount. The 
cost which would be incurred in repeating the work might 
well be different; once a job, however, was completed, its 
cost for that occasion was fixed. It might be difficult to find 
out what the actual cost was, but the value, although un- 
known, was essentially a fixed quantity. All proper systems 
of keeping costs aimed at arriving as nearly as possible at 
the correct figure. This question of cost-keeping was as 
important in a manufacturing works as it was in an electric 
supply station or telephone system. A works which had not 
a proper cost-keeping system as a basis for its official accounts 
was in the same position as that of a retail shopkeeper who 


- did not know what he had given for his stock. 


—_— 


DISCUSSION AT EDINBURGH. 


The paper was discussed by the ScotrisH Locau SECTION, 
at Edinburgh, on January 16th. l 

Mr. F. A. Newinaton (Edinburgh) differed from the 
authors in their definition of renewals. Whether they took 
wear and tear renewal or total renewal, it seemėd to him 
something which had to be renewed either partially or wholly, 
and to talk about renewals which were really ordinary items 
of maintenance was not right. The term renewals should 
be reserved for the larger parts only. The manner in which 
municipal undertakings had to pay off their indebtedness was 
laid down very definitely in the Electric Lighting Acts. Thera 
waz nothing about renewal or depreciation funds. They were 
allowed to provide for a reserve fund, and had to pay of 
the indebtedness by means of a sinking fund in a certain 
number of years, the interest payable being gradually reduced 
ia ratio with the reduction of the capital originally borrowed. 
He had hoped that the authors might have devised some 
scheme by which, instead of payments decreasing annually, 
as many of them did, the paroni should be less in the early 
days of the undertaking, when it was not earning full revenue. 

Bailie M’CaLLUM (convener of the Greenock T.C. Electricity 
Committee) explained that he disagreed with the authors, and 
also his Town Chamberlain, that the straight-line method 
was not the proper system for computing depreciation on 
municIpal undertakings. , 

Mr. W. W. Lacke (Glasgow), in the course of a communi- 
cation, pointed out that the question of depreciation and its 
relation to sinking fund was one that still remained undecided. 
Depreciation of value was met by a sum set aside for sinking 
fund, if such sum was properly calculated at the probable life 
of the plant. That was what Messrs. Gill and Cook called 
physical life. Decreased efficiency should be met by depre- 
ciation if the ordinary maintenance chargeable to revenue 
was not sufficient to keep the plant in its first state of effici- 
ency. Obsolescence did not mean, and did not involve, true 
depreciation, but it was quite possible- that a spending author- 
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ity owning works might look to the advantage which would 
be gained by installing new plant, and so getting greater 
efficiency than could be obtained from antiquated plant. 
Such an authority would annually set aside a sum for this 
urpose, and might be found dispensing with old plant in 
avour of more up-to-date plant, even although the former 
might not have reached the end of its useful life. It was not 
legal to create a deficit by setting aside a surin either in the 
name of depreciation or as a reserve fund. Only such sums 
as were profit were available for this purpose. The Court 
of Session in 1880 held that the deduction for wear and tear 
to be made under the Customs and Inland Revenue Act, 1878, 
was a deduction for diminished value as a means of earning 
income, and not as an available asset, and that inasmuch as 
the plant in question was undiminished in value for the pur- 
pose of earning income, no deduction from income-tax charge 
could be made beyond repairs already allowed for. He con- 
sidered that there was really no principle involved in com- 
puting the depreciation of plant. The examples worked out 
in the paper were based on a 19 years’ life, and he gave the 
following experience of what had happened in the principal 
power station in Glasgow recently. Ten years ago a 1,500-Kw. 
i enlace and condensing plant were bought for £16,000. 
epreciation had been written off this plant only, and it 
how stood in the books at £7,000, i.e., they had written off 
£9,000 in 10 years. It was proposed to scrap this plant, and 
put down in its place a 6,000-KW. turbo-alternator costing 
£28,000. The new plaht would save them £20,000 per annum 
in coal, and would pay for itself in 18 months, or the propor- 
tion of the 6,000-Kw. set that the 1,500-Kw. set represented 
would be paid in a year. So long as the plant was kept in 
first-rate condition out of revenue, and one was prepared to 
write off the difference between what the plant stood at in 
the books and what it would fetch if sold, the rate of depre- 
ciation might be so small as to be met by sinking fund. He 
argued that no fixed rate of depreciation should be agreed 
upon over a period of 90 years in an engineering works. One 
might have a very slack year, when the plant was only used 
for, say, the equivalent of 2.000 hours per annum, and in a 
subsequent year the same plant might be run for 6,000 hours 
per annym. The rate of depreciation would be quite dif- 
ferent. “In the early days of electricity supply for lighting 
purposes, they thought that a depreciation of 5 per cent. waa 
liberal; but to-day, with new plant which was run practically 
continuously, a depreciation of 10 per cent. was required. 

Mr. R. B. M'Cau (Treasurer, Glasgow T.C. Electricity 
Department) could not assent to the statement of the authors 
that a general agreement on this subject was possible, and 
-did not believe that the straight-line method condemned by 
the authors was so inequitable as alleged. Neither did he 
agree with the statement that the matter was larcely one of 
fact. While it was true that depreciation of plant was a fact, 
the period of years in which total loss would occur was un- 
known, and therein lay the first difficulty in coming to an 
ordinary agreement. Depreciation was a premium of in- 
surance, and all prydent people could do was to make a 
reasonable provision for the inevitable, but  undateable, 
casualty by setting aside annually or otherwise a sum towarda 
the probable date when the plant would be done, and new 
plant would have to be provided. He gave instances where 
plant had existed for 80 years, much bevond its estimated 
life; and also a case of a patent which, while quite good at 
the time, was superseded almost immediately by a cheaper 
method of producing the article which was the subject of the 
patent. He thought the authors had wrongly obtruded cer- 
tain factors into the question, such as the annual return of 
plant and maintenance, neither of which had to do with 
the question. If these were eliminated the subject became 
much simplified, and on the assumption that an annud) in- 
stalment should be put aside for renewal of plant, all that 
remained was—should this sum he on the straight-line method 
or on the annuity or sinking-fund method? He came to the 
conclusion that the straight-line method was as beneficial to 
the undertaking on the whole as any other method, because it 
called for an equal sum each year (not a decreasing sum, as 
alleged by the authors), and that being so, it was just as 
equitable as the sinking-fund method, which required more 
book-keeping, or the annuity method, which required a cer- 
tain amount of actuarial calculation. He challenged the 
authors’ tables as being based on a wrong hypothesis, and 
that, therefore, the conclusions come to weré wrong. He 
thought there was no difliculty either in the -cases where 
there were three units of plant each of the same value, but 
all different lives, nor where the items were of different 
values; it was only a matter of simple calculation. Where 
the phvsical and economical life (obsolescence) entered into 
the calculation, the economic life, being the shorter of the 
two, must be the life on which calculations for depreciation 
should be founded, and that it was not possible to give an 
equation for the physical life and the economic life of the 
same unit of plant, although it was quite possible to equate 
the physical life of one class of plant and the economic 
life of another class. As to depreciation reserves invested 
in the business, he held that the result to the under- 
taking was the same whether they borrowed £100 and con- 
tinued to pay interest on it while receiving interest on £5 of 
a depreciation fund set aside. or reneved the loan to the 
extent of £5, and payed interest on £95. In both cases the 
interest was paid on a net sum of £95. — 

Mr. Gr briefly replied. 


_ application. 
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INDUSTRIAL RESEARCH. : 


AT a meeting of the NEWCAsSTLE-ON-TYNE LOCAL SECTION of the 
INSTITUTION OF ELECTRICAL ENGINEERS, on January 22nd, Mr. 
A. P. M. Fuemina delivered sn address on " Industrial Re- 
search, with special reference to American Activi- 
ties.” Mr. Fleming said that dumng the past two years 
most of the industries of the country bad been put on s war 
footing, sooner or later, and soon, it was hoped, a readjust- 
ment would have to be made to put them on a peace footing. 
‘Ihat readjustment involved a number of senous problems. 
and amongst them would be the re-arrangement of every 
u anufacturing facility on the most efficient and productive 
lines. ‘This would be necessary, in the first place, to make 
up for some of the wealth depleted by the war, and also it 
was necessary to carry out reforms that were needed before 
the war, and which would be still more urgently needed after 
the war in order to place them in a position to compete 
favourably in international markets. The two great assets 
they had to draw upon were the natural and mineral wealth 
of the country, and the vast store of mental and physica! 
capacity of the community. Education and research werr 
the two channels by which that treasury might be tapped. 
Broadly speaking, research meant nothing but the acquisition 
and application of new knowledge, and it was indisputable 
that industrial progress depended on the acquisition and 
application of new knowledge. In engineering, more than in 
most industries, the importance of research was paramount: 
especially was that the case with electrical engineering, the 
progress of which from the time of the birth of the dyname 
had been dependent entirely on scentific investigation and 
For instance, he mentioned that the present 
state of electrical illumination and wireless communication 
had been the result of the solution of far-reaching problems 
in phvsics. While in engineering they acknowledged the 
importance of research, and engineers appreciated the need 
of research, it did not, he thought, ao appeal to the whole 
community, and yet the whole community was affected by 
research. Thus, to the manufacturer it was of the utmost 
importance. Perhaps its greatest field for usefulness lay iv 
the development of new and improved materials. Another 
in.portant field was the development of processes for cheapen- 
ing production. An important phase was that of researches 
leading to the development of entirely new products, in which 
priority of manufacture could be secured and maintained. In 
the past we had sometimes achieved this priority, but had 
not retained it. The importance of securing and maintaining 
priority need not be enlarged upon, and in this connection it 
might be noted that we had far too restricted a vision as to 
the possible creation of markets, and confined our attentian 
to markets that already existed. To the worker, too, research 
was of considerable importance, and he suggested that re- 
search might be used as a sort of industrial flywheel in those 
changes from good to bad trade. To the financier research wae 
of importance, Inasmuch as it opened to him new fields for tbe 
profitable employment of capital. In consideration of the 
educationist’s point of view, the latter was interested in re- 
search work, for it would involve increasing demands upon 
him for the training of men for all classes of work. Referring 
to international research, the speaker said that prior to the 
war great strides had been made in Germany in research 
work, and it was likely that considerable progress had been 
made during the war; and it was well to remember that. 
whatever financial burden might be placed on Germany after 
the war, she would still retain her organising, scientific, and 
industrial capacity. In the Far East the Japanese Imperial 
Treasury had devoted considerable sums recently to research, 
and some industrial competition might be expected from this 
quarter when the cheap labour and industrial aptitude were 
taken into account. In the United States much progress had 
been made in research in recent years. The prosperity of that 
country resulting from the war had etill further enhanced 
her capacity in this direction, and, despite some handicap 
from abnormally inflated wages, America would be a moest 
important competitor for the world’s markets. . The lecturer 
then showed a number of highly interesting slides illustrative 
oi the inportance that was attached to research work in the 
States. In conclusion, he said that in the organisation of 
British industrial research, consideration must be given to 
the character of our markéts, and where international markets 
had to be considered, it was essential that research facilities 
should be organised for the enetit of the whole industry. 
Whatever national plans might be developed in thie country. 
it was desirable that they should include provision for co- 
operation with research activities in other parts of the Empire. 
so that by this means we might present a united scientific 
front to the world in support of our industries, not les 
formidable, and not less effective than that shown in military 
matters during the present conflict. 

The CHatrMan (Mr. H. W. CrorHirR) said he thought, in 
view of what America had done in research, we were fortu- 
nate in being able to produce things. and good things, in 
this country, although we had not had any of the organised 
research work such as Mr. Fleming had mentioned. 

Mr. F. O. Hunt said he thought it spoke well for the braim- 
power of our people that we had been able to hold up our 
heads. and he thoucht that the individual tendency of the 
British was one of our_great assets, one which. in our efforts 
to organise, we ought to dook carefully after that it should 
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not be sacrificed. He referred to the magnitude of the re- 
search schemes in the States, and said that working it out 
very roughly, it came to something like £1,000 per man per 
year for upkeep. That was a kınd of figure that rather 
staggered the imagination of those who knew how research 
work was treated in this country. The hostility of the workers 
to inventions was a matter of history, too, and he thought 
there was a great opportunity, if only we had an elementary 
education system worthy the name, of broadening the views 
of the people in this matter. As to the financial element, he 
did not think that financiers recognised the possibilities of 
_ research work at all. One thing that had struck him very 
much was the apparent willingness of the authorities in the 
States to impart knowledge. Here it was well known how 
jealous firms were of their secrets. The fault of many manu- 
facturers here was that they did not take a long enough view. 

Mr. TURNBULL referred to the manufacture of tungsten 
lamps, and said that the Germans when they introduced them 
declared that no one should know the secret of their make, 
but, by our patent laws, they had been compelled to establish 
a factory here before they could get a patent. 

-© Mr. A. P. Pyne also referred to the German side of the 
question, and said they must not overlook the fact that a 
great amount of research work had been done in that country, 
quite equal to that carried on in America. hens Os a 

Dr. THORNTON suggested that something of the British posi- 
tion was, perhaps, due to a want of encouragement of re- 
search 
in the States. An illustration he mentioned was that at Arm- 
strong College, there was this year a grant to his department 
for apparatus, including repairs and new instruments for re- 
earch, of £18 per annum. We had managed well enough 
for 100 years, but these inagnificent research endowments in 
America were only 15 years old, and we could not hope to 
hold our own in the world’s markets in the future unless our 
leaders of industry realised the extremely efficient competi- 
tion now being organised. , 

Mr. FLEMING, replying to the discussion, said that while he 
admitted the great value of the individuality of the British, 
they must realise that research work to be really effective 
could best be carried out on a large scale, and as individual 


works were not yet able to bear the cost of a big-scale under ' 


taking, he thought it was necessary to modify their views, 
and adopt some change that would secure the benefits of co- 
operation, and minimise in every way the loss of individuality. 
He admitted that the capitalist had much to learn, for he did 
not realise the importance of the work in question. 


——_———__—_— 


THE WORK OF THE 8B.E.A.M.A. 
[THE ANNUAL ‘Report. ] 


THE report of the Council of the British Electrical and Allied 
venues Association for the year 1916 has just been 
issued. 

After referring to the anxiety of the electrical and allied 
industries to place their best service at the disposal of the 
Empire. in supporting its determination to see the way 
through to victory, the Council states that a present anxiety 
is in regard to the export trade, the development of which 
has been considerably hampered by abnormal manufacturing 
conditions created by the necessities of war. 


Practically all the works of members are ‘‘ controlled,” i.e., 


engaged mainly or exclusively on the manufacture of muni- . 


tions of war; and it has not been possible to supply the 
demands of established overseas trade connections, a con- 
siderable volume of trade in our Overseas Dominions as well 
as in neutral markets being diverted into the hands of Ameri- 
can, Japanese, and other competing manufacturers. It is 
believed this lost ground will be speedily regained when 
British manufacturers are again in a position to re-enter it, 
and the Empire’s purchasers realise what home producers 
have sacrificed in the common cause. 

Meanwhile, the Overseas Committee of the Council in India, 
South Africa, and Australia continue to use every endeavour 
to foster in their respective territories those co-operative prin- 
ciples which have been beneficial at home. The Australia 
Overseas Committee has been successful not only in drawing 
up general conditions of contract for electrical and engineer- 
ing work, but in obtaining for them the official approval of 
the Electrical Association of Australia. As that Association 
comprises in its membership nany of the important buying 
engineers in the Commenwealth, including the engineers of 
Government departments. and municipalities, there is little 
doubt that the conditions will in time become the recognised 
standard for all public contracts. Thev have already been 
adopted by several important public bodies. 

Progress is being made in the same direction in India and 
South Africa. | 

An energetic Overseas Committee, recently formed in 
Buenos Aires (Argentina), keeps in touch with representatives 
in Rio de Janeiro (Brazil), where, it is hoped, a separate 
- Committee may soon be formed. 

A small Committee has also just been formed in Moscow 
(Russia), from which useful work is anticipated. The experi- 


work, and he contrasted the position here with that 


ence gained with the Overseas Committees has shown the 
desirability of broadening the basis of their constitution, and 
steps are being taken to enlarge their scope and to make it 
possible to establish committees in other countries. In addi- 
tion, useful reports have been received (and circulated to 
members) from correspondents in Rio de Janeiro (Brazil), 
Rosario (Argentina), China, France, various parts of Aus- 
tralia and South Africa, &c. eee. 

The Council has decided to publish special editions of the 
Journal in the Russian, Spanish, and Portuguese languages, 
provided adequate advertising support is received from mein- 
bers. It is believed that these issues will be of great assist- 
ance in promoting the interest of members in Continental 
and South American markets. 

The Council has issued in handy form a set of British ex- 
port standardisation rules for electrical machinery and trans- 
formers (excluding traction motors). The text of these has 
been settled as far as possible in accordance with present 
international standards and after agreement with the sections 
of the Association mainly interested. It is believed that these 
rules will, if energetically circulated, tend to displace those 


_ issued by other countries for use abroad. Translations into 


French, Spanish, Italian, Russian, and Portuguese will shortly 
be available. Members can obtain from the Secretary, at a 
nominal charge, editions in English or any of these lan- 
guages bearing their own imprint, for circulation to their 
foreign agent and customers. 

The Association is frequently approached by various Gov- 
erhment Departments for information. Members of the 
Council have discussed with the Foreign Trade Department 


- matters surrounding overseas trade, and the latter depart- 
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Glasgow, 


ment from time to time furnishes advance information of use 
to members which is duly circulated. | 

Under direction of the Association's Trade Committee, 
formed at the end of 1915, propaganda work was undertaken 
with the object of impressing on public opinion at home the 
indispensability of a powerful and prosperous engineering in- 
dustry, both in war and peace. . 

It may fairly be claimed that if there is by this time general 


~ enlightenment on this question, the work of the Trade Com- 


mittee had some useful share in arousing public interest, and 
the points which it endeavoured to bring ve with prominence 
are to-day widely understood and appreciated. 

On behalf of the Committee, Mr. T. C. Elder delivered lec- 
tures before large audiences in Birmingham, Manchester, 
Newcastle, Liverpool, and Nottingham, and 
organised a successful meeting at the Mansion House. 

At the same time a large number of pictorial leaflets and 
reprinted reports of the meetings has been distributed, the 
total publicity effect of which cannot be precisely estimated. 
The Committee has, however, reason to believé that the mis- 
sion thus undertaken by the electrical and allied industries 
has been warmly approved by other branches of engineering. 
The expenses of. the propaganda work were met by sectional 
contributions. 

The Council appointed certain of its members to appear 

and give evidence before the Committee appointed by the 
Board of Trade ‘‘to consider the position of the electrical 
trades after the war, with cial relation to international 
competition.” Evidence was given on the following subjects: 
(1) Restrictions of imports by a scientifically-devised tariff ; 
(2) the spending of public money, raised on the security of 
rates and taxes, in the interests of British industry; (3) rail- 
way and shipping handicaps on British industry; (4) the need 
for a ministry of commerce and industry; (5) education in 
its relation to industry; (6) the need for standardisation, and 
the co-operation of Government departments with British .. 
manufacturers in this connection; (7) the abolition of legis- 
lative handicaps on the electrical and allied industries; (8) the 
need for the co-operation of finance and industry; and (9) 
amendments in the laws relating to patents, trade marks, &c. 
The evidence presented was well received, and the Associa- 
tion's witnesses were complimented by the Committee on ita 
exhaustive character. It is understood that those specific 
recommendations to which the Association attach the greatest 
importance are likely to be adopted by the Committee and 
warmly commended to the Government. ; 
. The shortage of ships has necessitated the prohibition of 
many imports, and the prohibiting regulations fell heavily for 
a time on the electrical industry among others. Representa- 
tions made by the Council to the proper department, show- 
ing that the import of certain insulating materials was an 
urgent, if temporary, necessity, resulted in thé Association 
being granted a licence to import, for the benefit of the 
bead at large, those materials for which there was urgent 
need. 

The Turbine Section of the Association has resolved to 
establish, at various university industrial centres throughout 
the kingdom, scholarships for the promotion of the practical 
study of steam problems, especially as related to turbine 
work. Similar endowments of scholarship in other branches 


.of industry are now, or will shortly be, under consideration. 


The Association’s General Committee for Research, created 
at the invitation of the Privy Council Advisory Committee, 
has established working Sub-Committees to deal with the 
improvement of insulating materials, the corrosion of con- 
denser tubes, special waterproof insulation for machines, 
magnet steel, problems of switching and arcing, turbine 
blading; and certain applications for grants-in-aid of research 
have already been lodgedy while others are in preparation. 
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Meanwhile, the preliminary investigations, aimed at ascer- 
taining the most urgent subject matters for further work, are 
being conducted. 

It was hoped that certain researches could have been con- 
ducted jointly with the Institution of Electrical Engineers, 
but this has not so far been found practicable. 


(To be concluded.) 


A COMMITTEE OF PROVINCIAL ELECTRIC 
SUPPLY COMPANIES. 


A new Corninittee has been formed, which will be known as 
the Provincial Electric Supply Committee of Great Britain, 
with the principal object of providing a central and repre- 
sentative body to aflord æ ready means of co-operation in 
protecting and furthering the financial, commercial, and legis- 
lative interests of provincial electric supply companies work- 
ing under provisional orders. ‘Ihe following are members of 
the Executive Comittee, the Comuinittee being limited to 
directors only :— 

H. B. Renwick (chairman), Bournemouth and Poole Elec- 
tricity Supply Co., Ltd., and other provincial companies. 

Sir J. S. Harmood Banner, M.P., Midland Electric Cor- 
poration for Power Distribution, Ltd. 

F. E. Gripper, Edmundson’s Electriaity Corporation, Ltd. 

G. W. Spencer Hawes, Reading Electric Supply Co., Ltd., 
and other provincial companies. 

J. Atkinson Hosker, County of Dorset Electric Supply Co., 
Ltd., and other provincial companies. 

W. L. Madgen, British Electrical Federation, Ltd. 

Sir Henry C. Mance, Oxford Electric Co., Ltd. : 

R. P. Sloan, Newcastle-upon-Tyne Electric Supply Co., Ltd. 

J. G. B. Stone, Electric Supply Corporation, Ltd. 

J. C. Wigham, Urban Electric Supply Co., Ltd. 

The Committee proposes to direct particular attention to 
the following matters :— 

1. To organise and arrange for united action in protecting 
common interests as and when occasion arises, and such 
united action is necessary and desirable. 

2. To afford the readiest means for considering such ques- 
tions as rating, income-tax, assessments, excess profits tax, 
cmergency and other legislation, rates for supply, fiscal and 
other matters generally affecting the companies’ interests. 

3. To prepare, collect, and distribute amongst the members 
statistics or other information of common interest, and to 
print and issue other literary matters for the use of members 
desiring to avail themselves of the facilities offered. 

4. To afford facilities for intercourse between the directors 
of the companies represented on the Committee with a view 
to the consideration of any questions affecting the common 
interests. 

5. To watch over the interests of the companies, and take 
any steps expedient with a view to correcting mis-statements 
that may appear in the public Press. 

6. To assist in the compilation of official statistics and in- 
formation on a uniform basis, where such is desirable, and 
to the benefit of the companies. 

7. To appoint sub-committees to deal with any special mat- 
ters arising, and generally to initiate, organise, and carry out 
any work having for its object the protection or furtherance of 
the interests of the companies. 

As our readers are aware, the municipal electric supply 
undertakings, both in Fondon and the provinces, already 
have their Associations, while the electric supply companies 
in J.ondon are also similarly represented by a committee, as 
are likewise the power companies of the country. By means 
of this new Committee the electric supply companies in the 
provinces, who up to the present have had no representative 
organisation, will be provided for. That there is need for 
some such organisation will be obvious when it is borne in 
mind that many of the provincial companies are small, and 
have neither money for organisation nor facilities for taking 
the proper steps to further or protect their interests on any 
broad legislative or fiscal lines, and they are scattered about 
in all parts of the United Kingdom. They will now have the 
u:eans for co-operating through a central representative body. 
It is appropriate, in this connection, to recall the successful 
eo ope ration of the provincial companies in regard to excess 
profits. 

Mr. H. B. Renwick organised the appeal on behalf of the 
industry, and, in* view of the general feeling expressed that 
a representative organisation should be formed at once, he took 
the matter up with a view to the formation of a permanent 
central body. The outcome is this new Committee. 

Such an organisation should be of benefit to the small 
isolated companies. It will be useful to deal with new prob- 
lems which may arise in times like the present, and to watch 
over the interests of the electric supply companies if they are 
affected bv further Finanee Acts or similar legislation. We 
understand that the main objects of the Committee will relate 
to financial, commercial, and legislature work, and the execu- 
tive committee have been appointed for their experience and 
ability in this direction. ` 


“December 22nd, 1915. 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED), 


hy Misses. W., P. Tuòurson & Coe. 
High Hulborn, London, W.C, and a: 


1917. 


Published expressly for this journal 
Eha trical Patent Agents, JA, 
Livi rpol and Bradford. 


713. " Electric lamps for motor vehicles, &c." 
15th. 


72W. 8 Electric illuminated’ rudder indicator.” 

T32. Galvanic batteries.” 

740. “Automatic telephone systems.” 
Trernose Co. January loth. 


749. |“ Phase transformation of electric currents, and transformers er-- 
for."  Brkinisu birecik Thanstokmek COo. & R. Crossie-Hiua. January 15th 


Haxpaxson. Jamaary 


C. F. L. Kme Jasuars 


J. Canson. Janmary Mth. 
January 15th. 
B. B. Jounwson & Reavy Avtomatic 


E. A. ASHCROFT, 


732. Blvtro magnetic signalling apparatus.” G. 
loth. WUSA) January I3:h, 1918. 

767. Flectrically -illuminated indicators for personal wear.” 
January loth. 


C. Henn. 


Phe **Commutators and collecting rings.” W. McLovomm. Jaeusry 
6th 

an ** Carbon holders of electric arc lamps.” W. L. Huurnziss. jamus: 
6th l 


G. M. Beaxnert. January Meb. 
807. " Lamps of lanterns for light prop ctors, such as searchlights, bead- 


902. ‘ Cord-grips for lamp wires.” C 


lights, &e."" H. Sqiuoumy (Suc. Anon. des Phares et Lanternca Tub.) Jasuary 
loti, | , 

K19. ** Dynamo-electric machines.” F. P. Frstcner & H. F. Jom. Janv- 
acy loth. 


851. ” Semi-automatic telephone exchange systems.” Wasrams Exactasc 
Co (Western Electric Co., U.S.A.). January 17th. 

sou. “ Eiectric batteries." H. D. Henky. January 17th. 

892. " Electromedical apparatus." E. E. Grevie. January lob. 


B94. © Windings of electric motors and generators.” J. S. Hicapmo. 
January 18th. 

910. “ Electrical keyboard transmitting apparatus and electries) signaling 
or advertising systems. H. K. Harris. January leth. 

930. ‘Auxiliary apparatus for telephones. F. C. C. V. Nassam &N. A. 
J. Licutenpam-Pareksen. January loth. (Denmark, January Shh, 3816.) 


931. “ Electric couplings, and cases therefor." N., j. Ausma & G. E. 


Taviorm. January lbth. 
934, 935. “ Klectro-deposition of copper.” S. O. Cowrra-Coansa. January 
leth. . 


936. “ Process tubes.” 5S. O. CowvanCouss. 
Jvnuary 18th. 

937. " Recovery of copper from weak copper sulphate soluttoa.”’ S. 0. 
Cow PER-COLES. loua lsth. 


943. " Electric motor contral. A. G. Cooke. 
955. | Electric switches.” K. Houx. 


974. “Systems of electric ship propulsion.” 
Co. (Gentral Electric Co., U.S.A.) January 19th. 

999. Dsnamoelectric machinery. Evectkomotoxs, Lro., B. Grasmmatcs 
aND B. Loscsortom. January 20th. 


fur production of copper 


January 18th. 
January 19th. 
Berttsh Tuouson- Hoveros 


1,017. “Suspender for electric cables, &c.” W. T. Husisv’s Tassawu 
Works Co. & R. Povey. January 2uth. 
1,U26, ‘* Telephone. &c., receivers.” F. Sos. January 30th. 


PUBLISHED SPECIFICATIONS. 


1915. 


13.750. Recavs OR APPARATUS FOR Avomentine tHe Erpect ov Saar Reec- 
tuc Cuxments. W. M. Mordey. September 27th. 


18,047. Manxuractctre or Ricip Preces oF Mita. ÎNsULATED agamor Rec- 
TROLYSIS AND Cokkosion, P. M. Stewart. December th. 


1916. 


The numbers in brackets are those under which the specification will be 
printed and abridged, and all subsequent proceedings will be taken. 


250. Fuses por Protectine Evecrric Circuits. A. Schaaning & S. A. 
Stivant. January 6th, 1916. (102,424) 

346. Ececrkouytic) Derosition oF A Copart-siver ALLOY. 
January 7th, 1916. (102,825 _] 

BRB. Erecietcar CONVERIRRS AND Balancers. M. 
1916. [12.3o] 

1.263. Merion OF IGNITION IN [NTERNAL-COMBUSTION Pumps, Comprsasors. 
on ENGINES, AND APPARATUS THERHOR., H. A. Humphrey & W. J. Rusdell. 
January 26th, 1916. (102,542 ] 

1.884, Process FOR THE MANUFACTURE OF NITROGEN CONPOUNDS. 
HsdræœElektrisk Kvaelstofaktieselskab. February 23rd, 1915. (100,088.} 


P. Marino. 


Walker. January 13th. 


Norsk 


- 2283, Dinawo-rnecikic Macuines. M.L. Magneto Syndicate & E. 4. 
Watson. February loth, 1916. (102,849. 

2345. Evrcrktc Hear Rapiarors. A. F. Berry. February 16th, 1916. 
{102,446.) 


4.92. Evretricu DRIVING, PARTICULARLY FOK Motor VEHICLES. H Crochat. 
April 4th, 1916. (162,864.) 

5,769, SIGNALLING SYSTEMS AND APPAKATUS THEREFOR, MORB PARTICULARLY FOR 
usz IN Mines. Automatic Telephone Manufacturing Co. & H. Greer. April 
Quth, 1916. [102,46] 

6.082, Tersaixnal Seal For Bartertes. E. 
(100, 034.} ` 

8,633. ALTERNATING-CURRPNT CommeTaTok Motors. British Westinghou z 
Electric & Manufacturing Co. June 19th, 1915. (100,743.) 

8,794. ELECTRICAL [CNITION Systems FOR INTERNAL-comBUSTION Excines. C. 
F. Kettering & W. A. Chryst. July létp, 1914. (Divided application on 
7756/15.) [100,747] 

9,099, Means FoR ContTROLLING -Erecreic Motors. Igrante Electric Co. 
(Cutler-Hammer Manufacturing Co., U.S.A.). June 28th, 1916. [168,880.) 

10,745. ANODES POR Exectrorcalne. G. Jones. July 29th, 1916. (Addi- 
tion to 17,328/15.) [162.807 .] 

11.859, Attomatic Train-stoppinc Devices. A. L. Lyttle & C. L Costello. 
(Divided application on 17,923/15.) [108,904.) 

13.631. ATTACHMKNT oF MacNnetos To THE Power Units op Moroa Crevré. 
G. T. B. Sangster, March 22nd, 1916. (Divide) application on 6.217 14 
(102,913. ] 


W. Jefferson. May 21st, 1915. 
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FUEL ECONOMY. 


Ix the course of an interesting, if somewhat specu- 
lative, address by Prof. Arnold Lupton to the South 
Wales Institute of Engineers, last vear, the author 
estimated that, despite the enormous output of coal 
from the mmes of the United Kingdom during the 
past century, we still possess no less than 97 per 
cent. of our original endowment, and that even 
after making due allowance for an increase in the 
annual tonnage raised in this country to a value 
approaching 400 million tons per annum, there is 
enough coal in our reserves to last for nearly 1,000 
years. By that time, it is to be hoped, substitutes for 
coal will have been found; possibly the key to the 
stores of energy locked up in matter will have been 
discovered—Prof. Soddy in 1906 dssured us that in 
a singie ton of uranium, costing less than £1,000, 
there was more energy than would be supplied by 
all the electricity works in London working for one 
year, and Sir Oliver Lodge, in 1907, stated that 
the intrinsic energy of motion in a cubic millimetre 
of ether was equivalent to 1,000,000 H.P. working 


for 40,000,000 years—so that posterity need not be 


exercised in mind over the problem. Prof. Arnold 
Lupton also outlined other sources of energy that 
might—we do not say could—be utilised, such as 
the sun-power of the Sahara Desert, of which 10 
million Kw. might be transmitted to this country 
through an iron cable of 5,000 sq. in. cross-section 
at 100,000 volts, at a cost of 0.36d. per Kw.-hour. 
for transmission, and a total cost of 0.727d. Clearly 
he is a man of large and optimistic, if chimerical, 
ideas. Unfortunately, however, we live in the pre- 
sent, and must make the best of the conditions 
under which we exist, and, even if the conservation 
ot our fuel be of no account on the score of its 
duration, we must still put forth every possible 
effort to reduce the consumption of coal, and to 
utilise it to greater advantage, simply in order to 
economise labour and capital—in the coal mines, 
on the railways, and elsewhere—to enable our in- 
dustries to compete effectively with our foreign 
rivals, and to iniprove the conditions of existence 
throughout this realm. 

We turn, therefore, with pleasure to the excellent 
series of Howard Lectures delivered by Prof. J. S. 
S. Brame last November, and published in the 
Journal of the Royal Society of Arts last month. 
The author points out that our improvident use of 
coal in the past has been due largely to its cheap- 
ness. This is a factor which henceforth will be 
materially modified, for it cannot be anticipated that 
the price of coal will ever again approach the pre- 
war level in this country. But our very existence 
as a great nation depends upon cheapness of manu- 
facture, and hence, if coal is to cost more, we must 
use less of it. Prof. Brame favours the impositior, 
of a duty on exported coal, with the double obje:t 
of gradually reducing the quantity exported, and 
raising funds for the investigation of our fuel re- 
saurces and the development. of methods for their 
more economical utilisation; an excise duty on ex- 
ported coal is no new thing, and the policy sug- 
gested appears to offer obvious advantages. 

It should not be forgotten that great strides have 
already been made in the direction of economy in 
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recent years, very largely through the influence of 
electrical engineers, so far as relates to the genera- 
tion of power by steam, gas, or oil, and that of gas 
engineers in connection with the scientific utilisa- 
tion of coal, with no other spur than that of com- 
mercial exigencies—backed, it is true, by the innate 
craving of every true engineer to get the best out 
of his plant and materials. The progress achieved 
is recognised by Prof. Brame, who looks to the 
continued stimulus of sound commercial enterprise 
rather than to the artificial aid of legislation to pro- 
duce further economies in the future, though he 
approves of Government action in promoting re- 
search in this and other directions, and in restrict- 
ing wasteful methods of coal-getting. As regards 
the use of exported coal as a means of paying for 
our imports, an argument which may have some 
weight during the war, when we are drawing freely 
on the capital of the Empire in every possible direc- 
tion, it should not be overlooked that by so doing 
we voluntarily degrade ourselves to the rank of 
“‘hewers of wood and drawers of water ” for other 
nations. British work-people are admittedly cap- 
able, when trained, of attaining to the highest 
standards of skilled handicraft in almost any indus- 
try that is practised by white men, and are worthy 
of a better fate than to be the slaves of foreign 
craftsmen. What we should aim to éxport is expert 
workmanship and brains, not manual labour, and 
our priceless stores of fuel should be a means to 
that end, and not the end itself. 

Touching upon the methods available for utilising 
coal to better advantage, the author refers to the 
growing use of coke for raising steam in boilers, 
and mentions that at Deptford, during a period of 
one month, 16 per cent. was saved in fuel costs. 
The increase in production of ammonium sulphate 
at coke ovens during recent years is of great pro- 
mise, and would be greatly assisted by the gasif- 
cation of coal in producers with recovery plant. 
The mechanical stoker enables small coal to be 
utilised to advantage, and affords an outlet for fuel 
which formerly was looked upon as rubbish, though 
unfortunately a great deal is still left in the pits. 
Indeed, the record of deliberate rejection of valu- 
able coal, due to the low prices that have obtained 
in the past, is painful to contemplate. In this con- 
nection we may draw attention to the interesting 
results which have been obtained with fuel of very 
low grade in the huge power stations on the Rand, 
and which are described elsewhere in our pages to- 
day; under war-time conditions a great many of our 
power stations at home are operating with coal of 
equally poor quality. l 

Whilst he points out that at present, with steam 
power, we utilise only 10 per cent. of the available 
energy of coal, and by using gas power the per- 
centage could be doubled, Prof. Brame recog- 
nises the superiority of the steam turbine as a prime 
mover; but he states that the gasification of coal 
for use under boilers would result in an efficiency 
of only, 55 per cent., as compared with 80 per cent. 
from coal-fired boilers, and holds that it would not 
pay to adopt the former practice, owing to the cost 
of by-product recovery plant. On the other hand. 
the use of coke for domestic heating in improved 
grates would result in economy and freedom from 
the smoke nuisance, and he regards “‘ low-tempera- 
ture coke ” as an almost ideal smokeless fuel. In 
industrial areas he recognises the enormous econo- 
mies that can be effected by linking-up power sta- 
tions, utilising waste heat from blast furnaces, &c., 
as on the North-East’ Coast, and thus he is led to 
advocate unification as the essence of success, 
though he appears to hold somewhat exaggerated 
views on the difficulties to be overcome. Finally, 
the author points out the advantages that could he 
derived from co-operation between gas and elec 
tricity supplv undertakings, together with low-tem- 
perature carbonising concerns, particularly refer- 


ring to the Metropolitan area as offering unique 
Opportunities to such a combination. 

The same subject was discussed by the Manches- 
ter Local Section of the Institution of Electrical 
Engineers last week, and we cordially hope that 
the attention which is now being devoted to the 
matter will bear fruit speedily and in abundance. 
Nearly five years ago we remarked that the trend 
of thought among scientists of all professions was- 
*(1) Burn your fuel economically; (2) Burn @ cen- 
trally; and (3) Transmit by electricity. Thus the 
future of our industrial life rests largely with elec- 
trical engineers ’’—and the same holds good to-day 


ee 


WE print in this issue the con- 
cluding part of the annual report 
of the British Electrical and Allied 
Manufacturers’ Association. We 
believe that it is the first occasion since the out- 
break of war on which we have received a copy o! 
the Association’s complete report, and we welcome 
the return to the policy of letting the world at large 
know as much as can reasonably be told of 
B.E.A.M.A. activities. The membership of the 
Association three years ago—before the war—was 
125, which represented an increase of 16 firms. But 
there have been a number of changes due to the 
war and other causes, and to-day the total ts 144. 
30 new firms enrolling and one resigning duriny 
1916. We are pleased to note the optimism of the 
Council in regard to the prospects for regaining 
export trade which has been temporarily lost owing 
to overwhelming activities in our factories during 
the war. We believe that the reasons for tha! 
optimism are sound, provided proper measures are 
taken immediately to keep closely in touch with 
the Colonial and foreign markets, and to let them 
know how great ts the sacrifice of the British 
manufacturer to the common cause. The measures 
of the B.E.A.M.A. in this connection are sum- 
marised in our last week’s extracts from the report. 
and they aré apparently such as to form a good war- 
time beginning for a policy of British electrical 
export trade propaganda which can hardly fail to 
bring large volumes of business to our industries 
from all parts of a world stripped of its electricai 
supplies. Matters of research, standardisation, the 


The B.E.A.M.A. 
Report. 


“call for British equipment for Pekin University 


laboratories, schemes for the better organisation of 
all industries, the better education of the public in 
regard to the indispensability of our engineering in 
dustries, and many other matters, have received the 
attention of the Association’s Committees and staff 
during the vear. There have been conferences wita 
Government Committees respecting trade matters. 


and negotiations, highly successful in their issue. 


concerning excess profits, while the ‘‘ industria! 
solicitor ’’ has apparently had a very busy time deal- 
ing with questions raised in relation to Mode! Con- 
ditions of Sale and Contract.: Altogether, the re- 
port forms very healthy reading. The Association 
is now engaged upon measures for effecting domes. 
ti: co-ordination, so that the efforts of all the man» 
Sections may be concentrated where desirable in >» 
new Sectional Committee or Board. Uniformity ci 
policy in matters common to all Sections may thus 
become possible. A removal from the existmg pre- 
mises to larger ones, owing to the growth of the 
Association, has been considered, but, like many 
other things, it has had to be left over until after 
the war. 

The Association is to be congratulated npon it: 
record of a vear of great activitv, attended by suc 
cess in manv wavs. The period has been one of 
great difficnltv for normal industrv. hut the very 
difficulties of the situation have themselves afforde 
abundant opnortunities for usefulness on the par 
of the organisation. 
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FUSE FAILURES. 


Mr. S, W. Baynes, chief electrical engineer of the St. 
Pancras electric supply undertaking, has communicated 
to the Press the results of a series of interesting tests on 
fuses of the open type under working conditions. 


220-veLT SHORT CIRCUIT ON 3-IN. CLEAR BREAK ; 10-AMPERE 
Fuse ; Two STRANDS 5-AMPERE LEAD. i 


system (which is supplied in part from D.C. turbine plant), 
passing through a long feeder and back to the power 
station, where the tests were carried out, rid distributing 
mains. / 

The mains system in use was as follows :— 


Feeder, D.C., 440 volts across outers ; 220 volts between neutral 
and outers ; neutral earthed at power station. 


220-voLT SHORT CIRCUIT ON 4-IN. BREAK - 10-AMPERE FURE : 


Two STRANDS 5-AMPERE LEAD. 


440-voLT SHORT CIRCUIT ON 3-IN. BREAK; 10-AMPERE FUSE; 440-VOLT SHORT CIRCUIT ON 4-IN. BREAK ; 10-AMPERE FUSE ; 


Two STRANDS 5-AMPERE LEAD. 


` The advent of large turbo-generators giving an unlimited 
rush of power brought to his notice many serious failures 
of such fuses, and it was therefore decided to experiment, 
‘with a view to ascertaining their controlling power; a 
series of interesting views was obtained, some of which Mr. 
Baynes has kindly placed at our disposal. 

With a view to securing normal working conditions, 
current was drawn from the St. Pancras distributing 


Two STRANDS 5-AMPERE LEAD. 


Total length of lead and return for :— 

440-volt tests—3,460 yards, consisting of 1,730 of 1 aq. in. 
feeder, 330 of 02 aq. in., 1,000 of 0'25 sq. in., 400 of 0°56 aq. in. dis- 
tributors, excluding length of connecting cable. mag 

220-volt tests—1,730 yards, consisting of 865 of 1 sq. in., 165 
of 0'2 aq. in., 600 of 0°25 sq. in., 200 of °5 aq. in. distributors, 
excluding length of connecting cable. ; 


The plant on load consisted of a 1,000-kw. direct-current 
and a 2,500-Kw. three-phase turbine set, the latter supply- 
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ing through two 1,000-Kw. Peebles motor-converters, so 
that there were no transformers in circuit. 

The various views were taken with a 9-in. plank behind 
the fuses, from which the magnitude of the explosive effect 
can be gauged. In the case of tests M, P, and 8, the arcing 
continued until the automatic cut-off was tripped at approxi- 
mately 900, 1,000 and 1,200 amperes respectively ; in 
several cases this happened, or the arcing continued until 
the fuse terminals were demolished, and it is interesting 


440-VOLT SHORT CIRCUIT ON 4 IN. BREAK ; 40-AMPERE 
FusE: EIGHT STRANDS 5-AMPERE LEAD. 


fuses to consumers’ supplies, and this practice is general in 
the St. Pancras supply area at the present time. 

We show diagrammatically a single-pole fuse box of the 
type referred to, the box itself being of concrete from $ in. 
to jin. thick, with the fuse terminals carried on iron 
supporting pieces which slide into grooves moulded in the 
box. The fuse, of the Zed type, is held in position by 
screwing, down the milled fibre nut at the A concrete 
cover with glass inspection-window is provided. Various 


v 


440-VOLT SHORT CIRCUIT ON 4-IN. BREAK ; 50-AMPERE 
Fusk: TEN STRANDS 5-AMPERE LEAD, 


VIEWS SHOWING SHORT-CIRCUITED 10-wAY DISTRIBUTION BOARD ; 440-VOLT 
CIRCUIT ; 24-IN. BREAK; 10-AMPERE (TWO-8TRAND) FUSES. - 


to note the high-current densities reached even with light 
fuses. 

A number of cartridge fuses of various makes were sub- 
mitted to similar tests with results distinctly in their 
favour, but Mr. Baynes points out that such fuses are also 
open to the objection that it is easy to bridge across the 
short break with ordinary fuse wire instead of inserting a 
, new cartridge, thus leading to a calamity at a later date. 

He suggests that cartridge fuses should be so designed 
that is impossible to short-circuit them with ordinary fuse 
wire. | | 

‘The destructive effect of the arc, particularly in the 
neighbourhood of earthed metal’ cases, has been so great 
that Mr. Baynes adopted stoneware boxes for the terminal 


DIAGRAM SHOWING ST. PANCBAS 
TERMINAL FusE ARRANGEMENT, 


patterns of these boxes are made and, we understand, have 
given complete satisfaction. 


Ontario Power.—An action is now pending in the 
Supreme Court of Ontario for an injunction to restrain the Hydro- 
Electric Commission and the Attorney-General of the Province of 
Ontario from proceeding with the Chippewa development oa the 
ground that in the franchises of the Canadian companies, the 
Government of Ontario has expressly contracted never to teke 
water from the Niagara or Welland (Chippewa) Rivers for the 
generation of electrical power. Bondholders:in the Electrical 
Development Co. of Ontario will be interested in the reeult.— 
Financier. 
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AFTER FOUR YEARS. 


REFLECTIONS ON CHINESE ENGINEERS. 


By Pror. MIDDLETON SMITH, M.Sc. 


AT the end of 1916, the first graduation ceremony of the 
British University of Hong-Kong took place. Despite the 
military activities of the Colony (every man eligible is a 
member of the local defence forces—as far as is possible) 
the daily routine work continues. The highest authorities 
have said that it is most important to maintain and develop 
British trade in the Far East, so as to be prepared for the 
trade war after peace has been signed. Before the com- 
mencement of war in 1914, China witnessed competition 
between the Germans and the British. In no part of the 
world has competition been fiercer between the two nations 
than in the Far East. While our enemies used their 
northern base of Tsingtau, we had Hong-Kong in the south. 
But there were many more prosperous German merchants in 
the British Colony than Englishmen in Tsingtau. 

In 1912, feeling ran very high among patriotic Britishers 
in China about the neglect of the trade interests of the 
Empire. It was this current of public opinion that made 
possible the creation of the British University in Hong- 
Kong. The missionary scheme for 9 sort of International 
University at Hankow, espoused by Lord William Cecil, 
did not appeal to commercial men. It has never crystallised, 
. and it seems improbable that the original scheme will ever 
become real. What practical people in China began to 
ask themselves, even before the war, were questions like 
this: ** How can we extend British trade?” and “ Why 
don’t we educate young Chinese to use British machinery ? ” 
The half a-dozen English newspapers in China grew more 
and more insistent upon the maintenance of British 
interests. 

It is as well to remember these things now that a great 
change has come over the outlook of the people of Great 
Britain. Since the fatal August of 1914 everyone has 
been making sacrifices for the sake of the Empire. But in 
1912, when an appeal on patriotic grounds was made to the 
engineering firms of Great Britain for equipment for the 
University of Hong-Kong, it met with remarkable success. 
That was due to the immediate and spontaneous support 
given by the technical and lay Press, as well as to the 
response made by the firms to the stimulus. For it proved 


that ‘most of the British manufacturing engineers were | 


patriotic, at least two years before the general public under- 
stood what the German menace really meant. In those 
days some of us were, in a good-humoured fashion, chaffed 
about our exaggeration of the German trade bogey. But 
it only needed a few months of residence in the Far East to 
recognise ita real danger. 


When the first Degree ceremony of the University of | 


Hong-Kong took place (December 14th, 1916) there were 
12 graduates in engineering who were presented to his Excel- 
lency the Chancellor, and Governor of the Colony, as “ worthy 
of the degree of B.Sc. (Eng.) in this University.” They 
were all Chinese. The honorary degree of LL.D. was con- 
ferred on Teme Tien Yow, China’s pioneer railway engineer. 

The Chancellor took the opportunity publicly to thank 
the British engineering firms who presented equipment and 
apparatus. As over 200 concerns had given a practical 
response to the appeal, it was obviously impossible to 
mention them all. The three who had given equipment of 
the greatest value were named. They were the General 
Electric Co., Ltd. (England), Messrs. Ferranti, Ltd., and 


the Campbell Gas Engine Co., Ltd. His Excellency stated » 


that British engineering firms had presented £12,000 
worth of apparatus, while the shipping companies had 
brought it all out to the Far East freight free. But, 
perhaps, the most interesting statement made by his Excel- 
lency was the frank recognition of the influence of the 
Press, for he told us all that the idea of the University of 
Hong-Kong was first suggested in a local newsaper, the 
China Mail, in the year 1905. An Australian, named Donald, 
wag at that time elitor of the journal ; but there is every 
resson. to believe. that he. wae inspired to write his now 
famous appeal for a British University as a result of repre- 


-been present. 


sentations made to him by Mr. W. L. Carter, manager of 
the local telephone company, who had seen service in the 
South African war and was a very definite Imperjalist. Mr. 
Carter was present at the first graduation ceremony, in the 
uniform of a captain of the Royal Engineers, and he must 
have reflected upon the parable of the grain of mustard 
seed, for out of the-'original suggestion had grown the 
impressive ceremony which proved to the spectators that 


the first British University in China had commenced to 


send out graduates into the Far East, and the technical and 
lay Press have greatly assisted. 

The Assistance of the Chinese.—One of the most remark- 
able things about this University is the enthusiasm and 
practical assistance of the Chinese for the Western learning 
which it represents. The President of the Republic sent — 
from Pekin a poem in which, with the flowery expressions 
of his language, he wished success to the University. His 
Excellency, the Civil Governor of the adjacent Province of 
Kwangtung (it is one of the 18 provinces of China proper, 
and it contains 32 millions of inhabitants) journeyed 100 
miles by river to be present at the ceremony. The hall was 
crowded with the leading Ohinese, and, if the building had 
been large enough, thousands of others would gladly have 
The most remarkable politician in China, 
Mr. Liang Shih Yi, was staying in Hong-Kong, although 
for years his had been the guiding hand on the ship of State 
in Pekin. He was present, and he will remember this 
centre of Western learning when he is again in power in 
Pekin. | . 

The New China.—Europeans in this part of the world 

often complain that there is little evidence of change in the 
customs of the Chinese. It is true that the surface of the 
country is barely scratched. But there has been a real 
alteration in the outlook of the more influential Chinese. 
They all appreciate the value of what they call ‘“ Western 
Science.” They are essentially men of commerce, and they 
are beginning to demand machinery, because they believe 
that it will enable them to make money. At present 
they are thinking about three distinct branches of 
engineering work. They want to see a great extension of 
railways ; they wish to have electric light, and they are 
very keen upon exploiting the mines of their own country. 
There can be no doubt that during the next quarter of a 
century there will be a great demand for machinery for all 
three purposes. What worries a good many Britishers in 
China is the future. They read. about the wonderfal 
munition factories and the splendid works’ organisation in 
the Old Country. Will it be possible to ensure that the 
machinery which China needs will- come from those work- 
shops? It can be arranged, if we have our trade organised 
in the same way as the supply of munitions for the war is 
now being planned out: It seems improbable that individual 
firms will be able to work alone. These new engincering 
organisations, which ‘are paying so much attention to the 
trade aspects of applied science, will prove most powerful 
agents in the maintenance of British trade in’China. 
. It would be churlish to let pass. any opportunity for 
acknowledging the patriotism of the British Engineers’ 
Association and the B.E.A.M.A. in connection with the 
work of the British in China. There is the motto : ‘ Those 
who give quickly, give twice.” No one can imagine the 
anxiety which was felt in 1912 abont this problem of pro- 
viding proper facilities for training young Chinese in Hong- 
Kong in applied science ; and the Council of these two 
Associations at once exerted their powerful influence, when 
the problem was explained to them. The unforeseen has 
happened ; for nobody in those days thought that the day 
would come when the Chinese would demand machinery 
which British workshops would be unable to supply. That 
is the present state of affajrs. But the manufacturers of 
Britain will be glad enough of this Far Eastern market as 
soon as the present enormous demand for munitions is over. 
It is to be most sincerely hoped that they will take full 
advantage of it. Fortunately, the name .of Britain stands 
high in the estimation of most.of the Chinese. 

So many readers of the ELECTRICAL Review have been 
interested in the efforts made to train young Chinese in 
Hong-Kong, that it is possible that they will learn with 
pleasure of the full advantage that is taken of the up-to- 
date facilities for instruction. After four years the roll of 
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enginéering undergraduates in the University contains over 
100 names. The students come from as far South as the 
Straits Settlements and Bangkok, as far North as Pekin 
and Chile, and from inland provinces such as Yunnan and 
Hupeh. The President of the Chinese Republic has 
founded scholarships, while some of the Provincial Govern- 
ments have sent students, who are maintained by the public 
funds, 

The course of instruction in engineering takes four years 
to complete, but it is probable that many of the students 
will take five years to pass the necessary examinations in 
order to obtain their degree. Of the 87 who commenced in 
1912, 12 graduated in 1916. As all of the instruction is 
in English, it is, perhaps, not surprising that it takes so 
much time to complete the course. Many of the students 
show a desire to go abroad after they have graduated, and, 
when conditions are again normal in the works of Great 
Britain, it is hoped to make arrangements for these young 
Chinese to spend a year or two in some of the large indus- 


trial establishments. Two of the first batch of graduates: 


have gone to America, in order to obtain some practical 
experience. Every facility is given to them in that 
country, so that they may enter into commercial relations 
with the manufacturing firms of the United States while 
there. The object is apparent. There will always be a 


number of young Chinese in America, because of the — 


terms of the Boxer indemnity. But it is also very much 
to be hoped that, after the war, some very definite system 
will be inaugurated, so that the graduates of the Hong-Kong 
University may go to Britain. 

Chinese British Citszens—There are some millions of 
Chinese in the Straits, in Borneo, in Hong-Kong, and in 
other’ places where the Union Jack flies, who are British 
subjects. They have all behaved in a most patriotic way 
during the war. The idea of the aeroplane has appealed to 
them, and ‘it is significant that they have given a great 
deal of money for the purpose of providing these machines 
for the front. They have made their money because of 
the fair and just rule which British administration 
provides, and they show their appreciation of it in a 
practical fashion. 
deep-seated in the heart of every Celestial. A Chinese 
millionaire recently died near Singapore. His body is 
now lying in State in Hong-Kong, and in a few weeks will 

on to the ancestral tomb at Swatow. Many years 
ago he left that port as a coolie. His sons now work his 
tin mines, his glass factory, and his rubber plantations, and 
they tell their friends in China of the advantages of 
Western science and education. The nation which provides 
these will obtain the trade connections. 


STEAM TURBINES FOR LAND PURPOSES. 
By H. L. GUY, A.M.L.Mucs.B., Assoc.M.I.O.B. 


(Abstract of paper reaa before the MANCHESTER ASSOCIATION , 


F ENGINEERS.) 


Some four or five years have passed since @ paper on this 
subject was brought before your notice. It is the intention 
of the author to consider some of the developments which 
have matured in the interval. 

The broad lines can be gauged by considering the dif- 


ference in the co of the turbine department of the 
firm with which the author is associated during the period 
under review, confining attention to machines over 200-Kw. 
capacity :— 
1910. 1915. 
Per cent. of No. of turbines built— 
High press. e se ore eee 475 113 
Mix press. coe eco eco © qoo 38:5 13°6 
Low press. ... aus see oe 85 1°5 
Back press. s.e ose aco eee f 10°6 —T 
Reducing press. — 13°6 
Per cent. of total fall-load capecity— 
High press.-. eee we oe U4 83°3 
Mixed press... á j sii ee 206 762 
Low press. ... oe A e 3:5 0°18 
Back press wae r oe 19 — 
Reducing press... ss ow — 
E e capacity, KW. ... ies .. 1,550 $300 


The total output in are for 1915 was more than 
double that for 1910. . 


But the cult of ancestor worship is . 


The reasons for. these changes in the relative im 


portance 
of the various types of machines are readily found. It hes 


now been established that a pure high-pressure turbine is 
more efficient than a combination of a reciprocating engine 
exhausting into a low-pressure, or mixed-preesure turbine. 
with the result that high-pressure turbines are being installed 
where the former types were adopted a few years ago. This 
represents a distinct advance in the art of turbine construe- 
tion, because it was still maintained at the earlier date, and 
with some justification, that the reciproceung low-pressure 
turbine combination represented the ideal. 

Another factor which in many cases operates to ensure the 
installation of a high-pressure rather than a mixed-pressure 
or low-pressure turbine, is that it is often a doubtful expe- 
dient to couple a new turbine of the latter class to an 
obsolete, or more or less worn-out engine, which would im aav 
case be scrapped long before the useful life of the turbeme 
had expired. 

There are, of course, certain of modern plant at pre- 
sent driven by reciprocating engines which must be of the 
non-condensing type, such as rolling-mill or winding engines 
and until these machines are electrically driven there: wil wil 
be a suitable field for mixed-pressure turbines in erttirely new 
installations. 

The significance of the absence of re back-pressure tar- 
bines in 1915 lies in the appearance of the reducing turbines 
in the latter year, which, by virtue of their greater iy, 
with very few exceptions, have valuable advantages over 
former type 

One ot ther characteristic of the change in the turbines pro- 
duced in these two years is shown in the following tabie:— 


% of number of machines built. oon ee antes of TEP 
Date. 8,000 n.p.m. 1,500 R.P.m. R.P 
1910 468 19°2 688 2, ao 
1915 760 152 1,810 5.300 
The continuous tendency towards increased outputs at higb 
speeds exhibited by these figures is responsible for many of 


the changes in design which have taken place. 
of this development is revealed by the curves shown in fig. ?, 
where the upper two curves show the steam consemption | 
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Fic. 1.—Erracr or SPEED on STEAM CONSUMPTION AND Cost or 
TURBO-ALTERNATORS. 


obtained for the steam conditions stated, with turbo-generater 
sets of various outputs at 3,000 and 1 500 R.P.M., while the 
lower curves show the variation in cost per kilowatt of tarbe- 
generator seta at these two speeds. 

It will be seen that at 3,000 xw., the steam consumpties 
with a 3,000-R.p.M. set is 6.15 per cent. better than at 1,500 
R.P.M., while the cost per kilowatt is 27.8 per cent. lower. For 
a 5,000-EW. set, the steam: consumption at 3,000 R.P.m. is 2.67 
per cent. better than at 1,500 R.P.m., and the cost kilowatt 
26.2 per cent. lower. The curves shown give safe values of 
the presen seann coim pon and o rabos: but it showld 

remembered that as the number frames available iz 
not unlimited, these curves should : oie be stepped lines, 
and that as various values are set on steam consumption 
different purchasers, a manufacturer may use several frames 
for the same output, which results in different steam con 
sumption, and therefore price per kilowatt being given. The 
relative sizes of a 5,000-xw. set at 3,000 R.P.. and at 1500 
othe Gag in fg, 2 the output at high speeds 

e way in w increasing the ou a 
reacts on design can be illustrated by considering the effect 
upon various types of bladin g. 

The output which can saf y be obtained at a given speed 
snd vacuum is limited largely by the effect upon tho last 
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row of blades. If the safe length-of blades is fixed, the 
volume of steam which can be passed through the last row 
eon only be increased, and with it the output of the machine 
at a given vacuum, by increasing the velocity of the steam 
through the blades. 

Now the kinetic energy of the steam leaving the last row 
of blades passes straight into the exhaust, and represents a 
dead loss in efficiency. This is called the ‘* leaving loss,” and 
must be kept small if a reasonable turbine efficiency is to 


Fic. 2.— EFFECT OF SpreD ON S1Z£ OF TURBO-ALTERNATORS. 


be obtained. On the other hand, if the leaving loss is 
reduced by increasing the blade length, the factor of safety 
in the blade must be sacrificed. In fig: 3, the leaving loss 
has been plotted for two types of blade fastenings, and two 
standard blade materials, against the corresponding output 
of the turbine, assuming that the factor of safety in the 
complete blade is to be three on the elastic limit. ‘This factor 
of safety has been chosen as reasonable, and is justified by 
an extensive experience. 

Suppose we fix on a leaving loss of 14 per cent. as being a 


proper value, then with nickel-steel blading, a turbine of- 


5,000 KW. output can be built, having a forked blade, or 
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Fic. 3.—LEAVING Loss AND STRESSES IN LAST Row OF TURBINE 
BLADES, 


3.000 R.P.M.. 28 in. vacuum. 
Factor of safety = 3 on yield point. 
Steam consumption = 13 lb./KWw. hour. 
Adiabatic heat drop = 381 B.TH.U./Ib. 


3,000 kw. with a dovetail blade; with phosphor-bronze the . 


maximum output is 2,250 Kw. for a forked blade and 1,350 
Kw. for a dovetail blade. i 

If the turbine, having nickel-steel dovetail blades, is rated 
at 5,000 xw., the leaving loss, and therefore the steam cor- 
sumption, will be 2.7 per cent. greater than with forked 
blades, having the same factor of safety of three on the 
elastic limit. The curve also shows that phosphor-bronze is 
inadmissible for outputs greater than 3,000 Kw., even when 
forked blades are used. For mixed-pressure and low-pressure 
turbines, the output given should be reduced by one-half. 
For vacua other than 28 in. the leaving loss varies as the 
square of the specific volume of the steam leaving the last 


row, so that the output for a given leaving loss approxi- 
mately varies inversely as the square of the absolute pressure. 
The output which can be obtained with a given factor of 
safety and leaving loss varies directly as the strength of the 
material used for the blades, and is independent of their 
mean diameter. 

The same results are exhibi in another wav in the 
lower half of fig. 3, which shows that with a leaving loss of 
14 per cent., the factor of safety on the elastic limit will be 
4.5 for nickel steel forked blades, or 1.2 for bronze dovetail 
blades. 
` The present position of high-pressure turbines can, perhaps, 
be most readily appreciated by considering certain typical 
installations. 

The first instance is a 2,000-Kw. British Westinghouse 
Rateau impulse-type turbine, running at 3,000 R.p.M., and 
installed in a typical industrial power station. The steam 
conditions are 160 lb./sq. in. g., 160 deg. F. superheat, 28-in. 
vacuum, and the generator works at 6,600 volts, 50 cveles, 
3-phase. The rotor consists of a two-row velocity wheel, fol- 
lowed by seven Rateau wheels, the first blade being 13/16 in. 
high, and the last 6$ in. Six months after the plant was firs¢ 
started up, a 24-hour test was made, under ordinary working 
conditions. The following results were obtained :— 

Efficiency of boilers, 69.83 per cent. 

Coal per KW.-hour, 2.1 Ib. 

_ Steam per lb. of coal, 8.35 lb. The feed water metered 
included that required for all the auxiliaries, feed pumpe, 
drains, &c. 
- In January, 1915, a 3,000-Kw., 3,000-R.P.M. set supplied to 
the Charing Cross, West End & City Electricity Supply Co., 
Ltd., was started up. The turbine was of the impulse type, 
containing 11 Rateaun stages. The steam conditions were 
170 lb., sq. in. g., 55 deg. F. superbeat, 272 in. vacunm. 

This was one of the first sets of this speed and rating 
running in this country. The auxiliary turbine was designed 
for 220 B.H.P., at 2,500 R.P.M., rather a high output for such 
a set, due to local conditions. 

The guarantees included the steam required for the auxi- 
lary turbine, which exhausted into the iain turbine at a 
stage where the pressure was atmospheric at full load. The 
official test results corrected to guarantee conditions were 
as follows :— 

Load. Overload. Full. Three-quarter. Half. 

Test result. lb./Kw.-hour 159 179 16°7 1913 


A 5,000-kw. set at 3.000 R.P.M., installed in the Stuart 
Street power station of the Manchester Corporation, was 
started up in October, 1915. Between November 22nd, 1915, 
and November 13th, 1916, this set generated 22,293,400 kw.- 
hours, or 49.4 per cent. of that possible if it had been on full 
load for the whole of the time between those dates. 

The success of impulse turbines has been in a large measure 
due to the fact that the pressure and temperature inside the 
turbine casing are kept low by allowing a much larger 
expansion in the first than in succeeding stages, with the 
result that the full boiler steam pressure and temperature 
are confined to the steam chest and nozzle boxes, which are 
small chambers, and can when necesaary be made of cast 
steel at a reasonable cost. In turbines whose blades rotate 
at a moderate peripheral speed, the steam velocity resulting 
from this large initial expansion can be utilised most eth- 
ciently in a velocity wheel having two rows of moving blades, 
but with a given expansion, as the peripheral speed of the 
blade increases, the work done in the second row decreases, 
whereas the friction and windage losses increase as some 
power greater than the cube of the speed, and a point will 
be reached when the second row of blades does not perforin 
enough work to rotate it at the required speed, the deficit 
being made up by the first row. ; 

With the conditions stated and with blades having 30 in. 
mean diameter, the addition of the second row increases the 
stage efficiency by 25 per cent., but if the mean diameter is 
47 in. the second row makes no contribution to the work 
done, so that it can be dropped with advantage. 


(To be concluded.) 


CaN] 


BOILER-HOUSE OPERATION AND 
MAINTENANCE, 


Ix a paper read before the South African Institution of Engi- 
neers recently, Messrs. T. G. Ortex and VERNEY PICKLES dis- 
cussed the methods’ of boiler operation and maintenance 
adopted in the power stations of the Rand Power Companies 
and the efficiencies obtained; the following is an abstract of 
their remarks :— 

The plants referred to are at the Brakpan, Simmerpan, 
Rosherville, and Vereeniging power stations, the first-men- 
tioned being the earliest built, and having a parallel boiler- 
house design originally intended for only two 3,000-Kw. sets. 

The lay-outs of these four plants are shown im figs. 1-4; 


‘the authors advocate that the boiler houses of large stations 
i 


* Victoria Falls and Rand Mines Companies. The stations 
were described in the Erreta Revirw,of March 28th, 1913. 
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should be built at right angles to the turbine house, as with 
10,000-12,000-kw. turbines, about 280 KW. of turbines is in- 
stalled per foot run of house, whereas with boilers of about 
6,000-sq. ft. heating surface the boiler Kw. per foot run 1s 
: 80-9. Table I contains data bearing on this point. 


TABLE I.—TURBINE AND COMPRESSOR HOUSES. 


KW ar ca KW. Kw. Plant installed 
ad i l ine| Per ft. | per (turbo-generators 
ae ae run. | sq. ft. | and compressors). 


KW. 

3x 9.600 T.G. 

Roshetville 87,000} 404 216 | 2836.46 % 8,000C. 

| 3x 7.000 C. 
Y -ua « -s owe ‘peo 2 x Y 600 T.G. 
Vereeniging 43.500] 153 273 | 378 {5 x 12.000 TG. 
r P ee go | gain STAX 12.000T.G. 
Simmerpan 40,000 | 327 122 | 2°10 A; x 3.000 TG. 
; nae E est 2 x 12.500 TG. 
Brakpan 31,000) 325 95 | 24 13 x 3.000 TG. 

» Total installed | 201,200 | | | 
| ! 
BoILER Hovses. 
= *Nominal Area of 
Pa oe ue of | boiler KW. per 
: ilem at 151b. | houses, sq. ft. 
installed. per kw. sq. ft. 

Rosherville... 1V 89.600 KW. | 16.482 193 

Vereeniging 20) 48.000, | 24,168 os 

Simmerpan... 24 42,600 28.980 L47 

Brakpan ... 18 37.000 21.810 | 16N 


Total si 102 


* The nominal capacity is considerably less than the actual evaporation 
obtained in practice when burning reasonably good coal at normal draft. For 
instance, it is possible to obtain an evaporation of 50,000 lb. per hour from 
boilers rated at only 36,000 lb. 

At Simmerpan 16 small boilers are installed in two boiler houses, and cight 
large boilers in a third boiler house. The xw. installed per sq. ft. in the small 
boiler house is 1°22, and in the large boiler house 1°78. 

At Brakpan the eight smal)! boilers occupy an area which gives KW. per 
sq. ft. = 1°39, and the 10 large boilers kw. per sq. ft. = 2°00. 


At Brakpan, 40 or 50-ton capacity trucks can be shunted 
up an embankment over the bunkers, four of which contain 
120 tons each, and five, 375 tons each; this arrangement, 
though simple on paper, is most inconvenient in practice, 
with a consumption of up to 6,000 tons per week, due 
principally to the impossibility of mixing the coals to obtain 
most efficient results. 

The arrangement is a good one as regards coal-handling 
costs, but shunting charges are heavy. 

An outside storage with elevators and conveyors would have 
reduced shunting, but increased the handling charges. The 
principal gain would have been in efficiency dne to the 
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Fra. 1.—Brakpan Station. 


possibility of mixing the coal, which would have paid a very 
handsome return on the additional capital cost. 

An outside coal storage arrangement is provided at Sim- 
merpan, consisting of a concrete and steel bunker having a 
capacity of 3,240 tons. Gravity bucket conveyors run under- 
neath and deposit the coal to any one of the three gravity 
bucket elevators and conveyors taking coal to the overhead 
bunkers of the three boiler houses; several fillers are pro- 
vided, so that alternate buckets can be filled with different 
coals. The arrangement has worked perfectly and without 
trouble. 

All coals burnt at Simmerpan are either duff or a mixture 
of: duff and peas. The experience is that such coals can be 
burnt more efficiently when moistened. 


At Rosherville the bunkering arrangements are generally 
similar to those at Simmerpan, except that the five staithen 
are in line with the centre lines of the five boiler houses, and 
that the outside storage is not in the form of a bunker. 
Gravity bucket conveyors run underneath the coal staithes, 
and the elevators convey the coal into the overhead bunkers 
above each boiler house. The gravity bucket type of elevator 


Fia. 2.—SIMMERPAN STATION. 


and conveyor in practice has been found so reliable that tbe 
consulting engineer for the Rosherville station deemed it un- 
necessary to have any considerable inside storage over the 
boilers. 

There is considerable diference of opinion as to the advan- 
tage or otherwise of large overhead 
bunkers. In our opinion, the local con- 
ditions are the deciding factor. Where 
land is relatively cheap, there is no 
doubt that an outside bunker is much 
the better arrangement, as not only can 
larger tonnages be more easily stocked. 
but the cost of tbe building steelwork 
is Jargely reduced, and a lighter and 
cleaner boiler house results. The ten- 
dency in modern practice 18, where pos- 
sible, to store coal outside and have only 
the minimum inside storage. In this 
case, the conveyors and supporting 
structure and the small coal bunkers 
and chutes connecting them to the 
stoker hoppers, can be suspended from 
the roof principals. A further advantage 
of outside storage with minimum in- 
side bunker is that one can draw upon 
any particular coal at any time with 
the certainty that it will’ reach the 
boiler to meet sudden changes of load, 
whereas with large overhead bunkers 
the choice of coals is somewhat re- 
stricted. The first four boiler houses at Rosherville have 
only very limited inside storage; the fifth boiler house is pro- 
vided with an overhead bunker capable of holding 800 tons. 
As the boilers in this house are steamed steadily and con- 
tinuously, there is no very great disadvantage in the over- 
head bunker, although it is not necessary, and certainly 
added considerably to the capital cost of the buildings, and 
interferes with the natural lighting. 

At Vereeniging the outside coal staithes are very similar to 
those at Rosherville. being arranged in line with the centres 
of the two boiler houses. Bunkers are also arranged over 
the boiler houses, each of a capacity of 1,000 tons. In ‘his 
case, also, the authors say they could have been dispensed with; 
they interfere somewhat with the light, and added consider- 
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ably to the capital costs of. the buildings. The authors’ ex- angular in section, which renders them much easier to repair, 
perience with ay bucket elevators and conveyors has In the earlier installations the discharge end was splayed to 
been almost unl ormly satisfactory. They must be kept clean about half the width of the stoker hopper; this gave an un- 


and well oiled ; automatic oiling devices are unreliable. ‘The equal distribution of coal, the peas or larger pieces of coal 
; falling to the sides, and the duff and powder falling in the 


centre, resulting in uneven fires. An improvement has 


the side and make a somewhat uneven fire. 
(To be continued.) 
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effected by making the width of the splayed bottom equal to 
the- full width of the stoker hopper, but even with tb 
there is a tendency for the larger particles of coal to fall to 


In the course of an article on the work of this Corps during 


mertan E eT egy 
ziS AE H wor Bey IT the past year, MACLEOD YEARSLEY, Adjutant, states that the 
ea ita pe r mat First London Engineer Volunteers has reason to be proud 
ype PS | of the work which it has done during 1916. The year has 
been largely one of organisation, and, indeed, an anxious one 
: for those in authority. In January, 1916, there were two 
rh: Corps occupying jointly the headquarters in Eccleston Place— 
Az eae wo the Fourth Battalion, Central London Volunteer Regiment, 


formed two Companies. There were many difficulties 1n 
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keen and zealous that any real progress was mace. 


Comnerseces 


|| orea 


PLAN | 
|| sence 
| i 


of its ins cting officers. The County Commandant, 
Fic. 3.--ROSHERV ILLE STATION. 


í But in May the period of unrest came to an end. T 
old 4th C.L.R.V. and E.1.V.E.C. became incorporated as the 
First London Engineer Volunteers, and, for the last six 
months, the_progress of the Corps has been both real and 
apparent. - Under the firm but kindly rule of Lieutenant- 
Colonel Clay, the work of reorganisation has been success- 
fully accomplished, and the Corps has received the approval 


and the Engineering Institutions Volunteer Engineer Corpt. 
They drille and did much of their work together. ‘The 
former body had only just been formed from the remnants of 
the Architects’ and London County Council Corps, which 


way of good organisation, however, partly because there was 
in the air & prospect of amalgamation of the 4th C.L.R 
with the Electrical Engineers, and partly because, in this 


y 


expectation, no responsible Comman ant had yet been ap- 
pointed. It ig not surprising, therefore, that for the early 
part of the year, ® spirit of unrest was abroad. Although 
work was carried on, it was only. because the officers were 


1r 


Desmond ‘Callaghan, K.C.V.O., who has officially inspected 
the Corps, both on parade and at its work in headquarters, 


has expressed himself as “' entirely satisfied with all he saw.” 


bushes last about four years with continuous running ; the The work that has been done during the past 81X months 
material 1s usually too soft, and some trial case-hardened may be divided into anil! and technical work. The former !8 
bushes show no signs of wear after several months’ use. good, and has improved decidedly during the past three 


Twelve conveyors, totalling 7,210 ft. 
in length, handled 998 733 tons 10 1915 


at a cost of 780d. per ton delivered into — — — — A 
overhead bunkers. , AE 
Knowledge of boiler-house efficiency 


is wholly dependent upon correct weigh- 
ing of coal, and very considerable errors 
can be made when 1,000-1,400 tons per 
day are handled. 

At Brakpan and Simmerpan the coal 
is measured by levelling the bunkers, 
which ‘are calibrated to definite volumes 
per foot depth. For emall bunkers this 
method gives accurate results. 

Blake-Denison continuous weighing 
machines are provided at Rosherville 
and Vereeniging, and with great care 
and frequent calibration, and a know- 
ledge of the bias ol the machines, 4 
fairly reliable return can be obtained. 

The stocks at 2osherville and Verec- 
niging are checked at the end of each 
quarter by a careful survey. [It is not 
unusual to find an error of between 


QILER House Nr 


- 
1,000 and 2,000 tons either plus or minus. ? ? 
This would represent a continuous err! ; x 
of between 1 and 2 per cent. o 9 

The bulk of the coal is delivered in 40 ; 


or 60-ton hoppers filled right up; ihe 
weights delivered agree fairly well with 
those on the weigh bill. 

At the earlier stations— Brakpan and 
Sirnmerpan — measuring drums were 


fitted; these proved unsatisfactory, as ) e - ac —— rgi | a= 
the duff coals do not run freely, especi- || W 

ally when wet, so that the drums did | denlasene 8 

not fill properly. All subsequent bunkers PLAN i be | 

were provided with the Babcock and eh S = | 


Wilcox coal valve. The authors find 
that the makers usually provide chutes 
of too thin a plate—4 in. or 3/16 in. 
—and as a result, they are rapidly 
corroded away on the bottom side, especially . when dealing months, an improvement whic 


FIG. 4 .— VEREENIGING STATION. 


sh the institution of N.C.O. 


with wet coal. At Vereeniging the coal chutes are rect- Classes must tend to increase. The technica! work has bee 
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largely in the form of entrenching on Sundays, and such 
eleiuentury instruction in bridging as can be given at head- 
quarters, together with theoretical Instruction in the form: of 
lectures. The entrenching work at Otford Gn connection with 
which a very successful camp was held in August) has 
reached a high order of excellence, and has been warmly 
commended by the London Defence Authorities. Other tech- 
nieal instruction has not, perhaps, progressed so well, but 
this is a defect that will be remedied in the near future. 

The work of the Searchheht Classes is of great value, and 
is regarded as a Valuable asset to the Corps. Orimnally the 
special department of No. 3 Company (the old ELV.EC ), 
these classes have been thrown open now to the whole Corps, 
and sappers wishing to join have only to apply to their 
company officers and to await vacancies, as the number that 
can be accommodated in each class is linuted, 
been well Jooked after by Mr. A. Gerard, the Instructor of 
Musketry, to Whose zeal and efficiency the Corps is greatly 
indebted, 

‘Those who are responsible for the programme for 1917 are 
making every effort to ensure a good, practical, and progres- 
sive training, Which shall make each man in the Corps a fair 
practical engineer-soldier in as short a thine as posstble—pro- 
vided he chooaea to avail himself of hig opportunities. 

Theoretical ingtruction will be given at headquarters, to 
be supplemented by practical instruction in camp. Drill wall 
be well looked after, mmusketry will “carry on,” and there 
0 will be an additional incentive to good work by reason of the 
struggle of the three Companies to hold the Commandant’s 
Cup. But, it is all good opportunity wasted ìf full advantage 
is not taken of it. ' 

Two things are wanted: more recruits and better attend- 
ance. As to the former, there are plenty of men, over mili- 
tary age, who ought to be in a Volunteer Corps. They are 
the men who groan to their friends because they are ‘too 
old’ to serve their country. Suggest volunteering to them 
and they reject the proposal with scorn as “playing at sol- 
diers.” The real fact is, says the Adjutant, that they are 
just * slackers,” and do not intend to serve in any capacity. 
But there is a time coming when they will be shaken out of 
their nests and made to serve. Why do they not come volun- 
tarily before they are forced? This kind of person does not 
serve by * only standing and waiting.” 

The Corps should double its strength in the next twelve 
months: and it is a Corps that any man should consider it a 
privilege to join. 

As to attendance at drills, the Commandant has been sorely 
disappointed at the small uniform parades that have been the 
rule, If the Corps is to do good work in 117, the attend- 
ance must be better. 

We may add to the foregoing remarks that this Corps is 
pre-eminently the Corps for electrical men to join, in order 
to apply their knowledge to the best advantage. As for 
present-day volunteering being only “playing at soldiers,” 
this is not only a false impression—it is a sibe which perpe- 
trates a cruel injustice to the men who have given up their 
spare time, in the face of offictal discouragement, to training 
and trench-digging. Fortunately, the recent appeal of the 
King for more Volunteers, together with the issue of the 
regulations under which the Volunteers are officially consti- 
tuted an integral and essential component of the military 
forces of the country and charged with the duty of its 
internal defence against invasion, has put an end once for 
all to the sneers of the lethargie, and those who enlist as 
Volunteers “for the period of the war,” and carry out the 
prescribed course of training, are undoubtedly serving their 
country in an honourable and useful capacity. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we hare the writer's name and address in our possession, 


Variable:Speed Polyphase Motors. 

I note with great interest, in your issue of January 12th, 
the description of a polyphase commutator motor, with 
variable-speed shunt characteristics, manufactured by the 
ETH. Co. One mav presume that this motor is of the 
e Schrade” type, similar to that now being marketed by a 
Continental firm. 

The writer has studied the question of A.C. variable-speed 
motors, with and without commutators, for a considerable 
time, and perhaps a few remarks as to the possibilities and 
limitations of various types of motors may be of interest to 
your readers. 

Some months ago an article was published in your columns 
(July 14th, 1916) descriptive of a new variable-pole induetion 
motor, of the writer's design, in which every polarity 1s 
available, and which is now being marketed by Messrs. F. 
Parkinson & Co., Guiseley., This type of machine the 
writer considers to be the most satisfactory for large outputs, 
where the cost cf a commutating machine having completely 
sparkless operation would be prohibitive. It seems probable 


Musketry has’ 


that in the smaller sizes, and for hizh speeds, where the 
number of speeds available in a variable-pole machine 3s sruail, 
and the relative cost of the control gear considerable, a 
counnutator machine such as that developed by the B.T.H 
Co. is the right solution of the problem. For instance, small 
OW to 1500-R.P.M. motors form an ideal application for the 
commutator machine, In certain cases, too, the gradual speed 
regulation attainable would be an advantage. There cas 
are fewer than would be supposed at first sbt. Thus, the 
two types are complementary to each other, each having its 
own teld, and both being necessary to a complete solution 
af the problem of polyphase speed variation. There will, of 
course, be a certain not very wide debateable ground, and 
in View of its existence, a somewhat more detailed compari- 
son of the two types may perhaps be of interest. 

Comparing the particulars piven in vour issues of July lth, 
1916, and January lth, J917, we obtain the table below :— 


PoWER Factor AND EFFICIENCY, 


H.P, proportional to speed in both machines. 
. Vanable pole motor, Commutator motor. 


Speed. Top. Medium. Low, Top. Medium. Low. 
Full-load PF. ... R5 No 63 o Ra i 
a efficiency 3Y SIY 12 Ni REG OT 


Bearing in mind that we are comparing a OO-HLPL motor 

with a Ye PL motor, we see that the difference is a great 
deal less than might be npagined,. The cotmnutating machine 
has better power factor at high speeds, but probably about 
the same at low speeds, While for machines of equal size the 
Induction motor wouhi probably give better efficiency at ail 
speeds, low or high. 
_ As regards starting and acceleration, we may note that it 
Is as easy to build a variable-pole motor with wound roter 
and slip rings as with squirrel cage, and hence the starting 
torque is identical with that of a standard induction motor, 
while the current, in a 3 to ] speed range machine, is reduced 
to approximately one-third of that required by a standard 
notor of the same maximum output and speed. Hence, the 
starting of the variable-speed motor is much supenor to that 
oi a standard type. By an appropriate form of control gear. 
both the rate of acceleration and the current absorbed when 
changing from one speed to the next are kept under exact 
control, absolutely gradual acceleration being attained. 

A point worthy of note js the extremely low speeds of the 
50-H.P. and 30-H.P. commutator machines dlustrated. This os, 
of course, due to the requirements pecessary to obtain spark- 
less commutation in a variable-speed machine on 50) evctes, 
namely, low speed and a large number of poles. The writer 
has no hesitation in placing im service single-phase machines 
of double this capacity, operating at 1.000 Rope. on 50 eveles, 
but these, of course, run in the neqhbourhood of synchron- 
isin, the commutating condition of variable-speed machines 
being much more severe. Even in a size so small as 50 H.P. 
the cost of control gear in a vartable-pole machine becomes 
relatively moderate, While the motor can be built for much 
higher speeds. Hence, except in those few cases where abs 
Jutely gradual speed variation is necessary, it would tend to 
be preferred, the comparison inclining more and more to 
wards the variable-pole machine the larger the installation. 
The two types, of course, represent two different dispositions 
of the switchgear necessary to obtain variable speed, since 
the commutator ia itself essentially a switeh. In one case 
the switchgear is made an integral part of the motor, and 
is in continuous operation. In the other, the switchgear is 
separate, and operates only when a change of speed is desired. 
Between the two. engineers may congratulate themselves. 
that the dificult problem of a variable-speed motor is rapidly 


approaching solution. 
l F. Creedy. 
Guiseley, January 80th, 1917. 


Cheap Water.: Power. 


Can any of vour readers offer advice on the following :— 
I am in charge of an undertaking in a small country town 
where formerly water power was used for generating the 
current. On account of the water power being unable to 
meet the demand, and the transtnission line (four miles long) 
necding complete reconstruction, the water was abandoned 
iu favour of suction gas. The actual water-power generating 
plant is, however, still in exceedingly good condition, and as. 
owing to the great cost which removing the turbines from 
their position would entail, the plant has very little market 
value. it has been suggested that the available current might 
he used for some electrochemical process. About 60 KW. at 
9.500 volts single-phase, at very low running costs, could be 
obtained as the plant stands, and I should be glad if any 
render could suggest a purpose to which a small quantity of 
power like this could be profitably put. The power will have 


to be used on the site, if at all. 
Water Power. 


—_— 


Federal Income Tax. 


I have pleasure in advising you that the efforts _of this 
Association have been suecessful in having Section 15 of the 
Income Tax Assessment Act, 1915, repealed. 

You will recollect that Section 15 provided that in the case 
of a person selling goods in Australia on account of a person 
not resident in Australia, the principal should be deemed to 
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have derived from such sale a taxable income of 5 per cent. 
upon the price at which the goods were sold, that the person 
selling the goods should be personally liable for the payment 
of the tax to the extent of the tax payable on goods sold by 
him after June 30th, 1915, and that goods should be deemed 
to be sold in Australia on account of a person not resident in 
Australia if any person in Australia received a commission in’ 
respect of the sale of the goods, or was paid a salary for 
obtaining orders for or for influencing the sale of the goods. 
Under the provisions of the Act, as now amended, neither 
the agent nor the overseas principal is taxable on anv 
profit made by the overseas principal on the sale of goods 
through an agent in Australia. 

R. H. Butler, Secretary. 
The Australian Association of British Manufacturers 

and their Representatives. 


Melbourne, December 20th, 1916. 


Accuracy of Steam-Flow Meters. 


In view of the lack of confidence in steam-flow meters, 
shown by the discussion on Mr. Lackie’s paper at last year’s” 
meeting of the Municipal Electrical Association, the follow- 
ing results of some tests we have recently carried out on a 
steam-flow meter may be of interest to yonr readers. 

This steam-flow meter has been installed in connection with 
a 3,000-KW. turbo-generator, and as we have a Lea recorder, 
through which the whole of the condensed steam from the 
turbo-generator can be passed, we can check the quantity 
of steam recorded by the steam meter against the quantity 
of water recorded by the Lea recorder. 

The following are the results of several testa, the differ- 
ences being given as percentages of the full scale reading of 
the instrument, which is 60,000 Ib. of steam per hour :— 


Difference as 


Tea recorder, Steam-flow meter, percentage of full 


lb. per hour. lb. per hour. scale reading. 
16,273 15,026 21 per cent. — 
17,781 16,330 9.4 per cent. — 
30,871 30,562 5 per cent. — 
32,460 31,606 1.4 per cent. — 
32,560 31,900 1.1 per cent. — 
40,905 41,503 | .99 per cent. + 


J. R. P. Lunn, 
Borough Electrical Engineer. 


Darlington, January 30th, 1917. 


Profit-Sharing. 
We notice in your issue of January 19th reference to a 


painphlet on ‘‘ Capital and Labour.” by Sir Wiliam Iever, 


Bart., in which he advocates profit-sharing as the cure for 
industrial unrest. With this we are in complete agreement, 
hut how can an industry share profits when none are made? 
Sir William Lever is, luckily for himself. engaged in an 
industry which yields enormous profits (and not to one firm 
only), and did so in competition with Germany. Are we to 
assume that this is due to the superior intellect and ability 
of soap manufacturers as compared with electrical manufa- 
turers, or to natural or artificial advantages? As Sir William 
Jever has been reported as advocating trading with Germany” 
after the war, and a continuation of dumping, and, further, 
to have said that dumping harms Germany and benefits us,’ 


will he explain how an industry which is subject to dumping ` 


and State-aided competition is to work at a profit? In con- 
sidering this point, it is necessary to take a modern industry 
equally suitable for both countries, and not an old-estabhished 
one which is protected by goodwill and experience, nor one 
with any natural advantages. 

If our destinies are to be controlled in the future, as in 
the past, by that little clique of Free Traders whose fiscal 
fallacies are on a par with the rest of their false conceptions 
during the last 35 years (i.e., since Germany became an 
industrial nation), even the best form of industrial co-opera- 
tion will not ensure industrial harmony. 

Mr. John Hodge, our Labour Minister, said last week :— 
“I am one of those silly people who once went to Germany 
on a peace mission.” Previous to the war, like the silly 
beggars they were, the Labour men thought Free Trade 
meant the prevention of war. But the war had dropped the 
wales from their eyes. He was going to have no more Ger- 
man steel in this country while there was an idle furnace 
here. So-called Tariff Reform did not mean the lowering of 
the standard of life, as some people seeined to assume. 

Mr. Hodge thus admits that his own opinions have changed, 
but evidently one of the first essentials is to convert the 
workers and voters to the necessity for protection for all 
suitable industries which are subject in any form to unfair 
competition. 

Electrical Manufacturer. 


Australian Agencies. 


Before returning to Australia I am anxious to obtain the 
sole representation of a good electrical manufacturing firm— 
yarticularly metal filament lamps—for the Conimonwealth of 
Australia, and am appealing to you for your kind aesistance. 


i 


I can furnish any references ¿nd guarantees which may be 
necessary. 

_ At the moment, I believe there is some difficulty in exploit- 
ing goods from this country, but British manufacturers 
should remember that America and Japan are flooding the 
Australian markets, and unless the home manufacturer shows 
that he is taking some httle interest, even at the present 
tine, in the Colonial firms he may find great ditticulty in 
securing ready markets after the war. 

I am in the position to influence quite an amount of busi- 
ness in the Australian market. 

Even if very little can be accomplished now, everything 
ean be got ready for that time when business will be very 
acceptable. 

A. H.C. 


[Any replies to this letter that we may receive will be 
forwarded to our correspondent.—Eps. vec. Rev.] 


Women and ‘ Shorts.” 


I have read the letter under this title in vour last issue 
emanating from the pen of someone, supposedly a male, 
masquerading under the num de plume of *' Exciter,” and 
my first impulse was to wonder how your highly reputable 
journal printed any such garbage without reterence to the 
facts, Which were easily obtainable. 

Acting on the urgent demands of the military authorities, 
Marvlebone responded energetically, and, I should say, suc- 
cessfully, in releasing men wherever possible by employing 
women. The “short” referred to developed in our mains 
in another part of the borough, and, incidentally, severed the 
telephone wires between the sub-station, where women are 
emploved, and the generating station. The woman in charge, 
with commendable initiative, sought the nearest call office, 
and thereby conveyed the necessary information to the sta- 
tion engineer, securing continuity of supply in record time. 

The matter was investigated by my Committee, who con- 
gratulated the officers and staff on the result. 

The lurid and inaccurate description by " Exciter,” in the 
light of my explanation, can be regarded as just so much 
silly drivel. 


Duncan Watson, 
Chairman of Electricity Committee, _ 
Marylebone Borough Council. 


London, W., February 6th, 1917. 


(While we regret the injustice done to the women by 
“Exciter’s’’ incorrect version of the incident—which we 
regarded as a jocular effort on his part—we are glad that ìt 
has drawn from Alderman Duncan Watson a statement which 
not only vindicates the sub-station attendant, but also clearly 
demonstrates her efficiency in an emergency.—Evps. ELEc. 
Rev.] 


Localising a Fault. 


Your correspondent ‘‘ Mains Assistant” asks for a simple 
method of locating, in the future, a fault such as he describes. 
His testing apparatus seems to be short of a Wheatstone 
bridge, which, 1 think, would have solved the difficulty. He 
states that burning-out and a loop test were for various 
rcasons impossible. The instruments available evidently did 
not meet the case, a8 the fault was discovered by chance. He 
does not state if the resistance of each conductor was known; 
if so, as the cable was completely shorted, the bridge test 
would have served the purpose. Further occurrences of a 
similar nature and method of testing would be interesting. 


H. Payn. 
' B.E., France, February ist, 1917. 


ly answer to © Mains Assistant's’ letter under the above 
heading, appearing in your issue cf the Joth ult., I think 
the simplest and most reliable method to use in testing for 3 
triple short and dead earth on triple-concentric cables is the 
following :— 

Pass a current of about 5 amperes through a bank of 
lamps, or suitable resistance, from the live main to one core 
(sav X) of the faulty cable, whence it will pass through 
short to curtb, or use a battery connected across X and 
O cores. l i 

We will assume here that the fault lies beyond the first X 
consumer. ae, 

With a galvo. or sensitive and low-reading voltmeter take 
the drops, (a) across xX and O cores of the faulty cable at the 
testing station, (b) across the cut-outs of the first X con-: 
sumer’s service, and (¢) across X and o at the’ far end of 
main. This last reading gives the drop across the fault, and 
is subtracted from (a) and (b). ae yh u 

Now, if the results obtained from (u-c) and (b-c) are plotted, 
taking drop vertically and distance from testing station hori- 
zontally, then a line drawn through the dots when, produced 
cuts the horizontal at a point which gives the distance to 
the fault. o a 

I may say here, I think it advisable to take as many read- 
ings as there are X consumers as a check. 

If the fault lies nearer the testing station than the first X 
consumer, tben (the readings (b) and (c) will be the same, 
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and a test taken from the other end will give the necessary 
information, or, alternatively, a known resistance can be 
inserted between the lamps and faulty cable and equated 
to terms of length of the cable. This method also applies 
when there are no consumers connected to the main, or no 
points where readings can be obtained. 

Of course, when the current is accurately known, and the 
drop taken with a voltmeter, then the resistance of the cable 
from testing station to fault can be found and worked out in 
terms of length. ` 

The points to he remembered in this test to ensure reliable 
results are that the short must be steady, and great accuraey 
13 needed in reading the drop, as this is extremely small. 
If the short is not steady, then using a Megger across the 
cores is a great help in cleaning and steadving the fault. 

Using a battery is, perhaps, the better way, as the drop 
is steadier than when employing the main. especially in the 
o when there is a motor load in the vicinity of the 
uult. 

The method described by Mr. Wardle in last week's issue 
has the disadvantage of not eliminating the resistance of the 
fault, which, if considerable, will greatly atfect the reliability 


of this method. 
W. Leighton Chubb. 
Maidenhead, February 5th, 1917. 


WAR ITEMS. 


Exports to China.—In the “ Londen Gazette ” for Feb- 
ruary 2nd there appear additions to the list of persons and 
bodies to whom exports to China and Siam may be consigned. 


Lighting Restrictions.—In a livhting restrictions prose- 
eution at Keighley last week, it was stated in evidence that 
the defendant had turned on 17 electric lights in order to 
attend to the boilers at a certain industrial ‘works. The fine 
was Iss, 

Trading with the Enemy.—The ‘“ London Gazette ”? for 
February 2nd contains further lists of persons or bodies with 
whom trading is prohibited in Argentine and Uruguay, 
Brazil, Chile, Denmark, Japan, Morocco, Norway, Peru, 
Spain, Sweden, &c. 


Exports to Australia.—The Ministrv of Munitions an- 
nouneces that as from January 31st, 1917, no application for 
priority certificates for the manufacture and export of goods 
to Australia will be entertained unlesa the application has 
heen endorsed by the Director of Munitions, Collins House, 
Collins Street, Melbourne, Victoria.—Birmingham Daily 
Pest. 


Ministry of Munitions and Lead.—The Minister of Muni- 
tions has ordered that the sale or purchase of lead, except in 
accordance with a licence or for the purpose of carrying out a 
written contract existing prior to the date of the Order, 1s 
prohibited. Until further notice, too, there must be no use 
of lead tor manufacture without a licence, unleas for neces- 
‘ sarv repairs, involving tbe consumption of not more than 
l ewt. or for type-casting from lead already in that form or 
previously purchased for that purpose. Monthlv returns of 
lead in stock, &c., and contracts and arders, will have to be 
made, unless the total stock in hand or order for future 
delivery has not exceeded 1 cwt. Applications for licences 
tnust be made to the Director of Materials at Hotel Victoria, 
Northumberland Avenue, W.C. | 


Ministry of Munitions and Locomotive Engines.—The 
Minister of Munitions has issued an order that all persons 
(other than railway companies) owning or having in their 
possession or under their control any steam or petrol loco- 
motive engine or engines in Great Britain shall within ten 
days from February 2nd send in to the Deputy Director- 
General of Railway Material Licences, Ministry of Munitions, 
Whitehall Place, London, S.W., returns containing the tol- 
lowing particulars with regard to such engine or engines :— 

(a Trpe of locomotive. 

(6) Steam or petrol driven. 

(¢) Name or number of locomotive. 

(dì Owner’s name and address. 

* (e) Maker of locomotive. 

(f) Date on which locomotive wag built. 

(9) Gauge of railway. 

th) Maximum height it. 

locomotive, 

(i) Work (if any) on which locomotive employed. 

U) Wright and general description. 
and to make such further returns concerning any such engine 
or engines as may hereafter be required by the Deputy 
Director-General of Railway Material Licences. 


German Litigation in War-time!—A remarkable instance 
of German audacity in commercial matters towards an enemy 
country is reported from Germany, where, notwithstanding 
war loans, money is comparatively scarce, except in privi- 
leged industries This probably explains why the Accumu- 
lotoren Fabrik, A.G., of Berlin, has brought an action, as is 
unnounced in a Frankfort newspaper, against the Società 
Generale Itahana Aecumulaton Elettrici, of Milan, for the 
fullilment of conditions embodicd in a contract which was 
entered into between the two companies in 1907, relating to 


in., and w.dth ft, in. of 


certain payments, and the free allotment of one-tenth of the 
amount of a new issue of shares. The plaintif company us 
suid to claim the payment of £51,000, together with interest 
at 5 per cent. as from March Ist, 1416, and the surrender 
of shares for £5,000 (200,000 lire), forming part of the new 
issue Which was resolved upon at the general meeting of the 
Italian company held in August, 1016. A demand of this 
kind ino war-tiine, and from one enemy country towards an- 
other, is beyond the comprehension of abyoue—except a 
German. 

Japan and Enemy Trade.—The Tientsin correspondent of 
the Morning Post statek (under date December 27th) that the 
announcement that the Japanese Government will shortly 
promulgate strict enemy trading regulations bas aroused 
much interest and satisfaction among the Alhed communities 
in North China. A few davs azo a Russian decree, forbidding 
all trade with enemy or blacklisted firms, was published in 
the Press. “In order to make the Allied action absolutely 
watertight it only remained for Japan to adopt similar mea- 
sures. The Enemy Trading Regulations of France and Great 
Britain have undoubtedly caused the German firms and mer- 
chants in the Far East considerable dithculty and inconven- 
ence. The Japanese authorities, although they have not up 
to the present fallen into line with their Alles in this matter, 
have always shown themselves willing to assist when the 
British or French Consulates could show that cargo intend: d 
for shipment by Japanese vessels was of enemy ongin er 
destination. But owing to the Gennan babit of emplevinz 
Chinese ‘fences.’ it has often been extremely diticult to 
obtain such proof, and there is no doubt that there has been 
serious leakage in the economic coffer-dain of the Alles in 
the Far East. We may now expect all this to be changed 
The onus of proving that suspect cargo is not of enemy owner- 
ship, origin, or destination, will now fall upon the Japanese 
shipping companies, and consequently the position of German 
commercial interests in the Far East ought to become much 
more uncomfortable.” 


After the War: Extracts from the Premier’s Carnarvon 
Speech.—In his reference to the work done by the Ministry 
of Munitions—as a basis for an appeal against premature 
eriticisin of Mr. Neville Chamberlain and bis National Ser- 
vice Departinent—Mr. Lloyd George said :—*'I have had 
a pood deal of experience of what men of this kind can do, 
the preat business men of this country, when you call upon 
therm. The Mavor was good enough to refer to my work as 
Minister of Munitions. The only credit I take is this—that 
I gathered together as fine a body of men of able expenence 
as ever came tovether in anv Government Department, as 
ever existed in this or any other land. I do not pretend I 
dil the work. They did it. I encouraged them. I stood by 
them, and now and apain I scolded them; but we all worked 
hard. They had not been there a few weeks dealing 
with an undoubted shortave, an undoubted deficiency, to- 
gether with lost opportunities—before we heard censure and 
criticising. They took no notice of it. . . They 
knew they were going to confound all these things, not by 
speech, but by accomplishment. . . . What happened? 
The great battle of the Somme came. These men had 
mobilised the whole of the engineering resources of the coun- 
try. Old workshops grew to life, new workshops were set 
up—vou could see them north and soutb, east and west. 
Wherever vou travelled—old machinery made the best of. 


- new machinery manufactured here and also ordered ìn 


America—machinery that will revolutionise industry after the 
War-—-and pew industries were set up where before the war 
we had been dependent entirely on Germany. New indus 
tries were created, and we are not going to drop them after 
the war.” 

Summing up his appeal to the nation to help in every 
Possible wav in the coming effort, Mr. Lloyd George said :— 
‘When the smoke of this great conflict has been dissolved in 
the atmosphere we breathe, there will reappear a new Britain. 
Tt will be the old country still, but it will be a new country. 
Its commerce will be new, its trade will be new, its indus- 
tries will be new. There will be new conditions of lfe and 
of toil, tor Capital and for Labour alike, and there will be 
new relations between both of them, and for ever. But 
there will be new ideas, there will be a new outlook, there 
will be a new character in the land. The men and women 
of this countrv wil be burnt into fine building material for 
the new Britain in the fiery kilns of the war.” 


Exemption Applications.—At the Westminster Local Tri- 
bunal, the London County Council appealed for over WV 
men emploved in the tramwavs department. This depart- 
ment had been in consultation with the Advisory Committee, 
but disputed the decision arrived at. The Military Repre- 
sentative stated that the authorities had released a certain 
number of men on condition that the Council would give up 
a number of men at present certified. If they would not do 
that the Army must have the others. The L.C.C. Repre 
sentative: We are almost at the end of our tether. If the 
tramways are of national importance, we must have the men. 
A Member: There are too many cars in the afternoon; they 
are often empty. Why cannot wormen drive cars?  J..C.C. 
representative: The police will not let them. The Tribunal 
allowed 150 men in certified occupations three months’ ex- 
emption, with leave to apply again. Forty cases were with- 
drawn, and 30 men, 2t,of whomywere trayo-drivers, were 
removed from. the, certified list<Morning Post. 
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At Southport, the borough electrical engineer, Mr. A. S. the Tribunal decided that the best course to pursué was to 
Black, appealed for three employés at the electricity works. withdraw all the certificates and review the cases when they 
The Military Representative said the men had been badged, came up on their merits. 
but they were now de-badged. The Chairman said Mr. Black \ 
had stated that if these men were taken he could not be res- 
ponsible for the lighting of the town. The case was ad- —_ TT 
joume 7 Mr Aas tenin i m i 

uthport appeal, hear at the County Appeals ibunal, 
was that of A. Robertson Hunt (39), electrical engineer, of LEGAL. 
Ainsdale, who appealed against the decision of the Local 
Tribunal. The latter had refused his claim, but allowed time , EIE 
to the end of March. The appellant said that prior to the war ELECTRIC HEATING DEVICE. 
he had business premises in Liverpool, but had since given AN electric heating device was the subject of an application in the 
them up, and he described the nature of his technical work. Patents Court, on. Wednesday, last week, before the Controller- 


The Military Representative sal he would be very useful General, Mr. Temple Franks, sitting with Sir Cornelius Dalton. 


in & technical corps in the Army. Exemption to April 1st Messrs. Benham & Sons, Ltd., of 66, Wigmore Street, W., manu- 
was given, with no further appeal without leave. facturers of electrical appliances, applied for licence to use the 
The Shipley Electricity Committee applied at the Local Patent 26.347, of 1912, in the name of Martin Albrecht, of Gun- 
Tribunal last week for three men engaged as boiler firemen, thernburgalle 100, Frankfurt-a-Main, Germany. 

J. Swallow (87), G. Clow (35), and T. Pennington (34). Post- This patent claims electric heating devices or bodies of the kind 
ponement was granted in each case till June 30th in which the resistance, suitably insulated, is placed in a metal 


At Grantham, on January %th, the Urban Electric Supply casing. 


Co. appealed for five employés, viz. : T: H. Heritage (26), The method consists of strongly pressing a thin metal casing 
station superintendent fitter, conditional exemption to stand; around a resistance strip in such a way that the heat produced in 
J H. Williams (26), shift engineer, conditional exemption the resistance strip by the electric current will be transmitted 
withdrawn for substitution ; A. W. Dyke (18), switchboard almost instantly to the wall of the casing. 
attendant, conditional exemption withdrawn for substitution. The resistance strips are packed, as usual, between thin mica 
An electrical engineer of Westcliff, appealing at Southend- ` plates, whereupon the resistance strip, insulated by the mica plates 
on-Sea, said that he had been twice rejected, and was now and inserted in a tube having comparatively very thin walls and 
placed in Class C3. He felt that if employed where he could circular, oval, or. preferably, rectangular in cross-section. is rolled 
use his professional knowledye he would be of more service or compressed, £o that the walls of the tube will be pressed or rolled 
ty his country, and he had applied for such work, including with considerable pressure upon the mica plates. To prevent the 
» post at Salonika. He was with the British Thomson-Hous- walls from buckling or yielding and drawing apart, the tube may, 
ton Co., Ltd., of Upper Thames Street, B.C. The Tribunal in being pressed, be formed with lateral collars or flanges. 
extended appellant’s exemption until March 1st. The process enables heating strips to be produced with a heating 
The same Tribunal granted until June Ist to a medical capacity of from 10 to pU watts per sq. cm. of their surface. They 
clectrician (29), wholly engaged at the Queen Mary Royal transmit almost instantly the total heat to the liquid. 
Naval Hospital at Southend. = For the applicants, MR. BOUSFIELD (of the firm of G. F. Redfern 
At Nuneaton, an appeal was made by Percy H. Howe (28), and Co., patent agents) said the applicants had made a speciality 
electrical fitter, who is engaged on Government work. On of electrical kitchen appliances and such apparatus for use in 
the suggestion of the Advisory Committee. exemption until hospitals. One of these was an apparatus for heating water. The 
July lst was granted on appellant not changing his avocation. apparatus referred to in this letters patent, while it had its distinc- 


At Canterbury, on January 20th, Mr. E. J. Philpot, elec- tive features, was after a well-known type. Mesars. & Benham Sons, 
trical engineer, appealed for two employés, S. Kingham (29), Ltd.. had applied for letters patent for this device, but they found 


and A. 8. Fassum (31). The last-named, he said, was respon: in front of them the patent which they now asked for licence to 

sible for the maintenance of a number of electrical installa- adopt. 

tions in the district, including the Kent and Canterbury Hos- The CONTROLLER inquired whether the apparatus could be used 

pital. He had two other electric wiremen, and was doing for cooking purposes ? B 

work for the military. Kingham was allowed three months, Mr. BoUsFIELD replied that its main purpose was for heating 

and Fassum was directed to join up on February 28th. water. It might, however, be made in any size. The efficiency 
Dr. Watson, of the Alltymynydd Sanatorium, appealed to was said to be, at any rate, 95 per cent. 

the Carmarthenshire Tribunal against refusal of exemption Applicants’ assistant manager, MR. CHARLES REED ALLANSBY, 

by the Local Tribunal to D. Williams, electric light attendant. explained that previously they had made electrical heating appli- 

Phe appeal was allowed, and conditional exemption granted. ances by attaching the heating element to the hase of the vessel on 
A Brighton firm of electrical engineers appealed for their the outside. Now they desired to immerse the element in the water. 

branch manager (32), three electrical fitters, aged respec- They might, eventually make apecially constructed kettles, with a 


tively 30, 41, and 34, and an electrical clerk (27). The firm, grooved receptacle for the element, and then water could be boiled 
which has branches at Eastbourne and Worthing, stated that without an exterior fire or appliance. They wished to put the 
they were doing considerable work for munition factories, apparatus they now had in hand upon the market at once, and 
hospitals, and the Royal Flying Corps. Four of the men were would be ready to pay a royalty of 5 per cent. to the end of the 
allowed three months each, and the other appeal was ad- war. They anticipated a public demand. and they proposed to em- 


journed. ploy the method in apparatus they were making for their own use. 
At Exeter, the city electrical engineer (Mr. Munro) sup- The article would be made in various sizes. It would be useful for 
ported an appeal by Messrs. Cory Bros., coal merchants, for the eterilising vessels surgeons used for their instruments when 
exemption for J. Gregory (40), in Class B2, on the ground carrying out operations. The element would be amaller in that 
that the man was indispensable to the undertaking for dis- case. 
charging coal from trucks at the works. Exemption until The CONTROLLER said he saw no reason why the royalty of 
Mav 3lst. was allowed. . ' 5 per cent. should not be accepted as fair, and the Court would 
Worcester City Tribunal has granted conditional exemption recommend that a licence be g ranted by the Board of Trade. 
to seven employés of the Tramway Co., all of whom are over : 
3L years of age; and allowed exemption until a substitute is 
found for another emplové, aged 27. ean ELECTRIC € feces ye oe 
At Salisbury, the Electric Light Co. were the respondents Fow LER n. MIDLAND ILE T~ i OPORA FOR POWER 
in a Military appeal against conditional exemption held by DISTRIBUTION, LTD, 
an assistant engineer, two engine drivers, and a meter tester. Ix the Chancery Division, on February ‘Ist. Mr. Justice Eve 


For the company, 1t was stated that 12 out of 23 men had reserved judgment in an action against this company. of 
been released for service, and one more was going. The men Birmingham, by Mr. G. W. Fowler, of Old Dean Hall. Camberley. 
appealed against were in certified occupations, and their work executor of the estate of his late aunt, Miss M. J. Fowler. He 
required skilled men. One of the drivers. placed in Class Bl, claimed payment of £1,800, the value of 18 debentures of £100 


had been with the company. for 17 years. One driver was each, a premium of £45, and interest at the rate of 44 per cent. 


allowed until March Ist. and the others until June lst. from June 30th. 1913, the date when the debentures matured. 

At Hastings, 16 was stated that the Miltary had assented The case for the plaintiff was that after the death of his aunt 
to conditional exemption in the majority of the cases in the compmy sent her notices of the expiration of the series of 
which certificates of exemption held bv employes of the debentures of which hers formed a part. and of the issue of a new 
Tramway Co. had been withdrawn. The general manager series. These. of course. she did not receive, and the plaintif 


(Mr. Vincent Fdwards) said that the majority of the men claimed that interest on the debentures continued to run until 
concerned were employed in the power-house and sub-sta- they were paid off ; the company first declined to pay avy interest 
tions, and they were doing their best to find substitutes for from June 30th, but afterwards they said they were willing to pay 


the younger men. At the present tirne they were employing the income on the money set aside for the payment of the 
several discharged soldiers, and trying to train them. He debentures. He also contended that it was the duty of the con- 
hoped that these would: come intime to be suitable men. The pany to find their creditor within the realm, the debentures not 
Tribunal granted conditional exemption to all the tramway- being payable at any particular place. There was an executor 
men appealed for, and Mr. Edwards said that if the men who could give a proper discharge for the money. 

could do public service they would. For the company it was argued that the plaintiff had been in 


At Reigate. on January 30th, the Military asked for the default in not doing certain things which would have put the 

withdrawal of exemption certificates granted by the Recruit- company in possession of the knowledge they required, that he was 

ing Officer to nine men with the East Surrey Traction Co., responsible tor what had happened. and that that was a good reason 

Ltd., including Mr. A. H. Hawkins (34), manager and direc- why no further interest should be paid. The debentures were 1 

tor. Mr. Hawkins asked the Tribunal to confirm the ceni: the To form in not having any place specified bere payment 
in reserv t sho ) g this 


cates grante to mén who are in rese ad occupations, b d be made, and it was no part of comipepy’s uty to 
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rend people wandering through the land in order to make legal 
tender of money due to debenture-holders who did not choose to 
apply for payment in the usual way. If the plaintiff's contention 
was upheld, it would mean that inthe future debentures would have 
to be framed in a very different way. 

His LorpsHIiP, in saying that he would vive judgment in a few 
days. remarked that the case was one that woold affect many 
others, 


DEATH r. LonpdoN ELECTRIC RAILWAYS Co. 


Ar the Surveyors’ Institution, Westminster, Mr. Samuel Walker. 
F.S... as Arbitrator. heard a claim for compensation by Mrs, 
Phoebe De'Ath against the London Electric Railways Co. for 
damace alleged to be caused by noise from the Bakerloo Exten- 
sion Tube Railway to her property, 38. Randolph Gardens, Kilburn. 

Mr. D. N. McNaughton was counsel for the claimant. while Mr. 
Eustace Hills appeared for the railway company. 

MR. MeNavGutron said the complainant complained of the noise 
and vibration immediately after the railway was opened in January, 
1915. A few months later ber solicitor made a claim. but, at the 
request of the company, the matter stood over until January, 1916, 
when lability was disputed. An Act of Parliament met the 
nuisance of noise, which. according to the claimant 8 case, was 
vreatest In the early morning and from 6 to 10 o'clock at night. 

Me. O. DEATH. husband of clannant. said that when the tube 
was opened. one of the tenants -communicated with him in 
reference to the noise, and Witness wrote to the company. 

MR. and MRs. CHARLES PoYNTON. tenants of the ground floor 
since J911. said a rumbling noise. something like thunder. was 
made by the trains every day. It varied a preat deal, but they 
heard it nore in wet weather. 

MR. J. J. DONE, surveyor, said that one evening when he visited 
the property he noted that 10 trains passed in 15 minutes. The 
noise they made sounded like thunder as heard in the distance. and 
it eradually increased and then decreased. Four of the trains were 
particularly heavy and extremely noisy. On making a test he 
cue to the conclusion that there was not much vibration, bat the 
noise Would have an effect on the value of the property, as it would 
put people off taking the flats. and anyone suffering from influenza 
would feel especially upset. He valued the property at £400. and 
came to the conclusion that one-third of the value would disappear 
sooneror later. He therefore put the compensation at £300, He 
went to the house three times, and could hear the noise on the tap 
toor. but he had never been able to hear the L. & N.W.R. trains. 
In his opinion, depreciation would arise when it became necessary 
to find anew tenant. In future the owner might have a difficulty 
in letting the property. The market valne of the claimants 
interest was affected by the noise, as a purchaser would make due 
allowance on that score. 

Mr. H. G. BEARD, surveyor and auctioneer, estimated the depre- 
cation in value at £336. On one occasion he counted TE traius in 
15 minutes. In his view. the rents would fall when tbe old 
tenants left. 

Mr. Ecstact Hirs. on behalf of the London Electric Railways 
Co.. argued that the noise was negligible, and that. as no damage 
had occurred for two years, claimant was not entitled to compensa- 
tion. The L. & N.W. Railway was over 300 vards away. and there 
were several streets of houses between that railway and the property 
in qnestion. 

Mr. J. G. HEAD. surveyor and auctioneer, vave evidence on 
behalf of the Electric Railways. He said he visited the premises 
on two occasions, and heard the sound of trains. but it would need 
careful discrimination to say whence the sounds proceeded. He 
could distinguish the rumbling of trains at intervals of two 
minutes. but it was very slight, and there were other sounds. For 
instance. he heard the L. & N.W.R. trains. and the general traffic. 
and when this occurred the noise of the tube trains war swallowed 
up. There was nothing which depreciated the value of the pro- 
perty : the noise he heard was not sufficient to make any practical 
ditference in the value. There were these noises all over London. and 
one vot used to them ; and his experience in places where houses 
had been much more severely affected showed that no difference 
had been made in the value. i 

Mr. J. BATE, surveyor, of Kilburn, also considered there was no 
depreciation. He had to listen attentively for the rumbling sound 
of trains. The facilities of the railway should tend to increase. 
rather than depreciate. the value of the property. 

The ARBITRATOR, who reserved his decision. has now announced 
that he finds there is no damare. 


"m ees - -< 


WouLLEY e. WATSON, MARSH & Co.. Lro. 


Ar the Lambeth County Court, on the Ist inst.. Judge Parry had 
avain before him the case of Thomas Woolley. an electrician, who 
was being paid compensation for injuries received during his 
employment. at the rate of 15s. a week. under the Workmen's 
Compensation Act, the respondents being Watson, Marsh & Co. 
(Brondesbury). Ltd. The facts have previously been reported in 
this journal, when the case came before the Judge in December, 
when, acting on the advice of the Medical Referee. he directed 
that 153. a week should be paid to the applicant until the date of 
the present hearing, and that he should in the meantime endeavour 
to vet back to work. 

Mk. KINGSBURY. for the respondents. reminded the Judge that 
he urged the applicant to go to work. even though it caused him 
a little pain. Some correspondence had since passed between the 
parties, and he should object to any further evidence being viven 
on his behalf by his ductor, who he understood was present in 
court. as the doctors for the respondents were net present. and the 


b 


case was lnat heard before the Medical Referee sitting with the 
Judge. He understood that applicant had been at work for some 
days. but feeling some pain, he had stopped. He (Mr. Kingsbury) 
thought he was capable of performing light work. 

Mr. BLOXHAM. for applicant, said he tried to get light work, 
and in January was engagel at the Bon Marche. Brixton, packing 
china, his Wages being Os. a day. or 30s. a week. Heetayed there four 
days. but his ley became so painful that he uul to stop work, and 
hud done none since. He had seen his panel doctor, who said the 
inan Was unable to work at present. Considering the light employ- 
ment he had taken up at Brixton, appheant was petting very good 
Wares, and would have staved if he could. 

JepGE Parky said the dittculty was what to do in a case of this 
kind. It was one of those cases in which the man should persevere. 
even if he had a certain amount of pain at the outset, tor, unless he 
did, the lee would get worse. 7 

Me. BLOXNHAM said that probably applicant was one of those 
men who, when they felt pain. did not care to yo on, 

JUDGE PARRY. after ascertaining that the applicant was on 
years of ave, said that the Medical Referee. at the last hearin. said 
there were some effects of the injury still remaining. aod that 
there was a certain amount of incapacity. even vet from the 
accident. Whilst this litigation was hanvang about he did not 
think the man would try to overcome his difticulties, and sugested 
that counsel should confer with a view to a settlement. 

COUNSEL adopted his Honours suggestion, and. after a short 
conference. announced that they had come to terms. which were 
to pay applicant 15s. a week up to date. and £25 in settlement of 
his claim, 

JUpGke PARRY said it was an excellent settlement for beth 
parties, The Medical Reteree betore seemed to think that if appii- 
cant made a special effort he would be able to do some work of a 
light nature. Now was a splendid opportunity for him to do 
something. considering the condition of the labour market. He 
entered judgment for applicant tor €25 in settlement of all claims 
in respect to this accident. with costs, but declined to allow the 
doctor's fee for attendance that day. 


Coan Mints AECT PROSECUTIONS. 


CONTRAVENTIONS of the Coal Mines Act were admitted by 
William A. Meflvena and John Bond, the manayver and electrician 
respectively of Shettlestom No.2 Pitat Glasgow Sheriff Summary 
Court. The respondents were charged with failing, between 
August bith and October 6th, to have an armoured, non-fexible 
cable in connection with an eleetrie pump in the Upper Kiltongue 
Seam of the pit securely attached to a switeh-box, and failing to 
have a properly-constructed: bush at the point where the cable 
entered the switch-box. Bond was charged, turther. with failure 
to keep his log-book in the statutory form. An agent, on behalf 
of Bond, explained that the proper apparatus for the cable was 
ordered in August. but did not reach the pit until October. In 
consequence, Bond was a victim of cireumstances over which he 
had no control. 

Mr. J. D. STRATHERN, depute fiscal, said the regulations upon 
which the prosecution was founded were framed for the safety of 
coal mines, and must be strictly enforced. The security of the 
armouring in question Was necessary to protect the insulated 
covering of the cable from being punctured, and thur allowing 
electricity to escape. The bush was also essential to prevent such 
a puncture. In the absence of these safeguards the insulating 
material of the cable had been punctured. and electricity escaped 
to the outside coveriny of a switch-box, and through that to the 
covering of the Hexible cable which workmen had to handle. In 
conseg vence, In September last. a man was electrocuted at his work 
in connection with the pump in question, Both the respondents, 
he contended. had a heavy responsibility in the matter. 

SHERTFR SCOTT MONCRIEFF imposed a penalty of £50n McIivena 
and of £3 on Bond, the alternative in each case being seven days’ 
imprisonment. 


HELICAL ROLLERS. LTD.. r. LOCKWOOD. 


THIS action. by which the plaintiffs claimed specific performance 
of an ayreement by the defendant to purchase certain patent riybts 
and machinery. including two transformers. came before Mr. 
Justice Peterson. in the Chancery Division, upon a “motion tor 
judement in detault of defence and appearance. 

Mk. SHELDON, who appeared for the plaintiffs, said that the 
agreement, which was contained in letters which were fully set 
out in the statement of claim, was an agreement that the plaintiffs 
should sell, and the defendant should purchase, for 200, two 
patents, two completed machines, and two partly - completed 
machines, together with the parts of such machines and two trans- 
formers. In January, 1916. the defendant wrote that it would be 
impossible for him to vive more than €200, and on March 2nd he 
wrote that he was prepared to stand by his offer of January, and 
would be glad to know if it was accepted. On March &th, the 
solicitor to the plaintiff company wrote that they were prepared 
to accept €200 for the patent rights. the two machines, and the 
two partly-completed machines, and that as they were giving up 
the lease of their premises on March 25th, they requested 
the defendant to come to Shetheld and arrange for the 
removal of the goods. The detendant did not complete the 
purchase though the plaintiffs had always been realy and 
Willing to carry ont their part of the agreement. and they bad been 
compelled to store the machinery, incurring the cost of the rent for 
such storage 

His Leonmesnie said the defendant offered to purchase two 
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st machines and two transformers, but he did nut see how they came 
ies within the agreement. 
ki MR. SHELDON said he was instructed that they did; They were 
liks part of the machines, and were required for the working. 
~ The defendant was not represented, and his LorpsHir made an 
d - order for specific performance, as asked. 
prr, 
W. 
the POSTMASTER-GENERAL e. P. E. SCHWEDER & Co. 
Rie Ix the City of London Court. on Tuesday. the Postmaster-General 
male a claim against defendants, stock and share brokers, 
ite: 28, Throgmorton Street. E.C.. to recover £5 15s.. being £2 7s. 6d. 
Up teiephone rent and £3 10s. 6d. for the loss of a standard receiver. 
Mt. The £? 78. 6d. was paid into Court. 
. Mr. ALSOP., for the Postmaster-General, said the defendants had 
kii. a private wire from one of their otħces to Sir Julius Weil's office. 
When the office was wiveu up, the telephone apparatus had 
a disappeared. 
an Mk. SCHWEDER said before the war they were probably the 
by larvest users of private and other telephones in the United 
btn Kingdom. They had private wires to Liverpool. Birmingham. 
k. Manchester, &c., and during five years paid £26,000 in rentals for 
ds. ‘telephones. Telephone operators came in and out of their office at 
all hours of the day and night, with and without permission, doing 
W. work. and. in his view, the telephone in dispute must have been 
res taken away —-of course, not dishonestly-—by one of the Postmaster’s 
tthe. servants. He was only defending the action on principle. 
Although their business was closed by the order of H.M. Treasury. 
tj.  H.M.’s Post Office still made them pay rentals for telephones. and 
Pre the landlords still required payment of rent. They had taken 
ii every care of the telephone apparatus on their premises. 
E Mr. ALSOP said all he had to show was that the standard in 
oes question had not been returned, and that he claimed he had 
‘ l proved. 
J JUDGE ATHERLEY-JONES, K.C., said it was not his place to 


sympathise with unfortunate renters of telephones, for he was a 
telephone renter himself in several places. but he thought the 
instrument in question had been taken away by inadvertence by 
H.M. Post Office servants ; therefore judgment would be given for 
the defendants. 


e 
:.- 


Aluminium Developments in France.—It is proposed to 
increase the share capital of the Electro-Métallurgique Francaise of 
Froges from £620,000 to 1,000,000 by the issue of new shares. 
which will be subscribed by the Compagnie Générale d Electricité, 
the Electro-Métallurgie of Dives. the Compagnie Francaise des 
Métaux. the Tréfileries du Havre, and the firm of Giros & Co. As 
the transaction will be effected at a premium, the new issue of 
shares will yield over £800,000, which will permit of considerable 
extensions being carried out at the works at Froyes. and will assure 
to the company valuable customers in the form of the companies 
participating in the issue. It is considered that the scheme will at 
last enable the rolling of aluminium to be expanded to the extent 
which it deserves, and under the auspices of this new industrial 


organisation. 


A Register of British Manufacturers. — Thirty-five 
Chambers of Commerce of the United Kingdom have agreed to 
co-operate in producing an official register of all British manu- 
facturers. with a view to wresting trade from the enemy. The 
register will be printed in five lanruayes-—Envlish. French, 
Russian, Italian, and Spanish—-and will be widely distributed 
amongst Ambassadors. Consuls, and Colonial and foreign Chainbers 
of Commerce, and a carefully-selected list of traders in neutral 


countries.-— Vorning Post, 


Catalogues and Lists, —Brrrisn THomson- Houston 
Co., Lrp.. Rugby.—List No. 5,521, describing their pressure 
yovernor panels for A.C. or D.C. circuits. 

Messrs. T. W. BROADBENT. LYp., Victoria Electrical Works, 
East Parade, Huddersfield.—-Catalovue No. 5 (leaflet No. 4). of eight 
pages. containing an illustrated descriptioy of their type T three- 
phase alternatiny-current generator, with tabulated prices. sizes. 
weights and dimensions. The machines are provided with specially 
larse exciters. 50 as to have a suttcicnt margin of continuous 
current available for lighting purposes : the three-phase current is 
for power trunsimission ouly. Copies of the list will be sent on 
application. 

THE BRITISH THoMson-Hovston Co. LTD.. of 77, Upper Thames 

Street, London, E.C.. have issued two effective show-<heets in 
colours, One. in whic h an automobile with brilliant headlichts is 
the main feature, is designed to popularise Mazda drawy-wire lamps 
for motor-car use. The other—a larger sheet - assures the public 
that Mazdas are lamps that can be depended upon, Both show- 
sheeta emphasise the British manufacture of the lumps. Copies may 
be obtained by contractors and other trade customers on application. 

Tuk KEY ENGINEERING Co.. Lrp.. of 4. Queen Victoria Street. 
E.C.. have issued a vest-pocket celluloid calendar card for 1917. 

CAMBRIDGE SCIENTIFIC INSTRUMENT Co., LTD.. Cambridge. — 
List No. 196, describing and illustrating their resistance pyrometers 
or indicating and recording temperatures from 200 to 1200 U. 
Ln inset chart gives the hot-blast temperature re cord obtained in a 


are iron w orks. 
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Liquidations.—IMMiscH Launcu anD Boat Co., Litp.-— 
Creditors must send particulars of debts. &c.. to the liquidator 
(Mr. T. H. Underhill. 75, Durham Road, Manor Park, London), by 


March Sth. 


NEW SUPERHEATER Co., Ltp.—A meeting is called for March 
6th. at Salisbury House. E.C.. to hear an account of the winding-up 
from the liquidator. Mr. S. G. Bruff. 

R.E.T. Construction Co.. Ltp.—A meeting of creditors will be 
held at the Institute of Chartered Accountants, Moorgate Place, 
E.C.. on February 12th. 

ATLAS ELECTRICAL Co.. Lrp.-—-A meeting is called for March 
Sth. at 119, Finsbury Pavement. E.C.. to hear an account of the 
winding-up from the liquidator. Mr. G. E. Corfield. 


French Trade with South Africa.—A representative of 
a syndicate of French firms especially interested in the electrical 
and mechanical trades has been visiting South Africa in order to 
investigate on the spot what steps, if any, can be taken to improve 
trading relations between South Africa and France after the war. 
It ix stated that the object of the syndicate is not to replace British 
goods in a British Colony by French goods. but to endeavour to 
obtain for French firms orders for woods which Great Britain and 
her Colonies cannot supply, and which. heretofore. have been given 
to German firms. It was thought that South Africa might find 
in France a market for copper, iron, asbestos, kc. The representa- 
tive stated that it was probable that the syndicate he represented 
would establish branches in South Africa where stocks could be 
carried. Further, it was hoped to establish a line of steamers 
between France and Africa to take the place of the German East 
Africa Line. It was also suggested that an exhibition of French 
woods should be held in South Africa after the war.— Bourd of 


Trade Journal. 


Machine Tool and Engineering Association, Ltd.— 
The annual meeting of this Association is to be held at West- 
minster. on Wednesday next. The report for 1916 shows that 24 
firms have joined. and the membership is now 157. The financial 
position is satisfactory. The Association has continued to render 
assistance to the Ministry of Munitions. Five gentlemen had 
served on a Committee to advise the Controlled Establishments 
Section of the Ministry on questions of depreciation, allowance tor 
additional output, &c., in so far as they affected the machine tool 
trade. Evidence was given before the Board of Trade Committee 
respecting engineering trade-after the war. Suggestions have been 
made in a report presented to the Committee respecting steps that 
will be necessary on the part of the Government to assist in further 
developments of the trade. “ A variety of Associations have been 
formed for the purpose of development of British trade after the 
war, but up to the present your directors have not seen their 
way to give support to any of these organisations. The Asso- 
ciation directors hope at an early date to make representations to 
members concerning the prevention of the advertising of German 
goods after the war in British trade and technical journals.” 


Trade Announcements, — Messrs. AUSTIN WALTERS 
AND Son. of Manchester, have a well-equipped department for the 
manufacture of sheet-metal goods, such as large conical shades, 
resistance and circuit-breaker covers, and general sheet-metal work 
for electrical and ventilating engineers. 

The premises of MEssrs. BOOTH & BOMFORD. in Frederick Street, 
Cardiff. were involved in the fire which occurred there on January 
29th. ‘The firm's stock, tools, and fixtures were lost, but the books 
and papers were saved. Offices have temporarily been taken and 
business resumed at 9, Queen Street, Cardiff. 


Electrical Imports of Urnguay.— According to a recent 
return, the imports of electrical goods into Uruguay during 1915 
only attained a value of £46,140. 


L.C.C. Contract Conditions.—The Highways Committee 
of the L.C.C. recommends in connection with the contracts with 
the BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co. and FERGUSON, PAILIN & Co.. LTD., for alterations and addi- 
tions to switchgear at the Greenwich venerating station, that the 
payments clauses to be inserted be as follows :—8U per cent. of the 
value of the machinery from time delivered, or of work executed 
on the site, 10 per cent. one month after the machinery has been 
taken over, and 10 per cent. after the expiration of the period of 
maintenance. 

Book Notices.— The (Centrul for December contains 
articles on “The Heat Treatment of Tool Steel.” by C. W.J. 
Taffs: “The Value of a Training in Science in Industrial Work,” 
by Dr. E. F. Armstrong ; and “ Machine Tools,” by G. W. Tripp, 
as well as Old Student Notes, Reviews. &c. 

“ Proceedings of the Municipal Tramways Association (Incor- 
porated), 1915-16." From the Association : Price 5s. 

“Primary Batteries © (new and enlarged edition). By W. R. 
Cooper. London: Lilectrician Printing and Publishing Co.. Ltd. 
Price 12s. 6d. net. 

"Annales des Postes, Teéléeyraphes, Vol. V, 
Part 4. December, 1916., Paris: A. Dumas. Price 10 fr. 

“Post Office Elect rie al Envineers’ Journal.” Vol. IX, Part 4. 
January, 1917. London: H. Alabaster, Gatehouse & Co. Price 
ls. net. 

“High-Speed Internal Combustion’ Engines.” By A. W. Judge. 
London : Whittaker & Co. Price 15a. net. 

The Faraday House Journal for the Lent Term contains a note 
on transmission of power between two A.C. power stations, by 
L. Romero. an abstract of Dr. Russells Kelvin Lecture, and many 
additions to the Roll of Honour of past and present Faradiana, ae 
well as other items relating todle pupils of the College. &e. 
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LIGHTING AND POWER NOTES. 


Australia.— The extension of the electric Hyhting system 
along the Milson’s point line (Sydney North shore) is making sub- 
stantial progress. The manager of the Sydney E.L. Department 
states that the supply should be available near the railw ay atations 
at Roseville. Lindfield, Killara and Gordon by the end of March or 
the beginning of April next. 

The Sydney Council has decided to give a supply of electricity to 
the Paramatta Electricity Co. 

The electrical engineer is to submit a scheme for providing coal 
storage in the vicinity of the Council's power house at Sydney. 

The Shire of Rylstone, N.S.W., has applied for authority to 
install an electric lighting and power scheme, 


Barrow. — PRovoskp EXTENSIONS. — The T.C. has 
approved the Electricity Committee's reeommendation to extend 
the electricity works at a total estimated cost of about £25,800, 


Bath.—The engineer has drawn attention to the 
maximum load of 1.318 kw. on December lsth last. with severe 
lighting restrictions in force, and in view of the probable shortage 
of plant when conditions become normal, he has been instructed to 
report on the situation, 


Bedford.—The R.D.C. has viven its consent to the use of 
overhead lines in the dicthict by the T.C. for the transmission of 
energy to a new factory in the rural area. 


Continental.—Srain.—According to recently-compiled 
rtatistics, the hydro-electric energy represented in the watercourses 
of Spain amounts to over 5,000,000 H.P. There are at the present 
time 110 large hydro-electric installations which utilise a total of 
281.490 H.P.. and a number of small plants which utilise 400,000 
H.P., these figures would probably be increased by the end of last 
year to 500,000 H.P., several important generating planta having 
been in course of construction. The power reserved to the 110 large 
installations is 1.020,790 H.P.. leaving 739.300 H.P. unappropriated, 
Numerous concerns utilize water directly as motive power without 
transforming it into electricity. In Catalona, the weaving industry 
utilises about 200,000 H.P.. half of which is utilised directly. The 
rivers which tlow from the Pyrenees and traverse Catalona avyre- 
gate 1.145.000 H.P., but the concessions granted account for only 
ROD ODO U.P. The power furnished by Spanish rivers is shown as 
follows :- Ebro and its feeders, 1.300.000 H.P. : Duers, VOOGD H.P. ; 
Cruadalquiver, 750.000 H.P.: Tagus, 700.000 H.P.: Guadiano. 370,000 
H.P.: Mino, 250.000 H.P. ; Jucer. 190,000 H.P. ; Senra and feeders, 
100.000 H.P. ; other rivers, 600,000 H.P.; or a total of 5.160,000 
H.P. These figures are suyyestive of the opening for electric plant 
which the industrial progress of Spain otfers. ZL Ingegneria 
Ferroriaria, 

La Federacion Patronal de Industrias Electricas is the name of a 
new concern which has lately been organised in Barcelona, with a 
capital of £10,000, to develop electric lighting and power installa- 
tions in Spain. 

Norway. - The municipal electric sub-station in Hausmansvata. 
Christiania, is to be rebuilt. at a cost of 381.000 kroner. 

The Divisional authorities of Bolne have decided to raise a loan 
of 150,000 kroner, with a view to the construction of a communal 
electricity works, Governmental approval of the scheme having 
been secured. 

The Kvinnherred Divisional Council has approved a concession 
to the Aktie Nelskab Mauranger for the development of the 
Mauranger Waterfalls. Some 100,000 H.P. is to be secured. 

Large extensions of the Stavanger Elektro-Staalverk are planned, 
it having been decided to double the production, and work up all 
steel into finished goods. <A rolling mill is to be built. and electric 
driving is to be extended. so as to exclude the use of coal. 

Approval has been viven to the local authorities of Gjerstad and 
Bremanger, Norway, to raise loans to develop water power for 
electrical industries in those localities for lighting and electro- 
chemical industries. The communal administration of Jevnaker, 
Lunner. Gran and Grandbu has appropriated S134.000 to enlarge 
the Hadeland electric station. The Bremanver Power Co. will 
erect a factory for producing carbide and cvanamide, producing 
30.000 tons of carbide per year. of which one-third will be used for 
making cyanamide. A French-American syndicate is consideriny 
the erection of a large electrochemical plant in the Telemarken 
district. using 100.000 H.P. from the Maar Falls in Tinn.—.W ard C. 
Engineering, 


Cork,—It is expected that electricity will be the lighting 
medium in connection with the scheme for artisans dwellings. 
necessitated by the industrial developments on the Cork Park and 
Marino sites, where motor and engineering works are to be started. 
The Corporation is taking steps to obtain a Government grant. 


Dover.—LoAN SanctTion.—On account of the additional 
expenses (£1,300) caused by war conditions. the Government has 
contributed £500 towards the cost of a new cable; it has also lent 
£3,814 to the T.C. to cover the cost of the cable, the interest pay- 
able being 4 per cent. over the current interest of the Government 
loan tor the time being, with a minimum of 5 per cent, 


Dublin.—At a meeting of the Dublin Corporation, on 
Monday. a letter was read from Mr. M. Ruddle, city electrical 
engineer, expressing surprise that a recommendation to supersede 
him by the creation of a new and, in his opinion, unnecessary, post, 
should have been brought forward without any opportunity being 


taken by the Special Committee investigating the administration 
of the electrical department to ascertain his views. as che! 
executive officer, of either the expedicney or the necessity of such 
# proposal, His record of service during the 26 years he had hæl 
charre of the deparuinent should entitle his opinion to have some 
valne. He did not know with what powers it might he proposed 
to endow Mr. D Alton, but he did know that if given equal powers, 
his more intimate knowlelse of the department would enable him 
tu secure better resalta than that ventieman, as a stranger. coud 
hope to achieve. Having spent the best years of his life in the 
kervice of his native city, Mr. Ruddle hoped the Council woud 
recognise that he had first claim on any additional powers that 
misht be piven, The Council decided to refer the letter to the 
Special Committee. 


Horsham.—Prick INcrtase.—The Lighting Committee 
of the UDC. reports that it has under consideration the de-tr- 
ability of abolishing the maximum demand system. and adopting 
instead tlat rates; and that in view of the heavy deficiency which 
will result on the working of the electric light undertaking 
during the war. it has no alternative but to increase the price of 
energy as from March $list next. 


Liverpool.—Rate Renrer.—The Tramways and Electric 
Power and Lighting Committee has decided to recommend a con- 
tribution towards the rehef of the rates of £65,000) from = the 
profits of the electric lighting department for the past vear 


London.—ShoreEDITEn.—With reference to our note 
last week regarding proposed extensions, it is intended to instad a 
5.O00-KW. Curbo-alternator at Whiston Street «tation, together wits 
LH) .ooo-volt. three-phase switchyear. also rotary converters at 
Coronet Street station. and two three-core (25 cables to connect up 
the two stations, the total cost being estimated at £ bose, 

L.C.C. The Finance Committee recommends the sanetion of th 
Council to the borrowing of € 238.152 by the Woolwich B.C., fer 
electricity purposes CCurbo-alternator, £11485 ) switehyear, £ Lol, 
mains. Xe, £10,200), 


Manchester. —T he Corporation has arranged that skilied 
men in the electrieity department shall receive a minimun war 
allowance of 68. 6d. a week. 


New Zealand.—The poll of the Christchurch Ciy 
Council on the proposal to raise ¢8o0 000 to extend the Counc! + 
electricity scheme, resulted in its favour, 

The Tuakau (N.Z.) Roat- Board has decided to proceed with its 
electric lighting scheme and other works, for which a loan of 
£12,000 was recently sanctioned. 


Nuneaton.—PrRovesep Loax.—The T.C. has applied to 
the L.G.B. tor a loan of ¢€ 1.050 for the provision of a new boiler 
and feed pump for the electricity works. 


Rochdale.— Last week was one of much difficuley in 
connection with the electricity undertaking, and on Thursday and 
Friday last many consumers of power had their day supply cut off 
Owing to the dearth of men to keep the boilers free of ashes, three 
out of the six boilers were out of use. During the week a quarter 
of the spinning department of the D.R. mills were run on a nigi 
shitt. by arrangement with the Electricity Committee, so as to 
relieve the dav load. Considerable criticism has been made. but it i 
stated that the Committee has been unable to secure delivery cf 
the necessary ash plant. The tramway service was also affected to 
rome extent. 


Sunderland.—Yerak’s Esrimates.—The estimates for 
the vear ending March 3st next were presented to a meeting of 
the Electricity and Lighting Committee on the Ist inst. The 
statement Rhowed an oe of 15403354 amit. as avainst at 

Laie The balunce t» 
be carried to the net revenue account was £31462. slightiy mome 
than s00 above the actual balance for the preceding vear. in 
this sum, £25309 would be absorbed by repayment of loans w:d 
interest; contribution to capital was put at £1.137: incoine-tas. 
€2.241 : and the renewals fund, £570, These appropriations woul! 
exceed the amount brought forward by some £1095, which de br 
balance would be carried forward to the next years account 
Alderman Bruce said that the debit was due in part to increase 11 
income-tax. in insurance. and in intereston loans,andemployée wa: cs 
were a heavier item. He added that it was estimated that a loss 
of £1.063 had been occasioned solely through the bad quality ct 
coal supplied to the department during the year. 


Tasmania.-- In regard to the proposal of the Launeest m 
Cite Council to consider the question of additional steam pian 
Mr. J. H. Butters. chief engineer and manager of the Governmenr’ 
hydro-electric scheme, states there is no necessity to extend tt: 
Council's steam plant temporarily. If all the power mentioned ir 
the Amalgamated Zine Co.'s contract is actually taken by the com- 
pany, this, together with other commitments, will absorb all thw 
it is advisable to connect to the Great Lake scheme. but twe 
years’ notice must be piven by the Zine Co. of ita requirements 
under the second block, and also any large industry which migbrt $» 
established at Launceston would probably require from IS montt- 
to two years to erect its buildings and equipment. A consume’ 
for a larre block of power could at once enter into a contract 
which, together with the existing Launceston load. would just::' 
the erection of a line from the Great Lake. ria Arthur's Lake. 
Launceston. Then, in the event of the Amalyamated Zinc fe 
ordering their second. block, arrangements could be made to pr 
ceed withthe Arthur's Lake scheme concurrently with an exte: acs 
of the Great Lake scheme, and these two developments would >» 
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completed at about the same time, when the Launceston load 
could be taken from Arthur's Lake and the Zinc Co.'s load from the 
Great Lake.— Tenders. 


Tipperary.— Reporting to the Guardians, Mr. J. P. 

` Tierney, consulting engineer, stated that the electricity plant at 

the workhouse buildings was totally inadequate; the battery 

had been completely overtaxed, and new plant would be necessary 
in the laundry. | 


Todmorden.—PrRovosep Tursing PLant.—The Cor- 
poration has approved a recommendation by the Electricity Com- 
mittee that the existing generating plant is obsolete, and that a 
more economical plant should be installed, and has decided that 
steps be taken to install a 1,000-KWw. turbo-generator, with all 


auxiliaries, at an estimated cost of £10,0U0, and that application 


be made to the L.G.B. for sanction to borrow this sum. 


TRAMWAY and RAILWAY NOTES. 


Accrington.—In accordance with an agreement between 
the two Corporations, the Blackburn and Accrington Corporation 
tramcars have commenced to run a through service. 


Ashton-under-Lyne.—The Committee on Production has 
notified that the tramway bonus in the S.E. Lancashire area is to 
include increases in wages or bonuses granted since the war began. 


Bacup.— ARBITRATION AWARD.—Mr. J. M. M'Elroy has 
issued his award in the arbitration betwen the Bacup and Rawten- 
stall Corporations, on the proposal of the latter to increase the 
number of stages on the Bacup-Rawtenstali tramway system. 
The result of the award is that there is no change in stages or 
fares, Bacup thus winning its case. | 


Blackburn.— Fare INCREASE.—The proposal to increase 
the fares and shorten the penny stages was agreed to by the T.C., 
an amendment to refer the matter back being defeated by a large 
majority. 

The Corporation, on February 2nd. decided to adopt the award 
of higher wages for tramway workers ; female employés will par- 
ticipate equally in the advance. 


Bolton.—The Chief Industria] Commissioner has inti- 
mated to the Tramway Committee .that the tramway bonus is to be 
proportionally reduced where time is lost, as in the case of wages. 


Coine.—The T.C. has discontinued the 14d. and 


44d. fares on the tramways, and withdrawn the books of discount 


tickets, owing to the advance in wages and other charges. 


Workmen's tickets are to be continued. 


Continental.—Norway.—The authorities of Stavanger 
have unanimously decided to sanction the outlay of 1,275,000 kroner 
on the construction of an electric tramway in that city. 


Darwen.—Fare Increast.—The Tramways Com- 
mittee has to provide £1,240 a year for electricity, separation 
allowances, and increased wages over pre-war expenditure, and in 


order to meet these liabilities the Committee has decided to raise 
the fares. 


Dundee.—The question of the use of electric haulage 
for jute and other goods was referred to by Mr. T. S. Dick at a city 
meeting. Heestimated that the horse-haulage of a million tons of 


jute cost £13,541, whereas hy electricity the work could be done 
for £4464. : 


Glasgow.—At a meeting of the Tramways Committee, 
last week, it was announced that the system was now free from 
debt. all the capital expenditure of £3,835,156 having been repaid. 
The total of the sinking fund applied to the reduction of debt had 
been £1,506.267, and now the amount of the department's invest- 
ments not only equals the balance, but there is a sum of £119,058 


rs he credit of the depreciation and permanent-way renewals 
Una, 


Halifax.—Fare INckEase.—The proposal of the Halifax 
Tramways Committee to effect material increases in tramway fares 
15 arousing considerable opposition. both in Halifax itself and in 
surrounding townships which depond largely upon the Halifax 
tramway service. The Brighouse Corporation, last’ woek, made 
comparisons between the Halifax and Bradford tramway services 
(both of which have some contact with the town), and the 
remarks were not entirely complimentary to Halifax. The Brig- 
h mse Council passed a unanimous resolution of protest agairst the 
Halifax Committee's proposal. l l 


L. & Y. Electric Railway.—Owing to the failure of the 
electric current, there was a dislocation of passenger traffic on the 
Liverpool-Southport electric line on Monday. Practically al) the 


trains were late, and they had to be hauled by steam locomotives. 


Liverpool. —RaTk RELIEF.—The Tramways and Electric 
Power and Lighting Cemmittee has decided to recommend that 


£125,000 from the profits of the tramway d , 
: y department for the past 
year be allucated towards tie relief of thu rates, a 


London, — L.C.C.— The Highways Committee has 
appointed a Special Sub-Committee to consider what alterations 
should be made in connection with tramway services and fare’ and 
methods of collection of fares. The Committee has had under con- 
sideration the effect of the closing of certain railway stations and 
the increase in fares. = 

On the South Bermondsey and Old Kent Road routes additional 
trailer cars have been put into service during the busy periods of the 
day. On the Forest Hill and Dulwich services little can be done 
at present in the direction of providing additional accommodation. 
Owing to the shortage of drivers, which now exceeds 350), the 
service on any particular route can only be increased by reducing 
the services on others. 

` Additions are to be made to the condensing water system at the 
Greenwich power station, at a cost of £23,500, to enable the new 


. turbo-generator plant to be fully used. A new agreement has been 


come to with the London Electric Supply Corporation for a give- ` 
and-take stand-by supply at the New Cross and Camberwell sul - 
stations, up to 3,000 Kw. 
The Highways Committee reports that the Court of Arbitra- 
tion of the B. of T., on December 20th, awarded motormen, con- 
ductors, and other male employés of the traffic section a further 
war bonus of 38. 6d. per week. or 7d. per day; the claim of the 


` female employés was not established. 


The Highways Committee has settled 1,175 claims against 
the Council during the three months ended December 31st 
last in respect of accidents in connection with the working of the 
Council's tramways, amounting to £8,747. In 26 other cases, 
action was brought against the Council; in 14, an adverse verdict 
was given, and £1,600 and costs had to be paid. 

On Monday the Council's conduit tramway services were 
generally dislocated owing to the melting snow and salt getting 
into the conduits and causing short circuits. The cars ran 
spasmodically until 5 p.m., when the whole of the conduit sections 
were shut down, and many thousands of people were left stranded 
at the various termini. Those routes using the overhead trolley 
system were unaffected. | 


Sunderland.—Year’s Estimates.—The estimates for 
the year ending March 31st next show a total income of £385,352, 
compared with the actual income for 1915-l60f £79,124. Working 
expenses are set down at £50,127, against £44,455. Traffic 
expenses show an increase of £2,500, largely due to the increased 
wages paid to employés. The estimated balance to be carried to 
the net revenue account, including bank interest, is £35,447. It is 
suggested to appropriate £5,000 in relief of the rates. 


TELEGRAPH and TELEPHONE NOTES. 


Italy,— Unlike the German Mercantile Marine before the 
war, many Italian and French merchantmen are unprovided with 
wireless installations. The Direction of the Italian Marine has 
taken the matter in hand. and, by a recent decree, prescribes that 
every ship carrying more than 50 persons must be provided with a 
wireless installation and a trained staff.-—L’ Industrie Electrique. 


Telegrams by Telephone.—As the delivery of telegrams 
by messenger is becoming more and more difficult, the Postmaster- 
General has again drawn attention to the advantages of receiving 
hy telephone telegrams directed to an abbreviated address. An 
appreciable saving of time results from this method of delivery. 
Any registrant who is willing to accept delivery of his telerrams 
by telephone should communicate in London, Dublin, and Edin- 
burgh with the Secretary, and in the country with the postmaster 
of the town at which his address is registered, when the necessary 
instructions will be issued. — 


Telephone Deposits.—Private subscribers to the British 
telephone system are being asked to pay larger deposits on 
the message-rate system, owing to the accounts being sent out 
quarterly, instead of monthly. for the sake of economy in book. 
keeping, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Anstralia.—SypNEY.—Feb. 19th. Municipal Council. 
Meters, maximum-demand indicators, feeder regulators. Specifica- 
tion from E.L. Department, Town Hall. 


March 5th. Council. One 7,500-K.v.a. turbo-alternator. See 
“ Official Notices” January 5th. 
ADELAIDE.—March 28th. P.M.G.s Department. Telephones, 


telephone parts, line and hattery material, dc. Schedules 444 to 4153. 
See “ Official Notices ` February 2nd. 
MELBOURNE.—February l4th. City Council. 
carbons. See “Official Notices” February 2nd. 
March 21st. Victorian Railways. 200 Half-watt lamps and 100 
lanterns; also 100 contact couplings.” April th. Terminal 
blocks (complete) for electrical connections.—Australian Mining 
Standard, 
March 7th. Council. 
“ Official Notices ` to-day. 
BRISBANE.—March 28th. P/M.G. a Department. Oable (switch- 
boardy, Schedule 394; 


699,000 arc lamp 


1048 Electricity Recording Meters. See 


kag 
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Canada.— March ?xth. Toronto Eleetrie Commissioners, 
Synchronous condensers, 5.000, 7.500 or 10,000 K.V.A. capacity. 
See “ Official Notices ` to-day. 


Cheltenham. — February With. Corporation. Twelve 


months’ supply of electric light fittings. Mr. J. S. Pickering, 
Borough Engineer. 


Halifax.— February 12th. Corporation Tramways Com- 
mittee. Stores and materials, including lighting materials. wheel 
brake blocks, trolley and overhead line materials, &c., for twelve 
wonths. Tenders to Tramway Engineer. 


Harrogate. — March Sth. Corporation. > By-product 
stiam boiler plant. See “Ofħicial Notices ` February 2nd. 


Keighley.— February 24th. 


Keighley and Bingley Joint 
Hospital Board. 


Electricians’ work for 12 months. (See last issue.) 


London, — 1..0.C.— The Highways Committee recom- 
mends that tenders be invited for the supply of tramway fittinirs. 
epupment, Ac.. for alternative periods of six and twelve months 
In VE T-TS, 

BERMONDSEY.— February 22nd, B. of G. Three, six and twelve 
mouths supply of electric lamps. Mr. E. Pitts Fenton, Clerk, 253, 
Tooley Street, N.E. 


Manchester.— March 7th. Electricity Committee. Coal- 
conveyiigr plant and suction ash plant. See “ Official Notices” 
to-day. 

Salford. — February 1?th, 
Tiamways Department. 


Miscellaneous stores for 
General Manayer, 32. Blackfriars Street. 


South Africa —Dtrpanx.—February 12th. Six four-ton 
electric travelling portable jib-cranes for the harbour.® 
March 8th. Department of Posts and Telegraphs. Installation 


of an automatic telephone exchange at Pietermaritzburg. See 
“ Othcial Notices” January 1th. 


Spain.—-The municipal authorities of Tuy (Province of 
Pontevedra) have lately invited tenders for the concession for the 
electric lighting of the town during a period of 25 vears. Tenders 
have also been invited by the municipal authorities of Elda 
(Province of Alicante) for a similar concession for only three years. 


Specifications fur the items marked * can be seen at the Board 
of Trade Commercial Intelligence Department in London. 


CLOSED. 


Australia, — MELBOURNE. — City Council. 
tenders :- — : 
Two hundred 300-watt gas-filled inetal-Alament lampe, and six hundred 
= 5W-watt ditto.— Aust. General Electric Co., £540. 
10,000 assorted metal-flament lamps.--British General Electric Co., £790. 


Bolton.— The Corporation has accepted a tender for the 
supply of an electric tipping-wayon. 


Leeds.— Electricity Committee. Recommended tenders : 

Babcock & Wilcox, Ltd.--Two water-tube boilers and accessory plant for 
, the new generating station, £12,959. 

Wm. Airey & Son.— Foundations, £2,090. 


London.—L.C.C.— The Highways Committee has accepted 
the following tenders :- - 


325 tons of rolled-steel bar for magnetic brake shoes, for the Tramways 
Department.—Frodingham Iron & Steel Co., Ltd. 

Maintenance of the battery of 240 cells at the Greenwich generating station 
ih eas period of 10 years, at £116 a year.—Tudor Accumulator 
~O., Lia. 

Supply of cotton-covered wire (tramwavs equipment 1916-17, Class T, 6a).— 
Items land 4, London Electric Wire Co. & Smiths, Ltd. approximate 
amount £691); items 2 and 3, B.1.& Helsby Cables, Ltd. (approximately 
£1,353); item 5, Midland Electric Wire Co., Ltd. (approximately £388), 


The Highways Cummittee reports the purchase of 27.735 tons of 
coal for use at Greenwich generating station. at a cost of £44,166, 
during the quarter ended December 31st, 1916. 


Manchester.— Electricity Committee. Accepted tenders : 


Cable.— Westem Electric Co., Ltd. ; Pirelli-General Cable Works, Ltd. ; 
C. Macintosh & Co., Ltd.; B.I. & Helsby Cables, Ltd.; W. T. Glover 
and Co., Ltd. ; Liverpool Electric Cable Co.. Ltd. ; Callender'’s Cable 
and Construction Co., Ltd.; W.T. Henley’s Telegraph Works Co., Ltd. 

Stoker links.—Baheock & Wilcox, Ltd. 

Steel air-ducts.—British Westinghouse E. & M. Co., Ltd. 


Salford.— Electricity Committee. Tenders accepted :— 


Equipping a blank switch cubicle at the Trafford sub-station, £102: supply 
of switch cubicle, £153.— British Westinghouse E. à M. Co., Ltd. 


FORTHCOMING EVENTS. 


Physical Society of London.—Fridav, February 9th. At5 p.m. At the 
Imperial College of Science, South Kensington. Annual genera) meeting. 


Salford Technical aad Engineering Associstion.—Saturday, February 
lOth. AtT p.m. At the Royal Fechnical Institute, Peel Street. Paper on 
©“ Modern Iron Foundry Practice,” by Mr. W., Rawlinson. 


North of England Institute of Mining and Mechanical Engineers.— 
Saturday, February 10th. At 2 pan. At the Wood Memorial Hall, 
Newcastle-on-Tyne, Ordinary necting, 


Accepted’ 


Birmingham and District Electric Clab.- Saturday, February 10th. At 
Tpm., At the Swan Hotel, New Street. Presidential address and smoking 
concert, 

Chief Technical Assistants’ Association.— Saturday, February 1%h. At 
8 pan. At the Tavistock Hotel, Covent Garden, W.C. Adjoumed dir=- 
cussion on © The General Pnuociples in connection with the Layout of 
Power Stations.” 


Electro-Harmonic Society.— Monday, February 12th. At 6.15 pan. At the 
Venetian Chamber, Holborn Restaurant. Concert ladies’ bigat. 


institution of Electrical Engineers (Menchester Local Sectica:.— 
Tuesday, February Lith. At% pan. At the Engineers’ Ciub. Paper oo 
e Frequency Changers, by Mr. R. Townend, 
'Newcastle Local Section., Monday, Febmary 12th. At 6.45 p.m. 
Diwussion on “The Metne Syatewm, to be opened by Mr. G. Stones. 
‘Scottish Local Section).- Friday, Febiuary Ith. At 7.30 p.m. At 
AN, Bath Street. Glasgow. Eighth Kelvin Lecture, “Some Aspects of 
Lord Kelvin'’s Life and Work,” by Dr. A. Russell. 


Royal Institution of Great Britaip.— Thursday, Febmary Lith. At’ p.m. 
Lecture on “The Mechanism of Chenueal Change,” by Prof. F. G. 
Donnan, F.R.S. : 


Belfast Association of Engineers. —Thomday. February 15th. 
At the Mumeipal Technical Institute, College Square. Paper on 
Air, by Mr. B. A. S. Swinson, : 


Institution of Mechanical Engineers.--Friday, February l6th. At 6 p.m. 
At the Institution of Civil Engineers, Great Geurge street, S.W. Annua! 
general meeting. 


Greenock Electrical Society. —Saturday, February 17th. 
burn power stanon., iMeiiber to meet at 2.30 p.n.) 


Association of Mining Electrical Engineers. -Saturday, February 17th. 
AtAQO pan. At the Royal Technica? College, Glagow, Paper on © Eiec- 
trical Converters,’ by Mr. C. S. Buyers. 


At 7.45 p.m. 
v“ barqutd 


Visit to Deiling- 


NOTES. 

The Electro-Harmonic Society.— The next concern 
(ladies night) will be held at the Holborn Restaurant. in the 
Venetian Chamber, on Monday evening next. February 12th, com- 
mencing at 6.15 pm. The artistes will be as follows :-— 

Miss Maude Wilby. soprano > Miss Mabel Braine, contralto: Mr- 
Allen Engles. bass-baritone: Mr. Paul Brunet. violin: Mr. Ben 
Lawes, humorist : Miss Edith Eatherley. entertainer at the piano ; 
Mr. Bernard Flanders, A.R.A.M., solo pianoforte and accompanist. 


Appointments Vacant. — Installation inspector (44s,) 
and fireman used to chain-yrate stokers (35x.), for the Southampton 
Corporation electricity department ; Diesel engine driver and 
awitchboard attendant. for the Sale U.D.C. electricity works : 
charge engineer (£120), for the [ford U.D.C. electricity depart- 
ment. 


Volunteer Notes.—First Loxpon ENGINEER VOLUN- 
TEERS.-— Heawlquarters, Balderton Street. Oxford Street.— Orders 
for the week. by Lient.-Col. C. B. Clay. V.D.. Commanding :- - 

Monday, February \2th, Technical for Platoon No. 8. at Revency 
Street. Squad and Platoon Drill, Platoon No. 10. Signalling 
Class. Reeruite’ Drill, 6.30- R. 

Wednesday, February Vtth.—Instructional Class, 6.15. 
Drill. Platoon No. 2. 

Thursday, February Voth,—Platoon Drill, Platoon Nos. 5 and 6. 
Ambulance Class by M.O.. 6.30, 

Friday. February Vth. -Technical for Platoon No. 10, Regency 
Street. Squad and Platoon Drill, No. 9 Signalling Class. 
Recrints’ Drill. 6.3000 8.30. 

Saturday, February Vith.-- Commanding Officer's Parade. 2.45. 
Uniform. 

Sunday, February \8th,-—Entrenching at Otford. Parade Victoria 
(S.E. & C. Railway Booking Office), 8.45 a.m. 

(By order), MACLEOD YEARSLEY, Adjutant. 


German Electrician Recaptured.—The Times states that 
at Marlborough Street Police Court, on Januarg 3ist, Emil Schmidt. 
26, a German. described as an electrician, was sentenced to six 
months’ imprisonment, with hard labour, for failing to comply 
with the registration regulations,  Schinidt escaped from an 
internment camp on December 29th. On January 27th he wus 
recognised by detectives in Wardour Street. He ran away. but was 
pursued, and captured in Leicester Square. 


The Russian Language.—Birmingham Chamber cf 
Commerce has raised £10,000 to endow a chair in Russian at the 
University, and a lecturer has been appvinted to begin the work uf 
the departinent.—- 7t mex. 


Foreign Trade. —TuE Jaxtaky FiGuUkes.—The ofticial 


returns of imports and exports during last month contain the 
following electrical and machinery fizures :— 


Platoon 


January, Lnerease or 


IMPORTS :— 1917. decrease, 
Electrical goods, &c. ve £176.052 + £57,150 
Machinery i sse 717.626 + LG, SON 
EXPORTS: — 

Electrical goods, &c....  .. 371.084 +o Ll 
Machinery sie se 1,988,261 + 508.130 


Tramways and Substitution.—With reference to the 
Note on this matter on page 97 of our issue of January 26th. the 
Daily Chronicle says that to meet the shortage of tramear drivers 
the War Office will release from the Army motormen who are not 
in Class A. in exchange for Other tramwhy_ workers up to 40 years 
old who are Class; Aanen, 
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Engineers’ Wages. —Representatives of the workmen 
engaged in the engineering and allied trades. together with dele- 
yates from the Emplovers’ Federation. resumed their conference 
with Sir George Askwith at the Chief Industrial Commissioner's 
Department, Westminster, on Monday. when further consideration 
was given to the question of the method of procedure for dealing 
with wave applications. The Unions represented included the 
Amalgamated Society of Engineers, the Steam Engine Makers, 
‘You! Makers, United Machine Workers. Electrical Trades’ Union, 
Scientific Instrument Makers, Pattern Makers, Blast Workers. and 

= (ieneral Workers’ Union. The proceedings were private, but at the 

- close Mr. Robert Young, secretary of the Amalgamated Society of 
Eugineers, stated that as a result of the conference satisfactory 
conditions were agreed to for dealing with wages on a national 
basis.— Morning Post, 


The Metric System.—The Executive Council of the 
U.D.C. Association on January 15th, at Palace Chambers. West- 
minster, passed the following resolution :—This Council hereby 
expresses itself in favour of the decimal system for coinage and 
the metric system for weights and measures, and advises members 
of the Association to support the efforts of the Decimal Association 
in bringing to a successful issue this desirable and much-needed 
reform. 


Germany’s After-the-War Trade Schemes.—In a series of 
Empire Trade Notes issued by the British Empire Producers’ 
Organisation, there appears the following translation of a circular 
letter which, it is stated, has been posted extensively from an office 
in Havana :— 

“ Recently there has been formed in Germany a vast organisation, 
entitled ‘The German Economic Federation for Central. South 
America, and the Antilles. to foment export commerce when peace 
is declared. Its field of action will be on this side of the Atlantic, 
in all the Spanish-American countries. 

“With it will be affiliated the undermentioned Associations 
already in existence, viz. :— 

“ Argentine-Germany ; 

“ Brazil-Germany ; 

“The Hamburg Export Union ; and 

‘The great German steamship companies. 

“A newspaper will be published in Spanish and Portuguese to 
supply all information, scientific, banking and commercial, to the 
Spanish-American countries, and an annual publication which will 

give publicity to everything related to the commerce of those 
countries. 

“In Berlin a club will be instituted to which we will admit all 


the business men and other travellers from the Americas. ` 


“ With peace will commence a great maritime activity. Germany 
is in the position of being able to place at once in active service 
her steamers, and will have the same tonnage at sea as before the 
war, even although she should not recover the steamers which are 
prisoners in enemy ports. The shipping constructed during the 
war is approximately equal to that which has been captured or 
destroyed. 

* The annual subscription will be ad libitum from each subscriber, 
but not less than— 

** Marks : 120 annual subscription from firms. 

“ Marks : 25 admittance fee from firma. l 

‘* Marks : 30 annual subscription from individuals. 

“ Marks : 10 ‘admittance fee from individuals. 
“ I invite you to become a member of the Federation, and to that 


effect I permit myself to enclose a subscription form, begging you 
to return same with your remarks.’ 


L.C.C. Electrical Workers’ Wages.—The Highways 


Committee reports the award, dated December 29th, of the B. of T. 
Court of Arbitration to certain grades of employés of the rolling 
stock section of the Councils tramway department, the advances 
to date from November 6th. 


The wages of engineering employés (excepting tool:makers 


employed on munition gauge work), millwrights, electricians. 
coach-body makers, wheelwrightsa, and mechanical and electrical 
repair staff at car sheds (excepting light and power attendants) to 
be advanced 3s. aweek. Light and power attendants at car sheds, 
heltmen and oilers, armature winders, armature banders, magnet 
and coil winders, plough repairers. wiremen at central car repair 
depot, &c., those receiving under 358. a week to be advanced 48. a 
week, and the wares of those receiving 35s. a week and over to be 
advanced 3s. a week. Women at the central car repair depot to be 
advanced 2s. a week. 


The Court commends to the favourable consideration of the 


Council the case of women under 21 years of aye who are engaged 
at the repair depot, and who are doing women’s work. 


From January 29th, 1917, the hours of the electrical and repair 


staff at car sheds (except light and power attendants) employed on 


night shifts to be reduced from 10 hours to 9 hours. the men to be 
paid the same amount as if working 10 hours; if at the end of 
four calendar months the Council finds that the reduction of hours 
is not reasonably satisfactory, the Council may alter the number of 
hours from 9 to 10. or to any other period of time between 9 hours 


and 10 hours (the same amount of pay beiny continued). 
The award to the electrical section is as follows :— 


Charge engineers at sub-stations to receive a war bonus of 28. 6d. 
Shift workers and certain other employés at Greenwich 
reneratings station, men earning under 43s. a week to receive a further 
war bonus of 38. 6d. a week, those earning 438. up to and including 
50s. a week to receive a war bonus of 3s. a week. and those earning 


a week. 


»ver 50s. a week to receive a war bonus of 2s. €d. a week. 


Light and power attendants employed in the permanent-way 


Section of the tramway department receiving under 35s. a week to 
be advanced 4s. per week ; 35s. and under 43s., 38. 6d. a week. 43x. 
and over. 38. a week. 

The whole of the advances to be rezarded as war wages. 


Excess Profits Duty.—The Thermo-Electric Ore Reduc- 
tion Corporation, Ltd.. of York Street, Luton, made application to 
the Commissioners of Inland Revenue for an increase of the 
statutory percentage as respects the “ business of manufacturing 
and preparing tungsten, molybdenum, chromium. tantalum, vana- 
dium, and their alloys, so far as the same are used in the manu- 
facture of high-speed steel.” The Commissioners having referred 
the case to the Board of Referees. have ordered that the statutory 
percentage shall be increased to 12 per cent. in the case of a trade 
or business carried on or owned by a company or other body 
corporate, and to 13 per cent. in the case of any other trade or 
business. 


Standard Battery Jars for Electrical Vehicles.—<At 
the recent meeting of the American Society of Automobile Enyi- 
neers. in New York, the recommendations of the Electric Vehicle 
Committee with revard to battery dimensions were adopted. 
Two heights of jars were recommended, one type. known as “ high- 
rib” jars, having a sediment space of 23 in., and the other, styled 
“low-rib ` jars. 1f in. The dimensions of each type of jar are all 
constant, except as revards the length, but the number of lengths has 
been considerably reduced from the total number at present in use. 
The dimensions proposed for high-rib jars are -as follows : — 


Height ... se ae re ae sia 138 in. 
Width ... he or ee ies si 64 in. 
Thickness of wall... ae 4 in. 
Height of rib ... Sea Saa ae se 2] in. 
Height above rib ee ot aoe ..- JOR in. 


Lengths ... 2 in.—8} in. 


The dimensions for low-rib jars are as follows :— 
Height She ae as ae wee =) 2 ym Ain. 
Width... ne Sas see es vas 6} in. 
Thickness of wall... a o sii 4 in. 
Height of rib... sas sug sie joe 1¥ in. 
Height above rib... ‘aa eae 10% in 
Lengths owe ee ute 2 in.—8 in 


Tolerances : + or — gy in. for all dimensions except thickness. 
Jar walls xs‘; in. thick are optional, but when used all outside 
dimensions, including height, should be increased p in. 


Alquist Gearing.—At the annual meeting of the Society 
of Naval Architects and Marine Engineers. U.S.A.. Mr. W. L. R. 
Emmet described a new form of gear which has been developed by 
the General Electric Co. for use in ship propulsion. The desiyn is 
such as to afford a distribution of strain, and means by which ex- 
cessive strain would not be imposed upon any part through slight 
imperfections, distortions, or inaccuracy. The gear is built up of a 
number of plates machined to a form which gives them the desired 
degree of lateral flexibility. These plates are put toyether, 
engaging solidly at the hub. and also engaying on a narrow edge 
at the periphery. When so put together. they form a solid 
cylinder. which can be cut spirally in the ordinary manner. After 
cutting, the edye engagements are released with a small dividing 
tool, so that each disk operates independently, and is free to detlect 
laterally under the side pressure which results from its diagonal 
engagement with the pinions. The parts are so proportioned that 
the lateral deflection can at no time involve fibre strain which 
could possibly cause destructive fatigue. . 

Gears of this character have been applied to 72 sets in which 
rteam turbines drive electric generators. and contracts have been 
closed for machinery aggregating 215.200 H.P. for the propulsion 
of 70 ships. Some of these electric generating sets have been in 
service for a year and a half. . 

Gears of the Alquist type are applied in three ways: First. a 
single reduction has been accomplished by engaging one solid 
pinion with a flexible gear: second. by engaging a solid pinion 
with two flexible idlers, which in turn engage witha solid large 
year; and third. in a double reduction where a solid high-speed 
pinion engages flexible gears on two countershafts. these counter- 
shafts carrying solid pinions. both of which engage a flexible rear 
on the same low-speed shaft. In the last two applications the 
flexibility of the gears serves to equalise the load between all the 
driving points and the use of a plurality of driving points on the 
larye gear reduces the length of face necessary on that wear. 

From experiments made at Schenectady, it would appear that 
gears are more eflicient at low speed than at high speed. Solid 
gears at low speed involve difficulties. because they diminish 
pinion diameters and increase pinion lengths. whereas the flexi- 
bility of the Alquist gear enables one to compensate easily for all 
possible degrees of torsional yield in the pinion: and with such 
gears the peripheral speed can safely be reduced by making the 
gears longer and of smaller diameter.— Power. 


Shipyard Labour.—The Secretary of the Admiralty 
announces that the Shipbuilding Employers’ Federation and the 
Engineering Employers’ Federation have nominated the under- 
mentioned gentlemen to represent them respectively on the Advisory 
Committee which has been constituted in association with the 
Shipyard Labour Department of the Admiralty :-- 

Shipbuilding Employers’ Federation : Mr. G. J. Carter. Mr. W. H. 
Dugdale. Mr. F. N. Henderson, Mr. Herbert Howell, Mr. M. ©. 
James, Mr. N. E. Peck. 

Engineering Employers’ Federation: Mr. W. H. Allen, Mr, 
Thomas Bell, Mr. James McKechnie, Mr. D. S. Majoribanks, Mr, 
Allen N. Smith, Mr. W. Rowan Thomson. 
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Tudor Accumulator Co., Ltd.—The date for sending in 
tenders for the purchase of shares in this company has been 
extended by the Public Trustee from February 3th to February 
26th. An advertisement appears elsewhere in this issue. 


Institution and Lecture Notes.— Physical Society of 
London.—-At the meeting held on January 26th. a paper, entitled 
“A Clock of Precision.” was read by Mr. C. O. Bartrum. The 
principal feature of the authors arrangement is the employment 
of a “slave” clock to do the great part of the work, leaving the 
master pendulum no function beyond that of controlling the rate of 
the other. The master pendulum swings freely except for a short 
period (about one-fifth of a second) every minute. during which it 
receives an impulse from a small falling pallet eleetromagnetically 
released by the slave clock. At the end of its fall the pallet closes 
a second circuit and is restored to its initial position. There two 
electric circuits also energise parts of the mechanisin in the slave 
clock by which the latter is kept in time with the master pendulum. 
The lagging of correction behind error, with the resulting periodic 
fluctuation in the rate, is reduced almost to the vanishing point by 
the introduction of a “negative backlash “in the control mechanisin. 
The paper contains a mathematical discussion of the best working 
conditions and of the possible magnitude of errors which miyht 
arise from various causes, 

A paper on `The Effect of Water Vapour in the Atmosphere on 
the Propazation of Electromagnetic Waves.” by Dr. Frederick 
Schwers, was taken as read. It was shown that the lowest layers of 
the atmosphere (1,000 to 1,500 metres approximately in depth) refract 
electromagnetic waves towards the earth. so that the yreater part 
of the space waves will reach the receiver. contrary to the conclusion 
of Kiebitz. 


Institution of Electrical Engineers.- At a meeting of the 
WESTERN LOCAL SECTION, at the Merchant Venturers’ Technical 


College, Bristol, on Monday last. Mr. J. S. Peck read his paper on 
“ The Parallel Operation of Electric Power Stations.” Mr. W. A. 
Chamen (general manager, South Wales Power Distribution Co.) 
opened the discussion, and was followed by Mr. G. Morley New 
(Cardiff tramways), Mr. A. T. Kinsey (Bristol Post Office 
telephones), and Prof. David Robertson (Bristol University). The 
contributions to the discussion and Prof. Robertson's remarks on 
the synchronising torque of two yenerators with slight phase dis- 
placement varying with the total impedance of the two generators 
and interconnecting link. illustrated by blackboard diayrams, were 
of a highly interesting nature. Mr. Peck briefly replied. 

The Society of Engineers (Inc.).—Amonyst the premiums 
awarded by the Council for papers read before the Society during 
1916, was the Bernays Premium, to Prof. +. A. Fleming. for his 
paper on “ Engineering and Scientific Research.” On February 5th, 
Mr. Henry C. Adams, President for the year 1917. delivered his 
inaugural address, in which he pointed out the desirability of some 
federation of engineering bodies. and outlined a scheme for such a 
. federation. with a general engineering council for its head, and 
representing all sections of the engineering profession, the specialist 
societies being co-ordinated. and forming. in effect. branches of the 
main body. This general council would wield enormous power. 
both in moulding public opinion and in upholding the status and 
interests of the profession as a whole. Hethen dealt with the 
classification and training of engineers. and the great need for the 
more general recognition of science in all branches of education, 
and, in conclusion, he suggested that the time was opportune for 
the reform of our present system of weights and measures, and the 
adoption of the metric system. 

Diesel Engine Users’ Association.---The January meeting of the 
Association was held at the Institution of Electrical Engineers, 
London. The president. Mr. Geoffrey Porter, sulinitted a table of 
data concerning lubricating oils, and a paper on the chemistry and 
examination.of these oils was read by Mr. E. A. Evans, which will 
be discussed at the next meeting. 

The Faraday Society.—A general discussion on * The Training 
and Work of the Chemical Enyineer” will be held on Tuesday, 
March 6th, at 8 p.m., in the rooms of the Chemical Society. Bur- 
lington House. W. Sir Robert Hadfield, F.R.S., president, will 
preside. The discussion will be opened by Sir George Beilby, F.R.S., 
and the following papers will be read :-- 

Prof. F. G. Donnan, F.R.S8., 
Work in the Factory,” 

Mr. Charles R. Darling, “The Training of the Works Chemist in 
Physics." 

Mr. W. R. Cooper, M.A., ?B.Sc., 
Chemical Training.” 

Among those who have siynified their intention of contributing 
to the discussion are Dr. E. F. Armstrong. Dr. Charlea Carpenter. 
Dr. Dugald Clerk. F.R.S., Prof. E. G. Coker, F.R.S., Dr. S. Z. 
de Ferranti. Mr. A. P. M. Fleming. Prof. A. K. Huntington. and 
Dr. F. M. Perkin. 


“The Training ‘of the Chemical Student for 


‘CAS Plea for the Forgotten Factor in 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry. 
also electric tramway and railway officials.to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials —Whilst Mr. C. J. 
SPENCER, the manager of the Bradford City Tramways, is fulfilling 
his duties for the Admiralty as organiser of labour in shipyards, 
his duties of management at Bradford are to be shared hy MR. T. 


whose title shall be chief engineer and manager. 


SHIRK (trathe superintendent) and Mk. J. W. DAWSON (assistant 
engineer. 5 

The Exeter Electricity Committee having reocived applications 
for increase of salary from members of the electrical enyineers 
staff. recommends that the maximum in each Case be raisi ao 
follows :- First shift engineer, £120 to £110 ; second shift engineer. 
£10) to £129; third enue enrineer, £100 to &£)20; foreman 
engineer. ¢2 28. to £2 5s.: the Committee to be empowered to 
graduate the pay within the scale ar it may deem expedient. 

The Manchester City Council has decided that the acconntances 
and secretarial departments of the electricity department shall te 
separated, and both placed under the control of Mk. S. L. PEARCE. 
He wil! be the 
official responsible to the Committee for the efficient working of 
the electricity department. 

The Leeds Corporation is recommended to appoint MR. ERNEST 
PORTER to be superintendent of the new electricity generating 
station, at £280 per annum: Mr. H. TorHamM to be engineer-in- 
charge. at €140; and Mr. C. H. KING works foreman, at € 12. 

The Peterborough Council has resolved to increase the salary of 
Mk. ROWLAND, the acting electrical engineer, from £208 to £275 
per annum. The Electricity Committee reported that during thr 
time that Mr. Rowland had been acting as city electrical engineer 
(20 montha), following the death of Mr. Gill, who waa both water- 
works and electrical engineer, with Mr. Rowland in charge of the 
electrical department. he had carried out the duties of the othe 
to its entire satiataction. It accordingly recommended that he 
be now appointed to the office of city electrical engineer ; this pan 
of the recommendation, however, was not confirmed. 


General.- Likut. A. REGINALD COURTENAY, who, until Jue. 
1915. was acting manaver of the Publicity Department of the 
General Electrie Co. Ltd.. was married on Saturday last. at St 
Pauls Church, Onslow Square, to Miss Elith Ashworth. daughter 
of Dr. J. H. Ashworth. of Cliftonville. 

The King has appointed the MARQUESS OF CREWE to he a 
member of the Committee of the Privy Conncil for the purpose o: 
the organisation and development of scientific and industrial 
research. 

Mr. ERNEST WIGGLESWORTH, head of the fitting shop of ope of 
the departments of the Phanix Dynamo Manufactunny Co.. Lui. 
Thornbury, Bradford. and who has juat resiyned, was the recipient. 
last week. at a large gathering in the cafe at the works, of a zai 
albert. the gift of the firm and the workers in the department. A 
musical programme followed. 

Mr. C. J. HCNT. who until recently was chief contract engineer 
to Bruce Peebles & Co., Ltd.. Edinburgh. haa been appointed chief 
engineer to the company, and Mr. WM. OLIVER, who has for some 
time been acting chief estimating engineer (in the absence of 
Mr. R. Shaw. on active service) has been appointed chief contract 
engineer. 

Obituary.- Mr. H. G. STOTT. --The death occurred on January 
lth, in New Rochelle, of Mr. Henry Gordon Stott. superintendest 
of motive power tothe Interborough Rapid Transit Co. and the New 
York Railwaya. The Llectric Railway Journal in an account of his 
career. states that he was born in the Orkney Islands in 1x66. After 
an electrical and mechanical education and training in Scotland he 
became an assistant electrician on the Miwa (Anglo-American 
Telegraph Co.. Ltd.). and was an expert in matters relating to cab < 
repair. He was identified with the duplexing of the United State 
Cable Co.'s main cable (2.750 knots) In 188) he was assistant 
engineer for the Brush Co. at Kournemouth, and later he joinei 
Hammond & Co. for cable and power station work at Madrid. Ir 
180] he went to the States for cable and conduit work for Baffaio 
electrical companies. and for 10 years he was prominently identified 
with the industries of Buffalo. In 1901 he took up his poet with 
the Interborouzh Co. Mr. Stott was president of the American 
Institute of Electrical Engineers in 1907-8, and was very closely 
connected with other American engineering organisations. He 
was an ardent advocate of the metric system. and had written a 
large number of papers on various engineering problems, Mr. 
Stott had been ill for many months. 

Mr. A. P. COLLINS.- The death is announced, at the age of 
2s veara, of Mr. Alfred Percy Collins, electrical engineer at the 
Taunton Lyceum. Deceased died from heart failure followin: 
pneumonia. He was trained at the works of Messrs. Edwards ani 
Armstrony, of Bristol. 

We desire to tender our sympathy to Dr. J. A. FLEMING, F.R.S. 
whose wife passed away on 6th inst.. at Hampstead. after a very 
short illness, aged 53 years. 


Roll of Honour.—Sergeant MarK Booe, West Yorkshires. a 
winner of the Military Medal. is reported to have died of wounds 
received in action. He was formerly in the Electric Lighting 
Department of the Leeds Corporation. 

Private WILLIAM BOOTH. of the Grenadier Guards. who ha: 
died in hospital at Caterham. was, before joining the Army 
apprenticed to an electrical engineering firm at Halifax. 

The Military Medal for bravery in action has been awarded te 
Sapper Davip BENTON, R.E. who was, as an electrician. at 
Harrison's Colliery, Wyrley (Staffs. ). 

The D.C.M. has been awarded to Lance- Corporal G. W. Howe- 
R.E.. who was an electrician at the Brymbo Steel Works. nes: 
Wrexham. 

The Serbian Silver Star decoration. 
tinguished services rendered during the campaign in that coantrr 
has been conferred by King Peter upon Flight-Sergeant A. FORSYTH 
Royal Flying Corps, who was for some years with the Britis: 
Thomson-Houston Co., Ltd., at Rugby. 

Private Hy. WoGDEN, of the electric power station staff. Seu, 
coates Lane. Hull, is reported,killed in action. 


in. recognition Of Jis- 


_———_ 
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Lieut. ERIC GORDON WATERS, attached to the Royal Flying 
Corps since June last, was killed in France in an aerial combat on 
January 24th, 1917. He had been with Messrs. Callender’s Cable 
Co. and Messrs. Ferranti prior to joining the Forces in 1911. His 
death occurred while he was escorting another fiver who was 
taking photovraphs. Both were attacked by two hostile scout 
machines. Lieut. Waters enyaged one of them. and during the 
encounter the Hun dived on him and he was hit, and must have 
been killed instantaneously. His observer manayed to land the 
machine in our lines, Lieut. Waters would shortly have been 
given a Flight Command ; he was revarded as his Captain’s right- 
hand man, 


CITY NOTES. 


The profit for the year ended November 
Llandudno and Jth, 1916, after providing for ordinary 
Colwyn Bay operation and adimnistration expenses and 
Electric interest on debenture stock and loans, was 
Railway, Ltd. £5,317, as against £5,414 for 1915. Excep- 
| tional maintenance charges not applicable 
solely to the year under review, and amounting to £1,496, 
have been debited to reserve account. The net results bave 
been atfected by the dithculties of obtaining labour and the 
increased cost of materials, and also the curtailment of public 
holidays and week-end facilities by the railway companies. 
Adding £432 brought forward, the available total is £5,749. 
£1,615 is applied in providing for the sinking fund instal- 
ment due January Ist, 1917, a dividend of 4 per cent., less 
income-tax, is to be paid, and £155 carried forward. The full 
` amount of sinking fund instalinent due January Ist, 1917, has 
been charged in the accounts, and this provision is considered 
sufficient to meet the depreciation of the system. No con- 
struction work has been carried out during the year, and 
certain alterations which the directors have in mind, with a 
view to improving running conditions, must necessarily stand 
over until more normal times are reached. 


Mr. Wa. M. MURPHY presided at the 
Dublin United. annual meeting on ‘Tuesday. He said 
( Electric) that the company had suffered a loss of 
Tramways, Ltd. at least £15,000 by the Easter-week rebel- 
hon, and it was hoped to get back in 
compensation a substantial part of that sum. The continuous 
growth of traffic was shown by the remarkable way in which 
they recovered themselves during the year, coming out with 
£1,435 in excess of the gross receipts of 1915. The gross 
receipts—£435 435—were, he said, the highest in the history 
of the company. The passenger receipts Increased £1,850 
over 1915, but as there was some falling off in parcels, the 
actyial increase m gross receipts was £1,485. During the first 
three months of the year 1916—January, February, and March 
—the receipts were £4,297 above the corresponding months in 
1915, and there was almost a certainty that they would go 
on growing at the same rate of over £1,400 a month. Then 
came the fatal month of April, and in the two months of 
-April and May, instead of gaining nearly £3,000 which they 
had reason to anticipate, they lost £13,898. From the end 
of May they began to pick up again, and they came out at 
the close of the year, as he had said, with £1,435 to the good. 
The expenses were also a record, being £11,478 in excess of 
1915. Of this excess, the single item of coal accounted for 
£5,219, though the quantity consumed, owing to saving 
eflected by various mechanical and electrical economies, was 
less by 1,230 tons. They had now £60,000 in band for relay- 
ing of tracks when material was available. The meeting 
passed a resolution approving the conversion of the whole of 
the fully-paid preference shares into preference stock, and the 
conversion into stock of 66,000 ordinary shares issued and 
fully paid, to be called ordinary stock. The balance of the 
authorised capital, viz., 4.000 ordinary shares of £10 each, 
may also be converted into ordinary stock when issued and 
fully paid. 


Yorkshire 


At the annual meeting, held in London 
last month, Sim Tl. S. Lrox, who pre- 
(West Riding) sided, said that the expenditure for the 
Electric Tram- year was £47,474, and the total income 
ways Co., Ltd. 450.364, leaving £42,590. The income in- 
creased by £9,277 (11 per cent.), or on a 

car-mileage basis 1.233d. per car mile. The receipts per car 
mile -were 12.267d., against 11.034d., and the working ex- 
penses 6.445d., against 4.852d. The net receipts. from the 
Pontefract lighting undertaking at £544 increased by only 
5 per cent. The increase in revenue was satisfactory, but 
increase ìn expenditure inore than counterbalanced the gain. 
In all probability expenses would always remain higher than 
in pre-war times, a fact which they must face with resigna- 
tion. In the aggregate, the working expenses increased hy 
£11,595, equal to 32 per cent., or 1.563d. per car mile. The 
percentage of expenses to receipts was 52.54 per cent., against 
44.25 per cent. for 1915, and the percentage of net revenue to 
reccipts was 47.46 per cent., compared with 55.75 per cent. 
They carried 1,285,791 more passengers (increase 11 per cent.’, 
and had run 4,305 more miles (increase 0.2 per cent.). The 
report was adopted. At an extraordinary meeting which fol- 
lowed. the chairman explained the scheme for dealing with 
the arrears of cumulative preference share dividends. Each 
£5 preference share (August, 1905) is entitled to £2 3s. 2d. 


of the new stuck; the shares issued in September, 1905, to 
£2 2s. Td.; those issued in November, 190s, to £2 ls. lld. 
The average per cent. was £43 2s. 1d., and the total amount 
was £09,708. Roughly, anyone holding 85 shares had £75 
of the new stock. ‘Lhe proposal was adopted.. A meeting of 
preterence shareholders tollowed, at which the proposal was 
approved. A vote of thanks was passed to the directors, and 
to Mr. England, the manager. 

For the year ended Decermber, 1916, the 
revenue Was £326,630, and the expenses 
Were £78,762, leaving £47,568. After de- 
ducting contributions payable to local 
authorities, debenture, aud other interest, £11,000 placed to 
reserve for depreciation, £2,500 put to maintenance reserve, 
£2,730 written off investments, and adding £958 brought for- 
ward, there is a balance of £23,002. 64 per cent. dividend 
absorbs £22,205, the directors take £549 (percentage of the 
profits), and £755 is carried to revenue new account. The 
revenue shows an increase of £20,556, and the expenses an 
increase of £12,671, as compared with the revenue and ex- 
penses for the year 1915. lt has been impossible, however, 
owing to shortage of labour and difliculty in obtaining mate- 
lials, to maintain the undertaking in the usual state of 


Lanarkshire 
Tramways Co. 


"repair, and £2,500 has been transferred to maintenance 


reserve account in order to make some provision for the 
repairs which will have to be undertaken when the war is 
over. Contributions payable to local authorities are £1,135 
in excess of the amount for the year 1915. During the year 
£3,100 debentures of the company were purchased or re- 
deemed. It is not proposed at present to fill the vacancy on 
the board created by the death of Sir George Franklin. 


Sunderland District Tramways, Ltd.—The report for the 
year ended October 3lst last states that after charging the 
expenses of operation and administration for the year ended 
October 31st, 1916, and providing for depreciation of rolling 
stock, &c., there remains a balance of £11,946. Interest on 
the prior lien bonds and first mortgage debentures absorbs 
£7,100, sinking fund instalment £500, depreciation of invest- 
iments £500, transfer to general reserve account £1,514, leav- 
ing £2,983. The directors recommend the payment of interest 
at the rate of 3 per cent. per annum (less income-tax) on the 
first income bonds, leaving £881 to be carried forward. The 
trattic receipts show an increase of £2,486, but, owing to the 
war, the working expenses have been proportionately higher, 
the net result of the year's operation being an increase in the 
profit of £1,087. 

Metropolitan Railway Co.—In the interests of e onom: 
the next report will only be issued to proprietors who apply 
for it—if the war lasts. The report for 1916 now issued is 
curtailed in several sections. The total net income was 
£609,126, plus £13,04L brought forward. Interest, rentals, 
appropriations to renewals, &c., were £305,228, dividend on 
the preference stocks £237,704. After paving 1 per cent. for 
the vear on the ordinary stock, £14,492 is to be carried for- 
ward; £20,000 has been carried to general renewals fund, as 
against £15,000 in 1915. As regards the company’s claim for 
consideration in respect of new lines brought into use since 
1913, the Government has now agreed that the company is 
entitled to a payment for interest on the capital so expended. 
The annual meeting was held yesterday. . 

St. James’ & Pall Mall Electric Light Co., Ltd.—The 
directors recommend a balance dividend on the 7 per cent. 
preference shares for the half-year ending December 31st, 
1916, of 3s. Gd. per share, and ds. 6d. per share on the ordi- 
nary shares, making, with the interim dividend, a total of 
8 per cent. for the year. 

Cambridge Electric Supply Co., Ltd.—Total profit for 
1916, £7,096, plus £2,753 brought forward. Debenture and 
other interest require £1,783, £1,000 is placed to depreciation 
fund account, the dividend for the year is 5 per cent., and 
£2,607 is to be carried forward. Annual meeting: February 
Sth. 

City of Buenos Aires Tramways Co. Gast Ltd.—The 
directors recommend a balance dividend of 1s. 3d. per share 
(making 5 per cent. per annum), less income-tax. £5,500 
is to be transferred to the general amortisation fund and 
£108 carried forward. 

Edison Swan Electric Co., Ltd.—Separate mectings of 


-the holders of the 4 per cent. first and 5 per cent. second 


debentures are to be held on February 12th, to consider the 
scheme of grrangement between themselves and the company. 

National Gas Engine Co., Ltd.—The directors recom- 
mend a final dividend of 34 per cent., making 74 per cent. 
for the past year, also a bonus of 9d. per share, free of tax, 
on the ordinary shares. 

Yorkshire Electric Power Co.—Net profit for 1916, 
£29,112, ar against £21,209 for 1915. After paying 83 per 
cent. on the ordinary shares and transferring £12,000 to 
reserve, £3,866 is to be carried forward. 

Calcutta Electric Supply Corporation, Ltd.—The number 
of units sold to consumers during the four weeks of December, 
1916, amounted to 1,751,753, compared with 1,393,927 units 
in 1915. 

Parsons’ Marine Steam Turbine Co., Ltd.—Dividend, 10 
per cent., free of income-tax, for.the half-year. 


STOCKS AND SHARES, 


TUESDAY EVENING. 

United States developments have been the prevailing con- 
sideration in the Stock Exchange this week. Even interest 
In the War Loan subsided for the time being after January 
dlst had passed, and intending applicants argued that there 
was no particular hurry for them to send aoin their cheques 
for a few days. Next week, of course, there will be a big 
rush for the loan, and the meetings which are bem herd 
during the present days are certain to provide a good deal 
ol extra money. 

At the same time, the observer cannot help feeling that 
Where the appeal is being made so strongly to the small 
investor, more might be done in the way of elucidating de- 
tails. For instance, those in close touch with the matter 
know that one of the chief objections, which bundreds of 
sinall investors kave to parting with them money for the 
loan, is the feeling that they Will not be able to touch their 
capital for twelve years, whether they want to or not. 

the stream of selling to take up war stock has diminished 
to a noticeable extent, and markets are begining to recover 
here and there. Underground Electrie meotnes, which make 
a fair example of the stocks: which were being sold, are up 
again to 904. The Treasury’s modification of its announee- 
ment with reference to the prohibition of securities being 
sent abroad has released business to some extent im the stocks 
affected; but, even now, the official statement Is so ambigu- 
ously worded that the explanation does not wholly satisfy 
some of the people concerned. Nobody would wish to harry 
the Treasury with carping ecriticistu, but, at the same time, 
the business-man does feel that it is a pity for these an- 
nouncements to be so hastily hotchpotched for immediate 
issue that they have to be modified or explained a few days 
later. 

The entrance of. America into the area of the war made 
very little difference in the Stock Exchange on this side. 
There was a small slump at first in Wall Street, immediately 
followed, however, by substantial recovery. l 
London Stock Exchange views the position with satisfaction, 
the chief bull point about it being that the financial re- 
sources of America will undoubtedly prove a great asset for 
the cause of the Alles. E 

Some think that Germany intended to force the United 
States into the war in order that Germany might be able to 
obtain better terns over peace proposals; and there is a half- 
fear expressed that President Wilson may play into the hands 
of the foe by advocating a much mider policy in this respect 
than would be acceptable to those nations which have suf- 
fered so much during the past two and a half years, through- 
out which the United States has made money hand-over-fist 
out of the connnercial side of the business. 

To come from the abstract to the concrete: the London 
electricity supply companies’ tist is rather better, for which, 
no doubt, the main cause is the Westnunster Co.'s dividend 
ol 9 per cent., making 7 per cent. for the year—the same as 
that which was declared for 1915. This came as a pleasant 
surprise, and rumour immediately gossiped about a simular 
result being achieved in the cases of the Charing Cross, the 
County, and the City of London Companies. Prices, how- 
ever, are left much as they were. South Metropolitans are 
wanted; and instead of being 17s. 6d., as they were this 
tiine last week, the price is nearer 18s. 9d..with buyers about. 

The. Edison Swan Electric Co. has issued a circular to its 
debenture stock holders, outlining the heads of a scheme for 
providing further working capital for the purpose of the 
business. A scheme of arrangement has been drawn up as 
between the company and its debenture stock holders and 
members, in which proposals are put forward that shall re- 
organise the present capital and, at the same time, provide 
the company with £100,000 additional money. The board 
appeal to the stockholders to support the scheme, and, to 
facilitate its confirmation, ask that proxies shall be signed 
and returned by Saturday in this week at the latest. l 

We understand unofficially that the Treasury has raised 
objections to more capital being issued, notwithstanding the 
particular activities of the Edison Swan Co., and the fact 
that the fresh money is required for the development of this 
part of the business. Possibly official sanction will be less 
difticult to obtain after the War Loan lists are closed. 

Central London stocks remain dull, apparently because of 
a fair-sized block which is overhanging the market, and 
which is said to be on behalf of a deceased account. Metro- 
politans are 2 better, and Districts also have a harder ten- 
dency; while Underground income bonds have risen, as we 
mentioned earlier, to 903}. The railway market as a whole 
is cheered by the increase in the Hull and Barnsley dividend 
fron 2 per cent. to 3 per cent., made possible by the Govern- 
ment’s willingness to pay interest on capital expenditure 
laid out sipee the war started. 

Marconis are enjoying a more active market and better 
prices, the ordinary having risen to 24, Americans to I7s., and 
Canadians to 9s. 3d. The improvement is said to be due 
partly to shortage of shares, as disclosed by buying orders 
based upon the expectation of the Government bonus becom- 
ing known before long; while another suggestion advanced 
is that the latest outbreak of German frightfulness will render 
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the Marconi system more essential than ever. Whatever mar 
be the reason, the market is certainly more active that it bas 
been duning the past few months, and there as some taik u 
the rise not having yet exhausted itself, 

American-Canadian stocks fell with an abrupt jerk at the 
end of last Week, what time Yankee rails came hurtling dosp 
on the Presidents message to Congress. They shared m 
the partial recovery, and on balance there is not much change 
ìn the prices of issues connected with the hght and power 
conmpanies, Brazilan Tractions were shebtly tarred with 
the same brush, the price giving way on the prospect. of 
Brazil joining the United States in breaking off diplomat: 
relations with Germany. The fall on the week, however, i 
ho gnore than a point, and the preferred shares have not 
been aiected. Argentines are steady. 

The Mexican group, after showing firmness, eased off. It 
was stated last week that half the American Army had beea 
massed on the Mexican frontier, and that the other sevan 
mmen were about to follow! As a matter of facet. however, 
no definite news is fortheoming, and the httle rie whin 
occurred in some of the railway stocks, and which hala 
strengthenmg effeet upon various Mexican industrials, shoss 
signs of petering out. 

The tmaseellaneons market, on the whole, Is om the dol 


side. Electric Constructions stand ont with eXcepttonal nrin- 


ness at £1 but falls have taken place in British Alonianion 
ordinary, Callenders, Castner-Kellners, and Edien Swan 
fullv-paid shares. British Insulated are better at H3. The 
rubber share market is quiet, with next to nothing doing: 
While in the armament and the copper sections, movements 
are irregular and narrow. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELECTRICITY COMPANIES, 


Dividend Price 
emer, Feb. 6, Riseor fall Yield 
1914. 1917, 1917, - this week. pc. 


Brompton Ordinary .. oe 10 10 6 _ #711 6 
Charing Cross Ordinary “a 6 6 af — 783 
do. do, do. 44Pref. 44 4 — €18 6 
Chelsea $2 z ae os 6 4 8 - 6 18 4 
City of London .. ar i 9 6 ‘Al = 18: 
do. do. 6 per cent. Pref. 6 6 92 —} 631 
County of London a re 7 q 10 — 7100 
_ do. 6 per cent. Pref, 6 6 9 — 6 31 
Kensington Ordinary .. . 9 q sd — 610 3 
London Electric .. ie z 4 8 13 — 7 210 
do, do. 6 percent. Pref. 6 6 4 — 619 1 
Metropolitan oe ox = 8 2 — @is 4 
do. É per cent. Pref, ‘q a = 7 4 0 
St. James’ and Pall Mall . 10 8 6 — 613 4 
South London oe oe ee 5 6 23 =— 6 19 0 
South Metropolitan Pref, ee q q ld —, 6 3 8 
Westminster Ordinary .. os 9 q 6a == 645 
TRLEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. .. ae 6 6 944 — 673 
_ do. Def. .. ... 980/- 83/8 22 —} 6 16 4 
Chile Telephone .. és ate 8 8 7 — 514 3 
Cuba Sub. Ord. .. ia is 6 6 8} — 6 8 6 
Eastern Extension da .. | 8 134 — % l6 4 
Enstern Tel. Ord. z xe 7 8 137 — 6 16 10 
Globe Tel. and T. Ord. .. a 6 q 1); — $ % 18 0 
do, Pref. sė 6 6 9 — RA i 6 
Great Northern Tel... - 22 72 BA —l 648 
Indo-European .. oe .. 18 .18 49 — 612 à 
Marconi oe oe ee ee 10 10 % + sa 89 6 
New York Tel. 44 a ye 43 43 tel = 490 
Oriental Telephone Ord, .. 10 10 7" 9h 7 = 49 6 
United R. Plate Tel... ae 8 8 a — A% 3 6 6 
West India and Pan, ee ee 1 6d. 1 — + | 4 0 
Western Telegraph ve we q 8 184 — $15 4 
z Home Rarts, 
entral London, Ord. Assented 4 4 62 =æ 
Metropolitan ae es co 1 1 h Ta i 6 H 
do. District .. -- Nil Nil 164 —_ Nil 
Underground Electric Ordinary Nil Nil 2 — Nil 
O. do, “A” .. Nil Nil 6. — Nil 
do. do, Income 6 6 904 +1 *% 12 7 
Forgiex Trams, &0, 
Adelside Sup. 6 per cent. Pref, 6 6 4 — 
Anglo-Arg. Trams, First Pref. af — S i 4 
do. 2nd Pref... sf st 2? == — 

_ do. 6 Deb... 6 6 6t} — 715 0 
Brazil Tractions .. ko ze 4 4 49 —l 8 B 4 
Bombay Electric Pref. .. dis 6 6 10 = € 00 
British Columbia Elec. Rly. Pfce. 6 6 61 —l 8 4 0 

do. do. ` Preferred — Nil 43 —l Nil 
do, do. Deferred — Nil 824 — Nil 

_ do. do. Deb, 43 t : b4 — 6 12 10 
Mexico Trams 5 percent. Bonds — Ni 25 — Nil 
AW edo. 6 per cent. Bonds — Nil — Nil 
Mexican Light Common “a Nil Nil 7 — Nil 

do. Pref. .. es Nil Nil 14 — Nil 
do. lst Bonds ae Nil Nil 27 =m = 
Babcock & Wil + 
abcoc cox T .. M $ ~~ 
British Aluminium Ord, ae 6 E ae S 5 T à 
„British Insulated Ord... O 13 n n4 +è 974 
British Westinghouse Pref, .. 7 a 2 — 6 18 4 
Callenders .. si wie - Lb 9 19 —} 8 0 0 
do, 6 Pref, ee oe 6 6 -_ 6 & 0 
Castner-Kellner .. sa .. 00 2B — A 710 
Edison & Swan, £8 paid -- Ni  — — “Nil 
do. do. fully paid ., Nil — 1 — 3 Nil 
do. do. 4 percent. Deb, 4 4 61 — 6:0 1 
Electric Construction .. ee 6 Tà t + r 710 0 
Gen. Elec. Pref. .. oe ee 6 6 04 _ 6 6 4 
do. Ord. .. os -- 10 10 184 — "7686 
Henley oe ee ee ee 20 25 163 = q is 9 
do. “ Pref, de ee oe 43 4 4 = 6 13 6 

-Ru ber ee ee ee 10 10 123 ramet 2 B 8 4 

Telegraph Con. ee ee ee 20 20 88 — 6 6 @ 
* Dividends paid free of insome-tax. 
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SERLF-PROPELLED ELECTRIC VEHICLES 
AND THEIR APPLICATIONS. 


IN a paper recently read before the Institution of Engineers 
and pbuilders in Scotland, by Mr. L. Brogkman, the 
author pointed out that electric vehicles can be classified 
under two principal heads :— 


Utility Vehrtles—Industrial vana and wagons. 

Public service conveyors and road appliances. 

Road tractors, couple gear, and locomotives. - 

Workshop trucks and tractors. 

Passenger Vehicles.—Commercial and inspectors’ ranaboute. 
Ambulances and motor chairs. 

Omnibuses and taxi-cabs. 

Pleasere cars. 


He considers that a sweeping reform in the means at our 
disposal for road transport of merchandise has long been over- 
due, | pomang out that some means must be taken of quicken- 
ing circulation in our busy areas. Individual owners have 
obtained improved service, especially for remote deliveries, 
by using petrol motors, but for short-distance work, entail- 
sng frequent stopping and restarting, such vehicles are not 
suited nor economical, hence horse haulage has been little 
recuced for such work. 

Some 80 per cent. of the freight movement in the streets 
still depends on horses, and such traffic, with rare exceptions 
progresses at the rate of from two to three miles an hour, if 
at all, and the author asks how we are to speed-up such 
traffie to meet coming commercial activity unless energetic 
measures are promptly taken to abolish, counteract, or remedy 
the obstructions: to rapid flow of traffic. 

The point raised by Mr. Broekman is interesting; we some 
time ago suggested in these columns? that one remedy would 
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be $ impose a definite speed limit, which all vehicles in 


crowded streets should be capable of attaining, such a proce- 
dure being much more logical in connection with an intrinsic- 
ally valuable artery of communication in a crowded city than 
the ponla of speed restrictions on a country road, which 
has a iow “communication value.” ; 

He rightly says that so long as horses are allowed for city 
haulage—and team owners with their allied forces will natur- 
ally put up a big fight to keep them there—real betterment 
is out of the question, and suggests remedies :— 

1. Officially to divert the swifter traffic from main thorough- 
fares, reserving direct routes for slow haulage. 

2 Use a far larger number of motor vehicles. 

oe Freight clearance to be effected by double shifts, day and 
night. 

No. 1 appears to us to suggest a reversal of the usual pro- 

ny iy and to put an unmerited premium on slow-moving 
t @. 
The author then discuases at length the well-known advan- 
tages of the electric vehicle as the best fitted to supersede 
horse traction, pointing out that ite alent operation and 
freedom from fire risk are much in its favour for night 
work. Increased mileage can be provided for either by boost- 
ing charges or battery exchange. Commercial vehicles usually 
have battery capacity for 40 miles on a single charge, and 
experience proves that from 30 to 36 miles per day is the 
asua} demand for average city and suburban work. . 

To increase the battery capacity above this would only add 

“au and cost needlessly. . PAES `, 
ratio of working days in commission to total num 

of working days during a A gag comes aut at the fine aver- 

age of 95 per cent. for “ Electric,” as compared with 
tro} lorries, 90 per cent.; steam lorries, 85 per cent.; and 

Boao. from 65 to 85 per cent. f ; 

The 500-volt tramway motor. has run 250,000 miles with 
only minor repair due to wear; the usual pressure for delivery 
vehicles is 60 or 80 volts, and, being practically constant, 
pn Pa A th 
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racing by sporting drivers is made impossible, which coupled 
with sturdy, simple design accounts largely for immunity 
from breakdown. dk 

_ The battery can be’ drawn on for DEUMDE pure dur- 
ing loading and unloading, and power appliances, such as 
winches, capstans, tipping gear, &c., can be operated from it. 
The diagrams in figs. 1 and. 2, wing relative cost of ser- 
vice, are based on the road trans report issued by the 
Mass. Institute of Technology; the actual figures are, of | 
course, based on American conditions before the war, but 
show the advantages of electric haulage at that period in the 
States, which advantages are increased considerably since the 
cost of petrol and fodder has increased. n 

One outstanding advantage of the electric vehicle is that all 
debit items can be determined beforehand to a small fraction 
of a penny. The change over from horses to motors can do 
no good unless the daily performance of each vehicle is 
arranged and scheduled to a time-table; routes, stops, and 
loading times appointed and checked against reports, labour- 
saving devices pe into use, and the movement of drivers 
and helpers speeded up. Garage supervision is also of vital 
importance, for if the electric ever fails at all, it is not 
through service in the streets, but through slackness at the 
garage. Drivers’ reports and garage records should be in- 
sisted upon; fig. 3 shows some monthly charts of a large 
public supply company in New York. It will be noticed that 
the energy consumption for October shows a considerable in- 
crease for the larger vehicles, probably due to snow, &c. 

The high speed of the petrol motor on the dpen road gives 
it a field of usefulness which is freely admitted, but does not 
clash with the battery vehicle which is intended for town 
and suburban. service, where the legal limit of 12 miles an 
hour is rigidly enforced; this distinction should be clearly . 
realised. High speed, on the other hand, means extra repairs 
and maintenance, and led to the introduction of sealed gover- 
nors on petrol motors, definitely limiting the speed. 
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In traffic the electric vehicle, due to self-starting and rapid 
acceleration, gets. there as quickly as the speediest vehicle. 
Weight operated against the battery vehicle in the early days, 
but now there is probably not much difference as between 
modern petrol and electric vehicles, and the latter have a 
superior weight distribution. ! 

he total friction losses account for only about 70 watt- 
hours per ton mile; the mean energy consumption on give- 
and-take roads of fair surface is about 120 watt-hours per ton 
mile (vehicle and load) on the day’s performance. 

For a two-ton capacity vehi 


ehicle, ranning under an average 
load: of one and a half tons all day, this works out at less 
than 1 H.P. per hour per vehicle mile, which is clear proof 
that the tare weight is not s serious drawback. ; 

The author pointe out that on the cost basis, comparing 
five-ton battery and petyol vehiclés costing £1,105 an £875 
reapectively, and allowing 10,000 miles a year, the electric 
delivery would cost £558, and the petrol delivery £591, show- 
ing a saving of £33 in operating cost, which Pha nearly 
15 per cent. per annum on the additional capital, and does 
not include the 5 per cent. additional service reliability. As 
regards the latter, data regarding pleasure cars obtained six 
years ago shows one electric was towed in for every 8,500 
miles, and over an average distance of 1 3/10 miles, while 
one petrol car was towed in for every 3,000 miles, over an 
average distance of eight miles. — 

The paper contains descriptions of several of the leading 
commercial electric vehicles, such as the Orwell, G.V., ant 
Electromobile; the accumulator is discussed at some lengtk. 
attention being drawn to the development of the “* ironclad 
exide,’’ and the use therein of armoured pencils homo- 
geneously connected in parallel rows to form plates, and to 
supersede the flat positive electrode; alao to the advantages 
of the Edison nickel-alkali accumulator. 

Of the 70 watt-hours per ton-mile average required to over- 
come frictional losses, from 40 to 50 watt-hours are absorbed 
in tires alone; the tire maker's usual guarantee of 10,000 miles. 
per annum is habitually exceeded by electric vehicles. 

Comparative Sgures of cost published in the Power Waggon 
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1elative to a large organisation using 107 horsed vehicles and 
130 horses, show an average performance per month per 
vebicle of 383 miles of half-ton loads, costing £24 1ls., and 
equal to 30.6d. per ton-mile ; 52 electrics carried an average 
month per vehicle of 749 miles of one-ton' loads, costing 
13s., or 12.37d. per ton-mile. The ratio is thus 2.47 :1 in 
favour of electric vehicles. ae 

A section of the paper deals with special applications, such 
as refuse collection, street sprinkling, coal-tipping wagons, 
tower and pump wagons, road rollers, fire appliances, shunt- 
ing locos and tractors, couple-gear tractors for attaching to 
existing horse vehicles, battery trucks and tractors for small 
loads, electric pleasure cars, taxi-cabs, omnibuses, &c. 

The author states that American data shows that the entire 
upkeep and running costs to be debited against an electric 
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pleasure car if attended to at a garage and brought to the 
owner’s house daily, are for 6,000 miles a year, 64d. per 
mile, and for 12,000 miles yearly, 5d. per mile. 

If present-day inducements sre considered dispassionately, 
electromobiles for personal use are a thoroughly sound pro- 
position. . 

In Detroit, a petrol motor manufacturing centre, the aver- 
age costs of electric taxis over two years work out at only 
two-thirds of those for petrol cabs, and people show a prefer- 
ence for them. 

The paper concludes with a series of detailed tables show- 
ing approximate running costs for vehicles of 15 cwt. up w 
five tons carrying capacity, which. will be useful for reference 
to vehicle users. 


In the discussion on this paper (for which we are indebted 
to the Transactions of the Institution of Engineers and Ship- 
builders in Scotland), Mr. W. W. Lackip (President) said 
that only four years ago the Glasgow Corporation purchased 
its first electric vehicle, and after running 27,000 miles it 
was in as good 3 condition to-day as it was at the beginning 
of its career; it had given such satisfaction that three other 
vehicles had been purchased, and all had given excellent 
rceults. The ease with which electric vehicles could be 
manipulated, even by men without previous experience of 
driving them, had appealed to him. The Glasgow vehicles 
had been in use for 300 days out of 365. The Glasgow cleans- 
ing department had recently purchased an electric vehicle for 
removing waste material, and he had no doubt that the 
citizens would appreciate the quietness with which the work 
was carried on during the nig t. 

Mr. J. HALLY CRAIG agreed with the general remarks by 
Mr. Broekman in introducing his subject, though he thought 
Doe to make out an even stronger case for the electric 

icle. For example, Mr. Broekman took the coefficient of 
reliability at 95 per cent.; his experience showed that a much 
higher figure was obtained. A three-ton lorry in use by 
the Vale of Leven Co-operative Society, Ltd., was in service 
delivering bagged coal to consumers, and its customary duty 
was five trips per day, starting out with three tons? The 
first calendar year of its service it actually delivered coal on 
307 days—the remaining 59 days were Sundays and holidays. 
One afternoon, and the following morning, the vehicle was 
out of service owing to a trifling mechanical, not electrical, 
defect, and this record showed a reliability coefficient of 
99.65 per cent. On the other hand, he believed that the 
reliability coefficient for steam vehicles, taken by Mr. Broek- 
man at 85 per cent., would be much below this in practice, 
and he cited a case where a user with’ seven steamers only 
obtained 1,099 days of service in the year, an average of 157 
days each. He agreed that for heavy tonnage and straight- 
away runs of some distance steam lorries, cspecially when 
equipped with trailers, were a factor in transportation econo- 
mics. When the steam lorry was equipped with rubber 
tires, up to. five tons the electric vehicle was competitive, aad 
held certain advantages, but larger steamers without rubber 
tires and with trailers operated at a lower cost per ton-mile 


than any other form of land transport. The figures showing 
the mean current consumption of a number of vehicles of 
diflerent sizes in New York was most interesting. In New 
York street surfaces were generally very good, with only a 
few slight gradiente, yet the current consumption of the 
belonging to the Glasgow Corporation electncity department 
com favourably. Most prospective users were obsessed 
with the idea that a high maximum speed was a desideratum ; 
he instanced a case where a certain delivery round, usually 
covered by a Ford runabout in 55 minutes, wag undertaken 
by a 30-cwt. electric bread-van and covered inside of 65 
minutes, though the maximum speed of the former was 
three times that of the latter. This result wes, of course. 
due to the superior acceleration of the electric vehicle after 
stops. To charge interest on the total outlay during tLe 
whole life of the vehicle, regardlese of the proportion written 
off annually as depreciation, was against accepted procedure. 
and was merely unduly favouring whatever vehicle was 
lower in firat cost. This effect might be seen in the tables 
where the charges for interest were nearly twice what they 
sLould be, thus unduly favouring the cheaper lead battery. 
The L.G.B. had recommended public authorities who owned 
electric vehicles to depreciate them at 10 per cent. He be 
lieved that 15 per cent. all round might have been taken for 
petrol vehicles. At low mileages there would be more fre 
quent ‘stops, with running of engines idle, and additional 
sturting strains. Again, 10 or 12 per cent. for steam vehicles 
was not enough; the steam vehicle was more at the mercy 
of the attendant, who by a few minutes’ inattention could 
very seriously shorten its life. He could not say how many 
vehicles with lead-acid batteries had since gone into service. 
but he could say that over 650 road wagons, delivery vans, 
and industrial trucks had been equipped with the nickel- 
alkaline battery. Of these over 250 were trucks, locomotives, 
and tractors, and the remainder road vehicles. There were 
row actually in use in Glasgow 14 road wagons, and several 
more were on order. 

Mr. G. L. Buack remarked that during the past 12 months 
not a single day had been lost owing to electrical defecta by 
any of the four vehicles owned by the Glasgow Corporation 
electricity department. These vehicles comprised two vats, 
one of half-a-ton, and the other of one-ton apaci and two 
lorries, one of three tons and the other of half that capacity. 
During 12 months they ran 5,015, 7,666, 4,278, and 6,648 miles 
respectively, the electrical energy put into the batteries being 
0.59, 0.6, 1.3, and 1.1 kw.-hour per mile run. la 
uddition was a five-ton tipping wagon for the removal of 
aches. It worked on a rather difficult route, part consisting 
of a gradient of 1 in 21, and required a battery input of 2.6 
Kw.-hour per mile run. In time of snow it was found that 
the electrical energy required was about 60 per cent. above 
the normal. A pleasing feature about these vehicles was the 
very small amount of attention the motors required, and 
consequent low cost of repairs. 

Mr. F. W. Purse remarked that the Carlisle Corporation 
was proposing to acquire an electric as soon as possible. 


HIGH-SPEED TELEGRAPHY. 


(Concluded from page 119). 


Having reviewed the automatic high-speed systems, the 
Committee makes the important announcement that for ordi- 
nary commercial telegraph work between the main centres 
of the British Post Office service the inventions based on the 
niultiplex method are superior. Multiplex systems conduce 
to economy in staff and in office equipment, they are subject 
to less serious stoppages and delays than automatic systems, 
and necessitate less spare plant and less costly maintenance, 
and they are economical in respect of lines and of paper tape 
for transmission. Š 

The fundamental principles of nearly all multiplex instru- 
ments are based on the Baudot system, invented over 30 
years ago. The production of this system may be regarded as 
marking an epoch in the history of telegraphy. The leading 
features of the Baudot system are (1) its method of obtaining 
synchronism, (2) its direct transmission from keyboard to 
line, (3) its cadence and speed, (4) its direct printing on slip. 

(1) ‘*Synchronism ” is a feature of all multiplex systems, 
essential to the maintenance of correspondence in speed 
tween the distributors placed at the sending and receiving 
ends of the line. The Baudot maintains synchronism by 
means of a centrifugal] friction governor, a mechanical cor- 
recting device, and a special correcting signal. In the West- 
ern Electric multiplex this special signal is dispensed with, 
and the message signals are utilised for correction of phase. 
The relative merits of these approved methods of correction 
are still undecided. _ 

(2) and (3) In the Baudot as usually worked, the sending 
operators depress combinations of five keys (similar to the 
white keys of a piano) according to the five-unit Baudot 
alphabet and transmit the signals direct to line. Each arm 
of the Baudot is worked regularly at a uniform speed of,30 
words a minute, and each operator knows by observing fhe 
**cadence’’ or rhythm of the system when the distribator 
gives him the use of line wire. 
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(4) The Baudot prints in type letters on a receiving tape, 
which has to be gummed on telegraph forms. In this respect 
it differs from other systems which print direct on the forms 
themselves. 

The Baudot has been in use for a considerable time on an 
underground loop between London and Birmingham, where 
it has been worked on the duplex principle with quadruple, 
and latterly with sextuple, that is to say, with four arms in 
each direction, and latterly six arms in each direction. There 
is quadruple duplex Baudot working (two circuits) on under- 
ground wires between London-and Glasgow, and quintuple 
duplex working between London and Liverpool. Baudot has 
also been installed between London and Brighton. Experi- 
ence has definitely proved that at least eight channels with 
30 words a channel can be provided on a loop or on a single 
aerial line. As all multiplex systems are now worked duplex, 
it is of interest to record that this was first accomplished 
with the Baudot apparatus in 1906 on a method devised by 
Mr. A. C. Booth, of the engineering staff of the Post Office. 

The speed for which the Baudot apparatus has been designed 
and constructed, viz., 30 words per minute for each operator, 
could be increased without a.radical modification of the sys- 
tem, but experience has shown that a much greater increase 
of speed can be obtained by the use of type keyboards and 
perforated slip instead of hand operation, and it is suggested 
that oné or more of the modern forms of keyboard should 
be applied to the Baudot. 

Mr. Donald Murray’s multiplex system has been in use on 
a London-Manchester wire for four years, working double 
duplex. It has given good results, and in some respects, 
notably in the design and working of the keyboard perforator, 
ìi is admirable. But its electrical method of controlling syn- 
chronism is not so satisfactory as the methods adopted. with 
other multiplex systems. Although the use of the keyboard 

of a speed of 40 words per arm per minute, the limita- 
tion of the present equipment to double duplex does not afford 
a complete basis for comparison. 
Murray's new multiplex, which, however, is not yet avail- 
able, as its manufacture has been unfortunately delayed by 
war conditions. 

The Western Electric multiplex apparatus is the most gener- 
ally @atisfactory system for busy lines which we have 
examined. A quadruple duplex installation of the system, 
has been working since March last between London and Man- 
chester. The average number of telegrams per operator per 
hour is consistently well over 40, and has reached 49. The 
apparatus has cealt with about two-thirds of the whole 
trafic between London and Manchester on a single circuit. 
There are not many circuits in the kingdom capable of keep- 
ing the apparatus fully fed; but we think that the question 
of extending the use of the system should be proceeded with 
without delay, and that the further question of giving greater 
scope for its use by the Seer ap of '‘‘ forked’’ circuits 
licking up several towns should pursued as soon as pos- 
sible. The Western Electric apparatus embodies all those 
proap is which are regarded as desirable; it works with a 

keyboard perforator and cross-perforated sending tape, 


it employs the five-unit code, and it prints direct on the 


“ page.” It also adopts a method of controlling the synchron- 
ism by the use of the actual message signals, which has 
proved to be efficient. In view of the Post Office experience with 
the quadruple duplex installation, we also consider that an 
early trial should be given to the " short line printer ” and the 
“two-way service” installations of the Western Union. It 
seems likely that both, representing as they do printing tele. 
graphy on the scale of the ordinary simplex or duplex Morse 
circuit, would go some way towards restricting the use of the 
Morse at the smaller telegraph offices. 

It has been stated in evidence that certain devices in the 
Western Electric multiplex infringe Mr. Donald Murray's 
patent rights in this country. This is a question of law on 
which the Committee cannot express an opinion. Contracts 


for the supply of telegraph apparatus always contain a clause , 


under which the Postmaster-General is freed from all liabili- 
ties which might otherwise attach to him under decisions as 
to the patent rights of inventors. 

The Automati: Telephone Manufacturing Co.’s system, as 
described to us, appeared to sess striking and original 
features. If the apparatus fulfils the inventor's hopes it 
should be of use in the Post Office service. 

As Wheateton: working will probably be long retained for 
news and for traffic caused by abnormal events, we do not 
anticipate that existing Wheatstone plant will be allowed 
to fall into disuse to any serious extent. There is sufficient 
diversity in the traffic requirements of the various telegraph 
circuits and routes of the Post Office service to admit of the 
profitable use of all existing apparatus until worn out. 

_ The prospect of an extension of multiplex methods makes it 
necessary again to consider the position of the leading 
operator, called in France the ‘‘dirigeur."” The “‘ dirigeur’ 
1a virtually the supervising officer of a multiplex circuit, and 
he has to be a man of good technical capacity. able to apply 
his technical knowledge, and to act promptly. The Committee 
does not think that the performance of this work can be 
expected from the general body of sorting clerks and tele- 
graphiste. or that the scale of pay of sorting clerks and tele- 
¢raphists provides adequate remuneration for the duties. 
When once the simplicity of the Morse system is abandoned 
‘in favour of more rapid and more economical apparatus, which 
is necessarily more complex, provision must be made for the 


This will not apply to Mr. - 


printing on a continuous roll of pa 


employment of a limited number of officers with higher tech- 
nical attainments and higher pay than ordinary telegraphists. 

In the event of any general extension of multiplex methods, 
it will be necessary to consider how far such systems are 
applicable to existing methods of news distribution. ‘There is 
no doubt that if Wheatstone methods for news could be 
gradually superseded by multiplex, so as to avoid unnecessary 

uplication of plant, a great advantage would be gained. .But 
the extent to which the outgoing Press work of the kingdom 
centres in London, and goes outwards ta the provinces, the 
high speed of the ordinary Wheatstone circuits, and the fact 
that the forked wires of the present arrangement serve a 
larger number of towns than multiplex systems have yet 
been proved capable of serving simultaneously and satisfac- 
torily, are coneiderations which suggest the possibility of 
great difficulties in the way of such a process. There 1s no 
doubt that the news service at present provided is good. 

Creed receiving apparatus is well suited to the needs of a 
large newspaper oflice, which under ordinary Morse methods 
has to pay high bonuses to the staff lent to it by the Post 
Office in ordes to procure a large output; as there is no 
apparatus other than the Creed which converts the Wheat- 
stone receiving tape into type printed characters, the news- 
papers have no third possibility to consider. News does not 
reach small towns quite as soon as it reaches large ones, but 
the installation of Creed receiving apparatus at small offices 
would be impracticable on the ground of expense. 

The following is a summary of the leading conclusions of 
the Committee :— 

1. Systems on the multiplex principle are definitely superior 
to the automatic se ee systems on the large majority of 
main circuits for ordinary inland commercial telegraph work. 

2. The extension of systematic Wheatstone working should 
be discontinued, and the question of displacing it by multi- 
plex circuits taken up gradually. 

3. Of the multiplex systems at present available, the West- 
ern Electric has given the best results. We recommend that 
a number of quadruple duplex installations of this apparatus 
be ordered. We think that seven or eight such sets should 
suffice, as, although present conditions favour the rapid appli- 
cation of systems with the greatest output, it is desirable to 
avoid too great a dislocation of working, and to allow time as 
far as possible for other makers to demonstrate their capa- 
bilities. 

4. Page or column-printing is preferable to tape-printing on 
the busiest routes, and the Western Electric Co.’s page- 
r, cut off after each 
message, is quite satisfactory. Mr. Murray's system, with a 
separate sheet for each message, has been given a trial on his 
Manchester multiplex, but a’fuller trial of his improved 
method will be necessary. We do not think it desirable that 
either page or column printing should be adopted throughout 
the service to the exclusion of tape-printing. 

5. The five-unit alphabet as a e for printing telegraphy 
is better than the Morse code, news traffic and submarine 
cable communications being left out of account. 

6. The application of type keyboard signalling instruments 
to the present Baudot circuits is desirable. 

7.-Creed receiving apparatus can most profitably be used in 


- the Post Office service for news work. 


8. The application of printing methods to the less important 
circuits should be kept steadily in view, and early trials of 
the one-way and two-way installations of the Western Electric 
and of the light line printer of the Automatic Telephone 
Manufacturing Co. should be made. We are impressed with 
the possibility of two-way working with one operator at each 
end, both to signal their messages simultaneously to the other 
end and then both to gum the tape. An hourly load can be 
carried in this way equivalent to the average Morse load 
with two operators at each end, and having the additional 
advantage of printing the telegrams. 

9. The introduction of multiplex methods for news work 
will call for serious consideration in the near future. 

10. The application of multiplex systems to give simul- 
taneous communication on one wire between each one of 
three, or possibly more, offices should be kept in view as 
multiplex methods are extended. 
= 11. The pay and prospects of officers selected to be “leading 
operators °` of multiplex circuits should be reconsidered. 

The Committee consisted of Mr. Cecil Norton iC netmaan): 
Sir J. Gavey, Mr. John Lee, Mr. W. M. Mordey, Mr. A. M. 
Ogilvie, Sir W. Slingo, and Mr. A. B. Walkley, with Mr. 

. O. Wood (Secretary). 


f 


Electric Smeiting at Heroult.—The Noble Electric 
Steel Co.. San Francisco, has operated its electric smelting plant at 
Heroult, California, continuously since April 15th, 1916, turning out 
a ferromanganese product. The furnace now in use is described as the 
Frickey open delta, split-phase arrangement of electrodes. The ore 
gmelted varies, but much of it runs 46 to 48 per cent. metallic 
manganese, 14 to 16 per cent. silica, and 2 to 3 per cent. iron. The 
furnace product contains 80°5 to 81°5 per cent. manganese. The 
plant capacity is 9 tons per day, but this is to be increased. This 
company in 1915 began developing and mining chromite ore; part 
of the ore is smelted at the Heroult plant by methods practically 
similar to those employed in ferromanganese smelting. e furnace 
product is a ferrochromium containing 60 per cent. chrome oxide 
and 30 to 32 per cent: iron oxide.-— Mining and Kagineering World. 
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THE WORK OF THE 8B.E.A.M.A. 


° [THE ANNUAL REPORT. } 


(Concluded from page 140.) 


THe Association is represented on the British National Com- 
mittee of the International Electrotechnical Commission, and 
on the Sectional Electrical Committee, and a number of sub- 
committees and panels of the Engineering Standards Com- 
mittee; also on the Cominittees of the I.E.E. dealing with 
Wiring rules and with marine (other than Admiralty) work, 
and on the Electric Vehicle Committee. The B.E.A.M.A. 
Standardisation Committee continues its co-operation with the 
Engineering Standards Committee in the preparation ani 
revision of the new British Standardisation Rules, and has 
prepared detailed recommendations for the revision of the 
Engineering Standards Committee's report No. 72. Other 
work of the Association Committee (assisted by representa- 
tives of the interested Sections of the Association) includes 
the following subjects :— 


Motor Starters, under which a specification has been prepared to serve as 
the basis for the E.S.C. rules now in preparation. 

Transformers for Meters and Instruments, under which a specification has 
been prepared for incorporation in the revised E.S.C. specifications for meters 
and instruments. 

Graphical Symbols, under which the recommendations made have been very 
fully adopted in the new E.S.C. draft rules. 

Switchgear Symbols, under which the section of the Association’s rulcs 
dealing with this subject has been revised and considerably enlarged. 

Marine Generating Sets, under which a Joint Committee has been estab- 
lished to deal with the standardisation of electric generating sets for marine 
purposes, 

Ammeters end Volimeters, being a revision of E.S.C. Report 49, which 
is now well in progress (the recommendations from this Association receiving 
full consideration) in the revised draft of which the proposed specification fur 
transformers for use with these instruments is being embodied. 

Electricity Meters (E.S.C. 37), under which recommendations have been 
made to the E.S.C. covering a proposed revision of this specification. 

Accessories, under which recommendations are being prepared for the 
assistance of the E.S.C. in the standardisation of lamp-sockets and other 
details. 

1.E.E. Wiring Rules, under which recommendations have been transmitted 
to the Institution regarding desirable amendments in the present (7th) 
edition of the Wiring Rules. 

The Council adopted Enyincering Standards’ Committce’s Specification No. 


74, being a specification of a standard electric vehicle charging plug, pre- 


: pared by .the 


On February Ist, 1916, the Council issued “ Instructions 
to Members for the use of Conditions of Sale and Contract,” 


lectric Vehicle Committee. 


amending and consolidating all previous instructions on this - 


subject. Little opposition to the Association’s conditions has 
been encountered during the year, thus bearing added testi- 
mony to their reasonableness.. Fifty-six different purchasers 
raised questions which were amicably settled with the assist- 
ance of the industrial solicitor. Of these, 46 came from muni- 
cipal and 10 from industrial purchasers. Many were merely 
repetitions of a question previously settled with the same 
purchaser. The work involved included 150 personal inter- 
views with, and about 400 written communications by, the 
industrial solicitor. 

The Council successfully protested against circular instruc- 
tions issued by the Mines Department to their Inspectors, 
stating that where British firms had difficulty (owing to 
‘control ’’) in eupplying machinery, such machinery couil 
be obtained from America. 

The Council appointed witnesses to prepare a case for sub- 
mission to the Commissioners of Inland Revenue in favour 
of increasing the standard percentage of profits allowed under 
the Finance Act (No. 2), 1915. The case prepared was re- 
ferred to the Board of Referees, before whom the witnesses 
made several appearances. It was proved to the satisfaction 
of the Referees that the electrical industry had become a 
national ‘‘ key’ industry, and that it was essential that tt 
should receive adequate consideration at the hands of the 
Government. As a result of the Council's efforts, the stan- 
dard percentage was raised by 1 per cent., as already an- 
nounced in the ELECTRICAL REVIEW. 

During the year the Council, at the request of the Accu- 
mulator Section, was successful in obtaining from the Local 
Government Board extensions of the loan periods for storage 
batteries from seven to ten years, and five to seven years n 
certain eases respectively. The same Section was similarly 
successful in obtaining a desired revision of the battery specifi- 
cation issued by the War Office. 

The Supply of Electricity Bill promoted by the I.M.E.A. 
was scarcely expected to make progress in present circum- 
stances, but it is understood that a further effort will be 
made to advance it this year. 

The Incorporated Association of Electric Power Compani-s 
has invited the co-operation of the Association in drafting a 
new Electric Lighting Bill ; 

The Council invited members to make towards the equip- 
ment of the Peking University’s laboratories gifts of machi- 
nery similar to those presented to the University of Hong- 
Kong. A report on the subject will be issued to members. 

The growth and progress during the year of various bodies 
formed to foster British and Empire industry had been noted 
with much interest and sympathy. One such body, the 
British Empire Producers’ Organisation, whose efforts extend 
into many oversea dominions, had already received the Coun- 
cil’s sapport. Another, the Federation of British Industries, 
formed primarily to watch over the industrial interests of 
this country, has the.Council’s cordial sympathy. The chair- 
man of the B.E.A.M.A. bas been on its executive council 


since its formation, and several members of the Assoniation 
have joined it. 

The growth of the B.E.A.M.A. has rendered advisable the 
creation of some co-ordinating body composed of members 
closely connected with the work of the Sections, and the 
Council welcomes the proposed establishment of a Sections! 
Committee or Board composed of such members and report- 
ing to the Council. It is hoped by this means to concentrate 
fort in matters common to all Sections. 

The system of tendering embodied in the agreements known 
as cross-tendering agreements continues to find favour among 
members, but has not been extended during the year. The 
\ssociation has in operation the following such agreements : 
(1) Steam-engine builders and dynamo makers, (2) Diesel- 
engine builders and dynamo makers, (3) steam-engine 
(4) turbine makers, (5) condenser makers. 

Several arbitrations were submitted and settled daring the 


° 


year. ‘The steady growth of the Association obli the 
Council early in the year 1916 to take into question the 
advirability of moving into larger premises. y fine'.y 


decided that during the period of the war they should manage 
vith the present holding by carrying out some alterations. 
These were completed in June. The work of the Associa- 
tion's status inquiry agents, the British Traders’ Associstios, 
has proved useful and satisfactory to members. 

The number of members on the register at the end of the 
vear (December 31st) was 144. Thirty firme were admitéeed 
to membership during the year, and one resigned. 


CO-OPERATIVE EXPORT TRADE. 


In our last issue we announced the registration of a sew 
company with the title ‘‘ British Switchgear, Ltd., and as B 
represents an enterprise of exceptional interest, we are gha? 
to be in a position to give further particulars as to its consti 
tution and purposes. 

In the EtecrricaL Review for December 31st, 1915, we 
welcomed the registration of the Electrical Man ” 
Co. of Great Britain, Ltd., which was formed by sevea wed- 
known electrical manufacturing concerns to act oo-operatively 
in the Russian market. An eighth has since been added, 
making three dynamo and motor, and five ewitchgemr eom- 
panies, as follows :— 

Brace Peebles & Co., Ltd. 

Crompton & Co., Ltd. 

Lancashire Dynamo & Motor Co., Ltd. 
Allen, West & Co., Ltd. 

Brook, Hirst & Co., Ltd. 

Erskine, Heap & Co., Ltd. 

Whipp & Bourne, Ltd. 

Electric Control, Ltd. (since added). 


The nominal capital of the Manufacturers’ Associatiem wes 
£12,000 in £1 shares, and we are pleased to learn that very 
satisfactory progress has been made with the business eon- 
sidering, of course, the shipping and other difficulties of the 
times. 

British Switchgear, Ltd., which has now been formed 
with a capital of £48,000, ia closely related to the Mane- 
facturers’ Co., indeed, their offices are togetber in that magni 
ficent building, Australia House, Strand, W.C., which, w 
it is finished, will be one of the most palatial piles im Lon- 
don. What offices could have been taken more appropriately 
for the housing of so promising and important an } 
enterprise? Mr. H. ©. Siddeley, in whose mind the germ 
of the co-operative organisation first had birth several years 
ago when touring Colonial and foreign markets, was chairmen 


ELECTRICAL MANUFACTURERS Ge- 
OF 


GREAT BRITAIN LIMITED 
$$$ A EEE 


LONOON MANAGERS. REGISTERER 
BRITISH SWITCHGCAR Lre OFFICE. 


BRITISH SWITCHGEAR LIMITED. 


BROOK, HIRST AGL”. — CHESTER. 
ELECTRIC CONTROL L”. — GLASGOW. 
Erskine HCAP & Q L™- — MANCHESTER 


MANAGING DIRECTOR REGISTERED - 
H. C. SIODELEY OFFICE. J 


of the Manufacturers’ Co.—known in brief as "Tho Russian 
Syndicate,” but he has now been followed by Mr. B. H. F. 
Reeves in that capacity, and Mr. Siddeley will be ite manager 
and secretary, while, at the seme time; he will bold office as 


Vol. 90. No. 2,046, Fesrcary9,1917.) THE ELECTRICAL 


REVIEW. 167 


managing director of British Switchgear, Ltd., who are the 
managers for the Electrical Manufacturers’ Co. of Great 
Britain, Ltd. Mr. A. P. Wood, the well-known and far- 
seeing manager of the Lancashire Dynamo & Motor Co., 
Ltd., has been elected a new director of the Russian Syndicate 
now that Mr. piace ey has resigned that particular office. 
Ia the reproductions of nameplates on the previous page we 
show at a glance the relation of the two concerns and their 
respective monograms :— 

The Manufacturers’ Co. has offices at 13, Myasnitekaya, 
Moscow, in charge of a well-known Russian electrical engi- 
neer, Mr. S. I. Landau, who, for the best of reasons, has had 
a very wide experience in Russia, and has the right know- 
ledge to enable him to deal satisfactorily with the Government 
and with other authorities. In London, too, the personnel is 
strengthened by the presence of a Russian engineer, who re- 
ceived his training in Belgium. We have been privileged to 
see documents showing that The Manufacturers’ Association 
is acknowledged by the authorities in Russia as working for 
the Russian national defence. ; 

British Switchgear, Ltd., operating at Australia House will 
in the first instance deal with the Russian switchgear con- 
tracts of the “Syndicate,” but it will also represent three 
members in London and trade in their manufactures in 
. other parts of the world, opening foreign branches and 
establishing foreign agencies for British switchgear on behalf 
aes three firms whose namés appear on the nameplate 
above. 

The advantages of co-operative action among different firms, 
whether makers of like or unlike manufactures, are too well 
known to readers of the ExecrricaL Review to need detailed 
re-statement here. In this particular case, however, the 
arrangement of the two organisations along the above lines 
will not only make for economy, efficiency, and strength, as 
the result of concentrated effort in an expert selling company 
employing a better-paid staff than individual firms are gener- 
ally able to engage, and having one strong series of operations 
instead of separate and rival action by an agent appointed by 
each firm, buf the three firms interested in British Switch- 
gear, Ltd., will be able to offer a complete line of switchgear, 
and the prejudice agains the putang up of orders need not 
exist in the mind of the purchaser. combined output of 
the three firms is very large, and they will thus be in an 
excellent position to put up a strong competition against the 
efforte of very large German and American concerns. A point 
claimed in favour of the grouping of similar firms, and one 
which should not be lost sight of, is the personal factor. Each 
of the firms has a live, enterprising specialist in its own 
particular department of manufacturing, and when a number 
of such specialists meet round a board table, armed with 
suthority to take action according to the requirements of the 
moment, prompt measures and the best results may be 


jg “tgp to follow. ; 
peration between groups is a policy pursued entirely 
on their own initiative by firms in the ranks of the 


B.E.A.M.A.—indeed, all of the eight firms in the Siddeley — 


Ruesian groups are active members of that Association. 

_ The new organisations have our best wishes for their success 
in trying to win for British electrical industry a large share 
of the coming trade with the vast Russian market. The 
foundations of the business are being well laid by men of 
wide experience and sound judgment, and their far-seeing 
plans have been prepared at the right moment to enable 
them to take full advantage of the situation. We have no 
doubt that their doings will be watched with great interest by 
the industry as a whole, and that their example will, in 
course of time, be followed by manufacturers of other elec- 
trical lines. | 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


í Readera are invited to submit particulars of new or improved 
devices and apparatus, which will he published if considered of 
suficient interest to our readers.—Eps. ELEC. REV. ] 


B.T.H. Crane Motors. 


A recemtly-issued List, No. 2.269, describes the crane and hoist 
motors manufactured by the BRITISH THOMSON-HovusToN Co., LTD., 


FIG. 1.—ORANE MOTOR FoR FLOOR MOUNTING. 


. of Rugby. These motors are standardised for various ratings up 
to 50 H.P. for 115-230-550-volt circuits. 

The machines are totally enclosed, reversible, four-pole series 
wound, and fitted with commutating poles. 

The magnet frames are of cast steel, divided horizontally, and 
octagonal in shape ; the top half carries the brush-holder studs. 
The end shields carrying the bearings have oil reservoirs, and can 


Fig. 2.—MorToR WITH FRAME CUT AWAY TO SHOW BRUSH 
GEAR, &C. 


be swung 90° or 180° to keep the oil supply below the bearings when 
the motor is mounted on wall or ceiling. 

The field and armature coils are former wound. The armature 
core and commutator are assembled on a sleeve, which construction 
permits the removal and insertion of a shaft without the necessity 
of disturbing the armature windings or the commutator. Similar 
extensions are provided at each end of the shaft, so that the spur 
gear or the brake can be mounted at either end. 

The machines can be fitted with back gears on either side of the 
frame ; series-wound magnetic brakes can be mounted; disk 
brakes to hold half the full-load torque of the motors; or shoe 
brakes to hold the full-load torque, the braking power being 


_ adjustable. 


B.T.H. Pressure Governors. 


THE BRITISH THOM¢ON-HousTon Co., LTD., of Rugby, in a 
recent list (No. 5,521), described its type CR 2,920 pressure governor 
panels for A.C. or D.C. circuits. These are designed for use with 
automatic starters controlling motor-driven pumpe or air com- 
pressors for maintaining a constant pressure of air or water. A panel 
of this type is illustrated in fig. 3, and consists of a Bourdon tube 


Fic. 3.—PRESSURE GOVERNOR PANEL. 


gauge operating a pointer fitted with silver contacts, which serve 
to make a small-current circuit for operating the relay mounted on 
the right of the panel ; this relay will operate on either A.C. or D.C. 
circuits, and, when energised, closes or opens the operating circuit 
of the automatic starter. No circuit Ís actually broken on the gauge 
contacts, and as the relay coils are only energised momentarily, no 
series resistance is necessary for them. 

The panels are made for pressures up to 1,500 lb. per aq. in 


\ 


Simplex Heating Apparatus. 


Messrs, SIMPLEX CONDUITS, LTD., of Garrison Lane, Birming- 
ham, have just issued a new catalogue (No, 647) of electric heating 
and cooking apparatus, which showa a good range of their 
“ Plexsim ” goods. 

Many of the articles illustrated are specially designed for indus- 
trial use, and we understand there has been a particularly brisk 
demand from many of the national and other factories recently 
built, which tends to show that electric heating is taking ita share 
in the “ factory efficiency `“ éampaign-now in-progress. -. : 
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Among the articles illustrated are lane electric kettles and arns 
for mess rooms, staff tea rooms, &c., also industrial hot plates, glue, 
wax, and solder pots, and stills for distilled water in various sizes. 


- ed 9 > 
PR 


Fias. 4 AND 5.—PLEXs1M HOT-PLATE AND GLUE-POT. 


Fig. 4 shows 4 hot plate, made in 7-in. and 8-in. diameter sizes, 
with loadings of 750 and 1,000 watts respectively, while fig. 5 is a 
copper glue pot, each pot holding 2} pints, fitted with an 850-watt 

ter. 

The Plexsim electric still, made in two sizes, for 4 pints and 
4 gallons, is designed for workshop use and built in sections, all 
parts being accessible. 


Wattmeter Correcting for Transformation Losses. 


A singular type of wattmeter, that enables one to measure the 
high-tension input from the low-tension output side. is the work of 
an Austro-Hungarian inventor, GINo CAMPos, of Milan, Italy. 
Ordinarily wattmeters are designed to indicate the input or output 
in situ by connecting the voltage and current coils to dete:mine the 
watt factors at the point of measurement. However. by the dis- 
closure made in Patent No. 1,201.996, it becomes possible to measure 
the total input on the high-tension side of a transformer by merely 
connecting the wattmeter to the low-tension side of a transformer. 
In other words, the wattmeter automatically corrects for the trans- 
former losses. This ingenious result is accomplished by simply 


Low tension High lension 


TST IL 


Fig. 6.—DIAGRAM OF CIRCUIT CONNECTIONS. 


compensating the voltage and current coils of the dynamometer by 
means of additional turns, whose fields are proportional to the 
current and voltage respectively of the low-tension side. Because 
the copper losses of transformation are proportional to the square 
of the current, and the iron losses are substantially proportional to 
the square of the voltage, it is seen that ruch compensated winding 
can suitably add to the deflection reading of the wattmeter, to make 
it measure both the low-tension output and the watts lost in the 
transformation of power. - -Electrical World. 


The Heat Treatment of Steel. 


In the heat treatment of steel it is all-important to know exactly 
when the critical temperature is reached. In the `“ Crit-point,” a 


110-220 |A AC Lime 


O 
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‘ 
Fic. 7.—THE CRIT-POINT DETECTOR.—A, SMALL TRANSFORMER, 
110 on 220 v.; B, FLEXIBLE LAMPCORD; C, SWITCH ; 
D, INDICATOR; Dı, INDICATOR ENLARGED; E, ASBESTOS- 
PROTECTED SHIELD; F, SEARCH COIL. 


new instrument of the GIBB INSTRUMENT Co., of= Pittsburg. Pa. 
use is made of the well-known fact that steel in the process of 
heating loses its magnetic properties when it is brought to its 
critical point. Through the medium of electromagnetic ooils the 
magnetic condition of the steel in the furnace is determined. A 
magnetic indicator is placed in the circuit, so that thia meter 
immediately indicates whether the steel has reached its critical 
point. When the temperature of the surface comes to the critica! 
point. the meter needle approaches a red line indicative of the 
critical point, and gradually comes closer to it as the heat pene- 
trates the steel and the interior is brought to the critical point. 

It will be seen that the ` Crit-point ° does not measure tempera- 
ture. But the exact knowledge of the temperature is irrelevant. 
so lony as the heat-treating man has a simple and exact means for 
ascertaininy when the critical temperature is reached. — Met. ved 
Chem, Engineering. 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED). 


Published expressly for this journal by Messks. W. P. THompsos & C». 
Ela trical Pannat Ayents, Jao, High Holborn, London, W.C. and w 
Liverpool and Bradford. 
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1,046. “ Accumulators for miners’ electric safety lamps.” J. 


Tanor. 
January 22nd. 
1,050. * Receivers for tlegraphs, tlephones, &c." T. Haavi. Januars 


Xnd. 


1.060. "* Multiple crystal detector for wireless telegraph instruments "J. 
HI HERINGTON, January Rnd. 


1,062. “ Electric switching: apparatus.” W. J. Howarn & A. Revacasa avo 
Co. January 2nd. 

1,071. “ Antennit for wireless signaling. Bartsa GensaaL Exaecrasc Co. 
AND Genera Fcecreic Co. January 23nd. f 

1,080. “ Electric terminals or connections" H. C. Bett. January nd. 


1.095. ** Automatic electric control of petrol, electric. &e., vehicles.” V. S. 
Rosinson & P. F. Samm. January 22nd. 


1,101. *f Automatico stopping d vice for steam op electric locomotives and 


railway rolling stock.” J. B.S. Poysaw. January 23rd. 
1,110. * Electrical apparatus." N. Sir. January 23rd. 
1.113. * Method for guiding: electric wire into groove of trolle) wheels of 


tramears, &c.” T. Mais. January 23rd. 
LIL. O“ Electric switches.” Al CrawrokD, W. Peston, & W. Sanpass 
and Co. January 23rd. @ l 
1.122. "“ Means fur travelling clectric contacts." 


Brd. 

1.146. *‘ Electric furnaces." G. B. Fiımru & J. J. Dexrow. January Sro 

1,155. “ Motor vehicle lighting dynamos."" C. L. Brugnen & H. Locas 
January 2rd. 

1,177. *“ Electrical fire alarms, âc." R. Cawtnorns. January 24th. 

1,184. “ Apparatus for operating fred devices of reciprocating tools, &c.” 
LANCASHIRE Dinano & Moror Co. January th. 

1,223. “ Process for electrolytic treatment of metals, ores, theirs residercs. 
&c.” F. Bourczot. January 2éth. 

1,233. “ Electric signalling system." R. LAMBOURNE. 

1,256. " Sparking plugs.” V. Perrett. January 25th. 

1,277. “ Process for manufacture of thermo elements havin sul- 
eae as the positive constituent." J. MagscHatt. January 25th t n. 

ember 9th, 1915.) 

1.278. * Dynamo-electric machines.’ 
J. Martis. January 23th. 

1.279. * Automatic switching devices for thormic telephones.” R. E. D. 
Kiusckn (Naamlooz: Vennootschap de Nederlandsche Thermo Tetephoon 
Maatschappij). January 25th. 

1,282. “ Winding: for electric coils.” 

1.303. “Ignition devices for internalcombustion engines.” 
LAND. January 25th. 

1,307. * Apparatus for producmg perforated strip by cleetrical current 
impulses." Creed & Co. asp H. H. Hakkison. January 25th. 

1.310. ‘ Manufacture of tungsten oxides, salts, and/or metal from tungsten 
ores, minerals, intermediate products, residues, and/or wastes." E. A. Asb- 
CROFT. January 26th. 

1,315. ‘ Electric ovens, &c.” F. P. Fixtcener. January 26th. 

1,343. ** Self-generating electric pocket lamp.” F. D. M. Gorpow. Janu- 
ary 26th. 

1,346. “ Small clectrie motors." 
February 17th, 1916.) 

1.347. ‘Automatic telephone systems." Automatic TacepHomn Mamupac- 
tckine Co. January 26th, (U.S.A., February 14th, 1916.) 

1,355. ‘* Electrical batteries." W. A. Saxsy. January 26th. 

1,390, “ Terminal connections for «accumulators or secondary batterics.”” 
W O. Kensincton. January 27th. 


R. Donap. Jaauars 


January 24th. 


Bartts# THomson-Houstoxn Co. axo 


M. Martinez. January Sich. 
P. T. Wooo 


E. Vorkers. January 26th. (Germany. 


PUBLISHED SPECIFICATIONS. 


2915. 
17,319. Exscrric Heaters. C, R. Belling. December 9th. 


18,103. Framevt Winnice Macnuines. Westinghouse Metal Fitamest Lamp 

Co. December 28th. (U.S.A., December 29th, 1914.) 
1916. 

The numbers in brackets are those under which the specification will be 
printed and abridged, and all subsequent proceedings will be taken. 

70. Exectric CONTROLLER, PARTICULARLY FOR USE IN CONNECTION WITH Erse 
TRICALLY-PROPELLZD Veticurs. J. E. Hamilton. January 3rd, 1916. [102,981.} 

135. Drivivc CLUTCHES FOR THz Marc.netos oF Motor Cars. A. Saure! 
(firm of). January 5th, 1915. (100,005.] 

241. Power TRANSMISSION ON Rai AND Roap Tratws AND THE LER J. G. 
P. Thomas & Thomas Transmission, Ltd. January 6th, 1936. {108,987 .] 
(Cognate application, 1,229/16.) 

$34. Orper TececraPH ano Licut Instruments, L. Sehor. January 7th. 
1916. {102,993.] 

455. APPARATUS FOR THE ExTernaL SHAPING OF CLAY IN THE MANUFACTURE 
or TELEGRAPH INSULATORS /ND THE LIKE. H. L. Doulton & W. Podmore 
Janpary llth, 1916. (102,994.] (Addition to 22,757 /14.) 


THE 


ELECTRICAL REVIEW. 


oe ee eee ee 


Vou. LXXX. 


FEBRUARY 16, 


1917. No. 2,047, 


- ELECTRICAL REVIEW. 


CONTENTS: February 16, 1917. 


Vel. LXXX.) (No. 2,047 
Co-operation in Export Trade _... ie we eee .. 169 
National Service and War Loan . vibe .. 170 
‘The Inspection of Munitions, by “ “Commercial” ? a 171 
Steam Turbines for Land sad ia by H. L. a Glen) 

(concluded) es 171 
New Electrical Devices, Fittings a and Plant at Gila) oes eos 174 
Legal hess <- tase se aves dib 
E, TEE l 

British v. German Manufactures ... T see ey GE 
City and Guilds Examinations er oe aa .. 178 
Fuse Failures ... See bas <... 178 
The Kilowatt Pabishing Co., “Ltd. . waa oe we 179 
War Items ... ove os eee aes eee vee ee 179 
Business Notes č zš ae ate e.. 180 
Electrical Developments at Perth, W. A. sae iia we 183 


Notes eee e080 seo eee eee eee eee eee eee 184 
i City Notes eee eee ese eee eee eee eee eee 188 


Stocks and Shares ... sue oe . ose ees woe 189 
Market Quotations... abe ooo = nee A90 
Electric Tramway and Railway Traffic Keturis ai ... 190 
Improyed Methods of Power Measurement (illws.)  ... 191 


Boiler-House Operation and Maintenance (illus.) (conti iod) 192 
Principles Involved in Computing the A of Plant 194 
The Röntgen Society Pe wee 195 
Foreign and Colonial Tariffs on Electrical Goods or we 196 
New Patents Applied for, 1917 aes ae ca woe 196 
Abstracts of Published Specifications... aw - “eee woe 196 
Oentractors’ Column o.. e. oes 


THE ELECTRICAL REVIEW. 
Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established. 1878. 
rg o 


Telegraphic Address: " Aeusxay, Lompon.” Code, ABO, 
Telephone Nos.: City 907; Central 4495 (Editorial only). 


Review ” is the recognised medium of the Electrical Trades, and hes 
es do lose Cds Oo Puen tape ee 


inclusi in Ureat Britain, 
mg ption Rates 10d, tes o0. ire al canes couniclas A 21 10s. 


Aputamr: Messrs. Atkinson & Oo., , Mznpovanz: The & 
@eesham Street. — ber, William Sweet, 
Aveamsnn N.Z : Gordon & Goteh ordon 
Alvert Street; The and Mitin: EEUE Tere. 95, Park 
Engin Review, Gla, a an Nostrand, 
Arcade, Queen Street. 


Panis: Boyveaa & Cheviliet Ree 
de la Banque. n 


aries W.A.: Gordon & Goteh, 
@unievonuncn, N.Z Gordon and William Street. 
Geteh, Manchester Street. xE: Loesoher & Co., Corso 
Dersem, N Z.: Gerdon & Gotch, | _ Umberto 1° 907. 
wey: The Mining & Engineering 
Jecapenanunc, Carsrows, BLorN- Perault bits Street. 
FORTEM, Dossan, Eat Priza- | renowro, ONT.: Wm. Dawson & Sons, 
parm, 4c.: Cen ews Agency, Ltd., Manning Chambers; Gosden 
Lad, "1m, Ba Street. 


Lavnoseton: Gorden & Gotch, 
Cimitiere Street. 
a a E Review, Lon crema a Oaa ae ced Te De 
erossed “London City and 


bie to 
Wewgate Street Branch.” 


THE “ELECTRICAL REVIEW'S” 


ELECTRICAL & ALLIED TRADES DIRECTORY 


(THE RED BOOK), 


1917 EDITION, . 


. IN PREPARATION. 
H. ALABASTER, GATEHOUSE & KEMPE‘ 
4, Ludgate Hill, London, E.C. 


i[169] 


| power to do it. 


CO-OPERATION IN EXPORT TRADE. 


In view of all that has appeared in our pages during 
the past few years regarding the need for co-opera- 
tive action on the part of British electrical and engi- 
neering firms desiring to secure export trade after 
the war, peculiar interest attaches to what is known 
as the Webb Bill that is sHortly to come before the 
U.S. Senate. The purpose for which the Bill is 
designed is to authorise American exporters to 
co-operate in order to place themselves on an 
equality with foreign rivals. According to the 
American electrical Press, the Webb Bill has 
received the approval of organisations and indi- 
viduals representing all elements of manufacturing, 
merchandising, national production, transportction, 
and finance in foreign trade. The National Foreign 
Trade Council, in placing its views before a Senate 
Committee, has stated that even before the war 
doubt as to the application of the anti-trust laws 
compelled American exporters individually to cope 
with Government- encouraged combinations of 
foreign rivals united to resist American competi- 
tion, and often to sell to combinations of foreign 
buyers equipped to depress the prices of American 
goods. The revelations and almost certain conse- 
quences of the war, however, have left no room 


for doubt in the mind of the National Council that 


co-operation in export selling, with every safeguard 
against illegal restraint of domestic trade, is im- 
perative to meet proposed post bellum co-operative 
buying, not only by groups of European industries, 
but even by Governments, with the object of con- 
trolling prices. It is considered that unless the 
Webb Bill is passed, and the legality of export co- 
operation established, many industries of moderate 
size will be unable to enter foreign trade because 
of prohibitive expense which co-operative effort 
would reduce; also that ‘‘ greater stability of export 
business could be obtained through co-operation 
and a wider distribution obtained in the benefits of 
oversea sales as a balance wheel against recurring 
F of domestic depression and unemploy- 
ment. 

Whatever doubt there may. be in the minds of 
American traders concerning their right to co- 
operate, there need be none in the minds of British 
traders. These know only too well under what a 
serious handicap they have been placed in many 
British Colonial and foreign markets when their 
divided forces have had to meet the consolidated 
Trust forces of Teutonic manufacturing and finance. 
They know what they ought to do, and they have the 
American doubts in regard to the 
legal rights of co-operation are stated to have 
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amounted to prohibition, and the consequent indivi- 
dualistic weakness of small concerns is described as 
enabling foreign buyers to play off American pro- 
ducers one against another, and to buy American 
raw materials cheaper than American consumers can, 
and in the long run confer upon the foreigner ‘a 
practical subsidy against ourselves.”’ 

The Electrical World, in a recent article, states 
that the American General Electric and Westing- 
hcuse Companies would experience little, if any, 
inferiority, as compared with their foreign compe- 
titors, so far as industrial combinations affect their 
efficiency, but, the writer adds, apparently in refer- 
ence to the smaller manufacturer: ‘' Co-operation 
of American electrical manufacturers would permit 
the joint financing of many foreign enterprises in 
which such financing must be done to secure busi- 
ness. Moreover, it would permit the extension of 
credits, where necessary, to compete with the credits 
offered’ by foreign manufacturers.” Further: ‘‘ In 
seeking the removal of restrictions or obstacles to 
freer trade in American goods, in propaganda 
favouring the adoption of American standards and 
designs by Governments and others, and in educa- 
tion abroad touching the merits of American elec- 
trical products, united action would be invaluable.” 

Whether the Webb Bill will pass at the present 
stage or not may be uncertain in view of the other 
more immediately important matters which, due to 
the enemy’s ruthlessness in submarine warfare, are 
now engrossing the attention of the whole Ameri- 
can people. And whether it passes now, or later, 
or not at all, really is a matter of domestic concern 
for.the States alone, the present movement being 
intended to secure a revision of American anti-trust 
laws. But the moral of it all ts unaffected by the 
issue. Our trans-Atlantic cousins have not had the 
same reasons as ourselves in the past for feeling 
the handicaps imposed in the world markets by the 
methods, measures, and strength of Teutonic 
organisation. We were awake to the circumstances 
of the situation, but did not in peace time see the 
necessity, Or possess the right spirit, for adopting 
suitable counter-measures. War-time, which has 
altered the whole outlook in regard to world trade. 
should engender strong co-operative action on the 
part of British traders. 

The mere recital above of the appreciation that 
America is now expressing of the principle of co- 
operation should strengthen the hands of those who 
have already adopted that principle as a theory for 
future. application, as well as of those who have 
definitely launched their schemes. 


AS we write, the whole- of the 
nation is passing through another 
of those periods of heart-search- 
ing and self-examination of which 


National Service 
and War Loan. 


there have been many during the past two or 


three years. Men, munitions, and money have all 


been called for again and again, and the demands 
of the Allied cause have been successively met. 
To-day, the speeding-uwp policy is making its new 
demands, and these, likewise, will be met, we trust, 
in time to make Victory certain before the “ falling 
of the leaves.” The call for fighting men does not 
need to be expressed in the same way as formerly. 
as the Military Service Acts embrace the required 
numbers of men of the right age and physical 
strength a endurance that the conditions of 
modern warfare demand. But those Acts can only 
produce them as they are drawn from the making of 
munitions and from establishments engaged im indus- 
try. Therefore, the National Service scheme of Mr. 
Neville Chamberlain is getting to work to find sub- 
stitutes for the fighting men who are still busy at 
the bench. At present, the call is for volunteers 
- every man between the years of 18 and 61 is 
appealed to—who are prepared to place themselves 
at the disposal of the State in her time of need. 

Everybody who has the interests of the Allied cause 
at heart will wish complete success to this immense 
test of the voluntary industrial principle. Mr. 
Chamberlain is a business man who, while knowing 
from the inner counsels of the Government what 
the exact needs of the situation are, also fully appre- 
ciates how sweeping are the demands that he has 
been called upon to make. Apparently it will be 
necessary for some industries to be pooled, and for 
others to remain in a state of suspense, but Mr. 
Chamberlain has shown quite plainly that he recog- 
nises how delicate an operation these measures 
entail, and he is fully alive to the danger and diff- 
culty of saying what are and what are not essential 
war-time industries. | Economic interests and the 
need for exercising care so that industries shall not 
be disorganised more than is imperatively neces- 
sary, as they must be ready for full-speed activity 
immediately after the war, are present to his mind 
as he issues his appeal for men for the war fac- 
tcries. But while due weight will be given to all 
such considerations, the situation demands Labour 
of many kinds, and that immediately. Here is one 
of the outstanding reasons for self-examination and 
heart-searching, and every reader must in justice 
to the Cause consider his ways. 

Another call for introspection is made in connec- 
tion with the great War Loan, for which the lists 
close to-day. As Mr. Bonar Law has stated, “ It is 


_ vital that the War Loan should be a success; it will 


be taken as the standard of the staying power of our 
people.”? It is also most attractive as an in- 
vestment, to every class of the community, and 
there still remain a few hours. In this matter 
we can only secure the full measure of suc- 
cess if every mam and woman recognises indivi- 
dual responsibility. Though the lists of what. it 
is hoped, will be the last War Loan, are closing, 
there will still remain ways in which industry can 
help. We would repeat our own appeal of several 
months ago to heads of industries represented by 
this journal to continue to push war-savings schemes 
among their employés as energetically and gener- 
ously as they possibly can. Representing as they 
do what are. perhaps, more than all others, essential 
war industries, they are giving profitable employ- 
ment to greatly increased numbers of workpeople, 
and from the earnings of these many more millions 
sterling should be forthcoming for War Loan pur- 
poses. Many electrical and engineering works are 
doing admirably with such schemes. It 1s not too 
late for others to follow suit, 


Val. 80.. No. 2,047, FEBRUARY 16, 1917.3 THE ELECTRICAL REVIEW. 


171 


THE INSPECTION OF MUNITIONS. 
“Some Naw METHODS, ann Some OLD ONegs.”’ 
By “ COMMERCIAL.” 


Dvurine the past two years the long-suffering British public 
has been subject, among other necessary evils, to a flood of 
advice, reproach, and argument, poured forth from the 
presses of every sort of paper in the country. So diffuse 
and all-embracing has this flood been, so diverse the topics, 
even when, as in some cases, coming from one pen, that the 
ordinary citizen may be pardoned for presuming that the 
flood had done its work. England is undoubtedly awake, 
and things are moving! Granted that we have gone far to 
abolish the old order of muddle and unpreparedness, we 
have good reason to believe that there still exist several 
hindrances to the business-like conduct of our present task. 


Just as the country has been plagued by the presence of ` 


the amateur lawyer touch in its great Departments of State, 
80 it is to-day by the business amateurs in the new War 
Departments. Of which more anon. The hide-bound, 
short-sighted policy of past years of which we have in the 
REVIEW complained again and again, still thrives in 
business, in spite of all advice, reproach, or argument. 

The new war organisation has brought into being a 
number of new departments. There is a Director of this, 
that, and the other—Aircraft, Waterways, Ordnance, Navy 
Contracts, and so on, ad libitum. Each one is in the market 
for n materials, and each one has its own inspectors. 
The writer happens to deal with electric wires and cables, 
and hopes to be believed when stating that most of the said 
inspectors did not, prior to the war, know a cable from a 
cow. Some are men enough to admit it; the others show 
it unconsciously. Travelling expenses in the shape of train 
fares or motor-car expense are incurred to bring such in- 

tors to contractors’ works, wher often the job is so 
small as to be hardly worth while, and, in any case, the 
old Army or Navy inspectors could deal with the whole of 
such orders. One day recently two army officers came by 
car a 30-mile each way Journey to inspect three coils of 7/22 
ordinary wire. Another gentleman made the same trip by 
train to see 200 ft. of motor-car ignition wire. Fancy 
ordering such material for the British War Department in 
200-ft. lota ! : 

Numerous well-appointed London hotels are now in the 
hands of the Ministry of Munitions, and this is the sort of 
thing for which they are used. After the three coils of 
7/22 before mentioned had been inspected, we received 
24 foolscap size printed sheets from the Statistical Depart- 
ment of the Ministry, and a request that we should make a 
weekly return, in triplicate, of the progress of this order. 
The only conclusion possible is that the particular star of 
the Statistical Department had no idea of the nature or 
quantity of the material with which he was dealing, and 
what use he could make of a weekly return can only be 
eonjectured. 

Certain other orders necessitated the use of large quanti- 
ties of raw material. This was obtained from three firms 
in weekly deliveries. The Ministry took this supply under 
their wing, and, week after week, a return was made of the 
quantities received. No interruption in the supply occurred, 
and no such weekly return was necessary. An ordinary 
business man would have asked us to report only when ‘the 
supply failed, but they are not of this class at the London 
headquarters of the Ministry of Munitions. The whole 
thing is a waste of paper, stamps, and busy men’s time. 

In the average factory in peace times the question of 
— delivery is one which looms large in the troubles of the 
manufacturer. To-day the same problem is a hundred- 
fold more difficult, and quite as much so is it in a cable 
factory as in any other controlled works. Materials like 
copper and steel (wire or tape) cannot be used for any save 
Class A or B, and most others are not easy to obtain. 
Pressure of work compels the maker to quote long 
deliveries, and the quoted time is even then often 
insufficiently long. A motor-car firm is quoted five to six 
weeks for a quantity of ignition wire. The order comes 
along, and a request for part delivery at once follows in a 
few days. Again and again they ask for delivery, only to 


be refused. A-new powder factory is in building, and the 
engines, pumps, and fittings are ready. The necessary . 
cable is ordered, and four days later they require it, as the 
engines are ready, &c. A shipbuilder orders cables, and 
in the same way asks for immediate delivery, as the ship is 
urgently required and the job will be stopped. 

All these are actual cases of fact. The writer is not 
discussing the nature of the ground in the Balkans, or the 
next move of the Hans. These cases are British procedure 
in business to-day. The Germans will never be gentlemen, 
and the British will always be fools. It may be pointed 
out that, apart from all question of the negligence and 
incapacity of people who habitually muddle along in this 
manner, it is unfair to attempt to accede to their requests 
for quick delivery, becaust it necessitates delay with the 
orders of others, who have been good and reasonable 
enough to anticipate their requirements in a proper 
manner. A breakdown job is in quite another category, 
and will always command assistance ; but cases of the sort. 
quoted are unreasonable and foolish, and the only cure lics 
in the hands of the people concerned. They may learn 
sense some day, but apparently the present upheaval has 
not taught them a great deal. A motor-car, an aeroplane, 
or a shipgcannot be built in a day, even though we may be 
persuaded that they can. The exercise of a little intelli- 
gent foresight would obviate all such trouble, besides 
saving time and money spent on useless appeals for special 
treatment. Business people who lack that requisite are a 
nuisance in ordinary times. In the present instance all 
the goods concerned are, it should be remembered, for war 
purposes, and so the more need for everything to be done to 
avoid delay. Happily, the number of firms who are open 
to the charge thus made, is not apparently a large one, © 
though they are not on that account any less conspicuous. 
As an alternative to the perusal by the Statistical Depart- 
ment of so many hundred silly forms per week, the writer 
suggests that they invite controlled firms to communicate 
when they are troubled by impossible demands from people 
who have not yet lost the habit of being “too late.” A 
little attention from headquarters would possibly affect the 
culprits more than mere paper entreaty, and would certainly 
help us on with the war better than a whole car-load of 
triplicate advices. 


STEAM TURBINES FOR LAND PURPOSES. 
By H. L. GUY, A.M.I.Megcu.E., Assoc.M.I.C.E. 


(Abstract of paper read before the MANCHESTER ASSOCIATION 
OF ENGINEERS.) 


(Concluded from page 147.) 


A 6,000-Kw., 1,500-R.P.M. set, installed at the Por} Dundas 
station of the Glasgow Corporation, illustrates the reliability 
of a modern steam turbine unit, and of the importance of 
coal consumption. The turbine is of the Rateau_ impulse 
type, designed for 19 Ib./sq. in. g., and 166 deg. F. supht., 
containing a velocity wheel, followed by 10 Rateau impulse 
stages, the maximum tip speed being 553 ft. per second. 

Between July 24th, 1914, and October 3lst, 1915, this set 
generated 52,852,500 units, or 78.93 per cent. of the maximum 
possible full-load output. The set was started up in Febru- 
ary, 1914, and had generated 100,000,000 units by August. 
1916, so that with a coal consumption of, say, 1.75 lb. per 
Kw.-hour, the coal used by the set would equal 78,250 tons 
in two and a half years, or at the rate of 31,300 tons per 
annum, which represents a coal bill of £23,500 per annum, 
with coal at 15s. per ton, so that each 1 lb. improvement In 
steam consumption. saves about £1,710 per annum in cost of 
fuel alone. ae | 

In the example stated, if the saving in coal consumptioa 
alone is considered, and capitalised at the rate of 10 per cent.. 
an increase in purchase price of £2,350 would be justified for 
each 1 per cent. improvement in steam consumption. | 

A set supplied to the London County Council, rotating at 
1,500 R.P.M., and rated at a normal load of 8.000 KW., and a 
maximpm capacity of 10,000 xw., of the British Westinghouse . 
Rateau impulse type, was designed for a pressure of 180 
lb./sq. in. g., with steam at a tota! temperature of 550 deg. F.; 
it contained a two-row gelocity wheel, followed by 12 Rateau 
stages, the first Rateaf®blade height being 1 7/16 in., and 
the last 14 in., so that the ratio of the last blade height to 
the mean diameter is just over 1 to 5, and the maximum tip 
speed 565 ft. per second. The overall length of the set 
is 37 ft. 2 in., and; the; maximum (width 12 ft. 7 in., 80 that 
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21.4 xw. capacity is provided per sq. ft. of floor space at 
the maximum rating. 

A condenser, having 20,000 sq. ft. surface, maintains a 
vacuum of 28% in. (30 in. bar.) at maximum load. 

The following official test consumptions were obtained, the 
figures being corrected to 180 Ib./sq. in. g., 550 deg. F. 


Load. 125 % 100% 75 % 5% 
Vac. inches (30-in. bar.) ... 284 28} 2R? 2895 
Adia. heat drop, B.TH.U./Ib.... 385 385 396 4022 
Steam consump., 1b./KW.-hr. 12208 12'453 12598 12'809 


Generator efficiency ...... % 96 955 94°5 92'5 

Adia. turbine efficiency % 75⁄4 74°4 722 714 

One of the first sets of 15,000-xw. capacity, built by Messrs. 
J. Howden & Co., was installed in tbe Stuart Street power 
station of the Manchester Corporation. The turbine is oí 
the Zoelly impulse type, containing 14 stages. 

The condensing plant was supplied by Messrs., Richard- 
sons, Westgarth. The surface condenser has a surface of 
24,000 sq. ft. The following are the guaranteed steam con- 
sumptions :—Steam conditions: 190 lb./sq. in. g., 530 deg. F. 
total temp., 27.5 in. vac., adiabatic heat drop 357.4 B.TH.U./Ib. 

Load. 125% 4/4: 3/4 12 1/4 
Steam consumption, lb./Kw.-hr. 14°25 13°65 14°12 14°92 16°95 
Combined genr. and turbine 
efficiency ... re - 667 69.5 672 636 560 
Assumed generator efficiency.. 960 950 945 930 B75 
Corresponding turbineefficiency 695 729 711 685 610 

For examples of high-pressure turbines of the largest size, 
we have to turn to the United States of America. The 
British market in the past has not demanded units of similar 
capacity, but when such sets are required British makers 
will be found able to cope with the demand in the fullest 
measure. 

_ One of the most notable American large sets-is that shipped 
in 1913, by Messrs. C. A. Parsons, for the Fisk Street station 
of the Commonwealth Edison Co. The plant is rated at 
25,000 Kw. at .95 P.F., and runs at 750 R.P.M., the gene 
rator being 25 cycles, 3-phase. The following consumptions 
were guaranteed :—Steam conditions: 200 Ib./sq. in. g., 200 
deg. F. superheat, 29 in. vac., adiabatic heat drop 418.5 
B.TH.U./Ib. 

25,000 kw. 20,000 kw. 10,000 rw., 


Steam consumption, lb./Kw.-hr. 1165 125 12'5 
Combined turbine and genr. efficiency 698 72°3 650 
Assumed generator efficiency ... .. 960 950 92°0 
Corresponding turbine efficiency sa | 127 761 TOT 


_ The high-pressure blading consists of 64 rows, arranged 
in a expansions. The first blade is 23in., and the last 6} 
in. long. 

_.The low-pressure cylinder is built on the double-flow prin- 
ciple, each flow containing 24 rows of blades, arranged in 
six expansions, the first blade height being 23 in., and the 
last 19 in., the ratio of the blade length to mean diameter is 
approximately 1 to 5.6, while the tip speed of the last row is 
410 ft. per second. The exhaust is 252 sq. ft. in area, which 
at 25,000 KW., corresponds to an exhaust velocity of 190 ft. 
per second, 

The condenser has a surface of 39,300 sq. ft. The set is 
76 ft. 2 in. long, and 18 ft. at the widest point; the capacity 
per aq. ft. of floor space is therefore 18} Kw. at maximum. 

The General Electric Co. of America supplied for the North- 
west station of the Commonwealth Edison Co., of Chicago, 
a set rated at 30,000 kw. at 1,500 R.P.M., the alternator being 
of the 3-phase, 25-cycle type, generating at 2,000 volts. The 
turbine is designed for 230 lb./sq. in., 600 deg. F. total tem- 
perature, and 29 in. vacuum. l 

The turbine consists of a high-pressure and low-pressure 
cylinder placed in tandem, the high-pressure cylinder con- 
tairing a two-row velocity wheel with an approximate mean 
diameter of 7 ft. 6 in., followed by nine single-row impulse 
wheels, which expand the steam down to 7 lb./sq. in. abso- 
lute, at which pressure it enters a two-stage double-flow low- 
pressure turbine, having wheels of an approximate mean 
diameter of 9 ft. 9 in. A rectangular exhaust area of 168 

_ aq. ft. connects the turbine to the condenser. The ratio of 
the length of the last blade to the mean diameter is approxi- 
mately 1 to 7.8, and the tip speed 860 ft. per second. The 
surface condenser has 50,000 sq. ft. of cooling surface. 

This turbo-generator is 59 ft. 6 in. long by 18 ft. 4 in. wide, 

. go that a capacity of 27.5 Kw. is provided per sq. ft. of 
floor space. | 

A set of the same rating and speed by the same maker 
weighs 435 tons, or 32.5 lb. per Kw. The consumption guar- 
antees of this set are as follows:—Steam conditions: 215 
Ib./eq. in. g., 200 deg. F. superheat, 28} in. vac., adiabatic 
heat drop 403 B.TH.U./Ib. 

Load. 80,000 xw. 22,500Kw. 15,000xw. 
Consumption, lb./Kw.-hour ... 12°45 11°9 12°75 
Combined turbine and genr.efficiency 67°8 71°0 6°2 
Assumed generator efficiency ee 960 950 Fi 
Corresponding turbine efficiency ... 706 748 — 714 


The American Westinghouse Co. su@Mlied a 30.000-Kw. set 
to the Interborough Rapid Transit Co., which was started up 
in December, 1914. In 1901 four 7.000-Kw. Allis Chalmers 
reciprocating sets were installed, having a steam consump- 
tion of 17.3 lb./kw.-hour. These engines have now been 
«placed by three turbines with a total capacity of 90,000 


kw., occupying the same floor space as the onginal engines. 
The purchase price of the turbine sets per kilowatt was only 
22.5 per cent. of that of the engine set, while the eaving ‘n 
coal cost alone on one set is estimated as being over £40,000 
per annum. Since the installation of the first set the average 
monthly coal consumption has been reduced from 24 to 1.5 
lb. per KW.-hour. , 

The steam end of the plant consista of a high-preasure and 
separate low-pressure turbine, each coupled to its own alter- 
nator, but permanently connected on the electrical side, the 
high-pressure turbine running at 1,500 R.P.M., and the iow- 
Pressure at 750 R.P.M. 

Steam entering the high-pressure turbine at a pressure ol 
900 Ib./sq. in., with 120 deg. F. superheat, is expanded in 
six expansions to a pressure of 14 lb./sq. in. absolute, when 
the most economical load of 25,000 xw. is carried. The 
height of the first blade is 4 in., the last being 9 in. Cast 
steel is used for the high-pressure cylinder. _ 

Each side of the double-flow low-pressure cylinder contsins 
20 rows of blades, arranged in six expansions, the frst being 
6 in. and the last 18 in. high, rotating with a mean penpees 
speed of 400 ft. per second, so that the ratio of the length 
of the last blade to its mean diameter is 1 to 6.75. This low- 
pressure cylinder weighs 147 tons, while the weight of the 
low-pressure rotor is 57 tons. The area of the exhaust `s 
19 sq. ft. In the rotors the stress in the drums and disks 
at full speed is less than 4.3 tons per sq. in., so that ordinary 
materials can be used in their construction. | 

After passing through the low-pressure cylinder the steam 
passes into two surface condensers, each having 25,000 aq. ft. 
of surface, which maintain a vacuum of 29 in. when sup- 
plied with 37,500 gallons cooling water per minute. _ 

Test results are shown below. Steam consumptions are 
corrected to 215 lb./sq. in. absolute, 120 deg. F., 29 in 
vacuum (30 in. bar.), corresponding to an adiabatic heat 
drop of 399.9 B.TH.U./lb. 


Load in Kw. 32,348. 26,740. 26,5056. 9,935. 16,342. 
Corrected consumption, 
lbjKW.-hour ... we 11332 11258 11274 11421 117770 


Arsumed genr. efficiency 96°U 950 950 94°3 94-0 
Turbine efficiency relative 
to adiabatic expansion 7825 796 795 79°0 770 


GEARED TURBINES. 


The geared turbine has now established a place for iteelf 
as an important prime mover for various land -purpose In 
all those cases where th2 most suitable speed the driven 
machine is less than half the best speed of the turbine. One 
application is the use of gears for driving a direct-current 
generator. In such a case there are three alternatives deserv- 
lng consideration :— 

(a) The turbine may be direct coupled to a high-speed D.C. 

enerator, running at a speed of 2,300 to 3,000 R.P.m. The 
aiieulty with such a machine lies in the construction of a 
satisfactory commutator, and in spite of the fact that some 
ingenious devices have been developed to overcome these diff- 
culties, such as the radial commutator, a 500-Kw. set in 8 
single machine appears to be the limit for eafe operation. 
For outputs below that stated, when the voltage is suitable, 
this type of plant is cheaper, as efficient, and occupies leas 
space than either of the alternatives. 

(b) A turbo-alternator, running at 3,000 or 3,600 RPM., 
can be used in conjunction with a rotary converter, forming 
a combination which, in certain cases, has distinct advan- 
tages. This combination is particularly suitable when D.O. 
power must be supplied to several points some distance to 
when the transmission Josses and cost of mains can be kept 
to a minimum by generating at a moderate or high voltage, 
and transforming down at the sub-station where the rotanes 
are installed. In many instances direct current is essential 
for a part of the system only, while the remainder cam be 
served more efficiently by an alternating supply, a case for 
which the rotary plant is peculiarly suitable. With such a 
mixed system of distribution the rotary has the further ad- 
vantage that it can be run inverted, taking direct current 
from sets with which it works in parallel, or from a battery, 
and supplying alternating current into the mains, thus 
ing out the A.C. sets in case of a breakdown. 

A further advantage will arise if the linking-up schemes 
now under consideration mature, because small D.C. stations 
will receive alternating current from the trunk mains and 
convert it into D.c. by means of an existing rotary, thus hay- 
ing their main turbo-alternator sets as a stand-by, whereas 
ia the case of the direct-connected or of the g D.C. gene- 
rator, it will be necessary to install rotaries. The turbo- 
alternator rotary plant does not suffer from the limitation im 
desirable size, which applies to the other two alternatives. 

(c) Double-helical turbine gearing can be employed te 
reduce the speed of the turbine to that most suitable for aa 
engine-type D.c. generator; the speed of the former is usually 
between 3,000 and 4,000 R.P.M. for unite of moderate size. 

The relative merits of the two latter alternatives are shown 
ia figs. 4 and 5. The costs of the two types of plant are 
plotted in fig. 4, as ordinates, the output being abaciasm. 

At 1,500 Kw. the purchase price of the two types is the 
same; for larger outputs, the rotary scheme is the cheaper. 

The steam consumptions for the two types have been 
plotted in fig. 5, showing that, the rotary plant bas a coa- 
sumption at full' load 0from" 3.8 peri cent. to 1.8 per cent. 
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higher than the geared combination, a saving in favour of 
the geared scheme which, for cizes above 1,500 xw., is more 
than balanced by the lower purchase price of the rotary set. 
` One of the largest g D.c. sets was supplied to the 
Cleveland Electric Illuminating Co., Ohio, in 1912. The tur- 
bine, which is of the back-pressure type, exhausting at atmos- 
ric pressure, running at 1,800 R.P.M., is coupled to a 
750-xkw. generator through a double-helical gear of the 
Melville-Macalpine type. The following particulars of these 
gears may be of interest :— . 
Maximum B.H.P.... aa evs eee 6,500 
Speed pinion, B.P.M.  .. 
Speed wheel, R.P.M. |... Sas dts 180 
Pinion pitch diameter ... 
Wheel pitch diameter ... 
$ Kumber of teeth on pinion... e.. 26 


Cire. pitch teeth... 9... a.. <.. 1,255 
Length tooth face re pes -.- 40 in. 
Vel. at pitch circle, ft.-sec. ... .. 81°61 
Lb. pressure per in., face width we 92°68 
Number of pinion bearings ... we 6 8 

Angle of halix ... imi bee 80 deg 


Whea alternators are required of moderate or small output 
for 2% cycles, the alternator can, with advantage, be driven 
by a geared turbine, because, with 1,500 R.P.M., the turbine 

which is the highest possible for direct-coupled sets, the 

ant becomes both expensive and inefficient, as is clearly 

shown im fig. 1. The bilities of this solution can be 
Blustrated by the following example :— 
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Fia.{4.—RELATIVE COSTS OF Fic. 5.—RELATIVE STEAM 
GRARED AND ROTARY DIRECT- CONSUMPTIONS OF GEARED 
OURRBNT SETS. ae ROTARY DIRECT-CURRENT 

ETS. 

A Manchester firm was faced with this difficulty in a 
recent extension to ite pora house. A set normally rated at 
1,500 xw. was required to supply a three-phase, 440-volt, 25- 
aa system. These requirements could be met by either of 

following alternatives :— 
‘Scheme A 
alternator. 

Scheme B.—A 3,750-n.p.m. turbine geared to an alternator 
running at 750 R.P.M. 

Scheme O.—A 3,600-R.P.m. turbine geared to an alternator 
renning at 500 R.P.M. 

Scheme D.—A 3,000-n.p.m. turbine directly coupled to a 
0-period alternator, and electrically coupled to a 50-period 
motor, driving a 25-period alternator. 

The relative steam consumptions and costs of these schemes 
ars shown in the following table :— . 


—A 1,500-n.P.m. turbine, directly coupled to an 


Scheme ... R A B C D 
&team consumption : 
Full } : 0'927 0'935 1'0 


ae 1°0 
Half load ... 1:0 0922 093 1/05 
Oost... sè 10 1°005 Ihl 1°38 
Scheme B was adopted, a turbine having one velocity stage 
and ,eeven Rateau stages being coupled to a Melville-Mac- 
alpine floating frame gear, driving a three-phase, 25-period 
alternator. _ a | 
Many engineers insist on having condenser pumps steam 
driven, and as all the pumps are usually designed on the 
rotary fone a steam turbine is very suitable for this 
purpose. Unfortunately, a high-speed low-lift centrifugal 
p, running at 2,500 R.P.M., 18 usually 30 to 40 per cent. 
s8 efficient than one built for 500 n.p.m. To overcome this 
difficulty a reduction can be introduced between the 


tarbine and the centrifugal pump, the air and extraction 


penipe being directly coupled to the turbine. Such -a set, 
supplied to the Birmingham Corporation, and working in 
eonjunction with a 5,000-kw. set, is shown in fig. 6. The 
air and extraction pumps take 57 B.m.P., while the circulating 
pump requires 183 B.H.P. to drive it. In this particular case 
the peared scheme requires a per cent less steam than one 
eiginally proposed, in whi circulating pump was 
directly coupled to the turbine and run at 2,500. RPM. 


‘the load on the generator, a ce 


1000 ` 4800 2000 
Norme) Loed in Kilowatte. 


. steam which accompanies a decrease in b 


; REDUCING TURBINES. 

In a large number of industrial concerns, such as textile 
and dyeing works, chemical works, sugar factories, paper 
mills, breweries, &c., a supply of heating-steam 18 necessary 
for sundry heating, boiling, and drying procesees, and at the 
same time the plant requires a considerable amount of power. 
By generating the heating-steam at 150 to 250 lb. per sq. in., 
and passing 1t through a rel procure or reducing turbine 
before it is exhausted to the heating main, a considerable 
amount of electrical | gated can be generi for a small addi- 
tional expenditure of coal, usually than half a pound per 
kilowatt-hour. i , 

The steam required for heating large buildings may be 
utilised to generate electrical power,- and if central heating 
stations are ever introduced into this country on 4 large 
scale, the electrical energy which can be generated will repre- 
sent a valuable by-product. 

With the back-pressure turbine the amount of steam re- 

quired for heating purposes, and the work which can be done 
by the turbine, are directly connected. In many installations 
the amount of electrical power required and the demand for 
heating-steam bear no direct relation to one another, 80 that 
a machine is desirable which will give either heating steam or 
electrical power independently, as the demand for either 
varies. To meet these requirements the reducing turbine was 
introduced, consisting of a back-pressure turbine, followed by 
a low-pressure turbine on the same shaft, and in the same 
casing. Steam from the high-pressure main, at some pressure 
usually between 150 and 220 lb. per sq. in. g., with a super- 
heat from zero to 300 deg. F., passes through the stop valve 
and high-pressure governor valve into a steam belt, feeding 
the nozzles of the first stage. It then passes through a 
velocity wheel and a Rateau stage before being exhausted at 
some pressure between 60 lb. per sq. in. g. and atmospheric, 
ee the heating main vid a non-return valve and a stop 
valve. ' 
If the work done in the high-pressure stages is less than 
in amount of steam is by- 
passed by an automatic valve through the Rateau stages in 
the low-pressure end, and expanded down to the vacuum in 
the condenser. A variation of 5 per cent. in steam pressure 
up or down is a reasonable range within which the auto- 
matic by-pass valve should maintain the heating-steam pres- 
sure. 

If at any time the amount of heating-steam required ex- 
ceeds that corresponding to the load on the generator, the 
deficit is supplied by a reducing valve. The non-return valve 
is provided to prevent steam from the reducing valve, or 
from another set, passing through the heating main into the 
low-pressure end of the turbine, when it wou d not be under 
the control of the governor, and might cause the machine to 
run away. An atmospheric relief valve is inserted between 
the ‘non-return valve and the heater connection on the tur- 
bine to prevent an unduly high pressure being roduced in 


‘the high-pressure end of the turbine casing in the event of 


the by-pass valve sticking when the stop valve is closed. 
When no heating-steam is required the whole of the steam 
entering the machine passes through all the stages into the 
exhaust, and under these conditions the turbine operates as 
a straight high-pressure set. . 

The economies which can be realised by the use of a reduc- 
ing turbine depend in a large measure on the steam condi- 
tions with which it is to operate. In general it is safe to 
say that the initial pressure ghould be as high as commercial 
considerations will allow, and that 150 deg. to 200 deg. F. of 
superheat is desirable. Every endeavour should be made to 
keep the pressure at the heating-steam outlet on the turbine 
as little as possible above that required at the heating plant, 
for which reason all .the valves in the heating system—of 
which there are usually a large number—should be of high- 
class design, suitable for high temperatures and able to pass 
the full steam quantity with as small a drop in pressure as 
is practicable. This drop in pressure should be guaranteed by 
the valve maker—a practice which, if followed in ordering 
valves for all purposes, would have considerable effect in 
improving their design. In many cases manufacturers are 
asked to supply sets designed for heating-steam pressures of 
from 40 to 60 lb. per sq. in. in cases where 10 lb. per sq. in., 
or even lower pressures, would be quite suitable. The higher 
pressure is often given because steam has always been sup- 
plied at that pressure, and any change is opposed from a 
fear that heating will not be so efficient, and may even be 
impossible if the pressure is low f 

In the vast majority of cases the heating-steam can be 
supplied at, or a little over, atmospheric pressure, and under 
this head fall nearly all those cases in which steam is rée- 
quired to heat or boil liquids in open vats or maintain tem- 
peratures below 220 deg. F. | i 

The enormous increase in the work capacity of beating- 
l ) ) i pressure is 
shown graphically in fig. 7. 

It will seen that with steam at an initial pressure of 
180 lb. per aq. in. and a superheat of 150 deg. F., the work 
which can be obtained is doubled by reducing the heating- 
steam pressure from 60 Ib./sq. in. g. fo 10 Ib./sq. in. g., 
so that if 20.000 lb. of heating-steam is required for 3,000 
hours per annum, an additional 654,000 xw.-hours can be 
obtained with the redaction in heating steam pressure stated, 
representing an annual saving of over £1,850 if electricity 
ig valued at $d. per unit. 
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One of the great advantages of a reducing turbine, as com- 
pered with a reducing engine, arises from the fact that the 
mechanical losses are only from 1 to 2 per cent. of the out- 
put, and that the radiation losses are usually only about 0.5 


Both the fuse bese and holder are substantial pieces of 
china; the contacts, sockets, &c., are of heavy copper and 
brass; the live base terminals are sunk, and safe from acci- 
dental contact, while the bridge has a wide flange which 


per cent. of the heat supplied to it, so that all the losses effectually shields the fuse terminals. 

except 1.5 to 2.5 per cent. appear as useful heat in the heater Both and bridge are Vesigned so that there w no 
£0 direct line meta] to metal, thus making 3t 
260| N TTT TT PT difficult for an arc to form. The makers 
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advocate copper fuse wire, and this 
is attached to the bridge terminals by 
milled clamping nuts, and bent so aa to 
lie in a central asbestos-lined channel: 
a special feature is the short fuse length 
—only 2 in. in the &-ampere size— 
which leads to a marked reduction is 
energy loss on full load and substantie? 


: . The bridge handle is 
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Fig. 6.—DIMENSIONS OF PUMPING SET. 


mains. The mechanical losses of back-pressure engines can 
be anything greater than 6 per cent., particularly if the 
back-pressure 1s substantially greater than atmospheric, when 
the dimensions become very large relatively to the capacity 
of the set. The increased heat radiated from the engine 
cylinders can be appreciated from the fact that, while in a 
reducing turbine the heating-steam orms the whole of its 
work in less than 1/600 of a second, it would remain in an 
engine cylinder for about three-quarters of a second. 

ere are many processes requiring heating-steam, in 
which the steam is passed directly into the liquid to be 
heated; in such cases it is imperative that the steam shall 
contain no trace of oil. As the steam from the reducing 
turbine is entirely free from oil, it is in many cases the only 
type of prime mover which can be employed. 


NEW ELECTRICAL DEVICES, 
AND PLANT. 


[ Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest to our readers.—Eps. ELRC. REY.) 


FITTINGS, 


; Cantie Pateat Fuse Gear. 


WE have received from the Oantis Switcn Oo., Lad., of 67, 
Mount Street, Nottingham, a specimen of 


their new patent 


Fic. 1.—CANTIE PATENT FvusSE : VIEWS SHOWING TOP OF BASE, UNDERSIDE AND 
TOP OF BRIDGE, UNDERSIDE OF BASE, AND ELEVATIONS OF BRIDGE AND BASE. 


fuses, the constructional features of which ere shown in 
fig. 1, while a complete fuse board with the cover removed 


is shown in fig. 2 


Meshing Steam Pressure lbs/0 9. 


Fig. 7.—POWER OBTAINED FROM 
HEATING-STEAM. 


holes tightened by a screw from tbe 
ront. 

The boards are supplied in ! fo 19 
ways, for double and triple-pole circaits 
of 10 to 50 amps. per way: the design is 
a peang one, and, we should judge, is sound both mecheasi- 
cally and electrically. 

We understand that very satisfactory tests in practical ase 
have been carried out with considerable currents, the fuse 
clearing itself without damage to contacts or chins. 


New Electric Steel Farmace. 


A NEw type of electric steel furnace, known as the Greaves- 


Etchells furnace, is being built by Messrs. T. H. Warsox 
AND Co., of Sheffield. It is suitable for making all grades of 
alloy steels and high-speed tool steels in ingots. The 


furnace is a three-phase furnace in which two 

are introduced at the top, and the whole of the hearth is 
connected to the third phase, acting as the third electrode 
With a small furnace designed to melt 6 cwt. in th 

it has been found possible to obtain five heats of 18 per 


time 1 hr. 15 min. This small furnace has already made over 
560 consecutive heate of high-speed steel, and the lining hae 
once been renewed. The standard size in which thi 

of furnace is being built is for a capacity of 10 to 18 ewt., 
but some furnaces are also being built for larger sizes, up fe 
six tons.—Metallurgical and Chemical Engineering. 


Chemically Pure Battery Plates. 


A Type of plate known ae the “chemically pure ” which hse 
recently been placed on the market by the Gould Storage 
Battery Co., New York City, has been designed with a view te 
greatly increasing the life of the positive plate and making nt 
more nearly approximate that of the negative 
plate. The process of formation of the plate 
18 entirely different from the electrochemiesl 
processes hitherto employed in the manufac- 
ture of Gould Planté platee The r 
pure active material of the new plate, wi 

a higher capacity per sq. in. surface than the 
old plate, now makes it possible to obtaim 
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Fig. 2.—CANTIE DISTRIBUTION Box. 
normal battery capacity with a emaller plate surface fhaa 


formerly. This permite the use of heavier mbs and wider 
acid space between the riba» There is a somewhat heavier 
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section of reserve lead in the ribs of the plate for future con- 
Version into peroxide, and the active material being formed in 
a thin but very dense skin over the surface of the ribs, the 
grooves between the ribs are left open clear to the bottom, 
permitting free circulation of electrolyte. The battery gives 
a somewhat higher voltage on discharge, and reaches a full 
state of charge at a slightly lower voltage than is experienced 
with the older type of plate.—Electrical- World. 


LEGAL. 


MEIROWSKY INSULATING TUBES. 


A PROBLEM of the English manufacture of insulating tubes occupied 
the Patents Court on Wednesday, when Mr. H. Clarke. of Messrs. H. 
Clarke & Co.. the Atlas Works. Hullard Street. Old Trafford, Man- 
chester, applied for a licence to use Patent No. 26,941, of 1906, 
covering an improved method and apparatus for forming insula- 
ting tubes. The Controller, Mr. Temple Franks, and Sir Cornelius 
Dalton heard the application. 

The patent is in the name of Max Meirowsky, and claims a method 
of forming insulating tubes by means of a mandrel, around which 
the material to be wound is passed perpendicularly to the axis of 
the mandrel, as distinguished from spirally. ‘The fibrous material. 
which may be wound together with insulating material, and is of 
breadth equal to the length of the tube to be formed, is powerfully 
rtretched before being wound on the mandrel, so that the fibrous 
material, during the winding operation itself, forms the outer 
pressure monld, or former, and the materials are wound with 
perfectly uniform tightness, while dispensing with a stationary 
pressure support or roller. | 

In another claim the stretched fibrous material, before being 
wound, is led between two heated rollers, and the freely movable 
independent mandrel is, during the winding operation, pressed 
uniformly against the surface of the hot rollers, so that the layers 
of material to be wound are, before being joined to those already 
wound, and the latter are, before receiving new layers of material, 
strongly heated from the exterior. l 

Mr. Worsnup, Manchester, appeared for the applicant, and Mr. 
Rudolf Moritz was counsel on behalf of respondents. 

Mr, WORSNUP stated that the applicant was originally in the 
employ of Meirowsky & Co., the patentees. who had branch works 
in Manchester. At the outbreak of the war they were represented 
here by a Mr. Schultz. Mr. Clarke, in October, 1915, commenced 
business on his own account. and, later. Mr. Schultz visited him, at 
his invitation, to look at a machine which he had built, and 
threatened proceedings for infringement. When asked what was 
their authority, Mr. Schultz's firm replied that they had control of 
the patent by permission of the Public Trustee. The applicant 
inquired Whether this was so. and was told by the Public Trustee 
that he had given no authority whatever. Mr. Clarke was advised 
by his patent agent that he was not infringing. He, however, 
thought it was the proper course to come to the Court and ask 
for a licence. ` 

Mr. H. CLARKE, answering the Controller, said it was possible 
to make tubes of this character without using any specific machine. 
They were being made on several machines at. the present moment. 

Mr. Moritz, intervening, observed that the patent now being 
applied for was both a process and an apparatus patent. There 
was a particular method of winding in relation to the mandre!l— 

perpendicularly to the axis, as distinguished from spirally. 

Mr. CLARKE added that he had been deterred from developing 
his connection to some exent by this threat of infringement. 

Mr. Moritz explained that Mr. Geo. Schultz had changed his 
name to Scott, and was now Captain Scott, of His Majesty's Forces. 
Captain Scott had conducted the English business of Meirowsky, 
and with the outbreak of the war the English liability of carrying 
on fell on Captain Scott. It was a partnership between Captain 
Scott and Meirowsky. When Captain Scott joined the Forces, he 
invited Messrs. Schultz & Co., the well-known electrical 
engineers, whose managing director was his father. to go to Man- 
chester, take up the English business of Meirowsky & Co., and 
mannfacture. Captain Scott was an English-born son of Mr. 
Schultz, who himself was born in the free city of Hamburg as it 
then was. and naturalised in this country in the early sixties. 

Cross-examined by Mr. Mortrz, MR. CLARKE said the experience 
he gained in his employment guided him in building a machine, 
and it wound perpendicularly upon the mandrel, and employed 
heavy pressure and hot rollers.. He should say that in broad prin- 
ciples the machines were not the same. He did not wind the tubes 
under heat and “ great pressure: there was a certain amount of 
pressure but not pressure caused by stretching the fibrous material. 
His machine had not a brake, like the patented machine. and it 
contained a roller for winding crafts paper. In all the time that 
he was with Meirowsky & Co. he did not know that theirs was a 
patented machine. There was no mark upon it. It was by pure 
inadvertence that when he began he placed on his note heading 
“late G. Schultz & Co., Ltd.” lt should have been “late of,” and 
when his attention was called to the mistake (which, he admitted, 
Was Careless) he at once remedied it. He recalled no statement by 
young Mr. Scott. when that firm was building a larger machine, to 
the effect that the machine was patented. Meirowsky & Co.'s 
works were now closed. 

MR. Moritz contended that Messrs. Schultz & Co. under the new 
arrangement could supply all public requirements. and having regard 
to all the circumstances, this was not a case where the Court should 
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interfere, and so encourage an English employé of a German firm 
to start independently and build a plant. and then come to the 
Court for a licence. 

The CONTROLLER: Supposing the German business had been 
closed at the outbreak of war. We have had many eases in which 
a manager has come at onee for a licence to manutiweture. Mr. 
Clarke may be in a not entirely dissimilar position. 

Mk. Moritz: At the time of the war Capt. Scott was an 
English subject, and has always been one. He called on his 
futher. managing director of Schultz & Co., to zo to Manchester 
and seize the business and carry on. There was a power of 
attorney. Messrs. Schultz proposed to shift the necessary plant 
to their London works, where they would carry on. and then. 
he supposed, the Board of Trade would wind up the business 
of Meirowsky & Co. If they did, Messrs. Schultz & Co. would 
apply for the patent, and acquire it. They had done trade 
with the Admiralty of £3,000 or £4,000 a year in these tubes. 
Capt. Scott was the person entitled to manufacture in this country 
under his agreement, and the arrangement could be called either an 
exclusive licence or a partnership. It dated from September, 1912, 
and was to terminate in December, 1917. (Mr. Moritz then pro- 
duced the agreement, in German.) The patentees. he said. vave the 
agency for carrying on the manufacture in England. There was a 
clause to the effect that if Capt. Scott's father died, or left his 
business, the son was to be relieved of his partnership, in order to 
go and take up Schultz & Co. The business transactions were to be 
carried out in the name of Meirowsky & Co.. and Capt. Scott was to 
have the full use of the English patents---an exclusive licence. Of 
course, as to whether Capt. Scott's power of authority to his father 
to take the business at once was a strictly legal transaction, counsel 
did not know. 

The CONTROLLER : It is quite conceivable that that agreement 
was suspended by the war. The Courts have held that an agree- 


> ment of that kind was put an end to. Captain Scott's agreement. 


was with a purely German firm. People left in that position with 
an agreement have come here to ask for a licence, and have produced 
their agreement, and said, * We want to carry on;” and we have 
given them a licence in dozens of cases. We have said, “We 
cannot give you an exclusive licence, but if you are fulfilling the 
needs of the country, you have aright to come here and say 30." It 
would have been very much better if Captain Scott had come here 
for a licence in the first instance, because the whole affair, as it 
seems to me, is a hopeless one at the present time. 

Mr. Moritz: They have laid it before the Board of Trade, and 
the Board of Trade have said, *’ Go on.” 

The CONTROLLER : The Board of Trade should not have done so. 
We shall have to consider this case. 

Mr. Moritz: In the meantime, the Board of Trade intend to 
wind up Meirowsky & Co. Messrs. Schultz, intending to nianufac- 
ture in London, have sold some of the machines. 

The CONTROLLER observed that he would look into the terms of 
the agreement. The Court would no doubt have given Captain 
Scott a licence if he had applied, though an exclusive licence was a 
different question. The applicant's method might be called sharp 
practice, but it was constantly done; he might have felt that the 
company which had employed him was destined to be wound up. 

Mr.-GEO. SCHULTZ said he was managing director of Schultz 

and Co., whose subscribed capital was all English. Both his sons 
had assumed the name of Scott. When he himself went to Man- 
chester and took charye of this business. he informed the Board of 
Trade, and they approved. He had that day received a notice 
that the Board of Trade were going to look into the affairs of 
Meirowsky & Co. It was in the autumn of last year that he found 
the Manchester works very inconvenient. They then had: ample 
stocks in hand for meeting all demands. and were bringing a 
machine to London for the purpose of carrying out Government 
work. They had calls from the Admiralty. and had recently 
brought to the notice of the Admiralty a speciality in connection 
with mica tubes, which overcame one of the difficulties in connec- 
tion with micanite tubes. It had been arranged that the one firm 
should manufacture for the other, and they were in a position to 
meet all possible demands. . Meirowsky & Co. at one time ran five 
machines. 
_ MR. ARTHUR WM. Scott, son of the last witness and brother of 
Captain Scott, said the firm of Meirowsky & Co. had a contract 
with the Admiralty to supply them with so many tubes for three 
years. When the Admiralty wanted tubes of I8 in. diameter inside 
and 20in. outside he proceeded to devise a special machine, for 
which Geo. Schultz & Co. now held the patent. Arrangements had 
been made for meeting all the orders entrusted to them upon 
the patented machine. 

The CONTROLLER : It seems to me that if you have been carrying 
on the business of Meirowsky & Co. you ought to have been paying 
over your profits to the Public Trustee as custodian. 

Mr. Moritz: The business has been carried on at a loss since 
the outbreak of the war. 

NSIR CORNELIUS DALTON : How would you be injured if a licence 
were granted to Mr. Clarke ? 

Mr. Scott: He is our competitor in the Manchester district, 
where we are established. Weare also expecting an infringement in 
another quarter. 

Replying to the CONTROLLER, Mr. Moritz said these tubes were 
largely ured for wireless apparatus. He suggested that if the 
Board granted a licence to the applicant in the present. case. they 
would have gone further than they had ever gone before. Having 
built a machine, he came and asked the Court to protect him 
against the consequences. 

The CONTROLLER : You may call it sharp practice, but you have 
to remember what the companyWas. Meirowsky & Co. was an 
alien enemy business) and_the question is (whether we should over 
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look such sharp practice for the purpose of facilitating the trade of 
the country. 

Mr. Moritz: When Capt. Scott comes back he will legiti- 
mately expect to have anything that is poing in the way of 
Meirowsky's business. 

The CONTROLLER : 
Meirowsky. 

Mr, CLARKE offered 5 per cent. royalty on the selling price. and 
Mr. Morrrz announced that the opponents would apply for a 
licence and offer the same percentaze. 

The CONTROLLER: We shall have to consider the case of 
Meirowsky. and lovk into the details. The licence of Meirowsky 
does not convey an interest in the patent. I will report to the 
Board of ‘Trade, in due course, on the evidence presented at the 
hearing of this application. 


It may appear that Capt. Scott is the apent of 


VAUGHAN & Co. r, GOLDERS GREEN AMUSEMENT AND 
DEVELOPMENT Co. 


AFTER a long interval of adjournment. occasioned partly by the 
iliness of a witness and partly by the necessity to make way for 
other cases, the action being heard by Mr. Pollock, one of the High 
Court Official Referees, avain stood adjourned indefinitely on 
February 8th. owing to other actions being interposed. 

W. Vaughan & Co.. Ltd.. electrical engineers, of Cross Street, 
Islington. sought to recover from the Golders Green Amusement 
and Development Co.. Ltd., of Duke Street. St. James’. the balance 
of charges for fitting up electrical installations at the defendants’ 
new theatre of varieties at Golders Green. Dainauves were also 
claimed for breach of contract both by plaintiffs and defendants. 
The case involved two novel questions of law. one being as to 
whether, notice of the assisnment of the debt not having been 


served upon the defendants, the plaintiffs were entitled to sue, and’ 


the other whether damages could be claimed against the plaintiffs, 
they not being the contractors who had carried out the work. but a 
company to whom the business of the contracting firm had passed. 
Mr. Copping. holding a brief for Mr. C. A. Bennett, appeared for 
the plaintiff. and Mr. Ernest Pollock. K.C.. for the defendants, 

According to MR. CorpiInG’s opening- for the plaintiffs, the 
contract was to put in the electric installation for £1,700. the work 
to be completed to the satisfaction of the consulting engineer, Mr. 
A. E. Mitchell, and payments were to he made upon the certificate 
of the architect, Mr. B. Crewe. at the rate of 75 per cent. of the 
value of the work executed; half the balance was to be paid on 
completion, and the remainder in six months after the date of the 
consulting engineer's certificate of completion. The plaintiffs duly 
erected and equipped the installation in accordance with the con- 
tract. in addition to which they executed certain extra work. for 
which they claimed £500 odd. The whole of the work was com- 
pleted in March. 1914. Since completion of the work. the company 
which carried it out had been reconstructed, and the present 
plaintiffs were the assignees of its assets and ita. debts. A great 
deal of dithculty had arisen from the supply pressure provided 
by the Hendon Electric Supply Co. being 3.000 instead of 200 
volts, which necessitated a larve portion of the plant being 
scrapped. According to the contract the work was to be completed 
by March. 1014, but it was. in fact. suttciently completed to allow 
the theatre to be opened on Boxing Day, 1913. The defendants 
admitted the contract. but did not admit that T. W. Vaughan and 
Co.. Ltd.. did the work, and they said that the work was incomplete 
and defective and not in accordance with the contract. and 
they denied liability to pay for any extra work beyond that provided 
for by the contract. It was provided in the specification that all 
main and sub-circuit cables. leads. &c., should be designed to have a 
current density not exceeding 750 amperes per sq. in.. for which 
purpose the incandescent lamps were to be taken at certain 
amperages mentioned. This provision, they said, had been dis- 
regarded throughout, and cables and leads of smaller sizes than 
those provided for had been substituted. Moreover, the conduits 
throughout were too small, and could not carry cables and leads 
of the size specified. By reason of this, it was alleged, it would 
be necessary to re-wire throughout. The specification pro- 
vided that the bases of all boards should be of polished 
slate or marble of, in the large sizes. at least 1% in. in 
thickness, but the large boards or bases were not of that 
thickness. There were a number of other details which were 
Raid not to be in accordance with the contract. The defendants 
did not admit that the payments they had made had been on account 
of the claim of £1,700, the contract price. and the clause of £554 
for extras, but said that they had been made on the architect's 
certificates for work done. and they counterclaimed £1.000 for 
breach of contract. The plaintiffs denied the defendants’ 
allevations. 

Mr ErNEST PoLLoCK, K.C., said it would have to be proved 
_ that there was an assignment. of the debts from the one company 
to the other. No notice of the assignment had been served upon 
the defendants, and the plaintiffs had no right. to sue. 

MR. COPPING said that the correspondence would afford ample 
evidence that the defendants had notice. 

The OFFICIAL REFEREE thought that the point as to whether 


the plaintiffs were entitled to sue should be dealt with first. Unless . 


that point were established. the plaintiffs would have no case. and it 
would be waste of time to go into the other matters until plaintiffs’ 
position had been established. 

MR. COPPING argued that it would he convenient to have the 
amounts settled before the point of law was decided, as, in the 
event of a decision being given in his favour by another Court, the 
whole thing would have to be gone over de noro. 

COUNSEL for the defendants raised the point that the plaintiffs, 
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not being the parties with whom the contract was made, were r7 
in A ye iets to claim ayvainst them for breach of contract. 

Mk. CoppinG said that in that case the plaintiffs would p 
themselves in exactly the same position ax if they were the aa 
ing company. taking all the liabilities as well aa the assets. H- 
offered to put them in the anme position as that in which the; 
would have stood had they been actually parties to the contract. 

Mr. ERNEST POLLOCK. K.C., said that he must decline to aoei 
the offer. 

The case was adjourned, and, upon the hearing being resume: 
after an interval of three weeks, MR. COPPING said ths 
before proceeding with the evidence he desired to apply to juin the 
old company as plaintiffs, as he had got from Mr. Justice Astbars 
who was the Companies Judge for the current term, an extend:n: 
order for the windiny-up of the old company until August next. 

Mr. POLLOCK. on behalf of the defendants, resisted the appiive- 
tion. pointing out that after correspondence between the parti 
on the subject. the writ was issued by J. W. Vaughan & Co. (ieli. 
Ltd. He cited authorities, upon which be contended that tte 
notice of assignment was bad as not being in accordance with th- 
Judicature Act. He said that in the middle of the case, after th- 
mijourninent and after they had all come to fight on the basi: o: 
the point raised in the pleadings, and after the delivery of tie 
defence. it was now concluded that the old company could tx 
joined. That. he said. was not right. 

The REFEREE : Supposing they paid the whole of the coste up 
to the present time? . 

MR. POLLOCK: Yea: if we are put in a position to enforce onr 
full counterclaim. If they paid the whole of the costa up to date. 
the whole company might be joined. In any case. it would be 3 
misfortune if they were not to go through with the case vn tie 
question of figures. 

MR. COPPING said that he had already offered to place the new 
company upon the same footing as the old, and accept all lralbiliue 
as Well as assets. 

The REFEREE said that there had been no equitable assignment 
because no notice had been given of those to whom the debt na. 
been assigned, and the plaintiffs had all along assumed that ther 
were entitled to sue in their own right as if they were the 
contractors. 

MR. COPPING said that it was only a question of notice, and they 
had a perfectly wood assignment beth in law aud in equity. 

The REFEREE said that the amendment could be made at anr 
time, and the only question was upon what terms. 

MR. PoLLock said it appeared there was a confession on the par 
of the plaintiffa that if the case went on as at present stated thet 
would fail, and therefore they were desirous of fighting the clam 
on some other ground, 

The REFEREE said it was a singular position of things. Ther 
was a company which had entered into a contract to do certa: 
work, which, the defendants said, had not been done proper:s 
The company which did the work went into liquidation, asi 
started arain as J. W. Vaughan Co., Ltd. (1914). and they dealt wii 
the matter throughout as if they were in precisely the same position 
after the assiznment ag the original company. They never gav 
any notice or intimation before the action that they were thr 
persons who were entitled to recover in reapect of the debts ci 
Vaughan & Co.. and they showed distinctly that they were claimin: 
as if they were the original contractors. Having brought their 
action. a defence was set up. and they were asked to state when th- 
assizvnmeut took place. That was the position of things when tke 
case came to trial. There had been no equitable assiynoment. 
because it was never intimated to the defendants that the debt hai 
been assigned. On the contrary, the plaintiffs had allowed the 
defendants to believe that they were suing as the original cor- 
tractors. It was quite clear also that there was no legal assiyt- 
ment. If an amendment of the pleadings was now to be made. it 
resolved itself into a question of terms. It seemed to him that 
the order for amendment ought to be made on the terms that thr 
plaintiffs paid the costs up to the present time. 

MR. CoppinG asked that the order should be made in a form 
which would enable him to appeal. 

The REFEREE: I decline to allow the amendment unless; tbe 
plaintiffs pay the costs up to the present time. 

After some discussion, it was decided to go on with the hearing. 
and witnesses were called in support of the plaintiffs: case. 

MR. EDWARD MITCHELL, consulting engineer, of 110, Cannos 
Street, E.C., giving evidence upon the details of the specification: 
under which the work was carried out. 

The hearing was adjourned. 


TELEPHONES AND WAR SURCHARGES. 


THe Postmaster-General sued Messrs. Harry South & Lamte. 
tradiny a3 the Stanneries Metal Works. 48-50. Waterloo Street. for 


-€3, in the City of London Court, on February Rth, before Sir Johr 


Paget, Bart., 
charges. 

Mr. WARD. defendants’ solicitor. said he had raised a counter- 
claim for loas suffered by the defendants through having thr 
telephone cut off. but objection had been raised by the Postmaster- 
General. who said no one had any right to claim damages ayainsi 
the Crown, except through the old form of a petition of righ: 
Seeing that the telephone service was a commercial business, the 
British public ought to be able to deal with it as if it were an 
ordinary trading community. It was very unfair that a claim for 
damages could not be raised against the Postmaster-General. 

Mk. ALSOP. solicitor for the Post master-General, said, aa regariei 
the telephone service being a commercial undertaking. it was an 
undertaking, for-the, benctit/ of the State and all the inhabitants. 


K.C., Deputy Judge, for the balance of telephouc 
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The DEPUTY JUDGE said he could not éntertain the counter- 
elaim. 

MR. ALSOP explained that the defendants entered into an agree- 
ment for a year with the usual annual subseription of €5 and €l lus. 
for minimum message fees. The £3 los. had been paid, and £3 
was now due. At the top of the contract ‘it said “ War Surcharge, 
£4.° Defendants paid the <4 when they sent the application form. 
The extra £4 had to be charged by the Post master-General because 
he was unable to get any money from the Treasury with which to 
construct new telephone lines. 

Mr. HALL, in the contract office of the telephone service, proved 
making the agreement with the defendants, and said he explained 
the war surcharge at the time. The £4 was added in September, 
1915. 7 
-One of the defendants, MR. SOUTH, declared that he was not told 
anything about having to pay an additional £4 when he entered 
into the contract. He was quite sure nothing was said about it, 
and if he had known that the Postmaster-General wanted £11 10s. 
for a year’s telephone service, he would have done without it. The 
Postmaster had cut off the telephone after a very short time, 
and what it amounted to was that the Postimaster-General had got 
the money and the goods. 

Mr. ALsop added that the €4 was only charged when the sub- 
scriber needed the telephone put on in a hurry. 

Mk. WARD, defendants’ solicitor, sugvested that his clients had 
been hardly treated by the Post Oftice. 

The DepuTy JUDGE said that was so, unless they had been pretty 
obstinate. He could not -hoid that the Postmaster-General’s staff 
had said nothing to the defendants about the £4 surcharge. A 
Govern ment department did not do that sort of thing. Judgment 
for the plaintiffs, with costs. 


ELECTRICALLY-WELDED FLEXIBLE TUBING, 


Mr. TEMPLE FRANKS and Sir Cornelius Dalton, in the Patents 
Court. heard an application by the United Flexible Metallic Tubing 
Co., Ltd., of 112, Queen Victoria Street. E.C.. for a licence to use 
the German patent No. 3.822. of 1909, for a form of metal tubing 
which can be used for covering electric cables, the characteristic 
of which is that a metal band is wound in the form of a screw- 
thread, and has its edges welded, the joints being welded together 
by autogenous or electric welding. For the production of tubes of 
this kind, the specification states, electric resistance welding, as 
well as autogenous welding (acetylene welding), may be employed. 
In that case, the welding of the joints of the tube vould be done 
throurh the winding of the tube on the ordinary tube-winding 
machine. in which case the winding spindle would form one elec- 
trode and one of the winding rollers of the winding head the other 
electrode. The lonvitudinal section of the wall of the tube, when 
constructed. has the configuration of a waved line, and the tube 
readily bends by reason of the corrugation. 

Mr. Wat. BERRYMAN, applicants’ works manager., said the appli- 
cant firm already made a flexible tube which was used for cables. 
of an entirely different construction. That was in the form of 
rings or, in section, interlocking strips. each coiled upon itself, and 
so permitting play backwards and forwards. Where there was much 
vibration. there was a disadvantage in continuous sliding of these 
parts and the wear and tear involved. This was avoided in the 
patent tube, which. however, was less flexible than their own. For 
particular uses, the corrugation took different desivns in section. 
The system of jointing was peculiar. The form of tubing covered 
by the German patent was not being manufactured in this country 
at the present moment. The applicant firm was entirely British, 
with no alien enemy shareholders. and employed about 300 hands. 
They made four million feet of tubing last year, or 760 miles, in 
sizes ranging from ł in. diameter to 15in. The patented tubing was 
suitable for heating and cooling. and avoided the disadvantage more 
of the applicants’ asbestos packing. where there was wet steam or 
vibration. The flexibility of the tube was obtained from the spring 
of the metal. The applicants offered a royalty of 5 per cent. on 
the selling price of the tubing, and the Controller announced that 
he would advise the Board of Trade to issue the licence. F 


ACTIONS AGAINST CARLISLE ELECTRIC TRAMWAYS Co. 


Av Carlisle County Court, on 6th inst.. before Judge Taylor, 
J. Cassidy, cattle dealer, sued the above company for damages for 
injuries caused to a number of cattle. 

For the plaintiff, it was explained that on September 22nd, when 
it was very dark. a number of cattle belonging to the plaintiff were 
being driven along Port Road, when a tramear approached, and, 
despite the shouting of the drover, ran into the cattle. damaying 
several. It was contended that the car was driven at an 
unreasonable speed by a boy, and was inadequately liyhted. 

Damage was admitted. but on behalf of the defendants, it was 
submitted there was no proof of negligence. and it was contended 
that to drive cattle through dark streets under present conditions 
amounted to contributory negligence. It was stated that the car 
driver was 17 years of age, and it was admitted that he had had a 
week's training. 

His Honoug, in giving judgment for the plaintiff for £23, the 
aum claimed, said it seemed remarkable to him that in a city the 
gize of Carlisle it should be possible to run traincara up to a speed 
of 12 miles an hour, in charge of young men of 16 or 17 years of 
ave, with the streets in their present condition. The authorities 
should see that this condition of things did not exist any longer 


A second case was down for hearing. in which T. Clarke, farmer, 
Bought to recover £45 for damave to cattle. but. in view of the 
previous decision, padyanent was entered for the phantitf by consent 
for £70, and costs. 


ALPERTON RUBBER Co. e. MANNING AND OTHERS. 


In this action. which was brourrht tò restrain a disclosuré and use 
of the plaintiff company’s secret formuke for the manufacture of 
hard rubber for insulating processes and the like, Mr. Justice 
Peterson, in the Chancery Division, delivered his reserved judyinent 
on Tuesday, February 13th. . 

The plaintiffs alleged that Manning. on leaving their employ. 
took with him a book containing certain formule. He had since 
entered the employ of the second defendants, the Belgium Tire Co., 
Ltd.. and disclosed the formule to them, and the company had 
used such formule in executing ordera for their customers. 
Manning claimed the right to use the formula as part of his busi- 
ness experience and equipment, and the defendant company denied 
that any orders executed by them were executed in accordance 
with any formulw obtained from the plaintiffs. 

His Lorpsiip held that for Manning to disclose secret. formula: 
obtained by him while in the plaintiffs’ employ was a breach of 
contract either express or implied. He found as a fact. that certain 
formule had been disclosed and used by the Belgian company. but 
others had not. He accordingly directed that the book which was 
in Court should be delivered up to the plaintiffs, and granted an 
injunction, with costs, except so far as they had been increased by 
the issues on Which the plaintiffs had failed, 


‘CORRESPONDENCE, 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we hare the writer's name and address in our possession, 


British v. German Manufactures. 


LT esteem it a compliment that you should have found the 
ai and inchnation to comment upon my letter of the 22nd 
ultimo. : 

Tt is a little unfortunate that vou should have been some- 
What vague in the application of the motto which you so 
kindly present to me, for the subsequent context leaves one 
a little in doubt whether it is the gentle Hun or myself that 
vou are pleased to designate as the * Devil’? when you con- 
strue it by such a “homely expression,” but which I shou'd 
prefer to call a loose expression, for I am sure that if in our 
college davs either of us had so construed it we should have 
incurred the righteous indignation of our respective tutors. 

I have to compliment you on the manner in which you 
have skated over what one may call your faux pas in not 
having taken the precaution to be sure of your facts before 
giving publicity to an alleged breakdown to the Newport 
plant. In fact, a perusal of your reply leaves the impression 
that you dealt with my letter somewhat hurriedly. Anyone 
reading my communication with ordinary intelligent careful- 
ness could be under no misapprehension as to my view of 
what should be the future policy of this country towards 
German manufactures after the war. There are numerous 
occasions in the course of my communication where this 1s 
made quite evident, but to none of which you refer. Inci- 
dentally, there is a printer’s error which, unfortunately, 
rather destroys the sense of the tenth paragraph in my letter. 
The sentence, ‘‘ Certainly, I could not imagine any giving 
the Germany market an opportunity to tender,” should 
obviously have read, ‘Certainly, I could not imagine any 


-municipal authority, &c.’’ The omitted words appeared in 


mv original. i 
As a matter of fact, I was almost afraid that my views on 
this point would be regarded as rather Utopian, and there- 
fore when, in my concluding paragraph, I referred to the 
necessity for a “‘broad-minded industrial international poliev.” 
I hoped that the preceding substance of my communication 
would have left no possibility of a misunderstanding in regard 
to the use of that expression, since the total exclusion of the 
Austro-German market was evidently regarded by me as an 
essential basis upon which to build such policy, and that 
obviously by tbeir total exclusion in such matters they would 
ipso jure be placed outside the scope of any such arrange- 
ment. Therefore, it could not have been in inv mind to 
have included them in any such foreshadowed. policy. It is 
kome little satisfaction to me to have read during the week- 
end the views of others all tending in the same direction, 
perhaps most forcibly expressed in the Observer, 
Limust further congratulate you on 80 carefully omitting all 
reference to what I take the liberty to consider the most import- 
ant paragraph in my communication, if any part whatever could 
be so dignified, namely, my reference to your own admission 
as to what was the one great danger to be guarded against. 
It is only natural, I suppose, thatoyou should have omitted 
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it, as no keen debater or critic will go out of his way to 
draw attention to an evident weakness in bis own case. 
Generally speaking, I submit it was perfectly clear that L 
was not attacking your leader from any desire to defend, 
even in what you do me the honour to admit was a judicial 
and impartial manner, the position of German manufactures, 
but solely because I considered it Was vour evident intention 
to make the whole question a ‘stalking horse ’’ for the fur- 
therance of a certain political propaganda. 

fegarding my alleged detachinent from mundane affairs, 
what precise connection there is between detuchinent from 
mundane affairs and the holding of a judicial and im- 
partial opinion on the relative merits of British and Ger- 
wan manufactures Lam at a little loss to understand. Here, 
again, I am afraid your phraseology is a little unhappy. Any- 
one who knows me, or has had the opportunity of personal 
contact with me during the past two years, will know how 
utterly unjustified such an allegation is, and [ am atraid that 
in attempting in a veiled manner to cast some suspicion upon 
my patriotism by an argumentum ad populum you have not 
done yourself justice. It has been my good fortune to have 
had considerable opportunities of assisting in the preat cause 
quite outside the heavy work of my department. 

In conclusion, my sole object in writing, and I think I 
have made it abundantly clear, was to controvert what I 
considered to be arguments extremely ilogical, and without 
due regard to the status quo ante bellum. Í am atraid there 
is a great deal yet to be done in the way of removing some 
of our unfortunate insular prejudices, and. perhaps, too 
exalted opinion of our national superiority. It is, I submit, 
an undeniable fact that many of the disappointments and 
disillusions of the past two years have found their genesis 
in these characteristics, and since you appear to have an in- 
clination for presenting mottoes to the undeserving, I sug- 
gest there is one which we all might with advantage adopt, 
namely, ‘‘ Fas est et ab hoste doceri.” 

Whilst I am aware that I have perhaps occupied already 
too much of your valuable space, I will thank you to do me 
the favour of publishing this reply. 

A. Nichols Moore, Borough Electrical Engineer, 

Newport, Mon., February dth, 1917. 


[We regret the unfortunate printer's error, due to a line 
of type being misplaced.—Eps. Etec. Rev. ] 


It is indeed refreshing in these momentous times to read 
such a letter as has emanated from Mr. A. Nichols Moore, 
borough electrical engineer of Newport, and which appeared 
in your issue of February 2nd. Here as no weak-kneed free 
trader renouncing his principles because of the war, no poli- 
tician trimming his sails to catch the popular breeze. No, 
we have here a gentleman in an important and responsible 
position, @ borough electrical engineer, monarch of all he sur- 
veys (except his committee, perhaps), before whom the un- 
fortunate British manufacturer cringes and trembles, whe, 
when he has not been busy buying German inaechinery, has 
evidently been pondering on the incapacity of the home 
manufacturers. 

With his remarks on the actual virtues of the British and 
German machinery we are net concerned; in fact we are 
willing to assume that the latter is the better, but let us go 
deeper than Mr. Nichols Moore has groped. How did the 
Germans get their experience? Did the German municipal 
ties or supply companies put up their own manufacturers 
(favoured as they were by a considerable tamil) against foreign 
makers? We trow not. No, the German manufacturer ob- 
tained his experience because he was given his opportunity, 
and was helped by his Government to make a profit to pay 
for his experience. ‘his borough electrical engineer (we must 
be thankful that there are many exceptions) grudges the 
British manufacturer any profit, makes him pay higher wages, 
and, would you believe it, actually takes his money (Le., his 
contributions for electrical energy, rates, ete.) to pay his Ger- 
man competitor. 

This is an example of the beautiful principles of Free 
Trade; are we to return to that glorious state after the war, 
and are our men fighting and dying in thousands for this? 
Well, it is better to realise what we have in our midst than 
to imagine we have learned anything sinee August 4th, 1914. 
And the same authority cries, ©“ Who in the early summer of 
1914 would have questioned the propriety of giving the German 
market an opportunity to tender?” Aye, who indeed? We 
are now told to manufacture all we can, to grow all we can, 
and because, forsooth, this autherity foresaw nothing he 
thinks no one else did. For sheer self-delusion and conceit 
the Free Trader is only excelled by the Hun. He advocates 
higher technical education, but no amount of education can 
overcome unfair competition, and it is evidently our lack of 
real education that permits us. alone of all the world, to 
tolerate the promulgation of such fallacies. That education 18 
not the true cause is proved by the progress of the chemical 
industry alone during the present pericd of protection, 

We are astonished, Mr. Editor, that Mr. Nichols Moore 
should attack your political tendencies, and lest he should 
think that we are disappointed tenderers, we may say that 
although we have had many years’ experience of unscrupulous 
German competition, aided by &milar buyers, we are not 
makers of heavy electrical machinery. : 

Electrical Manufacturer. 


City and Guilds Examinations. 


o In the fourth paragraph of his letter in your issue of 2nd 
Instint, © No Energy” suggests that the average teacher of 
electiical-installation work would be unable to edXpress an 
opimon as to Whether the subject was grossly neglected or ned. 
We must decline to believe this, and prefer to give the avera e 
teacher credit tor understanding the scope of bis subject aud 
the way it should be treated. 

The average teacher presumably consulta the offend &@ Uae 
bus, aud Various requirements mn the way of apparatus and 
tnaterial for dealing with the subyect both on the work-hep aod 
at his lectures, must automa teadly suggest thetuiseWwes te him. 

What we should hke to hear about are :— lal coees Where 
the teacher's etorta ate utterly cramped for workstvep facii- 
ties, and (or) for supplies of apparatus, deo; and (by) cased 
Where the story is quite the reverac, 

We think we know enough about the general situation to 
foretell that the (a) cases would fonu an overwbelnung 
majority. 

The pen name adopted by your correspondent eecrns to irti- 
cate that he is neta progressive. As there is noting IN Lis 
jetter that would offend the mest bickward head or prnepal 
who made a practice of ignore the subject, he tmignt have 
revealed hos identity. Faihng that, his remarks lack we et, 
and We think We anay ignore dis nuinbenal iteris, mest af 
Which are more or less beside our point, 

The tremd of No Energy s © letter is to the effeet ther the 
Classes are O.K, but lack support. Our argument is that the 
Poor support is due to gross neglect of the class equiptient 
and faciities: and we think no broad-minded. independent, 
and progressive person could fail to arrive at the sarne œn- 
clusion, 

Though we are not teachers of electneal-installation work, 
we are in touch with many who are. 


A. P. Lundberg & Sons. 
London, N., February 12th, 1917. 


Fuse Failures. 


The electrical trade, who have not previously seen the in- 
teresting series Of photographs exhibited in your last issue, 
will certainly feel indebted to Mr. 5. W. Baynes for allowing 
them to be published. The design of fuses, their possibilities; 
their limitations, under ever varying experimenta] test, and in 
practice upon a thousand ditlerent circuits, 1s ieelf the study 
of a lifetime, and in fact has been the daily work of compara- 
tively few. I am sure Mr. Baynes will aceept from one part 
of them a few remarks in support of a desire for caution, and 
at the saume tine a few fnenaiy ermacismie. 

Mr. Baynes suggests “that cartridge fuses should be so de- 
signed that itis impossible to short-circuit them with ordinary 
fuse wire.” This suggestion., offered obviously in all sincerity, 
is the one proposition that has ever been in the forefront with 
every “cartndye-fuse designer” upon beth continents. H 
Mr. Baynes then proceeded to offer to the dustry a fool- 
proof © cartndge fuse,” which be had desyned, which would 
answer to his own description, then it would indeed be a wei- 
come Invention, and add additicnal lustre to his reputation. 
Unfortunately, however, neither Mr. Baynes nor anybody else 
has yet done so, so it next remains to deal with the facts as 
thev anse. Mr. Baynes then proceeds to describe a cartridze 


fuse which he uses in bis ‘ sealed ’’ fuse boxes of the ‘' Zed” 


type, and which, unless the nnpression Were corrécted, might 
lead the uninitiated to infer are not open to the same obje 
tion. This ches of fuse, however, is unfortunately very easily 
tampered with, and owing to the short length of “air break" 
under such conditions, is probably the most dangerous of its 
class in this respect. Upon one occasion, and not many miles 
from the St. Pancras electric works, a serious fire occurred in 
consequence, and I still possess a part of what was left of 
the fuse box, and a cork surrounded with twisted fuae wire 
used as a temporary substitute for the ©“ Zed“ type fuse, and 
the unwitting cause of the disaster. In Northern America, 


Where similar style porcelain fuses are sometimes Used, 
I have seen hundreds of specimens that have been 
tampered with. They figure on the walls of the 
fire offices, and of nearly every central-station mains 


department, and are held up to the public as a warning. 
Lam. of course, not directing this criticism at the “Zei | 
fuse itself, as a fuse cartridge. For the comparatively smail 
currents for which it has so far been designed, it is excellent. 
and so long as Mr. Baynes has a reliable stall, and keere the 
unbroken seals upon his fuse boxes, it will behave as weil as 
any other gocd design of cartridge fuse, but directly it is 
beyond his limited control, it must continue to fail under 
“abuse.” Obviously, occasions will arise when, for some rea- 
eon or another, the ‘‘ spare cartridge” is not available, and a 
temporary expedient is necessary; the “ best” eartridze fuse 
under such ecircuinstunces is one designed so that there are 
“ample clearances,” and fixing connections sufhcient reason- 
ably to ensure continuity of supply until the temporary ex- 
pedient has been replaced. 

It was perhaps about 14 or 15 years ago that T brought hack 
from Berlin the ‘ Zed” fuse, which I first introduced ta Mr. 
Bavnes at St. Pancras for his patent “emergency fuse box. 


‘and my company have been interested in the supply of the 


cartridges ever since that date. Tam naturally gratified. and 
perhaps a little flatteryd, “in spite of its unwelcome German 


Vol. RU. No. 2,047, FERRUARY 16, 1917.] THE ELECTRICAL REVIEW. 


179 


origin, that the “ Zed” cartridge fuse has fulfilled its allotted 
tusk so well. At the same time, and for the same reason, I 
shall be admitted free from personal bias, when I desire to 
pay tribute to a British inventor, Mr. W. M. Mordey, the 
originator of the sand-packed cartridge fuse in universal use 
throughout Great Britain, standardised by the British Ad- 
miralty, and standardised throughout the great North Ameri- 
can continent. 

Cartridge fuses embodying the original characteristies of this 
invention, and carrying various improvements, will not only 
perform all the functions of the German invention, but can 
be guaranteed to deal, in silence and safety, with capacities 
and voltages double and treble, and double again, the size of 
the maximum Teutonic design yet made. Moreover, they 
always possess the insuperable advantage that in case of dire 
emergency (e.g., the absence or breakdown of the spare), that 
they offer a better ten:porary expedient. Several years ago I 
Was invited by the Newcastle Electric Supply Co. to make up 
some heavy fuses, larger than any previously contemplated. 
These were designed upon the lines of Mr. Mordey’s original 
invention, and with certain improvements, the results were 
truly extraordinary, and the results ‘‘ beautiful to witness.” 
Many circuit breakers were subjected to the same tests, but 
all failed but one, and in the case of “the one,” the results 
were somewhat disastrous. I cannot do better, perhaps, than 
submit herewith a copy of an unsolicited letter, hitherto un- 
published in the Press, which was sent to me, giving the result 
of these trials. 


(Copy.) 
Messrs. Berry, Skinner & Co., 
78, Upper Thames Street, E.C. 

Dear Sirs,--I have pleasure in giving you the following account of the test 
of the large cartridge fuses vou supplied to the Newcastle Electricity Supply 
Co The test was carried out at our Pandon Dene sub-station, the 600-volt 
traction battery being used for the purpose, 

The fuses were placed straight across the battery without line resistance, 
other than the connecting leads, which were of 0.5 sq. in. section approx.; 
and about 6 ft. of bare copper conductor of smaller section as a safety 
device. When the circuit was closed, the testing engineer and all present 
were greatly surprised at the action of the fuse, which blew without any 
external sign, except a slight hiss. 

I witnessed two tests on your fuses with the same result, and a third test 
oaa well-known make of circuit breaker, with magnetice blow-out. The latter 
hil a far more disturbing effect on the battery. connections, and did not break 
the circuits as rapidly as vour fuses. 

When it was observed that your fuse was designed to carry 2,000) amps. 
continuously the result was quite wonderful. Tt was. in fact, the only device 
tested which could have been satisfactorily erected on a switchboard. All the 
other apparatus tested arced, and unless specially placed would have been 
dangerous, 

The battery used for the purpose of the test was the largest in the country, 
and in consequence the test was very much more severe than if the fuses had 
heen shorted across the terminals of a traction generator, T have only once 
previously seen a similar test, on a smaller battery, and in that case the 
ordinary forms of  circuit-breaker failed conspicuously, due- to the contacts 
welding together, 

In my experience, it is much more difficult to break an are with a 600-volt 
continuous current than with the same power at a higher voltae. 

You are at liberty to make use of this letter should you wish it.—Yours 
faithfully, C. Cakew Gipson, ’ 

The vast possibilities of the powder-filled cartridge fuse will 
be interesting reading for many of your readers. . It is gratify- 
ing to know that we need not go to Germany to find the in- 
ventor of the best type of cartridge fuse, and still more 
reassuring to realise that the National Board of Underwriters 
of the United States of America have standardised on the 
invention of a British-born subject. 

In conclusion, I desire gratefully to acknowledge the privi- 
lexe Mr. Baynes gave me several years ago, actually to witness 
a series of tests upon “ rewireable?’ fuses, and in particular 
for testing one of my company’s standard ‘‘Masta’’ fuse-switch 
hoxes, under identical conditions. The size selected by me 
for the purpose exceeded by 50 per cent. the largest ‘ Zed” 
type fuse made, The results, needless to sav, were that the 
circuit was interrupted practically noiselessly, and without 
arcing, and the cartridge when sawn m half afterwards by 
Mr. Baynes's assistant, Mr. Walters, was, with the exception 
of the melted fuse wire. quite intact. Needless to say, Mr. 
Baynes, with characteristic promptitude, at once gave permis- 
sion for such apparatus to be used unon the St. Pancras sup- 
ply, a graceful concession, having regard to the fact that the 
requisite provision for such apparatus had been overlooked, 
when the local rules and regulations were re-printed. 


Herbert H. Berry. 
London, E.C., February 12th, 1917. 


The Kilowatt Publishing Co., Ltd. 


In amplification of the note published in your issue of 
January 12th, announcing the voluntary liquidation of the 
Kilowatt Publishing Co., Ltd., I shall be glad if you will allow 
ine to add that the decision of the directors to cease publish- 
ing “ Electrical Engineering’ at the end of last year was 
arrived at in eonsequence of the depletion of the staff, and 
that all creditors of the company have been paid in full. 

Although other duties have prevented my taking any active 
part in the publication of “ Electrical Engineering” or the 
affairs of the Kilowatt Publishing Co. for some considerable 
tine, my mme has been so intimately connected with * Elec- 
trical Engineering"’ during the ten years of its publication 
that I should like the above facts to be made known to your 
readers, to avoid any wrong interpretation being placed upon 
the note which you published. 


F. Charles Raphael, Lt. R.E. (T.). 
London, S.W., February 9th, 1917. 


WAR ITEMS. 


The Siemens Shares.—The Public Trustee is inviting 
tenders, which have to be delivered by April 2nd, for the 
whole or part of 119,660 shares of £5 each, fully paid, in 
Siemens Bros. & Co., Ltd. The issued capital is 120,000 
shares of £5 each, fully paid. Particulars appear in our 
advertisement pages to-day. 

Report on Trade After the War.—Lord Balfour of Bur- 
leizgh's Committee, set up by the late Government to advise 
as to the best method of carrving out the resolutions of the 
Economie Conference of the Allies.at Paris and of promoting 
British and Imperial trade after the war, has completed its 
report, Which has been sent to the Prime Minister. The 
report is unanimous, and the recommendations are said to be 
very wide-reaching.—Morning Post. 

The Times on Wednesday also stated that the report was 
unanimous, and that it would be found to ‘‘ recommend the 
adoption of Imperial preference as the foundation on which 
should be reared our world economic policy of the future.” 
The Committee includes men of every school of political. and 
economic thought. 

Leaving Certificate.—An clectrical switchgear fitter, em- 
ploved by a Rochdale controlled firin, apphed to the Rochdale 
Munitions Tribunal for a leaving certificate. on health 
grounds. He produced two doctors’ certificates, and his 
Trade Union secretary said the man’s breakdown was due to 
the “unhealthy state of the works.” The firm wrote that 
their works were as healthy as any in the district. The certi- 
ficate was granted. | 

To be Wound Up.—The Board of Trade has ordered the 
following companies to be wound up under the Trading with 
the Enemy Amendment Act :— 

Brimsdown Lamp Works, Ltd.. Kingsway House, Kings- 
way, W.C.. manufacturers and dealers in electrice lamps and 
fixtures. Controller: Hl. J. Morland, 3, Frederick's Place, 
Old Jewry, London, E.C. 

Coal Distillation Co.. Middlesbrough, manufacturers of coke 
ovens and by-product plant. Controller: G. B. Nancarrow, 
Roval Exchange, Middlesbrough. 

Exemption Applications.—When an appeal was made to 
the Middlesbrough Tribunal for the exemption of the elec- 
trician at the Opera House. the Military Representative 
remarked that the difficultv of finding a substitute was that 
the business was not regarded as of national importance. He 
was given until May Ist. ; 

At Southport, Mr. A. S. Black, the borough electrical 
engineer, applied for the exemption of four men, who had 
been debadued. He said the Minister of Munitions said they 
could not be called up until substitutes had been found. and 
he had written for the latter. The Tribunal refused the 
appeal, but the men are not to be called up before substitutes 
are found. 

Mr. Barr. 
been requested to apply 


the Swansea borough electrical engineer, . has 
for the exemption of the switch- 
board attendant. The engineer stated that he had lost 
two of his men, one of whom had joined the Army, and 
the other, refusing to do so, left and got a similar appoint- 
ment in an electrical works on the East Coast, where he 
obtained exemption from military service. - What he (Mr. 
Barr) complained of was that his men were refused exemp- 
tion at Swansea, but went elsewhere and got it. The works 
cculd only be carried on with great difficulty if the present 
attendant was called up. 
At Northampton Tribunal, Dr. Rambaut., the medical 
superintendent of St. Andrew's Hospital for Mental Diseases, 
Northampton, anpealed for the exemption of H. Heritage, 
aged 24, electrician at the branch hospital at Llanfairfechan. 
Dr. Rambaut said Heritage was quite a genius. He was res- 
ponsible for the whole of the electric installation and machi- 
pery at Llanfairfechan. His duties included the working of 
the turbines when the water coming down from the hills 
was used. He was a Class A man, but the difficulty of 
obtaining labour was so great that it was practically impos- 
cible to find a substitute. The Tribunal gave exemption to 
March 31+t. with leave to appeal again, but urged Dr. Ram- 
baut to make endeavours in the meantime to obtain a substi- 
ute. ° 
i At the West Riding Appeals ‘Tribunal, at Dewsbury. last 
week, the case of an electrical engineer and draughtsman, 
ased Y4. who was given conditional exemption some little 
time ago, was heard. On that occasion 1b transpired that 
he had come from a good position in Spain to do national 
work in England. but considered he could be vastly more 
useful in such work than in the Army. The Military Repre- 
sentative now wanted the ease to be reviewed. The young 
man, it was stated, had said on the first hearing that he had 
a fixed engagement with the Yorkshire Electric Power Co., 
and be (the Military Representative) challenged that state- 
ment at the time, and he now had a letter from the manager 
of the company stating that the position was only a tem- 
porary one. The appellant, in answer to a question, said he 
adhered to his statement that he had a fixed position. He 
denied that he had heen offered a fixed position with another 
firm and had refused it, but said he had been offered a better 
paid job, but his emplovers refused a leaving certificate. Bav- 
ing he was in a certified o¢cupation. In answer to the Chair- 
man, the appéllantzsaid\thatmvben He went to the Yorkshire 
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Electric Power Co., he was told he would be on trial for 
a month, and was then to sign an agreement, and he would 
be subject to an advance in six months. He held that that 
was as fixed as any position could be. The Chairman said 
the view of the Tribunal was that if a man was employed in 
a certified occupation with a firm which was not Govern- 
ment controlled, he could leave at any time. The appellant: 
Do I understand that if the Yorkshire Electric Power Co. 
is not a controlled firi I can leave and take up this other 
job? The Chairman: Of course, we cannot advise you. The 
appellant said he had sacrificed a lot of money to come to 
England, and if he got the new job at better pay than he 
was now earning he would still be £3 a week worse off than 
he was in Spain. In answer to the suggestion of the Military 
Representative that the appellant had refused an offer by 
the Yorkshire Electric Power Co. of a fixed job, the latter 
said the offer was for him to sign a three years’ agreement 
at his present salary, and he refused. The Chairman said 
that was quite another story, and he was entitled to refuse, 
and if the firm were not controlled the appellant could go 
to another engaged in work of national importance. The 
Tribunal decided to confirm its previous decision, and the 
condrtional exemption was granted. 

Before the Chertsey Rural Tribunal, the Military Repre- 
sentative asked for the withdrawal of a certificate of exemp- 
tion held by Mr. G. W. R. Howard (37), of Pyrford, inspect- 
ing engineer to the Tudor Accumulator Co. Mr. Howard, it 
was stated, was responsible for the proper maintenance, 
under contract, of the company's storage batteries at mili- 
tury camps, forts, and hospitals, and in railway and munition 
works throughout the South of England. The ‘Tribunal 
respited the appeal for inquiries. : 

An East Grinstead (Sussex) firm, appealing for their elce- 
trician, aged 35, stated that the man visited a large number 
of houses to keep the engines going for eleetrie light. pump- 
ing, &e. He went round to run the engines, and had re- 
lieved about 20 men. Three months were allowed, with no 
new appeal without leave. 

An appeal was made at Hereford by Mr. W. H. Preece (35), 
an electrician at the municipal electrie light works. Exemnp- 
tion was refused, but appellant ts not to be called up until 
an efficient substitute has been found. 

At Clacton-on-Sea, Mr. H. W. Everitt. electrical engineer, 
appealed for further exemption for R. Cook (25), for whom 
he could not find a substitute. The man had the care and 
lubrication of two gas engines and a Diesel engine, and 
assisted with the electricity plant. The Tribunal granted six 
weeks’ temporary exemption to find a substitute. 

Before the Redruth ‘Tribunal, Mr. L. A. Hards, manager 
for the Cornwall Electric Power Co., appealed for exemption 
tor eight men, and stated that their pre-war staff of 220 was 
reduced to 160. Three of the men were refused exemption, 
two were conditionally exempted, two were given six months 
each, and the other until August Ist. 

At the Sunderland Military Tribunal, the Military Repre- 
sentative applied for the review of conditional exemption 
certificates granted to two electricians in the emplov of the 
Corporation. Mr. Blackman, borongh electrical engineer, 
faid that if the staff of the generating department was fur- 
ther weakened there might be the possibility that, through 
the temporary failure of the supply of current, thousands of 
men engaged on work of supreme national importance mole 
be unable to continue their tasks. ‘The Tribunal withdrew 
the certificate of the younger man, who had been passed for 
keneral service, and confirmed the exemption in the other 
case. 

Grays Tribunal has granted temporary exemption until 
April 30th to Mr. C. Gooden, engineer at the U.D.C. elec- 
tricity. works. 

At Winchester, before the Hants Appeal Court, the Mili- 
tary Representative appealed against conditional exemption 
allowed locally to an assistant meter tester, aged 25, and 
passed for general service, engaged at the Winchester Cor- 
poration electricity works. The Military Representative 
argued that the man was not necessary for the generation of 
electricity, and that meter testing did not come within the 
category of a certified occupation. As Chairman of the Elec- 
tricity Committee, the Mayor said the question was not 
whether the undertaking would suffer, but whether the public 
would suffer. The service was a public one, and since the war 
the Committee had induced 13 of the men to join up. Two 
men now did the work of four, and two girls had heen 
instructed-in the technical work for 12 months. but without 
success, The conditional exemption was .withdrawn, and a 
final two months snbstifuted. 

Aft Watford, on January Sist, Mr. A. W. Barham, electrical 
engineer to the UDC.. appealed for two emplovés who had 
been debadged, L Cook (26), coal trimmer, passed for active 
service, and H. Tomkins (30). engaged in the rame work. 
and who js now ip hospital. Mr. Barham said that he could 
not get other men. The Tribunal decided that Cook should 
join up on March Ist, and the other case was respited for 
a month. Mr. Barham remarked that it was possible that 
the munition anthoritics would sav that Cook was not to 
go on the date fixed. — 

At Weston-super-Mare, the Electric Suprlv Co.. Ltd., ap- 
plied for conditional exemption for S. F. Saunders (37), 
fitter-driver at the generating station. Mr. G. Chariton, 
managing engineer, stated that the man was indisnansahle. 
and although be was a munitions volunteer; a Board of 


Trade inspector had declined to remove him from the warks 
as they were already understatled. Conditional exemption 
Wis allowed, 

At Swindon, an appeal was made by the Swindon Engineer- 
Ine Co. ter Mr. G3. Al Sroith, eleetrieal engineer, mena 
director of the company. Counsel said that Mr. Sinithe liad 
invested the whole of his hies savings in the concern, and 
upon han very largely depended the well-being and continu- 
ance of the business. They had carried ont sub-contracts 
for munitions, mostly of an experimental character, and had 
heen protnised numerous contracts. The amount of capital 
mvolved was £10,000, and Mr. Smith was a specialist io 
electrical and hvdrauhe work. Two months were granted. 
Counsel gave notice of appeal, ; 

Bath Tribunal, with the assent of the Mihtarv, granted 
three months’ exemption each to W. Hayward (41), bedly 
builder; T. T. Tregaskis (37), driver: and E. W. Perry (37), 
painter, appealed for by the Bath Electric Trainways, Ltd. 


BUSINESS NOTES. 


Anglo-American Trade.— Arrangements have been made 
for establishing an American Chamber of Commerce in London. 
Particulars of membership may be obtained from Mr. J. Tuck 
Sherman, the secretary. at the temporary offices, 3, Lombard 
Street. BC. 

Sales of Shares.— The Pnblie Trustee is inviting tenders 
for S2406 €l shares (los, paid) and RI €l paid, in the British 
Railway Trathe and Klectrie Co. Ltd., also 2.250 €1 pref. and 2.500 
El onlinary shares in the Yorkshire Copper Works, Ltd. 


Patent Restoration, —An order has been made restoring 
Patent No. 25979, of Mlb. grantel to Christopher Harvey for 
“Tinproved incandescent cleetric lamp and holder therefor.” 


Patents and Alien Enemies.—Application has been 
made to the Board of Trade by Messrs. Fredk. R. Butt & Co.. Ltd.. 
for the avoidance or suspension of Patent No. 25.101;)2, granted to 
Bauer, for high-tension elect rometers, 


Bankruptcy Proceedings. — Jous Tayor PEDDIE, 
mechanical engineer, Exhibition Buildings, Aldwach Site. Strand, 
London.—-The following amended notice ir substituted in the 
London Gazette of February 9th for one that appeared there in 
February, 1916 : - 

To pay in full forthwith any preferential claims in priority to other debts, 
also all proper costs, charges, and expenses, together with the fees and per- 
centases of and inerdent to the bankruptey petition and this proposal. Also a 
composition of 5s an the £ to all unsecured creditors in respect of debts 
provable under the receiving order herein payable, as provided by the scheme, 
such payment to be guaranteed to the Court's satisfaction. (The whole 
compesttion was pud down on cash to the trustees Four ereditars bave 
released: their chugs heron. Mr. Fredemek Sesmiour salaman, chartered 
accountant, 2-2, Bucklersbury, E.C., to be trustee herennder at a remiunera- 
tion of 22 per cent. on the amount recenvable by him under this seheme. 
Receiving order discharged, Adjudication annulled, 


C. B. OGILVIE, electrical engineer, 43. Dudley Road, Whalley 
Range. The public examination of this debtor was fixed far 
February 6th. at Salford, The debtors name was duly called. and 
When he did not pot in an appearance at the end of 15 minutes, 
the Other Receiver suvvested that as the non-appearance might 
be due to the inclement weather. the examination should be 
adjourned. The Registrar assented. 


Catalogues and Lists. Cantie  Swairen Co, Lorn., 
67. Mount Street, Nottinyham.--Ulustrated descriptive list of 
“Cantie patent fuse gear, with prices and code-words of beands 
for double and triple-pole circuits, 10 to 15 amperes per way. 

ELECTRICAL SUPPLIES Co.. 283, Tottenham Court Road, London, 
W.C.— Priced leaflet of Hotpoint El Radio heaters. 

SWEDISH GENERAL ELECTRIC Co, Lro. 5. Chancery Lane. 
London, W.C.— January list of b.c.-type “K” motors and Century 
single-phase motors, 

ENTERPRISE MANUFACTURING Co. (Ashdown and Roberta), 
Gun Street Electrical Works. Bishopagate Street. London, E.C.— 
Ilustrated price circular of Beam convertible electric fires. electric 
irons, &e. À 

THE KEIGHLEY Gas AND OIL ENGINE Co.. LTD.. of Imperial 
Works, Keighley, have sent us a block of date and engagement 
slips for 1917. The block is mounted on a stout base in the shape 
of one of their “Imperial” engines ; it is made to stand on the 
desk or to hang. 


Dissolutions and Liquidations.— MASCHINENFABRIK 
AUGSBURG-NURNRERG A.G. The Controller, Mr. B. E. Mavhew, 
Alderman’s House. Bishopsgate Street, E.C., has applied for his 
release, 

FAZACKERLEY & Co., plumbers, electricians, Ac.. Market Street, 
Droylsden.— Messrs. R. Fazackerlev and J. E. Capper have dis- 
solved partnership. Mr. Capper attends to debta.&c. and continues 
the business under the same name. 


For Sale-—The Borough of Salford Electricity Depart- 
ment has for disposal a quantity of old-pattern electricity meters. 
The Walthamstow U.D.C. has for disposal four Dowson gaa 
generators and auxiliaries, and one gas-holder. Full particuiars 
ere given in our advertisement pages to-day. l 


Spain.—A Barcelona firm, according to the British 


Consul there, states that it is almost impossible to obtain switches 
and other small jelectrical goods: 


% 
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LIGHTING AND POWER NOTES. 


Accrington.— Alderman Higham recently stated to the 
T.C. that now they had some spare plant at the electricity works 
the engineer was taking every opportunity of vetting the plant 
. into as good condition as possible, and steps were being taken with 
revard to the boring and lining of three cylinders, at a cost of 
£100 each, and the supply of one new spare top cylinder at £240, 
The new plant, he proceeded, was working most satisfactorily. 


Ashtead.— STREET Ligutine.—The Leatherhead Elec- 
tricity Co., in asking the Parish Council to pay the charres 
dne in respect of public lighting, said it was prepared. when 
the lighting restrictions were removed. to enter into a contract for 
the lighting of the parish for one year at the same charye as 
previously, despite the advanced prices of labour and materials. 
It was decided to ask the company to make a reduction on the 
present account, as the Council had not the power to enter into a 
contract such as suggested. 


Birmingham.—The report of Councillors Beale and 
Appleby on the recent failures of the electricity supply. has been 
submitted to the Lord Mayor; it is now being considered by the 
Electric Supply Committee, and, together with comments, will 
come before the City Council at its next meetiny.— Birmingham 
Daily Post. 


Bradford.—The Corporation is lodging formal objections 
to the Clayton and Queensbury Electric Lighting Order Bill and 
the Rawdon and Yeadon Electric Lighting Order Bill. Inthe former 
case, the town clerk reports that the Order will affect Bradford 
as reyards tramways, gas, and water. as well as possible extension 
of boundaries. and in the latter case the Order affects the city only 
in regard to possible boundary extension. The objections are lodged 
to give the Corporation an opportunity to take future action as 
thought desirable, and the matter is left in the hands of the chair- 
men and deputy-chairmen of the Finance, Electric, Gas, and Water 
Committees. 

of T. 


Bradford-on-Avon.—The B. 


electric lighting Order for one year. 


Bristol.—STREET DIGHTING.—As a result of certain 
experiments, it has been arranged to considerably increase the 
street lighting in certain throughtares where the lighting is under 
the control of the electrical department. 


Burton-on-Trent, — PRoposED PLANT EXTENSION.— 
The Electricity Committee has decided to approve a scheme of 
extensions at the electricity works. Application is to be made to 
the L.G.B. and the Treasury for sanction to borrow £25,000 for the 
plant, &., required. During January. 427,803 units were sold for 
lishting, power, heating, &kc., and 50.977 for traction, showing an 
increase of 93.651 units under the former head, and a decrease of 
1,096 units for traction as compared with the corresponding period 
of last year. Two motors for driving in connection with the 
supply of power to the English Grains Co., Ltd., are to be 
purchased, 


Derby.—PRoposep Loan.—The T.C. has applied for 
sanction to a loan of £29.500 for the eXtension of the electric 
power station. 


Gravesend.— The T.C. has decided to seal a petition 
ayainat the West Kent Electric Power Bill, it being considered that 
the district between Gravesend and Dartford. covered by the Bill, 
should be reserved for Gravesend, and principally for the purpose 
of linking up with Dartford, if the scheme fer doing so is ever 
carried out. 

Liverpool.— Year's Accounts.—The electric supply 
accounts for the year ended December 31st last show a total income 
of £405,650, and a balance (gross profit) of £229,788). Of this 
amount interest absorbed £68.631, and sinking fund contributions 
£57,146, while £39,168 was transferred to renewals, and £65,000 
contributed to rate relief. The renewals fund now amounts to 
£102,778, some £36,000 having been deducted during the year. 
The reserve fund stands at practically £150,000 while a fuel 
guarantee. fund also figures at £5,388. No operating data is 
published with the accounts. 

At the City Council meeting, last week, Mr. E. Russell-Taylor, 
the chairman of the Electricity Committee, said that the Corpora- 
tion sold, last year, over 60,000,000 units. In 1912 it made a profit 
of £51,000; last year it almost doubled the amount, and gave 
£65.000 towards the relief of the rates. 


has extended the 


London.— BatrERsEA.—The Finance Committee reports, - 


with reference to the extensions of mains, &c., in the Nine Elms dis- 
trict, that it has only been found necessary to apply. at present, for 
sanction to a loan of £1,000 (instead of €4,300) towards the cost 
of the work in question. 


Morley.— YEaR’s WORKING.—The accounts of the clec- 
tricity department to March last. just issued. show an income of 
£3,901, and an expenditure of £4,514, the deficit on the year beiny 
£612. as compared with a deficit in 1915 of £301. The capital 
expenditure was £23,446. and the loans outstanding are £20,800. 


Preston.— Mr. J. F. Simpson, the borough electrical 
engineer and tramways manager. has submitted to the Corporation 
Tramways Committee a report upon the supply of electricity for 
power purposes. At present the provision of electricity in the 
town and district, for both lighting and power. ia controlled by the 
National Electtic Supply Co., Ltd. It is pointed out in the report 


that the existing company produce a comparatively small amount 
of energy for power purposes, and that as a scheme to deal with 
the question on a sufficiently broad basis would involve the erection 
of a new power station. it is hardly to be expected that the com- 
pany would sink the necessary capital, in view of the fact that its 
powers lapse in 17 years. A case is made out for the equipment of 
Preston with a plant in readiness to meet the growing industrial 
demand and the expected expansion of trade on the conclusion of 
the war, and it is suggested that the Corporation possesses au ideal 
gite for a new generating station. 


Queenstown.—It is understood that there will be a con- 
siderable extension of electric lighting in connection with the 
new shipbuilding yard which is to be established : it is said that 
the scheme will also include the Rushbrooke Docks. 


Sheffield.—An application from the Electrical Trades 
Union for increased pay up to 498. per week for wiremen, cable 
jointers, and skilled electrical workmen has been acceded to. The 
preparation of plans and specifications for the buildings and equip- 
ment of the new power house at Blackburn Meadows is to be proceeded 
with ; one 10}-in. lathe and one screwing maching for the fitters’ 
shop at the Neepsend power station are to be purchased at a price 
not to exceed £237, 


Southwick.—The U.D.C. has decided to raise no objection 
to electricity for power being supplied by Brighton T.C. to a local 
firm, provided the Council’s rights are properly safeguarded. 


St. Helens.—The Electricity Committee has been con- 
sidering the question of supplying electricity to the proposed 
electrolytic works which the United Alkali Co. contemplates 
erecting ; provisional terms have been arranged, and it is hoped 
the new works will be oe for the borough. 


Stockport.— Yrar’s Working.—The accounts of the 
Corporation electricity aa for the year ending March 31st 
last show that over 15 million units were sold. and some 174 million 
generated, the total plant capacity being 11.000 kw. The total 
revenue for the year was £50.010. of which £30,000 was derived 
from power supply; the gross profit was £18,576. and, after 
meeting interest and loan charges. an expenditure of £3.400 on 
works of a capital nature. and transferring £1,028 to reserve. a 
balance of £3,000 remained (which is scheduled as available for 
rate relief). The electricity reserve fund only amounts to £1,859, 
but some £6,977 has been spent out of revenue on capital account. 

EXTENSIONS HELD Up.—At the last meeting of the Council 
attention was directed to a decision of the Government not to 
grant any facilities for the manufacture and installation of 
additional plant required by the electricity department. It was 
asserted that the plant was at present working at the top of its 
capacity, and it would be a serious matter for factories, the tram- 
ways, and the town generally if there was a breakdown. The 
chairman of the Electricity Committee said they intended to press 
for facilities for providing the plant. 

Stretford.— Application for badges has been made for four 
employés at the electricity works. but the Ministry of Munitions 
informed the U.D.C. that it was unable to issue the necessary 
badges. 


Swindon.— PLANT ExtENstons.—The T.C. has decided 
to lay down additional plant to enable current to be supplied to a 
new factory in the town. The estimated cost is £6000, 


Torquay.—The T.C. has decided to accept the offer of 
the Tramway Co. to pay #250 towards the extra cost of coal for 
the period from August Ist, 1915, to July 31st, 1916. and 10 per 
cent. per unit additional on the rates for current set forth in the 
agreement from July 31st next. The company had declined to pay 
an extra td. per unit as from August Ist, 1915. 


United States.—Rcturns published in the Electrical 
World show that the central station output in 1916 amounted to 
23.300 million KW.-hours, an increase of 23 per cent. over 1915, 
and the revenue from this source was $17 million dollars, an in- 
crease of 15 percent. The total income of “service companies ` 
was not less than 1,750 million dollars. and. with the revenue of 
manufacturing and other electrical ‘companies together, made a 
total estimated at 2.500 millions. Income for electric traction 
service is estimated at 750 milliona. 

The Central Stations placed orders for 2.000.000 KW. of steam 
turbines and 400,000 KW. of water turbine plant. 

In connection with the agitation for an increased diversion of 
water from Niagara. itisstated that plans and specifications have been 
prepared by the Niagara Falls Power Co. for modernising its plant, 
at a cost of $11,000,000, which will enable the company to develop 
180,000 H.P., instead of 90.000 H.P. as at present. Additional 
transmissions will be constructed to Buffalo and into Central New 
York and Pennsylvania. 


Warminster.—The B. 
lighting Order for one year. 


Worcester Park.—Proposkp K.L..—From correspond- 
ence read at the last meeting of the Parish Council, it appeared 
that both the South Metropolitan Electric Tramways and Lighting 
Co. and the Wimbledon T.C. are anxious to aupply electricity tothe 
district. Wimbledon Corporation, however, only proposed to 
supply a part of the parish, whereas the South Metropolitan Co. 
would supply the whole of the parish. It was resolved by the 
Council to agree with the decision of the R.D.C.. which was to sup- 
port the application of the South Metropolitan Co.. provided that 
satiastutory guarantees were given-in tho Act that the price to 
consumers should not excucd 6d. per units 


of T. has extended the electrie 
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TRAMWAY and RAILWAY NOTES. 


— | 


Bacup.—The Mayor reported to the Town Council on 
the recent arbitration proceedings with Rawtenstall re fares. and 
Councillor Lord said that although Bacup had proved its case, it 
had to pay half the costs of the award. The only satisfaction it 
had was that a lot of money had been thrown away, and no one 
was any better for it. except the arbitrator. 


Brighton.—Ev.ecrric Venye The Corporation, on 
the recommendation of the Works Committee. has decided to pur- 
chase a 8}-ton electric battery vehicle and a 5-ton steam vehicle, 
each to have interchangeable bodies, to be used for watering and 
veneral haulage. The Committee estimates that these two vehicles 
will do the work of six horsed vehicles. The present cost for horse 
and driver is 11s. 4}d. per day. The estimated cost. ineluding interest, 
depreciation, maintenance and wager., &c., is, for the steam vehicle, 
23s. Sd. per day; for the electric vehicle, 272. 7d. per day. 


Bradford.—Mr. Greenside, of the Labour Regulation 
Department, has madle his award in the dispute between the tram- 
way department and its engineering employés. In sending a copy 
of the award to the Amalzamated Society of Engineers, Mr. 
Greenside stated that the action of the engineers in refusing to 
work overtime pending a settlement was not only illegal but 
unjustifiable in the national interests. and if the offer of arbitration 
hal been accepted by them when made, the dispute could have 
been settled long ago. 


Burnley.—Strong criticism was made at a meeting of the 
Council on the suspension of the late cars, but an amendment in 
favour of reconsideration was defeated. 

A Sub-Committee of the Tramways Committee has been asked 
to report on the heavy increase in working expenses and the 
decrease in traffic receipts since the suspension of the late cars. 


Continental.— Russi1a.—On December 17th (O.S.) a 
meeting of the Committee on New Railways was held to consider 
the question of constructing the Neva suburban tramways for 
Petrograd from the town boundaries to Voznesensk. a length of 
about 20 versts. Besides groups of contractors, the Petrograd dis- 
trict and Government zemstvos asked for the concession with 
a limitation of the tramways tothe villaye of Ust-Izhor. The new 
Railways Committee, recognising the preferential claims generally 
of local public bodies, decided in favour of granting the right to 
construct the suburban tramways to the District Councils. giving 
preference again to the Council of the district most closely inter- 
ested. For the purpose of the construction of the tramways ax soon as 
possible, the Committee fixed the time to start work not later than 
May Ist (O.S.). 1917. and the date of completion to be not later 
than January Ist (O.S8.), 1919. 


Darwen.— Fare IncrEAsE.—The T.C. has decided upon 
an increase in the fares on the Corporation tramways ; otherwise 
the trauinways would have to make a further call upon the rates. 


Doncaster.— The T.C. has referred back to the Tramwavs 
Committee for reconsideration a proposal to construct a double 
tramway line from St. Sepulchre Gate to Baxter Gate. 


Dudley.— TRAMWAY AccIDENTS.—On Wednesday, last 
week, an adjourned inquest was held into the circumstances 
respecting the overturning of a car in Tipton Roadon January 4th. 
by which the conductress. Annie Payne, was killed. and 26 persons 
were Injured, The jury found that the accident was caused by the 
carelessness of the conductress in releasing the brake without con- 
vincing herself that she had received the proper signal to do s0. 
They also expressed the opinion that the Tramway: Co. was 
to blame for not having made some arrangement that would have 
prevented the accident. 

On the same day two cars came into collision in a fog on the 
single line on the Dudley and Stourbridge route at Scotts Green, 
and a motorman. John Mogan, was killed. At the inquest it was 
stated that Morgan was responsibie for the accident in leaving the 
loop. contrary to the regulations, which were to wait in the loop 
until the Stourbridge car had passed : also. that the conductresses 
should have acted as pilots. A verdict of “ Accidental death” was 
returned. 


Glasgow.— Finance.—It is recommended that the whole 
tramway debt be wiped off. and that no further sinking fund 
b2 provided except for further borrowinys, and that there shal 
be a cancellation of al] borrowing powers except for future exten- 
sions and additions to plant. In the course of a report by Mr. 
James Dalrymple. the general manager, it was stated that as the 
total amount of the accumulations of revenue invested with the 
Common Good now exceeded the amount of capital indebtedness, it 
was proposed to transfer from the depreciation and permanent way 
renewals fund to the sinking fund such a sum as would make the 
sinkiny fund equal to the capital expenditure. The total amount 
of capital expenditure was £3.835,150. The net amount owing to 
the Common Good was £2.32%.880. The proposal was that this 
sum should be taken out of the depreciation and permanent way 
renewals investment account. The total sinking fund already 
applied in reduction of debt was 1.506.267. which, added to the 
£2.328,889, would make the total sinking fund £3.835.156, being 
the exact amount of the capital expenditure. The effect of this 


arrangement would be that the sinking fund would equal the: 


capital expenditure, or. in other words, the whole of the debt would 
be wiped out, and there would remain a balance of €119.055 at the 
credit of depreciation and permanent way renewals fuad. 


Mr. Dalrymple pointed out that he thought it wise to ac: 
to this sum annually out of revenue. He suggested that tz- 
following sums might be set aside out of revenue to meet expend: 
ture in renewals: Permanent way. £39600 (¢ 200 per mile vt 
single track); power station and sub-station plant. € 14.827 (3 pe? 
vent.) : cars and electrical equipment of cars. £16,055 (3 per vent) 
other rolling stock. £2.790 (14 per cent.) ; and Clydebank bridze 
£09U (5 per cent.) --a total of £74,522. 


Halifax. Prorosep FARE [NCREAsSE.— At the k 
meeting of the Council. the proposal of the Tramway Committe: 
to increase the tramway fares by 50 per cent. was defeated Pya 
large majority. Many meetings of protest had been held bs 
business men as well as the workers organisation. No arranyr- 
ment has been come to with adjacent towns whose systems jeit 
up. and until such arrangement is made, nothing further can te 
done. 


L. & Y. Railway Electric Services.—Iu the annua: 
report of the directors of the Lancashire and Yorkshire Raiiwav. 
it was rtated that the electric train service on the Manchester as: 
Bury line, which commenced running on April 17th last. had sver 
every satisfaction. and that the change from steam to eiectoe 
traction had been ywreatly appreciated by the public. 


Liverpool. — YEAR'S WORKING.— At the meeting of the 
City Council, last week, Mr. E. Russell-Taylor said that last year 
they made a greater profit on the tramways than prior to the war. 
notwithstanding that their expenditure had increased by £1470 
of which £50,000 represented increased waves and bonuses to the 
employés. They carried 157.636.5953 passengers, 13.500 more than 
in the record vear of 1013, including 43% million soldiers arc 
sailors carried free of charge. Of their 2.700 employés, 1.900 ha: 
joined the Forces, and 100 had been killed. 


London.—It is stated that every endeavour is being made 
to commence the through “ Bakerloo”™ tube service het ween th 
Blephant and Castle and Watford on March Ist. and to this end 
the Central London and Piccadilly Companies are lending cars 
owing to the present shortage. The Ealing extension of tne 
Central London line has been completed for steain trains. bat 
shortaye of equipment prevents ita electrification. 


Manchester. — Trarric Concestion REPoRT.— Tie 
report of the Select Committee of the Corporation appointed to 
deal with the problem of trattic congestion in the city deals exeiu- 
sively with the problems of trainway transportation. and a sweeping 
acheme of reform is suggested. The report suggests the use ot a 
portion of the old infirmary site, in Piccadilly. as a tram terminns 
the erection of veneral tramway offices on another portion, and the 
acquisition of the whole of the open spaces and squares in the city 
for tramway terminals. The construction of six great arteries and 
the cutting of new streets is also recommended, as well aa that 
there should be a limitation of tramway tratħic within a certain 
prescribed area in the centre of the city. 


Preston.—YrARS WorKING.— The annual report of the 
Corporation. tramways department shows that the .total revenge 
amounted to £51,332. or an increase over the previous 12 mouths ut 
C3.557, the passengers having increased from 10.76.351 to 
11.631.232. The working expenses and war service allowance: 
amounted to £31.201. The gross profit was £20,180. and after 
deducting financial charges there was a balance to be earrie) 
forward of £3,097. The reserve fund had been increased to 
£47,300, 


Rotherham. — PURCHASE or Cars.—The Tramwass 
Committee proposes to purchase 10 second-hand cars to relieve the 
present pressure on all routes. 


Salford. — Fare Ixckease.—The T.C. has decided to 
increase the fares on the Corporation tramways. which are now 
paving £32032 per year in increased wares, war bonuses. and 
allowances to dependents of employés on active service. and. in 
addition, meeting many other higher charges. 


Sheffield.— PURCHASE OF Cars, &¢.—Owing to the 
curtailment of the railway services. there is need for additions’ 
cars on the Sheffield and Rotherham through service at certain 
periods of the day : a meeting is to be arranged with the Rothe:- 
ham Tramways Committee on the question of a more frequent 
service. In view of the fact that the Ministry of Munitions ha 
not granted a permit for the purchase of 25 new tramears. the 
offer of the L.C.C. to sell 10 four-wheel double-deck cars is to be 
accepted. The Tramways Committee has confirmed the action of 
the city surveyor in purchasing 75 tons of rails from the Brighten 
Corporation. The cost of constructing var top covers required for 
the converted single-decked cars, the construction of which is bein: 
continued in ‘the department workshops, is to be met out of 
revenue. 


Stockton-on-Tees.—Prorosep Tramway PURCHASE.— 
The T.C. has decided to discuss at a special meeting the question 
for purchasing the tramway undertaking in conjunction with the 
Thornaby and Middlesbrough Corporations. 


Stretford.—The B. of T. has extended for a fnrther vear 
the time in respect of the tramways and works referred to in 
Sec. 3l of the Manchester Corporation Act. 1911. excepting a por- 
tion of tramway in the U.D.C. of Cheadle and Gatley authorised bv 
the Manchester Southern Tramways Act, 1903. The U.D.C. has 
decided to oppose the renewed application to the Light Railwav 
Commissioners by thespromoters off the Lostock Light Railwac- 
Order. ` 
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U.S.A.—The Illinois Central Railway has submitted to 
the Chicago Railway Terminal Commission a comprehensive plan 
for reconstructing the lake front passenger terminal, and including 
the electrification of its suburban passenger service within five 
years. 

The Traction and Subway Commission has made public a portion 
of its report on the improvement of transportation in the city, 
which will involve an estimated cost of 8260.000.000. for which 
58 miles of subway and 525 miles of surface lines can be built 
(single-track mileaye being reckoned). 


Walsall.—With a view to urgent repairs being carried 
out at the generating station, the tramway service was shut down 
on three days between 9 a.m. and 8 p.m. The increased price to 
be paid for energy will involve an additional expenditure by the 
traiway department of about £1,000 per annum. 


Wolverhampton.—In order to resume the "bus service to 
Penn, it is proposed to purchase two Tilling-Stevens petrol-elect ric 
chassis and suitable bodies, at an estimated cost of £1,016 each, 
a'so a second-hand Albion ‘bus. 


TELEGRAPH and TELEPHONE NOTES. 


Brazil.—A wireless station has been discovered five miles 
from Rio de Janeiro. at Nictheroy. It is stated that it was 
established to communicate with the German ships detained in the 
harbour, 


Spain.—A decree has been issued placing all wireless 
telegraph stations in Spain under official supervision, and henceforth 
they will be worked under State control. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdare.—March 7th. Powell-Duffryn Steam Coal Co. 
Electrical goods tur 12 months, Stores Manager, Aberaman Offices, 
Aberdare. 


Australia.—SyDNEY.—March Sth. Council. One 7,500- 
K.V.A. turbo-alternator. See “Official Notices” January 5th. 

ADELAIDE.—March 28th. P.MLG.’s Department. Telephones, 
telephone parts, line and battery material, kc. Schedules 444 to 453. 
See ` Official Notices ` February 2nd. 

MELBOURNE.—March 21st. Victorian Railways. 200 half-watt 
lamps and 100 lanterns : also 100 contact couplings.* April 4th. 
Terminal blocks (complete) for electrical connections. Australian 
Mining Standard, l i 

March 7th. Council. 1.048 electricity recording meters. See 
‘Official Notices “` February 9th. 

BRISBANE.—Mareh 28th. P.M.G.’s Department. Cable (switeh- 
board), Schedule 394. 


Argentina. — BUENOS AIRES. — March 30th. Electric > 


carbons during 1917, for the municipality. Local representation. 
Conditions from Oficina de Licitaciones, Intendencia Municipal de 
la Capital, Avenida de Mayo 525, Buenos Aires. — B. of T, Journal. 


Barrow. — March oth. Corporation. Electrical stores 


for 12 months. Borough Electrical Engineer. 


Bolton.— March 7th. Electricity Committee. 
and stores. See “Official Notices ` to-day. 


Materials 


Canada.—March 2a8th. Toronto Electric Commissioners. 
Synchronous condensers, 5.000. 7.500 or 10,000 K.V.A. capacity. 
See “ Official Notices ` February 9th. 


Grenada.— March 31st. 


Government electric light and power concession, already announced, 
has been extended to March 31st. 


Harrogate. — March 5th. Corporation. By-product 
steam boiler plant. See “Official Notices’ February 2nd. 


Kilmallock.—March 5th. Kilmallock (Co. Limerick) 
E.L. & P. Co., Ltd. Hydraulic turbine. dynamo and motor booster, 
battery, switchboard. See “ Official Notices ` to-day. 


London. — BerMonpsey. — February 22nd. B. of G. 
Electric lamps. Mr. E. Pitts Fenton, Clerk, 283, Tooley Street, S.E. 


The time for tendering for the: 


HAMMERSMITH. -February 28th. B.C. Electricity stores for 
12 months. See “ Otlicial Notices’ to-day. 

METROPOLITAN WATER BoAaRD.—March 8th. Twelve months’ 
supply of electric lamps. Chief Engineer, Savoy Court, Strand, W.C. 


Londonderry.— March 17th. Corporation, Engine-room 
stores. carbons. electricity meters, cables, &c., for the Electricity 
Department. Town Clerk. 


Macclesfield.— March 14th. Cheshire County Asylum, 
Electrical woods for one year, Mr. W.G. F. Tingay, Clerk to the 
Asylum, Parkside. 


Manchester.— March 7th. Electricity Committee. Coal- 
conveying plant and suction ash plant. See “Official Notices " 
February 9th. 


Spain.— Tenders have lately been invited by the muni- 
cipal authorities of Finisterre (Province of Coruna) for the con- 
cession for the electric lighting of the town during a period of 
six years. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Department in London. 


CLOSED. 


Basingstoke.—In consequence of the enormous increase 
in the cost of crude oil for the Diesel engines at the electric 
generating station, the Council has accepted the tender of Mesars. 
Cole, Marchent & Morley. at £450, for converting the three engines 
so that tar-oil may be used. The difference in the present prices 
of the two oils is about £4 per ton, which on a year’s consumption 
is estimated to effect a saving of from €400 to £460. after paying 
the cost of converting the engines. A tender for 200 tons of tar- 
oil, at not exceeding 90s. per ton, has been accepted. 


Bridlington. — T.C. 200 tons of Pope & Pearson's 
washed small coal from the Normanton Pit, for the electricity 
works : Provincial Coal Supply Co., [td., £1 1s. per ton. 


Electrie lighting of two shops in 


Glasgow. — T.C. 
Cable for the 


Gallowgate : Messrs. Smith & Stevenson, £41. 
Tramways Committee : Liverpool Electric Cable Co. 


Sheffield.—Corporation. Accepted tenders :— 


Electrice Construction Co., Ltd. Direct-current traction switchboard, 
converter, and feeder panels, for Newhall Koad sub-station. 

A. Reyrolle & Co., Lta.—H.T1T., 3,000-volt loose sub-station switchgear, 

H. C. Hornbuckle.—Erection of sub-station, Newhall Road. 

Mortimore, Lyon & Co.--Gencrating set and condenser for charging 
electric vehicles, £810. 


Sunderland.—T.C. Tenders accepted :— 
Babcock & Wilcox, Ltd.—Boiler stanchion. 

British Mannesmann Tube Co.. Ltd.—Boiler tubes. 
Ferranti, Ltd.—E.H.T. switchgear. 

Thos. Ness, Ltd.—Pitch and creosote oil. 


Wolverhampton.—Corporation Electricity Committee :— 
Reyrolle & Co.—Two switch panels, with instruments, transformers, &c., 


£670. 
Staveley [ron Co.-- Large c.i. pipes, £750. 


FORTHCOMING EVENTS. 


Institution of Mechanical Engineers.—Friday, February 16th. At 6 p.m. 
At the Institution of Civil Engineers, Great George Street, S.W., Annual 
general meeting. Paper on * Alternating Stress Experiments,” by Mr. W. 
Mason. 


Greenock Electrical Soctety.—Saturday, February 17th. Visit to Delling- 
burn power station. (Members to meet at 2.30 p.m.) 

Thursday, February 22nd. At 7.45 p.m. At 22 West Stewart Street. 
Paper on * Electricity Supply Costs," by Mr. F. H. Whysall. 

Association of Mining Electrical Engineers.—Saturday, February lth. 
At 4.30 pm. At the Royal Technical College, Glasgow. Paper on “ Elec- 
trical Converters,” by Mr. C. S. Buyers. 

Saturday, February 17th. At 830 p.m. At the Midland Hotel, Mans- 
field. Puper on ** The Steam Turbine and its Industrial Application,” by 
Mr. P. J. Plevin. 

illuminating Fngineering Society.— Tuesday, February th. AtS p.m. At 
the Royal Society of Arts, John Street, Adelphi, W.C. Paper om “The 
Effect on the Eye of Varying Degrees of Brightness and Contrast,” by 
Dr. James Kerr. 


Institution of Civil Engineers.—Tuesday, Febrnary Ath. At5.30 p.m. At 
Great George Street, SSW. Paper on "The Cominercial Metering of Air, 
Gas and Steam,” by Mr. J. L. Hodgson. 


Institution of Electrical Engineers.—W ednesday, February 2st. At 7 p.m. 
At the University, Edmund Street. Discussion on " Fuel Economy." 
(Scottish Local Section) —Friday, February 16th. At 7.30 p.m. At 
207, Bath Street, Glasgow. Eighth Kelvin Lecture, ‘‘Some Aspects of 
Lord Kelvin's Life and Work,” by Dr. A. Russell. 
(Yorkshire Locs! Section).— Wednesday, February 2ist. At 7 p.m. 
At the Philosophical Hall, Leeds. Paper on ‘Some Points in connection 
with Engineering Specitications,”’ by Mr. J. Shepherd. 
Liverpoo! Engineering Soctety.— Wednesday) February 21st. At the Royal 
Institution, Colquitt Street) Diseusstonomwe The Gladstone Doek,” 
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ELECTRICAL DEVELOPMENTS AT 
PERTH, W.A. 


RECENT issues of the West Australian contained a lengthy descrip- 
tion of the new East Perth power station and E.T. electrical 
distribution system, which, as mentioned in our issue of Jan. 26th, 
has been partly brought into use. As our readers are aware, the 
scheme has been carried out by the W.A. Government, which has 
eutered into various agreements, and notably with the Perth and 
Fremantle authorities for the supply of energy at cheap rates, 

The power station, which is situated on the banks of the Swan 
River, was commenced in June, 1914, and placed in partial 
operation on December 3rd last, the constructional work having 
been seriously delayed owing to shipping ditticulties. When 
completed the plant will have a capacity of 12.000 Kw.. but 
space will be available for another 4.000-KW. unit, which it is 
expected will meet all requirements for some years, including 
suburban railway electrification. 

The buildings are of steel and concrete, standing on a conerete 
raft foundation supported by piles. The coal is brought in by 
railway, automatically weighed and elevated, and conveyed to 
$00-ton bunkera over the boilers; the ashes are discharged by a 
suction-ash plant. Six = marine-type Babcock boilers. with 
economisers, superheaters, and chain-yrate stokers. are installed ; 
the boilers supply steam at 210- lb. per sq.-in. pressure, super- 
heated to 600° F., and each has a normal rating of 20,000 Tb. steam 
an hour. 

Each turbine is suppl'ed with steam from a plant unit consist- 
ing of two boilers, two economisers, with an induced drauvht plant, 
chimney, and feed pump. Each turbine unit consista of a 
4,00U0-KW. set supplying 40-cycle. three-phase energy at 6.000 volts 
pressure and running at a speed of 2.400 R.P.M.; all the turbine 
auxiliaries are operated from a transformer. supplied direct from 
the alternator, thus ensuring their operation should the machine 
oil switch trip. An alternative interlocked supply is also provided 
from the main bus-bars. 

Two motor-generatora and two batteries supply energy for 
the electrical control of the switchyear and for lighting. The 
surface condensers are supplied with river water by vertical-type 
circulating pumps; the air pumps are of the three-throw type 
driven by geared induction motors. 

The generators are equipped with forced ventilation. through 
cloth filters, the air being discharyed outside the building. The 
oil switchgear is installed in a special switch-room, and is of cubicle 
construction ; Merz-Price balanced protective gear is fitted to the 


generators, and the Merz-Hunter split conductor system has been _ 


adopted for trunk feeder work. 

The local tramways are supplied through self-svnchronisiny 
rotary converters giving 600 volts direct-current ; two 1.200-KW. 
machines are installed at the tramway sub-station, and two similar 
sized machines at the power station. 

It ts stated that the expenditure on the power house to date has 
been £274,000, which will rise to £320,000 on completion : the 
expenditure on the ring main which supplies the sub-stations 
erected by the Perth City Council is stated to be €23.000; the total 
approximate cost of the scheme to the City Council is £162,878 ; 
the estimated total Government expenditure upon the whole 
scheme from Fremantle to Midland Junction. including power 
house, sub-stations and transmission, is £375,000, 

A sub-station is provided adjacent to the power station, in which 
energy from the latter is stepped up from 6.000 to 20,000 volts 
pressure for transmission to Midland Junction and Fremantle. 

The transmission line was erected by the tramway department, 
and is in duplicate throurhout ; it supplies step-down snb-stations 
at Midland Junction werkshops, Ways and Works Department, 
Midland Junction Council's station, Guildford Councils station, 
West Guildford Roads Beard’s station, and Messrs. Cumming, 
Smith & Co.'s works at West Guildford. The transmission consists 
of copper wires carried on Jarrah A type poles ; each line is rated 
at 2.500 KW. A similar line is being constructed to Fremantle by 
way of Victoria Park and South Perth to the port: it will also 
supply the Naval Base at Cockburn Sound. 

The Perth Council's four sub-stations and the tramway sub-station 
‘are supplied through a three-core paper-insulated and armoured 
ring main: the Murray Street sub-station serving the city proper, 
is the largest, and contains four 500-K.V.A. transformers viving a 
supply at 440 volts for power and 250 volts for lighting. The area 
covered by the City Council's supply is divided into 26 sections for 
distribution purposes. The Wellington Street sub-station has a 
capacity of 1,000 K.v.A., Colin Street and Palmerston Street. each 
400 K.V.A., anda fifth sub-station of 200 K.V.A. has just been erected 
at Maylands, The total cost of the five sub-stations has been 
£17,230. 

The Council's agreement with the Government provides for 
supply within a 5-mile radius of the G.P.O.. the Governtnent 
reserving to itself the right to supply tramways and railways, The 
Government is to supply energy to the Council at the cost of pro- 
duction. but not exceeding “Tod. per unit. and the Council will add 
the necessary capital charges, dc. Most of the consumers in the 
radius ‘have undertaken to take energy. but several of the munt- 
cipalities, including Subiaco and South Perth. are standing ont. 
The consulting engineers to the scheme are Messrs. Merz and 
McLellan, who have been represented by Mr. C. T. Briges, while 
Mr. W. T. Taylor is acitiny as Superintendent for the Government. 

It is believed by those in charge that under the arrangements 
entered into an output of 16 million units will be sold in the first 
year of complete operation, and that tho undertaking will prove 
moro than seif-supporting. 


The contractors for the buildings and boilers were Meaars. Bab- 
cock & Wilcox ; forthe turbine plant amd condensers, Meserea. Willans 
and Robinson: for the switcehvear, transformers, and rotaries, the 
British Westinghouse Co. ; and for cable and line material, Messrs 
Callenders. 


NOTES. 


Compound for Use in Building Dry Batteries.— The 
war in Europe has caused a scarcity of Various articles onee avail- 
able in larve quantities, and much effort and ingenuity has been 
exerted by all the warring nations toward finding snbetitutes for one 
thing and another. It had bwen the custom abroad until almost a 
vear avo to use wheat or rye tonr for thickening the electrolyte of 
dry batteries, but since there is now rather a scarcity of these 
cereals attention has been turned to other substances. Of these. 
kieselvuhr, water-vlaas, velatine. starch, sawdust. and ylass- wool} 
seein to have proved satisfactory. One of these products, or an 
admixture of several of them. is used asx the base or binder. For 
the electrolyte proper is used well-powdered salammoeniac, calcium 
acetate. zine chloride. and thin retined ylyeerine in the proporuon 
of about equal parts of salammoeniac and calcium acetate, No 
grammes of cach, 40 grammes of zine chloride, and 10 prammes of 
glycerine. The mixture is stirred energetically after being covered 
with distilled water at a temperature of 40° C.. and until all solid 
matter is dissolved and thorouvhty mixed in one concentrated 
solution, Which is then allowed to be taken up by the binder, 
forming a paste which is then applied between the plates of the 
cell or battery to torm the electrolyte. The whole is enclosed ina 
casing of parafin fitted with venta for the eseape of yas. The 
addition of equal parts of calcium acetate and zalammoniac is said 
to make a very satisfactory mixture, one which haa high con- 
ductivity and does not cerystallise, nor is it hygroscopie.—- Electrical 
World, 


Employers and the Future of Industry.—In the report 
of their proceedings during the past year., the Employers 
Parliamentary Council express the opinion that when the time 
comes for taking stock of the nation’s industrial resources, in view 
of the universal competition which will rie the markets of the 
world, it will be found that any return, even on a small scale. to 
the conditions which yoverned national production in the period 
before the war would be disastrous, and possibly fatal, to British 
interests both at home and abroad. It may. say the Council. be 
assumed as extremely unlikely that the systematic restriction of 
output which prevailed before the war, and is. unhappily, still 
existent. will ever avain find favour in this country outside the 
ranks of the Labour Unions. 

The Council note eviderce on every hand of the growing feeling 
of distrust in the old methods of Labour Unioniam. The fact of 
those methods having to be abandoned to meet national neceasities 
has impressed itself strongly even on the minds of those who 
formerly excused them as promoting the interests of Labour. 
While it is only natural that such a body as the Trade Union Con- 
gress should formally reiterate its demand that pre-war conditions 
should be resumed, in accordance with the vuarantees given by the 
Government, when it was found essential that those conditions 
should be set aside for war purposes. it may be noted that, so far, 
no reasons have been advanced for reverting to the evil practices 
which the pressure of direful circumstances caused to be discon- 
tinted. but a multitude of reasons--most of them obvious and 
incontrevertible-- have been put forward in favour of saner reyula- 
tions with respect to labour and industry. which it will soon become 
of vital importance that all classes concerned should strictly 
observe. The demand that after the war labour shall take a 
larger share of the protits of industry. a demand that has been 
endorsed by several members of the Government, and with which 
sympathy has been expressed in many influential quarters, is. in 
the opinion of the Council one to which no reasonable 
exception can be taken. provided that Labour. earnestly and whole- 
heartedly, performs its part in the yveneral scheme of production, 
and thus establishes na good title to the claim for greater 
remuneration. A high standard of production can be maintained 
only if the energies of Capital and Labour alike-are exerted to 
their utmost capacity. Whatever the conditions under which 
various industries are conducted in the future, whether systems of 
co-partnership, or profit-sharing, or wages, the effort everywhere 
will have to be of a generally sympathetic and high-spirited 
character if all concerned are to benefit in the shape of increased 
gains. 


Explosion Due to Static Electricity —A Daily Krpress 
dispatch from Annapolis states that electricity generated by the 
friction of a fur coat worn by Surgeon Raymond Spear, of the 
United States Navy, | grounded ” through a motor-car standing on 
wet ground, and caused a spark which exploded the petrol. 
Surgeon Spear was severely burned, and the vebiele was destroyed. 
It in explained that the snrgeon had walked to bis yarage while 
wearmny his fur coat and rubber boota. The flapping ot the 
coat avainst his legs turnished suthcient friction to venerate the 
electricity, while his boota insulated him trom the ground and 
allowed his body to store it. When he approached the motor-cara 
spark was made which brought about the explosion. 


Viena Tramways.—Owing to lack of coal the tramway 


service in Vienna has loon ctopped for the prosont betwoun 0 am. 
and 3 p.m.—Zimces. l 
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Volunteer Notes—Firrst Lonvon ENGINEER VOLUN- 

TEERS.-—Headquarters, Balderton Street, Oxford Street, W.—Orders 
“tor the week, by Lieut.-Col. C. B. Clay, V.D.. Commanding :— 

Monday, February \VOth.--Technical for Platoon No. 9, at Regency 
Street. Squad and Platoon Drill, Platoon No. 10. Signalling 
Class. Recruits’ Drill. 6.30-—8. 

Wednesday, February 2\st.—Instructional Class, 6.15. 
Drill, Platoon No. 1. l 

Thursday, February ??nd.—Platoon Drill, Platoon No. 7. 
lance Class by M.O., 6.30. 

Friday. February 23rd.—Technical for Platoon No. 10. Regency 
Street. Squad and Platoon Drill, No. 9. Signalling Class. 
Recruits’ Drill, 6.25— 8.25. 

Naturday, February 24th —N.C.O.'s Class, 
pany-Commander Fleming. 

Entrenching.—Suspended until further orders. 

Telephone Number,—The Telephone at Headquarters is now 
Mayfair U969, 


Platoon 


Ambu- 


2.30, under Com- 


(By order), MACLEOD YEARSLEY, Adjutant, 


Tramway Rails.—The following statement appears in 
the February issue of the Journal of the Tramways and Light 
Railways Association :— 

“ A small Sub-Committee was formed in 1915 with the object of 
providing tramway rails to those members who were in urgent 
need of same. Nevotiations took place with a Committee of Manu- 
facturers, and members were circularised in order to ascertain the 
quantities required. 

“ Applications for nearly 13,000 tons were received, but subse- 
quently, owing to the prices quoted, several of these decided to 
withdraw. It was then found that the net amount remaininy was 
not sufficient to induce the Committee to approach the Ministry. 
The manufacturers of special work, Messrs. Edgar Allen & Co., 
Ltd.. and Messrs. Hadfield's, Ltd.. were applied to. and with their 
help they were able to assist members to the extent of 580 tons— 
211 tons BS No. 1, le, 2, 2c: 135 tons No. 4, te : 234 tons No. 5, 5c. 
Stocks are now exhausted, but if any of our members should have 
a gurplus of rails and will let the secretary know it would materially 
help other members with their shortage.” : 


The Brittleness Produced in Steel Springs by Electro- 
plating.— Messrs. M. DeKay Thompson and C. N. Richardson have 
‘investigated the fact that small steel springs become brittle when 
plated in copper cyanide baths. Plating in a nickel bath containing 
no cyanide had no such effect. 

Though the explanation of the brittleness produced in a spring 
wire when used as a cathode in a hot cyanide solution could not be 
found, the following results were obtained :— 

Spring steel becomes brittle when used as cathode in a hot 
cyanide solution, either sodium cuprocyanide or simply sodium 
cyanide. The effect is more pronounced with the simple salt. 
Brass and phosphor-bronze are not affected. Brittleness is not 
produced by the liberation of hydrogen on the steel. The carbon 
content is not changed by the electrolysis. The crystalline struc- 
ture is not changed by electrolysis. The brittleness is not pro- 
duced in annealed wire; the brittleness is produced by use as 
cathode whether the wire is coiled. or not bent in any way. The 
brittleness is not produced when the wire is used as anode, or when 
it is suspended in the solution without the passage of electricity. — 
Met, and Chem, Engineering. 


Electrometallurgy in the U.S.A. in 1916.— The in- 
stallations of electric steel furnaces.in the United States approxi- 
mately doubled in 1915 and continned at an almost undiminished 
rate in 1916. The chief trouble met with is a lack of experienced 
operating men. High-speed tool steel is now being manufactured in 
-ton heats as a regular procedure, in contrast with the 100-1b. pourof 
the crucible. The heavy demand for high-speed tool steel and the 
difticulty of securing crucibles at any price have made the electric 
steel furnace an economic necessity. 

A considerable number of electric furnaces have been installed 
in foundries for the manufacture of steel castings. More installa- 
tions are contemplated involving the use of the electric furnace in 

_a duplex process with the open-hearth furnace or the converter. 
Several electric furnaces are melting ferro-manzanese before ad- 
ditionto steel. 

In Germany ~—formerly the largest producer of electric-furnace 
steel—the heavy demand for tool steel has also resulted in an 
increased use of the ebectric furnace for steel making. In August 
the production. reached 17,000 tons per month, or six times teh 
monthly production at the outbreak of the war. On the other 
hand, the production of crucible steel has remained stationary, 
The monthly production- of electric-furnace steel in Germany is 
now double the crucible output. 

On a smaller scale there has been a heavy increase of ferro-alloy 
manufacture in the United States. Threenew manufacturers of ferro- 
tiliconstarted production during the year. At theoutbreak of the war 
about halt of the domestic terro-silicon consumption was imported. 
but now practically all ferro-silicon needed for consumption is 
manufactured there, and a small amount is being exported. To 
pravide part of the needed furnace capacity a calcinm carbide 
plant in Niagara was switched over to ferro-silicon manufacture. 
During the period in question the domestic consumption of ferro- 
silicon donbled, and is estimated at 45,000 tons annually. 

The largest domestic producer of ferro-chrome was able tosupply 
the increased needs of the stcel industry. With other alloys, such 
as ferro-tungsten, ferro-.vanadium, ferro-titanium, and ferro-molyb- 
denum there has been an increase of production, and several plants 
have been established. There is now sufficient plant capacity in 


‘ 


‘distributed for various purposes by the manager. 


the country for filling all domestic requirements of ferro-tungsten, 
and for the first time considerable quantities of ferro-tungsten are 
being exported. Exports of ferro-vanadium have doubled since 
1915. Most of the new producers are using the electric furnace. 
Ferro-titanium is produced at Niagara to the limita of plant capa- 
city, and the demand is greater than the power supply. A fair 


. quantity of ferro- molybdenum is being manufactured in the United 


States, and towards the end of the year there was a marked increwse 
in demand for foreign shipment. believed tu have to do with the 
lining of big guns. Ferro-uranium was produced commercially for 
the first time in the U.S.A., and may be added to the new products 
of the electric furnace. 

Aluminium manufacture in the United States enjoyed in the 
past year undoubtedly the maximum production and maximum 
prosperity in its history. 

As a result of operations started in 1915 several plants are pro- 
ducing on a small but commercial scale by electrolysis very me 
metallic magnesium. 

Among new electrometalluryical enterprises electrolytic zine 
looms large. There is the electrolytic zinc plant of the Anaconda 
Copper Co. at Great Falls, Montana, with a production of 100 tons 
of electrolytic zinc per day. while as a result of the Bully Hill 
experiments of the General Electric Co. a $350.000 electrolytic zine 
plant is being erected at the Mammoth smelter in California. 

The electrolytic copper refineries that were hit so hard at the 
start of the war have all been working to the limit of their capa- 
city. Electrolytic refining has also apace @ success with tin.— 
Met. and Chem. Engineering. 


The 1886 Company: a Long Arm.—A note from. 
Moscow says that the Governor (N. V. Chelnokoff) of Moscow has 
returned from Petrograd, where he attended a sitting of the 
Committee for Combating German Predominance, at which a 
project for the liquidation of the 1886 Company was submitted, 
according to which it was proposed to form a new company to 
take the place of the Electric Lighting 1886 Company. Forty 
per cent. of the shares would be transferred to the Treasury ; 30 per 
cent. to the Moscow and Petrograd Town Councils ; the balance to 
be left with the present shareholders, subjects of Neutral Powers. 
The whole concern, Moscow and Petrograd, is valued at 55,000,000 
roubles. A subsequent advice is as follows :— 

At a recent sitting of the Moscow ‘Town Council, a member 
(M. Mazing) explained how the Ministry of Trade and Industry 
granted a 4,000,000 R. subsidy to the 1886 Company. The KRuzkiya 
Viedumosti recounts his statement as follows :— Recently it has 
been shown that the company required 6,000,000 roubles to 
carry on its business. The company explained that failing such a 
grant, Moscow would be left without current for both lighting and 
industrial purposes. Previous to the beginning of the war, all 
the money at the disposal of the company was sent to Berlin. 
There remained only a few hundred thousand roubles, which were 
It appears that 
the banks will not vive the company money. The position of the 
company is such that it is impossible to say to whom the money 
may be given on credit, and from whom one may expect to receive 
it, for a continuous change in the position of the company is taking 
place. When it was shown that the banks would not advance 
money, the president of the board of the company, General 
Tzventorzhitsky, proposed to ask for it from the Ministry of Trade 
and Industry. The representative of the Ministry of Finance, 
Kukelbeker, supported the proposition. This support. was sufficient 
for the presentation of the request. The representative of the 
Moscow Town Government desired to take part in the preparation 
of the memorandum, but he was informed that the board had 
sufficient grounds for the success of the application, and did not 
require any co-operation by a representative of Moscow. The 
grounds appeared to be quite sufficient, and the request was 
acceded to, though for a lesser sum. The Minister of Trade 
decided to grant the company a 4,000,000 roubles subsidy. This 
sum will, of course, be of great assistance to the company. 

Information on the allocation by the Council of Ministers to the 
1886 Company of a 4,000,000 roubles loan has produced a grent im- 
pression in the Town Council, says the .Veruie Vremya. It was 
hoped in the Council that the financial difficulties experienced by 
the company would hasten the decision on the point of liquid- 
ation. The President of the town made a detailed report to the 
‘Town Governor on the discussion that took place on the subject at 
the last meeting of the Special Executive Council, when N. I. 
Sushkin said that the former Minister of Trade and Industry, V. I. 
Tiniryazeff, having strong relations with the banks. had decisively 
stated that the company would not obtain credit before the decision 
of the question of liquidation; and, on the contrary, a larve credit 
would be opened on the transfer of the concern into the hands of the 
town. After this report was read, the Town Governor immediately 
sent detailed reports to the Minister of Trade and Industry, Prince 
Shachovsky, and to the President of the Committee for Coping 
with the German Predominance, Stishinsky. In‘these reports Mr. 
N. V. Chelnokoff recalls the opinion of V. I. Timiryazeff, and 
asks tor the speeding-up of the decision to liquidate. But appa- 
rently the Special Council of the lass Company has a long arm in 
the Petrograd administration, since the question of a loan was 
decided in a couple of days. At a later sitting of the Town 
Council on this question. a protest will probably be reg ltered 
against such Government support of a German concern. 


Appointments Vacant.—Several station engineers for 
40-80-KW. oil-driven electric power stations jn Lincolnshire for the 
War Department—Northern Command (50s. to 60s.); cost clerk 
(male or female) and shift engineer (5(s.) for the Walsall Borough 
Electricity Department,;-S¢e our advertisemcat pages to-day, 
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Late Legal.—BuLUNpELL z. Comixs.—In the Court of 
Appeal, Lords Justices Swinfen Eady and Bankes, and Mr. Justice 
Lush heard an appeal by Mr. C. J. Weld Blundell from the verdict 
and judgment viven against him in a libel action brought by Mr. 
Comins, of Chas. Comins & Co.. chartered accountants, of London. 

Mr. Parfitt. K.C.. for the appealing defendant, said that Comins 
had been for about four years auditor of the Float Electric Co., and 
as such he made a monthly statement for the information of Mr. 
Weld Blundell, who really was the company, and had put larre 
sums of money into it, £500 damages had been awarded to Mr. 
Comins in respect of a letter which had also formed the subject of 
an action by Mr. Lowe. a former manager of the company. In 
reply to a question by Lord Justice Swinfen Eady. Counsel said 
that the grounds of the appeal were that the dainages were exces- 
sive, and that there was misdirection on the part of the Judge in 
omitting to direct the jury that the defendant ought not to be 
responsible for any injury to the plaintitfs reputation by the 
dropping of the letter and its consequent publication. 

Without calling on the respondent, the Court disinissed the 
appeal, 

Lord Ju-tice Swinfen Eady said the letter complained of was a 
serious libel, [t imputed mistonduet to a professional man in his 
profession, True, the defendants communication was to his own 
professional adviser, and it might be that the plaintiff never even 
heard of it. Certainly. it was not a communication made and 
intended to be communicated to the plaintitf. But. on the other 
hand, the damages could not be restricted to such pecuniary loss 
as the plaintiff could establish that he suffered. ‘The damages 
were at large. That being so. could it be said that £500 was so 
excessive in amount that the jury must have been under some 
wrong impression, or acted on some wrong principle? He 
thought not. It was not for the Court to say whether the amount 
was such as they would have awarded. 

Lord Justice Bankes agreed with regret. (1) Because the language 
ured by the defendant was so absurd that very little importance 
would be attached to it, especially by those who knew the 
defendant ; (2) because the tendeney of juries at present was to 
award extravazant daqnages in libel actions. 

Mr. Justice Bray concurred. 

The appeal was therefore dismissed. 


Institution and Lecture Notes.—Royal Society of 
Arts. -In the programme of forthcoming arrangements, is a fixture 
tor March 7th. at 4.30 p.m. when Mr. J. H. Vickery, LL.B.. will 
lecture on German Business Methods.” 


Institution of Electrical Engineers. —The Council of the Insti- 
tution has contributed £500 towards the cost of translation of 
the specifications of the Engineering Standards Committee into 
foreion languarer. 

The Conneil is also purchasing £5.250 new War Loan and the 
Benevolent Fund £700. these amounts being in addition to any 
wnounts that may be transferred. 

An alteration inthe programme of the Scottish Local NECTION 
forthe session provides for an Edinburgh meeting of the Section 
on March 20th. to hear a paper by Mr. G. A. Juhlin on “Voltage 
Regulation of Rotary Converters.” 


Association of Municipal Electrical Engineers.—The list of 
members of this Association now includes nearly every municipal 
electrical engineer in the country. No congress was held last 
yer. owing to the president and ọther members being away on 
active service. It is hoped. however, to hold a congress this vear. 
either at Cape Town or Durban. for which the following papers 
have been provisionally accepted :-—- 

l. Tariffs. by Mr. John Roberts, Durban. (Further discussion and con- 
sideration of paper printed in Proceedings.) 

2. “ Standardisation,” joint paper by Mr. John Roberts, Durban, and Mr. 
B. Sankey, Port Elizabeth. 

3. Gas Plant.’ by Mr. F. Castle, Oudtshoorn. 

4. °° Design and Management of Small Power Installations,’ by Mr. E. J. 
Hainlin, Stellenbosch. 

The Association has had under consideration for some time past 
the subject of standardisation in relation to sizes of plant. mains, 
material and supply pressures, and the same subject is now under 
consideration by the S.A. Institution of Electrical Engineers. Tt is 
avieel by all parties that the standardisation of rules and regula- 
tions of supply and the other items mentioned would be of immense 
advantage to all concerned. by enabling manufacturers to carry 
stocks in South Africa of practically all kinds of apparatus required 
with a minimum of outlay. It is not the intention of the Associa- 
tion to depart from existing British standards, but rather to choose 
as few as possible, and not towo outside them. 

We have received from the hon. secretary (Mr. B. Sankey) a 
copy of the Proceedings of the First Congress, 1915. of which a 
report appeared in our issue of January 7th. 1916: the volume 
contains the papers read and the discussions which followed. and 
compares favourably with the records of other and older societies. 


e e e e,¢ 

Australian Association of British Manufacturers.— 
This Association has offered its assistance and co-operation in con- 
nection with a scheme of the Imperial Government for a travelling 
exhibition of British manufactures. which is to visit Africa and all 
the principal parts of Australia. The Association had before it, at 
its annual meeting in December. the following resolution :—- 

No representative of British manufacturers who enters into any agency 
agreement, or in any way represents any manufacturer whose principal works 
are situated in any country decided by the Executive Couneil to be, or to have 
been, hostile or unfriendly, shall be entitled to membership of this Association, 
nor shall be allowed to continue membership. 

The result of the ballot is to be considered at a general meeting 
of members, The Association decided to form a guarantee fund to 
fisht any case that. in the opinion of the Council, is necessary for 
the benefit of members generally. 


- 


Lighting Restrictions in Germany.—It is considered 
that the lichting restrictions which have now been brought into 
operation in Germany by order of the Federal Council will have a 
far-reaching effect on the working and financial results of gas and 
electricity supply works, particularly in reyard to the lighting 
consumption in large towns and publie lightinpy also in the country. 
Hitherto. the war has exercised iufluence on these works in two 
directions, On the one hand. the war has caused a great limita- 
tion in building work. and has, consequently, curtailed the 
establishment of new connections, while. on the other, the searcity 
of petroleum has brought about an influx of new customers 
for the electrie light and yas. so that the initial deciine in 
the ease of these two illuminante was rapidly overtaken, and a 
further increase was recorded, As compared with this state of 
affairs. the working of the yas and electricity supply works was 
rendered more costly. owing to the advance in coal prices and the 
absence of English coal, which was formerly larvely used 10 yas 
works, and a fresh increase in the cost of production will new 
take place as a result of the new advance in the sale prices 
for coal which was made on January Ist. 1947. 

The order for exercising economy in lighting avencies will pre- 
enimably be of detrimental influence on the working results chiefiy 
of was and electricity works. because these are largely in mupeipa: 
ownership. The number of public supply works roe from 
Lots in 1909 to 4.040 mn 1913, and the aguyrevate value of the con- 
nections passed from T.860,.860 KW. to 3.725.769 KW. In the game 
years respectively. These fixtures represent an augmentation of 
alinost Loo per cent. in four vears, Whilst the capacity of the works 
in machinery and accumulators advanced froin 1.151.609 KW. to 
2.005.008 KW. inthe same period. As to the division of the suppir 
between lighting and power customers, it appears that out of the 
total value of the connections in 1909, 407 per cent. devolved upon 
lighting and 593 per cent. on power connections; but in lels 
a further displacement took place to the disadvantave of the 
lighting connections, which receded to 35'S per cent.. whereas the 
power connections rose to 64°2 per cent. The number of pisces 
supplied with current advanced from 4.700 in 1909 to 17.500 in 
lvl, and itas assumed that an avyreyate capital of £125.000.098) was 
invested in public electricity Works at the end of 1913, exclusive of 
the value of the connections from the distributing mains to the 
constuners premises, 

It is impossible to form any definite opinion as to the extent of 
the influence which the lighting economy scheme. which alw 
applies to supply to tramways. will have upon the electricity 
works. A veat deal will depend upon the limitations in private 
lighting. the course of coal prices (which are now much higher», 
and of the prices of other raw materials. and the sale price for 
electricity. Which has already been raised at Frankfort-on-Main. 
On the other hand. a partial compensation for reduced lighting 
consumption is looked forward to in the direction of an increase 
delivery of energy for power purposes, especially in connection 
with the industries engavzed on war work. 


Inquiries.—-We are asked for the names of makers of the 
McNicol boiler, “ American Interstate Novelties.” and “Titan” 
eleet ric lamps, 


Research in Glass and Optics.—A Standing Committee 
on glass and optical instruments has been established by the 
Government's Department of Scientific and Industrial Research. 
Sub-Committees have been appointed to deal with various special 
problems, including raw materials for glass and glass-making. 
general physical and chemical properties of glass and ylassware for 
scientific and industrial purposes, X-ray glass apparatus, &c. 


Engineering Labour.—The Executive Committee of the 
Amalyamated Society of Engineers suggests that the only wav to 
bring about an amalyamation of the engineering and shipbuilding 
Industries is by bringing about. first of all. a fusion of two or three 
societies. The amalgamation of the A.S.E.. the Boilermakers. and 
the Tronfounders would bring into being a single union capable of 
effectively controlling the industry. and the adherence of the 
smaller societies would follow.— Zhe Limes, 


War Loan.—lJ.ast week a successful War Loan rallv 
took place among the emploves of the British Thomson-Houston 
Co.. Ltd.. at Willesden Switchboard Works. Meetings were held 
during the week. at which great enthusiasm was shown, the 
response to appeals made being extremely gratifying: over Tem 
Jos, 6d. War Loan certificates were applied tor on Friday and 
Saturday alone. 


Excess Profits Duty- 1a response to an application by 
the Cape Electric Tramways, Ltd.. the Board of Referees has 
ordered that the statutory percentave as respects the carryiny-on of 
electric tramway business in Cape Colony in which the whole of 
the share capital is held by companies registered in the United 
Kingdom, the tramways uot being carried on by municipalities, be 
increased to 74 per cent. for a company or other body corporate, 
and to 8} per cent. for any other trade or business. 

The London Omnibus Owners’ Federation applied for an increase, 
and has been given an increase to & per cent. in the case of a 
company or other body corporate. and to 9 per cent. for others. 


Electric Light Switching Exams.—During the wat 
Messrs. A. P. Lundberg & Sons have discontinued giving prizes: 
those wishing to investigate the subject can start working a paper 
withont delay. a certificate being awarded if the paper merits it. 
Those interested should awrite to the firm at 77-159, Liverpool 
Road. London, N: : 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—JThe Newport 
(Mon.) Council has approved a recommendation to increase 
the salary of Mr. A. NicHOLS MooRre, tramways manager and 
borough electrical engineer, by £100 per annul, Increasing 
the maximum from £400 to £500. 

The Battersea B.C. is recommended to sanction the follow- 
Ing increases in the salaries of ofticers in the electricity depart- 
ment :—Mr. H. F. G. Thompson, assistant electrical enzmeer, 
trom £285 to £310 per annuin; Mr. T. Bennett, station super- 
intendent, from £205 to £225; Mr. B. S. Colley, shift engi- 
neer, from £160 to £170; Mr. C. B. F. Evans, shift engineer, 
from £160 to £170; Mr. H. V. Healy, shift engineer, from 


£160 to £170; Mr. W. T. Magrath, mains assistant, from £132 - 


l0s. to £150; Mr. W. Mears, meter superintendent, from £156 
to £166; Mr. A. S. Knight, installation inspector, from £125 
to £130; Mr. J. C. Adams, oftice clerk, from £107 10s. to 
£115; Mr. H. T. Strugnell, storekeeper, from £125 to £130; 
Mr. B. N. F. Grant, commercial assistant, from £104 and 
commission to £165 per annum and no commission. 

The Wigan Electricity Connnittee has awarded a grant of 
£25 to Mr. BULL as an appreciation of his services during the 
four months that he has been acting as electrical engineer; a 
sinilłar grant has been made to Mr. BECK. 

The staff of the Lincoln municipal electricity works has 
presented a clock to Mr. J. W. HALKES, only son of Coun. T. 
C. Halkes, on the occasion of his marriage to Miss M. M. 
Elkington, also of Lincoln. 

The Bradford Electricity Committee recommends advances 
in salary to officials in the department as follow :—Mr. Thos. 
Roles, city electrical engineer, £500 to £900; Mr. J. H. Shaw, 
deputy engineer, £350 to £450; Mr. James Fairburn, works 
superintendent, £300 to £350; Mr. C. E. Allsopp, commercial 
assistant, £250 to £300. The Tramways Committee recom- 
mends advances as follows :—Mr. J. W. Dawson, assistant 
electrical engineer, £295 to £325; Mr. T. Stirk, traffic superin- 
tendent, £270 to £300; Mr. T. B. Moseley, chief clerk, £200 
with £20 bonus to £225 without bonus. 

The Maidstone T.C. has decided to increase the salary of 
Mr. LAMBERT, manager of the trainways, from £275 to £300 a 
year, as from January Ist last. 

The Reading T.C., on the recommendation of the Tramwavs 
Committee, has decided that Mr. J. MCLELLAN CALDER, chief 
assistant engineer of the undertaking, be refused leave of 
absence for military service. 


General.—Congratulations to TLieutenant-Colonel ALFRED 
Ersxest LE Rossicnon, London Electrical Engineers, upon his 
appointment as C.B. (Civil Division). Also to Mr. V. L. 


Raven, now Superintendent of Woolwich Arsenal, who was. 


lent to the Government by the North-Eastern Railway, for 
which he was chief mechanical engineer, who receives the 
honour of knighthood; to Mr. WM. Weir, a well-known Scot- 
tish engineer, and Scottish Director of Munitions, who re- 
celves a sunmilar honour; and to Sir R. SotHern HOLLAND, 
H.M. Trade Commissioner in South Africa from 1908 to 1913, 
who becomes a baronet. 

Trooper H. GIRDLESTONE, of the Queen's Own Yorkshire 
Dragoons, and of the B.T.H. Co.'s Shetheld staff, and son of 
Mr. J. O. Girdlestone, of the Westminster Engineering Co., 
Ltd., has returned from service in France to take up a com- 
inission in the R.N.V.R., for electrical duties with the Naval 
Air Service. Mr. Girdlestone joined the Yorkshire Dragoons 
in August, 1914, and has been in France for 19 months. 

Mr. C. F. BUTLER, A.M.I.E.E., has joined the staff of the 
British Engine, Boiler & Electrical Insurance Co., Ltd., as 
assistant engineer in the electrical department at the com- 
pany’s head ottice at Manchester. 


Roll of Honour.—Second-Lieutenant T. AL O'Meara, East 
Lancashire Regiment, who was recently killed, aged 19, 
was the only surviving child of Major W. A. J. O'Meara, 
late R.E. 

Private W. Crowe, Manchester Regiment, who was on the 
stall of the Bury (Lanes.) Corporation electricity works, has 
died of disease whilst on nolitary service, aged 42 vears. 

Private C. V. Moore, Durham laght Infantry, who has 
fallen in action, enlisted 18 months apo, whilst with Messrs 
Cox-Walker, of Darlington. 

The Military Medal for distinguished conduct in the field 
has been awarded to Corporal A. J. Potten, KOR LR., who 
was with Messrs. Willans & Robinson, of Rugby. 

Sergeant CHARLES ELLIOTT ATKINS, who joined the Signal 
Section of the R.E. whilst with the British Thomson-Flouston 
Co., Ltd., of Rugby, has been awarded the Military Medal 
for gallantry in action. 

Private Witutam Boota, of the Grenadier Guards, who has 
died in a South of England hospitol. aged nearly 19, whilst 
undergoing training, was, prior to joining up, with the Halifax 
electricity department. 

Lieutenant Creci Horkinson, R.E. (Signal Officer), youngest 
son of the late Dr. John Hopkinson, F.R.S., has died of 
wounds received in action, aged 25 vears. He was wounded 
in the head on November &th, 1915, and died at Cambridge 
on February 9th, 1917. The Times states that at the outbreak 


- 


of the war he was at Sir Charles Parsons’s works at New- 
castle-on-Tyne. lieutenant Hopkinson bad been mentioned 
ln one of Sir D. Hais’'s dispatches. 

We regret to announce that Mr. W. E. Evans, chief clerical 
assistant at the London showrooms of the Edison Swan Blee- 
tric Co., Ltd., died last week, after only three weeks’ service 
with the Royal Flying Corps. 

Obituary.— Tne DUKE oF Norrotuk.—We regret to record 
the death of the Duke of Norfolk, which occurred on Sunday 
last, from gastric influenza, at the ave of 69 years. The late 
Duke was Postmaster-General from 1805 to 1900. Though 
His Grace was naturally occupied with innumerable and vast 
affairs, mechanical and electrical engineering matters formed 
for him a congenial hobby, in which he had long displayed a 
considerable and intelligent interest. 

Mr. CuHas. B. Spurriern.—The death has occurred, as the 
result of a motor cycling accident, of Mr. Chas. E. Spurrier, 
the proprietor of the oldest established firm of contracting 
engineers in Wolverhampton. The Wolverhampton Electric 
Fittings & Installations Co. was established by him about 25 
years’ ago, and he was responsible at that time for some of 
the earhest installations of electric lighting in the town, the 
municipal supply not being then inaugurated. During the 
past few vears he had taken an interest in the development 
of hydro-electric schemes in connection with the lighting and 
power requirements of farms and villages. He was a member 
of the Electrical Contractors’ Association, and of the Coin- 
mittee of the Wolverhampton & District Engineering Society. 

Will.—The late Sir GEORGE FRANKLIN left ‘£108,167 gross 
and £98,625 net. 


NEW COMPANIES REGISTERED. 


New Switchgear Construction Co., Ltd. (145,964).— 
Private company. his company was registered on February 9th, with a 
capital of £10,000 in £10 shares, to carry on the business of electrical engi- 
neers, manufacturers of and dealers in switchgear, transformers, heating, and 
lighting apparatus, &c. The Board of Trade has authorised the company to 
acyuire part of the undertaking of the Switchgear Construction Co., Ltd., the 
books and documents of which are liable to inspection under the Trading 
with the Enemy Act. The usual provisions to ensure the British character 
of the new company are inserted in the Memorandum of Association. The 
subscribers (each with one share) are :—-J. Hall, The Haven, St. James Road, 
Sutton, Surrey, electrical enginver; C. E. Cleves, Heddfan, Sketty, Glam., 
Managing director of private company. Table * A| mainly applies. Solici- 
tor: W. E. Singleton, 37, Essex Street, W.C. . 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Seear, Scott & Co., Ltd.—Particulars of £1.000 deben- 
tures created January 26th, 1917, fled pursuant to Section 93 (3) of the Com- 
panies (Consolidation) Act, 1908, the whole amount being now issued. Pro- 
perty charged: The company’s undertaking and property, present and future, 
Including uncalled capital. No trustees, 


Tyne Electric Steel Foundries, Ltd.—Is:ue on January 
25th, 1917, of £2700 debentures, part of a series of which particulars have 
already been filed. 


Sheerness and District Electric Power & Traction Co., 
Ltd.—A memorandum of satisfaction in full on January Jst. 1917, of deben- 
tures dated November 4th, 1913, securing £200, has been filed. 

Ltd.—.\ 


Banbury and District Electric Supply Co., 
memorandum of satisfaction in full on December 30th, 1916, of debenture 
dated March 26th, 1913, securing £100, has been fil d. 


Woking Electric Supply Co., Ltd.—.\ memorandum of 
satisfaction to the extent of £3,000, between May 2nd, 1914. and February 
Pand, WLS, of debenture stock issued under trust deed dated March Ist, 1904, 
scouring§ an indefinite amount. 


D. P. Battery Co., Ltd.—Particulars of £6,000 deben- 
tures created January T&th, 1917, filed pursaant to Section 93 (3) of the Com- 
panies (Consolidation) Net, 1908, the whole amount bing now issued, Pro- 
erty charged: The company's undertaking and property, present and future, 
including unealed capital, No trustees, 

Oliver Arc Lamp, Ltd. (90,880).—-Capital, £2,000 in 
£! shares, Return dated Derember 6th, P96. 1.407 shares taken up; £7 
paid; £1,400 considered as paid. Mortgages and charges: £15,000. 


CITY NOTES. 


At the annual meeting, Lord Abereonway 
gaid that they were sparing no pains to lay 
the foundation for increased business. Judy 
ing from the actual passenger traffic, there 
was a normal and steady increase in the sources from which 
they might expect to derive their passenger revenue in the 
future. They hoped also that the development of their goods 
trafie would correspond. The company’s position in the 
matter of reserves was stronger than it had ever been before. 
What the position of railway companies generally might be 
after the war it was impossible to say. There might be legis- 
lation involving a continuance of Governinent control in some 
form, or there might be even more radical changes; but, 
whatever happened, it wouldsbe all to their advantage that 
their reserves were. substantial and) thei financial position 


Metropolitan 
Railway Co. 
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generally a thoroughly sound one. If, when the present 
Government control and guarantee were terminated, they 
reverted to the position of independence that they oceupie d 
before the war, they, in common with other railway com- 
panies, would be faced with very largely increased expendi- 
ture, and unless they were permitted to take steps to enlarge 
their revenue by the raising of fares and rates it would not be 
an easy Matter to make ends meet. 


: A meeting of the first debenture stock 
Edison Swan holders was held on Monday, at which the 
Electric sebeine of arrangement was approved. Mr. 
Co., Ltd. C. J. Ford. the chairman of the company, 
explained the scheme. He said that it pro- 
vided for £100,000 of new money being brought into the 
business, through the medium of the issue of 100,000 prefer- 
ence shares; for the Increase of the interest payable upon the 
first debenture stock from 4 to 5 per cent. per annum, to- 
gether with the increase of the interest upon the second de 
benture stock from 5 to 5} per cent. per annum; for the 
provision of an annual sinking fund for the redemption of both 
classes of debenture stock, and the ultimate merging of the 
second debenture stock with the first debenture stock into one 
class, bearing interest at 5 per cent. per annum; and for the 
relingquishiment of the security which both classes of deben- 
ture stock held on the £2 per share uncalled upon the partly- 
paid © A” shares. Four years ago, when he first became 
connected with this company, it was apparent to him and to 
others interested that further working capital was urgently 
required il the company was to maintain & proper place 
amongst the greater electrical undertakings of this country, 
and a scheme was brought before the debenture-holders hav- 
ing with its object the provision of further working capital, 
but the majority of them did not see their way to sanction 
the directors’ proposals. Since that tune the company’s trade 
had very largely increased, and the necessity for further 
capital had become very much accentuated, so much so that 
unless this could be provided the company’s present position 
and prospects would be seriously prejudiced. 


The gross profit for the year ended at 
August, 2916, was £136,541, as against 
£119,597 for the previous year, an Increase 
of 17 per cent., as against 7 per cent in 
the previous year, Atter paying debenture 
Interest and charges, management and general expenses, and 
putting £3,000 to reserve for excess profits, the credit balance 
is £52,046. An interim dividend of 5 per cent. was paid in 
June last, and the following are now recommended :—A final 
dividend of 5 per eent., free of Income-tax, on the ordinary 
shares, making 10 per cent. for the vear; a bonus of 2 per 
cent., free of income-tax, a final dividend of 5 per cent., free 
of income-tax, on 19,794 ordinary shares (new issue), a bonus 
oi 2 per cent., free of Income-tax, on amounts paid up, leaving 
£93160 to be carried forward. 

The report 


Adelaide Elec- 
tric Supply 
Co., Ltd. 


shows that for the year 


Yorkshire ended December, L916, the net profit, after 
Electric Power = payinent of mortgage and other interest, 
Company. was £29,112, as against £20,209 for 1915, 


and £20,535 for J914. © Inciuding £2,478 
brought forward, the total available is £31,590, out of whicb 
6 per cent. on the preference shares absorbs £9,408, £12,000 
i; transferred to general reserve fund, 3 per cent. is to be 
paid on the ordinary shares (£6,316), and £3,566 is to be 
carnied forward. Seventy-cight members of the staff are with 
the Forces; five have laid down their lives. The staff have 
rendered loyal service to the company during the year, under 
very difficult conditions. Costs of labour and supplies have 
heen heavy, but the company has returned to the steady pro- 
press interrupted by the war. The advantage of the supply 
is being realised, and to meet the demands in every part of 
the area (especially in the southern and eastern divisions, 
where collieries and steel works are being rapidly developed), 
additional generating plant has been ordered. Owing to 
urgent requirements, £60,000 is being advanced by the Gov- 
ernment towards the cost of the extension. This is secured 
by second mortgage. Of the £71,640 in cumulative prefer- 
ence shares authorised in September last, £34,490 has been 
taken up, and the balance is being allotted as applications are 
received. The whole of the £17.000 debenture stock of the 
Waste Heat Co. has now been taken up. Annual meeting: 
February 20th, at Leeds. 


The misfortunes of this company, which 

The Compagnie at one time absorbed the English Supply 
Madrilene Co. at Madrid, and in which French capi- 

d’ Electricité. . tal is also interested, have been set forth 

in the Spanish capital. The Gaceta of 

January 8rd, for instance, contains a notice that, in accord- 
ance with the judgment of inselveney of December 18th, 1916, 
the company or its legal representative was required to pro- 
duce the company’s general balance sheet within a week. 
The Eeconomista states that the company’s appeal was re- 
jected, and bankruptcy was therefore inevitable. The assets, 
which were represented by shares and debentures, amounted 
to a nominal value of 20.000.000 pesetas (£500,000), less ap 
proximately 2,500,000 pesetas (£100,000) of securities removed 
for the company’s needs before the suspension of payment. 
The cominittee of debenture-holders appointed in November, 
191], is said to have made an excellent campaign, and ob- 
tained happy results from a judicial point of view. Negotia- 
tions were continued with the French debenture-holders, who 


Were represented by the Association des Valeurs Mubilere- 
lu order to harmonise the objects in view. ‘The watter ol 
the Supply Co. (the English company absorbed by the Maar- 
lene Co.) bas also been investipated, a company Which s 
declared to be “a legacy burdened with cost of aduatuietia- 
uon Jo England and fiscal charges in Spain, in Dotabie dis 
proportion to the umount of the debt, which sugyests ILe 
pecking, af possible, of a tormula which Would cause the 
Enghsh cowpany to disappear promptly.” ‘Lhe coutuittce 
has not bexiecled an examination of the Pusslble solutions 
Which would permit, within the Jlinnts ot the guarantus 
Which the declaration of bankruptcy bas given to the deber,- 
ture-holders, of the finding of an arrangement with the 
colngemy, but so far no practical Feoults have been achieved. 
Ou the other band, the committee has been able to appreciate 
the prosperous course of the Umon Eilectrique Madriuene. 
Which is all for the benetit of the Compagnie Madrilepe aus 
is the sole asset of the debeuture-holders. 

Tne Walt, A.G. fur Elektrische Unter- 


Swiss nchmungen, of Glarus, Which is clewis 
Electrical iasoctated with the Lunch Bauk for Bis- 
Companies. tncal Undertakings, and is also an invest- 


ment company, reports that any further 
etension of activity in 1915-16 was stopped through the cer- 
ditions of war, so that the investineuts were amann Limited tw 
those prevailing an the previous year. The net prouts tor 
5-16 amount to £9000, as contrasted with £15,000, ari 
a dividend on the ordinary capital is 3 Jer cent., us against 

ò per cent. in Jol4-15. 

The Columbus, A.G. fur [Llektrische Unternchmungen, o 
Glarus, which belone to the Brown-Boven group, apd was 
forined three years avo to acquire the majority of the shares 
in the Compania Italo-Argentina de Elektricidad, of Buen- 
Aires, reports net protits of £51,000 for 1915-16, as compared 
With £4,000 in the previous 12 months, on an ordinary share 
capital of £500,000, It is proposed to pay 5 per cent., bens 
the same rate as in 1914-15. The directors state that the 
machinery export dithiculties in Europe in the past vear con- 
tinued tu hamper the development of the Buenos Aires Co.. 
Whose works, however, were to be enlarged, the present 
output representing approxitnately 27 AKW KW. 


The War Loan.—Since our last reference to applications 
from electrical and allied firms for War Loan. the foiliewme 
have been announced. The figures in parentheses represeiut 
new loan :— £ £ 
(RE'IRLE LN Giu aed 
TOLIR IJ aeoe 


AngleArgentine Tromways Co. 5 Hs oe 
Victoria Balls & ‘Transvaal Power Ca 


Brisbane Tramways (o. rae oes ae ee Sab Jous pa 
Poleak & Waleox a eee oes bboy os J 6 E ELAIN) KESET ZI 
Phosphor Bronze Co. ee ne ate eis “ne POLL LLY) 20 vem 
Brotish Mannesmann Tube Co. aN as ECARE ETI Do re 
Morcont Wareless Telkgreph Coa, wists p . (Lem tam, Dae 
Moreont International Morne Commupriations Ca, peri h ms Moe 
Pecttish Blectrieal Peder. MON, Ltd (2200000, eof e es 
Ditto, Staff Scheme sek sate abe Poe vie sista dopas) 
Berg & Co., und Electro kaaa bid, and Monaging l 

Ire tors 7 S aed Pis aie (12.00) 
Aueklind Electric iira imas Co, : be on hig ORT Ls 
Pora Efectrie Ralway à Lipbung Co, ir jes wee EDO EY 
Stewarts & Liosds ce E ELELE IT Im ar 
Podia-rubbes ` Gutt- perch: 1 E Jelen Kr- ph Wenk C. o, Lied. O S LSE, 
Ledge Spoaking Phage Co. le ; (lH thay 25.100 
Jomes Seott, Leb . : TE CELLO 
Nulean oiler & General lestari Co, ve RERET) KARELA 
O. C. Hawkes and O. C. Hawkes, Lid. a 200d) 
Falk. Stadelmann & Co. R P Pee L) 54 (un 
Sterling Telephone &  blectric Co, ea Ses ud : (2->,0UU) eT 
Liverpool Overhead Railway ie ee sie is eae 10 tam 
Mersey Power Co, nae eed fs T 236 i (5,000) KELLE 
Brown, Boveri & Co. a e 40n 


General Electric Co. and its Alied _ Companies’ Staff 
and Employés ce (26,500) 26 5 
National Gas Engine Co.. Ltd. he net profit for 191o. 

after providing amply for depreciation of buildings, plant, 

tools, &e., and allowing for management., salaries, and income- 
tax, was £95, 915. After paving the preference dividend, and 

T} per cent., less income-tax, on the ordinary shares, plus a 

bonus of Yd. per share, £46,334 remains to be carried forward. 


Crossley Bros., Ltd.—Dividend on the ordinary shares, 7 
per cent. per aunum for the past half-year, making 6 per 
cent. for the year. 

Telegraph Construction & Maintenance Co., Ltd.—The 
directors propose to distribute, in addition to the interim divi- 
dend of 5 per cent. paid in July last, a further dividend of 10 
per cent., together with a bonus of 12s. per share. 

Electrical & Industrial Investment Co., Ltd.—For 1916 
there was a profit. after payment of all management expenses 
and interest on debenture stocks, of £13459. plus £10,877 
brought forward, making £24,367. The directors recorpmend 
a dividend of 5 per cent. on the preferred ordinary shares. 
carrying forward £13,367. They have continued to act on the 
principle of adding to reserve the protits made on sales of 
Investinents and of charging losses on realiniticn against the 
reserve. ' 

Tottenham District Light, Heat & Power Co.—Dividends 
for the past half-vear at the following rates :—5 per cent. on 
the preference stock. 5 per cent. on the A” stock, and 5} 
per cent. on the “ B” stock, all less income-tax. 

Metropolitan District Railway Co.—Dividends: On the 
four per cent. guaranteed stock for the last half-year, 2 per 
cent.. making 4 per cent. for the vear; on the four, and 
a-half per cent. first preference, 2} per cent., making 4! 
per cent.; on the five per cent. sacond preference stock, 13 
per cent., making,3 per cent),(carrying forward £20,658. 
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Underground Electric Railways Co.—The full interest to 
lst December on the six per cent. first cumulative income 
debenture stock is to be paid and 2 per cent., free of tax, on 
the six per cent. income bonds of 148, making 5 per cent., 
free of tax, for the year; carry forward, £30,000. The revenue 
shows a reduction of £27,000, while the increased income-tax 
and loss in foreign exchange exceed £56,000. 


Blackpool & Fleetwood Tramroad Co.—The net earnings 
for 1916 after the payment of debenture interest and fixed 
charges were £18,256, making, with the amount brought for- 
ward, £22,505. The directors recommend the payment of final 
dividend of 4} per cent. (making 64 per cent. for the year), 
placing to general reserve account £1,000, to depreciation re 
serve account £5,00U, writing down value of investments ia 
railway stock £3,005, and carrying forward to next account, 
subject to excess profits duty, £3,750.—Financial Times. 


Davis & Timmins, Ltd.—After allowing for depreciation 
and other charges, and including £39,092 brought forward, 
the net profit is £103,242. £5,000 is put to general reserve, 
£5,784 to incoine-tax account, and £1,672 to depreciation on 
investments. The dividend on the ordinary shares is 8 per 
cent. for the year, free of ineome-tax, and a bonus of 17 per 
cent. 18 to be paid, free of income-tax, leaving to be carried 
forward, subject to special taxation, £75,436. 


Liverpool Overhead Railway Co.—Final dividend for 
the last half of 1916 at the rate of 5 per cent. per annum (less 


income-tax) on the preference shares and 4 per cent. per 


annum (less income-tax) on the ordinary shares, making for 
the vear õ per cent. on the preference and 34 on the ordinary 
shares. 


London Electric Railway Co.—Dividend, 2 per cent. for 
the past half-year on the preference, making 4 per cent. for 
the year; ł per cent. on the ordinary, making 1} per cent. 
for the year, carrying forward £24,474. 


Central London Railway Co.—Dividend on the undivided 
ordinary stock for the past half-vear, 14 per cent., making 
_34 per cent. for the year; 4 per cent. is paid for the year on 
the preferred ordinary, and 3 per cent. on the deferred ordi- 


nary, carrying forward £12,079. 
City & South London Railway Co.—Dividend on the con- 


solidated ordinary stock for the past half-year, 2 per cent., 
making 14 per cent. for the year, carrying forward £17,245. 


National Electric Supply Co., Ltd.—The gross profit for 
1916 was £12,180. The directors recommend a dividend of 
3s. 6d. per ordinary share, making 6s. per share (against 7s. 
for 1916). £4,000 is reserve for depreciation, and £2,038 
interest on bonus. 


Smithfield Markets Electric Supply Co., Ltd.—The divi- 
dend for 1916 is 1 per cent. (as against 2 per cent. for 1915), 
carrying forward £1,000. 


Central Electric Supply Co.—-In the accounts for 1916, 
after payment of interest on debenture stock, £19,557 is placed 
to depreciation fund, and £1,257 to writing off (one-half) dis- 
count on issue of debenture stock. £6 is carried forward. 


- Underfeed Stoker Co., Ltd.—Dividend at the rate of 5 
per cent., less tax, for 1916. l 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Tue interesting point of speculation is how soon Stock Ex- 
change markets will recover from the effect of the enormous 
amount of money which has been put up in payment for 
War Loan stock. For nearly a month the War Loan has 
appropriately assumed the first place in everybody’s con- 
sideration; and, as we have said before, one of the surprising 
parts about the colossal issue is the fact that existing securi- 
ties should have suffered so comparatively little. Prices have 
gone down, of course; they were bound to do so. Had the 
fall been much more extensive In its area, however, no one 
would have been astonished, particularly as so many people 
sold good securities in order to appiy for the new loan. 
There is an idea cnrrent at the time of writing that the 
subscription lists may be kept open a little longer than the 
previously advertised time; but most people would be glad 
to find this report turn out to be incorrect, because if the 
lists remained open it would certainly lend the impression 
that the loan has not been the triumphant success which we 
feel sure the final figures will show it to have scored. 
Markets, of course, are listless and quiet. It is hardly to 


be expected that they will take a turn for the better until’ 


two or three weeks have elapsed from the closing of the 
War Loan: lists, because, quickly as money accumulates, it 
will probably take a menth for conditions to settle down into 
the normal again. The chief poirt of interest this week has 
been the extraordinary demand for War Loan sweepstake 
tickets, which have gone off like the proverbia hot cakes, 


only quicker. The sweep comprises 950, 1,900, or 2,700 
tickets of £1 each, with nine prizes per £1,000 War Loan 
uttuched; and the organisers fiud that they can dispose of 
a batch in less than un hour, outsiders as well as members 
of Be House being amazingly keen on this forin of invest- 
ment. 

Apart from the sweepstakes, Home Railway dividends 
claim a good deal of attention. In the Underground group, 
the reduction of the interest payment on the 6 per cent. 
income bonds of the Underground Electric Railways of Lon- 
don was a sharp disappointment, and led to a drop of 6} 
points in the price. ‘The previous rise had brought out a 
good deal of stock; and those who bought are now talking 
about the ** knowing old corpse ” who figures as the deceased 
account said to have been responsible for the amount of 
stock available. 

The company’s explanation of the reason for the decline— 
namely, the advance ut income-tax and working charges— 
1s comprehensible enough, but certainly there were very few 
who looked for a lowering of the dividend this half-vear. 
The £10 shares have come down from 2} to 1$, and the 
vague hopes entertained of a possible dividend on these are 
Incontinently shattered for the time being. The shilling 
shares are quoted about 5s. ; 

Other members of the group have not done at all badly. 
On Central London deferred the dividend is at the rate of 
3 per cent., as against 2 per cent. this tine last year. The 
District Co. is paying 3 per cent. on its second preference 
stock, the London Electric 1} per cent. on its £10 shares, and 
the Central London 34 per cent. on the ordinary stock, all 
these being the same as the distributions of a year ago. The 
London General Omnibus Co. declares a dividend making 8 
per cent. for the year, as against 12 per cent. for 1915. 

Amongst the steam-electric lines, the Brighton Co. an- 
nounces 4 per cent. on its deferred stock, as in 1915, and 
this 1s something of a disappointment, because the optimists 
had looked for 44 per cent.; while the maintenance of the 
London & South-Western dividend, upon which we coirn- 
mented last week, also failed to meet the hopes of something 
better as compared with last year. The result is that most 
railway stocks are lower on the weck. 

Central London deferred non-assented stands out as a con- 
splcuous exception with a rise of 5 points at 324, but other 
stccks in this section are dull. London Electric ordinary 
shares fell to 23. Districts dropped to 16, and steam-electric 
issues are somewhat heavy. London United Tramways 4 
per cent. debentures declined. to 41. London General Omni- 
bus debenture stocks are a little easier. 

The electric supply section had another pleasant disappoint- 
ment in the shape of the Westminster dividend, making 7 
per cent. for the year, the same as that declared in the 
previous twelvernonth. This was a decided improvement 
upon anticipation. No change occurred in the price of the 
shares, but the market generally is harder. The turning up 
of the lights in certain parts of London cast a modified 
brightness upon the market, although the difficulties experi- 
enced by householders in the way of obtaining coal supplies 
was a sharp reminder that illumination companies have 
probably suffered similarly. i 

The telegraph market 1s inclined to be dull. There is not 
much doing in the stocks, but the usual buyers have been 
putting their money into the War Loan, so that would-be 
sellers who wanted to realise their stock for the same pur- 
pese found that they had to accept lower prices. Conse- 
quently, the Eastern group is dulhsh, Indo-Europeans are 
50s. down, Great Northerns £1, and in one or two cases it 
has been none too easy to find buyers, even for the best-class 
shares. This is the sort of thing which, of course, will be 
rectified before very long, because as soon as the call for 
patriotic investment is silent, the bargain-hunter will be out 
looking for cheap stock; indeed, his presence has been ob- 
served in several markets this week. 

Amongst foreign issues, the American-Canadian power 
companies’ shares are inclined to droop, and Kaministiquia 
stands out with a fall of 5 points at 125}. The shock adminis- 
tered to Wall Street by the possibility that the United States 
might enter the active theatre of hostilities is practically over, 
and many prices have regained the falls which they experi- 
enced upon Germany's defiance of America in connection with 
the submarine warfare. ‘' America won't fight,” say a good 
many men in the City. i , i 

Brazilian stocks and shares of all classes, including Brazi- 
lian Tractions, have been disposed to dulness; and the Argen- 
tine group is also somewhat heavy. British Columbia elec- 
tric issues have sympathised with the gencral tendency; busi- 
ness in these has been quiet, like that in other markets of 
the Stock Exchange. . 

The quietude of markets and the issue of the War Loan 
have been jointly responsible for the rumour that the Stock 
Exchange Committee are discussing the suggestion for closing 
the House at one o'clock, instead of leaving it open until 
three o'clock, as to which there may be an official pronounce- 
ment in the course of the next few davs. 

The industrial market is reasonably steady. There are 
scarcely any changes in the manufacturing shares of elec- 
trical and cable companies. The iron and steel division is 
still dull: and rubber shares, notwithstanding a further rise 
in the price of the commodity to 3s. 34d. per Ib., are inani- 
mate. There is nothing fresh;toaddjin regard to the market 
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tions is slightly weaker. Victoria Falls preference eased off 
to 19s. 9d., the ordinary shares giving way in svinpathy to 


19s. 6d. The reason given for the shrinkage is the same as It should be remembered, in making use of the figures appearing 
that which has been uniformly put forward since the War in the following list, that in some eases the prices are only venera), 


Loan lists were opened, and they may vary acconling to quantities and other circumstances, 


SHARE LIST OF ELECTRICAL COMPANIES. Wednesday, February 14th. 
Home Exvsctaiciry COMPANIES, ia — i z o a OA 
i test ortnight's 
Dividend Price CHEMICALS, &c. Price, Inc. or Dee, 
=—_—_—, Feb. 18, Rise or fall Yield | 
1914. 1916. 1917. this week, p.o. Nea ee eet Oe 
Brompton Ordinary ee ee 10 10 eg so. £1 11 0 a Acid, Oxalic .. oe oe ee per Ib, | 1/6 oe 
Charing Cross Ordinary ie 6 6 8? _ 782 a Ammoniac Sal ik z4 .. per ton £75 ee 
do. do. do. 4% Pref.. 44 43 as, + |, 61510 a Ammonia, Muriate (large crystal a £64 oe 
Chelsea <5 <a as a 6 4 8 _ 618 4 a Bisulphide af Carbon . Ss 5 aR ee 
City of London .. sa ve 9 8 ll — 1716 5 a Borax.. on 7 is ` y £3 
do. do. 6 per cent. Pref. 6 6 93 — 6 8 L a Copper Sulphate .. ; ss a 266 ais 
County of London as ws 7 7 10 — 100 a Potash, Chlorate .. ee .. per Ib. 2/6 ea 
do. 6 per cent. Pref, 6 6 MA —?} 6 6 4 a x Perchlorate - of s 21- zi 
Kensington Ordinary .. as 9 7 bs — 610 3 a Shellac as ss as e.. perewt. 155/- 12 - me. 
London Electric .. i aie 4 8 ri — 71 210 a Sulphate of Magnesia... .. per ton £16 ae 
do. do. 6percent. Pref. 6 6 4 — 71 2 a Sulphur, Sublimed Flowers .. ‘i £25 £6 ine. 
Metropolitan IS a ec 4 8 a — 613 & a ai Lump .. si 2 ʻi aly £3 iuc. 
do. 49 per cent. Pref. 44 = 7 4 0 a Soda, Chlorate ee oe ee per lh, * 1;- ee 
Bt. James’ and Pall Mall -- 10 8 6 — 618 4 a „n Crystals 2% 2a .. per ton 12v/- sé 
South London .. oe oe 6 6 24 — 619 0 a Sodium Bichromate, casks es perib. a os 
South Metropolitan Pref, <5 7 1 ri — 678 
Westminster Ordinary .. . 9 q — 6 4 6 
TELEGRAPHS AND TELEPHONES, METALS. &c. 
Anglo-Am. Tel. Pref. .. . 6 6 94} = 672 c Brass (rolled metal F to 12 basis) per Ib. ee ee 
do. Def, ee ee 80/- 83/6 22 a 6 16 4 e oe reo ae drawn) ce 98 +s 22 
Chile Telephone .. oe - 8 8 7 — 5 14 e v Ire, DANIS .. -e ve E 
Cuba Sub. Ord. oe Sie - 6 6 8} = 6 8 a c Copper Tubes isolid drawn)... o 1/8} to 1/82 ad ine. 
Eastern Extension ne ae q 8 193 — “616 4 E » Bars (best selected) .. per ton £170 £4 ine. 
Eastern Tel. Ord. ms oe OS 8 156 —3 *6 18 6 E » Sheet TT " £170 £1 ine 
Globe Tel.andT.Ord... .. 6 17 n? —à %19 2 we » Rod... .. ee ee n £170 £t ine. 
0. Pref. oe 6 6 93 -b 6 3 1 d » (Electrolytic) Bars ar a £117 £5 ine. 
Great Northern Tel, .. .. 22 2 B4 —9 6 9 6 d » " Sheets... n £172 £7 ine. 
Indo-European .. .» «. 18 18 46 —2h 619 9 d » ” Wire Rods ” £150 #4 ine, 
Marconi... se . 10 10 2 = 8 9 8 d o ” H.C. Wire per Ib. 1 ty Ad. inc. 
New York Tel. 43 ere 4 4 101 — 490 f Ebonite Rod.. ee ee ee n 3y- e. 
Oriental Telephone Ord. .. 10 10 2 —} 5 0 0 fF n Sheet we we we n 26 ee 
United R. Plate Tel, eo ee 8 R 63 a *6 5 6 n German Silver W are ee ee of 2/3 "s 
West India and Pan. .. T 1 6d. 1 — 240 A Gutta-percha, fine.. oe “A ” 6:10 oe 
Western Telegraph a q 4 . 133 -è %16 4 h India-rubber, Para fine .. oe ‘a 8/4} 2d. ine. 
i lron Pig (Cleveland warrants) .. per ton Nom. 3, 
Home Rais, l „n Wire, galv. No, 8, P.O. qual. “s £38 ka 
Central London, Ord. Assented 4 & 623 = 6 80 g Lead, English Pig.. s. ees eons - 
Metropolitan .. .. «. 1 1 93xd —} 470 g Mercury =. ws we we per bot £13 16 .. 
do. District .. „~ Nil Nil 16 2% Nil e Mica (in original cases) small .. per lb. 6d. to X- 6 
Underground Electric Ordinary Nil Nil lz — À Nil e » ” » medium ” - 8/6 to 6f- ee 
do. do, “A” .. Nil Nil b- —l1;- Nil ew. T o» darge n 7/3 to 14/- & up. Es 
do. do. Income 6 6 B4 +64 519 1 d Silicium Bronze Wire .. .. per Ib. 1/10 ia 
r Steel, Magnet, in bars e .. per ton x oe 
ForrErIGR TRANS, &o. a Tin, Block (English) ee ee ” oe . 
Adelnide Sup. 6 per cent. Pref, 6 8 438 ae 6 1 a » Wire, Nos.1016 .. .. per Ib. 8/- ld. inc. 
sca as Trams, ae Pref. 4 5 B — 9 4 SE ee a ee E EEA ens 
0. 2nd Pref. .. 23 — — i li = 
do. 6 Deb... 6 6 64 = 715 0 GOARE S 
Brazil Tractions.. .. . 4 4 47 —i} 810 2 a G. Boor & Co. James & Shakespeare, 
Bombay Electric Pref. Hon an 6 = 6 ‘10 pae 6 0 0 c Thos. Bolton & Sons, Ltd. Edward Till & Co 
British Columbia Elec. Rly. Pice. 6 6 61 — 8 4 0 d Frederick Smith & Co, i Bolling & Lowe. 
do. do. Preferred — Nil 43 = Ni e F. Wiggins & Sons. l Richard Johnson & Nephew, Ltd. 
do. do. Deferred — Nil 874 ase Nil f India-Rubber, Gutta-Percha and n P. Ormiston & Sons 
do. do. Deb. 4 4 64 2 6 12 10 Telegraph Works Co., Ltd. r W. F. Dennis & Co. 
Mexico Trams 5 percent. Bonds — Ni 25 — Nil 
do. 6 per cent. Bonds — Nil = Nil 
Mexican Light Common ee Nil Nil Th - _ Nil 
do. Pref, ee ee Nil Nil 14 om Nil 
do, lst Bondes we Nil Nil 77 = = 
Manvcracrunine COMPANIES, 
be k w l ee ee — +4 i . } i ~] Py a 
Ree Ee a Sg os of aa a Henley’s War Relief Fund.—In aid of this Fund a 
British Insulated Ord. .. .. 16 E. 114 _ 17 4 Ruccessfnl concert was held on Friday last at the Cripplegate Insti- 
Bt ea nepoue Pref. .. ae a ah = s 18 4 tute. where members of the statf. and other volunteers, delighted a 
l do. 6 Pre. .. 2. 6 6 a 5 ł 6 = : large and appreciative audience. The larve hall was packed. [n 
Castner-Kellner .. oo œ D A 8B + a 619 8 addition to a number of turns by the staff. the following friends 
ae & rii ral ea T Pi - 5 — Ni gave their services: Mr. Bernard Flanders, A.R.A.M.. who acted 
do. do. ipai cank. Deb. 4 ¢ 614 Z 6 o i as accompanist : Miss Jessie Fisher: Mr. Wilfred Alderton, the 
Electric Construction se .. 6 7% t = 710 0 Royal Campanologist : and Mr. Grant Molene and his company of 
Gen, Elec. Pier sE T au e - Y 2 = 6 6 4 the Warwick Repertory Club, In the unavoidable absence of the 
Henley .. .. no n 2 2% 18 = i i 4 managing director of the company (Mr. George Sutton), Mr. W. d. 
do. 43 Pref. .. PA - 4 4 4 = 619 6 Potter took the chair. and in the course of the proceedings referred 
tenaa s> æ» 5 10 La E E 8 4 to the good work done by the Fund, the contributions to which, 
SESE a A Gs = id since the inauguration, had amounted to over ¢2.300. The parcels 


* Dividends paid free of income-taz. of little luxuries sent once a month to the Henley men at the 
Front. or prisoners in Germany, have almost, without exception. 
reached the men, and have been much appreciated, At the start of 
the war the Fund was more than euttcient to cover expenses, and 
various contributions were made to the Red Cross Fund and other 
war charities, but the number of Henley employés in khaki had 


ELECTRIC TRAMWAY AND RAILWAY new increased to a total of nearly 800, and although the Fund had. 
TRAFFIC RETURNS. so far. been able to keep pace with the demand, the gradual 


increase had depleted the Fund, so that some assistance was now 
eee necessary, He announced that the proceeds of the concert would 


Locality, Aon l pee to Er Total t> date. Rore clear £25. and that other contributions brought the proceeds up to 
(4 wks.)! month, Ze open. 465. Attention was also drawn to the facilities offered by the 
eter = DE company to its employés who wished to contribute to the War Loan. 
£ £ | £ £ f H P the Se as would advance ery Sree of its employés. 
| ‘ree of interest for two years, to enable them o 80. 

Bristol (Trame) .. | Jan. 26 | 12,572 |+ 829 } in 16,975 |+ 1,629 805! .. ° á ldressi l half-y ] PE 
Gable e aa ae | apes |e los || a | guises |e 105 isea) <: ee Do e Ni { he Ga : el 
u n oe eo s v 2 2, Ds’ ote he : Atta : K hs a) Doig $ ag a m N 
Hastings ..  ..| „ 28| 3,712 + 657 | 4| 3,712 to 671198] | Tea ts n k 2 ih r i pec pee ramet os 
Lancashire United " yl) e750 |* 812) 5 Tigai+ t2il4a | :. cessary In the near uture to raise the price o 
Llandudno-Col. Bay | ,, 26 1440 |— 18); Sf 1,562|/— 12! 66] .. gas. It would be impossible for the company to continue to supply 
alui Aeyeomne oo ae n f Aaa aaah | Re one 4 ree žo yas at an increased price of only 20 per cent. when the prices of 
Calontta 2 3 ae " 97 | 18839 +1126 | 4| 18. +116! ..'| 2 raw materials had increased so far in alvance of that figure. 
Kalgo -rlie, W.A. .. | Nov. | 21555 oe, 28 F 38 ie 90.51 .. Since the bezinning of the war. coal had advanced in price 50 per 
Madras se a. | Jan. Bt! 4,787 |+ 860; 4 4.787 |+ 360 | .. | ee cent., coal freights 400 per cent.. and soil. including freights, 3) 
stontevites ae Vaa: | 83,811 |- 9L || 89 | 98,109 cl | oo per cent. With a deficit of £12,000 in a half-year, and with the 
Dublin-Lucan Rly, | Jan. 26 482 gp || 4 492 — IT|. cost of oil and other items still rising. it was quite impossible for 

i | | gas to remain at 3s. 


- 
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IMPROVED METHODS OF POWER 
MEASUREMENT. 


l ([CommunioaTeD.J m 
Tae following account of some new instruments intended to 
assist the supply authority in justly assessing the charges to 
be made to different classes of consumers will be of interest. 

It appears obvious that a consumer who regularly takes the 
same power during the same hours each day should not be 
ebarged at the same rate as the consumer whose load is inter- 
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Fie. 1.—LOAD CURVE. 


mittent. In the first case the installation, particularly the 
cable, can be carried out with the minimum of expense, and 
operated at the maximum efficiency, whilst in the second 
case, the installation throughout must be capeble of dealing 
with peak-load periods, which may si be four or five times 
the average load, necessitating much larger cables, meters, 
&c., even though the average over a month may be the 
same in both cases. i 

Another important consideration must be borne in mind, 
namely, the hours during which the consumer takes his 
power, the power companies being able to supply a day or 
night load much cheaper than an evening load during the 
peaked lighting periods. 

It is clear, therefore, that to charge by the unit on the 
total monthly units as measured on an integrating watt- 
meter is manifestly unfair to many consumers, and the 
‘‘ peaked demand ” consumer should be penalised accordingly. 
For this purpose, a knowledge of the maximum demand is 
esential, and several ingenious devices have been designed 
to record this. These, however, are only partially success- 
fal, as they do not indicate at what period the maximum 
demand occurred, and if a fair basis of charging is to be deve- 
doped this consideration is of great importance. S 

ere are certain consumers whose *‘ peak ” or ‘' maximum 
demand ” is bound to occur at the same time each day, as, 
for ínstance, in the case of a spinning mill, and that time can 
ba assumed with reasonable accuracy, a comparatively. simple 
mechanism indicating this “maximum demand” with quite 
good results. But in the cases of consumers who are likely 
to demand heavy “ s” at any period, the knowledge of 
the time at which this ‘‘ peak ” occurs is essential. 

Two types of meters have, therefore, been developed by the 
Britislf- inghouse Co. :— ee 

1. The. *‘ Maximum Demand Meter,” indicating the maxi- 
mam đermnd only. i 

2. The “ Printometer,” which records a printed record of 
the loadsand the time at which they occurred. 


To make the scheme possible, the ‘* peak’’ period should 


Pia. 3.— MaxIMUM 
DEMAND METER. 


Fié. 2.—BRITIBSH 
WSTINGHOUSETYPE'N.” , 


have a moderate time limit, as a very short “ peak,” lasting 
ene or two minutes, would not affect the supply to any great 
extent, and, if an isolated instance, should not be considered. 
When several such ‘ peaks’’ occur in a short time, or an 
increasing demand occurs, these ‘‘ peaks ’’ must be registered. 

The ‘‘ maximum demand,” therefore, should be the average 
rate at which power is consumed over a predetermined time. 


The time interval is determined from the conditions of the 
installation, and is usually either one half-hour or one hour, 
although 15 minutes is often utilised. Fig. 1 shows a rather 
improbable load curve divided into half-hourly periods. The 
shaded area under the dotted line indicates the total unite 
integrated by the meter and recorded on the dial each half- 
hour, and the height of the ordinate to the dotted line gives 
the average rate at which the electrical energy passed through 
the meter during that half-hour, and which should be indi- 
cated by the ‘‘ maximum-demand "’ pointer. 

Both these features, namely, the total units passing and the 
maximum average rate at which the power was 
supplied—in other words, the ‘‘maximum de- 
mand ’’—are obtained with the British Westing- 
house “ Maximum Demand ” Meter. 

Figs. 2 and 3 show a polyphase watthour 
meter, on which the recording dial has in addi- 
tion a large pointer which indicates the ‘‘ maxi- 
mum demand ” during the period decided upon. 
Besides driving the ordinary recording mechan- 
ism, the rotating meter movement also drives a 
train of wheels, which in turn drives the maxi- 
mum-demand pointer. This train of wheels is 
controlled by a suitable hair-spring, and when 
operating, drives against this spring, gradually 
winding it up. After the predetermined time 
has elapsed, the train of wheels is disengaged 
from the main recording mechanism, and tie spring resets 
the wheels to the zero ition. ' 

The maximum-deman pomer is driven in one direction 
only by means of a small dog on the train of wheels, and 
when the _mechanism resets itself to zero, the maximum- 
demand pointer remains stationary, being held in position by 
means of a small friction clutch. 

The disengagement of the train of wheels is controlled by 


ww VR >. 2008 SEaeesne a 
é PE LE SS Sees teoascausse: 


. means of a time switch. This switch makes contact every 


half-hour or other period selected, and excites a small electro- 
magnet, the armature of which is carried on the framework 
of the maximum-demand wheel train, this framework being 
suitably pivoted. 

As soon as the armature is pulled up all the wheels return 
to zero practically instantaneously, although a period of about. 
three seconds is allowed. = 

_ Assuming the meter is in operation, after the predetermined 
time interval has elapsed the maximum-demand pointer will 
indicate a certain reading. a 

During the following time interval, should the rate of 
consumption of current be greater than it was during the 
previous time interval, the maximum-demand pointer will be 
carried further round its scale, and when the mechanism re- 
sets itself a higher reading—the ‘‘ maximum-demand ”—will 
bo indicated. On the other hand, should the rate of con- 
sumption of current be less than that during the previous 
time interval, the mechanism will not be carried round suffi- 
ciently to re-engage with the maximum-demand pointer, and 
the origina] indication of the earlier period remains. 

The Printometer.—This instrument has all the features of 
the ‘‘ Maximum-Demand ” meter, with an important addi- 
tion: that all the “peaks” are recorded together with the 
time at which they occur. In other words, a complete load 
cufve is immediately obtainable. Figs. 4, 5, and 6 give 
various views of the instrument. 

The principle is rather differeht from the indicating maxi- 
mum-demand meter, there being no periodical resetting. The 
total units are recorded on an ordinary dial, the mechanism 


Fig. 4. 
“ PRINTOMETER.” 


Fia. 5. 
Type “N” METER. 


of this dial being also engaged with another , recording 
mechanism. 
The second mechanism—the “printer ''—has three cyclo- 
meter dials with specially raised figures, with a carbon paper 
interposed between them and the paper recording chart. 
Under the paper are three plungers, operated by an electro. 
magnet, which in turn ia controlled, bp atime switch. Every 


` 
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half-hour, or whatever the predetermined time is, the 
plungers strike the chart and carbon paper against the figures 
on the printing dials, thus giving a prin record of load 


and time of ' oocurrence. e chart is driven forward by 


Fic. 6.—'' PRINTOMETEB"’’ METER, SHOWING CHART REMOVED. 


means of the time switch at the instant the “printer” 
mechanism operates, and lasts from 10 to 20 days, dependent 
on the time interval. A simple spool device permite of easy 
and quick renewal of the chart. 

The “printer” mechanism does not reset to zero each 
period, and the total units up to time are recorded, both the 
ordinary and “ printer ” dials registering the same units. By 
subtracting the previous reading the ‘ peek ” can be ub- 
tained, and if required a load curve may be plotted. 

Below is given a table in the first column of which are the 
figures as recorded by the ‘‘ Printometer.’’ The second column, 


Recorded total units Load per half-hour Maximum demand. 


up to time. | in KW.-hours. KW. 
300 — — 
310 10 20 
325 15 80 
352 27 54 
584 32 64 
405 21 42 
415 10 20 
423 8 16 
450 27 , 54 
504 54 108 
525 21 42 


obtained by subtracting the previous readings, gives the 
actual load in Kw.-hours passing through the meter every 
half-hour. The third column gives the ‘‘ maximum demands ”’ 
which, in the case of half-hour time intervals, are double the 
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second column. Fig. 7 shows these results plotted. The total 
units up to any period, the actual load curve, and the 


‘maximum demand”’ are easily obtained at any time. 


There is undoubtedly a wide field for this instrument, 
which overcomes several difficulties experienced by supply 
companies. 

Any standard time switch can be used with this instrument, 
but it is a matter of conjecture whether the hand or elec- 
trically-wound type is best; the latter loses most of its advan- 
tages when weekly or fortnightly visits have to be made to 


the meter. (To be concluded.) 


s 


BOILER-HOUSE OPERATION AND 
MAINTENANCE. 


(Continued frum page 149.) 


At all the stations except Vereeniging the ashes are dumped 
over the back of the grate into open hoppers below, from 
which they are discharged into coco-pans pushed by natives 
through the ash basement. 

At Brakpan the average percentage of ash in ‘the coal as 
fired is about 27 per cent., a Voroemging epon 18.5 per 
cent., and at Rosherville and Simmerpen ut 17 per cent. 

The average maintenance cost of ash haulage is 50d. per 
ton of coal burnt, This includes the maintenance of tracks, 
repairs and replacement of coco-pans, haulage ropes, and 
repairs to reduction gears and motors. ae 

The above system was also installed at Vereeniging, but 
when burning anything over 1,000 tons of coal per day jit 
was almost a physical impossibility for the natives to keep 
the basement clear of ashes. To overcome this a Zimmer 
vibrating conveyor has been installed; so far this has been a 
success. A conveyor is erected under each }ine of five boilers, 
discharging on to a cross conveyor, which discharges the 
ashes into a bin, from which they are fed into coco-pans and 
taken up to the dump by a rope haulage. It is found essential 
to saturate the ashes with water as they fall from the hopper 
on to the conveyor troughs: unless tbis is done the troughs 
become overheated and badly buckled. 

The provision for dealing with ashes is often an after- 
thought in station design, but the efficient handling is a 
matter of the utmost importance af a power station running 
at a high load factor and burning any considerable tonna 
of coal, and especially is this the case when it contains a 
percentage of ash, 

All the boilers, 103 in number, are of the Babcock and 
Wilcox marine type; the first eight boilers at Brakpan and 
the first 16 installed at Simmerpan have Green's econo- 
misers (steel cased) above the boiler; all other boilers have 
Babcock & Wilcox economisers integral with the boiler. 

Draught in all cases is provided on the Prat ejector system. 
The. Prat system is very convenient, and the maintenance 
costs are low, but the system is not as efficient as the ordi- 
nary plain induced draught. 

In the case of one of the large fans working on two large 
boilers at Simmerpan (with 4-in. mixed coal fires, grate ares 
252 sq. ft. per boiler; 11.5 per cent. CO,), the H.p. taken 
varied from 85 to 110, the corresponding draught at chimney 
uptake from economiser for each boiler varying from .7-.65 
to 1.6-1.5 in. Figures are given for an official test of a Bab- 
cock & Wilcox marine boiler unit; the coal analysis showed 
moisture 3.4 per cent., vol. matter 22.8 per cent., fixed carbon 
68.8 per cent., and ash 15.0 per cent.; similarly, ash showed 
moisture .20 per cent., vol. matter 1.0 per cent., fixed carbon 
18.9 per cent., and ash 79.9 per cent. 

The energy distribution of the coal burnt was as follows :— 
To water 80.6 per cent., to chimney gases 8.35 per cent., 
unburnt fuel 5.0 per cent., radiation and unaccounted for 
5.05 per cent. The average evaporation was 7.21 per ib. 
(actual), but during the last five hours 7.40 lb. per lb. (actual); 
resulting efficiency 82.8 per cent. 

The power taken to produce the draught was 60 H.P.— 
at 11 lb. per w.p.-hour, draught producties 
took 1.52 per cent. of the steam generated. 

The commercial test figures on a bank of 
four boilers, at Vereeniging, which were iso- 
lated from the other plant and supplied steam 
to a 12,000-Kw. turbine, its turbine-driven 
auxiliaries and one steam turbine-driven feed 
pump, are shown in Table II. 

e coal was crushed slack (0-3), of aa 
energy value of 2.88 kw.-hours/Ib. 

A further test was made at Vereeniging on 
18 steaming boilers, nine burning crushed 
slack and nine burning large crushed and nuts. 
An excessive amount of dust was present, due 
to a defect in the crusher, and the efficiency 
of the boilers burning slack fell from 75 to 67.7 
per cent.’ 

The most important factor affecting effici. 
ency is the different character, energy value, 
and size of the coal burnt. The tendency is 
for duff coal, which constitutes the great bulk 
of the coal burnt, to contain more and more 
absolute dust, which clogs up the fire or falls 
between the links of the grate. Such coals 
must be mixed with other cnals for efficient 
4 burning, and care is taken that this is done 
in_the conveyor from the outside to the overhead bunker. 

It is general knowledge that duff coal burns better when 
wetted; unless wet it goes over the grate like a blanket, and 
at a low furnace temperature, and increasing the draught 
breaks up the fuel bed into ridges, letting in excess coal air 
and lowering the efficiency. 

Burning drv duff alone ahout 6 per cent. OO, only is ob- 
tained, but if wetted 10.5-12 per cent. 

By experience, 1¢ is found that it pays to wet all coals, 
whether mixed or duff, except only clean he and nuts, but 
the wetting has to be uniform, and, the most (‘successfal 
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scheme has been to spray ths coal as it leaves the overhead 
bunkers and enters the chute to the stoker hopper, though 
this can only be done when the feed is constant, as alteration 
results in too wet or too dry coal. 


TABLE II.— COMMERCIAL TesT ON A BANK OF Four BOILERS. 
BaBoocK & WILCOX MARINE TYPE, VEREENIGING. (SLACK 
OoaAL TEST.) 


1. Period of test... ee Sig al 96 hours. 
2. Boiler heating surface cee ie -. 5,920 aq. ft. 
3. Superheater heating surface we = 2,247, 
4. Boonomiser heating surface... .. 2,290 ,, 
5. Grate area... aes ae as see 252 » 
6. Energy value of coal burnt (slack) 2°88 KW.-hr.flb. 
7. Total coal burnt oe ves aoe 1,259 tons. 
8. Coal burnt per sq. ft. grate... see ne 28°5 lb./hr. - 
9. Average evaporation per boiler per hour ... 38,100 lb. actual. 
10. Average evaporation per lb. of coal 5°80 1b. 
11. Average evaporation per sq. ft. of boiler 
heating surface... fs oo ies 5°96 lb. 
12., Average steam pressure at turbine stop 
valve i as as n l 181 1b.jsq. in. 
13. Average steam temperature at turbine stop 
valve Ji RK eee es eg 354° C. 
14. Boiler house efficiency aa Site, eee 75 per cent.” 


* This includes pressure and temperature losses up to the turbine stop valve. 
The actual boiler efficiency is slightly higher than the figure given. 


Too wet coal is liable to stick in buckets, bunkers, chutes, 


At the Brakpan plant, owing to not being able to mix the 
vations coals, a low-grade fuel ((2.25 kKw.-hr.-lb.—3236 per 
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‘Pig. 5.—STANDARD FURNACE ARCHES. 


cent. ash) has to be burnt alone in the new boiler-house, but 
though the boiler-house efficiency has fallen off, the economy 
has improved. 

The low-value coal referred to—2.25 Kw.-br.-lb.—containing 
32.6 per cent. ash, is so near the limit of what can be burnt 
commercially on chain-grate stokers that a slight variation 
downwards in value causes serious loss in efficiency, and it 
is often necessary to relight fires with higher value coal and 
reheat the arch before a fire can be got going again. The 
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principal factors in buming such low de fuels are: (1) 
Arch design, (2) grading, (3) draught, (4) saturation of duf 
or slack with water. 


TABLE III.—BOILER-HOUSE EFFICIENCIES, LOAD FACTORS, &C. 


Brakpan. 1914. 1915. 1916 (4 months) 
Units sent out 36,324,000 116,725,000 42,185,000 
Boiler-house efficiency ... 162% 72°77 X, 712 X, 
Rosherrille. 
U.8.0. wee eve .-- 253,650,000 203,800,000 67,430,000 
Load factor sre a 402% 34°3 & 337 % 
Boiler-house efficiency ... 732% 13:5 % 746% 
Simmerpan, 
U.8.0. see. ea 118,800,000 152,700,000 53,600,000 
Load factor bas PF 398% 48'6 52°65 % 
Boiler-house efficiency ... 7333 % 76°4 761% 
Vereeniging. 
U:S.0. Su 229,600,000 269,400,000 86,050,000 
Load factor P 2h 59 % 674 % 665 % 
Boiler-house efficiency ... 70 % 721% 748% 


Boiler-house efficiency inclades pressure and temperature losses 
up to turbine stop valve. 


The arches standardised for conditions at Brakpan are 
shown in fig. 5; they are 10 ft. 8 in. long, as against the 
standard arch of 8 ft., and stand a furnace temperature of 
1,200-1,300 deg. C. with low-value coal, but have a relatively 
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Fic. 7.—LOAD CURVE, ROSHERVILLE; 
DOTTED LINE FOR BOILERS STEAMING. 


Fia. 8&.—LoAD CURVE, SIMMERPAN 
STATION. 


short life with higher temperatures. The conditions giving 
the best results with low-value coals are :— . 
Peas (} in. — j in.). Slack (0 in. — 3 in.). 


Fire thickness ... a 6 in. 4} in. — 5 in. 
Grate speed folk eee No. 3 No. 4 
Draught at uptake eo. F'2in.—1'3in. 17in.— 18 in. 
Draught over fire ... P “BO in. *50 in 
Coal burnt per aq. ft. per hr. 32 Ib. 35 lb. 


The conditions have to be maintained steadily, and load 
variations met on those boilers burning 
better coal. The coal is now graded into 
the two sizes shown. The boiler-house 
efficiency at Brakpan is about 72.5 per 
cent., and will probably increase to 74.6 
per cent. ‘ 

While at Brakpan the problem is to 
burn low-grade fuels, at Simmerpan and 
Rosherville the difficulty is obtaining 
high boiler-house efficiency with the 
relatively low load factors at which the 
stations run. 

At Rosherville, the load factor is 30-40 
per cent.; 28 boilers are required for the 
ay load, and only six at night, and 
efficiency suffers from having to keep so! 
many boilers alight without doing any 
work. Fig. 7 shows the load curve. The 
coal burnt in banked boilers ts over 3 
per cent. of the total coal burnt; in 
addition, the average evaporation is only 
about 70 per cent. of the rated capacity 
of the boiler, due to the time taken to 
bring the boiler up to full capacity and 
for it to die down. The station operates 
under set conditions, and men are 
trained to a stereotyped set of opera- 
tions. Mixed coal and duff are burnt 
having energy values between 8.86 an 

3.46 xw.-hr.-lb. : 
The Simmerpen, station takes up the 
large. load variations as shown by the 
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load curve fig. 8. The switchboard staff communicate direct 
with the boiler-house staff by signal indicating rising or 
falling load. 

At Vereeniging station the small by-product coal was in- 
sufficient in quantity, and a crusher was installed; the com- 


bination of low grade and the large size and wide grading 
was a difficult problem. 


( Tv be concluded. ) 


; 
PRINCIPLES INVOLVED IN COMPUTING 
THE DEPRECIATION OF PLANT. 


THR paper by Messrs. F. Git and W. W. Coox was read and 
discussed at a meeting of the MANCHESTER LocaL SECTION 
of the IASTITUTION OF ELECTRICAL ENGINEERS on January 16th. 

Mr. 8. L. Pearce (chief engineer and manager, Manchester) 
said members generally would agree with the detinition of 
the respective functions of the engineer, accountant, and 
financier, and with the emphasis laid upon the need for the 
closest co-operation. Within the last few years there had 
been examples of such co-operation in connection with elec- 
tricity undertakings in this country; for instance, at Bristol 
between Sir Wm. Preece and Prof. Dicksee, and recently at 
Southampton, where Sir John Snell was associated with an 
eminent accountant. When all had been said on this point, 
it remained true that the engineer had to bear the brunt of 
the correctness or otherwise of the depreciation charges, be- 
cause it devolved upon him at the start to estimate the fac- 
tors which determined it, namely, the first cost and the lives 
of various portions of plant. After making clear what was 
meant by “depreciation,” the authors resolved it into two 
components, renewals and improvements. The first of these 
was provided for already in the case of local authorities, who 
were compelled by statute to form a sinking fund in connec- 
tion with electricity undertakings; but everyone did not 
appear alive to the necessity of making provision against the 
possibility of having to scrap portions of the plant before 
the physical life was at an end. It was desirable to empha- 
gise that depreciation was as much a working charge as fuel, 
and it had to be settled on a well-defined basis, not dependent 
upon the amount which a company desired to pay in divi- 
dends or a local authority to allocate to the relief of rates. 
Contrary to the authors'<opinion, there appeared to be a fair 
measure of agreement amongst engineers with regard to the 
question of the life of plant, upon which, of course, the re- 
newals chiefly depended; but the trouble lay in the fact that 
the recommendations and opinions of experts were very often 
ignored. The question of obsolescence or improvement intro- 
duced the realm of speculation, and there was a divergence of 
opinion as to the percentage allowance for residual values. 
It was almost inmpossible at the present time to forecast cor- 
rectly future progress, or when the scrapping policy would 
become desirable; therefore, whilst agreeing with the authors’ 
method from a strictly logical and scientific point of view, it 
was doubtful whether in practice two sets of elaborate calcu- 
lations were necessary. One would appear reasonably to 
satisfy all practical requirements if based on the life of plant, 
either physical or economic. If the former basis were adopted 
it would be prudent to build up a general reserve fund to 
a substantial amount, which, of course, would depend en- 
tirely upon local conditions, in order to provide for the possi- 
bility of having to scrap a portion of the plant before the 
physical life came to an end. Regarding the Local Govern- 
ment Board practice in granting loans, 10 or 12 years ago it 
was usual to allow long periods for repayment, periods which 
were undoubtedly in excess of the economic lives of portions 
of the plant, if not in excess of the physical lives. Since 
1906, the Board seemed to have leaned to the other side, and 
the periods were unduly short. It was not clear whether the 
Board now intended to cover both physical and economic 
lives; indeed, it was open to doubt whether the new policy 
was based upon any definite ideas at all. The bulk of the 
paper dealt with the question of sinking-fund method against 
straight-line method. The former was adopted by munici- 
palities, and a very strong case was made out in its favour. 
The choice, between the methods became more important 
' when making a valuation of plant. The authors laid undue 

stress upon the difficulties of carrying out the modernisation 
ef existing plant. Many at the present time were compelled 
to adopt a big scrapping policy, schemes were being held up, 
and engineers had to modernise existing stations so as to 
increase outputs, and difficulties arose when no provision 
had been made for an improvement fund. The difficulties 
were not to be exaggerated, as the practice of local authori- 
ties was well established. The Local Government Board 
would grant borrowing powers corresponding to the full 
value of the new plant required, less the amount outstanding 
on the old plant. During the period the old plant had still 
to run, the undertaking carried a double burden, the annual 
charge on the old plant and the annual charge on the new 
plant. Obviously, every engineer deciding upon the policy of 
scrapping a certain amount of plant would have to take all 
these facts into consideration. It was to be borne in mind 
that the cost of reproducing plant was not necessarily the 


same as the original cost. The authors were right in making 
a strong point of the fact that the life of plant should be 
reckoned by the work done, and not merely as s number 
of years. In many electrical undertakings the load factor 
was going up, and likely to increase still further in the 
future, and that was to be taken into account in estimating 
the economic life of the plant. He did not agree that the 
maintenance costs might be considered not to increase with 
age of plant. There was no reference in the paper to the 
provision, in addition to the fund for apn capital outlay, 
of a further fund for the acquisition of new plant without 
recourse to the raising of new capital, commonly known as 
the double provision basis. Presumably the authore dis 
agreed with such a policy. Regarding those electrical under- 
takings compelled to contribute to certain sums annually by 
way of relief of rates, he held that in the event of this 

slicy being abolished the whole of the benefit accruing there- 
tam should not go to the consumer. The aim of all under- 
takings should be self-capitalisation spread over a cycle of. 
say, 40 or 50 years. ° 

Mr. J. Beckett (borough treasurer, Accrington), repre- 
senting the Lancashire and Cheshire Branch of the Institute 
of Municipal Treasurers and Accountants, gave examples 
which proved the scope for a wide divergence of opinion on 
the question of depreciation. In addition to individual dif- 
ferences of opinion, there was in practice always some 
oscillation between physical necessity and financial expedi- 


ency, between ectual present needs and available meane. - 


The measure of rate aid should not be the answer to the 
question how much the undertaking would produce. That 
policy would clearly handicap ar undertaking in competi- 


tion with other forms of light and power, and the solution . 


was a fixed basis of contribution to rate funds. Referring 
to exhausted plant, the authors suggested that the cost of 
making changes should be part of the annual charges, but 
he submitted that it was no part of the annual charges in 
respect of plant. It might be prudent to make provision for 
it by way of reserve if there was surplus revenue available 
for that purpose, but it was certainly not true accounting 
to charge against the plant for any period more than had 
been taken out of the plant within that period in earning 
the revenue. The true principle appeared to be that plant 
might be discarded and replaced by more economical plant 
out of capital when the result of so doing upon the revenue 
account was not only to maintain a state of equilibrium, but 
resulted in a positive financial advantage to the undertaking. 
When scrapping plant, the question for the engineer to 
consider was whether the economies to be effected thereby 
would compensate for the additional capital charges thrown 
upon the undertaking. and until that point was reached no 
engineer would be likely to recommend a change to new 


plant, or a renewal or improvement of the old. Moreover. 
local authorities could not give effect to the proposal of the 
authors, for they were restricted to a reserve fund and a 


surplus revenue of 5 per cent. upon the capital outlay. Depre- 
ciation might be defined as: ‘The charge against revenue 
of any given period of that proportion of the cost of produc- 
tion during that period which represents the consequent fall 
in value due to wear and tear of the producing machinery 
and plant, or the repayment to capital out of the revenwe 
earned during a given period such proportion of the 
original outlay as has been absorbed or consumed in earning 
such revenue.” The authors declared that the function of 
the engineer was to provide the information necessary regard- 
ing the plant, such as first cost, residual value, and hfe. 
Depreciation as such was not, as the authors said, a financial 
operation; it was clearly a physical process having no neces- 
sary relation to finance. It was, of course, expressed in 
terms of finance, but an engineer put into a power house 
for the purpose of determining the depreciation of the plami 
might well proceed in terms of percentages without any 
relation to finance whatever. Again, “depreciation had mo 
relation whatever to improvements. The fall in value ariaing 
from obsolesence, supersession, antiquation, or the introduc- 
tion of improved machinery could not be dealt with along 
mathematical lines. These things were distinct from depre- 
ciation of fixed capital, and therefore the speaker was directly 
at issue with the authors’ definition. The primary objeet of 
depreciation was the preservation of the original capital, and 
the measure of the annual charge was the amount of capitel 
annually consumed bv the production of the year. Contrary 
to what was repeatedly stated in the paper, depreciation had 
no relation to the return on capital outlay. Suppomng s 
period of trade depression or losses occurred over several 
years; surely the depreciation would not be suspended mean- 
while? It was a fact that some undertakings made an anneal 
loss and were subsidised by rates. The process wert on. 
profit or no profit, and if the authors had kept that fact im 
mind it would have saved them the necessity of making 
calculations in the paper which needlessly took account of 
the return on capital, becanse the return on capital bad 
nothing whatever to do with the question of depreciation. 
The authors stated, ‘‘ The depreciation fund is not required 
until the end of the life,” and the question was raised as 
to the placing of the annual smounts meanwhile. Tf the 
money was not required in thé undertaking. it would earn 
interest claewhere. An accumulating depreciation fund with 
a fixed minimum rate of interest for the accumulating pen 

came very near the solution of the problem submitted. Mean- 
while, the fund represented capital, either in a fixed or liguid 
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state, awaiting its true function of restoration. It was difħ- 
cult to believe that anyone would defend the straight-line 
method, for the simple reason that the method extracted 
from revenue the total amount of capital in the name of 
depreciation regardless of interest, which properly belonged 
to the depreciation fund. An accumulating method also pro- 
vided a flat rate of charge over the whole period of the 
estimated life, but the fund required and obtained interest 
earned; the speaker was, therefore, in agreement with the 
authors on the question of the character of the fund to be 
employed for depreciation. The purpose of the sinking fund, 
speaking of municipal accounts, was fundamentally different 
from that of the depreciation fund. The sinking fund had 
to provide capital. Granted a municipality obtained a loan 
of £100,000, and spent £100,000 on plant and machinery, it 
would acquire nothing, but the sinking fund was called in 
to acquire capital. Hence, the local authority with a true 
depreciation fund, plus a sinking fund, carried a double 
burden, first for the restoration of capital, and second for 
the acquisition of capital. The use of both would handicap 
enormously the initiation of any municipal scheme when com- 
pared with private concerns. Items of charges against 
revenue did not include any charge for what the authors 
defined as improvements. Regarding maintenance and re- 
renewals, the. frontiers between these were not well defined, 
‘and no provision was made in the scheme to meet the cost 
of this work. In the paper it was assumed that the cost of 
inaintenance was constant each year. With depreciation 
fixed upon first cost, and maintenance constant, and taken 
for granted that it would not increase with age, in what part 
of the scheme was provision made for the items which com- 
bined repairs and renewals? In dealing with the subject of 
average life and equated life, the authors seemed to have 
been somewhat confused. Quoting from the paper, ‘‘ There 
48 @ great danger if the difference between average and 
equated lives is not appreciated ’’; and again, ‘‘ For a com- 
plex plant, use of the average life will result in inadequate 
provision, because the equated life is always shorter than the 
average life.” 
‘“ the depreciation fund is not required until the end of the 
life,” and, again, “It is clear that an equated life arranged 
for all the plant provides money for the renewal of every 
ré"? The speaker asked for a further explanation of the 
ifference between equated and average life, as he had always 
understood them to be interchangeable. The following reso- 
lution, oee at a special general meeting of the Incor- 
porated Municipal Electrical Association in 1902, was of much 
interest :—'' That in the opinion of this Association, elec- 
tricity supply undertakings having to be maintained in a 
thorough state of efficiency out of revenue, no depreciation 
or further writing-off of capital is necessary, when the period 
allowed for repayment of loans is not greater than 30 years, 
as the equated life of the plant exceeds that period.” 
WALKER said that there did not appear: to be any 
mecessity for two depreciation funds, as proposed by the 
authors. ~ If it were decided that plant was not to be run 
for the whole of its physical life, but for a shorter period 
termed the economic life, the amount set apart for the sinking 
fund should be something which at the end of such life 
fulfilled the object for which it was created. The economic 
life was the period after which it was justifiable to scrap the 
lant; therefore, in his opinion, it was incorrect to estimate 
or more than scrap value. In the case of distributing sys- 
tems, the value of recovered copper ought to be assumed as 
the same for both periods. Sound as the system appeared, 
much still depended upon estimates. Plant should not be 
thrown out simply because its steam consumption was high; 
-obviously the most economical plant in a station was run 
‘with the highest load factor, and the uneconomical plant was 
-only brought into use during the period of peak load. Conse- 
quently, any gain shown by replacing such plant might be 
very small, and it was necessary In such cases to consider 
the actual contribution of the plant to the total output of 
the station. In connection with the Manchester undertaking, 
it was interesting to know that the capital expenditure was 
over £3,000,000, and there was already raised by the sinking- 
fund method £1,270,000, leaving a loan debt of £1,730,000. 
The earlier Local Government Board loans were for the whole 
gum over a fixed period, and for portions of the plant the 
periods were undoubtedly too long. Mr. Pearce had made a 
valuation of what he considered to be the true economic 
lives; buildings were taken at 40 years, plant and machinery 
at 20 years, mains and services 20 years, motors 10 years, 
which periods were very much shorter than those fixed on 
former occasions. It was decided to establish a renewals 
. suspense account and to transfer from revenue account each 
year the amount which, put into the renewals suspense 
account, would be sufficient to meet the deficiency in the 
sinking fund as shown by the calculated shorter life of the 
plant. The total amount paid into that account had been 
about £344,000, but certain renewals had been made, and it 
now stood at £191,000. This was in addition to the reserve 
fund. The speaker was of the opinion that the later policy 
of the Local Government Board in fixing very much shorter 
periods, and dividing up the loans in accordance with the 
plant on which they were going to be spent, was bringing 
the sinking fund itself closely approximate to the economic 
life. The loan for boilers only allowed 17 years, consequently 
i$ waa aah ie ad to make any further provision, as the 
economie life of the boilers would certainly not be shorter 


How could this be if, as stated in the paper,’ 


than the répayment period. In proof of this, there were 
boilers in commission to-day where every penny had been 
paid off, and which had yet many years of useful life. The 
speaker favoured sound depreciation, high maintenance 
charges, and the amount shown as profit as low as possible. 
The Finance Committee of the Manchester Corporation in 
October, 1912, in adopting a policy of rate-aid, actually de- 
cided that the amount should be calculated om the capital 
expenditure. A more false principle could not possibly be 
put forward, because, as already shown, £1,200,000 of the 
capital borrowed had been repaid, and to a large extent the 
assets which had represented it had gone out of commission 
and ceased to earn any revenue. Supposing 1 per cent. waa 
allowed on £3,000,000 capital expenditure, when in fact there 
was plant valued only at one million; it meant actually charg- 
ing 3 per cent. against revenue-earning plant belonging to 
the undertaking. This was one of the things which would 
have to be fought keenly by accountants and engineers, and 
by representatives on public bodies. Any amount fixed for 
rate aid should be upon the outstanding loan debt, and not 
upon the capital expenditure, otherwise it would become a 
growing charge which would jeopardise the existence of the 
station in competition with other suppliers. It had been 
argued that a municipality ought to pay into ite sinking fund 
the statutory amount, and that, in addition, it ought to 
create a renewals account which would enable it to have 
suflicient capital at the expiration of the economic life to 
replace the plant without further borrowings. This meant 
that the present generation of users would hand over as an 
absolutely free gift to the next generation of users a power 
station free of all cost. This would be grossly unfair if car- 
ried out, but such an attempt would defeat itself, because it 
would mean such high charges for current that oonsumers 
would not buy. - 
The authors will reply in the Journal.of the I.B.B. 


THE RONTGEN SOCIETY. 


THE OPTOPHONK. 


AT the meeting on February 6th, Mr. B. R. Founmme D'ALBs, 
D.Sc., lectured on the properties and applications of selenium. 
He said that the peculiarity of the light action on selenium 
could not be due to heat, as had been suggested, and he be- 
lieved that some kind of ionisation theory would be pro- 
pounded as a final solution of the whole question. Selenium 
was actually capable of discovering light too faint to be 
visible to the eye. He calculated that with the aid of sele- 
nium one ought to be able to discover stars three magnitudes 
lower than those visible in the ordinary way. The usual 
limit for naked-eye vision was about the sixth magnitude, so 
that with selenium one ought to be able to obtain the ninth 
magnitude, and selenium would keep this start over the eye 
whatever optical contrivances might be used. He had been 
able to make a star record itself chronographically, and even 
ring a bell in its passage, which was quite a simple thing to 
do, considering the very delicate relays now at one's disposal. 

Dr. d'Albe then passed on to deal with some applications 
of selenium. One of its first applications, he said, was to 
the measurement of light, but the ‘‘ recovery curve” was a. 
distinct difficulty in selenium photometry. Another proposed 
application was for automatic shutters in cameras, but while 
this was possible theoretically, it was doubtful whether the 
advantages gained outweighed the trouble of introducing re- 
lays. Another application was to multiplex telegraphy by 
means of a sound disk flashing intermittent light upon the 
selenium, the flashes being at different rates, and picked out 
at the other end by means of tuning forks; by this means 
it was possible to analyse 12 different sets of Morse signals 
sent along the same wire at the same time. Then there was 
the interesting application of selenium to phototelegraphy, or 
the transmission of pictures along the wire. Selenium had 
been displaced _in this work, however, by another method, 
that of swelled gelatine. The fascinating problem of tele- 
vision was one which, he thought, would certainly be solved 
in the not distant future by means of selenium, and another 
practical thing was the automatic lighting and extinction of 
lighthouses and lightbuoys. The lecturer showed a small 
model lighthouse which he had constructed; the little lamp 
was automatically extinguished when a large lamp repre- 
senting the sunrise appeared in its vicinity. 

The device in which he was personally most interested was 
called the optophone, for enabling blind persons to read 
ordinary type. His experiments on this instrument were 
made before the war, but the impossibility of getting the 
Nernst filaments, which had the advantage of giving an 
intense line of light, caused the experiments to be left in 
abeyance until recently, when he found that the new half- 
watt lamp would act equally well. A disk, revolved by a 
motor and perforated like a siren disk, was illuminated by a 
lamp behind it, and the image of the line of dota was con- 
verged upon an aperture in a slab above which a line of 
letterpress was slowly moved. The light thus reflected from 
the type fell upon selenium bridges which were connected by 
a telephone relay, and sounds corresponding to each letter 
in turn were. sent through ;the telephone. Whatever the 
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difference in shape between any two letters, it expressed 
itself in tone. Thus the letters gave a sound code which the 
pupil had to learn. The maximum sound was heard when 
white paper was exposed through the aperture, and the 
minimum when black paper was exposed, and all that the 
blind person had to do—a task obviously requiring a great 
amount of practice—was to familianse himself with the range 
of differentiation between these extremes. Dr. d'Atbe’s 
demonstration was carried out with large single letters, but he 
said that by using a focusing device, printed type of ordinary 
size could be read, and a system of ‘alignment would. make it 
possible for people ultimately to read by ear a column in a 
newspaper or a page of a book. 

Sir James Mackenzie Davidson and Mr. T. Thorne Baker 
took part in the discussion. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. | 


RUSSIA.—A Decree of the Russian Minister of Finance, 
dated November 26th/December 9th, prohibits the exporta- 
tion of various articles, including electrical apparatus of all 
kinds, accessories and parts; ferro-silicon; salts and acids of 
chrome, manganese, molybdenum, titanium, tungsten, vana- 
dium, copper, tin, mercury, nickel, lead, and zinc. 


SWEDEN.—The exportation of quartz and felspar has 
been prohibited as from December 20th. 


SWITZERLAND.—The Federal Council have decreed the 
prohibition of exportation of crude, flake, or powdered 
asbestos as from December 4th. 


NICARAGUA.—The Collector-General of Customs has issued 
a Circular directing that, as from February Ist, bills of lading 
containing erasures, interlineations, or alterations shall not 
be accepted at any Custom House in the Republic unless such 
erasures, &c., have been duly certified by the agent or repre- 
sentative of the steamship company at the port of shipment. 


VENEZUELA.—According to recent Presidential Decrees, 
the undermentioned goods, when imported into Venezuela, 
rin be declared in the Consular invoice, and to pay duty, 
as follows :— 


Class of the : 
Arti Declaration for Consular | tariff under Total import duty 
cle, : . (including 
invoice. which as 
suitable. surtaxes). 


eRe ee a o eE 


Electrical accu- Acumuladores eléc- IlI. 
mulators. tricos. 
Electric stoves | Cocinas eléctricas que | IIT, plus 


a N 


-n ne -_ 


0°391 bolivares 
per kilog. gross. 
0°704 ditto. 


weighing each| pesen hasta sesenta)! 80 p.c. 
up to 60 kilogs. | kilogramos netos. | specific. 
net. cada una. 


Electric stoves; Cocinas eléctricas III. 
weighing each | cuyo. peso neto 

more than 60| exceda de sesenta 

kilogs. net. kilogramos. 


0391 ditto. 


It is important to preserve the exact (Spanish) wording 
shown above in the “' Declaration for Consular Invoice.” 
(Bolivar = 9.6d.; kilog. = 2.9046 ìb.) 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED). 


Published expressly for this journal by Merssrs. W. P. Tuomrpson & Co, 
Electrical Patent Agents, 285, High Holborn, London, W.C.. and at 
Liverpool and Bradford. 


1917. 


1,418. “ Electrical governors or speed regulators for electrical motors, &c."’ 
S J. ANDERSON. January 29th. 

1,437. " Electrical pushes." E. A. GRAHAM, Janar 2th. 

1,449. “ Electrical switch slabs or panels, &c.” J. Jenkins. January 


1,460. " Wireless telephony.” 
(France, February 15th, 1916.) 

4465. ‘Electric warning attachment for ships’ 
Mcreny. January 30th. 

1,478. ‘‘ Berachable instrument for varying gng of ignition of motor-car 
aute matically.” C. L. WuatLey. Januar 

1,482. anes cells.” F. C. Taumanor i? F. k TAMMADGE. 

1,490. “ Toy clectrie motor.” A. C. Girserr Co. 
April 18th, 1916.) 

1,491. “ Toy motor installation." 
(U. S.A. April, 18th, 1916.) 

1,501. “ Storing and correcting defective telegraphic signals preparatory to 
transmission.” J. H. Dunpar & Tue EASTERN Terecrarh Co. January 30th. 

1,511. ‘Systems of ship pron: British THoMson-Houston Co. 
(General Electric Co., U.S.A. January Oth. 

1,514. “ Telegraphy." J. Witners (J. C. Cox), January Oth. 

1,515, ‘* Frequency changers and generators of alternating electric cur 
rent.” N. Osouknorr. January 30th. 

H. Sywes. 


1,517. " Automatic telephone system.’ 
G. T. Marsianp. January 90th. 


Zealand, October 10th, 1916.) 

1,525. ‘ Order telegraphs." 

1,544. * Dynamo-electric machines.” Soc. ANON. POUR L’Ectatrace ELac- 
TRIQUE pes Venicures. January Bie (France, February Ath, maar 

1,546. " Electric thermo-radio massage machine.” G. Fuer & J. W. 
Warkins. January 3lst, 

1,555. “ Electrolytic production of metal wire and strip.” S. O. Cowrgr- 
Cores. January 3lst. 


telegraphs.” J. L. 


U.S.A. 
January 30th. 


January 30th. 
A. C. Giusert Co. 


January 3th. (New 


Soc. Francaise Rapio-Ecectrrigqus. Janu- ` 


Januar 90th. 


1,575. ‘* Contact-breakers for ignition mechanism of internal-combustion 
eng tons: F. H. Farke, G. Funck & Virtisns Encinegninc Co. jasser, 

st 

1,576. “ Fiv-wheel magneto devices for internal-combustion engiaea.” F. 
H. Farrer, G. Funck & Virs ENGINEERING Co, January wis. 

1577. ” Magneto devices for internal-combustion engines. 

G. Funcx & Viiiiers Encinesrinc Co. January 31st, 

1,578. “ Method of electrical edye-welding.”” T. E. Murray. jeaemary 
S3ist. (U.S.A., March 2nd, 1916.) 

1,581, ** Vacuum.-type electric converters.” British Westinchouse BRvscrsic 
AND MANUFACTURING Co. (Westinghouse Electrie & Manufacturing Co., U.S.A). 
January 31st. 

1,587, “ Polvphase transformers.” P. E. Barry & British Ecacras Taass- 
romer Co. January 3st. 

1,588, ‘ Electric furnaces, and transformers for use therewith” P. E. 
Beary & British Exectric Transvormer Co. January 3st. 

609, “ Liquid resistances for use in rotors of induction motore fer ship 
poreon &c.” 


Surros . 
ebruary Ist. 


1,612. * Sparking plugs.” A. E. Tongs, E. Tonks & Sons, C. W. Tours. 
E. Tonks & G. A. Tonks. February Ist. 
M-L Mec- 


1,629. “Ignition magnetos for internal-combustion engines." 
skTO Synpicate & E. A. Watson. February Ist. 

1,636. “ Electrolvtic production of metallic tubrs with closed end.” S O. 
Cowrrr-Corns. February Ist. 

1.641. ‘* Electromagnetic switches.” Britis Tnowson-Hoveros Co 
(General Electric Co., U.S.A.). February Ist. 

1,653, " Electric transmission of signals.” E. A. Latoraw. Febranry Iet. 

1,661. “ Electric furnaces.” C. E. Hearson. February Ist. 

1,670. ‘* Automatic ignition foe internal-combustion engines, &e.% P. A. 
Soxecsy. February 2nd. 


1,674. " Electric furnaces for melting or refining non-ferrous aloye” V. 
C. Faucxner., February 2nd. 


. H. Pannar. 


BrusH Evactrican Encingerino Co. & C. C. 


1,678. " Portable electric hand-lamps, &c.” N. McLean, February Sad. 
1,687. " Lighting outfit for roud vehicles.” G. BoornwuL. February Sad. 
1,692. ‘* Magnetic compasses." C. F. Rytanp. February Bnd. 


1.712. * Apparatus for producing sound waves for signalling.” W. V. 
Fouts. February 2nd. 

1,713. © Electrical H instruments.” J. H. Carr. Febrasry Sad. 

1,729. " Wiring ships, buildings, &c., lor ba a of electrielty.” L. 
M Warsrnouse. February 3rd. 

1,732. ‘* Process for manufacture of zinc “tubes.” S. O. Cowpmn-Oouns. 
February 3rd. 

1,739. * Flexible-cable funicular traction system.” Cowpacam GQummmar 


Ececrrigur. February 3rd. (France, February 7th, 1916.) 
1.748. ‘ Electric bells.” J. Dwis & Son ann W. H. Davis. February 9rd. 
1.754. " Electric motor control and apparatus therefor.” Baman Twosmom- 


Heuston Co. & H. C. Hasttncs. February Jrd. 
1,762. “Stimulating growth of hair by weak currents of electri” A. 


C. Stewarr. February 3rd. 
1,766. “ Dynamo-clectric machines." P. A. H. Mossar. February Svd. 


PUBLISHED SPECIFICATIONS. 


1918. 
5,319. Process oF axon Appagatt's ror Tastinc Evecrraictry Merenna, ©. T. 


Blathy. April 8th. (April 9th, 1914.) 

10,722. Exvecrrican Hearia Arraratcs. C. G. Nobbs & W. W, Mutha. 
Julv Z3rd. (January 2lst, 1916.) 

17,581. AUTOMATIC TELEPHONR Car Disreieutinec Systems. Westera Bec- 


tric Co. December 16th. (December 19th, 1914.) 


1916. 

The numbers in brackets are those under which the specifiestion wil be 
printed and abridged, and all subsequent proceedings will be takea. 

471. Evectrica, Conpaensers. Marconi's Wireless Telegraph Co. & C. S. 
Franklin. January llth, 1916. [102,997.] 

477. ICNITION Davicks yor Iwrakna.-comsustion Encomeas. BM. A. Cade. 
January llith.  (102,998.] 

487. MAGNET Systems Pom MacneTO-ELRCTRIC Macnimes por lenmop Poe 
POSES IN INTERNAL-ComBUSTION ENGINES. W. Schmidt. January Lith, Wie. 
(100,018.] Convention date not granted. 

519. Saconpary Batteries. G., Pearson. January 12th, ae } 

541. IGuitiom Dynamos. C. T. Mason. January 25th, 

579 STARTING OF SYNCHRONOUS DyYNAMO-ELECTRIC Manani. AAS 
THKREPOR, J. Mould. January 13th, 1916. (101,809.} 


651}. ExectricaL APPARATUS FOR PRODUCING Hor ano Coun Curnerm oF 
Art por Dayinc Hair AND POR OTHER PURPOsSS. E. B. Wright. Jjesmer) 


13th, 1916. (103,153.} 
599. Rapio Receiving Cicusts. C. F. Elwell & C. J. Clase. Jeemry 
13th, 1916.  (103,004.] 


676. AvTomatTiC Steerino anD SuLF-PROPRLLED Torrsposs anD orm Pro- 
sectices. V. Pascore, C. J. Beaver & E. A. Claremont. January Mth, 1916. 
saad A 

721. ECTRO-MAGNETIC SHUTMR-THROwWING Gran ror Waavinao Loows 
Bachelet Shuttle & Loom Co. and W. Routledge. January 17th, %16. 


(103,157. 
802. bawe Swrrenes. British Thomson-Houston Co. (General Ekstric 
Co.. U.S.A.). January 18th, 1916. (103,167. 

876. Tecernonr Systems. Relay Automatic Telephone Co. & L. C. Bygreve 


January 19th, 1916. (103,173.} 

999. SPARKING PLUGS AND THE MANUPACTURE OF THR Samm. T. Cresbes and 
Sons & W. J. Spicer. January 2lst, 1916. {103,179.) aes ve eee 
1,417. Cores ror Purin Loapiso CoiLs, ELECTROMAGNETS, AND THB 
ble Electrice Co. (Western Electric Co., UsS.A.). January @th, 916 
103,188 

1,976. Exvecrric Diarprracw Horws ror ALTOMOSILEUS AND Tee use A. V 
Hulbert, July 25th, 1916. (203.018 

2,065. Ravio-tececrarny, J. Bethenod & E. Girardeau. Febreary Ut. 
1915. {100,075.) (Addition to 1,597/16.) 

2,078. Macnaric Comrasses. F. Barker & Son and E. W. Barker. Pubru- 
ary lith, 1918. (103,019.] 

256. FExectric Rattertes. R. S. Baxter. February 15th, 1926 l 
2,916. Ratcway Sicnuiinc. W. R. Svkes Interlocking Signal Co. & R. W. 
Tarrant. February 26th, 1916. (103,026 

3,161. Battery Certs. W. L. Walker. March 17th, 1915. [100.1783 

3.286. Evectric Cane Druws, Reers, or tHe LiKE. H. G. & E 
Edwards. March 4th, 1916. {(103,206.) 

4,192. SPARKING PLUGS POR INTERNAL-ComBUSTION Enaoimnes. R. A. Griiith: 
and W. P. Gilbart. March 2Ist, 1916. [103 044. 

4,558. ELrrciric Dirscuarce Apparatus, British Thomson-Houston Co. (Gese- 
rai Electric Co., U.S.A.) March 28th, 1916. [103,046.]) 

4,697. ELecrric OsciLLaTtORS. British Thomson-Houston Co. (General Riec- 
tric Co., U.S.A.). March 30th, 1916. [103,047.]) 

5,257. Searkine PLUGS For '[NTERNAL-COMBUSTION Encinsa. A. B. Back. 


April lith, 1916. [103,051.] 
. Portane Miritary TeLerHonss. J. W. Dungey & C. B. Kawing. 
April 13th, 1916.  {103,227.] 


5,934. Execrric Locomotives. British Thomson-Houston Co. (Gener 
Electric Co., U.S.A.) April 25th, 1916, [103,235. 
5,972. Points ror Tramways, RatLways, AND THE Uke purroam, R B. 


Holt. April 26th, 1916. 103,236.) 
oe; Telegraph imtro 


6,355. TELRGRAPHIC TRANSMITTERS AND Rexays. 
ments Syndicate & A. Orling. May 3rd, 1916. [103, 

6,618. Location INDICATORS POR ELECTRIC nee E. D, A. Daga 
May 9th, 1916. (103,059.] 
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SCIENCE AND INDUSTRY. 


Sir Isaac Newton, shortly before his death, said: 
—“ I do not know what I may appear to the world, 
but to myself I seem to have Leen only like a boy 
playing on the seashore, and diverting myself in 
now and then finding a smoother pebble or a prettier 
shell than ordinary, whilst the great ocean of truth 
lay all undiscovered before me ’’-—yet Leibnitz est1- 
mated that Newton had achieved far more than all 
other mathematicians put together from the begin- 
ning of history. Lord Kelvin, at his jubilee, in 
reply to the homage of the whole scientific world, 
said :—‘“‘ One word characterises the most stren- 
uous of the efforts for the advancement of science 
that I have made perseverinyly during 55 years; 
that word is failure.” Yet he towered above all his 
scientific contemporaries, and was, perhaps, the 
greatest savant that the world has known. It is, 
in fact, a trait common to all who have spent their 
lives in the pursuit of knowledge, and have acquired 
a profound acquaintance with the hidden mysteries ` 
of Nature and Science, that they, more than all 
Others, realise the immensity of the field that lies 
open before them—shrouded in mists, it is true, and 
beset with pitfalls, culs de sac, false clues, but also 
holding treasure in store of inconceivable richness 
for the reward of those who patiently grope amid 
its gloomy fastnesses. We have as yet but ven- 
tured over the border of that illimitable expanse: 
the further we penetrate into its depths the better 
we appreciate the wealth that lies beyond, and the 
greater becomes our strength to overcome the diff- 
culties that confront us. We see, too, how far we 
have strayed from the true path in the complacent 
past, when we thought we had approached finality 
in one or other quest. 

These thoughts are prompted by the striking 
appeal addressed to our American colleagues by 
Dr. Whitney, in the Electrical World, the gist of 
which we reprint elsewhere in this issue. We have 
often drawn attention to the splendid work that has 
been accomplished by the research laboratory of 
which he is the head, and quite recently Mr. A. P. 
M. Fleming has reminded the Institution of Elec- 
trical Engineers, at Manchester and Newcastle, of 
the vast resources and assiduous attention which 
are devoted to industrial research by manufacturing 
firms in the United States, as well as in Japan and 
Germany. In cannot be suggested that America has 
neglected the possibilities of industrial research. 
Of what, then, does Dr. Whitney accuse a nation 
which, above all, is noted for utilitarianism and 
practical common-sense? It is of ignoring the 
claims of research in pure science, research directed 
solely to the advancement of human ‘knowledge, 
without an eye to the commercial results that may 
accrue. He declares, in effect, that the United 
States, from the scientific point of view, is a para- 
sitic nation, depending almost wholly upon the 
latours of the scientists of Europe, who have pro- 
vided it with the means to cure disease, to commu- 
nicate by ethereal waves, to radiograph the internal 
organs of the body, to rid the Isthmus of Panama 
of the pestilence that made it a death-trap for the 
engineers of de Lesseps, to transmit power from 
its waterfalls over hundreds of miles. And, indeed, 
it is true that, with rare and brilliant exceptions, 
such as Franklin, Henry, and Langley, the history 
of the United States can boast of no great pioneers 
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lil pure science as opposed to industries—inventors 
it has had in plenty, but few discoverers. 

Now, there is in this a lesson for ourselves. 
Engineering in particular, and electrical engineer- 
ing above all, is built upon science as the founda- 
tion. Primary and secondary cells, the dynamo, the 
arc light, wireless telegraphy and the X-rays, 


- electro-deposition, the electric furnace, the manu- 


facture of aluminium, alkali, and other products of 
electrometallurgy and electrochemistry, the fixation 
of nitrogen, the telegraph, and countless other 
triumphs of electrical engineering, all derived their 
origin from the laboratories of men who wooed 
Science for herself alone, without thought of per- 
scnal profit—many of the foremost of them, we are 
proud to recall, of British race. We do not over- 
look the fact that on the basis of these dis- 
coveries, industrial research has given rise to innu- 
merable inventions of the utmost importance to 
mankind, such as the glow lamp, the telephone, the 
steam turbine, the polyphase system, the submarine 
cable, and other commercial developments, in which 
also our fellow-countrymen have played a leading 
part. But we live in a time of difficulty and danger, 


, when attention is pre-eminently directed to the com- 


mercial possibilities of invention and research, and 
there is no little risk that in the struggle for com- 
mercial supremacy we may lose sight of the higher 
aims—the general welfare of humanity, and the 
claims of pure scientific research upon our labours 
and our purse. Let us, then, lay to heart the spirit 
of Dr. Whitney’s appeal. Although almost ignored 
by the public and the State, our scientists in the 
past have won their place in the foremost rank of 
progress; now that the nation has awakened to the 
necessity of scientific work, Jet us take care that 
while industrial research is not neglected, pure 
science shall receive that whole-hearted support 
which hitherto has been denied to it. For upon the 
due observance of this precept rests not only our 
scientific culture, but also our industrial existence. 


A 


THE somewhat interesting ques- 

The Control tion has arisen as to whether motor- 

of the Electric car agents shall have a monopoly of 

Motor-Vehicle the sale not only of petrol motor 

Business. vehicles, but also of those propelled 
by electricity. Thus, in the last 
issue of the Motor Trader, in a report of a meeting 
of the Scottish Advisory Council of the Motor Trade 
Association, we read that ‘‘a clause in a draft of a 
Bill to be promoted by a Municipal Association 
under which powers are sought to store, charge, in- 
spect, and repair electric vehicles was considered. It 
was agreed to write to head office requesting that 
the clause, if sought to be passed into law, be op- 
posed, and stating that this Council disapproves of 
the matter being left in the hands of the Electric 
Vehicle Committee of the Society of Motor Manu- 
facturers and Traders, agents’ interests not neces- 
sarily being those of that Committee.” 

The subject is considered by our contemporary of 
such importance that it devotes a long leader to the 
matter, from which we are glad to learn that, as the 
leading organ of the motor traders, it has not hesi- 
tated, when finding itself unable to see eye to eye 
with a certain section of its readers, to speak out, 
and strongly urge that the best interésts of all will 
be served by motor agents adopting an attitude of 
sympathy and tolerance towards the problem. 

The writer states that a good deal of interest has 
been created in certain trade circles respecting the 
promotion of a Bill authorising local authorities to 
cater for the electric vehicle trade, and that the Bill 
indicates a very significant development on mun. 
cipal trading lines. It is pointed out that if the 
authorities take full advantage of its provisions. 
their interest in the electric vehicle will exceed the 


niere operation of charging, and will comprise 
the repair and maintenance of vehicles and the 
sale of everything in the electrical line requisite fo: 
these vehicles. Our contemporary holds that there 
is no ground for the assumption that the Bill em- 
bodies a deep laid scheme on the part of the publi: 
service bodies to appropriate what may become an 
important branch of the motor trade. 

What mainly concerns the opponents of the Bill 
is the plain issue as to whether the interests of the 
retail motor trade are threatened. They urge that if 
the electric vehicle is to command public approval 
anything like commensurate with the petrol vehicle 
the metor agent should be taking prompt and ade- 
quate measures to secure the business. 

Those who believe with us that the electric vehicle 
is destined to make great progress in this country 
and that its development has been delayed largely by 
the lack of charging facilities, maintain that while 
the motor trade is indifferent to the great promise 
of this branch of the industry, the offer of the local 
authorities to supply the stimulating factor in thx 
shape of charging stations and repair and supply 
facilities is entitled to approval and support. 

If we remember rightly, there has already been a 
little friction between the M.T.A. and the Agents’ 
Section, Ltd., on the one hand, and electrical engi- 
neering traders on the other, with regard to the sale 
of the many electrical accessories associated with 
petrol cars. It is, therefore, greatly to be hoped 
that the M.T.A. will not adopt the attitude advo- 
cated by its Scottish Advisory Council with respect 
to electrical motor vehicles, but, rather, the saner 
course suggested by the Motor Trader, a course 
that will go far in removing any wrong impressions 
that may exist, and in building up a more favourable 
view of the M.T.A.’s objects and intentions in elec- 
trical circles. 


WE print on another page an im- 
Substitution portant memorandum, issued by the 
in Electricity Reserved Occupations Committee 
Works, for the guidance of electrical under- 
takings in effecting substitution of. 
and releasing, men for the Army. The demand for 
young fit men in the Army is apparently so great 
that most other considerations have now to be set 
aside, and from the end of this month substitution 
must be more extensively applied than previously 
even in electricity works, upon which the manufac- 
ture of munitions so vitally depends. We do not 
know when the memorandum was circulated among 
members of the I.M.E.A., or whether it has been 
sent to non-member undertakings, but the Commit- 
tee issued it as long ago as February 5th. The 
matter is one of great importance to all electricity 
undertakings and their employés, whether repre- 
sented by the Association or not, and there is only 
a week before the ‘‘ exceptionally favourable peser- 
vation ” practice is withdrawn. Therefore we give 
the document full publicity at once, though it has 
only come to our hands while going to press. 


Ir is now many years since we 

Our Canals. began in these pages our advocacy 
of the better use of the canals of the 

United Kingdom in the interests of trade, industry. 
and agriculture. In season and out of season we 
joined with others in the demand for modernisation 
and fuller utilisation of this means of transporta- 
tion: we described the various systems of elec- 
trical operation that had been proposed or 
adopted in this and other countries. It was 
commonly believed that the canal system was 
being strangled or ignored by the railway companies 
for selfish ends. To-day we see how deplorable it 
is that suitable measures for improvement were not 
adopted in time. A past Government referred the 
whole subject to a representative Canals and Water- 
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ways Commission, and exhaustive evidence was col- 
lected from many quarters, here and abroad, but it 
is only in war-time, when the Government has the 
railways under its control, that anything in the 
shape of definite action is taken. It were waste of 
words now to spend much space showing how 
greatly we should have had our tasks simplified 
during the last year or two, when the pressure 
upon the railways was phenomenal, if we had also 
been able to depend upon a continuous traffic of 
barges on an up-to-date network of waterways. 
Whatever regrets may be in our mind, we must 
count it all for future good, as well as helping us 
in the remaining stages of the war, that Govern- 
ment action has at last been taken which will pre- 
vent the matter from ever falling back into its 
former position. With its control of the railways. 
the Government naturally assumed control of the 
railway-owned canals, and it is now announced that 
the Board of Trade is also taking possession, for 
the period of the war, of any other canals, non- 
railway owned, that may be required for essential 
trafic. It is intended to set up an executive com- 
mittee to control the canals and all the buildings. 
barges, machinery, &c., that go with them. 
Whether railway-owned or otherwise, they will 
come under this Committee, and every effort will be 
made to secure for the nation their best use for the 
conveyance of food, munitions, materials, &c. 
Truly, this horrifying war is lifting us as a people 
out of many of our old ruts. 


THE Minister of Labour has been 
giving further expression to his 
views on after-the-war industry. 
He continues to speak with the 
greatest optimism, foretelling a period of booming 
trade. As we suggested in our reference to one of 
his earlier speeches, his opinions are those of an 
‘authority on the iron and steel trades, and we entirely 


The Good 
Time Coming. 


agree with him in regard to the outlook therefor. - 


Everybody connected with those trades and with the 
engineering industries, knows well enough what 
large arrears of work, even of the normal kind, are 
accumulating. Railway companies, tramway com- 
panies, electrical undertakings, &c., are unable to 
spend what is almost imperatively necessary even on 
maintenance, and extension work is more often than 
not only a dream, though verging in cases, we fear, 
upon nightmare. In all the work of rehabilitation 
and satisfying the needs of the world, the share of 
the iron, and steel, and engineering trades cannot 
fail to be enormous, and it must inevitably spread 
itself out over many years. But perhaps the most 
urgent need of all will be the new shipbuilding, upon 
which armies of workers will need to work at high 
speed to make up for recent and anticipated losses. 
Activity in the shipbuilding industries means high- 
pressure prosperity in iron and steel and engineer- 
ing industries, and these form so large a part of 
our national industrial operations that it is reason- 
able for Mr. Hodge to suggest that every other 
trade may boom in sympathy. Thoughts such as 
these respecting the future are, however, over- 
shadowed by the knowledge that we are at the 
greatest crisis of the war, and may have strange 
ways yet to tread before the palms of victory are 
won for Civilisation. We have yet to put all our 
strength into the contest, and have sacrifices and 
losses to bear, but beyond it all we trust that there 
lies unbroken Peace; which will be treasured and 
understood as Peace never was before in our day. 
With the period of Peace between the nations, let 
us have harmony in the industries at home, and, 
‘ while still at war, prepare in those industries them- 
selves, as the Minister of Labour once again sug- 
gests to us, those schemes for greater efficiency of 
Organisation, operation, and production which may 
. go far to secure that harmony. 


CANADIAN WATER-POWERS. 

THE Water-Power Branch of the Canadian Department of 
the Interior has recently issued a very complete and excel- 
lently illustrated description of the developed and un- 
developed water-powers of Canada, and we have received a 
copy from the Canadian (iovernment Trade Offices in 
Basinghall Street, E.C. 

The volume is a reprint of five monographs prepared for 
distribution in connection with the exhibit of the Dominion 
Water-Power Branch in the Canadian Pavilion at the 
Panama-Pacific International Exposition, San Francisco. 
1915 ; it deals in sections with the water-powers of British 
Columbia, the Prairie Provinces, Ontario, Quebec and the 
Maritime Provinces. An introduction by the Superintendent. 
of the Dominion Water-Power Branch points out the 
important part played by water power in the industrial 
development of the Dominion, which, with the continual 
advance in electrical science, is expected to become even 
greater in the future. Practically every commercial centre 
from coast to coast, except only a few in the middle Prairie 
Provinces, has abundance of water power available for 
present and future needs. 

Within the provinces of the Dominion of Canada, and 
excluding the North-West Territories, practically all the 
Yukon, and the Northern and Eastern portions of Quebec. 
it is estimated that 17,746,000 H.P. are available, inclusive 
of Canadian developments permitted by international 
treaties. The developed powers—for electrical, pulp. 
milling and other purposes, aggregate 1,712,193 H.P., 
distributed as follows :—Nova Scotia, 21,412 H.p.; New 
Brunswick, 13,390 H.P. : Prince Edward Island, 500 H.P. ; 
Quebec, 520,000 H.P.: Ontario, 789,466 H.P. ; Manitoba, 
56,730 H.P. ; Saskatchewan, 45 H.P. ; Alberta, 33,305 H.P., 
British Columbia, 265,345 u.p.; and Yukon, 12,000 H.P. 
}f the present rate of increase in development is continued 
in the future, the 8,000,000 H.P. estimated to be available 
within range of present markets will be entirely in use 
within 15 years. | 

The Dominion Government controls navigable streams 
and their water powers throughout the Dominion and the 
water powers in general of the provinces of Manitoba, 
Saskatchewan, and Alberta. The administration of all 
water powers in British Columbia, Ontario, Quehec, New 
Brunswick, and Nova Scotia is under respective provincial 
control. . 

As is well known, British Columbia has been prodigally 
endowed with natural water-power sites on its numerous 
rivers and lakes, and it is estimated that within reasonable 
distance of the cities of Vancouver and Victoria there are 
possible water-power developments aggregating 750,000 H.P. 


situated within an area of 20,000 sq. miles ; in addition, 


it is estimated, roughly, that other available powers in the 
province would bring the total up to 3,000,000 H.P. 

Amongst the principal powers developed may be 
mentioned those of the West Kootenay Power and Light 
Co., 23,000 H.P.; the Lake Buntzen plant of the B.C. 
Electric Railway Co., of 84,500 H.P.; and the Jordan 
River plant in Vancouver Island, of the same company, 
25,000 H.P.; the Western Canada Power Co.’s plant at 
Stave Lake, 26,000 H.P. ; Ocean Falls Co., 11,200 H.P. ; 
Power River Co., 24,000 H.P., &c. 

The undeveloped powers include many large blocks of 
25,000—-80,000 H.P., and it is pointed out that great 
opportunities exist for the electrochemical and electro- 
metallurgical industries, there being many water-powers 
similarly situated to those in Scandinavian countries, 
and wonderful possibilities of transport by water freight to 
suitable markets. 

The establishment of electrometallurgical refineries for 
copper in the neighbourhood of Vancouver or Prince 
Rupert, where the plants could be erected on excellent 
water-front sites, would add to the incentive already 
existing to develop the copper, zinc, lead, and other 
mineral resources of the province. 

In the Prairie Provinces, Lakes Manitoba, Winnipeg, and 
Winnipegosis are the largest bodies of water. Lake Win- 
nipeg fa an area in excess of Lake Ontario, and into it flow 
the Winnipeg, Red, and Saskatchewan and other rivers, 
while its outlet to Hudson’ Bay.is the Nelson River. The 
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northern part of Manitoba is drained by the Churchill 
River, and the northern parts of Saskatchewan and Alberta 
by the Athabaska and Peace Rivers. The Winnipeg River 
is one of the most important power rivers on the continent, 
and offers many available power sites in proximity to the 
City of Winnipeg ; a systematic survey of these sites has 
been carried out by the Government, and six undeveloped 
sites are noted within 52—74 miles of Winnipeg, these 
representing 162,700 H.P. under present conditions and over 
300,000 H.P. after the storage facilities are provided. The 
Winnipeg municipal power plant at Point du Bois, 77 miles 
from the city, will have an ultimate capacity of 76,000 H.P. ; 
its present installation amounts to 51,500 H.P., and may 
be increased to 119,000 H.P., the energy being stepped up 
to 66.000 volts for transmission. 

The Winnipeg Electric Railway’s power plant at Pinewa 
Channel is 65 miles from the city, and has some 28,200 H.P. 
installed and a 60,000-volt transmission. 

Another concern, the Winnipeg River Power Co., has 
made arrangements for the immediate construction of a 
plant consisting of eight 21,000-H.P. generating units on 
the du Bonnet site, a 110,000-volt transmission to Winni- 


peg being proposed. 


The development of the Bow River above Calgary on 
suitable lines would give about 50,000 H.P. on six sites : 


sion, Ontario’s water powers are better appreciated in this 


` country than those of other parts of Canada ; the work of 


the Commission is regularly reviewed in our columns, and 
readers are referred to the latter for details. 

The Ottawa River tributaries have provided many 
moderate sized power developments ; the Northern Ontario 
Light and Power Co., which supplies the Cobalt district, 
has two plants of 8,000 and 3,800 H.P. The Ottawa River 
itself, if regulated, would provide 606,000 H.P. between 
Lake Temiskaming and Carillon ; about 36,000 H.P. is now 
in use at the Chaudiere Falls, including about 9,000 H.P. by 


_the Ottawa Electric Co., and 5.000 H.P. by the Ottawa 


Power Co. 

Of the rivers flowing into Lake Ontario, the Trent and 
its tributaries would eusily provide 75,000 H.P. by reason 
of the works of the Trent Canal, now nearing completion : 
about 45,000 H.P. is now developed—the Electric Power 
Co. having seven plants of a rated capacity of 33,000 HP. 
in operation, supplying a large territory along the lake front 
through 300 miles of 44,000-volt transmission. The 
undeveloped powers of the Trent system, having capacities 
ranging from 1,000 to 10,000 H.P., offer fine opportunties for 
new industries in the vicinity of Peterboro’, Cambellford 
and Trenton. 

The total low water capacity of all the Luke Huroa 


THE STAVE FALLS PLANT OF THE WESTERN CANADA POWER Co., BRITISH COLUMBIA. 


the Calgary Power Co.’s plant at Horseshoe Falls on this 
river consists of two 3,750-H.P. turbine units and two 
6,000-H.P. units, energy being transmitted at 55,000 volts 
to Calgary. The same company’s Kananaskis Falls plant 
contains two 5,800-H.P. turbine units. 

Some 60 miles above Edmonton a power site on the 
North Saskatchewan would produce 30,000 H.P.: at Cole 
Falls, 25 miles below Prince Albert, a power plant is being 
constructed for that city. Below the forks of the Saskat- 
chewan at least five power sites are available, one at Grand 
Forks offering 40,000 continuous H.P. 

Passing over numerous smaller developments, we come 

to the Nelson River, which offers immense prospective 
water powers, there being 19 power sites that would pro- 
duce from 77,000 to 235,000 H.P. at the turbine shaft, and 
give a total of 24 million estimated H.P. 
3} A summary of the undeveloped and developed water- 
powers in Ontario shows total potential powers amounting 
to nearly 5,000,000 H.P., of which 722,000 H.P. are deve- 
loped, 574,000 being utilised for electrical purposes. 

The actually developed power of the Ottawa River and 
tributaries is 71,000 H.P., Great, Lake tributaries 137,000 H.P.; 
Hudson Bay slope, 22,000 H.P. ; James Bay slope, 30,000 
H.P. and International boundary rivers, 462,000 H.P. Pro- 
bably due to the work of the Ontario Hydro-Electric Commis- 


tributaries is about 166,000 H.P., neglecting storage, aad 
about 56,000 H.P. is at present developed. 
` Of the most important undeveloped powers, the French 
River has three sites, each capable of producing 10,000 H.P. 
with storage, besides other smaller powers. On the Spanish 
River, the Canadian Copper Co. has 12,500 m.r. installed 
for operating its mines and smelters, while, lower down, the 
Spanish River Pulp and Paper Co. has 10,000 H.P. in use. 
About 15,500 H.P. used in the cities of Port Arthur and 
Fort William is mainly derived from the plant of the 
Kaministiquia Power Co. at Kakabeka Falls ; these cities 
are also within easy transmission distance of the Silver Fails 
on the Kaministiquia River, where some 20,000 H.P. Is 
available, and of the Nipigon River, the 40 miles of which 
with Lake Nipigon at the head, are estimated to be capable 
of developing 100,000 H.P. ; 
The Winnipeg River (in this province) is roughly esti- 
mated to have available some 250,000 H.P., of which only 
22,000 H.P. has been brought into use. The White Dog Falls 
on this river, with suitable storage, would alone produce 
75,000 H.P., and several sites on the English River could 
be developed in blocks of 20,000 to 40,000 H.p. Accurate 
information regarding the rivers of the James Bay slope 1s 
not available, but it;may be assumed that 1,500,000 H.P. Is 
physically capable\of-dévelopment. 
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‘At present, there are two plants of the Northern Canada 
Light and Power Co. on the Mattagami River with 
10,000 H.P. available; also the Abitibi Pulp and Paper 
Co.’s 19,500 H.P. plant at Iroquois Falls will shortly be at 
work. 

On the international rivers, the Canadian plants on 
Niagara include those of the Canada Niagara Power Co., 
with 100,000 u.p.; the Electrical Development Co., 
125,000 H.P.; and the Ontario Power Co., 180,000 H.P. 
On the old Welland Canal, about 12,000 H.P. is developed, 
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supplying industries in St. Catherines, Merritton, and 
Thorold. The Dominion Power and ‘Transmission Co. also 
has a 57,000-H.P. plant at Decew Falls which utilises the 
canal water, and transmits energy at 10,000 to 40,000 volts 
to a number of towns in the Niagara peninsula; the com- 
mercial prominence of Hamilton is largely ascribed to the 
power facilities offered by this company. 

Between Lakes Superior and Huron is a difference in 
level of 20 ft., and the minimum flow at St. Mary’s Rapids 
would produce 90,000 H.P., half of which belangs to 
Ontario ; this power has partly been used in Canada and the 
States—in the former, about 17,000 
H.P. is used by the Algoma Steel 
Corporation and allied industries. 

The St. Lawrence river between 
Lake Ontario and Lake St. Francis 
offers a development of 1,000,000 H.P., 
of which 500,000 H.P. would be avail- 
able for Ontario. 

Such a development would require 
the co-operation of the United States, 
and be costly ; moreover, a sufficient 
market for the power does not exist. 

The undeveloped water power of 
Quebec represents about 5,000,000 H.P. ; 
the developed power amounts to 520,000 
H.P., of which 370,000 H.P.’is used in 
the form of electrical energy. 

There are many undeveloped falls 
and rapids on the Ottawa River (in 
Quebec); the Quinze River (a part of 
the Ottawa River) has some 90,000 
H.P. available, and the Kipewa River 
50,000 H.P. The Lievre River, a 
tributary of the Ottawa River, is es- 
timated to be capable of generating 
85,000 H.P., of which less than 10,000 
is in use, while the Gatineau River 
would produce 225,000 H.P. 

The Cedars Rapids, about 35 miles from Montreal, on 
the St. Lawrence, are capable of generating 160,000 H.P. ; 
at present, the Cedars Rapids Manufacturing and Power 
Co. is producing 90,000 H.P., of which 60,000 H.P. is 
being transmitted to aluminium works at Massena and the 
remainder to Montreal. 

On the opposite side of the St. Lawrence, the Canadian 
Light and Power Co.’s plant at St. Timothee furnishes 


20,000 H.P. to Montreal for traction. and can be extended 
to 50,000 H.P. Some 13,000 H.P. is also developed on the 
Soulanges Canal for use in the city. 

A diverting canal between Lakes St. Francis and St. Louis 

would give a head of 80 ft, and possibilities of over 
100,000 H.P. 
» Still nearer Montreal, at Lachine, the rapids are esti- 
mated to be equivalent to 400,000 H.P., but only a portion 
is available for development, and an existing plant supplies 
13,000 H.P. to the city, which also receives 20,000 H.P. 
from a plant on the Richelieu River 
at Chamley, and a certain amount from 
the well-known Shawenegan Falls de- 
velopment, nearly 100 miles distant on 
the St. Maurice River, so that the city 
receives in all about 126,000 H.P. 
from water developments. The St. 
Maurice River has possibilities of 
650,000 H.P. ; the most southerly power 
is at Le Gres Falls, 15 miles north 
of Three Rivers, where 60,000 H.P. is 
available. 

The entire water rights of the 
Shawenegan Falls are owned by the 
company of that name: the plant is 
capable of generating 155,000 H.P., 
which is used locally in the aluminium, 
carbide and manufacturing industries, 
and transmitted to Montreal, Three 
Rivers, and other towns. 

Situated about 125 miles above the 
Shawenegan Falls are the Grand Mere 
Falls, with 100,000 H.P. available, 
which is being developed by the 
Laurentide Co. At La Tuque, on the same river, is a 
fall capable of developing over 75,000 H.P., and there are 
a number of smaller power sites. 

In the vicinity of Quebec City are numerous undeveloped, 
or partly developed, powers, and the Saguenay River, 
120 miles north of the city, provides two sites for develop- 
ments of 300,000 H.P. continuously, which, with storage 
in Lake St. John, could be more than doubled. The 
Quebec Development Co. is the owner of water rights on 
this river. 

On the North Shore of the St. Lawrence, between the 
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Saguenay and the Atlantic, the country is scattered with 
large undeveloped water powers, the country itself being 
undeveloped ; it is estimated that over a million H.P. is 
available. 

fIn New Brunswick there has been developed about 
13,000 H.P., 56 per cent. being for saw, grist, &c., mills ; 
one plant has 3,800 H.P. instaHed. 

In Nova Scotia) ‘abouty24,000 H.P.has been developed, 
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mainly for pulp and paper making, though a number of 
small hydro-electric plants supply town lighting, &c. 

There are two outstanding undeveloped power sites in 
New Brunswick—Grand Falls on the St. John River and 
Grand Falls on the Nepisguif River ; as regards the former, 
an 80,000 H.P. development has been planned, while the 


Pokiok site on the same river is said to be capable of deve- e 


loping 30,000 H.P. 
The other Grand Falls, about 20 miles from the town 
of Bathurst, could provide som: 10,000 H.P. In Nova 
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Scotia the Mersey River is considered 
to be capable of developing 30,000 H.P. 
on several sites, while lesser develop- 
ments are possible on other rivers ; 
generally speaking, there are a great 
number of minor power sites scattered 
over the Maritime Provinces. Though 
we have necessarily touched very 
briefly on the contents of this interest- 
ing volume, which contains some 360 
pages of descriptive and illustrated 
Inatter, together with maps, &c., the 
reader will probably share with us the 
opinion that no other country in the 
world offers such immense scope for 
the development of water power, and 
of the industries — such as electro- 
chemical, electro- metallurgical, and 
pulp manufacturing—which are pecu- 
liarly dependent on a steady natural 
source of power. 

It cannot be doubted that the 
water powers of Canada are an asset `- 
of incalculable value in the Empire’s 
resources. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest. 


` Multiple Cable Glands for Watertight Bulkheads. 


THE rapidly increasing adaptation of electrical energy to all 
kinds of auxiliary services on board ships of the Navy, as 
well as the mercantile marine, has confronted the shipbuilder 
and electrical engineer with problems to be solved which in 
days when the ube of this form of energy was confined to 
electric lighting did not arise. One of these problems, and that 
not of least importance, is how to ensure water-tightness of 


those buikheads through which electric cables have to pass. 


Some idea of the culty of maintaining these bulkheads 


watertight may be realised when it is stated that in large 
warships the number of individual cables passing t 

some of the more important bulkheads is not far short of 100. 
Up to the present, the method adopted has been to pierce the 
bulkhead with a separate hole and fit a gland for each separate 
cable. After threading through the cable, these glands are 
made as far as possible watertight by means of estos and 
grease, or in Naval practice a metallic packing pressed in 
around the cable by brass sleeves and nuts. 

This system has many drawbacks, the chief of which are 
as follows:—(1) Where the number of cables is large the 
strength of the watertight bulkhead is greatly impaired by 
reason of the correspondingly large 
number of holes which have to be 
bored. In many cases doubling plates 
have to be riveted to the bulkhead to 
compensate for this weakening of the 
structure. All this means extra labour 
on the part of the ironworkerr, riveters, 
and drillers. 

(2) Watertightness of these glands de- 
pends upon the thoroughness with 
which the packing has heen carried out 
—a matter depending largely upon the 
skill and conscientiousness of the map 
employed. Continuance of this state of 
watertightness depends upon the gland 
nuts remaining tightly screwed up in 
spite of vibration or similar causes, 
‘shrinking of the packing material due 
to its drving up in places exposed to a 
wari! atmosphere must also be fol- 
lowed up by subsequent retightening of 
these nuts if the glands are to remain 
watertight. Where the number of 
wlands is exceptionally large, human 
nature being what it is, the periodical 
inspection and retightening of slack 
nuts is almost certain to be neglected. 

(3) Where lead-covered cables are em- 
ployed, as is the practice in warships, 
great care must be exercised to sacer- 
tain that the packing material has been 
uniformly distributed round the cable. 
otherwise tightening up of the gland 
sleeves and ‘nuts in order to compress 
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the packing material will not render the gland watertight. 
Again, too great pressure may, and does often, force the pack- 
ing, particularly if it be metallic packing, into the lead sheath 
of the cable, and this may not be discovered at the time unless 
the damage dong is sufficient to force the lead sheath through 
the rubber insulation and earth the cable. 

All the foregoing objections to the present form of so 
called watertight gland can be overcome by the adoption of 
a sep cable gland, employing a plastic compound com- 
posed of the same or similar material as is at present used for 
the sealing chambers of paper insulated cables. By employ- 
ing this type of gland, a much smaller number of holes. 
though of somewhat larger diameter than hitherto, suffices. 
Stiffening of bulkheads except in unusual cases, such as very 
thin bulkheads, becomes unnecessary. The knowledge that 
the gland is perfectly filled with packing material becomes 
a certainty, as it can be forced in under pressure until it 
exudes through inspection holes. Initial watertightness and 
continuance of the same in no way depends upon nuts or simi- 
lar devices remaining tightly screwed up, and those otber 
than the fixing nuts may, in fact, be removed altogether 
without impairing the efficiency of the gland. 


a AE I ch PE FE ETE I I TT I I a BE SLE EI EDO I ET ar a TT Eat i Ee A To Sate SL aa: 


Vol. 80. No. 2,048, Fesruary 23, 1917.] THE ELECTRICAL REVIEW. 


203 


Fig. 1 shows in part-section the side view of a gland of the 
foregoing description in position on a steel bulkhead, the 
top half being cut through to illustrate more clearly the 
cables passing through the gland. No. 4 is a piece of steel 
tube fitted in position in the bulkhead (1), and secured and 
made watertight by means of the nuts and washers (2) and (3), 
which are screwed up tightly against an asbestos insertion 
joint smeared with red-lead and placed between the washer 
(3) and the structure (1), to which it is fitted: this joint 
serves to prevent the passage of water in that direction be- 
tween one compartment and another. fn each end of'the 
steel tube (4), in which a recess has been arranged, are fitted 


1 
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Fia. 1. _ ia. 2. 
MoLTIPLR CABLE GLAND. 


two end plates (6) and (7), designed so as to be fitted in one 

ition only, and bored with holes somewhat larger in 
“diameter than the cables. In the inner end plate (6) at each 
end of the gland are fitted eplit adaptors (8), which are 
slipped over the cables after they have been passed through. 
The outer end plate (7) is then placed in position against the 
adaptors, and both plates and adaptors are locked in position 
by means of end ring nuts (5), in such a way as to prevent 
their being forced out while subjected To an infernal pressure 
during the course of filling. Any subsequent slackening of 
these end ring nuts (5) will not affect the watertightness of 


ADAPTOR SPLIT TUBE CUTTER 
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Tia. 5. 


the gland, as the adaptors (8) and inner end plates (6) are 
held securely in place by the sealing compound which adhereg 
to every portion with which it comes into contact. 

Fig. 2 shows an end view of the gland arranged for the 
passage of six cables; the end ring nut (5), being broken, 
shows the slot in the steel tube (4), which permits of the 
pas (6) and (7) being fitted in one position only; at the 
ottom of the end plates a filling aperture is arranged, into 
which the filling pump is fitted, the compound being forced 
in at the bottom of the gland in a liquid state. An aperture 
being arranged in both ends of the gland permits of the fill- 


— 


- 
Fixer Uden | 
Poe n rTu e “eee 
AY». 
\ 


| 
w MUO — - 


T 


asetsrcs 


Fic. 6.—Frttmva Pomp. 


ing operation being carried out from either side of the bulk- 
head as found most suitable. 

Fig. 3 shows an end and side view of the split adaptor (8), 
and fig. 4 a special spanner for use when it is desired to 
withdraw the adaptors from their position in the gland. Fig. 


5 is a split tube cutter, by means of which a damaged cable 


can be withdrawn from the gland and replaced. en it 18 
desired ta replace a cable which is fitted in a sealed gland, 


the adaptors through which the cable passes are warmed by 
means of a blow-lamp, and with the adaptor spanner drawn 
from their position. The split tube cutter is then clasped over 
the cable and heated at the cutting end, after which it is 


forced through the compound in the ghand, completely sever- 


ing from the remainder the compound in direct contact with 
the cable to be withdrawn. The old cable then being free 
can be removed, leaving the hole free for the passage of the 
new one. After the new cable has been passed through, 
and the adaptors have been again placed in position, tho 
pump being charged and fitted in the filling aperture, the 
gland is heated uniformly until the sealing medium resumes 
a liquid state, when an additional charge of the compound 
again renders the gland watertight. 

Fig. 6 shows the general arrangement of the filling pump. 
The compound, having been heated in a suitable receptacle, is 
poured into the pump chamber by means of a filler; a 
heating element wound round the chamber generates suffi- 
cient heat to maintain the compound almost at boiling point; 
when the pump is fitted in position in the gland the piston 
is forced into the chamber by means of the screw, thereby 
forcing the compound into the gland under considerable 


_ pressure, with the result that not only is the gland sealing 


chamber filled, but also all crevices and clearances, making 
the passage of water, even when subjected to considerable 


pressures, impossible. 


SUMMARY OF ADVANTAGES AND DISADVANTAGES OF PRESENT AND 
2 New TYPES OF GLAND. 


Present Gland. Multiple eee apoun 
nd. 
1. Weight of glands required, 1. 60 per cent. 
100 per cent. 
2. Holes to be bored in 
fixed structure, 100 per cent. 


to 


. 20 per cent. 


3. Packing operations, 100 . 10 per cent. 
per cent. ; 
4. Cost of packing material, . 25 per cent. 


3 
4 
100 per cent, . 

5. Space necessary for fitting, 5. 60 per cent. 
100 per cent. 

A Cost of glands, 100 per 6 
cent. 

7. Water test (uncertain) de- 7. Tested to 20 lb. with 
pending on workman’s skill, water for several days, and is 
and finally. on amount of vibra- not affected by vibration or 
tion and shrinkage with heat. shrinkage. 

8. Possibility of failure to 
maintain its effectiveness due $8. Greatly 


. 90 per cent. 


reduced, being 


to the large number of nute 
and joints to be kept tight. 

9. Great care must be exer- 
cised to prevent injury to the 
cable sheathing by the water- 
tight packing. 

10.—Difficulty of access to 
adjust glands or replace cables. 
due to the method necessary 
of grouping the glands in the 
available space. . 


applicable only to fixing nuts, 
wbich are reduced to 20 per 
cent. 

9. No such danger, as com- 
pound is liquid and subjected 
tv uniform pressure. 

10. Cables being arranged in 
groups of 10 as a maximum, 
and passing through one gland, 
permit of the glands being 
arranged more suitably. 


The Multiple Cable Compound Sealed Gland forms the sub- 
ject of Letters Patent, and is manufactured with all acces- 
sory appliances by Messrs. W. McGrocn and Messrs. BRAD- 
RURY, Glasgow and Birmingham. 


‘ Motor Vehicle Inspection Lamp. 


Messrs. Simptex Conpuits, Imp., of Garrison Lane, Bir- 
mingham, have produced a very useful electric inspection 
lamp for the rapid examinatioa of the maccessible parts of 
chassis or engine. The lamp is strongly made, in two pat- 
terns; one is 26 in. long, with the lamp guard 1} in. in dia- 
meter, fitted with a switch in the handle; the other is only 
15 in. long, and the lamp guard is only $ in. in_ diameter, so 
that it will pass quite small apertures. The device is sent 
out wired complete, and can be supplied with lamps of high 
voltages for garage and factory use, or with low-voltage lamps 
for running off 6 or 8 or 12-volt batteries for use on the road. 


D.C. Lighting and A.C. Power from one Set. 


Messrs. T. W. Broapnent, Dap., Huddersfield, have intro- 
duced a three-phase alternator (‘T " type) designed specially 
for the purpose of motor driving in mills, &c., a novel 
feature of which is that the continuous-current generator sup- 
plied as its exciter is large enough to provide, in addition, for 
the lighting of an average sized electrically-driven works, fac- 
tory, or mill. This system of combining an alternator and a 
dynamo for the respective purposes of motor driving and 
lighting offers many practical advantages. By this means 
are combined the simplicity and reliability of the three-phase 
current for power transmission, and the good pressure regula- 


” tion of continuous current for lighting. In practice, the ratio 


of the demand for lighting to that required for power, in 
such cases, does not vary greatly; :and the relative propor- 
tions of the machines have been arranged to suit ordinary 
conditions. The continuous-current generator can, however, 
be made relatively larger or smaller. as may be necessary to 
suit special requirements. The standard. winding of the alter- 
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nators is for 460 volts, and a frequency of 50 cycles per sec. The instruments used are the usual portable milli-volt. 
The exciter is compound wound for 115 or 230 volts. As meter, ammeter, and ignition accumulator. 
shown in the accompanying illustration, each set is mounted The resistance in ohms of the circuit made up of (1) * bad" 


“4 


Fig. 7.—BROADBENT “T” Tyre POWER AND LIGHTING SET. 


on a combined bedplate, and the outputs at present listed 
range from 60 to 400 nw. 


CANTIE PATENT FUSE GEAR.—In our last issue, in referring to 
the above on pp. 174 and 180, we should have stated that these 
fuses are made tor capacities up to 150 amps. per way. not being 
limited to the sizes mentioned. l 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession, 


American and English Research. 


The summary, on page 138 of your journal, of Mr. Fleming's 
lecture on American research makes interesting reading, and 
when compared with the article by Dr. Whitney, printed in 
the Electrical World on January 6th last, is all the more so. 

Dr. Whitney, chief of the research department of the 
American G.E. Co., apparently emphasises the point that, 
compared with English and German research, his own coun- 
try lags behind; whilst Mr. Fleming evidently considers that 
we are much behind America. Neither of these eminent engi- 
neers appears eatisfied with the state of affairs in his own 
country, and, quite rightly, they are endeavouring to alter 
this. Dr. Whitney's article 1s complete, whilst Mr. Fleming’s 
is only partially reported, so that one cannot form a definite 
conclusion on his remarks. May I ask if you could publish a 
summary of Dr. Whitney's article, as I think it would greatly 
interest pour readers? . 

The closing remarks of Mr. Fleming; where he speaks of 
the need and importance of combination, are worthy of much 
thought. One wonders where in this country are the firms 
who could successfully enter into competition for really big 
jobs with such companies as the American Westinghouse an 
G.E. Co., the German A.E.G., and the Siemens group. If, 
as a nation, we do not seem to look with much favour on 
combines—and some of those already existing here are highly 
successful—we ought to do something definite to secure a 
greater degree of combination and co-operation than has 
hitherto been the case; otherwise the future for electrical 
engineering, at any rate, does not seem to be particularly rosy. 

A faint gleam of hope arises, however, after perusing the 
B.E.A.M.A. report. : W. H. B. 


[An abstract of Dr. Whitney’s article appears on p. 223 of 
this issue.—Eps. Erge. Rev.) 
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Localising a Fault. 


With reparo to the correspondence under the above head- 
ing, may I point out that although Mr. Chubb sheds light on 
one of the probable sources of error in the test given by Mr. 
Wardle, there are still twọ others, either or both of which 
will completely upset both the tests so far given. These 
conditions are (1) variable resistance fault, (2) partial or com- 
plete burn-out. The following procedure. identical in part 
with that of Mr. Chubb, although not professing to be a com- 
pletely satisfactory solution of the problem, will be found 
to deal in a rather more comprehenmve manner with faults 
of the *' no return ” type. 


cable up fo fault, (2) earth, sheath- 
ing, or “shorted cable” return, (3) 
the fault itself, is measured from 
cach end of “bad ” cable by sending 
about 10 amperes round this circuit, 
and measuring the ‘‘drop’’ across its 
ends. The two resistance values so 
obtained are converted into equiva- 
lent yards of the ‘‘ bad” cable, or. 
in the case where a “ shorted cable” 
is used for return, into equivalent 
yards of route (lead and. return) 
These two distances laid off from 
their respective ends will each over- 
lap the fault by an amount equiva 
lent, in the case of the earth retum. 
to the resistance of the fault plus 
that of the earth return, and in the 
case of the “shorted cable” retum, 
to the resistance of the fault only.. 
Taking the case of the earth re- 
turn: Provided that the fault resist- 
ance remains constant during the 
two tests, that the resistances of the 
two earth returns are equal or insig- 
nificant, and, in the case of an 
earthed burn-out, that the fault 
resistances from the two sides of the 
burn-out are equal, then the two dis- 
tances will overlap the fault by 
exactly equal „amounts, and therefore tbe fault will lie 
at the point midway between the marked-off points. The 
forinula for this test (The ‘* Overlap *’) is merely for the pur- 
pose of finding this mid point; that is :— 
Equiv. length by test from end 1 —ditto 


Distance of mid. point ronments 4 lengibof bad calle 
from end 1 = —- eG gi gree 


It is, of course, obvious that the assumptions made in thi: 
test are, in the majority of cases, totally unjustifiable, especi 
ally so in the case of the “earth” return. In the case of 
the “shorted cable” return the assumption regarding the 


equality of the return paths is eliminated, but the assumption 


regarding the constancy and equality of the fault resistance 
still holds. Practically the only case where this formula will 
give the correct position of the fault is that in which tbe 
copper and sheathing, or the two coppers, have been welded 
together into a constant, low-resistance fault. Exactly the 
same observations apply to both the tests already given. 

In the above test, however, the two equivalent lengths 
obtained do give us the absolutely definite information that 
the fault cannot lie farther from either given end than tbe 
equivalent length obtained by test from that end, and, pre- 
vided either of the equivalent lengths falls within the actuat 
length of bad’ cable, this information restricts the range of 


. further search. 


In seeking to definitely narrow down the faulty length in 
this manner, advantage should be taken of every alternative 
circuit. that is, if all three cores are ‘down ” circuits should 
be made up with each core and earth (or sheathing), and 
with each pair of cores, apd that equivalent length taken 
which has the lowest value. i 

‘Bridge’ methods may, of course, be used instead of 
“drop” methods for obtaining the resistances, but béavy 
test leads then become necessary, and trouble is introduced 
due to contact resistances. 

Where service tappings exist on the bad cable, the follow- 
ing modification is preferable to the above. It includes all 
the information pen in the regular “Overlap,” it is ser- 
viceable in a much greater number of cases, and its behaviour 
proves its trustworthiness or otherwise. The modification 
consists in correcting the “drop” reading for *' fault resist- 
ance,” and in actually measunng the * drop” per yard of 
route, instead of presuming earth paths negligible or equal. 

The testing current is maintained at a steady value througl- 
out the test. The total drop is taken at feeding end in ordi- 
nary way, sheathing being used for return path. Voltage 
are now taken between core and sheath at each service tap- 
ping on “bad” cable, and on far end of cable itself. Start- 
ing at feeding end, these readings should be carefully notei 
with maximum and minimum values of each, and amount of 
variation. If the variation is equivalent to any considerable 
number of equivalent yards of bad cable, the test must be 
treated with great caution. Should the far-end reading show 
an initial deflection of. say, 0.1 volt, immediately and steadily 
decreasing to, sav, 0.01 volt.. the fault contains a break, and 
it is the E.M.P. of the fault that is being measured instead of 
the " drop” in the fault due to testing current. In such s 
case the fault must lie in that span between two service 
tappings whose far end is the first point to show the effect. 

Where no break exists, the succession of readings will show 
decreasing values until the fault is passed. being then con- 
stant at the value of the “drop” in the fault. Thus the fault 
must lie in that span whose far end is the first to show the 
constant reading. Decreasing values throughout show the fault 
to lie between the last two points. Constant values. through- 
out indicate that the/fault lies close up to the feeding end. 


able) gives the ‘‘drop’’ in the fault itself. 


‘route, gives yards to fault from feeding end. 
‘applies: to the ** bad-’’- span; drop at near end, Jess drop at 
‘far end,.divided by- drop per yard of: route 
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The difference between any two decreasing readings (not 
‘to include the constant reading) divided by the distance be- 
itween their testing points, gives the drop per yard of route. 
The ‘constant ’’ reading (minimum value, if slightly vari- 


Total drop less fault drop, divided by drop per yard of 


The same 


gives yards from 


-near end. 


Repeat the whole test, feeding in from the other end of the’ 


bad cable. Then, if careful minimum values of fault drop 
have been taken, and distances obtained should overlap, the 
fault may confidently be sought within the overlap. Differ- 
ences in value of “fault drop ” obtained from the two ends, 
if constant, show a break at the fault. 

If the section to which the fault is finally narrowed down 
is of any considerable length, uncover the cable at the most 
likely spot near the centre (joint box, &c.). If there are 


‘no joints or other probable bad spots, open out at the centr? 
-and connect the millivoltmeter across two or three feet of the 
‘sheathing of bad cable (testing current on as before, return- 
‘ing by sheathing), this will give b 


Ne the direction of the 
deflection (moving coil instrument), the direction of the cur- 


.rent in the sheathing, which must always be away from the 


fault, if positive pole of battery is connected to core. If no 
deflection is obtained, the fault lies. nearer the feeding end. 
As a precaution, the testing current should be made and 
broken in: order to make sure that. the deflection obtained ia 
due to. testing current, and not to stray currents. Having 


found in which direction the fault lies, the same method is 


pursued in a second inspection hole opened out midway be- 
tween the centre and the end of bad span, and so on until 


fault is found. Where a joint box is uncovered, it is opened 
and a compass laid directly on the copper, thus getting the 


direction of current in all cores branching at the joint, and 


„£o the direction of current travelling to the fault. 


In all this it is presumed that it is impossible to obtain a 


-sound return cable, and that the various compass and induc- 
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t'on-coil methods have been found useless. 
| J. A. Beckett. 


- Spenborough Electricity Works, Cleckheaton, 


February 13th, 1917. 


Fuse Failures. 


Following the publication of Mt. Baynes’s article and illus- 
trations on the blowing of fuses, I beg to enclose for your 


perusal a few photos which were obtained some time ago. | 
They were taken with a view to deterinine whether or not 


Views ILLUSTRATING Tests ON Fuses. 


asbestos-covered wire was appreciably better than bare wires, 
and also'whethe: certain fuse boxes could withstand a short- 
circuit current. The plant in use consisted of a 300-Kw. 500- 
volt generator, controlled by fuses only. The test fuses were 
connected only a few yards from the dynamo terminals. The 
circuit was closed -by means of a special quick-make device 
fitted up for the purpose; and the length of break in the test 
fuses was about 4 in:, whilst the break in the fuse boxes 
varied from 4 in. to 8in: > a 
I am not sure whether any of the prints are suitable for 
publication, but you are quite at liberty to use them if you 
should consider.them of interest to your readers. © > v 
| Me J. OW. B. 
[We reproduce herewith a selection of the photographs.. 
The upper views show the blowing of 20-amp. 500-volt tin 
fuses, asbestos covered and bare; the lower views show the 
‘condition of the fuse boxes (25 to 60-amjp. capacity) after 
being fitted with a wire of the maker's rating, and blown on 
a dead short.—Epbs.-: Eurec. Rev.] l 


Telephones and War Surcharges., 


We think it only right on our part to correct the impres- 
sion conveyed in the report of above in your last issue. 

Our counter-claim was in respect of rental charges:and non- 
removal of 64 wires which cross our premises (spare ground | 
which we now wish to build upon), and: sre seriously inter. 
fering with our business, as they take up, roughly, 36. sq. ft., 
and’ are only 25 ft. above ground. The matter was reported, 
and. commented on by you, in your issue of November 24th 
last, under the title of ‘* Wayleaves.’’ ee. 

Imagine our. surprise when, at the hearing of the action, 
the plea as stated was propounded, and what seems to us 
extraordinary is that the Crown, having taken over a com- 
mercial undertaking, can repudiate: the contracts and. liabili. 
ties just as it chooses. oe ee eee S 

Surely there must be quite a host of people who, relyin 
upon the well-known commercial status of the old Nationa 
Telephone Co., are in a most unsatisfactory position, their 
contracts being only so many “‘ scraps of paper.” We have no 
intention of allowing the matter to rest in its present stage— 
in fact, such a thing is impossible. 

The Stanneries Metal Works. . 

London, S.E., February 19th, 1917. E 
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Curious Trouble with Lead-Sheathed Cables. 


I have lately experienced a new trouble in connection with 
a route of about three miles of E.H.T. trunk mains, and think, 
: erhaps, the information I am sending 
rerewith may he of interest to your 
readers. Some of them may have had a 
similar experi2nze, and may be able to 
explain the cause of the destruction of 
the lead sheathing at the end of the 
plumbed joints of the four concentric 
lead-covered cables to which I\ refer. 
They may also be able to suggest a 
remedy for the trouble. 

The cables, which are four in num- 
ber, are paper insulated and plain lead 
sheathed, drawn into a duct system. 
The manholes, most of which are in the 
footway, are of brickwork, and the 
cables, where they pass through the 
manholes, are always supported with 
iron hangers attached to wood battens, 
which, in turn, are spiked in brickwork. 
As an additional precaution against 
damage, each cable is separately serve 
over the entire length of the manhole 
with a covering of woven asbestos, this 
material being 4 in. wide and about 
4 in. thick, and wound over the cable 
with a half lap. The joints which are 
in the manholes are covered with a 
sleeve of drawn lead, which is joined at 
each end of the joint to the lead sheath- 
ing of the cable by a wiped joint of 
plumber’s :netal, as shown in the 
attached drawing. When. the asbestos 
covering was removed it was found in 
a number of eases that the lead sheath- 
ing of the cable was broken at the point 
A. In a few cases the lead had parted 
entirely over tne circumference of the 
cable, leaving a gap of about } in. wide. 
In the majority of instances, the crack 
did not extend all round the cable, nor 

- .-was-the lead cracked through its entire 
thickness. These cracks were found to 
be in every case exactly at the end of the 

lumbed jointa at the point a of draw- 
ing, where the plumber’s ‘‘wipe’’ joined 
the cable sheathing. The length be- 
tween joints-varies from 100 to 150 yds. 
The appearance of the crack showed no 
signs of electrolyticcaction or melting, 


£. 
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and might have been caused by mechanical means, such as 
continued bending, there being no thinning down or wastage 
of the lead. 

In five cases the lead was actually parted, there being s» 
space of § in. in width between the sides of the gap. In all 
these cases the defects were at one end of the Joint only. In 
three cases defects were found at both ends of the joint, but 
the lead was not entirely parted. In five cases the trouble 
Was at one end, but in none of these was the lead parted. 
Tn one manhole, referred to later, all four cables were found 
to be defective. Jn other manboles, sometimes one and soine- 
tines two cables were affected. 

The positions of the manholes varied. Several of thein 
were situated in quiet suburban streets with very little 
trathe, but the manhole in which all four cables were defec- 


CRACK EXTENDING ENTIRELY ROUND THE LEAO SHEATHING 


LEAO SLEEVE ON JICINT 


_ 4 


PLUMBERS WIPE CRACK IN LEAD DEVELOPING 
STRAIGHT JOINT ON 7,000-VOLT CONCENTRIC L.S. CABLE, 


tive was In the carriageway of a main artery in London, and 
subject to a continuous stream of traffic of the heaviest char- 
acter—inotor ‘buses, steam lorries, and traction engines with 
heavy trailers—and the vibration of the brickwork of this 
manhole was very pronounced. 

The cables have been laid for a number of vears, and our 
tests indicate that the trouble has probably only arisen during 
the last few months. The question of vibration bas been con- 
sidered, but, in view of the fact that several joints are 
damaged on one side only, and in many cases, as already 
mentioned, many of the manholes were in very quiet streets, 
and in other streets where traffic was heavy only one of the 
four cables appears to have been affected, 1t is open to ques- 
tion whether this is due to vibration or some other cause. 

G. W. Partridge. 

London, S.W., February 14th, 1917. 


British v. German Turbines. 


May I beg leave to take up a little of your space in con- 
nection with the above matter? 

Mr. Nichols Moore appears to be convinced that German 
A.E.G. turbines are in advance of British-made turbines; I 
wonder if Mr. Moore has ever heard of some of the troubles 
experienced with these machines. For instance, has he eve- 
heard of two turbo-blowers in South Wales that had recently 
to be rebladed after some three years’ use? or of a turbine in 
Spain that had to be reconstructed entirely by an English 
maker in order to get it to work at all? Is Mr. Moore 
aware that one turbine on an important South African imine 
has completely failed during the guarantee period? The 
Shanghai and the Melbourne turbine failures are, of course. 
well known. Possibly Mr. Moore has not yet heard that 
several large turbines of German make in Japan are now 
being rebladed by British turbine makers. 

When Mr. Moore’s Newport turbine has run a few years 
he will no doubt know more regarding cracking of turbine 
blades, and be a sadder and, possibly, wiser man. ii 


BOILER-HOUSE OPERATION AND 
MAINTENANCE.” 


(Concluded from page 194). 


The grading of the coal improved matters, but the solution 
was in the design of the stoker arch (see fig. 5). The high 
arch gives equally good results with slack and large crushed 
coal, and it is believed better results still would be obtained 
if a still higher arch could be used. l 

With large crushed coal, clean boilers ean steatn continu- 
ously at 25 per cent. overload, and give 78-50 per cent. con- 
tinuous etticiency; burning slack, the efficiency is 66-75 per 
cent., depending on dust. The coal (Cornelia) analyses 7 
per cent. moisture, 22 per cent. volatile, 62.5 per cent. fixed 
carbon, and 18.5 per cent. ash. l 

As regards boiler-house losses, the fireman can readily obtain 
a good CO, chart by running a heavy fire at the back and 
allowing unburnt coal to go over with the ashes, and by 
running on reduced draught and thus reducing evaporation. 
The average percentage of CO, is, roughly. the same for all 
stations, viz., 10.5 per cent. when the boilere are steaming. 
With the same CO, the boiler efficiency will naturally vary 
with uptake temperature. 7 l l 

It has frequently been stated that it is possible to obtain 
the same efücieney with low as with high-value coal. In 
commercial working this is impossible, even with the same 
CO, and uptake temperatures; for instance. when burning 
either Cornelia coal at Vereeniging or Schapenrust coal at 


* Abstract of paper read before the SOUTH AFRICAN INSTITU- 
TION OF EnGineers, by T. G. OftitY and VERNEY PICKLES, 


-~ more, it is practically nnpossible to obtain the same fuir — 


Brakpan, the chimney losses are never less tban 14.5 :- 
cent., whereas when burning Witbank district coals un 
exactly the saime conditions of CO, and chimney tempes- 
ture the chimney losses are about 12.7 per cent. Furt-- 


efficiency, as the unburnt carbon in the ash is considera 
higher with low-value coals containing a high ash percent:. 
and there is a further lose with those low-value coals w 
require saturating with water due to the evaporation ofi. i 
added moisture. 

The unburnt carbon in the ash is between 4 and 6 per ov 
of the energy value of the coal; the authors put madiat 
losses from boiler and econonmuser casings at 3d to 6 per cer 
for the isolated boiler unit type. 

Table IV shows the distmbution-of coal energy. In: 
calculations the higher caloritte value has been used: + 
the lower value the efficiencies would be somewhat bizi- | 


AND Losses, 
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The authors say that it is difficult to arrange an equi’ 
basis for a bonus scheme per fireman, and they there i 
rely on Intelligent supervision. | 

1 


TABLE IV..WEIGHTED AVERAGE BOILER-HOUSE EFFICIES: 
[i 


TABLE V.—ToTAL& AND WEIGHTED AVERAGE MAINTENAS: G 
CosTs—1415 RESULTS, 


Cost per | Cost per , 


—— Costs. | botler ton of cual Ho oa 
installed. burnt. | are i 
| 
ail i | | 
| 0 s | A | d 
Brickwork iat aes 248 BS'OO o0 
Boiler mountings es bay | lowe D420 
Miscellaneous repaira to | 
boilers... wen abe 1.456 ` M27, BA 
Dumping bara and ash | 
plates ... ms Kae 720 T15 "172 Ow" 
Stoker gear boxer and 
chain-grate stokers ... ) 2,331 22 RT 548 
Internal and external , 
cleaning of boilers and i l 
CCONOMIRETB ... = ROE: FBT 1 P380 d 
16.505 £16089 | 3876d. | toed! 


Sate. i 


102 boilers installed. Total tons coal burnt. 1.023,86] 
Total steam hours, 505,520, Total U.S.O., 754,68 L000, 


The Vereeniging power station boiler maintenance costs ` 
1915, under the same headings, Were:—£v2,516, £14 ~ 
1.762d., and .0025d. respectively, with 20> boilers insta. 
total tons coal burnt, 383.458; total steaming hours, 137.i- 
and total U.S.O., 269,400,000, 

load factor has a considerable effect in obtaining effic:: 
results, but “utility ” factor has also a powerful effect. I 
Instance, a 100,000-kw. station, which has to be prepared 
supply that load if required, but which never materiali~ 
may have a load factor of 80 per cent., even though | 
maximum load called for only, say, 50,000 Kw. The ut. 
factor is relatively low, although the load factor is high. 

The standing losses are those of a station of 100,000 £- 
and these divided over the units sent out will represen: 
considerable fraction of the total consumption. The ut 
factor is defined as the ratio of Kw.-hours generated or x 
out per annum to the capacity of plant installed in the po: 
station multiphed by 8,760. i.e., the ratio of average loa: | 
installed capacity. The utility factor in the above case w- 
be:— 50,000 KW. X 80 X 8,760 
= 40 per cent. 


100,000 kw. X 8,760 heurs. 


The constant coal losses and running coal consumpti t 
the power stations adjusted to a standard coal value basi- 
3.40 KW./lb. are :— 

Rosherville ... 100 tons and 2.18 lb. /U. 
Vereeniging .. & tons and 2.17 1b. /U. 
Sinunerpan S0 tons and 1.93 1b./U. 
Brakpan ... tons and 2.12 lb. /U. 


Boiler maintenance is of equal importance to boiler op- 
tion in obtaining high efficiencies. 

It has been proved by experiment that the gas film of 
a resistance of between 95 and 98 per cent. of the total & 
perature drop from the furnace to the water. It is evil 
therefore, that the external cleanliness of the boilers pir- 
very important part in boiler efficiency, and indeed mw: 
more so than a layer of scale of any reasonable thickness 
the inside of the tubes. 

The usual routine of maintenance is to rough soot ». 
unit once every fortnight,on oltener Jif )possible, thorou- 
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soot the unit every 500 hours, to clean the two oF three | Trading with the Enem _—The “ London Gazette ” for 
< bottom rows of boiler, and all the economiser, tubes internally February 16th contains ad itional lists of firms, &c., in the 
seach 2,000 hours, and to thoroughly clean the whole unit following countries with whom trading 18 prohibited, also a 
-, internally and externally every 8,000-12,000 hours. number of removals from and variations in previous lists :— 
~ The steam drums are also opened out and cleaned each Argentine and Uruguay, Brazil, Chile. Colombia, Japan, 
., 2,000 hours, and the surfaces are rubbed down and painted Netherlands, Norway, Peru, Spain, Sweden, and Venezuela. 
<; with tar and graphite. ee : 

| Munitions Case.—At Glasgow Munitions Tribunal, an 


‘The practice 18 to charge everything to maintenance that is 
carried out on & boiler when 15 18 out of commission, an 


< vharge to operation any work In the nature of sooting and 
lancing, &c., that 15 carried out when the boiler 18 either 


electrical engineer, employed with a steel firin, asked for æ 
clearance certificate in order to go to & situation as foreman 
armature winder, where be would get £5 & week. His pre- 
cent weekly wage was £? 19s. 6d. The firm’s representative 


a steaming Or anked. 6d ! 
The average cost of the operations above mentioned are for held that the appellant was doing work of more national 
-a large boiler with integral ‘economiser £48. importance In his present employment, but the employer who 
“able V gives the totals and weighted average costs of had offered the man the new situation having given evidence, 
» boiler maintenance q all four steam power stations covering the Sherif granted the clearance certificate. 
102 boilers installed. ; en ae 
.. [tis only because of the particular attention that is paid ; Aluminio Ra Phe Mo o MO has 
~ 45 the make-up feed water that the boilers can steam 8.000 ` issued an Order requiring monthly re urns O aluminium 
~ to 12,000 hours between thorough internal cleanings. stocks to be sent in to the Director of Materials, A.M.2 (H), 
In order to find the effect of both external and internal Hotel Victoria, Northumberland Avenue, London, 
_ dirtiness of a boiler the authors made tests covering long The State and the Coat Mines.— The Board of Trade is 
: berjods on boiler No., 40 at Rosherville, which was fitted taking possession of all the coal mines in the United Kingdom 
with all the necessary instruments, comprising :— for the period of the war. A new department is being set 
Fery radiation pyrometer, up, with Mr. Guy Calthrop, general manager of the L. and 


ometers, N.-W. Rly., at the head, which will control the mines and 
exercise all the powers of the Board regarding coal. Mr. Cal- 
throp will be assisted by Sir R. Redmayne, H.M. Chief Ín- 


Three electrical resistance pyr 
> Steam-flow meter, 
— Two CO, recorders. and 


Two draught gauges. spector of Mines. According to the Daily Telegraph, the mam 
The boiler in question had steamed about 12,000 hours since features of the scheme ate - (1) To control the coal mines 0 
i Great Britain during the war; (2) to organise an executive 


being last thoroughly cleaned internally. The usual routine 


“programme of sooting and internal cleaning of the bottom similar to the executive 10 the case of the railways; (3) to 
rows and the economiser had been carried out. The sum- install machinery for economical handling and distnbution ; 


„ı marised test results obtąined before ‘internal cleaning and and (4) to pay colliery proprietors their pre-war dividendes. 


"ter internal cleaning are shown below : Exemption Applications.—At _the Ilfracombe Tribunal, 

a TABLE VI the Ilfracombe Electric Light & Power Co., Ltd., applied for 

Oe i Beor: iek S of RE of exempi iol their men, Y Danes 

| A f : chief man in the, station, and T. Saunders, mains and meter- 

BA tat mee hoe oe lees man, their original certificates granted by the Recruiting 

T Class of coal burnt pa Coronation (mixed) Coronation (mixed Officer being withdrawn under Army Council Instruction 

Energy value 3:46 KW.|Ib. 3°35 KW./Ib. 2.342. Mr. H. J. Stewart, resident engineer and manager. 

Total coal burnt 68.400 Ib 72.000 Ib appeared for the company, and stated that the work of these 

Doa arii of l : ; : two men Was. of a highly technical character, many years’ 

oa an ie T Tour 92'6 lb 23°8 lb experience being necessary ; they ha tried very hard to find 

Poker i evaporation ce substitutes, but, could not do, 20. To men, one of whom 

: Was years of age, were the only two lass men em- 

Lb e hont Oea Of 39,124 1b. 42,576 Ib. ployed. The Chairman : Have you represented that to the 

anal pene 6-86 1b 7-09 1b military? Mr. Stewart: Yes; ut the military are them. 

irene Aam pressure 216 Ib. 218 lb. celves advertising for similar men In lower classes for their 

i E aca a 380° C 349° C. own stations, 50 are very unlikely to be in a position to pro- 

oe Stake eae a 510° C. 1a1° C. vide substitutes. The Tribunal granted temporary exemption 

2 eee ae pean 1 276° C 1 270° C to Saunders, and three months in the case of Dring. In the 

Draught at uptake P- T1 in T1 in latter case, tho Tribunal told Mr. Stewart to appeal again in 
Gianni anes a i 3] i 3] in. the event of his being unable to obtain & substitute. 

erae CO. oe bake 11°3 xy l 12h ae The Military Representative applied to the Fulham Tribunal 

— Boil + efficie be 154 % 48T A, for the revision of the certificate granted to Mr. S. Allen, 

ae ere URES yos ' an electrical engineer- It was stated that he was still en- 


In each case the boiler had been cleaned externally. 60 that gaged on important work connected with the electrification of 
. i E the L. & N.-W. Rly. The work required most exceptiona 
the difference M the result can only be that resulting from veil, and it was utterly impossible to get anyone else to do 

He was an expert, and had carried out similar work 


i : ib. 
The parts of the chain, grate stoker and furnace affecting when the Metropolitan District Railway was electrified. The 


efficiency are mM order of importance :—(1) Ash plates and : 3 
¿> dumping bars, (2) sealing plates at side of stoker, (3) brick- Tribunal, decine a mabe SO eth E . 
work of arch, (4) curtain an feed bar. t Colne Tribunal, on Eebrialy , the electrical ene 
In the authors’ opinion too good a job of the ash plates neer appealed for four employes 1n the electricity department, 
~» ash bearer bars, an dumping tars cannot be made, as unless $ whom S aged ne a S pve aoho n a elec- 
ER E Py aa : S rical engineer admitted © at he had no instruc ions to appear 
P ace maintained I0 good condition bigh efficiency cannot on behalf of the Electricity Committee. The Mayor aid the 
In conclusion the authors remark tbat it is difficult to see youth of 19, who had been passed for C3. must find work of 
where any great advance in efiiciency is to be made; chimney national importance if called upon. The two of 15 must Jom 
Josses could be reduced by using larger economisers, but i, the R on March 17th, and the one of 22 was given three 
| a E : months. 
3 Kan acd a whether it won but r i Saks raha a : Before the Berks Appeal Court, the Military Representative 
- Possibly larger boiler units would slightly increase efficiencies, appen S Sa Sauer Oa ga aoth AON n r 
but the authors look to obtaining larger outputs, not so much Be afi id. The ce pees Do i q rae tif ae e 
by extension of heating surface a by designing boilers to ede e appeal was allowed, an e certificate cal- 
conform more to Osborne Reyno ’3 law, an increasing gas Tepa a 
speeds over heating surfaces. | This will involve higher Pe is abel Mr. D. W. Frehel eae Gi 
araue tiy pri a necessarily greater coal consumption Mr. A. J. Thompson, his electrical engineer. The residence 
per sq- i i , | was being utilised as a war hospital. The appeal was respited 
for consultation with the Red Cross Society. l 
a , At Canterbury, oD February 12th, Mr. C. A. Blascheck, city 


electrical engineer, asked for temporary exemption lor 
Tapsfield, shift engineer, until he could be replaced. The 
WAR ITEMS. Military Representative suggested that Tapsfield should be 
. exempted until an efficient substitute was found, and this 
was agreed to. 
The Board of Trade and Enemy Firms.—At the City of Before the Canterbury Tribunal, on February 12th, Mr 
London Tradesmen's Club, the President (Mr. Frank Dur- Terry. electrical engineer, appealed for three months’ exemp 
rant) said be had had a most satisfactory interview with the tion for R. Elliot (28), electrical engineer. He, is the only 
President of the Board of Trade, in which Sir Albert Stanley man left with Mr. Terry, who desired a short period to enable 
assured him that it would be his endeavour to bring his him to complete contracts, and to replace him. As Elliot is 


Department into closer touch with the traders of this coun- passed for general service, and the appeal was disallowed, but 
try. With regard to the enemy businesses, there were ob- _calling-up was deferred until March 12th. , 
les in tbe W ay of winding uP, but Sir Albert said that no A Ramsgate dealer in electric light fittings, 1M Class R1, 


time would be læst, so far as he was concerned, in eliminating who had been given conditional exemption, was appealed 
the enemy interest. The Department 10 future would be of against by the Military Representative. The certificate was 
real service to the trade of the country.—Times. ot Withdrawn, and a final two months’ exemption substituted, 
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_At Hull, extended exemption was sought by an electrics 
light and power engineer, aged 33, and in Class B3. He 
said that he waa engaged to attend to electric motors for 
various firms. Major Green suggested that applicant shonli 
sign an Army Volunteer form, when he would work under 
the Ministry of Munitions, and would be available to be sent 
to any place he was required. The Tribunal considered that 
applicant was at present doing important work, and had better 
stay Where he was. They gave exemption until Mav Ist. 

On the appeal of the Worcester Electric Traction Co., S. 
R. Davis (30), electric tramway repairer, has been condi- 
tionally exempted, subject to substitution. 

The Hastings Tribunal has given conditional exemption to 
Mr. A. J. Ryan, deputy electrical engineer; also to two engins 
drivers, @ meter fixer and firernan, a skilled labourer, a titter 
and turner, a junior engineer, two stokers, and a meter and 
sub-station attendant. ` 

At Chelmsford, Messrs. Christy Bros.. electrical engineers. 
secured: exemption, as being in a certified occupation, for 
N. C. Barnard (38), foreman mechanic and fitter; W. Robin- 
son (40), wireman and fitter; G.: W. Balls (39), managing 
electrical engineer; and C. Parkins (40), pattern maker, &e. 

The Surbiton Tribunal has given a fortnight, to enable 
him to find work of national importance, to an electrician 
engaged with Sir Ernest Cassel. 

At Bath, Messrs. J. Lambert & Sons, electrical engincers, 
appealed for G. Clark (84), electrical fireman, on the ground 
that he is engaged on work of national importance. The 
Tribunal decided that he should get work of national import- 
ance in his own trade. 

At Stoke-on-Trent, three men engaged at the Corporation 
electricity works were appealed for by Mr. C. H. Yeaman. 
borough electrical engineer. He said that they already had 
five women at one of the works. It was suggested that the 
men ought to be substituted by older ones, and Mr. Yeaman 
replied that men over military age had been proved to lack 
the intelligence to perforin certain work. In one case the 
appeal was disallowed; the other two were cach exempted 
for three months, 7 

The Surrey Appeal Court has allowed an appeal for C. 
Morgan (20), shift engineer at the Reigate Corporation elec- 
tricity works. 

On the appeal of the Military. the East Kent Appeal Court 
has disallowed exemption to C. H. Lepper (15), articled pupi! 
with the Folkestone Electricity Supply Co., Ltd. 

Exmouth (Devon) Tribunal has conceded conditional ex 
emption to W. H. Dowell (80), assistant in the electrical 
Ne ar of the Red Cross Hospital, who is classitied in 
© 3. 

At Dover, on February 14th, Mr. Woodman, borough elec. 
. trical engineer. applied ‘for exeniption, until a substitute could 
be found, for R. 8. Reeves (21), switchboard attendant. who 
had been debadged. He was passed in Class Bl, and enf- 
fered from curvature of the spine. Two months were allowed. 


` LEGAL. 


HEWITSON r. NEWCASTLE CORPORATION, 


AT the Newcastle-upon-Tyne County Court. on t5th inst.. his 
Honour Judge Greenwell gave his reserved judgment in the case. 
already reported, in which Miss Elsie Hewitson, a local typist. 
claimed £ in respect of a suit-case and its contents. being personal 
luggage of hers, and delivered by her to the defendants, or their 
servants, to be carried with, and on behalf of, plaintiff while 
travelling as a passenger on the defendants’ tramways. on Nep- 
tember 24th, but which, in consequence of the alleyed neylizence 
of the defendants, or their servants, was lost. The case was heard 
on January 19th last. 

His HONOUR. in giving judgment, said there was no substantial 
dispute about the facts, It appeared that for some years the Cor- 
poration had made a charge of one penny for parcels carried by 
them and placed on the footboard of the cars. Under the circum- 
stances, it was contended by Mr. Mundahl. for the plaintiff, that 
the Corporation were, common carriers, and, as such, were respon- 
sible for ‘the loss; and that if not, they had not taken that 
reasonable care that it was their duty to take. There appeared to 
his Honour to be no evidence of negligence on the part of the 
defendants on which they could properly be held liable. He was 
clearly of opinion that the defendants were the common carriers of 
their passengers’ luggage under 28 }b.; and the question arose 
whether they had. as contended by Mr. Meynell, for the Corpora- 
tion, succeeded in freeing themselves of liability. Reliance could 
not be placed upon Sec. 2% of the Local Tramways Act. 1582. hecause 
of the charge made, and because of the removal of the lugcage 
from the passengers’ control. Fhe defendants relied on the ticket 
issued in return for the penny. The printing as to the limitation 
‘of liability was very small, and he could not read it in the light 
available in the Court at that moment. As to this point. it seemed 
to have been settled. more than 40 years ago, by the judgment in 
_ Henderson r. Stevenson (which his Honour quoted), in which the 
then Lord Chancellor said there was nothing, on the face of the 
ticket held by the respondent referring him tothe back. and there 
was nothing said by the clerk who issued the ticket directing the 
respondent's attention to what was printed on the back. “Their 
Lordships, therefore, may take it as a matter of fact that the 


+ 


respondent was not aware of that which was printed upon the back 
of the ticket; consequently, ao far as any intelligent knowledge ^t 
what was there printed is concernel, he cannot be taken inteli- 
ently to have srreed to the terns printed on the back of the 
ticket.” His Lordship added that it did not, it seemed to him 
depend on any technicality of law, but upon common sense. The 
Lord Chancellor concluded : "Can it be held that, when a person 
in entering into a contract containing ‘terms which, de facte. ne 
does not know. and as to which he ha» received po notice, he oust 
to inform himself upon them! My Lords, it appears to me tis t» 
imposible that that can be held.” His Honour held that the facts 
there, and in the present case, were identically the same, and he 
for that reason, said judgment must be for the plaintiff, witi 
costs on seale B. 


BrapBEAk c. BALFoUR, BEATTY & Co.. LTD. 


IN the King’s Bench Division. on Friday, Mr. Justice Bailhache and 
a special jury heard an action for damayes for personal injuries 
broneht by a workman against a firm of Government contractor 
and electrical engineers. 

It appeared that the defendants were engraved in the erection of 
a large military camp in the North of England, and plaintiff was 
one of the workmen employed. His case was that while going 
across the grass to the hut where he slept, he collided with an 
obstruction, breaking his right ankle and leg. and that the 
detendants were liable for the act of their servants in leaving such 
obstruction. He was laid up for a considerable time, and he put 
his loss in wages alone at £00 13s. d. There was a permanett 
injury to his ler, thongh not of a very serious character. The 
defendants denied negligence, and pleaded oontributory negligence 
on the part of the plaintiff. se 

The jury, after a brief deliberation, returned a verdict in favour 
of the plaintiff for £200 damages, i 

Judgment was entered accordingly, with costs, 


EDMUNDSON'S ELECTRICITY CORPORATION, LTD.. r. ROSCREA 
(Co, TIPPERARY) Bacon Factory, LTD. 


Is the Trish High Court, Dublin, before Mr: Justice Kenny. 
plaintiffs sued detendants to recover £43 tos. 10d. for work done 
and material supplied under contract in connection with the 
factory, including a number of extras, 

His LokpsHip, who said there was a considerable conflict of 
evidence in the case, found for the plaintiffs for the whole sum 
claimed, subject. to ‘certain deductions, which brought it down to 
£4) lls. 3d., and gave judgment for the balance between that 
amount and an amount lodged in Court. He explained that be 
based his decision mainly on unanswered letters and the absence of 
explanations as to accounta on the part of the defendants. 


s , 


Trade Credit in Rossia.—In the course of an article 
on The Credit Situation in Siberia,” the Roard of Trade Journa: 


“quotes extracts from a report prepared by the Canadian Trade Com- 


missioner at Omsk. fn regard to the question of information 
regarding a customer's standing. it is stated that the success of 
German firms in the granting of credits in Russia was largely du: 
to the assistance afforded by the home banks. German firms were 


also greatly helped by the fact that they frequently maintaine! 


Ruasia were extensive. Apart from the assistance to be gained br 
these means. it is not always an easy matter for foreign firms to 
obtain information respecting the standing of prospective customers. 
Banks, as a rule, are only able to supply particulars as to the extent 
of credit which they consider it sate for them to grant to the party 
concerned, It is also claimed that the banks are not always in a 
position to give a disinterested estimate regarding the standing of a 
client. These considerations, however, apply practically to only a 
certain class of firms. Jt is nearly always possible to obtain satis- 
factory references regarding the standing of responsible and oid- 
established houses. 


The Warehouses of Manchester.—A very interesting 
48-pp. booklet has just been received from the Port.of Manchester 
Warehouses, Lid.. at Trafford Park. It comes with particular 
appropriateness just now when everybody is thinking so much about 
imports and storage accommodation. The company has a closed 
warehouse capacity exceeding 400,000 tons, the major portion of 
which has heen constructed during the war. There are ste! 
gantries fitted with electric cranes and magnets to stock lOni. 
tons of iron and steel. The equipment includes 87 overhead electric 
travelling cranes, portable electric pilers, elevators and tran-- 
porters. 300 railway wagons for exchanging trathe with ships in 
the Manchester Docks, and soon. The half-tone views of the in- 
teriors and exteriors of the warehouses, also those of the electric 
carriers and loaders, cranes, &c.. are very effective. The adrar- 
tares of the warehouses are specially tabulated at the end of the 
booklet. a 


Bankruptcy Proceedings.—Brown, F., Llangly, elec- 
trician (formerly partner in Hugh Bros. & Brown).—March ‘th i 
the last day for the receipt of proofs for dividend by Mr. H. W. 
Thomas, 4, Queen Street, Carmarthen, the trustee. 


+ 


their own resident azents, who were able to investigate carefully 
the credit standing of customers. In addition, valuable facilitie: 
were afforded by the mercantile agencies, whose ramifications in 


Yol. 80. No. 2.018, Fenevary 23,1917.) THE ELECTRICAL REVIEW. 


209 


a 


Catalogues and Lists—THeE Epison Swan ELECTRIC 
Co., Ltp., of Ponders End, have issued a wall showcard showing 
five types of Ediswan batteries in their “ natural" colours. 


MESSRS. SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham. 
— Leaflet giving illustrations and prices of their inspection lamps 
for motor vehicle work. . 

BENJAMIN ELECTRIC, LTD., 1A, Rosebery Avenue, London, E.C.-- 
Section list No. 509 (16 pages) containing illustrated particulars 
and prices of their reflector fittings, lanterns, and lighting acces- 
sories for industrial and general installations. 

ELECTRICAL APPARATUS Co., Lro., Vauxhall Works, South 
Lambeth Road, London, S.W.—The first issue of the “E.A.C. 
Quarterly Review” contains illustrations and descriptive matter 
relating to the company’s motor-control panels, A.c. drum-type 
switchgear, automatic control for c.c. motors, house-service meters, 
and controller regulators for tramcars. The “ Review,” which 
opens with the company’s Roll of Honour, is intended to form a 
connecting link between the works and the sales staffs. 

IGRANIC ELECTRIC Co., LTD., 147, Queen Victoria Street, 
London, E.C.—First part of a new catalogue of “ Igranic ` electric 
controlling devices. This consists of a bulky collection of leaflets 
which is a foretaste of bulkier things to come. It is the firm's aim 
to make the catalogue in its later form, as newly-issued leaflets 
appear, the most complete list of electric controlling apparatus 
ever compiled. The general index foreshadows the ultimate 
extent and arrangement. Part I will cover direct-current 
apparatus ; Part II, alternating ; Part III, controlling devices for 
lighting circuits (D.C. and a.c.); and Part IV, lifting magnets and 
magnetic specialities. The information given is descriptive of the 
manufactures, and tables of sizes, powers, dimensions, prices &c., 
are given, accompanied by half-tone views and diagrams. It is 
quite unnecessary for us to give a list of names of manufactures ; 
the ground covered is fairly obvious from what we have already 
said. Many of the firm's standard types are not included in this 
first portion of the catalogue, but the trade will probably be aware 
of the fact that the company can supply control gear for purposes 
for which no standard patterns exist. 

GENERAL ELECTRIC Co., Lrp., 67. Queen Victoria Street, 
London, E.C.— Leaflet No. L2,092 gives illustrations and prices of 
electric bells for use on power circuits. Folder 0.8.2,091 gives 
prices and other particulars of the " Usal ” drawn-wire tungsten 
lamps for pocket lamps, &c. ; these folders can be supplied over- 
printed for the trade. | 

BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING CoO., 
LTD., Trafford Park.—Circular No. 1,435/2A, of 68 pages, contains 
a general description of the British Westinghouse Rateau impulse- 
type steam turbines. In five sections there are dealt with: High- 
pressure turbines ; low-pressure or exhaust turbines; mixed- 
pressure turbines; back-pressure and reducing turbines; and 
small turbines. [ater in the list, a number of charts are given of 
official tests, also names of customers and the machines they are 
using. By means of a map. the distribution of the company's 
turbines in Great Britain is shown. ; 
= Messrs. BERRY, SKINNER & Co., 86, Newman Street, Oxford 
Street, London, W.—Dlustrated list No. 5,191 (16 pages), in French, 
giving adescription, with prices in the French coinage, code-words, 
&c., of © Masta ` type fuse-switches. 

BRITISH THOMSON-HousTon Co., LTD., 77, Upper Thames 
Street, London, E.C.—Price list No. 10,502 shows and describes 
the B.T.H. type of 913 Form “A” hand lamp for workshop and 
factory use. 


Dissolutions and Liquidations.—RatLLess ELECTRIC 
TRACTION Co.,-Ltp.--This company is winding up voluntarily. 
with Mr. A. Page, 28, King Street, E.C., as liquidator. A meeting 
of creditors is called for February 26th, at 28, King Street, E.C. 

ELECTRIC RAILWAY AND TRAMWAY CARRIAGE Works, LTD.— 
This company is winding up voluntarily, with Mr. L. E. Pickin as 
liquidator. 

G. F. MILNES & Co., Ltp.—This company is winding up volun- 
tarily, with Mr. L. E. Pickin as liquidator. 

BRITISH ELECTRIC CAR Co., Ltp.—This company is winding up 
voluntarily, with Mr. L. E. Pickin as liquidator. 
| ADAMS MANUFACTURING CO., LTD.—A meeting is called for March 
19th, at 8, Bream’s Buildings, E.C., to hear an account of the 
winding up from the liquidators, Mr. L. Hardy and Mr. G. E. 
Corfield. 


R. ORGAN & Soxs, gas fitters and electricians, 88, Winchcombe | 


Street, Cheltenham.—Mr. R. Organ, Sen., has retired from the 
firm, and the debts, &c., will be attended to by Messrs. R. Organ, 
Jun., and E. E. S. Organ, who will continue the business under the 
same name. 

GRONDAL KJELLIN Co., LTp.—-For the purposes of reconstruc- 


tion, this company is to be wound up voluntarily, with Mr. G. H.. 


Hill, 20, Abchurch Lane, E.C., as liquidator. The new company 
-will be the GRÖNDAL KJELLIN Co.(1917), LTD. Creditors must send 
in the usual particulars by March 29th. 
SouTH WALES WIRELESS TRAINING COLLEGE, LTD.—A meet- 
iny is called for March 22nd. to hear an account of the winding-up 
from the liquidator, Mr. G. F. Willett. - 


Trade Annouscements.—The London address of MESSRS. 
OLIVER ARC LAMP, LTD., is now 46-49, Granville House, Arundel 
Street, Strand, W.C. Telephone No. unaltered (City 3393). 

THE Woops-GILBERT (BRITISH) RAIL GRINDING AND MILLING 
Co., LTD., has been formed for the purpose of acquiring from the 
Woods-Gilbert Rail Planer Co., Ltd., of Melbourne, all the assets, 
liabilities, and goodwill of the business hitherto carried on by them 
in Great Britain. They have taken premises at 170, Strand, W.C. 


` 


. River. 


Messks. SIEMENS: Bros.. & -Co., LTD., and SIEMENS Bros. 
DyNAMO WORKS, LTD., have removed their offices from Caxton 
House, Westminster, to Palace Place Mansions, Kensington Court. 
London, W. Telegraphic address: ‘Siemens, Kens. London.” 
Telephone No. : * Western 6349." , 

The HMardwareman and Ironmongers Chronicle has removed its 
oftices to 265, Strand. London, W.C. 

The Engineering Reriew has removed its offices to 13-16, Fisher 
Street, W.C. 


Book Notices.—*‘ Journal of the Institution of Electrical 
Engineers.” - Vol. LV., No. 263. February, 1917. This issue contains 
the following papers :—" Principles Involved in Computing the 
Depreciation of Plant,” by Mr. F. Gill and Mr. W. W. Cook ; ` Post 
War Electrotechnics,’ by Dr. C. V. Drysdale ; also a tenth list of 
the names of 81 members on military service. 

“Science Abstracts.’ Sections A and B, Vol. XX, Part 1. 
January 31st, 1917. Index to Vol. XIX, Sections A and B. London : 
E. & F. N. Spon. Price Is. ‘6d. each net. ; , 

“ Hydro-Electric Power“ (2 vols.) By L. Lyndon.. London: 
Hill Publishing Co. Price, Vol. [, 21s. net; Vol. II, 15s. net. 

“Underground Transmission and Distribution,” by E. B. Meyer. 
London: Hill Publishing Co. Price 12s. 6d. net. © 

Journal of the Röntgen Society. Vol. XIII, No. 50.. January, 
1917. London : Percy Lund, Humphries & Ço., Ltd. Price 4s. net. 

“Depreciation and Wasting Assets.’ By P. D. Leake. London: 

Sir Isaac Pitman & Sons. Price 10s. 6d. net, 


` 


LIGHTING AND POWER NOTES. 


Asiatic Turkey.—It is reported that German electrical 
envineering concerns are looking forward to an important trade in 
electrical material in Turkey and Asia Minor. One important 
scheme that is being developed is a plant to utilise certain water- 
falls near El Scheab in Syria. It is stated that about 9,000 H.P. 
will be available. and that the current generated will be utilised 
for the Damascus-Jerusalem Railway, and: for lighting and power 
purposes in the villages and towns in the district. 


Barnes.—ProrosEeD BULK SuppLy.—A request having 
been received from the Ealing T.C. to confer on the question of 
bulk supply, the chairman of the Council, the chairman of the 
Electricity Committee, and the electrical engineer were appointed 
to discuss the matter. oe 9 , 


Canada.—On January Ist the Edmonton Power Co. 
started clearing the ground for the big dam it is proposing to build, 
75 miles south-west of Edmonton, on the North ‘Saskatchewan 
It is estimated that the construction of the plant, which 
will develop 55,000 H.P., will take several years, and cost $5,000,000. 
In connection with the scheme a contract has been let for the 
‘construction of a railway from Edmonton to the dam: site. 

The British Mining and Smelting Co. is extending its hydro- 
electric plant at Britannia Beach, Howe Sound, 20 miles north of 
Vancouver, by the addition of a 2,500-K.V.A. generator coupled to 
two 1,850-H.P. impulse water wheels, which will operate under a 
atatic head of 850 ft., obtained by a diversion of the South Valley 
River.—-Can. Electrical Newe. 


Dundalk.—-Loan Sanction, &c.—At a meeting of the 
Urban Council, a letter was read from the L.G.B. for Ireland, in 
reference to the Council's application for a loan of £5,000 for the 
extension of the electricity undertaking. and the inquiry held into 
the matter. The Board stated that it had decided to sanction a loan 
of £3.000, repayment to be spread over 20 years. It expressed the 
opinion that the Council had no power, under the Act of 1882, and 
the Dundalk Electric Light Order, 1897, to borrow the further 
£2.000 to recoup the Council for repayment of capital or payment of 
interest on capital or for working capital, and pointed out that it 
was the clear duty of the Council to provide for balancing the 
working account, of the undertaking by the addition to local rates 
of about 10d. in the £ in the estimate for the coming financial 
year, at the opening of which, it is anticipated, the accumulated 
deficit will be £1,260. 


Harrogate.— BOILER, By-Provuct RECOVERY PLANT.— 
The borough electrical engineer (Mr. Wilkinson) has been author- 
ised by the T.C.. on the recommendation of the Electricity 
Committee, to prepare specifications, and advertise for tenders. in 
connection with the erection of steam plant, designed by himself, 
which embodies the features of smokeless combustion with the 
recovery of tar and ammoniacal liquors as by-products, the neces- 
sary authorisation for construction having been obtained. 


London. — SHOREDITCH. — The Electricity Committee 
recommends a further advance of 5 per cent. (making 25 per cent. 
in all) on the. schedule charges for electricity for lighting, power 
and heating, from the date of the March, 1917; meter readings. 


Market Drayton.—STREET Licatmsc.—The U.D.C. has 
asrreed to the offer by the Electricity Co. to accept £50 in settle- 
ment of its aocount of £100>for public) lighting for the half-year 
ended December, 31st last. J j IC 


we 
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Rochdale.—The Electricity Committee has decided, sub- 
ject to the consent of the Bolton Electricity Committee, to call in 
Mr. W. J. H. Wood, borough electrical engineer at Bolton, a3 con- 
sulting engineer for three months, so that he may prepare a report 
on the present situation, and advise the Committee on the best 
means of overcoming the difficulty of meeting the demands for 
electricity. Although the position at the works is improving, the 
revent frost has prevented the completion of the extension scheme. 


Roslea (Co. Fermanagh).— Electric lighting has been 
installed in the sawmills, clog factory, and sacutch mills, the work 
being carried out by Messrs. McCartney Bros., of Clones. 


Salford.— Year's Workinc.—The annual report of Mr. 
Robertson, borough electrical engineer. shows that 24,856,000 units 
were sold during 1915-16, as compared with 20.600,000 in the pre- 
vious year; the increase was mostly accounted for by the increasing 
power supply, for which purpose 13,650,000 units were supplied, 
as against 9,900,000 in 1914-15. Both lighting and traction units 
were also ahead of the previous year, by 12°2 and 2'4 per cent. 
respectively. The effect on the generating plant is shown by the 
load factor improving from 266 to 30°2 per cent. and by the reduc- 
tion in total works costs from ‘74d. to ‘67d. per unit, despite the 
higher price of fuel, &c. Altogether 29,117,000 units were gene- 
rated and 1,178,000 purthased ; the maximum load was 9,400 KW, 
and the lighting and power connections totalled 27,726 Kw. It is 
interesting to note that works costs fell from ‘56d. to °50d., and 
coal costs from °339d. to ‘335d. per unit sold : the cost of the pur- 
chased energy (at ‘9d. per unit approximately) is distributed over 
the works costs. During the year a second 5.000-Kw. turbo- 
alternator was installed—a duplicate of the first which was illus- 
trated in our columns in the early days of the war—and a third 
turbine set of the same size was expected to be in commission for 
the winter's load. Two Babcock boilers, with economisers, super- 
heaters, and induced draught, have been ordered to supplement the 
steam plant, and we also note (and draw the E.V. Committee's 
attention to the fact) that two petrol motor-wagons have been 
obtained for ash removal and other work. Anew agreement has been 
entered into with the Lancs. Power Co. for bulk supply under more 
favourable terms ; a néw sub-station has also been opened and a 
3,000-KW. sub-station is being erected. The consumers totalled 
3,707 at the close of the year. The financial results, in brief, were 
a revenue of £134,678, a gross profit of £64,538, and, after meeting 
interest and loan charges, a net profit of £16,598, of which £8,000 
went to rate relief and the balance to the renewals account—-the 
latter fund h&ving a balance of £28,000 in hand. The balance- 
sheet, apparently, shows that a total of £102,658 depreciation has 
been written off, and that some £31,000 has been expended on 
capital account out of revenue. 


Sheffield. Year's Workinc.—The report on the 
working of the Corporation electricity undertaking for the year to 
March 31st last is one of the most interesting we have seen. It is, 
of course, generally known that the Sheffield undertaking has 
made tremendous strides since the war commenced, and this is borne 
out by the output sold— 77,868,000 units, as against 44.873, in 
1915. and 26.546.000 in 1914; the whole of the increased output 
represented power and traction (or low-price units), but the net 
surplus of £33.296 is the largest yet recorded (roughly 5! million 
power and 20 million traction units were sold). The total units 
generated amounted to 904 millions, and we note that 131,000 tons 
of coal were consumed. The generating plant capacity was 
42,225 KW., and the maximum demand was 31,706 K.v.A.. while the 


‘total KW. connected was 83,834, which included 69,074 H.P. of 


motors. : 
We note that at the time of the report 28.000 KW. of additional 
generating plant was being added, and that 18,000 Kw. of addi- 


tional load was awaiting connection, and since that time, as our. 


readers will have gathered, it has beén decided to provide another 
large generating station on a new site. 

The capital cost per KW. on electric supply plant had fallen in 
1916 to £41 per KW. 

The disprovortionate increase in the cost of fuel resulted in a 
small increase in the total costs per unit, from ‘41d. to ‘44d., fuel 
cost having risen from °19d. to ‘27d. per unit, the costs being those 
of the Sheaf Street, Neepsend. and Kelham stations combined. The 
average price per unit sold was ‘85d., power supply averaging ‘71d. 
per unit. 

The total revenue was £314,437: gross profit. £133,409; and 
surplus, after meeting interest and loan charges. £33,296. which, 
with accrued interest. left £40,278 for appropriation. Of this 
sum. £39,778 was devoted to renewals, and £500 to the hire-motor 
fund. 

The renewals fund has a balance in hand of £53,000, and the 
reserve fund, of £10,000, but the total appropriation for renewals 
and reserve to date amounts to £109,000. In passing, we con- 
gratulate the Electricity Committee and its engineer, Mr. Fedden, 
on the policy which has been adopted of keeping the surpluses in 
the undertating : charity, in the form of rate aid. at the expense 
of a municipal undertaking which has to replace its contribution 
with horrowod money at a high rate of interest, and necessarily 
passes the added cost on to the consumer, to the detriment of local 
trade and industry, is an émpty gift in any case. 

Southend-on-Sea.—PROPOSED EXTENSIONS.—The Elec- 
tric Lighting Committee has considered the extension of the 
generating plant in order to cope with the increasing demand for 
current, and has decided (subject to the usual sanction) that appli- 
cation may be made to the L.G.B. for leave to borrow £45,520 for 
the provision of additional generating plant at the electricity 


works. An application was received from the Southend Gas Co. 


for a supply of current for power purposes at the gasworks. 


Stratford-on-Avon.—The T.C. has decided to continue 
the agreement under which the Electricity Co. can charge a higher 
rate per unit for current, for another year. 


Swinton and Pendlebury.—The Lancashire Electric 
Power Co. has notified the Council that it will be necessary to 
increase the charge for electricity by ‘2d. per unit, owing to the 
increased cost of fuel. ` 


Torquay.—Svurriy Data.—During the 12 months 
ended December Slat. 1916, 1.286460 alternating-current units 
were venerated. as against 1.208,25% units in the previous year. 
As regards direct-current units, the figures were 1,166,460, as 
against 1.080.860. The public lighting decrease was equivalent to 
7N2 per cent. The unita sold to the Tramway Co. showed an 
increase for the year of 14°22 per cent. 


Troon.— The town clerk reported to the T.C. that he had 
communicated the Council's decision to the engineer regarding the 
proposal to use overhead cable to supply a hosiery factory. It was 
recommended that the attention of the B. of T. be drawn to the use 
of overhead cable without the consent of the local authority. and 
in violation of its wishes. 


Whitstable.—The U.D.. has decided to give the 
Electricity Co. seven days in which to take such proceedings as 
will define the legal position between the Receiver and itself : 
otherwise, the Council will feel bound to take such steps as may -be 
necessary to protect itself from further liability. 


TRAMWAY and RAILWAY NOTES. 


Blackburn.— ACCIDENTS.—On Sunday last a collision 
occurred between two cars. one following the other, in a thick fog. 
one driver being injured: on Thursday, last week, a collision 
occurred between two cars travelling in opposite directions at 
Oswaldtwistle, due to the slippery rails, and two passengers and a 
driver were injured. 


Bolivia.— Railway construction in Bolivia is in a back- 
ward state owing to the difficulties of the country; as a conse- 
quence, attention is mainly directed to the conversion to electric 
traction of such lines as are already in existence. Where new lines 
are projected, only those suitable for electrification are favoured. 
In either case. Bolivia presents an opening of some value to over- 
sea electric industries. Among new schemes at the moment is the 
electric railway from Isa Paz to Yungas, officially sanctioned in 
1915. The estimated cost of the line is 12,000,000 fr.. met by the 
issue of departmental bonds guaranteed by the Government ; the 
Board of Public Works is carrying out the construction.—Za Rerue 
drenerale del Electricite. 


Canada.— According to the Canadian Engineer, the Mount 
Royal tunnel of the Canadian Northern Railway is now practically 
completed, and permanent track is being laid ; it is expected that 
trains will be running into Montreal by next June. Two 80-ton 
electric locomotives are now in use, and four more will be 
purchased for the regular service. 


Lancashire.— War Bonus.—Following upon the exclu- 
sion hy the Committee of Production of females from the war 
honus granted to tramway workers recently, an effort is being 
made to secure the concession forthem. The general secretary of 
the Tramway Workers’ Association has sent to all the Corporations 
and companies included in the previous arbitration an application 
for a bonus of 6s. 6d. per week,less any war bonus granted since 
the outbreak of the war to male workers. The girls employed on 
Bolton tramways are included in the application, though it is 
understood that they are not members of the Association. 

Both the permanent-way men and the females employed as von- 
ductors on the Preston Corporation Tramways have applied for the 
war bonus of 6s. 6d. per week recently awarded to certain tramway 
employés by the Committee on Production. but the Tramways Com- 
mittee states that it is not able to depart from the terms of the 
award. 


London.— ..C.C.—The Highways Committee reports 
that the additional financial burdens placed upon the Council's 
tramway undertaking from the outbreak of the war to March 31st, 
1917. in respect of wages. &c.. to employés are as follows :—War 
bonus and war wages. £172,150; increases in rates of pay, £8,300 ; 
war service allowance, £250,950 ; a total of £431,400. 

On the basis of the present establishment, the additional annual 
cost under these three heads is £268.400, which is equivalent to 
a charge of 1°288d. per car-mile run. The cost of the salaries and 
wages in the tramway department increased from 1°70d. per car- 
mile in 1911 to 5°60d. per car-mile in 1915-16. 

The Highways Committee has submitted a scheme for the reor- 
ganisation of the Council's tramway department. It is proposed 
to divide the work into five branches—traffic, electrical, rolling 
stock, permanent way, and general ; the position of deputy chief 
officer is to be done away with, the heads of branches to be directly 
under the chief officer. 

The traffic branch is to be subdivided into two sections—a deve- 
lopment and publicity section, and an operation section. 

The Committee points-out that the Council's tramways have to 
compete for traffic with other means of, transit. and the develop- 
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ment of the undertaking on successful lines must, to a considerable 
extent, depend on constant and well-directed effort to adjust the 
services to public need. 

Equal importance is also attached to publicity work : the chief 
officer is of opinion that an expenditure of from £15,000 to 
£20,000 would be necessary to advertise adequately the Council's 
tramways. The Committee considers that yreater use should be 
made of the Press to convey to the public the advantayes peculiar 
to the tramway service. 

Under the reorganisation scheme, the Committee recommends 
khe following appointments :--Traffic manager at a salary of 
£1.20, rising to £1,500 a year; the position of electrical assistant to 

| be abolished and an electrical engineer appointed at £1.200, rising to 
£1,500 @ year; arolling stock engineer, £ 1.000 to £1,200, the position 
not to be filled at present; permanent-way engineer, {S00 to 
£1000; a chief clerk, and in the traffic branch a development 
superintendent, at £500. rising to £700; an operation super- 
intendent. £500 to £700; and a publicity assistant at E300 to 
£400. Minor appointments and rearrangements of certain offices 
are also recommended for the position of electrical engineer. deve- 
lopment superintendent, and operation superintendent ; it is pro- 
posed to arrange for advertisements to be ixsued. 

At its meeting, on Tuesday, the Council approved the above 
scheme of reorganisation: Mr. J. K. Bruce (deputy chief officer) 
was appointed traffic manager at £1.250 per annum. It was men- 
tioned that Mr. A. L. C. Fell, chief officer, had returned to duty after 
six months’ absence on sick leave. 


Southend-on-Sea.— Owing to the difficulty of obtaining 
male drivers, inquiries are being made to ascertain from other 
towns, which have engaged women drivers, their experience of the 
adoption of this experiment. Arrangements are to be made for 
the conversion of one of the large bogey cars into a double-decked 
car, a8 an experiment, at an approximate cost of £75. 


CONTRACTS OPEN and CLOSED. 


+ 


OPEN. 


Aberdare.—March 7th. Powell-Duffryn Steam Coal Co. 
Electrical goods for 12 months. Stores Manager, Aberaman Offices, 
Aberdare. 

March &th. U.D.C. Annual tenders for cable, meters, joint 
boxes. electric lamps. &ec., for the Electricity and Tramways 
Department. See “ Official Notices ` to-day. 


Australia.—SYDNEY.—March 5th. Council. One 7,500- 
K.V.A. turbo-alternator. See “ Official Notices” January 5th. 

ADELAIDE.—March 28th. P.M.G.'s Department. Telephones, 
telephone parts, line and battery material, &c. Schedules 444 to 453. 
See “Official Notices “` February 2nd. 

MELBOURNE.—March ith. Council. 1.048 electricity recording 
meters. See “ Official Notices ` February 9th. 

March 21st. Victorian Railways. 200 half-watt lamps and 100 
lanterns ; also 100 contact couplings.* April 4th. Terminal blocks 
(complete) for electrical connections. 

BRISBANE.—February 28th. P.M.G.s Department. Telephone 
apparatus. Schedule 385 ; ear-pieces, &c., Schedule 386 ; heat coils, 
protectors, &c., Schedule 391. See “ Offivial Notices ` to-day. 

March 28th. P.M.G.s Department. Cable (switchboard), 
Schedule 394. 


Argentina, — BUENOS AIRES. — March 30th. Electric 
carbons during 1917, for the municipality. ` Local representation. 
Conditions from Oficina de Licitaciones, Intendencia Municipal de 
la Capital, Avenida de Mayo 525, Buenos Aires.— B. of T. Journal. 

Barrow.— March 5th. Corporation. Electrical stores 
for 12 months. Borough Electrical Engineer. 


Bedwas (Mon.).— March &th. Bedwas Navigation 
Colliery Co., Ltd. Twelve months’ supply of electrical poode, &c. 
Mr. G. Morgan, Secretary. 


Belfast.— March 3rd. Electricity and Tramways Com- 
mittee. Tramway stores, including electrical accessories, cables, 
lamps, dc. See "Official Notices ` to-day. 

March 14th. Electricity and Tramways Committee. Six or 
twelve months’ supply of stores, including several electrical items, 
for the Electricity Department. See “Offcial Notices“ to-day. 

Bolton.—March 7th. Electricity Committee. Materials 
and stores. See ‘ Official Notices’ February 16th. 


Brighton.—March 9th. T.C. Five-ton steam motor- 
wagon and 3}-ton electric motor-wagon. Particulars from Mr. H. 
Talbot. Town Clerk. 


Canada.— March 28th. Toronto Electric Commissioners. 
Synchronous condensers, 5,000, 7,500 or 10,000 K.V.A. capacity. 
See “ Official Notices” February 9th. 


Glasgow. — The general manager of the Corporation 
Tramways Department is to obtain offers for the supply of an 
electrically-propelled vehicle for the use of the department. 


Grenada.— March 31st. The time for tendering for the 
Government electric light and power concession, already announced, 
has been extended to March 31st. 


Harrogate. — March Sth. Corporation. By-product 
steam boiler plant. See `“ Official Notices February 2nd. 


Kilmallock.—March 5th. Kilmallock (Ca. Limerick) 
E.L. & P. Co., Ltd. Hydraulic turbine. dynamo and motor booster, 
battery and switchboard. See “Official Notices ` February 16th. 


London.— Ha MMeERSsMITH.— February 28th. B.C. Blee- 
tricity stores for 12 months. See “Ofħcial Notices ` February 16th. 

METROPOLITAN WATER BOARD.—March 8th. Twelve months’ 
supply of electric lamps. Chief Engineer, Savoy Court, Strand, W.C. 

L.C.C.--The Highways Committee recommends that tenders be 
invited for alterations to the switchboard gallery and for the 
laying of additional condenser water pipes at the Greenwich 
generating station. 


Londonderry.— March 17th. Corporation. Engine-room 
stores, carbons, electricity meters, cables, &c., for the Electricity 
Department. Town Clerk. 


Macclesfield.—March 14th. Cheshire County Asylum. 
Electrical goods for one year. Mr. W. G. F. Tingay, Clerk to the 
Asylum, Parkside. 


Manchester.— March 7th. Electricity Committee. Coal- 
conveying plant and suction ash plant. See “ Official Notices” 
February 9th. 

March I4th. Corporation. Nine 40-H.p., three-phase, slip-ring 
motors. See © Official Notices ` to-day. 


Stockton-on-Tees.—March 12th. Stores for the T.C. 
Electricity Department. See “Oficial Notices ` to-day. 


Specifications fur the items marked ° can be seen at the Board 
of Trade Commercial Intelligence Department in London. 


== 


CLOSED. 


Bedford.— The Education Committee bas accepted the 
tender of Mr. F. Nash for electrical work until June 30th. 


The T.C. has accepted the following tenders :-— 
Siemens Bros. & Co., I.td.—Cables, £3,278, and laving and jointing, £2,631. 
British Electric Transformer Co., Ltd.—Six transformers, £1,136. 
Stirling Boiler Co., Ltd.—Two boilers and mechanical stokers, £6,610. 
British Thomson-Houston Co., Ltd.- Turbo generator and condensing 
plant, £8,674. 


Government Contracts.—List of new contracts placed 


during January, 1917 :— 
Wark OFFICE. f 

Electric cable and wire.—B.I. & Helsby Cables, Ltd.; Callender’s Cable 
and Construction Co., Ltd.; Craigpark Electric Cable Co., Ltd.; | 
Fuller's Wire & Cable Co., Ltd.; W. fieipel & Co.; General Electric 
Co.; W. T. Glover & Co., Ltd.; A. Green, Ltd. ; Hooper's Telegraph 
und India-Rubher Works, Itd.; Liverpool Flectric Cable Co., Lta. ; 
Midland Electric Wire Co., Ltd.; St. Helens Cable & Rubber Co., Ltd. ; 
Siemens Bros. & Co., Ltd.; I.R., G.P. & Telegraph Works Co., Ltd. 

Electric cells.— Siemens Bros. & Co., Ltd. 

Ebonite red and sheet.—I.R., G.P. & Telegraph Works Co., Ltd.; Peel- 
Conner Telephone Works, Ltd. í 

Electric lighting sets.— Aster Engineering Co., Ltd. 

Generating sets.— Austin Motor Co. (914), Ltd.: Coventry Simplex Engines, 
Ltd.; W. H. Dorman & Co., Ltd.; Heatley-Gresham Engineering Co, 
Ltd.: A. Lyon & Wrench, Ltd.; Record Engineering Co., Ltd. 

Generating plant.—Austin Motor Co., Ltd. 

Wood telegraph-poles.— Davey & Armitage. 

Switchboards.—Dorman & Sinith. 

Iron and steel wire.—Dorman, Long & Co.; R. Johnson & Nephew, Ltd. ; 
Rylands Bros., Ltd.; Shropshire Iron Co., Ltd.; Whitecross Co., Ltd. 


Inpta OFFICE STORE DEPARTMENT, 

Acciinulators.-- Pritchett & Gold, &c., Co. 

Crucibles.—Morgan Crucible Co. ; J. C. Waterhouse, Ltd. 

Telephones.—Siemens Bros. & Co.; Peel-Conner Telephone Works. 

H.M. Orrice or Wonks. 

Engineering works.—Electric wiring, Admiralty Transport Building: Alpha 
Manufacturing Co. 

Post OFFICE. 

Protective apparatus.—British L. M. Ericsson Mfg. Co., Ltd. 

Telegraph apparatus.—Creed & Co., Ltd. 

Telephone apparatus.—British L. M. Ericsson Mfg. Co., Ltd. 

Telegraph cable.-—Craigpark Electric Cable Co., Ltd.; Siemens Bros. and 
Co., Ltd. 

Telephone cable.—W. Geipel & Co.; W. T. Henley's Telegraph Works Co., 
Ltå.; Siemens Bros. & Co., Ltd.; Union Cable Co., Ltd.; Western 
Electrice Co., Ltd. 

Cable drnms.—B.I. & Helsby Cables, Ltd. ; Western Electric Co., Ltd. 

Fiameproof wire.— London Electric Wire Co, & Smiths, Ltd.; C. Macintosh 
and Co., Ltd. 

Plates for stay-rods.— Walls, Ltd. 

Iron poles.—S!emens Bros. & Co., Ltd. 

Ironwork, stesl poles and fittings.—Bullers, Ltd. | 

Gulvanised-iron wire.—Dorman, Long & Co., Ltd.; R. Johnson & Nephew, 
Ltd.; Rylands Bros., Ltd.; F. Smith & Co., Wire Manufacturers, Ltd. ; 
Whitecross Co., Ltd. 

Vulcanised I.R. wire.—Union Cable Co., Ltd. 


Weymouth.—T.C. Accepted tender :— 


Johnson & Phillips, Ltd.—Booster-and switchgear, £960; cables and 
laying, £5,020, Žž. 
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FORTHCOMING EVENTS. 


Junior Institution of Engineers, London.—Friday, February Brd. At 
7.30 p.m. “ Random Notes on Structural Design," by Mr. C.G. D. Burdett, 
Friday, March 3nd. At 7.30 p.m. © Tool-Store Management,” by Mr, 

S. A. Roberts. 

Association of Supervising Electricians.—Tucsday, February 2th. At 
7.15 p.m. At St. Bride's Institute, Bride Lane, E.C. Paper on * Modern 
Power Cables,’ by Mr. H. Savage. 

Institution of Electrical Engineers (Manchester Local Section).— 
Tuesday, February With. At 7 p.m. At the Engineers’ Club. Paper on 
“Rome Points in connection with Engineering Specifications,” by Mr. J. 
Shepherd. 

Royal Institution of Great Britain, Tuesday, February 37th. At 3 pan. 
At Albemarle treet, Piccadilly, W. Lecture on “The Strength and 
Structure of Metals,” by Prof. W. E. Dalby, F.R.S. 

Chemica! Society.—Thursday, March Ist. At 8 p.m. 


At Burlington House, 
Piccadilly, W. Ordinary scientific meeting, l 


SUBSTITUTION IN ELECTRICITY WORKS. 


MR. H. FARADAY Proctor, honorary secretary of the Incorporated 
Municipal Electrical Association, has, by request. of the Reserved 
Occupations Committee (St. Ermin’s Hotel). fowarded to members 
a copy of a letter and memorandum addressed to the Association by 
the Committee, under date February Sth. The Committee draws 
attention to the revised list of certified occupations which came 
into force on February Ist, and adds :—-"' You will see that the 
reservation for electrical generating stations remains unchanged 
for the present, and that no age limit has been imposed. This 
exceptionally favourable treatment cannot, however, be continued 
without modification, and the enclosed memorandum has accord- 
ingly been prepared for the guidance of electrical undertakings in 
effecting substitution and thus releasing men for the Army.” 

Mr. Faraday Proctor, in forwarding the memorandum, which we 
print below, to members, makes the following observationn :- - 

“The Committee particularly desire that all electrical under- 
takers should take action in this matter as speedily as possible, and 
that disabled soldiers and sailors should be used as far as possible 
at electric generating stations, but that if a sufficiency of such 
disabled men is not forthcoming, there may be no delay in intro- 
ducing women for occupations where their services are capable of 
heing used. : 

© You will probably be aware of what. is being. done in the 
matter of training disabled soldiers and sailors at the Northampton 
Institute and elsewhere, in which matter the Institution of Elec- 
trical Engineers is taking a prominent part. 

“The question of data as to the sufficiency of men for the 
various positions, as also the question of technical advice in the 
matter of retaining a sufficiency of skilled operators in electricity 
works. is receiving attention at the present time.” 

[Copy of Memorandum issued hy the Lteserved Ovenpations Chm- 
mittee for the Guidance of: Electrical Undertakings in effecting 
substitution of and releasing Men for the Army. | 


ELECTRICAL GENERATING STATIONS. 


It is known that many electrical generating stations have lost a 
considerable number of men through enlistment. while, at the 
same time, especially in towns with a large number of munition 
works, the demands for current are much greater than ever. In 
small towns, staffs in normal times are often so amall as to leave 
but little margin for reduction. Moreover. many of the occupa- 
tions inside the stations. and some of those outside, in connection 
with the mains and with installation, require skilled engineers, 
mechanics, or trained workers of long experience. 

It is for these reasons that the reservation for electrical generat- 
ing stations in the List of Certified Occupations -has hitherto heen 
50 wide, all classes of workmen being covered, and no age limit 
imposed. It is felt. however. that this exceptionally favourable 
reservation cannot be continued without modification after the end 
of February, and manayers of electrical undertakings should make 
every effort to release men for the Army by substituting women, 
disabled men, or men of inferior medical cateyories for men of 
military age and fitness. The following memorandum has been 
prepared with a view to assisting managers in this purpose :— 


I.— SUBSTITUTION BY DISABLED SOLDIERS OR BY MEN OF 
INFERIOR MEDICAL CATEGORIES. 


It is suggested that inexperienced unskilled men would be 
suitable for immediate employment, without training, in some of 
the jobs in an electrical station. Nevertheless, disabled soldiers 
could be utilised in some occupations, ¢.7., as assistant switchboard 
attendants. with a moderate amount of training. or even, in some 
of the smaller stations as switchboard attendants to release men of 
military age and fitness. 

In the same way. men of inferior medical categories can often 
perform efficiently work upon which men ot Category A or B1 are 
are at present employed, thus releasing the latter. Under certain 
conditions the Army Council are even prepared to exchange trained 
men of the lower medical categories who have already joined the 
Colours for men of Category A or B 1, returning them tø their 
former employers, where their services are likely to be of greater 
service than elsewhere. and where they can live at their own 
homes. Firms desirous of taking advantage of this arrangement 
should communicate with the Secretary (D.R. 4), War Oftice 
Annexe, Whitehall Place, London, S.W. 


JI.—StuBSTITUTION BY WOMEN. 


Substitution of women for men is possible for some jobs, and has 
already been successfully started in certain stations in the processes 


t 


indicated helow. 
are now employed. 


In connection with one large station 21 women 


SWITCHBOARD ATTENDANTS AND ATTENDANTS AT SUB-STATIONS, 


This applies both in the main generating stations and in those 
larger sub-stations which require the constant presence of such 
workers, For these ports a superior type of woman should be 
engaged if available, preferably one who has had some scientific 
training. In large stations Where two or three attendants, or more. 
are envared on each shift. it would doubtless be necessary to have. 
as charge hand on each shift. a skilled male attendant ; but junior 
switchboard attendants can readily: be replaced by suitable women. 
Normally junior switchboard attendants are youths who undertake 
such work for a time, in order to pain practical switchboard 
experience, as a stepping-stone to the position of electrical 
engineer. 

In some of the less important sub-stations women can also be 
employed ; but in those which ordinarily require the presence of 
one man only it is recommended that two women should be sub- 
stituted, when these have been trained, in view of the possibility 
that a woman working alone may. in case of emergency. lose her 
presence of mind. The work of sub-station attendants being emi- 
nently suitable tor disabled soldiers and sailors, provided they are 
carefully selected, it is desirable that they should be obtained 
Where possible for training and employment in preference to 
women, 


Meter Testing, This work also would call for women of a superior 
type.and although it would requirealony preliminary training before 
they could undertake it unaided, women could perform useful work 
as assistants whilst being trained. Other jobs which ordinary 
working women can successfully undertake are :— 

Cleaning of Station and Machinery.—In the modern stations. 
fitted with high-speed turbo-generators, cleaning operations are 
much simpler and can be done with but little risk of accident, com- 
pared with the older stations, where the machinery is not enclosed. 
and the various parts which require cleaning are difficult: to yet at. 
Even in the latter case, cleaning of machinery —.q.. engines and 
dvnamos, whilst ut rest—can very well be done by women, if suit- 
ably clothed and if proper appliances- e.g.. step ladders, movable 
wood platforms, &c. are provided to give safe access to the various 
parts. For such work as cleaning floors, Ae.. women are of course 
very suitable. 

Labourers in Boiler Houses and Refuse Destructors.— There ia not 
much scope for women in the modern type of boiler house, where 
the coal and ash handling and stoking is done mechanically, but in 
the amaller stations they can be employed in such joba as ash 
wheeling and cleaning up. Much can be done in this and in other 
occupations, to facilitate the employment of women by providing 
smaller barrows, suitable overalls or other clothing. and the like. 

Meter Reading.—This outdoor work can well be done by women. 


(reneral,—In all cases where women or girls are employed sepa- 
rate sanitary and washing conveniences should of course be pro- 
vided. and provision should, if possible, be made for the supply of 
meals apart from the men. 

In certain shift work a modification of the Factory Acts would be 
required to permit of the employment of women at night and on 
Sundays ; but the Home Office are at all times ready to consider 
applications for permits for the employment of women in this 
manner, under suitable safeguards, 


NOTES. 


Electrically-Welded Tool Tips.—<An article in a recent 
issue of the Railway Reriew refers to the practice of the Westing- 
house Electric and Manufacturing Co., of East Pittsburg, which 
is at the present time utilising the electric arc process for welding 
high-speed steel tips to machine-steel shanks for cutting tools for 
many of its planers and lathes. Old, worn-out high-speed steel 
tools can be cut to proper size and utilised for tips, with resulting 
economy in costly material. 

The arc welding process has been found much cheaper than the 
oxy-acetylene and forging methods. For best results, a current of 
100 amperes at 60 to 70 volts is employed, using a s in. Norway 
iron electrode. A good operator will make 25 to 30 welds of 
14 sq. in. cross-section tools in 94 hours. 


Electric Light Switching.—The following is the result 
of Messrs. Luntibery’s Third Batch Exam. (names in order of 
merit) :— ) 

Adranced Grade.—John Moran (Bury, Lancs.), E. Emery (Old Hill, Staffs), 

C. R. Gunn (Liverpool). 
Intermediate Grade.— R. G. Stripp (london, N.W.), H. S. Edwin (Dartford), 
J. Hamer (Dewsbury), J. T. Watkin (Newark), F. Townshend (Cape 


Town, S.A.) Another paper: R. P. Gilbert (London, N.) Another 
paper: Sapper A. J. Tourle, R.E. (unstable. 
Preliminary Grade.-— Reginald A. Paxton (Manchester), R. F. Nailor 


(London, Wa, G. D. Hamavala (Bomnbay), E. Briggs (Barnsley), R. 
Ellis (Port Talbot), “Spark” (Paisley), C. MeLindon (Delgany, Co. 
Wicklow). Another paper: F. White (Grantham), J. Hesson iWork- 
ington, Cumberland), A. Collins (Eastbourne), A..Pizzuto (Malta), 
Pioneer V. T. Rawlins (B.F.F.), W. P. Stockdale (Leadgate, Co. 
Durham). Another paper: C. H. Dutton (London, W.), H. Parkinson 
(Stoke-on-Trent). 


Candidates whose names do not appear above, and who have not 
received intimation of failure, are informed that their papers 
will be included in the next batch. Full particulars regarding 
these periodical Exams. may be had on application to Messrs. A. P 
Lundberg & Sons, 477-489, Liverpool Road, London, N. 
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Institution and . Lecture Notes. — Institution of 
Engineers and Shipbuilders in Scotland.—On Tuesday, two 
papers were down for reading at Glasgow : ‘‘ Economic Recupera- 
tion After the War,” by Prof. W.R. Scott ; “ Influence of Retarders 
on the Transmission of Heat Through Boiler Tubes,” by Mr. R. 


ds. 

institution of Gas Engineers.—The annual meeting will take 
place in London, on Tuesday, June 5th. There will be a presi- 
dential address, but no papers. On June 6th, there will be a visit 
to the works of the Tottenham District Light, Heat and Power Co., 
to view the new section of the works now approaching completion. 
The company's electric generating station at Wood Green will also 
be inspected. 

Institution of Mechanical Engineers.—The report of the 
Council for 1916 shows a total membership of 6,247, a reduction of 
72 during the year. The total revenue was £22,444 and the 
expenditure £12,629, leaving a surplus of £9,815. The total 
investments and other assets amounted to £137,588, and the net 
capital to £75,692. Over 900 members were on active service 


' during the year. A sum of £500 has been granted in aid of the 


translation of the specifications of the British Engineering 
Standards Committee into French, Spanish, and Russian, with 
metric equivalents of English measures, and to enable them to be 
sold at lower prices, the Council regarding this work as of vital 
importance to British engineering firms. 

Institution of Electrical Engineers.— Mr. Joseph Taylor, hon. 
secretary of the SCOTTISH LOCAL SECTION, intimates that the 
next Edinburgh meeting will be held on March 20th, when Mr. 


S. A. Juhlin will read a paper on “ Voltage Regulation of Rotary | 


Converters.” 

Dr. Alex. Russell delivered his Kelvin lecture—“ Some Aspects 
of Lord Kelvin's Life and Work ’’—at the monthly meeting of the 
SCOTTISH LOCAL SECTION, in Glasgow, on February 16th. He gave 
some interesting reminiscences of his own boyhood and youth in 
Glasgow, and recalled the names and characteristics of several of 
his teachers and professors at Glasgow University. After the 
lecture--which has already been abstracted in our pages-——-Dr. 
‘Russell, in proposing a vote of thanks to Prof. Gray for the assist- 
ance given him in providing apparatus for the experiments in 
connection with the lecture, said that Prof. Gray had been an able 
successor to Lord Kelvin, and his work was well known to experts 
all the world over. Early in the proceedings, the chairman (Mr. 
J. K. Stothert) announced the followibg nominations by the 
Committee for the office bearers for the session 1917-18 :—Chair- 
man: Mr. Arehibald Page; vice-chairmen: Mesars. E. T. Goslin 
and A. S. Hampton ; hon. secretary : Mr. Joseph Taylor ; assistant 
hon. secretary : Mr. Wm. F. Mitchell; Committee: Messrs. F. H. 
Whysall, W. W. Lackie, and W. B. Hird, Prof. Maclean, Messrs. 
Alexander Lindsay, A. S. McWhirter, D. M. Macleod, Archibald 
Wilson, J. E. Sayers, Sam Mavor. and J. F. Neilson. The three 
last named are new members, the others being already in office. 

The next ordinary general meeting of the STUDENTS’ SECTION 
will be held at the City and Guilds’ Technical College, Finsbury, 
on Wednesday, February 28th, at 7 45 p.m., when Mr. R. P. 
Howgrave-Graham will a paper on “ Some Experiments with 
High Voltages.” ‘Dr. C. Drysdale will preside. The paper 
should prove interesting and educational, it being almost entirely 
experimental. 

At a meeting of the NEWCASTLE LOCAL SECTION on February 
12th, a discussion on the decimal system of coinage and weights 
and measures was introduced by Mr. Gerald Stoney, who urged the 
adoption of such a system as an imperative necessity. Several 
speakers took part in the discussion, almost without exception sup- 
porting the proposal. At the same meeting the chairman, Mr. 
H. W. Clothier, said the Committce had received from London 
proposals in regard to arranging a local scheme for the training of 
disabled sailors and soldiers. The Committee had made fairly full 
inquiries, and found that already there had been a good deal of 
progress made in the Newcastle diatrict. Classes were being held in 
connection with a local power company, and the Cowen Training 
Home had already organised a class for training men, more par- 
ticularly with the object of making them fit to take charge 
of the running of private installations, &c. The present accom- 
modation at the Cowen Home was greater than the demand. 

On February 16th, under the auspices of the DuBLIN LOCAL 
SECTION Mr. L. J. Kettle delivered a lecture on the Dublin Electricity 
Works, in the course of which he drew attention to the existence 
of the Rathmines and Pembroke electricity works, as well as the 
tramway power station, in close proximity to the city, and argued 
that the two first-named could be economically supplied from the 
Dublin works without increasing the plant installed there, and 
that the saving in cost of supply would probably amount to some 
£6,000 a year. 


Correspondence.— We 
letter :— 

* With reference to the action between the Rugby Urban Council 
and myself. reported in your issue of the 2nd inst., I notice the 
report has heen worded as if I had pleaded guilty to the whole of 
the Council's suspicions, whereas I pleaded guilty only to the 
technical charge of using current from the power mains for 


have received’ the following 


lighting. Also no mention is made of the extenuating circum- 


stances—viz., that the meter was registering 33 per cent. too high, 
as admitted by the prosecution, and that I was paying a flat rate of 
2d. per unit, no current being used for power purposes. 

“With reference to the three terminals in the hall, the report 
reads as if the meter had been actually short- circuited, whereas 
these connections were never made, and witness for the prosecution 
admitted that they had no evidence that this had bden done, the 
terminals having been used for quite another purpose. 


“ With reference to the 300-c.p. lamp mentioned in the report, 
this was only the size estimated by the Council's official, the real 
size being 150 C.P., and the lamp having never been used for 
lighting. 

“ The above corrections to the report will oblige. 


bt -~ 
“Rugby, February 20th, 1917." H. L. SMITH. 


Imperial Preference. — The resolutions which were adopted 
by Lord Balfour of Burleigh's Committee have been issued as a 
White Paper. They are stated in this form in view of the 
approaching Imperial Conference :--- 

‘1. In the light of experience gained during the war, we con- 
sider that special stepa must be taken to stimulate the production 
of foodstuffs, raw materials, and manufactured articles within the 
Empire wherever the expansion of production is possible and 
economically desirable for the safety and welfare of the Empire as 
a whole. 

“ 2. We therefore recommend that His Majesty's Government 
should now declare their adherence to the principle that preference 
should be accorded to the products and manufactures of the 
British Overseas Dominions in respect of any Customs duties now 
or hereafter to be imposed on imports into the United Kingdom. 

* 3. Further, it will, in our opinion, be necessary to take into 
early consideration, as one of the methods of achieving the above 
objects, the desirability of establishing a wider range of Customs 
duties which would be remitted or reduced on the products and 
manufactures of the Empire, and which would form the. basis of 
commercial treaties with Allied and Neutral Powers.” 

The Berne correspondent of the Morning Post quotes the 
‘Vorwarts’ remarks in regard to the report of the Balfour Com- 
mission proposing preferential tariffs for the British Empire. The 
Vorwarts observes that preferential duties for the British Dominions 
will hit Germany's export trade “as they are intended to do,” and 
concludes with the mournful reflection that “the British world 
Empire was our best customer; it bought one-fifth of our 
exports.” 


Appointment Vacant.— Shift engineer (42s.), for the 
Queen Mary's Military Hospital (County Asylum), Whalley. For 
particulars see “ Official Notices ` to-day. 


National Service. — The Important Trades, — The 
Director-General of National Service has issued, for the guidance 
of volunteers, a detailed list of trades and occupations of primary 
importance for which men are urgently required. In the “ Ship- 
building and Engineering, including Repairing,’ Section, special 
mention is made of electrical engineering, the manufacture of 
internal combustion engines, and “other engineering works 
engaged in repairing machinery or plant for use in industry.” In 
the *' Miscellaneous Metal Trades ” mention is made of electrical 
accumulator manufacture and repairing, scientific instrument 
making, and steel and. copper wire-drawing. The “Public Utility 
Services © named include electrical generating stations and 
tramways (in connection with munition works). 


Fatalities.—An inquest was held at Newcastle-on-Tyne, 
on Tuesday, respecting the death of an electrician named James 
Fairen, employed by Messrs. Armstrong, Whitworth & Co., Ltd., at 
Scotswood. Bert Clements, a work-mate, stated that they were 
repairing an electric crane on Saturday night. Fairen was lying 
stretched out on a plank 9 ft. lon by 7 in. wide and 1} in. thick. 
It was inclined at a steep angle between the higher and 
lower girders of the crane. When his back was turned witness 
heard a shout, “ Bert. I'm falling.” and he saw deceased fall to the 
ground, a distance of 49 ft. The jury returned a verdict of 
“ Accidental death.” and it was stated that the firm had now 
arranged with H.M. Factory. Inspector to alter the method of 
cleaning the electric cranes. 

George Scott (59), chargeman at the Mexboro’ electric power 
station, was found, last week, lying dead at his work, bleeding 
slightly from the nose. He had suffered from bronchial trouble 
for several years, but had left home in apparently hia normal 
health. Death was declared to be due to heart failure, following 
bronchitis. An inquest was not considered necessary. 

According to the Times, Alfred Harrison, a labourer at the Derby 
Corporation electricity works, was ines scalded on Wednesday 
by the bursting of a tube. 


British Industries Fair. —This Fair opens on Monday 
next, February 26th, at the Victoria and Albert Museum and the 
Imperial Institute, and will remain openuntil March 9th. 


\ 

Parliamentary——The Lancashire Power Constrnction 
Co. is applying for an Act to re-arrange, convert, increase and 
reduce the capital, and to confer other powers. 


Magneto Manufacturers’ Association.—A_ recent issue 
of the Motor announces the formation of the British Ignition 


‘Apparatus Association, which embodies practically all the magneto 


manufacturers in the country. At the present time over a dozen 
British firms are making maegnetos, and their out put to date reaches 
165,000 magnetos for war purposes. 


Damaging Insulators.—At Thorne Police Court, near 
Doncaster, last week, two youths were fined £1 10s, each for 
damaging telegraphs by shooting at the insulators with catapults. 
The police stated that during last year over 100 insulators were 
broken on that particular part of the line. and this year. up to the 
present, 56 had been broken. It was a very serious matter, particu- 
larly at the present time, for telegraph lines to be damaged. 
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Voiunteer Notes.—First LONDON ENGINEER VOLUN- 
TEERS.— Headquarters : Balderton Street, Oxford Street, W.—-Orders 
for the week. by Lieut.-Col. C. B. Clay, V.D..,Commanding : — 

Monday, February 26th.—Technical for Platoon No. 9, at Regency 
Street. Squad and Platoon Drill, Platoon No. 10. Signalling 
Class. Recruits’ Drill. 6.30—2. 

Wednesday, February 28th,—Instructional Class, 6.15. Platoon 
Drill. Platoon No. 2. 

Thursday, Mareh \xt.—Platoon Drill, Platoon Nos. 5 and 6. 
Ambulance Class by M.O.. 6.30. 

Friday, March 2nd.—Technical for Platoon No. 10. Regency 
Street. Squad and Platoon Drill, No. 9. Sinalling Class. 
Recruits’ Drill, 6.25 8.25. 

Saturday, March 3rd. -Commanding Officer's Parade. Uniform. 
2.45 p.m. 


Sunday, March Ath. Entrenching at Otford. Parade Victoria 
(S.E. & C. Railway Booking Office), 8.45 a.m. 

Faster Camp.—At Esher, where a course has been arranged under 
Royal Engineer Instructors. Names must be sent in to Orderly 
Room not later than February 2ath. 

Telephone Number.—The Telephone at Headquarters is now 
Mayfair 1969, . 

(By order), MACLEOD YEARSLEY, Adjutant, 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry. 
also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted as tu their movements, 


Central Station and Tramway Officials.— Mr. C. C. ATCHI- 
SON, who recently resigned the post of electrical engineer to 
the Rochdale Corporation, owing to continued ill-health, 
has been presented with a silver cigarette case by the Roch- 
dale Municipal Officers’ Association, of which he has beeu 
president for the past two years, in addition to a pair of bino- 
culars from the chief officials, and a pocket aneroid barometer 
lars over 40 pre-war members of the staff at the electricity 
works. 

The Rochdale Corporation Electricity Committee has re- 
commended that Mr. F. H. Repp, the station superinten- 
dent, be appointed acting engineer for a period of three 
months. Mr. Rudd has been at the works 16 vears. During 


the engineer's recent absence, owing to ill-health, and since’ 


his resignation, Mr. Rudd has been in charge of the works. 

A sub-committee of the Hull Electricity Committee has re- 
commended an increase of £50 in the salary of the acting 
engineer, Mr. McGortis, whose services are highly appre- 
ciated. He has had entire charge of the undertaking whi'st 
the engineer, Mr. Bell. has been on military duty since the 
cutbreak of the war. The Electricity Committee recommends 
that the increase be £75, instead of £50. i 

Mr. J. W. S. CLUNas, who was recently appointed city 
electrical engineer at Cape Town, in succession to Mr. Walter 
F. Long, has resigned the position in order to take up an 
appointment with Messrs. Reunert & Lenz, of Johannesburg. 
Mr. Clunas’s salary as city electrical engineer was £900 per 
annum, and allowance for motor-car. 

Mr. STEFHEN KIRKLAND, switchboard attendant at the Raw- 
tenstall electricity works, was presented with a timepiece by 
the staff on the occasion of his inarriage. 

The L.C.C. Highways Committee recommends that Mr. 
J. K. Bruce, deputy chief officer of tramways, be appointed 
traffic manager under the L.C.C. Tramways reorganisation 
scheme, at a salary of £1,250, rising to £1,500 a vear, as from 
April Ist, and that the position of deputy chief officer be 
abolished. The special sub-committee appointed to inquire 
and report upon the organisation and working of the L.C.C. 
tramways undertaking has expressed its appreciation, which 
the Highwavs Committee fullv endorses, of the valuable 
assistance given to it in the consideration of questions arising 
in connection with the electrical work of the department by 
Mr. J. H. Riper, formerly electrical engineer in the depart- 
ment, whose advice in many important matters greatly facili- 
tated its work. 

The Luton Electricity Committee has decided to increase 
salaries as follows :—Chief clerk (Mr. R. HARDING), from £143 
to £156 per annum: general clerk (Mr. F. M. Grecory), from 
£91 to £104 per annum. 


' General.—Mr. A. W. Tait. C.A., has joined the boards of 
Callender’s Cable & Construction Co., Ltd., and of the Anchor 
Cable Co., Ltd. 

The salary of Prof. Mires WALKER. Professor of Electrical 
Engineering at the Municipal Scheol of Technology, Man- 
chester, has been raised from £600 to £1,200 It was stated 
that Prof. Walker had been offered an industrial appointment 
at £1.500 a vear, but preferred to remain in the teaching prr- 
feasion; he was at the head of his branch of electrical engi- 
neering in this. country, and such men in future would have 
to be paid salaries of £1,000 to £1.500 a vear. 

Mr. Hraun Rose. foreman electrician at the Inverurie Loco- 
motive Works, who has received an appointment with 


Messrs. Claud Hamilton, Ltd., Aberdeen, has been presented 
by the employés in the electrical department with a case of 
pipes and a tobacco pouch. 

The accompanping illustration, for which we are indebted 
to the Ford Timex, is a recent photograph of Mr. Taos. A. 
Episox, in company with Mr. Henry Forp, of the Ford 
Motor Co. These two well-known personages have long been 


friendly, and a year or so ago it was reported that they were 
collaborating on the production of a popular-priced electric 
motor car. So far, however, there is no further pews of the 
new vehicle, and, as Edison is now devoting a good deal of 
thine to the new American Board of Naval Inventions, of 
which he is the chairman, it is more than probable that the 
idea has been dropped, or at least postponed until after the 
ward 


‘Roll of Honour.-- Sapper P. F. Groves, R.E., the only son 
of Mr. W. B. Groves, Birmingham electric supply depart- 
ment, died in France on the 2st ult., aged 19. He was 
attached to the Army Docks Department as interpreter. 

A commission as second-leutenant in the R.E. has been 
granted to Mr. B. B. Preston, electrical engineer, of New- 
castle-on-Tvne, who enlisted soon after the outbreak of war 
in the Newcastle Territorial Engineers. 

Lance-Corporal A. H. Moras, Devonshire Regiment. who 
Was for sore Vears on the Exeter staff of the National Tele- 
phone Co., and later with the Post Otice, has fallen in action 
In Mesopotamia, at the age of 34 years. 

Captain G. C. Minses, King’s Own Royal Lancaster Regi- 
inent. Who is the electrical engineer for Lancaster, but has 
been on service since the outbreak of war with the Machine 
Gun Section of his battalion, has been promoted to the rank 
of Major. He has been mentioned im dispatches. 

The Military Medal for bravetv m action has been awarded 
to Sergeant A. H. Corswatn, R.E.. who was trained as an 
electrician at the works of the Bromley (Rent) Eleetrie Light 
and Power Co. 

First-Class P.O. Cuas. R. ALEWiieat. RON. who joined 
the service whilst with Messrs. Calenders Co.. has been 
awarded the D.S.M. for gallantry in the Jutland battle, on 
TEMS. Chester. ° 

Sergeant Jack May. formerly with Messrs. Fraser & Chal- 
mers, of Erith, has been killed in action. 

Sergeant JAMES WkricHr, R.B.. has been awarded the Mili- 
tary Medal. He was mentioned in a dispatch from Sir 
Douglas Haig a few months ago. Before joining the Army he 
was for 14 sears at the Blackburn Corporation electricity 
works. ‘ 

Private HaroLD FULLALOVE, of the Loyal North Lancashire 
Regiment. who hus died of wounds, was an electrician with 
the L. & Y. Rly. Co. 


af a oE JOHN RENNIE.—We regret to announce the 
death of Mr. John Rennie, the electrician of the Board of 
Thade Laboratory, and assistant to the Electrical Adviser to 
the Board of Trade. at the age of 66. At the age of 65 he 
would, under ordinary circumstances, have retired under 
superannuation rules, but as he was in full possession of his 
powers, and had a complete grasp of his work, he was in- 
vited to continue his services About a month ago he was 
attacked bv asthina. and succumbed to heart failure on Mon- 
day morning last. 

Mr. Rennie was born at Avr in 1550. During some years 
at the shipbuilding yards of Messrs. Barclay, Curle & Co.. of 
Glasgow, he worked in the shops, and received practical 
training as an engineer. At the age of 26, feeling no doubt 
that the scientific side of engineering attracted him more 
than the heavy work of-a shipyard, he entered the University 
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of Glasgow, and went through the courses in arts and engi- 
neering under Lord Kelvin, then Sir William Thomson. The 
physical laboratory naturally attracted him, and he held for 
three years a Thomson Experimental Scholarship. In 1881 
he became secretary and private assistant to Sir William 
Thomson, and witnessed the development of the Kelvin elec- 
trical measuring instruments, us well as many other inven- 
tions, such as the compass, and assisted also in the scientific 
researches which were being conducted at that time. 

When the Board of Trade Electrical Standards Laboratory 
was to be founded, Sir William Thomson recommended Mr. 
Rennie as electrician under Major Cardew, and in thus de- 
priving himself of not only his scientific assistant, but the 
secretary in charge of his heavy correspondence, he felt that 
he was placing him in a position of scientific as well as of 
public importance. Seeing’ that the legal standards of elec- 
trical measurements consisted of Thomson balances and elec- 
trostatic voltmeters, Mr. Rennie was obviously the man for 
the place, and during the 27 years in which the Laboratory 
was under his charge he proved that these instruments were 
not only worthy of and suitable for the requirements of those 
days, but that they were capable of those much higher degrees 
of precision which are necessary at the present day. If any- 
body, who did not grasp the difference between a standard 
apparatus in a standards laboratory and a commercial instru- 
ment, ventured to criticise a Kelvin instrument, Mr. Rennie 
would stoutly defend it, and explain what the * Old Man ” 
was aiming at, and how perfectly those aims were realised. 
He was proud to point out how many details which had been 
invented by his master, apparently on the spur of the moment, 
and perhaps as temporary expedients, had proved to be un- 
surpassable. When, in 1908, the ampere standard was com- 
pared with the ampere balance of the National Physical 
Laboratory through the intermediary of the Cadmium cell 
and: resistance, an optical appliance was fitted to the Kelvin 
balance which is used for measuring one ampere, and Mr. 
Rennie was proud to show that a difference of three or four 
millionths of an ampere could be easily indicated. 

In the early years of the Board of Trade Electrical Stan- 
dards Laboratory, Mr. Rennie, working under Major Cardew, 


was actively engaged in the intercomparison of the various | 


standards and sub-standards, and in minute investigation of 
the instrumental errors; and he arranged a system of records 
in which the complete history of the important instruments, 
with details of their corrections from time to time, was 
entered. Almost every instrument in the Laboratory was 
known to him, and was alluded to by him, sometimes to the 
bewilderment of other members of the staff, by its number. 
After three or four years everything was ready for work. The 
mere fact that the Laboratory was founded is an indication 
that there was a demand, and a fairly strong demand, for it 
among electrical engineers, and it seemed obvious that the 
work for which it was intended should be started. It was 
anticipated when he left Glasgow to take up this post that 
work of commercial value would be done, and that Mr. 
Rer:nie’s position would become one of importance, but for 
seven years the Treasury (that is to say, probably some minor 
official in that department) absolutely vetoed a scale of fees 
proposed to be charged for the services of the Laboratory to 
engineers. It is needless to say that the Laboratory did not 
stand idle and comparisons were made gratuitously, chiefly 
for instrument makers. One result of this was that Mr. 
Rennie received no more than his commencing salary for a 
long time. 

The Laboratory was established to take charge, as it were, 
of the ampere, the obm, and the volt, and standards of self- 
induction and capacity were considered to be outside its 


scope; but, with the development of electrical engineering, 


e 


three-phase working opened a ground which the original 
Kelvin instruments did not directly cover. Mr. Rennie not 
only kept himself well abreast of the principles of three-phase 
measurement, but he was also well aware of the practical 
requirements of engineers as distinguished from those which 
certain theorists imagined that engineers should employ. 
When it became necessary to add suitable wattmeters to 
the plant in the Laboratory, Mr. Rennie was very exacting 
in his requirements, and expected more from the instruments 
than was easily provided, and in several cases the makers 
had reason to be thankful for suggestions which Mr. Rennie 
not only made, but insisted upon. 
Perhaps the most important work of Mr. Renmie’s life was 
that which he expended upon electrie supply meters. The 
list of meters which the Electrical Adviser recommended to 
the Board of Trade for official approval, after test by Mr. 
Rennie and himself, is very far from a complete record of the 
meters which Mr. Rennie examined. Many strange iInven- 
tions were submitted to the Laboratory before October, 1891, 
when the Shallenberger meter was sealed. The fact that, 
notwithstanding the inadequacy of legislation with regard to 
meters, so little trouble has been expenenced, such excellent 
meters are in use, and that so few are ever disputed, is the 
outcome of Mr. Rennie’s incessant work on the subject. 
With his intimate and unique knowledge of the construction 
of electric meters, he was able to point out to those who 
submitted types for approval, defects which would only show 
themselves after prolonged tests. For many years it was his 
iractice to encourage the use of meters by station engineers 
hefare the type was approved. in order that_practical experi- 
ence might be obtained in addition to the Laboratory tests. 
The complete set of tests of a meter could seldom be put 


revenue for that vear was a mere £17,720. 


through in less than about six months, but one meter, or, 
rather, one type of meter, remained for ten years under 
scrutiny, and when at last the approval was given, it 1s dith- 
cult to say how much of the invention was due to Mr. Rennie 
aud Major Cardew. 

Mr. Rennie was one of those retiring men personally un- 
known to many engineers, but well appreciated by those who 
had to deal with hin ofhcially, or on the Engineering Stan- 
dards Committee, or at the lectures which he gave at Faraday 
House. He could seldoin be induced to take part in discus- 
sions at scientific societies, and it is to be regretted that he 
has published very little. He bad very high ideals in human 
aflaurs, as well as in engineering and in science. When some 
verification or comparison had been made with six-figure 
TOR he used to say, “The ‘Old Man’ would have liked 
that.” ' 

He leaves a widow, two daughters, and two sons. His 
eldest son, Donald, a graduate of Cambridge, and B.Sc. 
(london), was a Second-Lieutenant in the Ist Royal Fusiliers, 
attached to the Royal Warwickshire Regitinent, and was killed 
in action in November, 1914; his second son takes up a com- 
mission in the Royal Flying Corps next week, and his youngest 
is abroad in the Roval Naval Division. 

Mr. J. H. Tucker.—We regret to learn that Mr. J. II. 
Tucker, of the well-known firm of Messrs. J. H. Tucker & Co., 
electrical accessories manufacturers, Birmingham, died at his 
home at Solihull on Sunday last, in his 55th year. We under- 
stand that Mr. Tucker has not been really well since the 
summer, but he wus taken seriously iH in December, and had 
since then been unable to attend to huciness. Mr. Tucker's 
loss will be very keenly felt by all who have been personally 
associated with him, but his death will not involve any 
change in the business or in the firm’s policy. l 

ALD. J. Bropir.—We deeply regret to announce the death 
of Mr. Ald. Joseph Brodie, J.P., who had been chairman 
of the Blackpool Electricity and Tramways Committee un- 
interruptedly for the past 20 years. He passed away on 
Monday last, after a long period of illness, 4t the age of 57. 
The news will, we are sure, come with sorrow to the very 
wide circle of friends with whom it was such a pleasure for 
him to meet at the annual conventions of the Municipal 
Tramways Association and the Incorporated Municipal Elec- 
trical Association. The deceased gentleman, who was always 
popular, generous, and full of fun, will be remembered as a 
shrewd, far-seeing, and large-hearted man who played the 
straight game. From the first day we met him, at one of the 
early M.E.A. conventions, we struck up a friendship which 
the passing of years only served to strengthen. In connection 
with the affairs of Blackpool, his loss will be greatly felt, 
for he did so much to secure the able administration (under 
Mr. Chas. Furness) of the tramways and electricity under- 
takings. The capital of these undertakings when he was first 
identified with them, in 1896, was only £105,100, and the 
For 1916. how- 
ever, the revenue had risen to £124,412, and the capital ex- 
penditure stood at £568,000. We extend our heartfelt syni- 
pathy to his widow. 

Mr. B. C. CHURCHWARD. — We regret to learn that Mr. E. 
C. Churchward, general manager and engineer of the Scottish 
Central Electrice Power Co., Falkirk, died on Tuesday night. 
The deceased gentleman was appointed to his position at the 
inception of the company in 1905. He was previously in the 
office of Messrs. Bramwell & Harris, consulting engineers, 
who promoted the Scottish Central Co., which operates in the 
ue of Stirlingshire, Clackmannanshire, and Linlithgow- 
shire. 

Mr. C. G. Masor.—Mr. Charles George Major, chairman of 
Messrs. Smith, Major & Stevens, lift manufacturers, North- 
ampton, died suddenly on February 45th, from shock after 
the demise of his wife on the previous dav. He resided at 
Balham, S.W., and had taken an active part in the manage- 
ment of the firm since the establishment of the headquarters 
at Northampton in 1910. 


PEES 


NEW COMPANIES REGISTERED. 


—__— 


Rotax Motor Accessories Co., Ltd. (145,967).—Private 
company, ‘This company was registered on February Hih, T916, with a capital 
of £175,000 in £l shares, to take over the business entrried on at Rotax 
Works, Chandos Road, Willesden. as the Rotax Motor Accessories Co. alse 
to carry on business as manufacturers of lighting equipment for railways, 
tramways, motor vars, and vehicles, &e. The subscribers teach wuh ope 
share) are: Eugen Aron, Rotax Works, Willesden Junction, N.W a manulac- 
turer: Hermann Aron, Rotax Works, Willesden) Junction, NOW. manutae- 
turer; Rowland W. Cox, Rotax Works, Willesden Junction, N.W.. general 
manager; Garl T. F. Benson, Rotax Works, Willesden Junction, N.W.. works 
manager: Árthur Bell, Rotax Works, Willesden Junction, N.W., secretary ; 
Arthur G. Benstead, Rotax Works, Willesden Junction, N.W., electrical enpi- 
neer, The first directors (to number not less than two or more than seven) are : 
Eugen Aron and Hermann Aron (both permanent managing directors). Soli- 
citor: A, S. Joseph, G1, Fore Street, F.C. Registered office: Rotax Works, 
Chandos Road, Willesden Junction, N.W. 


Deptford Steel & Ironworks, Ltd. (146,087).—Private 
company. This company was registered on February 15th, with a capital 
of £20,000 in £1 shires (10,000 pref. ord.), to take over the business of an 
electrometallurgist, sherardiser, galvaniser, detinner, &c., carried on by N. C, 
Mackin as the Deptford Steel and Tron Works and the Homogenous Lead 
Coating Co. The subscribers (each with one share) are: S, Cole, Sardinia 
House, W.C., chartered accountant; H. H. Marriott, 10, Victoria Street, 
S.W.. solicitor. The first directors are to be appointed by the subscribers, 
Solicitors; Kenneth Brown & Co.,-hennox House, Norfolk Street, W.C, 
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Driver, Drennan & Cooper, Ltd. (145,955).—Private 
company.. This company was registered on February 9th, with a capital of 
£50,000 in £1 shares, to take over the business of cable manufacturers, wire 
drawers, and electrical enpineers and metallurgists, carried on by J. Drennan 
and J. K. Cooper at Gaythorn Mills, Gaythorn, Manchester, as Drennan and 
Cooper, and the North-Western Cable Co., and also certain assets in England 
belonging to the Driver-Hanris Wire Co., of Newark, New Jersey, U.S.A. 
and to enter into an agreement with W. B. Driver and J. Drennan and J. K. 
Cooper. The subscribers (each with one share) are: F. L. Driver, 70, Aston 
Street, Newark, New Jersey, U.S.A, president of Driver-Harris Wire Co.; 
J. Drennan, Kaimhill, Mellor Road, Cheadle Hulme, Ches., electrical engi- 
neer. The first directors (to number not fess than three or more than five) 
are: FP. L. Driver (chairman), W. B. Driver, A. Bensel, J. Drennan (manay- 
ing director), and J. K. Cooper. The two last mentioned may retain office 
for six years. Qualification, £25. Remuneration as fixed by the company. 
No board or general meeting may be held except for ordinary routine busi- 
ness without the presence of the nominee of the Driver-Hlarris Wire Co. or 
his proxy or attorney, Solicitors: Pearson, Prior & Co., 438, Corn Exchange, 
Manchester. Secretary: J. Drennan, 


Chas, W. Cook, Ltd. (145,981).—Private company. This 


company was registered on February 13th, with a capital of £5,000 in £1 
shares, to take over the business of an engineer and scientific apparatus 
manufacturer carried on by C. W. Cook at Manchester; also to carry on the 
business of electrical engineers, munition makers, chemical E e S 
&c, The subscribers (each with one share) are: C. W. Cook, 545, Stretford 
Road, Old Tratford, Manchester, enpineer; C. E. Cock, 535, Stretford Road, 
Old Trafford, Manchester, engineer. The first directors (to number not less 
than three or more than seven) are: C. W. Cook (governing director), C. E. 
Cook, and A. W. Cook. Qualification, £20. Solicitors: Jackson & Newton, 
1, Chancery Plaice, Manchester. Registered offiee > University Works, Bridge 
Street, Manchester, 


Borra Magneto Repairing Co., Ltd. (146.030).—Private 
company. This company was registered on February bith, with a capital 
of £1,000 in £1 shares (300 pref.), to take over the business carried on by 
D. Borra, at 72, Dean Stret, Soho, W.. and to carry on the business of 
electricians, repairers of magnetos, dynamos, and motor accessories, &c. The 
subscribers (each with one share) are: D. Borra, 24, Westmead Road, Sutton, 
Surrey, magreto expert; W. H. M. Burgess, 49, Glasshouse Street, W., mer- 
chant: H. Ja Prokter, The Gables, Lingfield, Surrey, architect; G. H. 
Smith & Co. (London), Lid., 12, Mortimer Street, W., motor accessories 
manufacturers. The first directors (to number not Jess than two or more 
than seven) are: D. Borra, W. H. M. Burgess, H. J. Prockter, and G. H. 
Smith. Qualification, £1. Remuneration, £32 each per annum. Solicitors : 
Edmonds & Co., 13, Clifford's Inn, E.C. Secretary: C. G. Larrette. Regis- 
tered office: 72, Dean Street, Soho, W. 


Associated British Machine Tool Makers, Ltd. (145,999). 


—Private company. This company was registered on February 14th, with a 
capital of £100,000 in £1 shares, to carry on the business of machinery and 
engineering tool manufacturers, mechanical, electrical, and general engineers, 
makers of sand blast machinery, air compressors, metal cleaning apparatus, 
oxygen and hydrogen gas plant, textile and wood working machinery, appli- 
ances used in the manufacture of machine and other guns, motor cars, cycles, 
and aircraft, &c. The subscribers (each with one share) are: W. B. Lang, 
The Grange, Johnstone, near Glasgow, engineer; G. W. Gregory, 9, Birch 
Lane, Manchester, engineer; S. A. Smith, New Holme, Harboro' Road, 
Askton-on-Mersey, manufacturer; G. Thompson, Shepperton, Selly Wick Road, 
Birmingham, manufacturer; W. F. Clark, Bartley Cottage, Northfield, Bir- 
mingham, engineer; W. G. Shanks, Melfort House, Milliken) Park, near 
Glasgow, engineer; S. H. March, Redclyffe, Chorlton-cum-Hardy, engineer; 
H Butler, Fern Bank, Halifax, engineer. The first directors (to number not 
less than five or more than 15) are: W. F. Clark, J. W. S. Asquith, S. H. 
March, A. H. Baldwin, W. B. Lang, A. E. Matthewson, W. G. Shanks, W. 
D. Ford-Smith, E. Williams, and H. Butler. No person may be a director 
or a member of uny committee appointed by the boerd unless he is a member 
of the company, or is a partner in a shareholder firm, or is a director or 
official of a company which is a shareholder in this company. Remuneration 
Gf any) to be fixed by the company. Solicitors: W. A. Crump & Son, 17, 
Leadenhall Street, E.C. Registered office: 34, Victoria Street, SW. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Perfect Burglar Alarm, Ltd. (112,522) (originally known 
as Lichtenfeld Burglar Alarm Co., Ltd. Renamed January 13th, 1915.) Capi- 
tal, £4,000 in £1 shares (1,000 pref.). Return dated December 29th, 1916. 
230 pref. and 1,710 ord. shares taken up; £1 per share called up on 1,210 
shares and 159. per share on 230; £1,380 paid, leaving £23 10s. in arrears; 
£500 considered as paid on 500 shares. Mortgages and charges: Nil. 


Porous Accumulator Co., Ltd. (57,526).—Capital, £3,000 
in £l shares. Return dated December 30th, 1916. All shares taken up; 
£1,007 paid; £1,993 considéred as paid. Mortgages and charges: Nil, 


CITY NOTES, 


The reports of the Central London Rail- 

London Efectric way, the London Electric Railway, the 

Railway Metropolitan District Railway, the City 
Companies. and South London Railway, and the Lon- 
don General Omnibus Companies for 1916 
have been issued. The aggregate gross receipts of the five 
companies from all sources were £6,038,529. The companies 
retained for revenue liabilities, as per agreement, £5,531,562, 
and the balance of £506,968 was credited to the common fund. 
Of this amount, the Central London Railway takes 20 per 
cent., the London Electric Railway 30 per cent. (as against 
26 per cent. for 1915), the Metropolitan District 12 per cent., 
and the City & South London 6 per cent. (as against 2 per 
cent. for 1915). ‘The total number of passengers carried by 
the companies and the average fare per passenger cannot be 
given, as the District is still under Government control, and 
its figures are not available. 

Central London Railway.—Total net income £184,492, plus 
£15,686 brought forward; interest, rentals, and other fixed 
charges absorb £41,499; reserve takes £20,000; dividend on 
preference stock £21.600. For the vear the ordinary dividend 
is 3} per cent., and that on the preferred ordinary 4 per cent., 
and on the deferred ordinary stock 3 per cent., leaving £12,079 


to carry forward. The increased appropgiation to reserve 
(£10,000 more than for 1915) is due to the uncertain outlook, 
the high price of materials and labour, and the impossibility 
of securing all the materials required for the compete main- 
tenance of the property during the year. Capital expendi- 
ture during the year, £12,295. The construction of the exten- 
sion railway between Wood Lane and Ealing Broadway is 
making slow progress owing to the war. An administrative 
stall superannuation fund has been established jointly with 
the other companies. The ccmpany is actively interested in 
the “ Safety First’ campaign. Sir Albert H. Stanley having 
been appointed president of the Board of Trade, resigaed his 
position with the company, aud Mr. W. C. Burton, a new 
director, becomes managing director. Meeting: To-day. 

London Electric Railway Co.—Total net income £590,190, 
plus £12,303 brought forward. Interest, rentals, and other 
fixed charges require £276,153; there is put to reserve £935,000 ; 
dividend on preference stock absorbs £126,947, Dividend on 
the ordinary shares 14 per cent. for the vear, carrying for- 
ward £241.474. The reserve appropnation is £15,000 higher 
than last vear, for reasons stated above. Capital expenditure 
during 1916, £39,257. The manufacture of the joint rolling 
stock for the through running of trains from the Bakerloo 
section of the railway to Watford having been delayed by the 
War, arrangements have been made with the L. & N.-W. Rly. 
whereby the London Electric Railway will, for the present, 
provide the necessary rolling stock and operate the train ser- 
vice. lt is hoped to commence through running at an early 
date. The references above to superannuation, safety first, 
and to the managing directorship all apply to this company 
as wel. Meeting: To-day. 

Metropolitan District Railway Co.—Total net income 
£505,705, plus £13.92 brought forward. Interest, rentals, 
and other fixed charges require £344,999. There is appro- 
priated to reserve £45,000 (as compared with £35,000 in 
1915): dividends on guaranteed and first preference stock 
absorb £124.90: 3 per cent. is paid on the second preference 
stock, and £20,698 js to be carried forward. Capital expendi- 
ture during the vear, £2,475. The above remarks respecting 
the safety first campaign and the managing directorship both 
apply in the case of this company. Meeting: To-dav. 

City & South London Rly. Co.—Total net income £124,498, 
plus £9,027 brought forward. Interest, rentals, and other 
fixed charges absorb £31,570; there is put to reserve £20,000 
(increase £10,000): preference dividend £42,500. Dividend, 
14 per cent. on consolidated ordinary stock, carrying forward 
£17 45. Capital expended during 1916, £24.850. The above 
references to superannuation, safety first, and the managing 
directorship also apply to this company. Meeting held on 


Tuesday, 
The grosa profit for 1916 was £3,797, 
Smithfield oo against £4,250 for 1915; the net profit waa 
Markets Electric £2.467, compared with £2,816. £400 has 
Supply Co., Ltd. again been placed to debenture stock re- 
: demption fund, and £1,250 to deprecia- 
tion account. The balance renaming, including £1,206 
brought forward, is £2,113. A dividend of 1 per cent. on the 
ordinary shares requires £000, £500 is written off cost of 
change of pressure, and £1,013 is to be carried forward. The 
profits have been adversely affected by the fire at-the station 
in October. The service to the markets was interrupted for 
some days pending arrangements for a temporary supply, 
and it was then decided, in order to provide against similar 
interruption in the future, to retain that supply as a perma- 
nent stand-by, and to alter the pressure of the company's 
own system to conform thereto. The cost of the change so 
far incurred appears in the accounts (£938, plue amount 
written off), and will be gradually liquidated out of revenue 
gpread over a period of three vears. The damage cansed by 
the fire was fully covered by insurance. For the first nine 
months of 1916 the sale of current increased satisfactorily. 
Higher costs of production were met to some extent by in- 
creasing the charges: a further rise in prices of the principal 
commodities is expected. The Diesel plant installed in the 
spring has proved entirely satisfactory. 


For the year 1916, the revenue account 
South Metro. shows a credit balance of £50,510, which 
politan Electric with £6,605 brought forward and £1,102 
Light & Power dividend of 10 per cent. on the holding in 
Co., Ltd. the West Kent Electric Co., Ltd., makes 
£58,116. After deducting £12,589 for in- 
terest on debenture stock, paying 7 per cent. on the first pre- 
ference and 6 per cent. on the second preference shares, 
£17.600 is put to depreciation, 4 per cent., less income-tax, 18 
paid òn the ordinary shares, leaving £7,249 to be carried for- 
ward, The comparative figures for two years are :— 
1915. 1916. 


H.P. connected PE i ... 19,389 21,411 


Number of consumers... R 6,78] 6,985 
Gross revenue ds .. £90,576 £95,883 
Expenditure a bes ... £31,386 £45,373 
Net revenue aug ea ... £49,190 £50,510 


The gross revenue shows a further substantial improve- 
ment, but owing to the high price of coal nearly, the whole 
of the increase has been absorbed in extra expenditure. The 
new 5,000-Kw. turbo-generator has been put to work, and in 
order to deal with the growth of the business another of 
5.000 Kw. has been placed on order. With the sanction of 
the Treasury, £29,140 (44 per cent; first debenture stock and 
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5,440 6 per cent. cumulative second preference shares were 
issued during 1916. The West Kent Electric Co., Ltd., more 
than doubled its gross receipts, and the net revenue increased 
from £3,051 to £5,432. Annual meeting: February 25th. 
During 1916 the connections to the 
Westminster mains increased from 42,355 kw. to 43,969 
Electric Supply Kw. Lieut.-Col. J. F. Remnant, M.P., 
Corpn., Ltd. has been elected to fill the vacancy caused 
. by the retirement of the Rt. Hon. W. 
Tlayes Fisher, M.P. After allowing for depreciation, sinking 
fund and other charges, and preference interest, the total 
dividend for the year on the ordinary shares is 7 per cent., 
carrying forward £2,952. Units sold to consumers, 23,498,812 
(including A.C. supply of 1,230,332, used on works 320,911, 
total 23,819,723). The revenue from sale of current was 
£2298 817, as against £213,416 in 1915. The total revenue was 
£262,694, against £247,060 in 1915. The expenses on revenue 
account totalled £196,331, against £155,969. Coal, &c., cost 
£21,495, against £17,462. Annual meeting: February 28th. 
During 1916 the connections increased 


St. James’ and from 16,305 Kw. to 16,631 xw., and 


Pall Mall 11,272,368 units were supplied to con- 
Electric Light sumers. The Central Electric Supply Co. 
Co., Ltd. has determined to pay no dividend on its 


shares for 1916. The net profits of the 
St. James’ Co. were £22,842, plus £2,752 brought forward. 
After paving 7 per cent. for the year on the preference shares, 
and a total of 8 per cent. on the ordinary for the year, £2,595 
is to be carried forward. The sale of electricity produced 
£136,448, and the total revenue was £143,072; the expenses 
on revenue account were £115,077, leaving £27,995 to carry 
to net revenue. The deaths of Messrs. Bennett Fitch and 
S. T. Dobson are recorded with regret. Units generated by 
steam plant 664,076, purchased 13,817,632, = 14,481,708. 
Units sold, &c.: Private supply 11,272,368, works 263,757, 
batteries 250,072, transmission and transformation 2,107,260, 
distribution, &c., 588,251. Annual meeting: February 27th. 


EaR —-— - -a 


National Electric Supply Co., Ltd.—The annual meeting 
was held at Preston last week. Mr. Joann BoorTtuų, the chair- 
man, said that the company had been disappointed in regard 
to the new turbine plant which had been delayed in delivery, 
and this had handicapped them in dealing with a growing 
output under very trying conditions. Notwithstanding day- 
light saving and lighting restrictions, the total output had 
increased by 22.8 per cent., due to the increased demand for 
power purposes, and the total income had increased by £2,250. 
Tbe sale of current for lighting was £1,310 less than in the 
previous year. Coal cost £2,675 more, wages increased by 
£249, and rates and taxes by £463. The capital account had 
been increased by £7,000, chiefly in payment for the new tur- 
bine set. It was proposed to put £4,000 to reserve for depre- 
ciation. The company started the new year with promising 
prospects, for they had a record load and were in a better 
position as regards machinery than for many years. Divi- 
dends at the rate of 4 per cent. on the preference and 3s. Gd. 
on the ordinary shares, making 6s. for the latter for the year, 
were declared. 

The War Loan.—The following applications for War 
Loan were announced after we went to press last week :— 


New money. Total. 

£ £ 
Endolithice Manufacturing Co. we (12,200) 12,200 
Monte Video Telephone Co. wee (41,500) 50,000 


Staff and Employés, G.E.C., additional a. age 
Fraser & Chalmers’ Employés ane int = ... (5,000) 5.000 


C. A. Vandervell & Co. oe mae 3 64,800 
British Westinghouse E. & M. Co. (50,000) 60,000 
National Gas Engine Co. ni ee aps sak (75 000) 200 ,000 
Fatk, Stadelmann & Co., Ltd., and Directores ... ... (26,100) 54,000 
Mrs. Salomon Falk (widow of the late Mr. S. Falk, 

and founder of Falk, Stadelmann & Co.) .. ... (5,000) 12,200 
Miss Audrey Falk (daughter of the late Mr: S. Faik 

and Mrs. Falk) Sas eh dea sji aie (230) 1,426 
Mawdsleys, Ltd. (Directors and Staff) oo... 58,000 


Tyneside Tramways & Tramroads Co.—For the half-year 
ended December, the surplus of receipts over expenses was 
£6,223, plus £700 brought forward. A dividend on the ordi- 
nary shares at the rate of 4} per cent. per annum (less income- 
tax), makes with the dividend paid in September 3 per cent. 
for the year. There is put to reserve for renewals, deprecia- 
tion, and other contingencies £1,400, to special reserve £400, 
leaving to be carried forward £665. The traffic receipts in- 
creased by £1,705, and for the whole year there is an Increase 
-of £687. 

Kaministiquia Power Co., Ltd.—The gross revenue last 
year was 366,800 dols.; operation and maintenance, 48,378 
dols.; depreciation and renewal reserve, 29,000 dols. (in adli- 
tion to 6,000 dols. appropriated on monthly basis during the 
year); net revenue, 289,422 dols.; fixed charges, 96,125 dols. ; 
net income, 193,297 dols. The rate of dividend on the stock 
-was increased during the vear from 6 per cent. to 7 per cent. 
Surplus earnings of 50,557 dols. have been transferred to 
general surplus, which now stands at 336,697 dols.—Financier. 

Central Electric Supply Co., Ltd.—During 1916 the com- 
pany supplied 30,059,660 unite to the Westminster, St. James’, 
and Chelsea Companies. The deaths are regretted of Mr. 
Bennett Fitch and Mr. S. T. Dobson. The Rt. Hon. G. W. 
Balfour has been appointed a director. The financial result 
has ben already announced here. 


Lancashire United Tramways, Ltd.—The report for 1916 
gtates that the net profit is £33,105. The receipts increased 


£12,979. The increase in expenditure was £8775, due to the 
additional output of electrical energy and to increased charges 
for materials and labour. The interest and dividends received 
from the operating companies, together with sundry receipts, 
amounted to £16,782. After deducting interest on the prior 
lien debenture stock and expenses, there remains £3,024. Out 
of this interest will be paid on the second mortgage debenture 
stock for 1916 at the rate of 1 per cent., which will absorb 
£2,965, and £59 is carried to depreciation account. There is 
also a balance on -the vear’s working of the operating com- 
panies, after payment of the interest and dividends, of £17,550. 
—Financial Times. 

Para Electric Railway & Lighting Co., Ltd.—For the 
year ended November 30th the gross receipts increased from 
£243,483 in 1915 to £271,691. The operating expenses in- 
creased from £115,309 to £123,403, the net revenue earned in 
Para being, theretore, £143,238, as compared with £125,174, 
the revenue of the previous year. As the accounts are based 
upon the legal exchange rate of 16d. per milreis, there must 
be deducted £42,503, being the actual Joss incurred on remit- 
tances. After providing for this loss on exchange and Lon- 
don expenses, the balance of operating revenue is £100,675, 
compared with £90,759 of the previous vear. The net revenue 
in milreis during the past year was the largest yet obtained 
by the company. After paying debenture charges and prefer- 
ence dividend, a dividend of 6 per cent. on the ordinary shares, 
less income-tax, £25,572 is to be carned forward.—Financial 


“Times. 


Newcastle & District Electric Lighting Co., Ltd.—The 
profit for 1916 was £39,364, plus £27,823 brought forward. 
Interest on debentures and loans absorbs £18,548, £2,395 is 
put to second mortgage debenture redemption fund, £10,000 
is put to reserve, 24 per cent. per annum, less 1ncome-tax, is 
to be paid on the shares, and £29,979 carried forward. The 
profit would have enabled a larger dividend to be paid, but 
coal costs and war conditions render it wise to restrict it to 
24 per cent. The year’s capital expenditure was £9.793. A 
further £2,500 of the 6 per vent. second mortgage debentures 
have been redeemed. 


Fife Tramway, Light & Power Co.—The profits for 


‘the vear, after paying loan interest, &c., are £23,771. The 


half-year’s 6 per cent. dividend on preference shares (£4,817) 
was paid, and after paving the balance due on these, setting 
aside £3,259 in paying 44 per cent., less tax, on the ordinary 
shares, and carrying £3,000 to the reserve account, £8,164 
will be carried forward. The revenue from shares and 
management fee from Dunfermline & District Tramways Co. 
was £15,000, and from the Fife Electric Power Co.’s electric 
lighting undertaking £14,671. ‘ 
Electrical Distribution of Yorkshire, Ltd.—The net profit 
for 1916 was £3,495, against £3,638 for 1915 and £2,964 
for 1914. The amount brought forward was £905. A 
dividend of 6 per cent. (free of income-tax) on the ordi- 
nary shares absorbs £2.532, £1,000 is put to reserve, and 
£569 is carried forward subject to directors’ remuneration. 
Having regard to lighting restrictions, increased expenditure, 
and- other ditliculties, the results are satisfactory. In Febru- 
ary, 1916, 8,184 £1 shares were allotted. Applications have 
been made for electric lighting orders for supply in other dis- 
tricts in the West Riding. 
London Electric Supply Corporation, Ltd.—It is stated 
that the directors have declared 1 per cent. on preference 
shares for the past half-year, making 4 per cent. for year; 
£7,068 forward. Last year, 3 per cent, on ordinary shares for 
year, £5,000 to contingencies account, £9,050 forward. 


Blackpool & Fleetwood Tramroad Co.—I*inal dividend of 
43} per cent. (making 6} per cent. for the year) absorbs 
£6,750. There is put to general reserve £1,000, to deprecia 
tion reserve £5,000, writing down value of investments ta 
railway stock £3,005. £15,755 is carried forward, subject to 
excess profit duty £3,750. ` 

‘Bournemouth & Poole Electricity Supply Co., Ltd.—Sub- 
ject to audit, final dividend on the ordinary shares 7 per cent. 
per annum, less income-tax, for the last half-year, making 


‘6 per cent for the year. 


Mersey Railway Co.—The available revenue for 1916 was 
£21,999, as against £21,442 for 1915. This is being distributed 
as follows:—4 per cent. on 1866 debenture stock, 3 per cent. 
on 187] ditto, 3 per cent. on 1882/3/5 ditto, 1 per cent. on the 
“B” debenture stock; carry-forward £21. 

Oxford Electric Co., Ltd.—Dividend at the rate of 2) per 
cent., less income-tax, on the ordinary shares for the half-year 
ending December 31st last, being a distribution for the year 
at the rate of 5 per cent. ; : 

South London Electric Supply Corporation, Ltd.—Subject 
to final audit, dividend on EA shares at the rate of 5 per 
cent. per annum for the vear 1916, placing £7,500 to deprecia- 
tion fund, and carrying forward £3,053. 

Mather & Platt, Ltd.—Dividend on the ordinary shares at 
the rate of 17} per cent. per annum, less incoine-tax, and Jess 
the interim dividend of 5 per cent. already paid for the vear. 

Boiler & General Insurance Co., Ltd.—For 1916, 
ie agate was £62,689, including £8,338 brought forward, 
The dividend and bonus is 25 per oa Sen er 

taffordshire Tramways Co., —ihe dir 
Eey a dividend of 4 per cent. on preference shares, 
carrying forward £844. 
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STOCKS AND SHARES. 


Turspay EVENING. 

THE success of the War Loan has had a marked influence 
upon the Stock Exchange. Before the figures were an- 
nounced, there was a general tendency throughout the mar 
kets which showed that they were reheved at the closing of 
the subscription lists, and looked for better busiiess, whieby, 
of course, means better prices. Mr. Bonar Law's announce- 
ment on Monday night was regarded as eminently satisfac- 
tory; and a smart improvement in the price of Consols had 
& sympathetic effect all round the House. The liveliest in- 
terest of the moment is centred upon sweepstake tickets, in 
Which an active market has sprung up on the basis of 20s, 
premium for the 2s. tickets. 

The only unpleasant spot in the markets with which we 
deal is the passing of the dividend on the ordinary shares by 
the London Electric Supply Corporation Not only se, but 
the company has also reduced the dividend on its preference 
from 6 per cent. to 4 per cent. The reason, of course, is the 
unforeseen event of last autumn, but this at the time 
was understood, at any rate by a pood many people, to 
be of moderate dimensions, and not likely to imperil the 
maintenance of ‘the full dividend on the preterence shares. 
The price of the latter has fallen 10s. to 32, and that of the 
ordinary shares 5s. to £1, both of these, however, being 
decidedly noniunal—that is to say, sellers find it) dithcult to 
place shares when they want to realise. 

On the other hand, the West End reports continue good. 
The St. James’ & Pall Mall repeats its previous distribution 
of 8 per cent. for the year, and this time is not obliged to 
cut into the contingency fund as it had to do in 1915. The 
net profit of £23,000 is about £3,000 higher tban that of the 
preceding twelvemonth. The Westminster Electric has issued 
its report, showing progress which, considering all the cir- 
cumstances, is decidedly satisfactory. The Central Electric 
Supply Co. passed its dividend, as it did in 1915. Quotations 
are steady, but there is not a great deal of business going on. 
More is doing, however, in the shares of the manufacturing 
companies; and in such issues as British Aluminium a fair 
volume of trade is being transacted. 

The various Tube reports are now available, but, as usual, 
the form in which they are presented does not enable much 
Information to be gathered as to the real earnings of the dif- 
ferent companies. The London General Omnibus Co. is the 
basis upon which the others practically rest; and in this case, 
as We mentioned last week, the dividend was reduced from 
12 per cent. to 8 per cent. for the year. All the five com- 
panies in the pool—i.e., the District, City & South London. 
Central London, London Electric, and London General Omni- 
bus Compames—report the aggregate trafic earnings at 
£5,279,000, which was swollen by other receipts to just over 
£6,000,000, both marking substantial advances over the earn- 
ings of the corresponding period. It $8 interesting to note 
the sums which the various companies take out of the pool; 


and in comparing them with those of 1915, we get the fol- 
lowing table :--- 


1916. 1915. 

£ £ 
London General... side ... 162,200 180,500 
London Electric... ioe we 152,100 117.400 
‘entral London _... wee a. 101,400 90.300 
Metropolitan District — ... .. 60,900 54 200 
City & South London ... 30,400 9,000 


The City & South London increase is mainly due to the 
fact that the company gets 6 per cent. out of the pool now, 
as against 2 per cent. previously, while the London Electric 
Co. draws 30 per cent. instead of 26 per cent., the 8 per cent. 
being taken from the proportion paid to the London Generai 
Oiuinibus Co.. so accounting largely for the reduction in the 
dividend on the latter. The market in the various stocks and 
shares has improved with that for other railway stocks; and 
Underground Electric Incomes, after being down to 83, now 
stand at 55, while the £10 shares moved up 5s. to 1$. Steam- 
electric stocks are also harder. It cannot be said that there 
has been much increase of business to fortify this week's 
Improvements. 

The Treasury has now published its list of securities of 
which it demands delivery in accordance with a recent order 
under the Defence of the Realm Act. Amongst these securi- 
ties figure the 44 per cent. bonds of the New York Telephone 
Co. The reinainder of the list is principally made up of 
bonds of various American railways, and the only surprise 
felt with the list is that it should be necessary for the Trea- 
sury to take steps which would not have been called for had 
the bondholders supported the previous Scheme B put for- 
ward by the Treasury with a view to assisting the exc amnce 
problems. 

Telegraph and cable stocks are better on the whole, in com- 
pany with other industrial securities. The Eastern group is 
harder, and in various other parts of the market the recent 


weakness brought about by realization of their stocks by 
holders who wanted to utilise their money in the War Loan. 
has piven way to a more robust tone as the bargain-bunters 
came to pick up what was cheap. ‘the principal excitement, 
however, has shitted again to whareont shares, the price 
nang to £3 under the stunulus of buying produced by fur- 
ther vague optimisms as to the profits which the compan; 
13 DOW earning and the amount Wate the Government mas 
be expected to hand over tn pavinent for serviees Sine Cte 
outbreak oof war. The shares of the stbsidiartes ate atw 
better, Armencans Hoproviug to dos. 9d., and Canadians to 
As. ki. 

British Abunininms are a lively spot, with an advance cf 
Ts. on the week to 25s. Dividend anticipations are respon- 
sible for the buying. The shares on the outbreak of war 
stood at their par value of £1. Edison Swan have also enue 
Into demand as a result of the meeting at which the scheme 
for reorganisation of the capital was approved; the shares 
rose to lOs., and the other issues are also better. 

Babcock & Wileox, in the enginesving group, have gained 
half-a-crown: and the fresh attention pad to chemical shar- 
has brought about a rise of 3s. 9d. in Castner-Keilners. There 
is a noticeable Increase of interest paid by the public ta 
industrial shares of all kinds, and the rubber market has 
fully participated, business improving and prices rising m 
steady fashion dav by dav. Vickers and Armstrongs are ais» 
harder: while the high-priced shares of the industrial groups 
are becoming difficult to obtain. Henlev’s, however, are dull 
on the offer of a mere handful of shares. A fall of de. 
occurred in General Electric prefersuce. 


——* 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home ELECTRICITY COMPANIES. 


Dividend Price 
Feb. 2), Rise or fall 


gems Yield 
1914, 1916. 1917. this week. p.o. 
Brompton Ordinary . 10 10 6 = 811i 0 
Charing Cross Ordinary 6 6 a — 78 2 
do. do. do. t Pref.. “a4 4 8,5 — @1s ip 
Chelsea aa ss zs 6 4 3 — 6 18 4 
City of London . 9 8 11 — 16: 
do. do. 6 per cent. Pref, 6 6 93 — 68 
County of London 7 q 10 — 308 0 
do. 6 per cent. Pref, 6 6 si — 66 4 
Kensington Ordinary .. - 9 q _ 610 3 
London Electric .. 4 8 1 = ł Nil 
do. do. 6 per cent. Pret. 6 6 — 562 
Metropolitan 4 8 2 _ @18 4 
do. 4 per cent. Pref. & — 3.4 0 
St. James’ and Pal! Mall .. 10 8 6 — 613 4 
South Metropolitan Pref. wo 1 q si = 67s 
Westminster Ordinary .. eg 9 q a 6 46 
TRLBGRAPHS AND TELEPHONES, 
ARE T Tel. Pref, ee ee 6 6 04 — $ 6 q 8 
e ee ee 80/- 83/8 22 z 6 16 4 
Chile A E ‘Ae as Ss 8 8 2 — 615 3 
Cuba Sub. Ord. ee ee oe 6 6 8: — é 8 6 
Eastern Extension ii ow 9 8 18} — %16 4 
Eastern Tel. Ord. ie ea q 8 187 +3 8 16 10 
Globe Tel. and T. Ord. .. oe 6 q 11 — 2 19 3 
do. Pret, se 6 6 == 6 31 
Great Northern Tel. ee oe 292 33 M - 6 9 5 
Indo-European .. ee . 18 18 463 — 6 19 9 
Marconi. ee -- 10 10 8 +È 8 6 8 
New York Tel. 44 Ks oa 43 a 101 — 49 0 
Oriental Telephone Ord. .. 10 10 2 ¢ 3 4 16 16 
United R. Plate Tel, ee ee 8 j 8 6) — s 6 6 
West India and Pan. .. is 1 6d. 1 -= 2 4 0 
Western Telegraph os . 9 8 187 — 6S 16 4 
> Home Rars, 
Centra! London, Ord. Assented ê 4 633 = 68 0 
Metropolitan ` “6 we 1 i “ +1 4 8 4 
do. District ei dy Nil M4 — A 
Underground Electric nary i + j 
do, do. “A” .. Nil Nil 6/6 + 6. Nil 
do. do. Income 6 6 85 +1 617 è 
Forgion Trams, &o, 
Adelside Sup. 6 per cent. Pref, 6 6 439 — 6 1 6 
Angilo-Arg. Trams, First Pref, 243 — Ay 993 
do. 2nd Pref, .. 2 _ oo 
do. 6 Deb, ee 6 6 64 _ 7 15 0 
Brazil Tractions . os ae 4 4 48 +1 8 b 0 
Bombay Electric Pref, 6 6 10 oo 600 
British Columbia Fiec. Rly. Pico. 5 6 6l - 8 4 0 
do. do. Preferred — Nil 43 — Nil 
do. do, Deferred — Nil 87% — Nil 
do. do. ° Deb. 43 4s | — 6 13 i8 
Mexico Trams 5 per cent. Bonds — N 2 — Nii 
do. 6 per cent, Bonds — Nil — Nil 
Merican Light Common wa Nil Nil 7 _ Nil 
do. Pref, .. ow Nil Nil 2 e Nil 
Mancracrunine ComMPamins. 
Babcock & Wilcox is . 16 1 22 +È 6 91 
British Aluminium Ord, és 6 T 28/- +lj- 6 7 2 
British Insulated Ord. .. o 16 1 114 — 77 4 
British Westinghouse Pref, .. Tà 28 + + 6 8 
Callenders ee ee ee oe 16 20 193 a 8 4 0 
do. 6 Pref, .. oe 6 5 4 - 6 6 0 
Castner-Kellner . œ. D B 83 + 3% 610 8 
Edison & Swan, 29 paid . Ni = + $ Nil 
do. do. fully paid .. Nil = if = Nil 
do. do. 4 percent. Deb, 4 4 61 = 610 1 
Electric Construction .. oe 6 vf] l = 710 0 
Gen. Elec, Pref... «ce ec 6 6 93 — ł 6 9 9 
O. O e oo ee ee 10 10 ib — q $ 6 
Henley... oo we - 0 5% — 2 8 ¢ 0 
do. 4% Pref. ee ee ee &§ 4$ 4 - 618 6 
India-Rubber oe ee oe 10 10 112 aE 4 *8 10 i 
Telegraph Con. oo oe ee 20 20 87 -1 %15 1 
* Dividends paid free ef income-tax, 
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FREQUENCY CHANGERS. 


By R. TOWNEND, A.M.LE.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


FREQUENCY changers may be divided broadly into three 
classes :— 

1. Where the electrical energy is converted ‘electro-mag- 
netically from one frequency to the other (by transformer 
action). 

2. Where part of the energy is converted electro-magnetic- 
ally and the remainder converted into mechanical energy, and 
then, in some cases, back again into electrical energy. 

3. Where the energy is converted into mechanical energy, 
and then ‘again into electrical energy. 

The first of these types has been described in a paper read 
before the Institution, but, as the only ratio of frequency 
conversion obtainable is 1 to 3 (or multiples of this value) its 
scope 18 limited. 

The second type usually takes the form of an induction 
motor mechanically coupled to some form of driving motor. If 
an electromotive force having a certain frequency is applied 
to the stator terminals of a slip-ring induction motor, the 
rotor of which is fixed so that it cannot rotate, the motor 
operates as a transformer, the slip-ring voltage being deter- 
mined by the ratio of the number of turns in the stator and 
rotor windings, and its frequency being the same as that 
of the stator supply. If the rotor is allowed to rotate,, its 
speed being held constant at any desired value, either by a 
friction brake or by coupling it to a generator, the rotor 
frequency is reduced. 

If the rotor is rotated by means of a driving motor in the 
opposite direction to that in which it normally tends to rotate, 
the rotor frequency is increased. 

If the rotor were allowed to rotate at half synchronous 
speed in its normal direction, and neglecting the losses in 
the machine, of the power supplied to the stator 50 per 
cent. would be given out of the rotor at half the stator fre- 
quency, and 50 per cent. would.be given out mechanically 
to the direct-coupled machine which now operates as a 
generator. 

With this arrangement it is therefore possible, by using a 
variable-speed driving mótor, to obtain any frequency from 
zero to a value hmited by the maximum safe running speed 
of the induction motor. 

Its bad inherent voltage regulation has prevented this typ2 
of machine from being used commercially to any extent, 
but it jis certainly a very useful form of frequency changer 
for experimental or testing pir pores where high-frequency 
power is occasionally required, and the question of voltage 
repute is of little importance. | 

he third type of erequency changer consists of an alter- 
nating-current motor iving a synchronous alternating- 
current generator. The motor may be either of the induction 
or of the synchronous type, the former giving what we will 
call the induction frequency changer, and the latter the 
synchronous frequency changer. The generator may be of 
the induction type, but this is very seldom ne ee owing 
to the well-known, disadvantages of generators of this type. 

As the motor and generator are not electrically connected 
together, each machine can be designed for any desired volt- 
age and number of phases, so effecting a change in both 
voltage and number of phases, in addition to the change in 
frequency, if this should be required. It is thus possible to 
obtain single-phase power at a low frequency for traction 
work from a polyphase high-frequency supply without un- 
balancing the latter. Also by controlling the generator volt- 
age by means of an automatic regulator, its pressure can be 
maintained constant independent of variations in either the 
voltage or frequency of the supply. 

e number of poles on the motor and the generator must 
have the same ratio as the motor and generator frequencies 
(neglecting the slip in the case of the induction frequency 
changer), and this, of course, determines the maximum speed 
for which the set can be designed. Thus a set converting 
from 25 to 50 periods may have a 2-pole motor and a 4-pole 
generator, giving an operating speed of 1,500 R.P.m., whereas 
a set converting from 25 to 60 periods has a maximum speed 
of 300 n.p.m., corresponding to a 10-pole motor and a 24-pole 
Senerator. If, however, it is permissible to lower the 25- 
period supply to 24} periods, and raise the 60-period supply 
to 613 periods, a speed: of 735 R.P.M. could be adopted corres- 
Ponding to a 4-pole motor and a 10-pole generator. 

the case of the induction frequency chancer, the ratio 
of the two frequencies varies to a small extent with the load, 
due to the varying slip of the induction motor, and with the 
number of poles just mentioned an exact conversion ratio of 
25 to 60 periods would be obtained at a load corresponding 
toa motor alip of 4 per cent. 

€ question whether to adopt induction or synchronous 
motors depends upon the conditions governing each case. If 
It 18 essential that the ratios of the frequencies should be 
constant at all loads, that the power factor of the motor 
should be under the control of the operator, or that the: set 
should be ectly reversible (by perfectly reversible is 
meant that the motor will operate as a generator without 
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requiring synchronous machines in parallel with it), it is 
necessary to adopt synchronous frequency changers. Where 
these requirements do not apply, the induction set has advan- 
tages, particularly from the point of view of the operator, as 
the paralleling of, and load distribution. between, induction 
frequency changers are usually simpler than is the case with 
synchronous sets. 

Where two stations have to be coupled by means of fre- 
quency changers, it may be preferable under certain condi- 
tions to use induction sets, as they form a connecting link 
having the nature of a slipping clutch, whereas synchronous 
sets have the characteristic of a rigid coupling. 

INDUCTION FREQUENCY CHANGERS. 


Starting is effected in the manner ordinarily adopted for 
induction motors; if of the squirrel-cage type, a low voltage 
is switched on to the stator terminals, and when full speed is 
reached, the starting switch is thrown over to the full-voltage 
position; with this arrangement the starting current in th- 
line will be approximately 100 to 150 per cent. of normal 
full-load current. In the case of the slip-ring motor, normal 
Voltage is applied to the stator terminals, and the resistance 
connected across the rotor slip-rings is gradually cut out as 
the motor speeds up. With this type of motor, the starting - 
current will be approxtnately 30 to 50 per cent. of normal 
full-load current. i 

Where induction frequency changers have to operate in 
parallel, the slip-ring type of motor is preferable, as it enables 
the generator to be synchronised more easily. 

Considering the case where a frequency changer running on 
no load has to be paralleled with a similar set carrying full 
load, owing to the slip of the induction motor varying directly 
with the load, the incoming set will be running at a higher 
speed than the loaded set, and in order that the generators 
may be safely paralleled it becomes necessary to increase the 
no-load slip of the Incoming set to a value approximately the 
same as that of the loaded set. If the fully-loaded machine 
has a slip of 3 per cent., the incoming machine will have a 
slip approximately 0.2 per cent. (assuming the resistance of 
the rotor circuits to be the same in each case), and if the 
generators have a frequency of 50, a synchroscope connected 
to the two generators will make a complete revolution in 0.71 
sec., under which condition safe paralleling is an impossi- 
bility. It is, therefore, necessary to increase the slip of the 
incoming machine before the paralleling can be effected. 

This increased slip may be obtained either by artificially 
loading the incoming set, or by increasing the resistance of 
the rotor circuits of the motor. If the motor is of the squirrel- 
cage type, its rotor resistance is fixed, and it is therefore 
necessary to adopt the first method in order to obtain the 
desired slip. 

In the case of the slip-ring motor, the second method can 
be adopted, and is obviously more desirable than having 
artificially to load the machine. It should be noted, however 
that as the motor is running on practically no load, the 
resistance required in the rotor circuit is considerably higher 
than is usually supplied for starting the set. 

An alternative method which is frequently adopted when 
paralleling induction frequency changers is to allow the in- 
coming machine to run up to full speed, and when the gene. 
rator is giving its correct voltage, power is cut off from the 
motor, and the generators paralleled at the instant the fre- 
quency of the incoming generator falls to that of the loaded 
machine. 

When two or more sets are operating in parallel, the load 
taken by each will depend upon the full-load slip of the 
different motors, and if a distribution proportional to their 
relative capacities is desired, each motor must have the same 
percentage slip at full load. 

With slip-ring motors this can be obtained by means of the 
external resistance in the rotor circuit, but as this precludes 
the use of brush-lifting and short-circuiting gear, it is desir- 
able that the motors should be designed to have the correct 
slip with the slip-rings short-circuited. 

With slip-ring motors. the load can be distributed as 
desired between the different sets, but with squirrel-caye 
motors this cannot be achieved, as each set must carry « 
definite proportion of the total load, dependent upon its slir 
at full load. 

The induction frequency changer can transmit power in 
the reverse direction, i.e., with the induction machine run- 
ning as a generator, provided there are synchronous machines 
running in parallel wit it, having a capacity large enougn 
to supply not only the wattless current required to magnetise 
the induction machine, but also the wattless‘ component of 
the total load on both the induction and synchronous 
machines. | | 

When operating as a generator, the induction machine 
must run above the synchronous speed, and as in the cas» 
when motoring, the slip varies with the load, equal slips 
above and below the synchronous speed. corresponding to 
equal outputs as generator and motor respectively. . 

In order to obtain the advantages of the induction fre- 
quency changer, and at the same time to obtain perfect 
reversibility, two induction sets may be used; one set having 
a low-frequency induction machine coupled to a high-fre- 
quency synchronous machine, and the other a high-frequency 
induction machine coupled to a low-frequency synchronous 
machine. A pair of frequency changers of this type 
has been installed in South Wales to link up two stations 
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generating at frequencies of 40 and 50 periods. The stations 
were of a capacity sutticientlye large to make the adoption of 
synchronous sets undesirable, but it was necessary that the 
frequency changers should be able to operate in the case of 
either station being unable to supply power. One set con- 
sists of a 10-pole synchronous machine coupled to an 8-pole 
induction machine, and the other set of a 10-pole induction 
machine coupled to an pole synchronous machine. The 
combined output of the two sets is 1,000 Kw., the K.V.A. 
output being limited by the K.v.a. capacity of the synchronous 
machines, owing to the synchronous generator having to 
supply the magnetising current of the induction generator in 
parallel with it, and also the wattless component of the com- 
bined output of the two machines. 

The induction machines were adjusted by means of rotor 
resistances to have the same slip at equal loads, and the two 
sets then worked perfectly well in parallel, automatically 
supplying load to either system as occasion demanded. 


SYNCHRONOUS FREQUENCY CHANGERS. 


If a synchronous generator is running on no load, its gene- 
rated F.M.F. is in phase with the terminal £.M.F., but when 
loaded, these two electromotive forces may no longer be in 


eae, 


phase, due to the resistance and inductive drop in the wind- 
ings. This displacement is shown vectorially in fig. 1 for a 
load having a power factor of 100 per cent :— 


O A ig the terminal E.M.F., and as the load has a power factor 
of 100 per cent., the current is also in phase with o A. 

A B is the resistance drop in the windings (in phase with the 
current ). 

BC is the inductive E.M.F. (leading 90° with respect to the 
current). 

oc then gives the phase direction of the generated E.M.F.. 
leading with respect to o a by the angle a. 

Fig. 2 shows a similar diagram for a load having a power factor 
of 80 per cent. lagging. 

Similarly in the case of a loaded synchronous motor, the back 
E.M.F. will lag with respect to the terminal E.M.F. by an angle 
which we will call 8. We see, therefore. that when the frequency 
ehanver is loaded, its generator terminal E.M.F. will lag behind its 
no-load position by an angle of æ + (8 — BOS G/M, where 8, is 
the no-load value of 8, and fy and /y are the respective frequencies 
of the generator and motor. 

In figs. 1 and 2 the value of A B is sinall compared with o a, and 
has therefore very little influence on the angle a. BC is approxi- 
mately proportional to the armature current, and therefore where a 
is small it is approximately proportional to the output of the 
machine, if the voltare remains constant. 

In the case of a frequency changer converting from 25 to 50 
periods, assuming that at full load a = 20° and 8 = 23° 
uf one set is operating at full load and a similar set has 
to be paralleled with it, the terminal E.M.F. of the incoming 
machine will be 65 deg. ahead of that of the loaded machine 
when the generators should be synchronised, and when this 
3s done the sets will divide the load equally. 

If the 50-period machines are synchronised before the 25- 
period machines, the latter will be 34 deg. out of phase when 
they should be synchronised. 

The paralleling of machines when out of phase causes a 
heavy momentary rush of current and severe mechanical 
stresses in the stator windings and other parts of the machines, 
the value of these stresses increasing with the amount by 
which the voltages are out of phase. If two similar machines 
are paralleled with their voltages 180 deg. out of phase, the 
rush of current and mechanical shock will be the same as if 
each machine had been short-circuited across its terminals. 

It is, of course, desirable to keep these stresses as ‘low as 

ssible, and it is therefore an advantage to synchronise the 

igh-frequency machines before those of the lower frequency. 
A still more satisfactory arrangement is to build the frequency 
changers with either the motor or the generator stators 
rotatable through a small angle, either by means of a hand- 
wheel (similar to the brush-rocking gear of a continuous- 
current generator), or by a small motor suitably geared to the 
stator. The stator of the incoming machine can then be 
rocked round until the generator voltages are in phase, and 
then rocked in the opposite direction until the set takes ths 
desired load. i 

If two exactly similar frequency changers are operating in 


parallel, the tota! load will be divided equally between them. 
and any change in the excitation of one generator will only 
alter the power factor at which each generator is operating, 
the kilowatt output of each machine remaining practically 
the same as before. 

In order to make one generator take more load than the 
other, it 18 necessary to make the generated e.m.r. of the 
former lead with respect to the E.M.¥. of the latter, and this 
is accomplished by turning the stator of the former generator 
through a small angle in a direction against the rotation, by 


~ means of the rocking gear already referred to. A division of 


the load proportional to the normal output of the different 
sets generally gives the highest overall efficiency, 

When designing frequency changers which have to operate 
in parallel, care should be taken that all the sets have as 
nearly as possible the same phase displacement between the 
motor and generator terminal electromotive forces at full load. 
otherwise the load distribution between the different sets will 
vary with different total loads. 

It is also necessary that frequency changers which have to 
operate in parallel should be so built that when the motor 
voltages are in phase the generator voltages are also in phase. 
This is easily achieved if either the motor or the generator 
stator be made rotatable If fixed stators are adopci the sets 
can be made exact mechanical duplicates, but to do this in- 
volves considerable difficulties. It is therefore advisable to 
make the acts approximately similar and to provide some 
means for final adjustment. 

In order to ascertain if the generator voltages of two fre- 
quency changers are in phase when the motor voltages are 
in phase, a simple method is to run the motors in parallel, 
and connect terminal a of one generator to the corresponding 
terminal a, of the other generator. Both generators are thet: 
excited to give exactly equal voltages, and the voltage 
measured between terminals B and B,, or C and C,, will indicate 
the amount by which the generators are out of phase. These 
voltages can be plotted graphically to obtain the angle through 
which one generator stator should be rotated to bring the 
voltage exactly into phase. 

An alternative method is to run the two sets with both 
the motors and generators in parallel, an amrmneter being con 
nected in one phase of the generators. Both generators are 
then excited with approximately normal field current, the 
excitation of one being then adjusted so that the alternating 
current flowing between the two generators isa minimum. If 
dn generated voltages are exactly in phase, this minimum will 

e zero. 

The starting of synchronous frequency changers can be 
effected either by means of a mechanically-coupled starting 
motor or by making the synchronous motor (or if desired the 
generator) self-starting and self-synchronising. 

If a separate starting motor is adopted it is usually of the 
induction type, and may have either a squirrel-cage or a slip- 
ring rotor, the latter being desirable for large units owing to 
the smaller momentary starting current required. The start 
mg motor is usually built with one pair of poles less than 
the synchronous motor, and the rotor resistance is adjusted 
go that the set runs slightly above synchronous speed when 


Fic. 4. 
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the synchronous motor is excited to give normal voltage; the 
speed is finally adjusted to the correct value by exciting the 
generator. , 

If the separate starting motor be dispensed with, and the 
synchronous motor be made self-starting, the starting current 
will be increased, but as the machine is self-synchronising this 
operation is considerably simplified. During the starting 
period the synchronous motor operates as an induction motor, 
the field system being usually fitted with a number of copper 
or brass bars embedded in the pole faces, the bars being short- 
circuited at each end by metal rings, forming a complete 
squirrel cage. If solid steel poles are used, this squirrel cage 
may be dispensed with, the currents induced in the pole faces 
giving sufficient torque to run the machine up to speed. 

Starting is effected by means of an auto-transformer, a 
voltage of 30 ta 50 per cent. of the normal being usually 
sufficient to give satisfactory starting; the initial line current 
at starting is about 75 to 150 per cent. of full-load current. 
The slip-rings of the motor should be short-circuited throug2 
a resistance during the starting period, in order to prevent 
a high voltage being induced in the field coils. When fui 
speed is reached, the field”is_excited/ and the machine pu'ls 
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into step, the starting switch being then thrown over to th: 
full-voltage position. 

When the motors of two identical synchronous frequency 
changers are running in parallel, the generator voltages will 
not necessarily be in synchronism, even assuming both sets 
to be running light. _, 

We will consider the case of two identical frequency 
changers A and B converting from 50 to 25 periods, the 
motors having 8 poles and the generators 4 poles. A is 
running on no load, and it is required to connect B in parallel 
with A on both the 50-period and 25-period ends. 

Fig. 3 shows diagrammatically the positions of the poles on 
the motor and generator, the radial lines inside the circle 
representing the centres of the motor poles and the radial 
lines outside the circle representing the centres of the gen>- 
rator poles. l : 

When the two motors are in synchronism, the N pole 1 
of motor B can occupy four positions with respect to the 
N pole 1 of motor A, viz., positions 1, 3, 5, and 7, but in 
only two of these positions, 1 and 5, will a N pole of generator 
B occupy the same relative position as a N pole of generator 
A. That is to say, with the motor pole 1 in positions 1 and 5, 
the generator voltages will be in phase, but with positions 
3 and 7 the generator voltages will be 180 deg. out of phase. 
It is therefore seen that with the ratio of frequency conver- 
sion under consideration (2:1) the probability of obtaining 
synchronism between the generators when the motors are in 
phase is 1 to 2. 

If it is found that the generator voltages are 180 deg. out 
of phase when the motors are in synchronism, this can be 
corrected by reversing the excitation of one generator. .f 
the excitation of one motor be reversed, it will be impossible 
to synchronise the generators, as their voltages will be 90 dey. 
or 270 oog: out of phase. 

If the 25-period machines are synchronised first, it will bə 


seen that the 50-period machine voltages must be in phase. 


every time. 

If we consider the case of some other ratio of frequency 
transformation, say, 25 to 60 periods, the probability of obtain- 
ing correct synchronism of both motors and generators is 
considerably reduced. With this case the minimum numbers 
of poles on the motor and generator are 10 and 2%, and fig. 4 
shows the relative position of the centre lines of the poles of 
the two machines. When the motors are in phase, pole 1 
of motor B can occupy positions 1, 3, 5, 7, or 9 with respect 
to pole 1 of motor A, but only in the case of position 1 will 
the generator voltages be in phase. We thus obtain one 
ane in five of obtaining correct synchronism of the gene- 
rators. 

If the 60-period machines be paralleled first, the chance of 
obtaining correct synchronism is 1 in 12, which may be in- 
creased to 1 in 6 if the 25-period machines are fitted with a 
feld-reversing switch. | 

It will be found that the chance of obtaining correct syn- 
chronism is always greater if the low-frequency machin:s 
are synchronised before the high-frequency machines, but, 
as already pointed out, when a set has to be paralleled with 
one already on load it is an advantage to synchronise the 
high-frequency machines first, in order to reduce the 
angle by which the loaded and unloaded machines are out 
ot phase, so reducing the rush of current at the moment of 
switching in. 

In order to obtain correct synchronism of both motors and 
generators, one of two methods may be adopted :— 

_(1) Where the motors and generators are synchronised 
simultaneously. 

(2) Where the motors and generators are synchronised 
separately. l i 

(1) This method is usually only possible when a separate 
starting motor is used, because a self-starting synchronous 
motor will usually pull into step without field excitation, and 
therefore there is no control over the instant at which it will 
pull into synchronism. 

The most satisfactory arrangement is to have a synchro- 
scope fitted with two pointers, one controlled by the high- 
frequency and the other by the low-frequency machine. As 
the machines approach synchronism, the two pointers will 
rotate at different speeds proportional to the respective slips 
of the incoming machines controlling them, and the motors 
should be paralleled when the two pointers simultaneously 
indicate synchronism. 

(2) The motor is first paralleled and the synchroscope con- 
nected to the generator; the pointer of the synchrascope will, 
of course, remain stationary at a position on the dial indi- 
cating the phase difference between the bus-bar and the gene. 
rator voltages. The motor excitation is then reversed, s0 
causing the motor to ‘‘slip a pole,” when the s¥nchroscope 
pointer immediately takes up a new position. This operation 
of reversing the motor field current is repeated until the 
synchroscope indicates synchronism, when the generator can 
be switched on to the bus-bars. | i A 

the motor is of the self-starting type, it is advisable to 
perform this operation of pole-slipping when the motor is 
running at the reduced starting voltage, as this causes a 
smaller kick in the line current, and less shock to the moto”. 

It is important to note that when synchronising the gene- 
ratora in the way just described, the tion taken up by 
ths synchroscope pointer will’ vary with the output of the 
loaded machine, due to the angular displacement (due to tho 
load) between the motor and generator bus-bar voltages as 
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previously explained. This can be taken care of by fitting the 
synchroscope with a zero mark, which can be moved over i 
scale graduated in kilowatts output of the running machine. 
Before synchronising the incomming machine, the zero mark 
is moved to the mark on the scale corresponding to the output 
of the loaded machine, and when the pointer is opposite the 
zero mark the incoming machine is in the correct phase for 
paralleling. 

In the case of a frequency changer, where neither machine 
has a rotatable stator, if it is impossible to synchronise the 
generator correctly, due to faulty machining, &c., the amount 
by which the voltages are out of phase may be reduced by 
changing the connections between the stator terminals and 
the bus-bars. 

Considering the case of a 10-pole three-phase motor driving 
a 24-pole three-phase generator, with the maximum possible 
error in machining or winding, t is possible to obtain an 
out-of-phase angle between the generator and bus-bar volt- 
ages which will not be greater than 6 deg. 


COMPARISON BETWEEN INDUCTION AND SYNCHRONOUS SETS. 


From the point of view of cost, efficiency, overload capacity, 
reliability, maintenance, and floor space, both types are prac- 
tically on an equality (assuming the same synchronous speed 
with each type). The type to be adopted must, therefore, be 
determined by the other characteristics of the machines. 
The difficulty and troubles experienced in connection with the 
operation of synchronous frequency changers are not as real 
in practice as one would at first expect. If either the motors 
or the generators are fitted with rotatable stators, the syn- 
chronising and load distribution is as simple, or even simpler, 
than with induction frequency changers. If the machines 
have non-rotatable stators, the difficulty of synchronising 
depends to a great extent on the ratio of frequency conversion. 

In any case, the operation of ‘‘ slipping poles’’ by reversing 
the motor excitation is easily carried out, and will quickly 
bring the generators into the correct phase relation fcr 
paralleling. ' ; : 

Taking all the points into consideration, the advantages of 
the synchronous frequency changer are sufficient to justify its 
adoption in the majority of cases. 


Mr. PARTRIDGE, in opening the discussion, Said the subject 
was of great importance in connection with the linking-up 
proposals. He was sorry the author had not referred to phase 
changers, and went on to suggest the use of automatic regu- 
lating transformers instead of rotating the stators. All his 
company’s motor-generators were now switched in through 
water resistances, and he thought it would be dangerous te 
switch-in as suggested by the author. It was not easy to 
move a large stator, but it might be possible to use some 
form of magnetic clutch between the two sets. He could not 
tell whether the author really advocated induction or syn- 
chronous frequency changers; personally, he thought the in- 
duction type would be simpler to work, and it was a most 
important feature. There was Jess danger of the induction 
type falling out of step, and it was mechanically stronger. 
For the last six years he had been using a 1,500-Kw. machine, 
running at 365 R.P.M., consisting of a three-phase induction 
motor with 8 poles coupled to a single-phase 28-pole syn- 
chronous motor; damper windings were provided, and the 
overall efficiency was 86 per cent.; the machine had beem 
satisfactory, and fulfilled all its guarantees. Either side was 
used to generate current, and it was synchronised by run- 
ning up on the induction motor; normally it supplied single- 
vohase current; a voltage regulator was fitted, and kept all 
the single-phase voltage steady. BE 

Mr. J. S. HIGHFIELD said it was surprising that frequency 
had never been standardised; in quite a small area he knew 
of half a dozen different frequencies. The problem was not 
so simple, for, as a rule, it was desirable that the link be- 
tween two undertakings should allow reciprocal supplies to 
be given, so that a station could be shut down if desired. He 
thought that linking-up was a temporary expedient, but a 
very important one, and doubted whether the induction 
machine would be satisfactory, as probably two synchronous 
sets would be required. It was questionable whether it would 
be possible to work a number of frequency changers at dif- 
ferent stations, all tied together, and the probable solution 
was to do away with the odd frequencies. 

The AUTHOR, in his reply, referred to the design of phase 
changers, pointing out that some rotating machine was essen- 
tial in the apparatus. Stators which could be rotated were 
quite satisfactory in frequency changers, and in some cases 
a small motor was installed to turn them. He believed that 
a machine had been built in which the stator was arranged 
to rotate continuously in case the load exceeded the safe 
limit. He thought there was no need for an electromagnetic 
coupling. The frequency changer must be big enough to 
take care of rapid variations of load without losing step. The 
solution of all difficulties in paralleling was to use a rotatable 
stator; the difficult thing to decide was how big a frequency 
changer should be. | 


Prices Advanced.—Owing to the continually increasing 
cost of raw materials, the HKRBERT FrRoop Co., LTD., of Chapel- 
en-le-Frith, has advanced the prices of Ferodo;fabrica 15 per cent. 
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IMPROVED METHODS OF POWER 
MEASUREMENT. 


[COMMUNICATED.] 


(Concluded from page 192.) 


APART from the more important consumers thus provided for. 
there still remains the medium and small consumer, who 
may possibly require both lighting and power; the consumer 
situated in remote districts; and the consumer who mag 
suddenly wish to increase his demand considerably for a 
short period. To these classes the schemes already described 
do not apply very satisfactorily. 

What 18 required is a meter permitting the supply of power 
up to a certain predetermined amount without registration. 
and for demands or peaks above this amount registration of 
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fic. 8.—DIFFERENTIAL METER—LOAD CURVE. 


the excess units. Fig. 8 shows a simple load curve. The 
horizontal line a B shows the maximum rate at which energy 
may be consumed, and which in this case is 1,000 watts. 
Whilst the demand does not exceed this line, registration 
must not occur, whilst when ‘‘ peaks’’ such as XYZ occur, 
the units, as shown by the shaded area, must be recorded 
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Fia. 9.—DIAGRAM OF WESTINGHOUSE DIFFERENTIAL METER 
GEAR, AS APPLIED TO INDUCTION WATT-HOUR METER. 


by the meter. With euch an instrument it is at once seen 
that :— 

1. Supply is unrestricted. 

2. Peak periods are penalised, and therefore discouraged, a 
heavy charge being made for units registered 

3. A fixed revenue per month, quarter, &c., as the case 
may be, is assured, and the excess units need only be read 
and charged, say, twice a year, making this scheme particu- 
larly suitable for remote consumers. i ; 

As the name “‘ differential’’ implies, the registration is 
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the difference between the maximum allowable load and 
that demanded in excess. 

Several ingenious devices have been evolved, usually coatly 
in construction, and not entirely satisfactory in_ principle: 
these are known under various names, such as: Differential 
meter; subtraction meter; excess meter; peak meter, &c. 

Obviously, a retarding torque must be applied to the meter 
movement equal to the torque developed by the meter at the 
maximum allowable load without registration. This has bee:, 
attained in a variety of ways, as follows :— 

1. Shaded Pole Magnet.—A small electromagnet provided 
with a shaded pole and excited from the voltage, acts on th: 
disk so as to oppose rotation In the normal direction. 4 
ratchet and pawl prevent backward rotation, and until th- 
torque of the meter can overcome that of the shaded-pol> 
magnet, rotation does not occur. This suffers from the defect 
that the retarding torque of the shaded-poke magnet varies 
as the square of the voltage. and a 10 per cent. error is pot- 
sible with only a 5 per cent: variation of voltage. 

2. Demagnetisation of Driving Fluxes.—A 
sinall transformer is connected with the primary 
winding across the voltage. The secondary wind. 
ing ìs of low voltage and greater current, ani 


HHEH HH 

REETTA f 4 | this current is passed through an additional coil 
HHE RH HH SE ESEL SESS: S228 on the ordinary series winding, so arranged a- 
FEN HEI HH HEHEHEH to oppose the magnetising effort of the senes coii 

HETE H HH in the ineter, When the load is sufficiently great 
HHHH ER ees sesesgecesscens the ordinary series winding overcomes the de 
; 1a% =: magnetising winding. and the meter begins t. 


register. Assuming the voltage to be constan:, 
the demagnetising effect is constant, and by suit- 
ably arranging the number of turns, can be mad-- 
such as to permit of a certain load before regis- 
tration occurs. However, as the voltage is never 
constant, and as the variation may be as great 
as ð per cent., the error introduced will be in 
proportion to the variation of voltage. 
principle is applied in various ways, 
always subject to the above defect. 

3. Differential Gears.—Two dials are utilised, 
one being engaged with the meter and the other 
with a constant-speed device, operated from either 
a mechanical hand-wound clock mechanism or 
ee a sfnall Ferraris motor, the latter avoiding the 
periodical Visits necessary in the case of hand-wound instru- 
ments. 

_ The two dials are connected together by a differential gear- 
ing. and when the speed of the gear wheels driven from the 
meter gnovement exceeds the speed of those driven by the 
constant-speed device, registration of the excess units occurs. 


ET 16 het) 


Fic. 10.—DIFFERENTIAL GEAR APPLIED TO WATT-HOUR METER. 


‘Suitable means are adopted to prevent negative registration 
when the speed of the meter dial train is less than that of 
the constant-speed dial train. There are many disadvantages 
to this method, for it necessitates delicate and expensive 
mechanism, periodical] visits in the case of hand-wound instru- 
ments, and in the case of the Ferraris motor the constant- 
speed dial must be driven by some kind of clock escapement 
to ensure this constant speed, for otherwise it will vary. a3 
the frequency. 

The foregoing are probably the most satisfactorily deve 
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loped instruments up to now, but they all fail in that they 
require special design. Further, the elaborate mechanism 
inakes them expensive, while with only a limited range of 
adjustment, once calibrated, very little alteration, if any at 
all, is possible. 

The British Westinghouse differential device not only has 
the advantage of being absolutely independent of the condi- 
tions of supply (voltage, frequency, wave form, &c.), but has 
also that of great simplicity, permitting it to be fitted to 
standard designs; it is, therefore, a decided advance on its 
predecessors. 

The retarding torque is obtained by means of a weight at 
a fixed radius from the centre of the spindle. The meter 
movement operates against this torque continuously, and 
when sufficient current is passing, registration occurs. Figs. 
9 and 10 are diagrammatic sketches of the gear as applied 
to an induction watt-hour meter. The weight P is carried on 
a bell-crank lever L,OL,, pivoted at o. 

A grooved pulley c is loose on the shaft, being held in 

sition by meang of the spring m, pressing it against the 

isk a, which is rigidly attached to the shaft. A silken cord 
connects the lower end L, of the bell-crank to the grooved 
pulley c. The fixed disk a carries an oscillating collar ff 
(ng. 10), pivoted at ff, this collar in its turn carrying pins 

1» Ys 
grooved pulley. 

When the torque of the meter is sufficiently big to over- 
come that due to the weight P, the movement rotates, wind- 
ing up this weight by means of the grooved pulley c. As 
rotation continues, one side of the oscillating collar rides on 
the fixed spring al. This spring sl is so arranged as to tilt 
gradually the oscillating. collar until finally the engaging pin 
p on the pulley is released from the pin b, on the collar. 
The weight P is then released, and in falling turns the 
:gtooved pulley a half revolution in the opposite direction to 


Fic. 11.—DIFFERENTIAL MECHANISM APPLIED TO WESTINGHOUSE 
Type N SINGLE-PHASE METER. 


rotation, when re-engagement between the pin p and the pin 
4, occurs, for pin b, is then at its highest position. Rotation 
continuing, the side of the collar with pin b, gradually rides 
upon spring al until the grooved pulley is released again, the 
wegil falls, and pins b, and p re-engage. 

e weight is so arranged that when it has fallen to its 
dowest position it is still exerting the same retarding torque 
-as when in its top position. This ıs obtained by suitably pro- 
portioning the arms of the bell-crank lever to overcome the 
slight angular error of the falling weight. Further, for the 
short time the weight P is falling, the meter would tend to 
accelerate, but this time is extremely short, and is off-set 
by the shock in a negative direction when re-engagement 
-OCCUTS. f 

Without further discussion of possible errors, it is enough 
to say that the instrument may be calibrated extremely 
accurately. 

g. 11 shows a view of the mechanism as applied 
to a type N single-phase meter, and the extreme simplicity 
of construction is at once seen. This simplicity has the addi- 
tional advantage that very little trouble is likely to be experi- 
enced, while if trouble has developed it can easily be rectified 
_ Further, by altering the position of the weight P, the retard- 
mast forque is altered and a very wide range is permissible. . 

scale whereby the distance from centre o is equivalent 
to a maxintum permissible load is easily obtainable, and altera- 
tions can be carried out on site with perfectly accurat2 
results. For example, if the distance of the weight from 
centre 0 is two centimetres, and the maximum permissible 
load without registration is 1,000 watts (10 amp. at 100 volts), 


ese pins engage with the vertical pin p on the © 


moving the weight to a distance of four cm. would increas 
the limit to 2, watts. | 

The weight is so arranged as to permit of easy and quick 
readjustment, and, as the arm OL, 18 approximately five cm. 
long, a very wide range is possible. 

Very little additional friction is introduced, and in any case 
it is amply compensated for. This device practically fulfils 
all the conditions specified previously, and enumérating the 
Various advantages we have :— sara 


1. No interference with supply. 

2. Peak periods penalised. 

3. Frequent periodic visits unnecessary, readings every six 
months being amply suitable for remote customers. 

4. Definite revenue each month based on maximum allow- 
able load. 

5. Retarding torque absolutely constant, independent of 
voltage, frequency, wave form, &c. 

6. Wide range of adjustment possible, easily and quickly 
carried out on site if necessary. 

7. No elaborate mechanism, therefore friction a minimum; 
low cost makes it suitable for the medium and small con- 
sumer. 

8. Accurate calibration. 

9. No auxiliary shunt circuits, contacts, &c. 

This device, as developed by the British Westinghouse Co., 
is a very satisfactory appliance, and will enable supply com- 
panies to deal suitably with the medium and small consumer. 


THE GREAT NEED OF PROMOTING 
RESEARCH IN AMERICA. 


Es the New Year issue of the Electrical World, Dk. W. R. WHITNEY, 
director of the Research Laboratory, General Eleetric Co., had a 
special article on this subject. In a rapid review of the history of ` 
the American nation, he indicated how the resources of the country 
had been successively drawn upon with feverish haste and little 
thought for the future, and proceeded to rebuke his fellow- 
countrymen for their devotion to mere commercialism without 
regard to the higher aims of civilisation. 

The special significance of his remarks lies in the fact that he is 
at the head of the great laboratory from which some of the moat 
striking and important discoveries have emanated during recent 
years in connection with industrial research ; yet he lays stress on 
the necessity of research in pure science, which has hitherto 
received but little attention in the United States. We reproduce 
the bulk of the article below :— i 

Coincident with our history, other countries, somewhat differing 
from our own, have been increasing the world’s store of knowledge 
by a certain system. It is by utilising this store that we have 
made most of our advances. From it we have made our engines, 
healed our wounds and cured our sick, talked through wires, and ` 
heard through infinite space. We inventors and engineers, using, 
generally, the scientific products of foreign lands, have turned 
knowledge into utility. But we have taken no time to contribute 
to the world's needed supply of new facts. We owe adebt we hope 
our descendants will pay. We might as well defy them to pay it. 

Compared with other countries, we have been exceedingly short- 
sighted. We are much more active as users than as producers of 
knowledge. We make no provision for repairing the rapid exhaustion 
of our soils, replacing our disappearing coal and oil, or providing 
the new knowledge on which future life or happiness must be 
based. Inventors and engineers are being rapidly grown, but 
searchers to unearth the knowledge on which engineering is based 
are not being produced. Other countries have provided for the 
education, support, and encouragement of men who practically 
devoted their lives to pure or scientific research. Their investiga- 
tions seemed more or less academic.’ These were careful physical 
analyses of natural phenomena which, at the time, had no visible 
utilitarian value. It is not surprising to find that most of the 
foundations of engineering have come to us through professors of 
science in European universities or institutions. 

As we review the history of scores of such cases, it is evident 
that most foreign universities have held teaching to be secondary 
to research, and have, for several decades, at least, employed and 
given great facilities to men who made experiments their life work 
and taught’ science for the purpose of preparing similar investi- 
gators. It is we Americans who have prostituted teaching for the 
use of the industries. 

In a volume on German culture, edited by a group of English 
writers, there are comparative lists of great contributors to engi- 
neering science. There are listed 12 leaders in chemistry and 12 
in physics from England. France, Germany, and the rest of the 
world, making 96 in all. They were the producers of new science 
in the nineteenth century. Of these 96, only 5 were from the 
United States; 4&8 mathematicians are also cumpared, and no 
American is among them. ' 

Another and different criterion occurs in the recipients of the 
Nobel Prizes. These are annually awarded, without regard to 
country, to the individual who is most deserving in the particular 


. fields of physics, chemistry; physiology_or medicine, literature. 
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and peace. Here, again, we do not shine very brightly. In physi- 
ology or medicine, among the 13 awards down to 1914, America 
had received one. Also in physics, the United States bad received 
one out of 13, and in chemistry none. That is, in new and con- 
structive scientific work of this kind during these recent years, 
America had been recognised only twice out of 39 chances. 

While we may be doing our share in the applications of science, 
we have failed in laving foundations. Until we can learn to do 
still better, let us follow the example of the German Universities 
or of the British Institutions. There the teaching of science is 
not confined to the preparation of men to earn a living as engineers. 
In practically every one of scores of Universities, particularly in 
Germany, there are professors whose main object seems to be to 
advance knowledge, to discover new facts, and to teach by precept 
the acquirement, instead of the storave of information. They 
work with their own hands. The very great valueof these professors 
is seldom realised, and so I want to call to mind a few of them. 
The point I wish to make is that apparently most of our advances 
may be traced back to one of these professors, who. trained to be an 
observer, matured in a laboratory supported by the State, has had 
time and facilities to follow the lead of some naturai observation. 

Consider electric lighting. for example. The earliest impetus 
was given to it by experiments using the cells of Grove and 
Bunsen. They were famous for their research and teaching as well. 
One was a professor in England. the other in Germany. The 
publications on these batteries at the time show the men to have 
made careful and interested studies of novel phenomena. Of 
course, they had no thought of electric lights, and even when 
these were produced by battery currents, much as in pocket lamps 
to-day, there was no commercial development until the current- 
generating machines were produced. But even with the cells of 
Grove, Sir Humphry Davy produced the first electric are between 
carbon electrodes. Davy was for many years the chief chemist and 
lecturer of the Royal Institution. If we go back of Grove or 
Bunsen, we come to the professors of Boulogna and Pavia, who 
made the first researches on current. generation. Galvani investi- 
gated the frog's legs and Volta the metal pile. They published 
their observations. Fundamental observations and the necessary 
experiments are always more certain to be performed by such 
trained observers than by others. Faraday. the life-long 
investigator of the Royal Institution. had disclosed the prin- 
ciples of the generation of electric current by using permanent 
magnets, and further research then became rapid. Appa- 
rently Prof. Wheatstone made the first machine for producing 


current by mechanical means without permanent magnets. 
though Siemens presented his paper to the Royal Society 
first, and both were read before the Society the same 


evening. In either case the product came from the kind of mind 
and the type of study which [ am showing contributes to our 
knowledge. The contributions of pure researvh are seldom in 
response to recognised needs, but the needa themselves are deve- 
loped or disclosed through the research. 

The more recent history of lighting is filled with the studies of 
engineers and students. and greatest of these is Edison. but even 
here one cannot help noting the radical or unexpected steps whose 
foundations are laid in the professor's laboratory. An entirely new 
type of electric illuminant was disclosed by Prof. Nernst by his 
studies of oxide conduction. Dr. Welsbach. in rare oxide investi- 
vations, not only found the vas mantle. but produced the osmium 
incandescent lamp as well. Von Bolton, student of Ostwald, and 
highly trained in experiments, worked out tantalum and produced 
a new lamp. and even the recent tungsten vas lamps depend on 
the purely scientific researches of the able English professors -- 
Rayleigh and Ramsay -- for the argon used in them. 

Readers of Popular Mechanics some time ayo selected by vote 
the seven wonders of the modern world. The highest votes were 
received by wirelesa. the telephone. aeroplane, radium, antiseptics, 
antitoxins, spectrum analysis, and X-rays. How were these 
originated? All of them were produced by the identical formula. 
In the first place, they were not the result of a direct attempt to 
accomplish what was really attained. The end was not visible 
when the foundations were laid. The real work was done by 
thoroughly well-trained observers—not by layinen. They were 
professors in every case. They followed up a lead opened by an 
observation which was too insipnificant to attract the attention of 
less trained men. 

It would be impracticable to give the histories of these so-called 
wonders. Anyone who reads may learn how Prof. Helmholtz, an 
expert German investizator, was the instigator of the work of 
Hertz. which in turn was based on the principle of Maxwell that 
variation in electric displacement is electric current. This. Maxwell 
had derived from work on Faraday’s researches. And thus, in the 
foundations of the single wonder of wireless, we find the 
co-operating efforts of at least four experimenting professors of 
science. They were all working for the public, and supported by a 
university or public institution. 

Radium and X-rays are of such recent disclosure, that it is 
hardly necessary to recall that the work was done by English. 
German. and French professors. 

One might well conclude from the history of the British Royal 
Institution alone that pure research was a good governmental invest- 
ment if the environment was capable of developing such products 
as Davy, Faraday, Tyndall, and Rayleigh. Surely we may hope 
to awaken ourselves to the importance of constructive action for 
the advancement of science. If we count only on such private 
bequests as have already helped so much in studies of disease, we 
are evidently not awake. Federal appropriations to assist 
American colleges in research seem a fair way to discover and 
produce good men, and to economically supply them with apparatus 
and atmosphere. 


* 


THE ELECTRICAL REVIEW. 


[ Vol. 80. 


No. 2,048, FEBRUARY 23, 1911 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED). 
Compiled expressly for this journal by Messrs. W. P. Twowrpsow & Co, 
-lectrical Patent Agents, 285, High Holborn, Londno, W C., and ar 


Liverpool and Bradford. 


1,796. “ Electric fuses." 


J. F. Avua, Siurisx Cosouns, Lip, & L. M. 
WATERHOUSE. February 5th. 


1,802. '' Manufacture of carbons for electric arc lamps.” H. B. Gan.s 
ann W. Hrare. February Sth. 

1851. 8 Electromagnetic switches.” Brinsu THowson-Houstox Co. (Ger 
ral Electrice Co., U.S.A.). February 6th. 

1,867. "' Electro mapnets." Cutisr-Hammrr Manuractuninc Co. & lorasc 
Erectric Co. February 6th. 

1,880. *'Spark plugs.” C. F. Arwoirp. February 7th. (U.S.A., Februar 
eth, 1916.) 


1.921. “ Automatic trolley alarm or signal for electric tramcars.” 
MANN GeaR Co. & R. Dopo. February &th. 


1,930. *“ Art of metering electricity.” E. O. Scuwairzer. February &h. 


Honsr. 


1,948. “Electrical heating apparatus." H. pe Sreraxo. February &h. 

1,953. ©“ EL etromagpnetic switches." BatttsH THomsox-Hovustor Co. or 
General Evecrric Co. February 8th. 

1,992. " Electric ovens." J Braortey. February Bth. 

1,971. ‘* Trotley-wire locatar." F. J. Davis. February 8th. 

1,978. “A fault-finder for testing cylinders, sparking plugs, and gragnsts 
ee engines ignited by electricity.” A. Veiren., Februc-: 
th. 

1.985. ‘* Electric lamp locks.” J. H. Coir. February 9th. 

2.011. ‘Safety spark gaps for macneto-electric machines.” Britisa Tuc- 


son-Houston Co, & A. P. Yotwo, February 9th. 


2.022. ‘Ignition devices for internalcombustion engines.” J. J Murra 
February 9th. 

2,026. ‘ Trolley teads for electric traction.” W. Picxersons & J. H 
Pitt. February 10th 


2.040. ‘ Polyphase electromagnetic brakes, clutches, &c.°"° F H. Ker. 
sHaw, February 10h, 
PUBLISHED SPECIFICATIONS. 
1918. 
JE ROR, ALTRRNATING-CURRFENT Motor Srakrers. Electric Control. Ltd., are 
O. Eilefsen. December Ist. 


19164. 


The numbers in brackets are those under which the specification will b& 
printed and abridged and all subsequent proceedings will be taken. 


665. Machines FOR MAKING Fircrric Carters OR ine LIKE. Macintosh Cer’ 
Co. & P. W. Sankey, January Isth, 1916. (Cognate application, 9,738/16 


* (103,316 .] 
681. ALTERNATING-cURRENT Dynwamo-rrectkic Maciunes, Inotction Ractia 
TORS, AND OTHER Biretricats Arrarates. British Ehomson-Houston Co. am 
F. P. Whitaker. January 15th, 1916. {103,317.] 


LOTA, VIRRATING DIA HRACMS POR 
PHONES, AND THE LIKE. T. Chalmers. 

1.189. Teiernoļic Recrivinc 
UNDER SIMILAR CONDITIONS. 
25th, 1916. [103.341.) 


1.255. REGULATION OF 


TELFPHONFS, Transmitters, Garawe- 


January 24th, 1916. [103,335.] 

APPARATUS FOR AVIATORS OR OTHERS WORKING 
Western Electric Co. & G. H. Nash. January 
Beitish Thomson- 


Exvectrric Inpucrino~ Morors. 


Houston Co. & N. Shuttleworth, January 2oth, 1916. (Cognate appiicatio.. 
2,261.16.) [103.3446 ] 
1.282. ÅRRANG UFNTS FOR TRANSMITTING IMPULSES, PARTICULARLY APPLICARE 


mw Triernose Systems. Relay Automatic Telephone Co. & L. C. Bygrave. 


January 26th, 1916. [103,345] 

1.3854. [Ncwsnrscent Gas-FuLED Ecectric Lawes. A. J. West. January 
Rth, 1916. [103.351.]) 

1,48]. Swircues ror vse with ELgctRIC GRNEZRATORS. E. Girardeau 
Janu ry 20h, 1915. [100,082] 

3.535. Evecrric Revays. National Safety Appliance Co. May Sth, 1915. 
(100,389,) 

4.334. Evectric  Locoworives., British Thomson-Houston Co. (Genere’ 
Electric Co, USA). March 23rd, 1916. [108,387] 

6.326. ELECTRICAL APPARATUS FOR Ispicatinc ane DretH oF Ligttps '^ 
Tanks on ote Vessers. J. Plummer & G. B. Burrows. May 3rd, 1918 
{103 ,403.) 

7.014. Erectie Fuersaces. M. M. Kohn. May 17th, 1916. {103,068.] 

TASS. INstiaTION oF Frectrical MACHINERY AND OTHER APPARATUS. C. H. 


Kiyne & C. J. Baker. May 19th, 1916. [103.413] 


7.518. Evectkic Smp Prorvision Systems. R. V. Morse. May 26th, 1916 
[103,005] 
7.607. Reay SELECTORS, ESPECIALLY SUITABLE FOR USE IN AUTOMATIC aN? 


Sea-aurowaic Triritoxe Systems. Relay Automatic Telephone Co. & H. J 
Herink. December lith, 1915.  (102,330.] (Divided application on 17,386/15 

8.216. SparRKING PLUGS FOR INTRRNAL-COMBUSTION ENctNes. F. A. L. Jobr- 
son. June lOth, 1916. [103,420.] 

8.258. MeTHOD OF AND MEANS FOR VARYING THE RESISTANCE. OF AN Exectric 
Circvit.  Igranie Electric Co. (Cutler-Hammer Manufacturing Co., USA. 
June 23rd, 1916. [103,254.] 

9,349. Avromanc SwircmNao Devices FOR WIRELESS TeLEPHONE SYSTEX*- 
L. de Forest, July 7th, 1915.  (100,841.) A : 

' ON OR TRRMINAL BOXES OR APPARATUS. | 

10.070. Fvectric Casie JUNCTION jay 18th, 1916 


Vernier and British Insulated & Helsby Cables, Ltd. 

(103,435.] = 
10,116. Evecrric Motor Controtigrs. Igranic Electric Co. (Cut 

Hammer Manufacturing Co., U.S.A.). July 18th, 1916. [103 ,436.] 
10.122. Evecrric Vaccum Devices WITH INCANDESCPNT Catnopss. L. 2 

Forest. July 22nd, 1915. [100,999.] 
10.611. Attomatic TerLernone Cart. DISTRIBUTING SySTEMS. Western Ele: 

tric Co. December 19th, 1914. [101,033.] (Divided application on 17,581 le 
11,327. ALTERNATING-CURRENT DyNAMO-ELECTRIC MACHINES OF TRE Corts 


SATED CoMMUTATOR TyPF. 


Rritish Westinghouse Electric & Manufacturing Ce 
(Westinghouse Electric & Manufacturing Co., U.S.A.). 


August 10th, 1916 


103,265. ; , 
l eee Conrrotiers FOR Exectric Moror Circuits.  Igranic Erdi ° 
(Cutler-Hammer Manufacturing Co.. U.S.A,). July Mth, 1916. NO, ae 
11,691. Macsero-1cnition Systams. Soc. de Paris et du Rhone, Dece 
6th 1915. [102.606. 
"11,736. P t or Pocker or Porrasie Exvectric Lamp. W. Kire 


August 18th, 1916. [103,268.] 
Ho Cooxinc Apparatus. G. Pate & A. R 


a G. F. Cooke. Osto” 


(I. Chkliar & B. Theodor). 
13,727. Execrric HEATING 
Wood. September 2th, 1916. 


14,948. MacNnets FOR MAGNERTO-RLECTRIC MACHINES. 
, 1916. 103,461. ; A 
217321. E Contacts. British Westinghouse Electric & Maaufsc 


turing Co. January 21st, 1916. (103, 464.) 
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BRITISH CANALS. 


ee 


In our last issue we drew attention to the announce- 
ment that the Government had decided to take con- 
trol of the internal waterways of this country, to- 
gether with all buildings and plant connected there- 
with, and to appoint a committee to take charge of 
this means of transportation. The Government, 
having already assumed control of all the railways 
and shipping of the United Kingdom, thus becomes 
the sole authority for the carriaye of munitions and 
merchandise by land or water, the only remaining 
alternative being transport by road, which is prac- 
tically unorganised, and too costly at the present 
time to play an important part in the matter. The 
fact that the Government control applies only ‘‘ for 
the period of the war” constitutes an element of 


. uncertainty which is to be regretted. Whatever the 


merits or demerits of State control or ownership— 
for which in normal times we have no liking—the 
conditions obtaining in connection with our internal 
navigations are so deplorably chaotic that, we must 
confess, the only possible avenue for escape from 
the present lamentable waste of traffic facilities ap- 
pears to be centralisation of control, the way to 
which has been unexpectedly thrown open by the 
war. It will be remembered that the Royal Com- 
mission on Canals and Waterways, which sat from 
1906 to 1909, recommended in the latter year that 
a central ‘‘ Waterway Board” should be consti- 
tuted for Great Britain, and that the four main 
arteries, known as the ‘‘Cross,’’ should be put 
under its control without delay and unified. Those 
waterways would have been “‘ improved to the 100- 
ton standard’’ as a minimum, though some parts 
of them could be traversed by very much heavier 
vessels, and would have given excellent communica- 
tion by water between the great Midland cities and 
the Thames, Humber, Mersey, and Severn rivers. 

The system under existing conditions in 1905 con- 
veyed a traffic (including the Birmingham Canal) 
of 16.6 million tons, possessed a mileage of 1,084 
miles, and earned a net revenue of £228,691. The 
total cost of the necessary improvements on this 
system, with its branches, was estimated at 17.5 mil- 
lions sterling, and the annual expenditure at 1.1 mil- 
lions, which could have been covered with about 
double the traffic actually recorded. The carrying 
capacity of the 100-ton portions of the routes would 
have been about five times as great as that of the 
existing barge canals, and ten times that of the 
narrow sections, which impede traffic even on these 
routes, while great economies in time and labour 
would have been effected. With the adoption of 
electric haulage, trains of barges carrying 300 tons 
could have been conveyed, with further saving in 
cost per ton, but the Commission made no direct 
recommendation on this subject. While it was 1m- 
possible to make an accurate forecast as to the 
trafic eventually obtainable, when the total lack of 
organisation which existed gave way to a proper 
system, the Commission pointed out that the Man- 
chester Ship Canal, though then unable to show a 
working profit, had conferred “ remarkable and 
unquestionable benefit ° upon Manchester and the 
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surrounding district, which had abundantly justi- 
fied the great outlay incurred. (Incidentally, we 
may remark that the trafhc on that canal has since 
developed to such an enormous extent that it is 
now paying dividends on the ordinary shares.) 

But what was the result of the Commission’s 
three years’ labours? Its final report, a mine of 
information regarding the waterways of the country 
from every aspect of the question, was absolutely 
ignored by the Government of the day, whose time 
was too much occupied with party politics to per- 
mit: of its taking into consideration schemes for the 
assistance and development of industry and com- 
merce, and the subject has been kept alive only by 
a small but devoted band of believers in the 
great possibilities of our waterways, of whom Mr. 
Neville Chamberlain was one of the leaders. So 
long as the canals are im the hands of private 
owners, it is impossible to look for any material 
reform. It will be remembered that, in giving evi- 
dence before the Advisory Committee of the Board 
of Trade with regard to British trade after the 
war, the B.E.A.M.A. ascribed the cheaper rates for 
carriage prevailing in Germany, so detrimental to 
our export trade, partly to the throttling of our 
canals by railway companies, and to the great deve- 
lopment of water transport in recent years in Ger- 
many, Holland, and France. 

It is true that in certain cases, such as the Aire 
and Calder, the Weaver, and the North Stafford 
Navigations, excellent results have been obtained, 
but these are isolated examples, and the reorganisa- 
tion and improvement of our waterways in general 
cannot be dealt with except by one central body 
charged with their unification and administration on 
a comprehensive scale. The opportunity now pre- 
sents itself—such am opportunity as can never be 
expected to recur—of handling the whole question 
in a statesmanlike manner, and placing water car- 
riage on an entirely new plane of service to the 
community. But for this purpose, the limiting 
proviso “‘ for the period of the war’’ must be aban- 
doned, as the work will take years to accomplish, 
and, indeed, it cannot be put in hand at all dunng 
the war owing to the more pressing demands for 
labour in other directions. 

How should the scheme be carried out? With 
ahimal haulage, electric or steam traction from the 
banks, or the use of steam tugs? These appear to 
be the main alternatives, and of these we may at 
once condemn the first as too slow,- and too costly. 
For an answer to the remaining questions we may 
look abroad and see what has been done on the 
Continent, where water carriage has sustained a 
vastly greater development than in this country, 
thanks to the intervention of the State. In North- 
ern France, long stretches of the Canal d’Aire et de 
la Deule have been electrically equipped in compara- 
tively recent years, with satisfactory results, in the 
neighbourhood of Douai; in Germany, the Teltow 
canal, some 37 km. in length, was equipped with 
electric haulage from the commencement of its 
existence, and has been in operation for ten years. 
Full information regarding these installations will 
be found in several numbers of Vol. 60 of the ELEC- 
TRICAL REVIEW, and numerous articles have ap- 
peared in our pages from time to time in which we 
have advocated the improvement and electrification 
of our extensive system of waterways, which com- 
prises some 4,670 miles. The Douai canal system 
includes some 52 miles of route electrically equipped; 
this region 1s now in German occupation, being 
situated between Arras and Lille. 

From the experience gained on these and other 
electrical systems, and the many experiments that 
have been carried out with haulage by tug-boats 
(steam, oil, and electric), road, rail, and elevated 
tractors, &c., there is little room for question that 
the best method of haulage yet devised is that of 
electric traction on rails; this has .been proved 


thoroughly successful in France and Germany. The 
cost of installation, apart from the power transmis- 
sion lines, is approximately £1,000 a mile, which 
cannot be regarded as prohibitive, and where the 
trathc exceeds two million tons a year its adoption 
is considered to be justified. Now, it can hardly be 
doubted that this figure would be far exceeded on 
the main arteries of traffic in this country, under an 
energetic and enlightened board of control, and the 
supply of power would present no difficulties, in 
view of the numerous power stations which are 
already in existence on such routes. By far the 
greater cost would be that of improving the canals 
themselves, as mentioned above, to make them 
capable of carrying throughout barges of 100 tons’ 
capacity as a minimum. Private investors cannot 
be expected to provide the funds, in view of the 
existing conditions of canal trattic, and the fact that 
many of the canals are owned or controlled by the 
railway companies, with which they ought to com- 
pete, is a further argument in favour of the estab- 
lishment of a Board of Waterways to deal with the 
whole matter, with the assistance of the State. We 
trust that this unique opportunity will be seized and 
turned to account. We do not suggest that the 
whole of the British canals should be rejuvenated at 
once; many of them are useless, or lie in such un- 
favourable country that it would not be wise to 
spend money on them. It must not be forgotten 
that the conditions on the Continent, as regards 
profile, water supply, &c., are far more favourable 
than here. But we do think that the reorganisation 
and improvement of the four great waterways re 
commended by the Commission should be taken in 
hand as soon as possible, to be followed in due 
course by such other canals as are shown to be 
worth the labour and expenditure. 


Ce e ne 


THE question of removing Ger- 
Liquidation of man influence from the large elec- 
German Elec- trical and electrotechnical concerns 
trical Companies in Russia was considered at a 
in Rassia. recent meeting of the Special 
Committee for Struggling with 
the German Hegemony. The cases particularly 
considered were those of Siemens & Schuckert. 
Siemens & Halske, the General Electricity Co., the 
Electro-Peredatch, and the 1886 Co. The represen- 
tative of the Ministry of Trade submitted three ways 
for dealing with these companies. First, hquida- 
tion; secondly, purchase by the Treasury; and 
last, Government participation in these companies 
in order to establish proper control over each of 
them. The Committee decided in favour of the first 
proposition being adopted by the Trade Depart- 
ment, namely, the liquidation of all five electrical 
concerns. The working out of the details of the 
project was confided to the temporary board direct- 
ing these companies, and the Committee indicated 
in general terms the main principles governing, and 
the manner in which to effect, the liquidation. It 
was proposed by the Committee that bearer shares 
in all five companies should be suppressed and ex- 
changed for nominal shares. The present holders 
of shares will have the option of declaring for ex- 
changing their shares for nominal shares of the 
company to be formed to take the place of the one 
liquidated. The exchange of shares will be per- 
mitted only in respect to those of the holders who 
remove all doubt from the point of view of their 
relations to German capital. As to the remaining 
shares, these will be bought by the Government at 
a nominal price, or will be deposited in the Trea- 
sury, which will thus take part in some of the con- 
cerns, or they wl be sold by the Treasury at cur- 
rent quotations as registered shares. It is proposed 
that the liquidation of all five electrical companies 
should be concluded by July wst.this year. 
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THE ELECTRICAL INSTALLATION AT THE 
BRITISH INDUSTRIES FAIR. 


THROUGH the courtesy of Messrs. Tackley & Co., Ltd., of 
West Kensington, the contractors to the Board of Trade 
for the electric supply to the British Industries Fair, 
which is being held at the present time at the Victoria and 
Albert Museum and Imperial Institute, we are able to 
briefly describe the system of wiring which has been 
adopted to meet the very special conditions of this 
temporary installation. 

Direct current is supplied from the Office of Works plant 
in the building at 220 volts pressure through 250-ampere 
main switches and fuses, to a five-way double-pole switch 
and fuse distribution board, which forms the starting 
point of Messrs. Tackley’s installation in the Victoria and 
Albert Museum. This is a slate panel board, with front 
connections und glass-protected fuses, and is carried on 
battens clear of the wall; it, together with a supple- 
mentary cable, with ironclad main switch and fuses, 
which was added owing to the heavy demand, supplies six 
sub-distribution boards in various parts of the exhibition, 
i.e., the North Court, South Court, L Section, H Section, 
Smoking Room, and Fancy Goods Section. 

The main distribution cables—all braided v.R. 800-meg. 
grade —which supply the sub-distribution boards, are all run 
overhead, well above the stands and clear of gangways, 
being strung from 7/18 galvanised straining wire by means 
of leather suspenders, and were installed before the stands 
were erected. Aerial distribution, well above all obstruc- 
tions, obviously facilitates work of this kind, and in some 
cases the cables are carried through windows and across 
courts between buildings, the straining wire being attached 
to trees. 

The sub-distribution boards, usually 8 and 10-way, are 
all arranged for 10 amperes per way, and are of the 
protected-fuse type, in glass-fronted boxes. 

A feature of the work is the method of attachment 
adopted, as no interference with the structure of the 
building is permitted. 

To overcome this difficulty, the straining wires are 
attached to special clamps round pillars, &c., felt pads being 
inserted to prevent abrasion, &c.; the sub-distribution 
boards similarly are attached to battens on pillars, &c., and 
held in place by straining wires passing round the latter. 
Each sub-circuit feeds to a main switch and fuses on par- 
ticular stands, through 7/20 V.R. cable, which in turn feeds 
a 3-ampere circuit carrying, roughly, 20 30-watt metal 
lamps, distributed over one or more stands as required. In 
some cases such sub-circuits are continued to several points, 
the 7/20 cable being looped-in from board to board, but in 
no case does a local lamp circuit carry more than 8 amperes, 
this being the limit prescribed by the London Fire Brigade 
authorities. The current densities prescribed by the I.E.E. 
wiring rules are adhered to; a limit of 1,000 amperes per 
sq. in. is adopted for 3/22 and all small cables. 

Turning to the stands, which are, of course, temporary 
wooden structures, the whole of the casing, &c., carrying 
wiring is visible, being on the surface to comply with Fite 
Brigade regulations. The sub-circuit wires are led down 
from the aerial rans to protected type fuses and switches 
mounted on a base board which is fixed on to a uralite slab, 
space being left for ventilation between board and slab, and 
the latter is fixed to the face of the finished stand—that is, 
over any drapery, &c. In every case electrical switchgear, 
fuses, &c., are backed by a sheet of uralite as a protection 
against fire. Most of the fittings are plain pendants with 
opal shades, but on a number of stands where decorative 
effects are desired, very elaborate fittings, with cut glass 
and alabaster bowls, and fancy shades, are employed. 

Although the controlling switch and fuse boards on stands, 
for the lamp circuits are in all cases limited to 3 amperes, 
these fittings are of large size, and could, if necessary, carry 
15 amperes. 

In the case of one or two stands it was not advisable to 
run the wiring on the surface, and in such cases it is run in 
screwed steel tubing, which is efficiently earthed. 

na few cases the wiring was erected before the stands 
were completed, and the flexible lamp suspensions have 


to pass down through draped ceilings; in such cases a 
4-in. diameter asbestos washer is attached above and below 
the draping, the flexible passing through a 2-in. diameter 
hole in the centre. The flexible employed is 35/40 v.R., 
or larger ; the ceiling roses are all of the loop-in type, with 
the terminals screwed from the back ; and the lampholders 
are all of the one-part type (in which the terminals draw 
out of a china socket). 

Zenith metal-filament lamps are used throughout ; these 
were made specially robust, and carefully tested at the 
makers’ works (at Harlesden) in view of the 8-ampcre lamp 
circuits serving several stalls. 

The installation at the section of the Fair held in the 
Imperial Institute has been similarly carried out: it is 
devoted to toys, games, &c.; a number of electric kettles, 
urns, and small motors for working models are installed. 
and where plugs are provided for heating equipment of any 
kind, a ruby lamp is fitted in parallel with the plug to show 
when the circuit is in use. 

Altogether, between 400 and 500 stands are supplied, 
2,000 to 3,000 lamps being used, including a few half-watt 
fittings on large stands. 

It is interesting to note the quantity of material which is 
absorbed in a temporary installation of this kind ; we under- 
stand that some 104 miles of 3/22, 3} miles of 3% 20, 
74 miles of 7 20, } mile of 7/14, and $ mile each of 19.16 
and 19/12 cable have been used, together with 16,000 ft. 
of 2 in. capping and casing, 27 gross yards of flexible, 
1,600 insulated eyelets for suspensions, and over a 1,000 
fancy glass shades. 

Messrs. Tackley are responsible to the Office of Works 
for the whole of the energy consumed on the installation, as 
measured by meters in the two buildings, and the tariff to 
stall-holders—as approved by the Board of Trade, under 
whose auspices the Fair is being held—is in the form of an 
inclusive fee for unlimited supply of energy during the Fair 
per lamp installed, Messrs. Tackley providing and maintaining 
the installation. 

In conclusion, we must congratulate the contractors on 
having undertaken such a large installation despite diffi- 
culties inthe matter of labour and material ; especially so 
as they are at the same time maintaining electrical installa- 
tions in five camps, and naturally have a greatly reduced 
staff available. l 

The work as a whole has been personally supervised by 
Mr. W. C. Tackley and Mr. H. G. Hoad, the latter of whom 
was, we understand, for many years in charge of installation 
work carried out by the London County Council. 


RADIATORS. 
By “EXPERIMENT.” 


AN electrical friend, some years ago, spoke rather bitterly 
of his firm because the principal had asked him to test 
various types of radiators. Said he, “ It is evident that all 
the heat which goes into the radiator must come out of it, 
and therefore the efficiency of every radiator must be 
100 per cent.” This appears sensible enough ; but the fact 
remains that the modern real red-heat radiator, to borrow 
Mr. Bastian’s slogan, is far better than the old lamp type 
for communicating heat tothe user. Jet us then admit that, 
while they all give out the whole of the heat put into them, 
some radiators practically are more efficient than others. 

Most people, however, think that one hot-wire heater is 
as good a8 another, and in choosing patterng they are 
guided by price and general appearance, and, just now, by 
the chance of getting delivery. That certainly was my own 
position a short while ago. Then I happened to sell a 
radiator of a well-known pattern to a consumer, and while 
it was on the railway, I lent him one made by another firm. 
To my surprise, he complained that the new one gave 
nothing like the heat of the lent one, and demanded that it 
be changed. I thought that the difference lay in the 
imagination of the user, but when other people said the 
same thing, I began to look—into the two types, to sce if 
there really was;a difference between )them. 
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A careful examination showed that they were not quite 
the same. In the favourite pattern, the heating spirals are 
fixed close to the fireclay bar, which soon becomes very hot, 
while in the other radiator the spirals are kept. well away 
from the bar, which keeps much cooler. In running, the 
fireclay bar of the first one radiates heat freely, while in the 
second one this part of the heat is carried away by air which 
circulates freely round the hot wires. Now, hot air is of 
very little use, whether from a radiator or a politician. It 
streams up to the ceiling, and very likely runs away through 
the ventilator. The man who is warming himself at the 
heater usually stands or sits in front of it, and naturally 
he judges the effect by the amount of radiant heat coming 
towards him. 

Now we see why the old lamp radiator was a failure. 
Glass is opaque’ to radiant heat, which, therefore, cannot 
get to the man who wants warmth. The heat sticks at the 
glass, and is wiped off it by the. air which streams over 
its surface. I once supplied a hot-wire heater to a 
man who had been using the lamp type. Standing with his 
back to the radiator, he remarked that it gave out no more 
heat than the old one. At that moment his trousers began 
to smoke, and as he skipped away, he agreed that there was 
a difference. 

These facts point to the principles which should prevail 
in electric heater design. As far as possible all heat should 
be radiant. One way to achieve this would be to arrange 
the spiral heaters horizontally in deep grooves in the fire- 
clay bars. The container should further be arranged to 
prevent air from passing over the bars. This would mean 
that the bars should’ be of larger section to get rid of their 
heat without rising to too high a temperature, but that 
would greatly increase the useful heat emitted. As both 
bars and wires would be radiating heat, it is probable that 
a radiator on these designs would give even up to 50 per 
cent. more warmth to anyone standing in front of it. It is 
worthy of note that few radiators on the market are made 
on these lines. Most of them have more or leas vertical 
spirals, doubtless arranged for the air to pass over them, so 
that the heat may be absorbed as quickly as possible. But 
if the improved design will give as much, or more, useful 
heat with 1,500 watts as the ordinary type will give with 
2,000 watts, the design will be worth the extra cost. ` 

On coming to this conclusion, I wrote the makers of one 
radiator, pointing out that their pattern gave too much hot 
air and not enough radiant heat, and my reasons for that con- 
clusion. The fact was obvious enough ; indeed, the designer 
had probably had air heating in mind when he got out the 
pattern. Yet, instead of weighing up the pros and cons, 
the makers wrote back that their radiator gave great satis- 


_ faction to other people, and even suggested that I might 


be prejudiced against it. One can only regret an attitude 
of that kind. Of course, no one expects makers to alter 
their designs to suit everyone, but the wise maker will wel- 
come criticism, and will not be unwilling to face facts. He 
knows quite well that he must please the buyer, for if that 
important person is not pleased it is of little use the designer 
being satisfied. Our British manufacturers must learn to 
follow in the footsteps of our American friends, and to look 
out for opportunities for improvement. Consider how 
beautiful a piece of mechanism is the modern typewriter. 
Here one might think that makers might justifiably be con- 
tent to rest on their oars, and to throw criticism back in the 
teeth of the critics. And yet how far otherwise is their way. 


Year by year one little point after another is added, or 


modified, and the five-year-old design, perfect though it 
seemed, looks quite old-fashioned by the side of the new 
arrival. The same methods which gave the Yankees the 
typewriter monopoly are giving, or have given, them the 
monopoly of cash registers, electrical vacuum cleaners, 
fountain pens, adding machines, shaving soap, and chewing 
gum. All this has not happened by chance, but by the 
open mind that is ever looking for improvement, and that 
is willing to change its designs whenever change seems 
worth while. We must either wake up or get left behind ; 
but when our manufacturers condescend to use the immense 
stores of unutilised talent in this country, we won’t need to 
fear the “ getting-left ” proposition. 

But our manufacturers must learn to accept friendly 
criticism. There was once a man who took over a weary 


single-phase station. He decided to try to make it pay br 
increasing the output, and called for tenders for a new 
single-phase generator. The representative of one finn 
asked him why he didn’t fill up the slots of the generator. 
and make it into a three-phaser. The engineer might have 
answered to this, “ Sir, am I running this station, or you > ~ 
But he didn’t. He appropriated the idea, and soon thie 
undertaking was out of the hands of the undertaker who 
had been waiting for the demise. The moral of this story 
is : don’t be afraid of the criticism of the man who is trying 
to be friendly. He may have an idea which you can palm 
off as your own, and in that there is a mighty good chance: 
of getting something for nothing. 


PHANTOM CIRCUIT SYSTEM FOR 
CONTROLLING STREET LIGHTS.’ 


By A. H. DAVIS. 


In the suburban districts of cities using a multiple system 
of street lighting, it frequently happens that there is not 
sufficient load to warrant the running of feeders exclusively 
for street lighting : consequently, these lights are connected 
to the service or house-lighting feeder. ‘Since honse- 
lighting service must be continuous, the problem of 
turning the street lights on and off immediately presents 
itself. . 

To secure the desired control, an inexpensive and 
reliable apparatus has heen developed by means of which 
the street lights can be turned on or off at will from the 
power station. This apparatus can be used on any alter- 
nating-current lighting system where the 2,300-volt 
feeders are not earthed. If the system has an earthed 
neutral on the 2,300-volt lines, the apparatus can still be 
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Fig. 2.—CONNECTIONS OF STATION 
MBCHANISM FOR OPERATING OIS; 
SWITCH. 


Fic. 1.—CONNECTIONS OF 
AUTOMATIC OIL SWITCH. 


used, if it is allowable to disconnect the earth wire 
momentarily while turning the street lights on or off. 
An earth on the 110-volt lines does not interfere with the 
switching operation. : 

The oil switch os, fig. 1, used to control the street lights 
is usually connected in the primary circuit of the trans- 
former from which these lights are run. This switch is 
operated by a small direct-current motor that has a per- 
manent magnet field, and the switch mechanism is so 
arranged that a reversal in the direction of the motor's rot- 
tion operates the switch in the opposite direction. One ter- 
minal of the motor is connected to the middle point of a 
reactance coil and the other terminal is earthed. The ends 
of the reactance are connected to the two wires of the 2.300- 
volt feeder. The function of the reactance is to allqw a 


* From the General Electric Review. Abstract. A somewhat 
similar system, devised by Messrs: Duddell and Handoock and 
Dykes, was described in the ELECTRICAL REVIEW of Feb. 21st. 1913. 
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direct current to flow from the 2,300-volt mains through 
the motor to earth, and at the same time to hold back the 
2,300-volt alternating current. The magnetising current 
of the reactance is only a few milliamperes, and therefore 
the coil does not earth the 2,300-volt system. 

The direct current is not left on continuously, but is only 
applied to produce the switching operation. The switch is 
so arranged that after being operated in one direction by an 
application of direct current, a subsequent application with- 
out reversed polarity will’cause the motor in the switch to 
run idle, thus not affecting the position of the switch. 
However, when the polarity of the direct current is changed, 
the switch operates in the opposite direction, and as soon as 
the limit of motion of the switch is reached the motor will 
again run idle until the direct current is removed. . 

The station apparatus, fig. 2, is exceedingly simple, con- 
sisting only of a second reactance, which allows direct 
current to be put on the alternating-current system without 
affecting the alternating-current potential between wires, 
and of a reversing switch for conveniently changing the 
polarity of the direct current. By closing the reversing 
switch for about two seconds the oil switch on the street 
lights is operated, even though miles away. 

Any source of direct current can be used, provided it is 
allowable momentarily to earth either side of the circuit. 
If there is no direct current available, a small generator or 
rectifier can be installed and run from the alternating- 
current lines. 

Any number of switches can be operated simultaneously. 
In case it is desired to operate switches independently. a few 
parts can easily be added to the switch, so that its me- 
chanism will be inoperative the first time the direct current 
is put on the system with polarity such that it tends to 
operate the switch, but will operate the second time the 
direct current is put on with the same polarity. If this 
special switch is used in conjunction with a standard switch, 
the standard switch will operate the first time the direct 
current is thrown on and the special switch the second time. 
Of course, the switches will always operate in the same 
sequence. 


+ 


AMERICAN REPORT ON GERMAN 
ELECTRICAL ORGANISATION. 


THE Electrical World recently published an abstract of an 
account of the conditions prevailing in the electrical 
industries of Germany and England, which was given 
before the Federal Trade Commission. Some of the 
evidence given before this Commission has already appeared 
in our pages. This Commission is in favour of co-opera- 
tion in foreign trade, the principle embodied in the Webb 
Bill, which was referred to in our issue of February 16th. 


Our contemporary in its abstract includes the following :— ` 


. Toe A.E.G. and the Siemens-Schuckert have succeeded in 
concentrating about 80 per cent. of the entire electrical busi- 
ness of Germany into their own hands. Of this about 45 
per cent. is controlled by the A.E.G. and about 35 per cent. 
by Siemens. One of the distinctive features of the German 
electrical industry is the extent to which it is supported by 
banks. Through members of its board and executives, the 
A.E.G. is related to banks and banking groups representing 
$533,234,000. [These relationships are graphically shown on 
a chart prepared from data submitted by William J. Clark, 
of the General Electric Co., and arranged according to a 
design suggested by O. C. Merrill of that company, and 
published in the report. ] 

This close connection with great banking groups has assisted 
the A.E.G. in the promotion of foreign trade. These banks 
have assisted in financing many foreign undertakings in 
which electrical equipment was required. They have also 
assisted in the organisation of special banks and trust com- 
panies for electrical enterprises, preferably abroad. These 
banking connections also account for the credit extended in 
foreign trade by the A.E.G. and the Siemens-Schuckert eon- 
cern. e chart also shows the extensive connections of the 
A.E.G. with other important German business enterprises. 
Some of these, such as insurance companies, add to its finan- 
cial strength. Others are companies manufacturing chethi- 
cals, glass, fabrics of various kinds, iron and steel products, 
&c. Others are mining companies, metal buying and refining 
concerns. These all facilitate its purchase of materials and 
supplies. Still others are transportation, light, power, and 


public-uulity companies. The A.E.G. maintains a most exten. 
sive organisation throughout Germany and many foreign 
countries by means of subsidiary companies. Some of these 
are banks for the financing of electrical enterprises; others 
are operating, managing, and selling companies. All in all 
they represent a capital investment of approximately 
S500,000 000. 

In 1903 the A.E.G. entered, it is said. into an agreement 
with the General Electric Co. of America by which certain 
territories are respected. The A.E.G. was given the exclu- 
sive trade in Germany, Luxemburg, Austria-Hungary, Euro- 
pean and Asiatic Russia, Inland, Holland, Belgium, Sweden, 
Norway, Denmark, Switzerland, Turkey, and the Balkan 
States, while the United States and Canada were appor- 
tioned to the General Electric Co. In addition, the A.E.G. 
Was given the right to use the Curtis patents for steam tur- 
bines, and the General Electric Co. that of the Riedler- 
Stumpf patents. This agreement, however, binds only the 
General Electric Co.. and other American concerns were not 
parties to it. The neutral districts, which are open to both, 
are said to be Mexico, Central America, South Ainerica, and 
Japan. 

As in the case of the A.E.G., the Siemens-Schuckert group 
is closely connected with powerful banking groups which aid 
In promoting its business. Considering the Siemens-Schuc- 
kertwerke and the Siemens-Halske A.G. as an entity—the 
Siemens-Schuckert concern—and eliminating duplication of 
connection with the Deutsche Bank, the Essener Kredit- 
Anstalt, the Elektro-Treuhand A.G., and the Reichsbank, it 
appears that German banking interests aggregating 
$300,000,000 support the organisation. 

By some authorities it is said that the A.E.G. and Siemenr- 
Schuckert concerns are in sharp competition throughout 
Germany and m many other parts of the world. On the 
other hand, various Americans who are well informed as to 
the conditions of the electrical industry of the world state 
that in foreign trade at least there seems to be little or no 
competition between them, but that frequenly they operate 
jointly. It has also been said in Germany that there is more 
or lesa agreement between the two, and that for several 
years they have not been unlimited competitors, but that the 
chief staple products of the two groups have been sold on the 
basis of a fixed schedule, all larger products, oversea as well 
as domestic, being handled according to mutual agreement, 
frequently on common account. 

The abstract proceeds to refer to British investments 
abroad, the effective co-operative organisation of the 
B.E.A.M.A., and the need for co-operation among American 
manufacturers. It concludes:— _ , 

A special report by Julius G. Lay, United States Consul 
General at Berlin, dated November 2nd to 16th, 1915, is in- 
cluded among the various reports which were received by the, 
Cominission in connection with its investigation. In part this 
report refers to the electrical industry us follows :— 

In certain lines there are occasionally absolute monopoles. 
For instance, the Vereinigung deutscher Starkstroin Kabel- 
fabrikanten is a cartel for high-tension cables. The contract 
runs until 1917. This cartel is composed of Bergmann, 
Siemens-Schuckert, Felten & Guilleaume, A.E.G., and Süd- 
deutsche Kabelwerke, and is an absolute monopoly. Also 
Akkumulatorenfabrik Berlin u. Hagen is a inonopoly of the 
storaye-battery manufactorics. Siemens & Halske, and A.E.G. 
have bought up about 30 different storage-battery manufac- 
tories, leaving only one outsider, the Accumulatoren und 
Elektricitats Werke A.G., formerly W. A. Bose. The mono- 
poly pays 25 per cent. dividends. 

The lamp business, which is of great importance, is the 
main field for sharp competition between the firms A.B.G.. 
Siemens-Schuckert, Bergmann, and the Auer Gesellschaft 
(which makes only lamps, both gas and electric). However. 
patent conventions exist between these companies, and be- 
tween each one of them and the General Electric in America. 
Altogether, there are 11 competitors making metal-filament 
lamps. 

The German electrical concerns in European countries have 
their own foreign company; in South America they have their 
own company in the principal cities, but in some cases thev 
have agents to whom salaried engineers from the home office 
are accretlited and paid by the home office. The A.E.G. 
alone has 100 offices in continental Europe outside of Ger- 
many, and 60 offices outside of Europe. 


ECONOMIC RECUPERATION AFTER WAR.” 
By PROF. W. R. SCOTT, D.Phil, Litt.D., LID., F.B.A. 


WHEN one endeavours to pierce the veil that hides from us at 
present those future years which will be brightened by the 
return of peace, it seems as if popular opinion hovers between 
two opposite poles of thought. The one type thinks of penec- 
as meaning a resumption of social and economic life just as 
a a a 

a Read at the (INSTITUTION OF) ENGINEERS AND SHIPBUILDERS 
in Scotland, February Wth, 1917. 
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it was when its normal development was interrupted by the 
outbreak of war. The other type is quite the oppusite—it 
seems to regard the early days of peace as an economic 
tabula rasa upon which a new economic history may be 
written. Yes, a tabula rasa perhaps—but only in the sense 
that economic movements, both of the past and of the present, 
have left invisible traces upon it in a species of secret writing 
which will gradually come to light when the war is over. As 
differentiated from these one-sided views, there must be 
divined something of the future based as much as possible 
upon economic knowledge and the resources of past experi- 
ence in so far as these are applicable. Indeed, such an 
inquiry, apart from its practical value, is a test of the eft- 
ciency of modern political economy, which, to the extent to 
which it is a science, should be able to predict. Yet predic- 
tion, as regards the present war, has been largely falsified 
by events to a degree which has been remarkable. Thus it is 
certainly safer, if less enterprising, for the economist to wait 
upon events, contenting himself with classifying, investigat- 
ing, and pronouncing upon these after they have happened. 
This is useful work, but the time for much of it ia not vet; 
rather may we not try to see, however imperfectly, something 
of the reaction of the present war upon the future of industry, 
thereby attempting to forecast the material destiny of Europe 
during a part of the next generation. 

Moralists, poets, philosophers, economists, and statesmen 
have written much of the evils of war. To each nation, whose 
temperament is essentially pacific, there is given a clear vision 
of the losses involved in a state of hostilities. On its material 
side war involves immense destruction and waste; and it is 
this which has to be repaired in the subsequent years of peace 
—if that be possible. Accordingly, the first step will be to 
estimate the volume of the loss of wealth occasioned by war- 
fare. There is, first, the loss of human productive power in 
so far as productive workers are killed or suffer in industrial 
efficiency by reason of wounds or disease due to war. Here 
is ẹ war loss which is obvious, and which is irreplaceable till 
a new generation fills the vacant places, or, alternatively, 
till a new supply of labour can be drawn from elsewhere. 
Secondly, during the progress of hostilities highly skilled 
labour is diverted from productive to destructive employments. 
In the third place, the consequences of this are visible in the 
devastation to which tracts of country have been subjected 
which have been fought over by contending armies. Again, 
naval operations have involved losses of shipping. In the 
fifth place, the general supply services of armies in the field 
inevitably occasion a certain waste of stores. Then, in the 
sixth place, the high cost of modern war is likely to impose 
a certain strain upon the credit and finance of the combatant 
countries. In most cases immense additions to the funded 
debt are already necessary, and these will grow with the dura- 
tion of the war. In addition, there are unfunded borrowings, 
„whether in the form of bank credits to a Government or ‘n 
largely’ increased issues of paper money. Sooner or later 
these debts must be faced, and the interest on a funded debt 
will impose a heavy burden on future industry for many 
years to come, while unfunded debts or excessive issues of 
paper money will probably be dealt with by the flotation of a 
loan when the time is judged opportune. Here, again, there 
will be a further charge for interest. It may be that where 
the credit and financial systems have become highly artificial, 
the position cannot be adjusted without a commercial crisis; 
and, if so, the losses through a temporary collapse of credit, 
caused indirectly through the war, must be added to the more 
immediate war losses. Even yet the melancholy catalogue `s 
not complete. There remain minor factors to be reckoned. 
There is a certain dislocation of production which arises upon 
mobilisation, and again upon demobilisation. If the indus- 
tries of a country were organised efficiently before the war, 
the diversion of demand and contraction of production usually, 
if not, indeed, inevitably, involve producing at a less advan- 
tage than before. Again, the closing of trade routes forces 
recourse to substitutes for some commodities previously used, 
and the substitutes are frequently either inferior, or else more 
costly. War, in fact, removes many of the advantages which 
previously accrued from territorial division of labour. 

Changes of territory, too, as a result of peace terms, have 
to be reckoned. Here, in the aggregate, the loss to produc- 
tion in general is to be measured by the extent to which the 
new owners of such conquered or ceded districts are less effi- 
cient producers than its former owners; while, conversely, 
if the ultimate settlement follows the broad lines of racial 
divisions, a gain rather than a loss may be anticipated in the 
greater contentment and more congenial political affinities of 
the population affected by the change. Again, there is the 
question of indemnities, which, in principle, is closely con- 
nected with that of loans to be raised for purposes of war, 
adding to the debt of the country which pays the indemnity 
and lessening pro tanto that of the country which receives it. 
In the aggregate it would seem that this process involved a 
mere transfer of a claim to wealth from one country to an- 
other, but it may be questioned whether under the conditions 
which are likely to govern the final settlement, and where 
the indemnity is paid by one great power to another great 
power, the sacrifice of the former may not be larger than 
the benefit accruing to the latter. Also, there is the element, 
at present largely indeterminate, of the position of tariffs 
after the war. Clearly a state of international relations in 
which, after a political peace, a war of tariffs was waged. 
would be yet another element to be added to the long list 


of war losses, in so far as trade was diverted into artificial 
channels beyond such a degree as its course was facilitated 
by lesser customs duties amongst friendly nations. So much 
depends upon the course of the various campaigns, and the 
state of feeling between the present time and the declaration 
of peace that, while the possibilities offer a fascinating field 
for conjecture, the elements of the problem are too uncertain 
and too fluctuating to afford any firm basis for calculation. 
At the moment of writing it would appear that this is a 
phenomenon of which account must be taken. 

The foregoing factors, while not exhaustive, appear to be 
the chief that have to be considered. It is needless to say 
that the list is already long, and it is a distressing one. But 
the mere enumeration of these conditions only opens up the 
really dificult problem of the degree of importance which is 
to be assigned to each. And that difficulty becomes intensified 
by the fact that all these causes will continae to operate in 
varving degrees during the unknown period which must 
elapse until peace is declared and industry can return to ‘ts 
normal course. Therefore, all that is possible is to attempt 
to signalise those causes which are likely to be most powerful 
in determining the post bellum conditions. Two of these 
stand out pre-eminently. These are the loss of labour power 
and the accumulation of debt, whether funded or unfunded. 
It would seem that for many years to come the great powers 
of Europe will be weary Titans toiling painfully under the 
crushing load of their public obligations. And the diminution 
in the supply of labour seems to make the process of recovery 
slower than it would have been had the slaughter been less. 
Moreover, the efliciency of credit has made it possible to mort- 
gage future production to an extent previously unknown. No 
doubt, ultimately, the modern system of credit will enable 
the burden to be diffused over the production of a long period. 
but it can scarcely be anticipated: that the transition from 
credit on a war basis to credit on a peace basis can be effected 
without a serious crisis in some of the belligerent coantnes, 
perhaps not immediately after the war, but not very long 
after peace has been made. Such a crisis, should it come, 
would delay recovery in the countries where it occurred, and 
it would react upon the renaissance of industry in other 
nations whose credit had stood the strain with less disturb- 
ance. 

In confronting a situation so unparalleled, both imagination 
and courage are required—imagination to divine the economic 
conditions of the new Europe which will arise eut of suffering 
of the old; and courage, too, in order to recover as quickly 
as may be and upon a secure basis, from the enormous losses 
which are accumulating daily. It appears to me that, when 
one faces the future in this spirit, the degree of resilience 
in industry may easily be under-estimated. To a very con- 
siderable extent the disorders which war is inflicting upon 
industry are generating antidotes. The swollen war costs are 
forcing economy upon the belligerent peoples. Observers of 
pre-war social conditions cannot fail to have’ noted the 
rapidly rising standard of living over a very great part of 
Europe. In the closing years of last century, and during the 
early years of the present one, the peoples were garnering the 
fruits of more than 50 years of remarkable economic progress. 
Thus, habits of comfortable, and even luxurious h 
been formed. The present generation had become accustomed 
to that form of free spending which Aristotle described as 
the characteristic of those who, having inherited wealth, had 
never known privation.* War is enforcing a return to a more 
Spartan régime. Gradually habits of e oR are perforce 
replacing those of profusion. But as these habite become 
established, their influence will persist when the war is over. 
Hence resources will be derived from this source, partly to 
pay interest on war debts, partly further to supply the new 


capital which will be required in large amounts to replenish 


working capitals and to replace buildings, plants, and means 
of transport which have been destroyed during hostilities. 
Thus there are indications that the war itself is calling into 
existence a fund from which some of its own waste will be 
repaired. War and luxury are alike unproductive e di- 
tures; but while the latter has been continuous, the former 
outlay is compressed into a comparatively brief period, thereby 
anticipating at one bound the disbursements upon luxuries 
during many future years. 

It is in this way that the recapitalisation of industry will 
be provided, and that, it may be hoped, without undue delay. 
It is to be remembered that the productive capacity of the 
extractive industries remains unimpaired, except ın those 
cases where a war lasts so long that permanent improvements 
in the land may become seriously depreciated. Though fac- 
tories may be stopped during the war, to a large extent their 
productive capacity remains. In a country whose resources 
are ill-developed these are the only productive losses to be 
faced, and the recovery of them should not be difficult, parti- 
cularly if it can be aided by moderate loans of work 
capital from outside. A highly developed region in whi 
there has been great destruction of buildings and machinery 
requires larger outlay; but it will usually either have greater 
means for producing the new resources itself, or it can offer 
security to borrow what it needs abroad. Thus it would 
appear that great as the call upon capital will be, means may 
be foreseen by which it can be provided. 


(To be concluded.) 
* Eths Vic» av. 2. 
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PREFERENCE FOR AMERICAN CABLES 
IN AUSTRALIA. 


We reproduce the following from the Melbourne Age for 
January doth, just to hand :— 

'* Strong resentment on the part of Brinsh fins in Vie- 
toria has been aroused by the extraordinary preference piven 
to foreign mannifacturers when material for construction 
work is wanted from abroad. The procedure is said to exhibit 
such a bias in favour of American manufactures. that all 
others are practically excluded from = consideration. The ten- 
ders are so framed that none but American goods can pos- 
sibly meet the conditions. This state of affairs is particu- 
larly noticeable in respect of tenders for insulated wire for 
use In the new electric signalling system. In February, 1915, 
tenders were called for several miles of insulated cable. No- 
body objected to that, but when it was mentioned that the 
cable In question must be of a particular brand, and that 
` brand the trade name of an article manufactured solely by 
an American firm, a vast amount of indignation was caused. 
Representatives of British firms, seeing that their goods were 
shut out from competition, immediately applied to the rail- 
way department for leave to tender, but were blandly told 
that unless the goods were of the particular American brand 
specified their tenders would be futile. It was then suggested 
that an article similar in every detail to that desired by the 
department might be considered, but this was rejected also. 
When asked the reason for the great regard for this particular 
foreign commodity, the departmental officials stated that it 
had been used in the past, and that any extra cost entailed 
in its purchase was amply made up for by its lasting quali- 
ties. One of the British firms then secured samples of the 
foreign wire, which had been in yse for 2) years, and sent 
them to England, where they were subjected to rigid scrutiny, 
after which the firm cabled its representative here to the 
effect that it could make an article similar in every respect, 
but, of course, could not call it by the particular name used 
by the American firm. It also quoted prices for this work. 
These in every case were from 50 to 70 per cent. cheaper than 
the American article. A tender was then submitted. The 
difference in price flabbergasted even the railway officials, 
who suggested that it was so great that there must be some- 
thing viene Having been reassured upon this point, thev 
then wanted to know if the article was that asked for in the 
specification. Having discovered that it was similar in every- 
thing but the name, the department finally rejected the 
tender, and gave the order to the American firm at a price 
vastly in excess of the offer made bv the British manufac- 
turer. British representatives in Victoria of insulated cable 
firms state that the American article is quite ordinary. There 
is no trade secret bound up in its manufacture, and it can 
be made by other firms, which cannot, however, use its 
American name. Added to that, the British firms can make 
it much cheaper. At a time like this, when the railway 
finances are in snch a muddle, and cries for economy are 
heard on every side, one would naturally suppose that -the 
railway department would like to buy as cheaply as possible 
without loss of efficiency, vet tenders are again to be called 
for the supply of a large quantity of insulated wire, and the 
specification is for the same Ainerican brand. The repre- 
sentatives of British firms in Victoria do not complain of 
open competition, but they do object to a particular tender 
being earmarked for an American firm in such a manner as 
to preclude competition by British firms, especially when the 
British firms can turn out an article equally as good for 
nearly half the money. If in two tenders for 30 miles of 
cable the difference in price is £18 per nile, and the quality 
of the goods is much the same, there must be something 
very queer about a department which refuses to pay any but 
the higher price. The management of the railways has not 
been a howling success, but the least that can be done is to 
allow open competition in respect of the supply of cables, 
and give the well-beloved American article a chance to prove 
its superiority.” 

The same newspaper in its issue of the following day re- 
turned to the matter thus :— 

“That they do not favour American products to the detri- 
ment of British or Australian articles is the reply of the 
Railway Commissioners. The Commissioners, however, while 
appreciating the merits of the American wire referred to, 
have evidently steeled themselves against any possibility of 
a precisely similar article being manufactured within the 
Empire. They state that they are in possession of a sample 
of this brand of wire which has been in use in Victoria for 
Æ) years, and the insulation is just as good as ever it war. 
If the Commissioners cared, however, to investigate they 
could find British-made wire whose lasting qualities are noth- 
ing inferior and a great deal cheaper than the American pro- 
duct. One of the British firms which was not allowed to 
tender in February, 1915, can produce samples of its own 
insulated wire which has also been in use for 20 years, and 
the insulation is just as good as ever. This wire was actually 
compared with a 20-year-old sample of the Commissioners’ 
favourite, and although the insulation was not so thick and 
the wire had been carrying a higher voltage than the Ameri- 
can wire, it was in an equally good state of preservation. 

“ TIn their reply, the Commissioners stated that the depart- 
ment’s settled policy was that when any commodity was 


required an effort was made to obtain it in Australia, and, 
failing that, in England. They were constantly giving pre- 
ference to home-made articles and paying a higher price for 
them in accordance with this policy. There were, Honea 
soine cases where the interests of the railway department 
and the State made it necessary to yo outside to secure cer- 
tain indispensable articles. In this particular instance, the 
insulated wire was required for certain portions of the auto 
matic signalling scheme, and the American article mentioned 
in the tender was the most durable for hard wear and use 
in damp places that was known. While fully appreciating 
the desirability of fostering Empire industries, they were 
absolutely satisfied that in using this wire they were doing 
the right thing. This wire was obtained for a special pur- 
pose, and was used where the strain upon the dielectric 
for damp and other conditions was very great. The material 
used for insulating purposes was made from a formula which 
was a close trade secret, and which had not been discovered 
by any other American firm engaged in the mannfacture of 
insulated wire. The necessity for effective insulation upon 
wires controlling the automatic signals was very great, as 
the whole of the running of the trams depended upon it, 
and a great expense and inconvenience would result if an 
inferior article were used. They could not understand why 
it should be assumed that they were so unpatriotic on the 
one hand and so foolish on the other as to pay a higher price 
for American goods than for British. The brand of insulated 
wire made in America bad been proven to be a vastly superior 
article to any other, and it was only the great necessity for 
its use in a most important part of the railway system that 
prompted its purchase. 

‘The question that all this special pleading suggests is: 
How can the Commissioners be satisfied that the American 
brand of wire is the best obtainable for their purpose when - 
they have never given any other kind a chance to prove 
itself? The business of producing insulated wire is not a 
new one. The problem of deep-sea cables has been solved 
years ago, so that it should not be a difficult matter for any . 
firm to manufacture insulation which will stand for a long 
period the dampness and strain involved in an autornatic 
signalling system.” 


CORRESPONDENCE, 


Letters received by us ater 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we hare the writer's name and address in our possession, 


The Inspection of Munitions. 


“ Commercial’s ’ dictum, in your issue of February 16th, 
that the ‘‘ British will always be fools,’ is undoubtedly to a 
great extent true, taken as a general statement, and he con- 
clusively proves in his article that he is certainly British him- 
self. I can assure him that he expects too much of the 
credulity of your readers in connection with his condemna- 
tion of the heads of the various War Departments and the 
Inspectors under their control, They will not believe that all 
these men are fools—I doubt if any of them are prepared to 
accept his statement that the inspectors did not know a 
‘cable from a cow.” Only a fool would make such a state- 
ment. . 

What is the complaint that “Commercial “° wishes to put 
forward? Apparently, that two Ariny officers made a 30-anile 
journey to inspect three coils of 7/22 wire, and that another 
gentleman made the “ same trip by train” to see 200. ft. of 
motorar ignition wire. Then he proceeds, in a somewhat 
effeminate stvle, to reproach the British War Department for 
its methods of ordering material and dealing with such orders, 
basing his argument on the above two cases. From these he 
tries to prove that the country abounds with * hindrances to 
the business-like conduct of our present task,” and ‘that we 
are plagued by the business amateurs" in the new War De- 
pertinents. . 

Britain, as the world admits, has done wonders, and the 
co-operation between the War Department and the manufac- 
turers of the country has proved to be most satisfactory. Manv 
of the leading men in the country are giving their services in 
assisting to increase the efficiency of the production of muni- 
tions. The inspectors, too, have in many cases been of great 
help to the manufacturers, and it is a fact that their presence 


_is welcomed by those whose ideas are to turn out rehable 


goods as well as to make a profit on their contracts. 

“Commercial” is evidently quite unaware of how the 
Ministry deals with supplies; and, with such a narrow out- 
look, I doubt if he will ever become aware of the extensive 
scale on which the work ia carried out. 

He has the usual shop foreman’s contempt for forms. but 
it would be well if he realised that no large business is carried 
on successfully without what, to the uninitiated, appears to 
be a confusion of ‘triplicate advices.” 

I happen to be a Government Inspector, and have had to 
deal with such goods as ‘Commercial ’’ mentions. T have 
also made long journeys to inspect small lots; bnt my mission - 
has in most cases covered several, such. lots, as well as the 
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most inportant one of keeping in contact with the heads of 
the contracting firms. 

It will be understood that there are very few firms in the 
country whose orders are limited to “ three coils of 7/22 ' and 
a short length of “ motor-car lynition wire.” Most firms have 
extensive orders involving delivery over a long period, and it 
is often Necessary in those cases to keep in touch with the 
work and to encourage the manufacturers to be as regular as 
possible in their deliveries. ys 

I quite agree that the “ hide-hound, short-sighted policy of 
past years.. . still thrives in business,” and I consider 
‘Commercial " a good example of its supporters. 

Albion. 


Boiler:House Operation and Maintenance. 


The interesting particulars of the dimensions given on page 
193, Vol. LNXN., No. 2,047, of the furnace arches adopted at 
the generating stations at Brakpan and Vereeniging opens 
up a question which has not been. piven sufficient attention by 
boiler manufacturers, although the design of the furnace set- 
ting is a problemn intimately connected with the burning of 
fuel. having regard to ethciency and smokeless combustion. 

The sketch below gives an example of the empirical for- 
mula which has been developed at the Wood lane Works 
of the Kensington and Notting ILN Electric Lighting Com- 
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panies, with very satisfactory results, and may be useful to 
those who have to settle the dimensions of furnace arches 
for given lengths and areas of chain-grate stokers. 

The formula submitted is not to be taken as final, although 
it represents a pood start. Further. shght alterations wi'l 
suggest themselves under varying conditions, and the class of 
coal used. 

FORMULA. 


L=the effective length of the grate. 

c=L X 2/3 plus 6 in. added for every foot of width between 
the furnace walls exceeding 5 ft. Qin. 

R=. taken in feet X 2.5, the result to be considered a3 
inches. 
C. Mancha Bennett, 

n ; Engincer. 

London, February 23rd, 1917. 


Fuse Failures. 


As one privileged to witness a series of experiments carried 
out by Mr. Baynes, I venture to add a few remarks to those 
penned by Mr. Berry in your issue of February löth as to 
the aim of these investigations. 

According to my understanding, the object of these experi- 
ments was to confirm the conviction acquired as to the un- 
suitability of the use of metal-work cases in conjunction with 
fuse gear: which, as the article mentions, decided Mr. Baynes 
to adopt stoneware to remove the added danger of the arc 
spreading by a conducting case. 

Mr. Berry's suggestion of the necessity of a ‘‘ temporary 
expedient” is just the very risk that Mr. Baynes desired to 
guard against, being a more general practice than is appre- 
ciated. 

Assuming that Mr. Berry’s ideal fuse possessing an emer- 
gency ‘ temporary expedient ’’ hus been realised, then it seems 
somewhat illogical to design a fuse with ample clearances 
without regard to the surrounding (usually earthed) metal 
case having equally safe clearances from live parts, the im- 
portance of which Mr. Berry makes no reference to. 

From the photographie results of blowing a fuse (4 in. 
break), the size of iron box required to escape the are would 
not be practicable, and the added internal mechanism of 
certain combinations -of switch fuse gear would aggravate 
these conditions. 

It was the above facts that induced Mr. Baynes to continue 
on with his views to call for non-conducting cases. 

The adoption of either the “ Zed" type or Messrs. Berry's 
pattern cannot correctly be regarded as a *“ graceful conces- 
sion,’ but merely a question of merit of design, on which 
basis the fuses which my company submitted at the time were 


also considered. 
The British Central Electrical Co., Ltd. 


E. S. CONRADI. 
London, E.C., February 21st, 1917. 


Curious Trouble with Lead-Sheathed Cables. 


The troubles mentioned by Mr. Partridge in your issue of 
the ird inst. are very interesting, and are, I believe, due to 
continued beuding and straightening of the lead at the points 
of tracture. 

Such fractures are very common on aerial Jead-covered 
cables carried on a suspension Wire, and are due to vibration 
set up by the wind, failure taking place at the points of su~ 
pension Where the vibrations are damped off. 

As Mr. Partridge experiences the trouble in quiet as wei 
as in busy thoroughtares, it would appear that vibration is 
only a secondary, but contributing, cause, the primary caus 
bemg the natural expansion and contraction of the cables dur 
to the difference in heating between full and light loads. 

The fact that some joints failed at both ends, aud otbers at 
one end will be due to the stresses set up affecting both ends 
equally, or one end more than the other, due to (1) the sym- 
metry of suspension or otherwise of the cable in the manhole, 
or (2) to the Jomt not being in the middle of the manhole, 
or (3) to the unequal expansion into the manhole from the 
stretches of cable on either side. 

The last facter is intluenced by the levels of the cables: 
if the cables fall froin one manhole to the next, the tendency 
is for them to expand and contract downhill, a fact which 
explains the creeping of cables downhill when they are sub- 
jected to alternate exeessive and light loads. 

Possibly Mr. Partndge’s cables are now operating at higher 


loadings than usual. 
| W. Naira. 
Glasgow, February 24th, 1917. 


The trouble experienced by Mr. G. W. Partridge is rather 
an interesting one, agit brings to the fore a diticulty which 
may occur more repeatedly as stations are linked up by loug 
trunk mains. 

The antormation given in the letter neither states the size 
or sizes of the cables affected, nor the current densities at 
Which they are run, so that it as impossible to work ape 
any definite data in this respect. I venture, however, to give 
the following: sugvestion, although it may bave already re- 
ceived consideration. 

It is generally accepted that the safe increase of tempera- 
ture of a paper-insulated cable, with initial temperature of 
60 deg. F., is approxunately 90 deg. F. With this increase 
of temperature due allowance should be made for expansion 
and contraction of both the copper conductores and the lead 
sheathing at the joints. lf one takes the coethcient of linear 
expansion of copper at 000103 per, deg. F., a 100-vard length 
of cable will expand, for 90 deg. rise in temperature, 3.33 in., 
or 4.5 ft. to the mile. 

Under the same temperature rise, the lead sheathing would 
have an expansion of 5.18 in.. or 7.7 ft. in one mile. 

The lead sheathing being the outer and unserved would 
not attain this temperature rise, but. assuming the rise is 
45 deg. F., the expansion of the sheathing would be 2.59 in 

Now, since the plumbed joints in the pits can be taken a; 
fixed or rigid ends of a cable, the expansion and contractivt 
has to be absorbed between these two terminations. 

The lead sheath, being stiffened at the plumbed joint, has 
very little movement, but at the position where the cracks 
have developed the lead, being ductile, gives to variations ix 
length, and it is presumably the subsequent fatigue which 


. has brought about the failure. 


It would be interesting to ascertain whether the cracks 
close when no energy is being transmitted, and open out 
when the amount of energy transmitted is at its maximum. 

Mr. C. J. Beaver, in Ins paper on ‘‘Cables": (I.E.E. 
Journal, Vol. 53, No. 238. pages 65/66), gives some interestinz 
results of tests on expansion and contraction of cables. 

I unght mention that Messrs. A. Revrolle & Co. are the 
manufacturers of a special expansion joint for all voltages 


up to 20,000, 
S. M. G. Teal. 
Hornsey, Tondon, N., February 25th, 1917. 


- 


The Homogenous Lead Coating Co. 


My attention has been called to a notice that has been 
appearing in the technical Press that I have sold my interest 
in the Homogenous Lead Coating Co. Whist this is a fact. 
the wording is misleading, as it imphes that I am net 
entitled to carry on similar work. 

I shall have before long the most up-to-date works, appli- 
ances, and processes for producing every description of lead 
lined vessels and tanks for chemicals and other purposes. 


Sherard Cowper-Coles. 
Sunburv-on-Thames, February Grd, 1917. 


British v. German Turbines. 


I have very much sympathy with Mr. A. Nichols Moor- 
because, while he has been running A.E.G. turbines for 5} 
vears, I have been running them successfully for 10} years. 
I may sav that upon overhauling last year one bearing shawet 
the original scraper marks that were made 10 vears preious!* 
But the clearances allowed in the labyrinth packing are vers 
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small, and in some cases a seizure means a new shaft. Their 
metallurgical knowledge also appears to be peculiar, as they 
ut bronze and iron or steel together, so as to form. electro- 
ytic couples wherever possible. Their steam consumption is 
fair when new, but very quickly deteriorates, and I, person- 
ally, am delighted. to have a change to British turbines, 
although I believe very much more depends upon the man 
who actually looks after the plant than upon the nameplate. 


W. H. Sisson. 
Stoneclough, February Ath, 1917. l 


P.S.—The A.E.G. also designed their early turbines so that 
it took a few days to get inside, and a similar time to replace 
and refit. Their experiments with nickel and other steels 
for turbine blades were also very unsatisfactory from the 
users’ point of view. 


- ———s 


- Meirowsky Insulating Tubes. 


Referring to the paragraph ‘‘ Meirowsky Insulating Tubes ”’ 
in your issue of the 16th inst., kindly note that I am Mr. 
George Schultz still and have not changed my name, but 
that it was my son, Mr.- D. I. Schultz, who changed his name 
and is now Captain Scott. 

Regarding the last paragraph on page 175, it seems to me 
that the reference to “sharp practice” may easily be con- 
strued to refer to my firm, George Schultz & Co., Ltd., but 
such reference did not apply to us. 

Geo. Schultz. 


London, E.C., February 22nd, 1917. 


NEW ELECTRICAL DEVICES, 
AND PLANT. 


FITTINGS, 


Readers are inrited to submit particulars of new or improved 


devices and apparatus, which will be published if considered of 
sufficient interest. 


B.T.H. Hand Lamp. 


THE BRITISH THOMSCN-HovstTon Co., LTD., Rugby, has intro- 
duced a new type of hand lamp, which is primarily intended for 
workshop and factory use, is strongly made to withstand rough 
handling, and embodies certain improved features. Each lamp con- 
sists essentially of three parts; a handle. a holder, and a guard 


Fic. 2.—SECTIONAL VIEW OF 


, Fra. 1.—THE New B.T.H. 
B.T.H. HAND LAMP. 


HAND LAMP. e 
@ 


The handle is made of ebonised wood, and furnished at the top 
with a rubber ring and insulated bush through which the flexible 
cord enters. It is further provided with a leather strap or handle 
securely attached by means of brass screws of such length as to 
prevent the possibility of their entering the wire-way in the centre 
of the handle, 


The holder is constructed entirely of porcelain (apart from the 
plungers). and is provided with a flange whereby it is attached to 
the handle. This attachment is effected by screws which pass 
through the flange of the lampholder, through a wooden flange at 
the end of the handle. and into a metal ring slipped over the latter. 
The attachment is therefore not dependent on wood screws fixed in 
the end grain of the wood. The holder is provided with a skirt 
entirely covering the cap of the lamp. and is so designed as to 
permit of easy wiring when unmounted. l 

The guard consists of strong galvanised iron wire made up in 


‘the form shown in the illustrations, and is secured to the handle by 


two brass wing-nuts. The attachment is made through two slots 
in the periphery of the metal ring referred to above, and so con- 
trived that by slackening the wing-nuts a couple of turns, the 
guard can be disengaged by rotating it about the axis of the lamp. 
The size of the guard is large enough to accommodate any lamp up 
to and including 60-watt standard Mazda. 

_ This hand lamp, which passes Home Office requirements, is 
entirely of British design and made at Rugby. 


A New Demagnetiser. 


The permanent magnetic condition imparted to, pieces finished in 
magnetic chucks is clearly objectionable on some classes of work. 
as milling cutters for instance. Such cutters would attract and 
hold the chips produced when cutting. and they would act as some 
hindrance to maximum production as well as an annoyance to the 
operator. The demagnetiser here illustrated in diagram is built by 
Messrs. J. H. HUMPHREYS & Sons, Oldham, for rapidly demag- 
netising pieces, and avoids some disadvantages of rotary-magnet 
patterns. It does not require any fixing, and can be put to work 
in any position. The complete equipment consists of demagnetiser 


DEVOGnE TITER 


> 


Fia. 3.—HUMPHREYS DEMAGNETISER. 


(shown in plan), rotary converter, and starting rheostat. The 
demagnetiser contains fixed coils and is operated direct by a low- 
voltage alternating current supplied by the converter. which 
through the starting rheostat is connected to an ordinary direct- 
current lighting or power circuit. The converter spindle runs in 
ball bearings, and the brush year, terminals, and wire connections 
are enclosed, no. loose wires being exposed. The work is passed 
over the polished platens of the demagnetiser once, or in the case 
of heavy pieces, twice. the whole operation taking a few seconds. 
Pieces much larger in size than the platens can be thus demag- 
netised.—A merican Machinist. 


- 


LEGAL. 


_Lonpon County COUNCIL AND TRAMWAY RATING. 
SETTLEMENT OF OUTSTANDING APPEALS, 


= FOLLOWING the decision of the County of London Quarter Sesbions 


in favour of the London County Council in the latter's appeal 
against the quinquennial assessment of its tramways in the 
Borough of Finsbury, the Council and the Assessment Committees 
concerned. have now agreed the figures in the remaining appeals. 
These related to tramways in Holborn (parishes of Saffron Hill, St. 
Andrew-above-the-Bars, and St. George-the-Martyr) and in Bethnal 
Green, and the Council's costs are to be repaid by the respective 
Assessment Committees. ` ee: 

In the case of the three Holborn parishes the County Council 
have secured a reduction of £787 in the gross value, which now 
stands at £8,453; and of £787 in the rateable value, which is now 
£3,261. In the case of Bethnal Green, the gross value has been 
reduced from £5,819 to £3,019, and the rateable value from £5,255 
to £2,455. The total reduction of rateable value in these two 
boroughs is, therefore, £3,587. 

The rateable value of the tramways in Finsbury was reduced by 
Quarter Sessions from £9,770 to £6,527, and the Local Government. 
Committee of the County Council intimates that this reduction 
is equivalent to 33 per cent. of the rateable value in the list. As, 
however, reductions had already been made by the Assessment 
Committee, the total reduction represents 47 per cent. of the assess- 
ment in force before the quinquennial valuation, and 674 per cent. 
of the asseasment in force at. the quinquennial valuation of 1910. 

When the appeals relating to the tramways in Holborn and 
Finsbury came on for hearing, Mr. Clavell Salter, K.C., M.P. (on 
behalf of the Holborn Union Assessment, Committee), raised a 
preliminary technical point—-namely, that the:County Council was 
not entitled to have the appeals heard, because the notices of 
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vbjection to the valnation lists did not comply with the provisions 
vf the Valuation (Metropolis) Act. 1869, as they did not state the 
alterations which the Council desired to have made. nominal tigyures 
only having been inserted. The Court decided against this 
objection, but assented to Mr. Salter’a application for a case to be 
stated for the decision of the High Court upon the point. As a 
result of the agreement arrived at, the Assessment Committee will 
not proceed with this case. 

The Local Government Committee of the County Council has 
had before it a statement showing the effect of the quinquennial 
Valuation of 1913 upon the assessment of the Councils tramway 
undertaking, Phe total rateable value is #266475, The rateable 
Value of the tramway buildings. as compared with the valuations 
in foree before the quinquennial valuation, shows an increase of 
€12.462. This increase is mainly due to the substitution of 
turbines for reciprocating engines at Greenwich yenerating 
stution, but some increase has been caused by the enlarvement 
of the capacity of Abbey Wood car-shed and Vauxhall and the 
Elephant and Castle sub-stations. The total rateable value of the 
lines has been reduced by £45.171. These reductions are in addi- 
tion to those amounting to £51,087 (net), which were made in 
1913-14. consequent upon motor-omnibus competition. 

The Committee states that it was most anxious to avoid liti- 
vation and the expenditure of public money. especially under pre- 
sent conditions, It accordingly entered into nevotiations with 
a number of Assessment Committees, and, with the exceptions of the 
Holborn Union and Bethnal Green, was able to arrauve terms 
which it felt it could accept on behalf of the County Council. 
In regard to those two exceptions prolonged negotiations took 
place, and the chairman (Mr. E. L. Meinertzhagen, J.P.), had a 
number of interviews with representatives of the assessment autho- 
rities, but notwithstanding his efforts a settlement could not be 
arrived at. Accordingly the Committee was compelled to allow 
the matter to go to Quarter Sessions for determination. 


A DISPUTED LEAVING CERTIFICATE. 


In the King’s Bench Division, on February 22nd. before Mr. Justice 
Atkin. the British Thomsdn-Houston Co., Ltd.. appealed against 
the decision of a Munitions Tribunal, in which Henry Sabin, a 
night watchman, was the complainant. 

MR. MADDOCKS, for the appellants, stated that Sabin was 
engaged as a night watchman. He was first paid 28s. per week, 
and later he was paid 438. 94. He applied for a rise in wager. and 
as this was not granted, he asked for a leaving certificate. which 
was refused by the firm. On the matter going before the Tribunal, 
it was decided that unless the firm were prepared to pay Sabin 498. 
a week, it was unreasonable to refuse him the leaving certificate. 
There was no district rate of waves on which the firm coula rely. 
The onus was upon Sabin to prove that he was entitled to a higher 
ware. Evidence was given before the Tribunal from two firms 
that hixher wages were paid than those prevailing in the appel- 
lants firm. On the other hand, evidence was given that lower 
waves were paid in some neighbouring works. 

Mk. SLESSER, for the complainant, contended that sufficient 
evidence had been afforded to enable the Tribunal to arrive at a 
decision as to the amount which should be fixed. The Tribunal 
heard the evidence of five witneses before coming to a decision. 
| Mk. JUsTICE ATKIN found that the Tribunal had no evidence 
upon which they could find that the amount fixed was the 
prevailing rate of wages. The appeal would be allowed, 


HIGH-TENSION ELECTROMETERS FOR N-RAY APPARATIS, 


BEFORE the Controller of Patents. in the Patents Court. on Wed- 
nesday last week, Messrs. Fredk. R. Batt & Co. Ltd.. London, 


„applied for licence to use the German Patent 25.101, of 1912. in 


the name of Bauer, for the manufacture of bigh-tension electro- 
meters to be employed in connection with X-ray apparatus. 
Patent 25,10] covers the combination with a unipolar electrometer. 
for connection to a hiygh-tension circuit, of a casing surrounding 
the’ electrometer, the casing provided with means for reading the 
deflection of the electrometer, and being composed of material 
which readily vives up its charge to an ionised surrounding 
medium, The casing is readily penetrated by Röntgen rays. The 
hiph-tension electrometer comprises fixed metal plates. metal vanes 
carrying an indicating number, mounted to rotate relatively to the 
plates, and a spring tending to rotate the vanes in one direction, 
the casing surrounding the plates. vanes. and springs being provided 
with means for reading the detlection of the vanes. 

Mk. J. H. Wes, the secretary of the company, said they had 
received orders for the Bauer electrometer. They had had ditticulty 
in petting them from the firm who had obtained a licence to mann- 
facture, Messrs, Newton & Wright. He concluded that they were 
not in a position to manufacture. Any firm making these electro- 
meters needed to have special facilities. His own firm possessed 
special advantages for manufacture and sale. The Bauer electro- 
meter was nothing more or less than an electrostatic voltmeter, 
and. to make one efficient in every way. a firm required to huve u 
very good knowledge of the working of such instruments. They 
were somewhat difficult to manufacture. the mechanical parts 
rather than the electrometer. It was essential to employ the 
proper material in manufacture, otherwise the instrument became 
at once absolutely inefficient. The meter had to be placed on the 
secondary circuit of an X-ray apparatus for making measurements of 
the workiny of the X-ray outfit. The applicants were one of the 
largest manufacturers of X-ray apparatus, and were oftcial con- 
tractors for the War Office. They held the opinion that if they 
could supply to the War Office. or to their X-ray Committee. an 
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instrument made under the Bauer patent. which was absolutes 
eflicient and made to their satisfaction, they would probably peta 
very large sale tor it. He had been in communication with a firm 
of preat repute in the manufacture of electrostatic instrumet:!: 
and had made arrangements for early manufacture. The app: 
cants themselves employed 90 men in manufacturing N-ra 
apparatus for the War Othce. Every X-ray apparatus they used to 
sell in pre-war dave included a Bauer electrometer. as they held 1 
to be an integral part of the outfit. Since the war. however. th= 
Bauer electrometers had not been Included. The apparatus nei 
Hot necessarily be used tor surgical purposes. He proposed to paia 
5 per cent. rovaltyv on the patented parts which the applicants ntre 
and manufactured. He wanted to wlvertise his firmoas being ins 
position to supply, and in all probability the Bauer electrometer 
would be separately priced. 

The CONTROLLER said he thought the case was one in which a 
licence should be ranted. The rovaltyv would be subject to revision 
after the war, and it would be foolish at this stage to put ona 
prohibitive royalty. The Board of Trade wished to promote tie 
manufacture of a useful appliance. and it was well that the saie 
price, according to the cost of production, shonld be fixed) within a 
reasonable limit. 


MEIROWSKY [INSULATING TURES. 
A SUPPLEMENTARY application to one reported in the ELECTRICAL 
REVIEW of February loth last. for licence to use the Meirowsri 
patent for insulating tubes, was heard in the Patents Court oL 
2ist ult. 

Capt. Donald Henry Scott applied for licence to use Pater: 
26.41 of 1906 covering this improved method and apparatus ror 
forming Insulating tubes. 

The application was heard by the Controller of Patents. Mr. 
Temple Franks, and Sir Cornelius Dalton. 

Capt. Scott (who had changed his name from Schultz to Scott) 
was conducting the English business of Meirowsky & Co. when the 
war broke out. He felt that upon him devolved the liability ot 
carrying on the business. He was an English subject.and when h- 
joined the Forces he invited Messrs. Schultz & Co., the well-known 
firm of electrical engineers (of which his father was manavin- 
director), to ze to Manchester. take up the business, and manutac- 
ture under the patent. 

Mk. TEMPLE FRANKS said he saw no reason why the Court 
should not recommend the Board of Trade to grant a licence to 
him. and in the ordinary course that licence could be transferred to 
approved assignees, The Court would certainly snyyvest that his 
father. as representing Schultz & Co.. would be an assignee that 
would be approved by the Board of Trade. 

MR. Moritz, representing Capt. Scott. said he understood tt- 
Board of ‘Trade Committee would consider the ease of the Meirow-ks 
company. as they had given notice to that effect. 

Mr. FRANKS: Were there no machines ¢ 

Mk. Mortrz: Yes, of course, there were machines, 
they would have to control the transfer of these. 

MR. FRANKS : Probably it is not exactiv a leval position at th 
present moment. Therefore, you want a proper transfer from th 
Controller to Schultz & Co. of the assets and machines, 

MR. Moritz: My client is willing to buy up the assets of 
Meirowsky & Co, 

MR. TEMPLE FRANKs said if this were done, it would be an ad: 
tional reason for recommending that a licence be granted to Caw 
Scott. but, in any case, the Court would recommend a licence. He 
would communicate with the Board of Trade. and transmit to then. 
the effect of those proceedings, and the applicant would. in di 
course, hear from the Board of the issue of the licence. 


I supyp.- 


WILDE r. WALSALL ELECTRICAL Ca, 


AT Walsall County Court, plaintiff sued defendants for £5 19, 
damayes arising out of the repair of certain electrical apparatus. 
For the plaintitf it was stated that he used a mercury vapour 
lamp for producing artificial light. In December something wer: 
wrong with it. and plaintiff's manager went to the defemdart- 
works and saw Mr. Brown, defendants’ manager, who eventua’.: 
avreed to go down to plaintiffs premises. He found a wire he! 
either fused or broken, and he repaired it. Subsequently, when ter 
lamp was again lighted. a bulb fused. and the lamp wae destrove! 
Plaintiff subsequently found that by mistake Mr. Brown had èv 
nected the positive wire with the negative plug, and riee rers: 
with the result that the current was reversed. and caused tih 
destruction of the lamp. For the defence, it was contended the 
Mr. Brown explicitly told plaintiff's manager that be had hs 
no experience with mercury vapour lamps, and merely offered to G 
the best he could tor plaintiff out of a spirit of kindness. 
Judyment for the defendants. with costs. 


FOWLER r. MIDLAND ELECTRIC CORPORATION FOR POWER 
DISTRIBUTION. LTD. 


Ix the Chancery Division. on Monday. Mr. Justice Eve delivers 
judyement in an action in whieh the plaintiff sought to recover tr 
value of I8 £100 debentures issued by the defendants, and interes, 
The company had paid £1.890 into Court. together with inten- 
up to June 30th. 1913, and a premium of £45, and tbe real cia: 
was for interest subsequent to that day at 4} per cent. 

His LORDSHIP said the action raised the question whether it w. 
the duty of the issuers to seek their creditors “ within the realm: 
and to pay the money Without request. His Lordship held th: 
the company was) supplied. the day after the debentures mature 
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with the information as to the proper person to whom tender of 


payment might be made. He thought there was no defence to the 
action, and he gave judgment for the plaintiff, with costs, for 
Interest at 44 per cent. as from June 30th, 1913, ordering the pay- 
ment out to him at the same time of the amount paid into Court 
by the defendant company. 


WAR ITEMS. 


N The Tramways ot Vienna.—According to the ‘ Daily 
Felegraph,” if you want to travel by tramcar in Vienna now 
you must do so either between 5 a.m. and 9 a.m. or between 
5 pam. and 9 p.m. These are the only times when the tran- 
cars run now. *' Grave popular discontent has resulted.” 


_ Fire at Cockerill’s Works.—A great fire at the famous 
Ironworks of John Cockerill & Co., at Seraing, near Liége 
has resulted in damage to the extent of £80,000. The cause 
ot the fire is attributed to the enemy.—Financial Times. 


Copper.—The Central News Paris correspondent savs 
that the French Government will shortly submit to the 
Chamber a Bill making compulsory the declaration to the 
authorities of all copper or copper materials of any kinds 
except by persons holding less than 50 kilogramunes. 

Engineering Wages.—The Mersey engineering emplovés 
Who had apphed for a 10s. per week advance, have by 1,700 
votes to 1410 (a total poll of 3,110 out of 8,000) members) 
accepted an award of 4s. awarded by the Committee on Pro- 
duction. 


Higher Railway Rates after the War!—Lord Faringdon, 
chairman of the Great Central Railway Co., is credited with 
a remark which suggests that there imay be higher rates for 
goods trafhe after the war, owing to the excess of expendi- 
ture as compared with pre-war conditions. 

A.E.G. Workers.—The Amsterdam correspondent of the 
Daily Chronicle, under date February 24th, says that 8.000 
ciiployés of the A.E.G. in Berlin have made united demands 
for higher wages and suflicient food. 

Restricted Lighting: Accidents.—The number of fatal 
accidents in the Metropolitan Police District during the hours 
of darkness between August Ist, JO, and January Bist, 
LOL, was 954. The number killed by Zeppelins in the same 
district was 137. 

Export Prohibitions.—The Proclamation relating to ex- 
port prohibitions is further amended by an Order m Council 
dated February 23rd. Changes are made in a number of 
headings. (See London Gazette, February Zad.) 


Exports to China.—Further additions to the list of per- 

‘sons and bodies in China and Siam to whom exports Tay 
be omnes are given in the London Gazelle for February 
Byrd. 
_ Electrical Export Prohibitions.— Ihe following articles are 
in the list, issued by the War Trade Department, of things 
which are exempted from the necessity of licence or certifi- 
cate as far as the prohibitions relating to the export of steel 
are concerned :—Electricity meters and electrical instru- 
ments. These are otherwise included in prohibition C.” 
which prohibits their export ‘to all destinations in foreign 
countries in Europe and on the Mediterranean and Black 
Seas, other than France and French Possessions, Russia, 
Italy and Italian Possessions, Spain and Portugal, and to 
all ports in any such foreign countries, and to all Russiau 
Baltic ports.” 


Non: Essential Industries and National Service.—<An_ ini- 
portant deputation is to be received on March 13th by the 
Earl of Derby, Sir Edward Carson, Mr. Neville Chamberlain, 
and Dr. Addison. It will represent the Federation of British 
Tndustries, the British Manufacturers’ Association, the Asso- 
cration of Controlled Firms, and the Employers’ Parlamen- 
tary Association, and is to be introduced by Mr. George 
Terrell. The object is to press on the Government that in 
all matters relating to labour and the restriction of raw mate- 
rials used in non-essential industries the employers shall be 
consulted prior to jnstead of after the issue of orders. The 
present system, it 1s contended, has been productive of dis- 
content, of unrest. and of loss of time and output, while the 
result in many cases has been the rescinding or amendment 
of the order.— Morning Post. 


Sarmon Applications.—At the Shoreditch Tribunal. 
Mr. G. Benkert, of 48, Wilson Street, E.C., electrical and 
vencral contractor, appealed for H. Burningham, aged 3l 
years, classed C1, an electrician, for the second time. Mr. 
Benkert said tbat the man was a qualified electrical man, and 
he was trusting him with the installation of a 10-wire tele- 
' phone in a controlled factory, a job that he would only trust 
to a very experienced electrician. It was impossible nowa- 
- davs to find anybody to replace hands in this business. He 
had a large number of contracts for electrical work for offices 
and buildings. 
kert said he should appeal against the decision. 

- At the Newmarket Tribunal, the Electric Tight Co. ap- 
pealed for a stoker, aged 33 (married), one of two stokers 


The Tribunal dismissed the appeal.- Mr. Ben- - 


employed. Three months’ temporary exemption was allowed, 
the military authorities to try and find a substitute in the 
Ineantime.—The appeal of a youth of 18, described as 4 
student of wireless telegraphy, for exemption until after an 
examination in April, was refused, but the father was in- 
formed that if he took to the recruiting officer a certificate 
that his son was to sit for examination within three months 
he would, in accordance with a War Oflice instruction, not 
be called up until after the examination. 

The Military Representative at Northamptonshire Appeal 
Tribunal, on Friday, appealed from the decision giving ex- 
emption, with leave to make a further application, to A. 
Hutchins, 29, married, electrician, wireman, and motor jn- 
spector, and W. Trusler, 39, married. general labourer, both 
in the cmploy of the Northampton Electric Light & Power 
Co., Ltd. He said the appeal against Hutchins was on the 
uround of age, he being under 31, and the ground of appeal 
in the case of Trusler that he had forsaken what appeared 
to be a more useful occupation, that of a milkman, to be- 
come a labourer. Ald. F. H. Thornton, J.P., the chairman 
of the company, resisted the appeals. The certificates, which 
were for April Brd. were extended to May Brd, but that for 
Trusler was made final. 

At Dover, further exemption for W. J. Holmes (39) was 
applied for, he being engaged in the delivery of coal to the 
Corporation electricity works. He is in Bl, and with the 
assent of the Military Representative, who said that thev 
did not worry about B1 men of that age, four months were 
granted. 

At Brighton, a firm of electrical engineers appealed for an 
electrician, aged 39 and in class B2, one of two left out 
of a stalt of 18. The man, it was stated, had been in the 
business for 15 years, his work was skilled and important, 
and the Labour Exchange could not supply a substitute. 
Three months were conceded. 

At Northwich. the Electrital Supply Co. appealed for an 
apprentice to electrical engineering, aged 18, engaged at a 
sub-station as attendant. It was claimed that the appren- 
tice was in a certified occupation, and that much of the 
company's supply was utilised for munitions. The appren- 
tice was in Class Cl only, and the company offered, when 
the days got longer and the load was lichter, to try and 
release three other apprentices when they became of military 
age in April and May. The Tribunal allowed temporary ex- 
emption until May Bist. 

Oswestry Tribunal has granted exemption until April ist 
to Mr. W. I. Farrar (37), electrician, who is in Class Al. 

The Grantham Tribunal has disallowed a mihtary appeal 
against conditional exemption held by P. A. Baxter (23). 
electric light and power wireman with the Urban Electric 
Supply Co. 

At Peterborough, the Electric Traction Co. appealed for 
four meu. with the following results :—J. G. Manning (28, 
Class A), tramway electrician and mechanic, three months; 
C. W. Arnitage (29, Class A), tramway foreman, refused; 
G. A. Maywood (33), fitter and mechanic, three months; F. 
Woodman (41. B2). trattic inspector, two and a half months. 

Before the Surrey Appeal Court, the Woking Electricity 
Supply Co. appealed for J. D. Fowler (23), electrical wire- 
man, in Class B2. The Chairman said that the Tribunal 
were of opinion that it would be a waste of power to let 
a skilled man go into the ranks of a labour battalion. He 
should be employed in a skilled capacity. If the Military 
Representative could assure them that he would be em- 
ploved in that capacity they would be prepared to release 
hint: otherwise they would not do so. Lieut. Courthope 
replied that Fowler would probably be made a signaller. 
Exemption was refused. 

At Shoreham (Sussex). exemption was sought for three 
electrical fitters engaged in the running and upkeep of elec- 
trical plant at Shoreham Camp, and who had never been 
badged. A final month was given in each case, the Tribunal 
being of opinion that if the men were needed the Military 
could look after them themselves. l 

At Paignton (Devon), the Electric Light Co. appealed for 
their assistant engineer. and he was, with the assent of the 
military, exempted until a substitute satisfactory to the com- 
panv is found. the Tribunal to decide the question of sut- 
abilitv in case of dispute. The company had complained that 
a substitute sent to take the place of an electrician Was 
utterly unfit for the position. l 

St. Ives (Hunts) Tribunal have granted six months’ exemp- 
tion to S. J. Allen, electrician in charge of the plant at the 
works of Messrs. Enderby & Co. 

Aldershot Tribunal, on February 23rd, beard an appeal by 
the Traction Co. for Mr. A. E. Webster, (31, general service), 
secretarv to the company, and he was given one month final. 

The North Riding of Yorkshire Appeal Court has dis- 

missed an appeal by the Wensleydale Gas & Electricity Co., 
Ltd., against exemption granted until April 15th only, to the 
manager of the undertaking and to an electrician on the 
staff. 
At Gloucester, the Corporation appealed for a storekeeper 
(32. in Class B3), engaged at the tramway depot. Mr. F. H 
Corson. manager, said that the man was doing work which 
was highly specialised, the goods dealt with being quite 
outside the ordinarv class of engineers’ stores. Exemption 
until April 30th, with leave to appeal again, war granted. 

A military appeal against conditional exemption granted 
last May to Mr. J. Launchberry (25), engineer in charge of 
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the station of the Faringdon Electric Light & Power Co., 
has been disallowed by the Tribunal. 

At Bexhill-on-Sea. the Corporation Electric Light Commit- 
tee appealed for Messrs. R. C. Carter (28), chief assistant 
engineer: J. L. Eldridge (39), cable jointer. in Class B1; 
W. C. Winborn (29), engine driver on the beavv shift. general 
service; F. J. Stratford (22), senior shift engineer at night; 
and ©. Hall (21). on the dav shift. Mr. C. A. Frost. borough 
electrical engineer. said that Mr. Carter was the sole remain- 
ing technical engineer in the department. Before the war 
thev had a staff of 47; now thev had only 25. Eicht men 
had been released, on account of the decrease in public light- 
ing, and thev were doing more work with fewer and vounver 
men. He added that he could not possibly do without the 
men appealed for. Conditional exemption, without time 
limit. was given to Messra. Carter, Eldridge. and Winborn; 
the other cases were adjourned for a month for the provision 
of efficient snhstitutes. 

At Maidenhead. conditional exemption whilst thev remain 
in their present occupation was granted to Mr. W. L. Chubb 
(32), assistant engineer and deputy-manager of the Corpora- 
tion electricity undertaking: G. A. Cox (32), shift engineer; 
and E G. Pink (35), chift engineer. 

At the Shoreditch Tribunal, an electrical wire coverer ap- 
pealed for a man. aged 38 vears. classed “A” for general 
service, a mechanical fitter, for the second time. He said 
that the man was the onlv one thev had to look after the 
machines. and they onlv had two other males in their em- 
viov, whilst théy had 19) women constantly emploved. Thev 
had orders for about £3.00 worth of covered wire, trench 
wires, and other electrical annaratus for the Government. 
They had 100 insulating machines cooing, and did all their 
own work. This man was absolutely indispensable in case 
of a breakdown. The turnover last vear was £17.00, and 
the business was keeping up. The Tribunal granted four 
months’ exemption. - 

At Bridlington. on Februarv rd, the Borouch Electricity 
Committee appesled for an indentured apprentice. aged 18 
years and 3 months, on the ground that he war indispensable 
on account of the number of men who had left for military 
service, It was decided to respite the anneal for a month 
in order that the acting borouch electrical eneineer (Mr. 
Ffrench) might try a substitute offered by the Military. 


BUSINESS NOTES. 


New Zealand.—< firm at Hawera, controlling a lighting 
system there (three-phase alternating. 50-cvcle ; high tension 3.50- 
volt: low tension 220/230 light, 380/400 power), desires to get into 
touch with United Kingdom manufacturers of motors, transformers, 
lamps. fittings. and switchgear. The firm is also prepared to act as 
arent for United Kingdom manutacturers of all classes of engi- 
neering material.— Board of Trade Journal. 


The Business Names Act.—Mr. James Martin, chair- 
man of the Parliamentary and Commercial Law Committee of the 
London Chamber of Commerce, writes as follows :— 


May I seek the hospitality of your columns for the purpose of calling 
attention to the obligation imposed by the Registration of Business Names 
_ Act on shopkeepers and othertradesmen, and, in fact, on everyone carrving on 

a business or profession in this country (except linuted hability companies and 
other corporations)? 

This Act provides that on and after March 21st next, all persons carrying 
on business in this conntry must trade under their own true names or else 
must be registered. 

The object of the Act is to enable everyone to know with whom they are 
trading, and if persons are trading under their own names, with no additions 
except their Christian name or names (or the initials thereof), it is not 
necessary to register; but if anything is added to the true name, or if a 
business is carried on under a fancy title, registration must be effected between 
February 21st and March 21st, on pain of heavy penalties. 

A simple instance will serve to show what is required. If, for instance, 
John Smith owns a business, he may trade as “John Smith "’ or “J. Smith,” 
and need not register; but if he trades as ‘‘ Smith & Co.,” or adopts a fancy 
title, such as ‘‘ The General Drapery Stores," registration must be effected. 
And in addition to registration, all business letters, trade catalogues, trade 
circulars and showcards which are issued or sent to any person in any part 
of His Majesty’s Dominions, must show, in legible characters, the true name, 
or names, of the proprietors of the business, ana the present nationality, or the 

nationality of origin, if other than British. 

- The individuals and business finns who are not trading under their own 
name, or names (with no additions thereto), are liable, if not registered by 
March 21st next, to a penalty up to £5 per day for every day of the offence, or if 
such individual, or firin, enters into a contract while not registered, such 
contract cannot be enforced by the law if the other party should want to get 
out of it. It is also open to any private individual to set the law in motion 
against a defaulter, except in regard to Sec. 18 (publication in trade cata- 
logues, &c.), where the consent of the Board of Trade must be obtained. It is 
understood that the forms for registration will be obtainable on and after 
February 21st, from the principa! Post Officcs, and the offices of the Registrar 
for England and Wales are at 39, Russell Square, W.C. . 


The British Industries Fair.—The third British 
Industries Fair is now open at the Victoria and Albert Museum 
and the Imperial Institute. In spite of the restrictions imposed by 
the war, it is larger, both from the point of vicw of the number of 
exhibitors and from the area covered, than it was last year. The 
Toy Section is in the Imperial Institute. 
Section and other Sections are in the Victoria and Albert Muscum. 
. From the point of view of the number of exhibitors, the Toy Section 
` is thb strongest scction in the Fuir. ; 


The Pottery and Glass - 


In the Glass Section there ir an interesting exhibit showing the 
advance which has been made in the manufacture of chemica! 
glass. No fewer than six firms are showing chemical glassware 
Which was before the war almost entirely manufactured abroad. 
The China Section, too. contains specimens of laboratory porcelain, 
an almost exclusively German product previous to the outbreak of 
war. 

The Fair. which will be open from LO a.m. to 6 pm. each dar. 
will close on March 9th. 

The following are selections from the exhibits announced in the 
Otħeial Catalogue :-— 

Messrs. Anglite. Ltd.. 68, Cowcross Street, London. E.C., exhibe 
“ Anglite,” a substitute for “Galalith.” a German production. sur- 
able for electrical fittings and insulating materials, telepbone 


accessories, KC. 


The British Ever-Ready Co.. Ltd., of Hercules Place, Hollowar. 
N., show their dry cells and batteries, accumulators. pocket lamp, 
torches, hand lamps. reading lamps. and other electrical! specialities. 

The British Glass Wool Co., of 1344, Holloway Road, N.. exhibit 
glass wool for the electrical trade, glass fibre, commutator 
cleaners, Ac. 

Messrs. Doulton & Co., Ltd., of Lambeth, exhibit chemical lato- 
ratory porcelain. 

Duroglass, Ltd.. of 14. Cross Street, Hatton Garden, E.C., show 
chemical and laboratory and other glassware. 

The Edinburgh and Leith Flint Glass Co.. of Norton Park. Edin- 
burgh, exhibit bulbs, tubing. and rods for electric incandescent 
lamps, black vitrite for electric lamp cap filling. &c. 

Mr. P. Hayman, of 8, Long Lane, E.C., shows electrical tor 
specialities. 

Messrs. Icknield Glass Works (Oslers). Ltd., of Birmingham. 
exhibit electric lamp bulbs, electric light shades, &c. 

Messrs, W. A. & R. J. Jacobs. Ltd., of 94, Leonard Street, Fins. 
bury. E.C., display their electric pocket lamps. 

Messrs. Molineaux, Webb & Co., Ltd.. of Kirby Street, Ancoat: 
show electric light and arc lamp globes and shades. 

Messrs. John Moncrieff. Ltd.. North British Glass Works, Perth 
show engineering and laboratory glassware, miners’ lamp glasses. 
and glassware for electrical purposes. 

The Pytram Manufacturing Co.. of Dunbar Road, New Malden, 
show electric light fittings. advertising novelties. &c. 

Messrs. H. G. Richardson & Sons, of Stourbridge, exbibit glass 
electric fittings. 

Messrs. Ward & Goldstone, of Springfield Lane. Salford. have an 
exhibit of their electric pocket and hand Jamps. portable lamps, 
batteries of many types, model motors and dynamos, and elec- 
trical novelties, for all of which they are so well known to our 
readers, 

Messrs. Thos. Webh & Sons, Ltd.. of Stourbridge, in addition te 
many lines of glassware, show electric light standards, candle- 
sticks, AG, 

The Wood Bros. Glass Co.. Ltd.. of Barnsley, shows scientific 
and laboratory glassware, electric bulbs, fash lamp lenses, X-ray 
bulbs and tubing. &e. 


Trade Announcements.— Messks. Booto & BOMFORD. 
LTD., announce that their new address, following the fire, i 
21.Castle Street. Cardiff. Telephone 1466; telegrams : “ Induction. 

THE NEW SWITCHGEAR CONSTRUCTION Co., LTD., recently 
registered. has established works and offices at Sutton, Surrey, on a 
site immediately adjoining the L.B. & S.C. Railway, and close to 
Sutton Station. The premises are especially laid out for the 
erection of large power rwitchboards, and the machine tool equip- 
ment is quite modern. The buildings and site will admit of con- 
siderable extensions. The directors of the company are well-know: 
business men and engineers, being Mr. C. E. Cleeves, a South Wailes 
colliery owner; Mr. James Hall, for a number of years manager o! 
the switchgear depart mént of the Union Electric Co., Ltd., and lately 
general manager of the Switchgear Construction Co., Ltd. ; and Mr. 
W. Walter Hughes. an electrical and mining engineer of wide expe- 
rience, who will act as consulting engineer to the company. The 
company has acquired the business of the Switchgear Constructi:n 
Co., Ltd.. of Park Street, Southwark, London, S.E., from the Cor- 
troller appointed by the Board of Trade, and will specialise in the 
production of high, medium, and low-pressure A.C. and D.C. switch- 
wear, oil switches, and circuit-breakers, instruments and cognate 
accessories for the class of gear referred to. The high-tension gear 
is of designs which have been standardised, and is already wel 
known, it having been given considerable vogue by the Union 
Electric Co., Ltd. The gear complies in detail with the officia: 
regulations as to the use of electrical energy in mines, factories. 
and textile mills. The new company is entirely British in its 
capital, directorate, and staff, and the heads of the firm have had 
lengthy experience of switchyear practice. The company is makin. 
special arrangements for the development of*its export business. 


Dissolutions and Liquidations TELEPHONE DEVELOP- 
MENT Co., Ltp.—This company is winding up voluntarily. 4 
meeting of creditors is called for to-day, at 22, Broad Stre: 
Avenue. E.C. Creditors should send particulars of their debts. 
ke., to the liquidators (Messrs. J. E. Kingsbury and A. Anns). tr 
March 19th. i 

-WHEATLEY KIRK. PRICE & Co., valuers, engineers, &c.; 46, Wat- 
ling Strect, London. E.C.—Mr. E. A. Sherley-Price has retired from 
the firm. The business will be continued by Messrs. Henry Sherlerv- 
Price, J. Place, Horace Sherley-Price, and M. H. Cutler. i 


Fire. —A fire at the works of Messrs. C. HORNE & Co. 
electrical engineers, Middlesbrough, last Friday, caused d a 
estimated at £1,000. 
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Bankruptcy Proceedings.— WHITEHOUSE, J. R., Golder’s 
Green, managing director of an electrical engineering company. 
Application for discharge refused on January 23rd, at Barnet 
Court, on the ground that the bankrupt’'s assets are not of a value 
equal to 1Us.in the £ on the amount of his unsecured liabilities, 
and the Court being of opinion that the debtor's conduct during 
his course of trading has been most improper. 


Catalogues and Lists —Power Puant Co., Lrp., West 
Drayton, Middlesex.—Catalogue P84 (32 pages), containing full 
particulars, including technical notes, diayrammatical tables, price 
tables, weights, code, &c., of their turbo pumps with patent 
diffuser. 

GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street. 
London, E.C.—Leaflet L2,092, giving particulars and prices of 
electric bells for use on power circuits. s 

MESSRS. SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham. 
— Postcards Nos. 654 and 655. giving diagrams relating to their 
industrial lighting reflector fittings for workshop and office lighting, 
also prices of same. . 

“Z` ELECTRIC LAMP MANUFACTURING Co., Lirp., Southfields, 
London, S.W.—A collection of advertising leaflets, giving prices 
and particulars of their drawn-wire lamps: traction, motor-car, 
candle-type, sign, and flashlight lamps. Trade buyers can have 
quantities overprinted with their own names, for use as correspond- 
ence enclosures, &c. 

Mrssks. HART & Co., of Bonnington Works, Newhaven Road, 
Edinburgh, have sent us a large hanging calendar (monthly slips), 


a upper half of which is a coloured picture, * In the Good Old 
ays. 


LIGHTING AND POWER NOTES. 


Accrington.—PRICE Revisiox.—The Electricity Com- 
mittee has decided to increase the flat rate for lighting from 4'8d. 
to 5d. per unit: for heating, from 1°2d. to l'3d.; and to those who 
are on the rateable value tariff. the price of current per unit 
will be increased from ‘ëd. to ‘7d. These charges are subject to 
2} per cent. discount. For power purposes there is to be an all- 
round increase of 10 per cent. 


Australia. —HYDRO-ELECTRIC Proposats.—The report 
of Mr. de Burgh, envineer-in-chief for rivers and water supply. on 
the proposal to utilise the Murrumbidgee river at Barren Jack for 
hydro-electric and irrigation purposes, points out that 1,460 KW. 
could be made available continuously, providing over nine million 
units per annum within a radius of 100 miles, within which area 
a number of towns are situated. The proposal would facilitate 
electric pumping for water supply, and thereby save the cost of 
fuel for steam pumping, which fuel has to be conveyed from 
Sydney. The estimated cost of constructing a power house, with trans- 
mission lines and step-down transformers. to five towns, would be 
£100,000 ; the annual working and capital charges would be £9,095, 
while the revenue estimated to be derived from the sale of 3.600,000 
units for power and light would be £11,686. leaving a direct protit. 
It is considered that there would be no diiticulty in disposing of 
the remaining energy in towns in the area, and that a considerable 
saving of fuel from the State's coal reserve. or of timber. which is 
being used as fuel. would result.— Sydney Morning Herald, 


Batley — Minimum Cuarces.—The Electricity Com- 
mittee has decided to impose the following minimum charges for 
the supply of electrical energy, exclusive of meter rents, as from 
April lst next :—Lighting. 25s. per annum ; power, £2 13s. 4d. per 
annum ; lighting and power, £2 13s. td. per annum. 


Bolton. — LINKING-UP.—A conference of representatives 
of electricity works in Lancashire was held at Bolton, last week, 
to discuss the linking-up of such undertakings. Another con- 
ference was to be held at Manchester, last Friday, to consider 
inter-action with a view to the better use of electricity in 
Lancashire. 


Colchester.—PROPOSED NEW Power Sratioxy.—The 
T.C. has decided to prepare a scheme for a new generating station 
at Hythe, and to ascertain the cost of a motor-alternator for use at 
the power station, and of a main from the station to the shipyard 
of Messrs. Rennie, Forrestt, Ltd. 


Continental.—Russta.—The Council. of Ministers has 
approved two propositions for the supply to Petrograd of elec- 
tricity generated by the Finnish waterfalls. It is proposed to use 
the smaller Imatra waterfall; at the same time, it is necessary to 
arrange for the expropriation of private interests that would inter- 
fere with the carrying out of the scheme. For the hydro-electric 
construction an assignment of 32,000,000 roubles is asked for, and 
it is intended to complete the work in 1918. A special Govern- 
ment Waterfall Committce is being formed, subject to the Minister 
of War as president of the Special Defence Council; the Council of 
Ministers has approved the proposition of the Imperial Finnish 
Senate to obtain for the Finnish Treasury the expropriation rights 
of the Vallinkoski waterfalls. The Finnish Senate proposes to use 
the power of these falls for the electrification of the Finnish 
railways and the transmission of electricity to Petrograd. 

IraLy.—The Italian Government has granted to the Società per 
ls Forze Idraliche della Silla water-power concessions in the upper 
valleys of the rivers Neto, Arno and Ampollino, for irrigation and 


electric supply purposes. The concession is for 60 years, when the 
works, &c., revert to the State: the company undertakes to supply 
eneryy for working the Calabro-Lucanno railway, and to produce 
20.000 H.P., the estimated cost of the scheme being 70,000,000 lire, 
—B. of T. Journal. 


Dungannon (Co. Tyrone).—A public meeting has been 
held to support a scheme by Mr. John Cunningham, an ex-member 
of the Urban Council. for lighting the town by electricity. 


Gorey. — E.L. NCHEME.—A syndicate is being formed at 
Gorey (Ireland) for the purpose of lighting the town by electricity. 


High Wycombe.—Streer Licnrixnc.—The Electricity 
Co. has issued a writ avainst the T.C. for the sum of £1.20, 
claimed to ‘be due to it under the lighting contract for the year 
ended December 31st last. The action is to be defended. 


Hull.—Loan Sanerron.—Sanction has been received 
from the L.G.B. for the borrowing of €60.000 for extensions of 
the electricity undertaking. Of the total amount, £30,000 is for. 
new mains and €15.000 for a sub-station. 


Huddersfield.—Yrar's Workine.—The Corporation 
electricity department made a gross profit for the last financial 
year of £24,051, as avainst £21,610 in the previous year; and after 
allowing for the usual capital charges, &c., £2,200 is applied to 
relief of rates and £1,809 carried to the depreciation fund, which 
amounts to £10,569 -of which £10,000 is invested in War Loan. 


India.—The official opening of the electric power station 
of the United Provinces Electric Supply Co.. at Lucknow, took 
place on January 17th, his Honour the Lieut.-Governor performing 
the ceremony. Owing to the war, it has not been possible to 
obtain the delivery of the large engines ordered. but a sinall supply 
Will be available from the auxiliary plant and battery for the use 
of the public. In order to meet the anticipated demand. the com- 
pany has purchased two second-hand plants which were available 
in Calcutta ; each of these is 200 KW.—Jadian Engineering. 


Kilmarnock,— YEAR'S WorkING.—The annual accounts 

of the Corporation electricity undertaking show that 5.026.000 
units were sold during the year ended May 15th last. as compared 
with 2.629.000 in the previous year; of these, power absorbed 
4.233.000 units, as avainst 1,933000 units in the previous year, 
lighting and traction units also showing a small increase. As 
shown in the description which appeared in our columns last 
June, the Kilmarnock undertaking now comprises a very large 
tract of country outside the borough, served by 11.000-volt, three-~ 
phase transmissions, and a considerable load is developing. mainly 
for power supply. Che plant capacity has risen from 3,030 to 
&53U KW. in the vear: the rotary sub-station plant from 800 to 
1.550 KW. ; and the transformer sub-stations from 10 of 1,315-K. V.A. 
capacity to 25 of 4,120-K.v.A. capacity. The total H.P. of motors 
supplied increased from 4,127 to 7,314, of which 2.375 H.P. is in the 
extended area. The maximum load for power and light was 
2.400 KW.. and for traction 245 Kw. During the year. 14.285 tons 
of coal (at 8s. 7d.) per ton) were used, as ayainst 8,237 tons (at 
4s. 2d.), and the average coal cost rose from 'l57d. to ‘203d. per 
unit sold, the load factor having improved from 21°5 to 24°3 during 
the year. The financial results. brictly, were a total revenue of 
£?2.299 (the averare price received for the whole supply being 
roughly Id. per unit); total working costs, £12.206 C5S5d. per 
unit sold), and a gross profit of £10,033, as compared with £8,282 
in 1914-15. After meeting interest and loan charres, the net 
profit was £3,342, as against £3,726 in 1914-15. The reserve fund 
in hand amounts to £10,338, and the depreciation account to 
£3,726, 
Leicester.—Prict INcREASE.—The . Electricity Com- 
mittee has decided to increase its charges tor electricity for power 
purposes by 15 per cent. on the existing charges, and the charges 
for electric light supply from 4d. and 44d. per unit to 5d. and 
54d. per unit. The total number of customers connected to the 
power supply mains from the Lero station is 292. The total H.P. 
installed on consumers’ premises at the present time is 11,100 H,P., 
which shows an annual net increase of 22 per cent. 


Loughborough.—Piaxt Extrnsions.—The T.C. has 
decided to apply to the L.G.B. for sanction to the borrowing of a 
loan of £27,225 for proposed extensions at the electricity works, 
being part of a large scheme which it is estimated will eventually 
cost the town £50,UUU, 


Mexboro’,.—PuaNxt Extenstons.—The Council's elec- 
tricity works have been twice enlarzed since they were erected, 
and a further scheme of extension, at an estimated gost of £10,000, 
is at present under consideration. 


Norwich.—PRorosep Loax.—The T.C. has decided to 
make application to the L.G.B. for sanction to the borrowing of 
#£5.50U0 tor the construction and equipment of the King Street 
sub-station. 


Tasmania.— Mr. J. H. Butters, manager of the Govern- 
ment Hydro-electric Department. has just finished a tour of 
inspection of the King River, with a view of determining its 
suitability for the generation of hydro-electric power for the Mount, 
Read. Koseberry mines, a new company under the control of the 
Mount Lyell Co., which is establishing large metallurgical works 
at Zeehan for the treatment of the zinc and lead ores of the West 
Coast. Mr. Butters states that the scheme would generate about 
23,000 H.P., but surveys which were to_ be_carried out might reveal 
greater sources of power=Uelbournée Aye. 


238 


THE ELECTRICAL REVIEW. 


{Vol s0, No 2o49 Maren 2. 1917. 


According to the Velbourne Age, it is officially stated that the 
Mount Lyell Co.'s officers have found an almost ideal scheme for 
generating hydro-electric power on the King River, which will 
ywive approximately 4,000 H.P. The catchment area is over 200 
square miles, 


West Ham.—The L.G.B. has informed the T.C. that as 
the Ministry of Munitions does not consider the proposed electrical 
machinery necessary for war requirements, it is unable to pive 


sancetion to a loan for it. The L.G.B. is to be asked to reconsider 
the matter, 


TRAMWAY and RAILWAY NOTES. 


Accrington.—Fakk INcreases.—The Tramways Com- 
inittee has recommended the T.C. to increase the fare on the 
[laslingden section from = 3d. to 4d.. and to discontinue the penny 


return fares for workpeople. the twopenny return fares to remain 
as at present. 


Argentina.—The Anylo-Argentine Tramway Co, has pre- 
Rented a petition to the Chamber of Deputies asking that it should 
be excepthd from the operation of the new law creating a 5 per 
cent. import duty on articles hitherto imported duty free. so far as 
effects the construction of its underground lines and the surface 
lines connected therewith. The company points out that its under- 
yround system was projected on the basis of cost prices of articles, 
free of duty. and submits that it would be unjust to place this 
burden upon the later stages of the construction. Moreover, the 
Tramway Co. is exempted from all national taxation. and also the 
falling off in receipts during the past two vears would make the 
projected tax fall very heavily upon it.—/ersew of the Rirer 
Late, 


Australia.—The proposed expenditure on railway works 
in Victoria during the current financial year includes € 775,000. for 
the electrification of the Melbourne suburban lines, excluding the 
construction and structural alterations of rolling stock. - Zenders. 


Bingley.—On the recommendation of the Electricity and 
Tramways Committee, the Council is arranging to interview the 
Keighley authorities with regard to facilitating the linking-up 
after the war of the Keighley tramways with the Bradford tram- 
ways, Which extend through Bingley to Cross Flatts. 


Blackburn.—The receipts on the Corporation Tramways 
for the past I1 months were £57.90), or £1,363 below those of the 
previous year. The recent increase in fares has made little 
difference in the number of passengers, but has increased receipts 
considerably. 


Blackpool.—The traflie returns from April Ist last show 
receipts of £27,727, an increase of £13.268 on the previous year, 
and over £2.000 more than tn the record year of 1913, 


Brighton Railway Electrification.——Vhe chairman meu- 
tioned at the company’s annual meeting that the contractors for the 
electrification were proceeding as well as could be expected under the 
present conditions, Certain widenings were required. and they 
proposed to proceed with them aa rapidly as possible. so that 
vreater use might be made of electrical working when the oppor- 
tunity occurred. 


Burnley.—The Tramways Committee has decided, owing 
to reduced income, to recommend the Council to abolish ordinary 


discount tickets and the periodical tickets issued to students and 
apprentices. 


Hyde.— The Joint Tramways and Electricity Board has 


decided to support the Hyde petition against the Ashton Corpora- 
tion Bill. 


Kilmarnock.— YEAR’s WorktING.— Published data for 
the vear to May 15th, 1916, shows that 2.412.087 passenvers were 
carried and 275.349 car-miles run. The revenue amounted to 
£8,865, und after meeting working expenses (about £1,000 in 
excess of the previous year) and providing for interest and loan 
charges and £1.160 to depreciation. there was a net deficit of 
£3,008, us against £2.377 in the previous vear. Unlike many other 
undertakings, the revenue showed only a slight increase. but the 
mercentaze of operating expenses to receipts increased from 796 
to 57075. . 


North-Eastern Railway Electrification —Presiding at 
the annual general meeting held at York. last week. Lord Knares- 
horowrh stated that they had now had more than a year's expe- 
rience of operating the Newport-Shildon mineral line by electricity. 
and although the accounts for cost of construction were not yet 
complete. they were satisfied that the venture would justify a 
charge of £100,000 against capital. ` 


North-London Railway Electrification.—Lord Rath- 
more. presiding at the annual meeting of the company. referred to 
the provress of the electrification of the line which formed part of 
the large scheme of the North-Western Co., mentioning that the 
falling off in passenger traffic had been arrested. and until fares 
were raised and services restricted. there had been increases week 
by week. 


North-Western Railway Electrification.—Speaking at 
the annual meeting of the company, Sir Gilbert Claughton men- 
tioned that arrangement had now been made for a through service 
of electric trains from Watford to the Elephant and Castle, using 
tube rolling stock. The Broad Street-Richinond electric services 
were started in October, and pave promise of a return of the larve 
passenger trafic which that line formerly enjoyed, but they could 
not look forward to a complete fulfilment of their hopes until the 
complete scheme was in operation. 


Oldham.—The local Tramways Committee has been 
informed by the Manchester Tramways Committee Chat it cannot 
put any additional cars on the Manchester to Oldham line, owing 
to the scarcity of skilled labour, 


Paraguay.—-The employes of the tramway company of 
Asuncion are avain on strike. as are alsothose of the electric power 
station. The city has been without electric light. The strike 
movement threatens to spread to other industries.-- Reerew of thi 
River Plate, 


Rochdale.—TVhe ‘Tramways Committee has declined an 
application from the female conductors for a war bonus, leaving 


the latter to apply to the Committee on Production if ther 
think tif. 


South-Western Electrification.—At the annual meeting 
of this company, Mr. Hugh W. Drummond stated that although 
the final accounts had not yet been settled. the actual cost of the 
portion of the electrification scheme carried out would amount 
approximately to €1.365.000, During the whole of the vear their 
increased revenue from local passengers in the electrified area wa 
£77,000, The additional maintenance and working expenses due to 
electrification were £120,000, and the saving in locomotive expensis 
owing to the discontinuance of the steam trains was £73.000, Tx 
the first vear of electrification a profit had therefore been secured 
of €30,000, after charging revenue with the necessary amount to 
provide for the replacement of the electrification machinery and 
equipment. The experience of the electrified portion of their 
suburban lines had been, in every sense, satisfactory. 


U.S.A. EXTENSION OF MILWAUKEE ELECTRIFICATION, 
—-The directors of the Chicayo, Milwaukee and St. Paul Railway 
are about to electrify two additional engine divisions, extending 
eastward from Seattle to Orthello, about 220 miles. and crossing the 
Cascade Mountains on to the plain in the eastern part of the State 
of Washington. 

Across the plain, 200 miles away, is the western extremity of the 
original 440-mile electrification of this company, at Avery. Idaho. 
For the present this level intermediate section iR to be steam 
operated. ultimately. however. it is proposed to cleetrifiy the 
whole western end of the system to the Pacific. a distance ol 
nearly 900 miles. 

According to Mr. Goodnow. assistant to the president. the new 
electrification is being undertaken because of the phenomenal 
success of the electric zone already completed. the outstanding 
teature of which is the ease with which heavy freight traina ar 
handled on the mountain grades. Five freight trains of abou 
60 ears each are moved daily each way across the mountains bv 
the electric locomotives, and it is estimated that four hours’ time 
is saved by each train on each 100 miles of road. 

The surveys for the new work have been made and simiiar 
equipment will be provided, the line operating on the 3.000-volt 
direct-current system. 

The Great Northern Railway. St. Paul, Minn.. is arranging te 
construct a 120,000-H.P. hydro-electric plant at Lake Chelan tu 
aupply energy for operating its Cascade division. 

Owing to the shortage of available power from the Niayara 
plant, the International Railway. Buffalo. has had to temporarily 
Ruspend service on its Niagara Falls local lines for several hours a 
day. 


West Ham.—At a conference between representatives of 
the L.C.C.. West Hain, Leyton. and East Ham Councils. a new scale 
of fares was arranged to come into operation on through-runnin: 
routes on March Ist. 1917. Female labour is to be enyagred to 
undertake car cleaning during the day. The Tramways Committe 
has adopted a report from the electrical engineer upon the œm- 
dition of the machinery at the venerating station, and suggestin 
that further converting plant be installed, and certain alteration- 
in the traction supply network be made to enable a larver propor 
tion of the work to be dealt with through the medium of tle 
general alternating current supply, 


TELEGRAPH and TELEPHONE NOTES. 


Australia.—On December 20th, Mr. Justice Higvins 
gave final judgment in the claim of the Australian Postal Elec. 
tricians’ Union avainst the Postmaster-General and the Pub): 
Service Commissioner. He said he had substantially adopted the 
provisions of the more recent linemen’s award in order to give 
officers the benefit of acting in higher positions. whether thos 


-positions had occupants or not. and to give them the benefit of the 


increments as Well as the minimum salary for higher officers. H- 
had been frustrated by Section 12 of the Public Service Net ot 
1915 in his endeavour to prevent_the lappointment of adults of 3 
10, or 50° Wears sas) juntorjmechanies, (“There were no tewer thar 


. motors. 


’ of house-service meters. 
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167 successful candidates for appointment as junior mechanics. 
and only 23 of these were under 21 years of age. This seemed to 
him to be a scandalous abuse of the position of junior mechanics, 
which was primarily ineant for boys.— Sydney Daily Telegraph, 


Calcutta, —'The Director-General of Posts and Telegraphs 
has decided to open public telephone call offices at local post and 
telerraph offices in Calcutta. Should the system be found to pay 
its way. it will be extended to other places in the city. The 
charge will be anuas 2 per connection of three minutes’ duration, — 
Indian Engineering. 


New Wireless Stations. —A wireless station has been 
erected at Cape Juby, W. Africa. which will be in communication 
with Spaiu ria the station at Teneriffe. Stations are also to be 
installed at Arauca and Orocue, in Colombia, the former communi- 
cating with Venezurla. 


Persia, — Telegrams may now be forwarded to the under- 


mentioned places at the rates stated :—Abadan, Persia. 2s. 7d. a 
word ; Koweit, Mesopotamia, 2s. 3d. a word. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Powell-Duffryn Steam Coal Co. 


Stores Manager, Aberaman Offices, 


Aberdare.— March 7th. 
Electrical goods for 12 months. 
Aberdare, 

March sth. U.D.C. Annual tenders for cable, meters. joint 
boxes. electric lamps. &c.. for the Electricity and Tramways 
Department. See “ Official Notices ` February 23rd. 


Australia,— ADELAIDE.—March 28th. P.M.G.’s Depart- 
ment. Telephones, telephone parts, line and battery material, &c. 
Schedules 444 to 453. See “Official Notices ` February 2nd. 

MELBOURNE.-—-March 7th. Council. 1,048 electricity recording 
meters. See" Official Notices ` February 9th. 

Barrow.—March Sth. Corporation. 
for 12months. Borough Electrical Engineer. 


Bedwas (Mon.).— March 8th. Bedwas Navigation 
Colliery Co.. Ltd. Twelve months’ supply of electrical goods, &c. 
Mr. G. Morgan, Secretary. 

Belfast. — Mareh 3rd. Bleetricity and ‘Tramways Com- 
mittee. Tramway stores, including electrical accessories, cables, 
Juinps. Ac. See “ Official Notices ` February 23rd. 

Mareh 4th. Electricity and Tramways Committee. Nix or 
twelve months supply of stores, including several electrical items, 
tor the Electricity Department. See “Official Notices ` Feb. 23rd. 

Bolton.—March 7th. Electricity Committee. Materials 
and stores. See “Ofcial Notices ` February 16th. 

March lùth. Corporation Tramways Committee. 
stores for a year. See “Official Notices ` to-day. 

Brighton.— March 9th. T.C.  Five-ton steam motor- 
wagon and 34$-ton electric motor-wagon. Particulars from Mr. H. 
Talbot. Town Clerk. 

Burnoley.—March 19th. Electrical goods, for the Board 
of Guardians. Mr. J.S. Horn, Clerk. 

Canada.— March 2sth. Toronto Electric Commissioners. 
Synchronous condensers, 5.000, 7,500 or 10,000 K.V.A. capacity. 
See |“ Official Notices ` February 9th. 


Grenada.—March 31st. The time for tendering for the 
Government electric light and power concession, already announced, 
has been extended to March 31st. 

Harrogate. — March Sth. Corporation. — By-product 
steain boiler plant. See “Official Notices ` February 2nd. 

Kilmallock.—March 5th. Kilmallock (Co. Limerick) 
E.L. & P. Co. Ltd. Hydraulic turbine. dynamo and motor booster, 
battery and switchboard. See “ Official Notices’ February 16th. 

London. — KENSINGTON. — March sth. B. of G. Nix 
months’ supply of electric fittings. lamps, &. Mr. W. R. Stephens, 
Clerk, Guardians’ Offices, Marloes Road, W. 

Londonderry.—March 17th. Corporation, Engine-room 
stores, carbons, electricity meters, cables, &c., for the Electricity 
Department. Town Clerk. 

Macclesfield.—March 14th. Cheshire County Asylum. 
Electrical goods for one year. Mr. W.G. F. Tinyay, Clerk to the 
Asyluin, Parkside. 

Manchester.—March 7th. Electricity Committee. Coal- 
conveying plant and suction ash plant. See “Official Notices ` 
February th. 

March lith. Corporation. Nine 10-H.P.. three-phase, slip-ring 
Sce “ Official Notices ` February 23rd. 

Rhondda.— March 21st. U.D.C. Twelve months’ supply 
See “ Official Notices ” to-day. 

Stockton-on-Tees.—March 12th. Stores for the T.C. 

Electricity Department. Sec “ Official Notices” February 25r 1, 


Electrical stores 


Materials and 


” electrification. 


CLOSED. 


Swansea.— B.C. Tenders for extensions of the plant 
at the generating station (at an estimated cost of £6.000) : — 
Water-tnbe boiler and aceessories.- Stirling Boiler Co., Ltd. 
Mechanical draught fan.—Musgrave & Co., Ltd. 
Boiler feed prnup. -Weir, Ltd. 
The Education Committee has accepted the tender of Messrs. 
Thomas & Evans for electrical fittings for the cookery and laundr 
departments. at £145. 


Fe a a ee) 


eee ee ae ee 


FORTHCOMING EVENTS. 


Society of Engineers.—Monday, March 5th. At 5 pam. At Burlington 
House, Piccadilly, W. Paper on “ High Tensile Steel cersus Mild Stecl foc 
Reinforced Concrete,” by Mr. A. W. C. Shelf. 

Institution of Civil Engineers of Ireland.— Monday, March 5th. At 8 pa. 
At 35, Dawson Street, Dublin. Ordinary meeting. 

Institution of Civil Engineers.—Tuesday, March 6th. At 5.30 p.m. At 
Great George Street, Westminster, S.W. Paper on “The Commercial 
Metering of Air, Gas, and Steam,” by J. L. Hodgson. 

Liverpool Engineering Society.—Wednesday, March 7th. At the Roy: ! 
Institution, Colquitt Street. Paper on ‘Some Problems on Railway 
Curves,” by Prof. 5. W. Perrott. 

Institution of Electrical Engineers.—Thursday, March 8th. At È pan. 
At Victoria Embankment, W.C. Paper on “ Voltage Regulation of Rotary 
Converters,’ by Mr. G. A. Juhlin. 

Greenock Electrical Society.— Thursday, March 8th. At 7.45 p.m. At 
22, West Street. Paper on * Notes on the High-speed Engine,” by Mr. 
S. V. Thorp. 


Physical Society of London.—Friday, March 9th. At 6 p.m, At the 
Imperial College of Science, South Kensington, S.W. Ordinary meeting. 


Salford Technical and Engineerin Association.—Saturday, March 10th. 
AtTp.m. At the Royal Technica) Institute, Peel Park. Paper on "Our 
Aerial Ocean,” by Mr. J. Bacon. 


NOTES. 


The Need for Home Support for British Electrical 
Industry.—In the course of a paper on ‘' Stores Organisation 
at Collieries,” read before the West of Scotland Branch of 
the Association of Mining Electrical Engineers at Glasgow, 
last month, Mr. P. J. Sims, general manager in Scotland for 
the General Electric Co., referred to the need fur British users 
to give full support to British manufacturers. According to 
a report in the Glasgow Herald, he said that they never 
needed that support and assistance more than now. — Ile 
continued :—British manufacturers were practically debarred 
from quoting for railway electrification schemes. because 
British railway companies had alinost totally ignored railway | 
The result was that British manufacturers 
had hid a negligible amount of experience in this class ct 
electrical engineering. How, then, could it be expected that 
a foreign railway company would entrust a contract fo a 
British manufacturer when the British railway companies 
had denied the British manufacturers the right to electrity 
British railways? A similar state of things prevailed m 
regard to heavy winders. Germany, America, and other 
countries had developed the electrical winder to a remark- 
able extent, and that development had only been made pos- 
sible by the support given by the colliery owners in these 
countries. In Great Britain heavy electric winders were few 
and far between. Our manufacturers had not had the expert- 
ence they ought to have bad, and in pre-war days all electric 
winding contracts of any size for abroad went to those forein 
manufacturers who could show winders actually at work. To 
quote a final instance, be would refer to Britain’s position m 
regard to the steam turbo-generator. The turbine was 1n- 
vented in Great Britain, and the finest turbines to this day 
were still made in this country, but owing to the extreme 
eautiousness—to use the most charitable expression--of 
British municipalities and other supply authorities, we had 
been left far behind in the manufacture of large machines. 
The manufacturers could only advance sutticiently fast if thev 
were given the support of the users. ‘The advantages were 
mutual, for the user benefited by the reliability and efficiency 
of the plant. 


Industrial Policy. — At a meeting of the Swansea 
Chamber of Commerce a special committee appointed to deal 
with the question of commercial and industrial policy after 
the war made a recommendation in order to encourage better 
relations between Capital and Labour. It suggested that "all 
factories and industries employing power plant should as far 
as possible work three shifts of eight hours each daily and, 
further, that labour generally is entitled to a proportionate 
share of the wealth it helps to produce. On the other hand. 
we feel strongly that labour should stop all attempts at re 
striction of output, that there should be no stoppage of work 
either to strike or lock-out pending the settlement of anv 
dispute, and that a form of compulsory arbitration should be 
adopted which would nullify any advantages from a stoppage 
of work expected by thase responsible by means of a National 
fund contributed to by Capital and Labour. from which the 
non-defaulting party would be compensated for losses incurred 
during such stoppage.” 

The fostering and protection of skilled female labour was 
also recommended in view of the-hitherte unascertained great 
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Electric Furnaces.—The needs created by the war have 
given a great impulse to the use of the electric furnace for the 
manufacture of steel, and more than 100 have been installed in 
the belligerent countries. The number actually now existing in 
the world is 300, while in 1913 there was hardly half that number. 
The United States constructed 50 last year, and 30 have been 
installed in England. Italy has made additions, while Germany 
turned out 130.000 tons of electric steel in 1915 against 90.000 tons 
in 1914. In France. in the neighbourhood of Limoges, there has 
been installed a Keller furnace. in which 30 tons of waste are 
daily converted into high-priced metal. The furnace takes up 
little room in the car depots of the tramway company, and by the 
use of automatic-apparatus needs little attention. Its consumption 
of current is between 700 and 800 KW. per 100 kilos of metal 
produced. The question, says Jadustria e Inrenciones, is of great 
interest to our country, since, if the electrical undertakines were 
to study the means of facilitating the installation of electric 
furnaces, there would be a vreat development of the iron industry, 
and more particularly the conversion of scrap and waste into iron 
and steel. 


A Railway Cooking Installation As mentioned in a 
recent issue of the ELECTRICAL REVIEW, the companies operating 
the Underground group of railways have equipped a luncheon and 
social club near Earl's Court Station for their female adminis- 
trative staff, where some 200 meals a day are served; this club 
was recently opened by Sir Albert Stanley. 

Practically the whole of the cooking is done electrically, the 
kitchen installation consisting of four “ Tricity ° ovens, each 
fitted with a hood on the top for simmering, Xc.. as shown in 
our view. 

Each oven has two circular ribbed type heaters, top and bottom, 
arranged for two loadings, 250 and 900 watts. each heater being 
controlled by a “high and low” switch, of the pattern manu- 
factured by Messrs. Lundberg under the British Electric Trans- 
former Co.'s patent for dissimilar metal contacts. 

The ovens are mounted on a central table. together with five 
“Tricity ” boiling plates, each with two loaiinys, 840 and 225 
watts, controlled by high-low switches, the boiling plates being 
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ELECTRICAL KITCHEN AT THE UNDERGROUND RAILWAys' CLUB. 


used with a fish kettle, bain marie, and other boiling eyuipment. 
The main control panels for this equipment are fitted with Zed 
fuses, switches, and indicating lamps. 

We understand that a ‘Tricity’ restaurant type grill, with top 
and bottom heat, is being added to the equipment. Two other ovens 
have been temporarily installed of a size suitable for large joints, 
- one being of the Jackson type, and the Jackson Co. has also supplied 
two carving tables and hot cupboards, one being in the servery adja- 
cent to the dining rooms, also a vegetable boiler with six steamers. 
and two electric urns. The Jackson equipment is provided with 
control panels containing Zed fuses, Diamond H switches. and indi- 
cating lamps. As will be gathered, the cooking equipment is not 
yet completed, the demands of the club members having exceeded 
anticipations. 


Y.M.C.A. Canteen Cooking Installation.—On Saturday 
last a new canteen, administered by the Y.M.C.A., at a well-known 
engineering works in North London, was formally opened by 
Princess Victoria of Schleswig-Holstein. The whole of the cooking 
will be done by electricity. a complete installation for supplying 
meals to 2,000 employés having been supplicd by the British 
Electric Transformer Co. 


Aluminlum.—The Ministry of Munitions announces that 
all existing permits for the sale, purchase, or re-melting of 
aluminium sorap and swarf are cancelled as from March lst. 


Reyulations have been issued governing all dealings. Applications 
for permits should be made tothe Director of Materials, A.M. (2). H., 
Hotel Vitoria. Northumberland Avenue, W.C. 


Change of Address.—Queen Anne's Chambers, West- 
minster, S.W.. being required by the Government. the following 
firms announce that they have secured suitable premises at 
25, Victoria Street, Westminster, S.W.: — 

Nathan & Allen, 

Wardle Engineering Co.. Ltd. 

Parmiter, Hope & Sugden, Ltd. 

Their telegraphic and telephonic addresses are unaltered. 


Institution and Lecture Notes.—The Institute of 
Metals. A special feature of the forthcoming Spring Meeting of 
the Institute, to be held on March 2]st and 22nd, will be a 
general discussion on metal melting, a subject which hitherto has 
received very little attention from the scientific societies. The 
president. who will preside over the discussion, is Sir George 
Beilby. F.R.S.. the head of the new Government Board of Fuel 
Research. A series of six communications will be read bearing on 
all phases of the question of the melting of the non-ferrous metals, 
whether by high-pressure or low-pressure gas, coke, oil fuel, or 
electricity. The papers to be contributed include the following :— 

“Metal Melting as Practised at the Royal Mint.” By W.J. 
Hockiny. 

“An Electric Resistance Furnace for Melting in Crucibles.” By 
H. C. Greenwood, D.Sc.. and R. S. Hutton, D.Se. 

“Ideals and Limitations in the Melting of Non-ferrous Metals.” 
By Carl Hering (Pa., U.S.A.). 

In addition to the metal-melting discussion, several important 
communications bearing on other phases of metallurgical work 
will be presented at the mecting, amongst which may be mentioned 
the following :—- 

“The General Properties of Stampings and Chill Castings in 
Brass of Approximately 60/40 Composition." By Owen W. 
Ellis. Bose. 

“Aluminium Production by Electrolysis: A Note on the 
Mechanizm of the Reaction.” By R. Seligman, Ph.Nat.D. 

On account of Caxton House having been 
commandeered by the War Office. the ad- 
dress of the Institute of Metals will in 
future be 36. Victoria Street, London. S.W. 
The new offices are much more extensive 
and better suited to the purposes of a 
scientific society than those recently vacated, 
and include a reading room and library, 
avilable to members, as well as a spacious 
meeting room. The telephone number 
(Victoria 2320) and the telegraphic address 
C Instomet, Vic.. London.”) remain un- 
altered, 

Particulars of membership can be ob- 
tained from the secretary. Mr. G. Shaw 
Scott, M.Sc.. 36. Victoria Street. S.W. AN 
candidates for membership whose applica- 
tions are in the secretary's hands before 
March l4th will be entitled to take part in 
the proceedings at the London meeting. 
Members elected at the forthcoming meeting 
will have the privilege of membership, not 
for the usual 12 months, but for the ex- 
tended period ending June 30th, 1918. The 
present membership of the Institute is 660 

a record total. 

The seventh annual May Lecture will be 
given at the Institution of Civil Engineers, 
on May 3rd, 1917, at 8.30 p.m.. by Prof. 
W. E. Dalby, M.A., F.R.S.. on " Researches 
Made Possible by the Autographic Load 
Extension Optical Indicator.” 

Mr. HARRY WEBBER, electrical engineer 
to the Keighley Corporation, lectured on 
Saturday evening last before the Keighley 
Association of Engineers on ` Progress in Electric Power Plants,” 
illustrating his observations with lantern slides. 


Institution of Civil Engineers.—On Monday, March 12th, at 
5.30 p.m.. the first of a series of special extra meetings is to be 
held. The subjects chosen for these meetings are matters of special 
importance to engineers at the present time, and a discussion will 
follow each of the lectures. On March 12th, Mr. Edgar Cram- 
mond is to lecture (under the Vernon-Harcourt Trust) on “ Foreign 
Trade and its Relation to the Investment of Capital Abroad” ; and 
at the later meetings, the subjects will be :—‘ Decimal System of 
Coinaze. Weights and Measures.” and the “Standardisation of 
Engineering Materials." Members of the Institutions of Mechanical 
Engineers. Naval Architects, and Electrical Engineers, and of the 
Iron and Stee! Institute. are invited to attend Mr. Crammond’s 
lecture. 


The Engineers’ Club.—On Wednesday evening, Mr. Ben H. 
Morgan. of the Technical Department of the Ministry of Munitions, 
dclivercd an address before this club at Manchester on * Dilution 
of Labour in Munition Works.” 


Institution of Mechanical Engineers.—At the meeting on 
February 16th, Mr. Michael Longridge was declared elected presi- 
dent. The vice-presidents were Mr. Dugald Clerk, Sir Robert A. 
Hadfield. and Mr. Mark Robinson ; members of Council, Sir A. T. 
Dawson, Mr. G. Hughes, Mr-R. Matthews, Mr. D. B. Morison, Sir 
Gerard A. Muntz, Bart., and Mr, W Resyell. 


| Press Agency. 
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Fuei Research.—On the recommendation of its 
Advisory Council, the Committee of the Privy Council for 
Scientific and Industrial Research has appointed a Board of 
Fuel Research. Sir George Beilby will act as Director of the 
new organisation, and will be assisted by the Hon. Sir Charles 
Parsons, Mr. Richard Threlfall, and Sir Richard Redmayne, 
the Chief Inspector of Mines, as members of the Board. By 
arrangement with the Governors of the Imperial College of 
Science, the Lord President has retained Prof. W. A. Bone 
as consultant to the Board. Prof. Bone will continue to hold 
his chair at the Imperial College, but will abandon all private 
consulting work while he is connected with the Department 
of Scientific and Industrial Research. _ 

Proposals for research initiated by the Coal Conservation 
Sub-Cominittee appointed in July, 1914, will stand referred to 
the Fuel Board, to which also will be transferred the material 
collected by the Fuel Cominittee which the British Associa- 
tion formed in 1915. The Admiralty and the Ministry of 
Munitions have also been making tests and investigations on 
fuel problems, and it is hoped that their work. will be co- 
ordinated with that of the new Board. 

The work of the Board will be to investigate the nature, 
preparation, and utilisation of fuel of all kinds, both in the 
laboratory and, if necessary, on an industrial scale. Sir 
George Beilby, with the assistance of his colleagues on the 
Board, will be responsible for drawing up the schemes of 
research, and when these have been approved by the Ad- 
visory Council and the Committee of the Privy Council, 
authority will be given him to carrv them into effect. In this 
way he will have the whole weight of the Department and 
its finance behind him, and since he will have direct access 
to the Lord President, who ts the responsible Minister, there 
will be no danger of his recommendation: lying pigeon-holed 
among Departinental files. 


Development of French Hydro-Electric Works.—The 
history of the industry whose object is the utilisation of the 
waterfalls in France represents a -truevie against the in- 
adequacy or obscurity of the Civil Code and administrative 
regulations, followed by a modification which has perhaps 
hastened the threat of more restrictive legislation. Almost 
all of these measures were instituted at a remote period when 
it was impossible to foresee the advantages which engineers 
would derive from the waterfalls. Nevertheless engineers 
finally succeeded, aided by well-informed Jawyers, in accom- 
modating themselves to situations which were the least favour- 
able in appearance, and individual bydro-electric works have 
been established of a capacity of several thousands of horse- 
power on the mere basis of precarious authorisations capable 
of being revoked. In certain cases the French Administration, 
by simple decree, has sanctioned important diversions from 
navigable waterways, all of which legally form part of the 
public domain. The non-navizable waterways which are sub- 
ject to the rights of riparian owners have been brought into 
service through the assistance of obliging intermediaries. In 
fact, the hydro-electric industry has triumphed over all ob- 
stacles and routine; it has become prosperous and is visibly 
developing at the present time. 

The results hitherto obtained have been set forth by the 
work undertaken by M. de la Brosse in relation to the region 
comprised between the Rhone, the Alps, and the Medi- 
terranean—the “ white coal” region. Two tables have been 
prepared by this engineer at an interval of six vears, showing 
the remarkable progress which bas been made in this period. 
- It is generally estimated that the total power available from 
the falls of the Alps amounts to 2,000,000 n.r. at low water 
and over 4,000,000 on the average. the latter representing 
about one-half of the aggregate power capable of being ob- 
tained from the French waterfalls as a whole. 
indicates that the plant installed in the French Alps for light- 
ing and power purposes, metallurgy, electro-chemistry and 
traction amounted nominally to 469,835 H.p. in 1910 and 
662,545 H.P. in 1916, whilst the works in course of construc- 
tion represent a further 93,100 H.p. Apart from the extensions 
already in hand, it is noteworthy that out of the total power 
installed in 1916 more than 256,000 H.P. were being utilised 
for electro-metallurgical work and 110,000 m.P. for electro- 
chemical operations. It is also worthy of note that only works 
of a combined capacity of 90,000 H.P. are deriving power from 

ublic waterways, whilst nine-tenths of the energy produced 
y works on the public waterways are utilised for the public 
supply of light and power. It is considered that the dis- 
inclination of manufacturers to avail themselves to a greater 
extent of the public watercourses 1s due to the fact that 
hydro-electric works of this kind are nore expensive to con- 
struct and that the prospect of innumerable formalities with 
the Administration, which is lacking in resolution through the 
fear of being suspected of favouring private interests, is not 
calculated to encourage private enterprise in this direction. 
It is therefore suggested that legislation should be promoted 
to facilitate development of the waterways under the designa- 
tion of public domains and of the non-navigable watercourses 
in so far as they are still available for that purpose. 


Use Solid Wire in place of Small Stranded Cable.— 
The Cable Makers’ Association has recently addressed a letter 
to the engineers of central stations, pointing out that the 
Government requirements in small stranded wires are at pre- 
sent so great as to require the use of practically every wire- 


The first table - 


drawing and stranding machine in the country. Thus the 
demand for such wires other than for direct military or naval 
needs entails considerable delay in execution of orders. 
Many engineers to public authorities and companies insist 
upon the use of stranded conductors for wires below a speci- 
fied sectional area, and some probibit the use of solid con- 
ductors entirely. If such restrictions can be temporarily sus- 
pended during the war, the cable makers will be enabled to 
put forth the full capacity of their plant for the military and 
naval needs, and yet meet. the requirements of other cus- 
tomers carrying out other essential work. The Association 
therefore suggests that during the war 


No. 18 s.w.c. be used in place of 3/22 s.w.G. or 7/25 8.W.G., 
No. 16 s.w.G. in place of 3/20 or 7/233 8.W.G., 
No. 14 s.w.G. in place of 7/22 and 7/21} s.w.a., | 


and hopes tbat permission will be given to contractors in 
each district to use solid conductors 2s an emergency measure. 

In view of the urgent military necessity for restricting the 
use of small stranded conductors for the present, we feel sure 
that the Association may safely count upon the patriotic co- 
operation in this matter not only of station engineers, but 
also of all users of such materials. In addition to circularising 
the station engineers, the Association is also advertising the 
matter in the technical Press. 


The Control of the Electric Motor Vehicle Business.— 
Referring to our leading article on this subject last week, we 
are sorry to learn that the Agents’ Section, Ltd., a body that 
is associated with the Motor Trade Association, has resolved 
to follow the line advocated by the Scottish Advisory Council 
of the M.T.A., and to oppose the Bill which would enable 
central electricity supply undertakings to store, charge, ìn- 
spect and repair electric vehicles, the opposition being based, 
it is stated, on a. strong objection to any extension of muni- 
cipal trading. We note, too, that Electromobiles (Leeds), 
Ltd., have written to the Motor Trader congratulating it on 
its outspoken leader, adding that they ‘‘ hope the time is not 
far distant when the motor trader will take up ‘electrics’ 
enthusiastically, and will offer them to his customers for use 
in their proper sphere, continuing to offer petrol or steam 
where he thinks these types will serve his clients best. We 
do not agree that the development of the electric vehicle has 
been held up for want of charging facilities, but simply for 
want of knowledge. As soon as it is better known what tho 
electric will do, sales will come readily enough, and the elec- 
tricity can always be provided when the demand exists.” 


Linking-up Electricity Works.—The Committee for the 
Interconnection of Lancashire and Cheshire Electricity Supply 
Systems informs us that a conference of delegates represent- 
ing the Municipal and Company Electricity Supply Authort- 
ties is to be held in Manchester Town Hall to-day (Friday). 
at 11 a.m., to consider the proposals set forth in the report 
of the Committee with regard to the interconnection of elec- 
tricity supplv systems. The conference will be presided over 
by Mr. G. H. Roberts, M.P., the Parliamentary Secretarv to 
the Board of Trade, and the electricity supply authorities 
will be represented by abont 120 delegates. The report was 
published in our issue of October 13th, 1916. 


Memorial to the late Prof. Silvanus P. Thompson, 
D.Sc., F.R.S.—The Council of the Finsbury Technical College Old 
Students’ Association has appointed a small Committee to arrange 
for a memorial to the late Prof. Silvanus P. Thompson. Another 
Committee has also been formed amongst certain friends of Dr. 
Thompson and representatives of the scientific societies with which 
he was connected. to purchase the very valuable scientific library 
which Dr. Thompson collected. It is proposed to present the 
library, which is one of the best of its kind in existence, to the 
Institution of Electrical Engineers, to be accessible to the public 
on the same conditions as the Ronalds Library. The Committee 
of Council of the Old Students’ Association hopes to raise a sum 
of not less than £250, and proposes to divide the subscriptions sent 
to it into two parts—one of these parts to be appropriated to the 
establishment of a suitable memorial to be placed in the City and 
Guilds Technical College, Finsbury, with which Dr. Thompson was 
so long connected. and the other to form a contribution from the 
Finsbury Old Students’ Association to the library fund. Mr. J. E. 
Raworth, president of the Association, will be very pleased to 
receive subscriptions. which may be of any amount. and should be 
wildressed to him at 28. Broadway, Qneen Anne's Chambers, West- 
minster. S.W. 


Prohibited Exports.—The Supplement to the Board of 
Trade Journal of March lst contains complete lists of articles 
which. according to the latest information received by the Board 
of Trade. are prohibited to be exported from Denmark. France 
(including Algeria). Italy, Japan, and the Netherlands. The Sup- 
plement also contains a list of articles (complete to date) which 
are prohibited to be exported from the United Kingdom. 


Fatality—On February 21st a labourer was killed by 
scalding. and another badly injured, through the bursting of a boiler 
tube at Derby Corporation electricity works. 


Inquiries.—The makers of the McClelland lamp-locking 
device (Patent No. 299/09) are asked for; also makers of electrio 
boot and knife cleaning machines. 
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Volunteer Notes.—First Lonnon ENGINEER VOLUN- 
TEERS.— Headquarters: Balderton Street. Oxford Street, W. --Orders 
for the week, by Lieut.-Col. C. B. Clay, V.D., Commanding : — 

Monday, March ith.---Technical for Platoon No. 9 at Regency 


Street. Squad and Platoon Drill, Platoon No. 10. Signalling 
Class. Recruits’ Drill. 6.30-—s. 
Wednesday. March 7th.—-Instructional Class, 6.14. | Platoon 


Drill, Platoon No, 1. 

Thursday, March sth.—Platoon Drill, Platoon No. T. 
lance Class by M.O., 6.30.. Signalling Clauss. 

Friday. March Wh- Technical for Platoon No. 10. Regency 
Street. Squad and Platoon Drill, No. 9.  Reeruits Drill, 
6.25 8.25, 

Saturday, March Wh.—N C.O s Class, 2.30; Company Com- 
mander Castell. ©“ Knots and Lashines.” 

Sunday, March With. Special work at Bombing School, Parade 
Clapham sunction Station (City & S.L. Tube Railway). 9.45 a.m. 
Uniform, haversacks, water bottles. Mid-day rations to be carried. 


(By order), MACLEOD YEARSLEY, Adjutant, 


Ambu- 


South African Electrical Supplies.—In recent issues of 
the South African Mining Journal we real the following :—- 

“There has been quite a lot of buying of electrical material, 
more particularly cables and megohm wires, also small motors, as 
well as the general run of electrical fittings other than the ordinary 
lirhting lamps, of which there are ample supplies in the town. 
The British Government has put a bar on the exportation of any- 
thing containing copper. and aa this metal predominates in elec- 
trical materials, a sudden hurry occurred to secure stocks. The 
Publice Works Department. requisitioned for some miles of cables, 
also the Premier Diamond Mine came forward with substantial 
orders for electrical fittings, wiring, «e. The Municipalities. Mines, 
and Railway Department have been purchasing rather freely. as 
well as the Messina Copper Mine in the Northern Transvaal. 
Delagoa Bay and another couple of coast towns came into the 
market in a lesser degree. The demands created quite a lively 
diversion in the direction of activity amongst the electrical 
merchants. 

“The Japanese supplies are coming forward very regularly. and 
so keeping up onr alrealy ample household stocks. The American 
woods are anything but regular of late, and the British must also 
be classed in the same category. The electrical jobbing work is 
very much on the poor side. as property owners seem very loath 
to spend any money whatever, except on work that cannot be 
postponed.” 


OUR PERSONAL COLUMN, 


The Editors invito electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, ta keep readers of the 
ELECTRICAL REVIEW posted as tu their movements, 


Central Station Officials.- The Bingley District Couneil 
has advanced the salary of Mr. PeEpLEY, the electrical engi- 
neer, by £25 per annum. 

Mr. C. AL Frost, assistant engineer, has been appointed, at 
acommencing salary of £300 a vear, to succeed the late Mr. 
le Feuvre as borough electrical engineer at Bexhill-on-Sea. 

The Mexborough U.D.C. has advanced the salary of Mr. 
J.B. PevtHAM, the electrical engineer, by £50 per annum. 


General.—The manv friends of Mr. W. Craweorp, who has 
been so long associated with Messrs. Belliss & Morcom, will 
learn With much regret that he lies seriously ill in Cardiff. 
For some time his friends passed a verv anxious time, but 
the latest news 1s that he shows distinct improvement. There 
is no man in the country who has done more to establish the 
name of Messrs. Belliss & Morcom as a household word 
among engineers, Whether in municipal or industrial hfe, 
and all these will jom in wishing Mr? Crawford a speedy and 
complete recavery. 

Stk MAURICE Fitzmaurice, C.M.G., late chief engineer to 
the I.C.C., has been appointed chairrnan of the Committee 
to control canals taken over by the State. 

Mr. W. H. Sisson, who for the past 10} years las been 
engineer to the Kearsley Spinning Co.. Ltd., Stoneclough, 
has been appointed engineer to the Falcon Spinning Co., 
Ltd.. Bolton. He was formerly managing engineer of the 
Witney Electrie Supply Co., Ltd.. and toreman for Messrs. 
Dick, Kerr & Co., Ltd., and for the Mersey Docks and Har- 
bour Board. 

Messrs. V. Lixnpor and M. C. Matrinson have been ap- 
pointed local directors of the River Plate Electricity Co. Mr. 
BP. C. Witson has been appointed manager and engineer of 
the Ia Plata station of the samme company.—Review of the 
River Plate. : 

Mr. W. N. Y. Kina bas been appointed assistant (civilian) 
inspector of munitions. 


Roll of Honour.—Captain Eric ScTHERLAND PHILLIPS, 8th 
Battalion Border Regiment, of Rugby, died of wounds re- 
ceived in action on February 2Ist, aged 22 years. At the 
declaration of war, Captain Phillips was a pupil in the works 
of the British Thomson-Houston Co., Ltd.. Rugby. He 
volunteered for service, and enlisted as a private in Septem- 
ber, 1914. His Colonel writes :— Daai 


“He wasa most excellent young officer, always wiling and 
cheerful. During the time when he was in charge of the 
Machine Gun Detachment of the Battalion he did very pood 
work. He was very plucky under fire, and a very good 
leader. We shall all miss a cheery, plucky comrade, and a 
great favourite in the Battalion.” l 

Captain Phillips was the son of Mr. J. A. Phillips. assistant 
manager of the B.T.H. Co.'s supply department at Rugby. 

Private J. Sravper, Northumberland Fusithers, reported 
Tnissing, Was In the electrician’s departinent of Messrs. David 
Brown & Sons, Ltd.. gear cutters, &e., Lockwood. 

Private R. FLETCHER, of the Machine Gun Corps, who bres 
been killed in action, was employed by the Lancashire 
Divnamo Co., Trafford Park. 

Private A. Lorp, of the East Lancashire Regiment. who 
has been killed im Franee, aped 39, was employed imn the 
Bacup Corporation electricity. department. 

Private L. Watters, who bas fallen in action before Kut, 
was for several vears in charge of the electric Leht plant at 
Wood Norton, near Evesham. 

Lance-Corporal P. B Pettitt, of the Manchester Regiment, 
Whois in hospital in Devonshire, suffering: from wounds, was 
emmploved by the Lancashire Dynamo Co.. Trafford Park. 

Sapper F. C. SHENTON, of the R.N. Division, bas been 
killed at the age of 36 vears. He was formerly emploved as 
an electrician at the Hyde Road depot ot the Manchester 
Corporation Tramways, 

The London Gazette for February 27th contained the fol- 
lowing :— London Reptnent.—Second Lieutenant (Acting 
Major) H. C. Sparks, D.S.O., M.C., is seconded far duty as 
Assistant Director of Labour. January 2nd, 1917." | 

At a meeting of the Barrow Corporation electricity em- 

ploves at the Town Hall, on Monday, occasion was taken to 
mark the honours won by Company Sergeant-Majyor R. A. 
Winns, who had received the Military Cross for gallantry 
in the field. Ald. Smith presided. The Mayor of Barrew. on 
behalf of the emploves, presented Company Sergeant-Major 
Walliams with a spirit tantalus and a case of carver 
His Worship siid that Sergeant Williams commenced with 
them asa labourer in 19, and became a jointer in 1909. He 
joined the Colours in September, 1914. and worked his wav 
up to company sergeant-major, and now he was about to 
proceed to a cadet traiing school with a view to taking up 
a commission. He had won the Military Medal, which was 
a very high honour for a non-commissioned officer, by taking 
charge of his company after all the officers were casualties, 
and keeping control until ordered to retire. 
‘ Obituarv.—Mr. J. R. Preece.—We regret to record the 
death, which oceurred at Kensington on February th. at 
the age of 73 vears. of Mr. John Richard Preece, C.M.G.. 
voungest brother of the late Sir William Preece. In the vear 
lav, Mr. Preece went out to join the Imperial Persian Tele- 
graphs as assistant engineer, and he resigned that oftice to 
jon the Consular Service there. He afterwards became 
H BM. Consul-General at Ispahan, Persia. The deceased 
yventleman many vears ago read a paper on the Persian tele- 
graph system before the Society of Telegraph Engineers m 
lLamdon. , 

ALD. J. Bropre.—The funeral of the late Ald. J. Brodie took 
place at Blackpool Cemetery on February 22nd. The remains 
were borne to the grave by six inspectors and timekeepers 
of the tramway department. The staffs were largely repre- 
sented, and in the funeral procession were three cars driven 
by motormen and conducted by women with crepe-banded 
sleeves. Wherever ears were encountered on the route thev 
eame to a halt while the cortége passed, and at Foxhall 
Square the staffs of the eleetricity works and the car men 
stood reverently to attention. 


enm SA ES aC SE OE 


POWDERED COAL BOILER FURNACE. 


IN our issue of November 3rd last. we referred at some 
length to the subject of powdered coal as a fuel for boiler 
firing. As mentioned then, one of the difficulties bas been 
to find a suitable fonn of furnace, which, while allowing of 
complete combustion, would at the same time withstand the 
very high temperatures resulting, which with ordinary con- 
struction would melt down the furnace lings. 

In this connection, a letter in the December Journal of the 
American Society of Mechanical Engineers, from Mr. C. L. 
HEISLER, of Schenectady, describes a most simple form of 
furnace (fig. 1) which has been in continual and regular 
rervice under a boiler at the American Locomotive Co.'s 
works since March, 1915. The furnace is believed to be 
entitled to a world’s record for low cost of maintenance; the 
CO, rarely drops below 16 per cent., and 1s oftener above 17 
per cent. 

Evaporative tests show that a materially hizher evapora- 
tive efficiency is obtained than from a duplicate Franklin 
boiler fired by mechanical stokers and supplied with feed 
water at the same temperature, also the powdered coal fired 
boiler responds much more readily to increased steam de- 
mands, and an ordinary fireman provides all the uecessary 
attendance. (7 OO ( _ fA NIC 
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With a previous experimental furnace under the same 
boiler, the brickwork failed to withstand the temperature, 
and there were excessive accumulations of hard slag in the 
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8 
Fic. 1.—PowbDERED CoAaL FURNACE AT THE AMERICAN 
LOCOMOTIVE WORKS. 


AAEE bottom and deposits of unburned products round the 
ubes. . 

Several years ago Mr. Heisler concluded that the only way 
to prevent the destruction of vertical walls and arches in 
powdered-coal furnaces was not to have them, and substitute 
incandescent ignition surfaces formed by simple outwardly 
inchned walls which would be automatically maintained by 
a coating of protecting slag. The furnace now in use has 
been in continual service for 18 months without a single 
repair expense on the hopper-shaped furnace walls. These 
walls are coated with about L in. to 3 in. thickness of slag, 
and are seemingly in as good conditiqn as at the time they 
were built. Tbe fire pit openings are covered by temporary 
iron plates. 

The three original inlet tuyeres are vet in service, and 
apparently may be in service for another year; they consist 
of three ordinary wrought-steel pipe nipples, 10 in. in dia- 
meter and % in. long, which, when originally installed, pro- 
truded downwardly a few inches into the furnace. After a 


short time the inner ends burned away and gave them their - 


present form. 

Powdered coal is fed by a screw feeder from a hopper into 
the air blast at a point about 3 ft. away from the furnace 
tuyeres. This distance may be very much more, but not 
less, for the purpose of thoroughly mixing the coal with a 
properly proportioned air blast that passes downwardly 
through the tuyeres at a pressure of 4 to 1} oz. 

A plurality of tuyeres and feeders is essential to good com- 
bustion, so as to reduce the effects-eof imperfect feeding of 


any one feeder or of flooding through a feeder from slips in’: 


Fia. 2.—Pownerep Coan FEEDER SFT. 


1 


No particular form of feeder is necessary 


the coal hopper. 
Fig. 2 shows a feeder set with eight 


for successful operation. 
outlets. 

There is a very slight air inlet suction at the slag hole in 
the base of the furnace. In the furnace near the boiler the 
pressure is equal to atmospheric. Tf the gas passes the pres- 
sure is slightly less than atmospheric, an amount depending 
upon the resistance of friction to a flow of the gases into 
the uptake. ; 

The lower row of water tubes was shielded by tiles for the 
purpose of giving sufficient heat-reflecting surface to main- 
tain the desired furnace temperature for the working capacity 
of the bailer. The best results were cbtained when approxi- 
mately the lower back half of the water tubes was shielded as 
iustratecL in fig. 1. This shielding prevents all tendency to 
lift and deposit unconsumed fuel in the passes, which, there- 
fore, do not require more cleaning than the passer in_the 
adjoining mechanical stoker-fed boilers. No trouble what- 
ever is experienced from coke or cinder-clogged water tubes; 
this is largely due to the hopper-shaped furnace, wherein all 


aby £767. to £43,185. 


the downwardly jetted fuel and air from-the three tuyeres is 
thoroughly blended and ignited in the confined space be- 
tween the inclined and incandescent walls at the bottom of 
the furnace. Thereafter the resulting gases are permitted to 
freely expand as they slowly rise upward into the enlarged 
space under the boiler, in a manner which gives the flames a 
slow rolling movement from the bottom rearward, upwards, 
then forward to meet the front end of the boiler, through the 
full length of a 30-ft. path, before coming in contact with 
heat absorbing surfaces. 


NEW COMPANIES REGISTERED. 


+ 


British Electron Co., Ltd. (146.067).—Private company. 
This company was registered on February 19th, with a capital of £3,000 in 
£l shares, to carry on the business of importers and exporters of and dealers 
in metals, metal scrap and orcs, chemical manufacturers, metallurgists, de- 
tinners, tinplate makers, &e. The subseribers teach with one share) are: 
H. D. Ashworth, Old Datby, Ellesmere Road, Eccles, metal refiner; A. 
Keating, 31,0 Stockport: Road, Ardwick, Manchester, metal refiners C. R. 
Adams, 127, Queen's Road, Cheethain, Manchester, metal refiner, The first 
directors are H. D. Ashworth, A. Krating, and C. R. Adams. | Solicitors: 
Vaudrey & Co., 30, St. Anne's Street, Manchester. 


OFFICIAL RETURNS OF ELECTRICAL. 
COMPANIES, 


r 


James Keith & Blackman Co., Ltd.—A memorandum of 
satisfaction in full on January 1lth, 1917, of cebentures dated August 13th, 
t914, securing £500 has been filed. 


Electrical Installations, Ltd.—A memorandum of satis- 
faction’ to the extent of £100, on January 26th, 1917, of debentures dated 
December Sth, 1906, securing £2,000, has been filed. 


International Electric Co., Ltd.—Mortgage on freehold 
property at lottenham, dated February 8th, 1917, to secure all moneys due 
tr to become due from company to London & South-Western Bank. 


Torpoint Electric Supply Co., Ltd.—Second debenture, 
charged on the general assets, ated February Sth, 1917, to secure £1,080, 
Also issue on same date of £1,280 debentures, part of a series of which 
pnticulars have already been, filed. 


Llanrwst Electricity Supply Co., Ltd.—A memorandum 


of satisfaction in full, on September Sth, 1916, of first, second, and third 


mortgape debentures dated 1905, securing £900, £600, and £400 respectively. 


CITY NOTES. 


Capital expenditure during 1916 was 
£995, and the total now exceeds the re- 
‘ceipts by £45,320. The lamps connected 
Increased from 238,98 to 241,859, and the 
profit (less income-tax) fell from £22,617 
to £18,782. There are 4,400 consumers, all excepting 20 being 
supplied at 2900 volts. Revenue from sale of current increased 
The reduction in profit is due to in- 
creased cost of fuel and- labour, higher as:essinent for rates, 
and an addition of £1,87b to meome-tax. Kensington Council 
approved of the company’s proposal to increase charges to 


Notting Hill 
Electric Light. 
ing Co., Ltd. 


consumers by 4d. per unit to compensate for these burdens, 


but the increase was only brought into force during the last 
three months of the vear. From the available profit of 
£23,730 there are taken £3,000 for depreciation, renewal and 
reserve, #2016 for debenture “interest, Kensington and Not- 
ting Lill debenture stock charges £3,605, £4,525 for income- 
tax, £250 for the staff under the co-partnership scheme, and 
£10,243 remains. After paying the 6 per cent. . preference 
dividend and 3s. per share, less tax, on the ordinary shares, 
£404 remains to be carried forward. Annual meeting: March 


6th. 
At the annual meeting, Mr. A. G. Luvr- 
Yorkshire ToN said that the underlying principle on 
Electric which the company's business was founded 
Power Co. was the economy of fuel which could be 
i secured by the production of electricity on 


a large seale! The demands upon the company were increas- 
ing rapidly in every part of its area. The development of the 
company in the past had resulted in many undertakings tak- 
ing a bulk supply instead of building separate generating 
stations for themselves, and it was gratifving to find that 
there was a general awakening to the principles on which the 
power companies were established by Parlament. Last year 
the Bradford Corporation and the company, entered into a 
reciprocal agreement to supply electricity. i 

Mr. A. H. Mrysry-THomeson, who seconded, said that at 
last the company had arrived at the turning of a long lane, 
and thev could now feel that they had done their share in 
clearing the West Riding of the pall of smoke which had so 
long hung overhead. He hoped that the reciprocal agree- 
ment with the Bradford Corporation was an indication of a 
happier spirit in the relationship between the company anq 


the municipalities in its area, 
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In his speech at the annual meeting, 


City and LokbD STUART OF WORTLEY said (according 
South London to the Times report) that the effect of 
Railway Co. present conditions on their expenses was 


very serious. Fortunately, their electrical 
energy was now supplied from the power station at lots 
Road, Chelsea, but the cost of current was necessarily based 
upon the price of coal, which had more than doubled since 
the beginning of the war, and was still rising. There had 
also been a deterioration in its average quality. The in- 
creased cost of living had led to demands from their men for 
additional bonuses. In the case of controlled railways this 
additional charge was borne by the Government, but in their 
case it must be found entirely from their own resources. 
They would have been unable to pay this bonus were it not 
for the operation of the common fund agreement. In obtain- 
. Ing supplies they were having considerable difficulty. ‘The 
Jabour available was limited in amount, and necessarily less 
skilful than their old trained staff. While nothing had been 
neglected which was essential to the safe running of the 
trains, the standard of maintenance—as must be the case 
with all railways during the war—was not all they would 
desire under more normal conditions, and this in spite of the 
fact that expenditure under this heading was above the 
normal. A year ago he expressed regret at the necessary 
postponement of the projects for improving and modernising 
the line and rolling stock, and making what they believed 
would be a most valuable connection with the London Elec- 
tric Railway at Camden Town to permit of through running 
to Hampstead and Highgate. These projects could not pro- 
ceed until the return to normal conditions. 

LORD Farrar, at the annual meeting on 
February 23rd, said (according to the 
Financial Times report) that the extension 
nection with the L. & N.-W. Railway 
of the train service to Watford in con- 
had been delayed on account of the difficulty of obtaining the 
necessary joint rolling stock, but arrangements had now 
been made for this company temporarily to supply rolling 
stock on reasonable terms, and it was anticipated that the 
through service could be initiated about the beginning of 
April. The result shown by the Queen's Park extension and 
the through running to Willesden had, even in these abnormal 
times, been excellent, and the directors anticipated further 
Improvement from the extension to Watford, although the 
50 per cent. increase of fares on the main line railways 
ordered by the Government would undoubtedly retard the 
development of the trafic. Suggestions had been made from 
tine to time that the company’s fares should be increased, 
but the directors felt that, as this was a great public utility 
company, they must consider a matter of this kind from the 
point of view of public interest, as well as that of revenue- 
earning power; and, moreover, their past experience had 
shown that in their area the best way to secure the largest 
net revenue was to obtain a large volume of traffic by low 
rates, coupled with quick and frequent service, rather than 
fewer passengers at high rates. New factors, however, had 
entered into the problem, owing to war conditions, one of 
which was the falling purchasing power of money, and if 
the price of all the commodities the company had to buy 
continued to rise they felt that a readjustment of fares 
would be justifiable. 

Lord Grorcrk HAMILTON, at the annual 
meeting, said that the working expenses 
during the year 1916 had heavily jin- 
creased. The ditficulty of securing labour 
and material for really adequate mainten- 
ance of the property had been recognised by the Govern- 
ment, and a special allowance was made to controlled rail- 
ways to cover this deferred maintenance; but it was doubtful 
whether the amount, so far as this company was concerned, 
was sufficient, and increases of reserves against this liability 
were essential. It had, therefore, been recommended that a 
total sum of £45,000 be added to the reserves for renewals 
and contingencies, as against £35,000 last vear. While they 
were under Government control any raising of their fares 
was, without the consent of the authorities, out of their 
power, even if it seemed desirable from the revenue point of 
view. They had always been believers in the lowest reason- 
able rate of fare, not only because, as a public transport com- 
pany, they must always carefully consider their relations to 
the public, but also because they realised that in the long 
run they made a higher net earning for the shareholders by 
carrying many passengers at a low fare rather than fewer 
passengers at a high rate. Tow farer and good service stimu- 
lated traffic, and that had hitherto been their aim. 
they remained believers in the lowest ‘‘ reasonable ” fares. it 
mnst be remembered that the decrease in the purchasing 
power of money in the Jast two vears had practically resulted 
in a drastic reduction of their fares. The present position, 
however, could not continue indefinitely, and some readjust- 
ment of fares might be necessary. This they would look upon 
as a reinstatement of fares rather than an increase. 

For 1916 the net inccme from invest- 


London Electric 
Railway Co. 


Metropolitan 
District 
Railway Co. 


Underground ments, &c., after deducting general ex- 
Electric Raile penses, and including balance from last 
ways Co.of account, was £664,666. After paying the 


London, Ltd. interest on the 44 per cent. bonds, also the 
payment under the guarantee on Central 


Tondon Railway Assented stocks, and the interest on the 6 


While 


per cent. first. cumulative income debenture stock, there is 
a surplus of £436,512. The interest at the rate of 5 per cent. 
per annum, plus income-tax, on the 6 per cent. income bonds 
due l4 absorbs £400,178, leaving £30,654. The income from 
Investments, &e., was £653,361, a decrease of 427,380, or 
4.02 per cent. for the year. ‘The income-tax on the interest 
on the 44 per cent. bonds due 1933, and on the 6 per cent. 
Income bonds due 148, together with loss on foreign ex- 
change in respect of coupons encashed abroad, was £134,015, 
an increase of £56,505, or 73.57 per cent. The aggregate 
gross revenue of the five companies parties to the Common 
Fund was 46,038,529; the aggregate retamed by them for 
revenue liabilities, including reserves, was £5,531,562, leaving 
£06,968, an increase of 12.32 per cent. as compared with 
1915. Sir Albert Stanley resigned the managing directorship 
when he became President of the Board of Trade, and Mr. 
W. C. Burton takes his place. 

Under the provisions of the London Electric Railway Act, 1912, authority 
was kiven for the through running of trains from the Bakerloo Section of the 
railway to Watford on the electrified portion of the London & North-Western 
Railway, The North-Western Co. had arranged to provide the joint rolling 
stak required for the services, but its manufacture has been delayed owing 
to the war. In order to give the public the benefit of this new service with- 
out further delav, arrangements have been made between the two railway com- 
pames whereby the London Electric Co. will, fer ihe present, provide the 
necessary trains and work the train service. it is anticipated that this 
through running will commence early in April, 

In order to provide for a larger increase of output from the Associated 
Equipment Co.’s factory at Walthamstow, extensions of the premises have 
recently been carried out in co-operation with the Ministry of Munitions. 


At the annual meeting, Mr. FoLLETT 


Para Electric Hott said that the net revenue in mulreis 


Railways during the year was the largest yet ob- 
and Lighting tained by the company. This was due to 
Co., Ltd. an increase of more than 11 per cent. in 


the combined gross earnings of the tram- 
ways and lighting departments, and to the fact that operat- 
ing expenses were only 7 per cent. higher than during 1915. 
The cars carried a total of over 20,000,000 passengers, or 13 per 
cent. more, whilst the fact that the sale of electricity for 
lighting and power purposes had increased by 10 per cent. 
showed that they had reaped some benefit from the greater 
commercial activity and prosperity of the city of Para. Dur- 
ing the year a small investment had been made in the deben- 
tures of the Para Gas Co. The progress of the gas business 
had been slow, but not unsatisfactory, although the full 
benefit of the combined supply of gas and electricity would 
only mature after the gasworks had been thoroughly over- 
hauled, which would require some little time. In connec- 
tion with important public works executed by the Munici- 
pality to improve the thorouchfares between the city and 
the port, certain sections of the tramway system had been 
relaid and moditied, and this had resulted in a better public 
service and greater facilities. Regarding tbe present situa- 
tion of the rubber trade, so intimately connected with the 
welfare of Para, comparing the crop season ended at June 
30th, 1916, with its predecessor, rubber exports from the 
Amazon district increased from 33,500 tons to 36,725 tons. 
The total production for the calendar year 1916 was 37,250 
tons, as against 37,000 tons during 1915. This figure had 
been practically constant for the last three vears. It was 
anticipated that the supply for the current year might be 
somewhat in excess of this average, owing to an abnormally 
low river, which had enabled rubber collection to be con- 
tinued somewhat longer than ueual. Prices in the London 
market for fine hard Para had fluctuated during the year 
between 4s. ld. and 2s. 7d. per lb., with an average of 3s. 
13d., the value at present being about 3s. 44d. per lb. Busi- 
ness generally at Para was distinctly brisk, and the country 
people were prosperous. 


City of London Electric Lighting Co., Ltd.—Subject to 
audit, the directors have decided to provide in full for allow- 
ances to employés on service and war bonuses to staff and 
employés, to place £40,000 to reserve, and to pay 12s. per 
share (6 per cent. per annum) on the preference shares, and 
Js. per share (8 per cent. per annum) on the ordinary shares. 
On account of these dividends, 6s. per preference share and 
6s per ordinary share was paid in Septeuiber, 1916. After 
payment of the dividends, less income-tax, and providing for 
other appropriations, about £17,000 remains to carry forward. 


Liverpool Overhead Railway Co.—For 1916 the gross 
revenue receipts were £107,850, and the working expenses, 
including reserve, were £77,794. The total passengers car- 
ried were 16,674,643, as against 15,082,502 in 1915. The con- 
cern continues to operate under the agreement with the Gov- 
ernment. After deducting debenture interest, adding tbe 
balance brought forward, and paving 5 per cent. on both 
classes of preference shares, a final distrilution at the rate 
of 4 per cent. per annum on the ordinary shares is to be 
made, making 3} per cent. for the year, leaving £6,801 to 
be carned forward. 

Arizona Copper Co.—This companv is paving a dividend 


of S80 per cent., free of income-tax (equivalent to 100 per 
cent.), for 1916. 

Castner-Kellner Alkali Co., Ltd.—Dividend for 1916, 22 
per cent.; £50,000 to depreciation; £39,404 carried forward. 


Pennsylvania. Water & Power) Co.—Dividend, 1} per 
cent. for the quarter ‘to March-31st. 
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Fife Tramway, Light & Power Co.—Presiding at the 
annual meeting, Mr. W. Low said that the tramways showed 
some improvement. Pending receipt of the Treasury consent, 
the company could not make any arrangements for dealing 
with the construction of the Rosyth lines. Power and light- 
ing progress had been quite satisfactory, for, although net 
revenue had been affected by increasing costs, a larger 
revenue had been obtained. The increased revenue was en- 
tirely due to the capital expenditure of past vears producing 
additional business. The total revenue received from the 
power and lighting undertakings as dividends, fees, &c., 
amounted to £14,671, against £13,567 for the previous year. 
The real improvement in the combined undertakings was 
better than shown by the figures, as they had been able to 
leave a sum of upwards of £2,000 ont of profits in the coffers 
of the power and tramways companies available for contin- 
gencies, so that the improvement over the previous year in 
the power and lighting properties was upwards of £4,400. 


Traction & Power Securities Co., Ltd.—Net revenue for 
1916, after deducting expenses, £26,211, plus £5,578 brought 
forward. The directors recommend a dividend of 6s. per 
share, free of tax, absorbing £25,623, and leaving £9,167 to 
be carried forward. Investments in the Mersey Railway Co. 
and the Clyde Valley Electrical Power Co. remain unchanged. 
The position of the Clyde Valley Power Co. continues to im- 
prove. According to a valuation furnished by Glasgow 
brokers, the holdings in both preference and ordinary shares 
are worth their book cost. In October last this company 
declared a first dividend upon its ordinary shares. In view 
of the Government measures with the object of maintaining 
foreign exchanges, almost the whole of the company’s Ameri- 
can Investments have been realised.—Financial Times. 


Compania de Electricidad de la Provincia de Buenos Aires. 
—The gross receipts for the year ended July 31st last from the 
supply of light and power were £189,853, against £177,888 
for the preceding year, an increase of 6.73 per cent. The 
total receipts from all sources, £192,239, show an increase of 
7.50 per cent. The increase on the total operating expense 
is only 10.07 per cent. The resulting net profit from opera- 
tion is £62,728, against £61,160 for the preceding year. ‘The 
directors have placed the whole of the available balance of 
£11,689 to the reserve for depreciation and doubtful debts. 
The results do not permit the payment of a preference divi- 
dend.—Times. 


Oxford Electric Co., Ltd.—The profit for 1916 
£11,682, plus £968 brought forward.  Debenture interest 
absorbs £2,000, there is written off on account of hire-pur- 
chase installations £639, 5 per cent. is paid on the preference 
capital, and 5 per cent., less income-tax, on the ordinary, 
£649 being placed to the credit of reserve and renewals, leav- 
ing £645 to be carried forward. Reserve and renewal of 
plant account has been charged with the cost of plant re- 
placed. War-time conditions have further decreased the 
demand for light, and the heavy cost of fuel, &e., has also 
adversely affected the revenue. Several extensions of mains 
have been carried out. 


British L. M. Ericsson Manufacturing Co., Ltd.—The 
profit for 1916 constitutes a record, and the prospects for 
1917 are excellent. The net profit, after charging £13,963 for 
depreciation, £6,580 for income-tax, and £2,500 for debenture 
interest, is £47,146, plus £6.616 brought forward. The pre- 
ference dividend absorbs £5,999; 8 per cent. on the ordinary 
shares (free of income-tax) requires £8,001; there is placed 
to reserve £9,000, and to reserve for extra depreciation 
£5,000, leaving £25,761 to carry forward, snbject to Muni- 
tions Levy and Excess Profit Duty. 


Telegraph Construction & Maintenance Co., Ltd.—Net 
profit tor 1916, £111,915, after charging interest on the deben- 
tures; £110,474 brought forward, making £222,389. Interim 
dividend of 5 per cent. already paid. A further dividend of 
1) per cent., together with a bonus of 12s. per share, free of 
tax, now to be paid, and there is to be put to supplement the 
reserve fund £20,000, leaving £112,749 to be carried forward. 


County of London Electric Supply Co., Ltd.—After pav- 
ing the preference dividend (6 per cent.), a final dividend at 
the rate of 9 per cent. per annum, less income-tax, is recom- 
mended on the ordinary shares. making 7 per cent. for the 
year. £45,000 is put to reserve for depreciation, and £15,000 
carried forward. ` i 


Yorkshire (West Riding) Electric Tramways Co., Ltd.— 
According to the Times, the directors are preparing an 
mnended scheme, after considering the points discussed at 
the recent meeting. 


Electro Bleach and By-Products, Ltd.—lFurther interim 
dividends on account of the year 1916 of 3} per cent., less 
tax, on the preference shares, and of 7 per cent., Jess tax, on 
the ordinary shares. 


W. T. Henley’s Telegraph Works Co., Ltd.—Warrants 
for the dividend on the preference shares were posted on 
February %&tb. 

Mirrlees Watson Co., Ltd.—A financial contemporary 
says that the dividend for 1916 is 10 per cent., less tay, as 
against 5 per cent. for 1915. 


Brazilian Traction, Light & Power Co., Ltd.—Ouarter'v 
dividend 1} per cent. on the cumulative preference shares. 


was | 


Blackpool & Fleetwood Tramroad Co.—At the annual 
meeting, Mr. JOHN GREENWOOD said that during the year the 
company had carned nearly 300,000 more passengers. With 
regard to the cli! encroachments adjoining the trarmroad, it 
could only be said that the negotiations had not yet reached 


a stage which enable the board to make any report to the 
shareholders. 


Kensington & Knightsbridge Electric Lighting Co., Ltd. 
—Dividend, 3} per cent. on the ordinary shares for the Jast 
half-year, making with the interim dividend 6 per cent. for 
the year. 

Stock Exchange Notice.—Application has been made to 
the Cominittee to appoint a Special Settling Day in— i 

Marconi International Marine Communication Co., Ltd.— 
Further issue of 45,916 shares of £1 each, fully paid, Nos. 
006,055 to 330,000. 

Newcastle-upon-Tyne Electric Supply Co., Ltd.—Subject 
to audit, the directors recommend a tinal dividend of 44 per 
cent. on the ordmary shares, making, with the interim divi- 
dend of 24 per cent., 7 per cent. for the year. 

Halifax & Bermudas Cable Co., Ltd.—Interim dividend, 
6 per cent. per annum, free of income-tax, on ordinary shares 
for the past half-year. | 

Direct West India Cable Co., Ltd.—Interim dividend, 
6 per cent. per annum, free of income-tax, on ordinary shares 
for the past half-vear. 

City cf Carlisle Electric Tramways Co., I.td.—After pay- 
ing debenture interest and putting £2,000 to redemption of 
second debentures, £775 remains to carry forward. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Tue very success of the War Loan has tended to exercise 
a slightly depressing effect upon markets of the investment 
order, It is dificult to find words in which adequately to 
describe the result of the Loan, but fhe figures themselves 
are sufficient to do away with the necessity for any exaggera- 
tion or picturesqueness. There was, let it be confessed now, ° 
just a shade ot disappointment in the City when the earlier 
result of S00 millions was announced; but for the total to 
have passed the £1,000,000,000 mark is regarded as a triumph, 
while the news of the fine advance of the British on the Ancre 
forms a fitting complement to the financial operations at 
home. 

Nevertheless, as already pointed cut, other markets are 
dull, and must perforce be so, because of the withdrawal of 
so much capital from the ordinary Investment channels. The 
effect of the War Loan is likely to be felt for some weeks, 
and, meanwhile, the purely investment stocks lie under a 
cloud of quietude, for the simple reason that people have 
not got the money wherewith to buy them—to buy them, 
that is to say, in sufficient amounts to compensate the ordi- 
nary stream of selling which is common to all times. 

Most of the London electric lighting companies have now 
declared ‘their dividends, and the results are certainly good. 
No change has taken place in the declarations of the City of 
London, County, St. James’, South Metropolitan, or West- 
minster Companies. The Kensington & Knightsbridge, pay- 
ing 6 per cent., shows a reduction of 1 per cent. on the year; 
and the dividend on Notting Hill ordinary shares is reduced 
from 5s, to 3s. Considering, however, that the Notting Hill 
shares are held privately, that they are of the nominal value 
of ls. each, and that they stand at something like £2 in the 
market, it cannot be said that the Notting Hill is a factor 
in the situation. 

The disappointment this half-year has been with the re- 
sults of the London Electric Supply Corporation, where the 
reduction of the preference dividend came as a sharp shock. 
Several other announcements are due this week, but the 
market, in the light of those made so far, which we have 
quoted, professes itself to be fully satisfied with the an- 
houncements already published. The Daylight Saving Bill 
will hold less terror for the illumination companies than it 
did a year ago, and is not at all likely to lead to any parti- 
cular selling. On the week, County of London ordinary are 
better at JO}, City Preferences are } up, and so are West- . 
minsters. London Electrics naturally continue depressed, and 
in other shares no recordable changes have occurred. 

Brazilian Tractions have fallen back 2 to 46}, this bein 
due to the flatness which overtook most things connecte 
with Brazil upon Mr. Lloyd George’s statement that imports 
of coffee from foreign countries were to be prohibited. The 
bonds of the various tramway companies are not much 
aifected, the limited character of the market saving them 
from any particular fall. But most other stocks and shares 
connected with the country are easier. 

The Argentine group is heavy: and so far as Mexicans are 
concerned, nothing fresh has transpired in the way of news 
to give any stimulus to the various industrial issues. Mexi- 
can things generally, in fact, are flat; and the question re- 
mains unanswered as to why America is unable to control 
the handful of turbulent/fatk who U¥e_across the Mexican 
frontier. i ' ‘ 
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It is of academic interest to holders of electric hehting 
shares to notice that the Welsbach Incandescent Co. has 
formulated a scheme whereby a re-arrangement of capital 
has been sanctioned by the Treasury; and the company is 
now offering to its shareholders further shares of £1 each 
at par, with a commission of 9s. per share to subseribers— 
which, in other words, means that the £1 shares will pro- 
duce lls. for the benefit of the company. 

The speculation in Marconis has come to something of an 
abrupt stop, and, in consequence, the parent shares have 
fallen back 3/16, which brought about a sheht reaction in 
the quotations for the subsidiaries also. ‘Phe telegraph mar- 
ket as a whole is quiet. Great Northerns rose 10s., while 
Bastern ordinary Jost a similar amount. Oriental Telephones 
are pood, with a further rise of 1/16 at 24}. 

or the manufacturing: shares, Henlevs are a little lower at 

but the preference at 4 ex dividend have recovered the 
A, of the deduction,  India-Rubbers fell 2. British 
Insulated ordinary had a sharp rise of 12s, 6d. to 12}. Recent 
buvers have found a growing se arcity of shares: and as soon 
as the very small bandful on offer in the market had been 
disposed of, the effect of the demand became apparent. Other 
industrials are quiet, without commanding much business, 
but most of those connected with the electrical industry 
maintain their prices. One`of the present features is a strong 


inarket in shares of rubber companies which confine them- 


selves to the production of rubber. Those engaged in the 
coffee business, in addition to rubber, are being put down 
because of the restriction of the imports of foreign coffee, but 
the remainder of the list is exceedingly firm, enjoying also 
a good deal of business. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Home ELECTRICITY Companike, 


Dividend Price 
Feb. 27, Rise or fall Yield 


ea cy, 
1914. 1915. 1917. this week, p.c 


Brompton Ordinary .. - 10 10 eR — 4711 0 
Charing Cross Ordinary 6 6 — 71 8 2 
do, do. do. 44 Pref., 43 43 8, 2 xd =s 7 1 2 
Chelsea... a Pes sa. 6 4 8 _ 618 4 
City of London .. 9 8 hl ~ 7165 
do. do. 6 per cent. Pref. 6 6 93 +3 6 1 6 
County of London 1 q 104 — 618 8 
do. 6 per cent. Pref. © 6 Ye +è 6 6 4 
Kensington Ordinary .. e 9 q 5 — 5 7 
London Electric .. 4 8 1 — Nil 
do. do. 6 per cent. Pret. 6 6 87 xd +1- 6 6 8 
Metropolitan a 8 — 618 4 
do. 4 per cent. Pref. 44 — 740 
St. James’ and Pall Mall .. 10 8 6 — 613 4 
South London .. . 6 6 24 — 619 0 
South Metropolitan Pref, oe q q La, = 69 R 
Westminster Ordinary .. .. 9 9 53 + 2 619 
TRELEGRAPHS AND TELEPHONES, 
do. el, oe ee 80/- 88/6 22 = 6 16 4 
Chile Telephone ee ee ee 8 8 64x ~~ 6 16 3 
Cuba Sub. Ord. ee oe ee 6 6 By ocd 6 8 6 
Eastern Extension oe o 1 8 18; _ 616 4 
Eastern Tel, Ord. a q 8 1EGA —} 617 4 
Globe Tel. and T. Ord. .. a 6 q ll — 619 9 
do. Pref. oe 6 6 9 cand 6 3 1 
Great Northen Tel... . N N 844 + 3 6 7 5 
. Indo-European .. ee .. 18 13 464 — 6 19 9 
Marconi .. e oe . 10 10 2} — ya 811 32 
New York Tel. 44 - 4 4 lol — 49 0 
Oriental Telephone Ord. » 10 10 a +A 414 1 
United R. Plate Tel... -- 8 8 6 _ 6 6 6 
West India and Pan. oe ee 1 6d. 1 Ts 3 4 0 
Western Telegraph ee .. 7 8 18ł _ 16 4 
Home Rais, 
Central London, Ord. Assented 4 4 €l xd _ 68 0 
: O. District .. Nil Nil 15 = Nil 
. Underground Electric Ordinary Nil Nil 1} — $ Nil 
de. do. “A” .. Nil Nil 6,6 — Nil 
do. do. Income 6 6 85 — 517 8 
Forgion Trams, &0, 
Adelaide Sup. 6 per cent. Pref, 6 6 439 = 6 1 6 
Anglo-Arg. Trams, First Pref, ef 2 — A 911 4 
do. 2nd oo ee 6 % -_ è a 
Brazil Tractions . z% ea 4 4 464 —2 812 0 
Bombay Electric Pref, 6 6 10 ~ 6 0 0 
British Columbia Elec. Rly. Pice. 6 6 61 — 8 4 0 
do. do, Preferred — Nil 43 — Nil 
do. do. Deferred — Nil 374 — Nil 
do. do. Deb. 44 4 64 — 6 12 10 
Morico Trams 5 percent. Bonds — Ni 25 — Nil 
do. 6 per cent. Bonds — Nil ' 92 — Nil 
Merican Light Common oe Nil Nil 7 — Nil 
do, Pref. .. ae Nil Nil 14 — Nil 
MantraAcrURme COMPANIES., 
Babcock & Wilcor «wg . M 15 2? = 691 
British Aluminium Ord. ae 5 1 28/- — 567 2 
British Insulated Ord. .. . 16 1% 124 + 700 
British wes ingbouss Pref. .. A T 2. — 61i 8 
Callenders . z: æ. 1 W 142 — 8 4 u 
do. 5 Pref. oe ee 5 6 4 — 6 6 0 
Castner-Kellner . æ. W 22 S| _ 610 8 
Edison & Swan, £3 paid - Ni = — Nil 
do. do. fully paid .. Ni = if = Nil 
do. do. 4 percent. Deb. 4 4 614 _ 610 1 
Electric Construction .. ee 6 vt) i — 710 0 
Gen. Elec. Pref. .. .. es 6 6 9} — 6 9 9 
do. Ord. oe se oe 10 10 137 = 7 5 6 
Henley... is s . W 2 15 æ 8 6 8 
do. 4% Pref, .. bs ae 43 ab 4xd + 613 6 
Ind ia-Rubber ee ee ee 10 10 113 a: *§ 18 10 
Telegraph Con. ee ee ee 20 90 87 — 6 16 2 


* Dividends paid free of inoome-tax. 


MARKET QUOTATIONS. 


It should be remembered. in making use of the figures appearing 
in the following list, that in some cages the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, Februarys28th. 


Latest Fortnight’s 
CHEMICALS, ac. Price. Ine. or Deo, 
a Acid, Oxalic . ee ee oe per 1b, Ral oe 
a Ammoniac Sal ; per ton £75 oe 
a Ammonia. Muriate (large crystal) és 254 oo 
a Bisulphide of Carbon è 7) £23 es 
a Borax.. oe ee o 236 ne 
a Copper Sulphate Pe es a a a3 £3 dec 
a Potash, Chlorate ee ee oe per Ib. 2/6 oe 
a if Perchlorate se ae n 2/- e. 
a Shellac s si .. percewt. | 173/- 14'- ine, 
a Sulphate of Magnesia .. pern | £16 a 
a Sulphur, Sublimed Flowers .. i i £0 £a ne, e 
a Lump S ae és a ais £4 ita 
a Soda, Chlorate oe oe -. perlb 1/- oe 
a mr) Cry stals oe eo. per ton 120/- ee 
a Sodium Bichromate, casks oe per lk. ee oe 
; METALS, &c. 
c Brass (rolled metal F to 12 basis) per Ib. 7 ss 
c „ Tubes (solid drawn) sé si ee oe 
ce » Wire, basis .. ae j oe s5 
ce Copper T ubes (solid drawn) ‘a ‘i 1/82 to 1/93 dd toad. in, 
E n Bars (best selected) .. per ton 2174 24 ioc. 
E T Bheet oe ee oe ” 2174 £4 ine. 
E n» Rod . a ‘i 2174 £4 ino 
dw (Electrolytic) Bars se ii £151 £4 inc. 
d n ii Sheets .. y £176 £4 Ince. 
d w Wire Rods £159 #4 inc. 
d č, ” H.C. Wire per Ib 17 ad. inc. 
f Ebonite Rod.. se ae ee " 3/ ee 
f n Sheet oe oe ee oe 2 oe 
n German Silver Wire oe ee v 2 ee 
A Gutta-percha, fine.. ee oo ” 6/10 oe 
h India-rubber, Para fine .. a + 8/34 1d. dec. 
i Iron Pig (Cleveland warrants) .. per ton Nom. oe 
» Wire, galv. No. ee: qual. ii £83 : 
E lead, English Pig. eo oe $) ee eo 
E Mercury no per bot. Nom. A 
e Mica (in original cases) small ` per lb. 6d. to ù- ee 
@ n ” ” medium ” 8/6 to 6/- ve 
e aX) rr) a) large oe (X) 1/3 to 14/- & up. oe 
d Silicium Bronze Wire .. .. per lb. 1/1 oe 
r Steel, Magnet, in bars e e.. per ton ae ee 
g Tin, Block (English) sa oe `s és a 
RA v Wire, Nos. 1 to 16 oe eo per lb. 8/- ee 
d ry 


Quotations supplied by— 


James & Shakespeare, 
Edward Till & Co. 
i Bolling & Lowe. 
l Richard Johnson & Nephew, Ltd. 
a P. Ormiston & Sons. 
r W. F. Dennis & Co, 


a G. Boor & Co. 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons, 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd, 


Scarcity of Materials in Germany. —Swis members of 
the Soriété des Installateurs Suisses who attended the yearly 
meeting of the German Union of similar societies at Frank fort-on- 
Main, in July last, have piven in the Swiss Alektro- [ad uxtree an 
account of their impressions of the present condition of the 
German electrical industry. Their opinion is that. contrary to the 
usual view, Germany is not short of copper, as the requisition of 
German domestic copper utensils had produced some 300.000 to 
400,000 tons of copper, sufficient to supply needs for three vears of 
war. Furthermore. German and Serbian mines were producing, and 
other supplies were furnished by all the neighbouring neutral 
countries. Moreover, Germany required, when ex porting machinery 
to neutral countries having copper or copper alloy constituents, an 
excess of 30 per cent. of copper or copper alloys in any return imports 
from neutral countries. The substitution of zine or iron for copper 
in certain cases had also effected considerable saving of that metal. 
As regards aluminium, the Swiss Neuhausen works were under 
contract to supply the whole of their output to Germany: further. 
an alloy of aluminium and other metal was made use of for the 
building of aircraft. An antifriction alloy had also been found to 
replace in most cases the usual antifriction compound. Hence the 
Swiss delegates think Germany is able to do well without copper im- 
ports from other countries. A different aspect to this favourable 
estimate of German conditions is furnished by a frat d. pointed out by 
La Rerue Electrique. which German manufacturers a ʻe resorting to. 
which consists in coating substitute metals witu copper. The 
Geneva Chamber of Commerce recently called attention to this 
subject. and stated that there existed in Switzerland a whole stock 
ot machines thus fraudulently manipulated, which must await the 
end of the war in order to be put into a condition to be of service. 
With revard to rubber the Swiss delegates admit that the scarcity 
is practically absolute. 

Although some imaginary admissions are made as to German 
conditions by this Swiss report, it is to be observed that the journal 
which publishes them does not scruple to avow its pro-Germat 
proclivities. while the Swiss delegates themselves, as being guests 
of their German hosts. could not but speak ina way most agreable 
to them.—/a Herne Electr yne, 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JANUARY, 1917. 


THB returns of electrical exports and imports for the opening to the higher values of machinery entering this country, as also to 
month of the year show a considerable appreciation in value in increased battery imports, which together more than compensated 
both aections as compared with the closing months of 1916. The for a considerable falling-off in telegraphic, telephonic, lamp, and 


; ble imports. 
electrical exports for the month were valued at £556,984, as com- = 
pared with £405,921 in December last, the total being a very Ri pn pa TR a the Decomber Taime; and 
satisfactory one judged by last year. During the month France, for obvious reasons, was our best 
This total was due mainly to the export of, roughly, £100,000 customer, and Russia (principally) and the Scandinavian countries 
worth of telephonic material to France, sided by an all-round im- absorbed a high value of material from this country, while India, 
provement in business. The cable exports increased from £70,000 in our Australasian Colonies. and Argentina were also prominent 


Devember to £96,000 in value last month, while machinery exports purchasers. 

were similarly £10,000 to the good, and advance took place in The bulk of the increased imports into this country were of 
other. directions, the only appreciable falling off being in tele- American origin, although it may be worth noting that Japan's 
graphic exporte. share of the business reached nearly £20,000 in value, and was, 


The imports of electrical material reached £309,381 in value, as therefore, only a little inferior to that of Holland, which has for 
compared with £246,252 in December, the increase being traceable some time occupied the second place. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


go - Qa TER, ss 
Bae ° 3 ; e ae E 2331/0 
3 j | 323 H $ | gs. i ij ep] p] 35 | 4 | 222) aga 
Destination of exports and country consigning 5 -E Fa o & ov Beg asss Ss oi 242 f 
zz SUPP IEC gpu pha p i eB 
a Q 38 ~ 
a 4| %23 g z] 2 = S90 d 
a Ant A Ag ja A] Padaj fai 
£ £ £ £ £ £ # £ £ £ £ £ £ 
Rusia, Sweden, Norway and Denmark... | 7,163 | 14,484; 479| 531 | 114 | 2,505 |27,489| 3,849 [ 432 |1,565 | 6,404| 9,369 | 74,384 
Netherlands, Java and Dutch Indies hie 134 | 3,081! 850) 49 | 134 | 1,670] 184 43 | 39 | 1,243] 713 | 8,140 
Belgian Congo... Soe oe 38 me wise 77 side ye PE ses ees see 48 23 186 
France ... Soe, eae | RS M ... | 2,836 | 8,433] 1,242} 5933] Hn 12 |22,945|12,239 | 552 103,898} 948 |153,209 
Portugal SiG oes 2,015]... Bus EA 115 | 537| 111 28 | ... 52| 210 { 3,068 
Spain, Canary Isles and ‘Spanish N. ‘Africa... . | 1,216 405) 151}... ... | 1,550 | 7,090; 982 33 |... 36} 1,273 | 12,736 
Switzerland, Italy and Austria-Hungary ... | 645 925]... sa e.. | 25211961]... 31]. 898] 5,269 | 9,981 
Greece, Roumania, Turkey and Bulgaria ... ase Sa o ee os se a fs m 130! ... oe 130 
Channel Isles, Gibraltar, Malta and Cyprus... | 107]... 10) 46] .. 163 16| 70| 150] ... | .. | 8,360 | 8,922 
U.8.A., Philippines and Cuba a we | 18384 | 202| ... als 114 | 4,527]... ea 38 | 315| 296 | 7,026 
Canada and Newfoundland ... we | 294 543) 2| Cw. 77 | 213| 3834 ... | 229jļj ... | 9,953 | 11,395 
British West Indies and British Guiana... 10 B2 w Pe 459| 202 25 | 26] os. 17 805 
Mexico and Central America zes ioe se 157) ae gue ee cz P S n 253 38 448 
Peru and Uruguay ... ee «. m 57 | 9,338] 150) 159] ... 12| 115]... 136 | 79 44 81 | 10,131 
Chile ... ai jes es eee ys 164 429| 314| 148] ... 373 | 2,399] 110| 117| 16 6&| 82| 4,218 
Brazil ... ee se eee sis ... | 6866 580} 170) 488] ... 474 | 4,178} 108 | 226) 99 | 140| 2,260 | 9,589 
Argentina _... 1,757 | 3,783] 4,422| 1,068 | ... 798 | 3,456] 870 | 3,711 | 150 | 3,153] 4,779 | 27,947 
Colombia, Venezuela, Ecuador and Bolivia... 186 157 3 24 Res a 502 u. A 7 267 76 | 1,216 
, Tunis and Morocco ... Ss als 76 130| 28] 404] «.. 176 | 915! 170 | 1,061 105} 232 | 3,297 
British West Africa ... aie oa 23 216 86 36 | oe site 349) us je 163} 245 | 1,118 
Rhodesia, O.R.C. an Transvaal... .. | 1,259 940] 1,070) 813 | ... 90 | 6,057| 3,205 | 224] 76| «. 73 | 13,807 
Cape of Good Hope \... ne i se | 402 | 1,795) 703| 227] ... we | 2,217] 297] 196] ... 195} 28 6,060 
Natal ... 375 | 2158| 137| 161] .. 30 | 3,598) 471 377 311,858] 106 | 8,850 
Zanzibar, Brit. E. Africa, Mauritius & ae 465 424) 67| 421] «... oes 181| 261 27.1 50 63| 201 | 32,150 
Azores, Madeira and Portuguese Africa... 3 149 36]... ss 47 323 47 ae ee a 400 | 1,016 
French African Colonies and Madagascar... ssi oe T Re a a 9321 ... T in 10 242 
Persia ... sii vue Dr Sor ees die be n ae Ar us ate ne = = ee 
China and Siam... Pe i ... | 1,301 | 2,233| 1,473| 1,061 |2,117 | 331 | 5,957) 180| ~ 123| 1,050 | 15,826 
Japan and Korea ... ei es s. | 3,905 |... 34 13 | os 411 | 1,342) 256| 419] wf... 221 | 6,601 
Indian... eee oes fan J ... | 2,178 | 5,570] 4,260| 2,510 | 30 | 2,029 |25,433| 2.766 | 4,917 | 111 | 2,001] 219 | 52,024 
Ceylon ..e a 86 231) 93) 64] ... 65]... oe 50 | ... r i 636 
Straits Settlements, Fed. Malay States and 
Sarawak. e cc sie esse |G 659) $62} 286] ... 91 | 1,802) 44] 134] 94 26| 367 | 4,641 
Hong Kong e use ae wee we | 957 289F 633| 347| ... 722 | 2.033] 304 153 3 agi... 5,489 
West Australia ee a ee Bile ape 4291 1,772; 55]. 851 588}... se eas To Ge 3,772 
South Australia eee eee ae dus 54 180} 128] ... ae 250| 420 460 37 371{ 132 | 2,089 
Victoria s ge A a s.. | 1,235 | 15,401| 2,372} 468| ... 729 113,533} 670| 196] ... 699} 39 | 35,342 
New South Wales  ... «6 ee .. | 833 | 14,899] 1,133} 510] 12] 670 | 4,442) 3,243] 192] 31] 236| 124 | 26,325 
Queensland se s "i N B 3| ua 48) 45] ... ee 795)... 30 | i Ti 931 
Tasmania sis oe eee 3 ay 30 35 Ae sae 775) 10 on ints ee 853 
New Zealand and Fiji Islands oo ... | 312 | 6,784] 2,288] 264 14 | 352 | 2.425) 567 | 5,819] ... 311| 3,250 | 22,386 


ee =- eee ff ees 
mgpa G O E =f eee come | eee re 


Total, £ [30,663 | 96,206/25,983)11,004 {2.347 13,173 | 150,804/31,235 [19,749 [2,776 |192,600/50,444 {556,984 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


Russia, Norway, Sweden and Denmark ... 15 she eas 568 | 3,743] ... | 3,940 380| 3,632 ; 1,915 12 14,265 
Netherlands... wie ee eis 131 870 | ... 116,062 | 5,064; ... 209 10} 1,163 ‘dt sss 23,509 
France ... ove eee wee dele sae 96 Sie 4 58 80; 1,088 | 1,198 80| 7,853 | 1,327 222 12,006 
Switzerland... ees eee Sais . | 3,291 Mes 417 31 40; 816 | 1,083 68| 2,658 | 3,933 ses 13,337 
Italy cis, cases eee. ee DB! | MOIS a ee LIN aie eni cae Si 2,949 
Japan ... eee ove ave eee ee | 1,366 oe $14,718 112,327 | 1 347 65 saa 72 19,895 
United States . eee eee sse - | 6,255 |10,172 |1,962 | 4,420 | 1,717] 7, 163 15 613 108, 261 27,118 | 8,936 30,419 220,026 


Total, £ [11,232 {12,061 [7,101 [33,466 |11,991] 9,067 [28,955 |108,789|42,489 [16,111 30,725 (306,987 


Additional imports.—Canada, glow lamps, £54 ; arc lampe, £75 ; meters, &c., £12 ; batteries and accumulators. £1,988 ; telephone 
and telegraph appliances, £265. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


Various countries, mainly as above 3,223 |22,782 | 35 | 2,692 269 754 1.988 ssi | 65 279 1,460 | 33,557 
TOTAL EXPORTS: £556,984 TOTAL RE-EXPORTS : £33,557 TOTAL IMPORTS: £309,381 


NorTE.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to “ goods ” otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns, Imports are credited to the country whence consigned which is not necessarily 
the country of origin. 
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SOME POINTS IN CONNECTION WITH 
ENGINEERING SPECIFICATIONS. 


By J. SHEPHERD, M.LE.E. 


(Paper read before the YORKSHIRE Loca SECTION of the 
INSTITUTION OF ELECTRICAL ENGINEERS at Leeds.) 


THE Importance of specifications to the purchaser, the con- 
tractor, and the engineer, can hardly be overestimated, as 
they form the basis of contracts, and should include a con- 
cise description of the purchaser's requirements so as to enable 
orders to be placed in a business-like way for the plant 
required. 

Specifications, whether joan or short, should contain all 
salient facts necessary for the contractor to carry out his 
work, and should include a lucid description of the conditions 
under which the contract is to be completed. 

Specifications for work of some magnitude usually consist 
of three distinct parts, namely, general conditions, detailed 
technical requirements, and a bill of quantities. 

General Conditions.—The general conditions, which are of 
the nature of standing orders, are usually of a legal character. 
They are of great weight and importance. and are usually 
drafted by solicitors or town clerks. In many cases they have 
grown to imposing documents, and unfortunately have some- 
times formed a weapon which has been used to the detriment 
of the industry generally, since they have resulted in orders 
being sent abroad where the foreign contractor, owing to his 
distance from this country, has escaped the results of several 
of the conditions. 

The British Electrical and Allied Manufacturers’ Associa- 
tion have been engaged for the last few years in framing an 
independent set of conditions. These favour the manufac- 
turer’s rather than the purchaser's interests, and up to the 
present have not received general acceptance. The Institu- 
tion have drawn up and issued an independent set of condi- 
tions, and as the committee entrusted with the work com- 
prised representatives of both manufacturers and engineers, 
the result has been a set of conditions which are generally 
equitable to both parties. 

Whatever general conditions are adopted, I am strongly of 
the opinion that all matters in dispute should be referred to 
independent arbitration, provided that the progress of the 
work is not prejudiced thereby; that is to say, the two sides 
should agree as to what points are in dispute, and these can 
then be the subject of independent arbitration after the work 
is completed. 

Detailed Technical Requirements.—This part of the specifi- 
cation is entirely the engineer's province, and in it he has 
clearly to define his requirements. Before he can do so he 
must make up his mind as to what he really does want, and, 
having done so, he should lav down his requirements in the 
simplest language, so that, if possible, a child could under- 
stand the story. i 

There should be no necessity in modern specifications for 
the threadbare phrase: * Notwithstanding any errors or 
omissions the work omitted shall be included as though 
specifically mentioned.’ 

Bill of Quantities.—Wherever possible the work should be 
scheduled, and a complete list of quantities closely estimated 
and arranged for pricing up should be given. In this bill of 
quantities should be included any provisional sums for extra 
work or for any special apparatus which it may be desired 
to purchase. 

Having very briefly outlined the skeleton of a specification, 
a few examples may now be given of various specifications 
drafted during the last dozen vears for various classes of engi- 
neering work required for a large public body who was the 
purchaser. In considering these specifications the attitude of 
the purchaser must not be forgotten. That attitude might 
perhaps be defined thus :— 

' The market includes a large number of willing and eager 
suppliers anxious for our contracts at reasonable prices: the 
engineer shall therefore draft a clear and concise specifica- 
tion free from all looseness of thought or description or errors 
of any character. When the tenders are received to such a 
specification, we can, without misgiving of any kind, accept 
the lowest tender, no matter from whom it may be, and in 
order that we may know that the prices tendered are reason- 
able, the engineer shall, with the tenders, and before they 
are opened, submit his estimate of the cost of the work.” 

The specifications described below have all been drafted 
to suit such a general condition of affairs as far as it is pos- 
sible to do so, and those members who do not agree with 
the drafting of the specifications must bear in mind the con- 
ditions under which they were drawn up. 

One essential difference between a specification for machi- 
nery of standard design and a specification for, say, civil 
engineering or architectural work. should at once be observed. 
No engineer with whom the author 1s acquainted is so bold 
as to issue working drawings of, say, a turbo-generator, high- 
speed engine, or water-tube boilers which he may desire to 
purchase. On the other hand, nearly all civil engineering 
and architectural work is the design, and is carried out to 
the detailed drawing, of the civil engineer or architect. But 
even in this branch of the profession the old order is chang- 
ing witn newer methods of construction, such as structural 


steel work, reinforced concrete, &c., which require certain 
of the designs to be left to the specialists who handle this 
type of construction, and there is but little doubt that in the 
future the change will become more pronoanced. 

The engineer has the choice of two methods of specifying. 
These are :— 

1. Issuing detailed drawings of his requirements and accept- 
ing the responsibility of the design, leaving the contractor 
to be responsible for the material and workmanship. 

2. Detining the conditions and results to be obtained, leav- 
ing the contractor to meet the requirements with his standard 
products if and when they are suitable. 

If the engineer specifies the conditions and the results re- 
quired, and leaves the manufacturer to offer his standard 
designs, the results will generally be satisfactory if the eng- 
neer 18 allowed to select as his contractors a firm of known 
excellence and of ripe experience. Unfortunately, however, 
the tender of such a firm is seldom the lowest, and the pre- 
mises were that the lowest tender should be accepted. 

Agam, the manufacturer has not always extensive experi- 
ence of the running of his own plant. or the opportunity of 
rectifying the weak features of a design, which use alone 
will discover. Also, it is not uncommon for some manufac- 
turers to perceive with dithculty any defects in their products. 
The defects, when investigated, not infrequently are found 
to be due to an inexperienced draughtsman or to drawing- 
office instructions not reaching the shops in a clear form, or 
poor workmanship. 

The following are the salient features of a number of 
recent specifications :— 

COAL. 


Tn a large generating station having a good load factor. 
efficient turbine units, good superheat and condensing condi- 
tions, and coal at normal prices. the generating costs per 
unit may be taken to be as follows :— 


Salaries and wages (0.0304. 
Coal and ashes 0.160d. 
Oil, waste, and stores .. - ood. 
Repairs to plant and buildings ... 0.012d. 

Total 0.206d. 


Coal and ashes thus represent 7h | per sent of the total, i.c.. 
out of every sovereign spent in the station 15s. 6d. is required 
for the supply of coal and the removal of ashes, excluding 
for the moment questions of capital charges. With the pre- 
sent high prices of coal the proportion is now even higher. 

With such high costs the desirability of buying coal cheaply 
is apparent. A buyer with free power to purchase in the 
open market, and with plenty of storage capacity for the coal 
when purchased, will probably buy most cheaply by picking 
up “spot lots” where available, and especially at or near a 
port, but, of course, such conditions do not apply to present 
pune’: 

When buying by contract, some form of scientific specifica 
tion is necessary where locality and circumstances allow a 
free market, and the spec ification described below is framed 
with a view to buying coal in this manner. As over 1,000,000 
tons have been purchased m this way, it may be said to have 
proved itself useful by the only true test. namely, experience. 

Roughly, the specification may be said to contain and set 
out— 

Quantity required, viz., 165,000) tons per anpum, 

Minimum quality to be acce pted, viz. 

Calorifie value not less than [1.000 B. TH.U. 

Moisture must not exceed l4 per cent. for washed nuts, or 
9 per cent. for unwashed nuts. 

Small coal must not exceed 30 per cent. 

Ash must not exceed 15 per cent. 

Delivery by steamer, and the berthing conditions are also 
set out. 

Methods of sampling are given in detail, but in later specifi- 
cations the final sampling was done by a motor-driven crusher 
and sampler. 

Methods of testing are then specified. namelv : 

(a) For small coal, through a sieve with a mesh a in. square. 

(b) Caloritic value by Mahler bomb calorimeter. 

(e) Moisture after drying at a temperature of from 104 deg. 
to IUII deg. C 

(d) Ash determined by ignition at a low red heat. 

When tendering, the contractors are requested ta state both 
the price and the values offered of the following particulars :— 


(A) Calorifie value m British thermal units. 
(C) Moisture in percentage by werght. 

(E) Small coal percentage by weight. 

(G) Ash percentage by weight. 


These values must not be inferior to the minimum values 
allowed, as already desenbed. 

The specification provided for the adjustment of the price 
paid for any particular cargo in accordance with the values 
actually obtained for that cargo, the adjustment being made 
as set out below. 

“Should the quality of the coal in any cargo, as ascertained 
by samples tested, be found different. as regards calorific 
value, moisture, small, or ash from the values offered in the 
schedule, the prices or sums payable # as aforesaid shall be 
varied in the manner following, viz. 

' (a) IÐ) the-caloritie value’ Pé kider than the number of 
British thermal units per lb. Cofered in the schedule, the 


e S pa = — e 
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price per ton shall be increased in the same percentage ratio 
as the increase in the calorific value. 

' (b) If the calorific value be less than the number of 
British thermal units per lb. offered in the schedule, the price 
per ton shall be decreased in the same percentage ratio as 
the decrease in the calorific value. Provided always that the 
Council shall have the right to reject the whole cargo if the 
calorific value be less than 11,000 British thermal units per Ib. 

“ (c) If the moisture be less by weight than the figure 
offered in the schedule, the weight of the coal to be paid for 
shall be increased beyond the quantity actually weighed out 
by a percentage equal to the percentage decrease of moisture. 

“ (d) If the moisture exceed by weight the figure offered 
in the schedule, the weight of the coal to be paid for shall 
be decreased below the quantity actually weighed out by a 
percentage equal to the percentage increase of moisture. Pro- 
vided always+that the Council shall have the right to reject 
the whole cargo if the moisture exceed 14 per cent. by weight 
for washed nuts or 9 per cent. by weight for unwashed nuts. 

‘“ (e) If the proportion of small coal in either singles or 
doubles be less by weight than the figure offered in the 
schedule when determined in the manner set out m Clause 
No. 10 of this specification, the weight of the coal to be paid 
for shall be increased beyond the quantity actually weighed 
out by a percentage equal to one quarter of the percentage 
decrease of small coal. 

“(f If the proportion of small coal in either singles or 
doubles exceeds by weight the figures offered in the schedule, 
when determined in the manner set out in Clause 10 of this 
specification, the weight of the coal to be paid for shall be 
decreased below the quantity actually weighed out by aper- 
centage equal to one quarter of the percentage increase of 
small coal. Provided always that the Council shall have the 
right to reject the whole cargo, if the proportion of small coal 
exceeds 30 per cent. by weight. 

(yg) If the percentage of ash when determined in the 
manner set out in Clause No. 10 of this specification be less 
than the figure offered in the schedule, the net rate per ton 
of coal shall be increased by Id. for every 1 per cent. reduc- 
tion in ash. 

'* (h) If the percentage of ash when determined in the 
manner set out in Clause No. 10 of this Specification be more 
than the figure offered in the schedule, the net rate per ton 
of coal shall be reduced by Id. for every 1 per cent. increase 
in asb. Provided always that the Council shall have the 
right to eject the whole cargo if the proportion of ash exceeds 
15 per cent.” 

The adjustment may appear somewhat cumbrous, but in 
practice is not found to be so, and an actual copy of an in- 
voice worked out in detail is set ont below. 


Cargo af Seotch Nuts, 


Weighed on delivery. 1.447 tons 10 cwt. 
Values determined by Values offered 


analysis. in tender. Difference. 
Small 1470 % 20% + 53 
Moisture 13°45 % 0% — $45 
Cal. Val., 13,070 B.TH.U. 12.500 4+ .579 = 4% 
Ash R53 % © 10% + V4T% 
Basis price tor quality tendered, 15s. 10d. per ton. 
T. ewf. ar. 


L447 10 0 
eee 04 8 1 


Coal as weighed... tas 
Deduct for 4°45 % moisure 


1.383 1 3 
Add for small | (5'3) = 1325 % a... 19 3 2 


1402 5 Jat 15s. 10d. = 

£ s. d. 

Illo 2 6 

Add for calorific value, 4°56 & ... 5012 5 


bm 


Add for ash, 1°47d. per ton eee io ra teas S17 


£1,169 12 3 
Note price at net rate of 15s. 10d.. ie.. 1,447 tons 


10 ewt. at 158. 10d. would have been 1.145 78 9 


Bonus on the cargo ... £23 13 6 


The reasons for the adjustments of prices are fairly obvious. 

The price varies directly as the calorific value, and in- 
versely as the percentage of moisture. As regards small coal, 
for cach 4 per cent. increase, the rate is diminished 1 per 
eent. 

The ash is indirectly allowed for by diminished ealorific 
value, but a further penalty of ld. per ton for each 1 per cent. 
Increase over the standard figure is deducted to cover the 
cost of conveying the ashes away by barges. 

As the coal tendered by different contractors imay, and 
usually does, vary in value, the rates per ton offered cannot 
be directly compared without adjustinent to a common basis 
of "standard coal” which, for the purpose of comparing 
tenders, was taken at :— 


Small 20 per cent. 

Calorific value 12,500 B.TH.U. 
Moisture 9 per cent. 

Ash 10 per cent. 


After the comparison had been made and the tenders 
awarded, all further adjustments for payment were made !n 
a similar manner to the example already given. 


The volume of business dealt with by specifications of the 
character described was 100,000 tons in 1906, increasing year 
by vear to 160,000 tons in 1915. This necessitated the re- 
moval from the boiler house of from 10,000 tons to 16,000 tons 
of ashes per annuin. 

The coal usually purchased under these specifications was 
Scotch washed nuts, shipped from various porta on the Firth 
of Forth, and Yorkshire washed nuts, shipped from Goole. 
The Yorkshire coal has the higher calorific value, but when 
burnt under water-tube boilers it was found to be more 
destructive of the brickwork settings, a factor which the 
specification does not, of course, allow for. 

If the recovery of by-products becomes practicable in a 
power station, modifications in the specification for coal will 
no doubt become necessary to suit the nitrogen contents of 
the fuel. 

In passing, it might be remarked that a specification for 
fuel is somewhat unique, having nothing quite analogous in 
the ordinary run of civil engineering or architectural practice. 

The specifications have enabled purchases to be made in 
the open market for the past 10 vears without giving rise to 
a single dispute as to the value of the coal determined on 
delivery, and for which the price was adjusted on the deter- 
mination. 

(To be concluded.) 


i 
DISCUSSION. 


Mr. SELBEY said one of the things people ought to be on 
their guard against was making the specification too elaborate. 
He had come to take the view that the safest way for a 
man to buy, who was not acquainted in great detail with 
what he wanted, was not to attempt the elaborate kind of 
specification which Mr. Shepherd had dealt with, but to 
specify for the supply of apparatus necessary to produce a 
eertain result, and if it was made clear that that result was 
to be got, and the contractor accepted that obligation, the 
buver’s rights in common law would be just as good as any 
detailed specification could give him. His experience was 
that causes of trouble were almost entirely what was known 
as case law, depending upon previous decisions, and there 
was a better chance on the concrete issue whether the con- 
tractor had really supplied apparatus which would fulfil the 
purpose desired than when he had supplied the apparatus to 
a detailed specification. 

Mr. Woopuovst said he felt that conditions of contract 
drawn up by manufacturers favoured manufacturers rather 
than the interests of the purchasers, and he was afraid some 
of these conditions were obviously unjust. The present was 
scarcely the time to talk much about the matter. To-day the 
purchaser was very glad to get practically what was offered 
to him, but he hoped that when the war was over there 
would be a better feeling between the purchaser and the 
manufacturer, and that they would all be able to agree upon 
some standard conditions, or, at any rate, upon some broad 
conditions. Those which the Institution had printed were a 
considerable improvement on the previous conditions, but 
they might be still further improved. What was wanted was 
some reasonable compromise between the two extremes of 
the purchaser's point of view and the manufacturer's. An 
Important point about specifications was the necessity of 
putting on record all essentials. That was the first object. 
Nowadavs there were a number of details for which there 
were standard specifications, and if these were proper and 
applicable they should be embodied, and in that case the 
particular specification in question would only deal with 
modifications of the standard. There was a third class of data 
which one often liked to get into a specification, and that 
was a record of the practice to be adopted in regard td the 
building of the machine. The purchaser desired to bind the 
maker of the machine to adopt a particular method of con- 
struction, because it was very valuable for the person who 
had to operate the machinery afterwards to know just how 
certain things had been done. In building work. there was 
often a question in regard to the specialists’ work, whether 
the man’s contractor was the builder or the specialist, or 
whether the purchaser was to make two contracts, one for 
the specialist and one for the builder. In the case of re- 
inforced concrete work, at the present time the specialist in 
reinforcement was also a merchant of steel. Would they, 

werefore, make him the principal contractor and the builder 
the sub-contractor? Tf so, that had obvious disadvantages. 
On the other hand, if they made the builder the principal 
contractor, the specialist might find that he was put in 
rather a difficult position. With regard to coal specifications, 
he was not a believer in calorific value. The figures of moir- 
ture and ash and small coal were all excellent, but he thought 
that in practice one found that whatever figure one got in the 
calorimeter it did not indicate fullv the value of the coal to 
the user. In the case of a coal which was very dirty—with, 
say, 30 per cent. of ash—on the ordinary mechanical stoker 
the coal would be unburnable. so that the value of the coal 
depended on the amount which was combustible, and as the 
ash increased the value of_the coal decreased still more 
rapidly. The question of ¢oal was very complex. and they 
wanted to know oa greaty deal more ‘about it. Though the 
existence of a certain amount of water in coa) when it nad 
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been fired was in many cases extremely valuable, they did 
not want to buy water at coal prices. Some very interesting 
results had been published of the mixing of lime with coal 
to get more heat out of it, and he thought there was some- 
thing in that. 

Mr. Campion asked as to the practice with regard to the 
penalty clause, observing that when he was seeking to apply 
it he was told that it was never done. He wished to know 
how many coal merchants were found willing to tender to 
the coal specification. He agreed with the author that the 
Yorkshire coal destroyed the brickwork a good deal. 

Mr. JEWELL said that in working under such specifications 
as the author had described there must be a great advantage 
in having a full bill of quantities, especially in regard to the 
settling up afterwards. Congratulating the author upon the 
results of his work in connection with the electrification of 
the L.C.C. tramways, he expressed his particular satisfac- 
tion that only £1,500 had been spent abroad, and said this 
set a great example to other corporations. 

Mr. Lana said his idea of the real purpose of a specifica- 
tion was that in the first place it was intended to enable 
them to avoid litigation, and in the second place to provide 
the seller with a guide as to what he would be called upon 
to do. He doubted very much whether these purposes were 
being served by the specifications of to-day. He thought it 
would be well if the engineering profession would take a 
leaf from the book of Lloyds, who would draw up on half 
a sheet of notepaper a specitication for insuring property to 
almost any amount against fire. 

Mr. SHEPHERD, in reply, said with regard to the point 
raised by Mr. Woodhouse as to what was a model specifica- 
tion, he once asked that question of a very experienced 
gentleman, who said that, from the point of view of the pur- 
chaser, the best specification he had ever seen was written 
on the back of an old envelope, and said, ‘‘ Wanted, a 
steamer for the Derry trade.” The effect of that, said his 
friend, was that if the hinges on the doors were not right, or 
the colour of the paint was not what he had expected it to 
be, he could hold that the steamer was not what he had 
wanted, and was not suitable for the Derry trade. He had 
not declared that the specifications that he had put before 
them were the ideal, but only that they were specifications 
that one had had to work under for a number of years be- 
cause the tenders were always advertised for, and the lowest 
tender always had to be accepted. He could not confine the 
competition to a few well-known firms, as Mr. Lang sug- 
gested, but had, in one case, actually to accept a tender 
from a firm absolutely unknown, and which had never done 
any work of such magnitude as that for which it had ten- 
dered. The tender of that firm was for less than half the 
highest price of the others, and yet the work was done right. 
With regard to the arguments about the calorific value of 
coal, he had taken some pains to indicate the difference be- 
tween what one might do when a free agent, and what had 
to be done in the conditions in which he was placed at the 
time referred to. He had had to buy from any merchhnt 
in London who would put in a satisfactory price, because 
he had no other course open to him when he had to be res- 
ponsible for running a station of such a size that it turned 
out annually as many units as were used, both for lighting 
and tramways, by both Liverpool and Glasgow put tocether. 
With regard to the point that such long specifications must 
involve a lot of legal disputes, that had not been his experi- 
ence. There would be some 200 contracts to carry out all 
the works for the electrification of the tramwavs of London, 
and out of all these only one legal question arose, and in that 
case the parties amicably agreed to refer the matter to an 
arbitrator. As to the penalties, he agreed that it was one 
of the most difficult things to obtain penalties under a speci- 
fication, especially for a public body. They had one contract 
for the supply of goods to be delivered in six months, and 
no portion of them was in fact delivered in nine months. 
The contract was for £14,000. In consequence of the delay, 
% miles of tramways lay idle for three months at a loss of 
revenue of £50,000. In that one case the full penalty of 
£13,000 was exacted. In order to get the penalty it was 
certainly necessary to be able to prove that there had been 
loss to at least an amount corresponding to the amount of 
the penalty. Reverting to the coal question, he had been 
asked from how many merchants in London they got ten- 
ders. The reply was from practically all. In Yorkshire, no 
doubt, they could deal directly with the colliery proprietors, 
but the colliery proprietors would not tender to a calorific 
value; the coal merchants of London were more entere 
prising, and they got the coal from many sources and blended 
it so as to extract as big a bonus as they could. This method 
gave an incentive to the coal merchants to buy as cheaply 
as possible. During a period when his authority had to buy 
from hand to mouth at spot prices, the calorific value varied 
from 11,000 B.TH.U. to 14,500 B.TH.U., the ash varied from 5 
per cent. to 35 per cent. The variation in quality was far 
wider than any variation in price. In answer to Mr. Jewell, 
he would say that he did not see how it would be possible 
to make up a tender without a bill of quartities. The main 
item of the specification was the bill of quantities, and the 
variation from the quantities would be excessive if it was 
more than 10 per cent. plus or minus. With regard to an- 
other question, he did not want to be dogmatic, but he 
preferred mica before everything else, and wherever he used 
mica he had it thoroughly impregnated. If they were using 


detail by Dunton. 


high-tension winding without such impregnation they were 
simply asking for trouble. Even with low-tension they 
should impregnate, fill up all air spaces, and keep out all 
moisture. As he had indicated, now that he was not a public 
official, but a free agent, he could please himself about his 
manner of buying. A well-known cable maker once said to 
him, “I buy nothing by specification, and buy moetly on 
the telephone, but I sell nothing at all on the telephone, and 
wholly by specification, and specification of some kind was 
necessary to detine what the purchaser was buying and what 
the other man was supposed to be selling. 


X 


REVIEWS. 


Telegraphy. By T. E. HERBERT. London: Whittaker & Co. 


Price 9s. net. 


To those connected in any way with telegraphy, it were 
ahnost sufficient to say: “The third edition of Herbert's 
'Telegraphy ’ is ready '’; whilst to others singularly unfortu 
nate or immature, one might explain that this book is a 
detailed exposition of the telegraph system of the British 
Post Office, and enough would be said. However, a volume 
of this size, representing so much labour and skill by author 
and publishers alike, and offered at such a remarkably moderate 
price, deserves more than passing mention. The purpose of the 
work is still to provide an up-to-date and detailed treatment of 
the telegraph equipment and practice of the British Post Office. 
and also to cover the field of Post Office and City Guilds’ 
examinations in telegraphy. During the ten years whicb 
have passed since this book first appeared there have been 
many advances in the ways and means of telegraphy, parti- 
cularly in the field of high-speed telegraphy, to which the 
author has devoted much space and care. Quite a large pro- 
portion of the book has been rewritten or rearranged, and 
for this reason, if for no other, it is well to outline the 
arrangement and scope of the enlarged work as it now 
appears. a 

That a considerable amount of elementary matter ìs 1n- 
cluded goes without saying, but it is presented clearly, con- 
cisely, and in a manner which is in keeping with the whole 
scope and nature of the book and the needs of readers. 
“ Advanced ” matter is also included as regards the eonstruc- 
tion of apparatus, and the working of systems, but there is 
a complete absence of mathematics other than the simple 
calculations with which the student must be made familiar. 
An ample number of numerical examples is included in the 
text. The first chapter is concerned with primary cells, 
which are of great importance in telegraph practice. The 
improved Teclanche cell is now used by the Post Office to 
the exclusion of all other primary cells, and the work done 
by J. G. Lucas in this connection is not so well known as it 
might be. A long chapter is devoted to calculations in con- 
nection with circuits and conductors—the arrangement 
cells, joint resistance, and division of current, resistance of 
wires of various dimensions, electro-magnet problems, &c. 
The author deals correctly with the method in which cells 
should be joined up under different circumstances, the dis- 
tirction between the correct basis and one which was for- 
merly given general acceptance having been exposed in great 
About 100 pages are devoted*to ways and 
means of measuring current, E.M.F., and resistance as prac- 
tised by the Post Office, and these chapters embody matter 
which should be valuable to every electrical student, and not 
merely to him who is to specialise in telegraphy. The pre- 
sent-day equipment of the Post Office in the way of measuring 
instruments is worthy of the work which has to be done, and 
every year sees some improvement in the interests of effici- 
ency. The old ‘Q. and I.” detector is almost as obsolete as 
the terms which gave it its cryptic name. 

Chapters VI to XV deal with the principles, construction, 
and use of the apparatus employed by various telegraph sys- 
tems, viz.: single-current systems, the double-current sys- 
tem, the differential and bridge duplex systems, the quadru- 
plex, and various high-speed systems. A long chapter is 
devoted to the Wheatstone automatic system, which, thanks 
to keyboard perforators and receiving perforators, remains a 
formidable competitor amongst those systems which have been 
developed to meet modern traffic conditions on trunk lines. 
The Wheatstone A.B.C., the Steljes recorder, the Rebesi type- 
writing telegraph, and the Hughes system are dealt with, 
and then come chapters dealing with what the author terms 
“the outstanding feature of the past ten years,” viz., the 
development of the Baudot by Major A. C. Booth, and the 
introduction of the Murray multiplex. The Baudot sextuple 
duplex system, giving 12 channels over a single wire, is now 
in daily use in this country. The Murray multiplex has been 
developed specially to work in conjunction with the Baudot 
multiplex, of which there are about 400 circuits in existence. 
The explanation of these complex systems, or, rather, of the 
complex apparatus which they employ, is by no means a 
simple task, but it is one which the author has accomplished 
very creditably. The excellent line illustrations are a great 
assistance to him and to the reader alike. In a few cases 
the lettering is painfully.small, but never actually illegible. 

The centralbattery—telegraph, invented by C. J. Mercer, 
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is now in extensive use, and in Chapter XVI the author 
describes various central-battery duplex systems and tele- 
graph switching systems. The construction and use (in tele- 
graphy) of secondary cells are next dealt with, an important 
section being devoted to alterations in circuit connections for 
universal battery working. Successive chapters treat of re 
peaters, the test box, protective devices (against fire, light- 
ning, and power circuits) and telegraph testing, and the 
formation of special circuits. The sections of the chapter on 
testing deal with the morning test (for which a Megger is 
now used in place of the Eden test), fault localisation, resist- 
ance tests, underground cable tests, tests for fault position 
and resistance of earth connection; tracing instrument faults, 
and the making of good or faulty circuits. The last two 
chapters occupy nearly 150 pages, and are devoted to the 
copstruction of aerial Imes and underground lines; both are 
well illustrated, and leave no room for criticism. Provided 
that it is revised from time to time, it is difficult to see how 
this book can ever lose the position and repute it undoubtedly 
holds at present. The latest edition should be in the hands 
of every worker and student of telegraphy. 


A Treatise on the Theory of Alternating Currents, Vol. II. 
By ALEXANDER RusseLL, M.A., D.Sc. Second edition. 
Cambridge: University Press. Price 15s. net. 


Dr. Russell's treatise on the theory of alternating currents 
has long occupied the position of a standard work in regard 
to the subject of which it treats, and we are glad to welcome 
a second edition of its second volume. 

Readers will remember that the first volume is devoted to 
alternating current pbenomena and problems which are 
largely independent of specific forms of machinery and appa- 
, ratus. The second volume deals with the working of alter- 
nating apparatus and machinery, and it thus touches problems 
which are more intimately connected with the occupation of 
the engineer; indeed, its theorems are to a large extent an 
analysis of the performance and properties of the machinery 
which the engineer has created for the service of mankind. — 

In the present edition a number of alterations and addi- 
tions have been made in order to bring the matter up to date. 
Thus, several types of machinery which have become in- 
creasingly important in recent years have been introduced 
for the first time as illustrations of the theoretical work, e.g., 
the La Cour motor converter, the synchronous booster, the 
split-pole converter, and frequency changers. 

Among the portions which have been largely rewritten, the 
author mentions in his preface the theory of armature re- 
action, which he now treats according to the method sug- 
gested by Prof. Lyle, the theory of the induction motor and 
the theory of power transmission. The last-named subject 
is treated largely by means of hyperbolic trigonometry, and 
in order to explain the use of the hyperbolic functions em- 
Pore a new chapter on hyperbolic trigonometry has been 
added. 

It is, perhaps, unnecessary to summarise the contents of 
a book which is already so well known, and it would be 
difficult even to attempt an adequate criticism in detail of 
a work involving such an enormous amount of labour as the 
author has bestowed on the mathematical theory contained 
in this volume. a 

The work is, in fact, an admirable exposition óf the appli- 
cation of mathematical analysis to the performance of modern 
electrical machinery and appliances extending over a very 
wide field. Perhaps some readers will be inclined to regret 
that the treatment of the various problems is so much 
restricted to a purely mathematical analysis, and that many 
elegant graphical or geometrical methods of illustrating per- 
formance under various conditions, which have proved them- 
selves of so much value in practice, have been omitted. 
Probably such readers would also have welcomed a more 
literal introduction of curves which would help to visualise 
the mathematical results arrived at. Other users of the book, 
again, who have grown used to the simple notation for com- 
plex quantities, which has beén used with such effect by 
Steinmetz, will perhaps think that some of the problems 
might have been solved with greater ease by the introduction 
of the symbolic notation. In the hands of the author, how- 
ever, the methods of algebraic analysis appear to afford the 
most powerful weapons of attack, and he generally prefers 
to proceed by general methods to general solutions. At the 
same time, in some chapters he has borrowed a number of 
graphical solutions for those problems to which they are 
peculiarly adapted. 

It will be gathered that the book is one which is rather 
to be used for reference in connection with matters of funda- 
mental theory than of the every-day questions of behaviour 
or design. At the same time, the practical engineer who 
may be called upon to deal with difficult problems con- 
nected with electrical machinery will do well to keep it on 
his bookshelf for reference—always assuming that he has also 
provided himself with sufficient facility in higher mathe- 
matics to enable him to follow its analvses. 

A useful list of references is appended to each chapter, 
while it is hardly necessary to say that, like the other 
volumes in the Cambridge Physical Series, the clearness and 
cence of production of the volume leave nothing to be 

esired. 


Les Surtensions dans les Distributions d'Energie Eléctrique. 
By I. van Dam. Paris: Librairie Gauthier. Price 12f. 5Ue. 


We have in the work now under review a comprehensive 
treatise on high potentials superimposed upon electrical dis- 
tributing systems, and consequently upon machinery and 
apparatus, due to resonance, to atinospheric action, to har- 
monics in alternator waves, to the electrical state of the in- 
stallations, or other causes. 

As a book, it is well printed, but bound in the inadequate 
fashion characteristic of French literature, even when tech- 
nical and of permanent value. 

The first chapter deals with * potential explosif,” or break- 
down voltage, and starts with air. Tables are given showing 
the sparking distances between spheres, points, and plates, 
obtained by different experimenters. 

The next chapter treats of corona discharge, with more 
tables, and formule for calculating the strength of the electro- 
static field produced by different. voltages. 

In Chapter HI different forms of insulators for overhead 
transmission are considered, and to those who are familiar 
with the latest American publications there is little here 
that is new. 


Chapter IV discusses self-induction and capacity in over- 
head and underground lines, and the usual formule for 
calculating these quantities are given, with substituted con- 
densers in three-phase conductors, and all the considerations 


with which the aforesaid American publications have made 
us sọ familiar. 

Harmonics in the alternator wave are investigated in the 
fifth chapter, and, properly studied, it leaves little uncer- 
tainty in the student`’s mind. 

A consideration of resonance forms the subject-matter of 
Chapter VI, and the formulæ required are given, with prac 
tical examples froin American and other practice. Resonance 
may be due to an accidental earth, and the causes of reson- 
ance and means of preventing trouble are considered. So far 
as preventive means are concerned, the author at once in- 
forms us that there is no apparatus which will prevent *' sur- 
tensions ’’ due to the equality of the periods of oscillation of 
the network and of the source. General counsels are given 
—do not put on a feeder before the machine is up to speed 
and full voltage; do not use concentric cables on extended 
networks; choose a generator the wave of which does not 
contain harmonics likely to be troublesome; make oscillo- 
graphic investigations: and so on and so forth. 

Chapter VII tells us of the rise in pressure at the end of 
long lines without load, which was first noticed on the famous 
Ferranti mains from Deptford to the West End, we forget 
how many years ago. 

_ Variations in the electrical state of the installation give 
rise to “' surtensions ” (we rather like this word), and Chapter 
VIII goes carefully into this matter. Some examples are 
given taken from the 30,000-volt network of the Berliner 
Electricitétswerke, and the Deptford case is mentioned. to 
gether with the old original station of the Westminster Elec- 
tric Supply Corporation at Horseferry Road. Variations on 
any system can be caused by switching in or out of circuit 
a transformer, or an aerial conductor, or by the sudden rup- 
ture of a short circuit. Protective devices find a place in 
this chapter. 

The ninth chapter deals with atmospheric effects, and the 
tenth with lightning arresters, and the different forms of 
resistances used with such apparatus. Again, practical cases 
are given, including some occurring in Norwegian practice. 

_Harthing is considered in Chapter XI, and contact between 
high-tension and low-tension lines in Chapter XII. 

‘The thirteenth, and last, chapter gives specifications for 

cables and machinery according to French, German, British, 
and American practice. 
_ The book is clearly the work of one who has specialised 
in his subject, and as such it should form a valuable text- 
book to those who wish to do the like, and a very useful 
work of reference to those who, while lacking time and 
opportunity for specialisation, desire to keep in touch with 
the fundamentals of the subject. 

$ 


Mechanical Drafting. By C. B. Howe. 
and Hall, Ltd. Price 7s. 6d. net. 


This work is intended to assist the student to a know. 
ledge of the principles of mechanical drawing and their 
practical applications, and, as its title indicates, is based upon 
American practice; but the draughtsman’s art is an inter- 
national language in itself, and as the text is not obtrusively 
‘United States,” the book should be very useful to British 
readers. One of its best features is the profusion of draw- 
ings and sketches of apparatus, materials, and methods of 
use, so Clearly outlined and so detailed as to speak eloquently 
for themselves; but this is not made an excuse for slurring 
over the descriptive matter, which is equally lucid ard ex- 
plicit. As an example of the former, we may cite a half-tone 
reproduction of a pencil drawing, showing, as no other 
method could show, the faint outlines of the details at the 
commencement, and the strengthening of the lines as the 
drawing proceeds, as well as the method of laying out the 
centre lines and commencing the design. Another figure 
shows the proper order to follow in inking the lines or making 
a tracing, in five stages. After-fully treating of the manual 
operations involved,..the, author( discusses(the geometry of 
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drawing, and inculeates the system according to which the 
plan is placed above the elevation of an object. The curves 
of intersection of surfaces of various shapes are well illus- 
trated, and the development of surfaces is dealt with at 
some length. The technique of working drawings is then 
discussed in detail, with very numerous examples of parts 
of machines. Architectural and building plans occupy a good 
deal of space, and here valuable aid is afforded by half-tone 
illustrations, showing the final appearance of the details drawn 
Plotting survevs and map drawing, with the use of survey- 
ing instruments, is followed by a chapter on pictorial repre- 
sentation and sketching, and the last chapter deals with 
blue printing, with illustrations printed in colours. Alto- 
gether it is an excellent work of its kind, which we can 
cordially recommend to the engineering draughtsman who 
desires to perfect himself in his art. 


FOREIGN AND COLONIAL .TARIFFS ON 
ELECTRICAL GOODS. 


TRANSIT OF GOODS THROUGH FRANCE.—The official 
Board of Trade Journal for January Ith publishes a full 
statement of the regulations now in foree respecting the 
transit through France of goods sent from the United King- 
dom to Switzerland, Italy, and Spain wå France. Firms 
interested should consult the Journal, or they can obtain full 
information from the Department of Cotumercial Intelligence, 


73, Basinghall Street, E.C. 

MOZAMBIQUE.—A revised Customs Tariff for the terri- 
tories of the Province of Mozambique which are under the 
direct administration of the State has recently been promul- 
gated, containing new schedules of inport and export duties. 
Among the former may be noted the following :— 


RATE oF IMPORT DUTY. 


In the In the 
districts of districts of 
Lourenco Marques, Quelimane 
Inharobane and and 
Mozambique. Tete. 


Lead in bars, sheets, or plates. unwrought 3% ad cal. 3% ad ral. 
Copper (pure), bronze, brass and similar 

alloys in bars, sheets, or plates. un- 

wrought... ae waa aus Ses o Rs Bo. 


Transmission belts for machines ... wv I% , Free 
Engine and boiler packing of rubber. 

asbestos, or any other substance... we 1% „n Free 
Tin in bars, rods, granulated, and in powder 3% ,. 3% aud val. 
Fuses ... 45 vay T PA ae DA ah TE a 


Metal wire covered with rubber, with any 

textile, or with paper... PR UM . 0%  ,. 
Wire, plain... eRe ay ‘ae ws 8H. ws “10% 
Books, catalogues, newspapers, &c. ... Free Free 
Printed matter, not bound (includes printed 

matter in loose sheets, unpaged pamph- 

leta, &c.) s ass sia le wee LOQad ral. 10% ad cal, 
Machines, apparats and instruments for 

use in industry, agriculture and mining 

and accessories therefor ... ton oe 1% 4. Free 
Telegraph material (apparatus, &c.) we BY r 3% ad ral, 
Metals, not specially mentioned, in the 

rough diate bie ui ... Free Free 
Metals, not specially mentioned, manu- 

factured iia wee on eee LOBad ral, 1OG%ad ral, 
Motors for use in industry, agriculture and 

mining a ‘ius wad ae TIS. 2 Free 
Zinc in bars, plates or sheeta, not worked 3% ,. lO% 


The new schedule of export duties comprises the following 
among others :— 


Rubber— Rate of export duty. 
(a) Extracted by boiling ue ses we 20% ad ral. 
(b) Extracted by boiling and by modern pro- 
cesses and modern crushing machinery ; 8% _,. 
(c) Extracted by means of incision—impure... BY np! 
(d) pure .. 3% 4 
Goods of kinds admitted free of Customs duty, 
when exported Ge eae ees Sat i see as 
Ores produced in the province ee ean eee Free 


BRITISH DOMINIONS AND POSSESSIONS.—Complete 
lists of the articles which are prohibited to be exported to 
various destinations from British India, Canada, New Zea- 
land, South Africa, Newfoundland, Egypt, Malta, Cyprus, 
Mauritius, Ceylon, Straits Settlements. Hong-Kong, Nigeria, 
Gold Coast, Jamaica, Barbados, Trinidad and Tobago, and 
British Guiana, have been issued as Supplements to the 
Board of Trade Journal for January 18th and 25th. The ìn- 
formation in these Supplements supersedes that given in 
the Supplements issued on October 12th and 26th respec- 
tively. Copies of the Supplements may be obtained, price 
3d. each (post free 4d.), from H.M. Stationery Office, Im- 
perial House, Kingsway, W.C. 

SWEDEN.—The exportation of electricity meters and other 
electrical measuring instruments, and parts thereof, bas been 
prohibited from December 3lst last. and of purple ore con- 
taining three-tenths per cent. of nickel from January 14th. 


> 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET FUBLISHED), 


Compiled expressis fur this journal by Mises W P., Tromrson & (o, 
Blectrical Patent: Agents, JS). High Blothern, Lor ding, W.C. and v 
Liverpool and Bradford, 


2.082, © Process for manufacture of thin metallic tubes.” S. O. Cowrts- 
Cores. February Ith. 

2O83. Process for removal of zine irom rap galvanised iron.” S.O 
Cowrek-Corts, February 12th. 

2,084. “t Process for cecovery of tin from tinned iron scrap, &c.” S. O. 
Cow rrR-Corss. February 12th, 


208R “Removal of enamel from enamelled articles." S. O. Cowerss- 


Coes. February bth, 

2,002, t blatrival generating apparatus.” J. Tompson & R. J. Tuewe- 
SON. February 2th. 

2.093. "t Wireless telegraph apparatus. J. Tnowrsos & R. J. TuHompsos. 
February lth, 

2.098. t Frames or casings of alternating-current electrical apparatus.” 
F. Coates, J. Mirre asp A. Reveoureh & Co. February 12th. 

2,1103. ° Electromagnetic brake.” H. V. James. February 12th. 

2,106. * Device for testing magnets and sparking plugs.” E. Mosca, 
February I2th. 

2.133. " Device for supporting shades or reflectors upon incandescent eler- 
tric lamps, and for locking lamp to bolder." W. Wattek, February 13th. 

2,157. “ Electrically-driven cranes, Ac.” J. Bestusy & W. H. Scon 
February Mth, 

2.158. § Continuous-cutrent measuring apparatus. ALLGEMEINE Ersatkici- 
Tars Gks. February Wh. (Germany, June 24th, 1914.) 

2159, “Wireless teleyraphy and telephony.” I. Hortm. February 13: 

2.161. | Insulation of electric machiners, &e." C. J. Banas & C. H 
Kuve. February 13th, 

2.1628. “ Electric heaters.” A. F. Beery. February 13th. 

2,179. “ Electric torch.’ S. D. Wuaiyss. February Iéth. 

2.191. * Automatic circuit: breakers." E. D. Ropway & Switcnceas aso 
Cowass, Lip. February L4th. 

2.194, " Wireless telepraphy and telephony.” E Horr. February léh. 

2214. “ Continuous-current: dynamo-elatric machines. R. Boin. Febru- 
ary lth. 

2.219. “ Electric spoed indiators. R. Boscu (frin of). February leth. 
(Germany, February 26th, 116.) 

228. " Method of manuta turing metal fellocs with upturned electricalls- 
welded flanges.” R. Kronexnkko. February ]4$th. 

2.268, § Electromagnetic switches," Bkirisn = Tnhomson-Houstow Co. 
(General Electric Co., U.S.A.) February loth, 

2,269. © Dynameelectric machines.” Bruis THomson-Houstow Co aso 
A. AL Potihoewx, February 15th, 

2,280. ‘ Manufacture of electric signalling, &c.. lamps.” H. E. F. Gour 
Apams, G. S. Haccus & O. Lecas. February loth. 

2.281, “ Method of mounting cams in magnetos."" E. J. J. Sarwso 
February lth. 

2208. “Electrical signalling system.” Sir G. T. Beckum & Sir A. T. 
Dawson, February Toth. 

2.206. Telegraph apparatus. INnoo-Rewovean TeLecraen Co. & A. H 
Morse. February loth, 

2020. “ Electric swith.” W. A. Crakk, H. G. Loxcrorp, W. W. Loric- 
rorpD & Tur Seninx Mancuractcurkinc Co. February 16th. 

2.932. “Sealing and bending glands for clectrical junction boxes " G.S. 
BoorukovD ano CaLkesDeR's Cane & Cossrecetion Co, February 16th. 

2,333. “ Tapping-keys or switches for electric signalling systems.” R F 
Rowe. February 16th. 

2.340. "t Process for joining-up electric, Ac., wires.” SLOT & Zwtsvensers 
asp J. H. van Virgses. February 16th. 

2368, “ Accumulator otis.’ W. H. Exes. February 17th. 

2.982. “ Sparking plugs for internal-combustion engines.” W. Entwistii 
February 17th. 

2386. | Magnetoelectric machines.” Britis Turomsos-Housros Co axb 
AL PL Youss. February I7th. 

2.39% Manufacture of multiceel) batteries” A. V. St. Armanoe. Feb- 
ruary 17th. 


PUBLISHED SPECIFICATIONS. 


19158. 
9,522. Evecrrican Water Heater. J. H. Robinson. June 30th. (Deena 
30th, 1915.) ` 
16,602.) Evectric Frersicrs. F. Cochlovius. November 234th. (Novemb: 
24th, 1914.) November 24th. ; 


1916. 
The numbers in brackets afe those under which the specification will & 
printed and abridged, and all subsequent proceedings will be taken. 
1.036. Sicnaumc Lamr. W. T. Coulson & Optalyte, Ltd. January 2nd. 
1916. (103,498.] 


1.038. Mircriac LAMPHOLDERS AND THE LIKK. J. C. White. January Roi 
1916. (104,499, ] 
LOIR. ACIOMATIC OR Sest-actowanic TFEIFPHONF SYSTEMS. Relay Auto 


matic Telephone Co. & T. M. Inman. January 24th, 1916. Say 
1.299. Garnekies FOR Gas asb Evectric Firtsecs, T. Cracknell, Januar 
27th, 1916. (Cognate application, 10,563°16.) [103,518 .] 
1,469. Evecrrica. Serecrors or IMputse Resronpers. Relay Automat» 
Telephone Co. & L. C. Bygrave. January 3ist, 1916. [103,524.]  (Additior 
to 9,34;15.) 
1.530. [NDICATING Apparatus TO Ansist IN Tracing Accurate SHoomsc u 
A Tarcet. C. W. Wedgwood. February Ist, 1916. (103,527.) 
1.584. Macnetic Compasses. S. G. Starling, A. J. Hughes & H. Hugh 
and Son, February 2nd, 1916. (193,530.} l 
1.595. Transsisston of Winerrss Stonars. R. C. Galletti and Galleti:- 
Wireless Telegraph & Telephone Co. February 2nd, 1916. [102,400.]) l 
9 GSI. TrRMINALS POR Ereorkicu. MACHINERY AND Areriasces, F. J. Het 
field. February 23rd, 1916.  [103,545.) i 
2.895. ‘TecerHone Transmirrers, E. A. Petithory. February 26th, It 
103.549. 
t 4.319. l SELF-CONTROLLED AERIAL MACHINE EMBRACING a TORPEDO AND SUSTU 
ING MEANS THEREFOR, F. W. Buck. March 23rd, 1916. (103,557,] , 
4.343. MEANS FOR CONTROLLING THF ELECTRIC Lic HTISG OF Motor Venic.ts 
W. Curtis. March 23rd, 1916. (103.558 .J 
10.101. Prorective Recays ror Exectric Circeits. British Westinghour 
Electric & Manufacturing Co. (Westinghouse Electric & Manufacturing Co 
U.S.A.), Juty Tkth, 1916. (203.609.] l 
12.406. SAFETY-CONTROLLING Grar ror Exvecrricathy-proren.ep Vema 
F. Garrett & H. K. Pratt. Septe ember Ist, 1916. MO3.6ALT.] p 
12.517. Dry Barrertes A. H. Sheppard & British Ever-Ready Co. Se 
tember 4th, 1916. (103,618.} 


1917. 


954. Process or Evectric Wenptsc. T. R. Murras. February lth. 114 
(103 636.) 
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THE MANCHESTER CONFERENCE. 


WHATEVER may be the final result of the conference 
convened by the Board of Trade, Friday, March 
2nd, 1917, will always stand out as a landmark in 
the history of the electricity supply industry of this 
country. Our readers will recollect that, prior to 
the Board’s circular letter regarding coal economy, 
the engineers of the supply undertakings of Lanca- 
shire and Cheshire held a meeting last spring, and 
appointed a representative committee of 12 to in- 
vestigate the possibilities of interconnecting systems 
in suitable districts. After much work had been done, 
a preliminary report was issued in September, which 
outlined a scheme for dealing with four groups of 
undertakings, which were favourably situated, and 
a recommendation was made that a conference of 
the authorities concerned should be convened by 
the Board of Trade, and be presided over by a Gov- 
ernment representative. After some delay, arising 
out of departmental methods and the replacement 
of the Coalition Government by the present War 
Cabinet, the Board of Trade adopted the sugges- 
tion, and appointed its Parliamentary Secretary, 
Mr. G. H. Roberts, M.P., to preside over it, and he 


was accompanied by ponant permanent officials. 
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#. AAEN GATEHOUSE & KEMPE, 
4. Ludgate Hill, London, E.C. 4. 


We commend to the full consideration of our 
readers the remarks by this gentleman which appear 
elsewhere in this issue in the account of the proceed- 
ings in Manchester. From these it is quite clear 
that the Board of Trade is now being directed by 
courageous gentlemen who have a clear conception 
of what this country owes to electricity for the part 
which it has played in this war in getting a quick 
output of munitions, and who are determined to have 
the supply of it put on a satisfactory basis, from the 
points of view of both cheapness and security of 
supply. Mr. Roberts showed that he had a firm 
grasp of the part which electricity is destined to 
play in the national life, both in assisting cheap 
production in industry and in securing the more 
efficient use of our coal. He also showed a refresh- 
ing courage in indicating that the Government’s 
views on electricity supply had been conceived on 
too narrow lines in the past, and that broader views 
must in future prevail. The Town Clerk of Salford 
elaborated this point, and gave convincing reasons 
why electricity supply should not be confined by 
municipal frontiers—a happy expression of which 
more will be heard in years to come. An essential 
feature of the Lancashire and Cheshire scheme is 
that a working arrangement should be made be- 
tween the proposed Municipal Board of Manage- 
ment and the Lancashire Electric Power Co. Con- 
sidering the unfortunate antagonism which has 
existed in the past between municipalities and power 
companies, it is gratifying to note that Dr. Parshall 
indicated the willingness of his company to make 
such an arrangement. The conference of 125 dele- 
gates, representing 42 undertakings, showed remark- 
able unanimity in support of the report under con- 
sideration, and it is of good augury for the future 
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that no dissentient voice was heard, and that there 
was no adverse criticism. The Board of Trade has 
now requested the Interconnection Committee to 
proceed to elaborate its scheme, and to bring for- 
ward detailed proposals for its approval. 

There can be no doubt that the Lancashire Com- 
mittee will follow up energetically by preparing a 
scheme based on voluntary co-operation, with a 
view to a portion of it being at work next winter, 
as it 18 notorious that coal difficulties, shortave of 
plant, &c., demand prompt measures in the national 
interest. The work of the Committee and of those 
Whom it calls into its counsels will be followed 
sympathetically and with keen interest throughout 
the country. 

In connection with this matter, it is pertinent to 
call attention to the fact that the report of the Board 
of Trade Commitee on the Electrical Industry after 
the War has not yet been published. We suggest 
that it might be of great use to the framers of the 


Lancashire and other linking-up schemes, at this ` 


stage, and we should welcome an announcement 
that it will shortly be available. We believe that 
the Committee's proceedings reached the con- 
cluding stage last week. In the meantime, it 
is valuable to note that the Board of Trade ap- 
pears to be willing to consider favourably the pro- 
motion of any linking- up and development scheme 
which is prepared by the supply authorities, who 
alone can have full knowledge of the local condi- 
tions to be catered for. In conclusion, particular 
note should be taken of the stress laid by several 
speakers on the excellent feature in the scheme that 
local autonomy would continue in regard to the 
supply of electricity. This is a statesmanlike fea- 
ture which bids fair to secure the goodwill of the 
permanent ofhcials of the authorities concerned, and 
we commend it to others who have similar projects 
in preparation. 


PROBLEMS OF INDUSTRY. 


We have received a reprint of the views on 
“ Industrial Problems After the War” expressed 
in a contemporary by Mr. W. L. Hichens, 
the chairman of Messrs. Cammell, Laird and 
Co.. Ltd. The opinions of Mr. Hichens, being 
those of a leader of industry, are well worthy of 
study, and they are the more so because of their 
timeliness. Of course, it is impossible for anybody 
to traverse such ground without saying some things 
that are already familiar to those who have made 
a close study of such matters during, say, the past 
two years. Recognising that things industrial can 
never be the same after the war as they were before. 
the writer holds that we shall only be able to avail 
ourselves of the opportunities for good that the 
new situation will present, and to steer amidst the 
difficult rocks that are bound to emerge, if all parties 
are imbued with the will to bring about a fair settle- 
ment of dangerous differences. He finds that the 
war has worked the miracle of producing that will, 
leaders of Labour and of Emplovers having now a 
firm determination to face and overcome the difh- 
culties. He welcomes the important signs that 
public opinion, too, is not likely to allow matters to 
“drift.” Indeed, in the interest that the Press and 
the public have been induced—shall we sav com- 
pelled ?—to take in the matter, there lies the chief 
hope that a solution will be found. It is admitted 
that there are enormous difficulties, and that the 
road ‘‘ must wind up hill all the way, even to the 
very end, for the ever-changing values are of such 
infinite complexity as to render inevitable. possibi- 
lities of friction.” 
so Mr. 


As we have repeatedly argued, Hichens 


this juncture ? 


says, there must be a removal of the suspicior 
with which both sides still revard each other. The 
disposition of Labour to suspect Capital is seen in 
the fear held to-day that the latter will use National 
Service powers against the former, dragooning 
workers into the condition of Prussian slavery. On 
the other hand, employers are inclined to dwel 
upon the weaknesses that illcontented Labour ha: 
exhibited for years, working adversely against the 
best interests of national industry. and to suspect 
that those weaknesses are not repented of. Each side 
will do better than this if it will honestly face its ows 
shortcomings. Unless this is done. we may dnit 
into the state that always befalls a house divided 
against itself. What, then, is the urgent need at 
Mr. Hichens describes it as “' states- 
manship in industry —both sides taking a wider 
view of the problems of industry instead of being 
immersed in their own immediate concerns. Ther: 
have been many speeches to this effect, bo 
it is doubtful if the disposition to develop. 
or even to ‘‘will,”’ a fair settlement of di- 
ferences is spreading through the rank ane 
tile on both sides as rapidly as one could wish. We 
have ourselves argued again and again that the bes: 
results are likely to follow if each side is effectively 
organised, so that there mav be afforded prope- 
facilities for dealing broadly with industrial que= 
tions. We find Mr. Hlichens in agreement with us 
on this point. He instances the engineering mdus- 
try as a conspicuous case of bad organisation. 
“Associations of all sorts and kinds exist 
but they appear to have been scattered from a 
pepper pot, for they have no ordered relation to 
each other or to the industry as a whole.” ‘In 
fact, the engineering industry resembles a country 
that has not advanced beyond the tribal system. 
which makes it an easy prey to outside competitios 
and a source of weakness at home.” What he 
desires to see is one Employers’ Federation for the 
entire industry. including shipbuilding, to dea! 
with the broader aspects of the Labour problem im 
relation to the whole industry, separate committees 
dealing with different branches thereof. He 
believes that a Central Engineering Council is 
needed, which would be composed of representatives 
from the Employers’ Labour Federation and the 
various trade associations dealine with speci] 
aspects of the engineering industry. This assured), 
is what many others also have desired to see. but. 
so far, have been disappointed. Mr. Hichers views 
the Federation of British Industries as an organisa- 
tion which has great possibilities, and he admire: 
the foresight of those who initiated the movement. 
but he observes with anxiety and fear the tendency 
of this body to confound its functions as an inter- 
trade federation with those of an individual trade 
association, a tendency which he considers, if it is 
not checked, will lead to disaster. He regards this 
as the type of organisation that is needed on the 
employers’ side, and wants to see a similar organisa- 
tion established by Labour, with close relatior- 
established between them both. They would be 
able to hold regular meetings to discuss all ques- 
tions of trade policy. and learn to understand eack 
other’s point of view, without waiting for disputes 
to arise for settlement. In this way there might be 
formulated a joint programme of industrial reform 
based on a practical experience that is denied as :: 
rule to politicians—a constructive policy to whic! 
both sides can subscribe. The suggestion tha: 
Trade Union representatives should sit on board- 
of directors is not favoured. as such an arrangemer’ 
is only likely to be satisfactory if those representa 
tives are elected because of some special busines- 
qualification. It will be observed that so far Mr 
Hichens does not mention the State. Later, he 
shows that, in his opinion, the State must hold > 
‘watching brief.” and be prepared to settle suc’: 
differences as Labour and Capital cannot adiust f 
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themselves. Its real function is to maintain the 
true balance between conflicting interests—and in 
the best of all possible worlds there will be conflict, 
our efforts being designed to keep it down to the 
minimum—not to follow slavishly the dictates of the 
majority. 

Our readers will have observed that we have been 
writing along the foregoing lines for somé time 
past. When a man in Mr. Hichens’s posjtion con- 
tinues to appeal for the establishment of organisa- 
tions suitable for dealing with the situation which 
will present itself immediately the end of the war 
is in sight, we are inclined to be impatient for 
the negotiations and conferences and efforts to that 
end to have a satisfactory issue. Good work has un- 
doubtedly been done, but apparently the efforts are 
inore or less scattered and incomplete. Are we not 
still needing something in the way of concentration 
or co-ordination of our efforts at organisation? Mr. 
Hodge, the Labour Minister, has delivered speeches 
suggesting that his Department is finding an im- 
proved atmosphere which augurs well for the 
future; there have been meetings in London, and 
meetings in Manchester, with an amalgamation of 
some existing oryanisations. Everything seems to 
point to some real progress being made, but the 
strong combined national organisation has appar- 
ently yet to emerge. Without suggesting that the 
slight falling back of the enemy in France, our suc- 
cesses at Kut, and the desperation of the enemy 
under the seas, mean that the war is near its con- 
clusion, we may be allowed to express the opinion 
that the sooner our house is in organised order in 
readiness for facing industrial problems the better 
it will be for all. 


Tue Committee on Engineering 
of the General Committee on Re- 
search of the American Association 
for the Advancement of Science has 
issued an appeal to the industrial research labora- 
tories of the United States, pointing out that in the 
course of their work many data of great scientific 
interest must have been arrived at, which for a 
time, being the exclusive property of the firms con- 
cerned, were of commercial value to their owners. 
Often, however, owing to further progress, such 
data cease to be valuable to the holders, and are in 
danger of being lost to the world, and the Commit- 
tee urges the industries to enrich scientific literature 
with such facts and data, remarking that some in- 
dustries have incurred the reproach of absorbing an 
immense amount of useful information from scien- 
tific literature without giving any return in kind, a 
reproach which could be removed if they would 
from time to time make public scientific information 
which has ceased to be of commercial value. 

There is undoubtedly a great deal of truth in the 
Committee’s contention, and we eordially commend 
its suggestion to the notice of our own manufac- 
turing firms, many of whom have accumulated a 
‘mass of information for which they no longer have 
any use, but which is as yet unknown to the world. 
By so doing, they would benefit our industries in 
general, and in many cases prevent the useless ex- 
penditure of time and money on researches which 
have been anticipated by themselves. In these 
anxious times we cannot afford waste in any com- 
partment of our national life; the spirit of co-opera- 
tion is in the air, and one of the functions of the 
great trade associations which are springing up 
ought to be to collect scientific information from 
their members and to distribute it. The British 
Association might with advantage follow the ex- 
ample of its American counterpart in this matter, as 
well as the engineering and other scientific institu- 
tions. We must all pull together to secure indus- 
trial triumph. 


Scientific 
Information. 


HIGH-PRESSURE CABLE JOINTS. 
By S. G. 


It is long ago that the stage was arrived at when cable 
Joints (especially H.T. and ¥E.H.T.) had to be made properly 
to ensure them not coming adrift and causing serious 
trouble; but although this is so, it is only quite recently 
that we are informed of a serious breakdown on a German 
H.T. cable. 

Of course, the cause of this recent trouble is attributable 
to shoddy work, obviously done with a view to cheapness. 

We are all apt to rush jobs, therefore British engineers- 
should make a special note of this breakdown, with a view 
to keeping their reputation up. 

Unforeseen accidents sometimes do present themselves, 
and in this respect it has been known for cables to give 
trouble due to the solder not having taken properly (the 
mixture not being correct), the sweated joints, of course, 
coming adrift. 

The shifting of the ground is sometimes the cause of 
Joints coming adrift, as well as being the cause of 
buckling ; and in order to overcome these difficulties, 
which invariably cause very serious trouble and expense, 
those concerned should see that the joints are made in such - 
a manner that they will stand up against every difficulty. 
It can be done; and the following comments may prove . 
useful, 

In the first place, the jointing of the copper conductors 
must be considered. Assuming that the joint is ‘“ three- 
core straight through,” the usual method is to sweat the 
two ends of the conductor into a copper sleeve. or ferrule. 
There is only one advantage in this method of making the 
joint, and that is simplicity and cheapness. 

In order to make a thoroughly good job, the best method 
for conductors up to, say, 7/148, is to make a “ married ” 


— joint. 


Now there are two kinds of “ married ” joints—viz., the 
real married joint, in which the strands of both cables 
are opened out, interleaved one with the other, one set of 
strands twisted “right hand,” the other set twisted “ left 
hand,” and then the complete joint sweated together. It 
will readily be seen that a joint made after this fashion is 
not likely to come adrift. The other kind of so-called 
married joint is where one cable is merely twisted on 
to the other ; but this is not recommended. 

Where a small section “ tee” or “ branch ” connection is 
taken off a large “ main” cable, the strands of the “ tee” 
cable should be divided equally, then one-half twisted 
around the “main” cable right hand, the other half 
twisted around left hand, then the complete joint sweated 
together. 

It must be noted that the above comments are only for 
small cables. 

For large cables, sometimes a “ scarfed ” joint, and some- 
times a “ butt” joint is adopted, the ends of the cables 
being sweated into a brass or copper sleeve. This kind of 
joint is not recommended. 

In better-class work the “telescope” joint is preferable, 
and, if well made, is not likely to give trouble under 
ordinary working conditions. This type of joint must not 
be confused with the “ married ” joint, and the following is 
the method of making it :— 

1. The two ends of the cables to be jointed are made to 
overlap 1 in., to, say, 3 in., according to the size of the 
strand. 

2. On one of the cables cut a portion off the centre wire 
(the length depending upon the size of the strand), and the 
wires of each succeeding layer must be cut so that they are 
longer than the next layer beneath them. 

3. On the other cable the corresponding wires are cut 
in the opposite manner, that is, the centre wire is long, and 
each succeeding layer is short, so that when the two sets of 
strands are brought together they resemble a “ plug-and- 
socket ” joint. | 

4. Bind the joint with 18 or 20 s.w.G. tinned copper 
binding-wire, then solder the joint thoroughly. 

In dealing with this most important subject, it must not 
be overlooked that we are faced with a mechanical diffi- 
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culty which has to be overcome. Certainly we all know 
that the soldering iron and the blow lamp are the jointer’s 
main articles for making a cable joint, and we all recognise 
a good jointer as an asset. Now, supposing the job were 
given to a purely mechanical man with instructions that 
the joint had to be made so that it would not come 
adrift, you can depend upon it he would see that it was 
clamped by some means or other. 

Purely electrically trained men are apt to forget (perhaps 
in many cases do not know) that mechanical engineering 
plays a very important part in electrical engineering ; and 
with regard to the question under consideration, the writer’s 
opinion is that the only sure method of making a good 
joint with medium and large size cables is by adopting a 
combined telescope and clamping joint. 

The copper fitting for clamping the joint is composed 
of two halves, top and bottom (both alike); the hole 
for the cable is drilled to the diameter of the strand with 
a thin distance piece placed between the two halves, so 
that when the distance piece is removed the hole is slightly 
eccentric. The two halves are screwed together tightly on 
to the two ends of the strands, so that a good grip is ensured. 
The joint is then sweated. By sweated, I mean a thoroughly 


Fie. 1.—ArmMOUR GRIP FOR CABLR. 


good job, not a few pieces of solder dropped on, which is 
sometimes the case. 

It will at once be realised that this combined joint makes 
a thoroughly efficient mechanical and electrical job, and 
one in which the possibility of its coming adrift is very 
remote. : 

Fittings should be so designed that all sharp corners are 
avoided. 

I think a comment here regarding cables where there 
may be a likelihood of a pull will be useful, and that 
is, do not rely upon soldered joints, and do not make 
“twisted ” joints unless it is absolutely necessary. 

There are other parts of the joint which have to be 
taken. into consideration ; and in discussing this subject, 
the Ghly joint which will be dealt with is “a straight- 
through H.T. three-core,” the cable being paper insulated, 
lead covered, and wire or tape armoured. 

A difficulty which presents itself when there is a pull on 
the cable is that the three joints are pulled together and 
short-circuited. In order to overcome this difficulty, the 
safest plan is to stagger the joints, tape them up, 
and insert spreaders or separators, which should be made 
of either ebonite or porcelain. Some engineers merely 
stagger the joints ; some do not stagger them, but merely 
tape them up ; some merely insert spreaders. 

The usual design of spreader is made merely to prevent 
the joints touching one another. This gets over the trouble 
of short-circuiting the poles or phases when there is a 
pull on the cable; but when telescoping or buckling of 
the joint takes place, then the spreader should be so 


designed as to prevent the joints from pushing outwards on 
to the cast-iron box or lead sleeve. 

It seems to be the general practice nowadays to reduce 
the size of the joint box to the very minimum, in order te 
save cast-iron and compound, This is all right up to a 
certain point, but the line must be drawn. On an expen- 
sive cable scheme the customer expects a box which, above 
everything else, will be reliable, and in order to make i 
reliable it must be large enough to accommodate the joint 
properly. There is still a lot of room in the earth to take 
joint boxes, 

The joints should be staggered and placed a suitable dis- 
tance from one another, according to the voltage, tightly 
taped with suitable (well compounded) tape to one and 
a-half times the thickness of the insulation on the cable. 
spreaders inserted, and then the whole of the joint enclosed 
in a lead sleeve of suitable size plumbed on to the end of 
the cable, then filled with compound, which must tx 
suitable for the voltage at which the cable is working. Tle 
pouring holes in the lead sleeve can then be soldered np. 
after all air has been extracted. | 

As there is very little, if any, mechanical strain taken up 
on the lead sheathing (when the cable is armoured), it need 
only be electrically bonded to the cast-iron box by means of 
a thin strip of copper tape, soldered to the lead sheathing 
and screwed to the hox. 

We now come to the armouring. Sometimes single or 
double wires are employed. sometimes tape. Whichever 
is employed, it must be anchored to the box in a thoronghly 
mechanical manner, so that, whatever strain the cable is 
subjected to, the armouring will not leave the box. Of 
course, it cannot be expected that these conditions can le 
fulfilled without cost, and the writer suggests an armour 
grip designed somewhat as shown in the diagrams, fig. 1. 

As will be scen, a very strong barrel extension or grip it 
cast on to the end of the box ; a is the armouring on the 
cable ; R is the inner clamp, made of malleable iron (in twe 
halves) ; € is the outer clamp, made of malleable iron (in 
two halves). 

The method of securing the armourirg is as follows :— 

1. Lay the armouring over the grip. l i 

2. Clamp the armouring between the inner clamps. 

3. Bend the armonring over the inner clamps. 

4. Clamp the armouring between the outer clamps. 

Although this method is a little more expensive -and 
takes up more time than the usual methods employed. it 
will be found to have the desired effect. 

Wire armouring is more easily manipulated than tape 
armouring, but with a strong hand, a willing heart, and « 
little patience a good job can be made with tape armouring. 

There is a very important point which is often, if ne 
always, overlooked, and that is the settling gown of the 
armouring after it has been gripped for the first time. 
Although it*may be that it is impossible to tighten the 
bolts and nuts even a fraction of a degree, it will be found 
that after a few hours the armouring will have settle: 
down, and it will be possible to give the nuts a final 
tightening up. 


PROSPECTS OF THE FRENCH ELECTRICAL 
INDUSTRY. 


THERE have been, and probably still exist, many mieconcep- 
tions concerning the development of the French electrica! 
industry prior to the war. The excellence and variety of 1 
products, its power of production, and its rôle in domestic 
and foreign markets—all have been underestimated. Con- 
trary to a widely-spread, but quite mistaken, opinion, French 
electrical manufacturers are capable of supplying a large 
foreign demand, over and above the domestic requirement 
of the country. A particularly significant fact, but one which 
has received little recognition in this country, is that French 
imports from Germany decreased regularly for years before 
the war, and were much lower than imports from the same 
source by most other countries of importance. Even before 
the war France exported more than she imported in five out 
of ten divisions into which French statistics divide electrica: 
material, and there can be no doubt that the balance of 
export will be yet greater in future. In order, however, that 
development may be as rapid and as extensive as poesibke. 
co-operation between,manufacturers and other interested 
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parties must be adopted wherever practicable. *“ Voluntary 
union,” says M. R. Legonez in the Revue Generale d'I:lec- 
tricite, ‘‘is the best adaptation to our national character, of 
the centrahsation and co-ordination of individual effort, which 
have been one of the principal] causes of the rapid industrial 
development of America and Germany.”’ 

The ‘capital engaged in the French electrical industry was 
about £64,000,000 in 1911, and has since increased to 
£100,000,000 or so at the present day. Thanks to the ‘* most 
favoured nations’’ clause inserted in the Treaty of Frank- 
fort, German manufacturers were able to benefit by tariffs 
so low that it often cost less to import a finished machine 
than the materials aaa | into its composition. Yet, in 
spite of this extraordinary handicap, French manufacturers 
succeeded in reducing the imports of German electrical mate- 
rial, notwithstanding the increased demand occasioned by 
central-station development and the ever-extending industrial 
applications of electricity. In 1910, France stood tenth in the 
list of importers of German electrical material. In 1912, 
France occupied the twelfth place, but still imported more 
than Switzerland; but in 1913 (the last normal year before 
the war), France imported less than £500,000 worth (i.e., 3.02 
per cent. of the total exports) of German electrical material, 


as against £615,000 worth (3.74 per cent.) imported by Swit- ° 


zerland, and £1,800,000 worth (11 per cent.) imported by 
Great Britain and the Dominions. The great and growing 
strength of the French electrical industry before the war is a 
certain augury of its success in the coming economic struggle. 

As regards trade with all countries, the total French im- 
ports of‘ électrical material in the last complete year of peace 
were practically equal to the exports of similar materials. 
There was an excess of exports in the five classes: Wires and 
insulated cables, electrical carbon, accumulators, glass insu- 
lators, and arc lamps. On the other hand, there was an 
excess ‘of. imports in the five classes: Machines and trans- 
formers, electrical apparatus, incandescent lamps, scientific 
and. measuring apparatus, and electrochemical porcelain. In 
the. case of wires and insulated cable, the excess of exports 
over imports amounts to about £80,000 per annum. The cost 


of labour has little influence on the cost of the finished pro- - 


duct, and the cost of copper, lead, and rubber is practically 
the same in every country, so that French success in this 
direction depends entirely on quality. There are several 
works in the country equipped with modern plant and 
capable of developing production and export. The electrical 
carbon industry is very prosperous in France, and covers the 
manufacture of furnace electrodes, arc lamp carbons, dynamo 
brushes, and carbon products for use in telephony. Inter- 
national dealings in accumulators are hindered by the fact 
that this apparatus is very heavy for its value, and is, more- 
over, relatively fragile. 

The mantfacture of glass insulators, now used so exten- 
- sively in telegraphy, is essentially a French industry, and 
the value of exports (in normal times) is growing rapidly. 
French arc lamps have established a very high reputation on 
foreign markets, but, unfortunately for their manufacturers, 
this system of lighting is daily losing ground. Further ad- 
vances in design and construction may, however, restore arc 
lamps to their former position. At the worst, there will 
har be more than a falling off in the rate of increase of 
their application. 

Machines and transformers constitute the most important 
class of French electrical imports. The excess of imports over 
exports amounted to about £200,000 per annum before the 
war (principally from Switzerland and Germany). In respect 
of traction material France is self-sufficient; indeed, the 
superiority of French equipment was established by the 
single-phase loco trials held by the Cie. des chemins de fer 
du Miji. The best manufacturers of France, Germany, and 
Switzerland were all represented, but only the French locos 

assed the very severe tests imposed. After the war, manu- 
acture of electrical machinery, and, indeed, every mechanical 
industry, will benefit from the modern equipment which has 
been installed on so extensive a scale for the production of 
munitions. War work has brought home to everyone the 
advantages of repetition manufacture and standardised types. 
Finally, a victorious peace will permit tariffs to be reformed. 
There is every reason to anticipate greatly increased and more 
economical production of electrical machinery in France, fol- 
lowed by more numerous and advantageous exports. Rapid 
progress has been accomplished in respect of electrical 
appa tatas In 1910 exports had less than 50 per cent. 
of the value of imports, but in 1913 the ratio had 
increased to 82 per cent., and will doubtless increase 
yet further. By force of necessity the manufacture of 
incandescent lamps, including sockets, caps, and bulbs, 
has been brought to a high state of development since the 
beginning of the war, and France will not again become 
dependent on foreign supplies of essentials in this branch of 
industry. French scientific and measuring instruments are 
second to’ none in design, workmanship, and accuracy, and 
it is simply a question of increasing production, and lowering 
prices. by specialisation of works and standardisation of types. 


Similarly, the only reason why 5,000 quintals per annum of. 


electrotechnical porcelain was purchased from Germany be- 
fore the war was the inadequate production of French works. 
This deficiency has been made good, works being greatly ex- 
tended. and equipped with the latest machinery and extra- 
high-tension testing apparatus, so that a large balance of 
export is certain to be established. 


The French electrical industry accomplished tar more than 
is generally realised in meeting foreign competition prior to 
the war, and it can look with confidence to a period of great 
development and prosperity in the immediate future. 


TRAIN CONTROL ON THE GREAT 
PENINSULA RAILWAY. 


INDIAN 


In the Railway Gazette, Major Herren gives some particulars 
of tbe system of train control used on the Great Indian 
Feninsula Railway, where it was first introduced in its pre- 
sent form in 1913. The main line between Igatpuri and 
Manmad was being relaid with the 100-lb. rail which necessi- 
tuted the working of the trattic temporarily over sections of 
single line. It was realised’ that without the special advan- 
tages afforded by some system of control it would not be 
possible to cope with the heavy traftic on that part of the 
line and at the same time give the engineering department 
possession of the tracks for relaying. A form of control was 
therefore put into operation wherein were employed the 
magneto telephones, in groups of stations, then in use on this 
section of the Great Indian Peninsula system. l 

The experience gained on that occasion was so convincing 
as to the benefits to be derived from train control that the 
system of moving trains on orders from a central office was 
extended to other sections of the railway, and there are now 
259 route miles of single-tracked, 248 route miles of double- 
tracked line, and 21 route miles of four-tracked line worked 
under train control by the magneto telephones. 

The system of control by magneto telephones was, however, 
found to be subject to a strict limitation in regard to the 
number of stations that could be controlled. The selector 
telephone system of the Western Electric Co. has, therefore, 
been adopted, and is gradually being introduced. In this a 
200-Ib. retum copper wire is used, and any station can be 
called up independently of the other stations. 

The Western Electric system is already in use on the sec- 
tion between Bhusawal and Nandgaon, 153 miles north of 
Manmad, a distance of 98 miles, on which there are 31 con- 
nections and 58 trains a day, and its extension to Igatpuri 
has been provided for. Every officer in any way connected 
with the working of the trains is on the control. 

As funds are available for the provision of selector instru- 
ments and copper wires it is proposed to concentrate the 
work, as at Manmad, in central offices. 

Each control headquarters has a chief controller, two deputy 
controllers, three assistant controllers—one for each eight 
hours—and three recorders—one for each eight hours. In front 
of the assistant controller there is a diagram showing the 
siding accommodation at each station. On a table at the side 
is the train-register kept by the recorder and a tray of plugs 
for insertion in holes in the diagram to show the positions 
of trains. The controller has also a graphic chart upon which 
the working is shown, from which it can be at once seen 
how the section has been worked, and whether the best use 
has been made of the facilities available for passing traffic. 

In front of the controller is a ringing key case, provided 
with one key for each point with which he wishes to commu- 
nicate, each key being clearly labelled to indicate the name 
of the station it applies to. Inside the case is the selector, 
composed of a clockwork mechanism controlled by a silent 
governor, which, by means of a toothed wheel, makes and 
breaks an electrical contact. The number of teeth and, 
therefore, of electrical impulses, varies for each point of call. 

There is a corresponding toothed wheel in the instrument 


- at each station, and when any key is operated all the wheels 


on that line are stepped forward in unison. The toothed 
wheel is operated by a stepping pawl operated by an electro- 
magnet, the armature of which keeps step with the impulses 
sent out by the key. A second electro-magnet, arranged to 
act sluggishly, controls a retaining pawl which prevents the 
toothed wheel from flying back between the impulses. The 
magnet is energised immediately the key is operated, and 
remains energised until the station has been called, when it 
allows the selector to return to its normal position. The 
toothed wheel carries control arms, spaced at different posi- 
tions to correspond with the number of impulses, which are 
closed in sequence as the selectors step round. The contact 
at the intervening stations is, however, so short that the 
trembling bell joined up by the contact has not time to 
operate. When the wheel reaches the limit set, the con- 
tact is closed, the bell at that station is rung, and this is 
indicated in the controller's office, as the interrupted current 
of the ringing bell will affect the controller’s receiver and he 
can hear distinctly that the bell is actually ringing. 

Should a station wish to speak to the controller, all that is 
necessary is for the speaker to lift the receiver from the hook 
and speak into the transmitter, as the telephone sets are all 
normally in bridge across the pair of telephone wires. In 
case the controller is not listening on the line, a generator is 
fitted at stations, and a magneto bell in the controller’s office, 
whereby the controller may be called. 

The telephones at the stations are of special construction 
in order to provide the high-impedance bridge necessary when 
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so many stations may be simultaneously listening across one 
pair of lines. They are fitted with high-efliciency induction 
coils and high-impedance receivers. The instrument is, more- 
-over, provided with a key by means of which, when in one 
position, the circuit is arranged to give the greatest speaking 
efficiency, and when in the other position the greatest re- 
ceiving efficiency. 

A battery of dry cells giving 260 volts operates the selectors. 
Tn order to avoid sparking at the key contacts the battery 
is connected to line by means of a telegraph relay. The keys 
are in a local circuit, including the relay coils, and a sinall 
buttery; condensers are used to bridge the contacts to reduce 
the sparking, and retardation coils are inserted to prevent 
the sudden rush of current which would result from connect- 
ing the large battery to line, and which would cause un- 
pleasant noises in the controller’s telephone. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
‘the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
anless w0 hare the writer's name and address in our possession, 


Small Municipal Electricity Undertakings and. 
War-time Losses. 


In view of the heavy deficits shown by numerous small 
municipal and urban council undertakings which are situated 
outside industrial centres, and which rely largely for revenue 
upon the sale of current for lighting purposes, I am wonder- 
ing what steps are being taken by the generality of these 
undertakings in order to cope, or partly cope, with the 
inelancholy prospect now before thé. 

Between the Scylla of declining output and the Charybdis 
of rising costs the small station engineer's lot is indeed anv- 
thing but a happy one. 

The larger undertakings are not suffering in the same way 
that the smaller ones are, as these big stations are sharing in 
the great industrial boom which the war has brought about, 
and it is no uncommon thing for some of these larger sta- 
tions to increase their output for power by millions of units 
per annum. This, to a great extent, compensates them for 
loss of revenue due to restricted lighting, and, even apart 
from this, they are, in the majority of instances, fortunate 
in having substantial reserve funds from which they can 
draw to meet any temporary deficit. 

The question before a good many small station engineers 
to-day is: How much of the estimated net loss upon the 
next 12 months’ working ought to be directly provided for 
by the consumer, and what proportion (if any) by a call upon 
the local rate? | 

While, of course, it is only fair that the consumer in these 
days of abnormal prices should pay a fair price for his 
current, it is obvious that to ask “hin to provide for such 
extra revenue as would completely cover the estimated loss 
would in the long run do the undertaking far more harm 
than good. 

The consumer himself asks—with a certain amount of truth, 
I must admit—why should he purchase the undertaking and 
present it to the town? l 
_ The ordinary ratepayer, as distinct from the electric light- 
Ing consumer, says: Why should I be called upon to make 
up losses upon a concern from which I am deriving no 
benefits? Another point which the ratepayer has in mind is 
that the great majority of central-station engineers lay it 
down almost as a law that when profits do accrue from an 
electrical undertaking they should be ear-marked for re- 
newals and reserve funds, and not given to rate relief. From 
this he soon builds an argument to the effect that if he is 
not to benefit from electric lighting profits he ought not to 
have to make up electric lighting losses. 

I am quite aware that in building up a reserve fund the 
electrical undertaking is providing for abnormal situations 
such as he is having to face to-day, but I am also aware that 
a number of these smaller undertakings have never been in 
a position to inaugurate a reserve fund, and some, indeed, 
have been for a good inany years a regular old man of the 
sea upon the neck of ` Sinbad ratepayer.” 

To me the question in some respects recalls the old problem 
of the hen and the egg. Should the consumer pay back to 
the ratepayer (where, in the past, electrical losses have been 
met by a call upon the rates) the amount "owing ” before 
proceeding to build up a reserve fund, so that when next 
the undertaking is in difficulties the ratepaver would again 
be willing to come to the rescue, or should this very debate- 
able debt be wiped off—leaving the ratepayer with a more 
or less legitimate grievance? 

I realise that the arguments I have put forward, both pro 
and con, are very elementary ones, but we must not forget 
that both the consumer and the ratepayer, in a general wav, 
argue m an elementary manner; therefore, it appears to me 


that a simple ruling on the above points would be preferable 
to both parties. 


uiz. 
February th, 1917. : 


Curious Trouble with Lead-Sheathed Cables. 


The trouble experienced by Mr. G. W. Partridge is evi- 
dently not electrolytic or chemical, but mechanical. 

Without mare exact Information it is uot possible to give 
a definite opinion, but the cause of the trouble is probably 
due to expansion and contraction. 

The temperature rise of the cables ts mot stated. but if 
worked with heavy loading would probably be about 30 deg. 
P., and the corresponding lineal expansion in a cable 100 vd. 
long would be: Copper lL in., lead TE in. 

In small cables this expansion would be taken up in the 
space between the cables and tbeir ducts; in larger and more 
rigid cables there is no doubt that the expansion pushes the 
inereinent of length into the manhole, and I have known 
movements to and fro of as much as Jom. on large lead- 
covered cables. 

These movements are quite sufficient to throw a severe 
mechanical strain upon the phnnrbeg joint, which is mechani- 
cally the weakest point of the lead sheathing. Again, the 
diferent rates of expansion of copper and lead for the 
same temperature rise do not improve matters, and will 
certainly canse further strains owing to larger increments of 
length of the lead over those of the copper and = paper; in 
fact, the whole problem of protecting cables from expansion 
troubles has not received any adequate consideration so far 
as I know. 

The trouble points to the advantage to be derived from an 
Insulated pilot system just under the lead, giving warning of 
the failure of the lead sheathing. 

J. Shepherd. 


Leeds, February 27th, 1947. 


The Inspection of Munitions. | 


Judging from the letter in this week's Review, referring w 
my short article on the above subject, and signed by “Albion,” 
I am both ignorant and foolish. I am none the less rather 
amused, and not downhearted at the strictures of the writer. 
The cap fits, evidently. Now, I can easily ignore the abuse, 
and do not write this as an occasion for retaliation in the 
same kind. Also, the question of my experience and the 
“shop foreman" theory I leave to the ‘Editors of the 
Review, who saw fit to publish my article. 

Albion’ complains that I have only two minor com- 
plaints to make. He might remember that wise people do 
not say all they know, and two small straws can show the 
direction of the wind, Will he contradict the truth of all or 
any of the following assertions? —__ 

l. Material has been rejected by Government inspectors. 
and, following manufacturers’ protests, the rejections have 
been cancelled and the goods accepted. : 

2. Inspectors have been known to admit that they could 
not put a practical test on the goods they were sent to 
inspect. 

3. Resident examiners have been sent from London to a 
works, scores of miles away, to stay on the works. In a few 
days they were ordered back, thus wasting money on rail- 
way and hotel expenses unnecessarily. 

4. Scores of forms are being used as described in my 
article, in a manner which is wholly unnecessary, and which 
shows that the staff at headquarters do not know the nature 
of the material concerned. 

5. Othcers are using motors and petrol in a way which no 
business house would countenance on work which could be 
centralised. 

If © Albion ” can say “ No” or “ Yes" in a direct manner 
to these queries, your readers will be able to form their 
own conclusions as to who should be saddled with the 
word in question, @ word which was used in a general 
manner in the original article, but which ‘ Albion" very 
perfidiously ascribes to 


March 3rd, 1917. Commercial. 


Fuse Failures. 


When I wrote my letter published, by your courtesy, in 
vour issue of February l6th, I was not unmindful of the 
point raised by Mr. Baynes as to the advisability, or other- 
wise, of using concrete boxes in certain special cases for 
sealed house services. I desired to convey, however, that 
for commercial purposes the fuse referred to, of German 
origin, is under all conditions less satisfactory than the fuse 
of British origin, as designed, whether fixed upon an open 
switchboard, enclosed in earthenware, papier maché, con- 
crete, or an earthed iron case. There is no wonderful secret 
or hidden mystery in either form of fuse: the success of 
both depends upon the fundamental necessity of excluding 
air from the fuse link. It 1s comforting to realise that the 
wily Teuton, ‘with commercial penetration to achieve low 
“first cost,’ has adopted a narrow design, which necessarily 
limits the fuse capacity, and which is very dangerous when 
misused. The Britisher has beaten him from the start upon 
all points. 

A brief summary of useful points given below may in- 
terest the student of fuse failures :— 

1. Alternating current, and non-inductive direct-current. 
circuits present no fusing difficulties. 

2. Millions of earthed iron cases are installed to-day, and 
when the Home Office recommendations have been followed. 
the chance of breakdown is negligible, if not non-existent. 


SENSEO 
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3. All cartridge fuses should be so designed that in case of 


shortage, the length of break between the terminals should - 


be such as to provide ‘‘ample clearances’’ under normal 
‘open fuse” conditions. Standard minimum fuse lengths 
should be adopted for this purpose, then the risk of abuse 
is reduced to a minimum. 

4. All iron cases should be so constructed that an open 
fuse under average normal conditions will clear itself with- 
out damage. . - 

5. The personal element cannot be entirely eradicated, and 
the user should be educated to avoid the “abuse” of fuses. 

In conclusion, I would like to say that I hope Mr. Baynes 
will join the members of the Panel engaged upon the stan- 
dardisation of fuses. He would be sure of a hearty welcome. 


: Berny, Skinner & Co. 
; HersBeErT H. BERRY. 
London, W., Mareh 6th, 1917. l 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are inrited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
suficient interest. i 


A Useful Compound Thermo: Element. 


THE accompanying illustration shows the construction of a 
useful compound thermo-element permitting temperature 
measurements to be made simultaneously at two points A 
and B. The couple terminating at a is composed of platinum 
and platinum-rhodium wires, and to the other ends of the 
latter there are connected respectively a silver wire and a 
constantan-silver thermo-couple. The three branches thus 
obtained are connected through terminals I, I, IL, to two 
galvanometers A, B’. Such a combination has many useful 
applications, the particular one in which it is described by 
Hilger in the Zeita. des Vereines deutscher Ingenieure being 


1 


Fig. 1.—ARRANGEMENT OF COMPOUND THERMO-ELEMENT. 


to the measurement of flue gas temperatures at the front and 
back of a section of flame-tube filled with pieces of refractory 
material on the Bonecourt system. The compound thermo- 
element is cheaper and more compact than two separate 
couples, and for the above purpose the platinum couple was 
made 60 cm. (24 in.) long, and the silver-constantan couple 
was made 160 cm. (63 in.) long. The whole was mounted in 
a steel tube of 8 mm. internal and 12 mm. external diameter, 
which was so small as not to disturb appreceDy gas flow in 
the flame-tube under observation. The high temperature end 
of the compound instrument was protected by a quartz 
sheathing. The couples being calibrated separately for a cold- 
junction temperature of, say, 20 deg. C., the reading of the 
galvanometer B’, in conjunction with the calibration tem- 
perature, gives the temperature of B and, this being known, 
the reading of galvanometer a’ (which measures the tempera- 
ture difference between A and B), permits the temperature of 
A to be deduced. In the special application noted above, the 
couple A measured the temperature of flue gases at the en- 
trance to a flame-tube, whilst B measured the temperature at 
the back of the refractory “filling” in the latter. 


Plastic Solder. 


We have received-from Mr. A. P. BEVAN. of Tavistock, a sample 
of * plastic solder” which he has invented. It is used like ordi- 
nary solder, but differs from it in that it passes from the solid 
to the liquid state through a plastic stage.in which condition it 
can be worked like putty. It becomes liquid at a dull red heat. 
We have used some of the sample, and find it quite handy and 
effective, and very easy to manage, as it does not tend to run off an 
inclined surface. 


Marcon! Vacuum Ampere Gauge. 


In the Wireless World for February is given on account of a 
simple and ingenious instrument for measuring small currents, 
both D.c. andl a.c. The instrument is designed primarily as a 
maximum-current gauge to indicate the condition of syntony in 
wireless circuits; it may also be employed as a substitute for a 
thermo-janction and galvanometer combination in the measure- 
ment of wave-lengths and decrement. The principle involved is 
that of the bifilar suspension, one pair of the filament ends being 
P fixed, and the other pair attached to a pivoted arm, the rotation of 


which is controlled by a spring acting against the tension of the ~ 
filaments. When a current passes through the filaments, heating 
them and causing them to elongate, the arm takes up a new posi- 
tion, and the angular displacement, as indicated on the scale, is a 
measure of the current. 

The movement is enclosed in a glass bulb exhausted of air. The 
sensitiveness is thus greatly increased, and the movement protected 
against damage and preserved from dust or corrosion. 

The accompanying fig. 2 shows the construction of the device, 
which is made up after the fashion of an incandescent lamp, with 
either a bayonet socket or Edison screw, as 
preferred. Other forms are made with ter- 
minal caps at both ends. The variation in 
zero, Which usually characterises _ thermal 
instruments. is said to be negligible in this 
type, and the movement is very dead-beat. 
The instrument may be used either as a 
low-reading voltmeter or ammeter, or as a 
shunted ammeter, having a normal resist- 
ance of about 12 ohms: a high-resistance 
pattern has a resistance of 30 ohms. These 
gauges have maximum readings of 0'11 and 
0'035 ampere, 1'44 and 1°25 volts, respec- 
tively, and read down to 0°02 and 0°007 
ampere; the cross-arm seen in the figure 
carries two pointers, for reading amperes 
and volts respectively. 

With a wavemeter using the new vacuum 
gauge the wave-length of the primary cir- 
cuit of a 14-Kw. set can quite easily be read 
when the wavemeter is held with the plane 
of its inductance coils parallel to that of 
the primary of the oscillation transformer 
at a distance of 2 or 3 ft. The noise of the 
spark, which often hirders the reading of a 
wavemeter by means of a crystal and tele- 
phones, in the case of the vacuum gauge 
gives no trouble, as the variable condenser 
has simply to be rotated until the pointer 
of the gauge gives the maximum reading. 
In this way circuits can be tuned rapidly 
as well as accurately. 

In addition to the type of instrument 


Fic. 2.— MARCONI 
VACUUM AMPERE 


GAUGE. described, a range of ammeters has been de- 
signed for all capacities between 50 and 500 
amperes. These instruments, while following the general design 


of the smaller gauges already described, differ from them con- 
siderably in detail. In the large meters the suspension filaments 
carry no current. 

A type of vacuum instrument for direct insertion in the aerial 
circuit is also being developed. 


Pouring Acid from Carboys Without Spattering. 


Serious damage is frequently caused by the spattering of acid 
when pouring acids from the carboys in which they are usually 
shipped. The contents of a carboy may be poured in a smooth, even ` 
stream if a bent glass tube is used as shown in the accompanying 
sketch, fig. 3. The tube should be 2 or $ in. inside diameter, and 
may be bent by slowly warming a section about 6 in. long over a 
Bunsen gas flame ; as soon as the glass has softened, the bend can 
be made. A hook made of stiff, rubber-insulated wire is bent 
around the tube to permit of hooking it over the mouth óf the 
carboy, so that both hands are left free to tip the carboy carefully 
and to direct the stream into the jar that is to receive the acid. 


Glass ve-z 


Fie. 3.—VENT TUBE FOR POURING ACID FROM CARBOYS. 


The tube lets air enter the carboy so as to replace the acid flowing 
out, and thus allows a uniform, steady stream to flow without 
spattering. À 

If a wire hook is made as shown, it must be thoroughly taped 
with rubber tape to prevent the acid from being contaminated 
by solution of the metal of the wire hook. A good inclinator 
should be used where carboys are to be handled frequently ; it 
makes for safety, and also enables a single man to pour out their 
contents.—L. M. Dellinger, in the Electrical Review and Western 
Electrician. 
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WAR ITEMS. 


Controlled Works.—The number of establishments con- 
trolled by the Ministry of Munitions is pow 4,770. 


Trading with the Enemy.—The ‘ London Gazette ’’ for 
March 2nd contains further lists of persons and bodies with 
Whom trading 1s prohibited in various countries. 


Entertaining the Wounded.—The “ Times "’ states that 
the London staff of the Western Union Telegraph Cable Svs- 
tem entertained 125 wounded soldiers from a number ot hos- 
pitals on Saturday afternoon at the Savoy Hotel. 


To be Wound Up.—The Board of Trade has ordered the 
following to be wound up :— 

Mea Magneto Co., Ltd., 3, Stephen Street, London, W., 
dealers in magnetos, magneto parts, and accessories. Con- 
troller: C. R. Beeby, 66, Basinghall Street, E.C. 

Women Electrical Wọorkers.—It is announced in the 
daily Press that Messrs. Rawhngs Bros.. Ltd.. of Gloucester 
Road, South Kensington, are prepared to give free instruc- 
tion in electrical work to young women who wish to replace 
nen for national service. 


Imports from Neutral Countries. —T The Board of Trade 
announces that on and after April Ist no goods of neutral 
manufacture of which more than 5 per cent. of the cost to 
the manufacturer is due to materials and labour of enemy 
origin, will be admitted into the United Kingdom except 
under licence. 


Munitions and Trade.— According to announcements in 
the daily Press, Mr. Edgar Jones, M.P.. has been appomted 
bv the Minister of Munitions as Controller of the Priority 
Department. A new prionty advisory comtittee, under the 
chairmanship of Mr. J. Wormald, consisting of Mr. Kenneth 
Chance, Mr. Alexander Walker, and Mr. Henry Woodall, has 
been appointed to advise the Controller and the Minister as 
to the effect of any restrictive Orders of the Ministry of 
Munitions upon trade, with a view to causing the minimum 
of hardship. 


Paper Supplies and Catalogues.—Under an Order issued 
last Week it is provided that as from to-morrow, March 10th, 
the sending to the public of any tradesman’s catalogue, price 
list, or advertising circular, through the post or otherwise, 
is forbidden, unless a request has been made in writing for 
the delivery thereof. The sending of catalogues or price lists 
by traders to traders, for the purpose of their trade, or to 
persons abroad, is, however, to be permitted. Licences may 
be issued by the Board of Trade dispensing with the applica- 
tion of the Order to any person or thing, or any class of 
persons or things. Posters making announcements with res- 
pect to goods offered for sale by a retailer may only be dis- 
played on the premises where they are so offered for sale. 
No.paper poster may exceed 600 sq. in. superficial measure- 
nent. 

Exemption Applications.—.\t Doncaster, the case of a 
switchboard attendant from the Mexborough & Swinton 
Tramways Co. was appealed aguinst, both by the company 
and the Military Representative. Applicant had been ex- 
empted by a local tribunal until April 16th. He was 21 years 
of age, passed for general service, and earning 30s. a week. 
. [t was pleaded that it was necessary to keep a competent man 
at the main switchboard, but, in answer to the Military 
Representative, it was said that that work was now being 
done by women at sub-stations, but not at power stations. 
It would take 12 months to train a man for the power-station 
work. The Military Representative stated that the man was 
put back 10 groups 12 months ago, and he thonght they had 
had sufficient time to find an etħcient substitute. The Tri- 
bunal, however, dismissed both appeals. 

Gillingham (Kent) Town Council appealed for C. W. Warby 
(25), fitter’s assistant at the electric light works, passed in 
Class Cl. The electrical engineer (Mr. A. D. Chalmers) 


claimed that Warby was, through his occupation in a 
public utility department, in a reserved occupation. Coun. 


Freathy said that Class C1 men were wanted as substitutes, 
and Warby could be replaced. With this object in view, the 
appeal was respited for a month. 

At Stratford-on-Avon, an appeal was made by J. Clifford 
(27), in C1, an electrical turbine worker engaged with the 
british Thomson-Houston Co., Ltd., at Rugby. It was urged 
that in view of his low category appellant should be allowed 
to remain at his present work rather than be taken to per- 
form such military service as a CJ man could do. The 
works manager of the B.T.H. Co. wrote suggesting that 
appellant would be doing a greater service to the nation by 
resuming duty at the works than he would by entering the 
Army. It transpired that appellant had been with the com- 
pany from February 9th, 1915, until he received his calling-up 
papers on February 15th last, and that his badge was taken 
awav a few weeks before he left. The Miltary Representa- 
tive suggested that if the B.T.H. Co. could find a Class A man 
to be released then appellant might be allowed to remain: 
otherwise he ought to go into the Army. The Tribunal 
allowed two weeks for appellant to find work of national im- 
portance. 

On the appeal of the Militarv. the conditional exemption 

‘auted to Mr. C. H. Faney (26), managing engineer-in- 


charge for the Harold Wood Electric Supply Co., Ltd., bas 
been withdrawn by the Romford Rural Tribunal, and a short 
period of temporary exemption substituted. 

At Orsett (Essex), the Stepney Board of Guardians ap- 
pealed for exemption for the electrical engineer at their Staf- 
ford Homes, who is 31, and was engayed in July, 1916, on the 
understanding that he was ineligible tor military service. He 
wasan Class BY, and the only skilled mechanic at the insti- 
tution. Mr. Brooks (Military Representative) expressed the 
opinion that time must be allowed tor another man; clearis 
the institution could not be left without an electrical engi- 
neer of sume sort. He would be useful to the Army, and 
he would not object to two months to enable a successir 
to be found. This term was conceded. 

\t Barnstaple, the Corporation electricity. department ap- 
pealed tor the retention of M. Andrew (1s), in Class Bl, a 
premium pupil in electrical engineering. The manager of 
the works, Mr. Hadtield, stated that they had become preatls 
understatled, and the work was only being continued with 
ditheultv. The Tribunal allowed exemption until September 
lst, on Andrew undertaking a share of the night work, the 
Chairman intunating that they were Inpressed by the fact 
that all the brothers of Andrew, five in number, were serving. 

Before the Hants. Appeal Court, Mr. Robson, tramwavrs 
manager, Southampton, apphed for exemption for 25 meni- 
bers of his staff. In each case three months Were granted, 
with leave to appeal again. 

Exemption held by E. Rothwell (82), electrical engineer at 
the Rochdale Board of Guardians’ institution, in Class A, was 
opposed by the Military Representative. ‘Lhe Clerk to tLe 
Guardians, Mr. R. A. Leach, stated that they had received 
an argent request to provide Increased accommodation at the 
workhouse for wounded soldiers. Mr. Rothwell was an X-rav 
expert, and was occupied daily on that work. The appeal 
was refused, and the exemption confirmed. 

At Bertnondseyv, Mr. W.J. Heenan, borough electrical engi- 
neer, applied for the exemption of a topman at the electricity 
and destructor works. He stated that it was impossible to 
obtain a man to replace him. A member of the Tribunal said 
they bad been taking men from trades like this who ‘could 
not be replaced, as there were no men left. He was granted 
three months’ exemption. 

At St. Annes’-on-the-Sea, the Tribunal heard the case of a 
man of 26, passed for general service, Who ts etmploved by 
a contractor in carting coal to the St. Anne's electricity works. 
The Clerk to the Council said they had endeavoured to get 
the coal carted by steam wagon, but were unsuccessful, and 
the Chairman said there were 24 wagons of coal waiting to 
be unloaded, and the delay was a serious matter. The caw 
was suspended for a month, with a view to making otber 
arrangements. 

At the Shoreditch Tribunal. Messrs. Anselm Odling & Sons, 
Ltd.. Crown Wharf, New North Road. marble merchants. 
appealed for W. Jefferies, aged 37. single, an electric crane 
driver, for the third time. Mr. Odling said this electrie crane 
was up on a high scaffolding or carrier-way, which ran the 
erane out, and lifted the marble out of barges in the canal. 
First of all, an electrical crane wanted understanding. and 
then, again, it was most necessary to have a man of splendid 
nerve. Old men could not stand the height and the work, 
and had had to leave it. It was a 10-H.p. electrical crane. 
Mpable of lifting 10 tons. The Tribunal granted four 
months, conditional on joining the V.T.C. 

Before the Chertsey Rural Tribunal. on February 24th, the 
Military again apphed for the withdrawal of exemption 
granted to Mr. G. W. R. Howard (37), of Pyrford, inspecting 
engineer to the Tudor Accumulator Co.. Ltd.. and respor- 
sible for the proper maintenance of the firm's storage bat- 
teries at military camps, forts, hospital, and railway and 
munition works throughout the South of England. A fur- 
ther three months’ exeinption was allowed. 

Before the Surrey Appeal Court, at Croydon, on February 
th, Mr. B. R. Pearce appealed for R. Anderson (34). in 
Class B2. He said that he was manufacturing electric bat- 
teries formerly made by German firms, and Anderson had 
found out the secret of how they were made. Two months 


were conceded. 


Nevada Transmission Storm Damage.—The Journal 
of Electricity, in a recent issue, illustrated the effects of sleet 
atorms on transmission lines in the Sierra Nevada Mountains. In 
December last unprecedented storms of snow and sleet occurred : 
the aleet on the wires formed a frozen cylinder weighing 3 lb. or 
more per foot and as much as 6 in. in diameter, and the dead 
weight. together with a 50-mile wind. caused a number of towers 
to collapse. The towers carried two circuits with a 660-ft. span, 
and were designed with a factor of safety of 2, to withstand the 
weight of $ in. ice coating and a wind of 76 miles an hour. No 
two towers failed in the fame place: it is considered cheaper to 
repair the damage than to construct for such unusual strains. 


Coal Advisory Board.—An Advisory Board has beeu 
appointed to assist the Controller of Coal Mines on general 
questions of policy; it comprises five representatives of coal 
owners and five of the miners. 
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ELECTRIC LIGHTING IN FRANCE. 


As, might be expected would be the case, the 
electric lighting companies in France which ‘are 
dependent upon steam generating plant were 
very unfavourably placed during the year 1916, 
owing to the very high cost of coal and the 
dificulty of obtaining adequate supplies, and to the 
dearness of other raw materials. As a consequence, 
many companies were compelled to reduce their rate 
of dividend as compared with that of the preceding 
year, whilst no distribution whatever has been 
made in some cases. An exception to this state of 
affairs, however, is afforded by the Société d’Elec- 
tricité de Paris, which is a bulk supply company, 
and furnishes energy to a small number of cus- 
tomers, particularly the Metropolitan Railway, the 
Nord Sud Railway, the Tramways de Paris, the 
Compagnie des Omnibus, and certain distributing 
companies, such as the Société d’Eclairage et de 
Force, &c. 

The Société d’Electricité de Paris has an interest- 
ing form of contract with its customers. The 
price for energy is based upon the average price 
of ‘coal in the current year for the time being, but 
as the latter cannot be definitely ascertained until 
after the end of December the price charged to cus- 
tomers is provisionally arranged on the coal price 
in the previous year, the final adjustment of accounts 
only being made in the following year. It thus 
happens that when the price of coal in any one year 
becomes enhanced, the supply company plays the 
part of banker to its customers, whereas the clients 
fulfil this part towards the company if the quotations 
for coal fall during the year. Under normal condi- 
tions the coal prices only vary within certain limits. 
as, for instance, from 3 fcs. to 4 fcs. per ton. As the 
company consumes 200,000 tons of coal per annum 
variations of these amounts only represent from 
£24,000 to £32,000, the cost of which can be de- 
frayed out of floating capital. But when the price 
is advanced by 300. per cent., or £2 &s. per ton—as 
took place in 1916—the sum involved rises to 
£480,000, and no company with an ordinary share 
capital of £1,000,000 could have floating funds 
available to meet: the requirements of the case. 
Under the circumstances, the company in question 
has endeavoured to make arrangements with its 
customers for payment in advance, but these efforts 
have only been partially successful, and the problem 
continues to be a heavy financial burden. 

M. Daniel Berthelot, Chairman of the Société, 
drew attention -to another aspect of.the coal problem 
at the recent annual meeting of the shareholders. 
Apart from the fact that French coal prices have 
been fixed by the Government, permits have to be 
obtained by all companies or firms for the importa- 
tion of English coal, and as this was fixed by 
the British Government at not exceeding 2,000,000 
tons per month, a crisis has arisen in regard to sup- 
plies, and is preventing the formation of stocks at the 
electricity works, asin former years. Nevertheless, 
the company referred to has been able to increase 
its output, and to render assistance in recent months 
to other companies in Paris which are also working 
for the national defence. The total sales in 1915-16 
amounted to 116,824,000 kKw.-hours. as compared 
with 85,564,000 Kw.-hours in 1914-15, and 145,300,000 
‘KW.-hours in 1913-14, which was the year of maxi- 
mum turnover. As showing the development in 
recent times, the Chairman mentioned that sales 
from July rst to November 30th, 1916, reached 
€6,570.000 Kw.-hours whereas in the corresponding 
period of 1915 they were 45,275,000 kw.-hours, and 
only 28.711,000 kw.-hours in the equivalent term in 
1914. The dividend is at the rate of 8 per cent., 

i! 1914-15, and is the same as in the company’s o 
prosperous years prior to the war. On the other 
hand, the average selling price realised per Kw.-hour 


has declined of late years, owing to the competition 
of other and more recently established works, and 
the consequent necessity for accepting lower prices 
in connection with the renewal of old agreements 
or the conclusion of new contracts. 


REFILLABLE FUSES. 


THE subject of the design of fuses, which for some time has 
figured prominently in our pages. has receutly attracted attention 
also inthe United States, where the Bureau of Standards has been 
acting as referee between the Underwriters’ Labaratories (Inc.), of 
Chicago. and the Economy Fuse and Manufacturing Co., of the 
same city. The question at issue was as follows :—*" Has it been 
shown that the use of the fuses manufactured by the Economy 
Fuse and Manufacturing Co. results in no greater fire or accident- 
hazard than the use of other cartridge-enclosed fuses at present 
listed as standard by Underwriters’ Laboratories (Inc.) !~ 

While the particular make of fuse whose merits were under 
investigation may have no intrinsic interest for us, the broad 
question at issue is one which appeals to all supply engineers and 
contractors—namely, whether the user of a fuse should be aided or 
hindered in renewing his fusible cut-outs by means of wire. A 
considerable amount of evidence was submitted to the Bureau by 
both parties, and by companies manufacturing “ approved ` cart- 
ridge fuses, and the Bureau also carried out a large number of tests 
under various conditions, to determine the relative performance on 
heavy overloads of new and refilled fuses, and the effect on such 
fuses of protracted service under normal conditions. 

Apparently the performance of the Economy 250-volt fuses was 
generally satisfactory, and the real reason why the Underwriters’ 
Laboratories withheld approval was that the Electrical Committee 
of the National Fire Protection Association held that fuses designed 
to be readily refilled by the user should not be approved, because of 
the greater probability of misuse than in the case of fuses diffi- 
cult to refill. It may be noted, however, that the Economy Co. 
submitted samples of the latter for the purpose of demonstrating 
the ease with which they could be refilled by the user, in spite of 
the intentions of the designer ; the Bureau, in its Report," remarks 
that the point was quite clearly established, and that the 
investigations of its own inspectors show that replacement both 
with the proper fuse elements, and with improper elements, is 
actually done to a considerable extent. 

It is unfortunate that no drawings are given showing the con- 
struction of the various fuses that were tested, but from the refer- 
ences in the text they all appear to have been cartridge-type fuses, 


with fibre casings, some at least having copper ends, and some 


kind of powder as a filler (an older type of the Economy fuse con- 
tained powdered filler, but not the type at present manufactured). 
Some or all of the patterns had indicators to show when they had 
been blown. Tests were made in the laboratories of the Bureau of 
Standards, under “very mild short-circuit conditions” (with 
currents limited to 800, 600, and 400 amperes, the fuses being 
rated at 30 amperes 250 volts), on the Economy fuses and six 
approved makes; further tests were made at one of the Boston 
Edison Co.'s power plants with limiting currents of 10,000 and 
5.500 amperes, and various inductances in circuit, and at Chicago 
G0U-volt fuses were tested under somewhat similar conditions. In 
some cases the Economy fuse was better, in others worse, than its 
rivals. Tests on "aged `” fuses—i.e., fuses which had carried their 
rated current for a considerable time—gave inconclusive results. 
but the deterioration was markedly greater with unfilled Economy 
fuses than in the case of fuses using powdered filler, which did not 
reach so high a temperature. Most of the tests were made on 
single fuses; when two fuses were used in series, the usual condi- 
tion in practice, the operation of Economy fuses was entirely 
satisfactory, though the limiting current was 10,000 amperes. In 
the course of the investigation, experiments were made which 
showed that, under service conditions, short-circuit currents of 
10.000 amperes or more could very frequently be obtained over a 
considerable area near a large modern power plant, and values ten 
times as great were observed. One make of fuse which had 
received approval was found to be decidedly below the standard set 
by the Underwriters’ Laboratories. 

In the course of the investigations, it was found that abuse of 
approved fuses took a great variety of forms, such as bridging 
with heavy wire or nails, filling the fuse cartridge with melted 
solder, &c. On one inspection trip an engineer of the Bureau found 
one in seven of 379 approved enclosed fuses to be improperly 
refilled, but on other occasions the tendency to abuse such fuses 
was found to be relatively small. Small shops make a regular 
business of refilling approved fuses. and often do it as badly as 
when the user attempts to do it himself. On the other hand, the 
evidence indicates that there is less tendency to abuse the Econom 
fuse than in the case of standard patterns, a fact which is attribute A 
to the relative ease with which the former can be refilled with the 
proper elements ; and while individual Economy fuses have failed 
in various ways, there is no evidence that the use of such fuses has 
increased the fire hazard. But the deterioration due to repeated 
blowing of the fuse elements in the same casing is regfrded as 
an undesirable feature, and the Bureau considers that the approval 
of the present type of Economy fuse for unrestricted use would 
result in a lowering of the standard of fuse performance, and 


—— 
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might introduce .hazards of uncertain value. The actual finding 
of the Burean, as reteree, is somewhat hesitating and inconclusive ; 
it recommends that the Econumy fuses be not approved at present 
for general use on the same basis as fuses at present listed as 
standard, but that their use be permitted under conditions where 
their performance can be observed, until sufficient experience has 
been gained to justify an unqualified verdict. 

It may be mentioned that this was the firat instance in which 
the Bureau of Standards was invited to act as referee, and the 
Director, Dr. S. W. Stratton. in opening the proceedinys, said that 
it marked an important period in the history of that Institution, 
indicating also a very important change that was going on all over 
the country—namely, to break away from costly and senseless legal 
fiyhts, and to settle questions upon the basis of fact aloue. The 
evidence is reported at great length, and contains much interesting 
matter: full particulars of the Bureau's tests are also given, 
tovether with numerous oscillograms showing the relations of 
current, voltare, and time. In the absence of detaila of the con- 
struction of the fuses. however. we think no advantage would be 
yained by reproducing these. 


LEGAL. 


THE B.T.H. Trapk MARK. 


Ix the Chancery Division, on February 28th. Mr. Justice Astbury 
heard an appeal by the British Thomson-Houston Co.. Ltd., from 
the decision of the Reyistrar of Trade Marks, refusing to regiater 
us a trade mark the letters `“ B.T.H.” inside a circle with scrolls, 
which the company had used long and extensively to distinguish 
their goods. The Registrar's yrounds for refusal were that initials 
were not capable of registration as a trade mark, and that 
a circle, even with scrolls, was too common to be distinctive of 
any particular class of woods with which it was desired to connect 
them, l 

The case was argued on behalf of the company by MR. J. 
HUNTER GRAY, and the Registrar was represented by MR. AUSTEN 
CARTMELL. 

Giving judgment, his LORDSHIP said that the company had used 
the mark continuously and extensively since 1905 as a trade mark, 
and they said it had become distinctive of their goods, The 
question was whether it was distinctive within the meaning of the 
Act: and he had no alternative but to hold that it was, in view 
of the evidence of long and extensive use. The applicants were, 
therefore. entitled to have the revistration of the mark proceeded 
with, and he directed the Registrar so to do. 


LONDON UNITED TRAMWAYS, LTp., r. LCC. 


In the King’s Bench Division on Monday. before a Divisional Court 
composed of Justices Bray and Horridge. this arbitration case, 
which is a motion by the London County Council to set aside an 
award, was mentioned. 

Mr. Morton, K.C.. said that he wished to apply to their Lord- 
ships, with the consent of all parties, that the case should stand 
over for a fortnight. He said that there was avery large amount 
of money in dispute. The matter had been stated in the form of 
several special cases, and one particular item in the money 
involved was that relative to the Chiswick power house. The 
London County Council were asking that that part of the award 
should be set aside on the ground that there had been an excess of 
jurisdiction, There had been negotiations going on over a long 
period between the parties with a view to arriving at a settlement 
of the matters that were in dispute. Apart from the item that 
Counsel had referred to, there were other sums in dispute relating 
to the purchase of these tramways within the County of London. 
and if the adjournment was granted it was hoped that a complete 
settlement might be arrived at. E 

Their LORDsHIPS assented to the adjournment, the case not to 
come into the list before a fortnight from the date of the appli- 
cation. 


ELECTRICAL INSTALLATION AT A THEATRE. 
ALLEGED BREACH OF CONTRACT. 


MR. EDWARD PoLLocCK. High Courts Official Referee. on Thursday. 
March Ist. avain resumed the hearing of this action. in which 
Vaughan & Co., Ltd., electrical engineers, of Cross Street. Islington, 
sought to recover from the Golders Green Amusement and Deve- 
lopment Co., of Duke Street. St. James’, the balance of charges 
for putting in an electrical installation at the defendants’ new 
theatre of varieties at Golder’s Green. They also claimed damages 
for breach of contract. 

Mr. HEWITT. consulting electrical engineer. gave further evi- 
dence in support of the plaintiffs’ case 

Cross-examined on the specification. Witness said that carbon 
lamps were sometimes used for coloured lights, but the advantage 
would be a very small percentage. The specification provided for 
cables which were in excess of those necessary for the work they 
had to do. 

Supposing, instead of continuing to take the supply from the 
supply company, the theatre at any time had determined to put in 
its own supply. would you prefer the cables as required by the 
specification or the cables as put in /—Taking the installation as 
a whole. the cables as put in, 


Re-examined by Mk. COPPING : As to the sectional area of the 
cables and the cost of the extra cables, he said he had gone 
thoroughly through the specification, and, in his opinion, it wa 
Origiually based on 100 volts and then altered to 240, and th: 
Wiring had to be altered to meet the change. It was carried ou: 
in accordance with the 240 volts. 

This evidence closed the case for the plaintiffa. 

Mr. ExNest PoLLOCK, K.C., opening the case for the defene 
Raid that the contract under which the claim was made wa 
contained in two letters —a letter from the plaintiffs submitting a 
tender, and a reply from the defendants accepting it. To- 
plaintiffs offered to fit up the installation at the defendant: 
theatre of varieties for thesum of £1,700. They said that they dais 
equipped the theatre and carried out extra work outside the coz. 
tract. They admitted having received on account £1.650. and «ar 
that they had sold and delivered goods to the defendants to th- 
amount of £367 28, 9d. Defendants did not dispute the contrat 
but said that the plaintiffs had not done the work properly. anc 
had not completed it. As to the extras. he said that a writter 
order was a condition precedent toanyv extra work. The defendant: 
further said that the payments made had not been paid un 
account. but that they had been made, upon the architect's certit- 
cate, in full. The plaintiffs. in their letter of September [th 
1913, had undertaken to do the whole of the work fpr €1,700: bu 
the plaintiffs now said that they (defendants) interfered with the 
consulting engineer (Mr. Mitchell), and that in consequence of 
that they were discharged from doing the work strictly in accord: 
ance with the specification. He (counsel) agreed. to a larve extent. 
with the views of the other side ar to the effect of the alteration. 
They could not supplant a person namned in the contract by another 
person not named in the contract. So far, there had been a breach 
of the terms of the contract. and the plaintiffs could sue for 
quantum meruit or for the contract price. deducting what it wou: 
have cost to finish the work. The plaintiffs had elected to sue upon 
the contract. with a claim for extra work, and in suing upon the 
contract they were still liable to fulfil the conditions precedent 
and produce the orders for the extras. because there was no power 
to waive the conditions. In respect of a number of the items 
claimed for. no orders in writing had been produced. After the 
evidence that had been given. it was quite clear that the plaintifs 
had put aside the specification altogether. 

Evidence was called, when the case was continued on Friday. in 
support of the defendants’ case, expert witnesses giving their 
opinion as to the manner in which the work had been carried oat. 
and the cost of alteration where that work, as alleged. was not in 
accordance with the specifications. One of the witnesses stated 
that the cost of altering the work now would be much more than 
the amount of saving to the contractor had been. He estimated 
the total amount necessary to make good all the defects. and pu 
the installation in a condition as required by the specification and 
contract, at about £1.169. He went into minute details of each 
item of the sugyvested necessary work, but admitted that he hai 
based his estimates upon an examination made three months az: 
after the whole installation had been in use for a period of three 
years, and he had heard of no mishap occurring during that time. 

Mr. ERNEST POLLOCK, K.C., counsel for the defendants. on the 
case being resumed on Monday. Marth 5th, urged that even though 
the defendants would not be in a position to sue the old company 
for their counterclaim. the figures should be determined. 

Mr. COPPING, addressing the Referee upon the plaintiffs cas 
said that on Boxing Day, 1913, the plaintiffs had executed a œn- 
siderable amount of work for the defendants, work which enable! 
them to have their theatre opened on that day with the light or. 
A fair price for the work and labour done on the defendants pre 
mises, and goods supplied. amounted, according to the evidence. te 
£3,014 28. 9d. In respect of that total the defendants had psd 
£1,650, leaving £1,364 28. 9d. for work done and goods supplied. 
for which the plaintiffs had received no payment at all. On the 
contrary, it was suggested that the plaintiffs were indebted to the 
defendants in the sum of £632 2s. 3d. Although they had had the 
installation put in on the most favourable figures that could be pu! 
forward by any of the witnesses for the defence, there was a: 
unpaid balance of over £500. The contract between the partie. 
he argued, wás to carry out the installation to the satisfaction 
of the consulting engineer and architect mentioned in the contract. 
The throwing-over of the consulting engineer and architect was ar 
abandonment of their contract, and the plaintiffs were entitle 
under the circumstances to recover on a quantum meruit for work 
done. But he still submitted that the work had been done 12 
accordance with the contract. 

The OFFICIAL REFEREE reserved judgment, as there were points 
of law and of fact which, it was necessary for him to consider. 


BrRitisH THOMSON-Hovuston Co.. LTD., r. DURAM, LTD. 


THIS case came before the Appeal Court on Tuesday. on the app 
of the plaintiffs from a judgment of Mr. Justice Astbury in favour 
of defendants. The case is proceeding. 


TT A a 


Excess Profits Duty.—The Board of Referees has com 
sidered applications from the undermentioned companies for 8! 
increase of statutory percentage. with the resulta stated :— 

Shanghai Electric Construction Co., Ltd., and Hankow Light an" 
Power Co., Ltd.—Percentaye increased to 9 per cent. in case o! 
trade or businesa carried on or owned by a company or other or 
porate body. and to 10 per cent. in the case of any other trade or 
business, 
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TRADE STATISTICS OF SWITZERLAND. 


IMPORTS. 


THE following figures of the imports of electrical and similar 
goods into Switzerland in the vear 1915 are taken from the 
recently-issued trade statistics; the figures for 1914 are added 
for purposes of comparison, and notes of increases or de- 


creases are given. 


1914. 1915. 
| Franes. Francs. 

Electric cable not msulated.— 

From Germany a oe 19,000 2.000 
, France a 1,000 — ° 
.. Otber countries 200 — 

Total 20,200 2,000 


Electric cable insulated with rubber or paper.— 


From Germany f sa: 90,000 5,000 
,», Great Britain sag. 2 — 1,000 
. France 2 20,000 4,000 
,, Other countries 3,000 142,000* 

Total 113,000 152,000 
* Italy. 
Cable ditto covered with lead.— 
From Germany 3,000 — 


Inc. or dec. 


+ +141 


Cable ditto covered with lead and tron-armoured.— 


From Germany s- 165,000 53,000 
„ Great Britain Pes 1,000 — 
Total 166,000 53,000 


Cable insulated with rubber or paper and covered 


with tertiles.— 


From Germany ` 171,000 6,000 
» Italy ... 9,000 184,000 
» Great Britan 16,000 27 000 
,, Other countries 5,000 1,000 

Total 201,000 = 218, 000 

Cable ditto covered with lead.— 

From Gerinany 12,000 pes 
» Austria 187,000 — 
, Other countries 1,000 3,000% 

Total 200,000 3,000 
* Italy. 


Dynamo-electric machines and electric transformers.— 


From Germany 1,224,000 900,000 
» France bag 90,000 25,000 
»  Italv si 34,000 12,000 
» Great Britain 8,000 24,000 
„Other countries 19,000 4,000 

Total 1,375,000 965,000 


Accumulators, batteries, clectrodes.— 
From Germany 222,000 103,000 


» Austria 70,000 = 
France se 31,000 10,000 
» Other countries 8,000 32,000” 
Total 031,000 145,000 

* Italy 29,000 fes. 
Insulators, mounted.— 

From Germany 78 000 33,000 
» France 2,000 1,000 


2,000 
2,000 34,000 


» Other countries 
Total 


Electric meters.— 


From Germany 97,000 == 878,000 
» france 85,000 111,000 
» Italy y 10,000 7,000 
„ Great Britain 3,000 3,000 
„ Other countries 7,000 4,000 - 

"Total $02,000 998,000 

Telegraph and telephone apparatus.— 

From Germany 474,000 191,000 
„ Belgium sis 277,000 35,000 
„ Great Britain 318,000 45,000 
» Sweden dl - 90,000 58,000 
„ Other countries 53,000 20,000 

Total . 1,212,000 349, 


+1 i 


I+ 


Francs. 


165.00) 
175,000) 
11,000 
4,000) 


17,000 


-RAW 
187,000 
2 000 


197,000 
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EXPORTS. 


THE following figures show the exports of electrical and 
similar machinery from Switzerland in 1914 compared with 
1915. The diversity of Switzerland's growing export trade is 


noteworthy :— 
1914. 
Francs. 


1915. 
Francs. 


Inc. or dec. 


Dynamo-electric machineg and electric transformers 


of all kinds.— 


To Germany ne 2. 2,257,000 2,998 000 
„» Austria 525,000 843 000 
„ France 2.002.000 3.528 000 
» Italy 1.155.000 7,089,000 


» Belgium be 401) .000 35,000 
, Great Britain... 2.014.000 1,795,000 
o» Russia 2 OTDM) 843,000 
y Spain 738 OOO 7204 000 
+, British India 30.000 201,000 
,» Mexico 65.000 = 
„» Brazil BOS OO) 102,000 
„o Argentina 950.000 982,000 
„ Other countries 9,111,000 1,578,000° 


Total .. 15,578,000 15,246,000 


* Netherlands 497,000 fes., Norway 611,000 fcs. 


Steam engines, cranes, pumps, turbines, éc.— 


[bese 


[+l 3 4+4+t 4 


Francs. 


533,000 


332,10) 


To Germany 941,000 1,515,000 + 574,000 
„» France 673,000 755,000 + 82,000 
„ Belgium PY DRLLD 17,000 — 588,000 
» Russia or ... 1,104,000 1,189,000 + 85,000 
,, British India a 49,000 181,000 + 82,000 
» Japan sles €7,000 21,000 — 76,000 
„ Great Britain ... 577,000 648,000 + 7100 
„ Other countries ... 1,884,000 1,186,000” — 638,000 

Total 5,900,000 5,462,000 — 438,01) 


* Sweden 127,000 fes., Spain 372,000 fes., Chile 192,000 fcs. 


Accumulators, batteries, clectrodes.— 


To Germany 7,000 21,000 + 14,000 
, France 47.000 539,000 + 492.000 
„ Italy 7,000 140,000 + 133,000 
„ Greece — 25,000 + 25,000 
„ Egypt ae 1,000 — — 1,00; 
,. Other countries 24,000" 80,000 + 56,000 
Total ae 86,000 818,000 + 732,000 
, * Brazil 8,000 fes. 
Electric meters.— 
To Germany ise 437,000 = 808,000 + 366,000 
, Austria-Hungary ` 197,000 118,000 - 79,000 
, France se 371,000 155,000 — 216,000 
» Italy FA 276,000 373,000 + 97,000 
„» Great Britain ... 332,000 387,000 + 55.000 
» Russia i 137,000 400,000 + 268,000 
„ Other countries . 287,000 668,000" + 381,000 
Total .. ... 2,087,000 2,904 000 + = 867,000 
e Includes Spain 150,000 fcs., Japan 153,000 fcs. 
Steam, benzine, and clectric locomotives.°— 
To France os 1,013,000 ` 68,000 , — 945.00) 
„ Algeria and Tunis 436,000 =e — 486,000 
œ Dutch East Indies 247,000 385,000 + 138,000 
„ Other countries .. 273,000 387,000} + 114,000 
Total . 1,969,000 840.0009 = — 1,129,000 


* Electric locos. in 1914, 146,000 fes.; in 
+ Includes Philippines 118,000 fcs. 


Electric cable, not insuluted.— 


To Germany 6,000) 1,000 

» France ee 5,000 = 

,, Other countries 4,000 300 
Total 15,000 1,300 


Electric cable, insulated with rubber or paper.— 


To Germany °8,000 135,000 
„ France £9,000 4,000 
„ Italy a 7,000 — 
„ Other countries 153,000* 20,000ł 
Total 977,000 159,000 


* Norway 12,000 fes., Turkey 11,000 fes. 


brit 


+ Greece 8,000 fcs., Roumania 11,000 fce. © 


Cable, ditto, covered with lead.— 


To Germany ee 8 000 1,000 

» Great Britain ... 57,000 . 158,000 

» Other countries ae 3,000 — 
Total eee eee 68,000 159,000 


in 1915, 11,000 fcs. 


~u 
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Francs. Francs. Francs. 
l 1914. 1915. Inc. or dee. 
Cable, ditto, covered with lead, and iron armoured.— 
To Germany es 44,000) RW — 21,000 
» Great Britain ... 156,000) 12,000 — low 
» France i 3,000 — — 3,000 
» Egypt ee 2,000 7,000 + 50) 
», Other countries 105,000" — — 105,000 
Total 810,000 42,006 = 268,000 
* Roumania 5,000 fes. 
Cable, insulated with rubber or paper, and covered 
with tertiles.— 
To Germany wee aah — 69,000 + 69,000 
‘., France 9,000 — -— ARERI) 
„ Ltaly P 56,000 — — 56.00) 
» Great Britain ... 124,000 8.000 — 116.000 
„ Other countries 106,000 10,000 — 9,000 
Total . 295,000 87,000 — 208,000 
* Roumania. 
Cable, ditto, covered with lcad.— 
To Germany vak 3.000 9000 —- 1,000 
,. Other countries 6,000° — - 6,000 
Total i 9,000 2000 -= 7,000 
* Roumania 5,000 fcs. 
NoTe.—25 francs = £l. 


í REVIEWS. 


Experimental Wirelcss Stations. By P. E. EpeLMaN. Pub- 
f lished by the author, Minneapolis, U.S.A. Price $1.50. 


This work is now in its third edition, and has been brought 
up to date by a certain amount of general revision and by 
‘the addition of a 44-page supplement containing brief notes 
on various developments likely to interest the wireless experi- 
menter, and capable of being tested or applied by hit. A 
very useful list 1s given of United States patents on wireless 
telegraphy, telephony, and control, classified under various 
subject headings, and covering the period 1851 to January 
lst, 1916. As regards the main portion of the book, which 
dates from 1912, and 1s probably known to many readers, the 
author has taken up the standpoint that the average * ana- 
teur” wireless worker is really an earnest student of the 
subject, and not far removed from the skill and opportunitics 
o: the professional operator or inventor. Keeping this prin- 
ciple before him, the author gives a clear and practical treat- 
ment of the theory, ‘design, construction, ee A operation of 
experimental wireless stations. ‘The amount of theory in- 
cluded is only such as is likely to be really useful to the reader, 
and no space is expended on historical or elementary matter, 
or on half-tone illustrations showing only the general appear- 
ance of apparatus. The book is very well illustrated by clear 
line diagrams. A point to which the author rightly attaches 
great importance 1s the necessity for working with sharply 
tuned wave lengths; unless this is done, experimental wire- 
less stations, by their very number, become an intolerable 
nuisance to each other and to commercial stations. 

Beginning with a general treatment of the nature and 
theory of wireless transmission, the author passes on to a 
description of types of aerial. and gives useful suggestions for 
their construction. Grounds and lightning protection are 
treated in similar manner, and the next two chapters are 
devoted to resonance and the general features of transmitters, 
and to the calculation of wave length, capacity, and other 
circuit calculations. It is due to lack of clear ideas and reli- 
able basic data that the average experimenter is disappointed 
so frequently in the performance of his equipment. A good 
treatment is given of the use and construction of auxiliary 
equipment, transmitting condensers, inductances, spark gaps, 
and .varlous measuring instruments. The chapter on con- 
tinuous waves, wireless telephony, and so on might be ex- 
tended with advantage. The final half-dozen chapters, on the 
recelving station and its equipment, are excellent, especially 
the sections dealing with detectors. and with tuning and the 
Prevention of interference. The table of contents is pecu- 
harly placed between the main hody of the book and the 
supplement; the index comes at the end, but is meagre. The 
‘hook should be very useful] to anyone interested in experi- 
mental wireless work. 


Engineering Applications of Higher Mathematica, Part V, 
Problems in Electrical Engineering. By V. KARAPETOFF. 
New York, U.S.A. :- John Wiley & Sons. Price 3s. net. 


This volume is very obviously in the nature of a mathema- 
tical addendum to the author’s two treatises. ‘The Magnetic 
Circuit’? and ‘‘ The Electne Circuit.” It deals with a few 
of the important problems in electrical engineering, and 
applies the calculus to their solution. The mathematics re- 


quired is in no case of a very advanced character—a somewhat 
surprising fact in view of the title of the book. Some explana- 
tion of this is, perhaps, to be obtained from the preface, in 
which the author plainly indicates that there is still some 
uncertainty in American colleges as to the proper place of 
mathematics in an engineering course, and the proper method 
of teaching mathematica to engineers. 

After referring to the influence of Prof. Perry on bis ideas. 
the author proceeds: ‘‘In teaching analytics and calculus to 
engineering students, the instructor should limit himeelf at 
first to a comparatively small number of curves, functions. 
and transformations, but each of these must be explained and 
made concrete in a number of engineenng problems.” He 
then remarks that most engineers are not natural matbe- 


“maticlans, and consequently the correct method of trainin: 


them in mathemafics is to work from the concrete to the 
abstract: from the specific ‘practical case to the general case 
He concludes that ‘either our instructors in mathematic: 
must come to understand the difference between their tem- 
perament and that of their students, or else mathematics in 
engineering colleges will have to be taught bv engineers.” 
Fortunately, we in England bave long since recognised the 
Importance of these facts, as witness the excellent text-books 
in practical mathematics now in use in our technical schools 
and colleges. 

Prof. Karapetoff further suggests—apparently as a anite 
revolutionary change in American methods—that the teaching 
of mathematics should be carried through all the four or five 
undergraduate years. and outlines a ‘‘ rational course in 
mathematics for engineering students ’’ covering five years. 
It is interesting to note that this course follows exactlv on 
the lines of the courses given in the best technical schools 
and colleges in this country, and it is very remarkable that s 
professor at Cornell University shonld regard such a cours 
as anvthing beyond the ordinary and necessary nucleus of an 
engineer's college training. 

All this casts an interesting sidelight on American methods 
of technical instruction, and incidentally explains the reason 
for the introduction of chapters on seemingly elementary, and 
almost irrelevant, mathematics into quite advanced American 
scientific and technical manuals, of which Karapetoff’s treatise 
on ‘The Electric Circuit,” reviewed in our issue of September 
13th, 1912, is a striking example. 

The six important problems studied in this book are as 
follows: Resistance of non-cvlindrical conductors and mag- 
netic paths; minimum weight of metal in a combination of 
conductors; most economical size of conductors; a leaky 
direct-current line: average and effective values of voltage 
and current; efficiency and losses in electrical machinery. 
Twenty or thirty examples are worked out in each section, 
and all the practical cases are included. Very neat proofs are 
given in many cases, notably in connection with efficiency 
and resistance calculations. and the practical and economical 
considerations which modify the answers obtained by mathe 
matics are indicated in such cases as determining the cross 
section of conductors. The section on average and effective 
values of voltages and currents is extremely well written and 
useful; there is also a useful appendix on maxima and 
minima. 

A bibliography is given at the end of the book, and Eng- 
lish electrical literature is represented by the works of Flem- 
ing, Lamb. Thomson, and Campbell. Altogether the book 
is a useful and satisfactory mathematical appendix to the 
author's larger treatises: i$ should give breadth and solidity 
to the knowledge of any engineering students who may ns 


it.—P. H.S. K. 


ar 


Alternating Current Work. By W. Perre Maycocr. Lon 


don: Whittaker & Co. Price 6s. net. 


This book is a revised and extended edition of the authors 
former work, ‘‘ The Alternating Current Circuit and Motor, 
but, as it now includes alternators and transformers, it bas 
been given a new and more comprehensive title. A sub-title 
describes it as an introductory book for engineers and 
students, and its scope and objects are set out with consider- 
able frankness by Mr. Maycock in the introductory para- 
graphs to Chapter I. Here he claims that ‘‘it is certain that 
the subject could not have been treated satisfactorily in 3 
more elementary way,” and, after stating that the calculus 
has not been allowed to show its ‘‘ fearsome face,” and that 
the very little trigonometry uscd has been fully explained. 
he proceeds to enter some interesting remarks concerning 
mathematics and the electrical engineering profession. 

“Good mathematical knowledge is an accomplishment 
worthy of great respect. and is of decided advantage to an 
engineer, provided he does not neglect other aspects of his 
work. But those who—through ack of tuition or shee! 
mental inahilitv—are unable to rise to such heights, may cow- 
fort themselves with the reflection that there is plenty of 
room for distinction in other ways. It is easv to imagine 
numerous cases . . . Where the highly mathematical man 
would only be able to look on while the practical man wa: 
righting things. Then there is the indispensable ' commercial 
engincer,’ who often does not possess very special knowledge 
of either theory or practice, but whose duties would be quite 
bevond some. theorists and practicians.” . 

Now, while we cordially agrea with Mr. Maycock that 
there is room in the profession for both theorists and prac 
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ticians, and that very few men can he expert in both capaci- 
ties, yet we are disposed to doubt the ‘‘ indispensability ’’ of 
uny electrical engineer to-day who does not possess any special 
krowledge of either theory or practice. The existence of 
such gentlemen is beyond dispute, but their desirability is 
open to question. 

After encouraging the reader who may become overawed bv 
the formuls and vector diagrams by inciting him to “a little 
application,” Chapter I proceeds to specify the nature and 
complication of the subject of electrical engineering, and to 


give reasons for the necessity for specialsation in one or _ 


more branches of the subject. 

Chapter II occupies over 100 pages, and is in itself quite a 

httle text-book of the theory of alternating currents. Follow- 
ing the recent suggestions of Dr. Drysdale, a number of 
remarkably sound mechanical and hydraulic analogies have 
been given, and the student’s grasp of the effects of resist- 
ance, capacity, and inductance in a circuit ought to be 
materially strengthened by this method of treatment. The 
models used to obtain these analogies are well illustrated, 
und the corresponding effects in the a.c. circuit have been 
represented as far as possible by oscillograms. The method 
of representing A.c. conditions by means of vector diagrams 
has been dealt with in an equally unique manner, and the 
claim of the author to have devised the simplest and least 
objectionable method of treatment for the less mathematically 
minded is. in our opinion, well sustained. The vector dia- 
gram itself is first introduced with great subtlety, and its 
application is then insisted upon in a few well-chosen and 
fully worked out problems. Most of the examples at the 
end of this and subsequent chapters have been taken’ from 
the City Guilds and A.M.I.E.E. examination papers, and 
answers are given to-all the numerical questions. 
- The next chapter deals with polyphase currents and power 
measurement, and here, again. the hydraulic analogy is em- 
ployed with advantage, especially in the descriptions of the 
wattless current and the Y connection. A few fully worked 
out examples in the calculation of power in A.c. circuits also 
add to the usefulness of the chapter. Chapters IV, V, and 
VI deal jn succession with alternators, transformers, and 
motors. In all cases the various types are classified, their 
windings are described, and numerous well-figured diagrams 
«viven of machines at various stages in course of construction. 
The synchronism and “ regulation ” of alternators are given 
considerable attention, and numerous calculations of trans- 
former losses and efficiency are given. 

The production of the rotating field by 2 and 3-phase cur- 
rents 18 well described and illustrated, and its practical 
application to the running of motors is treated with equal 
thoroughness. Important sections of the chapter on motors 
are also devoted to single-phase induction and répulsion 
motors, and to motor calculations. This latter section, which 
has been- largely extracted from the author’s ‘* Electric Cir- 
enit Theory and Calculations,” is an exceptionally useful col- 
lection of typical motor problems worked out in full, the 
circle diagram being emploved in many cases. 

The book concludes with a short account of the uses of 
motors and the most recent applications of a.c. motors to 
railway, ship, and crane work. There can be no doubt that 
this book is, as it is claimed to be, an improvement on the 
author’s former work. ‘‘ The Alternating Current Circuit and 
Motor,” for in these 400 pages Mr. Mavcock has given a very 
thorough account of his subject. He has had two invaluable 
allies, to whom due credit is given in the preface—Mr. 
Hughes, who has collaborated throughout, and to whom are 
due the solutions to the numerical examples, and Mr. Bishop, 
who has succeeded admirablv in the making of good dia- 
grams. It is also noticeable. that the photographs of machi- 
nerv. &c., are unusually clear and helpful, and are not of the 
usual catalogue description, and that to this end a large 
number of the important engineering firms have been drawn 
upon for blocks. i i 

Altogether the book is very sound and satisfactory, and the 
price is fair and reasonable.—P. H. S. K. 


BUSINESS NOTES. 


. The Census of Production.— By # special Act of Parlia- 
ment, it is to be arranged that a census of production shall not be 
taken in 1918, as the present year is a most unsuitable period to 
cover,.and would afford no trustworthy index to the course of 
internal trade. 
power to settle when the next census shall be taken, and shall issue 
an order a year before the commencement of the year in which the 
census is to be takep. 


` Bankruptcy Proceedings—Oxiry, H. H. (otherwise 
Oliver Huxley), Hanwell, lately of Ealing.—Second and final 
dividend 6jd. in the £, payable March 7th, at 14, Bedford 
Row, W.C. 

CUNNINGTOY, J. G. S., and ALLISON, H. P. (Laing, Wharton 


and Cunnington), 7, Groat Newport Street, London, electrical — 


It is proposed that the Board of Trade shall have - 


engineers and contractors.--March 21st is the last day for receipt 
of proofs for dividend by Mr. E. L. Hough, the Ofticial Receiver, at 
Bankruptcy Buildings, Carey Street. W.C. 


Catalogues and Lists —BririsH THomsox-HoustToNn 
Co.. LTD., 77, Upper Thames Street, London, E.C.—Complete lamp 
eatalovue, comprising eight sections, dealing with drawn tungsten 
filament lamps in various types, including standard (vacuum) lamps, 
half-watt type lamps. focusing or projector-pattern lamps of both 
vacuum and half-watt types, automobile and battery lamps, 
including halt-watt models for motor-car headlights, lamps for 
medical, surgical, and scientific applications, B.T.H. carbon filament 
lamps for lighting and for radiator use, and carbon lamps for 
decorative purposes. the first section being devoted to useful tables 
and data relating to incandescent lamps in general and to B.T.H. 
lamps in particular. These sections are bound together in a stout 
tinted cover of attractive design. Every type of lamp (no fewer 
than 67 are illustrated) is priced, with its dimensions, wattage. 
form of cap. and output of light. The lighting values are 
expressed in terms of the lumen. which gives the total flow of 
light emitted irrespective of direction, shape of filament, or 
equipment of the lamp. 

The company has also issued Incandescent Electric Lamp Hand- 
book No. 3. of 64 pages. specially dealing with Mazda electric lamp 
bulbs for all makes of motor-car in use. Copies will be sent to 
electrical contractors. motor dealers, &c., on application. 

ENTERPRISE MANUFACTURING Co.. Gun Street Electrical Works, 
Bishopsgate, London.—-Ilustrated circular relating to their new 
type of fuseboard, 


Trade Announcements. — Tut L.P.S. ELECTRICAL Co. 
have moved their offices and stores to 14, Howick Place, West- 
minster. S.W. Telephone number : “ Victoria 7316.7 Telegraphic 
address : “ Engineyor, Sowest, London.” 

We understand that Messrs. QUEAD, LTD.. have appointed the 
Australian General Electric Co., of Melbourne, their agents for 
Australia, and the South African General Electric Co.. for South 
Africa, for all their electric fires. 

With reference to the notice under "“ Change of Address,” last 
week, we are asked to state that only part of Queen Anne's 
Shambers, Westminster, has been taken over by the Government. 
MR. GeorGe ELLISON, whose London offices were in the building, 
announces that he has removed to 25, Victoria Street, Westminster. 
and that his telephonic and telegraphic addresses are unaltered. 
Messrs. Mossay & Co.. LTD., of Queen Anne's Chambers, S.W., 
have also changed their premises for the same reason to 7, Princes 
Street, Westminster, S.W. ; 

The telephone numbers of the UNBREAKABLE PULLEY AND MILL 
GEARING Co., LTD.. Cannon Street. E.C.. have been altered to 
“6131 City” (two lines). 


Vickers’s Enterprise in Italy—A further important 
development of British enterprise in Italy has recently been 
arranged. We learn that Sir Vincent Caillard and Mr. F. Barker, 
directors of Messrs. Vickers. have been elected directors of the 
Società per le Imprese Idrauliche ed Elettriche del Tirso and of 
the Società per le Forze Idrauliche della Sila, in which companies 
the Banca Commerciale Italiana and its industrial proup are largely 
interested. The object of the two companies, to whom special con- 
cessions have been made by the Italian Government, is the develop- 
ment of hydro-electric power for industrial purposes, and also for 
agricultural irrigation in Sardinia and the southern proyinces of 
Italy. Hydro-electric power stations will be erected to develop the 
power of the Rivers Tirso in Sardinia and Sila in Calabria. The 
two companies have already vot to work on an ambitious pro- 
gramme, Which, with the participation of British capital and enter- 
prise, is expected to apply a great stimulus to industrial expansion 
in Southern Italy and Sardinia after the war. Incidentally. the 
arrangement may be regarded as the driving of another nail in the 
coffin of German commercial penetration in Italy.—7he Timex. 


Book Notices.—“ Proceedings of the American Institute 
of Electrical Engineers.” Vol. XXXVI, No. 2. February. 1917. 
New York : The Institute. 

“Annual Report of the Smithsonian Institution’ for 1915.” 
Washington : Government Printing Office. 


“Technologic Papers of the Bureau of Standards.” No. 74. 
Investigation of Cartridve-Enclosed Fuses. Washington : Govern- 


ment Printing Office. 

* Firm-Names Revister.” By G. W. Daines. London : Inform- 
ation Bureau. 3d.—This is a pamphlet reprint from the Financial 
News, dealing with the “ Registration of Business Names Act.” for 
the “man in the street.” 

Owing tothe war. Cheap Steam, the interesting monthly issued 
by Messrs. E. Bennis & Co.. Ltd.. will be issued bi-monthly until 
times become more normal. 


Liquidations. — Jarcer Bros., 9, Rathbone Place, 
Oxford Street, London, W.—The controller, Mr. Maurice Jenks, of 
6, Old Jewry, E.C., has applicd for his release. 

Surp CARBON3. Lrp., 5, Chancery Lane. London, E.C.---The 
controller, Mr. W. Hancock, 9-91, Queen Street, E.C., has applied 
for his release. 


Prices Advance.—Tith STERLING TELEPHONE AND 


_ ELECTRIC Co.. LTD., have issued a circular to the trade announciuy 


increases in prices of switchloards.and magneto telephones. 
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LIGHTING AND POWER NOTES. 


Aberdeen.—The Electricity Committee reported the 
renewal of the agreement. for 12 months. for the supply of elec- 
tricity to the Great North of Scotland Railway Co. 


Argentina.—The Compania Alemana Transatlantica de 
Electricidad has petitioned the Chamber of Deputies asking that 
coal and petroleum may be exempted from the operation of the 
new law. which imposes a 5 per cent. import duty on goods 
hitherto tinported free of duty. Meriew of the Rirer Plate. 


Australiaa—The Sydney City Council's Electric Light 
Committee has considered the recommendation of the city electrical 
engineer to accept no new contracts for lighting excepting for 
places where artificial lighting is not already installed. Mr. 
Mackay, the city electrical engineer, said that it was impossible to 
obtain the necessary machinery. as British firms had received 
instructions to execute no work that was not required for the war. 
He had approached the Chief Commissioner for Railways (Mr. 
Fraser) to see if an arrangement could be made for the City 
Council to draw on the railway power house for a period of three 
years: he understood the Commissioners worked on a margin of 
6.000 KW. at White Bay. Mr. Fraser said he would advise him in 
six months’ time if an arrangement could be made. and he (Mr. 
Mackay) thought that some relief might be forthcoming from that 
direction when the six months elapsed. The recommendation was 
agreed to. with the addition that the city treasurer be instructed 
to ascertain what amount of money it was possible to borrow. and 
the rate of interest, for the purchase of additional plant. &c. 


Birmingham.— REPORT oN ELECTRIC SuppLy.—The 
report of Councillore Appleby and Beale on the causes of the recent 
interruptions of electricity supply in the city has now been pub- 
lished. It finds that such failures were due primarily to the 
abnormal demand for electric current. which came at a time when 
the Committee was least able to meet it. and that this situation 
arose from causes which were not bevond the control of the Com- 
mittee. The chief engineer, Mr. Chattock. in 1910, reported that 
new plant would be required before a new station could be finished 
and proposed extensions at the Summer Lane station. which would 
defer for two years the necessity of a new station. In October, 
1911, the purchase of the Nechells site and raising of €500,000 was 
agreed to. it being supposed that the station would be ready for 
1915-16. The reporters consider that it is the failure to carry out 
this programme which is at the root of the trouble. and blame both 
the engineer and Committee for the delays which took place, 
pointing out that from December, 1912. onwards the former did 
not have the support of the whole of the Committee. although in 
the end the engineer's original recommendations were adopted. 
The report concludes with an expression of anxiety for the future. 
Although the temporary station will receive 6.000 Kw. of addi- 
tional plant this summer, it is doubted whether this will meet the 
cage, 

The members of the Electric Supply Committee who were mem- 
bers in 191]—viz., Ald. Jephcott, Ellaway. and Bird, also Coun- 
cillors Burman, Hawker, Heath, and Marks, have replied to the 
above report, pointing out that prior to the war the plant 
appeared to he sufficient for the needs of the undertaking, and 
emphasising their opinion that the failures have been due to 
the abnormal demand for energy during the war. In reference 
to the delays, they state that if the Committee erred on the 
gide of caution it should be remembered that economy and prudence 
in expenditure were regarded as superlatively important at that 
time. The reply further states, in reference to the future. that. 
since the report was prepared negotiations have been practically 
completed whereby a further 10.000 KW. of plant will be available 
for the city's use, by arrangement with a local firm. 

At the end of the present year the generating plant erected since 
August, 1914, ought to be 32.000 kw., which is 7.000 KW. more 
than the permanent station would have held had it been completed. 
The demand tor energy is being overtaken. but the spare plant is 
admittedly meagre, and the Committee is very strongly of opinion 
that even now the permanent station should be proceeded with. 
Plans are now in preparation, and. in order to allay any anxiety 
which might be aroused by observations in the report, the Com- 
mittee has asked Mr. C. P. Sparks (president. Institution of Elec- 
trical Engineers) to furnish a report on the extension scheme. 


The chief engineer. Mr. Chattock, at the request of the Com- ` 


mittee, presented a statement with reference to the report as it 
affected him personally, disagreeing with the suggestion made that. 
the difficulties of foundations were not appreciated by himself and 
the Committee. 

He points out that some months were taken up in 1913 in con- 
sidering alternative schemes for ferro-concrete rafts and piles. and 
that no materia] delay arose from an alteration in size of the switch 
house. He concluded by pointing out the impossibility of obtaining 
the normal amount of steam with fuel of the character now used. 

Both the reports were approved by the Council. 


Canada.—The Imperial Trade Correspondent at Toronto 
reports that the Ontario Hydro-electric Commission will again he a 
large buyer of motors, copper wire, insulators. generators, and power 
plant during 1917. The Commission has now decided to carry out its 
own power plant construction. which will probably be commenced 
during the coming spring. The Commission will also require large 
quantities of electric railway plant in connection with the scheme 


of electric radial railways throughout the province, -Board of 


Trade Journal, 


Chippenham.—Worknousr Licgutixe.—The B. of G. 
has decided to enter into a contract with the Electricity Co, on 
ayreed terms for the lighting of the workhouse, 


Continental. —PorTUuGAL.—Owing to the shortage of 
coal caused by the German interference with neutral shipping, the 
gas and electricity works at Cadiz will close on March 12th if no 
solution of the difficulty can be found.— Ti mes, 


Dundalk.—The Council has taken steps to get a leval 
decision as to whether the L.G.B. has power to sanction a loan for 
working capital for the electricity undertaking. The Board ha 
already held. on legal advice. that it har no such power, tnt it is 
felt that the matter is one that should be contested in a friendly 
way. The Courts are to be told, it is understood, that it would te 
of no service for the Council to borrow £50,000 for plant and 
buildings, if it had not money to work the plant until revenue had 
been brought in. 

The Council has adopted a report by the Electricity Committee 
recommending. owing to increases in cost of fuel-oil. that. as from 
April Ist. the following further increases be made in the supply 
tariffs :—10 per cent. on existing power and heating tariffs, making 
a total increase of 20 per cent. on pre-war rates ; the present cn- 
tract rate for town lighting to be increased in the same proportion 
as the increase, dating from July Ist last. on private lighting :— 
viz., by one-sixth. It is probable that the work of adapting the two 
new engines to burn tar oil will not be completed for six months 


Enniscorthy (Co. Wexford).— Loan Sanction.—The 
L.G.B. has sanctioned an application of the Urban Council to 
borrow a loan of £6.40 in connection with the local electrice 
lighting scheme. 


Halifax.—PRovosep Loax.—The Tramways and Ele- 
tricity Committee has instructed the town clerk to make applica- 
tion to the L.G.B. for consent to the borrowing of £10,000 for the 
installation of a new boiler, economiser, &c., required at the 
electricity works. 


Heston and Isleworth.—Price INCREASE.— The ele- 
trical enyvineer reported to the Council that the effect of Summer 
Time lighting last year, compared with the returns for the previous 
year, 1915, was a falling off in units sold from 38.315 to 27,640, and 
in revenue from £606 to £436. In public street lighting the units 
sold dropped from 27,168 to 1,025, with a drop in income from £500 
to £351, a gross loss of income of £318. There were. moreover. 
5} more consumers than in the previous year. He estimated the 
loss on the coming summer at £400. and he advised that there 
should be an increase in charges from April Ist by 124 per cent. to 
all classes of consumers, making a total advance of 25 per cent. on 
pre-war prices. and also that a minimum charye of 8. Rd. per 
quarter be enforced. The Electric Lighting Committee recommended 
that this increase be made. and this was agreed to. 


Horsham.— PRICE [NcrEAxE.—The U.D.C. has decided 
that. as from March 3st, the maximum demand rate for elec- 
tricity supplied for power, heating and private lighting be dia- 
continued, and that a flat rate of 6d. per unit be charged for 
private lighting (except for places ef worship and the fire station. 
which would be supplied at the present rates, 5d. and 4d. per unit 
respectively). and for power and heating a uniform charge of 2d. 
per unit. It waa estimated that the extra revenue to be obtained 
from these alterations would be €650 per annum. 


Kendal.—For the vear ending March 3Ist. 1917, it is 
estimated that there will be a net deficit of £978 on the workinz 
of the electricity department. For the month ended January 31st 
last. the units generated were 16.805, as against 18.863 in January. 
1915. 


Kilmallock (Co. Limerick).— Plans have been prepared 


for constructional work for the more’ efficient working of the 
ncheme of the Kilmallock Blectric Light and Power Co., Ltd. 


Kingston-on-Thames.— YrEAR'Ss WoRKING.— For the 
ensuing financial year there will be a deficit où the electricity 
undertaking of £1.700, which means the addition of 2d. in the £ 
to the rates. Councillor Kerrison, chairman of the Lighting Com- 
mittee, explaining the deficit, said that in April last the two-cycle 
Diesel engine crankshaft was fractured. and they had not yet ‘ot 
the use of the engine again. while the cost of the new crank- 
shaft would be £1.050. Then. on December 8th, the four-cycle 
Diesel engine broke down, and to the end of the financial year ther 
were not allowed by the insurance company to work it more than 
42 hours a week. Then they had to face a very heavy increase in 
the cost of coal. Councillor Waters objected to adding the £1.700 
to the rates, and said the undertaking had been a failure and a 
muddle from the start. Councillor Kerrison, replying to the dis- 
cussion by permission of the Council, said the Diesel engines were 
now insured, and they had received £200 for consequential 
damages, plus the cost of repairs to the four-cycle engine. He 
estimated that the increased charge for current would 
bring them in over £2.000. The daylight saving made a 
difference of 22 per cent. at night, when they got the best price 
for the current. A recommendation to add 2d. to the genera! 
district rate was agreed to. Later in the meeting, Councillor 
Kerrison moved, and it was agreed, that an addition of 20 per 
cent. be made to accounts for electricity after March 31st next. 
In reply to a criticism by Councillor Waters. he stated that they 
were going to see the few firms who had agreements running. and 
ask for a concession in view of the exceptional cost of production 
at the present time, 
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Leeds.—Loan Sanction.—The L.G.B. has sanctioned 
the borrowing by the Corporation of £17,128 for two boilers and 
other plant at the electricity works. 


Liverpool.—At a recent meeting of the Mersey Docks and 
Harbour Board it was mentioned that experiments were being 
made with electrical stacking machines, such as were employed at 
the Manchester Docks. 


London.— WooLWicu.—The Highways Committee of the 
L.C.C. is proposing arrangements for additional power supply in 
the Woolwich district, at an estimated cost not exceeding £30,000. 

MARYLEBONE.---The Electric Supply Committee has authorised 
the special war purposes tariff of ld. per unit (plus war advance of 
20 per cent.) for current consumed at a varage in connection with 
the Red Cross House. The Committee has decided to discontinue 
the specia] rate for premises used for war purposes in cases where 
the Government is making a grant towards the expenses of the 
institution. à 

DEPTFORD. —The Council is urging that, considering the brief 
period of darkness during the months of May. June. July. and 
August resulting from the adoption of the Daylight Saving scheme, 
it is desirable to dispense with street lighting during those 
months. thereby effecting a considerable saving of fuel and labour. 


Rochdale. —A somewhat more reassuring statement as to 
the position at the Corporation electricity works was given by the 
chairman of the Committee at the monthly meeting of the T.C. last 
week. Councillor Walker sraid that at present matters were satis- 
factory, but the load they were grappling with was an exceptionally 
heavy one, and it was quite possible that interruptions might take 
place in the future, though things would be better than recently. 
In the year ending March, 1914, the output was 6,000.000 units. in 
1915 it was 7,000,000, in 1916 12,000,000, and in the year ending 
this month the figure would be 16,500,000, and if they could have met 
all demands for electricity it would have exceeded 21,000,000 units. 


Todmorden.—PLant ExTeNs1on.—The Corporation pro- 
poses to spend £10,000 on new plant for the electricity works. 


U.S.A.—NiaGara PowrrR.—According to the Electrical 
World, an additional block of 50,000 H.P. has been requisitioned by 
the Ontario Hydro-Electric Power Commission, not later than 
April let, which will lead to further curtailing of the power sent 
into New York State. The announcement of the new demand 
came as a complete surprise to the power companies and industries 
along the Canadian Niagara frontier. Although the additional 
4,400 cb. ft. of water per sec. now allotted to American generating 
companies will relieve the situation, the cutting off of a further 
50,000 H.P. will leave matters as before the extra water was 
granted. The temporary permit for the latter expires on July Ist, 
and unless extended, will shut down or lead to the removal to 
Canada, of many industries. 


Wigan.—PRick IncREAsk.—The Electricity Committee 
has decided to increase the price of electricity for lighting purposes, 
as from April Ist next, by 74 per cent. over and above the present 
prices. making the charges as follows :—-Churches and offices. 53d. 
per unit: shops and dwelling houses, 44d. per unit ; public houses, 
restaurants, and theatres, 34d. per unit. 


York.—Prick INxcrease.—The Electricity Committee 
has decided that the charges for electrical energy supplied to pri- 
vate consumers and users of power be increased by 10 per cent. as 
from April Ist. . 


TRAMWAY and RAILWAY NOTES. 


Accrington.—The Tramways Committee, in reply to a 
request by the Amalgamated Association of Tramway Workers for 
~ payment of the 6s. 6d. war bonus to female conductors. &e., which 
was awarded to the men by the Committee on Production, has 
intimated that it cannot depart from the terms of the award. 


Australia.—It has been decided by the Government to 
put in hand at once a section of the contract for the construction 
of the Sydney City Railway from Central Station to St. James 
Road, the reason being that the metropolitan tramway trattic has 
become so congested that relief is imperatively necessary : part of 
the scheme is to electrify the railway system. both suburban and 
country. for a certain distance out of Sydney. 

A start is to be made immediately with the electrification. by 
converting the Hurstville and Bankstown lines: this will enable 
the trains from these suburbs to go right down to Circular Quay 
when the first section of the City Railway has been built. 


The report on the working of the undertaking of the Adelaide 


Municipal Tramways Trust for the two years ended July 31st, 1916, 
shows that the Port Adelaide tramway system is now being 
electrified, while about 55 miles of route are already in operation 
by the Adelaide authbrities. with 170 cars. We note that the 
Woods-Gilbert rail planer has been used with satisfactory results 
for removing corrugations, and some 97.000 ft. of running rail have 
been dealt with during 1915 and 19146. The total revenue from 
electrical working for the year ended July. 1916. was £322.759. as 
compared with £309,914 in the previous year : the total operating 
expenses were £193,964, as against £191,069; interest, sinking 


fund and reserve appropriations absorbed practically the whole of 
the balance. the total amount paid into sinking fund to date being 
£ 203,683, and into reserve £107,581, plus some £9.000 Third Party 
Accident reserve. The passengers carried exceeded 43 millions, 
4,700,000 car-miles being worked. Roughly, 2 units per car-mile 
were required for traction and car lighting. 


Belfast.—At the monthly meeting of the Corporation, 
attention was drawn to the unsatisfactory state of the tramway 
track and to the number of half-empty cars which ran constantly 
to Glengormley. In reply. it was stated that the city surveyor was 
fairly well satisficd as to the state of the track generally ; and the 
Co nmittee would consider the Glengormley service. 


Blackpool.—The line between South Shore Station and 
the borough boundary at Squire's Gate. which is leased by 
the Corporation to the Blackpool. St. Annes, and Lytham Tram- 
ways Co., will be taken over by the Corporation on July 26th next. 
when the lease expires. The company will have running powers 
only after that date. though its cars will be still allowed to run 
to Central Station and Manchester Square. 

Mr. C. Furness, the tramway manager, has been authorised to 
commence the training of a number of women as drivers. ro as to 
ensure a satisfactory service when more cars are required during 
the sunimer season. 


Castleford.—F irt.—A serious tire, which broke out at the 
depét of the Yorkshire (W.R.) Tramways Co.. on Monday morning 
last, resulted in the destruction of eight cars. besides more than 
half of the roof of the shed. The whole of the repair shed was 
also burnt out. The damage is estimated at anything between 
£10.000 to £15,000. Eight cars (which were got out practically 
undamaged) are being used under the abnormal conditions to keep 
open the service of cars for the section from Normanton through 
Castleford to Pontefract. The power station adjoining the shed, 
fortunately, escaped injury. 


Croydon.—E.ectric Tower Waaon.—The Tramways 
Committee recommended that an Edison electric tower wagon be 
purchased, at a cost, including charging year, of £921, the amount 
to be defrayed out of the reserve and renewals fund. The annual 
cost of running the wagon is estimated at £21 ; the recommendation 
was agreed to by the Council. 


Dublin.—The Chief Secretary for Ireland has intimated 
that he cannot recommend the Government to take control of the 
Dublin and Lucan Electric Railway owing to its being a line of a 
tramway character. The railway carries an average yearly of 
421,000 passengers, and serves Chapelizod, Palmerston, and other 
districts along the Liffey Valley to within a mile or so of the 
famous Salmon Leap at Luxlip, Co. Kildare. and connects with 
the Dublin United Tramways service from O'Connell Bridge and 
Sackville Street. 

East}Ham.—Ha.reenny Fares.—Although 51°392 per 
cent. of the total passengers carried on the Council's system are 
halfpenny fares. the income derived therefrom is only 32°35 per 
cent. of the total. Under the circumstances, the Tramways Com- 
mittee has decided to abolish the issue of halfpenny tickets to 
adults. 


Haslingden.—The T.C. is to receive a report on the 
proposed increase by Accrington of the through fare to Haslingden : 
also, on a further proposal by that Corporation to increase the 
charge for electricity supplied in bulk to Haslingden. 


Northampton.—ReEvisep Fares.—The Tramways Com- 
mittee has decided that all fares other than the ordinary penny 
ticket, the $d. early morning ticket. and children’s tickets be 
abolished. The increased revenue from this and a revision of the 
parcels rate is estimated at £2,000 per annum. 


TELEGRAPH and TELEPHONE NOTES. 


France.—The Colonial Minister is having a wireless 
station installed at Guadeloupe.—Journal Télégraphique. 


Holland.—A company has been formed at Amsterdam, 
by the great shipping companies, with the style Nederlandache 
Telegraaf Maatschappij ‘ Radio-Holland.” for the installation and 
Operation of wireless stations on board Dutch imerchantmen.— 
Journal Telegraphique. 


Reception of Cable Telegrams by Sound.—Thce U.S. 
Minister for War has announced that, as the result of numerous 
experiments, a method of receiving cable telegrams by sound has 
been developed, and appears capable of replacing the processes ut. 
present in use. The improvement consists essentially in the use 
of a “ticker” and lamps of the “audion ` type, like those used 
for the reception of wireless signals. in conjunction with an 
ordinary telephone receiver. The feeble incoming current, which 
is normally inaudible. is made intermittent by the ticker, and then 
amplified with the audion. It is stated that the sensitiveness of the 
apparatus is so great that less than yy of the voltage required to 
actuate the siphon recorder suffices to give comfortable reception.— 
Journal Teleqraphique. 


Telegram Rates.—Tihe rates to Brazil have heen fixed 
at ts. 7d.—ds. Id.. and to Morocco at dd. a word, 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia. — A pELAIDE.— Mareh 28th. PLM.G.’s Depart- 
ment. Telephones, telephone parts, line and battery material, &c. 
Schedules 444 to 453. See “Othcial Notices ` February 2nd. 


Belfast. — March 4th, Electricity and Tramways Corn- 
mittee. Six or twelve months’ supply of stores, including several 
electrical items, for the Electricity Department. Nee “ Official 
Notices” Feb. 23rd, 


Burnley.— March 19th. Fleetrieal goods, for the Bourd 
of Guardians. Mr. J. 8. Horn, Clerk. 


Canada.— March ?8th. Toronto Electric Commissioners. 
Synchronous condensers, 5.000, 7.500 or 10,000 K.V.A. capacity, 
See “ Official Notices “` February 9th. 

Glasgow.— April Sth. Corporation, Turbo-alternators 
(15,000 KW.), transformers. and condensing plaut for the new 


generating station at Dalmamock. Particulars from Mr. W. W. 
Lackie, Chief Engineer and Manager. 75, Waterloo Street, Glasgow. 


London.—ST. Paxcras.—April 12th. B.C. 
carbons. See“ Official Notices” to-day. 


Are lamp 


Londonderry.— March 17th. Corporation. Engine-room 
stores, carbons. electricity meters, cables, &c., for the Electricity 
Department. Town Clerk. 


Macclesfield.—March 14th. Cheshire County Asylum. 
Electrical goods for one year. Mr. W.G. F. Tingay, Clerk to the 
Asylum, Parkside. 

March l4th. Corporation. 
motors. 


Nine 40-H.P.. three-phase, slip-ring 
See “ Official Notices” February 23rd. 


Merthyr Tydfil.—Mareh (3th. Electrical accessories for 
six months, for the B.of G. Mr. F. T. James, Clerk, 134. High 
Street. 


Redditch.— March tth. 


month for six or twelve months. 
Manager, Electricity Works. 

Rhondda.— March 21st. U.LD.C. Twelve months’ supply 
of house-service meters. See “ Official Notices March 2nd. 


POO tons of DAS. nnts per 
Mr. R. N. Mayne. Engineer and 


Salford.— Uniforms for Tramway Department. General 
Manager, Tramway Oftlices, 32. Blackfriars Street. 


Stockton-on-Tees.— March 12th. Stores for the T.C. 
“Electricity Department. See `“ Official Notices ` February 23rd. 


CLOSED. 


Australia.—P.M.G.’s Department, Queensland :—- 
7,200 dry cells, £1,284.—Deamond Fngineering & Trading Pty., Ltd. 
Commonwealth Department of Works and Railways :-— 


14 p.c. motors, control equipntent, and spares, for Port Augusta, £1,663,— 
Electric Construction Co., Ltd. 

7 electric capstans and spares, for power house. Darwin, £3,060,—Guibson, 
Battle & Co., Ltd. 


Victorian Public Works Department :— ; 
Mechanical stoker at Kew Hospital, £139.--J. O'Grady. 


Derby.—The T.C. Electricity Committee has accepted 
the following tenders :— 

E. Morley & Sons.—Power station extensions, £12,150. 

J. A. Aiton, Ltd.—Steam piping, £424, 

Hill Bros.—Purchuse of 1,000-u.r. Ferranti plant at the power station, 
£1,050. 

Derby Coal Co., Ltd. ; Mr. T. Walker; G. J. Parr & Sons: and Brookhouse, 
Johnson, Ltd.--Coal. 


— Tenders, 


London.— MARYLEBONE. —B.C. Accepted tender :— 


Pritchett & Gold.—Muaintenance of the storage batteries at Aybrook Street 
and Rathbone Place sub-stations, £8. 


Manchester.—The Tramways Committee has accepted a 
large number of tenders for accessories. parts. trolley poles, lamps 
and other lighting material, insulating material. carbon brushes, 
cables and wires, oils, and other requirements for the undertaking, 


Nuneaton.—Corporation Electricity Committee :— 
G.& J. Weir & Co.—Steam-driven feed pniup. £110, 
Griff Colliery Co.—].0uU tons of nutty slack, 12s, 24. per ton at the pit. 


Salford.— Tramways Committee. Accepted tenders for 


stores include the following :— 

- Car acecssorics (electrical).—British Westinghouse Co., £843; Manchester 
Arinature Repairing Ca., £858; L. Andrew & Co, £2105 Western 
Fieetrie Co., £125; Ward & Goldstone, £95; B.1. & Helsby Cables, £72; 
and other finns for sinaller amounts, 

Car accessories (meebarnicah.—Tardem Smelting Ca... £542: British 
Westinghouse Co., £2.020; Hadtelds, Ltd., £1,544; National Riil and 
Tramway Appliances Co., Ltd., 4005; Brown, Bavley's Steel Works, 
£1,283; G. W. Allsop, £920; Anti-Attrition Slutal Co., £104; and oiher 
frins for smaller arnounts. 

Special car accessories.—british Westinghouse Co., £128. 

wars, tross, &c.—B.1. & Helsby Calies, £115, Britannia Lamp & Acces- 
pories Co., Ltd., £07. 


FORTHCOMING EVENTS. 


Physica! Society of London.--Fridayv, March 9th. At 5 pm. At the 
lmpenal College of Scignee, South Kensington, S.W. Ordinary ineetung. 

Junior institution of Engineers.—Frdav, March 9th. At R p.m. At 
40, Victoria street, S.W. Lecture on ©“ X-ray History,’ electrically iling- 
trated, by Mr. C. Magor. 

Friday, March 16th. At Rp.m. Paper on “ Munition Work Abroad.” 
by Mr. C. P. Barber. 

Salford Technical and Engineering Association. —Saturday, March lOth. 
AUT pan. At the Royal Techical Insntute, Peel Park. Paper on ' Our 
Aerial Ocean, by Mr. J. Bacon. 

Chief Technical Assistants’ Assoctation.—Saturday, March 10th. At 3 p.m. 
Atthe Tavistock Hotel, Covent Ganien, W.C. Paperon ' The Treatment 
of Water and the Removal of Scale,’ by Mr. J. H. Parker. Annnal general 
HELIN. 

institution of Civil Engineers.—Monday, March 12th. At 5.30 pm. At 
Great George street, Westininster, S.W. Lecture on Foreign Trade and 
Its relation to the Investment of Capital Abroad,” by Mr. E. Cratimend. 

Institution of Electrical Engineers (Manchester Local Section'.— 
‘Vitesday, Mareh idth, At G pan. At the Engineers’ Club, 17. Albert 
square. Paper on * Voltage Regulation of Rotary Converter," by Mr. 
G, A. Juhlin. 

iNewcastle Loca! Section).—-Mtndas, March 12th. At 6.45 pm. At 
the Mining Institute. Paper on Phe Principles involved in Computing 
the Depreciation of Plant, by Mr. F. Gall aud Mr. W. W. Cook. 

Belfast Association of Engineers.—Thbursday, March 15th. At 7.45 p.m. 
At the Mioateqpal Peehioeac Dustitute, College Square. Paper on ” As 
Anticipating Governor for Marine Engines,” by Mr. A. Kerr. 

Institution of Mechanical Engineers.--Fridav, March 16th. At 6p.m. At 
the Postimatien of Civil Enaneers, Great George street, S.W. Papers on 
“Heat Preatient of Large Forgings,” by Sir Win. Beardmore, Bart., and 
Heat Treathoent of Steel Forging: by Mr. H. Hashdown. 

Electro-Harmonic FOAMY Friday, March 16th, ATR p.m. At the Holbom 
Restaurant, WoC. Sinohing convert, 

Association of Mining Electrical Engineers. -Saturday, March 17th. As 
Lao pom. At the Royal Lectrical College, Glasgow, Paper on *' Main- 
tenance of Underground Plant,” by Mr. M. Baird, jun, 


NOTES. 


f 

Linking-up Electricity Works.— An important Conference 
of electric lighting authorities in Lancashire and Cheshire was heid 
in the Manchester Town Hall. on Friday last. when the Lord Mayor, 
Ald. Smethurst. presided over a representative attendance. Mr. 
G. H. Roberts. M.P., Parliamentary Secretary to the Board of Trade, 
and other officials of the Board were present. Forty-two ander- 
takings were represented, 

Mr. Roberta said that a cheap and ample supply of electricity 
was absolutely essential to national development. and in May last a 
cireular letter was sent tothe various electric lighting undertakings 
throughout the country, pointing out the neel for the strictest 
economy in view of the shortage of coal. The Board of Trade held 
a hich opinion of the report. containing a scheme for the linking 
tovether of supply works. which had been issued by the Lancashire 
and Cheshire authorities, and they considered that it contained 
valnable suggestions. Blectricity was playing a very great part 
in the development of onr industries, and the Board of Trade 
realised the new importance of the problems to be considered. 
They believed that the policy pursued in the past had not been the 
right one, and the Board were prepared to give sympathetic oon- 
sideration to the matter for which the Conference had been called. 
The nation had been caught unprepared for war, added Mr. Roberts. 
and it was for us to see that we were not caught unprepared for 
the problems which would confront us when the war was over. 

Mr. S. L. Pearce. engineer to the Manchester Corporation elec- 
tricity undertaking and chairman of the Interconnection Com- 
mittee, said the scheme, as at present outlined, was in skeleton 
form, but he di not consider that the clothing of it would raise 
anv insuperable difficulties. If the proposals for interconnection 
were carried through. there would be an annual saving of £82.000 
in coal. 

The Manchester Electricity Committee had considered the 
scheme, and had given it their unqualified approval. raid Mr. 
Daynall, the chairman: and Mr. L. C. Evans. town clerk of 
Salford. said they were prepared to join hands with other 
authorities in the matter. Several other local authorities also 
announced their support, and Councillor Russell Taylor, chairman 
of the Liverpool Corporation Committee. said the war had demon- 
strated the enormous amount of waste that had taken place. 

Mr. Roberts said the next step would rest with the Interconnec- 
tion Committee. They would have to work out details of the 
scheme, and then submit them to the Board of Trade. They all 
wanted the most economical form of production. he said, and 
unless they could secure that within the next few years, Great 
Britain would be deposed from her great position of commercial 
eminence, Electricity provided one of the greatest possibilities 
forthe development of national industries. and the Board of Trade 
recoynised ite Importance, 

Whilst poing to press we have received the official report of the 
proceedings, of which further particulars will appear in our 
next issue. 

At a mecting of Torquay Town Council on Tuesday. the electrical 
engineer and manager reported attending a preliminary meeting of 
representatives trom all intereated concerns, held at Plymouth, to 
consider the linking-up of electricity supply works in Devon and 
Cornwall, The counties were divided into four areas. The general 
opinion was that the outlay could not be borne by the works them- 
selves; the scheme must be State-aided. It was decided to go 
thoroughiy into the matter and prepare a scheme with all necessary 
details. Torquay. Exeter. Plymouth, and Cornwall representatives 
are to collect all statistics in their respective areas ang report pro- 
gress to Mr. E.G. O Kell, of Plymouth, chairman of the it te 
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Electrical Incubation of Eggs.—A recent article in the 
Journal of Electricity gives some particulars relating to the use of 
electrical incubators in Western America. The superiority. of elec- 
tricity for heating is said to be quite obvious to anybody familiar 
with the poultry business, and a vast ficld of enterprise is being 
opened up for manufacturers and electric suppliers in the areas 
concerned. In one small Californian town about 10,000,000 
chickens are artificially hatched each year, and the hatching and 
brooding of these chicks by electricity would require about 
3,000,000 KW.-hours per annum. A single-deck incubator is pro- 
vided with an average of 75 watts heating capacity per 100 eggs ; 
the average energy consumption is given as about 10 KW.-hours per 
100 chicks hatched out, and such incubatora are built for from 30 
to 1,200 eggs. The incubators are doubled-walled, heat-insulated, 
and provided with wood or metal trays about 4 in. from the bottom. 
The heating elements are usually at the top, but in double-deck 
constructions may be top and bottom. 

The single-decker is claimed to give more uniform heating. but 
the double-decker requires less energy per egg. The space below: 
the tray forms the nursery for the newly-hatched chicken, into 
which the latter drop when they break through the shell, and it is 
maintained at about 95° F. The thermometers have to be high- 
grade instruments, as a slirht error may considerably influence the 
success of the hatch. The thermostats used are very sensitive, and 
will maintain the temperature to } or $°. 

In operation, the eggs are placed on the trays at an angle of 
about 45°. small ends down ; the temperature is gradually raised to 
102° F., and maintained so for four to six days. when a teat for 
fertility is made by holding the trays of eggs up to thelight. A 


similar test is made about the l4th day. After the first test the’ 


temperature is raised to 103° F., and continued until the hatch is 
off. After 72 hours the eggs are cooled daily, by removing the 
trays for from half to two hours,down to human body temperature, 
and are turned to a different angle. By the 18th day the air cell 
in the large end should be dried down to about 30 par cent. of the 
total volume of the shell; ventilation will hasten drying or the 
introduction of moisture delay it. After the I&th day the incu- 
bator is closed until the chicks emerge and fall below the tray, 
where they are left for 24 hours before removal to the brooders. 
The electric incubator bas many obvious advantages over one 
depending on combustion, and turns out more vigorous broods and 
a higher percentage of chicks than other types. At ld. per unit 
its approximate cost for energy is stated to be equal to oil at 10d. 
per gallon, but its greater efliciency in use offsets any slirht extra 
cost for heat. 


Under-Water Coal Storage.—A recent issue of the 
Electrical World described the concrete basin constructed by the 
Duquesne Light Co., of Pittsburg, in which 100,000 tons of coal 
will be stored under water. The basin is 791 ft. long, 25°5 ft. deep, 
and 153 ft. wide, and is made of 40 ft. x 50 ft. reinforced concrete 
slabs. laid so as to permit of expansion and contraction—the 
expansion joints being made waterproof with pitch and tar paper, 
and suported on concrete strips 4 ft. wide and 12 in. thick. Water 
is pumped in through a 14-in. pipe leading to four 12-in. outlet 
pipes at different points, which discharge at 6 ft. below the top of 
the tank. Four 1-in. pipes running from the bottom of the tank 
discharge the tank water to the adjoining river, and travelling 
cranes spanning the tank will handle the coal. 


Volunteer Notes.—First Lonpon ENGINEER VOLUN- 
TEERS.—Headquarters : Balderton Street, Oxford Street, W. 


March 12th.—Technical for Platoon No. 9, at Regency Street. Squad and 
Platoon Drill, Platoon No. 10. Signalling Class. Recruits’ Drill, 6.30—8, 

March 14th.—-Instructional Class, 6 15. Platoon Drill, Platoon No. 2 

March 15th.—Platoon Drill, Platoon Nos. 5 and 6. Ambulance Class by 
M.O., 6.30. 

March 16th.—Technical for Piatoon No. 10, Regency Street. 
Platoon Drill, No 9. Signalling Class. Recruits’ Drill, 6.25 —8.25. 

March 17th.—Commandant’s Parade, 2.45, Uniform, for Route March. Bugles 
and Drums to attend. 

March 18th.—Special work at Bombing School. Parade Clapham Junction 
Station (City & §.L. Tube Ry.), 9.45 a.m. 


(By order), MACLEOD YEARSLEY, Adjutant. 


Squad and 


Registering Electrical Contractors in Mysore.—Some 
further particulars concerning the prompt steps taken by the 
Mysore Durbar to control the uses of their electric current in Ban- 
galore and Mysore show that it is the intention of the Electricity 
Department in future to refuse to supply current to any lighting 
or power installation in those cities and in the civil and military 
station of Bangalore, unless such installations have been carried 
out by a licensed contractor. Public advertisements will shortly 
appear on the subject. Contractors who are not subjects of H.H. 
the Maharajah, will, therefore, be separately licensed for the 
station. and the names are given of the following contractor firms 
to whom it is intended to issue licences :—--In Bangalore Station, 
the Anglo-American Electrical Stores. Campbell & Sons; in the 
city. G. L. Narnappa and the Empire Stores; and in Mysore City, 
Gajaraja Moodeliar. The fee to be paid upon securing licences is 
Re. 1. the object being not to secure revenue therefrom, but to make 
certain that electrical contractors have sufficient technical qualifi- 
cations and financial resources to ensure that their work wil! be 
satisfactory,-and, as far as possible, to prevent defective installa- 
tions and personal injury. The draft licence recites that it is 
issued upon the understanding that the holder agrees to conform 
to the rules already in force and those which may hereafter be pro- 
mulgated for regulating the supply of power for heating, lighting, 
and industrial purposes, and that it will be liable to be cancelled 
at thé option of the chief elestrical engineer for bad work or the 
violation of any of the rules.—Jndian Lnylresring. 


The Cost of Coal in U.S.A.—Discussing this subject at 
the American Mining Congress, Messrs. G. O. Smith and C. E. 


. Lesher, of the U.S. Geological Survey, suggested that in the whole 


field of productive business, the coal industry seems to be the one 
most likely to be threatened with Government operation. Royalties 
add considerably to the cost of coal; in a recent lease by a large 
coalowner, a payment of 27 per cent. of the selling price is 
demanded. The average rate of royalty on anthracite is from 12 
to 14 per cent. of the selling value at the mine; the minimum 
rate (about 10 per cent.) is found in some old leases. and the 
maximum (20 to 27 per cent.) in leases made during the last five 
years. The tendency is still upward. On one large estate, the gross 
return is over 2s. a ton ; the value of anthracite lands, which in 
1875 was £100 an acre, is now about £600 an acre. Large areas 
of land bearing bituminous coal. but without railway facilities, 
can be purchased at low prices, and the average royalty on 
bituminous coal is about 4 per cent. of the selling value at the 
mine, though in exceptional cases, where the coal is of special 
qnality or favourably situated, royalties are much higher. The 
authors appear to reward with favour the principle of State 
control, not only of mining costs and transportation. but also of 
the prices charged by coal owners, in the shape of royalties.— 
Electrical Review and Western Electrician, 


The Training of Disabled Men as Sub-Station 
Attendants.—The Queen visited on February 2lst the classes in 
progress at the Northampton Polytechnic Institute, Clerkenwell, 
E.C., for giving a preliminary training to disabled sailors and 
soldiers as electricity sub-station attendants. Her Majesty was 
received by Mr. L. B. Sebastian and Dr. R. M. Walmsley. respec- 
tively chairman and principal of the Institute. with whom, among 
others. were Mr. C. H. Wordingham (vice-president I.E.E.) and Mr. 
P. F. Rowell (secretary I.E.E.), representing the Institution of 
Electrical Engineers (in the unavoidable absence of the president, 
Mr. C. P. Sparks). Mr. F. M. Denton and Mr. S. D. Chalmers {heads 
of the Electrical Engineering and Optical Departments), and Mr. 
G.R. Buckley and Miss Collin (honorary secretaries of the Disabled 
Soldiers’ Aid Committee). During the course of a prolonyed in- 
spection of the men, while under actual instruction in the power 
house of the Institute, Her Majesty showed the greatest interest 


‘in the work that was being done, and made personal inquiries from 


each man as to his disablement and the progress he was making in 
his training. Her Majesty also inspected the optical workshops of 
the Institute. 


Electroculture at Hereford.—The Development Com- 
missioners have, with the sanction of the Treasury, decided to 
undertake electrocultural experiments on a practical scale at Here- 
ford. For this purpose some 50 acres are to be provided with suit- 
able equipment, at the Huntington Court Farm. The work will be 
supervised by Prof. Blackman (of the Imperial College of Science 
and Technology) and Mr. Ingvar Jorgensen (who recently contri- 
buted an article on this subject to our papes); Mr. W. Duddell 
(Government Board of Inventions. kc.) will advise on electrical 
matters, and Mr. W. T. Kerr, the city electrical engineer of Here- 
ford, is also giving practical assistance, the subject being one to 
which he has personally given much attention, as also to the 
yveneral use of electricity in farming. ` 


Official List of Vehicle-Charging Stations.—The Elec- 
tric Vehicle Committee has issued an official list of charging 
stations, at which batteries of electrical vehicles can be charged. 
This contains, roughly, 180 names of places, together with a variety 


- of other information in regard to charging facilities, tariffs, &c. 


The list is being published in full in the forthcoming second edi- 
tion of the “Commercial Motor Users’ Association Handbook of 
Approved Depots”: it will also be published as a supplement to 
the June issue of The Electric Vehicle, 


Fatality. At the inquest into the death of a man killed 
at the Derby Corporation Electricity Works through scalding due 
to explosion of a boiler tube, Mr. T. P. Wilmshurst, the engineer, 
said that this was the first fatality at the works in the 24 years of 
its existence. The boiler in question was installed in September, 
1914. and had been tested periodically by the insurance company, 
whose report of October, 1916, contained no reference to defects. 
The representative of the makers said that the tube which burst 
had probably been overheated, but a flange pipe engineer who also 
gave evidence did not think so. He said that the tube generally 
was 175 in. thick, but at the point of fracture it was only ‘125 in., 
which was too thin for the pressure. He thought it very un- 
likely that the fault would have been discovered by any examina- 
tion or test. Verdict. ‘ Accidental death.” 


The Electro-Harmonic Society. — The last smoking 
concert of the season will be held at the Holborn Restaurant, in 
the Venetian Chamber, on Friday, March 16th, commencing at 
8pm. Mr. A. M. Sillar will be in the chair. Programme :-—Mr. 
Gwylim Wigley, tenor; Mr. S. H. Beebe, baritone; Mr. Robert 
Howe, bass-baritone; Mr. Will Edwards, humorist ; Mr. Walter 
Montague and Mr. Ben Osborne, humorous sketches ; Mr. Selwyn 
Driver, entertainer at the piano; Mr. Bernard Flanders, A.R.A.M.,, 
pianoforte solo and accompanist. ` i 


New Zealand.—A Christchurch agent, having consider- 
able relations with the leading engineering firms in New Zealand, 
wants to get into touch with British manufacturers of electrical 
goods and general engineering supplies. Particulars can be 
obtained from the Rgard of Trade Department of Commuercia l 
Intelligence. Reference number 111 
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Automatic Train Control.—aA system of automatic con- 
trol of trains, by which the brakes are applied when an engine-driver 
passes a signal at danger. is strongly advocated by two Board of 
Trade Inspectors, Colonel Pringle and Lieut.-Colonel Druitt. in 
their reports on collisions which occurred on December loth near 
Kirtlebridge, on the Caledonian Railway. and at Wigan. on the 
London and North-Western Railway. In both cases snow was 
talling.— The Times, 


German Professors in England.—The Morning Post 
states that on Tuesday the Birmingham City Council decided to 
withhold the annual grant of £13.000 to Birmingham University 
until the latter had decided not to retain the services of any 
pre-war unnaturalised German professor on its salaried staff. The 
mover urged that German professors were largely responsible for 
the policy of blood and iron. Tt was stated that the professor to 
whom the resolution related had been in this country for 20 years, 
but only became naturalised in September, 1914. An amendment 
by the Lord Mayor to reduce the grant by the amount of the 
professor's salary was rejected. . 


Tungsten from Cornwall.— Wolfram. the ore from which 
tungsten is derived, is being mined in Cornwall. near Tavistock, 
Where it is found in conjunction with tin ore (cassiterite). 
“Formerly the wolfram was carefully picked out by hand and 
rejected, whereas nowadays it is the miners main quest. and the 
old wolfram dumps have proved rich sources of tungsten. 
According to a correspondent of the Timea. a stamp mill on the 
river Tamar is being reorganised. and part of it is at work. the 
motive power beiny electrical. Magnetic separators are employed 
to separate the wolfram from the- cassiterite, the former being 
slightly magnetic. 


Summer Time.—The Committee appointed by the Home 
Secretary to inquire into the results of the Summer Time Act. 1916, 
has recommended its renewal “in 1917 and in subsequent years,” 
and that it shall operate from the second Sunday in April to the 
third Sunday in September. the variation froin normal time being 
one hour. Inquiries made by the Committee show that the moral 
and physical effects of the Act last vear were good, and the opinion 
is expressed that nearly the whole trouble of those who found it 
irksome to get up in the early morninys last summer was their 
failure to go to bed at the same hour by the clock as at other times 
of the year. The vreat bulk of the working classes were favour- 
able to summer time. The opinion of the very large majority was 
that the children benefited by summer time. though in certain 
districts children did lose sleep. 

The opinions of avriculturists regarding the working of the Act 
were extremely conflicting, but the advantage of having an extra 
evening hour for carrying crops outweighed any inconvenience. 

On many farms and in some entire districts —so far as the agri- 
eultural community was concerned -the Act was not observed at 
all. Farmers and others refused to alter theirclocks. Therefore, 
in the same neizhhourhood old time was observed on farms and 
summer time in schools, post offices, railway stations, and similar 
places. This caused confusion and friction. However. a very 
large majority of farmers are in favour of the renewal of the Act. 

Artificial light had to be used in Lancashire weaving sheds in the 
early mornings during the second half of September. and the light 
raised the temperature in the sheds to such a devree that operatives 
refused to work in them. September of last vear happened to be a 
cool month : ina warm September the difhculty would be increased. 
This difficulty would appear to be met by the recommendation that 
the date for reversion to normal time should be earlier than that 
adopted last year. 

The Stock Exchange Committee drew the Committee's attention 
to a difficulty which in normal times might cause considerable 
inconvenience. Before the war, the last hour during which the 
London Exchange was open (3—4 p.m.) overlapped the first hour 
(10—Il a.m.) of the New York session and during this hour in 
normal times avast amount of business was done, and was often 
continued in the street after the London Exchange had closed. At 
the present time, the London Exchange closes at 3 p.m.. but after 
the war, when normal conditions are restored. the importance of 
coincident periods in the two sessions may possibly be still greater 
than in former times. The Committee believes that this difficulty 
is capable of adjustment between the London and New York 
Exchanges without serious inconvenience to members and clerks. 

With regard to the current daily work of the Meteorological 
Office, the director. Sir Napier Shaw. reported that the incon- 
veniences were, as far as possible. overcome. A great deal of con- 
fusion arose with the observers. and the continuity of many series 
of observations had been interrupted. ` My impression is.” says 
Sir Napier Shaw. “that there is now no possibility of placing 
beyond dispute the exact time of any event, except those dealt 
with by telegraph. which occurred between May 2lst and 
September 30th.” 

Taking the evidence as a whole, the Committee says that the 
vast preponderance of opinion throughout Great Britain is 
enthusiastically in favour of summer time, and of its renewal as a 
permanent institution. Further, the Committee believes that what 
opposition still remains will completely disappear in a few years. 


American Electric Vehicle Trial.—The new model of an 
electric passenver vehicle. manufactured in Detroit. in a recent run 
from New York City to New Haven, Conn., made a highly com- 
mendabie record, The Electric Vehicle Section, N.E.0.A., has been 


advised that three passengers were carried, and the distance of 
S82 miles from Columbus Circle, New York City, to the Hotel 
Taft, New Haven, Conn., over an extremely hilly, although smoothly 
constructed road, was accomplished in 3 hours and 45 minutes, 
including all stops, tratiic delays, and reduction of speed through 
thickly populated centres. and on a single charge of the battery. 
While an average speed of 23°4 miles per hour over a distance of 
8S2 miles may not arouse the interest of the speed fiend, yet 
when it ix remembered that this is kept up over average roads, 
the speed is about as preat as can be maintained by either a petrol 
or electric car with comfort to the riders, and with safety to 
pedestrians. 

This new model is furnished with a control system which pro- 
vides for the safety of the driver and other occupants. It consists 
of an automatic device which. by the pressure of the foot on a 
pedal. even though the car is travelling at full speed, instantly cute 
off the current and applies both brakes. regardless of the position 
of the control lever. It is impossible to start the car again until 
the control lever has been returned to the neutral position. 

This run is an evidence of the “electrics ` ability to make an 
average long run. covering the ground at a comfortable speed. with 
the fear of possible breakdowns practically eliminated. A series 
of runs have recently demonstrated the fact that an electric auto- 
mohile can be very satisfactorily used for interurban travel. These 
runs averaged distances of about 90 miles per trip. and were con- 
ducted with absolutely no trouble of any sort. One of the longer 
runs was from Chicago to Milwaukee. a distance of 101 mites. 


Prohibited Exports. —The Supplement to the Board of 
Trade Journal of March sth contains complete lists of articles which, 
according to the latest information received by the Board of Trade. 
are prohibited to be exported from Norway, Portugal. Russia, 
Spain. Sweden, and Switzerland. The Supplement also contains 
the United Kingdom Contraband List in its present form. 


Institution and Lecture Notes.—Institution of Elec- 
trical Engineers.— The members of the Du BLIN LOCAL SECTION 
recently attended a yas furnace and industrial heating exhibition. 
organised by the Alliance and Dublin Gas Co.. and listened to an 
address on “ Industrial Heating.” by Mr. H. F. Cotton. the com- 
pany's distribution engineer, 

The Society of Engineers (Inc.).--Since reinforced concrete 
was introduced into this country, it has been customary to employ 
plain round mild steel bars, but Mr. A. W. C. Shelf, in a paper on 
“ High Tensile rersux Mild Steel for Reinforced Concrete.” read 
before the Societyon Monday last. endeavours to prove that greater 
efficiency and economy is obtained by physically developing: mild 
steel bars, for the purpose of taking out the first yield in the steel. 
which is useless, and has a detrimental effect in concrete. When 
this tirst yield or stretch is taken out. a higher yield point is 
obtained without any injury to the steel. so that it is safer to 
employ a stress of 20,000 Ib. persq. in. (which results in a saving 
of 20 per cent. in the weizht of steel required) than it was to 
employ a stress of 16,000 Ib. per sq. in. before the steel was 
physically developed. 


Junior Institution of Engineers.—A lecturette was given by 


Mr. C. G. D. Burdett on February 23rd. entitled “ Random Notes 
on Structural Design.’ The author dealt with such details as 
uniform pressure upon footings. the load over lintels, roof trusses. 
bridge girders, &c. The question of wind pressure wasg also 
discussed. 


The Employment Exchanges.—-The Minister of Labour 
has appointed a Committee to advise and assist the Employment 
Department of the Ministry upon matters affecting workmen in 
the building trades in connection with the working of employ- 
ment exchanges. Mr. J. Kinniburgh is to represent the electricians. 

It is proposed, in due course, to take steps with a view to form- 
ing a corresponding Committee of employers representatives in the 
building trades. 


Bankruptcy Proceedings.—Canadian interests in electric 
lizhting and power and in pulp and paper mills were the principal 
features in the estate of Mr. A. B. Craig. woollen merchant. 
trading at 8. Well Street. Cripplegate. EC.. under the style of 
John Craig & Sons. The debtor failed in the London Bankruptcy 
Court in November. 1915. and on the 7th inst. he applied to Mr. 
Revistrar Hope for an order of discharge. In the opinion of the 
Official Receiver, the debtor's estimate of the realisable value of his 
Canadian interests was excessive and unwarranted ; they were very 
involved. and nothing could be done towards their realisation until 
after the war. Up to the present time the trustee had only 
received £1.082 in respect of the assets. The hearing was 
adjourned. ` 

CHARLES BENJAMIN OGILVIE, electrical engineer, 43, Dudley 
Road. Whalley Range.—The adjourned public examination of this 
debtor was held on March 6th at Salford, when the debtor attri- 
buted his failure to lack of capital and the non-success of a part- 
nership business. The deficiency in the matter was just over £140. 
After his apprenticeship he started for himself on a small scale as 
an electrical and mechanical engineer at Dudley Road. He had 
no capital, but managed to make a living until he was joined by 
three friends. with a view to undertaking work for the Govern- 
ment. A smal] sum was subscribed and certain orders were executed. 
but owing to lack of capital the partnership was not a success, 
though there were no outstanding liabilities in respect of it. The 
examination was concluded. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—The Halifax 
Trainways and Electricity Committee has resolved to increase 
the salaries of the electrical engineer (from £700 to £800), 
the trafic manager (£400 to £425); and the tramway engi- 
neers (£300 to £325). 

The [..C.C. on Tuesday approved the appointment of Mr. 
J. K. Bruce, deputy chief othcer of the tramways, as tratte 
manager under the new scheme. 

The wages of the shift engineers of the Batley electricity 
department have been increased to £2 2s. per week of 56 
hours. | 

Increases of salary have been granted by the Dewsbury 
Council to Mr. R. H. Campion, electrical engineer, from £400 
to £425, and to the assistant engineer, Mr. R. W. Gruss, 
from £200 to £250 per annum. 

Consequent on Mr. W. J. Carter, chief assistant engineer 
(Batley electricity department), having resigned, Mr. PERCY 
MARSH MAXWELL, shift engineer, was appointed mains super- 
intendent at a salary of £130 per annum; and Mr. ALBERT 
Russuina, shift engineer, was appointed station superinten- 
dent, at £125 per annum. 

The Manchester Corporation Electricity Committee has re- 
commended that the salaries of the undermentioned ofhcials 
be advanced :— 

Mr. H. C. Lamb, resident engineer at Stuart Street generating station, 
first year £500, second year £550, third year £600. 

Mr. F. T. Guildford, chief works clerk, Dickinson Street, at £200, to be 
appointed engineer's secretary, at £250, 

Mr. F. A. Fothergill, foreman fitter, Stuart Street, at £200, to be appointed 
mechanical engineer at £250. 


Mr. T. Baxendale, assistant resident and constructional enginegr, Stuart 
Street, from £300 to £350. : , 
Mr. J. R. Davidson, boiler-house engineer, Stuart Street, from £225 to 


Mr. H. W. Smyth, engineer-in-charge, Stuart Street, from £225 to £245. 

Mr. W. H. Simpson, enpineer-in-churge, Stuart Strect, from £220 to £240. 

Mr. W. H. Woods, engineer-in-charge, Stuart Street, from £220 to £240. 

Mr. A. L. Lunn, engineer-in-charpe, Stuart Street, from £200 to £240. 

Mr. J. G. Thomson, boiler superintendent, Stuart Street, from £200 to £225. 

ae Baxter, foreman of electrical repairs, Stuart Street, from £175 
to £2 


Mr. J. Grey, clerk of the works, Stuart Street, fram £163 16s. to £175. 

Mr. W. Dundas, resident engineer, Dickinson Street and Bloom Street 
stations, from £325 to £375. 

Mr. A. Williams, Mr. A. E. Hinde, Mr. F. P. Seager, and Mr. J. A. Vice, 
engineers-in-charge, Dickinson Street and Bloom Street stations, from £200 
to £220. 

Mr. J. A. E. Hilton, relief engineer-in-charge, Dickinson Street and Bloow 
Street stations, from £156 to £175. 

Mr. F. H. Wray, foreman fitter, Dickinson Street and Bloom Street sta- 
tions, from £190 to £200. 

Mr. H. W. Sanders, chief draughtsman, Dickinson Street, from £260 to 
£275. j 

Mr. W. Kidd, assistant constructional engineer, Dickinson Street, from £200 
to £225. 

Mr. A. Lee, senior draughtsman, Dickinson Street, from £163 16s. to £185. 

Mr. R. F. Paiton, technical assistant engineer, Dickinson Street, from £163 
16.. to £175. 

Mr. J. Clark, assistant mains engineer (low-tension), from £275 to £30. 

Mr. H. Hawkins, assistant mains engineer (high-tension), from £275 to £300, 

Mr. P. T. Fowler, fault assistant engineer, from £210 to £230. 

Mr. A. J. Lovell, district assistant engineer, from £200 to £220. 

Mr. E. Bolton, sub-stations engineer, from £200 to £225. 

Mr. W. H. Hanstock and Mr. W. Hutchinson, sub-stations superintendents, 
from £175 to £200. 

Mr. R. Swettenham and Mr. J. Ha Whiteley, sub-stations inspectors, from 
£163 16s. to £175. 

Mr. H. A; Ratcliff, general superintendent of testing, standardising and 
scientifc department, from £350 to £400. 

Mr. O. Howarth, senior assistant in testing, &c., department, from £163 
16%. to £185. 

Mr. G Fry, superintendent, motor section, from £163 16s, to £185, 

Mr. J. A. Cookson, mains surveyor, from £425 to £400. 

Mr. C. H. Rayner, assistant mains surveyor, from £205 to £225. 

Mr. L. H. Marlor, installation inspector, from £245 to £270. 

Mr. G. A. Proctor, technical assistant to mains surveyor, from £163 16s. 


to £180. 

The Islington Lighting Committee recommends that the 
salary of Mr. A. P. MacAuister, deputy electrical engineer, 
be advanced from £350 to £400; and that the salary of Mr. 
C. S. A. MUNRO, constructional and repairs engineer, be in- 
creased from £3 9s. to £4 per week. 

The Islington B.C. Special Salaries Committee has con- 
sidered a petition by six members of the electricity works 
technical engineering staff, pointing out that, as single men, 
they are excluded from participating in the war bonus 
scheme, notwithstanding that during the war their duties 
have increased nearly two-fold, mainly owing to the in- 
creased station cutput, and they are not in receipt of any 
pay for overtime or extra duties. The.ofticers concerned had 
applied for permission to join the Forces, but they had been 
informed that they were best serving the national interests 
by remaining in their present positions. The Committee 1s 
satisfied that the men are engaged on very important work, 
and it has decided that the war bonus scheme should be 

lied in their case. 
a F. E. A. Rra, engineer-in-charge at the Rawtenstall 
electricity works, was presented with a case of cutlery by the 
staff on the occasion of his marnage. 


General.—Coun. RicnarpD Hott has been appointed chair- 
man of Blackpool Electricity Committee, in succession to the 
Ald. J. Brodie. i 
SMr I. J. Gowes, A.M.LE.E., late of Stoke-on-Trent 
Borough electricity department, and formerly chief assistant 


engineer to the Rangoon Tramways & Supply Co., has been 
appointed chief engineer to Messrs. Portals. 

Roll of Honour.—Private J. Kexyox, Loyal North Lanca- 
shire Regiment, who has been killed in Mesopotamia, aged 
27, was emploved by Messrs. Dick, Kerr & Co., Ltd., at 
Preston. 

Private J. F. Neat, Royal Marine Light Infantry, who was 
with Messrs. Johnson & Phillips, Ltd., of Charlton, has died 
of wounds. 

Private J. Dunx, Machine Gun Corps, who was for five 
years on the staff of Messrs. Willans & Robinson, Rugby, has 
died in hospital after having his leg amputated. 

Private L. J. Hopkins, who was at Rugby with the British 
Thomson-Houston Co., Ltd., has fallen in action. 

Lieutenant W. R. Carske, R.F.C.. who has been killed 
whilst flying, was on the test department staff of the B.T.H. 
Co., Ltd., at Rugby. 

Sergeant J. E. WOLSTENCROFT, King’s Own Yorkshire Light 
Infantry, formerly on the Hull Corporation tramwav staff, 
has been recommended for a commission, and is now in the 
Officers’ Training Corps. 

Obituary.— Mr. James Forrest.—We regret to record the 
death, which occurred on Friday last, at the age of 91 years, 
of Mr. James Forrest, the honorary secretary of the Institu- 
tion of Civil Engineers, with which he had been connected 
for 75 years, and to the interests of which he had un- 
reservedly devoted by far the greater part of his life. Mr. 
Forrest, who was a Londoner by birth, received his engi- 
neering training under Messrs. E. & J. Manby, to whom he 
was articled, and later under Mr. Charlea Manby, the then 
secretary of the Institution. Some years of practical rail- 
way construction experience in Yorkshire followed. Mr. 
Forrest returned to London in 1848, and was with Mr. Manby 
assisting him in the work of the Institution, but receiving 
no remuneration excepting an honorarium of £50 for com- 
piling a library catalogue. In 1856 Mr. Manby retired from 
the active secretaryship. but he retained thé title for three 
years from that date. The full title and responsibility fell to 
Mr. Forrest in 1859, and from that date onwards he devoted 
himself entirely to the Institution’s interests until ill-health 
compelled hin to retire from active work in 1596. At that 
date he was made honorary secretary. It was due to his 
efforts that the Council was induced to abandon the former 
rigid exclusiveness of the body, which had so limited its 
membership that it could not recognise as a civil engineer 
a man who was occupied in the design and construction of 
machinery. One of the effects of this exclusiveness was 
seen in the formation of the Institution of Mechanical Engi- 
neers. Mr. Forrest's ambition was for the “Civils” to be- 
come the representative body of the entire engineering pro- 
fession of the British Empire. The realisation of such an 
wubition under the circumstances could not be secured with- 
out patience, tact, and hard work; and it was not until the 
year 1886 that he could clan to have thoroughly established 
the new reputation. When the deceased gentleman was first 
appointed secretary, there was a membership of only 835 in 
all classes; to-day, including students, it is 8,600, The 
“James Forrest” Lecture, of course named after him, was 
established by the Institution out of a fund subscribed by 
members in his honour, and presented by him for that pur- 
pose. Sir J. Wolfe Barry is shortly to deliver the 25th of 
these lectures. A service in memory of Mr. Forrest was held 
at St. Margaret's Church, Westminster, on Wednesday. 

Mr. E. M. Murpuy.—Mr. Edward Martin Murphy, who 
has passed awav in his 35th year, was the fourth son of Mr. 
W. M. Murphy, chairman of the Dublin United (Electric) 
Tramways Co. He spent his early vears at the General 
Electric Works, Schenectady, where he received his training 
in electrical engineering. Of late vears, deceased had been 
managing director of the Independent Newspapers, Ltd.. 
Dublin, of which his father is chief proprietor. Mr. Murphy 
had been in bad health for a considerable time, and his 
death was not vnexpected. 

Sır BenJAMIN: Brown.—We regret to record the death of 
Sir Benjamin Brown, who had been for the whole of his 
life so prominently associated with engineering Industry in 
the Newcastle district. Sir Benjamin, who was 78 vears of 
age, retired from the chairmanship of Messrs. R. & W. Haw- 
thorn, Leshe & Co. only last year. He was a director of the 
Newcastle & District Electric Lighting Co., Ltd. As our 
readers are aware, he was very keenly interested in indus- 
trial labour problems and the relations of Capital and Labour. 
He was a writer on this matter almost to the last. We read 
that Sir Benjamin did not hesitate to ascribe much of his 
success in industry to the timely advice and support of a 
banker of last century, who, at the age of 30, influenced his 
nind and activities in the direction of the business side of 
engineering. | 


NEW COMPANIES REGISTERED. 


Tingey & Co., Ltd. (146,292).—Private company. This 
company was registered on March Ist, with a capital of £1,000 in £1 shares, 
to take over the business of engineers carried on by L. I. Robinson and W. 
H. Tingev, at Evre Street, Clerkenwell, and at 3, Staple Inn, E.C.. as 
Tingey & Co., and to carry on the business of mechanical, electrical, experi- 
mental, and scientific engineers. The subscribers (each with one share) are: 
L I. Rotinson, 3, Staple Inn, W.C., electrical engineer; W. H. Tingey, 68. 
Chancery Lane, W.C., engineer. The first directors are L. I. Robinson and 
W H. Tingey. Registered office? 3, Staple_Inn, Holborn, E.C. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Walter's Electrical Manufacturing Co., Ltd.—A memoran- 
dum of satisfaction in full on January Ist, 1917, of charge dated September 
2uth, 1916, securing an eundetined amount. 


Phillips Magnetos, Ltd.—Particulars of £3,000 deben- 
tures created October 2nd, 1916, filed pursuant to Section 93 (3) of the Com- 
panies (Consolidation) Act, 1908, the whole amount being now issued, Pro 
perty charged: The ccmpany’s undertaking and property, present and future, 
including uncalled capital. No trustees. 


Sterling Telephone & Electric Co., Ltd.—Memoranda 
of satisfacnon in fullt (a) of mortgage dated February Sth, 1915, securing 
£10,000, and further advances, and (b) mortgage dated November Tith, 1915, 
securing £48,253 17s. ld. and further advances (notice filed February 22nd, 
M7), have been filed. 


Horrabridge & District Electric Supply Co., Ltd.—Parti- 
culars of £400 debentures created January 29th, 1917. filed pursuant of Sec- 
tion 93 (3) of the Companies (Consolidation) Act, 1908, the whole amount 
being now issued, Property charged: The company's undertaking and pro- 
perty, present and future, including uncalled capital, No trustees 


CITY NOTES. 


At the annual meeting on February 27th, 
Mr. H. C. WOODWARD said that the rail- 
way was still controlled by the Railway 
Executive Comittee. The receipts shown 
(£105,526) did not represent the tratne 
actually carried, but that was the sum they received atter 
the surplus over their 1913 revenue had been paid to the 
Government. The trathe continued to expand. The total 
expenditure on the railway and tramways amounted to 
£73,394, an increase of £13,359. This was due to the higher 
prices of coal, and stores and materials of every deseription, 
and additional war bonus. The upkeep of the railway and 
trainway had been maintained in as ethcient a condition and 
state of repair us was possible under existing circuinstances, 
but certain arrears would have to be made up immediately 
opportunity again offered, for which they expected to be 
recompelsed by the Government. They carried last vear 
3,000,000 more passengers than in 1913, with about the same 
train mileage, and this larger trathe had considerably taxed 
the accommodation of their rolling stock, particularly at cer- 
tain times of the day. They ran a three-minutes’ service in 
the busiest hours, which was as much as they could do with 
their present staff; but, even then, there was much conyes- 
tion, which the directors had endeavoured to meet by pur- 
chasing some additional coaches, so as to give more third-class 
accommodation. In common with other railways, they had, 
on the instruetions of the Government, increased their ordi- 
nary fares by 50 per cent., which increase caine into opera- 
tion on January Ist last. The directors communicated with 
the Board of Trade, asking that the increase should not apply 
to their system, as, being worked by electricity, they had no 
locomotives to hand over nor rails to spare, like other rail- 
ways. The Liverpool Chamber of Commerce joined in this 
appeal, but the reply, in both cases, was that no distinction 
could be made, and that the increase should operate on all 
railways under their control. When the war was over, and 
the present Government control and guarantee terminated, 
they would undoubtedly find themselves faced with a largely 
increased working expenditure, and although he should be 
very glad to see their fares again on a lower level, and trafħe 
thus encouraged, he doubted their being able to return in all 
ases to the extremely low rates in vogue during the pre-war 
period. The chairman congratulated the general manager, 
Mr. Neachell, his principal assistants, and the staff as a 
whole, on the successful carrving on of the undertaking, with 
a much increased traftic, amounting, as compared with 1913, 
to an increase of about 26 per cent., and with so many com- 
paratively new hands to train and instruct in their duties. 


Mr. J. Browne Martin presided at the 
Westminster annual meeting on February 2th. He 
Electric Supply said that the receipts were £15,000 larger 
Corpo., Ltd, than for 1915, owing to the increased 
charges to consumers and large expansion 
in power and heating current sold. The use of radiators and 
electric fires was constantly increasing. They had sold 187,000 
units less for lighting than in 1915, and still less would have 
been used but for the fogs and dark weather. Power and 
heating units soll increased by 1.200.000, and the total for 
these purposes very nearly approached those sold for lighting. 
In regard to expenses, coal had cost ls. 6d. per ton more 
than in 1915, and the cost of public lighting was up by £927, 
owing to carbons and wages. For the first time thev had a 
material reduction in the amount paid for rates. They had 
lent to the Treasury securities to the amount of over £70,000, 
and held £90,000 of War Loan Exchequer Bonds and Treasury 
Bills. They had also subscribed £25,000 to the new loan. 
The Davlight Saving Bill appreciably reduced their lighting 
sales. They were making no further increase in the charge 
for electricity for lighting purposes beyond the 10 per cent. 
of October, 1915, but they were slightly raising the price for 
that supplied for power and beating, which was still appreci- 


Liverpool 
Overhead 
Railway Co. 


ably below that charged in many other districts. The price 
of coal and its delivery formed a chief factor in the business, 
and those contingencies must be borne in mind. 


ViscoOUNT CHILSTON presided at the an- 
Tramways, nual meeting on February 23th. He said 
Light & Power that their income from the various power, 
Co., Ltd. lizhting, and tramway undertakings was 
(a 430,272, an increase of £4,750. Adminis- 
tration expenses Were approximately the same as in 1915, but 
debenture and loan interest absorbed £1,400 more. £100,000 
of 5 per cent. debenture stock was issued during the vear, 
the proceeds of the issue being applied in repaying loans from 
bankers and providing for the current needs of the company. 
All the properties showed an improvement except the electric 
lighting portion of the Leamington and Warwick Co., and 
the electric lighting undertaking in Leamington. The 
decline in profit was purely temporary. The position 
of the company now justified them in paving dividends 
half-yearly on September lst and March lst each year, and 
they therefore proposed to pay the preference dividend on 
these dates imm future, unless the company was faced with 
any set-back which conld not be foreseen at present. Out 
of the balance of £36,769 available, £12,214 was required for 
debenture and loan interest, 6 per cent, was paid on the pre- 
ference shares, £5,000 transferred to reserve, and £4,073 ig 
to be carried forward. Considering the great difficulties of 
the times, the report was extremely satisfactory. 


At the annual meeting, on March md, 
Newcastle and Mr. ARTHUR SCHOLEFIELD, the chairman, 
District referred to the great loss that the com- 
Electric Light. pany and the whole of the Tyneside dis- 
ing Co., Ltd, trict had sustained through the death of 
_ Sir Benjamin C. Browne. Sir Benjamin 
joined the company 2S vears ayo, when it was formed. The 
directors: proposed to place £10,000 out of the year's protite 
to the reserve fund, making £20,777. The capital expendi- 
ture had been increased by £9,793. The gross receipts for 
energy, Xe. showed an increase of £15,051, or about 19 per 
eent., Which was very good; the receipts bad been affected 
by the lighting restrictions. On the termnination of the war 
the loss due to the restriction of lighting would be recovered, 
and with a reduction of working costs the directors looked 
forward with confidence to the results of the future. There 
had been an increase of 23 per cent. in the number of units 
sold during the year. The net profit for the year, £20,516, 
was an increase of £4,851. They proposed to pay a dividend 
of 24 per cent., for the directors, in view of the continued 
high price of coal and the unsettled conditions prevailing at 
the present time, did not think it would be wise to distn- 
bute inore than the dividend now recommended. 


During 1916 connections to the system in- 
Kensington and creased by 59 to 5,070, and the energy- 
Knightsbridge consuming devices by’ 11,390) (30 watts) to 
Electric Light. 522,175. Lighting restrictions were more 
ing Co., Ltd. stringent than in 1915, and the Summer 
Time Act caused a reduction of 8 per cent. 
in the units sold during the period if was in operation. The 
net profit: was £11,574, plus £432 brought forward. After 
paving the preference dividends, and a final dividend at the 
rate of 7 per cent. for the last balf-vear on the ordinary. 
making © per cent. for the year, £205 is to be carried for- 
ward. The balance of the renewal and reserve fund account, 
alter writing off the capital account £6,981 for old plant sold. 
now stands at £135,925. Mr. G. H. Hopkinson hag retired 
from the board after 23 vears. The vacancy is not to be 
filled at present. Annual meeting: March 15th. 
The capital expenditure durine 1916 was 


Metropolitan = £34,493, making the total £2,293,094. The 
Electric Supply gross revenue was £277,909, an increase 
Co., Ltd. of £15,705; the working expenses were 


£161,009, an increase of £33,859. £40,000 
has been put to depreciation and reserve (now standing at 
4377309), and £76,900 is carried to the credit of net revenue 
account. The balance brought forward, together with in- 
terest and dividends on investments, &c., brings the total 
up to £90,195, and after deducting interest on debenture 
stocks and loans, dividend on ‘preference shares and sundry 
iteins written off, the balance is £34,757. A further dividend 
of 2s. per shure (at the rate of 4 per cent. per annum), making 
á total for the vear of 3s. per share, or 3 per cent. for the 
vear, is recommended, leaving £4,757 to carry forward. The 
new connections during the vear were equal to 119.880 25-c.P. 
lamps, making the total connected 1,317,643. Annual meet- 
ing: March 3th. 

The capital expended during 1916 was 
£31,409, making £2,189,064. The revenue 
for the year, after deducting all costs and 
Electric Supply charges, was £156,594, plus £144% 

Co., Ltd. brought forward,  Debenture and loan 
interest absorbed £42,528, and there is put 
to reserve for depreciation £45,000, leaving for distribution 
£23,565. After paying the preference dividend, and divi- 
dends of 5 per cent. and 9 per cent., less income-tax, for the 
first and second half-years respectively on the ordinary shares, 
£18,378 remains to be carried forward. Applications for 
4.516 KW. received during the year bring up the total to 
64.551 kw. The total units sold were 35,029,262, an increase 
of 4.467.817. The number of_consnmers_increased from 25.913 


County of 
London 
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to 26,994. The results are regarded as satisfactory. Cost of 
coal and other material further increased; lighting restric- 
tions more vigorously enforced. The Bournemouth & Poole 
Co. has paid 6 per cent. for the year. Coatbridge & Airdrie 
Co. increased its units sold from 6,134,956 units to 8,414,523. 
Annual meeting: March 12th. 
Mr. H. Sr. J. WINKWORTH, presiding at 
South Metro: the annual meeting, said that the number 
politan Electric of new consumers was only 204, as cable 
Light & Power extension had been kept to a minimum in 
Co., Ltd. residential and shopping districts. New 
: business and extensions, and additional 
bulk supply had increased the revenue by £15,130, the largest 
Increase they had had. The total units sold were 41 per cent. 
better than 1915, and 94 per cent. better than 1914. Sales 
for heating and domestic power were 856,758 units, as against 
912,154 in 1915. Sales in the showrooms and the wiring and 
installation work carried out amounted to £12,800, with 4,504 
transactions (4,479 in 1915). Coal cost £26,678, or £12,420 
more, partly due to increased output and partly to higher 
cost, higher freights, and inferior quality, although owing 
to more efficient working the quantity used per unit gene- 
rated was the lowest on record. Rates charged to consumers 
had been revised in some cases to meet in part the increased 
cost. The West Kent Electric Co., Ltd., had paid a dividend 
of 10 per cent., and the expansion of business was continuing, 
and the outlook was favourable. The prospects as to output 
of the South Metropolitan Co. for the coming year were good, 
but it was difficult to forecast what the effect of the prevail- 
ing conditions might be upon economical working. For many 
weeks past the increased output has approximated 35 per 
cent. to 45 per cent. over that of 1916. Mr. H. W. BOWDEN, 
the engineer-in-chief, in seconding the adoption of the report, 
made his usual technical statement. Among other things, he 
suid that the results of their experiments with coke breeze 


were distinctly encouraging, but they had to abandon the - 


trials owing to the heavy demands made upon the boiler 
plant. It was their intention to resume the trials as soon as 
there was sufficient boilen plant available for the purpose. 


Mr. WALTER LEAF, presiding at the an- 


St. James’ and nual meeting, said that by appointing Sir 


- Pall Mall Alex. Kennedy to succeed the late Mr. 
- Electric Light Dobson (chief engineer) they were able to 
Co., Ltd. draw still closer their alliance with the 


Westminster Co. During the year the 
business had recovered from the shock of war, and resumed 
its normal steady: progress. The output of units had grown 
by 600,000, almost entirely in the second half of the year, and 
that rate of increase was being maintained. If the present 
rate continued to be maintained, 1917 should easily surpass 
any year before the war. Their revenue also showed a good 
increase, chiefly owing to increased output, but partly to 
increased charges made to consumers. The increased cost of 
coal showed itself in the increased cost of electricity pur- 
chased, amounting to £7,600 more than last year. The in- 
crease would have been much larger but for the efficiency of 
the new plant installed by the Central Co. They had ob- 
tained a revaluation for rating, with the result that their 
payments for rates were reduced by £1,398. The Central 
Co. had paid no dividend, so receipts from investments had 
fallen by £1,711. The net result was that they were enabled 
to pay the same dividend as last year, but it was all paid out 
of profits, whereas last year they had to take £4,500 from the 
contingency fund. 

Profit for year ended January, 1917, 

Waste Heat and after deducting administration expenses, 
Gas Electrical £40,080, against £39,819 last year; trans- 
Generating Sta» ferred to reserve, £11,500, balance brought 
tions, Ltd. forward, £17,490. Available profit £45,511, 
against £43.030 for 1915. The dividend is 

to be 8 per cent., as before, leaving £19,911 to carry forward. 
The new generating plant at Weardale power station has 
been delivered, and will be completed at an early date. With 
this plant the coke oven gas will be utilised in an internal- 
combustion engine, instead of under boilers as at present. 
The Grangetown power station extensions are now in opera- 
tion. Capital expended during 1916, £37,738. The revenue 
from units generated at the different power stations has been 
satisfactorily maintained, the amount of waste heat and gas 
having been approximately as in 1915, bnt the amount is 
still below the average obtained prior to the war. Arrange- 
ments have been made, in conjunction with the Cleveland 
and Durham Power Co., under which a power station will 
he erected at Horden for the utilisation of waste heat and 
gas from coke ovens being constructed by the Horden Col- 
lieries, Ltd., and plant of 3,000 H.P. capacity will be installed. 


The directors report that during 1916 the 

Charing Cross, Wess End undertakings increased their 
West End and gross earnings from £148.964 to £150,473, 
City Electricity and the expenses, excluding depreciation, 
Supply Co., rose from £70,068 to £78.83]. The net 
Ltd earnings advanced from £68,895 to £71,642. 
Including balance brought forward, 
£18,044, and interest accrued for 1916, £3.34, the available 
sum is £92.920. There is absorbed by debenture interest 
£17,829, £22,000 is put to depreciation, the preference divi- 
dend is paid, also 5 per cent. on the ordinary shares, leaving 
£15,000 to be carried forward. The equivalent of 30-watt 
lamps connected to the West End mains is 724,418 (457,185 


lighting, 42,798 heating, 224,435 (9.025 u.r.) motive power). 
The City undertaking increased its gross earnings from 
£158,357 to £176,461, and the expenses advanced from £94,590 
to £110,909; the net earnings advanced from £63,767 to 
£65,555. After adding £15,000 brought forward, providing 
for debenture and loan interest, &c., and paying the prefer- 
ence dividend, £17,739 is carried to general reserve (income) 
account, and £18,000 is to be carried forward. The equiva- 
lent of 30-watt lamps on the City mains is 748,623 (319,160 
lighting, 69,640 heating, 359,523 (14,470 H.p.) motive power). 

West End.—Units generated, 4,152,539; bought, 11,972,745. 
Total sold, 11,775,521. Used on works, &c., 4,349,763. Total 
accounted for, 16,125,284. . 

City.—Units generated, 34,654,576; bought, 158,715; sold, 
28,397,463. Used on works, &c., 6,410,828. Total accounted 
for, 34,808,291. 


— S$ abet Se se A a a ee, 


Northampton Electric Light & Power Co., Ltd.—During 
1916 the connections were 19,596 (82-watt), making 242,853. 
Motors increased by 476 H.P., making 9,144 H.p., of which 
3,550 H.P. is on hire. The units sold totalled 5,526,482, an 
increase of 9.3 per cent. Owing to the importance of exten- 
sions, the capital was increased by £50,000 in £1 shares, and 
the shareholders and the general public had responded en- 
tirely satisfactorily to the offer of the shares. £5,500 has 
been added to depreciation, and a further £925 has been 
written off hired motors. The reserve fund is increased by 
£1,000. After paying 5 per cent. on the preference shares, 


wand 64 per cent. for the vear on the ordinary, £2,010 is to be 


carried forward. Mr. Brook Sampson has retired from the 
board, and Mr. A. H. Geldart will take his seat. 


Cambridge Electric Supply Co., Ltd.—Mr. D. Munsey 
told the annual mecting, on February 28th, that the severe 
ontside lighting restrictions had affected them adversely, but 
the increase in current used for power bad compensated them 
somewhat, though the income therefrom was less. Coal cost 
£500 more than in 1915. Rates and taxes increased by £160. 
He thought that if they could pay 5 per cent. the share- 
holders would be satisfied. What 1917 would bring forth he 
could not tell. Mr. A. A. C. Swinton, in moving the re- 
election of Sir C. Parsons as a director, said that Sir Charles 
could not be present as he was sitting as chairman of a mect- 
ing of the Board of Trade Committee on the Electrical Trades, 
which was concluding its report, and he could not get away. 
The Committee had sat weekly for many months. ; 


Chloride “Electrical Storage Co., Ltd.—According to the 
Financial Times, an extraordinary meeting is to be held on 
8th inst. to consider the following resolutions: (1) That the 
capital be increased from £135,350 to £300,000 by the crea- 
tion of 164,750 £1 shares, of which 73,250 will be ordinary 
shares and the remaining 91,500 may be issued with such 
rights as the company in meeting may determine; (2) that . 
£73,250 of the reserve fund be distributed in the form of 
fully pud ordinary shares as a bonus to holders of ordinary 
shares. 


Tyneside Tramways & Tramroads Co.—At the half- 
yearly meeting, Dr. J. T. Merz said that their receipts had 
been considerably more than they were in the corresponding 
half-year of 1915, and they were, therefore, able to make up 
the deficiency in the last half-year, and bring up the dividend 
to 3 per cent., as it had been before. Their revenue had in- 
creased £687 on the half-year, they had been working on a 
smaller mileage, and bad pained 4d. per car mile, but the 
costs bad gone up 0.6d. per car mile. 


Jarrow & District Electfic Traction Co., Ltd.—Total 
revenue for 1916 £8,755, a decrease of £100. After deducting 
expenses, debenture and loan interest, and £800 for renewals, 
the surplus is £2,213, plus £1,040 brought forward. £900 is 
placed to reserve, 3 per cent. is paid on the ordinary shares, 
and £855 carried forward. 

Shropshire, Worcestershire & Staffordshire Electric Power 
Co.—An extraordinary meeting is called for March 19th, at 
the Electrical Federation Othices, to authorise the board to 
issue 50,000 of the 150,000 cum. pref. shares of £1 each 
created in May, 1915, as redeemable 7 per cent. cum. pref. 
shares of £1 each. 

Stock Exchange Notice.—The Committee has ordered the 
undermentioned to be quoted in the Official List :— 

India-Rubber, Gutta-Percha & Telegraph Works, Co., Ltd.— 
£400,000 5 per cent. debentures of £100 cach, Nos. 1 to 4,000. 

Northallerton Electric Light & Power Co., Ltd.—Mr. J. 
Hutton informed the annual meeting that, owing to the war, 
the net profit for 1916 was only £232, against £496 for 1915. 

Automatic Telephone Manufacturing Co., Ltd.—Divi- 
dend, 5 per cent. on ordinary shares; £16,000 is written off, 
and £14,774 is to be carried forward. 

Tyneside Electricat Development Co., Ltd.—Dividend, 6 
per cent. per annuin on the preferred ordinary, and 10 per 
cent. on the deferred ordinary, carrying forward £938. 

Alldays & Onions Pneumatic Engineering Co., Ltd.—In- 
terim dividend, 5 per cent. per annum, less tax, on the ordi- 
nary shares for the half-year. 

South London Electric Supply Corporation, Ltd.—Divi- 
dend on ordinary shares, 5 per cent. for 1916, carrying for- 
ward £3,053. Units sold 6,698,357, an increase of 380,217. 
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Rushden & District Electric Supply Co., Ltd.—The num- 
ber of consumers increased from 123 to 151 during 1916. 
Motors increased from 202} to 459 H.P., of which 393 is let 
out on hire. Units sald “increased by 86 per cent. to 464,713, 
and revenue froin £1,699 to £3,060. A dividend of 5 per 
cent. is to be paid, and £470 is being written off for depre- 
elation, £164 off preliminary expenses, and £95 is to be 
carried forward. 

Melton Mowbray Electric Light Co., Ltd.—Dividend for 
the year, 2 per cent., placing £500 to plant renewals reserve 
and carrying 4395 forward. Mr. W. J. New, the chairman, 
said that the report was satisfactory under the circumstances, 
though the: dividend had fallen off. No reduction in the cost 
of coal could be expected, and a further increase in charges 
to consumers at an early date must be anticipated, 

Bruce Peebles & Co., Ltd.—Total profit for 1916, 
£24,469. Net profit £11,930, subject the Excess Protits Duty 
for 1915 and 1916. The debit at December, 1915, was £10,657, 
so that m the balance sheet the profit and loss account now 
shows a credit of £1,244. Meeting: Mareh loth, 

British Insulated & Helsby Cables, Ltd.— Dividend, 10s. 
per share, plus a bonus of 5 per cent.. making 20 per cent. 
£128,500 is put to reserve and depreciation, and £163,000 1s 
to be carried forward. 

_ Birmingham District Power & Traction Co., 
petition for reducing the capital from £1,050,000 to ETON) i Is 
to be heard by Mr. Justice Astbury on March 23rd. 


Calcutta Electric Supply Corporation, Ltd.—The units 
sold to consumers during the four weeks ended January 26th, 
1917, were 1,750,156, compared with 1,354,655 last year. 
Globe Telegraph & Trust Co., Ltd.—Dividend, 2s. per 
share, less tax, on the ordinary shares for the past quarter. 


New York Telephone Co.—The total net earnings for 
1916 were $23,364,706, an increase of $3,554,166. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

Srock Exchange markets are firmer. There is more inquiry 
than stock in the case of many first-class investanent securi- 
ties. Sharp rises In Consols, both the War Loans, and the 
6 per cent. Exchequer Bonds, have attracted renewed atten- 
tion to the gilt-edged markets. Already there is much demand 
tor high- grade stocks, despite the fact that the subscription 
lists for the 5 per cent. War Loan closed less than three 
weeks ago. Business reinains quiet, but the tone is decidedly 
more healthy, and prices, generally speaking, are on the 
rise. National service work of a temporary character bas 
been provided this week for the Stock Exchange and its 
House Clerks; before long, something more permanent will 
be Ua 

So far, the rise in the investment markets has not got 
round to Home Railway stocks in the Underground group. 
Some of those in the Steam lines are better, but the recent 
speech of Lord George Hamilton at the meeting of the Dis- 
trict Co. was not encouraging, though his remarks apply 
equally to steam and electric transport. The London General 
Omnibus Co. has notified that it has a very large clanu 
against the Government, though this had no effect upon the 
prices of the various stocks in the Underground Electric 
Railways Co. The Income bonds of the holding company 
are lower at 82, the dividend disappointment still rankling. 

Those interested in academies will find a mice point in con- 
sidering what jis the yield on these bonds at the present 
time. They have just been paid a dividend at the rate of 
4 per cent. per annum, while in the previous half-year © per 
cent. was distributed. The question is, whether they can be 
regarded as a 5 per cent. investment or not. We work out 
the yield on the foriner basis in our tables. The £10 shares 
are a shade harder, and those of the shilling variety are 
steady at 5s. 6d. 

Although prices of the Mexic ‘an industrials are unchanged 
on the week, the sentiment in regard to the companies is a 
little less cheerless. Buying has lifted the prices of two or 
three of the Mexican railway stocks; this served to infuse 
hope into the industrials. That Carranza did not comply 
with the blandishinents of the astute German who tried to 
embroil him in so characteristic a plot is read as an indica- 
tion of more)friendliness on the part of the Mexican Presi- 
dent than he had been thought to possess. 

Moreover, one or two of the Mexican oil companies have 
just reported excellent progress; and although their sphere 
of operations is well removed from the danger zone, the 
mere fact of their being able to secure progressive profits 
in Mexico during the chaos is considered to hold a glint of 
hope for the others. A slender enough sunbeam, it is true, 
but something, at all events, to go on with. 

Other foreign issues are disposed to be dullish. The Argen- 
tine Tramwavs stocks are heavy, in sympathy with the acute 
depression that has befallen Argentine railway stocks, 
although the reasons which contribute to the latter have but 
an indirect bearing upon the former. Brazilian Tractions 
fell to 454, and recovered a point later, this being in keeping 
with the trend of other securities connected with the Re- 


public, which fell upon flatness upon the prohibition of 
Brazilan coffee imports iuto tbis country, but have since 
partially ralled. Kio Tramway bonds of both classes con- 
tinue dull, failing to recover, so far, the point or two falls 
that occurred last week. f 

The Kensington & Knightsbridge Electric Taghting Co. bas 
reduced its dividend from 7 per cent. to 6 per cent., a result 
Which was anticipated, as we ourselves have shown several 
tines here. The net profit of £21,500 is about £17,000) Jess 
than this time last year, but a smaller amount came into the 
accounts, The price of the shares has not altered, and the 
market as a Whole is a good one. Counties rose to 10%, and 
West End shares are in some demand. St. James’ & Pall 
Mall have pained s. The County Co. iinproved its gross 
receipts by nearly £45,000, but the net profit of £69,400 is 
£0000) less than that of a year ago The sum of £121,000 for 


` repairs and renewals 1s charge id this tiine to revenue instead 


of reserve, and depreciation receives £45,000, Instead of 


£40000, 
The Metropolitan's gross receipts rose £48,000 to £256,000, 
but net pront is £1400 down at £46,000, The corupany 


maintains its divide nd at 3 per cent. 

Prices in the manufacturing group are gond. General Elec- 
trie ordinary and preference both gained 5s. Britisb Insu- 
lated added a further 5s. to their big rise of last week. India- 
Rubber improved by a similar amount. Of the lower-priced 
descriptions, British Westinghouse preference are again being 
bought. On the other hand, British Aluminium have been 
shiahtly reactionary. The cable market Is so quiet as to call 
for no special comment. Marconis have quieted down, though 
the market remains steady. The rubber market retnains the 
most active in the Stock Exchange, prices being gool 
throughout, with persistent buying of all the best-class shares. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Homr Exscrnicirry Companies, 


Dividend Price! 
a, Mar. 6, Riso or fall Yield 
1914. 1916. 1917, this week, p.c. 


Brompton Ordinary -- 10 120 a = a7 6 
Charing Cross Ordinary 6 6 — 7183 
do. do. do. 4$ Pref.. t 4 8A — 7132 
Chelsea ee ee ee oe 6 4 8 —_ 6 18 4 
City of London .. 9 8 11 axa 765 
‘do. do. 6 per cent. Pref. 6 6 93 — 616 
County of London . q q 1 +è 616 9 
do. 6 per cent. Pref. 6 6 am 6 6 4 
Kensington Ordinary .. æ. 9 1 — 511 1 
London Electric .. 4 6 1 = Nil 
do. do. 6 per cent. Pref. 6 6 — 6 6 8 
Metropolitan a 8 2 = 618 4 
do. 4 per cent. Pref. & — 940 
8t. James’ and Pall Mail -- 10 8 +3 6 8 0 
South London .. sè 6 8 — 619 0 
South Metropolitan Pref. .. 1 1 | _ 693 
Westminster Ordinary .. .. 9 | 5 +è 619 
TRELEGRAPHS AND TELEPHONES, 
Anglo- Am. Tel. Pref, ee eo 6 6 94 = 6 q 8 
do. Oi. ee ee 80/- 88/8 22 — 6 16 4 
Chile Telephone ee ee ee 8 8 2 —_— 6 16 3 
Cuba Sub. Ord. ee oo eo 6 6 . -m € 8 6 
Eastern Extension ae oe q 8 18 — S16 4 
Eastern Tel. Ord. P we 7 8 187 +4 S 16 149 
Globe rel and T. ora; sa - 8 1 Ml — % 19 3 
Great Northern Tel. oe . B 22 84 — 6 7 6 
Indo-European .. ee . 18 18 46 — 619 9 
Marconi . ° eo oe 10 10 ah = 81i 2 
New York Tel. 4} in as 40th 10 = 49 0 
Oriental Telephone Ord. -- 10 10 h — 414 2 
United R. Plate Tel, s% 8 8 — *8 6 6 
West India and Pan, .. oa 1 6d. 1 — 3 4 0 
Western Telegraph oe es q 8 182 — $6 16 4 
Home Rans, 
Central London, Ord. Assented 4 4 (40) -= 68 0 
Metropolitan š se oe 1 1 23 — 470 
do. District .. .. Nil Nil 16 +1 Nil 
Underground Electric Ordinary Nil Nil BE E — Nil 
do. do, “A” .. Nil Nil 6/6 — Nil 
do. do. Income 6 6 82 —$ 66 20 
Forzion Taams, &o, 
Adelaide Sup. 6 per cent. Pref, 6 6 4 = 6 1 6 
Anglo-Arg. Trams, First Pref, 2 — 911 4 
do. 2nd Pref... 64 2 _ — 
do. 6 Deb, .. 6 6 64 — 715 0 
Brazi! Tractions . ss oe 4 4 4 — 812 0 
Bombay Electric Pref. 6 6 10 — 6 0 0 
British Columbia Elec. Rly. Pice. 6 5 60 -1 8 6 8 
do, do, Preferred — Nil 43 — Nil 
do, do. Deferred — Nil 37% — Nil 
do. do, Deb. 44 4 64 — 6 19 10 
Mexico Trams 5 per cent. Bonds — N 25 — Nil 
do. 6 percent, Bonds — Nil — Nil 
Mexican Light Common ae Nil Nil 7 — ND 
ao. ist Bonds os Nil Nil n — — 
Maxcractonme COMPANIES, 
Babcock & Wilcox Sa oe 14 16 P| — 5 9 1 
British Aluminium Ord. os 6 7 37,6 —6d. 6 8 06 
British Insulated Ord. .. -- 26 nt 124 +? 617 8 
British Westinghouse Pref, .. % 7 2 + A 6 910 
Callenders . ee ee ee 15 20 i _— 8 4 0 
do. 5 ‘Pref, ee ee 6 6 4 a 6 8 0 
Castner-Kellner . .§ DH 2 83 == 610 8 
Edison & 8wan, £3 paid . Ni = — Nil 
do. do. fully paid .. Nil = if ~~ Nil 
do. do. 4 percent. Deb. 4 4 6) — 6 10 1 
Electric Construction .. ee 6 Th l _ 710 0 
Gen. Elec. Pref. .. oe oo 6 6 9% +} 6 6 4 
do. Ord. .. sé -- 10 10 14 +è 7 219 
Henley .. ee oe - W S 16 = 8 6 8 
do. 4 Pref. ee ee ee 43 4% 4 -R 5 19 6 
India-Ritbor .. os . 10 10 113 +} 610 2 
TelegraphaCon, oe ee ee 2 2 87 - 616 3 
* Dividends pald free of income-taz, 
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FIGHTING HAIL. AND STORM BY 
“EPECTRIC NIAGARAS.” 


tHe damage done to agriculture by hail is sufficiently serious 
in this country, but it is vastly greater in many other lands. 
In France, for instance, the loss by hail is estimated at 
£4.(00,000 per annum, a sum so large that there is every 
encouragement to tackle seriously the problem of eliminating 
ov controlling hailstorms, instead of merely distributing in- 
adequate sums from public funds in compensation for the 
damage done. Hail cannon, rockets, bombs, explosive bal- 
loons, siren kites, and such like devices are more or less 
effective in ‘' softening ”’ i 
vicinity, and even in reducing the storm to rain, but little 
can be done against violent cyclonic storms by these means, 
and well-organised ‘‘firing’’ on a large scale is necessary to 
deal at all certainly with slowly-moving storms. 

From ordinary experience, one is quite prepared to admit 
the probability of hailstorms being governed (or, at any rate, 
affected) by the electrical conditions of the atmosphere. This 
probability is supported by authentic records of serious hail- 
storms all over the world; such storms are generally ‘‘thunder- 
storms,” and it is generally easy to trace cause and effect in 
lightning discharges and the increased violence of hail which 
follows. The firing of hail cannon, &c., may achieve its pur- 
pose, but there is reason to suppose that it does so by chang- 
jng the electric potential of the lower layers of air and clouds, 
and, by suppressing lightning, prevents the formation of hail. 
Many theories have been evolved to account for the connec- 
tion between electricity and hail. Thus Volta considered the 
formation of hailstones to be due to the combined effect of 
cold produced by evaporation and of electrostatic attraction 
and repulsion of ite-particles. Another theory is that the 
shock caused by a flash of lightning, or the vacuum formed 
temporarily along its path, leads to local rarefaction of air 
and such evaporation of moisture as cools surrounding par- 
ticles to freezing point. The difficulty is to explain how one 
or a few flashes can control the hail-fall over an area of 
hundreds of acres, if in reality they do so. 

There seems not the slightest doubt that, in France at any 
rate, disastrous falls of hail are always preceded by violent 
lightning, generally from cloud to cloud. Also, in districts 
much subject to storms, the latter tend always to follow the 
suine -route. Storm charts show remarkable regularity in 
the lines representing the course of storm clouds, and also 
show the constant influence of mountain peaks. In Western 
Furope, and particularly in France, the prevailing direction 


«a! storms is from the West towards the North-East and East. . 


Lightning Conductors and Hail.—Granted that there is a 
Jose „association between atmospheric electricity and hail- 
storms, it is obviously better to attempt some direct control 
ever atmospheric electricity than to use weapons which can 
only be operative by secondary effects. Experiments con- 
ducted in France during the course of several years past have 
shown that a carefully-arranged system of lightning conduc- 
tors is very effective in warding off hailstorms, and a detailed 
<tutement of the ways and means employed is given by Jean 
Escard in La Lumière Electrique, whence these notes are 
«lerived. The idea of using vertical conductors to fight storms 
and hail is a very old one. During the second half of the 18th 
«ventury hail rods (paragréles or paragrandines), consisting 
oí long masts terminating in a copper point connected to 
ground, were tried in France and Italy. About that time, 
l‘ranklin suggested the use of numbers of lightning conduc- 


tors to diminish the frequency of storms, as well as to pro- ° 


tect buildings; and in 1783 Abbé Berthelon devised his électro- 
régétométre to collect atmospheric electricity by a multiple- 
pointed lightning conductor. The. primary object of this 
device was to stimulate growing crops, and it has formed the 
basis of many later systems of “‘ electroculture,’’ as well as of 
nost of the protective arrangements since proposed for use 
against hail. Following successful trials with wooden posts, 
the brass-pointed tops of which were connected to earth by 
« conductor of hemp and straw, more than a million hail 
«rods ae installed in France, Switzerland, Italy, Bavaria, 
and on the banks of the Rhine by the year 1825. A genera- 
tion later Beckensteiner patented a system for ‘‘ combining 
increased crops with freedom froni destructive atmospheric 
conditions ’’ by using a large number of hail rods particularly 
on heights, each rod consisting of a painted resinous pole 
about 65 ft. high, and fitted with a copper finial (with four 
or five branches) and a galvanised iron conductor to earth. 
Practically the same equipment was used by Frestier and 
Chabert in successful electroculture and protective investiga- 
tions between 1885 and 1895. Convincing testimony as to the 


etficacy of such equipment is afforded by the great reduction | 


in storm damage in the neighbourhood of the Pic-du-Midi 
Observatory. Since 14 lightning conductors were fitted to 
the building in the ‘nineties, the claims in respect of hail 
and Jightning damage have been very few. 

In 1901, Dr. Clément (Lyons) published several notes em- 
phagising the importance of using many hail rods, and of 
placing them on all high ground. The rods should not be 
placed simply in the area to be protected, but should be 
arranged to form a sort of ‘‘storin wall,” or barrage, at a 
little distance away, and in the direction from which storms 
usually arrive. ere is, of course, no objection to making 
the protection more complete, but the ‘‘ outposts” are the 


hailstorms in their immediate 


first essential. Clément recommended that the hail-rod 
should consist of a long metal strip reaching well above sur- 
rounding objects, and terminating at each end in a large 
sphere or disk. The whole of this system should be insulated 
from: earth, and a short distance above ground there shoul 
be a metal “‘exciter,’’ consisting of a bowl near- the lower ° 
sphere and connected to earth. Such a system would dis- 
charge intermittently and carry off large quantities of elec- 
tricity from a storm cloud. Naturally, it would be very 
dangerous to approach the ‘‘ exciter,’’ which should, there- 
fore, be effectively screened. . 

Electric ‘* Niagaras.’’—The electric '‘ Niagaras’’ of Négrier 
and Beauchamp, so called because they discharge large quan- 
tities of electricity into the earth, consist of rectilinear bat- 
teries of large lightning conductors carried by lofty lattice 
masts and terminating in branched finials. It has long been 
recognised that natural obstacles (forests in particular) form 
barrages, giving a great deal of protection against hail; in- 
deed, many districts are almost perfectly protected by large 
woods surrounding them. The genuineness of such protec- 
tion is well authenticated. The natural barrage is analogous 
to regiments of lightning conductors, or to enormous con- 
densers preventing storms from breaking and preventing the 
formation of hail-clouds. 

When there is “no electricity in the atmosphere ” there 
is no hail, and even when the atmosphere is highly charged 
electrically there is no hail if the air be saturated with mois- 
ture. A dry and highly-charged atmosphere is very favour- 
able to the formation of hail. As it is impracticable to in- 
crease the humidity of the atmosphere by artificial means, all 
that we can do to reduce the hail risk is to dissipate the 
electrical charge of the atmosphere as much as possible. In 
order to do this it is only necessary to know how atmospheric 
electricity behaves, and how it acts on the atmosphere. There- 
on depends the whole science of protection by electric 
‘“niagaras.”’ The function of ‘‘ niagaras’’ is rather to drain 
away atmospheric electricity (in the form of a steady brush 
discharge to the conductor, and so to earth) than to cause or 
encourage actual flashes of lightning, because hail is generally 
precipitated by the latter. 

The potential difference between the earth and the upper 
layers of the atmosphere is enormous,* and normally increases 
with altitude (the air being charged positively). In other 
words, at higher altitudes one approaches more and more to 
an ideal source of electricity—a reservoir of enormous capacity. 
The charges of atmospheric electricity are being renewed 
continuously (by air movements, &c.), and it is quite imprac- 
ticable to establish permanent conductors between the upper 
atmosphere and earth in sufficient numbers to keep the 
atmosphere ‘‘ drained ” of electricity. All that we can do 1s 
to suppress more or less effectually the sudden discharges 
which cause storms. This may be accomplished by lofty 
fixed conductors which ‘ drain '’ passing clouds of their elec- 
trical charge, and so safeguard adjacent territory which it is 
desired to protect. 

The first “electric niagara’’ to be erected in France (in 
1899) consisted of a large metallic pylon terminating in a 
radiating sheaf of pointed copper Bands, connected electrically 
to a water course. This equipment was erected at St. Julien 
l'Ars, which used to suffer more frequently than any other 
place in Poitou from hail and storms. The protection afforded 
proved to be so effective that several other towns soon voted 
funds for similar equipments, subsidies were obtained from 
local authorities, and Senators and Deputies have raised the 
matter in Parliament with a view to protecting the whole 
of France against hail and storm. When hail does fall in 
the neighbourhood of electric niagaras, it is in the form of 
‘soft hail ’’—friable and practically harmless, little more 
than snow. 

Before the St. Julien *‘ niagara” was erected, damage by 
hail was frequent and severe, and the value of the crops 
destroyed increased as the vineyards were extended. Directly 
the “ niagara ’’ was installed there was an unmistakeable de- 
crease in the storm damage. For 13 years past no damage 
has been caused by lightning, and hail has done no appreci- 
able damage, such as has fallen being quite soft. In all the 
netuhbouring communes the damage done by storms has re- 
mained as serious as ever. | 


(To be concluded.) 


Conductivity of Air and of Mica.—M. Branly, at a 
recent meeting of the Paris Academy of Sciences, reported 
that he had had occasion to investigate the resistance of piles 
formed of a large number of thin sheets of white mica; and, 
observing certain anomalies, was led to believe that the con- 
ductivity was appreciably increased by the existence in these 
sheets of very fine circular holes. Experiments, still.in pro- 
gress, have been made with a simple circuit comprising (1) a 
source of electric supply, (2) two metal plates between which 
is inserted a fine sheet of mica, either plain or perforated, 
(3) a galvanometer. It appears that the gaseous layers im- 
prisoned between the sheets are liable to become gradually 
and freely conductive. 


° Tests at Glossop Observatory showed a potential higher 
than 100,000 volts at 400 metres above ground. 
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SOME POINTS IN CONNECTION WITH 
ENGINEERING SPECIFICATIONS. 


By J. SHEPHERD, M.I.E.E. 


(Paper read before the INSTITUTION OF ELECTRICAL ENGINEERS 
at Leeds.) 


(Concluded from page 249.) 
LAYING CABLE CONDUITS. 


In a large underground electrical distribution system the 
cables are either drawn in or laid solid, and both systeme 
have their advantages. 

For a large town with expensive surface reinstatement, the 
solid system is unsuitable; whilst for an urban district the 
draw-in system is too costly. 

The work of laying cable ducts is very similar in character 
to that of laying gas or water pipes. The method adopted by 


one of the Government Departments was to pay a fixed rate- 


per lineal yard of work actually carried out, the contractor 
taking the risk of difficult work, and having to stand the 
loss of work partially completed but abandoned owing to 
obstructions encountered later. 

Such a method of contracting is open to many objections, 
as the work becomes too speculative, the unknown quantities 
being too great. Either the contractor loses a lot of money 
or else he provides large amounts for contingencies Which may 
or may not arise. 

For work of a similar character which the author has car- 
ned out, the specifications for the work, though more elabo- 
rate, were found to be fair to both parties in so far as difficult 
work is paid for if met with, at tendered rates set out in 
the bill of quantities, and, if dificult work is not met with, 
the contingencies provided for do not require to be met. 

The general body of the specification contains but little 
novelty, the chief interest being in the bill of quantities, 
which is divided into three sections, as follows :— 

(A) Duct-laying of various numbers of cable ducts laid in 
every kind of roadway or pathway construction. The rates 
tendered per yard run. Cover excavation to normal depths 
and widths, removal of useless obstructions, lighting, watch- 
ing, fencing, &c., carting away surplus material, levelling the 
bottom of the trench, laying conduits or pipes in cement, 
concrete, and mortar, filling in the trench, ramming and 
permanently reinstating the surface, testing each cable-duct 
ine, sncioding the cartage of the ducts from the nearest 

epôt. 

The rates tendered cover work laid both at normal depthe 
and in trenches of normal width. If, when carrving out the 
duct-laying, deeper trenches or wider excavation be found 


necessary, adjustment in rates are made, as afterwards . 


described. 

(B) Construction of Manholes.—The manholes for drawing 
in the cables are spaced about 100 vd. apart. and are of two 
types and various sizes, to auit the bank of duets. 

The work of constructing the manholes is divided into the 
following sections :— 


(a) Excavation of the ground. 

(b) The foundation upon which the box is built. 

(c) The brickwork of the box. 

(d) The construction of the top or cover of the box. 

(e) The permanent remstatement of the surface. whether 
road or footway. 


If the manholes are of standard size, the rates tendered 

directly apply. If they are of necessity greater in depth or 
width, the new prices can be immediately built up from other 
rates, given in the next section. 
(C) Miscellaneous works of all characters which may be 
required, such as excavation for extra depths or for extra 
widths, extra bncklaving at various depths, rates for concrete 
laid at various depths, timbering left in trenches, steel or 
cast-iron piping, paving, and surface reinstatement of everv 
kind, &c. i 

In practice it has been found to be comparatively simple 
with a specification of this character, and with a comprehen- 
sive schedule of prices, to adiust at once, and to price up all 
work of usual difficulties. When, however, the work becomes 
of extraordinary difficulty, involving excavation in water, 
running sand, or the like, provision is made in the specifica- 
tion for the contractor to carry out the work on a prime cost 
basis, plus 15 per cent., but in only one case during 11 years 
was it found necessary to resort to this method. 

Work to the value of £250,000 has been carried out to 
specifications of this character with but one dispute, where 
a particular class of work had been incorrectly priced and 
the estimated quantities of that class of work were largely 
exceeded. 


SuB-STATION SWITCHGEAR. 


Having no less than 23 sub-stations containing rotating 
machinery of from 2.000-Kw. to 6,000-KW. capacity, the prob- 
lem of purchasing switchgear became one of importance. 

Two methods were adopted. At the commencement general 
requirements to be met were stated, leaving the maker to 
supply his standard apparatus to meet the conditions laid 
down. Three sub-stations were equipped in this way by two 


contractors; one for the high-tenston apparatus, and tbe 
other for the continuous-current feeder panels. The result 
was not satisfactory. One contractor supplied his panels of 
marble, the other insisted on slate; and the two claases of 
panels had varying widths and heights. These difficulties, 
however, were minor matters compared with other troubles 
met with. 

Within six months the low-tension panels had practically 
to be rebuilt, and within six years the high-tension panels 
had to be scrapped to sint Home Office regulations. 

For all later sub-stations the second method was adopted. 
viz., to issue working drawings of all the panels and appa- 
ratus and to loan to the contractor parts for interchangeable 
manufacture. : 

The method waa entirely satisfactory to the purchaser: 
competitive tenders on equal footing were obtained, and sound 
and interchangeable switchgear was purchased, requiring a 
minimum quantitv of spare parts. 

It became a simple matter to interchange panels from sub- 
station to sub-station as conditions of load required. 

All high-tension switchgear was contained in brick cubicles, 
and but two accidents occurred during 10 years’ working. In 
each case the damage wus confined to the one cell where the 
short-circuit: occurred, 

There are, of course, drawbacks to such a system of pur- 
chasing. It is not adapted for purchases on a small scale, 
and it becomes difficult) with standard designe to introduce 
modifications from time to time, which otherwise in a smaller 
evstem would be adopted. On the other hand, the mainten- 
ance of such switchgear was particularly good, amounting 
to practically nothing on the hizh-tension side, and it was 
venerally confined to renewals of circuit-breaker contacte on 
the low-tension side. 

It became possible to standardise such details as all porce- 


lain insulators, and a sheet of standard porcelain was loaned 
to each contractor in turn. 


RECONSTRUCTION OF MOTOR-CIENERATORS. 


After working continuously night and day, several of the 
earlier motor-generators began to fail from various causes., 
such as soft cores, broken core teeth, brittle insulation on the 
armatures and stators, charrcd insulation on the shunt wind- 
Ings, &c. 

After careful consideration it was decided to provide a 
renewals fund on the basis of reconstruction every 10 years. 
and the first year's programme included the reconstruction 
of 17 motor-generators of 400-KW. and three motor-generators 
of 500-KW. capacity. An estimate of the cost of the work 
was furnished to the financial authorities, and the makers 
of the plant were approached for prices. As the results were 
by no means comparable, a specification was drafted, work- 
ing drawings were got out, and tenders invited by advertise- 
ment, the prices tendered being :— 


(A) ee es a 24 o £7,987 108 
(B) a ‘be ee a ... £8,330 
(C) oss a Sse 7 ... £14,100 
(D) oe ? : n ... £20,321 


Engineers’ estimate 


The lowest tender was that of a firm practically unknown. 
but a visit to their shops proving satisfactory, the contract 
was let to them at the price tendered, and the result was in 
every way satisfactory. 

Owing to improved methods of winding with “ hairpin ” 


‘formed coils, a much sounder construction resulted, giving 


an increase in output of 25 per cent. on the original rating. 
and a renewal of life to certainly another 10/15 years. 

The machines were originally constructed in 1902 and 1908. 
and the frames were then liberally proportioned. 

The contractors who carried out the work took on further 
contracts at substantially the same rates. 


GENERAL. 


Having described in brief outline a few specifications cover- 
ing various branches of engineering, the author would by no 
means dogmatise, or even go so far as to say that the only 
wav to buy engineering plant is by specification. It is, how- 
ever, the only way he knows of by which one can purchase 
plant on the conditions laid down. A free agent can purchase 
on different lines if he is free to select his tender, no matter 
what the price may be; but, even so, a clear specification as 
to what is offered is necessary both to limit the supplier’s 
responsibility and to define his hability. The basis of all con- 
tracts depends upon much besides the wording of a specifica- 
tion, and implies fair and reasonable dealing on the part of 
both supplier and purchaser, without haggling on the part of 
the supplier or needless complaints or meddling by the cus- 
tomer’s engineer. In conclusion, the author would remark 
that, to specifications such as those described, over £2,500,000 
worth of work has been purchased, and of that large sum not 
more than £1,500 was spent abroad, and that for articles 
which were not manufactured in this country. In the past 
a large amount of foreign purchasing has taken place, result- 
ing in the foreign manufacturer frequently escaping rigid in- 
spection, burdensome general conditigns. exacting wage rates, 
and other labour conditions. This condition of affairs is not. 
however, likely to be repeated during the next 10 years, nor, 
it is to be hoped, for-a»much longer period. 
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ECONOMIC RECUPERATION AFTER WAR.” 
By PROF. W. R. SCOTT, D.Phil., Litt.D., LL.D., F.B.A. 


(Concluded from page 230.) 


So far as the argument has been developed, grounds have 
been adduced to indicate that industry can be restarted after 
the war upon an adequate scale. Still, the upproximate 
magnitude of that scale is of vital importance. Here the 
labour supply—both as to quantity and quality—must be con- 
sidered. No one can yet estimate with precision the probable 
total of the killed. In addition, there will be all those wholly 
or partially disabled by wounds and disease. Therefore an 
initial survey of the position, as regards labour, shows a 
large deficit in the supply as it existed before the war. And 
so, upon a hasty inspection of the situation, it might be con- 
cluded that, not only was capital likely to be deficient after 
the war, but, still more, industry would be cramped for a 
number of years by a very material reduction of labour. But 
this estimate only considers the quantity of the labour in 
employment immediately before the war. There is, first, the 
extension of that quantify. The war has revealed in most 
of the combatant countries unanticipated reserves of labour. 
Men past the prime of life, and also women, have discharged 
many functions in industry which were new to them. Natur- 
ally, this new supply of labour is to some extent an emer- 
gency one, but its existence shows that after the peace a 
large augmentation of the quantity of labour is possible. 
There is still the question of efficiency. The progress of hos- 
tilities has proved that several countries have been working 
on too narrow a margin of skilled labour. In order to carry 
on the industry of the country, it has been necessary to 
train large numbers of new workers; and, after the war, the 
skill of these will remain as a potential national asset. It is 
true that in some cases agreements have been made with the 
Trade Unions that the employment of workers, unskilled 
before the war, in specified skilled trades during the war, is 
to be purely temporary. While this arrangement will be 
‘loyally observed, scope will no doubt be found for these lately 
trained workers in new industries which will, no doubt, be 
rendered possible by the progress of inventions, while it may 
be that a much better organisation of industry may be 
arranged, so that industries may be reconstituted that neither 
employers nor employed would desire to return to the pre-war 
conditions. A great and just war such as this has been the 
. means of a quickening of the national spirit, partly through 
the awakening it has experienced, partly under the spur of 
necessity. Invention. will be greatly extended, and new dis- 
coveries will play their part in the restoration of prosperity 
at a later date. Then the consequences of the Napoleonic 
wars may be repeated; and, as they were followed by the 
great Victorian era of invention and industrial progress, so 
the war of the twentieth century will be succeeded by a 
similar period. And that epoch will follow the war more 
closely than the developments of the nineteenth century; for 
war has now become so mechanical that it has evoked the 
best energies of thousands of inventors. Some of these dis- 
coveries will be capable of adaptation to the uses of peace; 
while, in other instances, the augmented capacity of the 
inventors will be available, and will be more efficient than if 
it had not been evoked by the present tragic circumstances. 
Besides, this principle of substitution will be at work, and 
further introduction of labour-saving machinery will take 
lace in cases where its efficiency can be demonstrated. 
ndeed, even during the war, there have been instances in 
which already such machines have been devised and used 
upon a comparatively extended scale. In fact, just as the 
watchword of the first years of peace in the provision of 
capital will be the continuance of economy, so in the case 
of labour, economy in its use will also be necessary. More- 
over, it 18 to be hoped that the nations of Western Europe 
will respond to Nature’s demand for population; and that in 
this case, as in that of previous wars, there will be an im- 
provement in the bitth-rate. Thus the terrible waste of 
humanity may be repaired—in the first instance by continuing 
to use so far as necessary the reserve of labour called up by 
the war, and later by a larger proportion of births and a 
reduction of infantile mortality. 

Some considerable friction in the readjustment of the post 
bellum supply of labour to the demand for it is inevitable. 
Exclusively war industries, which, during hostilities, have 
been incessant in their call for labour will begin almost at 
once to reduce their staffs. Conversely, other trades which 
were suspended, or whose operations were seriously con- 
tracted, will be anxious to make a fresh start after peace. 
Moreover, demobilisation will return men from the Colours to 
the avocations of peace time. In this process it would appear 
that confusion, with resulting temporary unemployment, 
would be inevitable. No doubt this would follow if demobili- 
gation were as sudden as many of the mobilisations have been: 
But various conclusions indicate that demobilisation will take 
place by stages, and, therefore, industry will have a better 
chance of reabsorbing the labour which was displaced in order 
to undertake military service. Any radical change in tariffs 
would increase the difficulties in the reabsorption of labour. 


° Read at the INSTITUTION OF ENGINEERS AND SHIPBUILDBRS 
in Scotland, February 2th, 1917. 


It is possible that after the war the scale of operations of 
many industries will be considerably changed. An important 
alteration in tariffs would cause a great reduction in some 
trades and an increase in others. Thus important bodies of 
skilled workers upon their return might conceivably find the 
demand for their labour very largely reduced, and it would 
be small immediate compensation to them to learn that there 
was a wide field for workers in another trade which had 
increased. Further, if, as seems to be necessary and unavoid- 
able, the first years of peace will witness a continuance of 


war economy, though to a modified extent, then the luxury | 


trades must suffer, except to such extent as some of them 
can add to their otherwise reduced output by producing for 
export in order to replace some part of the lost home’ con 
sumption. But the consuming power of that part of the 
world, which is at present neutral, would not suffice to absorb 
that portion of the production of these trades which is likely 
to be displaced from the home market. Accordingly, it is to 
be anticipated that in this, as well as in other directions. 
important variations in demand are to be anticipated. Still, 
too much stress need not be laid upon the inevitable disloca- 
tion of industry upon the return of peace. One of the dis 
coveries of the war has been (as I have endeavoured to point 
out in my presidential address to the Economic Section of 
the British Association in. 1915) the great extent to whicb 
specialised labour and capital have been able to adapt them. 
selves, soon after the outbreak of hostilities, to meet new 
and unexpected demands. In this respect, at least, it may 
be anticipated that the converse movement, when the war 
is over, will be less, rather than more difficult. 

What, then, is to be the general conclusion? Speaking 
from the data at present available, and with due reserve for 
the absence of information concerning some of the belligerent 
countries, and in view of all the circumstances as to how 
long the waste of war is to continue, I may perhaps describe 
my general results as those of a conditional optimist as re- 
gards the state of Europe during the first decade after peace 
has been made. Dangerous as similes are in economic reason- 
ing, one may afford some light upon the situation which is 
likely to result. As regards those nations in Europe which are 
at present combatants, let us imagine an owner of land who is 
at the same time engaged in some productive occupation, and 
who has become involved in a serious law suit which menaces 
both his vital interests and his property. The time spent on 

reparing his case, as well as the anxiety, lessens his income 
rom his occupation, and he finds himself compelled to dis- 
burse great sums unexpectedly in legal costs. He is forced 
to mortgage his property, and when the contest in the law 
courts is ended, he must pay the interest on the debt, and 
as soon as possible begin to repay the principal. This will 
mean that many improvements on his property which he had 
planned may require to be postponed, and certainly he will 
need to curtail his luxuries, it may be even many of his com- 
forts. Further, the magnitude of his expenses will be the 
measure of the period of his sacrifices. He is, in fact, 
exchanging as against one huge, immediate, unproductive 
expenditure, the future unproductive expenditure of many 
years to come. The duration of his privations may be con- 
tracted by extra efforts in augmenting his production, either 
by increase of efficiency or by additional work. Here a nation 
has an advantage over the imaginary individual of our ilus- 
tration. In a sense, it is always young. A time of privation 
forces new activities, and it enables progress to be hastened. 
In a measure the population of a country, just recovering 
from the losses of war, resembles the individual bondsman of 
the early English plantations in North America, where the 
man, who was in earnest, worked at high pressure to liquidate 
the debt and to attain his economic freedom as soon as 
possible. 

To continue the parable, just as the losses of war will fall 
with varying incidence on different countries, so a detailed 
examination of the position of various litigants in the circum- 
stances indicated will reveal interesting individual differences. 
One may have been forced to pledge his property very deeply, 
and at burdensome rates of interest. Should he lose his case 
and be mulcted in damages, then his affairs are likely to suffer 
serious embarrassment for a long time afterwards. The whole 
business of another may be seriously disarranged: vet, even 
though for a few vears his estate may yield him little if any 
return, a successful issue will enable him in time to re-estab- 
lish his fortunes. In the case of a third, it may happen that 
relief will come throuch the cessation of a state of relations 
with his neighbour which gravely impaired the development 
of his property and the pursuit of his legitimate activities, 

Such seems to be the future position, symbolically repre- 
sented. Can we see it more perfectly as it will be in its 
essentials? That at present is scarcely possible. Some of 
the important factors are unknown, or only partially known; 
it may even be that others have not yet revealed themselves. 
But one thing may be expected—namely, that the general 
burden will be very considerable. Combatant nations cannot 
anticipate the unproductive expenditure of future years and 
transform it into present unproductive expenditure in war 


‘without experiencing the pinch of a certain amount of want 


fer a considerable period in the future. In the words of the 

roverh: ‘‘One cannot eat one’s cake and have it ton.” e 
in 1916-17 are, so to speak, eating the cakes of 1917 to, let 
us say, 1927, or even later. In the intense national pre- 
occupations upon national existence (as each nation conceives 
it), and in the grief of so many families for the fallen, the 
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burden 38 not fully realised. Consciousness of it will come 
when, after the peace, hfe endeavours to return again to its 
former courses. Then the burden of present unproductive 
consuinption in war will be felt, and in preparation for that 
time it is the duty of Governments to endeavour in advance 
to adjust that burden to the capacity of those who have to 
bear it. Equitable adjustment of taxation and improved 
organisation of commerce and industry will do much to make 
the people more capable of sustaining the load they will have 
to carry. In particular, should we not learn something from 
What may be described as one of the paradoxes of the war— 
namely, that while there never has been a war in which 
material appliances have been so important, at the same time 
it is no less true that, conversely, there never was one in 
Which immaterial wealth, or even moral ideals, were so 
supreme? And towards repairing the waste of war. an hu- 
portant fonction will belong to the immaterial. Activity of 
unnd and flexinhty of intelligence to seize the opportunities 
of the new peace (which may differ from that peace which 
ras shattered by the war); inventiveness to advance man’s 
conquest of Nature (which in reality is man’s co-operation 
with Nature), economy in the employment of the resources 
(both human and material)—all these will shorten that period 
during which the sacrifices, which the present demands of 
the future, inust be endured. 


THE PARALLEL OPERATION OF ELECTRIC 
POWER STATIONS. 


THe paper by Mr. J. S. Peck, on the above subject. was read 
and discussed at the meeting of the WESTERN Local SECTION 
of the INSTITUTION OF ELECTRICAL ENGINEERS, at Bristol, on 
February 5th. 

Mr. W. A. CHAMEN (engineer and general inanager, South 
Wales Electrical Power & Distribution Co.), in opening the 
discussion, said that some considerations regarding the ques- 
tion of changing the periodicity of one system to suit that of 
another might be useful. It was obvious that such a course 
was always desirable in the interest of simplicity and of the 
highest efficiency, and in many cases no doubt it was quite 
possible and a proper course to adopt, but in the case of a 
supply concern having’a considerable number of large con- 
sumers, many of which were collieries, the problem was ex- 
ceedingly difticult, if not impossible, and the cost prohibitive. 
New plant in the power station would require to be put down 
before the original plant could be thrown out of action. So 
far as the plant was concerned it might be possible to change 
it over piecemeal, and it might even be possible to follow the 
same course with regard to the main switchboard, which was 
usually duphcated as regards the bus-bars, so that the new 
plant could deliver to one set of bus-bars while the old 
plant could deliver separately to the other. But the real 
difficulty would arise in dealing with feeders upon which 
perhaps several large consumers might be grouped together. 
The penodicity of supply to all these consumers must obvi- 
ously be changed at one and the same time. which meant 
that the consumers must be dealt with simultaneously. Com- 
ing now to the consumers’ installations, the worst difficulty 
of all arose. Most of the new periodicity plant would require 
to be provided in readiness for the change, and in many cases 
it would be impossible to get the motors delivered below 
ground and transmitted to their various destinations at the 
same time that the old motors were being taken out except 
by arranging for periods of ‘shut-down’ of such duration 
as no colliery would be likely to be able to bear. It would 
involve practically the construction of duplicate engine houses 
or pump houses underground, so that the new plant could be 
ready when the periodicity was changed. The time taken to 
carry out such operations and the cost of them would clearly 
be prohibitive. The transmission of motors and other heavy 
machinery along the underground roads must all be arranged 
and carried out in uch a wav as not to interfere with the 
ordinary working of the mine. and this in itself would be 
the cause of very serious delay. It might be taken, therefore, 
that changing over the periodicity of an extensive system of 
supply was, practically speaking, quite impossible. It fol- 
lowed that in the cases of the linking-up of power stations 
running at different periodicities we should be often driven 
to the use of frequency changers. He knew of one instance 
of linking-up of power stations of different frequencies where 
energy was sometimes transmitted in one direction and sone- 
times in the other, in which it had been thought desirable to 
construct the frequency changers with motor ends of the 
induction type and with generator ends of the synchronous 
type, coupling one in the one direction and the other in the 
opposite direction, so that the induction end should always 
Þe the motor in one or other of the sets, according to the 
direction in which the load was being transmitted. He 
gathered from Mr. Peck's reply to the discussion that this 
was not really necessary and that frequency changers with 
synchronous machines at both ends could be used with safety. 
The fear expressed in regard to this arrangement was appar- 
ently that one station might tend through overload to drop its 
speed slightly and that the synchronous machines, allowing of 
uo slip, would be liable to destruction by being called upon 


suddenly to transinit loads altogether beyond their capacity. 
This, however, seemed simply to point to the necessity for 
having the frequency changers of ample capacity to deal with 
any situation which might be likely to arise in practice, and 
for the use of reactances, automatic overload circuit breakers, 
or other protective devices to prevent injury to the machines 
in case of abnormal conditions arising. Surely, after all, this 
question could not be really different froni that of linking-up 
two power stations of the same frequency, because the same 
question of the carrying capacity of the inter-connecting: cable 
and of the necessity for protecting It against excessive and 
abnormal loads must obviously arise there. 

Mr. C. G. Moncey New (deputy engineer and mumager, 
Cardif Tratmwavs) agreed that stations could be operated in 
parallel without dithiculty, and for that reason could not 
understand the emphasis the author laid on speed regulation. 
Interconnector voltage would have to be carefully considered, 
as It was probable in many Instances that the Duking-up 
system of to-day would be the transmission svstem of the 
future, and extensions to venerating stations would only be 
earried out in the most suitable places. He saw no teason 
why reliable automatic devices could not be installed for tbe 
purpose of earthing a system, in the event of the intercon- 
nector opening. He was interested in the Scott system ot 
transformation in dealing with single-phase load froin a 
three-phase supply, and was not at all satisfied as to the effect 
on, sas, phase © A |“ during a severe overload such as a fault 
on phase ©“ B,” seeing that the neutral point on tbe three- 
phase side was not fixed. In the author's fig. 3 the neutral 
point was shown earthed, which was contrary to the Board 
of Trade regulations, if the system was already earthed at the 
venerating station. He would like to know if there was any 
objection to dealings with one-phase load from a three-phase 
systern by ordinary transformer connections, three-phase mesh 
connected to three-phase 4-wire, the neutral point forming 
an earthed outer to the single-phase system. In many cases 
it Was not more dificult to balance three circuits than two. 
Having had experience with all typer of sub-station convert- 
ing machines, he could say that the induction machine was 
the most stable, as the avnchronous plant as often as not shut 
down when faults occurred outside. 

Mr. A. T. Kisser (Bristol Post Office. Telephones) said that 
telegraph circuits still used the earth as a return conductor. 
and as the current employed on them was measured in mili- 
amperes it could readily be seen which circuit was likely to 
suffer if powerful currents traversed the earth. Since the 
introduction of electric tramways telegraph engineers bad 
constant differences of potential between any two earths irre- 
spective of distance, and ìn general not much notice was 
taken of them at the present time so long as they did not 
exceed 2 volts, as their effect could be eliminated. In tele- 
phony, owing to the extreme sensitiveness of the apparatus. 
the use of the earth as a return conductor had long been dis- 
carded and all public circuits Were now metallic. “Moreover, 
the tendency was to terminate such metallic circuits on trans- 
formers, so that the transmission circuit proper would be quite 
independent of the earth. There were, however, large quanti- 
ties of apparatus used in signalling and in supervision which 
were auxiliary to the transmission circuit, and they relied 
upon the use of the earth. It could therefore be seen that 
telephone engineers as well as telegraph engineers would view 
with great concern any transference of load from one power 
station to another if it meant that large alternating currents 
of high frequency would pass through the earth. 

Mr. T. J. Netson (Port Talbot), in a communication, said 
that the paper provided a strong argument for the standardisa- 
tion of frequencies, as the difficulties that arose with the 
parallel working of power stations appeared to be in connec- 
tion with frequency changers. The parallel working of two 
power stations having different frequencies had been suc- 
cessfully carried out in South Wales at the * New Markham 
Pits“ of the Tredegar Iron & Coal Co. These new pits had 
a supply from two existing stations belonging to the com- 
pany situated at Tredegar and Oakdale, which had different 
frequencies, Tredegar being 40 cvcles and Oakdale 50 cycles. 
and frequency-changera were used to interlink the two sta- 
tions. Two motor-generatorg were installed, one with an 
induction machine on the 40-cycle side, and the other with 
an induction machine of the 50-cvcle side, thus enabling the 
two sets to float on both systems without loading either supply 
with wattless current. The synchronous machine could be 
excited to such a degree as to give wattless current equal to. 
or exceeding, that taken by the induction machine con- 
nected to the same bus-bars. The first set consisted of a 
750-8.H.P., 600-R.P.M., 3-phase, Sl-cycle, 6,600-volt induction 
slip-ringg motor rigidly coupled to one 500-KW., 0.8 power fac- 
tor, 3-phase, 40-cvele, 6.600-volt synchronous generator. The 
second set was of similar output. Two liquid starters were 
provided for starting the induction motors, and two sets of 
resistance grids were permanently connected in series with 
the rotors of the induction motors to give approximately 1} 
per cent. additional slip at full load. , The provision of slip- 
ring motors with adjustable permanent slip resistance pro- 
vided, as it were, a flexible coupling between the two sta- 
tions so connected. It was not necessary that the two 
stations should run in exact synchronism. The frequency of 
one station might vary approximately 2} per cent. in either 
direction without overloading the frequencv-changer set. 
Suppose that the Tredegar station kept exactly a frequency 
of 40 cycles, if the machines at Oakdale were overloaded, the 
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speed of the prime movers would have a tendency to drop, 
but in the same measure as its frequency dropped below 50 
cycles, one of the frequency changers would transmit power 
from Tredegar. If the drop were approximately 24 per cent., 
then 500 KW. would be transmitted in that direction, with 
one frequency-changer running, and 1,000 xw. if both were 
in service. On the other hand, if the prime movers in Oak- 
dale had a light load, their speed would rise over the normal 
frequency, and power would be transmitted from Oakdale to 
Tredegar. The condition for the smooth working of the 
plant was that the governors of the prime movers in both 
stations should cause a few per cent. speed drop from no- 
load to full-load. This condition applied in general to prime 
movers driving alternators for parallel operation. The out- 
side adjustable slip-ring resistance allowed the slip of the 
frequency-changer to be brought into line with the regula- 
tion of the governors in both stations. ‘This would not be 
possible with squirrel-cage motors. The provision of slip-ring 
motors with starting resistances also simplified the synchro- 
nising of the sets. When two stations were running in parallel 
only one neutral point should be earthed, or if it were re- 
quired to earth the two neutrals, it might be done by insert- 
ing transformers in the interconnecting line, as suggested by 
the author. He had known this method to give entire satis- 
faction, but if the transformers were not required for any 
other purpose, it was not necessary to go to the expense of 
installing. them. He did not agree that reactance or resist- 
‘ances should be placed in the earth connection to limit the 
earth current to a negligible value, as it was important that 
the earth resistance should be low enough to allow sufficient 
current to flow through it, to open any feeder on the system. 

Prof. Davip Robertson said that the figures which Mr. 
Peck gave as to the size of frequency changer necessary for 
connecting two systems made one wonder whether it would 
not be better to change over the smaller system in every case 
in which it was at all possible to do so. Since the changer 
set involved both a motor and generator, if it had to be rated 
as high as 20 per cent. of the capacity of the smaller system 
it would cost somewhere about 40 per cent. of the electrical 
equipment of the station, and would thus go quite a long 
way towards paying the station part of the cost of changing 
over to the standard frequency. Of course, there would be 
the consumers’ motors to change as well, which, as Mr. 
Chamen pointed out, would be quite impracticable in some 
districts. With the object of illustrating Mr. Peck’s state- 
ments and calculations about the operatiqn of machines in 
parallel, he gave some locus vector diagrams based on the 
same approximate theory as Mr. Peck’s equations and ex- 
plained them in detail. 

Mr. J. S. Peck, in reply, agreed with Mr. Chamen as to 
the great difficulties involved in changing over a large gene- 
rating station from one frequency to another. Where a 
station was isolated from other stations in the same district, 
due to a different frequency, it was worth considering when 
laying down new plant whether to couple two generators 
to one turbine, one generator to be wound for the frequency 
of the station, and the other for the frequency of the district. 
The advantage of a set with two generators was that it 
could be driven by the turbine and supply current at either 
or both frequencies, or it could be used as a frequency changer 
to take energy from either system and supply it to the other. 
If the installation referred to by Mr. Chamen and Mr. Nelson 
were being installed to-day, the two sets would probably be 
replaced by a single double-synchronous set. Where two or 
more very large stations were connected together by short 
lengths of cable, it would be highly desirable to install react- 
ance coils in the interconnecting lines, otherwise a short- 
circuit on any part of the system might produce serious dis- 
turbances, and perhaps shut down all the generating stations. 
He did not think earthing devices were usually very reliable, 
and believed it was much better to earth the neutral point 
through a resistance, especially where balanced protective 
gear was used. The Scott system of connection for changing 
from three-phase to single-phase would not give a balanced 
load on the three-phase circuit unless the two single-phase 
circults were equally balanced. This then became, in effect, 
a two-phase system. With Prof. Robertson’s remarks he was 
In general agreement. 3 
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ELECTRIC SHIP PROPULSION.®* 


E eres neon 
By W. L. R. EMMET. 


Tue writer has for many years actively advocated electric 
dtive for the larger vessels of the navy, and as a result of a 
ong campaign of designing, experimentation, and educa- 
ponal activity this method has been adopted on a large scale 
y Navy Department. Electric propeHing machinery has 
een ordered for the last seven battleships which have been 
authorised, and is apecified for the four new battle cruisers 
Which form part of the present naval programme. These 
battleships are very large and important vessels, requiring 
23, H.P. each, and the battle cruisers present the most 
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stupendous propulsion problem ever brought forth, since they 
require no less than 180,000 H.P. each. Only two or three of 
our cities use as much electricity as will be generated on one 
of these ships at 35-knot speed. 

Electric propulsion has from the first had many opponent», 
and it is still being very actively opposed by nearly all the 
shipbuilders of the country, by Sir Charles Parsons, Charles 
G. Curtis, and others who have had important influence in 
marine engineering. Most of this opposition is undoubtedly 
sincere, but is not altogether disinterested, since shipbuilders 
want to use machinery which they know how to build, and 
since turbine inventors have in the past received large roval- 
ties from turbine-driven ships which are cut off by the advent 
of electric drive. Although the power still comes from tur- 
bines, the electric drive is, by licence agreements, free from 
royalty charges. 

The case of the new battle crutsers may be considered as 
the extreme case where advantages are most inportant and 
in which the disadvantages of increased weight are most 
serious. 

Four of these vessels are authorised in the Navy Bill of 
1916. They are designed to make 35 knots cach, requiring 
180,000 H.P. delivered to four shafts turning at full speed 
about 250 R.P.M. These are the fastest and most highly 
powered vessels ever built. The electrica} installation pro- 
posed in each of them far exceeds in extent any single instal- 
lation ever made for any purpose. 

It is proposed to install in these ships four bigh-speed 
turbine-driven generating units of the best type. similar in 
most respects to those used in power stations on shore. Upon 
each of the four propeller shafts will be mounted two inde- 
pendent induction motors. Cable connections and switching 
arrangements will be provided by which any combination of 
motors and generators can be immediately obtained, and 
by which all the changes of connections for operation, re- 
versal, &c., can be instantly made under all running condi- 
tions; they are quite simple—in fact, much simpler than in 
most electrical installations. The electric supply is produced 
for the one purpose of propulsion, and ìs varied or disecon- 
tinued according to need. Connections are changed only on 
dead circuit, even in the ordinary operations of stopping. 
starting, and reversing, and automatic means are provided 
by which any diversion of current from any cause produces 
an unbalancing which instantly breaks the field circuit and 
de-energises the system. 

The aggregate weight of this equipment with cables. 
switches, instruments, and controlling apparatus is 1,865 tons. 

If such a vessel were gear driven, a plurality of ahead tur- 
bines would be connected through helical gearing to each 
propeller shaft, one or more backing turbines would also be 
connected through the same gearing, and if good cruising 
economy was sought, it would be necessary to provide also 
rate systems of gear- 
ing and arranged with couplings so that they could be de- 
tached during high-speed operation. 

Without further description or discussion of either type of 
apparatus, we are in a position to make a comparison which 
constitutes one of the most important advantages of the electric 
drive. In the geared equipment, each shaft has a system of 
turbines, gears, bearings, thrust balancing devices, and Jubrn 
cating systems all mechanically locked together. With high- 
speed machinery any kind of trouble with any of these parts 
will almost certainly necessitate the immediate stoppage of 
the whole system. To keep a high-speed turbine running out 
of balance or with bearing trouble is impossible, and the 
geanng part would present almost equal difficulty. In the 
event of mechanical trouble of such character a ship would 
have to be stopped until the wreck could he cleared. The 
work necessary to uncouple and disconnect any part of such 
very heavy apparatus would be a serious matter involving 
much time, including that required to stop the. ship. After 
the disconnection was made, the idle propeller would act as 
a very serious drag on a fast vessel. 

In the electrically-driven ship there is no mechanical con- 
nection of the shaft to anything but the rotors of the motors. 
These are self-contained, ironclad structures, and cannot bv 
any possibility be subject to mechanical interference. The 
shafts are subject to the same possibilities of bearing or thrust 
trouble as shafts in other ships, but. the presence of the 
motors does not Increase this danger, and the speed being 
low it is remote in any case. With this equipment any motor, 
generator, or turbine, if in any kind of trouble. can be ìn- 
stantly disconnected without stopping the ship, and with 
only a small loss from the highest speed capacity. 

Such interchangeability as this power of disconnection gives 
constitutes one of the most important advantages of electric 
drive in such 9 ship. With one motor out of eight in trouble, 
only one-eighth of the maximum capacity is lost, and the 
ship’s maximum speed is impaired by only about one knot. 
If a generator or turbine is in trouble the maximum speed is 
reduced only about two knots. With two generating units 
and four motors out the ship can make 26 knots, and with 
three generators and four motors out she can make 19 knots. 
If parts give trouble they are simply cut out and repaired at 
leisure or as opportunity offers. The value of this inter- 
changeability is a warship can hardly be over-estimated, it 
largely overcomes the military danger incident to accidents 
to the driving power, a danger which has always been of 
primary importance. eum we, ck 
‘In turbine-driven ships, not electric, it 18 necessary to 
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provide backing turbines which must run idle in the reverse 
direction when the ship is going ahead. These backing tur- 
bines involve complications which are very objectionable, and 
if these are reduced to a desirable minimuin the backing 
power will be greatly inferior to that easily provided with 
electric drive. Experiment has shown that a turbine forced 
in an opposite direction involves about seven times as much 
friction loss as when driven in its normal direction. This 
loss is very appreciable in the backing turbines of ships, and 
causes heating which must be dissipated by circulating steam, 
which causes further loss and waste. There are also serious 
dificulties and dangers in high-speed apparatus incidental to 
the abrupt and wide changes of temperature where steam is 
suddenly admitted to a cold reversing turbine. Steam which 
expands without doing work has a high temperature, and if 
work is done upon it by a reversed turbine the heat is con- 
siderably increased. With superbeat these temperatures may 
be extreme, and they affect the main turbine ae ~~"! ag the 
other, since it also must be used for reversal of direction, and 
since the two often occupy the same casing. The mechanical 
effect of such abrupt change of steam temperature upon fragile 
structures presenting very extended surfaces is a matter which 
has been little considered, but which has caused much serious 
trouble. With electric drive the turbine never need be 
stopped when the ship is under way, and its operation is 
easier than in a power station. because the load is steadier. 
With modern high-speed turbines superheat affords large 
gains in fuel economy, and the ability to use safely high 
degrees of superheat may constitute one of the mnportant 
reasons for adopting the electric drive. 

Various statements and estinates have been published con- 
cerning losses in high-speed gearing for which the authority 
is not known by the writer. Tests at Schenectady have shown 
losses about double those generally estimated, with rapid 
diminution of efħcienev as the load falls. These tests were of a 
most accurate character with large smooth running gears, 
and by the motor-generator method, where losses alone were 
measured, the same power being transmitted with and with- 
out the gearing. 

With the electric drive in these battle cruisers, the losses 
from turbines to propeller shaft at full speed will amount to 
7 per cent., and by adjustment of voltage the transmission 
efliciency can be kept equally good at all speeds. Consider- 
ing gearing losses, reversing turbine losses, losses incident to 
necessary sub-divisions of the turbine and additional pack- 
ings, it is believed that the actual transmission from turbine 
blades to shaft at full speed cannot be made more than 2 per 
cent. better in the geared equipment than it is in the elec- 
tric. At reduced loads the geared equipment will be much 
less efficient. The normal cruising speed of these ships will 
require less than one-tenth of full load, and the drag of gear- 
ings, bearings, reversing turbines, and idle parts of main 
turbines will be very serious. 

With the electric design, the number of motors and tur- 
bines used can be adapted to the demand for power, while 
with the other all parts must be kept running. This gives 
very important gains in economy at all speeds below the 
maximum. At 19 knots only one turbine is required to drive 
the ship, and electrical arrangements are may by which it 
can be tun at full speed instead of running at half speed, as 
it would if the ratio was fixed as by gearing. Thus the 
steam eticiency at 19 knots, a desirable cruising speed, 18 
equal to the best attainable at any speed. Assertions which 
have been made by shipbuilders and others that equal cruis- 
ing results can be obtained by the use of cruising turbines 
are obviously absurd. The cruising turbines themselves 
would be greatly inferior to the single main turbine so used, 
and they would be burdened with all the drags which are 
mentioned above. Cruising economy fives increased cruising 
radius without renewal of fuel supply. This has always been 
considered a matter of the greatest importance in warships; 
it is a feature in respect of which the electric drive can have 
no rival. 

Enough has been said to give an idea of the reasons for 
the use of electricity In such ships, but, in addition, it should 
be considered that everything used in such an electric installa- 
tion is a matter of exact knowledge and wide experience, 
while methods of gearing on such a scale are backed by little 
and brief experience, and are the subject of wide difference 
of opinion as to methods of design and proportions. 

The writer believes that the differences of weight and cost 
which have been predicted by shipbuilders and others are 
not based upon just comparisons, but that even if they are 
true they are not sufficient to balance, the practical merits 
of electric drive for such vessels. 

For these reasons, it is believed that when prejudices are 
overcome electricity will develop an extensive use in large 
high-power warships. In such Jight vessels as scouts and 
destroyers, for reasons of weight and space, it is relatively 
much less desirable, but even in such cases with the lightest 
and most compact designs, and with very bigh pressure and 
superheat, it might in the future develop a legitimate appli- 
cation. In merchant ships also it may afford great advan- 
tages. With electricity, turbine units can be installed. in 
duplicate, either in single or twin-screw ships. Machinery 
can be installed where convenient with motors near propellers 
and turbines near boilers, auxiliaries can be driven electric- 
ally from the main units. The highest superheat can be 
used without danger or complication, and main unite can be 


applied to other power uses, such as cargo pumping or . 


handhng. These advantages have led to the preference of 
electric drive at a higher price in certain large freighters 
recently ordered, and will doubtless lead to many other apph- 
cations in ships of various types. 

The advantages bere mentioned have been developed with 
a wonderful skill and foresight by the Swedish engineer 
Ljungström in the 900-H.P. ship Mjolner, which has been in 
successful operation for about two yearr. This vessel has 
shown a fuel economy decidedly superior to anvthing pro- 
duced elsewhere in a steamship, and has maintained this 
high standard throughout her period of service. Such a result 
with such small power is very remarkable and significant 
The Myolner uses an extremely high degree of superheet. 
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2,433. ' Temperature compensators for electrical contro! devices,” Barnss 
TnoMson-Houston Co. & GeÊseraL Evectric Co. February 19th, 

2,475. ** Llectric switches.” T. McLeop. February 20th. 

2.487. “ Electro-emagnetically-operated contact makers of switches,” F.C 
Hinseko, W. King anb G. D. Peters & Co. February 20th. 

2.488. * Electric motor-<control systems.” Britis THomson-Howvrom Co. 
AND GENERAL kvectkic Co. February Wth. ; 

2.44. |“ Manufacture of armature driving spindles.” 


F. R. Serums asp 
Sius Moron Usits, Lib. Februsury 20th, 


2,505. “ Operation of electric or magnetic apparatus.” F. J. Morven. 
February 20th. 
2.307. ‘* Wireless telegraphy and telephony.” 1. Hortik. February 2th. 


2.925. “ Electromagnetic levitating and transmitting apparatus.” T. P. C. 
Surin. February 2ist. 

2.564. “ Terminal or gripping devices for electric conductors.” Bunyan 
Evectkic, Lro., & E. Fowrer. February 2st. 

2.570. * Automatic control of electric generating sets for emergency or 
stand-by purposes for ships, buildings, &c."" G. C. Pusincas & L. Scnoes- 
LAND. February 2st. 

2.074. “ Interrupter cams for operating 
engines.” H. oe va Vacerte. February 2st. 

2,582. “f Electrical oscillating apparatus.” 
Siesa Co. February 2ist. 

2,591. * Electrical driving gear for motor-cars, &c.” 
ruary 2lst. (France, December 15th, 1916.) 

2.00. ‘S Means for rendering liquids radio-active." 
ruary 2nd. 

2001, * Artificial. cooling of clectric motors and generators.” 
Perce & P. J. Witttams. February 2nd. 

2.017. “ Protective devices for alternating-current clectric systems.” A. E 
McCourt, February 22nd. 

2.21. “ Electrical massage generators and appliances.” E. Psckuas. 
February 22nd. 

2,623. “ Fank for oil-break switches.” A. Rerrotig & Co. ano R. V. 
Grecoky, February 22nd, 

224.“ Oll-break switches.” 
Grkecoky, February 22nd. 

2.059, “ Electric signalling or indicating: apparatus for signalling orders or 
numerical data, &c.” E. A. Granam. February Rod. 

2.050. © Combined electric gen rating and s if-starting mechaalem for 
motor vehicles.” E. Akon & E. Hiu.. February 22nd, 

2.656. “ Receiving apparatus for wireless cvelegraphy.’’ G. A. Beacvass 
ano L. N. Brictouin, February 22nd. (France, March 27th, 1916.) 

2.697, " Telephone installations for wireless telegraphy, &c.” G. A. Beat- 
wats & L. N. Briccouin, February 22nd. (France, November 7th, 1916.) 

2.074. ‘Fittings or supporting combinations for electric lighting, &c." 
J. S. Forewas, February 23rd. 

2.6. “ Controllers for electric circuits." 
AND GENERAL kcectxic Co. February 23rd. 

2,701. "“ Process of treating ores of copper and nickel by electrolysis.” 
M. V. Garin (née Bailly). February 23rd. (France, February Wib, 1916.) 

2,707. “ System of signalling in coal mines, &c.” P. Homes. February 


Vr. 
2.718. “ Pocket electric torches or flash lamps, &c.” C. Araun. Fed 
February 84th. 


D. K. Morris. 
February Séth. 


ignition in internal-combustion 
(France, February 2th, 1918.) 
G. C. Evans & Samari 
H. Croamar. Feb- 
O. A. Euas Fed 


G. E. 


ELECTRICAL [MPROVEMENTS, Lro., & R W. 


Britist) THomson-Hougrow Co. 


2,740. “ Electrostatic machines." 


2,741. ‘* Electrostatic generators." D. K. Morris. 


PUBLISHED SPECIFICATIONS. 


1916. 


The numbers in brackets sre those under which the specification witi be 
printed and abridged, and all subsequent proceedings will be takea. 


1,540. Ecvectric Impcise Sexpers. Relay Automatic Telephone Ce. & H. J 
February Ist, 1916. [103,683] 

1,662. Turemic TeLernones. Naamlooze Vennootschap de Nederlandscke 
Thermo-Telephoon Maatschappij. February 13th, 1915. (100.084.] 

2.41. Exectaica, Fuses or Cut-o_ts. H. W. Cox. February 19h, 1916. 
103,712. 
l 2 R64. l INTEGRATING MECHANISM FOR MEASURING INSTRUMENTS. Beitish Thom- 
son-Houston Co. (General Electric Co., U.S.A.). February 25th, 1916 


(10:3.714.] 
A. H. Midgley and C. A. Vandervell & Co 


3.298, Exvectric SwITCHES. 
T. Pettigrew. March 23rd, 1916. [108,733.] 
Elec 


March 4th, 1916. (103,719.) 
4.347. TRLEPHONR SYSTEMS, 
British Thomson-Houston Co. (Genera 


4.606. Suip PROPULSION. 


Co., U.S.A.). March 29th, 1916.  (103,733.} 
9,232. DyNamo-erectric MacHingeky. W. Marden. June 90th, 1916. 
[10:3.766.] 


10,558. Dcrrex anD Murtipcex Tececrarny. G., O. Squier & L. A. Cohen. 
July 26th, 1916. [103,771.] 

11,435. Rotors or Exectrica MACHINES. 
August 6th, 1915.  [101,158.} 

13,905. COOLING AND VENTILATING SYSTEM POR Exsctrric Srorage Barrenits 
IN ScsmaRiNes. M. F. Hay. September 30th, 1916. [103,792.} 

1,410. Sicnatiinc Apritances. W. A. Heyes, L. O. Heyes & A. Y. Heyes 
January 26th, 1916. [103,676.) 

5.733. Dav ann Nicut Compasses. G. Leigh. April 19th, 1916. -1109748 ] 

13,533. Tramway anD RarLwar Rams. C. Spreckley. September 80th, 1916. 
{103,786.] 
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CHEAPER ELECTRICITY 


—e u a ee 


SUPPLY. 


Last week we commented at some length upon the 
very successful conference which was recently held 
in Manchester under the xgis of the Board of 
Trade; in view of the importance of this event, and 
the fact that we publish elsewhere in this issue a 
lengthy report of the proceedings, we may be ex- 
cused for making a further reference to it, as we 
wish to emphasise the remarkable unanimity which 
prevailed throughout the meeting, and which, we 
think, offers a good augury for the future. Not 
only at Manchester, but also at other centres where 
meetings of supply authorities have been held to 
consider the question of linking-up, the consensus 
of opinion has been entirely in favour of the move- 
ment, which is gathering impetus, and may now be 
said to be certain of accomplishment. 


That the attitude of company officials would be 
favourable to it might readily have been foretold; 
but what is the cause of the enthusiasm of the repre- 
sentatives of municipal authorities? It seems to us 
to be due mainly to one thing: our municipalities 
have at last discovered electricity, as a motive power. 
The position was very ably put by the Town Clerk 
of Blackburn, who, as he said, had practically 
grown up with electricity supply. He pointed out 
that, in the early days, electricity was looked upon 
merely as a means of lighting shops and the houses 
of the well-to-do. Now it was realised that it was 
the motive power par excellence, and that a cheap 
and reliable supply of electricity was absolutely in- 
dispensable to the prosperity of our industries. 
There is the answer in a nutshell. Of course, no 
electrical engineer needed to be told that that was 
so; the great thing is that it is now becoming under- 
stood by the laymen, and for this we have to thank 
the world-war, which in so many ways is opening 
the eyes of our fellow-countrymen to facts to which 
they had been blind. And therein lies the guaran- 
tee that the movement towards cheapening and ex- 
tendin the supply of electricity will attain fruition. 

Now, we wish to point out that linking-up is not 
the beginning and end of the matter. It involves 
wider issues, which ought not to be neglected at a 
time when they are likely to be accorded favourable 
consideration. One of the most important of these 
is the perennial question of wayleaves. So long as 
owners of land, both private and public, are per- 
mitted to hamper and delay the development of 
supply networks, in opposition to the common wel- 
fare, so long will it be impossible to attain that 
degree of efficiency and economy which is impera- 
tively necessary in the interests of the nation. The 
article which we recently printed, from the pen of 
one who is intimately acquainted with the conditions 
that are met with in practice, gave numerous in- 
stances of wilful obstruction which ought to be made 
impossible. Besides hindering progress in connec- 
tion with the larger undertakings, these practices 
present formidable, if not insurmountable, obstacles 


to the extension of electricity supply to the smaller 


townships and villages, and to dwellers in rural 
areas; and this brings us to our next point. 
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The Kaiser boastfully, but prematurely, declared 
that the future of Germany lay ‘on the water ’’; it 
would be true to say that ours lies not only on the 
water, but also on the land, as we may have good 
reason to know during the coming months. The 
uses of electricity in agriculture, both for motive 
power and for intensive cultivation, have for many 
years past occupied a prominent position in our 
pages, and we have missed no opportunity of im 
pressing their importance on our readers. The pre- 
sent circumstances lend added weight to the demand 
that every effort should be made to enable farmers 
to avail themselves of the advantages of electric 
power and electroculture, and we are glad to know 
that the Board of Agriculture is instituting experi- 
ments in connection with the latter on a large scale 
in Herefordshire. In 1915 we gave an account of 
the excellent progress which had been made by Mr. 
Kerr, the city electrical engineer of Hereford, in 
promoting the use of electric power, and he subse- 
quently read a paper before the Municipal Elec- 
trical Association on the subject which was regarded 
as marking an epoch in its history. Quite recently 
the work at Hereford has acquired some prominence 
in the lay Press, and an extraordinary amount of 
interest has been aroused in the posssbilities of 
electroculture for stimulating the growth of plants. 
But until the movement towards interconnection has 
solved thé wayleave problem, the extension of elec- 
tricity supply into rural areas, to bring it to the 
door of. the farmer and the villager, can make but 
little progress. Thus the questions of linking-up, 
wayleaves, village lighting, and assisting agricul- 
ture are all intimately associated, and to some ex- 
tent interdependent. 

Now, these subjects—wayleaves, agriculture, and 
the like—are pre-eminently matters which ought to 
commend themselves to the attention of such bodies 
as the I.E.E. and the I.M.E.A., and we are glad to 
know that both these Societies are moving to good 
purpose. The discussion on wayleaves which is to 
take place at the Institution on April 12th should 
prove fruitful in bringing this question to a head— 
Government action is urgently needed: —and we trust 
that the members will seize this opportunity of 
voicing the feeling of the electrical profession on 
this point. With regard to agriculture, it is permis- 

‘sible to state that vigorous action rs being taken, of 
which more will soon be heard. Hence, we hope 
the activity which has lately been manifest in the 
quondam Sleepy Hollows of British electricity sup- 
ply undertakings may soon transform the situation, 
and bring us appreciably nearer to that era which 
was so ably foreshadowed by Dr. Ferranti in his 
famous presidential address, when electrical energy 
shall be available everywhere, for every purpose, at 
a trifling cost. 


WE publish on another page an 
abstract of the speech delivered by 
Mr. Dudley Docker at the first 
| general meeting of the Federation 
of British Industries. It will be observed that those 
who are interested in the development of the organi- 
sation are proceeding cautiously in order that they 
may learn as they go what are the safest and sound- 
est principles and policies to pursue and to adopt 
in order that the Federation may adequately repre- 
sent the true interests of our national industries con- 
sidered as a whole. It is felt that to fill in the 
details of the scheme at too early a stage may defeat 
the grand object that is in view; and while, as we 
said last week, we are anxious to see the comple- 
tion of a great organisation which will be capable 
of meeting the after-the-war industrial situation 
immediately that situation confronts us, we can see 
the wisdom of proceeding slowly if by doing so we 
are advancing surely in such a way that there will 
have to be no capitulations, or time and energy 


Industrial - 
Federation. 


~~ 


wasting retreats, as the result of false steps. It is 
perfectly true that the movement is a great experi- 
ment for us in this country, and that all sorts of 
new factors may come into play at any moment 
which may have a very definite effect upon future 
course of action, also that important and desirable 
interests might be excluded by too precipitate a 
formulation of policy. The Federation is being 
strengthened as an Employers’ organisation by the 
accession of, and by co-operative working with, 
several other associations; we do not want too many 
bcdies with similar objects and aims. It is also 
stated that the Engineering Employers’ Federation 
will work in co-operation with the F.B.I., but, so 
far as our information goes, the entire engineering 
interests of the nation are still in need of co-ordina- 
tion in order that they may take their proper place 
m relation to a super-organisation. The Federa- 
tion 1s to be congratulated on the efforts that it has 
made to secure that better atmosphere for the co- 
operative working of Capital and Labour, which is 
so essential for the future if we are to be saved 
from catastrophe. Labour consists of many sec- 
tions, with many ideals, and we should like to 
feel that its organisations were making headway 
with their own efforts at co-ordination, so that there 
might be a truly representative voice to be heard 
when matters come to be deliberated upon. But no 
doubt of that side, too, the need for proceeding 
cautiously is recognised, for the factors in the situa- 
tion as it may develop cannot be foreseen. The 
objects of certain sections of Labour Have been 
drawn up in resolution form on several occasions, 
but owing to the changing state of affairs due to 
the increasingly heavy demands made by the war 
the value of these as a basis for negotiation becomes 
lessened as time goes on. The Prime Minister has 
referred the Labour Party’s last resolutions to the 
new Reconstruction Committee. There will come a 
time when demands which will form the read basis 
for deliberations will be presented; and Federated 
Employers may then find it necessary to make 
known the details -of the policy for which they 
stand. We must expect the demands of Labour to 
be large; the work of negotiation will be serious 
and arduous, calling, as Mr. Docker says, for all 
the patience, tact, and consideration at command; 
extravagance on the one side, or obduracy on the 
other, will not help the situation when it comes; 
earnestly do we all need to strive for an after-the- 
war spirit of Peace within ourselves. In the mean- 
time, however, serious efforts should proceed un- 


“remittingly on both sides to secure a continuation 


of atmosphere in which harmonious relations may 
be cultivated. 


re eee 


` 
TuE Order relating to catalogues 


Catalogues: comes into force on March 24th, 
Notice to its operation having been deferred 
Manufacturers. a fortnight to allow those having 
stocks to make immediate use 

of them. In future it will not be permissible 


to send catalogues and price lists “‘through the 
post or otherwise” unless a request for the de- 
livery of same has been made in writing. As stated 
in our pages last week, the sending of catalogues. 
&c., by traders to traders for the purpose of their 
trade, or to persons abroad, is to be permitted, but 
there are electrical and engineering people in this 
country who, though not traders, should, in our 
cpinion, in the interests of munition manufacturing 
and of export trade, be kept acquainted with new 
descriptive technical and trade literature. We shall 
be glad, under these circumstances. if electrical and 
allied manufacturers and traders who have been in 
the habit of forwarding us their publicity literature 
for notice in our pages will kindly send us partı- 
culars of the new catalogues, &c., that they may 
issue, Or contemplate issuing, so that we may keep 
the trade informed of their doings. 
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SOME LONG-DISTANCE WIRELESS | 
STATIONS, 


In recent issues, the Wireless World has published descrip- 
tions of several famous long-distance wireless stations 
which have helped to make history during the war, and by 
the courtesy of the Editor we are enabled to reproduce 
some of the interesting views and particulars there given. 
Fig. 1 shows the interior of the United States station at 
Arlington, which takes the place in America of the Eiffel 
Tower in Europe, in that it radiates time signals and 
other official information. It.is:the property of the 
United States Government, and is situated near Washington, 
on a site of 134 acres. Fig. 3 shows the three steel towers 
which support the aerials, the centre tower being 600 ft. in 
height and the other two, which form with it an isosceles 
triangle, 450 ft. high ; the base of the triangle is 350 ft. 
long. The steelwork is insulated from the ground, and in 
the case of the largest tower. weighs 500 tons, whilst the 
other towers weigh 275 tons each. Three-phase alternating 
current at 25 cycles is supplied to the station at 6,600 volts, 
and is stepped down to 220 volts for delivery to the three 
transmitters ; one of these is the 100-Kw. Fessenden spark 
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i Fig. 1.—100-kw. SPARK TRANSMITTER AT ARLINGTON. 
I » 


set illustrated in fig. 1, another a Poulsen continuous-wave 
100-Kw. set, and the third a 5-Kw. spark set supplied by 
the Wireless Improvement Co. The first-named set is very 
similar to the Marconi type, and employs several of the 
Marconi patents; in the illustration, the alternator and 
rotary spark-gap are shown on the left, the condenser banks 
in the centre and on the right-hand side, and the primary and 
secondary of the jigger above. . The transformer is situated 
beneath the floor, the high-pressure leads being seen in the 
foreground. The plant is driven by a Westinghouse 
200-H.P., 220-volt synchronous motor, at 300 R.P.M., which 
is coupled to an 8-KW. D.c. generator, which excites the 
fields of the driving motor and the 100-Kw. alternator, 
a General Electric machine Operating at 220 volts, 500 
cycles per second, at 1,250 R.p.M. The rotary spark-gap 
(fig. 2) is attached to the framework of the alternator, the 
rotary portion being mounted on the main shaft. The rotor 
consists of a fibre wheel with a heavy brass ring on ite 
periphery, from which protrude 48 copper electrodes, each 
about 10 in. long. Water is circulated through the 
stationary electrodes from tanks on the framework above. 
Phase adjustment with the spark-gap is effected by rotating 
the casing. One lead from the alternator runs to the primary 
of the tramsformer direct, the other through a large relay 
key, which is shunted by a resistance, so that instead of 


completely breaking the circuit, the key cuts the resistance 


out and into circuit, reducing the sparking and wear on the 
contacts. The relay key is controlled by a small sending 
key, which operates an electromagnetic mechanism. The 
secondary leads from the transformer go to the stationary 
electrodes, across which are shunted the condensers and the 
primary inductance of the jigger. The condensers are of 
the compressed-air type, each consisting of a large cylindrical 
metal tank, in which the plates are suspended from insu- 
lators ; the plates are spaced } in. apart, and the air is 
raised to a pressure of 250 lb. per sj. in. An external 
safety gap is set to a distance slightly greater than the gap 
between the plates, and the current is turned on inter- 
mittently, allowing sparking to take place inside, until 
the small particles of dust in the air are burned out, after 
which the spark jumps across the safety gap; the latter is 
then lengthened, and the process repeated until the safety 
gap is 1 in. in length. Each condenser has a capacity of 
(036 microfarad, and there are 14 units, connected seven 
in parallel and two in series. The oscillation transformer 
or jigger is made of copper tubing in helices about 
4 ft. in diameter, the primary having eight turns and the 
secondary 16. The connections are shown in fig. 4, p. 244. 

The aerial is made up of three sections, with 23 wires in 
each section, each wire consisting of seven strands of No. 20 


(Buck, Washington. 
Fig. 2.—ROTARY DISCHARGER., 


gauge, of phosphor-bronzc. These wires are attached to 
spreaders 88 ft. long, the spreaders themselves being attached, 
to the towers by 10 Electrose insulators. The aerial is open 
at the highest end (at the 600-ft. tower) ; two sections are 
brought down to the 450-ft. towers, and two joined to the 
main section by “jumpers” made up of 23 wires bunched 
in the form of a rope. The main section is what is known 
as a “ T ” antenna, and the vertical part is taken from the 
middle. The 23 wires are brought down in the shape of a 
fan for 300 ft., and then in the form of & large cage the rest 
of the way to a switch at the base of the tall mast. 

The ground connections consist of many lengths of wire 
buried in the ground at various depths in the space near the 
towers, and led in a “ draught-Loard ” pattern with soldered 
junctions. Many miles of wire were laid in making the 
large network, and, finally, wire leads were run down the 
slopes, ending in a small stream that flows near by. The 
ground connection between the aerial and this network is 
through a large copper strip 6 in. wide and } in. thick. 

For the description of the Arlington station our contem- 
porary has drawn from a r presented to the Washington 
Section of the Institute- of Radio Engineers, hy Capt. 
William H. G. Bullard, U.S.N., until recently Superin- 
tendent of the United States Naval Radio Service. 

The Nauen station of the Telefunken COo., which is 
situated near Berlin, is also described inthe Wireless World : 


x 
es q 


284 


THE ELECTRICAL REVIEW. 


[Vol. 80. No. 2,051, MarcH 16, 1917. 


it works in conjunction with the U.S. station at Sayville, and 
has a central mast 900 ft. high. From this station 
Germany hoped to maintain communication with her 
colonies, and early in 1914 it was proved that messages could 
be transmitted to Togoland, which could in turn com- 
municate with German South-West and East Africa. The 
central tower is surrounded by five shorter masts (fig. 5), 


T URON 
T w Woah 
REA VINER 


ANI FA s 


- oo he . 
~- - 
- 

. eme = 


: hj 
N 
igon 


Photo. by) 


(Buck, Washington. 
Fig. 3.—ARLINGTON ANTENNA TOWERS. 


and is mounted on a single steel ball resting on a slab of 
marble, which provides the necessary insulation, the tower 
being kept in place entirely by numerous stays. An earlier 
tower, 600 ft. high, was brought down in a gale some years 
ago. A very extensive earth system is provided, consisting 
of many miles of wire embedded in the ground. The 
antenna is of the double inverted L type. The plant com- 
prises apparatus of both continuous-wave and quenched- 


B, single-phase generator; D, three-phase motor; x, exciter; 1, relay key ; 

J, resistance ; N, transformer; P, choke coils; m, discharger; ©, stationary 

electrodes; F, tanks; T, condensers; 0, oscillation transformer; t, aerial 
tuning inductance ; R, hot-wire ammeter, 


Fig, 4.—DIAGRAM OF CONNECTIONS OF 100-KW. TRANSMITTER, 


spark type, the former being of 250-Kw. capacity at 8,000 
cycles per second, with a Joly frequency multiplier. 

ig. 6 shows the base of the central tower. The long- 
distance station at Dar-es-Salaam, in German East Africa, 


was constructed on the same principle, but was wrecked 
by the enemy before the British troops took possession of 
the station. 

Passing to the Pacific side of the American Continent, 
the wireless service between the United States and Japan 
claims notice. This was inaugurated four months ago; it 


bridges a distance of 4,200 miles between San Francisco 
and Funabashi, with a high-power relay station at Honolulu 
—but direct communication between the terminal stations 
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(Giles Photo. Agenc y. 
Fia. 5.—WIRELES8 STATION AT NAUEN. 
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is possible under favourable conditions. Here the Marconi 
system is employed, the American Marconi Co. being the 
manufacturers. The service forms part of a wider scheme, 
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Fie. 6.—NAUEN : BASE OF 900-FT. TOWER. 


embracing stations at New Brunswick and Belmar, on the 
New Jersey Coast, to communicate with corresponding 
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stations in Great Britain ; stations at Bolinas and Marshall.- 
in California, communicating with the Hawaiian stations of 
Kahuku and Koko Head; stations at Manila, in the 
Philippine Islands, and stations at Marion and Chatham, 
Mass., communicating with Stavanger and Naerbo, in 
Norway. 

From the operating house at Koko Head as a centre, the 
San Francisco aerial extends south-westward, and is carried 
on five 330-ft. masts to an anchorage. 
extends from the operating house almost due east. The 
first two masts are of the standard sectional type, 430 ft. 
in height, the first being on level ground and the second 
ona hillside. From the latter point the acrial makes a 
span of more than 2,000 ft. to the top edge of Koko Head, 
an extinct volcano at an elevation of 1,194 ft. above the 


sea level; here there was not room enough to erect a. 


sectional mast, only about 40 sq. ft. being available for a 
self-supporting structural tower, 150 ft. in height. The 
tail-end anchorage is far down on the inside of the crater. 
The balancing aerial, which is employed in both sets of 
antennee, is on self-supporting towers, each of which is 
100 ft. in height. 

The station at Kahuku is now being employed both as a 
sending and receiving station, and is the largest wireless 
station in the world. From the power house, the San 


CALIFORNIA. 


Fic. 7.—WIRELESS STATION AT BOLINAS, 


Francisco transmitting aerial extends south-westward, 
supported by 12 masts, each of which is 325 ft. in height ; 
the Japanese aerial extends to the south-east, supported by 
12 masts, each 475 ft. in height. 

The sending station at Bolinas, Cal., employs eight masts, 
each 325 ft. in height, and is illustrated in fig. 7. The 
receiving station is at Marshall,'12 miles to the north of 
Bolinas. . 

Automatic sending „and receiving apparatus plays an 
important part in wireless communication between the 
Occident and the Orient. The sending machine somewhat 
resembles a typewriter, and will make possible the trans- 
mission of more than 100 words a minute. Under the 
automatic system, 10 or 100 messages can be filed at the 
same time at the office of the Marconi Co. in Honolulu. 
They will be distributed among the necessary number of 
operators, and the dots and dashes punched in a paper tape 
by a machine. This tape is fed into an automatic sender, 
and the signals are conveyed by land line to Kahuku, where 
the dots and dashes actuate a high-power sending key, 
automatically energising the aerial simultaneously with the 
feeding of the tape in the station 30 miles or more away. 
At the transmitting station the signalling currents operate 
the magnets of the high-power sending key in the main 
circuit, arid the signals are flashed to the point which the 
destinatiom of the message calls for, either Marshall or 
Funabashi. ` If the message is destined for Marshall it will 
be received on a specially-constructed Dictaphone machine, 
each cylinder, as soon as it is filled, being handed to 
an operator, who will transcribe it into a type-written 


mesage by means of a Dictaphone machine running at 
normal speed. : 

The distance from California to Honolulu is 2,087 miles, 
and from Honolulu to Tokio 4.140 miles. 


The Japan aerial | 


THE CONTROLLER DRUM. 
By PERCY H. JACKSON. 


IT has been the practice of several controller manufacturers 
in this country and abroad to arrange controller drums in 
such a'manner that the resistance step contacts and their 
corresponding contact fingers are smaller than the line and 
armature contacts. This is obviously incorrect, and the 
following goes to show the practice -to be absolutely 


- illogical. : 


/ 


-Fornaro ____ Reverse. 
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Take, for example, a controller suitable for use with a 
35-H.P., 230-volt, series motor, the latter being provided 
with commutating poles, and the electrical particulars being 
as follows :— | 

Armature resistance ... bas ies 0°0465 ohm 
Resistance of commutating pole windings:.. 0°0123 ohm 
Resistance of series field windings ... 0°0455 ohm 
Full-load current “ei oes pi 126 ampe. 
He aa ae Gr ga 35 
Voltage... vive sigs s mw 230 

Now, a controller suitable for sach a machine would pro- 
bably be provided with six positions—i.e., five resistance 
steps. Assuming that the controller has to be of such 
capacity as to be capable of starting the motor against a 
torque equal to full-load running torque, the resistance 
would be arranged as follows :— 


Position No. Current. Resistance in circuit. 

| ere ia 70 ampe 33 ohms 
2 ae as 126 i \, 1°82 
$n ae TOR, E ne 
4 oo... ou) 26 5,2 “440, 
Bo ue an |) ne |3 ò ‘215 
6 was ous 126 es "1043. .. 

= Redistance 

of motor. 


It will be noted that a current of 70 amperes only is 
allowed to paas on the first position of the controller ; the 
full-load current—viz., 126 amperes—is allowed to pass 
on the second position, the idea of this being to reduce (so 
far as is reasonably permissible) the current which finally 
has to be broken by the controller. This is in accordance 
with standard practice. , 

Tests carried out on a controller of this description show 
that when passing from the “ full on ” to the “ off ” position, 
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Fig. 1.—a, Motor armature; B, Magnetic blow-out coil ; D, Con- 


‘tact fingers ; E, Limit switches; F, Series windings; R. Starting 


resistance. 


the current falls in steps of about 15 amperes each, the 
current which finally has to be broken by the controller 
being about 52 amperes. 

Diagrammatically, the controller would be designed as in 
fig. 1, the main a | armature contacts being, for example, 
1 in. in width, while, as above stated, some manufacturers 
would probably supply the resistance contacts j in. wide. 
It will be noticed (see fig. 1) that six breaking points are 
provided. In other words, the current of 52 amperes is 
broken by six contacts having a total contact surface, at 
the moment of breaking, of 6 in., or about 1 in. to every 
8°7 amperes, whereas each of the resistance contacts has to 
break 15 amperes on a contact surface of fin. It is, of 
course, appreciated. that the resistance contacts do not have 
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to break circuit absolutely as do the main contacts, but 
nevertheless, the absurdity of providing resistance contacts 
narrower than the main contacts is at once realised. 
Controller designers in gencral would do well to drop this 
practice, and make the resistance contacts as wide as, if not 
wider than, the main and armature contacts. 


INTERCONNECTION OF LANCASHIRE AND 
CHESHIRE ELECTRICITY SUPPLY SYSTEMS. 


AT the conference which took place at Manchester, on March 
2nd, Mr. G. H. Rosperts, M.P., Parliamentary Secretary of 
the Board of Trade, said that there was no one now but ack- 
nowledged that cheap and ample supplies of electricity were 
absolutely essential to national developinent; therefore, the 
conference was one of vital importance, not only to local 
authorities and the companies represented, but to the nation 
as a whole. Economical production should be the first aim 
ol everybody engaged in industry. it should also be the first 
concern of every citizen. The circumstances at the moment 
were not very favourable to large projects; owing to the war. 
the Ministry of Munitions had to exercise a tight control 
over metals, and over things that were necessary for the 
purposes of munitions, and they were aware of the extreme 
ditticulty of raising capital. But, although these adverse 
elements were present, that was no reason why they 
should sumply rest on their oars. A cheap supply of elec- 
tricity was really essential to the recuperation of the nation 
and the great expansion that, they hoped, would be embarked 
upon when peace was re-established. Since he had been at 
the Board of Trade, they had realised the real importance of 
the problems that they were to consider that day. The policy 
pursued in the past had not been the right one; they had 
been too parochial in their view. Local authorities had come 
to regard themselves as detached entities, whereas the local 
authority in the future must consider itself in relation to all 
the authorities surrounding it. It might well bappen, with 
the spreading of the citizen-smirit in the broad national sense, 
that whenever these undertakings in the future were to be 
embarked upon, it would not be by a small local authority, 
but by groups of local authorities having common purposes 
and seeking to serve the common interest. In so far as legis- 
lation might be necessary, the Board of Trade was willing 
sympathetically to consider the necessity and to advise Par- 
hament to enact what might be essential to carry out the 
scheme for the economical production of electricity. 

Mr. S. L. Pearce (City Electrical Engineer, Manchester, 
and Chairman of the Interconnection Committee), speaking ag 
chairman of the committee of engineers who had been res- 
ponsible for the preparation of the report on interconnecting 
the various supply undertakings in Lancashire and Cheshire, 
said that the letter of May 25th, 1916, which was issued by 
the Board of Trade, endorsed the action which had been 
taken in Lancashire some few weeks previously. The letter 
emphasised the saving in coal, but the committee of engi- 
neers would go further, and point out that there were 
advantages accruing froin such a scheme of interconnection 
other than the saving of fuel. They could be summed up as 
follows: If fuel costs and labour costs and capital charges 
were to be kept down to an absolute miniinum, some system 
of interconnecting waa absolutely essential. To enable those 
advantages to be obtained, what was required was the estab- 
lishment of a main interconnected power distribution system 
linking-up the several power stations in that area of Lanca- 
shire and Cheshire, very much on the lines adopted in the 
North-Eastern Counties. The final finding of the committee 
was to the effect that basing the price of coal at 17s. 6d. 
per ton, and on a capital expenditure of some £281,000 re- 
quired for the necessary interconnecting mains and trans- 
forming plant, there would be an annual saving on coal alone 
of some £62,000 per annum, arising simply and solely from 
the more eflicient use of existing plants. That this figure 
could be materially increased, possibly threefold, if the pre- 
sent-day export value of coal were taken, would be obvious. 
Under Section 8 of the 1909 Electric Lighting Act, the Board 
of Trade, with the concurrence of the Local Government 
Board, had power to set up joint boards of local authorities 
for the express purpose of jointly exercising powers con- 
ferred by the Electric Lighting Acts on two or more local 
authorities, where the joint exercise of those powers appeared 
to be expedient and desirable, and a practical example existed 
in the Joint Tramways and Electricity Board of the Staly- 
bridge, Hyde, Dukinfield and Mossley Corporations. This 
section of the Act did not admit of companies being repre- 
sented on such a joint board, and he thought it was very 
doubtful whether any legislation could be set up which would 
admit of a joint authority comprising both municipalities and 
power companies. The committee considered that the co- 
operation of the large power companies was essential to the 
success of the scheme, if it was to be carried out on really 
broad national lines, and had suggested in the report one 
way out of the difficulty, which would be, to empower the duly 


they brought to bear upon this question. 


constituted joint board of local authorities to enter unto work- 
Ing arrangements with the power companies to enable them 
to connect up with the power companies’ undertakings, and 
for the use of the power companies’ existing mains, and for 
any other arrangement tbat might be considered good in the 
view of the board. The powers which the committee con- 
sidered should be entrusted to this joint board when once it 
was set up were given in the report. The first power was 
to raise capital from time to time for the provision of mains. 
transformers, and other works that might be required for 
interconnecting purposes, and to allocate all expenditure on 
the joint scheme on an equitable basis between the unde:- 
takings participating in the scheme. The second power was 
to adjust running hours of the existing generating stations, 
in such a way that the maximum economy of fuel nuigbt be 
effected. This would entail the shutting down of certain 
stations during the night or week-ends, or times of ligb: 
load, the supply being furnished by stations provided with 
more economical plant. The third was to lay down rules for 
determining the charges for supphes. The fourth was to act 
in an advisory capacity with regard to all future extensions 
of generating plant, and to advise in which localities those 
extensions could be best made. The fifth was to appoint from 
time to time such officials as might be necessary to act in 
an advisory capacity to the board. The second power. 
namely, the question of adjusting the running hours of the 
existing plants in the existing stations, in the view of the 
committee was most important, and involved an element. cf 
control. The committee felt that if the best was to be gos 
out of the existing plant and the existing stations, Ane 
power of control must be exercised. The existing stations 
should not be free to run their plant just as they chose. 
otherwise they would be maintaining probably the status quo 
and would not be getting the best from the most economical 
plants. With regard to the fourth power. the committee felt 
that all it could do, if its advice was asked, was to state 
where, in its opinion, having regard to all the local circum- 
stances of the situation, extensions of plant could be best 
and most economically put down. If the Board looked 
favourably upon the main proposals and the main principles 
involved, the conunittee did not consider that the difficulties 
would) be insuperable, given a spirit of co-operation and 
goodwill, and the idea to do the best that was possible fer 
the country as a whole. Everyone would agree as to 
the desirability of anv such scheme going forward on a 
voluntary bans, and that there should not, if possible. be 
any suggestion of compulsion or of coercion. The committee 
also was very firmly of opinion that the control of the elev- 


tricity supply in that part of the country should be m the 


hands of those most closely connected with the several 
undertakings concerned, who were. he thought, in a position 
to understand the requirements of the district and the area 
covered by the scheme. A most important point was that 
the statutory powers of the several undertakings mentioned 
in the report, exercisable in their respective areas, were not 
in any way interfered with by any of the proposals contained 
in the report. The view might be advanced that the same 
end could be attained by private arrangement: the oppor- 
tunity for private arrangements existed for a very long time. 
and, comparatively speaking, not very much had been done 
in that part of the country. The connmttee considered it 
to be far preferable to set up a joint board whose engineer- 
ing advisers would have constantly before them well-thought- 
out plans for co-ordinating the whole of the electricity supply 
undertakings of the Lancashire and Cheshire area. To have 
a scheme formulated in the joint interests of all, to be 
carried out a stage at a time, if desired, appeared to be 3 
better plan than to continue the present somewhat haphazard 
private arrangements which frequenély did not take a suft- 
ciently long view into the future. Meetings of the several! 
groups had already taken place for the purpose of considering 
the report, and a joint meeting of the first four groups bad 
been held, and the representatives of the various local authe- 
rities and power companies had approved, practically unani- 
inously, the main principle set forth in the report, namely. 
the principle of interconnection, but they reserved, and 
rightly reserved, their final approval of the engineers’ pro- 
posals until they had had an opportunity of fully working 
out a detailed scheme. The whole essence of the scheme 
was cheap electrical power for industrial purposes. 

Coun. DaGnatt (Chairman of the Manchester Corporation 
Electricity Committee) said that the report had been under 
the consideration of the Manchester electricity undertakiny. 
which had given it unqualified approval. Although the Man- 
chester undertaking did not hope to be very considerable 
gainers by this scheme, there was a possibility that thev 
might be ultimately gainers, and certainly they would be 
able to help those who were perhaps in a less fortunate posi- 
tion. 

Mr. L. C. Evans (Town Clerk of Salford) said they were 
there to see how they could for some purposes get md of 
municipal frontiers. That had been a somewhat difficult 
question between Manchester and Salford. They in Salford 
desired to preserve local autonomy for those subjects which 
were properly the subject of local administration, but thev 
did desire co-operation outside their own frontiers with other 
local authorities in matters which ought not to regard muni- 
cipal frontiers, and that was the attitude of mind which 


It was difficult. 
however, to determine how to settle the exact detaila of gucle 
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co-operation. Each of the constituent entities in the separate 
groups would be one undertaking. That, of course, would 
raise very difficult questions. Their friends in Manchester 
might possibly object to their separate electricity undertaking 
being merged into another undertaking upon which they 
only had representation, and possibly the smaller authorities 
included in the group might object to be part of an under- 
taking of which they were only a very small part. That 
day, therefore, a much nore modest proposal was put for- 
ward. It was a proposal to secure co-operation, On that 
basis Salford was quite prepared, subject to the details being 
satisfactory, to join hands with all the other authorities. It 
was a basis upon which they considered there should be a 
desire between local authorities to preserve local autonomy 
for matters which could better be settled parochially, but, at 


the same time, to secure co-operation in regard to matters - 


which lay outside their own frontiers and which could best 
be done by a joint board. It seemed to him desirable to 
admit the principle of a joint board or a joint committee for 
interconnecting the electricity undertakings, and to refer the 
matter to a committee to confer with the Local Government 
Board and the Board of Trade as to the precise details for 
ee yng it out. Beyond that they could scarcely go that 
day. 

The CHAIRMAN (Mr. G. H. Raperts) remarked that there 
were 42 electricity supply undertakings represented there by 
125 delegates. That intimation would acquaint the district 
and the country with the very great importance of the con- 
ference. 

Coun. Rosinson (Stretford U.D.C.) said that the old basic 
principle of producing the largest vdlnme in the shortest 
time at the lowest cost must ever be with them as leaders 
of industry. He thought the principle that they were to 
settle that day was that municipal boundaries should not be 
a bar to electricity development. With that principle he 
thought they would all agree, Mr. Pearce having explicitly 
stated that in the development of the scheme the rights of 
each local authority would be respected and their obligations 
remembered, and that it meant the building up of all and 
the destruction of none. He was interested in a scheme at 
the moment where 1,500 KW. was required to drive a mill. 
They were seriously considering whether the public supply 
authorities could supply that current cheaper than they could 
make it themselves. If the local authorities could do that, 
they could imagine what the saving would be to him from 
the point of view of capital outlay. Looking round those 
areas, and reviewing the enormous industrial interests in- 
volved and the prospective developments, if they could just 
reach that ideal of production which would enable a collec- 
tive production to supply the units at a lower price than the 
separate entities could make it among themselves, the.saving 
of capital outlay to the industries of the country would be 
enormous. Stretford would give this scheme its hearty sup- 
port. The spirit in which the engineers had approached the 
question had made it possible for it to be considered on a 
purely economic basis apart from the municipal boundaries. 

Dr. H. F. ParsHauL (Chairman, Lancashire Electric Power 
Co.) said the position of his company so far as linking-up 
was concerned was such that it almost automatically sub- 
scribed to the proposals or suggestions of the committee, be- 
cause in the five instances given, most of them had been 
carried out or were in the way of being carried out, and 
there was no particular difficulty either- from a financial or 
engineering point of view in carrying out the balance. 8o 
far as the company was concerned, it was quite agreeable 
that all its facilities should be utilised by the different local 
authorities and the companies it was associated with. Speak- 
ing broadly, it was really in the position of having already 
done what it was proposed to do on a much larger scale. 
The proposal to have the whole matter most broadly dealt 
with by the Board of Trade was the one that in the final 
result would lead to the greatest economies. If their own 
installation was not in accordance with the general economic 
principles governing the cheapest electricity supply, they 
were willing to stand by the decision of the central tribunal, 
and await its findings, and Jovally carry out all the rules 
and regulations and provisions of a central committee to 
determine which installations should go or what the general 
procedure should be. If England were divided up into dis- 
tricts, and each district was examined from the standpoint 
of econoinic supply, and that district as a whole was account- 
able to a Parliamentary authority, or authority constituted 
by Parliament, and there was a system of inspection by the 
Covernment, or headquarters, so that the economic supply 
of a particular district could not be hindered—if such a body 
could be constituted without fear, or prejudice, and be able 
to say, ‘‘In such and such a district such and such things 
have to occur,” if that should be the position, then he 
would recognise it as ideal. That was the position that his 
company was prepared to stand by loyally and well. 

Coun. Jamieson (Chairman of the Electricity Committee of 
the Bury Corporation) said that this had been a pet scheme 
oat their electrical engineer for many years, and he had never 
forgotten to keep his committee well posted. His committee 
approved of the principle altogether. The vital part was the 


cheapness, and ‘also the effect the scheme would have in. 


saving money. In B group in five years they would save 
£150,000 of capital, and in- the first vear after they were 
coupled up they would save 30,000 tons of coal, and at the 
end of five years about 51,000. He hoped there would be no 


interfering with those committees which had got statutory 
powers. As regarded the large numbers of consumers to be 
supplied by joming up and pooling together, his committee 
thought it would be one of the best things that could happen 
froin the point of economy. They in Bury had applications 
from a great many important industries. They could not 
supply them, and could not get any money from the Govern- 
ment to enable them to enlarge their undertaking. There- 
fore, his committee was anxious that something should be 
done, and that it should get coupled up before next winter. 
Coun. E. Bury (Stalybridge Corporation), speaking on be- 
half of Group C, took up the position that the report demon- 
strated that the scheme was feasible, practical, and econo- 
mical. The supply of cheap electrical energy having become 
such a vital necessity, as municipal representatives they felt 
that their resources should be organised on a much’ wider 
basis than the municipal unit. The supply of electrical 
energy by reason of its nature was an extremely favourable 
object for co-operative effort over a very wide area, and it 
was of the highest importance that the generation of elec- 
trical energy should be organised on the most economical 
lines so as to get the cheapest possible supply. There were 
few stations which were not refusing customers because thev 
dared not take on more load, yet there were thousands of 
kilowatts of reserve plant in all the stations which could 
he combined if assistance from neighbours could be relied 
upon in case of emergency. They therefore thought that, in 
the national interest, this scheme should be pressed forward, 
and with regard to whatever legislative enactments might be 
required, they asked the Board of Trade to assist theim to 
make the scheme effective. He represented a linked-up scheme 


on a small scale which was yielding most excellent results. 


The. four towns of Hyde, Stalybridge, Dukinfield, and Mossley 
formed a joint board, and had only one interest in common 
--an abundant, reliable, and cheap supply of electrical 
energy. The board worked solely with that end im view. 
They considered that, after making the undertaking com- 
mercially sound, the greatest service they could render to 
the community was to give it a cheap supply of energy, and 
not ¢o make profits to go in relief of rates. They considered 
they were assisting the rates by increasing the rateable value 
of the area by industrial development. The result was that 
they were supplying 250 units per head of the population in 
their area, which was very largely indeed in excess of the 
consumption per head of population in any other area in 
the country. That result could not have been achieved if 
each of the four Corporations had been acting independently, 
and these four Corporations had come to recognise in this 
joint scheme that they had got a most valuable asset. If 
they had the money to lay down new plant they could raise 
the consumption to 500 units per head. The joint scheme of 
these four towns was a shining example of what. could be 
done by linking up. In Tancashire and Cheshire there were 
4,350,925 people already served hy various electrical under- 
takings. The average consumption of all those areas was 
something under 100 units per head, but in the next few 
years, if they had the capital to lay out in electrical plant, 
the consumption could be raised to 500 units for the whole 
of the area. An enormous amount of plant would have to 
be put down, and this plant should be laid down upon the 
best lines. His board gave the scheme their heartiest sup- 
port, and wished it every success. 

Ald. Hiauam (Chairman of the Accrington Corporation 
Electricity Committee) said that his Corporation had already 
expressed its approval, and heartily wished the scheme to go 
forward. He understood that it was not intended to put any 
obligations upon any authorities in which the expenditure 
would not be justified by the saving to be effected. Even 
wider powers might be conferred upon the joint board to 
put into effect the objects in view. He had in mind the 
small townships in the district served by Group D, which 
were begging for an electrical supply—Great Harwood, Rish- 
ton, and Padiham, which were populous and successful 
manufacturing areas, and were being absolutely starved for 
a decent supply of electricity. There ought to be some 
machinery whereby these small authorities could approach 
the joint board with a view to acquiring a cheap supply of 
current, to which they were undoubtedly entitled, and with 
which they could not possibly provide themselves. . 

Mr. R. Ressen Taytor (Chairman of the Liverpool Cor- 
poration Electricity Committee), speaking for a group that 
had been left out of the working report, said that geogra- 
phically they were rather different to the other groups, hav- 
ing a huge river dividing the area, the River Mersey. As 
this scheme was intended to effect a saving in coal, and it 
had to be done quickly, they found that, so far as Group E 
was concerned, it was a physical impossibility to link up 
with any immediate advantage. There had, however, been 
this advantage, that since the committee sat, districts in that 
area had already grouped together, namely, Bootle to Liver- 
pool, and Southport and Birkdale. It was their intention to 
give every possible support to the movement 80 far as Group 
E was concerned. The war had demonstrated nothing more 
forcibly and plainly to them than the immense amount of 
waste that had taken place prior to the war, in every depart. 
ment of life. The time had now arrived when municipa ities 
should pay more attention to the scientist and to the chemist, 
including their own engineers, to see what could be done in 
the saving of fuel. If coal, was consumed as coal ought to 
be consumed, after the essentials were taken from it, leaving 
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quite sufficient heat in it to do its work, it would not be 
£52,000) that would be saved, but many hundreds of thou- 
sands of pounds. The Liverpool Electricity Committee gave 
the scheme its benediction. 

Mr. L. Beard (Town Clerk of Blackburn), taking the point 
of view of the towns of a smaller size, which he thought 
would be those which would derive the greatest benefit from 
the scheme, said that the problem which was presented to 
the early developers of municipal electrical undertakings had 
been entirely changed by the passage of time. They looked 
upon electricity in those days as a means of lighting shops 
and the houses of the well-to-do. To-day it was the great 
source of cheap power. The result of the way in which the 
question was tackled at the beginning, especially in the 
smaller towns, was that thev found themselves handicapped 
by their early mistakes. Each of these undertakings was 
too small in itself, generally speaking, to be developed into a 
really modern and up-to-date power-producing undertaking, 
and they wanted to find a solution of the difficulty, a solution 
in which the future of their industries was largely concerned. 
It was a problem not of linking-up, which was the mechanical 
part of it, but of co-operation. Co-operation was not a new 
thing to municipalities in Lancashire. They should look at 
the scheme not merely as an emergency war measure, the 
advantages of which were to be estimated by the period of 
the war, but asa far-reaching scheme for the future develop- 
ment of these undertakings over a long series of years. Some 
of them had been a little afraid that by coming into this 
joint board they might lose some of their local autonomy. 
He did not think that they could get the advantages which 
they hoped to derive from the scheme of co-operation with- 
out paving something for them. He appealed to all authori- 
ties which, like Blackburn, were on the small side, and ex- 
pected to get great advantages from this scheme, to consider 
whether it was not worth their while to come into it at once. 
By so doing they would have a voice in the framing of this 
scheme. 

Ald. F. Smita (Deputy Chairman, Liverpool Corporation 
Electricity Committee) held the view that it was their duty to 
provide as far as possible for the distribution of electricity in 
its best and cheapest forms. Every advance that could be 
made in the quick and cheap supply of electrical power was 
favourable to English trade. 

Mr. W. H. Tyrer (Town Clerk of Wigan) said on behalf of 
the Wigan Corporation, that it whole-heartedly supported the 
principle implied in this excellent scheme of interconnection. 
Wigan had a scheme of interconnection with the Lancashire 
Electrical Power Co., and would like to know to what extent 
it would be possible to use what had been done there, 
and whether possibly it might get some contributions to- 
wards the capital. What would be the next step? 

The CHAIRMAN remarked that it was a very happy omen 
that there was such a remarkable unanimity. ‘hey all 
wanted the most economical form of production. Unless 
they could accomplish that object in the next few years, 
Great Britain would be deposed from its position of commer- 
cial eminence. It was no exaggeration to say that the cheap 
supply of electric current afforded one of the greatest possi- 
bilities for the development of national industries in the 
comming years. The next step rested with themselves. It 
was for them to work out the details of the scheme, and 
then to submit them to the Board of Trade for the considera- 
tion of those who advised the political heads on the matter. 
He could only give the official assurance that his right hon. 
friend, the President, and himself were really seized with the 
urgency and importance of the problem, and they might rely 


upon it that the proposals submitted would be thoroughly in- ` 
Since he had been at the. 


vestigated in a sympathetic spirit. 
Board this was a subject that had been specially brought to 
his notice, and had in a very large measure been placed 
under his contro]; therefore, he was very glad to have the 
opportunity of listening to the many speeches that morning, 
and had been very much helped by being there. That con- 
ference might not only prove to have been of local advantage, 
but also a splendid and enduring contribution to the future 
development of the trade: of the nation. l 

The proceedings ended with a hearty vote of thanks to the 
Chairman. 


BRITISH CAPITAL AND FOREIGN TRADE. 


On Monday last Mr. EbGAR CR\MMOND delivered a lecture 
before the INSTITUTION OF CIVIL ENGINEERS on the subject of 
‘* Foreign Trade and its Relation to Investment of Capital 
Abroad.” In a brief introductory speech the President re- 
ferred to the new era of efficiency and freedom from red 
tape that lay before us, and expressed the hope that engi- 
neers would realise their responsibilities and take broad views; 
questions of finance came within their scope, and invest- 
ments made abroad should bring large orders to this country. 

Mr. CRAMMOND. who dealt with his subject in a masterly 
fashion, traced the history of British investments of capital 
abroad from a remote period, and gave numerous statistics 
showing the distribution of our investments throughout the 
world as a whole, and the British Empire in particular; 
curiously enough, the amount invested outside the Empire 
was approximately equal to that invested in our Dominions 


and Dependencies, and the latter was fairly equally divided. 
It was owing to our very large foreign investments that we 
had been able to maintain the rate of exchange and to 
finance our Allies, the process involving the transference of 
large sums from the hands of neutral nations to those of our 
Allies. It had been abundantly proved that shipping was our 
greatest industry, and our mainstay during the war, and 
he hoped that every effort would be made when peace re- 
turned to maintain its supremacy. British capital should be 
employed to Increase our exports and improve our food supply 
-—it was made clear by statistics that the countries in which 
our capital was invested were devoting increased attention 
to manufacture and neglecting agriculture, and for that reason 
alone, apart froin the war, the manufacturing countries of 
the world would have been in sight of a shortage of food 
supplies. British capital should also be applied to develop 
the Empire. The new conditions created by the war had 
rendered necessiry the adoption of a new economic policy: 
in the past, if we had had an Imperial policy at all, it was 
rather that of internationalisation of capital, war being re- 
garded as a remote contingency. Our money market was 
open to the world, we were dependent on foreign food sup- 
plies, and on Germany for commodities of vital importance. 
In Germany, on the contrary, the tendency had been to- 
wards centralisation and the creation of a self-supporting 
state, discouraging the emiyration of capital and labour, a 
pohey which had brought us many economic advantages. In 
future the scientific direction of investment of our capital 
abroad was Indispensable; it was of urgent importance that 
the British Trade Bank should be established as soon as 
possible, though weighty interests in the City appeared to 
be opposed to its formation. The growth of our shipping, the 
guidance of emigration, and the development of the oversea 
Dominions demanded attention, but we must not confine 
our trade to the limits of the Empire, for the world-wide 
character of our trade had been of immense benefit to us in 
the war. The Empire of which we were the trustees would 
be enormously increased after the war, and it was our duty 
to develop its economic resources, and to consolidate the 
Empire by means of a moderate tariff. He objected to the 
Channel tunnel as adverse to the interests of British shipping, 
and urged that British capital must not be used in the future, 
as in the past, to develop foreign manufacturing Industries. 

A discussion followed the reading of the paper. Dr. DUGALD 
CLERK pointed out that we had four times as much capital 
invested abroad as Germany had, and hence had been able 
to maintain our rate of exchange and to obtain supplies. Self- 
sufficiency was shown, by the present plight of the Central 
Powers, to be an impossible condition. The future of the 
Empire, in his opinion, depended more on the engineer than 
on the soldier, sailor, or politician, and being carriers for the 
world made us also manufacturers for the world. 

Mr. Harotp Cox remarked on the marvellous way in which 
the war had shown that our economic policy had increased 
our military strength—the result of Imperial expansion. We 
must beware of too much State control, and not hamper the 
trade of the Empire by artificial restrictions. 

Mr. W. H. Eris referred to the question of limiting the 
trade of our enemies with other countries, and deprecated 
too ruthless a policy as against our own interests. He pointed 
out the defects in our methods of representation abroad, and 
the evil effect of competition between British merchants in 
the same line, and advocated joint representation under 
capable management. With regard to shipping, he inveighed 
against the absurdity of dockage terms which favoured 
fcreign shipowners; and he thought our present banking in- 
stitutions could do all that was required by industry. 

The Hon. Sir Jons McCatut (Agent-General for Tasmania) 
showed how his Government placed orders in this country for 
steel rails in spite of tempting offers from Germany, but no 
effort was made to see that money lent by us was spent 
with us, and a shameful example was set by corporations 
sending orders to the Continent. He thought the war had 
brought a glimmer of light to Free Traders, and strongly 
advocated a preferential tariff as a guarantee against dump- 
ing. and to secure the investment of capital in industries. 

The Hon. Mr. F. W. Youxa (Agent-General for South 
Australia) said that not Free Trade, but the war itself, had 
saved the Empire from ruin—if Germany had waited 20 years 
longer, where should we have been? There was a danger 


that after the war our shipping would be busy returning 


troops to the Dominions, and emigration would be diverted to 
foreign countries. The income-tax laws needed amendment, 
as income froin investments in Australasia was subject to 
double taxation, amounting in some cases to 13s. in the 

Sir Ronert HADFIELD drew attention to the Federation of 
British Industries, with 350 members, which was going to 
make a great improvement in our trading methods by bring- 
ing about an understanding between manufacturers and pre- 
venting waste of effort through competition. We should not 
neglect home trade in favour of foreign trade. As for engi- 
neering opportunities, there was plenty of scope, and large 
amounts of money could be spent advantageously in this 
country. Mos 

Mr. C. Hamitton Wickes (H.M. Trade Commissioner 
for Canada) described his experience of many years 
in watching German methods of penetration in the self- 
governing colonies, and sid that if we went on, after 
the war, as before, the Empire would soon cease to exist. If 
the Germans had: not; been such) fodlg)as(to declare war, they 
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would have swallowed us up jn ten years. Our watchword 
should be preparatton—the obtaining of information, and raw 
materials, the study of commercial treaties trade by trade, 
ind the establishment of a commercial intelligence depart- 
nent throughout the whole world. _ “3 

Mr. CRAMMOND briefly replied, remarking that practically 
ill the speakers agreed with the views which he had put 
forward, and that an Imperial economic policy was necessary. 


ee - o I aMiMaaŘŘŮ— 


BARE WIRE SIGNALLING IN MINES. 


AT a meeting of the Newcastle-upon-Tyne Section of the 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS, in Newcastle, 
on March Sth, Dr. W. M. THORNTON gave an address upon 
" Bare Wire Signalling.” He said that the explosion at Seng- 
henydd called general attention to the fact that under certain 
circumstances bells might be as dangerous as large power 
circuits. Mr. Carey, H.M. Inspector at Bedwas, wrote to 
him asking if he thought there was any risk from bells. In 
his (Dr. Thornton’s) opinion at that time he did not think 
there was. Shortly afterwards he went into the subject and 
found that, practically speaking, any bell might be dangerous, 
and he patented a bell with a shunt winding for suppressing 
the sparking, not only at-the bell, but also on the bell wire 
used for signalling. ‘That was shown at the Senghenydd in- 
quiry, Where he gave evidence at the invitation of the Home 
Otice. It had been suggested that he had patented the bell 
after the recent report was issued, whereas the reverse was 
the truth. He was asked to the Senghenydd inquiry because 
of his work on the subject, and afterwards to collaborate 
with Dr. Wheeler in an investigation of the whole question of 
hare wire signalling. There were two points in regard to 
bare wire signalling. There was the sparking at the point 
where the wires were brought together to send a signal. 
lhen there was the ordinary trembler spark at the bell. This 
latter was not in the past generally deemed to be dangerous. 
+v making the bell safe they made the wire safe at the same 
time, but they had to suppress the voltage. What was the 
essential of safety? Did it depend on energy, or current, or 
voltage? There was no doubt at all that ıt depended on the 
suppression of voltage at the spark wherever formed. When 
an electric circuit having self-induction was broken quickly 
there was a rise of voltage, which might be many times 
greater than the circuit voltage. On mining bells it was 
usually about six times the battery voltage, unless means 
were taken to suppress it. 

Dr. Thornton then showed a number of lantern slides 
which made it clear that as the voltage came down the ignit- 
img power came down very quickly, until they got to 25 
vults, when it took a relatively large amount of current to 
ignite gas, and under certain conditions they could scarcely 
yet ignition at all. He mentioned that alternating current 
greatly reduced the risk of ignition. Dr. Thornton referred 


to the Home Office report on the subject, wherein it was laid’ 


down that the essential thing to suppress was the voltage 
across the spark, and four methods were given by which thia 
might be dealt with. 

The CHAIRMAN, Mr. Mark Forp, asked whether the relays 
used with underground bells were much safer than ordinary 
hells: the voltage was considerably less. Dr. Thornton ad- 
initted that the voltage was less, but said the inductance was 
greater, and the relays were sometimes worse than bells 
themselves. 

Mr. Hanks raised a point as to the maximum safe voltage 


for signalling, and expressed the opinion that the limit should - 


he lower. Dr. Thornton agreed that 25 volts was perhaps 
on the high side, but said 25 volts was accepted throughout 
the country. If they were using Leclanché cells it 
was all right, but if they used secondarv cells, resistance 
equal to that of the Leclanché cells should be inserted in the 
erent, 25 volts from a motor-generator was too much; they 
inust have resistance inserted. 

Mr. Day mentioned the 5, 8, or 12-volt transformers, and 

asked if they would comply with the Act. Dr. Thornton 
said they might get too high a voltage on the secondary 
circuit from a leakage on the primary. 
_ Mr. Gunn asked whether the adoption of the shunt wind- 
ing meant the consumption of more current. Mr. Hanks 
sud his experience was that there was no increase of con- 
sumption, and Dr, Thornton said the action of the shunt 
really was to slow the action of the magnet. Tt was a wonder 
the device was not more used in signalling operations, quite 
apart from the questions of risk and snppressing the spark. 
ing, to save platinum. l 

Mr. VreircH said he thought the Home Office should give 
thein a definite lead. Manufacturers, of course, nade bella 
to sell, but if thev knew what the Government wanted it 
would guide them in all future designe. 

Mr. Hanks advocated the use of Leclanché or similar cells 
for underground work, especially when both positive and 
„negative wires were run side bv side, as was sometimes the 
case in three-wire systems. He pointed out that an acci- 
dental short circuit would ohai be harmless with such 
‘cells, whereas with a battery of accumulators or a generator 
‘the effect might be disastrous. 


j 


Dr. TuorsTON said be quite agreed, and that was one of. 
the reasons why he advised a certain amount of permanent 
series resistance in circuits where generators or cells of low 
resistance were used at anything approaching the maximum 
Voltage permitted, er 


WAR ITEMS. 


Exports to China.—A further notice respecting exports 
to China appears in the London Gazette for March 9th, giving 
authority to export articles to the Peking Technical College. 


Exports to Switzerland.—The ‘‘ London Gazette” for 
March 13th contains a Proclamation prohibiting the exporta- 
tion trom the United Kingdom to Switzerland of certain 
articles. Various electrical lines are included. 


To be Wound Up.—The Board of Trade has ordered the 
following to be wound up under the Trading with the Enemy 
Act :— 

Meirowsky & Co., Carriage Street, Old Trafford, Manches- 
ter, electrical insulation manufacturers. Controller: G. H. 
Warmington, 33, St. Swithin's Lane, London, E.C. 


Women in Engineering.—The demand for trained women 
in the munition factories has not yet been satisfied. Students 
are urgently needed for engineering, and there is a good 
opportunity for educated girls of a robust type and for women 
who have proved their vigour in their chosen path of life. 
The work to be done involves tool-setting, machine operations 
in which great precision and keenness of judgment are essen- 
tial, and various processes in the construction of aeroplane 
engines. The success of women in these expert processes i8 
now beyond doubt. The training classes which have been 
established by the Ministry of Munitions have already turned 
out many hundreds of efficient workers. The preliminary 
training lasts from eight to nine weeks, and during that 
period a maintenance allowance of 25s. per week is given to 
approved students. All women able to undertake skilled work 
of the kind required should apply in writing to the Ministry 
of Munitions (Training Department), 6, Whitehall Gardens, 
London, 8.W.—Morning Post. 


German Preparations for Trade in China.—According to 
the Vossische Zeitung (Berlin), of February 9th, active pre- 
parations are being made in Germany to revive and strengthen 
intercourse with China. The German China Association, it 
is stated, has carried out a scheme whereby young Chinamen 
have been taken into German industrial establishments. Lec- 
tures and visits to factories and works have been arranged 
for the Chinese students in Germany, with a view to acquaint- 
ing them with German industrial achievements. In order to 
provide a supply of young German traders and technical 
specialists with a knowledge of Chinese, the Association, in 
co-operation with the Oriental Seminar of Berlin University, 
has instituted elementary courses in colloquial Chinese, for 
which many students are stated to have been enrolled.— 
Board of Trade Journal. 


American Central Station Industry and War Possibilities. 
—The American Electrical Review and Western Electrician 
for February 17th devotes its leading article to the threaten- 
ing war situation aud the preparedness of the central station 
industry to fulfil its part in whatever may occur. We make 
the following extracts :— 

“To-day the country stands at the brink of an unknown 
situation, one that has passed beyond the country’s ability to 
control. The future is pregnant with uncertainties; at any 
moment latent possibilities may arise to become stern reali- 
ties. While uncertainty lurks broadcast over the land every- 
where is to be found feverish excitement and frenzied effort 
in preparation for whatever the future may have in store. 
Jt is a time when much has to be done, when the time in 
which to do it may be short. Forced outputs are the order 
of the day. . .. 

“The central-station industry stands prepared, already 
mobilised. ready to serve the individual, the community, and 
the nation, whether for peace or war. Solidly and surely 
founded it stands, the central-station industry, not the crea- 
tion of a moment’s hasty frenzied action, but the evolution 
of wise, far-sighted policies, careful and painstaking develop- 
ment, and judicious fostering. Long since have intensive co- 
operation and, unified effort been the keynotes for the cheap 
and reliable generation, transmission, and utilisation of elec- 
trical energy. Unification of effort has come out of duplica- 
tion, co-operation has grown out of competition, and efficient 
monopoly has absorbed the agglomerations of concerns of all 
sorts and sizes, giving us what we have to-day—cheap, reli- 
able power, flexible, ever ready in bulk or the smallest quan- 
titv. Out of war-stricken Europe word has come from time 
to time of the value of central-station service, of how it has 
made possible the conservation of materials of the warring 
nations. of how it has enabled forced production to be ob- 
tained where existed a scarcity of labour, and time was 
short. This country is fortunate in the extreme in not know- 
ing the stress of necessity that arises from the insatiate 
demands of war in our midst. We are fortunate indeed in 
being privileged to be. able to wWatch-and, Jearn afar lessons 
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being taught by the dire suffering and agony of others. Peace 
or war, the central-station industry is mobilised in readiness 
to serve the individual, the community, and the nation. ‘Take 
advantage of it now, for there is no time like the present, and 
this applies with more than usual truth in the present in- 
stance. Extensions to existing plants are handicapped by the 
scarcity of machinery and inability to obtain immediate or 
quick deliveries. It will in the majority of cases be found 
quicker, cheaper, and eventually the more pleasing. to resort 
to central-station service. The nation-wide coal shortage is 
driving many to central-station service. The larger the con- 
sumer the less likely is he to suffer from coal shortage, be- 
cause he is better able to guard against embargoes, congested 
railroads, and those other factors causing erratic deliveries, 
sporadic famines, and fluctuating prices. The user of central- 
station service is practically immune from the condition of 
the coal market, whereas the owner of an isolated plant is 
constantly faced with the problems of reduced working hours, 
restricted outputs, fluctuating costs, and uncertain deliveries. 

“ Vast numbers of industrial concerns are flocking to central- 
station. service, entirely or in part. Many are finding the 
present tine particularly opportune to abolish their isolated 
plant and substitute central-station energy entirely because the 
price of scrap metal is high, as high as it may reasonably be 
expected to attain, and selling their isolated plant now realises 
handsome profit in addition to the economy and convenience 
that accrue in the way of greater available space, lower energy 
charges, we., from central-station service.” 


Exemption Applications.—Before the East Central of 
Yorkshire Appeal aan: the Military appealed avainst exemp 
tion held by N. Tate (23), engaged as a mechanical draughts- 
man with the Yorkshire Power Co. ‘The appeal was allowed, 
and the calling-up deferred until the middle of April. 

At Llandudno, the Llandudno and Colwyn Bay Electrie 
Railway Co. appealed for an electric car driver, who is in 
a low category. The general manager, Mr. A. G. Balfour, 
said that they had just voluntarily released two Class A men. 
It was necessary to have a staff of competent drivers and 
mechanics. The Military Representative suggested that a re- 
duced service of cars should be run in order to release more 
men, The man appealed for was conditionally exempted. 

At Bexhill-on-Sea, Messrs. J. L. French & Co. appealed for 
further exemption for Mr. H. E. Mullinger, manayer of their 
electrical department, in order to complete several contracts. 
Appeal disallowed; calling-up fixed for April 7th. 

Four tramway drivers, aged respectively 30, 31, 34, and 37, 
Were appealed for at Birkenhead by the Corporation. It was 
stated that the men were selected out of 20 in the service to 
be substituted. Exemption was refused, and the cases were 
referred for substitution. 

Maidstone Tribunal has withdrawn, on the appeal of the 
Military, conditional exemption held by J. Bowden (39), wire- 
man, formerly engaged in the Corporation electric light de- 
partinent. 

Before the South Yorkshire Appeal Court, the Mexborough 
and Swinton Tramway Co. appealed for a switchboard atten- 
dant. The local Tribunal had given exemption until April 
loth, but recommended that an older man should be trained 
for the work. The Military Representative stated that the 
man was 21, single, passed for general service, and had had 
a vear’s exemption. The appeal waa dismissed, 

Before the Herts. Appeal Court, on March 3rd, the North 
Metropolitan Electrical Power Supply Co., Ltd., appealed for 
Mr. A. Brown (25), senior clerk and cashier at St. Albans, 
placed in Class B3. On behalf of the company it was stated 
that it was intended that the whole of the staff should enrol 
for national service, and Mr. Brown promised to enrol. Sub- 
ject to that, six months’ exemption was granted. 

At Peterborough, appeals were entered by the Electric 
Traction Co. for J. G. Manning (28, Class A), tramway elec- 
trician; B. A. Sowter (30, B2), electric car fitter and turner: 
and I. G. Jessop (29, B2), mechanic and driver. The two 
former were granted until April 9th, and the last-named was 
conditionally exempted 

At Reigate, the Tribunal has granted temporary exemption 
until May 6th to J. G. Toonjan (2s), shift engineer at the 
Corporation electricity. works. 

At Deal, an appeal was made for ©. H. J. Graves, elec- 
thieian at the South-Eastern Hotel It transpired that an 
elderly substitute had been obtained, and a short period was 
sought to make him better acqutinted with the work. The 
Tribunal granted a fortnight bevond March 19th, when the 
previous exemption expires. 

After a review, the Folkestone Tribunal has confirmed con- 
ditional exemption held by Mr. Marchant (41), on the stall 
of the Electrie Light Co. 

At Aldershot, on March fth, the Traction Co. appealed 
for A. J. Chitty (30, in Class A). foreman engineer fitter, 
clanned to be in a certified occupation. The Tribunal decided 
that the man was not in a certified occupation, and thev 
allowed a final month for the company to make arrangements. 


za Se ee ee 


Diesel Engine Making in Sweden.—A new company 
has been formed in Stockholm, with a capital of over £1,100,000. 
for the manufacture of Diesel motors.— Zi mes, 


Ld “` 


. Was no doubt that during the. first part of the corresponder 


LEGAL. 


BACKNER r. MILE END PALLADIUM, LTD. 


IN the King's Bench Division, on March 7th. before Mr. Jaz:> 
Shearman and a common jury, an action was heard in which Artis 
and Constance Backner, kinematograph artistes, sued the Mile F: 
Pailadium. Ltd., to recover damages in respect of personal injur. 
caused to the female plaintif by contact with an eletr. , 
generator used for the supply of light at the Palladium, and a~ | 
for loss caused to both the plaintiffa through failure to keep p^- | 
fessional engapyements on account of the lady's injuries. T. 

case for the plaintiffs was that in January, 1916, they wer | 
performing at the time in what are known as “synchroni~' | 
pictures.” and the lady was shown a certain room for the parys~ | 
of changing her theatrical dress. In this room was the dynar | 
and the female plaintiff said that her dress was caught in it. aw: 
she was drawn to the dynamo. and her knee and leg injured. \- 
the result of the injury, the female plaintiff had to have metia. 
attention, and both the plaintiffs suffered loss through inability * 


‘carry out booked engagements at other kinema houses. T.e 


breach of duty. and they denied liability to pay compensation. 
The jury found for the plaintiffs. and awarded £50, a’ 
judgment was entered accordingly, with costs, 


} 
J 
defendants denied that they were guilty of any negligence = | 
{ 


LEAVING CERTIFICATE, 
AT Bolton Munitions Tribunal, last week. an electrician emplor! 3 
by the Corporation applied for a leaving certificate. on the gruz. 
that his skill and qualifications were not employed to the lbe: 
national interest in his present employinent. He wished to get 
local Council's electrical distribution plant to take charge. H- 
present wages were only two guineas per week. while at the ot: 
place he could yet £2 10s. 

It was stated that applicant was engaged on work of yrs 
National importance, inasmuch as he was keeping the plant going i 
the production of material for which the Government was pressini 
The Corporation had spent over £7,000 to install additional plar 
and if this man went away they had no man tọ replace him. 

The leaving certificate was refused. 


CLAIM FOR THEATRE ELECTRICAL INSTALLATION. 


Mr. PoLLock, High Courts Official Referee. on March 7th. vai- 
his reserved judgment in the action in which Messrs. F. W. Vauzlan 
and Co., Ltd.. eieetrival engineers, Islington, claimed the halan. 
of the contract price (¢£1.700) and extras for putting up x 
electrical installation at the Golder’s Green Theatre of Varieties tv: 
the Golders Green Amusement and Development Co.. Ltd.. wt: 
were the defendants. The case has already been reported in ow 
pages. 

The OFFICIAL REFEREE, in giving judgment, said that of tc 
contract price there war an unpaid balance of £609, in addition t 
which the plaintiffs claimed £382 for goods sold and delivers 
The defendants adinitted the contract, but denied that it had te: 
properly executed. and claimed that they had had to do var- 
things which were left undone. They also denied that they i». 
received proper notice of the assignment of the old company to ti- 
new (plaintiffs), and they counterclaimed for a large amount. H- 
(the Referee) was satisfied, upon the case put before him © 
behalf of the defendant company, that there was no prow 
notice of assignment of the old company to the new compar: 
which would make the defendants liable in an action brough: !s 
the assignees. The question then arose as to what were tz- 
respective rights of the parties in respect of the contract. Ther 


between the parties, the plaintiffs thought they were in a posit.” 
to sue upon the contract: but, in his opinion, they were noi: 
that position, and all they could sue upon was the assignme:' 
Supposing there were any balance beyond the set-off, the defends::- 
could not recover it from the plaintiff company. The plaintu?: 
had launched their case entirely upon the contract—and their rist 
to recover on the amount of the contract—and they now sons} 
to base their claim for extras on a quantum meruit. In his opinn»: 
they could not do that. When parties had done work on : 
contract, they could not depart from it, and must necessarily =! 
upon the contract. In his opinion, Mr. Crew did not. and cou: 
not. make any variation in reyard to the area of the cables. i) 
Mr. Mitchell had said that they might have an extra in regard to: 
It wax pointed out that the cables required by the contract wou 
have cost a preat deal more than was allowed by the contra.’ 
For extras. an order in writing was required, but no such onic: 
were given ; and, moreover, he was not satisfied that the contr 
Was carried out in accordance with the specification. In regard : 
other items. he had looked at the case in this way. Mr. Crew. wi 
had acted on behalf of the defendant company, had said that «: 
tain things were ordered by the managers, and it was hardly fa. 
under the circumstances for the defendants to say that they wou. 
not pay. In the result. he found that £744 was due to the plar 
tiffs. from which had to be deducted £130 to complete, making t: 
amount £614. In addition, they were entitled to £50 balance . 
the contract, and other small amounts, making the sum due to: 
plaintiffs on the claim £64. As to the set-off he thought, hav. 
revard to the evidence, the sum of £700 for the cables was qu. 
moderate, and as to the other matters, he awarded £3. 

Mr. POLLOCK, K.C.. said.that the result of the judgment, at 
arranyingothecfiyiires, was thatit. wiped out the claim of te 


- world how to get an agglomerated body of tungsten. 
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and left a balance of £186 due to the defendants. He, therefore, 
akel for judgment for the defendants on the claim and the 
set-off. 

The REFEREE said there would be judgment for the defendants 
on balance of claim and set-off, with costs, and the counterclaim 
would be dismissed, without costs. 

A stay of execution was refused. 


` 


BRITISH THOMSON-HousTON Co., LTD., 7. DURAM, LTD. 


_ THIS case came before the Court of Appeal, composed of the Master 
` of the Rolls and Lords Justices Warrington and Scrutton. on 
Tuesday last week, upon the appeal of the plaintiffs from a judg- 
ment of Mr. Justice Astbury, in the Chancery Division, in favour 
of the defendants. 

Mr. A. J. Walter, K.C., Mr. Colefax. K.C., and Mr. J. H. Gray 
appeared in support of the appeal.‘and Mr. T. Terrell. K.C., Mr. 

Kerby, K.C., and Mr. Courtney Terrell for the respondents. 
= MR. WALTER said the appeal was from a judgment. of Mr. 
Justice Astbury in December last. The action was originally for 
- the infringement of two patents by the defendants, but the appeal 
was only with regard to the patent of 1906. Mr. Justice Astbury 
had dismissed the action on the ground that the plaintiffs’ patent 
© was bad for want of subject-matter. After explaining the circum- 
stances, he dealt exhaustively with the evidence given in the 
Court below and all alleged anticipations on which the defendants 
relied, and contended that nobody before the present patentee had 
ever solved the problem which he had successfully solved, and 
which had -proved of the greatest importance and utility. The 
plaintiffs’ patent was worth hundreds of thousands of pounds, and 
had undoubtedly contributed valuable information as to the 
metallurgy of tungsten. 

Mk. COLEFAX having followed on the same side, 

Mr. TERRELL, in support of the judgment of Mr. Justice 
Astbury, said that the view that the respondents wished to put 
hefore the Court was that the plaintiffs’ patent never did anything 
at all, and that the present action was brought for the purpose 
of trying to see whether the persons owning the patent could not 
reap the reward due to other inventors. His learned friends on 
the other side had been floundering for a long time in this case. 
and at last were crystallised down to one or two things—one of 
which was that nobody had ever made tungsten in the form of a 
. rod before. But the patentee claimed a vast amount more than 
that. If it was electrically conductive, it did not matter whether 
it was a rod or a block. The patentee had put in two claims, one 
of which was “electrically heated,” and the other was `“ general.” 
He did not limit himself to a rod, but a piece of solid metal which 
was capable of being heated, and, when heated, hammered. 

LoRD JUSTICE WARRINGTON : He does not in his description 
‘necessarily contemplate heating by electricity ’ 

MR. TERRELL: No. 

Mr. WALTER: We never suggested it. 

LorD JUSTICE WARRINGTON: What is the meaning of the 
claim ? 

Mr. WALTER: A special form of wire which is being treated 
electrically. 

Mr. TERRELL: It is plain it is not limited to the metal tungsten 
in the form of a rod. It is much more general than that. I say 
it is a patent for making tungsten in any form, and, when hot. 


hammering it into any shape. Before the date of the patent it. 


was known that you could make incandescent filaments of tungsten. 
The minute you are told that these highly refractory metals are 
capable of being consolidated by being made intensely hot in the 
battered form, you have got the whole thing. Wilson, Moissan 
and Welsbach told you that. 

_ LORD JUSTICE WARRINGTON: And Just and Hanaman told 
you that. 

Mr. TERRELL: Yes. Dealing with Moissan, Mr. Terrell said it 
was beyond doubt that Moissan had in his possession pure coherent 
malleable tungsten. The secret of the malleability of tungsten 
was that you elongated the crystals. That was all it came to. In 
conclusion, he submitted. on the face of the plaintiffs’ specification. 
there was no subject matter, and that on the face of the specifica- 
tion it was blown out of Court. He also contended that the alleged 
invention was completely anticipated by Moissan and Siemens. 
For these reasons he contended that the appeal failed. 

Mr. HALL followed on the same side. 

On Monday, Mr. WALTER replied on behalf of the appellants, 
contending that the plaintiffs’ patentee was the first to tell the 
He sub- 
mitted that the plaintiffs’ patentee was on absolutely sound ground, 
and that the attack made on the specification was not one warranted 
by the Iaw relating to patents in this country. He asked the Court 
to allow the appeal, and to grant the appellants the relief they 
claimed. 

Judgment was reserved. 


A TRAMCAR ACCIDENT CLAIM. 


AT Glamorgan Assizes, David Williams, contractor, of Caerphilly, 

was awarded £700 damages against the Rhondda Tramways Co. for 

pee eee às a result of the sudden stoppage of a tramcar.— 
imes. 


BRITISH POWER, TRACTION, &c., Co., LTD., r. HODGSON. 


MR. JU8TICE PETERSON, in the Chancery Division on Tuesday. 
disposed of a summons by which the plaintiffs in this action 
claimed taxation against the defendant of the costs since the judg- 
ment, given eo long ago as 1905. 


. Names Act. 
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By consent judgment was given against the defendant in respect 
of certain alleged breaches of trust, and £7,652 lls. lld. was 
found due from him underthat judgment. Between the issue of the 
writ and judgment the defendant became a bankrupt, but the 
bankruptcy having been annulled, the Court recently held that as 
the judgment was based upon legal fraud. the defendant was not 
absolved from liability under it by the bankruptcy. 

On behalf of the defendant. it was now argued that though the 
bankruptcy did not absolve him from liability as regards the judg- 
ment it did with respect to subsequent costs. f 

His LoRDpsHIP. however, did not accede to that view, and directed 
taxation as asked for by the plaintiffs. 


BUSINESS NOTES. 


Federation of British Industries. —A report of the first 
general meeting of this Federation, held On March 2nd. was pub- 
lished in a number of daily papers on Monday last. Mr. F. Dudley 
Docker. C.B., who presided, said that the membership had now 
reached a total of 269 firms and individuals and 50 associations, 
with 18 applicants awaiting election. making a total of 337. He 
thought in the near future it would be increased to at least 1,000. 
They were engaged upon a great experiment, upon which the whole 
future prosperity of the country might depend. but they could 
not carry it on with their hands tied. They must be free to develop 
perhaps into a Federation of Associations, perhaps into some other 
type of organisation. They had chosen certain principles, which 
they intended to observe, and their object was to secure united 
action by the manufacturers of the country through a national 
federation for the development of the industry of the country. If 
they tried to lay down a fixed programme of policy before they had 
included in their membership all the manufacturing interests of 
the country. they could not become a national federation; they 
would only be a Federation of the persons who happened to agree 
with that programme. If they adopted an immutable form of con- 
stitution they would lose the chance of learning froin their mis- 
takes, and in an experiment so novel as the attempt to secure 
united action by British manufacturers they were bound to make 


-many mistakes. They must first get together and learn to consult 


each other before they took action. and to modify their individual 
wishes and views, so as to conform to the common good. When 
they had done that they could take vigorous and united action, and 
from that consultation and action they could develop a constitution 
and a policy based upon a practical experience of their require- 
ments. Mr. Docker referred to arrangements made with other 
bodies formed with objects -not dissimilar to those of the Federa- 
tion. for application to the Federation, notably the Employers’ 
Parliamentary Association, by which the various district branches 
of that Association would become branches of the Federation. 
The British Manufacturers’ Association (a body chiefly composed of 
smaller manufacturers) had joined as an Association. The British 
Empire Producers’ Association was also working, toa certain extent, 
in. conjunction with the Federation. there being a Joint Committee 
of the two bodies, which met at stated periods to discuss 
matters of mutual interest. Satisfactory arrangements had been 
made also with the Engineering Employers’ Federation to work in 
co-operation. The question of their relations with Labour called 
for all the patience. tact, and consideration that they could com- 
mand. If the Federation did nothing more than it had done 
already to bring Capital and Labour together, it would be an 
achievement to be proud of. Meetings of Employers and Labour 
held at Birmingham. Cardiff, Manchester, kc., had had a good 
effect, and the atmosphere of friendliness and co-operation which 
they had engendered would make subsequent negotiations with 
Labour more easy and more productive. It would be necessary to 
speak plainly to Labour in future. not to be afraid to ask 
for what they wanted. and not to be afraid to give what 
they ought to give for fear of something more being demanded. 
The welfare of the Empire was essentially dependent upon the 
existence of a satisfactory understanding between Employers and 
Employed, and he hoped that the Federation would play an im- 
portant part in promoting such an understanding. Other matters 
briefly touched upon by Mr. Docker were the questions of a Trade 
Bank and organised education. 


Book Notices.—Guide to the Registration of Business 
By Kenneth Brown. London: Sir Isaac Pitman and 
Sons, Ltd. 1s. net.—The author had occasion to prepare a synopsis 
of the provisions of the Act named, for the members of the Whole- 
sale Grocers’ and Provision Merchants’ Alliance, Ltd., and being 
deluged with inquiries, he has elaborated that synopsis in this 
book. He deals with many difficulties which the queries raised 
show business men to feel as to the Act. We need say nothing 
more to suggest the potential usefulness of this publication. 

“Science Abstracts.’ A and B. Vol. XX. Part II. February 
26th, 1917. London: E. & F. N. Spon, Ltd. Price 1s. 6d. each 
net. 

“ Atoms.” By J. Perrin. Translated by D. Le Hammick. 
London : Constable & Co. Price 6s. net. 

“ Manual of Reinforced Concrete.” By C. F. Marsh and W. Dunn. 
London : Constable & Co. Price 10s. 6d. net. 


Fined;—A local firm of electrical engineers complained, at 


. Oldham Munition Court, that three workmen had absented them- 


selves from work. They were cach earning over #3 a week. A 
fine of 198. was imposed in each vase. A~ = -, « & 
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New Companies in France.—A new company has lately 
been formed in Lyons (13, Rue Grolte), with a capital of £20,000, 
and the title La Société Electro-Mctallurgie d'Auvergne, to engage 
in the electrical production of ferro-silicon and other alloys, special 
steels. and all classes of electrometallurgical and electrochemical 
products. 

A new company has lately been formed in Paris (9. Place des 
Ternes), with a capital of £40,000, and the title La Compagnie des 
Machines et Magnétos Zenith, to engage in the manufacture of 
ignition magnetos for motor vehicles. 


Catalogues and Lists — British THoMson-Hovuston 
Co., LTD., 77, Upper Thames Street, E.C.—Catalozue of 28 pages, 
detailing and pricing “ Paramho `“ wires and cables. and acces- 
sories for the useof wiremen. These wires, cables. and flexible cords 
are made in accordance with the C.M.A. specifications, and are sup- 
plied in several grades to meet various conditions of service. Large 
stocks of practically all the cables and accessories listed are held 
at Mazda House. 

Messrs. T. W. BrRoapBENT, Ltb., Victoria Electrical Works, 
East Parade, Huddersfield.—Eight-page leaflet (No. 5) containing 
description and tabulated particulars and prices of their N-type 
squirrel-cage motors. Copies may he obtained on application. 

MEssrs. VINCENT ROBERTS & Co., Leeds.—-Eight-page illus- 
trated pamphlet. describing their new patent electrolvser for use 
on board ship, in hospitals. ác., its construction, mode of working, 
and utility. 


Trade with Italy——The Br itish Chamber of Commerce 
for Italy, at Genoa, includes the following in its latest lists of 
openings for British articles in Italian markets :— 

No. 1,247. Works at Turin would buy: Electric lamps and electric motors, 

c T.S.T.A.T. 

No. 1,252.—Party at Foggio Imilia would buy: Electric lamps, wire, insu- 
lators, apparatus, and other electric sundries. R.S.T. 

No. 1.262. “Merchant at Turin would handle: Electrical articles, electric 
Jamps and accessories, illumination plants, &c., engineering articles for 
mechanical engineering, ammunition works, tools. T.D.G. 5. 

No. 1.263.--Party at Rome would represent, or buy for own acconnt: 
Manufacturers of machinery and tools. R.M.P. 

No. 1,266.--Party at Rome would represent manufacturers of: Industrial 
machinery, electric motors, &¢. R.V.D.A.O. 


Liquidations.— ELECTRIC Ramway anp Tramway 
CARRIAGE WORKS. LTD.. BRITISH ELECTRIC Car Co.. LTD.. and 
GEORGE F. MILNES & Co.. LrTD.—- Meetings are called at Manchester 
for April 10th, to hear an account of the winding up from the 
liquidator. 

QUARZLAMPEN GESELLSCHAFT. M.B.H.--The Controller. Mr. 
R. W. Brown, 12, Old Square, Lincoln's Inn, W.C., has applied for 
his release. 

EXCEL WATER CIRCULATOR Co.. LTD. -This company is winding 
up voluntarily, with Mr. F. E. Smith, 3, St. Helen's Place, E.C., as 
liquidator. Meeting of creditors. March 27th. 

“ DAC” ACCUMULATOR SYNDICATE, LTD. --Creditors should send 
particulars of their debts. &c.. to the liquidator (Mr. H. C. Bound, 
61 and 62. Lincoln’s Inn Fields. W.C.), by April 9th. Meeting to 
hear account of liquidation, April 20th. 


LIGHTING AND iD POWER NOTES. 


Accrington.— At the menting eei the T.C., Ald. Higham, 
referring to the revised and increased scale of charges for elec- 
tricity, said that all consumers were being asked to bear some of 
the added cost of production. The additional charges were sufti- 
cient to meet the added cost, and the Committee hoped that in the 
year commencing April Ist the works would be self-supporting. 
with possibly a little surplus: one of their largest consumers had 
waived their electricity contract. which did not expire until 1915, 
and had entered into a new agreement at a higher price. 


Aldershot.—Addressing the meeting of the Aldershot 
Gas. Water and District Lighting Co., Mr. W. T. Robertson. the 
chairman, said that the electricity department had completed its 
second year, and the results had been marvellous. It was extra- 
ordinary to start a new business, and at the end of the second year to 
be able to place on record that it was paying its expenses. He did not 
know that there were very many electric light companies in the 
country which could start their business de noro, and in two ‘years 
record that it was paying its expenses. 


Australia—The working of the Perth (W.A.) City 
Council’s electrical undertaking for the year ended October 31st 
last, resulted in an output sold of 5.777,182 units, an increase of 
. 8 per cent. over the previous year. The number of connections 


increased 11°33 per cent. to 8,015. The general manager reported 


that the greater portion of the apparatus for changing the con-: 


sumers’ installations had been received, and the rewiring of con- 
sumers’ premises for the A.C. system had been completed. Great 
progress had been made in rearranging the distribution system for 
the new supply, some 10 miles of fourth wires have been erected. 
and small extensions of pole lines have been made. The total 
length of pole lines is 114°] miles. The wires have been attached 
to.extensions of the steel tramway poles in the principal city 
streets, and about 300 wooden and steel poles have been taken 
down, thus greatly improviny the appearance of the streets. The 
gross profit on the electric supply was £37,937, as compared with 
£37,725 in 1915. The expenditure to date in connection with the 


new electric system totale £112,878. including all new building: 
plant. consumers’ apparatus, and labour, and it is estimated that a 
further sum of £49,000 will be required to complete the con version.— 
Commonicealth Engineer, 

The Mayor of Subiaco (W.A.) in a report states that. owing t 
the continually increasing demands on the capacity of the electri 
lighting plant. the question of extensions will have to be take: 
into consideration shortly. 

The Echuca B.C. (Vic.) has rejected the proposal of the Milo (. 
to install electric lighting and pumping. Inquiries are to be in~: 
tuted as to whether a loan could be obtained for a municipa 
electrical scheme. 

The Victoria Park ( W.A.) Council proposes borrowing £3.04) u 
varry out electric light installations. in addition to other works. 

The Gladstone T.C. (Queensland) has decided to accept an offer t+ 
lixyht the streets with electricity. at a total cost of £210, fr 
14 lamps of 350 c.P. The offer included the erection, supply, ari 
maintenance of the lights for 22 nights each calendar month. azi 
the increased cost on the present syatem of lighting will ameun 
to €110 per annum. The offer is for a 10 years’ agreement.— 
Tenders, 


Belfast.—The deputation recently appointed to wai 
upon Sir John Snell on the subject of extension of the electricity 
undertaking. has submitted a report to the Tramways and E=- 
tricity Committee ; consideration is held over pending the reve: 
of Sir John Snell's report. 

The latter is understood to advise certain small expenditur 
on the existing plant, which it is considered will be able te 
meet the peak loads of another winter with plant in reserve to tb- 
extent of 3.400 Kw. Sir John advises the Committee to comp.« 
all its plans for the new station at Hamilton Road. so as to be abh- 
to carry out the work at a favourable opportunity. Acoording t 
the statement of the Committee. the margin of plant at the eix- 
tricity station was so small that it war necessary to refuse new 
consumers, and about 60 applications have been held up for tha 
reason, which are now to be proceeded with. 


Birkenhead.— PRICE INcREASE.—The Electricity Cer- 
mittee recommends that from April Ist the charge for electrics 
for lighting be increased by 5 per cent.. and in the case of pre- 
payment meters from dd. to 5}d. within the borough, and from èi 
to 6{d. per unit outside the borough. 


Bradford.—The T.C. has given authority to the ele- 
trical engineer to proceed with the new cooling tower foundatisn: 
and also to prepare a scheme for additional cooling tower 
Tenders to be invited for the same, - 

The Electricity Committee has authorised the purchase of tw- 
electric (5-ton) chassis and one petrol (25-cwt.) tipping wagon for 
the leading of coal and ash to and from the Valley Road works. 
This has been necessitated by the shortage of carters and vehicles 


Buckfastleigh.— The U.D.C. has assented to the Electric: 
Co. using overhead mains for the supply of current to a los 
hospital at Bigadon for the period of the war and the year after 
at the company’s risk. 


Chorley —WorkKuoUsE LIGHTING.—The Guardians hav- 
had under consideration a report by Mr. A. W. Paul. consultiz. 
engineer, as to the lighting. &c.. of the workhouse, recommendi:. 
the installation of a steam-driven electric lighting plant. th- 
exhaust steam from this plant to be used in the calorifier® fer 
heating and hot water supply. and have decided that Mr. Pau 
draw up a scheme for the work. 


Continental.— Russta.—A note from Abo, Finland. s- 
that the charge for energy has been increased there by 10 pennis =” 
KW.-hour for motor power: Moscow advices announce an adrar% 
in the price by the Electricity Transmission Co., and simis 
announcements come from Veaborg, Kishinieff. Elizabetgrs 
Taganrog. Nizhni-Novgorod, Kazan, &c., where the price of curry 
has either been advanced. or the step is under consideration. 

The Reveal T.C.. owing to the serious condition of the municipa 
electrical station, has asked subscribers to use as little current = 
possible.so that the lighting of the town and the water supply ms: 
not be interfered with. 

The demand on the Kieff electrical station has grown to suc 
an extent, that trouble will result unless many consumers redu 
their demand. It is proposed to increase the price to users. 

A note from Lutsk says that when the Austrians left that tow: 
they destroyed the electric lighting station, so that for a leu 
period the inhabitants passed their nights in darkness. The news- 
sary repairs have now been effected. and the town js illuminated = 
the ev ening. 

The assistant town governor of Odessa, Mr. L. N. Metchnikof 
has submitted a report to the Council suggesting that. in view o! 
the difficulty in ohtaining coal, water power should be used. Ti- 
first year's cost is estimated at 54.000 roubles. The present annus: 
cost is 53.000 roubles. In consequence of the bad quality of tb- 
coal used at the electrical station. its output is affected, particulari? 
between the hours of 6 and 7 p.m., when it has to carry its ful. 
load, and certain less important districts have to be cut out. 

Besides being engaged on the proposal to raise the price of electr». 
current, the Elizabetgrad T.C. is suffering from a lack of met:r- 
which were long ago ordered by the town, but have not yet bez 
delivered. It has been decided to make a fixed price for 25-c.P. 
lamps for a year, which would obviate the need for meters. 

The Smolensk T.C. has bought up the local electrical company : 
concern for 500.000 roubles. 

On October 4th, O.S.. 1916. the Kief T.C. decided to increase th= 
tax on current from 5 to 20 par cent. to meet various increase: 
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expenses falling on the town ; it is now protested that this tax is 
Pr heavy burden out of all proportion to any advantage obtained 
rom it. : i 

On the proposition of the General Governor, the electrical station 
belonging to O. Mazing, in Omsk, has been sequestrated, and passes 
under the control of the Board of Land and Government Pro- 
perties, according to the decree of the Council of Ministers, duly 
confirmed. 


Dublin.—The Citizens’ Association Executive has entered 


a protest against the action of the Corporation Housing Committee 
in having, without an estimate from an outside firm, placed con- 
tracts for electric lighting valued at £230, with the Corporation 
electricity department. . 

Eccles.—The Council has obtained terms for a bulk 
supply of energy from the Lancs. Electric Power Co. 

Elland.—In order to give the Council a concrete case to 
work upon, Mr. Holroyd, a member of the Council, offered, at a 
recent meeting of the Electricity Committee, to take current on a 
standing charge of 15 per cent. of the rateable value of his house, 
plus }d. per unit for current used, and to sign an agreement that 
the Council should not lose anything through the experiment. The 
offer was accepted. 

Gloucester.—The Electricity Department reported that 
the energy sold during the month of January was 189,000 units, 
being an increase of nearly 23,000 units, and the traction output 
44,300 units, showing an increase of over 4,000 units, as compared 
with the corresponding month of last year. 

Ilford.—PRoposrev Loan.—Correspondence is proceeding 
between the,Council and the L.G.B. with regard to an application 
by the former for sanction to borrow £10,000 to utilise steam at 
the refuse destructor works, and augment the supply of electricity. 

Kirkcaidy.—PRoposep PLANT ExtENstons.—The Elec- 
tricity Committee having rejected the recommendation of Sir J. 
Snell that the present gencrating station should be sold to the Fife 
Electric Power Co., and that electricity should be purchased from 
the company. the manager has submitted two schemes for the con- 


sideration of the Committee :—(1) Remodelling the existing 


generating station, at an estimated cost of £19,000; (2) to erect a 
new station near the sea in the near future, and to make temporary 
extensions at the present station to tide over the next 3 or 4 
years, at an estimated cost of £25,000. Without committing itself 
to any scheme, the Committee decided to recommend the T.C. to 
apply to the Secretary for Scotland and the Treasury for permission 
to borrow £27,000. 

London.—The Kensington Conncil has agreed to the 
conversion of 52 street lampe from series to parallel working, at an 
estimated cost of £72; the Council has also agreed to extend the 
period during which the Notting Hill Co. may charge 6d. per unit 
to September 30th next. 

FuLHAM.—The Electricity Committee has recommended the B.C. 
to increase the charges for electricity by 5 per cent. 

Motherwell.—ProrosrpD PLANT EXTENSIONS.—A report 
prepared by a Sub-Committee of the T.C. on the necessity of 
increasing the generating plant. with a view to meeting prospec- 
tive demands, states that the day load has increased by 50 per cent. 
during the last two years, and that shortly 1.000 additional H.P. 
for motors will be required. Of the three suggested methods of 
increasing the available power, (1) purchasing in bulk from the 
Clyde Valley Co., was impossible, because the company’s plant was 
fully loaded; (2) the possibility of building a new works, was 
rather doubtful : and (3) the remaining scheme, of extending the 
present works, involves the removal of certain plant and substi- 
tuting a 2,000-KW. turbo-alternator, which would increase the total 
plant capacity by about 1,600 kw. It is proposed to adopt the 
H.T. alternating system of generation and supply to large con- 
sumers, and the estimated saving by introducing such plant is 
about £1,500 per annum. To carry out this work, it is proposed 
to ask for sanction to a loan of £30,000. 

New Zealand.—lIt has been estimated that owing to the 
increased use of electricity in Christchurch, from the Lake Cole- 
ridge hydro-electric plant, the amount of coal received in the city 
last year showed a decrease of 27,000 tons as compared with the 
amount of coal normally used.— Commonwealth Engineer. 

Pontypridd.— YEaR’s WorKING.—The accounts of the 
Council's electricity undertaking for the year ended March, 1916, 
show a total revenue of £12,468, as against £11,557 in the previous 
year ; and after meeting all charges, a profit of £374 is shown, as 
against an even balance in the previous year. Contributions to 
sinking fund in respect of working-capital loan, and capital 
expenditure out of revenue in respect of plant on hire amounted 
to £1,827, towards which rate aid contributed £1,130: and after 
allowing for various balances brought in, a deficit of £171 was 
carried forward. Some 1,630,150 units were sold, the maximum 
load amounting to 922 Kw. 

Sheffield. —According to the Sheffield Independent, the 
Lord Mayor, the Deputy Lord Mayor, town clerk, and the 
manager of the electricity department had an interview in the 
House of Commons, last week, with the local members of Parlia- 
ment, concerning the proposed new power station at Sheffield. It 
was agreed to prepare an amended scheme to submit to the 
authorities, which can be utilised for approved industrial purposes 
at an early date. 

PROV. ORDER.—The B. of T. is to hold an inquiry into the ap- 
plication for an electric lighting prov. order for Wortley ; Sheffield 
Corporation is objecting to the Order, and has engaged counsel. 


Shipston-on-Stour.—The B. of G. has received from the 
Receiver of the old Electric Light Co. an account for £20, together 
with a letter asserting that the Board had not fulfilled its part of 
the contract, which contained a penalty clause of 2s. per hour 
during which there was no light. The time during which there 
was no light was 162 hours. The Board has decided to ask the 
Receiver where it had failed to carry out the agreement. 


Sleaford.— PRICE INCREASE.—The U.D.C. has decided 
to increase the charges for current by 4d. per unit for lighting and 
heating, and by }d. per unit for power. 


South Africa.—According to the Cape of Good Hope 
Official Gazette, the Electric Light Regulations framed by the 
Paarl (C.P.) Municipal Council, under the provisions of Ordinance 
No. 6, of 1911, have been approved by the Administrator.— Board 
of Trade Journal, 

JOHANNESBURG CABLE TROUBLE.—The Municipal Council is 
proposing to renew certain of the heavy direct-current feeders, 
each consisting of two cables of 1 sq. in. cross section, which 
supply the town area. Ten of the 13 feeders were laid in 1905-6 
to the specification of Messrs. Mordey & Dawbarn, and were of the 
paper and bitumen-insulated steel-armoured type ; these after a 
few years led to serious faults, owing to the decentralisation of the 
conductor, and in 1912 they were relaid solid in troughs, with the 
steel armour stripped off. About two years ago trouble restarted, 
the deterioration of insulation having been only delayed, and the 
question of completely renewing the 10 D.C. feeders at a cost of 
£33.550 has been under consideration, but not yet carried out, 
owing to lack of funds. It has been decided as a preliminary step 
to renew those feeders, &c., which control the central business 
section of the town; in this way a further expenditure (after 
allowing for the value of copper recovered) of about £11.000 will 
serve to relieve the present position. The cable will be of an 
approved type suitable for any future scheme for supplying the ` 
inner area. 

QUEENSTOWN (CAPE Provy.).—In his annual report to the 
Council, the electrical engineer (Mr. W. Bellad-Ellis) mentioned 
that during the year ending December 30th, 1915, a total of 
132,833 units were generated, and for the same period of 1916 the 
output was 150,652 units, an increase of 17,814 units. Mr. Bellad- 
Ellis recommended to the Council a scheme for developing a cook- 
ing and heating load, charging a fixed sum per month equal to the 
average cost of lighting, plus 2d. per unit for'the first 50 excess units 
and 14d. for every additional excess unit. 


St. Helens.—Proposep I.oan.—The Corporation Elec- 
tricity Committee has resolved to apply to the L.G.B. for sanction 
to a loan of £5,500 for electricity purposes. 


Stretford.—The Council has re-appointed Mr. Thomas 
L. Miller as consulting engineer for a year. 

At the last meeting of the Electricity Committee. a discussion 
took place on the augmentation of the electricity supply and the 
provision of additional plant. The recommendations of the Sub- 
Committee will in due course be submitted for full consideration. 

The Council has agreed to contribute 16 guineas towards the 
expenses of the Hackney electricity rate case. 


Stockport.—PLant Extensions.—At the last meeting 
of the T.C., the electrical engineer (Mr. R. Lomax) presented an 
exhaustive report on the necessity of installing additional plant. 
The units generated for all purposes in’ the year 1910-11 were a 
little over 54 millions, ascompared with 22 millions estimated for 
1916-17. They were now generating well over 500,000 units a 
week, therefore upon present demands the output for 1917-18 
would exceed 26 million units. The scheme was approved. 

The T.C. has decided to ask for official permission to install the 
additional plant required at the works, although. in view of the 
linking-up scheme, it appears to be doubted whether such per- 
mission will be granted. 

The Electricity Committee has re-affirmed its previous decision 
not to contribute towards the cost of the Hackney electricity rate 
case, on the ground that both the electricity and gas undertakings 
are under the control of the Stockport muni¢ipal authority. 


Tasmania.—The Government has placed the orders for 
extensions of the Great Lake hydro-electric scheme, the present 
capacity of which is 10,000 H.P. The hydraulic equipment consisting 
of steel pipes with valves, and the 8,000-H.P. Pelton wheel will be 
supplied by Messrs. Boving & Co., Ltd. The new pipe line will 
have a capacity of 16,000 H.P.. but it is only intended to install an 
8.000-H.P. tubine set to supply the present demand. The present 
generating machinery consists of two 4.050-K.v.A. British West- 
inghouse alternators, and a third unit of 7,000 K.v.A. is on order 
from the Australian G.E. Co.: the additional transformers in the 
power house and sub-stations will be supplied by the British West- 
inghouse Co., whilst the equipment for the 4,0U0-K.v.A. outdoor 
sub-station at North-West Bay will be supplied by the Australian 
General Electric Co. ; four 1,333-K.v.A. transformers (including one 
spare) have been ordered. The sub-station will supply the power 
required for the manufacture of carbide and the electrolytic treat- 
ment of zinc ores by the Gillies process.— Commonwealth Engineer, 


Todmorden.—Gas v. ELECTRICITY.—At the T.C., last 
week, on a proposal of the Electricity Committee to spend 
£10,000 on new plant, the Finance Committee suggested that the 
matter be deferred six months. Mr. Brook (chairman of the 
Electricity Committee) said the proposal was absolutely necessary to 
bring the plant up to date and supply power consumers, or the 
whole undertaking might as well be.scrapped.» The Chairman of 
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the Gas Committee denounced the proposal, and said it would 
only increase the annual losa of £2,000; he contended that 
the proposal meant selling at Id. per unit what would cost 2d. per 
unit to produce, but this statement was ridiculed in the Council, 
aud the proposal to defer the matter was defeated. 


Walsall.—The Electric Supply Committee reports that 
Ro long as there is only one generating set at the new generating 
station. it will be necessary to keep Wolverhampton Street station 
fully staffed and ready to take the load at any moment. The 
clectricity mains are to be extended to the works of Gas Develop- 
ments, Ltd. 

In order to raise €45,024 for capital expenditure in connection 
with the new generating station at Birchills, the Finance Coni- 
mittee recommended that instead of exercising statutory borrowing 
powers by the creation of additional Corporation stock, the 
amount should he taken from the Corporation Loans Fund. The 
Council, at its meeting on Monday, decided to agree to this course. 


York.—-STREET LIGHTING.—The Streets and Buildings 
Committee has decided to carry out a temporary installation of 
electric light in certain streets previously illuminated by gas. Aa 
many electric lamps will be put up as possible. but Owing to the 
dearth of labour, some time will clapse before the scheme is carried 
out in its entirety. 


TRAMWAY and RAILWAY NOTES. 


Ashton-under-Lyne. — The Ashton Master Carriers’ 
Association is seeking an interview with the Corporation with 
reference to proposals in the Corporation Bill now before Parlia- 
ment. The Council was granted powers in 1900 to carry goods, 
and as the Bill provides for linking-up with other tramway syatems, 
the Association is afraid the Council might enter into competition 
. with it. A formal petition has been lodged against the Bill, 


Australia.—The financial report on the year’s working 
to June 30th, 1916, of the West Australian Government tramways 
shows receipts amounting to £118,934; working expenses to 
£84,780. and a balance of £34.154, representing 6°07 on the 
capital invested. After deducting interest. £24,927. there remains 
a net profit of £9.227. The receipts show an increase of £4.913 
over the previous year: the passengers carried were 11,243.18, an 
increase of 443,073 : the amount debited for working expenses 
includes the 3 per cent. contribution to local bodies, £3.543, and 
£10,000 on account of belated repairs for the purpose of bringing 
the track and plant up to standard condition. The work in con- 
nection with the erection and equipment of the new power house 
is nearly completed : the buildings have been finished and all the 
machinery erected, and the completion is now dependent on the 
installation of the switchgear by the British Westinghouse Co., 
which has been delayed by the war.— Commonwealth Engineer, 


Continental.—Sratx.—A company has just heen formed 
in Madrid, with the title La Compania del Metropolitano de 


Alfonso XIII. to construct an underground electric railway in the 
Spanish capital. 


Doncaster.—The Electricity and Tramway Committee 
reported that the capital expenditure necessary at the termination 
of the war would amount to £19,050, £10,000 being for doubling 
the Balby track and £2,000 for car-shed extensions. 


Dublin.— Alderman Byrne, M.P., continues to impress on 
the Government that the Dublin and Lucan Electric Railway 
should be taken under control, urging that. even on the assump- 
tion that the line is a “ tramway.” other tramways have been taken 
over, and that, in the event of the closing down of the service, not 
alone would Goverment contracts be disturbed. and the tillage 
scheme outside the city handicapped, but residents along the 


important Liffey Valley route would be cut off from ready 
communication with the city. j 


Exeter.— ACCIDENT.—On March Tth. a car, which had 
got out of control, ran down Fore Street Hill, came into collision 
with a van, and on reaching the points at the bottom of the hill, 
overturned, one person being killed and several injured. 


Halifax.—The tramway service to Queensbury was sus- 


pended at 6 o'clock in the evening on Thursday last week, owing to 
the wintry conditions. 


Hford.—The Tramway Committee has abolished half- 
penny fares and revised the table of fares and stages. The 
Burking U.D.C. is to be asked for a renewal of the lease of the 
track on the same terms and conditions as now existing. 


Little Hulton.—A deputation of the Council is to urge 


on the South Lancashire Tramways Co.the need for a better service 
locally. 


Middlesbrough.—TRamMWway Purcuase.—The General 
Purposes Committee, after special consideration. has reported in 
favour of the purchase by the Corporation of the local tramway 
-ystem, provided a satisfactory agreement can be arrived at. 


Piymouth.— PRICE INckEasE.—The Electricity Com- 
mittee reported that an agreement had been arrived at with the 
Tramway Committee for a flat rate charge of 1°56d. per unit for 
electricity supplied to the tramway undertaking in lieu of the pre- 
sent charges ; the new rate represents a slight increase tocover the 
increased cost of production. 


Pontypridd.— Y tags WorkING.—The returns for the 
year ended Mareh last of the Council's tramway undertaking 
show that 5.453.421 passengers were carried. and 417,449 car-miles 
run. The total revenue amounted to £23,118, or rather less than 
in 1915: and after meeting working and financial charges, a deficit 
of £2,005 resulted, as against a deficit of £2,271 in the previous 
year. 

Salford.—The Tramways Committee has decided to 
necept the offer of the boys, about 50 in number, of the Manchester 


Grammar School. to serve as trolley boys on the cars on Friday 
evenings and all day on Saturdays and Sundays. 


Spen Valley.—Firk.—On the evening of the same day 
that a car-shed at Castleford was destroyed by fire. as reported in 
the ELECTRICAL REVIEW last week. a fire occurred at the shed 
helonging to the same company. at Frost Hill. in the Spen Valley. 
in the course of which two cars were partly demolished and the 
shed root destroyed. 


Torquay.—The T.C. has accepted an offer from the 
Tramway Co. to pay £150 instead of an increase of 10 per cent. in 
price in respect of electricity supplied from Michaelmas to December 
sist, 1916, 


U.S.A. — Raipway ELECTRIFICATION Progects.—The 
Klectrie Railway Journal mentions that there have been numerous 
rumours recently of projected electrifications of steam railways in 
the States. The most notable refers to the Lehigh Valley Railway. 
which has under consideration the electric operation of the heavier 
part of its coal tonnage : the total route of 115 double-track miles. 
including the Wilkes-Barre cut-off and sidings. if electrified will 
involve an expenditure of, roughly, $20,000,000, and it is stated 
that a large return on the investment should be possible. It is 
stated that the engineer's report on the project will be’ available 
within a few months. 

It is also rumoured that the Chicayo steam railway terminals are 
to be electrified as a sequel to the recently-announced plan of 
electric operation of the Illinois Central Railways terminal 
service. 

Legislation has been imtroduced to provide an hourly electric 
service on a 10-mile branch of the Boston and Maine Railway 
between Dover and Portsmouth. 

It is also rumoured that the Baltimore tunnel electrification 
scheme of the Pennsylvania Railway has been revived ; this is not 
credited, though the possibility of electrifying the main line of 
the Pennsylvania Co. between Baltimore and Washington has been 
under consideration for several years back. 

The intention of the Erie Railway to install electric operation 
on the Jersey City-North Newark section has been talked about for 
several years ; the preponderance of local passenger traffic is in 
favour of electrification, but our contemporary doubts whether it is 
sutticiently heavy to justify the expenditure. 


Wigan.—TowrR Wacox.—The Tramways Committee 
proposes to purchase a new tower wagon. 


TELEGRAPH and TELEPHONE NOTES. 


Cable Breakdown.—Thie Danish cables between New- 
castle and Copenhagen broke down last week. 


Guernsey.— The Report of the Guernsey States Telephone 
Department for 1916 shows that the revenue was £7,565, and the 
expenditure £7.169, leaving a net profit of £396. Allocations 
were made to the sinking fund of £393, to the special sinking fund 
of £379. and to depreciation of £1.529. There were. in all. 2.235 
subscribers’ and other lines. and the total mileage of lines was 
1.555 overhead and 1,060 underground. During the year 1,436.153 
local and 3.492 trunk calls were handled. and 9.789 telegrams and 
letters were telephoned to the Post Office. 


Mexico.—The U.S. Government has been semi-officially 
advised that Mexico City is in direct communication with Germany 
by wireless. An investigation has been ordered. 


Storm Damage.—Telephonic and telegraphic communi- 
cation between Bradford and Halifax was interfered with last 
week.. many miles of wires being damaged in the hilly country 
about Queensbury by the effect of a gale of wind. and also by the 
breaking of wires by the weight of ice. 

The fierce weather played havoc also with the telegraph and 
telephone wires just beyond the Summit, Manchester Road, 
Burnley. The main wires between Burnley and Manchester go 
over this exposed height. and the poles and wires meet the full 
force of the wind. Many of the poles were blown down and the 
wires badly broken. The wires were found coated with ice, 
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CONTRACTS OPEN and CLOSED. 


OPEN. 
Aberdare. — U.D.C. Electricity Department. 


of accumulators complete. See “Official Notice3 ” to-day. 


Australia.— ADELAIDE. — March 28th. P.M.G.’s Depart- 
ment. Telephones, telephone parts, line and battery material, Kc. 
Schedules 444 to 453. See“ Official Notices February 2nd. 


Bolton.— March 19th. Tramways Committee. 'Fwelve 
months’ supply of overhead materials. carbons. insulating mate- 
rials, &c. Mr. J. Barnard, General Manager. 


Bristol.— March 22nd. Six or twelve months’ supply of 
unwashed small coal (with alternatives for washed pea coal) tor 
the electricity works. Mr. H. Faraday Proctor. Chief Engineer 
and Manager. The Exchange. Corn Street. 


Battery 


Burnley.— March 19th. Electrical goods, for the Board 
of Guardians. Mr. J. S. Horn. Clerk. 


Canada.—March 28th. Toronto Electric Commissioners. 
Synchronous condensers, 5.000. 7,500 or 10,000 K.V.A. capacity. 
See “` Official Notices ` February 9th. 


Dundee.—March 28th. Corporation. Twelve months’ 
supply of electrical stores, Ac. Specifications from the Electricity 
Department, Dudhope Crescent Road. 


Glasgow.— April 5th. Corporation. Turbo-alternators 
(15,000 KW.), transformers. and condensing plant for the new 
generating station at Dalmarnock. Particulars from Mr. W. W. 
Lackie, Chief Engineer and Manager, 75, Waterloo Street, Glasgow. 


~ Liverpool—March 19th. Electrical supplies for three 
months, for Toxteth Park B. of G. Mr. R. A. James. Clerk. 
15, High Park Street. 


London.—St. Pancras.—April 12th. B.C. Are lamp 
carbons. See “Official Notices °` March 9th. 
Londonderry.— March 17th. Corporation. Engine-room 


stores, carbons, electricity meters, cables, &c., for the Electricity 
Department. Town Clerk. 


Rhondda,— March 21st. U.D.C. Twelve months’ supply 


See “ Official Notices “ March 2nd. 


Salford.— March 19th. Electricity Department. 
tons of washed slack coal during the next six months. 
Electrical Engineer. 


_ of house-service meters. 


D000 
Borough 


Spain.—The municipal authorities of Caceres have just 
invited tenders for the concession for the electric lighting of the 
town during a period of 15 years. Tenders have also been lately 
invited by the municipal authorities of the town of Carabanchal 
(Province of Madrid) for the lighting concession during an 
- unnamed period. . 


Warrington.— April 11th. Electricity and Tramways 
Committee. One 3.000-KW. turbo-alternator and surface condensing 
plant. See ‘ Official Notices ` to-day. 


— ——— — u ee ee 


CLOSED. 


Bexley.—!.D.C. Substation for power plant installation 
at bast Wickham : D. Rowell & Co., Westminster, £104 10s. 

Bradford. — Corporation. National Rail and Tramway 
Appliances Co., Ltd.. 100 tons of cast-iron brake blocks for 
_the year. 

St. Helens. — Electricity Committee. Amended tender 
of Messrs. Babcock & Wilcox for two new boilers. 


FORTHCOMING EVENTS. 


institution of Mechanical Engineers.—Friday, March 16th. At 6 p.m. At 
the Institution of Civil Engineers, Great George Street, S.W. Papers on 
“ Heat Treatment of Large Forgings,” by Sir Wim. Beardmore, Bart.; and 
“ Heat Treatment of Steel Forgings,” by Mr. H. Hashdown. 


Electro-Harmonic Soctety.—Friday, March 16th. At8p.m. At the Holborn 
Restaurant, W.C. Smoking concert. 


Association of Mining Electrical Engineers.—Saturday, March 17th. At 
4.30 p.m. At the Royal Technical College, Glasgow. Paper on ‘‘ Main- 
tenance of Underground Plant,” by Mr. M. Baird, jun. 


Institution of Post Office Electrical Engineers (London (Centre). -- 
Monday, March 19th. At 6 p.m. At the Institution of Electrical Engineers. 
Paper on “The Provision of a Telephone Exchange," by Mr. G. F. 
Greenham. . 


Institution of Civil Engineers.—Tuesday; March 20th. At 5.90 p.m. At 
Great G e Street, S.W. Paper on “The New Electric Power House at 
Birchills, Walsall,” by Mr. E. M. Lacey. 

Liverpool Engineering Society.— Wednesday, March 21st. “At 7.30 p.m. At 
the Royal Institution, Colquitt Street. Joint meeting with the Manchester 
Section of the Institution of Electrical Engineers, Paper on ‘‘ Equipment 
of King George Dock, Hull,’ by Mr. L. Leighton. 


Institute of Metals,- Wednesday, Mareh 2ist, and Thursday, March 22nd. 
At 86, Victoria Strect, Spring meeting, 


Institution of Electrical Engineers.—Thursday, March 22nd. At 8 p.m. 
At Victoria Embankment, W.C. Paper on “ Machine Switching Telephone 
Gear,” by Mr. F. R. McBerty. 

(Scottish Local Section).—Tuesday, March 20th. At 7 p.m. At 
Princes Street Station Hotel, Edinburgh. Paper on * Voltage Regulation 
of Rotary Converters," by Mr. G. A. Juhlin. 

(Manchester Local Section).— Wednesday, March 21st. At 7.30 p.m. 
Joint meeting with the Liverpool Engineering Society at the Royal 
Institution, Colquitt Street. Paper on “ Equipment of King George Dock, 
Hull,” by Mr. L. Leighton. 

(Yorkshire Local Section).—Wednesday, March 21st. At 7 p.m. At 
the Philosophical Hall, Leeds. Paper on “The Voltage Regulation of 
Rotary Converters," by Mr. G. A. Juhlin. 


Royal Institution of Great Britaio.—Thursday, March 22nd. At 3 p.m. 
At Albemarle Street, Piccadilly, W. Lecture on ‘* Modern Improvements 
in Telegraphy and Telephony: Telegraphy “ (Lecture I), by Prof. J. A. 
Fleming, F.R.S. 


Greenock Electrical Society.— Thursday, March 23nd. At 7.45 p.m. At 
22, West Stewart Street. Paper on " Electric Welding,” by Mr. D. Angus. 
Saturday, March 2th. Visit to Gateside Colliery, Cambuslang, 


‘NOTES. 


Electrically-tempered- Tools.—A recent issue of the 
Electrical World contains some interesting data regarding the 
cost of tempering steel tools electrically in an American automobile 
manufacturing plant. The furnace was operated 98°5 hours on 
19 days, or 5°18 hours per day; in that time. 1,978 high-speed 
steel tools. consisting of circular cutters, reamers, ‘reamer blades, 
keyway cutters, taps. circular form tools. thread chasers. profile 
cutters, pointing tools. hollow mills, &c., were treated, at a coat of 
$26°6, with energy at 3 cents per KW.-hour. 

Adding the cost of renewing the carbon heating elements. 8448, 
the total cost for the period becomes §31'11, or 1°57 cents per tool. 

During five runs, 352 lb. weight of tools were treated, at a cost 
of 2°33 cents per lb. These tools are treated in a Hoskins F.C.-204 
furnace. with internal dimensions of 64 in. X 5in. x ll in. and 
maximum rating of 15 KW.; with temperatures of 2,100° to 
2.300° F.. the average demand is 9 to 10 Kw. The accurate 
control of temperature and furnace atmosphere is a great 
advantage, because the better the tool the greater the efficiency 
of the machine. Improper temperature treatment may result in a 
difference of from 30 to 70 per cent. in the life of the tool. 


Volunteer Notes.—First LONDON ENGINEER VOLUN- 
TEERS.— Headquarters : Balderton Street,Oxford Street, W. 


Saturday, March 17th.—The Parade for Route March will be 2.45, Golder’s 
Green Station. 

Monday, March 19th.—Technical for Platoon No. 9, at Regency Street. Squad 
and Platoon Drill, Platoon No. 10. Signalling Class, Recruits’ Drill, 6.30—8. 

Wednesday March 21st.—Instructional Class, 8 15. Platoon Drill, Platoon 
No. 1 
A ah March 22nd.—Platoon Drill, Platoon No.7. Ambulance Class by 

.O., 6.30. ao! Be 

Friday, Mareh 28rd. Technical for Platoon No. 10, Regency Street, Squad 
and Platoon Drill, No.9. Signalling Class. Recruite’ Drill, 6.30—8.30. 

Saturday, March Wth.—N.C.O.8 Instruction Class. Captain Castell, 
Bridging. 

Sunday, March 25th.--Special work at Bombing School. Parade Clapham 
Junction Station (City & S.L. Tube Ry.), 9.45 a.m. 

Easter Training will be at Esher. Names can still be sent in. 


(By order), MACLEOD YEARSLEY, Captain and Adjutant. 


The Metric System.—We are informed by the Decimal 
Association that a Weights and Measures Bill. drafted by the 
Associated Chambers of Commerce. is now being circulated 
throughout the country for consideration and criticism. | 

Although nothing of the kind has happened in any “metric ` 
country, some British manufacturers fear that the compulsory 
adoption of the metric system in this country would necessarily 
involve the immediate scrapping of all their existing machinery. 
patterns, tools. and other workshop standards. It should there- - 
fore be known that to overcome this difficulty the following clause 
has been inserted in the Bill :— 

4 (42) “ Provided that nothing in this Act shall affect the manu- . 
facture or use of any machinery, tool, pattern, sieve, template. or 
other article made by measures other than metric measures.” 

The passing of an Act on the basis of the proposed Bill would 
thus mean that, while we should all be required to buy and sell in 
metric quantities, we should be at liberty to continue the use of 
our existing weights and measures for manufacturing purposes 
until such time as we ourselves chose to amend them. 

The Coventry Chamber of Commerce, at a special meeting held 
for the purpose of considering the draft Bills of the Assoviation 
of Chambers of Commerce for the introduction of: decimal coinage 
and metric weights and measures, has passed a resolution 
approving of the Coinage Bill, and also of the Weights and 
Measures Bill, with the proviso in the latter case that the time of 
change be extended to three years from the passing of the Act. 


Late Legal.—H. S. BARRETT v. THE ENFIELD ELECTRIC 
CABLE MANUFACTURING Co., LTp.— Before Mr. Justice Ridley, 
on Tuesday, Mr. H. S. Barrett, an architect. sought to recover 
from the defendant company £115 10s., fees for professional work 
done for the defendants. the main portion of the fees being in 
connection with the preparation of plans for a new factory at 
Brimsdown for the defendant company. The defence was that a 
verbal agreement was made between the plaintiff and Lord Grimston. 
acting on behalf of the defendants, by which the plaintiff was to 
prepare the plans at his own risk. If the work was afterwards 
carried out plaintiff was to be paid for his services, and if not (as 
did happen) he was to receive nothing. In the result, the defen- 
dants agreed to submit to judgment for £105, to include £10 los. 
paid into Court, with costs on the High Court scale. Judzment 
was entered according! y. 3 


296 


THE ELECTRICAL REVIEW. 


[Vo]. 80, No. 2,051, MARCH 16, 1917. 


Commercial Electric Vehicle Investments in the U.S.A. 
—From figures supplied by Mr. W. P. Kennedy to the Electric 
Vehicle Section of the N.E.L.A., appears that the estimated value 
of commercial electric vehicle equipments in use (presumably in the 
States) is roughly 36 million dollars (or over €7,000,000), Brewers 
and department stores each figure at some 6 million dollars, public 

_fervice companies at 4 million dollars, express companies at 34 million 
dollars, and manufacturers’ and merchants industrial trucks at 24 
million dollars. 


Charging Stations for Electric Vehicles. - In our last 
issue we referred to the official list of stations at which the 
batteries of electric vehicles can be charged, which has been pre- 
pared hy the Electric Vehicle Committee. and embraces about 180 
names of places. The list in itself is of importance, as marking the 
growth of opinion favourable to the use of such vehicles; but its 


significance can be far better appreciated from the small map which 


we publish herewith. and which indicates at a zlance the situation 
of these charging stations with regard to each other—-which is 
obviously of more importance to the user than mere numbers, if 
the full advantages of the electric vehicle are to be realised. 

The London County Council area can now boast of some two 
dozen public charging stations, sprinkled well over the area. and 
we would suggest that the metropolitan users would hetter appre- 
ciate their possibilities if they were shown diagrammatically on a 
map, which could be published with the list of charging stations. 


The Metric System in the U.S.A.— During the sixty-ninth 


meeting of the American Association for the Advancement of Science . 


in New York, during Christmas week. 1916. a conference was held, 
designated the“ Metric Conference.” at which were present repre- 
sentatives of national business organisations. the United States 
Department of Commerce. and men prominent in engineering and 
educational work. The object of this conference was to discuss 
the Pan-American use of the metric system. Its outcome was the 
formation of a permanent organisation to be known as the 
American Metric Association, to further the adoption of the 
international metre. vramme, and litre, which have been levalised in 
the United States since 1866. 

The Association maintains an office at 156, Fifth Avenue, New 
York, and is especially desirous of receiving catalogues of manu- 
facturers who use the metric system for domestic or export 


purposes. 


War and niisiis, —In an address delivered to the 
members of the Delphian Coterie, at the Cannon Street Hotel, 
London. on the 7th inst., Mr. Samuel Turner, of Rochdale, joint 
author with Dr. Gray of the work ~“ Eclipse or Empire,” made certain 
references to the effect of the war upon various departmenta of 
British industry. The war had undoubtedly given us a great 
creative impulse, which had for result that during the war period 
this country had, he believed, invented more, developed more, 


and achieved more by way of industrial and scientific organisation 
and reconstruction than inthe previous 20 years. Thns they saw the 
logical position which research and experimentation might occupy. 
As regards methods in other countries, they saw that Germany had 
forty chemists to our one; the United States had a like pre- 
ponderance of mechanical experimenters : Columbia University had 
anew laboratory in prospect to cost. £125,000, with an endowment 
of £500,000; the Bureau of Standards employed 400 men, 75 per 
cent. scientists. and spent £120,000 a year. The Bell Telephone Co. 
had 300 experts whose sole job was to improve the telephone ; the 
Western Electric Co. had 1.000 men in the laboratory, and the 
results of these two particular phases of activity were that 
America controlled the telephone business of the world. in so far 
as she supplied three-fifths of the apparatus, and everyone who 
knew America realised that she had a telephone service. and we had 
not. Our service was really a joke in comparison with that of 
America, and he doubted whether there were in this country a 
score of men who were solely engaged in trying to improve the 
telephone service. But the two companies named had !.3(4) men 
doing nothing else, consequently the technique of the industry had 
passed to America. The Pennsylvania Railroad had 360 men in 
their laboratory, and spent £100,000 a year. The General Electric 
Co. spent a lke amount, and had 200 men in laboratory work. 
The Westinghouse Co. apent £70,000, the Eastman Kodak £30000, 
and the Goodrich Tyre Co, £20,000 annually. And why all this ' 
Simply because these people believed in the evolutionary and 
dynamic nature of industry, and had not been content to wait for 
things to happen. They had planned and worked for the future. 
just as steadily as they did for present-day requirements. People 
asked him what about the cost of this-kind of thing. Well. the 
experience was that the cost did not really enter into the calcula- 
tions, because these laboratories were found to pay for themselves. 
That was not theory, but actual practice. The evidence was over- 
whelming in demonstration of the necessity of adopting scientific 
methods in industry in this country. Industries must also be so 
organised that they would bring yreater leisure and prosperity for 
the workers. The evidence on all hands was conclusive that the 
country which adopted scientific methods and efficiency, and went 
in for high production and high wages, was a better place for the 
worker to live in than a country which was industrially inefficient. 


Employers and National Service.—A deputation, repre- 
renting the Federation of British Industry. the British Mann- 
facturers’ Association, the Association of Controlled Establishmente, 
and the Employers” Association waited upon Dr. Addison and Mr. 
Neville Chamberlain, at the House of Commons. on Wednesdav. 
These bodies, it is estimated, represent three-quarters of the manu- 
facturing firms in the country. The classification of the non- 
essential trades, and orders relating thereto, were the principal 
subjects under consideration. Mr. George Terrell. M.P.. who 
introduced the deputation. said that they represented between 
8.000 and 9.000 manufacturing firms. employing many millions of 
workpeople. and he urged that if employers were taken into the 
confidence of the Government, they would probably be able to 
meet the requirements of the country with a minimum of inter- 
ference with output. Dr. Addison intimated that a Consultative 
Committee, with members nominated by the employers of labour, 
would be set up.--- Zimes, 


Radium and Food for Cattle.— Writing to the Financial 
Times, Mr. Barton Scammell, M.S.C.I., President of the Society fer 
Radiumising the Soil. says :—In the words of the Prime Minister. 
“we have a larger stock of cattle than I think we ever had before 
in this country, and therefore any addition to our supplies of food 
for cattle is of national importance. This addition can be provided 
by the new discovery of science that the solutions of radio-active 
matters will convert cellulose (sawdust, &c.) into an assimilable 
starch-like material, of which as much as 50 per cent. in finely- 
powdered form can be mixed with the ordinary foodstuffs, the cost 
working out at under £3 per ton. and forming a fattening and 
nourishing food for pigs. cattle. and poultry. The typical cellulose 
is represented by the formula CeHi00s. identical with that of starch. 
with which it has many chemical analogies. 


The Engineers’ Club.—The membership of the Engineers’ 
Club. Manchester, is now 753. After allowing for resignations. 
deaths, &c., the net increase for the yearis 70. The Club has elected 
Alderman T. Smethurst (the Lord Mayor of Manchester) to be its 
first honorary member, in recognition of his services to the 
engineering industry. The Club Roll of Honour bears the names 
of 73 members and six of the staff of the Club. Mr. E. L. Hill 
resigned the’ honorary secretaryship early in January, 1917, 
owing to his now residing in London : Mr. H. T. Wilkinson 
has been appointed to succeed him. The balance sheet shows 
the funds of the Club at £2,257. less “deficit on trading account 
from 1613 to 1916 inclusive, £108." And yet we had adim recollec- 
tion of this Club being formed since we were born. 


Use Solid Wire in Place of Small Stranded Cable.— 
The Council of the INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION having considered the letter of the CABLE MAKERS 
ASSOCIATION to which we referred in our issue of March 2nd. has 
passed the resolution given below, and recommended the members 
of the I.M.E.A. to agree to it :— 

“That in view of the demand by the Government for smal! 
stranded wires being so great, the restrictions as to the use of 
sinyle-strand conductors of 18 S.W.G., 16 8.W.G., and l4 s3.w.e. 
should be temporarily suspended during the war. and that the use 
of such for installation wiring in place of 3/22 and 7/25 we 

3/20 and 7/23 s.w.G., and 7/22 and 7/21} 8.w.@. respectively be 
accepted. ` 


a 


Vol. 80. No. 2.051, MARCH 16, 1917.) THE ELECTRICAL REVIEW. 


297 


SSS SSS er ES 


_ Night Ploughing by Electric Light.—According to local 
papers. the Government is sending out electric lighting sets in con- 
nection with night ploughing operations in Yorkshire. where it is 
intended to use from 100 to 150 motor-ploughs and tractors. 


Institution and Lecture Notes.—Institution of Elec- 
trical Engineers.—-Prior to the meeting of the Institution on 
Thursday, last week, the president (Mr. C. P. Sparks) announced 
the probability of H.M. Office of Works taking over the Institution 
building, in which case arrangements would be made to hold the 
meetings elsewhere. 

_ Association of Draughtsmen.—-The Association of Engineering 
and Shipbuilding Draughtsmen (London Branch) held its first 


xeneral meeting on Saturday last, when officers and Council repre- - 


sentative of the various firms in the district were elected to carry 
on the work of the Association within the. London ‘area. There 
were present about 150 members out of nearly 350 members, com- 
posing the London Branch, and this membership is increasing 
week by week. Discussion on the future business of the Associa- 
tion ensued, and Mr. L. Blair, the general secretary of Glasgow, 
gave a short account of the work of the Association during the 
past year. The total membership of this Association is now over 
5,000, enrolled from all branches of engineering and shipbuilding 
in Great Britain and Ireland. The address of the honorary secre- 
tary of the London Branch is 38, Craster Road, Brixton Hill, 8.W.2. 

Birmingham Electrical Club.—There was a large attendance at 
the seventh annual dinner of the club, which was held under the 
chairmanship of Mr. A. B. Mudie (president). An excellent concert 
was given. . 

Nottingham Society of Engineers.—On Wednesday evening, Mr. 
David Rushworth gave a lecture (with 100 special slides) on “ The 
Fuel Economiser.” 

Royal Dubin Society.—A lecture was delivered recently by Prof. 
.J. A. McClelland, F.R.S., on “ Radiations.” ; 


Engineers’ Wages.—It is stated by Mr. J. T. Brownlee 
that the recent wages award in the engineering trades will affect 
1,000,000 persons, and cost € 12,000,000 as an annual increase inthe 
. wages bill.. Westminster Gazette. f l 


Appointments Vacant.—Working foreman, also shift 
engineer (40s.), for the Guildford Electricity Supply Co.: mains 
superintendent and shift engineer for the Neath R.D.C. electricity 
works. See our advertisement pages to-day. 


Fatality.—JoHANNESBURG.—An electrician employed at 
the Victoria Falls power station at Vereeniging, whilst engaged in 
dusting portions of a switchboard with a feather duster, made con- 
tact with an 80,000-volt conductor ; he was shockingly burned and 
succumbed to his injuries. _ 


Nitric Acid in Sweden.—A new company, with large 
capital, has been formed for the manufacture of nitric acid and 
other chemical products in Sweden. according to the Chemical 
Trade Journal, It has entered upon a contract with the Royal 
Waterfalls Board for a supply of electrical energy, and the works 
will be erected- on the area reserved for industrial installations at 
Trollhattan. The annual capacity will be some 7,000 tons of 
concentrated nitric acid, with nitrates as an auxiliary product. 
The new company will use the Birkeland-Eyde method. for which 
rights have been secured for Sweden. The work is being pushed 
ahead with all speed to be ready this year.—Metallurgical and 
Chemical Engineering. 


REVIEWS. 


Groupes Electrogénes en régime troublé. By L. BARBILLION. 
Paris: Gauthier-Villars et Cie. Price 11 fr. 

This work chiefly consists of a series of lectures delivered 
by Prof. Barbillion at the University of Grenoble during the 
session 1912-13. The book was ready for publication in June, 
1914, but owing to the war, and to the fact that the author 
was called up during the first days, its appearance has been 
delayed. it deals with the functioning of what he calls 
' groupes électrogènes,” that is, with combinations of at least 
two machines, one of which is a generator of electricity and 
another a motor of any kind driving it. The question of the 
regulation and governing of such groups is gone into very 
thoroughly from the theoretical point of view, mathematical 
and graphical methods being both employed. Large numbers 
of diagrams are incorporated in the text. è 


Principles of Electrical Design. By ALFRED STILL, Professor 
~ of Electrical Engineering, Purdue University. London: 
Hill Publishing Co. Price 12s. 6d. net. 

In the preface the author emphasises the fact that the book 
is intended for the use of students rather than for the use 
of designers working under commercial conditions: With 
this end in view, greater stress is laid on the principles 
underlying design and on the methods to be used to achieve 
- certain results than on short methods, based largely on per- 
sonal experience, used by many commercial designers. - 

In an introductory chapter the author points out to would- 
be designers the importance of an accurate knowledge of 
theory and of acquiring the spirit of initiative gnd research : 
the necessity of attaining power of expression, both verbally 
and by diagrams, and the acquisition of what is termed 
engineering judgment are also rightly insisted on. 


No attempt is made in the book to deal with the whole 
field of electrical design. The ground covered includes 
electromagnets, direct-current dyvnamos and motors, and 
alternators; another volume, dealing chiefly with induction 


‘motors and converting plant, would be valuable. 


In perusing the book, the outstanding feature, to which 
the attention of the reader is repeatedly drawn, is the im- 
portance the writer attaches to the study of the actual flux 
distribution (particularly in the gap) under working condi- 
tions. He points out that while shorter and easier methods 
mav give results sufficiently accurate for the designer when 
dealing with standard or normal machines, the flux-distribu- 
tion method is the onlv safe wav of dealing with new designs 
or with machines working under abnormal conditions. This 
idea of flux distribution is used very clearly in connection - 
with the calculation of the additional ampere-turns required 
on the field of a direct-current generator when load is in- 
creased. Put very briefly. the method in such a case consists 
of first determining the flux distribution when the machine 
is generating the necessary pressure on no load. The resultant 
distribution of ampere-turns on the gap is then found under 
full-load conditions, and the consequent flux deduced. The 
total flux produced is, of course, lower than on no load, and 
gives a lower generated pressure. Finally, the flux on load 
is increased in the necessary proportion (not forgetting to 
allow for resistance drop in the armature, &c.) to mive the 
required terminal pressure on load, and the increase in field 
ampere-turns above those necessary for the no-load condition 
is then readily ascertained. 

A similar procedure is recommended in the case of alter- 
nator regulation, though a vector method for attaining the 
same end is also considered at length. 

The chapter dealing with commutation in direct-current 
machines is also written on lines which differ from those 
usually followed, and affords much food for thoucht. Ques- 
tions of heating, ventilation, energy losses, and efficiency are 
dealt with on normal lines in an adequate manner. 

The arrangement of armature windings, both for direct 
and alternating-current machines, is always a source of difti- 
culty with students, and it would seem that the space devoted 
to the subject might be increased in subsequent editions 
with advantage. A considerable number of tables of con- 
stants, derived from modern commercial experience. are 
inserted in the book, and these will be especially useful to 
students who are unable to find such data in their personal 
experience. 

Such criticisms of the book as can be made relate merelv 
to minor points, and in this connection it is to be noted that 
the writer, when dealing with magnetic circuits, uses the gauss 
as the name of the unit of strength of magnetic field; it is 
perhaps largely a matter of opinion, but it seems better to 
use the line per sq. cm. as the name of the unit of field 
strength, reserving the gauss as the name of the unit of 
magnetising force. 

The diagrams are clearly drawn and adequately serve their 
purpose; the only suggestion that can be made is that in all 
vector diagrams the direction of rotation of the vectors 
should bə specifically indicated by a curved arrow. 

The book is thoroughly worth the attention of all men 
engaged in the design of heavy electrical machinerv and of 
all teachers of electrical engineering. Students in technical 
universities will also profit considerably by a perusal of the 
book in the later part of their course. . 


Practical Safety Methods and Devices. Py G. ALVIN COWEE. 
London : Routledge & Sons, Ltd. Price 12s. 6d. net. 


It has been rightly said that even with the most highly 
trained workers and under the best conditions there is always 
present the human liability to err. A moment's inattention. 
a sort of mental air pocket, so to speak, and a mistake is 
made which may have the most tragic consequences. Especi- 
ally is this the case at the present time, when a large amount 
of ill-trained and even unskilled labour is working under con- 
tions which are far from approaching the ideal with material 
which may contain in itself all the elements necessary for a 
great and terrible disaster. -Accidents, wherever and when- 
ever they occur, are almost invariably due to some slip on 
the part of someone, more often than not the victim, which 
not only need not have heen made, but which he had been de- 
liberately avoiding making until the avoidance had become a 
habit, a second nature as it were, and so had given rise to 
the momentary relaxation of the watchfulness necessary for 
safety. , ai 

At the moment it is Utopian to hope for the avoidance of 
accidents altogether, so that all we can do that is likely to 
be of practical value is to consider how they can be reduced 
to a minimum. There is not the slightest doubt as to the 
avoidability of the great majority of accidents; that being so, 
what we have to find out are the best precautions that can 
be taken against their occurrence. Here, again, is the human 
element to be considered. No mechanical protection to anv 
form of machinery can be regarded as efficient unless the 
worker understands exactly why it is necessary and recog- 
nises its true value. In connection with this, cases will at 
once come to mind where safetv devices have been either 
ignored or in some,cases put deliberately out of action by the 
very people they were designed to protect. 
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He would be a bold man who would say that he considered 
the limit had been reached in regard to safety or protective 
devices; many experimentalists are still engaged in thinking 
out schemes and designing safeguards which shall still further 
promote the immunity of the worker from accident. The 
tendency is for more and more attention to be paid towards 
ensuring the safety of the worker; in faet, it mat be said 
that the modern motto is * Safety first.” It has been caleu- 
lated that in the United States some 45,000 lives and some 
AT OO.0GK,000 are lost every year in preventible accidents im 
factories and workshops. It has been recognised in that 
country that the most naportant factor in the elimination of 
avoidable accidents is the education of the emploves, and it 
has been stated that the United States Steel Corporation, by 
HVIDE proper attention to the human element as well as by 
adopting the best safety devices, have during the past five 
years brought down their accident rate by forty per cent. 


Mr. George Alvin Cowee, in his work © Practical Safety | 


Methods and Devices.” gives an excellent description of the 
Y“ Safety First ° movement in that country, which is carried 
out, so far as the education of the workers is concerned. by 
what are called Safety Committees. although satetv methods 
have heen systematically studied for a number of vears on 
the Content, the fallacy has largely prevailed in America 
that all work accidents were necessarily incidental to industry 
and that casualties were more or less inevitable. Compara- 
tively few emplovers and safety engineers, together with the 
accident indenmty companies, says Mr. Cowee, have clearly 
demonstrated that this assumption is incorrect: furthermore, 
that at is possible, practicable. profitable and eminently 
humane to prevent this large proportion of industrial acci- 
dents. 

Many of the large industrial corporations in the States 
utilise the kinematograph to illustrate the dangers which the 
etuploves should avoid. A number of others pin their faith 
to pamphlets which are replete with photographs and draw- 
Ings. Some award a“ Safety First“ button to the men who 
have passed an examination, chiefly if not wholly oral, in the 
rules whieh have been adopted by the company. Tt may be 
doubted whether this would commend itself to the British 
mind, but still it is only one of many suggestions and prac- 
tices, and the author appears to pin his faith to the adoption 
of safety committees. These consist of several workinen in 
each department, and periodical meetings are held for the 
discussion of accident prevention. A safety inspector is ap- 
pointed for each section by the workmen concerned, and it 
Is his duty to caution evervone whom he may notice adopting 
unsafe methods, and to report upon every unsafe place and 
every insuthcrently guarded machine. ‘The Dodge Manutae- 
turing Co., it has been mentioned, uses an accident prevention 
score board, on which the employés are divided into sections, 
and the accidents in these are duly registered. A premium 
Is given to the sectlons which come out best at the end of 
each vear. This strikes one as being a scheme which might 
be adopted with advantage by the larger British manufactur- 
ing concerns. The United States Steel Corporation are said 
to find that the saving m casualty expense over expenditure 
for satetv during the last three vears has been over 35 per 
cent., While, on the workers’ side, must be estimated the 
amount saved imm wages. 

The book is intended to provide for eniplovers, superinten- 
dents, underwriters, and engineers generally a convenient 
summary of standard safety methods and devices as deve- 
loped and perfected by those who have specialised in that 
direction. It is the result of careful observations made in 
hundreds of mills and manufacturing establishinents, and 
reflects the experiences of hundreds of practical men. Amongst 
the subjects dealt with are safety devices and appliances for 
electric supply work, electric traction, and electric power. 
Steam railways, inechanical engineering works, machine tools 
and grinding, and wood-working machinerv are all dealt 
with from the safety-first standpoint. and in addition there 
are valuable chapters on welfare work, sanitation, fire drills, 
first-aid, and other subjects likely to be of interest and value 
The book can be confidently reconruended, and will be of 
Value tg all who study its pages. 


? 


Applied Electricity for Practical Men. 
LAND = Tandon: Hill Publishing Co. Price 8s. 4d. 


“The book is offered to ‘the public in the hope that it 
nav fill a need in connection with the study of applied elec- 
tricity in trade and industrial schools, and that the explana- 
tions may be helpful to electrical workers everywhere.” It 
is seldom that a book which sets out to ‘fill a need” so 
adequately fulfils its purpose. but a careful perusal of Mr. 
Rowland’s book leaves little doubt that ìt will appeal to a 
very large public, and that whoever buys the book will at 
least be satisfied that it does all that it professes to do. 

The writing of a text-book for practical men on any subject 
involves considerable difficulties, but the breadth of the sub- 
ject. and the absolute necessity for some form of mathe- 
matical treatment in some ports of applied electricity render 
the preparation of a text-book such as the one under review 
a task beset with obstacles of an unusual character. There 
is alwavs the possibility of slipping into the superficia] method 
of treatment in order to cover the whole gamut of things 
electrical, from the elementary phenomena of frictional elec- 
tricity to Wireless telegraphy and X-rays. And, on the other 


By Artur J. Row- 


hand, there is the temptation to deal too much with prin- 
ciples and leave no room for the application of principles to 
practice. Mr. Rowland bas fortunately succeeded in avoiding 
both of these extremes, and has written a well-balanced, 
common-sense book which is neither superficial nor too 
theoretical. 

In the first chapter he deals with the fundamental prin- 
ciples of current electricity, and gives some practical ideas 
of the magmtude of currents used for various purposes, such 
as glow-lamp hehting, electric train propulsion, &e. He then 
Passes on to discuss eleetromotive force and Ohm's law, illus- 
trating every principle by reference to modern electric prac- 
tiee. This. together with a concise chapter on the phenotnena 
of magnetinn, leads tomediutely to a study of the D.C. 
dynamo. Mr. Rowland has succeeded in two ehapters in 
piving a remarkably full account of the principles, construc- 
tion, and working of the modern dynamo. Special attention 
has been piven to the winding of armatures, and it is 
evident trom the examples given at the end of the chapter 
that the author has ained at no superticial knowledge. 

A short chapter is given up to electric heating. and this 
is followed bv a long one on systems of power distribution, 
Including switehboards and switehboard instruments. The 
latter chapter is an excellent one. and the illustrations are 
also excellent. D.C. motors are then studied, and, after a 
further chapter entitled © More Principles.” alternating cur- 
rents are dealt with very completely in half a dozen chapters. 
Transformers, alternators, polyphase circuits, and a.c. motors 
are treated in turn. and here, again, the perusal of tbe text 
and reference to the examples which follow each section 
Indicate # thoroughness of treatment unusual in a text-book 
which has so plausible an excuse for supernciality—that it is 
written for practical men. 

The three remaming chapters do not fall short of the pro- 
mise of the early part of the book. The sections on storage 
batteries and electric lights are well planned essays on large 
subjects, designed to pise a maximum of accurate and up-to- 
date information in a short compass; and the final chapter 
on wires and wiring is equally satisfactory, except that its 
usefulness to English readers is impaired by the use of th: 
‘circular mil” in stating sectional areas of wires. 

As we have already indicated, the author has succeeded in 
producing a book on apphed electricity. of undoubted useful- 
ness, and we heartily recommend it os » text-heak for trade 
and technical classes in electrical engineering, and as a useful 
handbook for all classes of electrical workers.—P. H. S. K. 


OUR PERSONAL COLUMN. 


The Editors inrite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry. 
also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Mr. J. WATKIN, 
accountant to the Urban Electric Supply Co. at their Gran- 
thai Works, on leaving for another appointment, has been 
presented by the staff with a fountain pen and walking-stick. 

Mr. G. B. E. WIttiamson, second charge engineer at the 
Hford electricity undertaking. has resigned. Mr. A. GLAZIER, 
third charge engineer, has been promoted to the vacancy at 
A150) per annum. . 

Mr. Sat, electrical engineer to Torquay Corporation, has 
been promoted to the rank of full lieutenant in the Army. 

The Halifax T.C. has resolved to increase the salary of the 
tramway traftic manager froin £400 to £425, and that of the 


_tramway engineer from £300 to £325 per annum, but has 


reterred hack to the Electricity Committee, for consideration 
along with the estimates for next year, a proposed advance 
to the electrical engineer from £700 to £500. 

The West Hartlepool T.C. bas decided to grant a sum of 
£105 to Mr. J. W. Spark, acting general manager of the 
trainwavs, for his services during the past 18 months in the 
absence of the manager, Mr. C. Burgess, on inilitary service. 

The directors of the Clyde Valley Electric Power Co. have 
appointed Mr. ARCH. Pace, Glasgow, to be assistant general 
manager of the company. Mr. Page has been in the em- 
ployment of the Glasgow T.C. electricity department for the 
past 15 years, having acted for 12 years as deputy chief engi- 
neer and manager. At the last meeting of the Scottish Local 
Section of the L.E.E., Mr. Page was nominated as chairman 
of the Section for next session. For several winters he was 
president of the Students’ Association of the Section. 

The General Purposes Committee of the Cape Town Cor- 
poration has recommended that Mr. G. H. SwineGer be ap- 
pointed acting electrical engineer in the place of Mr. J. W. 
S. Clunas, who recently resigned. The appointment is for 
a period of six months at a salary of £750 per annum. Mr. 
Swingler has recently been acting as assistant electrical engi- 
neer to the Corporation, and previously was electrical engi- 
neer to the Municipalitv of Murzenberg, now amalgamated 
with the Cape Town Municipality. In connection with Mr. 
Clunas’s resignation. presentations were made to him of a 
gold watch bv the office staff, of two silver entree dishes bv 
the running and inaintenance staff. and of a combined cigar- 
ette and sovereign case by the colouréd workmen, 
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General.—Mr. R. B. Dunwoopy, A.M.I.C.E., secretary to 
the Association of Chambers of Commerce, has been appointed 
Secretary of the Board of Trade Canals Committee. His 
address will be 7, Princes Street, Westminster, S.W. 1. 

Mr. EB. G. Pell, director of the Bromley (Kent) Electric 
Light & Power Co., Ltd., has been elected an alderman of 
the Town Council. 

A new board of four commissioners has been appointed by 
the New South Wales Government for the control and man- 
agement of the railways, as follows:—Mr. J. Fraser, chief 
commissioner; Mr. E. Milne, deputy-chief commissioner; Mr. 
J. H. Cann and Mr. H. Fox, commissioners.—Commonwealth 
Engineer. 

On Wednesday last week, the Manchester City Couneil 
agreed to the proposal to increase the salary of Prof. Mines 
WALKER, Professor of Electrical Engineering at the Man- 
chester School of Technology, to £1,200 per annum by three 
equal instalments of £200 on April Ist, 1917, 1918, and 1919. 
Sir Thomas Shaun spoke of the ability of Prof. Miles Walker, 
and said he had been offered £1,500 a vear to take control of 
an electrical engineering concern working entirely m the 
national interests. 

Sir Home Gorpon, the Controller of the Staff of the 
National Service Department, is a director of the Electric 
Supply Corporation, Ltd. Major G. C. Hamintton, M.P., who 
is Director of Enrolment to the Department, was a joint 
managing director of Messrs. Drake & Gorham, Ltd., until 
he took up military duties in 1915. 

Mr. H. W. ALBRow announces that his position as manager 
with the Electrical Co., Ltd., has come to an end owing to 
the winding up of the business by order of the Board of 
Trade. An. advertisement regarding his movements appears 
on another page. 

On February 10th, a banquet was held in the States to 
celebrate Mr. T. A. Eprson’s 70th birthway. The American 
Electrical Review quotes the following message sent by Pre- 
sident Wilson :— 

I wish with all my heart that I might be present to take part in cele- 
brating Mr. Edison’s 70th birthday. It would) be a real pleasure to be able ' 
to say in public with what deep and genuine admiration I have followed his 
remarkable career of achievement. To owas an undergraduate at the university 
when his first inventions captured the imagination of the world, and ever 
sincé then l have retained the sense of magic which what he did then created 
in my mind. He seems always to have been in the special confidence of 

*Nature herself. His career already has made an indelible impression on the 
history of applied science, and I hope that he has many years yet before him 
in which to make his record still more remarkable. 

Roll of Honour.—Sergeant GREEN, who was on the staff of 
the Isle of Thanet Electric Traction & Lighting Co., Ltd., has 
fallen in action at Kut. R 

Lieutenant-Colonel A. B. Layton, A.M.I.E.E., of the South 
Lancashire Regiment, for 14 years electrical engineer to 
Messrs. Joseph Crosfield & Sons, Ftd., of Warrington, has 
been mentioned in dispatches. 

. Private JOHN Gius, K.O. Roval Lancaster Regiment, 
killed in action, was emploved by the British Westinghouse 
Co., at Trafford Park. 

Acting Staff-Sergeant J. W. Chiayton, formerly a motorman 
on the Burnley Corporation tramways, has been awarded the 
Meritorious Service Medal. 

The many friends of Mr. Perey Rosling (W. T. Henley’s 
Co.) will desire to join with us in expressing sympathy with 
him in the loss of his elder son—ALAN Percy Rosina, Second 
Lieutenant, Worcestershire Regiment—who war killed in 
action on March 4th. 

CHARLES Henry Harper, R.E., who has died at the Front 
at the age of 41, served his apprenticeship with the Telephone 
Co. in Dundee. He afterwards went to Manchester, and 
subsequently to Madras, where he held an appointment for 
reven years with the Oriental Electric Co. Returning to 
this country, he entered the telephone service in Glasgow, 
where he was emploved up to the outbreak of war. 

Intimation has been received of the death from wounds, on 
March 6th, of Captain Norman C. Lowson, M.C., R.E., the 
enly son of Mr. James Lowson, senior partner of the firm 
of Messrs. W. C. Martin & Co., electrical engineers, Glasgow. 
Captain Lowson was a member of the O.T.C. at Glasgow 
Academy, and afterwards at the University, where he 
graduated B.Sc. in engineering. While studying, he served 
for short periods with the Glasgow T.C. electricity depart- 
ment, with Messrs. Drysdale & Co.. Yoker, and the Albion 
Motor Car Co. He was subsequently a year with the British 
Electric Plant Co., Alloa, leaving that firm before the out- 
break of war for training with the Special Reserve of Officers, 
and at the outbreak of hostilities he was in command of the 
9th Divisional Signalling Company, Chatham. Captain Low- 
son Was mentioned in dispatches for services at Neuve 
Chapelle and at Loos, and was awarded the Military Cross. 

The Times records the death in Leeds, on March 6th, of 
Colonel F. W. Tannett-WaLkeER, R.E., who had been for 12 
months in command of a battalion of Royal Engineers in 

France. He was a member of the Institution of Civil Engi- 
neers, and for many years a director of Tannett Walker and 


Co., engineers, Leeds. 


Obitwary.—Mr. E. Kay.—The death is announced af Mr. 
Edward Kay, electrical engineer, of Bury (Lanes.), aged 52 
years. 

Mr. S. CHARLESWORTH.— The sudden death has occurred of 
Mr. Sheard Charlesworth, electrical engineer, of Oldham. 
Mr. Charlesworth, who was in his 57th vear, was until 1894 
partner in the firm of Messrs. Charlesworth, Hall & Co., 
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electrical engineers, and on the partnership being dissolved 
he went into business for himself in Clegg Street. 

Mr. H. L. ELwarp.—The death has occurred of Mr. Henry 
L. Elward, A.M.I.E.E., one of the oldest members in Ire- 
land of the Institution of Electrical Engineers, who had been 
for a quarter of a century connected with the Dublin Cor- 
poration electrical departinent, and was previously associated 
With electrical schemes in London, Eastbourne, and Madrid. 

Mr. A. E. Waite.—The death has occurred, at the age ot 
Gl years, and after a long illness, of Mr. A. E. White. 
M.Tnst.C.B., who was for 28 vears city engineer at Hull. He 
was responsible for the special character of the tramway 
track construction, Which saved the city a preat deal of 
money. 

Mr. D. Hentiry.—We regret to learn of the death, which 
occurred on 6th inst. from pneumonia, of Mr. David Hiuntlev. 
A.M.LE.E., who was for many vears chief engineer and 
works manager of the Dowsing Radiant Heat Co., Ltd. Mr. 
Huntley commenced his electrical career at the age of 17 as 
a pupil of Mr. H. J. Dowsing, M.LB.E.. in his private 
practice, and remained with him when the business deve- 
loped into the Dowsing Radiant Heat Co., Ltd. He repre- 
sented the firm in the Electrical Section of the B.E.A.M.A.. 
of which he was chairman. He was a oman of great enerey 
and ability, and his experience and knowledge of electric 
heating Was very considerable. During: the war he had been 
carrying out special Government work in connection with 
electric heating appliances and in other important directions, 
and his loss will be greatly felt. Mr. Huntley was: buried in 
the Ruishp Parish Churehvard on Saturday last, and was 
followed by Mr. H. J. Dowsing and Mr. A. C. Newstead, two 
directors of the company, and a number of his fellow eni- 
ployés. Mr. Huntley was a Freemason, and his Lodge was 


represented at the funeral. 


NEW COMPANIES REGISTERED. 


' Little Wonder Battery Co., Ltd. (146,385).—Private 
company, This company was registered on March 9th, with a capital of 
£27,500 in £l shares (3,100 10 per cent. cum. pref.), to take over the business 
of manufacturers of electric dry cell batteries carried on by Albert A. Ball 
and Co., Ltd., at 8/9, Reynart Buildings, Euston Street, London. The sub- 
scribers (cach with one pref. share) are; A. Richmond, 4, Budge Row, E.C. 
manufacturer; J. Price, 71, St. George's Road, Leyton, N.E., secretary. The 
frst directors are to be appointed by the subscribers. Registered ofice: 4, 


Budge Row, E.C. 
Victoria Chemical Co., Ltd. (146,393).—Private com- 


pany. This company was registered on March Sth, with a capital of £IL 
in 10,000 ord. shares of £12 each, and 30,000 def. shares of 2. vach. to take 
over Írom ‘TE. Hadham, F. H. Rogers, and F. B. Dehn the option of pur- 
chasing from J. A. Kendall his patent, No. 26,8612, for the treatment of 
chlorides of the alkali metals for obtaining useful) products therefrom, and 
the option of purchasing a patent which J. A. Rendall bolds joint with the 
exors. of the late Sir Joseph Swan for improvements in the manufacture of 
The subscribers (each with one ord, share) are: a 


metallic sodium. 

A G. Elliot, R.F.A., 15, Victoria Square, S.W.; and F. B. Dehn, Broad 

Sanctuary Chambers, S.W., consulting chemist. The first directors are 1. 
i Dehn, and A. G. Eliot Solicitors: J. H. 


Needham, F. H. Rogers, F. B. 
Mote & Son, 11, Gray's Inn Square, W.C, 


~_ 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Rubber Bronze & Metal Co., Ltd.—Re-issue on February 
nd of £4400 debentures, part of a series of whieh particulars have already 
been filed. 

Stephens, 
bentures created February 12th, 1917, filed pursuant to Section 93 (38) of the 
Companies (Consolidation) Act, 1908, the whole amount beings now 
Property charged: The company's undertaking and property, present and 
future, including uncalled capital,” No trustees, Memoranda: Satisfaction in 


Smith & Co., Ltd.—Particulars of £1,200 de- | 


t 


Y 
! 


issued, ; 


full on February P2th, IMP, en of first mortgage debenture dated April I~s, 


1903, securing £600, and (b) of second mortgage debentures datel December 
3rd, 1903, securing £690, have been filed. 
County of Dorset Electric Supply Co., Ltd. 


of £2,500 second debentures created al 1916, 


November 27th, filed pursuant to, 
Section 93 (3) of the Companies (Consolidation) Act, 1908, the amount of the: 
present. issue being £2,000, Property charged: The company’s undertaking, 
and property, present and future, ineluding uncalled capital, Gf ans, subject! 
to first debentures for £16,000, No trustees, 

Brecknell, Munro & Rogers, Ltd.—Mortyage on lands, 


factories, &e., at Bristol, dats March Ist, 1917, to secure all moneys due or 
to become due from company to Lloyd's Bank. i 


Allen, West & Co., Ltd. (108,870).—Capital, £30,000 in 


£) shares, Return dated January llth, 1917. 25235 shares tuken up 
£25,235 paid. Mortgages and charges: £20, U0U. | 
Sy a ‘ 

| CITY NOTES. 

LORD GkORGE HaMiLton presided at al 


He said that the tota 


Underground annual meeting. th 
Electric Rail- receipts of the five companies increased by 
ways Co. of = £557.385, or over 10 per cent. The re 

venue liabilities, including interest, depre 


London, Ltd. ent 
ciation, and — reserves, increased bi 


£501,783, slightly under 10 per cent. There had been al 
accelerated rate of increéase in working erp uses, and ther 


d 


Particulars 
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was every indication that these would become still greater 
in the current year. ‘The maintenance of the various pro- 
perties, while suflicient for safe and regular operation, had 
not been up to the usual high standard owing to scarcity of 
material and labour. ‘The compamies had, therefore, Increased 
their reserves rather than their dividends. The total income 
of this company showed a decrease of £27,400 for the vear. 
Under the present conditions no considerable schemes of deve- 
lopment and improvement could be carried out. Arrange- 
ments had now been completed for the through running of 
the London Electric Railway trains over the L. & N.-W. 
line to Watford, and the service would be commenced on 
Apail 2nd. The greatest obstacle to the increased prosperity 
ci the operating companies was the increased cost of every- 
thing that they required. Coal had increased in price to 
nore than double the pre-war figure, and it was still rising. 
Lot's Road power station used more than 200,000 tons a 
vear, and the increased cost already amounted to £1 per ton. 
The District Railway recovered its extra costs under the 
arrangement with the Government, but the other railways 
were uncontrolled, and must find them from their own re- 
sources. The petrol situation was not only somewhat pre- 
curious as to the supply, but the price had been considerably 
increased since January Ist. The Government Order regard- 
ing advertising posters would cause a loss of a considerable 
part of their revenue from that souree, which was not far 
froin £100,000. The inereased costs would probably compel 
them to consider a readjustment in rates of fares. In coin- 
mon With all great transport enterprises, thev were beginning 
to feel the pinch of the war. but the foundations of the busi- 
ness and its profits were sound, and the satisfactory way in 
Which they had stood the ‘strain of the past two years pave 
contidence for the future. 


Sin’ WM. Crookes presided, on March 
6th, at the annual meeting. Ife said that 
the receipts increased by £558, but this 
Increase Was snore than nullified by the 
heavy advance in cost of coal and mate- 
rials. The net result was a protit of £24,306, against £25,270 
for 1915. A further 43.000 had been put to depreciation, 
kee: it had not been necessary to trench upon that fund 
during the vear. The total amount of the sinking funds for 
the redemption of the Wood Lane joint debenture stock is 
now £79,563. The efficiency in electrical distribution shows 
an improvement of 2 per cent. Units sold increased from 
9 436.498 to 8438393. The number of new consumers and 
of additional lamps connected was the lowest in the com- 
pany's history, and it was impossible to look forward to 
any improvement until the close of the war. The Govern- 
ment had recently issued a regulation that no new meters 
must be purchased except for consumers who required cur- 
rent for Government work and for renewals. The reduction 
in the dividend on the ordinary shares from ñs. to 3s. was 
entirely due to the war, but it was only temporary. Tf the 
price of coal., &e., were kept within reasonable limits they 
might be able to show a better result this year. The in- 
crease of 10 per cent. in the charge to consumers was only 
in force three months, but thev hoped that the Kensington 
Borough Council would consent to the increase continuing 
until after the war. At one tine during the vear their coal 
stock fell so low that they were within a few days of having 
to shut down, but on strong representation in the proper 
quarter they managed to get a further supply. At present 
they had a stock sufficient for some weeks. Though the re- 
duced profit reduced also the bonus due under the co-part- 
nership scheme to considerably less than in former years, the 
employés were receiving a bonus on the seale of the previous 
distribution, as they had worked so loyally and well. The 
chairman hoped that the blessing of Peace would be restored 
before the next annual meeting. He anticipated then the 
demand would be so great that they would soon return to 
their nsual rate of dividend, and probably exceed it. 


: The net capital expenditure at Decem- 
her, 1916, was £2,082,020, an increase of 
£2,188. The profit has again been pre- 
judiced bv the enforced reduction of hight- 
ing, by the further increased cost of coal, 
and all other items of production, and by 
the effects of the Suinmer Time Act. The total revenue was 
£732,936: expenses of generation and distribution £103,322; 
repairs and maintenance £9,747; street lighting expenses 
44.217: rent, rates, taxes, management expenses, &e., 
LLNS. 
available revenue. After deducting loan charges, debenture 
stock charges, emploves’ provident fund, and putting £40,000 
to the reserve, £79,501 remains for dividend. The preference 
dividend is paid. and 8& per cent. per annuin on the ordinary 
shares (as in the previous year). £17,132 is to be carried 
forward. The gross revenue increased by £21,117. and the 
net revenue by £16.90. The average price obtained per unit 
rose froin 227d. to 2.51d. The number of customers fell by 
104 to 14.616, but the connections increased by 1,170 Kw. 
to 47.331 Kw. The reduction in customers is due to war 
conditions, which have caused the suspension of many busi- 
nesses, notably among stockbrokers and foreign banks and 
firms. The units generated were 33.759.872; sold 28,982,456 
(a decrease of 496,623): metered and used bv the company 
1,966,187: expended in distribution. &c., 2.910.229. The mzxi- 
mum supply demanded increased from 17,424 KW. to 19,198 


Notting Hill 
Electric Light- 
‘ing Co., Ltd. 


City of 
London Elec: 
tric Lighting 

Co., Ltd. 


Including £18,024 brought forward, £151,449 is the - 


KW. Power and heating units céntinued to show a steady 
Increase; power took 12,421,705 umts, and heating 3,165,613 
units = 15,497,406, equal to 54.9 per cent. of the total units 
sold for private supply The Marquess of Winchester, a 
director, is still serving with the Army in France. Leave bas 
been granted to Mr. A. F. Ilarrison, the secretary, to take 
up a Commission in the Royal Defence Corps. Nine mew- 
bers of the staff have been killed, 14 wounded or invalided, 
and one is a prisoner of war. The company applied for 
£57,400 War Loan, making the total £50,000, 


During 1916 the connections increased by 
Of 00 Hp. to 22,750 H.P. The profit was 
S224 2065 (against £204 410 last year), plus 
£5,191 brought forward, less 460.508 in- 
terest on debentures, &e. The preference 
dividend, 5 per cent., absorbs £15,617, 7 per cent. on the 
ordinary shares requires 459.837 (last year 6 per cent. Was 
paid), there is put to depreciation reserve £30,000, against 
£25,000, and to general reserve {50,000, against £25,000, 
£7.45 being carried forward. Out of the £25,000 put to 
reserve last year, the balance of the cost in connection with 
the issue of first and second mortgage debenture stocks, 
amounting: to £13,708, has been written off, and £12,504 trans- 
ferred as a provision for possible loss on realisation of invest- 
ments. Plant. mains, &e., have been efliciently maintained, 
£95,100 having been spent thereon out of revenue. Exten- 
sions in progress at Carville and Dunston power stations and 
to the general distribution svstem during the vear cost 
£63.52. It is proposed to make an offer to acquire, by an 
exchange of shares, the shares and funded preference income 
stock of the Cleveland and Durham Electric Power, Ltd. 
The scheme is to be submitted at the annual meeting on 
March Y3rd. Tf the proposed exchange of shares is carried 
through it will involve an increase of this company’s capital. 


Newcastle-upon- 
Tyne Electric 
Supply Co., Ltd. 


Mr. J. B. BRAITHWAITE, presiding at the 
annual meeting on Monday, said that the 
receipts from sale of current bad increased 
by rearly £44,000, and although the cost 
of coal had gone up by (OU per cent. their 
coal costs during the vear only increased 
by 65 per cent. as compared with 1914. Whereas in 1914 the 
freight from the Tyne to London was 3s. per ton, at present 
it was lss. Coal had risen from £62,398 to £87,475. The 
total expenses advanced froin £150,308 to £156,171. The net 
result was that £156,504 was carried to net revenne account 
against £159,639 last year. For the first time they had been 
able to debit the whole of the repairs against revenue, in- 
stead of against reserve for depreciation. They were increas- 
ing the appropriation to depreciation from £40,000 to £45,000, 
and intended ultimately to raise this to £50,000, which was 
the figure he had always considered the one to reach before 
paving an dnereased dividend. During the war the river- 
side stations, which in the ordinary course of things were 
far more economical than stations dependent upon railway 
supplies, were now more expensive owing to the heavy rise 
in freights. At the present time rail-borne coal was cheaper 
than sea-borne coal. Fortunately, however, the company 
were able to use both, and by means of the interconnection 
between City Road and Wandsworth they were able to utilise 
their coal supplies at either end, whichever was the more 
economical at anv given time. After the war freights would 
no doubt come down with a run, and stations with water 
facilities would again prove their greater advantage. Hav- 
ing regard to all their diMiculties, restricted lighting, the 
Summer Time Act, &e., the result shown was an exceedingly 
gratifying one. They could hardly have had a more difficult 
vear than 1916 proved to be, but so far their officers had 
managed to bring them through successfully. The arrange- 
ment entered into for giving a bulk supply to various tram- 
wavs and lighting undertakings south of the Thames, at 
Sutton and elsewhere, had been working very satisfactorily 
during the past year, over one and a half inillion units hav- 
ing been sold for this purpose, and they had now come to a 


County of 
London Elec: 
tric Supply 
Co., Ltd. 


< similar agreement with the South London Electric Supply 


Co.. in which they themselves were very large shareholders. 
They hoped that that further interconnection would be 


_made by the end of the present year, and were expecting to 


sell to that company a large amount of current. As oppor- 
tunity offered they were steadily pursuing the policy of link- 
ing-up and concentrating electric supply in a smaller number 
of big stations rather than in a large number of small sta- 
tions. With regard to their scheduled site at Barking for 
a large power house, that was now carefully protected and 
secured bevond any question, so that whenever the time 
caine to develop there the site was waiting. Thev had sub- 
scribed £50,000 to the 5 per cent. War Loan. As to the cur- 
rent year, he preferred not to prophesy. He was afraid thev 
must anticipate the war continuing thronghout this year. and 
this would probably mean that the high price of coal would 
continue, with probably inereased difficulties in that respect 
and also restrictions in various other directions. The Summer 
Time Act would come into force earlier this vear than it did 
in 1916. The second advance of 10 per cent., however, in 
the price of eurrent which caine into effect on April Ist. 
1916, would help their receipts in the first quarter of the 
present year: he did not want to predict what the final 
result -would be for the vear. He thought the company 
should be able to maintain the dividend, with the possibility 
of an increased appropriation to reserve this year. 


+ 
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At the annual meeting, held at Man- 


British Engine chester, Mr. R. CHARLES LoNGRIDGE (chair- 


Boiler and man) announced that the results of opera- 
Electrical tions during 1916 were most satisfactory, 
Insurance having regard to business conditions. 
Co., Ltd. There had been a marked growth in the 


number of firms insuring their plant 
against breakdown, with the result that the premium incoine 
had increased from £117,112 to £125,85l—their largest ad- 
vance in any single year, with one exception. They had felt 
the effects of a noticeable increase in the cost of repairs, and 
in the cost of travelling expenses. The profit earned showed 
only æ small reduction from the previous year. There had 
been some further depreciation of the company’s invest- 
ments, which the directors had decided to meet by writing 
off the sum of £7,553 out of profits, and after making provi- 
sion for this and for a final dividend, the total funds of the 
ny stood at the increased figure of £179,777. Their 
chief engineer, Mr. Michael Longridge, had been elected 
President of the Institution of Mechanical Engineers. 


Cleveland & Durham Electric Power Co., Ltd.—The capi- 
tal expenditure during the year was £4,819. Gross profits 
were £37,130, as compared with £31,157 in 1915. The profits 
shown are largely due to the fact that the majority of con- 
sumers have agreed to pay a temporary advance in price and 
to new contracts at higher pnces. To meet increased de- 


. mands, the whole of the available cenerating plant has been 


run continuously. Less the amount required for debenture 
interest, there remains a net profit of £16,925, plus £8,575 
brought forward. A dividend of 2 per cent. on preference 
shares absorbs £6,674; there is transferred to depreciation 
and renewals account £8,000; and there is applied in reduc- 
tion of expenses of issue of debentures £1,000, carrying for- 
ward £9,825. The connections to the system at the end of 
the year aggregated 81,469 H.P., as compared with 75,840 at 
the end of 1915, and a further 11,000 H.P. has been arranged 
for. Regarding the suggested exchange of shares with the 
Newcastle Supply Co., the directors have prepared a scheme. 
They are satisfied that the development of the area cannot 
otherwise be adequately proceeded with. 


Sonth London Electric Supply Corporation, Ltd.—The 
gross receipts during 1916 were £59,037, and the expenses 
were £30,649, leaving £28,388, plus £3,010 brought forward. 
There is placed to depreciation £7,000, and after paying deben- 
ture interest and 6 per cent. preference dividend, the balance 
is £16,053, out of which 5 per cent. is paid on the ordinary 
shares, and £3,053 is carried forward. New connections were 
26,481 lamps (927 kw.), making the total 392,999 lamps 
(equivalent) (13,754 Kw.). The units sold were 6,698,357, an 
increase of 380,217. Units generated 8,372,740; used on works 
318,490; expended in distribution 1,295,893. Annual meeting : 
March 20th. 


Bristol Tramways & Carriage Co., Ltd.—The gross re- 
ceipts for 1916 were £555,907; working and general cxpenses 
and renewals, £450,447; including balance brought forward, 
net revenue £110,516. After paying the debenture charges, 
preference interest, 6 per cent. (less income-tax) on the ordi- 
nary shares, and putting £30,000 to reserve fund for contin- 
gencies and renewals, £9,636 is to be carried forward. The 
receipts of the tramway department increased by £6,241, 
or 24 per cent., and those of the carriage department by 
£35,552, or nearly 14 per cent. Passengers carried on cars 
and omnibuses were 60,628,342, an increase of 355,942. 


Northampton Electric Light & Power Co., Ltd.—The an- 
nual meeting was held on Friday, Ald. F. H. THORNTON, 
J.P., presiding. The chairman said that good progress was 
being made with the new works at Hardingstone. The site 
was being raised 44 ft. to avoid the danger of flooding. In 
connection with that work £36,000 of the £50,000 asked for 
was subscribed, so that, with a few debentures which would 
be available, practically the whole of the money was obtained. 


Rushden & District Electric Supply Co., Ltd.—The annual 
meeting was held on Friday. Ald. F. H. THORNTON, J.P., 
said that a new engine had been installed during the year, 
but almost the whole of the current supplied had been taken 
up, and the company had been doing work of enormous 
national importance. The increased cost of coal and oil had 
compelled them to raise their charges, but that was inevit- 
able, and like action had been taken by other companies. . 


Companies Struck Off the Register.—The following com- 
panies 

Electric Stores, Ltd. 

Hammersmith Welding, Engineering & Electrical Co., Ltd. 
‘New Electric Rifle & Target Co., Ltd. 

Panama Electric Lighting. Power & Traction Co., Ltd. 
Telephone Instalment System Co., Ltd. 


Stewarts & Lloyds, Ltd.—After setting aside £100,000 for 
depreciation and paying 6 per cent. on the preference and 
10 per cent. œn preferred ordinary shares, a dividend is re- 
commended of 2s. on deferred shares, together with a bonus 
of 6d. per share. £60,000 is placed to genera] reserve, £20,000 
to employés’ benefit reserve, and £110,000 is carried forward. 
—Fimancial Ti-mes. 

British Westinghonse Electric & Manufacturing Co., Ltd. 


—The directors recommend a dividend of 74 per cent. on the 
preference shares. 


- 


ave been struck off the register, and are dissolved :-—. 


“war. 


Bournemouth & Poole Electricity Supply Co., Ltd.—The 
balance from revenue account for 1916, after deducting gene- 
rating and other costs, rates, taxes, fees, &c., is £35,215, 
plus £3,607 brought forward. Debenture and loan interest 
absorbed £8,782, leasehold and special redemption fund and 
interest £2,047, reserve for depreciation, &c., £8,000, leaving 
£19,993. After paying the preference dividend and 6 per 
cent. on the ordinary shares, £2,263 remains to be carried 
forward. Total applications increased by 910 xw. to 11,459 
kW. Units sold for all purposes 4,082,836: used on works 
779,990; not accounted for 826,331; units generated 5,689,157. 


Brompton & Kensington Electricity Supply Co., Ltd.— 
The accounts for 1916, subject to audit, and after appro- 
priating £7,150 to depreciation and reserve, admit of a final 
dividend at the rate of 7 per cent. on the preferred shares 
and a final distribution at the rate of 10 per cent. on the 
ordinary shares, making 9 per cent. for the year, less tax, 
carrying forward £5,075. 

= caLboreual Electric Supply Co., Ltd.—The lamp con- 
nections at December last totalled 132,542 (30-watt), an in- 
crease of 765. Units supplied, 618,019. Profit, £715. After 
paying bank interest and placing £500 to depreciation aec- 
count, the credit balance is £1,002, which is to be carried 
forward. 

Hadfields, Ltd.—In addition to the interim dividend of 
Is. per share, a further dividend of 4s. per ordinary share is 
announced, making the rate the same as last year, together 
with a bonus of 1s. per share, all free of tax. 


Ww. T. Henley’s Telegraph Works Co.,’Ltd.—Subject to 
audit, the directors recommend a final dividend on the ordi- 
nary shares of 10 per cent., less income-tax, making 13 per 
cent. for the year, and also a bonus of 10s. per share, less 
income-tax, the same as a year ago. 

Direct Spanish Telegraph Co., Ltd.—Divyidends at the 
rate of 10 per cent. per annum on the preference shares, less 
income-tax, and at the rate of 6 per cent. per annum, free of 
income-tax, on the ordinary shares (making 5 per cent. for 
the year 1916), both for the half-year ended December 31st 
last. In addition, a bonus on the ordinary shares of 2 per 
cent. for the year 1916, free of tax. | 

Western Telegraph Co., Ltd.—Second quarterly interim 
dividend of 3s. per share, free of income-tax, for the year 
ending June 30th, 1917, at the rate of 6 per cent. per annum. 


STOCKS AND SHARES. 


TUESDAY EVENING. 
THERE is a good deal of strength about the markets round 
the House. The capture of Bagdad was hailed with a feeling 
of rehef, though this was tempered to some extent by the 
slight anxiety felt in regard to affairs in Russia, the food 
problem, for instance, being noted with some nervousness. 
The news from the Western Front 1s considered distinctly 
satisfactory; and, on this account, capital is finding its way 


readily into gilt-edged markets and those also which offer 


high rates of interest attached to speculative conditions, such 
as surround the rubber industry. 

It is pleasant to be able to record a spurt in the market for 
Home Railway stocks, although so far the improvement is 
mostly confined to what is called the heavy brigade. Pre- 
eminent amongst these, North-Western stands out as most ` 
in favour, it being held that the electrification prospects add 
to the other attractions of the stock. In regard to the purely 
Underground group, the meeting of the Underground Elec- 
uie Railways, held last week, produced dulness for the time 

eing. ; 

Lord George Hamilton’s reference to the possibility of fares 
being raised, while it evoked, applause from the stockholders, 
aroused some comment in the market as to whether such a 
step might not lead to curtailment of travelling, though it 
was pointed out, in answer to this objection, that, as the 
Tubes and ‘bus companies are nearly all under one control, 
the vast body of travellers would have no option but to pay 
what the companies liked to charge in order that they might 
get backwards and forwards to and from their work. Under- 
ground income bonds fell back to 804, but Districts gained 
1Us.; the market in Metropolitan Consolidated stock is stag- 


* nant. 


Electricity supply shares keep very firm upon the publica- 
tion of the dividends. Metropolitans are } up. The City of 
London report is one of the most interesting this week. Gross 
revenue rose to £333,000, an increase of £22,000, for the 
corresponding period, kut net profits dropped to £105,000, 
some £23,000 lesa than those of 1915. As already noticed, the 
dividend is retained at 8 per cent. The carry-forward of 
£17,000 is slightly reduced from that of a year ago. The 
Bournemouth & Poole Co. has declared a final dividend at 
the rate of 7 per cent., making 6 per cent. for the year, the 
same as that for the previous twelvemonth. 

Marconis are again conspicuous, with a rise to 2%, the usual 
reason for the buying being advanced, namely, the expecta- 
tion of what the company will receive from the Government 
by way of compensation for its services since the outbreak of 
Nothing has been paid, of course, up to the present. 
With the rise in the parent shares Americans sympathised by 
improving to 16s. 3d)\( Canadians firmed up to.8s. 9d. It ig 
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humorously hoped by some tbat the Government will defer 
making any award until after the conclusion of Peace, since 
it is the uncertainty which stimulates activity in the market, 
and gives the speculator something to ` go for.” There are 
no other changes to report in the telegraph market. 

Brazil Tractions have risen to 47, Brazilian issues of all 
kinds being decidedly firmer. The apprehension aroused by 
the action of our Government in forbidding exports of foreign 
grown coffee has to a large extent subsided, and buyers are 
on the look out for what they regard as cheap stock. Argen- 
tine Tramways continue dull, although for other Argentine 
issues there is more inquiry. The Mexican group is fairly 
steady, and a rise of a point occurred in Mexico ‘Tramways 
5 per cent. bonds, though it must be confessed that what 
little news has come through from Mexico is not particularly 
cheering. 

The feature of the manufacturing group is a rise of 44 in 
Edison Swan 4 per cent. debenture stock. The Fives ad- 
vanced to the same figure, showing a gain in their case of 3 
points. The partly-paid shares are better at lls. 3d., and 
it is expected with some contidence that the new scheme will 
enable the company to advance within sight of dividends on 
the shares. General Electrics are 10s. up. The prices in this 
department are firm, with few shares on offer. In fact, imm- 
dustrials as a whole show a good deal of strength. The 
rubber market is still the centre of attraction for those whose 
faney attracts them to speculative investments. Considerable 
activity prevails throughout the list, and the steady way dn 
which the price of the raw material hugs 3s. 3d. per lb. 1s 
conducive to confidence on the part of the buyers. [ron, arma- 
ment, and steel shares have begnn to revive. So far as the 
markets for base-metal shares are concerned, there is little 
that is new to report. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Home ELECTRICITY COMPANIES, 
Dividend Price 


Mar. 13, Riseor fall Yield 
1914, 1915, 1917. this week, p.c. 
Brompton Ordina ee -- 10 10 68 = 42711 0 
Charing Cross Ord nury 23 6 6 BR — 782 
do. do. do. 43 Pref.. 4g 43 8, A Ere: 7 1 2 
Chelsea ee . °’ ee ee 6 4 8 mn 6 18 4 
City of London .. es ie 9 8 11. - 76 5 
do. do. 6 percent. Pref. 6 6 94 — 6 t 6 
County of London es os q 7 104 — 616 9 
do. 6 per cent. Pref, 6 6 $ — 6 6 4 
Kensington Ordinary .. . 9 7 5 — 5n 7 
London Electric .. 7A ws 4 8 1 -_ Nil 
do. do. 6 percent. Pref, 6 6 B? — 568 
Metropolitan ne s Sa ‘a 8 22 + 664 
do. 44 per cent. Pref. 44 Sh — 740 
St. James’ and Pall Mall . 10 8 € i — 6 80 
Bouth London ee oe ea 6 6 2 a 6 19 0 
South Metropolitan Pref, és 7 q lay — 6 7 8 
Westminster Ordinary .. >. 9 q 63 _ 619 
l TRLEGRAPHS AND TELEPHONES, 
lo-Am. Tel. Pref. ee ee 6 6 H = 6 7 8 
Ang do. Def. ee ee Po ae i ea $ x 8 
Chile ‘1. elephone ea ee ee A = 
Cuba Sub. Ord. oe ee oe 6 6 By = 6 8 6 
Eastern Tel. Ord. ee ee q 8 187 bomen 5 16 10 
Globe Tel. and T. Ord... é 6 7 11 — %6 19 9 
do. Pref. ss 6 6 9 — 631 
Great Northern Tel... a T F F = : a ’ 
Indo-European ee ee ee PEN, 
Marconi... oa ee .. 20 10 af + À 8 9 2 
New York Tel. 44 ee vs 4 4b 10 ~ 49 0 
Oriental Telephone Ord. . 10 10 2 — 414 1 
United R. Plate Tel. ee ee 8 8 6 ee ba) 6 6 
West India and Pan, .. és 1 6d. 1 — 23 4 0 
Western Telegraph se ie S 8 18ł _ $16 4 
Home Raltts, 
Central London, Ord. Assented 4 4 60) a= 680 
Metropolitan oe ee0e oe 1 1 98 =" 4 7 0 
do. District Ea Ek Nil Nii n +$ A 
nderground Electric nary X — 
s 0. o “A™" .. Nil Nil 6,6 _ Nil 
do. do. Income 6 6 B84 —)% 6 9 1 
Forrion Trams, &o. 
Adelaide Sup. 6 per cent. Pref. 6 6 4 = 616 
Angio-Arg. Trams, First Pref,’ ef et 2 -_ 911 4 
do. 2nd Pref. ee ¥x —_ Te, 
do. 6 Deb, 6 6 644 = 715 O 
Brazil Tractions .. sė .æ. á 4 47 +4 810 3 
Bombay Electric Pref. .. . 6 6 10 == 6 0 0 
British Columbia Fiec. Rly. Pfce. 6 6 60 — 8 6 8 
do. do. Preferred — Nil 43 — Nil 
do, do. Deferred — Nil 87$ — Nil 
do. do. Deb. & 4 64 — 6 12 10 
Mexico Trams 5 per cent. Bonds — N 26 +1 Nil 
do, 6 per cent. Bonds — Nil — Nil 
Merican Light Common a Nil Nil q ~ Nil 
do. Pref. .. ee Nil Nil 14 — Nil 
do. lst Bonds ee Nil Nil 27 —_ Fo 
Mancracrorme CoMPANIES, 
British Aluminium Ord. s% 6 q 27,6 — 6 8 O0 
British Westinghouse Pref, .. a 1 2r — 6 910 
Callenders.. at ae . 16 20 12} — 8 40 
do. 6 Pref, ee ee 6 6 4 sn. 6 6 0 
Castner-Keliner ee se eo 20 22 fà — 6 10 8 
Edison & Swan, £8 paid - Ni — = +A Nil 
o doe Tolly pid. aO Nil. -o Ti = Nil 
do. do. 4 percent. Deb, 4 4 66 +43 6 t 8 
Electric Construction .. se 6 1% i a 710 0 
Gen. Elec. Pref. ee ee ee 6 6 —— 6 6 4 
do. Ord. .. is -- 10 10 144 +4 618 0 
Henley ae ee ee ea 90 25 15 — 8 6 8 
do. 43 Pref, ee eo ee 43 ay 4 — 6 13 6 
India-Rubber ee oe ee 10 10 11; gmi *8 10 2 
Telegraph Con, se e o 9 2 8 = 616 2 


* Dividends paid free of income-tax. 


MARKET QUOTATIONS. 


IT should be remembered. in making use of the figures appearing 
in the following list. that in some cases the prices are only genera: 
and they may vary according to quantities and other circumstances 


Wednesday, March 14th. 


ee 


Latest Fortnight's 
CHEMICALS, &c. Price. Ine. or Lec. 
a Acid, Oxalie ee ee ee ee per Ib. hg 1 oe 
a Ammoniac Sal sg s .. per ton £75 oo 
a Ainmonia. Muriate (large crystal) i AA oe 
a Bisulphide of Carbo ae wi * £33 
a Borax.. sa bad za RA n £38 £4 ine. 
a Copper Sulphate .. Sa ace i £83 Se 
a Potash, Ch orate ee ee ee per Ib. 2/6 ee 
a ” Perchlorate ee . rT) 3/- ` 
a Shellac a T oP e». percwt 18 /- 15" ine, 
a Sulphate of Magnesia .« per ton 416 z 
a Sulphur, Sublimed Flowers .. r £t £4 inc. 
a i Lump .. aie ee 5 £24 is 
a Soda, Chlorate aie ss per Ib 1/- 
a » Crystals we z4 .. per ton 120/- os 
a Sodium Bichromate, caska .. per lb, oe a 
METALS, &c. 

c Brass (rolled metal 2 to 1T basis) per Ib. eo ie 
e ry] Tubes tsolid drawn) oe oe oe oe 
ec »w. Wire, basis .. se ee ” oe 
ce Copper Tubes (solid drawn) .. 3 1/8} to 1/93 i 
E » Bars (best selected) .. per ton 2174 
g ” Sheet ee ee oe ee £174 e 
g 99 Rod oe . ee ee t £174 oe 
d n (Electrolytic) Bars es ” £151 
d w ‘i heets .. i 4176 i 
d i se Wire Rods a £159 
d n n H.C. Wire per ib. 77 . 
f Ebonite Road.. oe oe ee oe 3/- es 

ne Sheet ee ee ee ” 2/6 se 
n German Silver Wire .. ee i 2/3 . 
h Gutta-percha, fine oe ee ee 0 6/10 oe 
A India-rubber, Para fine .. e i 8/2 14d. dec. 
i Iron Pig (Cleveland warrants) .. per ton Nom, S ee 
l . Wire, galv. No. 8, P.O. qual. i £88 
g Lead, English Pig ae oe ee oe oe ee 
g Mercury ss $ T .. per bot. Nom oe 
e Mica (in original cases) small .. per Ib. 6d. to 8/- s. 
e@ n rT) » medium ” 8/6 to 6j- oe 
e s, n ” large ee ' 7/3 to t4- & up. os 
d Silicium Bronze Wire .. .. per lb 1/10 sa 
r Steel, Magnet, in bars o .. per ton aie is 
g Tin, Block (English) u Pee cai = a 
mn , Wire, Nos.l w16 .. ee per lb. 8/ s 


Quotations supplied by— 

g James & Shakespeare, 

h Edward Till & Co. 

i Bolling & Lowe. 

l Richard Johnson & Nephew, Lid. 
a P. Ormiston & Sons. 

r W.F. Dennis & Co. 


a G. Boor & Co. 

c Thons. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 


Linking-up Electricity Works.—A meeting of repr 
sentatives of eleetricity supply undertakings was held recently a 
Plymouth, to consider the linking-up of works in Devon and Cors- 
wall. It was decided to go into the matter in detail. and to prepar 
a suitable scheme. The area was divided up into four distric- 
respectively adjoining Exeter, Torquay, Plymouth, and Hayle. an! 
the engineers of the electricity works in these localities are to 
collect information and report progress to Mr. E. S. O` Kell. of Plv- 
mouth, who was appointed chairman of the Committee. 

At the second meeting of the North-East Coast Committe 
which has been appointed to investigate the linking-up of powert 
stations. it was decided that load diagrama should be exchange! 
bet ween the Sunderland and South Shields electrical undertakin.- 
and the Newcastle Electric Supply Co., with a view to finding ow 
whether it would be to the mutual advantage of the partie: t 
link up in order to give and take a supply of current. Apart fron 
the cost. it would not be a difficult matter to link up Sunderlan: 
and Sonth Shields undertakings. because in each case the peril: 
icity of the alternating-current supply is the same : consequent), 
all that is required is a connecting cable, or cables, bet ween the 
two power stations (about 7 miles apart). and the necessary tru 
forners, the voltages being 5.500 and 2,200 volts respectively. 

With regard to South Shields linking-up with the Neweaustr 
Electrice Supply Co.. the conditions are more complicated, in thst 
the frequencies of the two supplies are different-——one bein: 
O cycles and the other 40 cycles per second—so that it would lr 
necessary to install frequency changers. 

Conferences of West London authorities are taking place with 
the idea of establishing on a co-operative basis a bulk suppi 
power station on the banks of the Thames to deal with the who.e 


_of the non-peak supplies for the western area of Greater London. 


The British Empire Producers’ Organisation. —T!: 
organisation held another luncheon meeting at the Savoy Hotel. o! 
Wednesday. Viscount Milner presided, and he was supported ' 
Sir Edward Morris. Prime Minister of Newfoundland. 


Chemical Manufacturers’ Association.—The first gener 
meeting of the Association of British Chemical Manufacturers ws 
held last week. Dr. Charles Carpenter, who presided, said the! 
object was to do for their industry what had been done for ens 
neering in this country and for applied chemistry in Germany. 
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FIGHTING HAIL AND STORM BY 
“ELECTRIC NIAGARAS.” 


(Concluded from paqe 275.) 


Installation and Maintenance of ‘‘ Niagaras.’’—The electric 

niagara 1s simply a large-capacity lightning conductor. Its 
action in disch storm clouds is generally in the form 
of invisible brus -discharge (or aigrettes). During very 
violent storms (or incipient violent storms) the brush dis- 
charge may be visible. This is unimportant if the discharge 
is usually invisible, especially if there be a second line of 
niagaras in the barrage to complete the protection. On the 
other hand, if the discharge is regularly visible, the niagara 
is probably of insufficient capàcity, but, before altering it, the 
resistance of the conductor system itself, and of the earth 
connection and of the surrounding soil should be measured. 
The conductor system should be of high conductivity, with 
ample surface rather than large cross-section, and the path 
to earth should be as free as possible from bends. 
_ If lightning strikes the niagara, this is a still more definite 
indication that its capacity 1s inadequate,* whilst the most 
serious sign of all is a lightning flash in the neighbourhood 
of a niagara, for this indicates a very defective earth connec- 
tion, and, so far from the niagara being of any value in such 
a state, it is rather a source of danger, and may disturb tele- 
graphic operation in the vicinity. 

The precise construction and arrangement of niagaras varies 
with the altitude, the frequency, and nature of storms hitherto 
noted in the neighbourhood, the presence of high buildings, 
trees, &c. In all cases, however, high conductivity, large 
»urface of conductor, minimum self-induction, and low-resist- 
ance earth connection are essential. The closer together the 
posts, the more certain the protection afforded, and they 
should always be on the. highest ground, so that storm clouds 
may not pass over them “untapped.” The area protected by 
each niagara varies with the potential of the storm clouds, 
with climatic conditions, and with the height, altitude of 
erection, and general surroundings of the post. As a rough 
guide, a niagara 100 to 130 ft. in height should protect an 
area extending 24 to 3 miles right and left of the station, an 
equal distance in the direction of the storm wind, and from 
5) to 1,100 yd. against the latter. 

Provision has been made in France to ensure that the 
Proposed construction and location of niagaras (whether 
singly or in barrages) shall be approved by a central com- 
mittee, in order that the best results possible shall be attained, 
and in order that a consistent and homogeneous system of 
protective posts may gradually be developed. In laying out 
a barrage, the centre O of a certain vineyard or other estate 


Fig. 1.—Layina Out a BARRAGE or ‘‘ NIAGARAS.”’ 


is marked on a map or scale drawing (fig. 1), and the usual 
direction Ao of storm-bearing winds is marked, the necessary 
information being derived from local experience or from 
meteorological statistics. Lines BO, Co are then set out re- 
presenting the limiting directions of storm-bearing winds. 
Naturally, the line Ao does not necessarily bisect the angle 
BOO, and it may happen that one of the limiting directions 
18 practically opposite to the prevailing direction for the 
district, owing to storm clouds being sometimes carried along 
valleys on practically a semi-circular course. The angle BoC 
represents the sector of storm-winds for the area of which o 
is the centre. In similar manner, sectors B’ 0'Cc’ and B” 0” c” 
may be set out for the centres o’, o” of adjoining areas. The 
direction U v is the “resultant” of o 4, 0’ a’, o” a” and the 
line XY, perpendicular to U v, is a suitable line for a barrage 
intended to protect, the area considered. Posts about 100 ft. 
fo 130 ft. in height (and not less than 30 ft.—35 ft. higher 
than trees in the neighbourhood) are then set out on or near 
the barrage line and on high ground, so that they may deal 
with storma clouds, whatever the direction of the latter and 
their undulations with regard to those of the ground. Each 
post of a barrage designed on these principles becomes the 
ocus of &@ protected area, and the curve enveloping all these 
areas includes the whole district protected by the barrage. 
According to circumstances, the barrage is set on a straight 
or curved line, or on the sides of a rectilinear or ofher closed 
figure. The posts may be aligned or staggered. 

Resul’s Obtained in France.—There are at present five bar- 
rages of miagaras in France, that of the Vienne being the 

*The St. Julien niagara, which has been very effective 
has been known to be struck only once during 17”. years, and 
3t very rarely shows visible brush discharge. 


- oldest, and followed by those of the Dordogne, Beaujolais, 


Gıronde, and the Lower Loire. The Vienne barrage has six 
posts, and, during the storms which have broken in Poitiers 
since this barrage was erected, very little hail has fallen in 
the protected zone, whereas formerly the banks of the Clain 
and the Boivre were often swept by hail. The St. Julien 
niagara and the Chauvigny post have proved very satisfac- 
tory, and testimony as to the good effects of the Paizy-le-Sec 
post is to be found in the petition by the municipality that 
the niagara should be re-erected after it was thrown down by 
a cyclone in 1911. The St. Savin-sur-Gartempe niagara :s 
on a basilica steeple 330 ft. in height, and the protection it 
affords is practically complete. The Chitré post, established 
in 1912, protects a well-defined parabolic area, the axis of 
ee is the direction of the wind, and the focus the post 
itself. 

On the other hand, the Beaujolais barrage has not given 
satisfactory results; indeed, £400,000 worth of damage was 
done in 1913, as against £100,000 average for the years 
1901-10, when hail cannon were in use, and £280,000 average 
for the period 1891-1900, when no protective measures were 
in force. If this unsatisfactory result be compared. with: the 
very favourable official report from the Dordogne and Vienne 
districts (where exactly similar equipment is in use), It 16 
obvious that the trouble lies not in the system, but in local 
conditions or faulty. application of the system thereto. The 
rocky nature of the country in the Beaujolais district is very 
unfavourable to effective earth connection, and the heights 
of the very broken land have little forest growth upon them. 
Probably the unsatisfactory nature of the earth-contact an‘ 
the high resistance of the earth in this district are the cause 
of the unsatisfactory protection yielded by the niagaras. Hail- 
stones the size of a nut have been known to fall on the 
fegnie niagara, and, during another storm, the Thion post 
seemed to attract lightning flashes and to divert storm clouds. 
M. Chatillon has emphasised the importance, when laying out 
a barrage, of providing not only for the prevailing storms, but 
also for ‘‘ return storms’’ from (or nearly from) the opposite 
point of the compass. Under the influence of low winds 
(near the ground) developed and guided by valleys, gorges. 
&c., storm clouds may be temporarily divided, and 
quently brought into collision with one another to the accom- 
raniment of a deadly hailfall. The Saône Valley, for instance 
which bounds the Beaujolais district on the east, runs S.E. 
to N.E. from Lyons to Villefranche, and does much to deflect 
storms coming from the south-west or west. 


In 1911 two niagaras were installed on the Eiffel Tower for 


experimental purposes. Each of the supports of the top ter- 


race of the Tower carries a band of electrolytic copper termi-- 


nating in four points in? the form of an inverted Y, consti- 
tuting the ‘‘diffusirig’’ system. Four strips of copper run 


from the diffuser down the whole height of the tower 


(954 ft.), and are connected to the pipes serving the hydraulic 
lift and to 33-ft. wells sunk specially for the purpose. Neither 
hail nor lightning was observed near the Tower in 1912, hence 
plans were completed for the erection of two more hail-rods 
in the Paris district, one on the Pantheon, the other on the 
Montmartre basilica. 

Following the completion of maps showing the direction. 
intensity, and frequency of storms all over France, it is hoped’ 
to erect a system of barrages which will protect the whole 
country. The principal frontier barrage will run from th» 


Spanish frontier to Bidassoa, about half-way along the 


Pyrenees (to meet a barrage running alone the Gironde), and 


also along the whole coast line to Cherbourg. This barrage: 


will afford frontier protection against storms from the south- 
west, and use will be made of lighthouses, semaphores, wire- 
less masts, spires, &c., as supports for the hail rods wherever 
practicable. It is hoped that all the low-lying (most dan- 
gerous) clouds entering France from the south-west will be 
thus discharged. Inland barrages will, however, be necessary 
to cover the possibility of clouds being dangerously electrified 


by one means or another after entering the country. The 


inland barrages will be across the general direction of pre- 
vailing storms, and those contemplated run along the Gironde, 
the Charente, the lower reaches of the Loire, the Rhone, 
and upper reaches of the Loire, from Orleans to Evreux, from: 
Avranches to Nantes across Brittany, from Bourges to Poi- 
tiers, and on to the coast, round the whole Mediterranean 
coast from Spain to Italy. and from Belfort to the Belgian 
frontier. The total cost of all these barrages would be small 
in comparison with the losses which are now occasioned 
every year by hail and lightning; moreover, by manufacturing 
the component parts on a large scale the cost per unit would 
be reduced materially. | 

M. Turpain has suggested the use of lofty trees on high 
ground as supports for niagaras, and, in order to give the 


conductors the desirable surface, they might be composed of 


two copper wires carrying between them a strip of thin 


brass sheet 12 in. to 16 in. in width. It is absolutely essential, 


in all cases, to obtain an earth connection of negligible resist- 
ance, and, if possible, in a direct continuation of the foot of 
the conductor. Running water makes the best earth connec- 
tion, but if this be not available, connection may be made to 
permanently moist subsoil or to an “‘artificial’’ earth made 
by the aid of coke. Wells often act as huge Leyden jars, and 
isolated layers of moist soil surrounded by rock or other 
poorly conducting media, are often very unsatisfactory as 
earth connections. Hail rods,built on this principle could be 
erected every 500, yd._or, 80, according ‘to the frequency and 
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intensity of storms; more lofty rods of specially large capacity 
would be desirable at intervals. 

It is not only in France, but in many other countries as 
well, that interest is being taken in electric ‘‘ niagaras.” 
From the Himalayas to the Andes, and from Russia to the 
Transvaal the possibilities of barrages are under considera- 
tion. In Argentina, for instance, a niagara 180 ft. in height 
was recently installed in the province of Mendosa at the foot 
of the Andes, and four other posts are under erection. Ulti- 
mately, it is hoped, useful application will be found for 
the vast quantities of electricity collected by barrages of 
niagaras, so that the latter may benefit crops by electro- 
culture, by electrically-manufactured manures, and by elec- 
trically-driven agricultural machines, as well as by protecting 
them from the ravages of hail and lightning. For this 
oe rte view of the future, however, we accept no respon- 
sibility. 


THE VOLTAGE REGULATION OF ROTARY 
CONVERTERS. 


By G. A. JUHLIN, M.I.E.E. 


(Abstract of paper read before the INSTITUTION OF 
ELECTRICAL ENGINEERS.) 


‘Tue importance of the rotary converter as a link in power 
‘ distribution is constantly increasing, as well as the necessity 
of utilising to the utmost the material at our disposal. In 
order to obtain the best possible results at minimum expense, 
it is esséntial that the exact conditions of operation as regards 
voltage regulation and power factor should be known, and 
that the influence of the one upon the other should be clearly 
understood. ee 

It is of great advantage to keep the range of voltage within 
the smallest possible limits compatible with the requirements 
of the service for which the machine is intended, as the 
difficulties and cost may be increased to a great extent by 
a few per cent. extra regulation, which may bring the range 
outside the limit of one system and, therefore, necessitate 
the adoption of a more costly arrangement. ae 

Reactance Control—If reactance ìs introduced in the line 
or in the transformer supplying a rotary converter, and watt- 
less currents are produced which flow through this reactance, 
the £.M.F. delivered to the converter slip-rings can be ìn- 
creased or decreased, depending on change in the field 
strength of the machine. This will be clear when it is con- 
sidered that a leading current is 90 deg. ahead of the load 
current, and therefore 90 deg. ahead of the E.M.F. in phase 
with this current. The E.M.F. of self-induction produced by 
this wattless current lags 90 deg. behind it, and is, there- 
fore, in phase with the £.M.F. supplied to the converter, 
thus increasing it. 

-A lagging current is 90 deg. behind the E.M.F. in phase 
with the load current, and as the E.M.F. of self-induction lags 
20 deg. behind the current producing it, it will lag 180 deg. 


I Toad. 
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Per cent series field an recent watt! 
no load with unity power 9 per al converte 
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Tic. 1.—CURVES SHOWING RELATION BETWEEN REACTANCE AND 
WATTLESS CURRENT REQUIRED IN ROTARY CONVERTERS FOR 
DIFFERENT AMOUNTS OF OVER-COMPOUNDING. 


Resistance = 3 per cent. 


behind the supplied £.mM.F., consequently decreasing it. Thus, 
if a reactance is introduced, the E.M.F. at the continuous- 
current terminals can be increased by strengthening the 
rotary field, and reduced by weakening the field. 

The wattless currents may be produced by variation in the 
shunt current, in which case the voltage variation is inde- 
pendent of the Joad, or, if the voltage regulation be desired 
as a function of the load, the wattless currents may be pro- 
duced by a series winding. 

In order to determine the most satisfactory value of react- 
ance for a given compounding, it is necessary to know the 
change in wattless current with varying values of reactance. 


The §E.M.F. of the high-tension side of the transformer is 
assumed to be constant, and as the £.M.F. desired is fixed at 
no load and full load, an expression for the transformer 
electromotive force is easily obtained assuming the power 
factor at the converter to be unity at full load, from which 
the value of the wattless current 1s obtained. Fig. 1 shows 
the approximate relation between wattless current and react- 
ance for different values of compounding. The curves are 
approximate in so far that the influence of saturation in the 
converter has not been taken into account. It would 
obviously not be possible to make allowance for this, owing 
to the very wide range over which it varies in different 
designs. The influence of the saturation on the compound- 
ing will, however, be discussed Jater. The curves are 
on the assumption that the E.M.F. of self-induction of the 
transformer varies in direct proportion to the current. A 
total resistance drop of 3 per cent., including transformer 
and converter, has been assumed. This value will, of course. 
vary with the capacity and voltage of the machine under con- 
sideration, but may be taken as an average for ordinary 
outputs and voltages. The ohmic, as well as the reactance, 
F£ M.F.’8 are expressed as a percentage of the no-load E.M.F., 
and the power factor has been taken as unity at full load. 
The curves may, however, be used without any appreciable 
error in cases where unity power factor is desired at any 
other load. In such a case the value obtained from the 
curves does fiot represent the wattless current at no load, 
but what may be termed the change in wattless current be- 
tween no load and full load. For example, 10 per cent. com- 
pounding with a reactance at 25 per cent. gives 63 per cent. 
wattless current at no load with unity power factor at full 
load. If, instead, it should be desired to obtain unity power 
factor at half load, the wattless current would be approxi- 
mately half of this value, lagging at no load and leading at 
full load. The amount of series field required would there- 
fore be approximately the same in either case. 

It will be seen that, except in casés of high percentage oi 
compounding, the reduction obtained with increased react 
ance is very small when the reactance is higher than 30 per 
cent. Higher values than this are seldom met with in prac- 


Fic. 2.—ComMPOUNDING BY MEANS OF REACTANCE HAVING 
STRAIGHT-LINE CHARACTERISTIC. 


Reactance = 25 per cent. Resistance = 3 per cent. 


tice, as transformer builders are unwilling to build trans- 
formers having very high reactance,.and the extra cost en- 
tailed in providing separate reactance is not compensated for 
by the small reduction obtained in the wattless current. 

The question as to the point of the load at which unity 
power factor at the converter should be obtained is of con 
siderable importance. Large lagging currents can be carried 
by the converter at no load without difficulty, and, so far 
as the system is concerned, a lagging power factor is les 
objectionable at light loads than at heavy loads. If the 
lagging currents are large at no load, the leading currente 
required at full load or overload are reduced, which is advan- 
tageous for the converter as regards losses in the armature 
as well as the field copper. 

For railway service it is usual to adjust the field so that 
unity power factor is obtained at three-quarter to full load. 
In general, it may be said that it should be at a point some- 
what above average load, and, in making the choice, due 
consideration should be given to the extent and duration of 
overloads. ee 

Low reactance and large wattless currents give, in cases 
where the saturation of the converter is low, better com- 
pounding on overloads than high reactance and small. watt- 
less currente, but in machines where the saturation is high 
the reverse may be the case. 

The influence of saturation and leakage may be seen in 
fig. 2, which shows the voltage curves of a converter arranged 
for 16 per cent. over-compounding from no load to full load. 
The total resistance drop of converter and transformer is 
taken to be 3 per cent., and the reactance 25 per’ cent., in- 
cluding that of the converter armature. The power 
at the converter has been assumed to be unity at full load. 

The lagging current required at no load would be 68 per 
cent. of the full-load current, and consequently the ampere- 
turns of the series field should be 63 per cent. of the effective 
armature ampere-turns at full load, neglecting saturation in 
the converter. Owing (to the saturation, however, the field 
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strength required af the full-load voltage is greater than that 
actually obtained, as the shunt current is only increased in 
direct pepe to the voltage, and the difference must 
therefore be compensated for by means of lagging currents 
from the line. This would mean that the power factor would 
not be unity at full load, nor would the required voltage be 
obtained. It is therefore necessary to increase the ampere- 
turns of the series field, in order to compensate for the differ- 
ence in ghunt excitation required at full load and that 
actually obtained at this load. In cases of high saturation, 
this difference may be considerable, and would, as already 
pointed out, cause a diminution of the compounding. In the 
case under consideration, the increase in the series field 
amounted to 8 per cent., so that 71 per cent. instead of 63 
per cent. would be necessary. 

Another point which is of importance in machines with 
high saturation is that the leakage is increased when large 
leading currents are produced. This means that an increase 
in field current is required in order to produce the necessary 
flux; but, as no change is made in the field current, the 
result is a reduction in the amount of leading current pro- 
duced by the series field, and consequently in the compound. 
ing. The difference in compounding obtained with and with- 
out allowance for saturation is shown by curves I and II, fig. 2. 

The use of reactive iron in transformers, which is em- 
ployed when a large amount of reactance is desired, has 
considerable influence on the amount of wattless éurrent and 
series field required in order to obtain a given compounding, 
if the reactive iron is saturated, as in this. case the E.M.F. 
of self-induction is not proportional to the current. 

In order to show clearly the effect of saturated reactive 
iron upon the amount of series field required, and on the 
compounding, a transformer has been chosen ‘in which the 
reactive iron is practically saturated at full load (saturation 
assumed to be reached at 22,000 c.a.s. lines): the reactance 


is 25 per cent. at this point, but is 15.5 per cent. at quarter 


load. The compounding curve is shown in fig. 3. 


Per cent voltage 


"o 20 40 60 680 100 120 140 160 180 200 220 240 260 280 300 
Per cent load | 
Fig. 3.—COMPOUNDING BY MEANS OF REACTANCE. 
Reactive iron saturated at about full load. 


Reactance at full load = 25 per cent. Resistance = 3 per cent. 


_ The requirements as eee compounding are the same as 
in the previous case, and the transformer £.M.F. required is 
therefore also the same. The series field necessary to obtain 
the compounding is, however, much smaller, due to the high 
reactance at low currents; it amounts to 33 per cent., includ- 
ing the necessary allowance for saturation, as against 71 per 
cent. with the straight-line reactance. The wattless currents 
at different loads are shown in fig. 4, from which it will be 
seen that with saturated reactive iron at no load only 40 per 
cent., and at twice full load 45 per cent., of the value re- 
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Per cent wattless current 
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: | 
Fic. 4.—CURVES SHOWING WATTLESS CURRENT REQUIRED FOR 
10 PBR CENT. OVER-COMPOUNDING ; 25 PER CENT. REACTANCE. 


A. With straight-line reactance and 71 per cent. series field. 
B. With reactive iron saturated at about full load, and 33 
per cent. series field. 


quired with straight-line reactance are necessary. It will be 
noted from fig. 3, however, that although the same percent- 
age compounding is obtained at full load, the shape of the 
compounding curve is not as good. At light loads the voltage 
rises very rapidly and reaches a maximum at about full load. 

Comparing this with curve I, fig. 2, it will be seen that in 
this case the voltage reaches a maximum at about 100 per 
cent. overload, so that the regulation in this case is some- 
what bebter. The difference is not great, and, in cases where 


the design of the converter permits the use of saturated re- 
active iron, the advantage would seem to warrant its 
adoption. ; | 

The difference in the shape of the compounding curve 
requires some consideration, owing to the unequal voltages 
obtained at different loads, as in extreme cases this may lead 
to difficulties as regards division of load between. machines 
provided with transformers having different. types of react- 
ance. , 

In the case of voltage regulation being obtained by shunt 
control, the following conditions have been assumed :— 

Voltage regulation, 15 per cent., 1.e.,.4 7.5 per cent. on 


. either side of the mean. 


Total reactance, 25 per cent. | 

Total resistance drop, 3 per cent. 

The mean voltage required on the converter has been 
taken as the basis for the reactance and resistance, which are, 
therefore, expressed as a percentage of this voltage. 

The amount of reactance must, as in the case of com- 
pounding, be determined by considerations of design of the 
cone and also by the conditions desired for the supply 
cÈcuit. 

With any voltage variation, the value of the wattless cur- 
rent required with a given reactance depends on the condi- 
tions as to power factor desired on the high-tension side of 
the transformer. In the absence of any definite specification 
in this respect, the conditions most favourable to the con- 
verter are equal leading and lagging currents at the extreme 
voltages, as this will give minimum heating of the armature 
winding, whicb is a most desirable condition. This condi- 
tion should be obtained at the maximum continuous load of 
the converter. 

From the point of view of field heating, large leading cur- 
rents are undesirable, but as it is generally possible to pro- 
vide room for the field copper, this is not a limiting feature 
in design. In the case under consideration, the wattless cur- 
rent has been proportioned for minimum armature copper 
lcsses at full load. Under these conditions the wattless cur- 
rent required at the high voltage will increase with the load, 
whereas at the low voltage the wattless current is a maxi- 
mum at no load. The wattless currents required at different 
ae r the maximum and minimum voltages are shown 
in fig. 5. 

In the case of compounding it was seen that the wattless 
current and the series field required were reduced by the use 
of saturated reactive iron. With’ shunt control the wattless 
current required is practically the same from about full load 
and over, with straight-line reactance, as with saturated re- 
active iron. 


$$ cuFrent 


> 


Per cent wattle 


; Per cent load 
Fic. 5.—CURVES SHOWING WATTLESS CURRENT IN SHUNT- 
WOUND ROTARY CONVERTER. ‘ 


I. Leading current with straight-line reactance. 
II. Leading current with reactive iron saturated at about 
full load. 
Ill. Lagging current with straight-line reactance. 
IV. Lagging current with reactive iron saturated. 
Regulation + 7.5 per cent. Reactance = 25 per cent. 
Resistance = 3 per cent. 


There is no advantage, as far as the converter is con- 
cerned, in using saturated reactive iron when the voltage 
variation is obtained by shunt control. 

The question of power factor obtainable on converters 
where voltage variation is obtained by reactance control, 18 
of considerable importance from the point of view of bot 
the designer and the operating engineer. Fower factor cor- 
rection cannot be obtained at will by a converter operating 
under these conditions, as it is a fixed quantity for a given 
voltage and load depending on the amount of regulation 
required, as well as on the point at which unity power factor 
is desired. The power factor at the converter for a given 
load is fixed by the amount of wattless current, leading or 


lagging, necessary to obtain the specified regulation. The 


power factor on the high-tension side differs, of course, 
materially from that of the converter itself, as the voltage 
on the primary side is displaced from that of the secondary 
side through the introduction of the reactance. Further-, 
more, the magnetising current of the transformer affects the 
amount of wattless current on the high-tension side, increas- 
ing the current when lagging, but decreasing or increasing 
it when leading, depending on the relative value of the watt- 
less current in the converter and the magnetising current. 
For the case under consideration, the power factor of the 
rotary cogwerter and on the high-tension side of the trans- 
former would be as follows :— | 
Voltage ... «.. «. 1075% 100% 92°5 % 
Power factor at converter 096 10 0°96 
Power factor on H.T. side 10 0°96 (lagging) 0°84 (lagging) 
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In arriving at these figures the magnetieing current has 
been taken as 5 per cent. 

By careful consideration of the requirements as to voltage 
variation and power factor obtainable, ìt is possible to apply 
reactance control up to fairly large variations in voltage with- 
out serious interference with the power factor. 

In cases where two distinct ranges of voltage are required, 
a combination of reactance control and tappings on the trans- 
former is capable of wide application, and deserves more con- 
sideration than it has received up to the present. In many 
cases pressures of 400 to 440 volts are required for lighting 
and XO to 550 volts for traction. The following table shows 
the power factor at the converter and on the high-tension 
side of the transformer which can be obtained without ex- 
cessive wattless currents. These currents are also given in 


the table :— 

Max. volts 440. Mean volts 420. Min. volts 400. 
Wattless current eee 47% Cleadiny) 26% Ceading) 6% Ceading) 
Full-load power factor 


at converter ... we 0'9 re 0°967 0998 7 
Power factor on H.T.side 0'99 0998 (lagging) Y7 (lagging) 
No-load wattless current 22% ,, 0 » 9% 3 © 


For the 500- to 550-volt range, the wattless current can 
be kept within the same values as the above, and the power 
factor would therefore be approximately the same. 

By increasing the leading current at the maximum volt- 
age, it would, of course, be possible to obtain unity or even a 
leading power factor at the lower voltage, which may be of 
advantage in special cases. 

The range of voltage variation obtainable with reactance 
control is limited on account of the excessive wattless currents 
required, and the low power factor resulting therefrom. It 
is hardly possible to fix any definite limit, as it depends 
largely on the power factor permissible on the high-tension 
side. 

The wattless currents necessary to obtain + 74 per cent. 
voltage variation, with 25 per cent. reactance may be ob- 
tained from fig. 5. These values were based on the conditions 
of minimum heating in the converter, and the power factor 
on the bigh-tension side of the transformer would for this 
reason be somewhat low. The figures are as follows :— 

Max. volts. Mean volts. 
Full load—- 


Wattless current ... 31% 0 
Power factor at con- - 

verter ... 0955 deading) 1'0 
Power factor on H.T. 

gide sis we rO 0:963 (lagging) 0°84 


Considerably better power factors can be obtained by in- 
creasing the wattless current, which may be done without 
causing any difficulties. How far the current can be increased 
depends on the particular design under consideration, but 
it is safe to assume that 50 to 6&0 per cent. wattless current 


Min. volts. 
31% 


0955 dayging) 


ower factor 
= lead 


£85675 


15 20 28 30 MS 40 
Fer cent reactance 


Fic. 6.—PoOWEFR FACTORS OBTAINABLE ON THE HIGH-TENSION 
SIDE OF THE TRANSFORMER OF A ROTARY CONVERTER. 
Voltage regulation of + 7.5 per cent. obtained by shunt 
control. 

I. Maximum voltage. IT. Mean voltage. II. Minimum voltage. 


Percent p 


45°% 


can be carried. Fixing the limit at 55 per cent., and assuming 
as before a reactance of 25 per cent., the following table 
gives the results as regards wattless current and power factor 
at the different voltages :— 


Max. volts. Mean volts. Min. volts. 


Full load— i 
Wattless current . 55% (leading) 24% (leading) 6% (Qagging) 
Power factor at con- 


verter ue ... 0875 97 - (998 4 
Power factor on H.T. 
side... .. m. OR n O997 , 0935 y 
No load— 
Wattless current . 28% M 3% (dagging)31% —., 


These power factors are sufficiently high to be permissible 
on most systems, and indicate that the regulation considered 
is within the limits for practical working. 

The change in power factor with varying reactance is shown 
in fig. 6, and it is interesting to note that no improvement 
is obtained by increasing the reactance above 30 per cent. 

In general, it may be said that the limit of voltage varia. 
tion, for which reactance control is applicable, 1s about 
+ 74 per cent., but it should be noted that if the question of 
power factor is not of great importance, greater 1ange than 
this can be obtained with a wattless current of 55 per cent. 
at full load. 

A point of considerable importance in this connection is 
that it is possible to provide for a greater range in cases 
where the extreme limits are required for a short time only, 


i 


ag in the case of paralleling, due to the fact that larg: 

wattless currents may be carried for short periods than woul: 

be the case for continuous operation. In such cases it may be 

of advantage to consider the reactance control for range 

which would otherwise be considered outside the limite a: 

regards power factor and wattless current on the converter. 
(To be continued.) 


: DISCUSSION. 

Mr. A. M. TAYLOR, in opening the discussion, said tiw 
author evidently wanted to show the advantages of reactance 
control over booster control for rotary converters. He (the 
speaker) felt that exception must be taken to the reactance- 
control type for certain purpuses—for instance, in a eub- 
station at the distant end of the system, where both voltage 
and power factor might be low, it would be an advantage :! 
some means of boosting were provided there. He was inter- 
ested in the battery sub-station, and felt that what wa: 
wanted was to be able to run a rotary inverted to give a fe 
into the system coupled with high power factor; this would 
be really useful, especially if battery plant were involvec 
It would be useful to have an arrangement such that the; 
could draw a large leading current both on charge and œ- 
charge from the line. 

Mr. Brazel said where the regulation was 3 or 4 per œt 
of the total, reactance control was much the best thing. H: 
had made use of a method of reactance control in conjur- 
tion with a direct-current booster driven from the convert: 
shaft, and considered that for battery charging this arrange- 
iment was much more effective, but it could be used for othe: 
purposes. The effect on power factor of a D.C. booster ws. 
the same as in the case of an A.C. booster, and it gave spark- 
less commutation over a wide range of load. 

Mr. R. A. CHATTOCK asked if the reactance machine woud 
not give a leading power factor, if over-excited and with 
transformer tappings suitably arranged. He thought ther 
might have to revert to the reactance type owing to ita siu- 
ploty. 

Mr. W. B. WoopHoUse said the conditions of workin; 
referred to by Mr. A. M. Taylor were the practical ones, aud 
he was afraid they would have to retain the booster-contruiled 
machine if they wanted ta correct power factor as well 
as voltage. As regarded comparative costs, he asked what 
the author's estimate was for a booster with a very sal 
range of voltage and a change-over switch for changing fron 
hich to low-voltage ranges. 

Mr. H. Burce said it appeared undesirable to depart fron 
the simple converter, with its good comimutating featur. 
and it might be practicable to adopt an independently driven 
booster arrangement. 

Dr. R. Smith thought it was agreed that booster contre 
had been overdone in the past; difficulties of commutation 
prevented the designer from using the materials to the best 
advantage, unless refinements were introduced. As regards 
reactance control, he could not see how they could design a4 
transformer to give a straight-line reactance up to 300 per 
cent. overload, as appeared to be suggested by the authcr: 
it must be an abnormal design. It was not only booster- 
control which introduced difficulties in commutation; it was 
only fair to state the disadvantages of reactance control. ii 
they were going to use saturated iron, as trouble was like! 
to occur through sparking in that case. 

Mr. WHITTAKER said the booster-control arrangement was 
perfectly satisfactory if a liberal design was adopted, bot 
to-day reactance machines could be built to run at a speed 
which was out of the question for the booster type. In any 
case, the induction regulator type of machine was more 
efficient than the booster tvpe. and to-day such machines 
were designed as self-contained equipments, and to me: 
conditions which other types could not meet. 

Mr. A. M. TayLor interposed to say that he did mi 
think the D.o. booster arrangement would influence power 
factor adjustment. 

The AUTHOR, in replying, said the inverted rotary wəs 
rather a difficult proposition as regarded power factor cor- 
rection: clearly, one could obtain a leading current from ar 
inverted machine, as it was then acting as a generator, but 
it was hard to expect the rotary to do everything. The 
booster-controlled rotary operated very satisfactorily, but it 
was not possible to utilise the material to such advantage as 
in the reactance type. The direct-current booster gave iden- 
tical conditions with the a.c. booster, and the latter had ro 
influence on power factor. He agreed with Mr. Chattock’s 
remarks, but it was a rather cumbersome thing to chance 
transformer tappings. He thought the arrangement referre! 
to by Mr. Woodhouse would save probably 6 or 7 per cent. 
in cost. The separately driven booster meant another motor. 
though it did away with interference with commutation. Ir 
regard to Dr. Smith's remarks, the paper referred to #U 
per cent. load, or 200 per cent. overload, and _ straight-bre 
reactance could be obtained in practice for such loads. He 
believed it was correct to say that reactance was used an 
that saturation was controlled to meet the requiremente. He 
quite agreed that the induction regulator-control was not fu!’ 
appreciated, but suggested that it would be even more profit: 
able to investigate the booster-transformer type of contr.. 
The induction regulator controlled machine cost more tba? 
the transformer type, and the /latter was considerably mc" 
ethicienticonz higby leads. 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear unti: 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
waless we have the writer's name and address in our possession. 


Re “ Alternating-Current Work.” 


In the very kind review of the above book of mine in your 
iraue of 9th inst., there are two or three points on which I 
hope you will allow me to comment. 

Your reviewer says: ‘‘ Following the recent suggestions of 
Dr. Drysdale, a number of remarkably sound mechanical and 
hydraulic analogies have been given.’’ As a matter of fact, 


Dr. Drysdale is only cited as a supporter of the use of such — 


analogies. Those (of a mechanical nature) in the book are 
extensions of some introduced by Prof. George Forbes, F.R.S., 
at the Royal Institution in 1895, and they are much simpler 
than, and quite different from, those usually met with. 

In criticising what I say about ‘‘ the indispensable commer- 
cial engineer,” your reviewer changes ‘‘ commercial ’’ into 
‘‘ electrical,” and remarks: ‘‘ We are disposed to doubt the 
indispensability of any electrical engineer to-day who does 
not possess any special knowledge of either theory or prac- 
tice. The existence of such gentlemen is beyond dispute, but 
their desirability is open to question.” By “ commercial engt- 
neer” I mean, of course, the man whose work is chiefly on 
the business side, and I quote the following from Mr. C. P., 
Sparks’s presidential address in December, 1915 :—“ I be- 
lieve that the commercial engineer is just as much a recog- 
nised member of our profession as a pure scientist.” . It is 
one thing to design a turbo-alternator or a tumbler switch, 
and quite another to sell it. The designer and the selling 
man are near the opposite ends of quite a long chain of other 
indispensable individuals. . 

Lastly, as there are numerous gentlemen to whom the 
names ‘‘ Mr. Hughes ” and ‘‘ Mr. Bishop ” might be taken to 
apply, I would like to particularise those who assisted me as 
Mr. Edward Hughes, B.Sc. Eng. (Lond.), A.M.I.E.E., of the 
Heriot-Watt College, Edinburgh, and Mr. Harold Bishop, 
Graduate I.E.E. Whatever technical merits the book pos- 
-3eases, they are as much due to Mr. Hughes as to myself. 


W. Perren Maycock. 
London, S.E., March 10th, 1917. i 
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Electric Radiators. 5 


It seems to me that your contributor, ‘‘ Experiment,” 
misses a highly important point in his article on this subject 
in_your issue of last week. 

Your contributor is handicapped in discussing the question 
of ideal electric heater design, because this question cannot 
finally be decided until we are first clear in our minds, and 
all agreed, as to the most practically effective temperature 
to which the radiating body should be raised. 

his opening paragraph, he suggests that ‘‘real red 
heat '’ is the desirable point on the temperature scale, but 
later on he talks of a fireclay bar in a certain type of radiator 
as being a very effective source of radiation, and certainly 
this fireclay bar cannot be red hot. oo 

Your contributor advocates the use of large masses of fire- 
clay, but I would ask him to calculate the heat units that 
would be absorbed bv these masses of fireclay in attaining 
the temperature at which they would commence to radiate 
what he terms “‘ useful heat,” and I presume by this that he 


means ‘‘ useful quality of heat,” as distinct from quantity — 


of heat. 

_ Of course, all electric radiators are of 100 per cent. efficiency 
in their output of heat units. but the man in the street 
knows nothing whatever about heat units, and only con- 
siders the quality of the heat, and insists on that quality 
(temperature) which most nearly represents the comforting 
glow of the coal fire, as this produces what Mr. Wordingham 
has termed the correct ‘ physiological effect.” 

Is it not better to bow to the demands of the man in the 
street than yield to the dictates of pre-conceived ideas and 
text-book acquired doctrines so often propounded by mere 
engineers and architects? 

When we talk about the efficiency of an electric heater, 
we can only do so with reference to the purpose for which 
the particular apparatus was designed. A low temperature 
heater may have an efficiency in the neighbourhood of 100 
per cent. for boiling water, but the same low temperature 
heating element would have no efficiency at all for making 
toast. This is such an obvious truth that it very seldom 
receives the consideration it deserves, and it has become the 
custom to tmlk in an exceedingly Joose and incoherent way 
about the efficiency of electric heating apparatus. It also 
leads to great confusion of ideas that quantity of heat and 
Bike| tial should be so often indiscriminately referred to 


as ‘ l 
C. Orme Bastian. 


London, W., March 9th, 1917. 
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_ In reference to the article on radiators by “ Experiment” 
in the issue of March 2nd, I should like to take the oppor- 


tunity of acclaiming ore rofundo accord in support of its dis- 
i. 


closures, for, in competition with our energetic friends the 
gas companies, nothing, in my opinion, should be left till 
absolute maxiinum efliciency is obtained. 

The fact that heating by electricity will become general 


- in the future is certain, but I think its certainty would be 


more swiftly assured if the manufacturers turned their atten- 
tion more to heat output than fancy design. 

When it is considered that a radiator costs so much per 
hour definitely, one sometimes feels ashamed of some of the 
devices designed to produce heat, and the writer has up to 
the present only found one particular make that can truly 
be said to give satisfaction, which is the one ‘‘ Experiment ”’ 
describes; it will burn trousers, skirts, coats, and furniture, 
in fact, everything that a coke fire would do if not placed 
In its proper position in a room. 

Further, a real diffculty to intending clients is that they 
have to rely chiefly on the advice of their particular con- 
tractor, but facilities should be available for them to view 
various makes. This idea may be criticised, but in the in- 
terest of the electricity supply industry and a contented client 
it is, IN my opinion, essential. 

There seems, however, to be a difficulty with the supply 
authorities (chiefly municipal) in deciding upon opening a 
showroom; perhaps local opposition has a word here, or 
managers are loath to venture for fear of a dead loss (if the 
sales are not good) to the undertaking, but I would suggest 


"that electricity supply committees or managers could ap- 


proach manufacturers to mect the showroom expenditure in 
the various districts, relying on sales and a working arrange- 
inent for the good of all parties. 

T feel sure that the time is fast arriving when it will be to 
the interest of the electrical industry to supply a standard 
piece of apparatus to all who apply. 


March 8th, 1917. 


Mains Engineer. 


The Inspection -of Munitions. 

It is very gratifying to find ‘‘Commercial’’ adopting a 
saner and more reasonable attitude towards the question of 
inspection of munitions. He suggests that in his wisdom he 
has refrained from saying all he knows about the defects and 
deficiencies of the officers and inspectors engaged in this work, 
but why not have shown a little more wisdom, and refrain 
altogether? Most men who have had a fair amount of ex- 
perience have acquired wisdom, and a few have even learnt 
how to ignore trivial matters, and to devote their energies 
to remedying the more serious ones. 

am prepared to believe that at heart ‘‘ Commercial ”’ 


- would like to assist the authorities in the production of muni- 


tions, and in doing this he is quite safe in ‘exposing any 
serious deficiency he may find in the personnel of the dif- 
ferent departments. But his proper course would be to 
make his complaints to the heads of the departments, who, 
as he is probably aware, have requested the manufacturers 
to notify them of any lack of energy, ability, or tact on the 
part of the inspectors. In‘ this way he would be acting 
patriotically, and at the same time doing useful service to 
the general body of skilled men who are acting as inspectors 
as a matter of duty, and at a considerable sacrifice. Such 
exposure of flagrant cases of incompetence would be wel- 
comed, and it would be much more effective in weeding out 
any incompetent ones than by mere pin-pricking in the 
ress. 

As regards the list of questions which are put forward for 
my deliberation, while I consider them most superficial and 
futile in their purpose, I will not undertake to reply to them 
in the way “Commercial” dictates. At the same time, I 
ask ‘‘ Commercial'’ to take a wider and loftier view of the 
subject. Inspectors and manufacturers are alike in théir 
fallibility, and, as is usual with purchaser and seller, are apt 
to look on opposite sides of the question. Lack of apprecia- 
tion of each other's view leads to misunderstandings, and mis- 
understanding leads to biased minds. When both sides take 
np such an attitude it opens out the possibility of unpleasant- 
ness, and this, again, reflects on the work which is being 


_ turned out. 


My advice to “ Commercial ” is to keep a keen eye on all 


. inspectors, and if he finds one incompetent in his duties to 


inform the chief of the department of such failing. I can 
assure him that if his complaint is justified he will have the 
satisfaction of seeing the culprit relieved of his post. This 
would be a much more honourable course to take tban to 
brand them all—officers and inspectors—as a lot of ignorant 


fools. 
Albion. 


THE RONTGEN SOCIETY. 


At the meeting of the Röntgen Society on March 5th, Mr. 
T. Taorne Barer, A.M.I.E.E., read a paper on the use of the 
X-ray intensifying screen. He said that before many months 
were past, the sensitiveness of these accelerators was likely 
to be increased by 200 or 300 per cent. Methods had also 
been evolved whereby the size of the crystals could be con- 
trolled, with the result that the grain of the intensifying 
screen was practically no larger than that of the photographic 
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plate with which it was used in contact. It was advisable 
to have the screen above the plate, sensitive side downwards, 
and not vice versa, as some recommended. He would not say 
definitely whether a special X-ray plate or an ordinary plate 
was the better for screen work. This depended upon circum- 
stances. A fact which needed to be taken into account was 
that the grain of ordinary plates was apt to be much coarser 
than that of good X-ray plates; the silver bromide in the 
X-ray plate was precipitated in an exceedingly fine form. 

At the same meeting further discussion took place on the 
subject of sources of ultra-violet radiation in relation to treat- 
ment by ultra-violet rays. Major W. J. Turretn said that 
spectroscopic results showed that tungsten, provided it burned 
steadily and evenly, was the right metal to use for ultra- 
violet radiation. The therapeutic value of tungsten radiation 
consisted first in its destructive action on micro-organisins, 
and, in the next place, upon the erythema which it produced 
and which resulted in an increased blood supply and_nutri- 
tion of the tissues. Since a recent meeting of the Society 
when this subject was discussed, he had been experimenting 
with tungsten pa or and with pure tungsten for electrodes. 
The difficulty of using powder in rods was that of getting suffi- 
cient compactness. The 98 per cent. tungsten burned away 
very quickly compared with the pure tungsten. In his hands 
a 7 in. rod of pure tungsten, costing between 18s. and 20s., 
burned for 758 minutes, and this was a very good result; on 
the other hand, a rod of 98 per cent. tungsten burned only 
for 221 minutes, or one-third of the time. In terms of 
ampere-minutes, the numbers were respectively 4,459 and 
1,254; accordingly, he thought it worth while, in apite of the 
additional expense, to go on using this pure tungsten unless 
some better method of preparing the 98 per cent. pure was 
forthcoming. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SWITZERLAND.—A Decree, dated December 21st, of the 
Swiss Federal Assembly amends Article 14 of the Federal 
Customs Tariff Law of October 10th, 1902, and provides that a 
statistical tax at the following rate is to be levied on all 
goods passing over the Swiss Customs frontier :— 

For goods dutiable (declared) by weight, 2 cents. per 100 kg. 

For goods dutiable (declared) by unit, 2cents. per unit. 

The tax is to be not less than 5 centimes for each consign- 
ment or each postal parcel. 

The Decree is to come into force on a date to be fixed by 
the Federal Council, and its effect will be that the following 
classes of goods, which have hitherto been exempted from 
payment of the statistical tax, will then become subject there- 
to, viz. :— 

“ Goods subject to the payment of Customs duty. 

Pe imported or exported in the course of frontier 
traffic. 

“ Goods imported or exported in local market trade. 

‘‘Consignments of goods sent through the post.” 


TERRITORY KNOWN AS ‘‘GERMAN EAST AFRICA.” 
—Regulations in regard to trading facilities in the occupied 
territories of ‘‘German East Africa” are published in «a 
recent issue of the East Africa Protectorate Gazette. The 
ports of Pangani, Sadani, and Bagamoyo are declared to be 
open for coastwise traffic only, no direct foreign trade being 
allowed. This traffic will be controlled from Tanga and 
Dar-es-Salaam, and direct coasting trade between the three 
ports is not allowed, unless specially authorised by the Cus- 
toms Authorities at Tanga and Dar-es-Salaam. Coasting 
traffic is at present limited to these three ports. [All goods 
entering the port of Tanga have to pay an import duty of 
10 per cent. ad valorem—see the Review of December 22nd. } 


BERMUDA.—A Government notice, dated December 15th, 
prescribes a new method for ascertaining the value of goods 
subject on importation to ad valorem duties. Such value is 
now to be ascertained by the declaration of the importer, or 
‘his agent, made or subscribed before the proper officer of 
the Revenue Department. and shall include the invoice cost 
of the goods, the cost of all barrels, cases, crates, boxes, sacks, 
and other external packages and coverings of every kind, and 
all other costa, charges, and expenses incurred in placing 
such goods in condition for shipment to the Colony from the 
port of shipment in the country from which the same were 
directly or indirectly imported. 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED). 
ore expressly for this journal by Messrs. W. P. Tompson & Co., 


lectrical Patent ‘Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


2,764. " Lighting equipment for motor cars.” W. C. FairweatHer (Rael. 
February 26th. 

2,779. “Electric heaters for use with internal-combustion 
FarkiRK Iron Co. & C. G. Noss. February 26th. 


engines, &c."" 


2,785. " Electric lift system.” 
February 26th. 


2,788. " Apparatus producing or utilising electrical oscillations.” W. H 


Otis Fitvator Co. & Waruouon-Ortts, Ly. 


Witsox. February 26th. 
2,802. “ Telephone system." B. Assexson & H. J. Cartes, February Xy 
2,807. " Electric furnaces." J. O. Bovino. February 26th. l 
2.838. * Primary batteries." M. Boxora, February 26th. 
2,651. 


" Electrolytic process to recover = 
J j rr metal from scraps. E. Perr 
February 27th. a ae 


2,865. “ Electric water heater. E. C. Wenster. February 27th, 

2,978. “ Receivers for wireless telegraphy. O. D. Lucas. Februan 9 

2.878. ** Processes for heating, meiting, and annealing metals by ole. 
tricity.” H. ALEXANDER, A. lusrey & W. T. Vint. February 27th. 

2,290. "System of telephony." L. Mazza. February 27th. 


2,895, “Ignition systems for internsl-combustion engim s" Punts 
Brinton Co. February 27th. (U.S.A, March 23rd, 1936.) 

2,900. * Electric cable connectors.” Cuore Exvecrrica. Stone Ca 
AND H. Dean. February 27th. 

2,903. * Excess wattmeters,' A. W. Burke. February 27th. USA. 


February 24th, 1916.) 
2,907. *“ Portable electric lamp." A. Fistcner. February 27th. 


_2,912. " Mercury rectifier distributing systems."  Brimish Wastincuer a 
Erecraic & Maxuracturine Co. (Westinghouse Electric & Manufacturing Cs. 


U.S.A.) February 27th, 
2,991. * Spark plugs.” A. L. Riscs. February 28th. 
3,012. “ Sparking plugs for internal-combustion engines.’ C. F. L. Kav. 
March Ist, 
oo “ Wireless radio-signalling by the arc system.” L. Consn. Macc 
st. 
n 3,044. “ Electric switches for handlamps, &c."") J. G. Euas. March Ie 
3,046. “ Drawn filaments for electric incandescence lamps.” P. F. Graur- 
DICLa. March Ist. 
i 3,061. “ Lifting magnets.” A. H. Cuens & Teranic Fircinic Co. Mars 
st. 
i 3,062. “ Resistance grids.” A. H. Curtis & Eoranic Eiecrmie Co. Mare 
st. 
3,091. * Carrier for supporting electric lamp, &c., shades, reflectors, ke’ 
A. P. Rutnekrorp. March 2nd. 
3,102. * Holders or adapters for carbons of electric arc lamps.” N Eer 


asp T. L. Grimstong. March 2nd. 


3,113. “ Manufacture of carbon for electrochemical, metallurgical, &c., se- 
vices.” T. W. S. Hetciins. March 2nd. 

3.125. *“ Apparatus for electrolytic production of copper, &c." M. V 
Garin (née Bailly). March 2nd. 

3,127. “ Electromagnetic switches or contactors." A. Wesr & Co. œ» 
W. L. Wise. March 2nd. 

3,128. “ Electromagnetic switches or contactors." F. N. Packart axr 4. 
West & Co. March 2nd. 

3,131. " Electric ignition systems for internal-combustion engines.” Ete 
ests pg Dion-Bottox Soc. ANox. March 2nd. (France, Apri! 2>. 
1916.) 


3,155. ‘* Electrical generators and motors." J. SHe`ueRD. March 3rd. 


3,160. ‘* Manufacture of clay, lumbago, &c., articles by electro-dep~- 
tion on metal moulds.” B. J. Atizew. March 3rd. 
3,179. *" Sparking plugs fo- internal-combustion engines.» G. Parsess 
asp T. C. ÈE. Rowand. March 3rd. 
PUBLISHED SPECIFICATIONS. ~ 
1918. 

10,226. IsrerconwectING THR Firctrica. Conpucroxs or Twe Ranvwo 
Cars. J. Wollenmann. July 16th. 

- 1916. 


Thea numbers in parentheses are those under which the specification wi! 
be printed and gbridged, and all subsequent proceedings will be taken. 

88. APPARATUS FoR CONCENTRATING axD Proyectinc Ranny Bweacr. `. 
Salto. January 3rd, 1916. (103,830.) 

224. DRIVING AND CONTROLLING DYNAMO-ELECTRIC GENERATORS. 
Rhodes & J. Firth. May 22nd, 1916. (103,835.) 

1,705. MEANS AND APPARATUS POR CONTROLLING ALTERNATING CURRENTS Sit" 
AS ARE USED IN WIRELESS SIGNALI.ING Systems. British Thomson-Hoaston C+ 
(General Electric Co., U.S.A.) February 4th, 1916.  (103,842.) 

1,843. ALarm THermometers. E. Gethin. February 8th, 1926. (103,58: 

2.249. Means For Passinc THrouch tuk Human Bony Currents Dirnt 
FROM THR Orpinaky Town Marn EL ectric Surrey. E. E. Greville. Februat 
15th. (Cognate applications, 8,240/16 and 11,363/16.) (103,859.) 

2,288. Massace APPARATUS. J. C. Johansen.. February 15th, 1916. (103,8 ' 

2,329. MEANS FOR PRODUCING ALTERNATING CURRENTS. British Thoms- 
Houston Co. (General Electric Co., U.S.A.). February 16th, 1916. (103.. 

2,350. Exectric Pocket Lames. A. Weinmann & E. Kuhn-Frei. Februar 
16th, 1916. (103,871.) 

2,524. METHOD OF AND APPARATUS POR TRANSFORMING Monon wro Eve: 
TRicaL Waves or Iwpcises. T. B. Dixon. July 19th, 1915, (100,949.) 

9.546. ELECTRICALLY-OPERATED Valves. E. C. St. John. February 21. 
1916. (103,879.) 

2.580. TELEPHONE SYSTEMS. 


W. F.Y 


Relay Automatic Telephone Co. & H. l 
Herink. February 2lst, 1916. Addition to 102,330. (103,880.) 

2,956. Raway Sicnacs. W. H. I. Welch. February 28th, 1916. (108. 

3,028. Compineo Lamp anD SHape Horper. A. A. Thornton (T. Shephere’. 
February 29th, 1916. (103,889.) 

5,570. Storace Batteries. W. A. Crowdus. April 22nd, 1915. (100,315) 

5,777. ELECTRICALLY-OPERATED Friction Hoists. J. Scott. April 20th, 18le 
(103,914.) 

8.792. CONSTRUCTION OF FLECTROMAGNET FOR LOCALISING Forsicx SUBSTANG* 
WHICH HAVE BECOME EMBEDDED IN THE HUMAN Bopy. A. J. Bereonie. Jev 
2nd, 1915. Addition to 9,623/15. (100,746.) DEP 

10,100. CIRCUIT-INTERRUPTING DEVICES. British Westinghouse Electric ace 
Manufacturing Co. (Westinghouse Electric & Manufacturing Ce., U.SA 
July 18th, 1916. (103,947.) 


Centro MECHANISM FOR THE Doors OF Lirts. Igrantc Elector 


10,973. 
Co. (Cutler-Hammer Manufacturing Co., U.S.A.). August 3rd, 1916. (103.4% 
11,267. APPARATUS FOR MEDICAL TREATMENT BY ELRCTRICITY. L. Mave 
September 25th, 1915. (101 ,625.) z a cate 
: SeLecTING Devices FOR TELEPHONE SYSTEMS. Mem 
a alke Akt: Ge “August llth, 1916. Addition to 23,336/13. (103.9! 


and Halske Akt. Ges. Í a co See erie 
351. REGENERATIVE BRAKING SYSTEMS FoR ELECTRICALLY- ` S. 
wiv. Turner & T. H. Thomas. February 5th, 1916. (103,959.) A 
14,666. IurpuULsE TRANSMISSION DIALS, AND CHIEFLY THOSE USED N UTOMUN 
or Suml-aUTomaTiC TerepHones. S. Simpson. October 16th, 1916. (108,974 
16,457. Licht REFLECTORS FOR USE IN HIGH-SPRERD SUBMARINE Casies TH! 


chaPHY. T. B. Dixon. July 19th, 1915. aaa 
` 
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THE AGRICULTURAL ELECTRIC 
SUPPLY AND ELECTRIC POWER 
COMMITTEES. 


A Most welcome announcement is that which we 
received early in the week, intimating the forma- 
tion of a ‘* Committee on the development of elec- 
tricity in agricultural areas’? by the Council of the 
Incorporated Municipal Electrical Association, and 
we take this opportunity of congratulating the Pre- 
sident of that body, Mr. F. M. Long, on having 
brought this important matter forward, and equally 
the Council, on the celerity with which it has given 
practical effect to his wishes. As our readers are. 
no doubt, aware, the ELtecrricat Review, “ plough- 
ing a lonely furrow,” has in recent years devoted a 
large amount of space to this subject, and has fre- 
quently urged that the time had arrived when the 
use of electricity in agriculture could, and should, 
be treated seriously, and regarded as a factor of 
essential importance in the economic development 
and progress of our rural communities. Possibly 
all such suggestions would have fallen on deaf ears 
had not the war supervened and changed the public 
outlook from things parochial to things national. 
and particularly to those matters which are material 
to the winning of the war, than which—as we can 
now fully realise—none is more urgent than the in- 
creased prosperity and productiveness of our agri- 
cultural and allied rural industries. It is, therefore. 
singularly appropriate that this year’s President of 
the I.M.E.A., whose domiciliary city, Norwich, is 
the centre of one of our premier agricultural coun- 
ties, Should have given practical shape to the various 
ideas and suggestions on this subject which have 
been made from time to time in our columns. 

The present Committee is, of course, only a 
nucleus, with powers to add to itself representatives 
of the various interests which are essential to the 
proper organisation of this branch of the industry. 
which, it will be gathered by reference to the objects 
in view, covers a fairly extensive range to com- 
mence with. In passing, we would suggest that an 
early opportunitv should be taken to include repre- 
sentatives of the company undertakings, whose in- 
terest in rural supply developments is undoubtedly 
as great as, and possibly greater than, that of the 
municipal fraternity, for although the future will 
probably show the necessity of forming provincial 
sub-committees—purely on the ground of conveni- 
ence in dealing with an extremely widespread in- 
dustry—-vet it is essential that all the interests in- 
volved shall be amalgamated and unity of effort 
secured throughout the country. To us it appears 
that the primary objects of such an organisation 
are (1) the creation of a favourable body of opinion 
amongst the farming community in the proposed 
areas of supply, and (2) the provision of the neces- 
sary transmission systems to meet the demand for 
electricity as it arises. As regards the former, no 
great difficulty should be encountered, as the initial 
areas to be supplied will be those in the vicinity of. 
and intimately in touch with, towns, for the most 
part, and as experience teaches that propaganda of 
this. kind is cumulative in effect, progress further 
afield will be facilitated in the future. The provi- 
sion of transmission facilities is likely to be a much 
more knotty problem, however, particularly where 
the areas of adjoining authorities are involved, and 
although the Board of Trade can grant the neces- 
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sary facilities, and all the omens portend that the 
Board will in the future place a wide and favourable 
interpretation on its powers relating to electricity 
supply, much still remains to be accomplished to 
ensure that such transmission schemes, when re- 
quired by rural communities, shall be ‘provided 
expeditiously. 

In addition to legislative facilities it may, for in- 
stance, be necessary, in the case of small under- 
takings, to invoke financial assistance in the form 
of guarantees in the early years, and this is a matter 
which should appeal directly to the Development 
Commissioners of the Board of Agriculture, whose 
raison d'être is presumably the support of necessary 
and useful developments in connection with agri- 
culture, such as, for instance, the 50-acre electro- 
culture experiment which will be carried out at 
llereford this year. 

The whole subject of electricity supply in its 
relation to industrial progress is, of course, attract- 
ing much more attention in ofhcial circles now than 
at any previous period, and it is somewhat signiti- 
cant that the President of the Board of Trade 
is appointing a Departmental Committee to con- 
sider and report on the steps which should be taken, 
whether by legislation or otherwise, to ensure that 
there shall be an adequate and economical supply of 
electric power for all classes of consumers in the 
United Kingdom, and particularly industries which 
depend upon a cheap supply of power for their 
proper development. 

The scope of the Committee’s inquiry is such that 
it must necessarily include the rural consumer, pre- 
sent and prospective, in its survey, and thus, in- 
directly, the needs of the farming industry. Rural 
England is, perhaps, more awake to’the advantages 
of electricity supply than is usually supposed, as 
witness the recent resolution of the Ewell Parish 
‘Council which was submitted to the Board of Trade. 
pointing out that the Council was of opinion that 
one of the greatest needs of rural parishes in the 
South of England was cheap and reliable power, 
and that this would do more than anything to keep 
the village industries alive, and expressing a desire 
for a cheap supply of electricity in the parish at the 
earliest possible moment. 

We can only add the hope that the efforts of the 
above Committees and of those already at work, to 
which attention has been drawn in our columns, will 
result in that widespread development of electricity 
supply which is undoubtedly vital to our national 


prosperity. 


Tue case of the Metropolitan 


Effectofthe Water Board v. Dick, Kerr & Co., 
War on Ltd., decided by the Court of Ap- 
Construction peal on March 5th, involves the 
Contracts. consideration of a point of great in- 


terest to those whose contracts are 
affected or suspended by the war. The Board had 
employed the defendants to construct certain reser- 
voirs for £673,000. In February, 1916, while the 
work was being executed, the Ministry of Munitions 
decreed that it should cease. Subsequently the 
Board claimed, in an action at law, a declaration to 
the effect that the contract was still subsisting, and 
that the defendants were bound to perform it. Mr. 
Justice Bray, in a judgment upon which we com- 
mented at the time, decided that this was so. The 
contractors appealed from his decision, which was 
based on this: that the engineer under the contract 
had power to extend the time of completion, and 
that, notwithstanding the order of the Ministry, the 
contract had not been frustrated or its completion 
rendered physically impossible. The Court of Ap- 
peal have reversed this decision, pointing out that, 
upon the authority of the decided cases, every bar- 
gain must be presumed to have been made on the 
footing that a particular thing. or state of things, 


would continue to exist. The Master of the Rolls 
found that the contract could not be performed after 
the receipt of the notice from the Ministry. ‘'This,” 
he said, © was not a temporary prohibition. " 
The contractors treated it as of such a nature as to 
terminate their liabilities under the contract, and 
the fact that the restraint, which had been in force 
for six months at the date of the trial, has now been 
in existence for 12 months, is a matter to which the 
Court is entitled to have regard. On this ground 
alone he thought the appeal should succeed. Harv- 
ing regard to the large number of contracts which 
must be in a state of suspended animation owing to 
the war, this decision is likely to be far-reaching ii 
its effect. Serious, indeed. would be the liabilities 
of contractors if they had to recommence work upon 
pre-war terms at such time as the Ministry of Muni- 
tions might be able to allow the resumption of work. 
The case may possibly go to a higher Court. 


Mex and women who are living 
conscientiously in these days have 
few idle hours. We do not pretend 
that this is a good thing for us. 
change and recreation of some kind or other being 
essential if we are to vive our maximum efhcent 
output during our working hours. Creatures of cir- 
cumstance, however, we work under the pressure 
imposed by necessity; patriots, in earnest concen- 
ing a righteous conflict, we labour under the im- 
pulse of Duty. Most of us are trying to reconcile 
these two calls of the moment. Depleted staffs im- 
pose heavier burdens, and National Service demand: 
add an almost irresistible appeal. The manifold 
Governmental restrictions of war-time—the “ Thov 
shalt’s ’’ and “ Thou shalt nots ’’—are themselves, 
if they are intelligently followed and consistent! 
complied with, a bundle of obligations accentuating 
the burdens imposed by necessity, and obstructing 
the path of him who tries to supplement his norma. 
activities with other service. But we have got to 
win the war, and though we may often be irritated 
because we think that some things might have been 
done differently, we vield to the imperative pressure 
of the moment and get things done. We are no 
suggesting that everybody is employed to the bes 
of his ability, or upon the tasks for which he is bi 
experience and training most fitted, but some met 
who are so engaged find themselves in a quandar: 
’twixt the calls of present duty and the appeal t 
change to other forms of service. So long as the 
call for National Service is on a voluntary basis the 
individual conscience must play a very importar 
part. The electrical industries are in the main & 
important National Service; but there are demand. 
from the Military and Naval Services for men fror 
those industries, because the actual and prospec: 
tive operations of the Forces necessarily have 4 
large claim upon us all. The difficulties of recon 
ciling the two claims are not always easily solved 
by those in authority, and men have to leave mor 
or less congenial occupations, for which the} 
thought they were best fitted to serve the nation?! 
cause, and take up some other class of work, per 
haps a lower class of duty in the same tine of occu 
pation and at a Jess remuneration, because tho: 
responsible for carrying out the provisions of the 
Acts decide that the emergencies of the moment à 


Problems of 
the Moment. 


the possibilities of the situation demand the change 


For this we must blame the enemy first and fore: 
most, and work harder to defeat him; but, second 
we will ask to be allowed to remember that we livè 
in a very human and inefficiently conducted world 
The thoughts of some of our readers we believe ‘ 
run along the. foregoing lines just now, especia! 
those who are placed in managerial capacities '° 
industrial concerns and in important commerci: 
offices; these will hardly be relieved in days of ex 
ceptional pressure when they read Press reports o 
speeches such as(Mr, Gordon Selfridge delivered © 
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Gresham College the other day. Copy-book 
maxims on how to succeed in business are all very 
well in peace time, or for instilling ¢into juvenile 
minds even in war time, but to tell us all in these 
days that “the head of the business should not be 
busy, because he would then have no time to see 
that others were busy,” is to utter a platitude which 
everybody should have known in normal times, and 
will practise again when the stress of war-time 
passes away; but where are the heads of businesses 
who in these days of depleted staffs, manifold 
restrictions, and urgings toward business develop- 
ment for the future, are not busy? Of course, it 
makes for efficient conduct of any business of size 
for the heads to be able to think and plan while 
the employés develop and carry out the details of 
policy in their own efficiency; but in our experi- 
ence most managers are thinking, planning, and 
working hard as well at present. In normal times 
the efficient manager knows it is correct policy not 


to be too much tied up with detail, but surely in . 


these days most of us are doing many unaccus- 
tcmed tasks because necessity and duty compel; 
maxims such as this from what Mr. Gordon Self- 
ridge calls his ‘‘ Commercial Bible ” hardly help us 
just now—we will get on with the work which 
must be done, whatever it may be, and leave others 
to do the talking. 


IN common with almost every 
The other controlled industry, the wire 
Wire-Drawing manufacturing section has had to 
Industries. face an increasing variety of 
difficulties; but, although the dis- 
location caused by the exigencies of the situation 
has in some cases proved of a somewhat serious 
nature, resourcefulness and perseverance have mate- 
rially eased the situation. The complete control 
exercised by the Ministry of Munitions on all sup- 
plies of raw copper, 
considerable amount of duplication, has doubtless 
reacted somewhat unfortunately, as regards fluctua- 
tions in market prices, against those firms which 
had bought some months ahead. So far, only Class 
A men in the unskilled section appear to have been 
called up from the most important firms, but there 
is likely to be a heavy pruning-out very shortly of 
semi-skilled men, and possibly certain classes of 
skilled men also. It is, perhaps, fortunate for 
British wire manufacturers that nearly all their 
most important pre-war customers are themselves 
engaged in the production of war material for which 
copper goods are largely required. The transition 
after the war from munition requirements to the 
demands of peaceful trading should; in consequence, 
involve the minimum expenditure of time and 
money. 


ani: ets. oo P ba eee es 


A NEW law in regard to the partial 

Water Pewer diversion of public waterways in 

in Italy. Italy was brought into operation on 
January Ist, 1917. The coal crisis 
in the country has demonstrated the necessity for 
at once utilising to a greater extent the available 
water powers with more certain guarantees than 
those comprised as a matter of urgency in the 
decrees issued in January and September of last 
year. Under the new law the duty of dealing with 
the problem has been entrusted to a Superior Water 
Council, formed in connection with the Ministry for 
Public Works. 

The procedure for obtaining a _ water-power 
concession has been simplified. The criterion of 
priority, which permitted injurious monopolies, has 
been modified, and replaced by those of greater and 
better utilisation. Concessions are to be granted 

_ for a period not exceeding 50 years for diversions 
for motive power purposes, and for not over 70 
years for those for irrigation and potable pur- 


while dispensing with a. 


poses. If the objects for which the concessions 
are issued continue, the latter will be prolonged at 
the normal time of expiration. The concessions 
which lapse will pass into the possession of the State 
without any compensation being payable for the 
water collecting and regulating works, the canals 
and the conduits, whilst the State will have the right 
of acquiring, at the then value, the machinery and 
installations for producing, transforming, and dis- 
tributing electrical energy. | 

The introduction of the law has not fully met the 
wishes of the Associazione Elettrotecnica Italiana. 
Shortly before the measure came into force a con- 
ference was held, at the instance of the Association. 


to consider the situation created by the scheme, and a 


resolutiom was adopted expressing regret that the 
problem of amending the law had not been postponed 
until: after the war, so that the questions raised 
could have been properly discussed and definite 
measures adopted with the assistance of Parliament 
and the country. At the same time, and recognising 
the urgency of providing for the increasing demand 
for electrical energy during the course of hostilities. 
the resolution submitted that the construction of 
hydro-electric works would be facilitated by an ex- 
tension of the decree of last September so as to 
apply to all requests for concessions for new diver- 
sions of waterways, irrespective of the applicant. 
The conference finally decided to form a permanent 
committee on public waterways, composed of repre- 
sentatives of all technical, industrial, and agricul- 
tural associations. 


IN a recent speech, which excited 
a great deal of interest in the Times 
and Daily ‘Mail, Lord Northcliffe 
declared that the Irish problem, in 
his opinion, was an economic one, and suggested 
that the solution would be found in the development 
of the water power available in Ireland. He had 
* sought eagerly for, any recent expert report on 
the water power of Ireland,” but without success: 
unfortunately, he did not seek our assistance—had he 
done so, he would have speedily arrived at the desired 
end, for the subject has been dealt with on various 
occasions. Lord Northcliffe’s enthusiastic accounts 
of the ‘‘ white cpal’’ resources of Ireland are un- 
fortunately, in the absence of expert guidance, based 
upon supposition to a great extent, and we fear that 
the reality will prove disappointing to him. It is true 
that at certain seasons there is a great deal of energy 
running to waste, but the minimum flow of the 
Irish rivers is only about one-sixth of the ordinary 
maximum, and for imdustrial purposes, unless the 
hydraulic plant is supplemented (at great additional 
cost) with steam or gas-driven plant, is is the 
minimum flow that fixes the capacity of the 
undertaking. There are certain sites at which power 
could be obtained close to the sea, and therefore 
under highly favourable conditions; and on the Shan- 
non, which Lord Northcliffe describes as the great- 
est river of the British Isles, water carriage to the 
sea is available. At other places transmission lines 
would be necessary to carry the power to suitable 
sites for factories. A valuable feature is the fact 
that in many cases the rivers are fed from large 
lakes which could be utilised for the storage of 
water, greatly improving the possibilities. On the 
other hand, there are vested interests to be dealt 
with, such as navigation and fishing rights, com- 
pensation for the disturbance of which would in- 
volve heavy outlay; moreover, in many cases the 
hydraulic works would be very costly. That there | 
is a good deal of water power available in Ireland 
appears to be the fact; but whether it could be deve- 
loped profitably is, except in a few instances, very 
doubtful, and we fear that those who build their 
hopes on Lord Northcliffe’s optimistic guessing are 
doomed to suffer a painful disillusionment. 


Irish 
‘Water Power. 
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ELECTRIC COOKING AT A Y.M.C.A. The ovens ure of the well-known Tricity pattern, with 
CANTEEN bright, polished exteriors, each single oven having a top 


and a bottom heater plate of the ribbed type. while the 
double ovens have two top and two bottom heaters. 


THROUGH the courtesy of the British Electric Transformer The heaters are each controlled by adjacent * high-low ” 
Co., of Hayes, we are able to illustrate the very complete type switches giving 900 or 250-watt loadingr, and are 
lectrice cooking installation which has recently been sup- coupled to standard control panels arranged round the edge 


of the table, each panel containing a 
fuse, D.P. switch, lamp indicator. und 
plug connection. 

The ovens are provided on the top 
with hoods for simmering puddings, 
sufficient heat being available for this 
purpose from the top oven heater. 

In all, 14 plain boiling plates have 

a aay Ea been supplied, the majority being fitted 
Hi ee Ta. Eis s. i on the table ; each plate has two working 

E Pi loadings giving 225 and 850 watts, with 
near-by control by means of * high-low” 
switches, and coupled to a standard 
control panel, as in the case of the ovens. 
For use in connection with these plates, 
there have been supplied four large 
boilers (26 in. x 15 in. x 12 im), 


Pre 


2 RO 
Fi@. 2.—INTERIOR OF DINING HALL. WITH ELECTRICAL COOKING APPARATUS IN THE FOREGROUND. 


plied by them for a new Y.M.C.A. ! 
canteen in North London. This can- | 
teen -is a spacious structure, standing 
apart from the works, and containing 
a general dining room and smaller rooms 
reserved for the works staff and admin- 
istrative purposes : the architect was Mr. 
A. Alban H. Seott, of Lincoln’s Inn, 
W.C.: 
ei Some idea of the interior can be 
gathered from fig. 2, which shows the 
large hall from behind the cooking 
apparatus, which it will be noted is in 
the hall itself—there, of course, being 
no objection to such a situation in the 
‘case of electrical cooking apparatus, 
owing to the absence of smoke and 
fumes, and absolute cleanliness of elec- 
trical cooking operations. l 

The principal cooking apparatus is 
concentrated on a large table, which 
carries twe double and two single 
“Tricity? ovens, and a number of Fig. 3.—ELECTRICAL BOILERS AND CARVING TABLE. 
“Tricity boiling plates, for cooking 
vegetables, &c. In addition, a carving table and four hot fitted with wire baskets and draw-off taps, for cooking 
cupboards adjacent to the counters are installed. potatoes, vegetables, puddings, &c.: three similar boilers, 
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cach of 10 gallons capacity, for boiling water for making 
tea; three ham boilers; also six sancepans of 6 to 12 pints 
capacity. Two cover plates are provided for standing over 
the boiling plates, so that several utensils cin be heated at 
the same time. 


Fig. 4.—" Tricity © Hot-cUrpBOARDS AT A Y.M.C.A. CANTEEN. 


„a The carving table, 6 ft. 6 in. x 2 ft. wide and 5 ft. high, 
is fitted with two tinned copper meat dishes and nickel- 
plated covers, and with 14 Kw. of heaters of the maker’s 
new “ Flamingo” (red hot) pattern. The four hot 
cupboards, each 7 ft. long, 3 ft. 3 in. high, and 1 ft. wide, 
which form part of the counter enclosing the cooking space, 
are built up of sheet steel, with angle-iron frames. Three 
of these are fitted with eight shalves to take plates of meat 


through a cast-iron distribution box installed under the 
cooking table, the outgoing circuits being carried in 
conduit, with flexible armoured connecting cables to, the 
apparatus. Special heat insulated urns are provided on the 
counters for keeping the tea warm for serving. 

The water for kitchen requirements 
is obtained from a small Beeston Domestic 
coke-fired boiler, and an Ideal boiler, 
working in conjunction with a small 
electrically-driven centrifugal circulating 
pump, supplies the hot water required 
for heating the building. 

The canteen is under the charge ofa 
lady superintendent, who is assisted by 
a staff of voluntary and paid workers, 
and at the present time about 150 hot 
meals are supplied at midday and a 
similar number of light meals in the 
evenings. Very few firms indeed cau 
boast of such an excellently situated 
and well-equipped establishment in con- 
nection with their works, and both the 
promoters and users are, in this case, 
to be congratulated on a happy result. 


DECIMAL COINAGE AND THE 
METRIC SYSTEM. 


Our readers will remember that in 
the autumn of 1915 we devoted a con- 
siderable amount of space to the advocacy of drastic 
reforms in our currency and weights and measures— 
reforms which, in our opinion, are long overdue, and for 
which the present circumstances afford the most favourable 
opportunity imaginable. We showed that, as a result of 
a series of questions which we addressed to a large number 
of manufacturing firms in the electrical and allied indus- 
tries, the replies were in a majority of four to one in 


Fig. 5.--*' TRICITY” OVENS AND BOILERS AT A Y.M.C.A. CANTEEN, 


and vegetables—(64 in each), in order to facilitate serving, 
while one has five shelves for warming-up food supplied by 
the men themselves. 

Each hot-cupboard is heated by elements of the 
* Flamingo ” type, with a total loading of 3 Kw., controlled 
by three switches. This apparatus is all operated on 120 
volta, the ovens and boilers being balanced on either side of 
a 240-volt three-wire system of supply, which is introduced 


’ 
favour of the adoption of decimal coinage and of metric 
weights and measures in this country, and we endeavoured 
to demonstrate by detailed argument and illustration that 
the change was desirable in the interests of our manu- 
facturing industries and trade, both internal and external ; 
that it presented no serious ‘difficulties ; that the cost and 
disturbance to manufacturing operations would be vastly 
less than was alleged by the opponents of the scheme, and 
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that in view of the general reorganisation of our industries 
and the fierce trade war that would follow the cessation of 
hostilities, it was imperatively necessary to proceed with the 
matter without loss of time. That the opportunity to do so 
is ideal and unique is obvious, for the people of this country 
have been roused from lethargy by the German attempt to 
break up and destroy the British Empire, and are ready to 
receive and consider new ideas ; the prices of commodities have 
been inflated to 50 or 100 per cent. above their normal value, 
so that the slight change required to decimalise our coinage 
would be a mere flea-bite ; and the reorganisation on an 
enormous scale of factories and workshops that have been 
employed for the manufacture of munitions would greatly 
facilitate the introduction of metric measures on the return 
of peace, when, moreover, prices will be falling, so that the 
adoption of metric weights for ordinary commercial trans- 
actions would take place in a time of flux. Further, some 
millions of our fighting men will be returning from the 
front, where they have acquired a familiarity with decimal 
coinage and the metric system which, beyond all doubt, 
will have dispelled their latent aversion towards foreign 
methods, and will exert a tremendous influence upon public 
opinion at homie. 

Arising out of our articles on this subject, correspondence 
followed, both in our pages and privately, the latter con- 
tinuing at intervals for over twelve months, and it has 
become clearly manifest that public interest in the matter 
is steadily growing. One of the most important develop- 
ments of the past year in this relation was the formation 
of the Manchester and District Decimal Association, under 
the patronage of the Lord Mayor of Manchester and many 
other distinguished leaders in industry and commerce, with 
Mr. Harry Allcock as hon. secretary. A particularly 
significant feature of this movement is the fact that 
amongst the vice-presidents and on the Council are many 
of the most prominent men at the head of the textile 
industry in this country, including the chairman of 
Council, the bon. treasurer, and the hon. secretary of the 
Textile Institute (it has always been maintained by 
opponents of the metric system that our textile manu- 
facturers could not, and would not, adopt metric 
measures). The Chambers of Commerce of this country 
have for many years repeatedly passed resolutions calling 
for the adoption of the decimal system, and quite 
recently many of our Borough Councils and Cotpora- 
tions have likewise expressed their views in favour of the 
reform, and it will be remembered that the Council of the 
Institution of Electrical Engineers included it in its pro- 
gramme recommended to the Board of Trade Committee on 
the Electrical Industries after the War, while the 
B.E.A.M.A. similarly commended'it to the attention of the 
Committee. The Associated Chambers of Commerce of the 
United Kingdom have gone further still, having drafted 
two Bills relating respectively to decimal coinage and to 
the adoption of metric weights and measures, which they 
have circulated to Chambers of Commerce for criticism or 
approval ; and, lastly, we may remind our readers that the 
Institution of Civil Engineers has arranged to hold a dis- 
cussion on the subject next Tuesday evening (March 27th), 
to which members of the Institution of Electrical Engineers 
and other kindred associations are invited. 

In these circumstances, it will be admitted that the sub- 
ject is very much alive at this time, and it may be useful 
to discuss briefly some of the points which crop up when 
this very important matter is under consideration. 

In the first place, the proposal to adopt decimal coinage 
claims attention. This, it is urged by the Decimal Asso- 
ciation—which for many years has carried on the campaign 
with admirable persistency, though hampered by want of 
fands—should be carried through before the conversion of 
our weights and measures to a rational system, so that the 
public may become familiarised with the modified coinage 
first ; we say ‘‘ modified ” advisedly, for our present coinage 
can be decimalised with the greatest ease, and without 
altering the value of the sovereign or of any of our silver 
coins, whilst the change in the bronze coins would not 
exceed 4 per cent. (this need occasion no loss to the public, 
as the Government would call in all existing bronze coins 
and pay for them at the true equivalent rate). We have 
contended that the sovereign shal} be permanently retained 


as a fundamental standard, thus maintaining continuity 
with past records, and we are pleased to note that the Coinage 
Bill of the Association of Chambers of Commerce endorses this 
view (“Clause 4. The sovereign shall remain as hitherw 
the ‘essential unit” of value. The florin, the tenth part of 
the said sovereign, and the hundredth part of the said florin 
(hereafter called the * British cent’) shall become Coins of 
Account... .’), though we do not necessarily agree with 


-the nomenclature contemplated in the Bill. 


We do not propose to dwell at length on the subject of 
decimal coinage, as its merite are so generally conceded : 
the whole world, with the exception of the British 
Empire (and not by any means the whole of that), Siam, 
and Persia, has already adopted decimal coinage, and 
the opposition to the change in this country is weak 
and of little weight. The saving in time and labour 
that would result from the reform would be enormous, and 
would be particularly appreciated in commercial cireles ; i 
would, for instance, be possible toadopt adding machinesof the 
same pattern as are used in other countries, Instead of the mor 
complicated type required to deal with our factors 20 and 12, 
and the casting up of columns of figures without meehanical 
aid, the calculation of interest. &e.. would be immensely 
facilitated. The very fact that we reckon so largely in 
percentages itself affords proof that the handiness of the 
decimal system is already fully appreciated in this country. 
and we feel sure that there would be no greater difficulty in 
adopting it than has been experienced elsewhere. We hope. 
therefore, that this most salutary measure will be preased 
forward and carried into effect with as little delay as 
possible. 

Turning to the metric system of weights and measures. 
we find that the opposition to their compulsory adoption is 
far more serious and weighty than in the case of coinage. 
The objection which is perhaps most frequently advanced 
is that the change from our existing units will be very 
costly to engineering manufacturers, involving the scrapping 
of tools, jigs, templets, patterns, drawings, and measuring 
instruments, and the adoption of new standard designs for 
machines, &c. While there is a proportion of truth in this 
view, it is so small a proportion that it would be more 
correct. to describe the statement as almost entirely 
erroncous. No alteration would be required in workshop 
plant. and no alteration would be compulsory, for the draft 
Metric Bill expressly states that compulsion would apply 
solely to sales and purchases, and not at all to manufacturing 
processes. Take the case of a dynamo maker who preferred 
to continue manufacturing to British measures ; he would 
not be affected by the Bill except in the compilation of bis 
catalogues and price lists, and asa very large number of 
manufacturers already embody metric equivalents in their 
lists, the only effect of the change would be the omission 
of the British measures—actually a saving in the cost of 
printing and binding ! Needless to say, we do not sugges 
that he would be pursuing a wise policy in thus depriving 
himself of the benefits of the metric system in his 
workshops; we only wish to show that the passing 
of the Bill into an Act would not necessarily put him 
to any expense—though we should think that he would 
soon find it to his advantage to adopt metric units, on 
account of the handicap which he otherwise would impos 
upon himself by his adherence to obsolete practice. 

So far as existing drawings and designs are concerned, it 
cannot be too strongly emphasised that no changes in dimen- 
sions will be necessary—i/ is only the names of the dimen- 
sions that must be altered in order to put the metric systen! 
inta force. We have shown conclusively that measurements 
usually stated in thousandths of an inch can be expressed in 
hundredths of a millimetre to a closer degree of approxi- 
mation than can be worked to in the shops. A mil is very 
nearly equal to 24 hundredths of a millimetre, and hence i 
dimensions stated in mils are expressed in terms of the 
nearest hundredth of a millimetre the maximum error cannet 
be half a hundredth of a millimetre, and the average error 
will be } of 0°01 mm., or 0°1 mil. Now, it has been proved 
by extended investigations conducted by the. Nationa! 
Physical Laboratory that in practice. the accuracy of 
measurement attained in the workshop is seldom as close as 
half a mil, and the accuracy of the dimensions of the finished 
work is still lower, the error averaging more than 1} mils. 
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or 7} times the maximum error that need occur in 
figuring the drawings in hundredths of a mili- 
netre. (We use both vulgar and decimal fractions of 
set del nae But the great majority of dimensions of 
machinery do not require anything like so high a degree of 
accuracy—frequently the nearest millimetre would serve 
perfectly well, and the cases in which the equivalence must 
be carried beyond h mim. are comparatively few. In proof 
of this statement we cite the actual example of a dynamo 
spindle, which we discussed very fully in our issue of 
November 12th, 1915; out of the 28 dimensions, expressed 
in tenths of a millimetre, 18 were correct to less than one 
mil, 24 to less than two mils, and not a single dimension 
need have been figured bevond the nearest tenth of a milli- 
metre. For very fine work (which, in English units, 
invariably necessitates measurement to the fourth place of 
decimals), the hundredth of a mm. serves all ordinary pur- 
poses, giving a maximuin departure from true equivalence 
of } of a mil (0°0002 in.). Under modern conditions, the 
use of limit gauges being almost universal, a tolerance, 
rarely less than one mil, and often miuch greater, is always 
specified, so that in such cases to go beyond the hundredth of 
a millimetre would be mere pedantry. Working to gåuges, 
jigs, and templets, the operator has nothing to do with the 
figured dimensions at all, and therefore no trouble can arise 
from the nse of the metric system on drawings ; those who 
have to take measurements direct from drawings are, ipso 
faclo, shown to possess a reasonable degree of intelligence, 
and, therefore, readily become accustomed to the use of the 
new units. That this is so is abundantly proved, if, indeed, 
at this date proof is needed, by the fact that in innumerable 
engineering workshops on both sides of the Atlantic, jobs 
are in progress to both English and imetric measures, 
and no trouble has resulted. It may be interesting to 
quote here some statements published in the “ Correspondence” 
columns of the American Machinist, emanating from readers 
who disagree with the strongly hostile attitude of that 
journal towards the metric system :— 


“ I have worked in shops using the two systems for the past 20 
years, and I have yet to hear the first complaint from a practical 
shop point of view against the metric system. At the works 
where I am at present, the tool makers and machinists, when they 
have a job to do where the dimensions are given in inches (such as 
locating holes in jigs, &c.), invariably transpose them to milli- 
metres, as there is less chance of error in reading measuring instru- 
ments in millimetres than in inches, notwithstanding the fact that 
an equal number of measuring tools are provided for each system. 
l have had a number of apprentices under my charge from time to 
time, and I have found that in every case they grasp the method 
of reading the instruments in the metric system in about as many 
minutes as they do the other system in the same number of weeks.” 
“shop calculations are much simpler with the metric system.” 
“T have also observed that it is much easier for draughtsmen to 
visualise sizes in millimetres than in fractions of an inch.-- 
J. PEARMAN, of Walthamstow. 

‘A good many of our manufacturers are already using the metric 
system in‘ filling foreign orders, and I believe that it has become so 
much the international standard that no foreign buyer aeks for 
any other.” “It did not take me long to become perfectly familiar 
with such of the dimensions as we used. It was certainly not over 
a month or so before I could think in centimetres as readily as in 
inches —without any translating of one into the other.’"—W. B. 
GREENLEAF, of Plymouth, Mich. 

" While we are talking about the ‘cost’ and the ‘ confusion’ 
likely to accompany the adoption of the metric system in this 
country, the system is being adopted here and there practically 
without the alighteat confusion. and at a cost so nominal, that it is 
not to be considered. Orders from other lands for materials made 
to metric dimensions are being taken and filled almost daily by 
many of our leading industries. It appears to take us no longer 
to handle an order from France than one from England, the one in 
metres and the one in inches, the one to be paid for in francs and 
the other in pounds. shillings and pence. While some learned pro- 
fessor is telling us how ‘impoasible’ it would be for us to work in 
inetrics without the utmost disturbance and at great expense, we 
are busily engaged in doiny exactly that thing, without any 
appreciable disturbance, and at an expense readily absorbed by the 
selling price.’—Valve World, quoted by H. V. HAIGHT, of 
Sherbrooke, Quebec. 

* The metric system was established in Sweden about 1888, to 
the exclusion of all other systema of measurement. . . . At 
the time when this law was passed I was connected with the 
Gothenburg Mechanical Works, employing between 1,000 and 1.200 
men. The lines of manufacture were steam engines, steam boats, 
rolling stock for railroads, bridges and other structural work, 
paper-making machinery, agricultural implements, dc. The change 
from inches to millimetres was immediately started. All new 
drawings were made in the metric system, and when an old drawing 
was to be used the dimensions in inches were enclosed by paren- 
theses, and the dimensions in millimetres added. At that time 


t 


Swedish, English, and Prussian inches were used in shop work. 
It was a relief to throw them out and use millimetres. In this 
shop the metric system reduced the number of errors in the drafting 
room and the cost of manufacture. 

“The change was carried through with practically no expense 
whatsoever. The taps in the Whitworth system were kept. aë they 
had to be used for repuir work. Later on metric taps were 
gradually substituted. The only direct outlay was for scales, as 
a greater number had to be procured at once than were required for 
replacing worn ones, This extra expense did not amount to 
$200. j 

“It is surprising to see how the use of the metric system ir 
spreading in this country [ U.S. ]. and the time seems to be drawing 
near when this adoption will be ygeneral.’—-CaRL F. JEANSEN, 
Ordnance Engineer, Washington Navy Yard, D.C. 


The following quotations from other sources may also be 
of interest :— 


“Tt is surprising with what facility the average soldier becomes 
accustomed to French money. Everything out here is bought and 
paid for on the decimal system. The men and officers receive their 
pay in French money. I have seen bills made out and paid by 
otticers’ orderlies which show that they are quite at home in the 
French system. Everybody out here has become familiar 
with decimal money, weights, and lengths, and knows ronghly the 
ratios between them and corresponding British measures. The 
present opportunity is one which ought not to be missed.” C. F.. 
France.-in Vuture. 

“ We who live and do business on the Continent of Europe are. 
perhaps, better able to judge than the preat mass of people in 


-England of the enormous advantage this change would bring to 


England and English post-war trade and commerce with foreign 
countries. It would also doubtless be greatly appreciated in 
England itself after it had been given a short trial, entailing as it 
would the abolition of our present complicated and well-nigh incom- 
prehensible system of weights and measures. The present moment 
would appear to be a very favourable one for the chanye.’-—J. T. 
TREWHELLA, in the Bulletin of the British Chamber of Commerce 
for Italy. 

“Two years ago American factories worked under (as we do to- 
day) the ‘foot and inch* measurements; then orders for millions 
of shells and other war materials came from countries who used 
the metric system, and their orders were as described in their 
specifications. 

“The engineers in America now find it easier to work on the 
‘metric’ measurements than to reduce them to the ‘foot and inch, 
consequently the workers as well as the employers have a very 
extensive and practical knowledge of its use, una it has been a 
revelation to them to find how much simpler it is compared with 
the ' foot and inch‘ and its unwieldy fractions. ‘There is now very 
little doubt that by the end of the war it will have become their 
standard measure in America. 

“This is an important point for consideration, as to whether 
England should not at once decide on adopting it, for if the 
Americans use it as their standard, it will greatly influence the 
markets of South America, where only the metric system is in 
use: it would also handicap us in competing with America in 
countries where we now find considerable difticulty in doing trade. 
on account of our different measurements.”. T. B. CALLARD, of 
Chesham Bois, Bucks, in the 7imes. 

“The question of introducing the metric system into the United 
Kingdom after the war is receiving close attention. We sincerely 
hope that means may be found to do this, as, apart from its inherent 
convenience and superiority over the existing system, its adop- 
tion, more particularly as regards weights and measures, would 
undoubtedly tend to facilitate and to augment trade with many 
foreign countries, particularly the South American Republics. --- 
Review of the River Plate. 


We could go on to quote from the utterances of numerons 
authorities in commerce, finance, and engineering as to the 
pressing need for the reform that we are advocating, but 
considerations of space forbid it, though we possess abun- 
dant material. We can only deal with a few of the stock 
arguments with which the proposal is met.. Arguments 
about the inaccuracy of measurement of the earth-quadrant 
are irrelevant; the metre, as we know it, is the distance 
between two points on a certain metal bar, and no one cares 
a doit about its relation to the earth’s circumference. 

With regard to the effect on standards, such as those of 
the British Engineering Standards Committee, a point on 
which Dr. C. C. Garrard laid stress in a letter to the 7rmes 
Engineering Supplement, it is a mistake to suppose that, as 
he suggests, they would all have to be scrapped. They 
need not be altered at all, though, as they came under revi- 
sion (and standards, if they are to. be of any use, must be 
revised from time to time) they could be modified if it were 
found desirable. Steel rails, for example, could be sold by 
the metre or metric ton as easily and conveniently as by the 
yard or ton, and, in course of time, on the reissne of the 
specifications, the dimensions of the treads, flanges, &c., 
could be refigured in millimetres. It should be borne in 
mind that no standards ever are, or ever can be, eract ; 
allowance is invariably made/for’ variation from the specified 
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dimensions, and this, in the case of steel rails, covers a 
range of 1 per cent. (by weight). Hence it is not necessary 
to employ equivalents precise to the tenth of a millimetre 
in such tables. In figuring to the nearest millimetre, the 
maximum error is only ẹẹth of an inch, and the average 
error y}gth inch. As a first step, the metric equivalents 
may be added to the English measures, and eventually the 
latter will fall out. In this connection it is interesting 
to note that the Newcastle Local Section of the Institu- 
tion of Electrical Engineers has adopted unanimously a 
resolution urging the Standards Committee to prepare 
modified specifications in readiness for the adoption of the 
metric system, and to state new standards in even metric 
measurements. Now, Tyneside is one of our principal 
engineering centres. 

Another point of importance in this relation is the fact 
that many “standards ” are merely nominal, and might just 
as well be denoted by letters or numbers as by figured 
dimensions, as the latter are not used in practice. Take. for 
example, the case of steel conduit ; the outside diameters are 
specified with limit gauges having tolerances varying from 
2 to 8 mils, but the inside diameters are nominal, and are 
determined by the weight, which must fall between limite 
affording a range of 10 to 18 percent. The thicknesses of 
dielectric and lead sheathing for copper conductors are mostly 
stated in mils; but a variation of 10 per cent. below the 
standard minimum thickness is allowed, and the thickness 
may exceed the specified value at pleasure. Similar latitude 
is met with in scores of cases in the standard specifications, 
indicating plainly that the substitution of metric units 
would not usually necessitate any modification in the actual 
sizes. The standards for the heads of small screws (Report 
No. 57) are all based on mm. and converted to mils, using 
the nearest mil. 

Having examined many of the B.E.S. specifications, we 
have. come to the conclusion that no difficulty need be 
anticipated in adapting them to the metric system, with 
practically no breach of continuity or inconvenience to 
manufacturers or users of the materials dealt with. On 
the other hand, there is undoubtedly a difficulty in con- 
nection with rolled and drawn metal sections, such as rods 
and bars, shafting, &c., of which during the transitional 
period it might be necessary to carry stocks in both 
dimensions ; these, as well as drills, would eventually have 
to be provided to even metric sizes—but in very few other 
cases would even measures be necessary. The wire and 
sheet gauges need not be altered, and their metric equiva- 
lents are already given in the tables. In this connection 
we would enter a plea that in giving equivalents in the two 
systems, the figures be confined to the necessary and sufti- 
cient limits. Fine work may be measured and wrought to 
the ten-thousandth part of an inch, and that is the extreme 
limit with hardly any exceptions ; there is never any need, 
therefore, to carry the English equivalents beyond the fifth 
place of decimals, which enables the fourth to be correctly 
defined, and it is rarely necessary to go beyond four places. 
Similarly in giving metric equivalents of English measures, 
it is sufficient to give at most three decimal places. The 
foregoing applies to small length measurements in terms of 
inches and millimetres, but when larger sizes are in question, 
still fewer decimal places will often suffice, and when dealing 
with areas, volumes, and weights, five significant figures 
(giving a minimum accuracy of the order of one part in 
10,000) meet all practical requirements. We refer, of 
course, to workshop conditions. 

As regards the textile industries, which are usually held 
up as inveterate opponents of the metric system, we have 
‘already mentioned that in Manchester leading textile autho- 
rities are actively supporting the movement towards its 
‘adoption. Metric measures have actually been employed 
in the Department of Textile Industries of the Bradford 
Technical College during a term by way of experiment, 
under Prof. A. F. Barker, Director of the Department, who 
reported that “were it a necessity to change from the 
various English to the metric measures, such a change 
would be made as easily as the transition from the Leeds to 
the Bradford, or Bradford to Manchester trade; in fact, 
greater changes have already been introduced into certain 
trades with little disturbance. . . . It was truly sur- 
prising how quickly one adjusted oneself to the new con- 


ditions.” In Germany last year, a committee of Germar 
cotton-spinning organisations, representing 96 per cent. of 
the 12,000,000 spindles in the Empire, unanimously decided 
to recommend to the Imperial Government the introductior 
of the metric system of numbering yarns, the present time 
being considered favourable for making the change. 

In conclusion, to those who are opposed to the metric 
system on the ground that they consider the English unit 
superior, we would say : if you asked a ‘“‘ metric’ country 
to adopt our measures, what answer. would you expect i» 
receive? Would any such country entertain for on 
moment such a suggestion ? If not, why ? 


NEW ELECTRICAL DEVICES, 
AND PLANT. 


FITTINGS, 


Readers are inrited to submit particulars of new or improted 
devices and apparatus, which will be published if considered of 
sufficient interest. \ 


New Electrolysers. 


The use of electrolysis for the production of sterilising liquid 
has proved highly successful during the war, on board ship and iz 
hospitals and laundries, and Messrs. VINCENT ROBERTS & Co.. c’ 
Leeds, who have acquired much experience in this connection. 
have recently introduced improved types of apparatus designed v 
facilitate and extend the employment of electroylsed brine and «¢- 
water. Their patent electrolyser, whioh is illustrated herewith 
(fig. 1), consists of a rectangular box of porcelain divided by the 
electrodes into a number of compartments, so arranged that the 
brine entering at the highest point at one end flows down under and 
over the electrodes until it passes out at the lower end, charyei 
with hypochlorite of soda. The illustration shows a complete 
installation, comprising the brine dissolver and agitator on a strong 


ars 


Fic. 2.—“ Recss & ROBERTS ~ 
ELECTROLYSER FOR SHIP Usk. 


Fig. 1.— LAUNDRY 
ELECTROLYSER. 


wooden stand, automatic supply tank, slate storage tank with 
liquor level and stone tap, and the electrolyser with its switch- 
board and accessories. 

The strength of the solution, with a constant current, is regulated 
by the rate of flow of the liquid, which can be adjusted to suit 
requirements, and kept there by means of the automatic feed tank. 
which is provided with a float valve and adjustable feed valve set 
to deliver 12 gallons of brine per hour. The current required is 
8 to 10 amperes at 110 volts, and the product contains 3 gm. of 
available chlorine per litre (= 0'3 per cent.). Besides its property 
of sterilising clothing. &c., the liquid has ‘the power of bleachiny 
all vegetable fibres, without destroying the material, and does not 
curdle soap, but rather saves it by promoting lathering. Tests 
made by the medical officer of the L.C.C. Asylum at Bexley show 
that with the electrolysed product diluted to a strength of 0'5 per 
thousand, any fabric can be bleached and sterilised with safety and 
economy. 

Of course, the type of apparatus referred to could not be used on 
board a ship, owing to the movement of the latter ; but fig. 2 shows 
a new patent type which meets the conditions, the whole apparatus 
being suspended from above, and the connections made with 
flexible tubing, so that the process can be carried on continuously. 
independently of the ship's motion. The electrolyser itself can be 
get at the proper inclination by moving the suspension hook 
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towards one or other end of the beam which is pivoted on it; the 
porcelain spouts at the ends serve as pivots, as well as inlet and 
outlet, and thus enable the vessel to be inverted for cleaning. 
The automatic brine tank also has to be slung, to prevent 
interference with the action of the float controlling the feed: and 
the collecting tank is slung below the rest of the apparatus, to 
prevent the liquid from being. churned up in contact with gir, 
which would tend to decompose it. . esate l 


` Wadsworth Lifts and Transporters. 


Messrs. WADSWORTH & Sons, LTD., of Bolton, manufacture a — 


great variety of lifts, hoists and transporter gear, of which we 
illustrate typical examples. Wadsworth lifts are built for 
either continuous or alternating-current working, and for the 


following methods of control :—(1) Hand-rope ; (2) switch-in-car ;, 


(3) semi-automatic (‘up,’ “down” and ‘“‘stop”), pushes on 
landings and in car, and (4) full automatic push control from 
landings and car. 


The first and second systems are suitable for slow and fast speed, . 


goods and passenger work respectively ; the semi-automatic type Is 
| generally used on 
light goods’ lifts. 
and occasionally for 
passenger work, 
while the complete 
automatic type is for 
passenger work. 

We illustrate a 
Wadsworth under- 
type lift machine 
in fig. 4; with the 
exception of the 
motor, it is manu- 
factured throughout 
by the firm, as also 
over-type machines 
for similar work. 
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Fig. 3.—ELECTRIC LIFT WITH i¢ 
-OVERTYPE MACHINE. carta 


The lifts are fitted with collapsible gates or hinged doors, which 
are provided with the firm’s improved electromechanical lock. 

Fig. 3 shows a lift fitted with collapsible gates and with hoisting 
gear mounted above. Messrs. Wadsworth also supply a patent 
belt-driven lift in which the belt movement “on” or “ off” is 
electrically operated by a switch in the car, this arrangement 
placing the belt-driven lift on the same plane as the car-switch 
controlled electric lift. The absence of hand-ropes and chains isan 


Fira. 6.—FIve ELECTRIC TRANSPORTERS AT PORT SUNLIGHT. 


obvious advantage, and {he doors can be fitted with safety 
mechanism preventing starting unless the doors are closed and 
bolted. i 

Figs. 5 and 6 illustrate Wadsworth transporters in use. These 
are built in sizes ranging from 3 cwt. to 80 cwt., and for any speed, 
and can be arranged to travel any distance in a straight line. 

These transporters are rope or motor-driven, one handle con- 
trolling all motions, the handle movement corresponding to the 


Fic. 4.—STANDARD ELECTRIC LIFT 
GEAR. 


movement required of the transporter. Two types of transporter 
carriage are supplied ; one of rigid construction, suitable for short- 
distance travel where fast speed is not really essential, and one, 
arranged with swinging pulleys, to allow of goods being picked up 
or deposited at each side of the traveller beam. The carriage 18 
provided with safety catches to automatically arrest the carriage at 
vee end of the travel without exerting any. strain on the stap 
blocks. > : : : : . i . 
Messrs. Wadsworth are also makers of warehouse jib cranes, 
friction hoists for electric or belt drive, and hand lifts, l 


THE NEW BUFFALO POWER STATION, 


RECENT issues of the Electrical World and Power describe the 
new steam power station of the Buffalo General Electric Oo., 
which has come into bong arougi the curtailment of Niagara 
power imported into the United States from Canada. — 

The supply to the Buffalo Co. from Niagara sources 18 said 
to fall at least 25,000 m.P. below requirements. The new 
plant will provide sufficient energy to carry all peaks at pre- 
sent and to meet additional load demands for some time. The 
new station is built on the bank of the Niagara river about 
seven miles north of Buffalo, and has an initial equipment 
of three 20,000-kw. horizontal turbine sets, while a 35,000- 
KW. set is on order for starting up early next year. The 
ultimate capacity of the station is given as 210,000 kw. Parti- 
cular interest attaches to this installation, as it has been 
designed with a view to competing with the power now 
purchased by the company from Niagara hydro-electric 
sources. 


Fia. 5.—TRANSPORTER IN MESSRS. 
LEVER Bros.’ WORKS. 


Construction was begun in January, 1916, and the first 
turbine was in commission on November 2th of the same 


year. 

The building is a steel frame structure, with outside walls 
of brick, consisting of a boiler-house with overhead bunkers, 
turbine and switch houses; the foundations rest on 167 con- 


crete caissons sunk to bed rock. : 


Coal is received by railway, and dumped into hoppers, each 
holding several car loads, which discharse into crushers, 
which are in duplicate, and each of which feeds a bucket 
elevator for lifting the coal to a belt conveyor running above 
the coal bunkers. Two 80-in. wide belt conveyors ran over 
the bunkers; the conveyor and elevator, and crusher feeding 
the latter, are provided with emergency push-button control 
at several points. 

The completed design provides for an external coal yard 
with travelling bridge crane and a storage capacity of 50,000 
tons, which will be connected by belt conveyors with barge 
unloading hoists on a coal wharf on the river side. The over- 
head bunker capacity is 2,500 tons, fuel being spout fed to 
the stoker hoppers below. : | 

Five double-ended Babcock boilers are installed at present, 
the firing aisles being arranged across the building, so that 
both ends are accessible, with a central connecting gangway 
running the length of the building. The boilers are designed 
to supply steam at 275 lb. working pressure, with 275 deg. F. 
sure rhedl: each has 11,400 sq. ft. of heating surface, and is 
fired by two 15-retort Sanford Riley stokers, one at either 
end, the ratio of heating surface to grate area being 36 to 1. 

The stokers are of great size, the furnace wi th being 
nearly 24 ft., and the combined depth 13 ft. 4 mmn., giving & 
total grate area of 319 sq. ft. The distance from the top of 
the grate to the front header is 10 ft. 10 in., and from the 
top of the grate to the rear header 6 ft. Each stoker is driven 
by a 25-H.p. Sturtevant engine through link belt chains. 


Forced draught is supplied to the stokers by three fans, each 


driven by 300-H.P. geared arae air being normally 
f the main generator system. ©, 
ria bailer setting walls are of firebrick, covered by Sen 
asbestos millboards and magnesia_blocks 4 in. thick, the wae Ə 
being enclosèd ‘imCairtight steel -camngs, with removable 
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panels. The boiler fronts are of steel plate lined with 2§-in. 
magnesia. 

When burning coal at the rate of 700 lb. per hour per 
stoker retort it is expected that each boiler will show an 
evaporation of approximately 140,000 lb. of steam per 

our. 

Each boiler is provided with a Green economiser of 9,435 
sq. ft. heating surface in 576 12-ft. tubes, designed for a 
working pressure of 325 lb. The economisers are arranged in 
pairs over the tiring aisles of the boilers, and are cased in steel 
with asbestos heat insulation; the soot is withdrawn by an 
ejector system. An inducedslraught fan is installed at the 
exit of each economiser, giving a static pressure of from 
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Prax AND ELEVATION or THE NEW Brerato (U.S.A.) POWER STATION. 


v5 in. to 1.5 in., the power required varying between 1.5 H.P. 
and 130 m.p. The fans discharge into two superposed brick- 
lined steel stacks each 18 ft. in diameter inside and 185 ft. 
high above the grates. 
he make-up water for the plant is obtained from the 

Niagara River, and distilled in an evaporating plant with a 
capacity of 15 tons of distilled water per hour; the guaran- 
teed evaporation is 2.5 lb. per ib. of steam supplied. The 
xpparatus includes a feed heater, a heat exchanger, a desuper- 
heater, three evaporators, a condenser, and a special distiller 
for furnishing drinking water, with an aérating, filter. _ 

The use of distilled water was justified by the intention to 
‘ip the boilers at high rates of evaporation, towards which 

nsence of scale was a necessity. 


\ Distilled 
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The three turbines are of the singlecylinder horizontal 
Curtis type running at 1,500 R.P.M. e steam guarantees 
were: at 7,500 Kw., 11.85 lb. per unit; 10,000 xw., 11.05 1lb.; 
15,000 xw., 10.25 lb.; and 20,000 Kw., 10.60 lb.; the turbine 
rated capacity per sq. ft. of floor area is 24 KW. 

_ Three 300-Kw. exciters are installed, each coupled to an 
induction motor and steam turbine, the governing of the 
latter being so arranged that the turbine will pick up the load 
if the motor fails. The main turbines exhaust into 33,00 
sq. ft. Westinghouse condensers, each of which has two 
5,000-gal. centrifugal pumps driven by geared turbines, two 
turbine-driven hot well pumps, and one double Le Blanc 
dry-vacuum pump, also turbine driven. The condensate from 
the turbines is delivered to three 10,00U-H.P. 

qe-mocownesse 0+ 9 Cochrane horizontal heaters, which usé the 

| exhaust steam from auxiliaries, enough of 
which are run non-condensing to supp y the 


> > necessary steam to give a normal water 
Pace N | | temperature of 160 deg. F., which is best 
| flerator N4 | suited for the economisers. 


R Chute The exhausts are those from the turbines 
A driving exciters and forced draught fans: 

| boiler feed, low service, hot well, condenser 
water circulating and air removal pups. 
which are, of course, free from oil, also the 
exhaust froin the stoker engines, which is 
passed through an oil filter. The drips from 
: the high-pressure steam piping and conden- 
| sation from the station steam heating 
` gystem are also.led to the heaters, and 
should the water level in the latter fall 
below a fixed point, distilled water is 
' allowed to enter through a float valve, while 
~ in emergency raw river water can be in- 
. troduced. 

® Three 1,000-gal. per min. three-stage 
J $ pumps driven by turbines force the feed 

~ water either direct or through economisers 

to the boilers, which it enters at 270 deg. F., 

the amount of water being automatically 

governed by apparatus contralled by the 
' rise and fall of steam pressure in the pipe 
į lines. Duplicate steel steam and feed pipe 
: lines are installed, with cast steel fittings. 
: valves, &c. The condensers are spring sup- 
i porter, with no expansion joint between 
condenser and turbine, but rubber expan- 
| gion tubes are provided in all water con- 
nections, &c., to the condenser. The stokers 
are provided with electric tachometers hav- 
ing two scales, showing speed of shafting 
' and pounds of fuel per hour; stoker air 
| pressure is also indicated, and recorders are 
installed for feed and flue gas tempera- 
tures and CO,. 

A 10-in. low pressure connection is pro- 
vided on each main turbine to take surplus 
exhaust steam from the auxiliaries beyond 
that required for water heating. Solenoid- 
operated trips are connected with the main 
throttle, auxiliary throttle and vacuum 
breaker of each unit, so that the opening of 
the main generator circuit simultaneously 
shuts off all steam from the machine and 
destroys the vacuum. 

The complete permanent testing plant is a 
feature of the station; a rotating dry 
vacuum pump is installed to allow tests 
on the main condensers, which are operated 
with hydraulic dry vacuum pumps, and 8 
gasometer to allow of volumetric tests bemg 

5: imade. The testing plant for the station aux!- 
= sm & liaries includes a 1,400 sq. ft. surface con- 
Kí 
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“f denser, with a weir for measuring condens- 
Na ate, &c. An automatic coal samplin« plant 
is installed in the coal elevator tower with 
a crusher, for each elevator. 

The three alternators are each two-pole self- 
ventilating machines rated at 22,222 K.V.A., 
supplying three-phase, 25-cycle current at 
12,000 volts direct to the bus-bars and out- 
| ‘going lines. The electrical bay extends the 
entire length of the building, and has six 
floors containing the main switchboard 
equipment, of which a feature is the provi- 
sion for a great number of outgoing feeders. 

Each generator is connected through disconnecting and non- 
automatic oil switches to a reactor bus, and from the latter 
through 2 per cent. synchronising reactors and oil switches to 
a common synchronising bus, also through 5 per cent. gene- 
rator reactors and non-automatic selector oil switches to sec- 
tionalised feeder buses in duplicate, one generator having its 
own feeder-bus section for 12 feeders. er has aD 


a | iA 


Each feed 
automatic oil switch, and provision is made for feeder re- 
actors. A length of 45 ft. per generating unit 1s provided in 
the electrical bay, and is separated by concrete walls from 
adjoining spaces. The neutral connection of the Y-woun 
generators is grounded through an oil switch and 5-ohm resist- 
ance. The generator leads’ are varnibhed cambric insulated. 
carried in concrete-cased\fibre duct, and connected to strap 


- whereby members were accepted 
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copper buses, all main conductors beyond being of strap- 
copper separated by barriers. ‘The main control board is of 
the Westinghouse vertical panel type. Direct current for oil 
switch operation and emergency service is supplied by a 60- 
cell battery of 200 amp. rating for one hour. 

The late Mr. Henry G. Stott was the consulting engineer, 
and the Stone & Webster Construction Co. were the designers 
and constructors, under his direction, of this plant. 


WAR ITEMS. 


Power Station Volunteers.—At Philadelphia (Co. Dur- 
ham), a power station platoon is being formed in connection 
with the County Volunteer Regiment. 


Exports to Liberia——The “ London Gazette ” for Match 
16th contains a lengthy list of persons and bodies to whom 
exports to Liberia may be consigned. 


Trading with the Enemy.—The ‘‘ London Gazette ” for 
March 16th contains additions to, and corrections in, the lists 
of persons and bodies with whom trading is prohibited in 
Argentina and Uruguay, Bolivia, Brazil, Chile, Netherlands, 
Norway, Spain, Venezuela, &c. 


Loans for New Works.—Jhe Local Government Board 
explain that, by arrangement with the Treasury, they cannot 
sanction loans for new works except those of pressing neces- 
sity either for reasons of public health or on account of war 
requirements.—Times. 


Station Staff Separation Allowances.—Vhe Shoreditch 
B.C. Electric Lighting Committee has reported that the rate 
of Government separation allowances payable to wives and 
families of men serving with H.M. Naval and Military Forces 
having recently been increased in view of the additional cost 
of living, the question has arisen as to whether, in cases 
where the increased separation allowance is received by de- 
pendents of ofticers and men in the Council's employ, the 
Council's allowance should be correspondingly reduced. The 
Committee recognises that the increase in the allowances has 
been made solely on account of the increased cost of living, 
and recommends that, notwithstanding any increase in separa- 
tion allowances in consequence of increased cost of living, the 
Council's present allowances to wives of men on active ser- 
vice be continued in all cases at the rates now being paid.. 


Restriction of Electrical Imports.—We learn from the 
Journal of the Tramways and Light Railways Association that 
the Board of Trade requested the B.E.A.M.A. to collect in 
detail and without loss of time the essential requirements 
for the home trade of the following electrical accessories for 
twelve months ahead :— 

Bells (electric) and relays for same. 

Adaptors for lampholders. 

Fans (electric) and parts thereof. 

Lampholders (with and without switches). 

Electric lighting accessories, porcelain with metal fitments. 

Cut-outs, round and oblong. 

Ceiling roses, two-plate. 

Counterweights, pulleys and rings. 

Wall switches, tumbler and rotary. 

Reflectors, metal and glass. 

Brass and copper component parts for electric lighting! accessories. 

Electro-medical apparatus or tnatertal. 

Telephone relays. 


The secretary of the B.E.A.M.A. wrote to secretaries of 
the Tramways and Light Railways Association and of the 
Municipal Tramways Association, under date January 12th, 
1917, stating: ‘In order that your members may not ex- 


perience undue inconvenience through shortage, it is essen- ` 


tial that they should provide this information as quickly and 
accurately as possible.”’ 


eee Electrical Engineers Volunteers.—The ser- 
vices of the Birmingham Electrical Engineers (V.), attached 
to the Royal Naval Volunteer Reserve, are highly appreciated 
by the Admiralty, and their usefulness is fully recognised. 
Probably engineers throughout the country will be interested 
to know what the Corps is doing. Recruits are drawn from 
the following skilled trades: Turners and fitters (with ex- 
perience in screw-cutting), electrical instrument makers. and 
repairers, wiremen (with experience in turning and fitting), 
armature winders, coppersmiths, acetylene welders, black- 
smiths, moulders (metal), carpenters and joiners, and mecha- 
nical draughtsmen. They are sent to depot ships, where they 


_are engaged in experimental and constructional work. Fifteen 


months ago the Corps made arrangements with the Admiralty 

for periods of temporary 
service, and the scheme was started by 10 Volunteers being 
sent to H.M.S. Vernon at Portsmouth. The numbers gradu- 
ally increased, and the Admiralty was so pleased with the 


‘work done that it opened two more depdt ships—H.M-S. 
` Defiance, at Devonport, and H.M.S. Actaeon, at Sheerness— 
‘to Birmingham recruits. Seventy Birmingham men are now 


on board these three depot ships, but altogether 170 men from 


. the Corps have served varying poner since January, 1916. 
‘Recruits skilled in'the shove trades 


are still needed urgently, 


and they can enrol either for continuous service or for ser- 
vice at regular intervals for not less than two weeks at a 
time. The pay for temporary periods of service is 17s. 6d. 
per week, with food and uniform, and for those who enrol 
for continuous service separation allowances will be avail- 
able. ‘Travelling expenses are paid by the Admiralty. The 
Corps provides a splendid opportunity for those who wish to 
do their duty to the country, but who are under or over mili- 
tary age, are physically unfit for military service, are dis- 
charged from the Army as unfit, or have been badged by the 
Ministry of Munitions. In the latter case the men may serve 
in periods, but they must obtain their employer's wnitten 
permission to do so. 

Mr. David Shanks, J.P., is Commanding Officer, and Mr. 
S. Thos. Pemberton, A.M.I.E.E., is Company Commander 
and Adjutant. Full particulars of the movement can be ob- 
tained from the latter at 8, Church Street, Birmingham. 


Exemption Applications.—.At the Shoreditch Tribunal, 


“Mr. R. J. Jacobs, aged 3U years, of 94, Leonard Street, E.C., 


clectric pocket-lamp manufacturer, came under review under 
the new Order, being under 31 years of age. He said he had 
been in the trade some time, but started this business in July, 
1915, with the patriotic motive of trying to capture the German 
trade in these things. Mr. Harwood said he wished to point 
out that he started 12 months after the war. Captain Fisher 
said it was clear that that was the time when the electric 
pocket flashlamp came so much into use. In reply to Mr. Har- 
wood, Mr. Jacobs said he got bis machinery froin America. Ho 
employed from 60 to 65 hands, but of these only four were 
nales, two men and two boys. When he got the full amount 
of machinery he required he would be employing 100 per- 
sons. The demand was now much greater than it had ever 
been before. His brother, who was three years older than 
himself, had gone, and he was the only one left who could 
carry on the business. The Tribunal decided that it was a 
very necessary and prosperous business, and allowed another 
six months’ exemption. ; l 
At Batley Tribunal, Mr. S. D. Jones, of the Corporation 
electricity department, applied on behalf of 14 men at the. 
works. It transpired that one or two of the men were leaving 
and getting work elsewhere. The Chairman of the Tribunal 
questioned whether they had any right to do so, and Mr. 
Jones replied that the electricity works of Batley was not 
a certified or controlled place. They supplied power to muni- 
tion works, but the Munitions Department would not give 
then. a certificate as a controlled undertaking. A member 
of the Tribunal remarked that men between 16 and 6l were 
not allowed now to change situations without permission of 
the Director of National Service, and the Chairman added : 
“ If anybody is retained, it should be in a place like yours. 
Mr. Jones said he had lost his chief assistant, who had gone 
away with the permission of the Council, and he had adver- 
tised and could not get a man to fill the position. The Mili- 
tary Representative said these men who were leaving would 
have to be followed up. Mr. Jones said he could not spare 
R. Greenwood (19), single. the junior engineer, as there was 
nobody to replace him. He was competent to take charge of 
inachinerv in the absence of the chief engineer. The Tribunal 
thought so young a man ought to be spared. Eventually the 
following were the decisions :—Conditional exemption. J. 
Brown, 35, single, stoker; A. Reid, 41, married, engine fitter; 
J. D. Mosley, 40, married, cable jointer; S. Wadsworth, 36, 
married, stoker. Temporary exemption to May 15th: H. 
Hesling, 30, married, engine driver; P. M. Maxwell, 3L, 
single, mains superintendent; F. Crossland, 37, married, 
jointer’s mate. Grace to May Ist: R. J. Greenwood, junior 
engineer; A. Russling, 28, single, station superintendent. Dis- 
allowed, without grace: J. Ainscough, 36, married, shift engi- 
neer: I. Gill, 30, married, labourer. Adjourned for medical 


examination: S. J. Kench, 26, single, clerk ; J. Allerton, 39, 
married, general labourer; J. Monoghan, 33, married. 


At Faversham, the Corporation appealed for W. J. Lloyd 
(29), engine driver and switchboard attendant at the elec- 
tricitv works, and H. J. Gregory (28), switchboard attendant. 
The Military Representative asserted that there had been 
suficient time to get substitutes or to train men for the work. 
but the electrical engineer (Mr. Sommerville) replied that 
when he consulted the Labour Exchange there was not a man 
available. A final two montan, Ny granted in each case to 

ive an opportunity to train other men. : 
At Poke tone: 12 employés were appealed for by the Elec- 
tric Light Co., and conditional exemption was granted to the 
engineer-in-charge of the power house, two fitters, 8 com- 
mercial and analytical clerk, a stoker, and -a confidential 
clerk. The others were exempted unless and until substitutes 
could be found. M À 
Pat Hastings, the Corporation electricity department claimed 
the retention, as being indispensable to the running of the 
works, of E. A. Down (18, in B1), Junior engineer, and J. 
C. Francis (18, B 1), apprentice in the meter test room. Mr. 


. R. F. Ferguson said that the works were run with a staff 


down to the absolute limit, and men capable of doing the 
work could not be got. Two months were allowed in each 


case. i l 

At Oxford, the Military appealed against exemption granted 
last May to W. G. Payne (29), electric fitter and wireman 
with Mesers. Hill. Upton & Co., electrical engineers. For 
the firm it was stated that Payna was engaged nearly the 


whole of his time on Government -contracts, and often -for 


e 
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seven days a week. He was the only skilled man on the 
present work of installing the electric light at Christ Church, 
and at Pembroke, for the Royal Flying Corps, and when 
that was finished he had other military work at the base 
hespital and New College. Out of 24 men, the firm had only 
four left, and they had 11 female employés. Captain Fox 
said that the man’s qualifications would make him useful in 
the Army. The certificate was withdrawn, with a month’s 
grace. 

At Gloucester, the Corporation electricity department ap- 
pealed for two tramway motormen. It was stated that there 
was a considerable shortage of motor men, and that it was 
in possible to obtain candidates for instruction. The Military 
contended that both men could be spared if the Westgate 
Street route was again closed down. One of the men was 
conditionally exempted, and the other appeal was refused. 

At Bexhill-on-Sea, the Corporation applied for exemption 
for two shift engineers at the electricity works, aged respec- 
tively 21 and 22. Mr. Frost stated that enhetitntee had been 
advertised for, and out of three applicants only one was of 
use to them. A woman, he added, would be no good. The 
appeals were respited for a month for substitution. 

The Military applied, at Reigate, for a review of exemp- 
tion held by R. Partridge (34), electrician, with Messrs. 
Tamphn & Makovski, electrical engineers. Mr. Makovski 
said that Partridge was his principal outdoor man, and they 
had a large amount of Government and public work on hand. 
He told the Tribunal that last May one of his emplovés was 
called up, but he was sent back and told to wait. He hung 
about until November, and he then got his Trade Union to 
get him badged. He was now with a competitive firm hang- 
ing lights at Holborn, work which his own firm should have 
done. The Tribunal cancelled the certificate, and gave tem- 
porary exemption until June 18th. 

At Aldershot, on March 12th, a review was made of the 
ease of F. Woodley. (27), electrical engineer, with Mesers. 
Burch & Vertue. It was claimed by the firm that he was 
engaged entirely upon electrical work in the Aldershot Com- 
mand, and that he was doing National Service. The Chair- 
man (Mr. W. T. Robertson, J.P.) said that if the man’s ser- 
vices were so valuable to the military, it was up to the mili- 
tary to find a man to do the work. The exemption was with- 
drawn. 

At Stratford-on-Avon, an appeal was made by J. Clifford 
(27), formerly an electrical turbine worker at the works of 
the British Thomson-Houston Co., Ltd., at Rugby. It ap- 
peared that he left when de-badged, and recently was given 
14 days in which to obtain work of national importance, the 
idea being that he could get reinstated at Rugby, in which 
ease he would be given exemption. It was stated that the 
B.T.H. Co. were willing to reinstate Clifford, providing the 
‘Tribunal granted exemption. This was conceded, but the 
Military threatened an appeal. oa 

Before the Dartford Rural Tribunal, the Military appealed 
against exemption held by F. 
with the Wallpaper Co., on the ground that he was now In 
an uncertified occupation. The firm urged that *# mae most 
important that a competent man should be in charge of their 
large plant, as two men had been electrocuted. It trans- 
pired that, by arrangement, the firm had released all men 
who could be spared, and the Tribunal dismissed the appeal. 
The British Mechanical Electric Vehicles, Ltd.. applied 
at Southport Tribunal for exemption for J. E. Stott, 
Group 40, passed B1, manager and designer of electric 
trucks. A director of the firm said their's was the 
first British company of that kind, and the Ministry of Muni- 
tions had given them permission to manufacture these trucks 
for railway and shipping companies. There were some 3.300 
of such trucks in use in America, but under 300 in Great 
Britain, and he came from Australia to start the industry in 
England. Exemption to April 16th granted. | 

Mr. A. 8. Black, Corporation electrical engineer, appealed 
at Southport, on Friday, for W. Johnson, nearly 41, a skilled 
man engaged in the maintenance of consumers’ installations; 
J. Hesketh, storekeeper. C2, and R. A. Twist, meter tester, 
R2. The appeal for Twist was refused, and others were 
given exemption to June Ist. 


-THE PRINCIPLES INVOLVED IN. COMPUTING 
= © THE DEPRECIATION OF PLANT. 


~On March 12th Messrs. Gill and Cook’s paper was read and 
discussed before the NEWCASTLE LocaL SECTION of the INSTITU- 
TION OF- KLECTRICAL ENGINEERS. 
Mr. GILL, in introducing the paper, said its object was to 
arrive at-a solution of the principles by which the cost of 
depreciation could be arrived at. They were, at the moment, 
eoncerned with the ascertainment of depreciation, and not 
how it was to be met. It was an actual cost, and there 
_should be some common. method of arriving at it. 
Mr. F. G..C. Batbwiw thought the paper solved many of 
the difficulties that had confronted them for several years. 
He. was especially pleased to see it stated that depreciation 
ailccted the design of plant: .There was a general tendency 


W. Montgomery, electniaan ° 


amongst those who controlled capital to look first to capital 
cost and then to charges. He agreed that it might be advan- 
tageous to spend extra capital +- --44-* annual charges. Too 
often that was disregarded. Engineers should be a little 
More interested in the financial aspect of the business than 
at present. 

Mr. TURNBULL referred to the Telephone Arbitration, and 
pointed out that in that case the “ straight-line’ method of 
deprecation was accepted. He also referred to the wav the 
railway companies had treated the question, and asked Mr. 
Gill's opinion in regard to ‘‘ necative "’ depreciation. In the 
case of the adoption of the sinking-fund method, he thought 
some allowance should be made in the early years of an 
undertaking. l 

Mr. A. C. Hovey, speaking from a gas engineer’s point of 
view, thought there should be greater co-operation between 
the accountancy and the encineering departments. He men- 
tioned that large gas undertakings, on going to Parliament 
for new powers, were being severely dealt with, especially in 
respect of anvthing they asked for in regard to improved 
methods of finance. In some cases the renewals funds had 
been struck out, and would not be allowed in future. They 
were very necessary and important funds, and it seemed a 
great pity they should have been done away with. 

Mr. Bearp said he thought the sinking-fund method must 
be the right one: he was of opinion, however, that there 
might be some difficulty in arriving at the “life” of some 
plant. He did not see how the economic life of plant could 
be estimated; also, the amount to be put to depreciation fluc- 
tuated year bv year, and by altering it they were able to 
keep the rate of interest more uniform, paying more to depre- 
ciation one year and less the next. 

Mr. NICHOLSON commented on one of the ‘‘eccential condi- 
tions” in the paper, that the plant should be charged 
with a vearly sum sufficient, inter alia, to provide the money 
to enable the company to take advantage of improvements, 
and take out of commission. when desirable, plant which 
still had some years of life left in it. and questioned the effect 
of the operation on the sinking fund. 

Mr. GILL, in reply. said that while there wae difficulty in 
estimating the life of plant, it was not mére difficult than 
to estimate the life of a person; and yet insurance societies 
throve on the latter. In the case of plant upon which money 
had to be spent to bring it into commission, the cost should 
be charged to revenue. As to the engineer’s knowledge of 
finance, it seemed to him that the engineer ought to en- 
deavour to appreciate his responsibilitv in regard to finance 
more. It was he who ultimately selected the plant, and the 
plant was put down on his calculations and estimate, and the 
engineer, In putting down the plant, practically settled the 
dividend; therefore the dividend was fixed, depreciation was 
feally fixed because it depended on the kind of plant put 
down, and the operating costs were fixed. If the engineer 
was going to do his duty he must take up the question of 
finance. As to the suggestion that some allowance might 
be made in the early davs of an undertaking, some such 
course was often pursued, but it hardly touched the principle 
of the paper. The way to do was properly to estimate the 
depreciation, and then carry it forward as a debit. 


REVIEWS. 


The F'mission of Electricity from Hot Bodies. By Prof. O. W. 
RicHaRvson, F.R.S. London: Longmans, Green & Oo. 
Price 9s. net. 


_ This work is one of the monographs on physics edited con- 
jointly by Sir J. J. Thomson and Prof. Horton. In its 300 
pages it gives a very complete account of what is known at 
present on the emission of electricity from hot bodies, a 
subject which has of late vears received much attention, and 
which is making wonderful progress. There are many diff- 
culties encountered in its investigation, and the author states 
that the absence of a satisfactory and comprehensive theory 
of conduction for conductors of the metallic type, and the 
interpretation of the facts bearing on the true nature of the 
contact potential difference between metals are not the least. 
Then there are experimental troubles of various kinds, and 
the difficulties of the correct recognition of results. 

Prof. Richardson puts the electronic theory of conduction 
and its inference with regard to electronic emission in a suc- 
cinct and convincing wav. He savs: ‘ According to theory, 
the conductivity of metals arises from the presence in them 
of an atmosphere of electrons. These are supposed te be in 
violent motion, like the molecules of a gas according to the 
kinetic theory of gases. The effect of an applied electric field 
is to superpose on the haphazard heat motion of these elec- 
trons a definite average velocity of drift in the direction of 
the electric potential gradient. This drifting of the electrons 
constitutes the electric current. The energy of the heat 
motion of these interna] ‘free electrons,’ as they are often 
called, will increase with rising temperature; and one might 
expect that at sufficiently high temperatures this energy 
would be great enough to carrv them out through the sur- 
face of the hot body. From. this standpoint, the escape of 
negative electricity from hot bodies is closely analogous to 
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the escape of the molecules of a vapour from a solid 
during evaporation. 
electricity.” 

In the first chapter the author discusses considerations of 
a general character, and gives a historical review of the sub- 
ject. Elster and Geitels’ investigations of the 'eighties of last 
century are gone into. Then the theory of ions, the pro- 
perties of the gases drawn away from the neighbourhood of 


es o i or liquid 
It is, in fact, a kind of evaporation of 


: incandescent bodies, the specific charge of the ions, general 


- experimental methods, 


relation between the currents and 


` electromotive force and gas pressure, and the electron theorv 
‘are discussed in turn with a view to a better appreciation of 


~ 


the more detailed work which follows. $ 
Some idea of the difficulties involved in the investigation of 


' electronic emission can be glimpsed by the fact of the exist- 


-ence of the two schools of thought with regard to the magni- 


tude of contact difference of potential hetween metals whose 


surfaces are free from gas and in a good vacuum. One school 
has it that these differences are accounted for by chemical 
„action between metals and the surrounding atmosphere, and 


the other looks upon them as the intrinsic properties of the 


- metals affected. Most of those who have experimented have 


up to recently favoured the chemical theorv. But in 1912 
the author showed that in all experiments hitherto performed 
secondary actions occurred which enabled the results to be 


explained on the intrinsic theory just as well as on the chemi- 


cal. And, moreover, a lot of new evidence has lately come to 


hand which actually favours the intrinsic theory. 


ture variation of electronic emission. 


There is a long and comprehensive chapter on the tempera- 
The author and many 
others have experimented in this field, and although there is 
much difference of opinion in the final interpretation of the 


-experimental results, there is none as to the fact of the 
general character of the variation of the rate of emission of 


the electrons by various hot bodies with temperature. 


Tn all 


cases experimenters have found that, under stable conditions, 


the rate of emission of electrons increases extremely rapidly 
with Increase of temnerature. Towards the end of the 
chapter there are a few paces on the emission of electrons 
from various compounds, and on photoelectric emission. Be- 
eanse with the high rise of temperature all substances give out 
light, an emission of electrons from hot bodies owing to the 


action of light occurs, even when there is no external source 
of light illuminating them. The author calls this the auto- 


photoelectric effect. Hence, it is of the utmost imnortance to 


settle whether thermionic emission is due to photoelectric 


action or not, and the investigation is very traublesnme. The 
author stater that all the indications available point to the 
-oneclusion that the autophotoelectric currenta are smaller 
than the observed thermionic currents, although an absolute 
verdict ig impossible at present. 

There is much interesting work on the effect of rases on 
“he emission of electrons, the cases considered being the emis- 
ion from platinum in an atmosphere of hydrogen. and the 
fects of various gases on the emission from tungsten: then 
here is a discussion on the relative importance of various 
‘actors in causing emission. and an analysis of the chief 
uses of confusion. The chief factors are: (1) the escape of 
Jectrons owing to the purely thermal increase of their 
“netic energy. (2) the liheration of electrons as one of the 
wroducts of chemical action. and (3) the complete photo- 
lectrice emission. The relative claims of purely thermal 
fect and of chemical action are dealt with at some length. 
‘he question is most involved. The author details experi- 
nents he has made on tunesten, and gives it as his con- 
idered judgment that thev definitely exclude chemical action 
s the cause of the emission from this substance. This is sup- 
orted by the results of Langmuir, who finds that with tan- 
alum. molybdenum, carbon, and platinum, aa well as tung- 
ten, the emission is increased with progressive elimination 
f gaseous contamination and correspondines freedom from 
ability to chemical action. 

Chanter V deals with the energetics of electron emission, 
iolving the kinetic enerev of the emitted electrons, latent 
hermal effects, and heat liberated during electron absorption. 
Other subjects dealt with are the emission of positive ions 
v hot metals, the effect of gases on the liberation of positive 
ns by hot metals, and the emission of ions by heated salts. 
In the last chapter, the author has included a short account 
f the results of some experiments he has recently made on 
1e electrons liberated by chemical action. Part of the cost 
f this investigation was defrayed by a Government grant 
rough the Royal Society. — >- -> 
There is no doubt whatever that the work under review is 
valuable addition to the literature of the subject. It gives 
most comprehensive statement of what has heen so far 
‘ccomplisbed: it states the results of investigation of many 
orkers of the past; and it brings ut experimental research 
practically the present moment. .The author has a pleasant 
ibit of being able to summarise where necessarv, and to 
pand where necessary. His judgment is always keen. 


ecirical Measurements and Testing: Direct and Alternating 
Current. By Cuester L. Dawes. New York, U.S.A.: 
John Wiley & Sons. Price 3s. net. ; 


The Wiley ‘* Technical Series" includes a loose-leaf labora- 
ry manual, and this series of 40 sheets compriser the sec- 
n ou electrical testing. Each sheet gives deteiled experi- 


mental instructions as to the apparatus to be used and the 
procedure to be adopted, and concludes by putting a number 
of questions relevant to the experiment performed. Occa- 
sional notes and cautions are included to prevent beginners 
falling into the usual errors, and most of the sheets give 
clear and workmanlike directions which, if followed, would 
lead to satisfactory results. Clearly-drawn diagrams are used 
to illustrate the text, and in most cases these would suffice 
to ensure that suitablo instruments were used and correct 
connections made. 

The most important experimenta described are those which 
deal with such essentially practical questions as potential drop 
in feeders, commercial potentiometers, operation of the 
various types of D.C. and a.C. generators and motors, trans- 
former connections, and the operating characteristics of 
rotary converters. Some elementary sections are devoted to 
connections for batteries, bells. gas lighters, &c., but the 
majority of the sheets deal with real electrical engineering 


problems. 


The method of numbering the sheets appears to be unduly 
complicated, and, although there is much that is useful and 
satisfactory, it is probable that most electrical engineering 
laboratories possess similar sets of instruction sheets, and will 
not be tempted to adopt Mr. Dawes’s methods in preference 
to their own. 

The experiments have apparently been chosen to illustrate 
Timbie’s “ Electrical Measurements in Alternating and Direct 
Current,” and Karapetoff’s “Elementary Electrical Testing ” 
—two books which are common enough in the States, but 
seldom seen in this country. It is, therefore, very likely that, 
whereas Mr. Dawes’s students at Harvard will ‘enthuse ” 
over this manual, it will attract little attention, and less sale, 
on this side of the Atlantic.—P. H. S. K. 


BUSINESS NOTES. 


Patents and Alien Enemies.—Application has been 
made by Messrs. EpWARD BENNIS & Co.. LTD:, to the Board of 
Trade to avoid or suspend Patent No. 5,041/13, granted to L. & C. 
Steinmuller, for travelling grates for furnaces. 


Trade Announcements.—Messrs. SIMPLEX CONDUITS, - 


LTD., of Birmingham, have recently enlarged the accommo- 
dation at their showrooms and warehouses at 113-117, Charing 
Cross Road, to give the trade an improved “Simplex Service" 
in London and the South of England. The warehouse on the 
basement will continue to carry the stores of conduits and 
fittings, and on the ground floor the showrooms are being 
extended as time and convenience permit. On the first floor 
of the building there will be the offices of Mr. L. M. Waterhouse, 
the managing director, of Mr. Bennett. the London and South of 
England manager, and of the general office staff of the London 


sales department. On the second floor there will be a trade counter. 


for accessories, such as electric light fittings, heating and cookiny 
apparatus, lamps, and cables. Stocks are warehoused on the upper 


floors. 
Messrs, JOHN Moores & Co., New Bailey Street, Salford, have 


. removed to Brougham Street Works, Blackfriars Road, Salford. 


Dissolutions and Liquidations.—ANcHoR ELECTRIC Co., 
LtTp.—This company is winding up voluntarily, with Mr. T. T. 
Rankin, of Anchor Electric Works, Chadwell Heath, Essex, as 
liquidator. Meeting of creditors March 30th, at 5, Lincoln's Inn 
Fields, W.C. 

COVENTRY MAGNETO REPAIRING Co.. 94, Fleet Street, Coventry. 
-—Messrs. W. V. Wakefield & C. F. H. Foster have dissolved 
partership. 


= Condensing Plant.—THE MIRRLEES Watson Co., LTD., 

Glasgow. have recently received orders for 69 sets of condensers, 
practically all for war-service work, aggregating approximately 
1,400,000 lb. steam duty per hour. 


Catalogues and Lists.—Mrssrs. Dick, KERR & Co., 
Ltp., Abchurch Yard, Cannon Street, London, E.C.—Card giving 
prices of Britannia drawn-wire lamps. 

MEssRS. BRAYSHAW FURNACES AND Toors, LTp., Mulberry 
Street, Hulme, Manchester.—TIllustrated circular showing several 
views of furnace installations supplied by them. In their new 
demonstration room at the works they have put down their latest 
types of furnaces for the heat-treatment and annealing of. steel, 
the melting of metal, &c. 

SWEDISH GENERAL ELECTRIC. LTD., 5, Chancery Lane, London, 
W.C.—Current Stock List No. 10, giving particulars of electric 
motors. from ł to 50 R.P.. that they have in stock. 

BRITISH THOMSON-HOUSTON Co., LTD., 77, Upper Thames 
Street. London. E.C.—Handbook No. 2 in the company's series of 
Incandescent electric lamp handbooks. Inthe course of its 68 pages 


- it gives very full information and technical data relating to lamps 


for battery. service (20: volts and below) for automobiles, general 
batteries, flashlight’ lemps and surgical lamps, and dimensional 


_ drawings of all lamps and the lamp caps. Eledtrical traders and 


trade users can have copies of the handbook on applying te the 
company's L. and W.S. department. ` D 

Messrs. 8. G. Leacu & Co. LTD., 26-30, Artillery Lane, 
London, E.C.—Ilustrated price list (LM 5), giving particulars of 
portable and stationary air compreszors. 


- 
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Bankruptcy Proceedings.—W. D. Bikkrrt, factor of 
electrical goods, Whitley Bay.- Trustee released, March 2nd. 


Book Notices, —* Journal of the Institution of Electrical 
Engineers.” Vol. LV, No. 264. March, 1917. This issue contains 
the following papers :—" Frequency Changers.” by Mr. R. 
Townend, and “Telegraph Poles in New Zealand,” by Mr. J. 
Orchiston, 


LIGHTING AND POWER NOTES. 


Barnsley.— Prorosep Loan.—The T.C. has approved 
the recommendation of the Electricity Committee to apply for per- 
mision to borrow a further £4.000 in connection with extensions 
at the electricity works. The extra expenditure, it was reported, 


had become necessary owing to the abnormal period, but the outlay 
would be justified. 


Bedford.—Puaxt EXtension.--The Electricity Com- 
mittee reported that the B. of T. had given its consent tothe supply 
of electricity to a works outside the borough. and that the L.G.B. 
had sanctioned the following loans without a public inquiry :— 
Buildings, £8450; boiler house plant, steel chimneys, pumps. 
turbo-generator. engine room accessories, switchgear, and trans- 
formers, £20,711 : mains, €1.502; mechanical stokers. £1.140; 
coal bunkers, £900; a total of £32,708. Consent has been obtained 
from the Midland and London and North-Western Railway Com- 
panies to the laying of cables across their respective bridges. 


Brighouse.— YEARS WORKING.— There has been a gross 
profit of £1.013 on the working of the electricity undertaking for 
the year ended March 3iat, 1916. ` 

Bristol.—PrRick Increase.—The T.C.. on the recom- 
mendation of the Electricity Committee, has increased the charres 


for electricity to general consumers, as from the last readings for 
the. current quarter, by a further x! per oent.. thus making 


altogether an advance of 334 per cent, on the scale charges for | 


both light and power. 


Canada.—Air Adam Beck, in giving information relating 
to the Ontario hydro-electric system for the year ending October 
gist, 1916, says that the total average H.P. used in the system was 
109,583, at an averaye cost. of $1.10 per H.P. The total receipts 
were 8§2.038,792. As regards the Severn system, the total expenses, 
including generating. amounted to $454,438. and the revenue to 
$94.694.-- Canadian Enqineer. 


Clayton.— At a special meeting of the D.C., last week, a 
letter was submitted from the Yorkshire Electric Power Co., 
intimating that March 20th was the date for hearing objections 
against the companys Bill for powers to supply certain districta, 
including Clayton, with current. and asking that. in view of the 
strong opposition of the Bradford and Halifax Corporations, the 
Council should send a representative to give evidence in support of 
the Bill. It was decided, after discussion. not to send a repre- 
sentative. but to send a copy of the Council's resolution agreeing to 
support the company's Bill. 


Continental.— France.—La Sovicté des Forces Motrices 
de la Durance is the name of a new undertaking which has recently 
heen formed in Lyons (9. Rne Grolee), with a capital of £600,000, 
to establish a plant to utilise three waterfalls on the River Durance 
inthe generation of electrical energy for lighting and power 
purposes, 

Irany.- A Supreme Council for Public Waters has now been 
established asthe chief administrative authority in all matters con- 
nected with the development of water power in Italy. The chief 
duties of this new organisation are :—(1) to draw up a list of all 
the public waters of Italy; (2) to examine and verify existing 
rights : (3) to discuss and decide on schemes submitted for con- 
cessions to develop and apply public waters for use as motive power 
and in factories.— Board of Trade Journal. 


Cronton.—The electrical equipment. of the Hulton Co.'s 


new collieries at Cronton. near Rainhill. is now practically com- 
pleted. . 


Cuddington. —E.L. Proposats.—The Epsom R.D.C., 
after discussing the E.L. schemes of the Wimbledon T.C. and the 
South Metropolitan Electric Tramways and Lighting Co.. has 
decided to consent to the prov. order for the latter. subject to a 
sealed agreement. The company proposes to supply energy to 
South Cuddington, whereas the Wimbledon Corporation could not 
supply without a guarantee, for at least two years, of 20 per cent. 
per annum on the outlay incurred. 


Dublin.— The Electricity Supply Committee has reported 

- that the estimate for the ensuing year requires no demand on the 
rates. The secretary reports that, after making allowance for the 

` smal] income from temporary premises of consumers affected by the 

` Rebellion of last year, the net loss to the undertaking amounted to 

: £7,000. A serious item was the special amount for extra capital 

_,charges entailed by the calling in of one of the loans. and the 
compulsory issue of Corporation stock to meet same. 


Folkestone.—The T.C. has decided to have a permanent 
` system of electric lighting installed at the Museum, - 


India.—Vhe Madras Adininistration P.W.D. Report f- 
1915-16 states that the necessity for economy owing to the war by: 
restricted the operations of the Department. As regards electra 
schemes and works. the Coimbatore and Pykara hydro-eiecr. 
schemes were both under consideration, the former for the sup: - 
of electricity to the town of Coimbatore, from the Sirovani Rn- 
and the other for the supply to Ootacamund from the Pris: 
Falls. The latter has been held in abeyance pending some devs: 
revarding the Siruvani scheme. the possibilities of which had w 
further considered in view of the decision of the South Ini 
Railway to erect larre workshops at Podanur. There are qui: . 
larre number of installations in proyresa or under consider: : 
chietly in connection with public buildings and offices in Madre 
During the year under notice the number of consumers incream. 
from 1.777 to 2.009, and the electricity consumed from 4.094" 
units to 5.586.609 units. With a view to meeting the incrs#:: 
demand in Madras City, extensions of the alternating-cur: 
system were projected for the suburbs of Kilpauk and Rovapor: 
but the schemes have been indefinitely hung up, owing to t+ 
impossibility of getting materials from England on account + 
the war. 

An accident having occurred by which a visitor was nea: 
electrocuted at a friend's house lately, owing to a leakage of % 
electric current to a bath tap, the Mysore Government has mt 
ruled that no interior wiring for power and light in Bangalor i: 
Mysore shall be carried out by a contractor who ia not the he 
of a licence issued by the Electrical Depart ment.—/adiae Ir” 


Journal. 


Leigh.— Messrs. Speakman have had a generating sta’ 
built at their Woodend Collieries. where developments are 13k’. 
place in connection with the opening of new mines. 


London.—Portar.—The interconnection of the Coun - 
undertaking with that of Hackney was completed on February |>’ 
and a supply for the northern district has been taken sine °° 
date, materially assisting in reducing the pressure on the Pe: 
undertaking in meeting the demands of Stepney. The Sep- 
Electricity Committee wrote expressing appreciation of the t 
the Poplar Committee had rendered during the abnormal diffe... 
which it had, and is, experiencing with regard to the se 
aupply at Limehouse. 

The electrical engineer's report for the December quarter ste" 
that the total unita sold were 6.231.591. an increase of 21+" 
units over the corresponding quarter last year; the net sur.- 
income is £4,224, a decrease of £921. The net profit from Apr * 
to December 31st is £7,519, as compared with £8,503. The 
surplus estimated in March last was £5.383. and the £7,514 ~ 
almost entirely to the lower coal prices actually obtained thar» 
estimated for. 

The Electricity Committee has approved the sale of ~ 
aco-KWw, Willans reciprocating sets for £2.500 ; their removal 7 
make room for another large turbine generating set ata.: 
date without extension of the station. The sale of these sets 1 
sitates the provision of a new converter, and the engine! © 
provisionally accept a firm tender subject to sanction. 

Woonwicn.-—At the B.C. meeting last week, held to or 
the annual estimates, the Electricity Committee reported thx 
logs is anticipated for next year, the only amount necessarv! 
raised being the approximate deficit at March 31st in respe- 
the present year--namely. £2,986. The chairman of the Fz- 
Committee atated that the electricity department seemed -° 
turned the corner, and its income balanced its expenditur. _ 

L.C.C.--The Finance Committee recommends the Conn: 
sanction the burrowing of £5,141 by the Islington B.C. for: 
tricity purposes ; the Council's application was for £5499. 

WESTMINSTER.— The Contracts Committee of the Council m?” 
having considered the contracts with the Charing Cms - 
Metropolitan E.S.. and the St. James's E. L. Companies for the «™ 
of electrical energy to the Council's buildings. The Committe * 
into the question of the advisability of substituting gas let 
in the buildings now supplied with electricity. but it was de” 
having regard to the high cost of labour and materials 3. 
circumstances generally brought about by the war, that ’ 
inadvisable to pursue the question further at the presen :- 
the three contracts are therefore to be continued. 

St. PaANcRAS.--It has been agreed to remove the two old Ra: 
hoilers at the destructor works when the new Niclausee b» 
the electricity works ix installed. The Finance Comt 
anticipates that the profit from the electricity department ‘č 
year ending March 31st will be upwards of £10,000. 


Monaskweven (Co. Kildare).—E.L. ScueMe.—A} 
meeting has taken the initial steps to provide electric lights: 
the town. a scheme submitted by Mr. Griffiths. electrical en: 
being approved. Mr. Griffiths has already obtained the to- 
Council's permission for the erection of the necessary poles. 


Morecambe.—Provosep Loax.—The T.C. has ar 
apply for sanction to borrow £6,000 for the extension of t ` 
tricity works after the war. 


Newcastle-under-Lyme. — FEMALE LABOUR. — 3- 
outcome of suggestions made at the Tribunal, the T.C. has 7 
to the chairman of the Electricity Committee and the ee" 
engineer. with power to act, the question of introducing +=- 
labour at the electricity works. 


New Zealand. — HYDRO-ELECTRIC SCHEMES FOR 
NorTtuH IsLaxD.--The Minister of Public Works states that t 


vations are being made in connection with proposals te 
hydro-electric powerin the North Island. It is thought thar’ 
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generating stations will be necessary, on account of the large and 
rough area over which it would be essential to run transmission 


wires. Surveys are being made in the Auckland district for the ` 


purpose of harnessing the Waikato River: the other two stations 
will probably be located in the Manawatu and Waikaremoano dis- 
tricts. It is also stated that, at a conference held recently of about 
a dozen local bodies in the Auckland district, including the North 
Shore boroughs, it was unanimously decided to urge the Govern- 
ment to provide hydro-electric power in the Province of Auckland, 
owing to its substantial increase of population and rapid develop- 
ment. It is estimated that if an up-to-date scheme, costing from 
£200,000 to £300,000, were introduced, a saving of no less than 
£50,000 a year could be effected in Auckland and suburbs.— Bourd 
of Trade Journal, 


Rotherham.—PRoroskp NEw Power Sration.—The 
Council has decided to make application to the L.G.B. for sanction 
to borrow £400,U0U0 for the erection and equipment of a new 
power station. 


Surbiton.— PRICE INcRease.—Subject to the consulting 
engineer, Sir John Snell, being satistied that the existing conditions 
justify an alteration, the D.C. has decided to increase the maximum 
charge for electricity supplied in the district from 7d. to 8d. per unit. 


Swansea.—The electrical engineer reports that the 
approximate cost of the necessary cable, &c.. for the supply to the 
new pumping station of the waterworks department at Cwmbwrla 
would be £1.200. of which the waterworks department has agreed 
to pay 7 per cent. per annum, or 20 per cent. of the capital outlay, 
by way of payment for energy consumed. The electrical engineer 
suggests that the charge should be L§d. per unit, varying on a 
sliding scale agreed upon, the actual amount depending on the 
load factor of the plant. 


Taunton.—Prict IncrReEastE.—The T.C. has decided to 
increase the charges for electricity hy a further 8} per cent., 
making altogether an advance of 334 per cent., on the scale charges 
for both lighting and power. 


Worcester.—The city electrical engineer has recently 
pointed out the necessity of increasing the boiler plant, and advised 
the installation of a new boiler, at a cost of £4,350, which would 
result in a considerable annual saving and facilitate the work of 
cleaning the existing boilers. The Electricity Committee decided 
to postpone the matter, but the Council has referred the question 
back for further consideration. 

The Electricity Committee recommends that the price of elec- 
tricity for lighting be increased from 44d. to d. per unit, and that 
it be made obligatory on consumers on the rateable assessment 
tariff to put in a heating or cooking device capable of consuming 
one or two units per hour. according as the rateable value is below 
or above £30. 


Weymonth. —Loan Sanction.—The L.G.B. has given 
the T.C. permission to borrow £5,560 for cables, and £1,050 for 
switchgear and boosters. 


TRAMWAY and RAILWAY NOTES. 


Atherton.— The South Lancashire Tramways Co. has 
applied to the U.D.C. for consent to take up the rails in Bay Lane, 
and the Council has decided to consider the matter at its next 
meeting. 


Dublin.— Messrs. Jobn J. Clancy and John O'Connor, 
M.P.’s, have joined in the representations that are being made to 
the B. of T. for the taking over by the State of the Dublin and 
Lucan Electric Railway, and Sir A. Stanley has promised to inti- 
mate to them the nature of any objections that may be lodged. 
The claim of the railway employés to better conditions is one of 
the reasons influencing those who wish to have the line taken 
over. 


Glasgow.— AccIpENT.—On Saturday night a Corporation 
tramcar collided with another at Glasgow Cross, causing it to leave 
the rails and knock over an electric section box on the pavement. 
Some of the connections in the box were broken, with the result. 
that the car became electrically charged, and several of the 
passengers suffered from shock. and were unable to leave until 
assisted by officials, who were protected by rubber gloves. 


Hull—Tramway Power Stppiy.—It is proposed, 
owing to the age of certain of the plant in the Osborne Street, 
tramway generating station, to transfer a part of the load to the 
electricity department's Sculcoates Lane plant, where it is intended 
in the near future to install an additional 5,000-kKw. turbine set. 
It is proposed then to lay the necessary cable and install convert- 
ing plant at Osborne Street, the old plant in which will be disposed 
of by degrees, 


Keighley — War Bonus.—The offer by the Corporation 
War Bonus Committee of a bonus of 3s. to employés over 21 years of 
age and of Is. 6d. to employés under that ave, has been deelined by the 


tramway workers, who have now put in an supplication for a war 


‘ Washed and unwashed rough slack and coke breeze for a res: 


bonus of 6s. per week and to have themselves put on the same 
scale of wages as applies in Bradford. It is understood that they 


- intend to take the matter to arbitration if the demand is not com- 


plied with promptly. 


London.—I..C.C.—The Finance Committee recommends 
that the question of expediting the repayment of the debt in 
respect of obsolete capital expenditure outstanding on the horsed 
tramways be postponed for a further three years. or earlier if and 
when there is any surplus available after the renewal funds shall 
have been made up to the full amount necessary on the basis 

agreed upon. 

Owi TE to unforeseen circumstances, the Bakerloo service over 
the L. & N.W. line to Watford will not be available on April 2nd. 
as announced, and it is expected that there will be a further delay 
of about a fortnight. ý 


Newcastle-on-Tyne.—When the estimates were con- 
sidered by the City Council. last week. Councillor R. Mayne (chair- 
man of the Tramways Committee) announced that it might be 
found possible to open the reserve fund and find some money, if 
the Council desired it, to prevent any increase in the rates. 


Rawtenstall.—Kecently Councillor Barnes asked how the 
Tramways Committee's application for a sum of £3,000 for tram- 
way purposes during the year was made up. Ald. Coupe replied 
that there was an all-round increase in expenditure, and they had 
to pay more interest on money borrowed and more rates, the 
interest, &c.. showing an increase of about £1,400. They wanted 
each year to bear its own burden, instead of carrying the extra cost 
over and allowing it to accumulate. 


South Lancashire.—FrEMALE EmpLoyes.—The women 
employés on various tramway systems which were affected by the 
award of the Committee on Production have given notice that 
they will cease work at the end of 21 days, failing an extension of 
the award to them. 


Southend-on-Sea, — FEMALE Lasour. — The efforts 
which have been made to secure male drivers have only-resulted in 
six being appointed ; as 33 more drivers are required to maintain 
the service, arrangements have been made for the instruction of, 
women drivers. In future all drivers, while being instructed, are 
to receive wages at the rate of 3d. per hour during a period not 
exceeding 14 days, and subject to the condition that they continue 
in the Corporation's service upon becoming qualified to drive. The 
wages of women drivers are fixed at d. an hour, and a woman 
oe is to be appointed to supervise all female conductors and | 

rivers 


Southport.—Ald. Griffiths, in moving the adoption of 
the Tramways Committee's minutes, referred to the vast increase 
in working expenses, and said that in spite of this they had not 
raised their fares. If they found it necessary to raise the fares 
to not more than ld. per mile, he hoped they wonld have the 
support of the public. 


‘TELEGRAPH and TELEPHONE NOTES. 


P.O. Tube Railway.— Up to March 31st last a total of 
£355,497 had been spent on the underground railway which is 
being constructed in London for the conveyance of mails. At that 
date the unexpended balance of the authorised expenditure on the 
undertaking was £744,503.---Daily Telegraph, 


Storm Damage. — Great damage was done by recent 'i 
vales to telegraph and telephone wires on the moors around 
Huddersfield, and between Huddersfield and Manchester and 
Huddersfield and Brighouse. On the Manchester Road. over 
Standedve Hill at Marsden, four telegraph poles were completely 
broken off about a yard from the ground, and many others were 
forced out of the perpendicular. with a breakage and intermixiny 
of wires which made communication between Hudderstield and 
Manchester by that route quite impossible. Residents expressed 
the opinion that the gale was the worst for 30 vears, 


' 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdare. — U.D.C. Electricity Department. Battery 
of accumulators, complete. See “ Official Notices ` March 16th. 


Birkenhead.—April 3rd. Corporation Electricity Works. 


The Electrical Engineer, Craven Street. 


Bray. — April 3rd. U.D.C. Stores for clectrie light 
works. Sec Official Notices” to-day, ! 
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Dundee. arch 28th. Corporation. Twelve months’ 
] 


supply of electrical stores. dc. Specifications from the Electricity 
Department, Dudhope Crescent Road. 


Glasgow.— April 5th. Corporation, Turbo-alternators 
(15,000 KW.), transformers. and condensing plant for the new 
generating station at Dalmarnock. Particulars from Mr. W. W. 
Lackie, Chief Engineer and Manager, 75, Waterloo Street, Glasgow. 


Hull. — April 12th. | Bleetricity Committee. 
towers. Nee“ Official Notices ` to-day. 


London.—At. Paxcras.—April 12th. 
carbons, See “ Othcial Notices“ March 9th. 

L.C.4.-—The Couneil is recommended to invite tenders for the 
provision of cables and switchyvear in connection with the supply 
of additional power in the Woolwich district. 


Manchester.— March 26th. L. & Y. Railway. Various 
stores, including (32) signal, telegraph, and electric fittings, 
(33) signal, telegraph, and electric light wires. for 12 months, 
Mr. Waring, Stores Department, Osborne Street, Manchester. 

April 3rd. Turbo-alternator and condensing plant for Stuart 
Street venerating station, Mr. F. E. Hughes, Secretary, Electricity 
Department, Town Hall. 


Spain.—April 20th. Municipal authorities of Segovia. 
Concession for the electric lizhting of the town. New invitation 
of tenders. 


Warrington. — April Jith, Electricity, and Tramways 
Committee. One 3.000-KW. turbo-alternator and surface condensing 
plant. See “ Official Notices” March leth. 

April llth. Electricity and Tramways Committee. 
transformers. See “ Official Notices” to-day. 


Cooling 


B.C. Are lamp 


Motors and 


CLOSED. 
Australia.—P.M.G.’s Department, N.S.W. :— 


20,000 glazed earthenware conduits. two ducts; 5,000 ditto, three ducts; 
9,000 ditto, four ducts; 5,000 ditto, six ducts; £4,459.— Brunswick 
Brick, Tile & Pottery Works Pty., Ltd. 


P.M.G.s Department, South Australia :— 


10 miles twisted-pair, insulated wire, £22 15s. per mile 
£33 10s. per mile; 30 pariah ditto, £23 15s. per mile: 
single, £11 5s. per mile; 


: 30 miles ditto, 
ə miles ditto, 
8 miles twisted conductor wire, £13 Los. per 


nile; total £2,111. —Callender' s Cable & Construction Co., Ltd. 
Tenders, 
Barnsley.— Electricity and Lighting Committee. Supply 


of 50 tons of coal per week, delivery between February 16th and 
June 30th : Messrs. J. Wilby, Ltd. 


Government Contracts.—List of new contracts placed 
during February, 1917 :— 
. War OFFICE. 

Electric cable and wire.—Callender's Cable & Construction Co., Ltd. ; 
W. T. Henley’s Telegraph Works Co., Ltd.; Hooper's Telegraph and 
India-Rubber Works, Ltd. ; St. Helens Cable & Rubber Cos Ltd. 

Electric cells.—Premier Accumulator Co., Ltd. 

Air-compressor sets.—-Broom & Wade, Ltd.; Lacey-Hulbert & Co., Ltd. 

Conduits and fittings.— Barton & Kons, Ltd.; Credenda Conduits Co., Ltd. ; 
Eureka Conduits & Fittings Co., Ltd.; General Electrie Co., Ltd.; 
J. Griffiths & Sons; Oriental Tube Co., Ltd.; simplex Conduits, Ltd. 

Motor-converters.— Bruce Peebles & Co., Ltd. 

© Electric light fittings.—Edison Swan Electric Co., Ltd.; 
Phillips, Ltd.: G. Roe & Sons. 

Generating sets and parts.— Aster Engineering Co., Ltd.: W. H. Donnan 
and Co., Ltd.; R. A. Lister & Co., Ltd.; A. Lyon & Wrench, Ltd. ; 
Petters, Ltd. 

Generators and dynamos.---Siemens Bros. Dynamo Works, Ltd. 

Wire and copper-covered rope.—B.1. & Helsby Cables, Ltd. 


Johnson and 


Electric torches and parts.—British Ever-Ready Co., Ltd.; Efandem 
Co., Ltd. 
Steel wire.—W. Bain & Co.. Ltd.; R. Johnson & Nephew, Ltd.: Lancashire 


Wire Co., Ltd.; Longford Wire Co., Ltd.; Whiteeross Co., Ltd. 
Works services.— Electric light installation at Hilsea: Foot & Milne, Ltd. 
Electric light installation at Montrose: Edmundson's Flectricity Cor- 
poration, Ltd. Extensions to electric lighting at Northolt: C. Cooper 
and Co. 
Invia OFFICE STORE DEPARTMENT, 
Alternators.—Lancashire Dynamo Co., Ltd. 
Fingines.— Parsons Motor Co., Ltd. 
Fans.—J. Stone & Co., Ltd. 
Switches.—Siergens Bros. & Co., Ltd. 


H.M. OFFiceE oF WORKS. 


Engineering services. S Brmdley electric lighting plant: 
Phillips, Ltd. 


Johnson and 


Post OFFICE. 


Telegraph apparatus.—Automatic Telephone Mfg. Co., Ltd. 

Wood arms.—W. F. Holloway & Bros.; Rudder & Paynes, Ltd. 

Telegraph cable.—W. T. Glover & Co., Ltd.; LR., G.P. & Telegraph 
Works Co., Ltd.; Johnson & Phillips, Ltd.; Telegraph Construction 
and Maintenance Co., Ltd.; Union Cable Co., Ltd.; Western Eleetric¢ 
Co., Ltd. 

Dry cells.—Siemens Bros. & Co., Ltd. 

Clamps.—Walls, Ltd. 

Instrument cords.—B.I. & Helsby Cables, Ltd. 

Iron terminals.— Walls, Ltd. 

Telephone mouthpieces.—North British Rubber Co., Ltd. 

Cable distribution plugs.— B.I. & Helsby Cables, Ltd. ; 

Stay-rods.—Bullers, Lid. 

Insulator spindles.—Bavliss. Jones & Bayliss, Ltd.; Bullers, Ltd.; F. W. 
Cotterill, Ltd.; Guest, Keen & Nettlefold, Ltd. 

t ‘Telephones.—Autemsatic Telephone Mfg. Co., Ltd. 

Copper binding wire.—B.I. & Helsby Cables, Ltd. 

. Copper strand wire.—T. Bolton & Sons, Ltd. ; BI. & Helsby Cables, Ltd. ; 
Shropshjre Iron Co., Ltd. 


“London.—Poptar.—The B.C. has accepted a tender at’ 


£745 for a Bessemer petrol wagon for the Electricity Department. 


Swansea. — T.C. Electrical pumping plant for the 
Waterworks Committee, £6u1 : Messrs. Mather & Platt. 


FORTHCOMING EVENTS. 


Institution of Civil Engineers.—Tucsday, March 27th. At 5.30 p.m. At 
Great George Street, SSW. Lecture on ‘ The Decima! System of Coinage, 
Weights and Measures,” by Mr. Harry Allcock. 


Institution of Electrical Engineers (Birmingham Local Section). -- 
Wednesday, Mareh 28th. At Tp. At the University, Edmond Street. 
Paper on‘! Machine Switching Telephone Gear,” by Mr. F. R. McBerty. 


Royal Institution of Great Britaia.- Thursday, March th. At 3 p.m 
At Albeaparle Street, Paccadilly., Leetnre Ih on * Modern Improvements 
in Teleyraphy and Telephony ` Telephony,” by Prof. J. A. Fleming, F.R.S. 


Greenock Electrical Society.— Thursday, March 2th. At 7.45 p.m. At 
22, West Stewart Street, General meeting. 


Association of Mining Electrical Engineers (Lancashire, Cheshire and 
North Staffs. Branch. Jeint aneeting with the Colliery Managers’ 
Association. Saturday, March 3ilst. At 3pm. At the Technical Colicge, 
Stoke. Paper on ©“ The Rlectritication of s Group of Collieries," by Mr, 
H. Green, 


NOTES. 


Easter Holidays.—We shall be glad if our correspondents 
and advertisers will take note that the ELECTRICAL REVIEW for 
April 6th will appear on the morning of April 4th. All matter 
for inclusion in that issue must therefore reach us much earlier 
than usual, An announcement respecting the closing times for 
advertisements appears in our advertisement pages to-day. 


Government Measures to Assist Trade.—The decision 
of the Government to increase the number of His Majesty's 
Trade Commissioners from four to 16 is most welcome. It is one 
of those measures that ought to have been adopted many years 
aro. We have argued for it for a long time, ever since we first 
saw the possibility of usefulness proved by existing officials in the 
same class not without hope latterly. we confess. One Trade 
Commissioner for the vast Canadian territories! Four for the 
entire British Empire! Now we are to have 16, and the industries 
of the Empire should feel the benetit in a very short space of time. 
We trust that the appointment of the new Commissioners will not 
be delayed —we believe that Sir Albert Stanlew will see that they 
are not--for we need to do everything in reason to be ready to 
assist trade development throughout the whole of our Dominions 
for their and our own industrial benefit immediately the situation 
improves, In announcing the above important step at the meeting 
-of the Association of Chambers of Commerce, on Tuesday. Sir 
Albert also made other equally acceptable statements. He repeated 
what we have now become accustomed to from most lips of 
authority—-namely, that the key industries must be secured to the 
country. Further. that there must be improvements introduced 
respecting the veneration of electricity (doubtless he had in 
mind the appointment of his Departmental Committee); that our 
transportation facilities must be reformed; and that a big 
financial institution could render great assistance in connection 
with the industrial extensions of the future. It appears, in the last- 
named connection, that a scheme has been completed, which the 
Government will support and encourage, to establish a British Trade 
Corporation to facilitate and establish large credit banks for the 
purpose of developing British trade. That Corporation would 
receive a charter: it would not unduly interfere with the opera- 
tions of existing bankiny institutions, but would do work which 
could not very well be done by them, Its Board would consist of 
representatives of industry and commerce, and associated with it 
would be experts trom various industries who had a very wide 
knowledve of the world and its affairs, Attached to the Corpora- 
tion would be an Information Bureau and Intelligence Department. 


Legal.— Munitions Court Cask.—Before the Tees and 
Darlington Munitions Tribunal, at Stockton-on-Tees, last week. 
four electricians were charged with having refused to work a 
reasonable amount of overtime. Fines of 108. were imposed. 
One of the defendants observed that “the man who is prosecuting 
van come in at & o'clock and leave at 5.” He added that he worked 
79 hours one week. The Chairman: But the next week you put 
in 63 hours. Defendant: Yes, I had a right to; I was five days in 
bed over the job. The Chairman said the Tribunal were pleased to 
see that the defendants had been working well lately. their time- 
sheets being the best they had seen for a considerable time. 

BRITISH THoMsSON-Hovston Co.. LTD., r. DURAM, LTp.—Judg- 
ment was given on Tuesday dismissing the plaintiffs’ appeal in this 
patent action, the Court confirming the decision of Mr. Justice 
Astbury as to want of subject-matter. 


Training for the Air Services.—With a view to affording 
-to young men below the age of 18 a preliminary training for the 
Air Services. the Aeronautical Institute has decided to establish a 
course of instruction covering a working knowledge of aviation 
motors, and of the function and construction of the various parts 
of the aeroplane concerned with its sustentation. propulsion, and 
evolution both in flight and on the ground. The course will last 
about three months. and will entail a full-day attendance five 
days a week. It will be independent of any other organisation. 
whether Governmental or not, and will not be a guarantee that 
any-of its students will be granted commissions in the Air Services. 
Full particulars can be obtained from the Hon. eta of the 
Aeronautical Institute, 3, Arlington Street, London, 8. W. 1 


Electrical Excavating Data.— Electrically “operated 
excavators are being used on a large drainage scheme in Idabo, 
U.S.A. Energy is obtuined at a pressure of 44,000 volts from a3 
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overhead line ; the average power consumed is 0°88 KW.-hour per 
cubic yard of material excavated, varying with the material exca- 
vated, being as low as 0°39 Kw.-hour in light sandy loam, including 
all line and transformer losses.— Canadian Engineer. 


The J.I.E. and Engineering Students——The Council 
of the Junior Institution of Engineers, on January 25th, passed a 
resolution having reference to extending the advantages of mem- 
bership to apprentices at approved works and students of such 


: technical schools and colleges as may be approved by the Council 


' 


from time to time. Such students would be admitted at a reduced 
subscription, be permitted to attend all meetings and visits, and, 
by means of the existing J.LE. “ Engineers’ Register,” would be 


y assisted in obtaining employment in engineering works when their 
w course of technical study had been sufficiently advanced. 


A Committee has been appointed to prepare the preliminary 
details of such a scheme for further consideration. 

The activities of the Institution—by Juniors for Juniors—are 
already well appreciated, and the spirit of comradeship existing in 
its ranks has become proverbial throughout the engineering pro- 
tession. Noother Institution even in its “ Student” or “ Graduate ” 
Section offers quite the same advantages to its members. Informal 
discussions upon engineering subjects take place every Friday 
evening, from October to May inclusive. Papers presented by 


- specialists are read and discussed monthly in London, Manchester, 


Sed 


e E` 


Sheffield, and Birmingham ; and each month, even under the pre- 
sent unfavourable conditions, a visit is paid to works containing 
features of engineering interest. In this way students at recog- 


- nised engineering schools and colleges and apprentices in engineer- 
ing works may obtain a grip of the essentials of their future work 


which study alone can never give. 
Before proceeding to consider and discuss the matter the Com- 


= mittee is anxious to obtain, more particularly from principals and 
: professors of technical schools and from works managers, promises 


` of support and comment. 
- in order that the Committee may be guided by the experience of 


Communications are therefore invited, 


others to whom the project is of interest either directly or 
- indirectly. 


Electric Furnaces for Treating Steel.—Speaking in the 
discussion on the heat treatment of steel at the Institution of 


_ Mechanical Engineers, on Friday last, Sir Robert Hadfield, F.R.S., 
-said that even the very best gas-fired or coal-fired furnaces did not 


enable steel makers to get the uniform temperatures that were 


absolutely necessary for them. Steel was a most delicate material, 
far more delicate than most people imagined, and he hoped that 


for the purpose. 


hefore long we should have some form of electrically-heated furnace 
There was no doubt whatever that with an 
electrically-heated furnace it was possible to get more uniform, 
control over variations in temperature, and he believed that the 
clectric furnace was coming. Considerable attention was being 


viven to this matter in America, and he hoped we should not be 


behind in this country. One direction in which this end might be 
the more easily attained was in the production of cheaper electric 
power. He hoped to live to see the day when we should have large 
furnaces—not laboratory furnaces—heated electrically, because in 
that way it would be possible to get a more uniform quality of 
steel, simply because the crystals of the steel could be controlled in 


a better manner, 


Foreign Trade.—THE FEBRUARY FIGURES, —The official 
returns of imports and exports during last month contain the 


following electrical and mechanical figures :— 


12 months, 


1917. 
February, Ine. or Ine. or 

IMPORTS. 1917. dec. dec. 
Electrical goods, &c. -107.340 + 10,846 + 67.998 
Machinery sae ee 509,725 — 103,966 — 87,158 

. EXPORTY. 

Electrical goods, &c. 270,940 — 27,698 + 63,453 
Machinery si ... 1,808,324 + 283,671 + 791,801 


L.C.C. Committees.— The L.C.C. is recommended to con- 


firm the appointment of the following Committees for 1917-18 :— 


Highways Committee.—Sir John Benn, D. Davies, W. H. P. 


Gibson, G. M. Gillett, A. O. Goodrich, F..C. Harrison, W. Haydon, 


D. Hazel, G. H. Hume, W. Hunt, J. Little, H. Marks, W. A. 


Nicholls, A. H. Scott, H. Ward, A. W. Yeo. 


Nores and Contracts Committee.—W. H. Ecroyd, W. C. Johnson, 
Miss A. S. Lawrence, H. Marks, H. Parsons, I. Salmon, H. R. 
Faylor ; the Asylums, Education, Fire Brigade. Highways, Main 
Drainage, and Parks Committees have each to elect a representative, 


Volunteer Notes.—First Loxpon Encrnerer VoLUN- 
rEERS.—Headquarters : Balderton Street, Oxford Street, W. 


Monday, March 26th.—Technical for Platoon No. 9, at Regency Street. Squad 
and Platoon Drill, Platoon No. 10. Signalling Class. Recruits’ Drill, 6.30—8. 
Wednesday, March 28th.—Instructiona! Class, 8.15. Platoon Drill, Platoon 


No.3 
Thursday, March 29th.—Platoon Drill, Platoon Nos. 5 and 6. Ambulance 


Zlass by M.O., 6.30. Signalling class. 
Friday, Mareh 30th.—Technical for Platoon No. 10, Regency Street. Squad 
ind Platoon Drill, No.9, Recruits’ Drill, 6.30—8.30 
or March 8lst.—Commandant’s parade, 9.45. Uniform for drill in 
sde Par : a 
Sunday, April 1st.—Special work at Bombing School. Parade Clapham 
Sommon Station (City & B.L. Tube Ry.), 9.45 a.m. 


> (By order), MuacLeop YEARSLET, Captain and Adjutant, 


Educational Facilities for British Prisoners of War.— 
\t a Conference of Examining Bodjes in Great Britain. held last 
veek at the Board of Education under the presidency of Mr. A. T. 


- countries. 


Davies, C.B., chairman of the British Prisoners of War Book 
Scheme (Educational), it was unanimously decided to approve cer- 
tain proposals for the encouragement and recognition of the studies 
pursued by prisoners during their internment. Various examining 


-bodies (including most of the Universities) have already intimated 


their willingness to recognise work done and examinations passed 
in camps, and to extend to the men, on their return, facilities for 
sitting for examinations under conditions which will take account ’ 
both of their special circumstances and their needs. It is intended 
that the decision arrived at shall be communicated, as soon as 
possible, to the various internment camps in enemy and neutral 
In the meantime, it is suggested that friends of 
student prisoners when writing to them, should draw their atten- 
tion to the steps in this connection which are DANE taken on their 
behalf, 


B. of T. Departmental Committee on Electric Supply.— 
The President of the Board of Trade having intimated to the 
L.C.C. that he proposes to appoint a Departmental Committee to 
consider and report what steps should be taken, whether by legis- 
lation or otherwise, to ensure that there shall be an adequate and 
economical supply of electric power for all classes of consumers in 
the United Kingdom, particularly industries which depend upon a 
cheap supply of power for their proper development, and having 
expressed a desire that Mr. G. H. Hume should represent the 
Council on the Committee, it has been agreed to nominate Mr. 
Hume. on the understanding that the Council is in no way com- 
mitted as to its policy in the matter. 


Linking-up Electricity Works.—A conference was held 
last month at the Ealing Town Hall, when the chair was taken by 
Ald. Peal, chairman of the Ealing Electricity Committee, who 
explained the reasons actuating the Ealing Borough Council in 
moving in the matter of bulk supply. After considerable discus- 
“ion, it was elicited that the Ealing Borough Council was in favour 
of laying down, on co-operative lines. a large bulk supply power 
house on the bank of the river, of such capacity as would enable it 
to deal with the non-peak supplies for the whole of the western 
area. The Council would accept responsibility for a share of the 
capital required. The chairman of the Barnes U.D.C. expressed 
the opinion that his Council would be prepared to confer further 
on the above lines. It was suggested that the Ealing representatives 
should ask all the neighbouring authorities to meet at Hammer- 


- smith to consider the proposals, with the view of instructing the 


engineer to prepare a draft scheme. 


The Metric System.—At a meeting of Newcastle-upon- 
Tyne Local Section of the Institution of Electrical Engineers on 
March 12th, the chairman (Mr. H. W. Clothier) said it would be 
remembered that at their last meeting Mr. Maccall raised the 
question of the metric system in connection with engineering 
standards and specifications. and, after discussion. proposed that a 
recommendation from the Section be sent tothe British Engineer- 
ing Standards Committee that they should draw up their specifica- 
tions with a view to the possible future adoption of the metric 
system. At that Sections Committee meeting, which had just 
been held, the following resolution had been passed -—* That this 
Local Section being of the opinion that the use of the metric 
system may be made compulsory in a few years, request the Council 
to approach the British Engineering Standards,Committee with a 
view of the latter preparing modified specifications in readiness for 
this change, and that wherever convenient new standards be made 
in even metric measurements.” The suggestion was formally 
approved. l 

At the annual meeting of John Wright & Eagle Range, Ltd., last 
week, the chairman (Mr. H. J. Yates) said the need of the metric 
system in this country was never ao clamant as now. Instead of 
waiting for dilatory legislation. let every merchant and manufac- 
turer in the country make an immediate start by having all dimen- 
sions and weights in his next catalogues expressed in the decimal 
system as well as in the present method. This would gradually 
familiarise people with the new system. It was also essential that 
catalogues should be in the customer's own language, and that 
prices should include delivery in his own country. 

At the meeting of the Association of Chambers of Commerce of 
the United Kingdom on Wednesday, the Executive Council's Bills 
for decimalising our coinage and weights and measures were 
approved, and it was recommended that the Government should 
address inquiries to the Governments of Russia and the United 
States with a view to bringing about the adoption of the metric 
system in all the civilised countries of the world. ' 


Bavarian Canal Scheme.—The Bavarian Diet has 
adopted a Bill for the construction of a canal from the Main to the 
Danube. The canal will begin at Aschaffenburg and end at Passau 
(near the Austro-German frontier). Bavarians expect the canal to 
be of the greatest importance in the future. 


The Engineers’ Club.—On Tuesday night, at Man- 
chester, Mr. J. Drummond Paton opened a debate on “ German 
Banking.” The annual general meeting takes place at the Clubon 
Tuesday next, at 6 p.m. The annual club dinner follows at 7 p.m. ; 
& presentation will then be made to Mr. Edmund L. Hill, the late 
honorary secretary. 


Light Alloys for Aircraft.—The Advisory Committee 
for Aeronautics has appointed a Light Alloys Sub-Committee to 
advise Government Departments on questions relating to light alloys, 
to institute research for the development and improvement of such 
alloys, and the methods of working them, and to assist in the 
removal of difficulties which may arise in their production and use 
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Institution and Lecture Notes.— Engineering Standards 
Committee.—The chairman of the Committee, Sir John Wolfe 
Barry, K.C.B.. F.R.S.. has accepted the invitation of the Council of 
the Institution of Civil Engineers to give the “James Forrest ” 
Lecture on Wednesday. May 2nd, at 5.30 p.m. As the initiator of 
the organised movement of standardisation in this country, the 
lecturer has very appropriately taken as his subject `“ The Standard- 
isation of Envineering Materials and its Influence on the Trade and 
Prosperity of the Country.” 

The growth of the principle of standardisation has been due in 
‘reat measure to the steady work of the Engineering Standards 
Committee during the past 16 years, covering, as it does, most of 
the branches of engineering practice. The lecturer intends to draw 
particular attention to the new and important step taken by the 
Committee, which has for its object the furthering of British trade 
abroad through the wider dissemination in the British Dominions 
and in foreign countries of the British Standard Specifications 
translated into French. Spanish and Russian. No doubt thé dimen- 
sions and weights involved will be expressed in terms of the metric 
aystem ; to use the English units would obviously be futile. 

Mention will also be made of the local Standards Committees 
which are being formed in some 12 countries abroad ; and, lastly, 
of the fact that. when the necessary arrangements can be com- 
pleted, British Standard Specifications will be available to the 
public, both in their English and foreign editions, at a flat rate of 
le. each, or its equivalent in foreign moneys. 

In connection with this new development we are informed that 
the appeal which the Committee has lately issned to the engi- 
neering industry of the country has, so far, resulted in the receipt 
of contributions amounting to over £12,000 from the leading 
technical institutions, trade associations. and manufacturing firms, 
and that H.M. Treasury has quite recently intimated the intention 
to ask Parliament. to mant the Committee a sum of £10,000 for 
this special purpose. There can be no doubt as to the benefits 
which are bound to accrue to British tradeand tothe country at large 
through the widening of the scope of the Committee's activities 
now proposed, and we contidently expect that all those who are 
interested in the development of the export trade of the country 
will co-operate with the Committee in every way, and thus ensure 
the complete success of this important movement. 


Institution of Electrical Engineers... At the monthly meeting 
of the SCOTTISH Locan SECTION at Edinburgh on Tuesday last, 
Mr. G. A. Juhlin read his paper on “ Voltage Regulation of Rotary 
Converters.” 

Association of Mining Electrical Engineers.--At a meeting of 
the WEST OF SCOTLAND BRANCH, in Glasgow. Mr. Matthew Baird, 
jun. (Hamilton), read a paper on “The Installation, Care, and 
Maintenance of Electrical Plant.’ and Mr. A. F. Stevenson 
(Glasgow) introduced a discussion on “Cable Protection Devices.” 


Books for Naval Engineers.—Any readers who have 
no further use for their text-books on dynamo design and con- 
etruction, and will kindly lend these to engineers in the Royal 
Navy, will greatly help them to spend many a long hour usefully. 
The books will be returned in good condition. They should be 
sent, in the first instance, to the ELECTRICAL REVIEW. 


The Siemens Shares.—From an advertisement that 
appears in this issue, it will be eeen that the Public Trustee has 
extended the time for sending in tenders for the shares in Siemens 
Bros. & Co.. Ltd., from April 2nd to June 14th. 


Gas Fatality. —An inquest was held at Leeds. on Monday, 
on John William Naylor (33), electrical engineer, and his wife, Ida 
Naylor (29), 39, Bristol Road. Leeds, who were found dead in bed 
on Friday. Death was due to coal gas poisoning. Verdict, 
Accidental death.” 


Scientific and Industrial Research.—-In the Civil 
Service Estimates relating to Education, Science and Art for the 
vear ending March 3lst. 1918. published on Monday, provision is 
made for a Grant in Aid of scientific and indastrial research of 
£1,000,000, This will be paid to the account of the Imperial 
Trust for the encouragement of scientific and industrial research. 
The expenditure of the Trust. will be audited by the Comptroller 
and Auditor-General, but any balance remaining on the account 
will not be surrendered at the close of the financial vear. Grants 
will be made by the directions of a Committee of the Privy Council 
over an agreed period to approved trade associations for research, 
to supplement the funds of the associations. and payments in 
respect of such grants will not be liable to surrender by the 
grantees at the end of the financial vear.--.Vorning Post, 


Refillable Fuses.— Referring to the article in our issue 
of March 9th (page 261) on this subject. we pointed out that the 
report of the Bureau of Standards contained no illustration of the 
typeof fuse chiefly concerned—that of the Economy Fuse and Mann- 
facturing Co.. of Chicago. Mr. D. A. Dawson, of Belfast Electricity 
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Works, has kindly pointed out that the fuse is illustrated in 
American advertisement pages, and we are thus enabled to repro- 
duce the accompanying figure from the ‘Electrical World, which 
wlearly shows the construction of the fuse. | eg 
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Fire.—Hazelbeach Hall, near Northampton, was recent: 


| 
OUR PERSONAL COLUMN. 


destroyed by fire. due, it is reported, to an electric iron which ws 
left by a servant with the current on. The iron had been in us 
between | and 2 p.m.. and the fire was discovered about 8.30 p.m. 
and, owing to the distance—13 miles—to be traversed by the fr 
brigade, the building was gutted before the fire was got under 
control. It is a great pity that large country houses ar n. 
equipped throughout with electric fire alarms, and that elean 
irons are not always provided with thermal cut-outs. 


Electric Stabiliser.—Mr. Orville Wright has invented, 
new type of electric stabiliser for aeroplanes, which consists of . 
pendulum swinging in a hquid bath and controlling the suppir o 


current to a small propeller placed just above the pilot's head. - 
The Car. 


Appointments Vacant.— Meter-tester for the Borongh 
Salford Electricity Department ; electrical engineer (£1.20 +. 
£1,500) for the L.C.C. Tramways Department: the L.C.C. is as 
inviting applications for the poste of operation superintendent ar 
development superintendent. See our advertisement pages tosia 

Electrical Artificers,—The Admiralty has establisbi « 
new Continuous Service Rating of Electrical Artificer 5th Cae 
with the relative rating of leading seamen. and pay at. the rate «/ 


3s. a day. The decision is announced in the Loadon (racette t 
March 16th. 


Electricity Supply in India.—Commenting on ti 
growing importance of public electricity supply, and the efri: 
conditions of management. obtaining in company-owned un} 
takings. /ndiun Engineering points out that with municipa: 
controlled concerns the case is different, especially in India, a tt- 
decisions of the managing committee in both engineering a 
economic questions are largely governed by political considerat «-. 
Our contemporary, therefore, suggests that every munici 
electricity supply undertaking should have at least one exper o 
the committee of management. nominated by the Government. a 
that all such undertakings should be oblived to run on !: 
principle of a dividend-payiny concern. 


Inquiries. — Makers of are welding plant and of tè 
Kenrick electric iron are asked for. 


The Editors inrite electrical engineers, whether connected with ti 

> technical or the commercial side of the profession and industr 

also electric tramway and railway officials, to keep readers of :: 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—The Bexhill-on-Sea Ele” 
Light Committee has appointed Mr. R. C. CARTER as aséis«i 
engineer at £150 a vear. 

On Saturday last officials and workmen of the Blaens 
Co., Ltd., presented a gold watch to Mr. Row.anp Je” 
manager of the electric plant, on the occasion of his depar: 
for Shetheld; Mrs. Jones was presented with a gold bang: 

The General Purposes Committee of the Stoke Newin- 
B.C. has recommended that the salary of Mr. H. Le. 
ehief assistant in the electric lighting department, be - 
creased to £180 per annum, and that he receive an be 
rum of £25 for his services as acting borough electrical e- 
heer. Stall mereases were recommended to other mer 
at the electricity staff. It was further recommended | 
‘consideration of the salaries of Mr. S. HANN. borough e 
trical engineer, Mr. E. G. McKEenzip, sub-station asss 
Mr. S. Boxe, and Mr. F. Rayxer, who are serving with E- 
Forces, be deterred until their return. 

In succession to Mr. Arch. Page, who has been app" 
assistant general manager of the Clyde Valley Elect: 
Power Co., the Glasgow T.C. Electricity Committee has i- 
pointed Mr. R. B. MITCHELL, superintendent of street mw" | 
as assistant eteetMeai engineer, at £600 per annum, m5- 
by annual incremenis of £00 to £300 per annum. 


| 
Mr. © 
Brack, district mains superintendent, was appointed m- 
superintendent at £300, rising to £900. 
General.—The Times states that Sir W3LLIAM Cro 


O.M.. F.R.S., has been elected a Foreign Member «i | 
Swedish Roval Academy of Science. 

On lOth inst., at Stretford, Mr. W. REGINALD CHILTON, 61: 
works power department, British Westinghouse Electric « 
Munufacturing Co.. Ltd., was married to Miss Blanche ` 
Molyneux, of Manchester. The bridegroom was the rect” 
of a handsome case of cutlery, presented by his colleacue 

Mr. C. Hamitton Wickes, H.M. Trade Commissioner 
Canada, who is now in this country, is, as on previous ~- 
sions, interviewing in London, at the Offices of the Det 

ment of Commercial Intelligence, representatives of firms © 

make appointments with him. Immediately after East! 
. will visit trade and industrial centres in the provinces fo" '- 
same purpose. Firms in the electrical and engineering !°-- 
-tries who desire to have the benefit of his advice, an¢" 
information at his disposal, concerning British trade “ 

Canada, should communicate with the Controller-Gene® 

-the above Department, at 73, Basinghall Street, E.C. 
Mr. James Bastian, who for many years represente- 


Bastian Meter. Co, U1. sad the Dussek Biturtr 
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throughout the United Kingdom, und has latterly held the 
posmon of sales manager for the Bastian Electric Co., Ltd., 
pan accepted an appointment under the Ministry of Muni- 
ions. 


Roli of Honour.—Second-Lieutenant CyrIL D. McCourt, 
whose death while leading as bombing officer in France isg 
announced, was 34 years of age. e gained an Institute 
Scholarship at the City and Guilds of London Central Tech- 
nical College, and, after gaining his diploma in chemistry, he 
served for a brief period 4s private assistant to Prof. H. E. 
Armstrong, F.R.S. In 1903 he was appointed chief chemist 
to the Morgan Crucible Co., Ltd., which post he resigned 
six years later in order to collaborate with Prof. W. A. Bone. 
F.R.S. (then of the University of Leeds), on the industrial 
applications of the new principle of incandescent surface coin- 
bustion, which collaboration speedily resulted in the many 
Important inventions comprised under the ‘‘ Bonecourt ” sys- 
tem of surface combustion. In pursuance of this work, Mr. 
McCourt became successively managing director of Radiant 
Heating, Ltd., and chemist and technical adviser of the Bone- 
court Surface Combustion Co., Ltd., and, later on, also of the 
Commercial Laboratories, Ltd. He was subsequently ap- 
pointed consulting chemist to the Morgan Crucible Co., Ltd., 
which position he held up to the date of his death. He car- 
ried out numerous researches on ore concentration, on refrac. 
tory matenals, on the applications of surface combustion, and 
on_ problems of furnace construction. 

Rifleman A. Woop, who has been killed in action; was 


formerly employed in the meter department of Messrs. Fer- 


ranti, Ltd., Hollinwood. 

Private Rec. ORMEROD, Seaforth Highlanders, has been 
wounded in Mesopotamia, and is now in hospital. He was on 
rel aa of the British Westinghouse Co., Ltd., Trafford 
’ark. 

A Military Medal for gallant service whilst in France with 
an anti-aircraft battery, has been awarded to Driver Bass, 
of the Dover Corporation tramway staff. 

Sergeant Wa. Bopen, East Lancs. Regiment, who had since 
1907 been on the Burnley Corporation electricity staff, has 
died at Plymouth from pneumonia. He had only just re- 
covered from shrapnel wounds. 

Corporal B. Jackson, formerly with Mr. R. F. Winder, 
electrical engineer, of Leeds, has been mentioned by his com- 
manding officer for the second times for distinguished conduct 
in the field. 

Private J. H. Dowson, Machine Gun Corps, who was elec- 
trician at Thornley Colliery (Co. Durham), has died from 
wounds received in Macedonia. 

Private James SmitH (23), East Lancashire Regiment, re- 
ported killed in action, was employed as clerk to Mr. Cowell, 
tramways manager, Blackburn. 

Private S. Muaa, of Durham, who was formerly an elec- 
trician with Messrs. Laidler, has died whilst on military ser- 
vice. ` 
Private JoHN Marriott, R.A.M.C., who was employed with 
Messrs. J. W. & R. Graham, electricians, IIuddersfield. has 
just been awarded the Military Medal for gallantry and devo- 
tion to duty on the battlefield. 


Obituary.—Mr. C. K. Hamitton.—We regret to record the 
death, which occurred on March 15th, of Mr. C. K. Hamilton, 
who wasa member of the staff of. Messrs. W. T. Glover & Co., 
L.td., for some 15 vears. For the greater part of that period 
he represented the firm in the South of England. Mr. 
Hamilton had been in failing health for the past two or three 
years. 


NEW COMPANIES REGISTERED. 
India:Rubber Manufacturers’ Association, Ltd. (146,506). 


—- Private company, This company was registered on March 15th, as a com- 
pony limited by guarantec, with not more than 100 members, vach liable to 
£1 in the event of winding up, to protect che interest of india-rubber manu- 
{fscturers in the United Kingdom, to collect status information, &c. Annual 
subscription, £10. The first members of the committee of management are; 
—J. IT. Goudic, Leyland & Birmingham Rubber Co., Ltd., Leyland, near 
Preston; P. Bute, Castle Rubber Co., Lud., Warrington; P. A. Birley, Chas. 
Mackintosh & Co., Ltd., Cambridge Street, Manchester, J. H. C. Brooking, 
St. Helens Cable & Rubber Co., Ltd., Warrington; R. Eccles, F. Reddeway 
ami Co.. Ltd., Pendleton, Manchester; J. Henderson, Ancoats Vale Rubber 
Co.. Lid., Ancoats, Manchester; D. Moseley, David Moseley & Sons, Lid., 
Ardwick, Manchester; J. Tinto, Irwell & Eastern Rubber Ca., Salford, Man- 
ch ster; F. Webster, Avon India-Rubber Co., Ltd., 39, Ring Street: West, 
Musnchester, Repistered ofice: 16, Deansgate, Manchester. 


E. Reader & Sons, Ltd. (146,472).—Private company. 
‘}his company was registered on March 14th, with a capital of £20,000 in £1 
«hares, to take over the leasehold Phasnix Works, Nottingham, and to carry 
on the business of engineers, founders, smiths, boilermakers, electrical engi- 
neers, &c. The subscribers (each with one share) are :—A Ogilvie, 108, 
Lrampton Road, St. Albans, engineer; S. H. Pearce, 23, Kellett Road, Brix- 
ton. S.W., engincer; H. W. Spencer, 1, Longton Avenue, Svdenham, S.E., 
engineer; M. E Stevens, 2, Rookficld Close, Cranmore Way, N.10, engineer; 
A. A. Mackintosh, 24, Loraine Road, N., engineer. The first directors are 
to be appointed by the subscribers. Solicitors: Mills & Morley, 38, Lincoln's 
Inn Fietds, W.C. 


Sentinel Co., Ltd. (146,485).—Private comoanv. This 
company was registered on March 14th, with a capital of £5,000 in 496 pref. 
shores of £10 cach and 800 ord. shares of 10s. each, to carry on the business 
of electricians, electrical, mechanical, motor, telephone. heating, ventilating. 
and gomeral engineers, manufacturers of scientific, time recorders, signals, 
suritical, nautical, optical, and other instruments. &c. The subscribers (each 
with) one share) are:—J. F. J. Malone, 86, Rothbury Terrace, Newcastle-on- 
Tyne; H. L. Riseley, Westfield House, Gosforth, engineer; F. E. Hannay, 
BE. Osborne Road. Newcastle-on-Tyne, solicitor; R. Hannav, §, Beach Road, 
Suth Shields, solicitor.” The first directors are J, F. |. Malone, H. l; 
Ristley, F. E. Hannay, and F. Hannay, Solicitors: F. E. Hannay, North- 
Eastern Bank Chambers, South Shields. 


National Time Recorder Co., Ltd. (146,424).—Private 
company. This company was registered on March 12th, with a capital of 
£10,000 in £l shares, to carry on the business of manufacturers of time- 
recording machines and clocks, electrical engineers, &c. The subscribers 
(each with onc pref. share) are :—G. W. Lowe, Rosenau, St. Peter’s Road, 
St. Margarets-on-Thames, sales manager; A. T. Brown, 65, Monega Rotd, 
Forest Gate, E., engineer. The first directors are A. C. Krause (chairman 
and permanent governing director), F. W. Lowe, S. B. Causer, and A. T., 
Brown, Solicitor: N. G. Driver, 20, Warwick Court, Gray’s Inn, W.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 
Central Electric Supply Co., Ltd. (53,080).—Capital, 


£100,000 in £5 shares, Return dated February 27th, 1917. All shares taken 
up; £100,000 paid. Mortgages and charges: £500,000. 


Alpha Electrical Co., Ltd. (138,040).—Capital, £2,000 in 
£1 shares. Return dated December 3st, 1916. Thice shares taken up: 
nothing called up. Mortgages and charges: Nil. 


Alliance Electrica} Stores, Ltd. (111,884).—Capital 
£25,000 in 47,500 pref. ord. shares of lüs. each and 1250 def. ord. shares of 
€l each. Return dated February Vth, 1917. AU shares taken up; 10s. per 
share called up on seven pref. ord.; £3 10s. paid; £24,996 10s. considered as 
paid on 47,433 pref. ord. und 1,250 def. ord. Mortpapes and charges; Nil 


Vaughan Engineering Works, Ltd.—Second mortgage 
debenture for £2,500, dated, March 8th, 1917, charged on the company’s 
undertaking and property, present and future, including uncalled capital, 
Holders: Morris & Whitham, Ltd. l 


David Bridge & Co., Ltd. (106,016).—Capital, £25,000 in 
16,000 pref. and 9,000 ord. shares of £1 cach. Return dated February 5th, 
1917. 15,830 pref. and 4,170 ord. shares taken up; £20,000 considered as 
paid. Mortgages and charges: 28,800, secured by debenture trust deed. Also 
charge on lind to guarantee a perpetual yearly rent charge of £54 until 
buildings erected on other land. 


British Electrical Export Co., Ltd. (138,028).—Capital, 
£2,000 in £1 shares, Return dated March 10th, 1916 (filed January th, 
1917). 103 shares taken up; £103 paid. Mortgages and charges: Nil. 


_ Bogota Telephone Co., Ltd. (69,059).—Capital, £45,000 
in 20.000 pref. and 25,000 def. shares of #1 each. Return dated November 
3rd, 1916. 18,200 pref. and 18,607 ord. shares taken up; £27,807 paid on 
9,200 pref. and 18,607 ord.; £9,000 considered as paid on 9,000 pref. Mort- 
gages and charges: Nil, 

Robert W. Blackwell & Co., Ltd. (63,446).—Capital, 
£50,000 in £l shares (reduced from £250,000 in May. 1916). Return dated 
January 13th, 1917. All shares taken up; £18,338 paid; 431,662 considered 
us paid. Mortgages and charges: Nil. 

Bullers, Ltd. (62,020).—Capital, £400,000 in £10 shares 
(20,000 pref.). Return dated December 27th, 1916. 15,000 ord. and 15,000 
pref. shares taken up; £150,070 paid on 7 ord. and 15,000 pref.; 2143,930 
considered as paid on 14,993 ord. Mortgages and charges: Nil. 


British Battery Co., Ltd. (137,965).—Capital, £1,000 in 
£1 shares (800 pref.). Return dated January 2nd, 1917, 800 pref. and 199 
ord. shares taken up; £999 paid. Mortgages and charges: £1,000. 


Burmzh Electric Tramways & Lighting Co., Ltd. (75,090). 
—Capital, £200,000 in £5 shares (20,000 pref.). Return dated January 41th, 
1917. All shares taken up. £100,000 paid on the pref.; £100,000) considered 
as paid on the ord. Mortgages and charges: Nil. 


London Electron Works Co., Ltd.—A. Taylor, of Thames 
House, Queen Stron Place, E.C., ceased to act as reccived or manager on 
February 19th, 1917. 


CITY NOTES. 


The annual meetings of the Alby 

The Alby United United Carbide Factories, Ltd., and of 
and Nitrogen the Nitrogen Products & Carbide Co., 
Products Ltd., in which it holds a quarter inter- 
Companies. est, were held in.London last week, Mr. 

A. E. Barton presiding. Speaking at 

the Alby United meeting, the chainnan said that the Odda 
Works were producing at the rate of nearly 90,000 tons of 
carbide per annum, and the demand was so insistent that 
they were quite unable to cope with it. Of that quantity, 
57,000 tons was delivered under a pre-war contract for con- 
version into evanainide. The demand for carbide for hghting 
had been maintained, while the demand for industrial pur- 
poses, such as oxy-zcetvlene welding and cutting, &c., had 
exceeded all anticipations, and there was every indication 
that this would prove permanent, and would increase very 
considerably under normal conditions. The North-Western 
Cvanamide Co. paid 15 per cent., as against 10 per cent. for 
1915; the Alby United Co. now held a controlling holding in 
that company. Nitrogen Products & Carbide Co. had reached 
the profit-earning stage. The Alby United Co, was erecting 
at Newcastle an electrode factory. They consumed a very 
large quantity of electrodes (about 4,000 tons a year), and this 
was a matter which had given the directors a great deal of 
anxiety. Prior to the war they were purchased in Germany 
and Austria. but since the war commenced they had been 
purchasing them in America. Shipping, however, was not an 
easy matter in these times, and they therefore decided some 
few months ago to build works in England. They were | 
starting with a capacity of 5,000 tons, which was afterwards 
to be increased, and this would mean a saving when these 
electrode works were completed about six months hence, of 
about £15,000 a vear to this company. There was no doubt 
that the factory would be considerably enlarged in the very 
near future, because he firmly believed that after the war 
there would be in England a very big production of steel by 
electric processes. Tt was going ahead very rapidly now, and 
he thought it would consume, very large quantities of elec- 
trodes, so that hephad- every hopé that this would be quite 
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a profitable branch of their business, in addition to giving 
them a supply to meet their own requirements. 

At the meeting of the Nitrogen Products Co., Mr. Barton 
said that the Swedish factory had worked continuously dur- 
ing the year producing both carbide and cyanamide, which 
were meeting with a ready sale in that’ country at satisfac- 
tory prices. The English factory for the production of nitric 
acid and nitrate of ammonia by their catalytic process had 
commenced working, but it would not attain its full output 
for some weeks. This was the first plant of the description 
to be erected in great Britain, and as the greater part of it 
was entirely new in design it spoke volumes for the ability 
and resource of British manufacturers that they had been 
able to undertake such work under very dificult conditions. 
The plant erected by their licensees in Franee has. been run- 
ning for some months; further factories were being put up 
there, and an installation was well under way in Italy. This 
company, With the large water power at its disposal, would 
be in a unique position to assist not only this country, but 
the whole world, by the production on a large scale of a 
cheap nitrogenous fertiliser. The harnessing up of the Aura 
Water power was being proceeded with. ‘They expected to be 
able to make a substantial further distribution for the year 
ending June, 1917. He was convinced that within the next 
ten years the whole of the company's 1,000,000 H.P. would be 
used in the direction of nitrolin for both chemical and ferti- 
lising processes. 

Mr. R H. Benson presided at the an- 
nual meeting held in February. The re- 
port for 1916 then adopted showed that 
the profit was £55.214, avainst £77,658 for 
1915. After paving debenture interest and 
sinking fund charges, and 4 per cent. on the preference 
shares, £7,068 remained to be carried forward. The number 
of units sold was 49,510,105, as against 50,757.54. Total eosts 
per unit sold .dUd., as against .61d., owing to coal and wages 
costs. Average receipt per unit sold (lighting and power) 
1.02d., as against .96d. for 1915. Expenses of generation in- 
creased 73 per cent. compared with 1914 owing to the war, 
viz., from £67,693 to £127,897, while the units sold increased 
by 7 per cent. An accident to the generating station during 
the year caused considerable damage and a temporary stop- 
page of the supply. Mr. Benson said that the vear had been 
a bad one for everybody whose profit depended mainly on 
cost of coal and wages. To their great regret, in spite of all 
efforts to economise in generation and to increase the price 
charged, the net result was 4 per cent. paid on the prefer- 
ence shares instead of 6 per cent., and nothing on the ordi- 
nary shares. Coal had cost 10s. per ton more than in 1915, 
The situation of the generating station on the river at Dept- 
ford, which enabled them to use the cheapest coal, sea-borne, 
and the best for their purpose, was not so economical now 
that they had to rely on rail-borne coal plus the cost of 
lighteraze and handling, beside a varving, and not always 
satisfactory, quality. The riverside position of their station, 
which in norinal times was their greatest source of strength, 
was, owing to the war, their weakness, though only tem- 
porarily, and they hoped it would not last much longer. 
Later, the speaker referred to the general question of power 
supply. He said that two remedies were possible for the 
much-harassed enterprise of producing electrical power in the 
London district; one was amalgamation or “association,” as 
the Act of 1905 called it, combining plants so as to reach the 
utmost economy in generation (as vet no company had seen 
its way to amalgamate under that Act); the other was to 
profit by the example of our American cousins, abolishing 
fixed rates and taxes as a charge, or clog, on industry and 
production, and to substitute a share of the profits to the 
municipal authority instead. The initiative for a better state 
of things here could not come from within the companies. 
but must come from above. Necessity was the mother of 
invention, and though it might be temporarily Impossible 
to obtain an increased price for power commensurate with the 
increased cost of generation, still, the tendeneyv was for the 
price as well as the quantity of units sold to increase. When- 
ever the cost of coal began to go down again, and good sea- 
borne coal was obtainable instead of irregular supplies of in- 
different coal, involving the expense of selecting and sørt- 
ing, their prospects would rapidly change. Mr. R. S. Baty, 
the managing director, said that during the year 2,419 H.P. 
of motors had been connected for industrial supply purposes, 
making the total at the end of the vear 18,102 n.r., while 800 
H.P. had been receivel since. While the receipts increased 
by over £8,000, the expenditure increased by nearly £31,000, 
coal being responsible for over £20,000. Steamers becoming 
almost unobtainable and freights six times the pre-war rate, 
thev had to get rail-borne coal, and the nearest docks for 
such were at Poplar. which meant trane-shipment across the 
river, a costly and diflicult proceeding. 


Mr. A. W. Tart presided at the annual 


London Elec: 
tric Supply 
Corpn., Ltd. 


Metropolitan meeting on March 13th. Tle said that the 
Electric Supply gross revenue increased by £48,708, or 21 
Co., Ltd. per cent. The units sold increased by 


7 4,750,388 (or 24 per cent.) to 24,595,118. 
The gross revenue was the largest sinte they lost the Marvle- 
bone area, but they were living in exceptional times, and a 
large part of the increase. was for power for important pur- 
poses, particularly in the Western area. and part was attribut- 
able to the increased charges for supply to cover part of the 


great increase in cost of generation. They believed that w:th 
proper development the Western area would continue to 
show an increasing revenue. A large amount of revenue hai 
been lost owing to tbe lighting restrictions, but they hop- 
that -wath the improved otiensive and defensive measures no" 
available against air attacks, the restrictions would be gracu- 
ally relaxed, and that. some of the revenue would be regaisci 
during the current year. There was also a certain loss of 
revenue due to the Summiner Time Act, which Act looked Lee 
becoming permanent. In the expenses, the only item toa 
showed any serious advance was coal, and this they we'd 
naturally expect in consequence of the larger output. There 
Was an Increase of 25 per cent. on the average price paid per 
ton in 1915, and they must expect further substantial 34- 
vance this year while abnormal conditions prevailed. At pre 
sent they held a reasonable stock, and were well covered for 
future supplies. There were also increases in costs of mate 
rials, labour, and insurance. ‘The amount put to deprecia 
tion and reserve was £40,000, as compared with £27,(#) ir 
the previous year. ‘They had written £4,047 off stores 
account, as they had consolidated and cleaned up certain oi 
the stores, and had reorganised the sales departinent in the 
London area. A certain amount of old stock bad been got 
rid of, and some further charge in this respect would occur 
in the present year, though the amount would not be cùn- 
siderable. Certain revisions and alterations were being mar 
in the system of administration which would lead to greater 
efficiency and economy, but this process must necessarily t= 
gradual, so that there would be no interruption in the proper 
development and operation of the business. They had at pre 
sent fairly large capital commitments in connection with t- 
Installation of a further 4,000-KW. turbine and new boilers m 
Willesden station, which would increase economy in genen- 
tion and enable them efficiently to supply the increasin: 
demand, particularly in the Westem area. Further pias 
was also being installed at Acton and Ironbridge for the same 
reason, and additional mains were being laid. Including the 
440,000 added now, the depreciation and reserve fund sta4 
at £477,358. The amount appropnated had not been arriv=d 
at by any process of taking certain percentages on the various 
iterns of capital expenditure, based upon the assumption «i 
their probable life, but it had been considered a reasonable 
provision for a company whose assets were of such magnitude. 
to set aside for the purposes of depreciation and reserve. He 
hoped that they would be able to regard this amount as a 
minnum contribution to that account, and he would te? 
pleased if they were able as time went on to increase it sur- 
stantially. Mr. Harrison Cripps, when presiding in March. 
1915, dealt fully with the schemes then under consideraticn 
for the consolidation of the electric supply undertakings œ 
London, and he expressed the belief that a proper combine- 
tion of the present companies Would reduce costs and wou. 
ultimately be of advantage to the consumer. He could cmv 
reiterate that belief on behalf of the new members of the 
board, and hope that when the proper time arrived for tne 
negotiations to be taken up again the subject would be 
approached with a broad give-and-take spirit by all the Lon- 
don supply companies and by the L.C.C. The board as re 
organised had only been in harness since October last, but 
certain progress had been made and economies effected. œ 
far there had been no difference of opinion as to the proper 
policy to be pursued with regard to the development of the 
company’s areas and the general operation of the business. 
All the members of the hoard had one object in view—tbe 
efficient development of their areas, and particularly that ina 
the west. The chairman paid a tribute to the work of the 
staff during a difficult time, especially the general manager. 
Captain Rendell. They had recently appointed Mr. Markbr 
to the post of chief engineer, and they felt confident that 
he would be an able successor to Mr. Highfield, with whom 
he had been associated for many years in the company: 
service. Mr. Markby had been seriously ill, but he was re- 
covering. Mr. Highfield’s continued connection with the 
company as consulting engineer would be of the greatest 
possible value. Mr. Cunliffe Owen, the secretary, bad als 
rendered good service, doing everything possible to assist 
the reorganisation of staff whieh was now taking place. 


Mr. F. E. ANDREWS presided at the an- 
nual meeting, at Edinburgh, on March 
lëth. After referring to the nature of the 
work of the year, he said that in order to 
cope with the increased business, and to expedite and improve 
the output, they had, as opportunity offered, continued the 
rearrangement of the works with marked results as regards 
efficiency, but owing to the abnormal times the management 
of such a manufacturing concern had been one of continua! 
difficulty; materials and labour, fuel and transport, all bad 
been a source of anxiety, without mentioning the ever-vary- 
Ing prices. The turnover was larger than in any simuar 
period of their existence, the volume of orders obtained was 
greater, and the value of work sent out from the shops was 
also appreciably greater. They had always given careful and 
special attention to export trade to the Colonies and other 
countries, as they had always attached very great importance 
to this part of the business. They had been very anxious 
that. if possible, none of this trade, which had been © 
assiduously fostered by them, and on cultivating which thev 
had spent appreciable sums of money, should pass into the 
hands of foreign competitore..He was glad to say that up to 
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the present they had been able to keep closely in touch with 
all their customers abroad, and had managed to retain a 
certain portion of their business with them, though, natur- 
ally, nowadays the acceptance and exccution of orders for 
export presented ‘considerable difficulties, and were always 
subject to the permission of the Ministry of Munitions. It 
was, therefore, all the more gratifying that in spite of all 
obstacles, and under the onerous. conditions prevailing at 
the. present time, they had been able to do so well in that 
direction. With reference to the company in which they, 
in conjunction with several other electrical manufacturing 

rms, were interested for dealing with business in Russia, 
Offices had been opened there under a well-known engineer, 
the company was getting steadily to work, and they antici- 
pated that after the conclusion of hostilities it would be of 
considerable use to them, and fully justify their expectations 
by helping them to obtain a reasonable share of the trade 
in electrical plant in that country. They had taken advantage 
of present circumstances in order to push their machinery in 
& neutral country where previously they had done little or na 
work; they had already obtained several good orders, and he 
had every hope that later on this nucleus would enable them 
to build up a quite satisfactory business there. After briefly 
alluding to the company’s war relief fund, Mr. Andrews dealt 
with the accounts. The gross profit from manufacturing and 
trading amounted to £24,469, compared with £13,945 in 1915, 
and £11,649 in 1914. The total gross profit for 1916 was 
£26,249, as compared with £14,916 for 1915. They had a 
balance of £11,930 to be carried to the credit of profit and 
loss account, but this was subject to the Excess Profits Duty 
and Munitions Levy for 1915 and 1916, the amounts of which 
it had not yet been possible to finally determine. These taxes 
were obviously a considerable burden, and this company was 
very hard hit by them, for they were based on the average 
profits of the years immediately preceding the war. During 
those years the electrical manufacturing industry was emerg- 
ing from a long period of depression, and in their own parti- 
cular case they were just making good headway after a time 
of misfortune. However, money had to be raised for prose- 
cuting the war, and they therefore must bear cheerfully that 
portion of the financial burden which fell upon their shoulders. 
The question of goodwill had already been discussed on pre- 
vious occasions, and would be carefully considered and duly 
dealt with when the opportunity offered. After much uphill 
work, the balance sheet had been gradually and steadily put 
into a fairly healthy condition. Last year he told them that 


the question of a reorganisation of the capital account would. 


have to be dealt with at the proper moment. That time had 
now arrived, and the matter had been receiving the careful 
attention and consideration of the directors. A scheme was 
being formulated which the board considered fair and just 
to the holders of the different classes of securities. The future 
held many problems for all, but especially for engineering 
works such as theirs—problems of export trade and of output, of 
organisation and of labour—all of which they would face and 
overcome in the way engineers always overcame every diffi- 
cult problem presented to them. They looked forward to the 
future of the company with every confidence. 


Sır HENRY MANCER presided at the recent 
annual meeting. In his financial memor- 
andun, read by the secretary, it was stated 

| that the cost of fuel had been £600 more 
than in 1915, though the units generated had decreased by 6 
per cent. In the cost of coal the increase of the ycar was 
20 per cent.; compared with the pre-war period the ‘increase 
in cost was nearly 40 per cent. The gross profit was less 
than for 1915 by £1,500, and the decrease in the amount 
available for distribution was £1,600. Sir Henry said that 
compared with the results obtained by other provincial elec- 
tric lighting companies who, like themselves, depended mainly 
upon lighting load, they might congratulate themselves that 
the reduction on the ordinary shares was not more serious. 
The colleges were practically all closed, and the lodging-houses 
most of them empty; the Daylight Savine Bill had probably 
caused a loss of £1,000, and restricted lighting affected their 
revenue very appreciably. The demand for power, heating, 
and cooking helped them to some extent, and the hospitals 
made up for the loss of one or two colleges. Théy had in- 
curred no capital expenditure, and had practised economy 
wherever possible. The prohibitive price of copper and the 
difficulty in obtaining cable compelled them to adopt a con- 
servative policy in regard to the extension of mains, except 
for military purposes. They had made a modest increase in 
the price of current. In regard to the future. they would 
have to wait until the end of the war before they could ex- 
pect to see any considerable increase in their business. 


Profit for 1916, after estimating Excess 


Oxford Electric 
Co., Ltd. 


Automatic Profits Duty and contingencies, £56.450, 
Telephone Ins £6,774 brought forward. _ Directors’ 
Manufacturing fees require £2,450; depreciation on 
Co., Ltd. patents, goodwill, buildings, plant and 


machinery, £10.00; written off under- 
writing commission on shares, £4,000: written off preliminary 
expenses, £2,000; dividend on preference shares, £12,000; 
dividend of 5 per cent. (less tax) on the ordinary shares, 
£18,000; carry forward, £14,774. No orders have been taken 
for new Post Office public exchanges, the Department having 
necessarily to curtail work of this description. The exchanges 
at Portsmouth,, Paisley, and Blackburn were, however, com- 
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pleted and put into use during the year, and continued to give 
satisfaction. Several smaller exchunges for works have also 
been completed, and one for a public institution. Meeting : 
Liverpool, March 26th. 


The profit for 1916, after making provi- 

British Insulated sion for estimated lability for Excess 
and Helsby Profits Duties to date, was £300,466, plus 
Cables, Ltd. £160,006 brought forward = £460,562. This 
total is dealt with as follows: Directors’ 

and debenture trustees’ fees and remuneration to Works’ 


F 


Committee, £5,915; interest on first debenture stock, £22,500; 


. interest on second debenture stock, £10,000; dividend on pre- 


ference shares, £30,000; depreciation on buildings, plant, 
machinery, &C., £25,000; special depreciation on plant and 
machinery, £20,000; transfer to reserve account, £70,000; 
transfer to special reserve account, £8,500; transfer to first 
mortgage debenture stock redemption account, £5,000; 15 per 
cent. dividend and 5 per cent. bonus on the ordinary shares, 
£100,000; carrying forward. after making provision for esti- 
mated liability for Excess Profits Duties, £163,647. The busi- 
ness has been well maintained during the year. Meeting: 
Liverpool, March 26th.” 


rr c m L 


Windermere & District Electricity Supply Co., Ltd.— 
Receipts from sales of current during 1916 fell off by £544. 
Charges for lighting current were increased by 10 per cent. 
In July last. The Diesel oil plant has been in use during 
nearly the whole year, and has worked well, and as the result 
of a favourable contract for fuel oil made towards the end 
of 1915 there has been a considerable reduction in expenses. 
Keswick Electric Light Co. has again had smaller sales of 
current, and has only been able to pay 2 per cent. on account 
of arrears of interest on its debentures. The present high 
price of fuel may cause a considerable increase in expenses 
this year, and the directors do not expect to be able to de- 
clare an interim dividend on the preference shares in October. 
The revenue balance was £1,656, plus £148 interest on Kes. 
wick debentures. 2 per cent. is to be paid on the preference 
shares, and £63 is to be carried forward. 


Edison Swan Electric Co., Ltd.—Mr. C. J. Forp ex- 
plained at meetings of different classes of shareholders. on 
14th inst., that the company must have more working capital 
available in order to take advantage of opportunities for in- 
creased trading, and the scheme of arrangement submitted 
ee eed with that as its main object. He explained the 
details of the scheme, and said that though the concessions 
made to the debenture-holders for giving up their right to 
£200,000 of security would place upon the company an addi- 


` tional charge for interest and sinking fund of £6,468, that 


was far more than compensated for by the benefit that 
would accrue from the additional working capital secured. 


Prospectus.—Shropshire and Worcestershire and Stafford- 
shire Electric Power Co.—With the consent of the Treasury, 
this company is offering for subscription an issue of 50,000 
7 per cent. redeemable cumulative preference shares of £1 
each at par. The plant installed at the end of 1916 was 
20,325 KW., and a further set of 8.000 KW. will be in service 
in the course of a few weeks. The gross revenue for 1915 
was £75,936, for 1916 £158,000 (approx.), and the estimate 
a the current year is £210,000. The list closes on March 
2th. 


Gateshead & District Tramways Co.—The revenue for 
1916 was £77,333, and after deducting expenses, including 
renewals £3,000, the balance is £35,136, plus £4,339 brought 
forward. There is put to special reserve £7,500, to reserve 
£5,500, to sinking fund for redemption of mortgages £2,540, 
6 per cent. pref. dividend £737, 5 per cent. pref. dividend 
£6,000. After paying a dividend of 12s per share, and a 
bonus of 8s. per share on the ordinary shares, £3,579 is to 
be carried forward. The special reserve stands at £17,500, 
and to this £6,239 there has been charged Excess Profits Duty 
for 1914 and 1915. 


British Aluminium Co., Ltd.—The directors recommend 
placing £60,000 to depreciation and £75,000 to reserve. Fina] 
dividend at the rate of 12 per cent. per annum on the ordi- 
nary share capital, making 10 per cent. for the year. £26,926 
is to be carried forward. 


Hadfields, Ltd.—The directors propose to add £85,000 to 
the reserve and renewals account, and to carry forward 
£185,095. In addition to the interim dividend of 1s. per 
share paid in July on the ordinary shares, a further dividend 
of 4s. per share (making the rate the same as last year) 18 to 
be paid, together with a bonus of 1s. per share, all free of tax. 


Canadian General Electric Co., Ltd.—Quarterly dividend, 
2 per cent. to March 31st on the common stock, and a half- 
yearly dividend of 34 per cent. on the preference stock. 


Browett, Lindley & Co., Ltd.—According to the.“ Finan- 
cial Times,” this company is recommending a dividend on the 
ordinary shares for the first time since 190. The rate is to 
be 4 per cent. In June last 650,000 ordinary shares were 
written down from 20s. to lds. 


Manila Electric Railroad & Lighting Corporation.—Divi- 
dend, 14 per cent. ($1.50 per share) forthe quarter on the 
common capital stock: 


~~ 
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Waste Heat and Gas Electricity Generating Stations, Ltd. 
—The annual meeting was held in Neweastle-upon-Tyne on 
March l4tb. Mr. F. S. NEWALL, presiding, said that the 
amount of waste gas, heat, and steain which they had re- 
ceived during the year had, under the exceptional circum- 
stances, been well maintained. It had been slizhtly less at 
some parts, and rather more at others. By becoming the ìn- 
termediary between coal owners and iron masters, the power 
companies, Who were the authorised distributors of electrical 
power in their respective areas, had been able to utilise the 
Whole waste heat and gas in the most etherent wav possible 
by converting it into electrical power. The power thus gene- 
rated in the company’s stations had been invaluable to the 
power companies, and through them to the manufacturers in 
the districts, and particularly when the price of coal had been 
so high. 

Veritys, Ltd.—According to the “ Financial Times,” 7 
per cent. per annum (Ts. per share) is to be paid on the pre- 
ferred ordinary shares for half-vear, making 7 per cent. for 
vear; £1,517 forward. Last vear, 6 per cent. for the vear, 
21,054 forward. 

Isle of Wight Electric Light & Power Co., Ltd.—\fter 
paying the preference dividend and = putting £2,000) to re- 
newal fund account, £335 is to be carried forward. 

Doulton & Co., Ltd.—A dividend of 5 per cent., less in- 
colue-tax, is announced on the preference shares for 1915. 


Simplex Conduits, Ltd.—Dividend 10 per cent., and bonus 
10 per cent., both free of tax, for 1916. 

Mirrlees Watson Co., Ltd.—Dividend for 1916, 10 per 
cent., less tax, putting £17,500 to general reserve and carry- 
ing forward £6,960. 

British Electric Transformer Co., Ltd.—Dividend on ordi- 
nary shares for 1916, 74 per cent. per annuin, caeryving for- 
ward £5,731. 


STOCKS AND SHARES. 


Tuespay EVENING.’ 


THE very excellent character of the news from the Western 
Front provided great encouragement not only to the man 
with monev to invest, but also to him who is already 
the holder of shares and who has been a little doubttul as 
to Whether he ought to sell or to hold. In the latter case, 
the news of the capture of Bapaume and Peronne had the 
direct result of causing a fair nuinber of previous selling orders 
to be cancelled; and the Stock Exchange complaint is now 
that there is very little stock about to supply the felt want. 
Undoubtedly, when the market in the new War Loan stocks 
opens, there will be a warm welcome for it; and unless condi- 
tions change rapidly the stock, we venture to predict, will 
command a premium from the outset. 

Electric lighting shares are firm, with the rest of the in- 
vestment departments. The approach of Summer Time 
carries no terrors with it this year. City of London ordinary 
are 10s. better. Counties recovered their dividend, and so 
did Westminsters. There is a scarcity of floating supply; and 
although buyers are not paying what they deem fancy prices, 
they are open to temptation at current quotations. The 
trouble, however, is to get shares. 

The difficulties of the supply companies were well put the 
other day at the meeting of the Bournemouth & Poole Elec- 
tric Co., but the chairman pointed out that the falling-off 
in the amount of lighting was compensated to a large extent 
by increased sales for heating and national work. The tone 
of the market is good throughout, but business remains quiet. 

Home Railway stocks further benefited by the strength of 
Consols. The premier security—-Consols occupying that posi- 
tion until the War Loan dealings start—has crossed 54, de- 
inand coming largely from holders who have had their Ameri- 
can securities commandeered by the Treasury. ‚The money 
thus released has overflowed into other investment depart- 


ments, including that for Home Rails; and during the past, 


tew days a feature has been the buying of low-price stocks, 
fron which it would appear that the spirit of speculation is 
by no means dead, even amongst Home Railways. 

The Undergrounds are slow to recover from the depressing 
effect induced by the speech of Lord George Hamilton at the 
meeting of the Underground Electrice Co. However, Metro- 
politans are better, though there remains a drilich tendency 
1n the income bonds of the holding concern. Quite a feature 
is the advance of most of the debenture and preference stocks, 
these putting on several points in most cases during the past 
week, while still the buyers lament that they have to go 
unsatisfied. 


This week's dividend record embraces the declaration of- 


15s. per share on British Insulated & Helsby Cable shares 
including the bonus. The profit for the year came to £300 000. 
and £163,600 was carried forward, being £3,600 more than 
was brought into the accounts. The Henlev’s Telegraph 
Works board recommend a final dividend on the ordinary 
shares of 10 per cent., making 15 per cent. for the vear 
(not 13 per cent., as given in our “ City Notes” last week) 
together with a bonus of 10s. per share. The Western Tele- 
graph Co. has declared the usual quarterly dividend of 3s. 


per share, free of tax; and the Automatic Telephone Co. is 
going to pay õ per cent. on the ordinary shares for the year. 
British Westinghouse repeats the previous performance of 7} 
per cent. on the prefereuce shares. 

Save in the last-named, no particular changes have resulted 
from these declarations, but the market for all good indu:- 
trials is a strong one. British Westingbouse preference rose 
3716 to 50s an the hope of an increased dividend next titur 
The rise an Edison Swan debenture stocks Whieh we tuen 
tioned last week has been fully inaintained.  Castner-Rellners 
are 1/16 lower. 

Mexican industrials are harder, and British Columbia 
steeks attracted buyers because of an unexpectedly good divi- 
dend declaration by the Grand Trenk Railway of Canada, 
Which helped to spread optimisin tar bevond its own imme- 
diate circle. Rio Tramways bonds are again higher. Brazi- 
han ‘Tractions are depressed, und show a fall of 1} on the 
week, In the home group, North Metropolitan debenture is 
2 points down at 87. 

Telegraph stocks and shares are quiet. © Mareonis keep 
steady at 24. Globe preference gave way a little. 

The rubber market is by far the most active in the Stock 
Exchange, and buying has been resumed on a large sesle. 
principally by the provinces. With the price of the material 
showing a slight improvement and dividend declarations bein, 
very satisfactory, & bout of speculative activity is once more 
a feature, the only fly in the ointment being the possibilits 
of an increase in the Excess Protits Duty in the fortheouane 
Budget. People who declare that speculation ir impossible 
under the present Treasury regulations evidently do not know 
their rubber share market. Baser metal shares have benetited 
by a rise in the price of tin, but there is very little going on 
amongst the copper issues. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Hous Exzorniorry Companits, 
Dividend Price 


P, Mar. 20, 
1914. 2915, 1919. this 


ff 
FE 
rE 


Brompton Ordinary . 10 10 4 as sii e 
Charing Cross Ordinary . 6 6 _ 982 
do. do, do. 4$Pref. @ é ` = 113 
Chelsea ee ‘ee ee ee 6 4 8 — 6 28 4 
City of London .. ne 9 8 11à + 619 8 
do. do. 6percent. Pref, 6 8 9% = 616 
County of London eT ee | q 104xd +6/9 616 1 
do. 6 per cent. Pref. 6 6 xd +3 6 6 4 
Kensington Ordinary .. .. 9 | Bical — Eus 
London Electric .. zs as 4 8 1 —_ Nil 
do. do. 6 percent. Pref. 6 6 n — 6 6 8 
Metropolitan ag a sé a 8 96,xd ome @99 
do. per cent. Pref. & & — 9740 
St. James’ and Pall Mall . 10 6 6axd +3 610 8 
Bouth London .. ae o b 6 93 — 619 0 
South Metropolitan Pref. . , 9 9 21/-xd _ 613 4 
Westminster Ordinary ee ee 9 q Byd > r @ 1 9 
TELRGORAPNS AND TELEPHONES, 
Anglo-Am, Tel. Pref, ee oo 6 6 4 pars 6 q 8 
do. Def. ee ee 80/- 86/6 23 — 6 16 
Chile Telephone ee ee ee 8 8 P bed 618 8 
Cuba Bub. Ord, oe ee ee 6 6 q — ? 6 3 4 
Eastern Extension eo oe q 8 18 -m og 26 4 
Eastern Tel. Ord. ae cs q 8 187 = og 16 1° 
Globe Tal, and T. Ord. .. ae A i ni — %19 3 
oO. e ee -_ 4 8 
Great Northern Tel... . 8 2 844 — é H 158 
Indo-European ee e. ee 18 18 ces 6 19 9 
Marconi = <a ee .. 26 10 a one 6932 
New York Tel. 4 Be - A & 10 — 490 
Oriental Telephone Ord. - 10 10 2 — 4141 
United R. Plate Tel... ee 6 8 6% + on 80 
West India and Pan, ee eo 2 6d, 1 — 9 4 0 
Western Telegraph és Sé ? 6 182 -_ 16 4 
Home Rins, 
Centra! London, Ord. Assented 4 4 ” 60) _ 680 
Metropolitan sa è oe i 1 a +1 404 
do, District .. . N Nil 16 — Ni? 
Underground Electric Ordinary Nil Nil 1 — Nil 
O, do. A A á ee Nil Nil 6/68 =— Nil 
do, do. Income 6 6 80 — 4 6 6 0 
Forg:en Taams, &0, 
Adelaide aan $ 6 per cent. Pref, 6 6 ayy ane 6 t 6 
Anglo-Arg. Trams, First Pref, 2 a= 91 4 
do. s Ind Pref. ee aia n 
do. 6 Deb. ee 6 6 m 6 —_ q. 15 0 
Brazil Tractions.. . .. . é € 454 —lĵ 8 15 10 
Bombay Electric Pref...  .. 6 6 10 _ 600 
British Columbia Elec. Rly. Pice. 6 6 63 +3 81 4 
do, do, Preferred — Nil 43 — Nil 
do. do. Deferred — Nil 89) +2 Nil 
do, do. Deb. 8} +h 62ixd — 616 0 
Mexico Trams 5 per cent. Bonds — N 27: +1} Nil 
do. 6 per cent. Bonds — Nil 25 +29 Nil 
Mexican Light Common os Nil Nä 7 — Nü 
do. Pref. ee ec Nil Nil | oo, Nil 
do. lst Bonds és Ni Ni sa = 
Mancracronimne OComPanins. 
Babcock & Wilcox a .. lę 16 2 — 691 
British Aluminium Ord, ès 6 9 28 - + 6d. 567) 
British Insulated Ord. ee ee 16 1 12 heared 6 17 8 
British Westinghouse Pref. .. K) +A 6 00 
Callenders .. ee ee ee 16 20 i aga 8 é 0 
de. 5 Pref. oe ee 6 6 4 æ 8 0 
Castner-Kellner .. ee - 20 n Sf, — A 6 $ 0 
Edison & Swan, £8 paid - Ni = = Nil 
do. do, fullypaid >. Nì = ij" = Ni 
do. do. 4 percent. Deb. 4 4 66 _ 6318 
Electric Construction .. .. 6 n 1 = 710 0 
Gen. Eleo. Pref. ee oe ee 6 6 = 6 6 4 
oO. LJ ee ee oe be z 1d — 6 18 8 
ee ee ee ee —_ 8 6 8 
do. Pref, ee ee ee ti & 4 — 6 13 6 
e ber .. ee o 210 10 11g _ ew 3 
Telegraph Con... .. « © @ a -1 6 18 4 
* Dividends.paid free of ineeme-taz, 
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SOME THOUGHTS ON THE 
' LABOUR PROBLEM. 


By W. T. WARDALE, A.M.Isst.E.E. 


In discussing the problem of obtaining greater mutual respect 
and helpfulness between Capital and Labour, most people are 
content to generalise by saying that Capital must cease to 
regard wages as something to be relentlessly cut down, and 
labour simply as a rather awkward money-making device; 
whilst, on the other hand, Labour must cease to regard the 
enhanced output as a sure ground for the *' sack ” the month 
after next. 

Wonder is expressed that the two bodies cannot see the 
very simple sense of the two facts quoted above, and there 
the matter is left; if the matter was so simple, it would have 
been settled long ago. - 

As a rule, the workman will not look at the commercial 
side of the trade which employs him, and, generally, he so 
thoroughly despises the business of selling that he can hardly 
be brought to believe that many articles take more time and 
money to sell than to make. Now, if the workman would 
only attempt to understand the selling, or commercial, side 
of the trade, he would have taken a most important step 
towards understanding the uliar handicaps otten encoun- 
tered by the employer in pudearcannd to find profit for him- 
self, and work and wages for his men. 

Pps Penge us to another point: the workman is often told 
that his employer does not find work for him, but that it is 
the customer who finds the work for him, the employer merely 
acting the part of a greedy middleman, who is quite un- 
necessary. 

Like so many other freely-used phrases, this idea is theo- 
retically correct only for a theoretically perfect state; it is 


not practically true under our present conditions, and even | 


under idealistic and Utopian conditions the connection be- 
tween maker and user could seldom be as direct as this idea 
me , 

ake the case of a man opening a factory for electrical 
motors, and motor-starters, in a district possessing no such 
industry. This man struggles for custom in the open markets, 
and spends time, money, and energy in order to bring work 
to his factory; true, his aim in doing so is to fill his own 
pocket, but in pursuing this aim he is exercising a valuable 
function, and must, in order to carry it through, find work 
for his workmen. 

Now, let this man invent a patent motor-starter which is 
more reliable, and costs, say, 30 per cent. less than any motor 
starter then on the market. As soon as this fact is known 
orders simply flow to his works, and, due to his brains, 
energy, and pluck, he finds work for a larger and larger num- 
ber of workmen. 

Thus, in the present conditions, the employer does find 
work for his workmen; and there are many cases of firms 
which, due to one cause or another, have found work for 
their men for many years, but never a dividend for the 
shareholders. ° 

In the same way, all the great inventors, such as Marconi, 
find work for many thousands of people by creating new 
demands for new apparatus. 

Thus, the successful solution of the commercial problem is 
of the utmost importance to the workman. 

In this connection, the writer knows of a very interesting 
case of the refusal of the workmen to work to commercial 
conditions. The example has the additional merit of being 
in connection with a firm run by the workmen themselves. 

Some years ago the men at a certain shear works quarrelled 
hopelessly with their employers, the upshot being that a 
works fitted with water power was taken, and a co-operative 
and co-partnership firm established. 

Friendly buyers offered to find a market for the goods 
turned out, and there was the added advantage that the 
goods would not have to be designed, but simply made to 
designs supplied. 

The outcome of the adventure, which still pursues a peripa- 
tetic way, was as follows:—The workers are in two bodies 
roughly speaking, forgers and grinders: obviously, if the 
forgers do not work the grinders have nothing to grind. The 
district in which the works are situated happens to be largely 
agricultural, whilst the workmen of the locality are enthu- 
siastic gardeners. Living and rents in the country are cheap, 
whilst many of the men have one or two cottages, usually 
left to them by relatives. In consequence, these men find 
that an income of between 20s. and 30s, a week, in normal 
times, will allow them to live comfortably in the style in 
which they were brought up. Not being beholden to any 
capitalistic boss, they knock off when they have earned the 
amount which will last them for the next week, and devote 
the rest of the time to gardening and other pursuits of which 
they are fond. The writer knows for a fact that several 
times there has been risk of serious trouble, and of the works 
being shut up, because the grinders, who wish to make a full 
week, and to earn, say, 50s. or thereabouts each week, are 


CAPITAL AND © 


demand. The object was simply to 


ê 


hung up by the forgers refusing to work more than three or 
four days a. week, the attitude being, ‘‘I’ve got enough for 
myself this week, and I’m not/ going to work any longer for 
anybody who wishes to make more.” . In times the 
concern finds that it only gets the dribblings which are left 
over from the market when other firms are full up. The 
factors and merchants cannot be humbugged by waiting on 
the pleasure of the gardening fraternity. Naturally, the more 
industrious men become irritated at this sort of thing, but, 
having a stake in the concern, cannot close the place down 
without some pecuniary loss to themselves. 

If these same men, who will not work a full week, were 
to walk up to the local tobacco shop and be told by the 
proprietor, ‘‘Oh, I’m not selling any more this week; I’ve 
made my week’s living, I’m going fishing to-day and to- 
morrow; you can have some more tobacco on Saturday, when 
I come back,” they would be positively enraged at the 
tobacconist treating them to their own medicine. “How,” 
they would ask, ‘‘does he expect to gs his trade if he 
won’t consider his customers?’’ They, however, tell the 
prospective buyer of shears that he must wait their good plea- 
sure. They neglect the commercial proposition, and the result 
is that, in normal times, what could be a really well-filled 
busy works simply drags on earning no more than a pittance 
for anybody. i 

Thus, the neglect of the commercial factor must cease; 1n- 
stead, the workman must be brought to realise that wrapped 
up with this same factor is that of increased output, which 
will mean a full order book for his employer, and a full and 
regular wage-packet for himself. How is he to be brought 
to realise the truth of this fact, and what is the obstacle now 
standing in the way? The answer is: Suspicion. a 

Why, and how, has this suspicion arisen, and why is it 
so stubbornly maintained? And to what lengths does it 
lead the workman? It will be best, perhaps, to answer the 
last query first, by giving an example of the dire effects of 
this feeling, the example being well known in the quarter in 
which it happened. 

Many years ago, a well-known firm of engine-builders, 
whose care for their men was well recognised, decided to 
give the men employed at their works a chance to save money 
at a rather more rapid rate than usual. To this end, they 
arranged to take what savings the men cared to leave with 
them week by week, allow 2} per cent. interest from the firm, 
bank the whole with a well-known banking company, who 
were prepared to give another 23 per cent. on the amounts, 
making the rate of interest 5 per cent. in all. Note that this 
money was not used in the business of the company, but 
was withdrawable at very short notice, or in small sums on 
show the men what could 
be done by regular small savings of their own money, and to 
encourage thrift by a good rate of interest; this interest of 
5 per cent., by the way, was given at a time when debenture 
stocks were issued at 34 per cent. to 4 per cent. at the 
outside. ; 

For some time the deposits grew, and it almost seemed as 
if some real and lasting good was to be the outcome of the 
scheme. Then, without any warning, without any shadow 
of trouble looming on the horizon, the deposits were with- 
drawn first one by one, and then by larger and larger num- 
bers of men, until in three months from the start of the un- 
usual withdrawals there was not £10 standing to the credit 
of the scheme. It might be thought that rumour had set 
about the report that the firm were in low water; this was 
not so, and, incredible as it may seem, the sole reason for the 
emptying of the savings account was that some jaundiced 
and envious individual had gone round the works and told 
the men concerned the following tale: “ Ah, it’s all very 
well you thinking that it’s being done for your benefit, but 
wait and see! All they want to find out is how much you 
are able to save, and to reckom úp how much you have over ` 
what it costs to keep you. You see if, in a few months’ time, 
they don't use the fact of so much having been saved to cut 
wages down. It’s been done before, with similar tricks, at 
So-and-So’s place (mentioning works where rate-cutting mana- 
gers had been allowed full sway), and it will be done here as 
well.” That tale, and that tale alone, told first to one, and 
then to another, with references to other works, settled the 
whole matter. . , 

The heads of the firm satisfied themselves, after full in- 
quiry, that the cause of the withdrawals was as stated above; 
small wonder that it effectually put an end to the philanthropic 
interest they felt in their men. 

Most people would state that the above distrustful and sus- 
picious attitude was simply and solely due to the unscrupulous 
rate-cutting indulged in in practically every engineering shor 
in the district at that period. The matter, however, goes 
further back than this, and is much more deeply rooted in 


the men’s minds. 


The writer has satisfied himself, as the result of long and 
careful inquiry extending over many years, that the root 
cause is the wrongs inflicted on the working population in 
the early days of the rise of the industrial system. 

In particular, the manner in which children of extremely 
tender age were worked long hours under cruel supervision 
is largely to blame, not only for the bitterness felt by the 
workman toward his master, but also for the spirit of dis- 
trust shown even towards a well-meaning employer, and for 
the often short-sighted policy which the’ men adopt and are 
ready to follow. ; ' 
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The Lancashire or West Riding workmen of to-day have 
spoken with the men who, as children, went through the 
terrible times so well and strongly condemned by Prof. 
Sadler. It has not been a matter of reading or hearing of 
such things being done in far-off lands; the mischief was 
perpetrated on their own fathers and grandfathers, and per- 
haps, even worse still from a national point of view, on their 
mothers and grandmothers. 

In consequence of this treatment, the workman of 70 years 
ago not only learnt to distrust the master, but, by the 
process he endured in the mills at a very early age, practi- 
cally had his mental faculties blunted and stunted. The rame 
thing happened to the women of that class and generation ; 
in consequence, the children raised from such parents cannot 
be blamed if, in addition to a feeling of bitter opposition 
towards the employing class, they were born with a very 
stunted and short-sighted outlook on life. 

The men had to have Trade Unions to get fair play; 40 
years ago most unions had to fight for existence. Can it be 
wondered at that, now they have become strong, they should 
be used at times in a short-sighted and tvrannous manner? 
If one rears up three generations to learn as a basic fact that 
they can only secure a living wage and decent conditions by 
being ready to fight the employer, what else has one the 
right to expect than the present-day distrust and short- 
sighted policy of most of the union members? . 

Those members of the unions who have worked themselves 
into leading positions generally get the opportunity to study 
the economic side of the matter from a better and more all- 
round point of view than the ordinary union member can 
hope to have; and what is the consequence?» Simply that 
as soon as these more enlightened views are put forward, the 
leader in question is dubbed a traitor, and his arrangements 
with the employers flouted and flung in his face. The eyil 
has, of course, been aggravated and perpetuated by those 
managers who, often sprung from the men themselves, have 
taken a delight in cutting wages and prices, and, wherever 
possible, making of no avail the concessions obtained by the 
men from the employers. The workman of 50 years ago told 
his son to watch the employer, who would try to deceive him 
at all times and at every opportunity. He also solemnly 
warned him that if too much work was done in one month. 
or a machine capable of increasing the output was permitted 
to be used, then the next month or two would. as sure as 
the sun rose, see unemployment, and the permanent “ sack ” 
for many of the men. He also handed down the tradition 
that the commercial problem did not matter to the man. 

The younger workman found out pretty quickly, owing to 
the machinations of the rate-cutting, nigger-driving manager, 
that the first portion of his father’s advice had come literally 
true, and that he got nothing from the employer which he 
could not, through bis union, force from him. 

Can we wonder, then, that the other two traditional 
axioms of the workman, handed down by the same father 
who had warned him of the rate-cutting manager, have been 
accepted by him as essentially true? Thus, the matter of 
removing this unhappy feeling is no light one, as the cause 
iS tar deeper than is usually believed. 

Only years of absolutely straight working will restore the 
faith in the employer, which is so necessary for securing the 
heat results. The slightest sharp practice, or shm tactics on the 
part of any manager or foreman will at once arouse feelings 
which it has taken perhaps years to allav; and after the war 
these men must no longer be allowed the freedom they have 
enjoyed. They must be given to understand that any sharp 
tricks in connection with the men will be punished sharply 
and drastically. 

The workman, on his side, must be ready to forget old- 
standing ideas and prejudices, and must, when he sees fair 
working, meet it with fair working in return. He may be 
assured that if he will-not work with the employer, and will 
not consider and allow for commercial conditions, trade 
will decline, and employment at good wages become an im- 
possibility. The evil done 80 years ago is not the fault of the 
employer of to-day; but he is often made to suffer for the 
things done in that far-off time. As a class, he has paid the 
full penalty for the mistakes of those early days, and this 
fact ought to be, and will have to be, recognised by the 
workman. 

Jet the employer who is irritated by the surly responses 
to his well-mneant efforts bear in mind the cause of that surly 
attitude, and let him stretch his patience even a little more. 
Let the workman look to such places as Port Sunlight and 
Bournville, and remember that these happy industrial towns 
were founded, not by being forced out of the employers in 
question—that would never have been possible—but by the 
goodwill and good wishes of the emplovers towards the work- 
wople, 
i ret the workman take an interest in the commercial side 
of his trade; let him save up money collectively, not for the 
purposes of a strike fund, but for investinent in the business 
at which he works. Such a policy pursued for 20 years would 
result in many more workmen being able to avoid seeking the 
shelter of the workhouse in their declining vears. ; 

The idea is not impossible; it only needs the difficulties on 
each side to be understood and appreciated in order to set 
on foot progress towards that desirable end. i 

The object of these notes has been to state those difficulties, 
in the hope that it may perhaps assist their solution. 


HIGHER BOILER PRESSURES. 


OvkR contemporary Power, in a recent issue, recorded the 
omnions of some well-known American engineers on the 
question of higher boiler pressures, amongst which were the 
following :— 

Mr. F. HOpGKINSON (Westinghouse Co.) considered that 
the only diticulty was the boiler (for pressures such as 600 Ib. 
per sq. in.), and suggested some form of flash boiler. For 
the turbine it only meant the use of heavier parte for the 
extremely high pressure end at a small increase of cost, and 
in view of the theoretical gain of 10 or 12 per eent. it wa» 
Important to secure it. 

Mr. Samvet Insti. (Chicago) thought there waa quite a 
possibility of operating turbines and boilers at pressures as 
high’ as 1,000 lb., and regretted that the large-size turbine 
was being developed before the question of higher boiler 
pressures was settled. 

Mr. R. J. S. PicGotr (Remington Arms and Ammunition 
Co.), pointed out that the vacuum limit was practicalls 
reached, and as regarded higher pressure and superbeat the 
characteristics of metals emploved prohibited higher tem- 
peratures than about 700 deg. F. He did not much favour 
an exceedingly high pressure, say, 600 1b., with compars 
tively low superheat of 100 des. F., for the reason that the 
most serious windave and friction loss occurred in the a.r 
stages of the turbine; reducing the superheat would advance 
the dew point well into the H.P. stages. The first wheels of 
some of the 30,000 and &5.000-KW. turbine units bad an 
efhoency of but 48 per cent., and although much of this 
apparent loss was recovered in later stages, the advancing of 
the dew point would increase losses due to wheel friction 
Boiler plant might be designed for a normal temperature of 
HW deg. F., but it was certain that this would inerea at 
times to 700 deg. or 750 deg. F. 

Mr. R. H. Rice (General Electric Co.) favoured all pre 
positions tending to raise the limits of steam pressure and 
temperature, but pointed out that with high temperatures. 
considerable heat losses occurred at starting and stopping. 
and that such plant would be best used on 24-hour Toads. 

Mr. L. C. LOEWENSTEIN (General Electric Co.) said his com- 
pany were prepared to handle temperatures up to 300 dey. F 

Mr. FREDERICK SARGENT (Sargent & Lundy) said that beth 
the General Electrice Co. and Westinghouse Co. claimed that 
there would be no trouble about building a turbine for pres- 
sures of 500 or 600 Ib., and temperatures of 700 to 750 deg. F. 
Several people, including Messrs. Babcock & Wilcox, were 
investigating types of boilers suitable for higher pressures, but 
preliminary designs along established lines were very costly 
In the meantime, his firm decided to use the bighest pressure 
suited to the present type, and the boilers at the Joliet (IIL) 
station were designed for 350 lb. pressure and 25 deg. F. 
superheat. He further referred to the experimental plant of 
the B.T.H. Co. at Rugby (which was briefly described in our 
report on the I.M.E.A. proceedings in June last). Welded 
steam joints in pipe flanges and valves were now being used: 
the 35,000-KW. set at the North-West (Chicago) station was 
treated in this way—a thin weld being made inside the bolt 
circle, to seal the joint only, which was held together by bolts. 
as usual. High temperature could be obtained by low pressure 
and high superheat, but the economy would be greater if both 
the superheat and pressure were high; the present Limit was 
given by the manufacturers of machinery. The raising of the 
average temperature would be an advance, and could be ob- 
tained by superheating the exhaust from the high-pressure 
end of the turbine before it entered the low-pressure end. 
Which in conjunction with high initial temperature would give 
a high average temperature. When this was done, and pro- 


‘ vided present boiler, superheater, and economiser efficiencies 


could be maintained, a KW.-hour should be available at the 
switchboard per lb. of high-grade coal. l 
Prof. E. F. MiıLLeR (Mass. Institute of Technology) said he 
believed that many new plants would in the not distant 
future be designed for pressures approaching 600 lb., and be 
knew one plant which had been considering such pressures. 
Dr. FERRANTI wrote emphasising his belief in the necessity 
of much higher pressures and temperatures in order to 
secure the greater economies which modern conditions of 
power generation demanded. í 
Prof. W. D. Ennis (Brooklyn Polytechnic Institute) 
pointed out that thermodynamic considerations favoured high 
initial pressure rather than high superheat, as essential to 
efficiency; unfortunately, pressures had to be exceedingly 
high in order to get a temperature range even reasonably 
good. In modern plants steam temperatures of 550 deg. F. 
were common, which with saturated steam would involve à 
pressure of 1,062 lb. per sq. in., so that a compromise was 
necessary, and the highest practicable pressures with propor- 
tionately high superheats were employed. The frictional losses 
of a turbine were proportionate to the density of the steam. 
and high pressures increased the density, while superheatng 
at any pressure decreased it. With fixed exhaust pressure. 
the expansion of dry steam led to greater liquefaction, as 
the initial pressure was greater. Particles of moisture due to 
liquefaction caused friction and wear, and superheat wee the 
preventative. In European practice in the last five year 
steam temperatures up to 1.000 deg. F. had been, if not 
common, at least commercially feasible. particularly in the 
locomobile. Boifers with small water tubes would probably be 
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suikible with only minor modifications up to 350 or 400 lb., 
and on account of their reduced efficiency owing to the 
increased chimney temperatures, economisers might become 
standard equipment, as in Europe. As regarded engine pres- 
sures, he mentioned that Diesel engines regularly used 550 
lb. compression, and many hot-bulb semi-Diesel engines with 
300-lb. compression realised sudden maximuin pressures of 
-about 550 Ib. 

The Babcock & Wilcox Co., in the Prime Movers Com- 
mittee report (N.E.L.A., 1916), mentioned that they had in 
course of construction a number of large boiler units for 
-350 lb. working pressure with 250 deg. F. superheat, follow- 
ing standard lines, but of heavier build. Inquiries regarding 
boilers of 500 to 600-lb. pressure with steam temperatures 
of 700 deg. F. had led to experiments which showed that 
such boilers could be manufactured as a standard commercial 
article If required. For 350-lb. pressure, the increased cost 
tor large units over 200-225 lb. pressure would probably be 
about 20 per cent. The question appeared to be whether the 
advantages of the higher pressures with 700 deg. F. tem- 
perature limit would compensate for- the difficulties, in com- 
parison with 350 lb. working pressure and 700 deg. F. tem- 
perature. With such a temperature limit the problems to be 
solved were probably entirely outside the boiler and furnace. 
_ An insarance view quoted was that any tendency greatly to 
increase the working pressure was likely to cause an increase 
in failures of such apparatus; the increased hazard resulting 
from explosions would also require to be met by a com- 
pensatimg increase in insurance rates. 


THE VOLTAGE REGULATION OF ROTARY 
CONVERTERS. 


By G. A. JUHLIN, M.LE.E. 


(Abstract of paper read before the INSTITUTION OF 
ELECTRICAL ENGINEERS.) | 


- (Concluded from paqe 306.) | 


Booster Control.—This method of voltage control is em- 
ployed to a great extent for all classes of service. The voltage 
variation is obtained by the use of a synchronous booster 
mounted on the shaft of the converter. The type generally 
adopted is that with a revolving armature mounted between 
the converter slip-rings and armature. The field may of 
course be provided with shunt or series windings, or both, 
in accordance with the requirements of the service for which 
the converter is intended. 

With the booster field unexcited and the converter operating 
on unity power factor, it is clear that the E.M.F. of the 
converter 1s not affected by the current passing through the 
booster, except to a very small extent, due to the impedance 
drop in the booster armature. . 

When the power factor varies from unity, the conditions 
are, however, quite different, as the booster armature react- 
ance is then either magnetising or demagnetising, and the 
tooster armature magnetomotive force must therefore be 
balanced by an equal number of ampcere-turns on the booster 
field. The booster field may therefore require a certain 
amount of excitation, although no change in the converter 
%.M.F. is required. Conversely it is possible ta obtain boost, 
positive or negative, without exciting the field of the booster, 
by producing wattless currents in the converter which will 
produce the excitation of the booster. This feature may be 
of service in cases of emergency, as when it is desired to put 
a converter into service and the bus-bar voltage has fallen 
below the lowest voltage obtainable from the converter under 
normal running. 

From the above it is clear that the power factor is under 
complete control in a booster type of converter, as the influ- 
ence of the wattless current on the B.M.F. can be counter- 
balanced by the excitation of the booster field. It should be 
noted, however, that it is essential not to operate a booster 
converter at a lagging power factor, as this will overload the 
booster field when raising the voltage, and may account for 
the booster not giving its full range in voltage. 

The fact that the power factor can be kept at unity, or 
leading, if desired, is undoubtedly the chief reason why the 
booster type of converter has found such an extensive use. 
Some doubt may be expressed, however, as to whether this 
extensive use is altogether justified, as in many cases where 
comparatively small voltage variations are required, and the 
convertet is not required to give wattless currents for power- 
factor improvement, the reactance control could be employed 
with equally good results. 

In the simple converter all the electrical energy, except the 
sina] part absorbed in the losses, supplied on one side is 
tran sformed electrically and delivered in the form of electrical 
energy oa the other side of the converter. The total arma- 
ture reaction is in this case only produced by the losses in 
the converter, but the distribution over the pole-pitch is not 
uniform, with the result that a certain part is acting in the 
interpolar epace. This must be compensated for by a certain 
number of ampere-turns on the interpole. The armature 
magnetomotive force is under these conditions a simple func- 


tion of the load, and can therefore be taken care of by the 
ordinary coimmutating-pole winding excited by the load 
current. 

When the booster is used, the effect of the converter arma- 
ture is more complicated, due to the fact that a part of the 
electrical energy supplied to the converter is transformed into 
mechanical power and transmitted through the shaft to or 
from the booster, the direction depending on whether the 
boost is positive or negative. In the case of positive boost, 
i.e., When the E.M.F. of the converter is increased, it acts 
partly as a motor supplying mechanical power ‘to the booster, 
which then acts as a generator in raising the E.M.F. On the 
other hand, when the converter E.M.F. is reduced by means 
of the booster the converter acts partly as a generator receiv- 
ing energy from the booster, which is then operating as a 
motor delivering its energy through the sbaft to the con- 
verter. Under these conditions the effect of the armature on 
the interpoles is no longer dependent only on the load of the 
converter, but also on the E.M.F. of the booster. This is due 
to the fact that the alternating and continvous currents are 
not balanced, as in the simple converter, and the converter 
armature, therefore, develops a motor reaction when the 
boost is positive, and a generator reaction when the boost is 
negative. 

The value of this armature magnetomotive force is directly 
proportional to the output of the booster. For example, with 
the booster excited so as to raise the converter £.M.F. 10 per 
cent. the armature reaction would increase the interpole 
ampere-turns by an amount equal to 10 per cent. of the alter- 
nating-current armature reaction, or, if the E.M.F. were re- 
duced by the same amount, the interpole ampere-turns would 
be decreased by an amount equal to 10 per cent. of the 
alternating-current armature ampere-turns. This would, of 
course, mean an increase or a diminution of the flux ‘required 
to obtain correct commutation; and when it is considered that 
as an average the interpole ampere-turns necessary to pro 
duce this flux, as well as compensate for the normal arma- 
ture reaction at zero boost, only amount to about 35 per cent. 
of the armature ampere-turns, it will be readily annreciated 
that.a reduction of 10 per cent. means a big change in the 
strength of the interpole flux. In order, therefore, to keep 
the interpoles at their correct strength at any load and volt- 
age, it would be necessary to provide some means whereby 
the interpoles were automatically adjusted with the load. It 
is, of course, also necessary to vary the excitation on the 
interpoles with varying boost. 

Unfortunately, it is not possible to compensate the arma- 
ture reaction completely, as it is not constant for all positions 
of the armature, but fluctuates to a considerable extent. 
These fluctuations exist in the simple converter as woll as In 
the booster type, but are accentuated in the latter under cer- 
tain conditions of boost l , 

Several different methods have been adopted in order to 
obtain the necessary compensation, all of which involve an 
auxiliary wiuding on the interpole, and in some cases special 
apparatus for varying the excitation of thie winding. In 
most schemes, the variation in the excitation is obtained by 
variation of the resistance in tbe circuit of the auxiliary 
winding, and the accuracy of ihe compensation depends, 
therefore, on the number of steps in which the resistance 18 
changed. The question of rapidity in adjusting the excitation 
is of importance in cases where sudden load_ fluctuations 
occur, and the time lag must, therefore, be reduced to the 
smallest possible amount. 

The problem of accurate compensation of booster converters 
is, as will be appreciated from the above,;not an easy one, 
especially in cases where large voltage variations are required. 

A certain amount of boost can, of course, be obtained with- 
out any adjustment of the interpole excitation, bnt it is very 
limited, and as the conditions of commutation cannot be made 
uniform for all voltages, it is clear that full advantage cannot 
be taken of the material if good commutation is to be obtained 
at all loads and voltages. In other words, a given machine 
would reach its commutation limit at a lower load, if fitted 
with a booster for voltage regulation, than would be the case 
if arranged for reactance control. a 

When inverted running is required and voltage variation 
is necessary, @ booster is essential, if the converter 1s not 
running. in parallel with any other alternating-current plant, 
as reactance contro! cannot be used in such cases.’ This will 
be clear when it is considered that, with a given condition 
of load, to keep the speed, and therefore the frequency, con- 
stant it is essential to keep constant field current, assuming 
a fixed continuous voltage. In ord+r to vary the E.M.F. de- 
livered by the converter, it would be necessary, however, to 
vary the excitation, so that the two conditions are opposed. 
If the converter is running in parallel with an alternating- 
current system, it is possible to regulate the alternating volt- 
age by means of reactance control, as in this case the speed 
of the converter cannot increase, due to the fact that it 1s 
held in synchronism with the system to which it is con- 
nected. Inverted running should, however, be considered 
as an emergency condition, as the rotary converter is primarily 
a machine for transforming alternating current into con- 
tinuous current, and not vice versa. 

The influence of the booster on the losses in the armature 
winding is of some importance and interest. The relations 
between the armature losses in a non-booster converter, and 
in a continuous-current generator with the same winding, 
have been established for different power factors, both for 
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the tap coils and for the whole winding. These ratios do not 
hold good, however, when a booster is introduced, as the 
- resultant current in the armature winding varies for different 
values of boost. That this is the case will be clear when it 
is considered that the ratio of transformation of the converter 
is changed by the action of the boosier. The values of the 
constants giving the ratios of the losses for different percent- 
age of t and power factor are shown in figs. 7 and 8, 
the former giving the ratios for the losses in the tap coil and 
the latter for the average losses of the whole winding. 

The fact that the losses in the tap coila decrease with in- 
ee negative boost is of practical importance in cases 
where full Kw. output is required at the lower voltage, as the 
heating of the tap coils is the limiting feature as regards the 
copper loading of the armature, and higher current densities 
in the armature copper will be possible in cases where the 
voltage variation is obtained by means of a r than 
would be the case if other means were used. 

If the whole range were obtained by negative boost, a 
considerable reduction in the tap-coil losses would be obtained 
at the low voltage, but owing to the increase in the output of 
the booster, the cost of the converter would in most cases be 
increased. 

The reduction in the losses obtained in ordinary cases 18, 
however, of importance, especially in cases where the con- 
verter has to deal with wattless currents for power-factor 
correction. f 

Comparison.—No general statement as to which system of 
control is most advantageous can be made, as this must 
naturally depend on the conditions of the system on which 
the machines have to operate, but a study of a particular case 
may help to bring out the advantages and disadvantages of 
the respective types. i ; 

Assume that two ranges of voltage are required, i.e., 400 to 
440 volts for lighting and power, and 500 to 550 volts for 
traction, a fairly common case. For this voltage variation, 
the booster would required a range of + 75 volts, which 
means that the output would be 15.8 
per cent. of the converter output, on the 
assumption that the full range has to be 
obtained in a smooth curve, which is 
usually. specified in such a case. Assum- 
ing a unit of 1,000-Kw. output, the cost 
of the booster would be in the neigh- 
hourhood of 20 per cent. of the cost of 
the converter alone. 

In the case of reactance control, the 
cost of the converter would be practically 
the same as for the booster control. 
Owing to the reactance and the tappings 

uired in the transformer, the cost of 
this would be increased by approxi- 
mately 5 per cent. of the converter cost. 
A three-pole double-throw switch would 
be required, the cost of which would be 
about 2 per cent. of the converter cost. 

From the point of view of first cost, 
therefore, the advantage would be with 
the reactance control. The size of the 
booster would, of course, be materially 
reduced by arranging the transformers 
with tappings giving 420 and 525 volts 
respectively on the continuous-current 
side and providing a change-over switch 
as in the case of the reactance control. 
The advantage of this arrangement would 
be not only reduced cost, but also im- 
proved conditions from the point of view of commutation, on 
account of the reduced boost. This advantage is more marked 
in large units than in smaller ones, owing to the increased 
difficulties in commutation. 

As regards the power factor, the booster type of converter 
has, as a y stated, the advantage, as its power factor can 
be varied at will under all conditions of load and voltage, and, 
in cases where wattless currents are required for power-factor 
Improvement independent of the voltage conditions, it is the 
only type, suitable. 

hen no leading currents are desired, however, there 
appears little or no reason why the reactance type should not 
be used, as the power factor obtainable on the high-tension 
side is very close to unity over the whole range of voltage, 
and is slightly leading at the higher voltage, and it is doubt- 
ful whether better results would be obtained with the booster 
type, as very close adjustment is necessary to keep the power 
factor exactly at unity, and it should be remembered that it 
Is neces&ary to adjust the field of the converter, as well as 
that of the booster, when changing the voltage of the con- 
verter, in order to keep the power factor at unity. 

With the reactance type of contrdl, it is only necessary to 
operate the field rheostat in changing the voltage, and the 
fact that the power factor is fixed definitely for each voltage 
is, therefore, not altogether a disadvantage, as less skill is 
required in operating this type of machine. Another point 
which should be considered is that if load having a power 
factor of approximately unity is added to a system having a 
low power factor, the conditions are of course improved in 
this respect, so that the converter acts as a power-factor im- 
prover without actually supplying leading current to the 
system. 

In respect of commutation, the reactance control has the 
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advantage, as good commutation is more easily obtained with 
this type. Satisfactory commutation can be obtained witb 
the booster type of machine, but much finer adjustments as 
regards interpoles, brush-gear, &., are necessary with this 
type of machine than with the former type if these results are 
to be obtained. ; 

In many cases sacrifice is made in the moat vital feature 
of the machine, i.e., the commutation, in order to obtain 
the advantage of unity power factor, which may, or may 
not, be realised in actual operation. 

The following summary of the two systems may be con- 
sidered as generally applicable :— 

Reactance type. 
Cost pad ... Cheaper. — 
Power factor .. Cannot be controlled at Can be controlled at 
will for each voltage will for any loed 
and load. and voltage. 
.. Good commutation more — 
readily obtained. 
Range of voltage... Limited (+ 7} per cent. Great range can be 
may be considered as obtained ( + 15 per 
the limit). cent. or more). 


Boostee type. 


Commutation 


Efficiency ... ... Blightly higher. — 
Starting ... No difference. No difference. 
Space ae .. Lesa space required. — 
Maintenance More parts to keep 


| in order. 

The simplicity of the reactance control, coupled with ite 
low cost and advantages in operation, are factors which re- 
commend it very strongly wherever the range of voltages 
required permits its adoption, even at a ce in the way 
of power factor. oo 

We give below a corrected résumé of Mr. A. M. Taylor's 
remarks, which did not reach us in time for our report of the 
discussion last week :— > 
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This paper appears to have for ite object the showing up of 
the advantages of the reacteance-controlled rotary, when used 
in the ordinary way; but a question that is isi 
minds of many station engineers is whether the rotary cannot 
be satisfactorily used ‘‘inverted’’ to a much greater degree 
than has, up to now, been done. 

The use of batteries in a.c. sub-stations has enormously 
increased during the past few vears, and there are many 
sub-stations, especially towards the outskirts of large systems. 
where a large A.c. load is transmitted through the sub-station 
to regions beyond and where, if it were ible to feed into 
the 4.c. network from the sub-station battery, and at the 
same time to boost up not only the A.c. voltage but also its 
power factor, engineers would not hesitate to pay, perhaps. 
25-30 per cent. more than they at present pay for rotanes, 
in view of the considerable saving in copper which would be 
effected in the mains, and of the, in some cases, really serious 
difficulty of being tied up, on the one hand, to D.a, mains 
fed from adjacent sub-stations of higher pressure, and, on 
the other hand, to its own A.C. mains which are considerably 
below the normal. . 

The speaker endeavoured to show, some years , that it 
was financially a safe proposition to put in batteries in the 
more distant sub-stations, even on the basis of unity power 
factor in the a.c. load; much more so would this be the cae 
when the power factor was poor. 

He believes that it is possible to obtain a large leadme 
current from the rotary, both when it is delivering D.O. cur- 
rent to the sub-station bus-bars and also when it is running 
‘‘ inverted ” off these bus-bars, i.e., over the whole %4 hoa 
in fact, and this desirable result can, he believes, be obtained 
in either of two ways :— 

1. A rotary with -w>large external reactance caa be asl 
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ou the “charge,” and the rotary designed to give the correct 
D.C. and A.C. volts when heavily over-excited (i.¢., with a 
large leading current); the reactance, in this case, acting to 
give a heavy positive boost from the a.c. mains to the D.C. 
mains, The same rotary, with the reactance cut out by a 
switch, and with the addition of an a.c. booster (or induction 
regulator) giving a large counter-boost, can again be run at 
a high excitation, and with a large leading current, this 
time *‘ inverted,” and feeding into the A.C. mains. 

The vectorial conditions are. shown in fig. A. e 

2. The alternative would be to have only the a.c. booster 
(i.e. without the reactance), and to have the rotary and 
transformer with as little reactance in them as possible. 

In this case the rotary would be run over-excited on the 
‘‘ charge” as well as on the ‘discharge ” (i.e., when running 
“inverted ’’), and would take a big leading current in each 
«ase. The booster would be used to give a counter-boost on 
the discharge only; or, if found more desirable, it might give 
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by the Incorporated Municipal Electrical Association. The 
objects of the Committee will be :— 

1. To investigate and advise upon the problems underlying 
the supply and use of electrical energy in agricultural areas 
for power, lighting, heating, culture, and other purposes 
for farms, villages, and rural industries. l l 

2. To collect and collate information, and publish htera- 
ture bearing upon the above. l = 

3. To co-operate with agricultural and other associations. 

4. To investigate in co-operation with manufacturers the 
development, manufacture, and adaptation of agricultural 
machinery, and appliances for utilising electrical energy. _ 

5. To promote the exhibition of such machinery and appli- 
ances at agricultural shows and elsewhere. 

6. To offer assistance in arranging demonstrations and 
lectures in ‘conjunction with farmers’ associations, clubs, &c. 

7. To promote any legislation necessary to facilitate the 
application of electrical energy to agricultural areas. 
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Fias. A AND B. 
Er = H.T. Mains: Exe = Slip rings; 6: œ Counter koost, reactance out : 
e, = Counter:.boost. reactance in; ¢, = Reactance. 


a forwazd-boost on the charge” and a counter-boost on the 
“ discharge.” , , 
The vectorial conditions for the forner case are shown in 


fig. B. 

He (Mr. Taylor) would be much interested to know whether 
the sparking conditions would prevent such machines being 
built at reasonable cost. 
to be bigger than is usually supplied; but he believes engi- 
neers would willingly face the cost for the sake of the im- 
proved power factor. 

It is, of course, not necessary that the required boost should 
be furnished by a rotating booster. It could equally be pro- 
vided by, for instance, the new type of static regulator 
described at the meeting by Mr. Juhlin, which also has the 
advantage that it cbuld be added to any existing rotary. 


ELECTRICITY IN AGRICULTURE. 


1.M.E.A. Agricultural Electrical Development Committee. 


At a recent meeting of the Council of the Incorporated Muni- 
cipal Electrical Association, the President, Mr. F. M. Long, 
referring to the paper read by Mr. Kerr at the last annual 
convention, suggested that the Council should take the initia- 
tive in developing this subject. , 

The Council, recognising the important part that electricity 


may be made to play in the better cultivation and greater 


production of the land, and in the extension of rural indus- 
tries, have formed the nucleus of what is ultimately intended 
to be a committee representative of all interests with the 
object of a thorough investigation into the technical and 
commercial problems underlying the application of electrical 
energy for such purposes, by forming a small committee with 
powers to add to their numbers, both from the ranks of the 
Association and from other sources. - 

The Committee consists of Mr. S. E. Britton, city elec- 
trical engineer, Chester, chairman: Mr. F. M. Long, city 
electrical engineer, Norwich (President, I.M.E.A.); Mr. H. 
Faraday Proctor, city electrical engineer, Bristol; Mr. J. 
Christie, engineer and manager, electric supply department, 
Brighton; Mr. S. T. Allen, engineer and manager, electric 
supply department, Wolverhampton; and Mr. F. Ayton, engi- 
neer and manager, electric supply department, Ipswich. 

Mr. W. T. Kerr, city electrical engineer, Hereford, has also 
been added to the Committee, and two sub-committees have 
been appointed to deal with publicity and technical matters, 
with Mr. Kerr and Mr. Jong as chairmen, respectively. 

The Oommittee will be known as ‘‘ The Committee on the 
Development of Electricity in Agricultural Areas.’ formed 
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No doubt the booster would have 


When the Committee have formulated definite proposiis 
for consideration and discussion, and compiled the necessary 
data and information, it is intended to invite kindred bodies 
to nominate representatives to serve on the Committee. 

All communications should be addressed to the chairman., 
Mr. S. E. Britton, city electrical engineer, Chester. 
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Sir Oliver Lodge and Electroculiure.—According to the 
Birmingham Daily Gazette, Sir Oliver Lodge, in a recent 
interview with reference to the forthcoming experiment in 
electroculture on some 50 acres of cereal and other field crops 
at Huntingdon Court Farm, near Hereford, said the scheme 
outlined was apparently what was desired rather than what 
had been settled; at any rate, the Agricultural Electric Dis- 
charge Co. had not, he thought, been consulted. 

A large scale experiment on the electrification of crops, pro- 
ceeded Sir Oliver, might with wisdom have been made by 
the Government many years ago, but they left it to private 
enterprise. The Agricultural Electric Discharge Co., of 
Gloucester, had gone into the matter in detail, and carried 
ont the pioneering work without any State recognition and 
at a loss to themselves, but they had thereby gained some 
experience. They had supplied plants to the Board of: Agri- 
culture, and two had been working for Prof. Priestley, of 
Leeds, for a couple of years before the war. One had been 
supplied to the United States Agricultural Research Depart- 
ment. Another was working in Java, one in Norway, and 
six were supplied to Germany before the war. A few others 
had been erected in England and Scotland. 

But all these must be regarded as experimental iñstalla- 
tions for the purpose of gaining experience as to which kind 
of discharge was most effective, and under what climatic 
conditions electricity was of most use, bearing in mind alse 
that all agricultural experiments were necessarily slow be- 
cause until the crops were reaped the results could not be 
scrutinised, and that conditions of failure, just as much as 
conditions of success, had to be examined, for both were 
instructive. Then, again, some reasons were very wet and 
some very . When there was plenty of sunshine it was 
possible th-4 electrification was not much needed, and when 
there was « very wet season the crops might be inferior 
whether electrified or not. 


Electroculture Experiment at Southport.—An interesting 
experiment in electroculture is to be made at Southport. 
where Mr. M. Ashley has been granted permission by the 
Food Supplies Committee to rent two 10-rod plots at Crow- 
lands on which to carry out a scheme of electrical cultiva 
tion. The land adjoins the electricity works, and arrange 
ments have been made for the supply of the necessary cur- 
rent. Messrs. M. Ashley, Ltd., electrical engineers, are 
manufacturing the plant, and undertaking the other ex- 
penses, and Mr. Black, the borough electrical engineer. is 
assisting the project as much~as_ possible. 


’ 
Y- 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear unti: 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we hare the writer's name and address in our possession, 


Electric Radiators. l 

Referring to '‘ Experiment’s” article on radiators in the 
issue of March 2nd, I do not consider that he is wholly cor- 
rect in his conclusions. Writing simply as an observer, like 
himself, I rather think he misses the chief point of the elec- 
trical radiator. This heater is used chiefly as a convenience 
heater. For regular heating (for obvious reasons) it has not 
a large field. In consequence, the public demand a radiator 
which will give a cheerful glowing effect immediately it is 
switched on. . 

An element of the type he suggests would take some time to 
build up. Further, there would appear to be no gain by 
placing a spiral in afhorizontal position; a larger area is lett 
for the cold air to play upon—hot air will rise, and there will 
be convected heat just the same. In the case of vertical 
spirals, the air passing the lower coils is heated, therefore 
hot air passes over the upper portion. 

It is agreed that more radiant heat is required, but this prob- 
ably means sacrificing the outstanding feature of the electrical 
radiator, i.e., the production of a real red heat as soon as it 
is switched on. 

There should be no considerations in the design of a radiator 
to prevent the bars froin reaching a high temperature, as the 
radiant heat ernitted increases proportionally with the in- 
crease in temperature. 

It is doubtful whether primarily the failure of the lamp 
radiator can be attributed to too much convected heat. I 
should rather suggest it was lack of thermal storage. The 
filament-of the lamp being in vacuo, practically 100 per cent. 
radiant heat is given off. Glass is not totally opaque to heat 
rays. It is granted it has a high capacity for sifting these 
rays, but it is to some extent diathermancus, and there is 
the probability that it is more so as the temperature is 
increased. Radiant heat also is emitted from the heated glass. 


F. Cope. 
Stanley, March 19th, 1917. 


Curious Trouble with Lead-Sheathed Cables. 


Being interested in the cause of the above trouble, and 

after observations extending over many years leading me to 
a somewhat different conclusion to the various causes set out 
by your other correspondents, I should be glad to hear if 
anybody has ever expenenced a similar trouble tQ the one 
mentioned by Mr. G. W. Partridge, on either buried or man- 
hole joint-boxes of the brass gland type, i.e., one in which the 
lead sheath has been plumbed on to a brass pland which 18 
then screwed up to the cast-iron or lead containing box sur- 
rounding the joints; for, although I do not consider this an 
ideal type of box, after many years’ expenence with boxes 
of this type, [ cannot record one of this type having failed 
in the way in question. . 
"The previous correspondents all appear to me to be of 
the opinion that the trouble is one peculiar to joints on cables 
“drawn-in, but this is not so, for I have had trouble on 
enbles laid “direct © and laid “solid ©” in wooden troughs. 

Whilst I do net suggest that it is from the same cause, it 
might interest some to know that I have had experience of 
two drums of cable (three-core F.LT., paper insulated, L.S., 
S.W.A.) in which a very similar trouble extending completely 
around the cable, in both cases within a couple of yards of 
the running end, was apparent before the cable end was 
released for pulling in from the drum. 

A. R. Chaytor. 


Dewsbury, Mareh 13th, 1917. 


The ‘‘ Bauer’? Qualimeter. 


Our attention has been drawn to a note, on March 2nd, 
to the effect that Messrs. F. R. Butt & Co. have applied for 
and obtained a licence to use the German patent No. 25,101 
of 1912, the instrument being known as the “ Bauer” Quali- 
meter. i 

In this notice it is stated that Messrs. Butt & Co. have had 
ditħeulty in getting these instrunents from our firm, who 
had previously obtained a licence to manufacture them, and 
that thev therefore concluded that we were not in a position 
to manufacture. 

We beg to state that we are making these instruments in 
considerable numbers, and that Messrs. Butt & Co. have 
from first to last only placed one order with us, which order 
has long ago been fulfilled. 

We do not know why the Controller of Patents did not ask 
for our evidence on this matter before taking further action, 
but as a statement such as that inserted in your paper is apt 
to do us harm as leading makers of X-ray apparatus, we 
should be very glad if you would insert this contradiction. 


: Newton & Wright, Ltd. 
Londen, W.. March 16th, 1917. 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Mes-es, W. Pe Peeomescen A ter. 
Rlectrical Patent Agents, 285, High iolburn, Feston WEC. me 
Liverpool and Bradford. 

3,208. © Dynamo.” T. Coorer. March Sth, 
3,255, 3,236. “ Electric controllers, &e.' J. Astinsom & G., Fams. 

March 5th. 

3200. “Cse of relays for tek grapbic, &c., purposes. H W., Suna 

March Sth. 

3,253. “ Electric heating elements.” L. G. Catster. March 5th. 
3.208, * Miners’, &c., electric safety Limps."" O. O1onaw March 55 


3,974. Dynamoelectric machinery.’ Lancasnike DiĒxamoe à Moro Co, 
anD G. E. Mason. March 6th. 


3,28). “ Electrochemical process for treat nent of me tallie ors.” C O. 
Gairkiti. March 6th. 


3,290. “ Elætric controlling of locks of lakem, A“ A A, Gow 
March 6th. 


3.299. ‘Systems of control for chectrie motors.’ 
TON Co. (General Electric Co... USA.) March th 


3,318 ' Control and regulation of electric furnaces.’ Brows, Boveri vo 
Co. & A. Gray. March tth. 


3,367. * Spark plug intensifers." O. G. Sicer. Marith 7th. 

3,360. *“ Telegraphic relays." J. A. Frewinc. March 7th. 

3,368. " Electrical marine depth indicator. E. A. S. Swisso. Marh TA, 

3.394. Reguliting or controlling systems for electric motors © Eiecwr 
AND ORDNANCE ACCESSORIES Co, & J. Ercneiis. March Trh. 


3,400. “ Electric lighting systems for motor road vehicles" FL D OW 
Gordon. March 7th. 


3.401. “ Electric lamp for miners, &e." F. D. M. Gormow. Marrh Th 
$422. “ Welding or sintering tungsten ingots, &e." M J nwu, Mar > 


DRITICSH THowscm-He. ~- 


3,423. “ Compressed tungsten powder and production of seme.“ Mf. 
Issi. March 8th. 

3,425. t Electrical contects. M. J. issuu. March Sth. 

3,426. ‘ Electric furnaces." M. J. Iļ{sueL. March mth. 

3,437. “ Systems of electrice motor control.” British Titossox-Hotss s 
Co. (General Electric Co., ULS.AS. March Nih. 

3.464. “ Magneto-clectric machines for ‘uniti in inteernakherombustios = 
gines," M. S. Conner. March rh. 

3.476. " Regulating volta of alternating-current sistem V A M Taves 
March Oth. 

3,485. ‘ Electric welding or soldering.” L. Twrrpare A QoastAre C 
March th, f 

3486. “ Electric welding or solderingt of metals.” QtasprAne Co & WoL 
Cork. March Oth. 

3,494. " Electric furnaces.” Bretisn Trowsos- Bot ston Co. (Genera E> 
tric Co., U.S.A). March 9th. 

3.524. ©“ Fleetric heating elements." L. G. Caunter. Mirch 9th 

3.531, ‘ Machine switching telephone system" F. R. McBean, L. Peo 
kowsky & Western Evectric Co. March 10th. 

3.534. Trolley pole head for tramears, Xc." J. Perur. March In. 

3,349. " Disconnecting bows for electric cables. W. T Hewisy’s Tui- 
crarn Works Co. & E. Mook. March 10th. 

3.551. ‘ Apparatus for direct conversion of energy of motion of water © 
other dielectric into electric encores, and conversely for conversion of enc: 
energy into the motion of mass.” A. Yousxo., March 10th. 

3.508, ‘Apparatus far reception and utittsation of electri earrent om 
pulses.” Serecrive Stesa Co X Wo J. Lyoss. March Tart 


PUBLISHED SPECIFICATIONS. 


1915. 
13,888, DyĚnamso-FieCTKRIC Micnines. F. A. Hews Nealanao Pateri, bte 
September 30th, 
14.500, RADIO-TFLEGRAPHY. J. Rethenod & E. Girardeau October 10 
(October Toth, 1914.) 
217,615. Leapiwe Cons FOR SUPFRIMPOSED. TRLErHONE WORKING anp otis 
reqposes. ©. E. Hay & H. W. Sullivan, December 16th 


1916. 
The numbers in phrenth: ses are those under which the specficaueans wir 
be printed and abridged, and all subsequent: proceedings will be taken. 


` 


99346. Kirerric AIR Peri yYING OR CONDITIONING APPARATUS. A. F. Rer 
February 16th, J16. (104,019.) . 

9347. On-cooreo Erectkic TRaxsktorwers, A. F. berry February Ier 
1916. (E O20.) 

2.547. DysaĮso-ELECTRIC Macmineki. Lancashire Dynamo & Motor Co, ar 
H. B. Whitmore. February 2łst, 1916. 104,027.) 

3.336. INCANDESCENT Faererkice Lames. J. T. Corneille & E, R. Gri- 
March 6th, 1916. 104.039.) 

3.707, Mount FOR Maenkero DistrRiRutToRs E. J. J. Salmen., Ment 
I4th, 1916. (104,046.) 

4.186. Raunway Sicnatsinc. J. P. O'Donnell & S. L. Glenn Moreh di. 
1916. (104,052.) 

5,343. Evectric Lawruoipers. A. P. Rutherford. Apri! 12th, Sie 
QUOTO.) 

5.807. DISTANCE-OPERATED MbCTANISMS AND SIGNALS CONNECTER To Eveccr: 
Surrey Systems. H. E. Angoli, W. Duddell, A. H. Dykes, H. Wo Harder 
and C. Oliver. April 20th. 04.077. 

3,986, APPARATUS FOR Proptersg CoLOUR Eerects ot Turvires, Mose 
Hais, AND THE Like. W. E. Grant. April 26th, 1916. (Addition to 2,256 lt. 
(104,081.) 

6.003, Licutine Brvaxes. British Phomso1-Houston Co. & R F Peckhes 
April 26ih, 1916. (10-4,082.) 

8.959. ExectricaL Bonoinc Jexction Boxts FOR uske oo wernt Miktat 
SHEATHED WIRES AND THRE LIKE. G. S. Boothroyd and Callender’s Cable an? 
Construction Co. June 26th, 1916. 104,106.) 

9.079. SPARKING PLUGS FOR INTEKNAL-COMBUSTION Exnames. D. McGrege 
June 28th, 1916. (Cognate application, 11,099,136.) (104,107.25 

4609, Electric INcANDESCENT Lamps, anD METHOD OF AND Mess B“ 
PRODUCING THE SAME. Deutsene Gasgluhlicht Akt. Ges. (Auerges), September 
Mth, 1915.  (101,622.) 

14.068. METHOD AND APPARATUS APPLICABLE IN REPalRING Evectar Poro: 
TRANSMISSION MASTS FOR OVERHEAD CoxpuctTors. J. A. Husebye, Omè: 
4th, 1916.  (104,131.) 

14.276. Contacts or Exectrric Circuit INTERRUPTRRS. Britisk Westinghc o> 
Electric & Manufacturing Co. October Ath, 1915. 101,796.) 

i 


THE 


 BELECTRICAL REVIEW. 


No. 2,053. 


Vou, LXXX. MARCH 30, 1917. 


ELECTRICAL REVIEW. COAL 


WINDING PROBLEMS. 


PES 


. . ‘ 1 h 80, 2 N . 2,053. es 7 . . 5 = . 
vae Tae CONTENTS: March 80, 1917 (No In his presidential address to the South Wales Insti- 
Coal Winding Problems a. 337. tute of Engineers, Mr. Hugh Bramwell took as his 
Women in the Engineering Industries ... ive es w. 338 bi a Be weer ; hae 

Some Notes on the Electrical Driving of Workshops and subject The Raising of Coal from Vertical 


Factories, by A. T. Bullen se 339 


Equipment of King George Dock. Hull (illus) an Shafts,” tracing the various historical phases of the 


The Voltage Regulation of Rotary Converters... eos we 343 subject from as far back as 1750-65, when the hand- 
(orrespondence— : Ach avto the . 

Electricity Supply Rates and Government Contracts se 344 winch gave way to the horse-gin, and hourly outputs 

The Controller Dram nee oes eae eee a. 344 of 10 to 20 tons of coa r P ; 

Oil-Immersed Circuit Breakers for use on Continuous : I we k raised, up ae the present 

Gasent Suplice: Sac Stade, oe ee. o o, E when the electrical winder is rapidly estab- 
i i © i S i eee 3 ) E : ° = ye ° . 

A ar a peat ee ee ioe lishing itself in favour. With the introduction of 
Fee ee Localisation 6... 0 ese teen tent Se steam winding, speeds and outputs greatly increased, 
Legal A res is pis Ris ae a ao and in 1894 four and six-ton loads were lifted at 
Notes from Canada... es aoe s wee So wae 347 ; : : os 
he de Gtatiatice of Canad ae average speeds of 35 ft. per second, giving outputs 
Business Notes ac à ad: oat cage, a Shieh zi of 350 tons an hour; at the present time, however, 

tes 200 eee eee s.q eve eee ove ooo ooo 5 A 7 . 
City Notes . se ae ee. | 335 a reversion has taken place in South Wales to slow- 
Stocks and Shares e.o eve e.o e.o eee eco eee 357 S yee 1 1 i E ’ 
Scared y conver ea OT I d winding with a materially heavier load than 
Exports and Imports of Electrical Goods during February, 1917 359 has hitherto been adopted. 
i ini ST e e.o. e.o 0 . 

Hj o Ea DESHT A | Up to 1870 the ropes were usually balanced in 


Frequency Changers (illus) se ave tee ee ee BB deep mines by means of balance-chains working on 


Diesel Engine Users’ Association... eas sts ees ... 363 ; ; 
Foreign and Colonial Tariffs on Electrical Goods... e. 363 the drum-shaft and dropping into shallow staple 
New Patents Applied for. 1917 ove ove ase ee 364 pits. About 1874 the balance-chain method gave 


eee eee 364 


Abstracts of Published Specifications sse T 
Advertisement page xx 


Contractors’ Column eae ise sv 


ee ee 


THE ELECTRICAL REVIEW. 


place to tail-rope balancing or to the conical drum. 
About 1905 the cylindro-conical drum was intro- 
duced, in which the acceleration of the masses 
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is supposed to be completed and full speed 
attained with the two ropes on the maximum and 
minimum diameters respectively. 
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= In 1914 the author introduced the subject of re- 
coiling the rope on itself in layers, to the Institute. 
this being a means of keeping the diameter and 
width of drum. within practical limits, where con- 
siderable rope-carrying capacity is required. The 
author gives an appendix containing a comparison 
between five more or less representative types of 
winding plants, which disclose the struggle between 
load and speed. l 
The Wearmouth “ B”’ Pit engine of 1868 repre- 
sented a reversion to slow speed with a heavier 
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that the load is maintained, but speed increased (the 
three examples give max. and av. speeds of 45 and 
36, 50 and 363, 59 and 38} ft. per sec. respectively. 
with coal loads of 8,960, 9,856, and 10,080 Ib. res- 
pectively). These are followed by the Cwm (Llantwit 
Fardre) electrical winder of 1914, again showing a 
reversion to slow speed and heavy load; in this case 
the max. and av. speeds are 28 and 21 ft. per sec.. 
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1 91 F ED ITI 0 N and the coal load is 26,880 Ib. The Penrhiwceiber and 

Cwm winders each have a capacity of 360 tons per 
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hour in full work. | 
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controlled by wear and tear of the plant and, pos- 
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sibly, by safety; whilst the load is chiefly controlled 
by the improvements in rope construction. Inci- 
dentally, it may also be noted that with slow speed, 
cages may properly be very much lighter than with 
high speed, and therefore the proportion of effec- 
tive load (coal) is materially improved. In this con- 
nection, it may also be pointed out that the life of a 
rope is related chiefy to the number of winds it 
makes, and, provided it is of reasonably adequate 
strength as compared with the load, its life is not 
so much influenced by the total weight raised; 
doubling the load halves the number of winds, and 
this, with reduced speed, must largely favour rope 
conditions.” 


= The author concludes that a heavy load pays | 


better than high speed, provided this is not attained 
at the cost of an unreasonably heavy initial outfit, 
and gives his opinion that for depths of 3,000 ft., 
which are being approached in practice, develop- 
ment may properly tend towards an equipment on 
the lines of a hotel or warehouse lift. The present 
single rope to each cage which both suspends and 
actuates the load may be replaced by a suspending 
rope common to both cages, and working over a 
pulley on the headgear, with subsidiary operating 
ropes to each cage from the winding drunr. The 
former rope would thus suspend the load, and would 
be relieved of all acceleration and retardation 
strains. The actuating ropes, on the other hand, 
would be relieved of the suspended weights, and 
their work would consist of accelerating and retard- 
ing the masses only. 

An arrangement of this kind would reduce rope 
sizes and weight of winding equipment, and render 
stage winding still less necessary. The Koepe sys- 
tem, employing a single frictional winding pulley, is 
somewhat similar, but the author’s proposal differs 
in the separation of the suspending and actuating 
ropes; the Koepe arrangement has not been adopted 
to any extent here, its drawback being that there 
is no spare rope available for cutting and recapping 
—the cap end of the rope being the part where 
trouble is expected—and the author hints that his 
proposed arrangement shares this disability. Appa- 
rently the life of a winding rope averages about 34 
years, and recapping is necessary at intervals of not 
more than six months, to comply with Government 
regulations. 

Mr. Bramwell’s address contains matters of con- 
siderable interest to electrical men, first because his 
proposal would mean a radical departure from the 
strongly entrenched practice of the past, which has 
proved such an obstacle to the introduction of elec- 
trical winding, and, secondly, because it directly 
favours the adoption of the latter method. * Obvi- 
ously, the separation of the static and acceleration 
loads would, as the author states, lead to a reduc- 
tion in weight of winding equipment, and, other 
things being equal, a reduction in winding speed 
also favours the same result, and this, in view of the 
heavier pit-head structure which would no doubt be 
called for with heavier loads, points strongly to- 
wards the adoption of the pit-head position for the 
winding or hoisting gear as the correct one. Elec- 
trically-operated winding gear, or that portion of 
it required for operating the winding drum or 
pulley, as the case may be, is eminently suited to 
such a position, whereas steam winding gear must 
of necessity occupy valuable space and buildings on 
the ground. 
trical winding installations utilise the top of the pit 


Several well-known Continental elec-. 


head structure, generally, we believe. with the 
Koepe winding pulley, but in one instance with wind- 
ing drums; in any case, with Mr. Bramwell’s pro- 
posed arrangement, it would appear that the weight 
of winding equipment as a factor in the construc- 
tional arrangement would be so far reduced as to 
make the pit-head position, with electrical winding 
gear, a proposition worthy of close consideration. 

The disadvantages incidental to the question of 
recapping should not be taken too seriously; there 
are possible ways and means of taking up the stretch 
in a rope and providing a suthcient margin for re- 
capping—not, of course, without introducing some 
departure from simplicity. The simplest arrange- 
ment of all would appear to be an endless rope. 
passing through the cages, if that were feasible, 
with a guide pulley, adjustable for slack rope in a 
sump at-the pit bottom; the cages could then be 
clamped to the ropes, and their position adjusted 
at intervals to distribute the wear evenly over the 
ropes. As an alternative, the excess rope due to 
stretching, or that required for recapping, might 
be stored on a small drum at the top of the cave. 
which would provide the necessary adjustment in 
length. We feel assured that the problem will pro- 
vide no insuperable difficulty to the mining engi- 
neer—in any case, such difficulty will be trivial com- 
pared with those over which the electrical engineer 
kas triumphed in bringing the electrical winder to 
its present position as a practical machine. 


THe Ministry of Munitions 
(Labour Supply Department) is 
holding an exhibition this week at 
the Royal Colonial Institute, in 
Northumberland Avenue. W.C., 
which has doubtless been visited 
by many gentlemen responsible for the employment 
of labour in engineering industry. Those who have 
not had an opportunity of attendiny in response to 
specially issued invitations, since the opening of the 
Exhibition by Mr. F. Kellaway, M.P., on Monday 
afternoon last, would do well to make a point of 
doing so before the closing hour to-morrow (Satur- 
day) afternoon, for the photographs and materials 
brought together form a unique, instructive, and 
most timely collection, demonstrating the thousand 
and one various types of work upon which women 
are being employed in engineering and other indus- 
tries on munitions of war. The manner in which 
women have come to the assistance of the Empire 
in taking the places of men of fighting age and fit- 
ness, and in facilitating the most necessary work ot 
dilution, must fill us all with admiration, but it is 
of the greatest possible importance that the move- 
ment, with its magnificent record, should not stop 
where it is. There is need for the employment of 
female labour to be carried much farther than it has 


Women in the 
Engineering 
Industries. 


.yet gone, for the number of fighting men must be 


increased continuously until the enemy has been 
utterly defeated, yet the output of munitions for 
their use must be maintained at all costs. Of 
course, itis no new thing for women to be engaged 
in lamp-making, armature winding, accessories 
manufacture, and so on, but at this exhibition there 
is brought together a collection of articles of many 
other kinds upon which they have brought their now 
proved adaptability and deft fingers to bear. Spark- 
ing plug parts, complete magnetos, lamp-holders, 
armature parts, lighting switchboards for mecha- 
nical transport work and scientific instruments. are 
among the purely electrical examples upon which 
women have worked either at drilling or milling, 
windingigengrayings (assembling, and so forth. But 
td 


a 
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tine collection of photographs carries us into classes 

-©f labour where before the war female labour, if 

zi0Ot unknown in this country, was almost a curio- 
-sity. They depict women engaged in a host of 
©perations mvolved in general engineering, ship- 

~ ‘Ayuniiding. and marine engineering, tool-room and 
l precision work, small arms work, the manufacture 
-Of parts of internal-combustion engines; they show 
‘therm engaged on wiring and rolling mills, operating 
:ali Kinds of lathes and similar machinery, building 
small commutators, operating presses for armature 
work assembling ironclad switchgear. erecting 


- ~ 
= 


> stre, 


e “wT switchboards, driving 40-ton cranes, in charge of 
EY Ss motors on industrial installations, driving electric 
amar. trucks, electrically welding electric contact mines, 
Rs Te operating a 500-KW. switchboard, and attending a 
> teas” 300-K w. direct-coupled engine set and a 1,000-H.P. 
_ TOR 2. steam engine. These are a few of the pictures now 
Ud ther - on exhibition: our reference is not by any means 
wm ady- exhaustive, but we think it may be taken as indi- 
uy over”: cating the very wide field of service in which female 
TOPE GU labour, after suitable training, has proved to be not 
yng, Ta only .applicable, but very successful. The progress 
of the ca ‘which these examples and photographs represent 
LAYUSTINRT lias been remarkable considering all the prejudices 
Stem wi which have naturally been encountered by those who 
mining ©. have striven to bring about. if not a revolution in 
be trivial c“ industnal life, a remarkable extension of the use of 
trical eng? a class of labour which was not rightly valued, prob- 
rical wink’ ably because there was not the same need, in normal 
chine. times. Prejudices from Labour; prejudices from 
, Employers and their managenient and staff; pre- 

, judices from women themselves; all called for tact, 

= \ enthusiasm, and determination if this, the only 
means Of enabling us to carry the war through to 

oj Nw an unquestioned victory, was to be availed of. Of 
Departmert course, those prejudices have not yet been entirely 
eo ahs wt Temoved from any of the three classes, although 
ition they are disappearing more and more as our leaders, 
nial na political, labour, industrial, and social make abso- 
Avenue. ©  lutely, definite the necessities-of the situation and 
ptless ben * -the inevitability of women taking a new place in the 
ior the em” world until the present emergency has passed right 
Those we «away. Fear and suspicion on the part of male 


ya F 
ading in re 
e the open ~ 


workers as to the position of certain classes of 
‘trades after the war, consequent upon the change, 
still lurk beneath an apparently calm surface; un- 


y, MPa 8 willingness and want of conviction as to the suit- 
| to make a } -ability of women for certain classes of work still 
our to-mortos | mark the attitude of some employers; and manv 
- and m women continue to show a predilection for classes 
raphs a ; a . ° 
of anti: of service which normal times have proved to be 
nique. | het their natural avocations. But we are governed to- 
ynstrauing bach day by the dictates of absolute necessitv. and for 
ork upon “ oe ‘the time being all will do well to pack up their pre- 
eering and ot” = judices, as the soldiers do their troubles, and find 
The manner ie a way for doing their bit to further, in the interests 
stance of th: ofthe great cause of Civilisation, the employment 
ASS - pring 2% 9f women in the engineering factories of the United 
1 of HS ecescart * Kingdom. If the call of the War Office is for men 
> most RaT w of fighting age and fitness, that of the Ministry of 
vith a tte’ Munitions is for women, more women, and still 
mportaic® | yu more women for our factories in order that those 
ecord, we fighti do thei ith ini 
tT he empio) ung men may do their part with a minimum loss 
ed for ! per th! of life, and by hastening the end save millions of 
much a men treasure also. Our after-the-war problems may 
r of fight! ~m © S€em to be increased with each successive step for- 
until the putt ward in disorganisation, but who can show suitable 
p output pall qt alternatives to present methods? Further, may it 
intained si pte- not well happen that instead of being detrimental 
ig for WON gato the national industrial situation that follows the 
at ne hibit ai the availability of a vastly larger volume of 
a but at icles S illed and semi-skilled female labour will be an 


collection rout | ie of immense value when we resume the manu- 
oy unng operations of pre-war times on what we 

oe will be an exceptional scale, calling for the 
PL ris of all the demobilised fighting men, 
nd all the new industrial women, in the building 


mi o w : 
and. pk’ p ae as arta industries than have ever been ours 
Jectric? drilling if : 
y z <0 ( 
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SOME NOTES ON THE ELECTRICAL 
DRIVING OF WORKSHOPS AND FACTORIES. 


By A. T. BULLEN. 


e 


ELECTRICITY as a source of power is now well known in 
most of the larger factories in this country, and, generally 
speaking, the operatives in those factories have every reason 
to be satisfied with it. A man brought up in the traditions 
of steam or gas power is not always willing to change over 
to electricity ; but having put it to the test, and overcome 
his natural mistrust of a new thing, he will usually speak 
highly of the steadiness, constant speed, and reliability of 
the new driving power, and, more than that, he would not 
revert to the older forms even if he had the opportunity. 

In the larger factories, the owners, too, have every 
reason to be satisfied, for on account of the large quantities 
of electricity consumed, they are usually able to arrange 
terms which make it not only a reliable, but a very 
economical form of power. 

In the smaller factories and workshops, however, we do 
not always find the same satisfactory conditions, and the 
price per unit will not work out to anything like the 
economical figure reached in the case of the larger factory. 

There may be two reasons for this; the first due to the 
method of payment, and the second the result of the method 
of installation. 

If the supply is charged for on the flat-rate principle 
we usually find a considerable rebate allowed on very large 
consumptions. If, on the other hand, the charge is based 
on the maximum demand the large factory scores again by 
reason of its diversity factor. A small workshop of about 
half-a-dozen machines will often get them all on together. 
which will make the demand high compared with the 
number of ‘units consumed, whereas in a factory with. 
‘say, 100 machines it is probable that not more than &0 
will represent the maximum load, so that the relative num- 
ber of high-priced units is less, which means a corres- 
ponding drop in the average price per unit for the whole 
consumption. | 

But the number of consumers dissatisfied on account of 
the prices charged is few compared with the number whose 
dissatisfaction is proved to be due to errors of installation 
and power wasted in driving shafting and the like. 

In a large factory electric driving would rarely be 
installed except as advised by some prominent and capable 
engineer. This authority would prepare a plan of the shop, 
and would arrange the whole thing on economical and 
efficient lines, whereas, in the case of a small workshop, an 
expert authority would rarely be consulted, the work, more 
often than not, being entrusted to inexperienced Jocal con- 
tractors who have been used to wiring anything up to 20 
points for lighting, but, beyond occasionally cleaning a 
motor or fixing new brushes, have had little to do with 
them or their uses. The result is inefficiency and expense. 

Here is a case in point. It is a small printing works 
boasting, in all, 17 machines. The majority of these 
machines are small, the largest of them taking less than 
1 H.P. to drive it. The average load, measured by the elec- 
trical input into the motors, of which there are two, is 
10°7 H.P. (independent of the motor losses), and of this 
quantity only 3°7 H.P. is useful work, the remaining 7 H.P. 
being absorbed in driving the shafting. 

Kither or both motors may be used, but, whichever 
method is chosen, the whole of the shafting is running 
continuously, and 5°2 units per hour are registered on the 
meter. When both motors are used, the first one drives 
seven machines, and, in addition to its main shaft, requires 
two countershafts. The second motor uses six countershafts 
in addition to its main shaft to drive the remaining 
10 machines, 

Can it be wondered at, that the proprietor of this estab- 
ae is not satisfied with the cost of his electric power ? 

et he will not seek expert advice in order to improve the 

conditions, and so he rube along, grumbling all the while, 
but paying all the same. 

e case of this printer is by no means an isolated one. 

and few realise the enormous amount wasted) in the trans- 


_ 


heavy belt to save the cost of a new one. 
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mission of power by mechanical methods—such as shafting, 
belts, or ropes. When installing electrical driving many 
simply replace their steam or gas engine by a large motor, 
still retaining all the power-wasting belts and shafting. 
This is obviously wrong, and the power is likely to cost as 
much, or more, than previously. The correct method is ‘to 
subdivide the works as much as possible into sections (it is 
rarely possible or advisable to fix a separate motor on each 
machine, although this is the theoretical limit), and to pro- 
vide a separate motor for each batch of machines. This 
will save much countershafting, and will, moreover, allow 
of certain machines being used without the necessity of 
running the whole of the shafting. 

Where a considerable amount of shafting is really 
necessary, care should be taken to reduce the friction to a 
minimum. For this reason, ball bearings should invariably 
he used. Their first cost is comparatively high, but that this 
expense will soon be repaid by the saving effected on the 
electricity consumed is clearly shown by the following 
figures :— 

A certain consumer had a motor driving two machines, 
and he wished to add a third: but as he was not sure if 
the motor would take the extra load, he wrote to the Corpo- 
ration for advice. A test was made, when it was discovered 
that his shafting, which was 20 ft. long, supported by 
three bearings, took 2 kw. to drive it. He was advised to 
substitute ball bearings, which he did, at a cost of about 
£10. A second test was then made, and it was found that 
his shafting losses had been reduced to} Kw. His running 
hours were about 30 per week, so that, in the first instance, 
3,120 units per year were consumed in driving the 
shafting, which at 1d. per unit cost £13. Now these losses 
have been reduced to $ kw. the cost per annnm is £3 5s.. 
so that in one year a clear saving of £9 14s. has been 
effected, which is practically the first cost of the ball 
bearings. 

As much power as is lost in friction in the shafting is 
often lost in the belting used. A man who substitutes a 
motor running at 1,500 R.P.M. for a gas or steam engine 
running at about 200 R.P.M. will frequently use the same 


mistake, for at the higher speed a much lighter belt will 
suffice, and its cost will soon be saved in electric power. 

As an example of power lost in a rope drive, the following 
would be hard to beat. In the engineer's office of one of 
our municipal generating stations, in a district where 
pottery is among “the staple Industries, there hangs a photo- 
graph of a 1-H.P. motor. This photograph is a source of 
just pride, and the engineer is ever ready to tell the story of 
its distinction. 

The machinery in the pottery where this motor is now 
installed was originally steam-driven, but it was one day 
decided to-consider electric driving, whereupon the electrical 
engineer was approached, and asked to give advice on the 
subject. Having examined the machines to be driven, he 
decided that a 2-H.P. motor would provide ample power, 
and was subsequently asked to install it. This he did, only 
to find that it would not move under load. A 4-H.P. motor 
was substituted, but was little better ; even a 7}-H.P. gave 
results far from satisfactory, and eventually a 12-H.P. motor 
was installed. The engineer, however, was not satisfied ; 
he considered his reputation at stake when it was found 
necessary to install 12 H.p. to do work which, he said, could 
be done with 2 H.P. He knew there was a great loss and 
wastage of power somewhere, and asked to be given a free 
hand, in order to reduce this loss. This he-succeeded in 
doing, and to-day the whole of that machinery is driven by 
this 1-H.P. motor. 

The steam engine was reckoned as 6 H.P., and the 
driving of the various shafting and machines had been 

carried out by means of a very long rope, which ran practi- 
cally all round the pottery. It is probable that only about 
10 per cent. of the power used was usefully employed, the 
rest being absorbed in the absurd rope drive. 

Much of the loss and wastage of electric power indicated 
above, arises out of the short-sighted policy of many factory 
owners and their contractors, and it is particularly to con- 
tractors that these words are addressed. 


In a very large number of cases, the change to electric 
driving is a gradual process. Comparatively few will 


This is a great ` 


suddenly change their whole factory to electric driving, 
since few are ready to be guided by the experience of others. 
It sometimes happens, however, that perhaps the insurance 
company have condemned a boiler, when the complete con- 
version usually takes place. More frequently, though, it is 
decided to install, say, a 5-H.p. motor, so that a personal 
trial and investigation can be made. [n such a case, this 
motor will probably drive an individual machine, when all 
the advantages of electric driving will be derived. Exten- 
sions will follow, and it is then that the contractor must 
be very careful, for he will not be able to give an individual 
drive to each machine, and unless he adopts practical 
measures to keep down the driving losses, the final results 
will be much less satisfactory than those given by the trial 
motor. 

If he is wise, the contractor uses whatever influence be 
has, professional or personal, to persuade the proprictor to 
convert the whole factory at once. It is a good plan te 
keep in close touch with other power users in the district, 
who are usually willing to allow new electrical clients to 
inspect their workshops and arrangements: but if, after 
such inspections, the doubting one still desires to make a 
personal trial, then the certainty of future extensions, and 
the absolute necessity of allowing liberally for them, should 
be impressed on him. It will cost more in the first place. 
but it will mean a considerable saving later. 

Before installing any one motor, a complete plan of the 
works, embracing all the possibilities of electric driving, 
should be made, and a central position chosen from which 
the supply of power will radiate. Here install a substantial 
distribution board with plenty of room for new circuits, and 
then run some heavy leads to the supply service. When the 
extension comes along, you are ready for it, and instead of 
having to run all round the shop to the point of supply, you 
simply run a pair of leads from the specially situated distri- 
bution board to wherever they are wanted. The scheme 
never becomes patched, and the hopeless tangle of wires 
we so often see round the meter and cut-outs, is avoided. 

Further, the foundation is Iaid for the individual driving 
of the various sections of the works, which is so essential if 
the final results are to be up to the standard fixed by the 
original trial motor. There is no risk of changing over to 
one large motor and then finding that the power wasted in 
the shafting and belting brings the cost up to, and perhaps 
even more than, that of the older method of driving. 

A word now as to the wiring, Do not spoil an otherwise 
good job by cheap, and therefore poor, wiring. If the price 
is not reasonable, it is better for neither the factory owner 
nor the wiring contractor to accept the work. Good work 
an always demand a fair price, and those whe undertake 
cheap work, immediately brand themselves as second-rate 


contractors, 


Electric motors, as a rule, require but little attention, 
and for this reason they very often get none whatever until 
something goes wrong; but although many motors have 
been known to work for 10, or even 15, years without 
attention, it is advisable to examine them occasionally. 

It is a good practice to put in circuit an ammeter, which 
will give an excellent indication of the load or the condition 
of the motor and equipment. The mechanic or electrician 
responsible for the motor gets to know about how many 
amperes should be registered, and if he finds the current 
going up he knows that something needs attention, and thus 
faults are checked and quickly rectified. 

Consumers will find the officials of the supply authorities 
always willing, out of their varied experiences, to advise on 
particular matters connected with individual workshops ; 
for although, as in this article, general broad principles can 
be laid down, yet each separate case calls for special arrange- 
ment and consideration, which can only be determined by 
a thorough investigation of the nature of the shop and 
machines to be driven. This the officials, as a rule, are 
able and willing to do, and they will make many useful 
suggestions which will materi lally assist In making electrical 
power both a practical and a financial success. 

It is quite certain that in most districts elec tricity for 
power purposes can easily compete on the question of cost 
with either steam or gas, while for practical utility its 


position is unassailable, provided, always that it is properly 
installed. 
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board, situated in the main switch-house adjacent to the sub- 
station, this board being operated by the Joint Committee. 


n EQUIPMENT OF KING GEORGE DOCK, HULL. 
k [ceo The lighting service is on the three-wire system, with a 
| A paper read before a joint meeting of the LIVERPOOL pressure of 440-460 volts across the outers, a balancing set 
be ENGINEERING SociETY and the MANCHESTER SECTION of the One Prove d o he main sub-station for dealing with any 
bi. : x 3 out-of-balance load. , 
s INSTITUTIO) a a S E 7 Da ss The quays and warchouse roofs are equipped with quick- 
LEIGHTON, contained some interesting particulars o t e ciec- working electric cranes, the principal dimensions being shown 
bi. trical equipment of the King George Dock, Hull, which is in figs. 2 and 3. 
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Fig. 1.—PuLan oF Kina Georce Dock, HULL, SHOWING POSITION OF CRANES, CONVEYORS, XC. 


The speeds of working and horse-powers of the various 


the most recently opened large dock in the kingdom; the 
motors are as follows :— 


following is an abstract of his remarks :— 


This dock was opened in June, 1914—an article, which 
remained unfinished, owing to the outbreak of war, appeared 10-ton. 3-ton. lġ-ton, 
in our peges at the time—and was constructed entirely Speed of lift { 50 ft. per min. 150 ft. per min. 250 ft. pcr min, 
to the designs of the joint engineers, Messrs. T. M. ' E (l0-ton) (3-ton) 
Newell and R. Pawley, of the North-Eastern and Hull and 150 ft. per min. 250 ft. per min. pee 
Barnsley Railways respectively. The water area of the dock, Do. { (3-ton) (1}-ton) 
which is shown diagrammatically in fig. 1, is 53 acres, and it  Luffing speed at 
hook ... .. 100 ft. per min. 150 ft. per min. 200 ft. per min. 


is provided with a complete system of railway sidings for 


handling coal, timber, and general merchandise; with transit Bavelving. speed 


sheds on the quays, and a grain silo. F 
Electricity is adopted as the prime mover for the various of hook (max.) 300 ft. 400 ft. 150 ft. 

appliances on the estate, the only machines not directly Travelling speed — l . 

driven by this power being the coal hoists, coal conveyor, on crane rails 30ft. _., 30 ft. 50 ft. 

tirping gears, gate machines, sluices and warping capstans H.P. of motors--- 

at the entrance lock. These machines are operated by Hoisting 55 45 35 

hydraulic power, the pressure water being supplied from elec- Luffing sats 15 x G 

trically-driven pumps. Slewing ses 12} 5 6 
The author believes that this is the first large dock in the Travelling ... 15 S 6 

country to depend entirely upon electricity as a prime mover. Elevator 15 é ate | 
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CRANES, Kıs GEORGE Dock. 


i 
The cranes are all of the portal type with plated gantries, | 


a ASA p. Re PS Pre i 
Fic. 2.—ELECTRIC Quay AND ROOF 


Three-phase current is supplied by the Hull electricit 
department at 6,600 volts to a special sub-station on the d 
estate, built by the Joint Committee. i 

The equipment consists of 500-kKw. motor converters, 
which transform to 440-460 volts, at which pressure direct 
current is supplied, through the Corporation’s low-tension 
switchboard, to the bus-bars of the Joint Committee's switch- 
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the quay cranes having clearance through the portals for the | 


maximum railway load gauge. 

Patent gears are fitted to all the cranes, so that the load 
moves in a horizontal path during luffing motions, in conse- 
quence of which there is a considerable saving in power and 


quicker luffing is permissible. 
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cree ne aD 


All the gearing is of machine-cut cast steel, with the ex- 
ception of the motor pinions, which are of raw hide or com- 
pressed paper. Each motion is fitted with an electric brake, 
and in the case of the hoisting motion a foot brake is also 
provided on the barrel shaft for quick lowering without cur- 
rent, in which circumstance the electric brake is held off by 
a hand release arrangement. , 

The motors are of the totally enclosed type, six-hour rated, 
and work off the 440-volt D.C. circuit, current being conveyed 
to the cranes through armoured cable, from plug boxes con- 
nected to the mains, and fixed at intervals along the quays 
or shed roofs. 

The switchboards are totally enclosed and fitted with volt- 
meter and ammeter, double-pole switches and single-pole 
overload and no-volt release circuit breaker, and fuses for the 
main incoming supply; the circuits to the various motions 
each have fuses and double-pole switches. Automatic cut- 
outs are provided as safeguards against over-running in either 
direction on the hoisting and luffing motions. 

An interesting point in connection with six of ‘the 10-ton 
cranes is that they are fitted with telescopic grain elevators, 
which, as will be seen from fig. 3. are carried by a supple- 
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Fia. 3.—ELECTRIC CRANES, KING GEORGE DOCK. 


mentary jib at the opposite side of the centre post to the 
main jib. When not in use the elevators are derricked in to 
the centre and stowed in a vertical position. The elevators 
have a capacity of 120 tons of bulk wheat per hour, and are 
of the bucket type. They are driven by a separate motor, 
which, with the reducing gear and adjusting gear for the 
aria ae leg, is mounted on a platform at the head of the 


eg. l 

To facilitate the handling of wagons 52 electric capstans 
and 88 rope fairleads are installed in convenient places be- 
tween the railway sidings serving the various-quays. 

These capstans are of the self-contained turn-over box type, 
and are capable of hauling a load of one ton at a speed of 
200 ft. per minute. 

The motors are 18-B.m.P. totally enclosed, and one hour 
rated. The switchgear and starters are contained in an 
auxiliary cast-iron box fixed to the main frame, the starters 
being operated by a foot pedal. 

_A double-pole switch is fitted in an independent box in the 

line of the service to the machines. 26 of the capstans are 
fitted with automatic starters, while the other 26 have a 
centrifugal clutch, which does not take up the load until the 
motor has attained its full revolutions, the motor being started 
up under no load by a switch in the main circuit, operated 
by a solenoid in a shunt circuit, which is energised when 
the foot pedal is depressed. 

In addition to the quay cranes a floating crane for maxi- 
mum loads of 80 tons is provided. This is propelled by ver- 
tical compound condensing engines, the steam being obtained 
from a marine type boiley, but the lifting, slewing, and 
luffing motions of the crane, also the travelling counterweight, 
are ven by electric motors, supplied with current from 
dynamos which are clutch driven by one of the engines. 

The output of the plant is 60 kw. at 220 volts, direct cur- 
rent; the Ward-Leonard control is adopted, all movements 
being operated by one man from a cabin placed on the 
revolving structure about 50 ft. above the deck. 

The rails for the shed roof cranes are 20 ft. 7} in. centres 
and extend for a length of 325 ft. at each block; they are 
bolted to timber way beams, which are supported by cast- 
iron chairs bolted to the roof. To enable the roof cranes to 
handle goods in the sheds five hatchways as shown are pro- 
vided at each block, in the roof and first floor. 

The sheds are effectively illuminated by clusters of metallic 
filament electric lamps fixed to the underside of the floor and 
roof slabs. , 

Special facilities are provided for dealing with grain traffic, 
consisting of a granary on the west quay of the north-west 
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arm of the dock, having a storage capacity of 40,000 tons, 
built on the silo pepe and equipped with all the most 
modern machinery for handling grain. 

The granary is built in two blocks, each containing 144 
storage bins. 

Receiving houses are provided at the front of each block 
for housing the elevators, weighers, separators and other 
machinery. The fronts of the receiving houses, below cope 
level, are connected with a distributing chamber built below 
the quay and connected to the conveyor subways shown in 
figs. 2 and 3. 

The conveyor subways extend for a length of 900 ft. at the 
North and South quays of the North-West arm. Two elevator 
legs mounted on the 10-ton cranes are provided at each berth, 
and deliver through pipes in the quay on to four conveyors 
in each quay subway, which deliver on to eight cross con 
veyors in the distributing chamber, fitted with movable 
throw-off carriages, which deliver on to any one of eight 
conveyors leading to the silo elevators, so that any one of the 
subway conveyors may deliver into any one of the silo ele- 
vators, for distributing to the various bins by means of eight 
conveyors placed above the bins and running the full length 
of the building. For the pur of re- 
distribution in the bins and for cooling 
off, the grain may be gravitated from the 
bins on to four conveyors fixed in sub- 
ways under the silo, which deliver on to 
four cross conveyors in the distributing 
chamber, which in turn deliver to the 
elevators for returning the grain to the bins. 

Four sack conveyors are provided under 
the sacking-off floor, capable of delivering 
at rulley slides for local distribution or of 
discharging on to four of eight conveyors 
running from the silo to the quay and 
supported on overhead gantries, for de- 
divery to barges. 

Travelling elevators, either of the pneu- 
matic or bucket type, will be provided on 
the quay in front of the silo, for deliver- 
ing grain from barge to the belts in the 
distributing chamber. 

Twelve Avery automatic weighers of 
% the latest type are provided in the receiv- 
` ing houses, together with 12 elevators for 
lifting the grain into the same, in addi- 
; tion to which there are eight elevators for 
lifting the grain to the top of the silo for 
distribution to the bins. 

In addition to the main ship discharg- 
ing elevators, six portable telescopic 
elevators, capable of discharging at the 
rate of 60 tons per hour, are provided. They are supported 
by beams* spanning the hatchways and driven by electric 
motors and chain gearing. Portable conveyors working in 
conjunction with these elevators deliver, through spoufs, to 
the quay conveyors or to the hoppers of Avery automatic 
triple weighers placed on the deck of the vessel and delivering 
overside to barge. 

The conveyors, elevators and weighers have a capacity of 
120 tons of bulk wheat per hour. s 

Each conveyor is fitted with screw tightening gear, and 
driven by a separate electric motor and a single train of 
machine-cut double helical gear. 

The elevators are of the bucket type, and driven by electric 
motors through belting and a single train of double helical 


4 
AAS 


Lae | 


ear. 

The electrical installation consists of completely equipped 
switch boards, mounted in a special switch-room. For con- 
trolling the main incoming supply there are two panels, and 
for the various power circuits ten panels, each panel being 
equipped with a circuit breaker and ammeter. The total 
aggregate brake-horse-power of the motors is 1,546. 

The cables from the switchboard to the distribution boards 
and sub-boards are V.I.R. lead covered and armoured; be 
tween the distribution boards and starters and motors they 
are taped and braided and run in conduit. . 

The motors are totally enclosed and dust-proof and rated 
for continuous running. Each motor has a dust-proof iron- 
clad type starter equipped with starter, circuit breaker, and 
ammeter. . 

The buildings are lighted by metallic filament lamps in well 
glass or bulkhead fittings. l 

A complete system of automatic lever type inter-communi- 
cation telephones is provided in the buildings and along the 
quay subways, also special alarm hooters for use in case of 
any stoppage or breakdown of the machinery. A one-ton 
electric lift is provided in each receiving house. 


(To be continued.) 


Belfast Electricians’ Wages.—The Committee of Pro- 


duction, having considered an application for an advance of wages 


‘made to the Electrical Contractors’ Association of Belfast by the 


Electrical Trades Union, have decided that the men shall receive 
5s. per week and boys and youths 2s. 6d. per week, these to be 
regarded as war advances. Pieceworkers, premium bonus workers, 
and others paid by results are to be paid 5s. per week over and 
above the week's earnings, calculated on the present basis. 
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THE VOLTAGE REGULATION OF ROTARY 
CONVERTERS. 


Ata meeting of the YORKSHIRE LOCAL SECTION OF THE INSTI- 
TUTION OF ELECTRICAL ENGINEERS on March ist, at Leeds, 
Mr. G. A. JUHLIN read his paper on the above-named sub- 
Ject. 

Mr. J. H. SHaw said that many rotary converters had 
been installed with a large voltage range, which was quite 
unnecessary. On the other hand, the author’s point with 
regard to large power factors on Jight loads did not count 
much with a large system. Take a railway company with a 
few trains per hour, The load on one sub station might be 
very high when that on another sub-station might be low. 
lu various circumstances rotary converters were not very 
suitable for a large range of voltage. He thought that a 
point which Mr. Juhlin had not brought out was that the 
rotary converter with a fuirly large voltage range and purely 
shunt control could be satisfactorily designed, because the 
increase in voltage and operation was under band control, 
and the commutating pole strength could be brought up, 
whereas the machine that was working on traction, perhaps 
over- compounded, was automatic. Another point wus that 
power-factor correction on traction was utterly impossible. 
‘the load varied so quickly that it was impossible to follow it. 

Mr. CHRISTIANSON said it seemed to him that the booster 
method was inapplicable to traction for railways or tram- 
ways where the load was rapidly varying, because the opera- 
tors could not follow the variations necessary in their rheo- 
stata. ‘The reactance control was beautifully simple, and 
undoubtedly, from the operator’s point of view, the ideal 
one. ‘he inachine simply acted like a pure shunt generator, 
and the operation was so like that of the ordinary generator 
that he thought many assistants in sub-stations thought that 
it just acted the same as the generator did. Referring to the 
trouble of flashing over on traction systems in the event of 
a short circuit, he would like to know whether there was 
any great difference between the flashing-over propensities 
of the booster-control machine and the reactance-control 
machine. 

Mr. W. L. Browne said he thought that where the voltage 
variation was only small, reactance control was the best. 
His rotaries were iuverted, and he did not quite see how to 
control the power factor in the case of the inverted rotary 
by the method which Mr. Juhlin had deseribed; nor had he 
yet got very good control over the voltage when running 
inverted. He would like the author to say to what extent 
the voltage ratio might be altered by varying the design of 
the poles. He noticed that the minimum wattless current 
was pot with a reactance of about 20 per cent. Ought the 
customer to ask the maker for a reactance value of about 20 
to 25 per cent. in each case, or was it a point which the 
maker would put in for his own ends, and not look at it 
from the eustomer’s point of view? He wished to know 
alo whether the change of tapping could be done whilst 
the machine was on load. 

Mr. Seivey said that such difficulty as he had with rotary 
converters had not been due to voltage regulation, but to 
the flux of the interpoles and their spacing, and that was a 
Very important matter, especially on quickly varying loads 

Mr. JUHLIN, in reply, said with regard to power factors 
on light loads, it was quite true that on a large system the 
total load did not change to the sunne extent as the load on 
the converter; but, even then, if the system had a big num- 
ber of converters on it—as was the case with a number of 
the larger towns which ran their own tramway systems as 
well as lighting and power—there was certainly a consider- 
able peak on the system due to the traction load, and, 
correspondingly, a reduction in the load when the traction 
peak was small. Mr. Shaw had wished the point to be 
emphasised that booster-control could be used with large 
shunt machines and over a considerable range, owing to the 
fact that it was possible to change the excitation on the 
winding of the interpole. If the load variations were slow 
that was perfectly true, but if the loads were rapid the matter 
became rather difficult. As to the question of power-factor 
control on a system cGperating on traction load, there was 
no difficulty in changing the power factor provided the 
boter was used, even on the traction system, as they could 
arrange the booster with a series field, which would take 
cure of the changes required in voltage. At the same time 
a shunt field could be used on the booster, which would be 
required to compensate for any change in power factor on 
the rotary. So it was possible to vary the power factor on 
the traction system by means of the rotary, provided the 
booster was used. On main traction systems it war quite 
unnecessary to do so, becanse the power factor, as a rule, 
was sufficiently high without any correction. Mr. Christian- 
son had raised the question of booster-control on traction 
systems; it was perfectly applicable. as they could use the 
series field on the hooster. It was true that some sub-station 
attendants regarded. the rotary more in the light of a n.c. 
machine than anything else. That point of view was fatal 
to the good operation of the converters, and ought to he 
comhated hy every possible means, because it was only by 


clear appreciation of the rotary as a machine that they could 
Bet really good operation. The question of Hashing over was, 
naturally, bound up very closely with that of commutation; 
a machine which was operating under adverse conditions in 
regard to cominutation would flash over tore readily than a 
natchine which commutated really well. ft was generally 
more dificult to get good commutation on the booster type 
of machine. In considering the inverted rotary, it must be 
remembered that they could only get a certain range of volt- 
age regulation on that type, and that could only be obtained 
by changing the wattless current from the rotary on the 
synchronised sets running parallel with it. Very low react- 
ance in the transformers was required when the machine 
was running inverted, in order to get wattless regulation. 
With regard to the extent of regulation by changing the 
shape of the poles, it was possible to get a considerable range 
by the © split-pole™” inethod. As for simply changing the 
shape of the main poles, it depended largely upon the indi- 
vidual design of the converter, but the range was very sinall- . 
only, possibly, a few per cent.; very limited indeed. The 
customer should specify clearly the range of voltage re- 
quired and the conditions as to power factor required on the 
high-tension side of the transformer. With these conditions 
given, the manufacturer should have free choice as to the 
reactance Which he considered most suitable. If the cus- 
tomer specified for the reactance as well as the power factor 
of the system, it left the manufacturer very little choice in 
designing. Changing the taps on the transformer so as to 
give different ranges could not be done except where thev 
could shut the machine down, unless a booster-transformer 
was used. The conditions which he had based his points on 
in that connection were that they had two ranges, one for 
general lighting and power work, and the other ftor trac- 
tion, in which case the machine need not necessarily be shut 
down. Mr. Selvey had raised a question as to the spacing of 
the poles, which, of course, was a point of considerable im- 
portance, especially in low-voltage machines, and it had 
received very careful consideration by manufacturers as a 
whole. A point of very great importance in Mr. Selvev’s 
remarks was that they should arrange machines for a given 
service, and he believed that in a number of cases where 
lighting and power work was done, as well as traction, a 
certain number of rotaries were used purely for general 
power work and lighting, whilst others were used exclu- 
sively for traction. In such cases the machines were not 
only cheaper, but better running conditions were obtained 
with them. If a large range was required, it was quite clear 
that the rotary was operating under adverse conditions, as it 
waa normally a machine for fixed voltage. That point, to- 
his mind, was one which should receive the most careful 
consideration by operating engineers and others who had to 
specify for rotary converters, j r 


Mr. Juhlin’s paper was read and discussed at a meeting of 
the ScortisH Local SECTION at Edinburgh on March 20th. 

Mr. W. B. Hinp, in a communication, pointed out that in 
cases such as that mentioned in the paper where two dif- 
ferent ranges of voltage were required, it seemed self-evident 
that the use of two tappings on the transformer had such 
great and immediate advantages that one would expect it 
to be universally emploved. By reducing the range of regu- 
lation required from the reactance, the booster, or whatever 
other method was employed, it evidently simplified and very 
much cheapened the first cost of the apparatus required. It: 
would seem, Rowever, that for the fine regulation required in 
addition to the tappings, there were other methods worthy 
of consideration. One of these was the use of a D.c. instead 
of an a.C. booster, and although the difficulties of designing 
a suitable commutator for such a machine might in some 
cases be prohibitive, there must be many cases in which the 
D.C. booster would give an ideal method of regulation. It 
would be free from the objections to the reactance method 
in that it would give a greater range of regulation, and would 
allow of control of the power factor. It was true that if 
connected with the rotary shaft it would still introduce in- 
creased difficulties in the commutation of the rotary in the 
gune way as deseribed for the a.c. booster, but if was quite 
conceivable that cases would occur where it would be pos 
sible and convenient to employ a motor-driven D.C. booster. 
Another method of theoretical interest would be the use of 
a reactance in the line, so that the amount of reactance 
could be varied at will. Such an arrangement, if found pos- 
sible in practice, would do away with some of the difficulties 
how experienced in the use of voltage control by reactance. 

Mr. Betsey emphagised the necessity for the purchaser or 
the operating engineer to look very closely into the limits of 
voltage that might be required. If there was a little more 
sympathy between the designer and the purchaser it. would 
be greatly to the benefit of both sides. While the induction 
regulator had not been much used in this country, it had, 
he thought, been a success in the United States. 

Mr. Rork pointed out that in many cases they had found 
that machines with a large range were never run to their 
highest limits, with the result that the customer had to pay 
for a larger machine—one that was more expensive and not 
so efficient aa if the range had been confined to smaller 
limits. Referring to the motor converter, he remarked that 
due to the higher reactances which these machines had on 
low loads, the wattless current taken on the low loads wag 
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considerably smaller than with the corresponding type of 
rotary converter. l 

Mr. Arca. Pace said that he was -associated with the Glas- 
gow T.C. electricity undertaking, in which there were at 
present 97 rotaries carrying 53,000 Kw., and they had only 
half a dozen booster controlled rotaries out of that 97. They 
had, however, a number of motor generaturs—34 with 
24,000 kw., andone motor converter ot 1,000 Kw., a total 
altogether of converting plant of approximately 79,000 Kw. 
For the last two years their specifications for rotaries had 
-hardly varied at all. ‘They. got sutticient regulation from their 
resistance ‘controlled .machines, but they. did not go the 
length -of asking 7} per cent.—they. were content with 4 per 
cent, either way. ‘hat, he believed, was probably more than 
suticient; in fact, when there was a fair number of sub- 
stations dotted all over the system, he thought that 24 per 
cent. would be sufficient to meet the average case. He would 
put the cost as probably the most important item, with com- 
mutation second, power factor third, and range of voltage in 
the fourth place. Efficiency required consideration, but as 
all these properly designed and constructed machines were 
more or less of equal etiiciency it did not amount to very 
much. Maintenance was, however, distinctly against the 
booster type. There seemed to be quite a lot of trouble over 
interpoles, and he described an experiment on an automatic 
method of changing which was proceeding in Glasgow. This 
consisted of a double set of brushes, and rather a complicated 
set of brush gear. The one set led through the synchroniser 
to the lines, and the other set led through the commutating 
pole windings, with the result that if the adjustment was 
correct they got the effect desired. ‘They had also persevered 
with high output machines, and they were now able to buy 
these high-speed machines, and get very successful results 
from them. He asked Mr. Juhlin if he could explain the 
excessively high open-circuit L.T. voltage one sometimes got 
with a transformer built specially for rotary-converter work. 
He found an open-circuit voltage of about 600 volts instead 
of what one would expect—370 to 400. 
- Mr. SEDDON said the object of the paper appeared to be 
to point out the value and simplicity of reactance control 
when a voltage regulation of not more than 15 per cent. was 
required on the D.c. side. Up to this point a rotary con- 


verter was a comparatively simple machine, but, if an in-. 


creased regulation was desired, then the rotary did not 
appear to be quite so simple as was claimed. There were 


many ways of effecting this increased regulation, and he be- © 


hieved that most engineers were agreed that, from an operat- 
ing point of view, the synchronous motor-generator was the 
ideal machine; it gave them all the regulation that was 
required in practice, and the power factor was under com- 
plete control, though, unfortunately, its efficiency was low. 
On the other hand, the simple rotary converter had poor 
regulation, but its efficiency was high. He thought the case 
could be met by the motor converter. 

_ Mr. Wuysanut said that in Greenock they had carried out 
their extension on the lines advocated by the author. All 
their rotaries were of the reactance-control type, six-phase 
converters (with the exception of one 75-kW. inverted rotary, 
with which was a D.c. booster). In the case of two rotaries 
they had a middle-wire booster introduced for balancing pur- 


poses on a three-wire lighting system. In his opinion, the 


reactance-control type of rotary was the most suitable pro- 
vided the conditions were such that the voltage regulation 
-would come within the range of the 15 per cent. mentioned 
in Mr. Jublin’s- paper. Their voltage regulation was carried 
out satisfactorily, and a variation of about 10 per cent. was 
all that was necessary under normal working conditions. 
Two-thirds of the machines were installed on consumers’ 
premises for two-wire working with a D.c. voltage range of 
200-240 with level compound characteristics, the compound- 
ing effect being necessary on account of the very heavy inter- 
mittent loads with the service required. He referred to 
shipyards and engineering works using 200 to 250-n.P. air 
compressors accelerated from standing to full load within 20 
seconds and automatically controlled. The voltages on the 
lighting and traction systems where the rotary converters 
were used for either service were 500-560 volts on the outers 
for lighting, and 540 volts for traction, so that no A.C. 
hoosters were required; 2} per cent. tappings were left on 
the H.T. side of the transformers to enable the same range to 
be got at lower or higher voltages, say, 480-520. The higher 
range was only required during the winter months, and little 
trouble was involved in changing from one set of tappings to 
another at the beginning or end of the season. There was 
a tendency to over-excite the fields of the rotaries-under the 
reactance control with the intention of improving the power 
factor to suger eens for the wattless currents which might 
come from other parts of the system, and experiments had 
demonstrated that the heating of the near tap coils on the 
armatures of six-phase rotaries had been so great, more 
especially on overloads at leading power factors, as to make 
it rather a risky proceeding. 
characteristics of converters were at times rather embarrass- 
ing, especially when feeding into a heavy fault, or endeavour- 
ing to parallel with the D.C. network at neartv full voltage 
after a shut-down. In this connection, it had occurred to 
him that with lower voltage and frequency concurring simul- 
taneously trouble might be caused due to resonance being 
set up on the circuit. 

Mr. Hrninas gave the opinion that one disadvantage of the 


‘and no 


The inherent good voltage. 


reactance-control rotaries not mentioned by the author was 
the question where the shunt field “rheostat should be fixed. 
l: it was fixed adjacent to the A.C. control panel of the 
machine for ease in synchronising, it was in the wrong place 
for D.c. regulation, as usually the a.c. and the D.C. controls 
Were some distance apart. When two rheostats were fitted, 
one in the A.c. and one for the D.c. panel, the length of the 
field connections of the two- rheostats formed a possible 
source of trouble. With booster control the main field rheo- 


-stat was fixed adjacent to the a.c. panel for ease in synchronis- 


ing, Whilst the booster field rheostat was fitted near the D.c. 
voltage control. a . 

Mr. JUHLIN, In reply, agreed with the necessity for closer 
o-operation between the manufacturers and the purchaser. 
There was no question that the induction regulator was Very 
useful for voltage regulation of rotaries. ‘The usefulness of 
the reactance in the case of heavy overloads was a point 
which required consideration from the operating engineer. 
They had no other means of varying the voltage of the motor- 
converter than reactance control, while, further, they had 
in the motor-converter the question of the magnetising cur- 
rent. They had in the motor-converter, as in the rotery- 
converter, a fixed ratio between the voltages, whereas in the 
motor-generator set they had absolutely mdependent control. 
There was no diftliculty in getting transformers with 25 per 
cent. reactance; in fact, larger ranges could be obtained. 
There could be no rise in voltage except where a fairly heavy 
wattless current was teing carried. The rotary getting out 
of step and surging was due in many cases to high drop in 
the feeders, which might he accentuated in the case of surg- 
ing. In Mr. Whysall's description of the system he was 
operating it was interesting to find operating engineers who 
considered it little trouble to change over the transformer; 
if used, it would mean a considerable lessening of the dith- 
culties In connection with voltage variation. As a general 
rule they had to go to very much larger systems than were 
prevalent in this country to find resonance conditions. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear unti: 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 

` unless we have the writer's name and address in our possession, 


fi 


Electricity Supply Rates and Government Contracts. 
Now that the War Office and other Government Depart- 


-= ments are taking electric supply in every part of the country 


tor offices, works, hospitals, camps, &c., electricity under- 
takings are faced with the usual formal requests for special 
terns, and are sometimes rather in a dilemma on what 
principle to act, in view of the arguinent that the supply is 
wanted for national purposes, and, as such, entitled to 
special consideration. But, looked at correctly, the decision 
js really taken out of their hands by Act of Parliament. In 
the Electric Lighting Act, 1852, it is enacted that the under. 
takers shall not *“ show any undue preference to any local 
authority, company, or person.” Corporate bodies or Gov- 
ernment Departments are, therefore, as clearly debarred from 
preferential treatment as any private consumer. 

The course laid down is obviously quite clear, namely, that 
there must not be made to any Government Department 
any reduction from the standard rates beyond that which is 
warranted by the conditions under which supply is taken 
(maximum demand, hours of use, &c.), or, in other words, 
Government Departments must be treated on all fours with © 
all other ‘consumers. - l 

Of course, where there is a case where a patriotic feeling 
might naturally come to the fore, say, in the case of hos- 
pitals, &c., it is clearly the more advisable course to keep 
strictly within the Electric Lighting Act, and to give, say, a 
donation to the hospital, or help in any other way, quite 
independently. It amounts to the’same thing in the end, 
rinciple is violated, and no improper precedent 
formed. Further, if undertakings took this course, it would 
mican consistency of action throughout the industry. 


Electric Supply. 


The Controller Drum, 


Referring to the article under the above heading appearing 
in your issue of 16th inst., it appears to the writer that there 
is an even more important point in the arrangement of 
controller drums, which does not appear to be yenerally 
recognised by the designers. | 

This is that the field windings of the motor, whether shunt 
or series-wound, and especially, of course, when not provided 
with any ‘‘kicking’”’ coil or “ discharge” resistance, should 
be so connected to the -controller that interruption of the 
current when ‘' switching ’”’ off will leave the field windings 
isolated from the controller, motor armature, &c. | 

Unless this is done, such apparatus is needlessly exposed 
to the inductive rise of voltage which occurs when the cur- 
rent in the field windings is interrupted. ie 

In the diagram shown in the article in question it is 
evident that both thel magnetic blowout coil and also the 


’ 
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controller resistances are thus needlessly exposed to this 
strain, and, in consequence, more liable to breakdown of 
insulation. ; 

It is not possible by examining the diagram- to say whether 
or not other parts of the apparatus (the armature of the 
motor, for example) are thus affected. It depends upon the 
point in the controller at which interruption first occurs. 

The field connections, whether shunt or series, should be 
brought through corresponding contact fingers to two separate 
bars, which, to ensure the circuit being opened at the right 
points, should be made slightly shorter than the other bars. 

The writer has come across several instances of breakdown 
of insulation of series-wound crane motor armatures from 
this cause. a 

In such cases, of course, interruption of current is fre- 
quent and very. rapid, thus causing considerable inductive 
rise of voltage even in the case of series-wound field coils. 


l Norman J. Hockley, 
Manchester, March 22nd, 1917. 


Oil-[mmersed Circuit Breakers for Use on Continuous 
Current Supplies. 


As there appears to be some considerable diversity of 
opinion as to the suitability of oil-immersed circuit breakers 
on continuous-current supplies, I take the liberty of writing 
you to inquire if you would care to take this question up 
with your readers. Doubtless some of them have had experi- 
ence with gear of this nature on D.C. systems, the results of 
which experience they may be pleased to make known. 


March 2nd,-1917. E 


Linking-up with Waste Heat Stations, 


I understand that several of the large electric power com- 
panies have linked-up their generating stations with smaller 
power stations using waste heat from coke ovens and blast 
furnaces. I should-be much obliged to kaow if any of your 
readers have heard of municipal or company undertakings 
linking-up with factory generating plant where the exhaust 
steam from the engines or turbines is utilised for a heating 
or evaporation process in the factory. 

Central Station. 


Greenock, March 22nd, 1917. 
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Women and “ Shorts.” P 


‘With regard to the controversy re above at Marylebone 
started by ‘‘ Exciter’? some weeks ago, we understand that 
the Chairman (Mr. Duncan Watson) has been making in- 
vestigations among the employés of this Corporation elec- 
trical department with a view to ascertaining the originator 
of this article, in order, we believe, to mete out Justice ac- 
cordingly. f . 

We think it only fair to state (for the benefit of the staff 
concerned) that we were not, and are not, employés of this 
Borough Council. 

Exciter. 
Booster, .. 


Fault. Localisation. 


I should be very glad if any of your readers could suggest 
an accurate method of locating a fault under the following 
conditions :— ; 

Tramway feeders, V.I.R. double taped and braided, 1 sq. in. 
section, in duplicate, laid solid in wood troughing, with 
bitamen. Both cables shorted and earthed. 

Any of the ordinary tests were of no use, varying nearly 
every time. ` = 

On finding the fault, both the feeders were found to be 
burnt out completely for a distance of about 6 in.; carbonised 
hitumen between them, and between them and earth, had 
been the means of carrying the test currents. 


A. Sommerville. 
Ayr, March %th, 1917. 


WAR_ ITEMS. 


`- Marylebone Electricity Staff and National Service.—The 
Marylebone B.C. Electricity Supply Committee reports that 
it has considered the question of employés enrolling under 
the National Service scheme. Owing to the fact that the 
staff of the department has now been reduced to the absolute 
ininimum, and to the importance of the work being done by 
the department, and the urgent necessity, being the public 
lighting authority, for maintaining an eflicient lighting ser- 
vice, the Committee has directed the general manager to 
inform the employés that as they are already engaged on work 


.of national importance they should not, for the present, enrol 


under the scheme. — 


Westinghouse War Relief Funds.—We have received a 
copy of the British Westinghouse Employés’ War Relief Fund 
which was submitted at the meeting of delegates held at the 


British Westinghouse Club, Moss Road, on Friday last. The 
contributions by employés down to December, 1916, amounted 
to £24,529, and those by the company to £11,391; other in- 
come brings up the total to £36,344. There has been paid 
to dependents £20,584, Christmas gifts amounted to £1,204, 
donations to local and national funds £834, and after meet- 
Ing sundry expenses there is transferred to Disablement and 
Dependents’ Fund £11,235, the balance being £2,294. The 
fatalities to date number 163, but it is impossible to esti- 
mate what the increase therein will be in future. It is esti- 
mated .that £14,000 invested at 4 per cent. would be sufficient 
to pay os. per week to 2U0 families for five and a half years. . 
therefore, it is necessary not only to conserve the present 


pater but to augment it in readiness for probable further 
osses. 


The Unruly Member.—A night scene at the Central Elec. 
tric Co.’s works in Iodge Road, St. John’s Wood, was 
described at the Marylebone Police Court recently, when 
George Dellar, a pensioned quarter-master in the Navy, 
living at 6l, Wharnclitfe Gardens, was summoned before Mr. 
Paul Taylor for assaulting Charles David Brodie, a skilled 
electrician at the power station, living at 63, Wharnclilfe 
Gardens. Mr. F. Freke Palmer, solicitor, supported the sum- 
mons, and explained that Mr. Brodie was a man of 28 years 
ot age, who was badged by the Minister of Munitions in 
consequence of the responsible position which he occupied at 
the electric power station—a certified undertaking under the 
Munitions of War Act. He bad twice offered himself for 
service, but had been refused on the ground that be was 
engaged in his present employment on work of national im- 
pcrtance. For some months, however, he had been greatly 
annoyed by the defendant's wife, who taunted him with 
living in a funk-hole, and after he had remonstrated with 
her about it, her husband visited him at his work and com- 
mitted the assault complained of. 

Mr. Brodie, giving evidence, said he was in charge of a 
switchboard at the power station. He attested under Lord 
Derby’s scheme, and had twice offered hnuself for service, 
but. was refused on the ground that he was doing better 
work where he was. Mrs. Dellar had been offensive to him, 
and on March 6th he spoke to her about it. Next night, 
while he was at work at the power station, she called there, 
and when he went out to speak to her her husband stepped 
from behind, made some remark about insulting his wife, 
and struck him on thə side of the mouth. He also swore, 


‘and his wife shouted as loudly as she could: “Two and a 


half years in a funk-hole; two and a half years a slacker, 
slacker, slacker.” - 

Mr. H. P. Gaze, executive engineer at the station, stated 
that Mr. Brodie had been there 12 years, and was a highly 
skilled man occupying a very responsible position. 

Mr. Paul Taylor said he regarded it as a very serious 
matter. Mr. Brodie was serving his country, and no doubt 
he was doing good service as a skilled electrician at.the power 
station. The defendant, however, had done a positive dis- 
service to his country, and, but for the fact that he bad not 
abused Mr. Brodie, he should not have hesitated to send him 
to prison without the option of a fine. Anything more out- 
rageous he could not understand. lt made one despair of 
the stupidity of some people. Husbands were supposed to ` 
be able to keep their wives in order, though it was difficult, 
no doubt, to keep a woman’s tongue in order. He fined the 
defendant 10s., with 2ls. costs. . 


Ministry of Munitions and Electric Lamp Glass.—The 
Ministry of Munitions Fas issued the following regulations :— 


(1) No person shall manufacture any electric lamp glass 
unless the purpose for which such glass is required has been 
approved. Such approval must be evidenced by one or other 
of the following, which must be quoted by the ordering firm 
to the manufacturer, together with the purpose for which the 
glass is required :— : 

(a) Reference to and number of an Admiralty, War Office 
or Ministry of Munitions contract for which the glass is 
necessary; or 

(b) A certificate authorising the supply issued on behalf of 


` the Minister of Munitions by the Director of Optical Muni- 


tions and Glassware Supply. 

(2) Manufacturers of Electric Lamp Glass are required to 
render to the Director of Optical Munitions and Glassware 
Supply at regular intervals full and accurate returns of their 
manufacture and output of electric lamp glass in accordance 


-with the directions from time to time given by the sail 


Director. l 

(3) No person shall buy, sell, or deal in any electric lamp 
glass situated or to be manufactured outside the United 
Kingdom unless a certificate authorising such purchase, sale 
or dealing haa been issued on behalf of the Minister of Muni- 
tions by the Director of Optical Munitions and Glassware 
Supply. ae i 

(4) For the purpose of this Order Electric Lamp Glass shall 
include all glass intended for use in the manufacture of elec- 
tric lamps except glass used or intended for use in lamp caps 
for insulating purposes, but shall not include glass shades and 
similar accessories. 

(5) All applications in reference to the above Order should 
be made to the Director of Optical Munitions and Glassware 
Supply, Ministry of Munitions of War, 117, Piccadilly, W.1. 


346 


THE ELECTRICAL REVIEW. 


[Vol. 80. No. 2,053, MARCH 30, 1917. 


Exports to China.—Further additions to the list of per- 
sons in China and Siam to whom exports may be consigned 
appear in the London Gazette for March 27th. 

Exemption Applications.—Conditional exemption. has 
been continued in the case of Mr. W. J. Oxenham, 29, mar- 
ned, "A," engineer and manager for the Launceston and 
District Electri: Supply Co., Ltd. It was stated that Mr. 
Oxenham and the engine driver were practically the only 
ones left. Six months ago a disabled soldier was engaged, 
but he left, and since then Mr. Oxenham had had to attend 
to the switchboard in addition to his other work. They were 
unable to get a switchboard attendant to relieve him. If 
Mr. Oxenham went the town would be in darkness. 

At Rotherham, a switchboard operator, aged 18 and passed 
for general service, engaged at the Corporation electricity 
works, Was appealed for by Mr. Lilliker, who said that it 
was inpossible to get a substitute. Two months were allowed, 
and conditional exemption was conceded to an emplove, aged 
30, engaged on repair work at the electric light station, who 
averages 34 hours’ work per week. o. 

At Wrexham, the Military appealed against conditional 
exemption held by G. Steen (35), chief inspector to the Wrex- 
ham Tramway Co., in Class A. The manager, Mr. Hawkins, 
said that the cars carried 7,000 miners weekly, and the pre- 
war staff of 82 had been reduced to 35, only three of whom 
were of military age. Exemption until May 13th, subject to 
substitution, was the decision. 

At Cowes (LO.W.), the Isle of Wight Electric Light Co. 
appealed for A. C. Long (22), shift engineer, passed for 
general service after being placed in Class B4, equivalent. to 
C1. The Chairman said they were prepared to admit that 
the man was of the greatest nportance to the company, but, 
having regard to his age and Class, they could grant only 
two months’ final exemption. Leave to appeal was granted. 

On the appeal of the Military, the Lewes Tribunal has can- 
celled conditional exemption held by J. Morris (30), clerk, 
xe., With the Lewes Electric Supply Co., who asked for the 
exemption to be continued. The certificate was withdrawn, 
a month being allowed. l 

At Falmouth, an appeal was made by Mr. F. E. Deeble (26, 
in Class A), electrical engineer, who has sole management of 
his father’s business in Arwenack Street. He stated that he 
was contractor to the naval authorities, and had been badged. 
In reply to the Military Representative, he said that he served 
for six vears in the Electrical Engineers Volunteers, and ap 
plied for his discharge 10 months before the war broke out. 
‘The application was refused, with a month's grace. 

Mr. Fergusson, tramway manager at Dartford, appealed 
for three drivers and repairers, and oa fourth repairer, and 
produced a telegram from the Ministry of Munitions ealling 
attention to the importance of maintaining the system. One 
was refused exemption, and the others were conditionally 
exempted. l 

At Doncaster, an appeal was made by the Corporation 
tramway department for the car-shed foreman, who, Mr. E. 
S. Rayner, manager, said was the only skilled man left at 
the sheds. Thev had lost 80 per cent. of the statif. and had 
the greatest ditħculty in keeping the cars running. The 
Chainnan: Do vou put it as strong as to say that vou could 
not carry on if this man went? Mr. Rayner: The service 
would have to be cut down until we could get another man 
of equal merit; we could not keep the shed running. Exemp- 
tion until Mav 3!st was given. . 

Clacton-on-Sea Tribunal has cancelled cenditional exemp- 
tion held by an employé at the U.D.C. electricity works, aged 
98, and four weeks’ grace was given. The manager stated 
that he could not get a substitute. 

At Hythe (Kent), Mr. T Hesketh, manager of the Elec- 
tricity Supply Co., Ltd., appealed for Mr. A. C. Wampach 
(35), the company’s electrical engineer. He said that he 
appealed as a matter of necessity and in the national interest. 
They required for the work in hand many more men, but 
it was utterly impossible to get them. If Mr. Wampach had 
to go, the Hythe works would have to be shut down. The 
company was under contract to supply current to the mili- 
tarv. The Tribunal allowed three months. 

Conditional exemption has been given to Mr. J. T. Janes 
(295, in Class C I), manager for the Oswestry Blectrie Light 
Co., Ltd. 

At Aldershot, the Traction Co. made appeals for a driver 
and fitter (37. general service), a fitter (o4. C1), and a fore- 
man fitter (39, general service). Asked which was the most 
nuportant, the night or day staf, Mr. Eygar said that both 
were of equal importance. Tf the night staff eould not get 
their work done the day services conld not ran. The Tribunal 
deeided that the company ought to be protected, and each 
nan was given three months 

At Southend-on-Sea, the borough electrical engineer ap 
pealed for 12 tram drivers, aged from 30 to 40, seven passed 
for general service, four in B1, and one in C1. Mr. Birkett 
asked for as long delay as possible so that women could be 
trained. Seven of the men were given until May Ist, two 
until June Ist; and the others had conditional exemption. 

At Bridlington, Mr. Ffrench, borough electrical engineer, 
appealed for a mechanic and stoker at the electricity works, 
and said that he must have a aqnalified man. The Military 
Representative said that he would see that a substitute was 
provided, and this was assented to, a month’s respite being 
given. 

An appeal was made at Peterborough for C. W. Armitage 


(29, passed for general service), foreman with the Tramway 


~Co. The Chairman said that there could be no exemption 


z n instructions were to send all men under 31 and in 
ass À. 

Kidderminster Tribunal has refused exemption to a train 
driver, appealed for by the Electric Traction Co. In reply 
to a question, the manager said that they had not yet tried 
the experiment of women drivers. 

An appeal was made to the Esher and Ditton Tribunal for 
exemption for the head electrician engaged at the Royal 
Mills, Esher, and he was given nntil June Ist. 

At Windermere, the Military appealed against exemption 
until June Ist granted to Mr. L. Birkett, of the staff of the 
ilectrical Supply Co. The exemption was continued, but the 
Military Representative warned the company that Mr. Birkett 
would not be further exempted, and that they should provide 
a substitute. The Military also had reviewed the case of JJ. 
keed, of the company’s staff, called np under the new order 
as to men under 31. He was 31 before March, 1917, and, on 
the Miltary assenting that he was in a reserved occupation, 
conditional exemption was agreed to. 

At Barnsley, Mrs. Burns appealed for B. Gregory (23), elee. 
trician, the only man left to assist her in the business. She 
said that she had failed to get anyone to replace him, and, 
on the suggestion of the Mayor, it was decided to refer the 
case to the substitution officer to find a sunstitute. 

On the appeal of the Urban Electric Supply Co., Walton. 
on-Thames Tribunal has granted two months’ exemption to 
J. Wheatley (24), electric wireman, in Class C 2. 

At Doncaster, the tramways departinent. through Mr. E. 
S. Rayner, the trainways manager, appealed for a car-shed 
foreman and a driver, Mr. Rayner said it was impossible to 
replace the foreman. They were having difficulty in keep- 
ing the cars on the road, and great trouble in getting mate- 
rials. It was impossible to get skilled labour. The depart- 
ment had lost 80 per cent. of its men. ‘The bulk of the 
passengers were munition workers. Postponement to Mav 
sist bis allowed. The driver was granted a similar, bnt final. 
period. 

At Ilkley, an application for conditional exemption was 


"nade by a consulting electrical engineer, aged 33, married. 


who had been exempted for four months to allow him to 
devote time to experimental work on a patent electrical 
inotor. He said the work had been completed, and the motor 
placed on the :narket, and was now being used for Govern- 
ment and munition purposes. He was devoting part tiine to 
munitions, and the remainder to the commercial side of his 
ae He desired exemption to enable inm to apply for a 
wdge. The case was adjourned for a fortnight in order that 
he might apply to the Ministry of Munitions for a badye. 
The Heckmondwike District Council's electricity department 
apphed on behalf of an engineer's clerk and shift engineer, 


aged 21, and unmarried, and two junior shift engineers, aged 


Js years, all being Class A men. The Military Representa- 
tive admitted having to recognise the importance of. the 
maintenance of public services, but he said one of the men 
concerned was engaged chiefly on clerical work, and, he 
thought, might be replaced by a girl. The three claims were 
disallowed, provisionally on substitutes being found. 

The Batley Corporation electricity departiment applied for 
reconsideration of cases heard in the previous week. The 
Electricity Committee doubted whether the whole of the 
facts had been placed before the Tribunal, and the Chairman 
(Coun. F. W. H. Auty) attended to ask for a review. He 
said the three men particularly concerned were A. Russling, 
aged 23, single, station superintendent, whe had been given 
till May Ist: J. Ainscough, 36, marvied, shift engineer, dis- 
allowed without grace; and R. J. Greenwood, 19, single, 
junior engineer, grace till May Ist. If these decisions were 
allowed to stand, said the Councillor, the electricity works 
would, at May Ist, be left with one driver and no shift engi- 
neer. The Chairman of the Tribunal said Ainscough’s case 
had been refused because he was leaving the works. Coun. 
Auty said it had been thought they had power to keep him, 
but they found on inquiry that thev had not, and that was the 
reason why they had lost their chief assistant. Ainscough, 
however, was now willing to stay at the works. Even with 
Ainscough remaining thev would only have three shift engi- 
neers, whereas they ought to have four. If Ainseough had 
to go and another man could not be got, it would be a big 
step nearer shutting up the works. The engines could not 
he kept going without shift engineers. Eventually it was 
decided that Ainscongh should have conditional exemption, 
but. in view of the urgent demand for men under 31, the 
Tribunal could not alter the decision as to the other men. 
The Electricity. Committee must do its best. in six weeks, ta 
replace Greenwood and Russling. j 


. 


All Hands to the Plongh.—According to the Sheffield 
Daily Telegraph, Mr. S. E. Fedden recently communicated with 
the Board of Agriculture, offering the services of the staff of the 
Sheffield Corporation electricity power stations as volunteer plough- 
men in their spare time. It appears that the men will be motored 
to farms in the evening. and will do night ploughing with motor- 
ploughs to be provided by the Board of Agriculture. and at week 
ends they will engage in general work on the land. 
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LEGAL. 


BRITISH THoMsON-Hovston Co., LTD., r. DURAM, LTD. 


THE Court of Appeal, composed of the Master of the Rolls and Lords 
Justices Warrington and Scrutton, delivered judgment, last week, in 
this case upon the plaintiffs’ appeal from a judgment in favour of 
the defendants. l 

THE MASTER OF THE ROLLS said that he had had an oppor- 
tunity of reading the judgment about to be delivered, and agreed 
with the conclusions arrived at by the learned Judge. He was of 
opinion that the judgment of Mr. Justice Astbury should be 
affirmed, and the appeal dismissed, with costs. 

LORD JUSTICE WARRINGTON said the first question was to 
determine what was the true construction of the specification, in order 
to ascertain what was the invention described and elaimed. 
Tungsten was one of the refractory metals, was ordinarily in the 
form of a finely-divided powder, and had a very high melting 
point—viz., somewhere about 3,000° C. It could only be melted by 
the employment of the electric current, and the product so 
obtained was apt to be a carbide of the metal, and so hard as to 
be of no use for purposes stich as those for which a metal was 
commonly used. Prior to the date of the patent, however. means 
had been suggested—notably by Moissan, in 1896, and in a 
specification of Just and Hanaman, in 1904—for obtaining pure 
tungsten in a solid form. In Just and Hanaman’s specification, the 
object aimed at was to obtain a filament of pure tungsten for 
electric lamps In 1906 there had been no commercial application 
of any of these suggestions, but the plaintiffs’ specification assumed 
that tungsten might be obtained in a solid form suitable for the 
application of the invention claimed in various ways, and 
the patentees described one of such ways, treating it as 
one already kown, and making no claim to it as an 
invention of theirs. Working a metal in the technical 
sense meant altering its shape in such a manner as to 
produce a spreading or extension of the actual metallic body. 
The expression covered and included the well-known processes 
of hammering, rolling, and drawing. Turning to the specification, 
his Lordship said the first claim with which it was necessary to 
deal was in these terms :—“ The method of working tungsten 


which consists in subjecting the metal in a coherent form to the 


action of heat while it is being operated on or manipulated.” 
Taken by itself that created no difficulty. The only special feature 
claimed was subjecting the metal referred to to the action of heat 
during the operation of working. This special feature was claimed 
as applicable to every mode of working. including hammering, 
rolling. and drawing ; as to that, there was no dispute. The fight 
had ranged round the words * the metal in a coherent form.” Did 
they mean, as the defendants said, any form of solid metal however 
obtained, or were they limited, as the plaintiffs contended, to a 
metal which had assumed a solid form only by reason of the 
coherence of the particles of which the original powder consisted ? 
Reading the words by themselves, he should feel no difficulty in 
saying that they included any form of solid tungsten, the only 
form of the metal to which the process of working could be 
applied. 
with reference to which the words must be read, and that if that 
was done it would be found that they bore the narrower con- 
struction for which the plaintiffs contended. 

His LORDSHIP, having read the material portion of the plaintiffs’ 
specification, said that the patentee plainly applied his invention 
not only to a rod obtained as described, but to one “obtained 
by any other method which yielded a pure coherent product.” 
He could not see that that meant anything less than pure metal in 
a solid form as distinct from powder. In his opinion, the context, 
so far from assisting the plaintiffs, tended to show that the patentee 
was dealing with the metal in a condition suitable for working, 
that was to say, not as a powder, and that he regarded it as 
perfectly immaterial how that condition was obtained. 

Continuing, his Lordship said : The view which I have expressed 
as tu the construction of the specification is. I think, supported by 
the extreme difficulty the plaintiffs’ counsel found in stating in a 
consistent or intelligible way the limitation they seek to impose, 
and it was only in Mr. Walter's argument in reply that we got it 
in a definite shape, in substance corresponding with what he stated 
to be their contention. The claim therefore is, in my opinion, 
simply for the employment of hest during the working operation, 
whatever it may be. as a means of effectuating or facilitating that 
operation when the subject of it is tungsten. The patentees’ con- 
descend to no definite particulars as to the degree of heat, nor do 
they lay claim to any special form of apparatus for its application, 
or any special mode of applying it. 

The so-called discovery seems to me to be no discovery 
at all. for it is proved that it is part of the ordinary routine of 
a metallurgist, if he has to deal with a metal which cannot be 
worked cold, to use heat to facilitate the operation, it being well 

known that the action of heat on a metal is to encourage the 
change of shape which it is the object of the working to produce. 
If the present patent were to be held valid. no person could during 
its subsistence follow this routine in the case of tungsten without 
infringing the patent. Iam clearly of opinion that, construed as 
I think it ought to be construed, the specification neither describes 

nor claims an invention which can be the subject matter of a 

patent, and the patent is. therefore, invalid. It is unnecessary to 

at his E aa a anticipation or insufficiency of the 
cee appeal, in my opinion, fails, and must be 
LORD JUSTICE ScRUTTON read a judgment also dismissing the 
appeal, (He said he agreed with Mr. J ustjce Astbury’s view iat ee 


But it was said that the specification afforded a context — 


was not sufficient subject matter in Claim 1: the subject matter. if 
any—the knowledge of the malleable and ductile quality of a metal 
under a well-known process—was, he thought, anticipated by 
Moissan. He could not think there was any patentable invention in 
applying to a new metal a method which any competent 
metallurgist would use if invited to report on the qualities of a 
metal af whose nature he was ignorant. ‘That short point disposed 
of the case, and it was unnecessary to deal with the numerous 
other points that were raised in the defendants’ arguments. 


-e ——— 


PRITCHARD ©. PETO AND THE ELECTRICAL CONTRACT “AND 
MAINTENANCE Co., LYD. 

In the King's Bench Division, on March 27th, Mr. Justice Bail- 
hache and a common jury heard an action in which a newsagent, 
of Packington Street, Islington, claimed compensation for personal 
injuries against Mrs. Peto, the occupier of a house in Packington 
Strect, and the Electrical Contract and Maintenance Co., Ltd., 
when the question arose as to whether Mrs. Peto or the Electrical 
Contract and Maintenance Co., whose telephone line was fixed to 
the coping, the falling of which caused the accident, was liable. 
On April 16th, 1916, the plaintiff was calling at Mrs. Peto’s house 
in the ordinary course of his business, when a piece of the cornice 
from the top of the house, without warning. fell upọn his head, 
causing injuries by which he was confined to his bed for some-weeks. 
The plaintiff's case was that the cornice was rendered unsafe by 
reason of the manner in which the telephone wire was fixed to it, 
and in this contention he was supported by the first defendant. 

Mr. LANGpon, K.C.. appearing for the defendant company. con- 
tended that the telephone fittings had nothing whatever to do with 
the crack which had caused the accident, and, after a discussion, it 
was agreed that a surveyor should visit the premises and report, 
and upon that report the parties would take their stand, and accept 
any accecgment of damages at which the jury might arrive in the 
meantime, 

The jury accordingly assessed the damayes at £100. 

Mg. ELKINGTON, who was the surveyor chosen, subsequently 
reported that after viewing the premises he came to the conclusion 
that the driving of the nail to hold the telephone triangle had 
nothing to do with the cracking or the accident. 

Mr. LANGDON, K.C., said that that exonerated the Electrical 
Contract and Maintenance Co., and he asked for judyment as far 
as they were concerned. 

Judgment was accordingly given in favour of the defendant com- 
pany. and, after hearing arguments, his LORDSHIP reserved his 
decision in regard to Mrs. Peto, the other defendant. 


NOTES FROM CANADA. 


[FROM OUR SPECIAL CORRESPONDENT. ] 


e. 


THERE has just been published by the Commission of Conservation of 
Canada, a report on the water powers of Manitoba, Saskatchewan. 
and Alberta, which forms a sequal to a similar work, issued in 
1911, called “The Water Powers of Canada.” Jn the latter, the 
Eastern Provinces of the Dominion were pretty thoroughly covered, 
but as the information then available regarding the West was 
insufficient, it was not possible to treat the subject other than: 
quite cursorily. 

It is evident from the report under review that the Government 
is doing a work which will some day prove extremely useful. 
Probably many of the water powers now being surveyed will not be 
made use of for a considerable time, but everyone acquainted with 
the development of hydraulic power knows how unreliable recorda 
of stream flow may be if taken over short periods, so that the 
longer the period of observation is, the more accurate will be the 
calculations based on the records obtained. 

On the recommendation of the Commission referred to above, an 
area of 17,900 sq. miles has been assured protection against denuda- 
tion by the setting aside of the eastern slope of the Rocky 
Mountains as a forest reserve. This is a very wise measure, as it 
will tend to regulate the flow of the rivers and prevent floods and 
droughts. Similar steps are recommended regarding the drainage 
urea of the Winnipeg River. In this vast country, although in 
the past much harm has been done by cutting down forests, so far 
as stream regulation is concerned, a great deal of good can be 
accomplished by the prevention of further damage in the future. 

The Dominion Government has recently decided to reserve all 
vacant Dominion lands which may be valuable for the development 
of water power, in order to keep them from the hands of specu- 
lators. ao that only promoters of bona fide power development may 

secure them, g 

A few months ago a Reseurch Committee, consisting of pro- 
minent scientists and engineers, was organised by the Dominion 
Government, and these men are taking up many questions of 
national importance in connection with the development of 
Canada’s resources in water powers, minerals, timber, &c. 

One subject which is receiving particular attention is the utilisa- 
tion of lignite in the Prairie Provinces. In Saskatchewan there 
are immense deposits of this material, and the Department of 
Mines is carrying out experiments on briquetting and burning it, 
with a view to its being made use of commercially on a big scale. 

The development of water powers for the fixation of atmospheric 
nitrogen, and generally for great electrochemical industries, is also 

revelving attention, 
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The chairman of the Timiskaming and Northern Ontario Rail- 
way has recently heen advocating the electrification of the whole 
line of some 328 miles. As this line runs through a good deal of 
thickly wooded country. and as steam railways in Canada annually 
cause a vast amount of damage to forests by fire. some people take 
the view that it would pay the country to have such a line 
electrified, merely for the saving in forest fire destruction, which 
might thereby be prevented. 

The coal situation has been very acute this winter. and prices 
for bituminous coal, which is mostly used for power purposes. have 
heen about three times as much as in pre-war days, while anthra- 
cite, which is extensively used for heating houses, &c., has been 
30 per cent. or 40 per cent. higher than before the war; besides 
this, the railway freight facilitiies have been so completely tied up, 
due to one cause or another, that it has been sometimes impossible 
to obtain coal at any price. Toronto University had to close all its 
buildings for several days quite recently, as no coal was to be had, 
and the temperatures were zero F., or below, about that time. 
Preference has in all cases been given to the munitions plants, 
and even some of these have had a hard time to keep going, for 
want of coal. i 


TRADE STATISTICS OF CANADA. 


Tre following figures, showing the imports into and exports 
from Canada of electrical and similar materials during the 
year ended March 3lst. 1916, are taken from the recently- 
issued trade statistics. Figures for the year 1914-15 are given 
for purposes of comparison, and notes of any increases or 
decreases have been added :— 


IMPORTS. 
1914-15. 1915-16. Ine. or dec. 
Dols. Dols. Dols. 

Cepper wire, plain, tinned, or plated.— 

From United Kingdom ... 2,000 — — 2.000 
»» United States 23,000 18,000 — 5,000 

Total 25,000 18000 -= 7,000 

Electric light carbons and carbon points.— 

From United Kingdom 1,00 — — 1,000 
» United States 36,000 50,000 + 14,000 
», Germany aes kaa 6,000 — — 6,000 
,, Other countries 1,000 2 000° + 1,000 

Total 44,000 52000 + 8,000 
- “Switzerland $2,000. 

Incandescent lamp bulbs, éc.— 

From United Kingdom ... 1,000 ~- — 1,000 
, Austria wah es 8,000 — - 8,000 
» Germany A ih 4,000 — — 4,009 
» United States ae 54,000 62.000 + 8,000 
,, Other countries 3, 100 - 2,000 

Total... tk 70,000 63,000 - 7,000 


Electric apparatus not mentioned (insulators, batteries, 
telegraph and telephone instruments).— 


From United Kingdom ... 538.000 207,000 - 331,000 
,„ Austria Seg 2.000 — — 2,000 
„France sea 9,000 2,000 - 7,000 
» Germany... 68,000 — — 68,000 
„ Sweden ie 41,000 3,000 — 38,000 
» Switzerland 2,000 — - 2,000 
„ Italy sae Misi 8,000 30M —- 5,000 
,, United States  ... 3,675,000 3,367,000 — 308,000 
,, Other countries 1,000 — - 1,000 

Total ... 4,344,000 3,582,000 — 762,000 

Manufactures of india-rubber and gutta-percha 

(except tires, clothing, and similar goods).— 

From United Kingdom ... 224,000 193,000 —- 31,0% 
„ Austria ioe bee ,000 — — 3,000 
„ France 3,000 2,000 - 1,000 
,» Germany... 24,000 — — 24,000 
„ United States 621,000 625,000 + 4,000 
„ Other countries 2,000 2,000 — 

Total. 877,000 | 822,000 —., 55,000 

Gasoline engines.— 

From United Kingdom ... 85,000 32000 — 530M 
,, United States ... 1,905,000 3,376,000 + 1,471,000 
,,  Otber countries... 44000 1,000 - 48,000 
| Total ... ».. 2,034,000 3,409,000 + 1,375,000 

Steam engines.— 

From United Kingdom ... 67,000 120 —- 55,000 
», United States 170,000 95,000 — 75,000 

Total 937,000 107000 — 130,000 
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1914-15. 


Steam boilers.— 


From United Kingdom ... 
4, United States 


Total 


Dols. 


35,000 
163,000 


198,000 


1915-16. 


Dols. 


81,000 


114,000 


Concrete mizing, cement-making, and coal- 


handling machines.— 


From United Kingdom ... -~ 
» United States 
, Other countries 


Total 


Electric motors, generators, and dynamos.— 


From United Kingdom ... 
» France vhs 
» Sweden 


” ‘United States  ... 1,146.000 


,, Other countries 


Total... ee IE 


7,000 1,000 
241,00 91,000 
1,000 — 
249,000 92,000 
175.000 35,000 
2,000 — 
25.000 2 00N 

863.000 
1,000 1,000 
349,000 901,000 
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All machinery not mentioned, except sewing machines, 


tertile machinery, printing machinery, ée.— 


From United Kingdom ... 
» France si ae 
„ Germany... 
», United States 
„ Other countries... 


Total 


ww. T0., 
“ee BOO. 


5.000 2,000 
MW . — 
000 12,140.000 

66,000 5 


y 


. 9,264,000 12,497,000 


— 690,000 
— 3,000 
— 110.000 
+ 4,049.000 
— 18,000 
+ 3,233,000 


Iron and steel wire. single or several, covered with cotton, 
linen, silk, rubber, or other material, including cables 


80 covered.— 

From United Kingdom ... 159.000 
», United States 175.000 
,, Other countries 4,000 

Total 338,000 
® France. 


5.000 
160,000 
1,000° 


166,000 


Lighting fiztures of metal (including electric).— 


From United Kingdom ... 
„ Austria sig ey 
» United States 
» Other countries 


- Total 


11,000 
1,000 
401.000 


5,000° 


418,000 


10,000 
310,000 


10,000ł 


330,000 


Germany $6,000. tJapan $5,000. 


EXPORTS. 
Mica.— 
To United Kingdom 82,000 
„ United States ... 184,000 
,, Other countries 2,000 
Total 218,000 
Electrical apparatus.— | 
To United Kingdom 17,000 
„ Newfoundland 16,000 
,, United States ... 49,000 
„ Other countries 16,000 
Total 98,000 


*Spain $340,000. 


Machinery (other than linotype, washing, and 


sewing machines).— 


To United Kingdom 40) 000 
4, Newfonndland 20,000 
„ New Zealand ... 5.000 
, Argentina 21.000 
„ France ... ee 9,000 
» United States ... 188.00 
» Russia ote 11,00 
„ Other countries 20,0009 
Total 314,000 
s *Australia $9,000. 
Gasoline engines.— 
To Tinited Kingdom 7,0 
,» Newfoundland 94,0) 
» United States ... 13.000 
» Other countnes 3,000 
Total 117,00 
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BUSINESS NOTES. 


‘Bankruptcy Proceedings.—F rep. W. CHAMIER, electrical, 
Ac., engineer, 59 Fleet Street, E.C._An application for an order of 
discharge, was made to Mr. Registrar Hope at the London Bankruptcy 
Court on March 21st, on behalf of bankrupt, who failed in October, 
1913, with ranking liabilities £511, and assets valued at £18,517, 
male up of book debts stated to be due from companies and 
persons in Russia and Germany. The Senior Official Receiver 
(Mr. E. Leadam Hough) reported that for six years prior to 
Hl, the, bankrupt acted as manager at Frankfort-on-Main 
for an electrical apparatus manufacturing company, in which 
he had acquired a controlling interest, but which had, prior 
to the receiving order, gone into liquidation. In 1912 he came to 
England and began his career as a consulting enzineer. With regard 
to the assets disclosed by the bankrupt, the chief item was a claim 
for £76,700 (estimated to produce £15.000) against the Deutsche 
Beck Bogenlampen Gesellschaft M.b.H., of Frankfort-on-Main. As 
offences, the Senior Official Receiver reported : (1) insufficiency of 
assets to equal 10s. in the £ onthe amount of the liabilities, nothing 
having been realised from the before-mentioned claim and book 
debts ; and (2) omission to keep proper books of account. After 
hearing Mr. J. D. Kingham, in support of the application, his Honour 
granted a discharge subject to judgment for £300. to be satisfied by 
a cash payment of £50 within one month, and the balance within a 
further twelve months. Order entered accordingly. 

S. S. COSTER & Co., electrical and mechanical engineers. 14, Glad- 
stone Road, West Ham Park, Essex.—Receivinę order made 
March 20th on a creditor's petition. First meeting, April 3rd ; 
public examination, May 9th, both at Carey Street, W.C. 

E. W. BARTON WRIGAT, electrical therapeutic expert, Acton 
(formerly 133. Oxford Street, W.).—Order made March 23rd, at 
Brentford. discharging receiving order. Composition, 5s. in the £. 
April 11th. is the last date for sending proofs for dividend to 
E. W. J. Savill, Official Receiver, 14, Bedford Row, W.C. 


Book Notices.—Ovuvr Weights and Measures. By Allan 
Granger. London: Eyre & Spottiswoode, Ltd. Price 6d.—In this 
booklet the author takes the view that to change our system of 
weights and measures would involve a serious disturbance of trade 
customs and social habits, and a large expenditure, and that the 
consequences®f a partial change would not be so grievous. He sees 
no probability of the adoption of the metric system, and lays em- 
phasis on the enduring value of measures of length, in contrast to 
the mutability of measures of weight and volume ; and therefore, 
whilst he proceeds to put forward simplified and improved measures 
of weight and capacity, he refrains from suggesting any change 
in measures of extension. Proposing a new pound equal to the 
half-kilogram, Mr. Granger bases upon it a new cwt. (50 kg.) and 
a new ton (1.000 kg.), and subdivides it into 16 new ounces and 
7.680 new grains. He also increases the gallon. by 10 per cent., 
making it practically equal to 5 litres, with a new pint. &c. We 
will not follow the author through his arguments in favour of 
these changes ; his proposals appear to be directed towards retain- 
ing the old names whilst practically adopting the values of the 
metric units of weight and capacity, and obviously the disturbance 
to trade which he foresees in the event of the metric units being 
adopted would not be avoided—except in respect of length measure- 

-ments—were his suggestions carried out. To our mind, half- 
measures are not only useless, but mischievous; if we are to 
change at all, let us place ourselves completely in harmony with 
other nations by adopting the metric system outright. 

* Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVI, No. 3. March, 1917. New York: The Institute. 
Price $1. 

“ The Calculation and Measurement of Inductance and Capacity.” 
By W. H. Nottage. London: The Wireless Press, Ltd. Price 
23. 6d. net. 

“ Electrical Laboratory Course for Junior Students.” 
Maclean. London: Blackie & Son, Ltd. Price 2s. net. 

“The Engineers Year-Book for 1917.“ By H. R. Kempe. 
London : Crosby Lockwood & Co. Price 20s. net. 


By M. 


Patent Application.—Notice of application by the 
British and Overseas Engineering Syndicate, Ltd., for leave to 
amend Patent No. 15,599 of 1913, granted to V. Poulsen for “ Im- 
provements relating to the production of alternating electric cur- 
rents, appears in our advertisement pages to-day. 


Dissolutions and Liquidations.— ASHWORTH & PARKER, 
Riverside Works. Bury, Lancs.—Mr. W. A. Ashworth has retired 
from the firm. The business will be continued under the same 
name by the remaining partners, Messrs. W. S.!Parker & F. O. L. 
Chorlton. l 

Loxpos ELECTRON Works, Ltp.—The controller, Mr. A. Taylor. 
has applied for his release. 

SIMPLEX INSULATORS (BOURKES PATENT). LTp.—Mecting of 
creditors. April 5th. at 56, Moorgate Street, E.C. 


Mrtrowsky & Co.. Old Trafford, Manchester, enemy subjects.— - 


C'reditors in this case must send rticulars to the Controller, 
Mír. G. H. Warmington, 33. St. Swithin's Lane, E.C., by April 23rd. 

ALcmrsicu STAMPING Co., LTD., Garnham Street, Stoke 
Newincton, N.—First meetings of creditors and contributories, 
April ith. at Carey Street. 

Cotston ELECTRICAL Works, LTD., Bristol.—April 11th is the 
last date for the receipt of proofs for dividend, by Mr. C. H. King, 
the liquidator. at 26, Baldwin Street. Bristol. 


Ye 


Catalogues and Lists.—BritisH TuHomson-Hovston 
Co., LTD., 77, Upper Thames Street, London, E.C.—Twenty-ejght- 
page illustrated price list, No. 10,600 A, giving full particulars of 
an extensive range of `“ Calorite `“ electric heating appliances. 

BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING CoO., 
Lrp., Trafford Park.—Special publication. No. 7.855/1, of 36-pp.. 
contains a reprinted illustrated article from the Beama Journal on 
“The Control of Motors for Industrial Purposes,” by Frank 
Walker. A 

Messrs. SIMPLEX CONDUITS, LrD.. Garrison Lane. Birmingham. 
—Mailing card No. 653 describes. illustrates, and gives prices of 
their combination pin-plug and lampholder adaptor. 

THE © 2” ELECTRIC LAMP MANUFACTURING Co., LTD., of South- 
fields, S.W., have prepared some large adhesive labels for the use of 
the trade generally. They are supplied free of charge, overprinted 
With the trader's name and address. 


For Sale.—The controller, Mr. H. J. Morland (Price, 
Waterhouse & €o.) is inviting tenders. by April 18th, for the 
purchase, as a going concern, of the business of THE BRIMSDOWN 
LAMP Works, Brimsdown. Full particulars are given in our 
advertising pages to-day. 


American Westinghouse Extensions.— Announcement 
has just been made hy the Westinghouse Electric and Manu- 
facturing Co. that the plot of ground recently purchased at 
Essington, near Philadelphia, will form a new industrial centre for 
the Westinghouse Electric interests. The site embraces about 500 
acres, with a frontage of approximately one mile on the Delaware 
River. Additional transportation facilities will be afforded by 
tracks ffom the Pennsylvania and Philadelphia and Reading Rail- 
roads. This new centre will be devoted to the production of large 
apparatus, the first group of buildings being for power machinery, 
principally steam turbines, condensers and reduction gears. The 
initial development will cost in the neighbourhood of $5,000,000 or 
$6,000,000, occupying about one-fifth of the area of the entire plot. 
The group will consist of the following buildings :—Two large 
machine shops, an erecting shop for heavy machinery, forge shop, 
pattern and pattern-storage shop, and power house. Work will 
begin on these as soon as satisfactory building contracts can be let. 
The number of employés to be engaged at the new plant will 
number several thousand people, and, undoubtedly, will in the 
future equal the number employed at East Pittsburgh, representing 
over 20,000 people.—Journal of Electricity, Power and Gas. 


Trade Announcements.— Rr. L. VANDERVELDE has pur- 
chased the business of D. Jaroslaw. together with the assets, and 
he will conduct the business under his own name at 19, Tower 
Hill, London, E.C., and will discharge liabilities. Mr. Vandervelde 
has been manager of the firm for more than 20 years. 

Mr. T. J. FARRELL, electrician, of 5, Moss Lane, Altrincham, 
is viving up the business. = l 

The address of Mr. Syp. H. Symmons has been altered to 9, 
Mincing Lane, London, E.C., 3. Telephone No. : “ Avenue 6893." 

THe “Z°” ELECTRIC LAMP MANUFACTURING Co., LTD., have 
opened a branch at 59, Victoria Street, Bristol (manager, Mr. W. 
Weeks. late of Messrs. Veritys, Bristol). Stocks of all classes of 
their lamps, as well as accessories and cables, will be carried. 


LIGHTING AND POWER NOTES. 


Aylesbury. —PLANT ExTENSIoN.—Mr. Turnbull, elec- 
trical engineer to the U.D.C., has interviewed the authorities with 
respect to the likelihood of increasing the pjant at the works in 
order to supply current to a local controlled establishment in the 
town. Asa result, the Council has asked the L.G.B. if it will be 
prepared to grant sanction to a loan for the purpose. 


Begelly (Pembrokeshire). — Electrical pumping and 
winding plant is being installed at the New Reynalton Colliery ; 
electrically-driven screens and washers are also to be erected.— 
Western Mail, l l 


Bootle.—The Corporation electricity works have made a 
surplus of over £3.000 for the past year, and the reserve and 
renewal fund accounts show a credit balance of £19,765. The 
reserve fund has nearly reached its maximum limit. 


Clayton.—A public meeting, last week, held to consider 
the question whether the township should seek electric supply from 
the Yorkshiro Electric Power Co. or from the Bradford Corpora- 
tion. passed a resolution instructing the Council to rescind its 
recent decision to support the company’s Bill at present before 
Parliament, including Clayton in its area of supply, and to send a 
copy of the resolution by telegram to the B. of T. The compara- 
tive charges are as follows :—The company: Lighting, for any 
quantity, 5d. per unit ; heating and cooking, any quantity, ld. per 
unit ; power, from ‘9d. to ld. per unit, all subject to a discount of 
24 per cent. Bradford: Flat rate of id. per unit; maximum 
demand rate from lłd. to 7d. per unit : heating. cooking. and small 
power installations. ld. to 2d. per unit net; large power installe- 
tions, $d. to 2d. per unit ; discount, 24 to 3 per cent, 


oor ed 


THE ELECTRICAL REVIEW. 


[Vol 80. No. 2.053, Marcu 30, 1917. 


Dundee.—On Tuesday morning, last week, a fault occurred 
in an E.H.T. trunk feeder supplying a sub-station, with the result 
that a portion of the tramway supply and that of some works was 
temporarily stopped. On the following morning the second feeder 
to the same sub-station failed, causing an interruption in E.H.'T. 
supply. On localising the fault, the ground, which is chiefly com- 
posed of vas works refuse, was found to be on fire under. the cables, 
which accounted for their giving way. The cables were laid some 
five or six years ago in fibre conduit surrounded by conerete, and at 
that time the ground gave no indication of such an occurrence 
being possible. 


Dublin.— Docks Suppiy.—As a result of an inquiry 
into the cost of working of the Dublin Port and Docks Board elec- 
tricity station, it has been found that the units generated during 
116 were 437.840; the penerating cost was 25d. per unit; 
interest. sinking fund, P119%d. per unit ; salaries, “110d. per unit, 
making a total of 3°76d. per unit. The averave cost per unit sold 
bv the Dublin Corporation for 1916 was 2°62d.. which included all 
charges. It is surgested that it might be possible to enter into an 
arrangement by which the Corporation would take over the Port 
and Docks Board station and supply the Board with electricity at a 
lower price than it is costing at present. 


Grimsby.—The T.C. has entered into an agreement witht 
the Great Central Railway Co. for a supply of electricity for 
cmerrency purposes. f 


Hornsey. — According to the estimate of the Electricity 
Supply Committee, there will be a deficit of about £700 on the 
years working. Councillor Moritz said that in increasing the 
charges by 25 per cent. in two steps the anticipations of increased 
revenue had been fulfilled, and he thought that they would be in a 
position to carry on until the end of the war without putting any 
further burden upon the consumers, The undertaking had only 

had the benefit of the 25 per cent. increase for one quarter, and 
when they had had longer experience of it he hoped the finances 
would show the advantaye. i 


London.— Hackxey.—The Electricity Committee re- 
ported that the official tests of the 5,.000-KW. turbo-alternator and 
auxiliary plant installed by Messrs. Willans& Robinson. Ltd. had been 
carried out to the satisfaction of the borough electrical envrineer, 

The Committee recommends that. subject to the approval of 
the L.G.B., an annual subscription of £5 Se. be paid to the 
Engineering Standards Committee. 

LAMBETH.—The Council has agreed with the Deptford B.C. that 
representations be made to the Commissioner of Police urging that 
street lighting. except at dangerous corners, be dispensed with 
during the months of May, June, and July. 


Mexboro’.—Prorosep Loan.—The U.D.C. has decided 
to ask the Treasury for permission to raise £9,500 for an additional 
clectrivity works extension, subject to the sanction of the L.G.B. 


Morecambe.—PrRoroseD  ExtTenston.—The T.C.. last 
week, considered a proposition by the Electricity Committee that 
application be made for sanction to borrow £6,000 for electricity 
works extensions, at the expiration of the war. The Committee 
reported that a generating set was required to meet the demands 
of the department. Councillor West questioned whether £6.000 
would be enough. Alderman Birkett asked whether the whole 
existing plant might not be better scrapped. He pointed out that 
the works had never been a paying concern. and said that was 
largely due tothe unfavourable situation. Despite the fact of 
Parliament having asked the Council to state what money was 
likely to be required after the war, the Council ultimately referred 
the matter to Committee. 


Northwich.— PRICE INcrkass.— The Northwich Electric 
Supply Co. has riven notice that certain of the charges at present 
made for current for lighting purposes will. on and after July Ist, 
J917, be revised as follows :— Sliding seale: Now 64d. and 4}d.. in 
future 7d. and 4d. Flat rate :—-Now 54d., in future 6d. per unit. 


Perth.— An estimate of the cost of the electrical stoking 
plant erected four years ayo was submitted, at a meeting of the 
Gas Comittee, by Mr. David Vase, was manager. A total of 
£6,200 was spent on the installation, and since the introduction 
of that plant 2£5.347 has been paid in respect of retort-house 
extensions. 


Rochdale.—New Puant.—-Mr. W. J. H. W vod, borough 


clectrical engineer, Bolton, the consulting engineer to the Cor- 
poration, has reported on the condition of the electricity works, and 
the Electricity Committee recommends the T.C. to spend a sum of 
about £20,000 to put the undertaking in the necessary condition of 
efficiency to meet the growing demands. In May last year an 
expenditure of £60,000 was proposed, but it was vetoed. and an 
outlay of only £10,000 was sanctioned. It is stated that the 
application will have official support. Mr. Wood reports a 
marked improvement in the general running of the plant, and 
says there is no doubt the staff have been fighting against adverse 
circumstances and abnormal conditions in the past. His proposals 
accepted by the Committee provide for one 750-KW. rotary con- 
verter. £3,000: additional water intake and screens. £1.000; and 
two boilers. with stokers, and coaling plant, flues and buildings, 
#£15.000. An item of £4,500, put down as the estimated cost of 
linking up with a neighbouring authority for a stand-by supply, 
has been postponed for further inquiries. 

The bursting of a tube in a boiler, last week, put one of the 
boitors out of action, and considerably reduced the supply of 
eurrent, | 


Shildon (Durham).—The Council considered, last week, 
a letter froin the Electric Supply Co.. ayreeing to accept £150 in 
full settlement of its lighting account, and stating that it might 
be necessary to again raise the rate for current. It was decided to 
settle the claim. and to ascertain the right of the company to 
increase its charges. 


South Africa —The Cape Town Corporation Electric 
Light Department has given notice that. consequent upon the delay 
in securing the additional wenerating and boiler plant dne to the war 
conditions, no extensions to existing installations can be permitted, 
or new connections for purposes other than domestic, lighting be 
made. until the installation of the additional plant. 


Stockton-on-Tees.—It is expected that there will be a 
fairly considerable loss on the working of the Corporation's elec- 
tricity undertaking during the present financial year, although not 
as much as the £2.000 allowed for in the estimates. 


Wakefield.— Yrak’s WorkiNG.—There has been a loss 
of £18300 on the working of the electricity undertaking for the 
past year. due to increased cost of labour, coal, and oil. 


West Ham.— The borough engineer estimates a deficiency 
on the electricity undertaking of £35,500 for the year ending 
March Sst. 1917. together with a further sum of £4,500 for 
allowances to men on Active. Service—total, £40,000, On the 
tramways for the same period the deficiency is estimated at 
415.000. and a further sum of £16,100. allowances to men on 
Active Service- total, £31.600, The Finance Committee is to be 
asked to provide for the forezoing deficiencies in the estimates. 
Upon the recommendation of the electrical engineer the revised 
standard charges for lighting. power and heating, operating from 
the March, 1917, meter reading period, are to be advanced by 10 per 
cent., such advance to come into force in connection with all 
existing standard supplies, as and from the date of the meter 
reading immediately following the expiration of six months 
notice. 


Wiilesden.—The Electricity Committee has decided to 
terminate the agreement with the North Metropolitan E.P.S. Co. 
on March 31st. 1918. and that nevotiations be entered into with 
the company with a view to a new agreement. The L.G.B. has 
refused to sanction the raising of a loan -of £10, 110 for new 
cables. 


TRAMWAY and RAILWAY NOTES. 


Bingley.— Link ING-UP.— Deputatious from the Bingley 
UDC and the Keighley R.D.C. met the Keighley Corporation 
Tramways Committee last week, to exchange views on the linkinz- 
up of the Bradtord tramway service which runs through Bingley 
to Cross Flatts. and the Keighley tramways which run to the 
bottom of Stockbridge, a matter of 2} miles. All three parties are 
favourable to the proposal, and the next step is to ascertain the 
views of the Bradford Corporation, who lease the line throuyh 
Bingley. The scheme is held to be highly desirable us a means of 
through traffic between Bradford and Keighley, and particularly 
so In view of the high railway fares. 


Birmingham.—The use of the Boy Scouts in assisting 
the women conductors on the -Corporation tramcars has proved 
very successful. and the Tramways Committee proposes to avail 
itself of the services of the boys on all routes. The boys give 
the sivnal to stop and restart the cars. and generally attend to the 
platform duties, while the conductress collects the fares. — Birming- 
ham Daily Despatch, 


Blackpool. RrvENUE RetTurns.—At March 16th, with 
only 16 days more to run of the present financial year, the total 
Corporation tramway receipts were £90,603, compared with 
£77,429 lust year, an increase of £13,173. In 1913, the record 
for the department, the ful] year's receipts were £84,000, and this 
year's full takings will be over £92,000, thus beating the record by 
over £8,000, 

‘The Watch Committee has decided to licence women drivers on 
the Corporation cars, thus reversing the decision of last year. A 
number of women drivers are now in training in preparation for 
the coming season. 


Bootle.—There is a deficit of £2,822 on the Corporation 
trainwavs account for the past year. an increase of £1.811 above 
the estimated deficit. A sum of £4,689 in respect of rental payable 
by the Liverpool Corporation has not yet been paid. An increased 
expenditure of £4,000 is estimated this year. with an estimated loss 
of £6,040, of which £2,262 is for reserve. Extensive track repairs 
and renewals largely account for the increased expenditure. 


Burnley, —AcIDENT.—A bout 10.30 p.m. on March 23rd, 
two tramcars came into collision near Duke Bar: none of the 
passengers were hurt, and the damage was very slight. 


Huddersfield.—The Tramways Committee has traps- 
ferred £8.800, equal to a 4d. rate. to the borough fund in relief of 
next vears borough rate. In regard to the service of cars to 
Marsden, a suggestion by the tramway inanager is to be carried out 
as an expernnent. This is forthe use of special cars, with an 
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arrangement of fare-paying before entering the cars which will 
ensure preferential entry for long-distance passengers, for whom 
the cars are chiefly provided. Ordinary fares are to operáte when 
the car moves into service. 


Newcastle-on-Tyne.— Rare Revivvr.—At a meeting of 
the City Council, last week, for fixing the rates. Councillor Mayne, 
chairman of the Tramways Committee, offered £7,000 from his 
Committee’s funds. The profits at the end of the year are 
estimated at £36,000. To bring the reserve fund up to the 
requisite figure of £100,000, would require £29,000, That left 

£7.000 at the disposal of the Council. Several members spoke 
against acceptance of the money, claiming instead a cheaper and 
more efficient service: other members were not satistied that the 
money might not be required for renewals, repairs. and the like. 
Acceptance was agreed to by 36 votes to 8. 


Preston.— An application of the permanent-way men to 
tu be granted a war bonus has been referred to the Workmen's 
Wages Sub-Committee ; it is recommended that the Council join 
with other Lancashire and Cheshire tramw ay authorities to con- 
sider combined action to secure vreater uniformity in fixing areas 
and conditions of labour. 


Salford.—The increased fares on the Corporation tram- 
ways come into operation on Monday. War bonuses and allowances 
paid to dependents of employés serving with the Forces have caused 
an additional annual expeuse of not less than £50,000, and it is 
hoped by the Committee that the fare and stave revision will be 
sufficient to meet the increased financial obligations, and also make 
a substantial contribution towards the relief of the rates. One of 
the changes is the abolition of the halfpenny fare for children. and 
all children occupying seats must be paid for. 


Stalybridge.——The Joint Tramways Board has received 
complaints of the crowded state of the cars on certain routes in 
the early morning. and the manager has been instructed to write to 
the owners and managers of mills suygvesting a variation in the 
times of commencing and ceasing work, so as to minimise the 
pressure at certain hours. 


York.— When the City Council met last week to consider 
the estimates, Ald. Rhodes Brown said that instead of the estimated 
profits there was a loes of £700 on the tramways and £1,470 on 
the electricity undertaking. Ald. Meyer, chairman of the Tram- 
ways Committee, said the higher prices, including labour. repre- 
‘sented 50 per cent. of the expenditure, while the 6s. war bonus 
represented 25 per cent. of the increase; also there was a decrease 
in efficiency. Unless transport undertakings could charge more 
for their services. they could not be run at a profit. The Elec- 
tricity Committee had given notice of an increase of 10 per cent. 
in its charges, but they could not increase the tramway fares, as 
these were fixed by Act of Parliament. 


TELEGRAPH and TELEPHONE NOTES. 


Bagdad Wireless Station.——A powerful wireless installa- 
tion at Bagdad. constructed by the Germans. and in direct com- 
munication with Berlin, was blown up by the enemy before the 
arrival of the British Forces on March 1! 1th. 


Electrophones in Hospitals. —TVhe free electrophone 
service riven by the Electrophone Co. to many London hospitals 
and homes for wounded soldiers and sailors includes an installation 
at the London Hospital, by which 100 patients can listen whilst 
lving in bed to the performances at the leading musical comedy 
theatres and music halls.— Daily Telegraph. 


Imperial Communications.—The Royal Commission on 
the Natural Resources, Trade, and Legislation of the Empire, in 
its report. issued this week. includes a statement that cheaper 
cable rates are an urgent necessity, and that public opinion in all 
the Dominions is in favour of State control of the Imperial lines. 
The acquisition of an Atlantic cable by the State is recommended, 
and a considerable reduction in Press rates is proposed for the 
cheap and wide dissemination of Imperial news. 


Post Office Telegraphs and Telephones.—The ia 
report of the Postmaster-General for 1915-16 was issued last week. 
It states that 68.000 Post Office servants are with the Colours, and 
7.00 more will be set free when required. Nearly 2.000 have lost 
their lives, and many honours have been won by Post Office em- 
plovés. The depletion of the trained staff has thrown a heavy 
atrain on the Department, which has had to carry out new work on 
an extensive scale. and to deal with phenomenal development in 
certain branchee, while it has con:strncted and maintains a network 
of telegraph and telephone lines for the use of the Home Defence 
Forces, and its factories are engaged on munition work and in 
making telegraph and telephone apparatus for use in the field. 

Increased charges were brought into force in October and 
November, 1915, and brought in (up to March 31st, 1916) about one 
million sterling additional revenue ; the extra charges included :— 
On telegrams, 3d. per message, realising £200,000 ; on telephones, 
flat-rate (unlimited) lines. £3 per line in London, £1 108. and £2 
in the Provinces : trunk calls, un increase of one-third (hut a large 
reduction in trunk traffic occurred. and the vield was only £50.000, 
whereas £120,000 was expected); and call office charges were 

increased by 1d.. realising £10,000, as against £60,000 estimated, 


On March 31st, 1916. the total mileage of wires was 3,264,822 
miles, an increase of 6'3 per cent.; telegraph wires amounted to 
264.480 miles, telephone wires to 2,843,254 miles, and spares to 
157,088 miles ; aerial wires. 1,022,036 miles; underground wires. 
2.229.055 miles ; and submarine wires, 13.731 miles. 

The storm in March, 1916, was the worst in the history of the 
telegraph and telephone services. especially in the Midlands. where 
every line crossing a belt of country in a northern and southern 
direction was brought down : 2.150 poles were broken. 6.050 uprooted. 
and 33.300 blown over. This involved the re-erection of 41,500 
poles, equivalent to 14.000 miles of main pole line. and about 1,500 
tons, or 17,000 miles, of copper wire had to be replaced. Owing to 
shortness of staff, the work of repair occupied many manths. 

A large number of special telegraph circuits was provided 
for Government departments, and Government trafic nearly 
doubled. The number of telegraph offices open on March 3Ist. 
1916. was 14.156. a decrease of 66. The number of telegrams 
handled was 84,157.000, of which 64,685,000 were ordinary (it 
ee of 74 millions), 3,695,000 Press (a reduction of 4 million). 

903,000 foreign (a reduction of nearly 2 millions), and. 7.128.000 
OE (an increase of 3.410.000). The revenue from paid 
traffic was £3.111.235. an increase of £97:326 ; unpaid trathe was 
estimated at £538.461,an increase of £270,182. ° 

The decrease in ordinary inland traffic was 10°4 per cent., and in 
Press telegrams 17 per cent. To compensate for the withdrawal of 
teleyraphists for military service, additional operators have been 
trained, telephone transmission has been employed. and the use of 
high-speed apparatus has been extended. The Cominittee appointed 
in 1914 to consider the various systems of high-speed telegraphy 
reported in January. 1916. The use of the telephone for the dis- 
patch and delivery of subscribers’ telerrams has been fostered, and 
the telephone has been substituted for the sounder at a larre 
number of smal] offices. 

Foreign telegrams showed a substantial decrease in number. but 
an increase in length, with the result that the revenue was slightly 
higher. The use of nine codes has been authorised. An “urgent ` 
telegraph service with Russia and Roumania was introduced in 
January, 1916. at triple rates. 

The development of the telephone system has been seriously 
retarded by want of funds and labour. New orders for 43,286 
telephones were accepted during the year, and over 5,000 circuits 
were provided for Government departments. It was impossible to 
keep pace with the applications for new telephones. and a war 
surcharge (minimum £4) was imposed to limit the demand, with 
the result that the applications were reduced by 50 per cent.. and a 
sum of £45,000 was bronght in during the seven months ending 
March 31st, 1916. Noticcs to remove 54,680 telephones were 
received, an increase of 4 per cent. Apart from 15,000 telephones 
provided for the temporary use of Government departments, the 
Post Office owned on March 31st. 1916. 786,991 telephones, of which 
263.135 were in London, 406,347 in England and Wales, 91,221 in 
Scotland, and 26.282 in Ireland : 776 million effective calls were 
originated. a decrease of £8 per cent. The total] number of inland 
trunk calls was 40.357.284, a decrease of 0°56 per cent. New 
exchanges opened numbered 71, making the total number 3,109 ; 
741 public call offices were opened, and 91 closed. Seventy-four 
exchanges were connected with the trunk system, and 126 addi- 
tional trunk circuits were completed : the amalgamation of trunk 
and local exchanges was also carried further. The London- 
Birmingham cable was extended to Liverpool, and a new cable 
between London and Brighton was brought into use. Short- 
distance trunk services have been accelerated. Automatic exchanges 
are in satisfactory operation at the General Post Office (London). 
Accrington, Chepstow, Darlington, Epsom, Hereford, Newport 
(Mon.), and Portsniouth. The war has delayed the construction of 
similar exchanges at Leeds, Grimsby. and Stockport. Continuous 
telephone service is now provided at all except 334 exchanges. 
Rural party lines increased by 133 to 2.398. It is estimated that 
7,721,000 telezrams, 115.900 express letters, and 5,650 ordinary 
letters were sent by telephone. The receipts from private tele- 
phone lines were £248,078, as compared with £263,108. In 
London, the new Charterhouse exchange is approaching com- 
pletion, but work on the Bishopsgate. Tower. and Holborn 
exchanges has been suspended. During the year the telegraph 
factory at Birmingham was completed. The total expenditure 
out of telephone capital on sites und buildings was £94,894. 

The expenditure on the telegraph service amounted to £5.105.850), 
and the revenue to £4.786,391, leaving a net deficiency (adjusted) 
of £502,670, of which £278,616 was allotted to depreciation, and 

271,691 to interest on the purchase of the telegraph system. The 
plant was valued at £7,692,420, less depreciation £2,429,373. The 
expenditure on the telephone service was £7,463.809, and the 
revenue £7,362,315, leaving a net deticit (adjusted) of £128,045 ; 
the plant was valued at £27,768,535, 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Aberdare. — U.D.C. Electricity Department. 


Battery 


of accumulators, complete. See ` ‘Official Notices ” March 16th. 


Aylesbury. — Electricity Department. 200-Kw. direct- 
coupled internal- combustion encine und generator, fuel plant. unid 
accessories. See DOthcialdNotites? to-day. 
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Bray. — April 3rd. U.D.C. Stores for electric light 
works. See “Official Notices“ March 23rd. 


Bury.— Overhauling and maintenance of private telephone 
eystem for Bury District Co-operative Society. Ltd. Particulars at 
Office, Knowsley Street. 


Glasgow.— April 5th. 
(15,000 kKw.), transformers. and condensing plant for the new 
generating station at Dalmarnock. Particulars from Mr. W. W. 
Lackie, Chief Engineer and Manager, 75, Waterloo Street, Glasgow. 


Hull, — April teth. Electricity Committee. 
towers. See “ Official Notices © March 23rd. 

London.—ArT. Pancras.—April 12th. B.C. 
garbons. See * Official Notices ` March 9th. 


Manchester.—-April 8rd. Corporation Electricity De- 
partment. Stuart Street generating station. Low-pressure water 
pipes, &c. Mr. F. E. Hughes, Secretary. ‘ 


Warrington.— April 11th. Electricity and Tramways 
Committee. One 3.000-kKw. turbo-alternator and surface condensing 
plant. See “Official Notices’ March 16th. 

April 21th. Electricity and Tramways Committee. Motors and 
transformers. See “ Official Notices “ March 23rd. 


Cooling 


Are lamp 


aen —— — | — = as Cd 


CLOSED. 


Glasgow. — The T.C. has accepted the tender of the 
British Thomson-Houston Co., Ltd.. for three 1,000-KW., rotary 
converters, at £3,160. < 

Leyton.—Trolley wire: British Insulated and Helsby 
Cables, Ltd. 


FORTHCOMING EVENTS. 


Association of Mining Electrical Engineers (Lancashire, Cheshire and 
North Staffs. Branch).—Joint meeting with the Colliery Managers’ 
Association. Saturday, March 31st, At 3p.m. At the Technical College, 
Stoke. Paper on “The Electrification of a Group of Collieries," by Mr. 
H. Green. 

(West of Scotland Branch).—Saturday, April 7th. At 4.30 p.m. At 
the Royal Technical College, Glasgow. Annual meeting. 


Institution of Civil Engineers of Ireland.—Monilay, April 2nd. At 8 p.m. 
35, Dawson Street, Dublin. Ordinary mecting. 


Society of Engineers.— Monday, April 2nd. At 5.38 p.m. At Burlington 
House, Piccadilly, W. Paper on ‘ Ball Bearings," by Mr. A. M. Arter. 


Institution of Electrical Engineers (Western Local Section).-- Monday, 
April 2nd. At 5 p.m. At the Merchant Venturers’ Technical College, 
Bristol. Annual meeting. 

(Scottish Local Section).—Tuesday, April 3rd. At 7.30 p.m. At 
207, Bath Street, Glasgow. Paper on “Some Points in connection with 
Engineering Specifications,” by Mr. J. Shepherd. Annual mecting. 

(Manchester Local Section).— Tuesday, April 8rd. At7 p.m. At the 
Engineers’ Club. Lecture by Prof. E. Wilson. Annual meeting. 


Institution of Civil Engineers.—Tuesday, April 3rd. At 5.30 p.m. At Great 
` George Street, 5.W. Discussion on the paper on “The New Electric 
Power House at Birchills, Walsall.” 


Roentgen Society.—Tuesday, April 3rd. At 8.15 p.m. At the Cancer Hos- 
ital, Fulham Road. Discussion on ‘The Future of the British X-Ray 
ndustry,” to be opened by Mr. G, Pearce. Sir Jas. Mackenzie Davidson, 

Prof. Porter, F.R.S., Major Wilson, and others have consented to take part 
in the discussion. 


Liverpool Engineering Society.—Wednesday, April 4th. At 7.30 p.m. At 
the Royal Institution, Colquitt Street. Paper on “The Michell Thrust 
Block and Journal Bearing,” by Mr. J. H. Gibson. 


NOTES, 


Easter Holidays.—The next issue of the ELECTRICAL 
REVIEW will be published on Wednesday morning. April 4th, 
instead of April 6th (Good Friday). All matter should be in our 
hands at the earliest possible moment, as announced last week. 


A Safety Controlling Device for Electric Motor 
Vehicles. — With the object of eliminating the waste of current of 
the battery of an electric motor vehicle. and the danger of injury 
to the electric motor, if the controller is not returned to the 
neutral position when the brakes are applied, an ingenious 
device has recently been patented by an American electrical engi- 
neer, Mr. S. S. Amdursky, of Rochester. N.Y.. by means of which 
such neutralising of the controller is automatically effected when- 
ever the brakes are applied. This is accomplished by the electro- 
magnetic mechanism depicted in the accompanying diagrams, 
fig. 1 being a front elevation of the controller and the added 
mechanism. and fig. 2 a side elevation. 

The electro-magnetic mechanism consists of a solenoid magnet 
mounted in the base of the controller case. Two vertical racks, 
connected at top and bottom by horizontal cross-pieces, are attached 
to the top of the movable core of the magnet. A mutilated gear. 
carried on a small horizontal countershaft below the top of the 
rack framework, when it is in its highest position, meshes with 
the teeth of the racks. Another pinion mounted on the same shaft 
as the mutilated gear meshes with a segmental gear pivoted to the 
controller shaft, as indicated in fig. 2. 

In the drawings, the controller handle is shown in its neutral 
position. When it is moved either backwards or forwards'to' give 


Corporation, Turbo-alternators 


a forward or reverse speed, the segmental gear on its shaft revolves 
the pinion on the countershaft, causing the teeth of the mutilated 
gear to engage one of the racks, and raise the rack framework and 
the core out of the solenoid. If the latter is energised after the 
parts have been moved in this manner, it tends to pull the core 
and the. rack framework down again. thus racking the several gears 
back to their normal position, and causing the controller to return 
to neutral. l 

In order that the energising current for the solenoid shall only 
be employed when the brake is applied, it is controlled through an 
electrical circuit. which is opened and closed by the brake manipula- 
tion. In fig. 2 the solenoid is shown connected with the leads.of 
an electric hattery—which may be the battery that supplies the 
current for driving the vehicle: the free ends of the wires of the 
circuit are attached to two contact pieces which can make contact 
with the lower end of a bell-crank lever shown near the top left 
corner of fig. 2. The other end of the bell-crank has a pin which 
works in aslot in the top Of a vertical rod, the latter in turn being 
connected with the brake rod by another bell-crank. As the brake 
rod moves by pressure on the brake pedal, the vertical rod is 
pushed up, turning the bell-crank and its contact point so that 
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Fras. 1 AND 2,~SAFETY CONTROLLING DEVICE FOR BATTERY 
i VEHICLE. ; 


the later closes the solenoid circuit. consequently automatically 
bringing the controller back to a neutral position. The releasing 
of the brake allows the vertical rod to move down and break the 
circuit, so that the controller can be moved again in either a 
forward speed or reverse direction. 

The extreme top of the vertical rod also serves to prevent the 
controller from being moved from the neutral position while the 
brake is applied. The upper end of the rod is bent in the shape of 
a hook, which engages with one arm of a detent pivoted to 
the controller casing: the other arm engages with a bevelled lug 
mounted on the controller shaft. So long as the brake is not in 
use, the detent is held on the bevelled lug by a small coil spring. 
When the brake is applied, the upward movement of the hook at the 
end of the vertical rod permits the detent to be released, and 
when the controller returns to its neutral position, the detent rides 
over the bevelled lug and snaps in position behind it, as shown in 
fig. 2. The detent is so arranged, however, that it does not prevent 
movement of the controller to the reverse position, since there may 
be occasions when it would be desirable to move the controller to 
such a position while the brake is applied, in order that the electric 
motor may be used to supplement the action of the brakes in 
reducing the speed of the vehicle or in bringing it to a standstill. 


Provincial Electric Supply Committee.—We are pleased 
to learn that the Committee formed to represent the provincial 
electric supply authorities of England holding Provisional Orders 
has already met with a full measure of success. The appeal met 
with the complete concurrence of the companies interested, and in 
a short space of time some 60 provincial companies, repre- 
senting between 200 and 300 Provisional Orders, have become 
members. The bulk of the capital invested in provincial com- 
panies is therefore represented, amounting to some seven or eight 
million pounds, and all the important companies in the United 
Kingdom are included. In view of the many serious problems 
with which the electric supply industry may have to deal in the 
immediate future. the Committee should form an excellent means 
of focusing the active lines of policy of the various companies on 
any such questions, 
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Volunteer Notes.—First LONDON ENGINEER VOLUN- 
TEERS.— Headquarters : Balderton Street, Oxford Street, W. 


Speetal Notice.—The Commandant congratulates the Corps on having 
received Official recognition. He trnsts that every member will make it con- 
venient to attend at headquarters on Monday, April 2nd, between 6 and 7, for 
medical examination and attestation. 

Munday, April 2nd.— Technical for Platoon No. 9, at Regency Street. Squad 
and Platoon Drill, Platoon No. 10. Signalling Class, Recruits’ Drill, 6.30—8. 
Medica! examination, 6, 

Wedaesday. April ith.~-Instructional Class, 6.15. Platoon Drill, Platoon No. 1. 

Thursday, April Sth, to Monday, April 9th.—Headquarters closed during 
Easter. Training at Esher. Special orders will be sent to each Volunteer who 
has sent in his name, --(By order), MACLEOD YFARSLEY, Captain and Adjutant. 


Board of Trade Departmental Committee on Elec- 
tricity Supply.— As foreshadowed in our last issue, the President 
of the Board of Trade has appointed a Committee to consider and 
report what steps should be taken, whether by legislation or other- 
wise, to ensure that there shal] be an adequate and economical 
supply of electric power for all classes of consumers in the United 
Kingdom, particularly industries which depend upon a cheap 
supply of power for their development, The Committee is con- 
stituted as follows :—The Right Hon. F. Huth-Jackson (chair- 
man), Mr. H. Booth, Mr. James Devonshire, Mr. J. Falconer, M.P., 
Mr. G. H. Hume, Mr. John Kemp, Mr. H. H. Law, Mr. C. H. Merz, 
Sir Charles Parsons, K.C.B., Sir John Snell, Alderman C. F. 
Spencer, and Mr. A. J. Walter, K.C. The secretary of the Committee 
is Mr. M. J. Collins, to whom all communications on the work of 
the Committee should be addressed at the Board of Trade, 7, White- 
hall Gardens, London, S.W.1. 


Dublin Electricity Undertaking.—The death of Mr. 
Elward, Chief Inspector of Consumers’ Supplies under the Dublin 
Corporation's electricity department, has led to a proposal that his 
successor might discharge dual duties, and so effect a considerable 
saving without interfering with the efliciency of the undertaking. 
Other re-arrangements are stated to be in contemplation. 


Strike of Electricians at Athens.— Dispatches from 
Renter's agent at Athens state that, asthe result of a strike of 
electricians belonging to the Pan-Hellenic Union, the supply of 
electric current was stopped in Athens and the Piræus. “and pre- 
sumably in other towns,” with a consequent cessation of communi- 
cations, lighting, and industry. An agreement with the Government 
was subsequently arrived at, an assurance being piven that the 
men's claims would be considered. 


Iaquiries.—Makers of a battery automatic cut-in and 
cut-out switch, without mercury contacts, are asked for ; also makers 
of electrical apparatus for relieving deafness. A correspondent 
seeks information on the manufacture of permanent magnets and 
the composition of the steels employed. 


The Metric System.—On Tuesday evening, at a meeting 
of the INSTITUTION OF CIVIL ENGINEERS, MR. HARRY ALLCOCK 
delivered a lecture on the Metric System, before a large audience. 
Mr. Allcock dealt first with decimal coinage, advocating the 
aioption of the florin as the base, divided into 100 parts; he 
showed that for many years the business community had pressed 
for this reform, and that the change would not involve any serious 
disturbance to trade.: He then stated the case for the adoption of 
metric weights and measures, pointing out that the system was 
already largely used in Russia, and that if we led the way. the United 
States would he sure to follow our example. Manufacturers need 
not fear any interference with their internal organisation, as the 
Rill to be introduced into Parliament would make the use of the 
system obligatory only in commercial transactions, and any 
alterations in designs, tools, &c., would be entirely optional. 

A lengthy discussion followed, in which Sir Guilford Moles- 
worth, Mr. Oliver Berry, Sir Archibald Denny, Mr. J. A. F. Aspinall, 
Mr. E. C. Barton, Prof. Lupton, Dr. Hunter, and others took part. 
A report will appear in our next issue. 

The sense of the meeting was unmistakably favourable to the 
reforms advocated by Mr. Allcock. the opposition being of a trivial 
description. 

No B.A. Meeting.—It is announced that the meeting of 
the British Association arranged for Bournemouth this year will 
not be held, owing to the restriction Of railway travelling and other 
circumstances. 


Re Meirowsky & Co.—Messrs. George Schultz & Co., 
Ltd., of 10, Arthur Street, London, E.C.. wish it to be ba aera 
‘hat the winding-up of the affairs of Meirowsky & Co., A.-G.. i 
thia country, by the Board of Trade. as publicly announced, fee 
not in any way affect the position or business of their company. in 
which only British subjects have been and are interested. 


Electrochemistry in France—The Journal du Four 
Liectrique et de Klectrolyse remarks on the part played by French 
electrochemical works during the war. Acetylene is employed as 
an illuminant in sapping and mining operations, for motor-car 
lights, and more especially in autogenous soldering. Calcium 
cvanamide helps in the production of nitrate of ammonia, the base 
of acveral explosives. Ferro-chrome, ferro-silicon, ferro-tungsten, 
and ferro-molybdenum. are utilised in the making of steels, 
Aluminium is employed in steel works, the making of fuses. 
aeroplanes, automobiles, and in certain explosives such as ammonal, 
which is a mixture of nitrate of ammonia and powdered aluminium. 
The manufacture of chlorine gas has had a sudden development ; 
the same is true of the manufacture of various other products such 
a3 sodium, magnesium, the ferro-cyanides, electric steels. ferro- 
manganese, and nitricacid. These manufactures have borrowed next 
to nothing from abroad ; the electrical energy was supplied by French 
hydro-electric works, and the greater part of the raw materials was 
procured from thé soil of Frauce or from thet of her colonies. 


* (each with one share) are: 


Institution and Lecture Notes.—Royal Institution.— 
The list of lecture arrangements after Easter has been issued. It 
includes the following :— 


May llth, 5.80 o’clock.—Prof. J. Jollv, F.R.S., 
» 18th, ‘3 


t Radioactive Haloes." 
Prof. F. Soddy, F.R.S., “The Complexity of the 

Chemical Elements." 
Prof. Sir J. J. Thomson, P.R.S., 

Applications of Electrons.” 

April 19th and 26th, at 3 o'clock. Prof. H. S. Foxwell on ‘Industrial 
Finance After the War.” (1) The Industrial Struggle of To-day ; 
(2) Its Financial Needs: How They Can Best be Met. 

May Oth, 12th, 1th, a at 3 o'clock.— Prof. Sir J. J. Thomson, P.R.S., 

June 2nd and 9th on “The Electrical Properties of Gases.” 

Electrical Association of Australia.—-At the third annual 
meeting of the Victorian Section, the report of the Council stated 
that a Sub-Committee dealing with the licensing of wiremen had 
drafted suggestions, and was arranging for a conference with the 
Contractors’ Association and the Wiremen’s Union. The Council 
expressed the hope that a final scheme would be agreed to, enabling 
the proposals to be placed betore Parliament. The proposed incor- 
poration of the Association and the question of the use of letters 
after members’ names had been referred to the Federal Council 
for its consideration. The total number of members of all classes 
was 227. The balance-sheet showed receipts £324, and the credit 
balance was £176. 

The following officers were elected for the year :—President, 
Wilfred N. Kernot: past presidents, W. H. Alabaster, F. A. 
McCarty ; vice-presidents, A. McKinstry. A. N. Macnicol ; hon. sec., 
A. Maling; hon.’ treasurer, G. B. Lincolne: members of Council, 
F. W. Clements. H. R. Harper, A. L. Hargrave, A. W. Kendall, 
J. C. Lane, W. J. Newbigin, H. Clement Newton: hon. auditors. 
A. C. E. Pulling, C. C. Gray.— Commonwealth Engineer. 


Appointments Vacant.— Electrical staff, for the aero- 
dromes and hutted camps in the Southern Command. For particulars 
$ee our advertisement pages to-day. 


Restrictions on the Importation of Certain Goods.— A 
Supplement to the Board of Trade Journal of March 29th contains 
a complete list of articles the importation of which into the 
United Kingdom has been prohibited, except under licence, by 
Royal Proclamations of February 15th. 1916, and subsequent dates, 
and in respect of which applications for licences should be 
addressed to the Controller, Department of Import Restrictions, 
22, Carlisle Place, Westminster, London, S.W. 1. 


I.E.E. Wiring Rules.—In view of the great demand by 


the Government for small stranded wires. the Council has decided 


June &th, ʻi “ Industrial 


` to permit for the period of the war the use of single-strand con- 


ductors up to No. 14 s.w.G. (see Rule 42). 


NEW COMPANIES REGISTERED. 
Isenthal & Co., Ltd. (146,791).—Private company. Regis- 


tered March 22nd. Capital, £5,000 in £1 shares. To take over the business 
of an electrical engineer and manufacturer of and dealer in electrical and 
mechanical apparatus carried on by A. W. Isenthal, at Denzil Works, Willes- 
den, N.W., as Isenthal & Co. The subscribers (each with one share) are: 
A. W. Isenthal, 95, The Avenue, Ealing. W., electrical engineer; Mrs. C. R. 
Isenthal, 95, The Avenue, Ealing, W.; L. F. Fogarty, Dene Cottage, Ruislip, 
Middlesex, electrical engineer. The first directors are A. W. Isenthal (perma- 
nent), C. R. Isenthal, and L. F. Fogarty. 


The Double Arc Electric Welders, Ltd. (9,782).—Private 
company. Registered in Edinburgh on March 16th, with a capital of £1,000 
in 980 ord. shares of £1 cach and 800 def. shares of 6d. each. Objects: As 
indicated by ne title. The first directors are M. M. Irvine and R. Irvine. 
Solicitor: Mackie, Glasgow. 


Nottingham Electro-Plating Co., Ltd. (146 ,641).—Private 
company. egistered March 19th, with a capital of £7,000 in £1 shares (3,000 
pref.), to take over the business carried on by E. Wilford at 98, Sherwood 
Street North, 85a, Mansfield Road, and 32, Upper Parliament Street, Notting- 
ham, as the Nottingham Electro-Plating Co. The subscribers (each with 
one share) are: E. Wilford, 98, Sherwood Street North, Nottingham, electro- 
plater; Miss N. Wilford, 10, Mapperley Road, Nottingham. First sole direc- 
tor: E. Wilford. Solicitors: Warren & Allen, Nottingham. 


Hackbridge Cable Co., Ltd. (146.684).—Private com- 
pany. Registered March 20th, with a capital of 225.000 in £1 shares, to take 
over the tusiness of cable makers, electrical engineers, &c., carried on at 
Hackbridge, Surrey, as the Hackbridge Manufacturing Co. The subscribers 
H. Allwood, Dignall, Stanley Park Road, Wall- 
ington, Surrey, engineering works manager; A. Kent, Clovelly, Marshalls 
Road, Sutton, Surrey, cable engineer and manager. Permanent governing 
ares C. W. Bloomfield. Registered office: London Road, Hackbridge, 
urrey : 


Burdette & Co., Ltd. (146,713) .—Private companv. Regis- 
tered March 21st, with a capital of £6,000 in £1 shares (1.000 pref.), to take 
over the business of electrical and general engineers carried on by P. Speedy, 
G L. Fynon, and J. Mech, at 7, Pocock Street, S.E., as Burdette & Co. 
The subscribers (each with one ord. share) are: Mrs. G. L. Meech, 29, 
Pearfield Road, Forest Hill, S.E.; J. Meech, 29, Pearficld Road, Forest Hitl, 
S.E., electrical engineer; P. Speedv, 6, Duke Street, Adelphi, W.C., elec- 
trical engineer; G, L. Evnon, 6, Duke Street, Adelphi, W.C., engineer. The 
first directors are: J. Meech, P. Speedy, and G. L. Eynon. 


Mayall & Co., Ltd. (146,594).—Private companv. Regis- 
tered March 17th, with a capital of £1,500 in £1 shares, to take over as 
from February 28th the business of factors of and dealers in electrical and 
mechanical equipment, &c., carried on bv J. W. Mavall at 147, Corporation 
Street. Birmingham, as Mayall & Co. The subscribers (each with one share) 
are: J. W. Mayall, 147, Corporation Street, Birmingham, electrical engineer ; 
E A. Couzens, The Uplands, West Heath, Northfield, mechanical engineer. 
The first directors are: J. W. Mayall (permanent dircetor and chairman) and 
E. A. Couzens. Registered office: 147, Corporation Street, Birmingham. 


Hudson’s Electrical Engineering Co., Ltd. (146,731).— 
Private company. Registered March 21st, with a capital of £1,000 in #1 
sharee, to take over the business of an electrical engineer carried on at 3, 
Prudential Buildings, Park Row, Leeds, and elsewhere, as Hudson & Co. 
The subscribers (each with one share) are: J. A. Atkinson, 17, Clarendon 
Place, College Road, Leeds, solicitor; G. Harper, Ashlea, Thorpe, near 
Wakefield, contractor. The first directors are to be mppointed by the mb- 
scribers. Solicitor: A Willey, Caherley Chambers.) Vietcria Square, Leeda. 
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Nicholson & Crockett, Ltd. (146.743).—Private company. 
Registered March 2tst, with a capital of £500 in £l shares, to take over 
the business of manufacturers of and dealers in electrical and scientific instru- 
rents carried on by J. N. Clark and L. C. A. Aylett, as Nicholson & Croc- 
kett, at 116, Dallow Road, Luton. The subscribers (cach with one share) 
are; J. N. Clark, 6, Vernon Road, Luton, scientific instrument maker; L. C. 
A&A Aylett, 116, Dallow Road, Luton, scientific instrument maker; J. P. G. 
Asle, 10. Roseberry Road, Chehosferd, works accountant, The first direc- 
tors are: JON. Clark (chairman, L. C. A. Aylett, and J. P. G. Aylett. 
Registered oticc: He, Dallow Road, Luton. 


Power Engineering Co., Ltd. (146,808).—Private com- 
pany. Registered March 22nd, with a capital of £1000 in £1 shares, to 
take over the business of engineers, welding experts, niinufacturers of wood 
and rubber blocks, cranes, hoists, tubes, eo, carried on at Manchester by 
k. R. Voigt & Partners as the Power Engineering Co. The subscribers 
teach with one sharo are: Emil R. Voigt. 6), Hodge Lane, Prestwich, 
Manchester, engineers Ernest M. Ginders, 75, Albert) Avenue, Prestwich, 
Manchester, engineer. The first directors are: Emil R. Voigt (permanent 
director and secretary), Ernest M. Ginders, and Mrs. M. Voigt. Repistered 
offiee > Thomas Mercet, Cheetham A, Manchester. 


J. & W. B. Smith, Ltd. (146,734).—Private company. 


This compans was registered on March 2ist, with a vapital of £70,000 in £L 


shares, to acquire from the executors of the late J. G. Watkinson the busi- 
ness of manufacturers of and dealers in gas, electrical, glass, sanitary, and 
Ironmengery goods, &e.. formerly carried on by the said J. G. Watkinson, 
w osuceession to J. & W. B. Smith. The subscribers (each with one share) 
are? F. Watkinson, 198, Camden Road, NAW. works manager; A. H. 
Miller, 29, Aiba Road. Westcliflon-Seia, accountant; J. Macmin, 15, Dowgate 
IDH E.C sohteitor, The executors of the late J. G. Watkinson may, while 
holding £500 shares, appoint a governing or ordinary director. Helene 
Watkinson tore of such executors) may, while they and she hold £1,000 
shares, appoint a governing director by will or codicil. Seeretary: E. A. 
Irwin, Registered offtee : 19, Farringdon Road, E.C. f 


Eclipse Carborundum & Electrite Co., Ltd. (146.853).— 
Private company. Repistered March 24th, with a capital of £10,000 in £l 
shares, to take over the business carried on at Apollo Works, South Road, 
New Southgate, Na, as the United Carborundum & Electrite Works, Ltd.. 
-and the Vincit Co., Ltd. Agreements (a) with T. E. Fowler, and (b) between 

the above companies, C. Eves, and T. E, Fowler, for the purchase of assets 


by the said T. E. Fowler, The subseribers teach with one share) are: T. E.. 


Fowler. 10, Beaconsfield Road, New Southgate, N.. manufacturer; P. H. 
Goodwin, 85, St. Kida Road, West Ealing, W., clerk, The frst directors 
are: J. F. Beale, S. R. Beale, and T. E. Fowler., Dircetors must be British, 
and the usual provisions for ensuring the general British nature of the com- 
pony are inserted in the Memorandum of Association, Solicitors: Kenneth 
Brown & Co., Lennox House. Norfolk Street, W.C. 


OUR PERSONAL COLUMN. 


The Kditors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry. 
also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials.—The Shipley District Council 
has advanced the salary of Mr. W. Repay, its electrical 
engineer, from £250 to £400 per annum. 

The Aylesbury U.D.C. has increased the salary of Mr. 
TURNBULL, its electrical engineer, to £225 per annum, rising 
to a maximmne of £250 by £12 10s. a vear. 

The Hackney B.C. Establishment and General Purposes 
Committee recommends the tollowing special grants to the 
undermentioned officers of the electricity. department for addi- 
tioual work performed by themi in consequence of the war :—- 
Mr. J. R.J. Bowden, deputy electrical engineer, £50; Mr. T. 
Dalby. works and sub-station superintendent, £30: Mr. P. 
M. Shears, canvasser, £20; Mr. EB. Wilkinson, generating 
engineer, £10; Mr. A. G. Helling. assistant distributing engi- 
neer, £10; Mr. J. F. Heathman, chief clerk, £10. The Coin- 
mittee recommends that the designation of Mr. P. M. Shearg 
be sales engineer. f : 

The Bexhill-on-Sea T.C. has appointed Mr. R. C. CARTER. 
Who has been on the staff for two years, as assistant electrical 
engineer, 

General.—Coun, Ricusno Horr, J.P.. the Deputy-Mavor, 
is the new chairman of the Blackpool Tramways and Elec- 
treitv. Committee. He was vice-chairman to the late Ald. 
James Brodie. í 

Mr. B. J. Gricsry, A.M.LE.E., who has been identified 
with the Benjamin Electric, Ltd.. London. since 1908, and 
was managing. director until December last. when he resigned 
m order to return to the States and take up interests acquired 
there, has been elected a director, and is now vice-president 
ond general manager, of the Anderson Electric Speciality Co., 
62-004, West Van Buren Street. Chicago, U.S.A. i 

Aceting-Corporal N. K. THoMson, from the R.H. and R.F.A., 
has been granted a commission in the Tyne Electrical Engi- 
neers, R.B. Second-Lieutenant Thomson was gazetted on 
Mareh 7th. l 

Roll of Honour.—A member of the sta of the Hendon 
Bleetrie Supply Co., Ltd., P.O. J. F. Sawe (R.N.A.S. 
Armoured Cars, Russian Squadron), has been awarded the 
St. George's Medel. Writing to Mr. Drummond, the com- 
pany's manager. he says: ‘‘We have had some exciting 
times in Roumania. and as a result of the work of the car 
crews several of our fellows have received decorations.” 

P.O. ALLAN WATSON, of the same company, is now attached 
to the same branch of the service, which is doing excellent 
work in Russia. 

Private Harry Hepworts, A.S.C., one of the oldest em- 
rlovés in the Blackpool Corporation tramwavs department, 
has succumbed to pneumonia. in a military hospital at Liver- 
pool. He wes about 41 vears of age. 

Lanee-Corporal E. NETTLETON, West Yorkshire Regiment, 
killed in action, was employed, as clectrician by Mr. Harry 
Mfc, electrical engineer and contractor, Bradford. 


rather than from that of the electrician. 


Obituary.— Mr. J. S. Rawortu.—We record with deep 
feelings of regret the death of Mr. John Smith Raworth, 
M.Inst.C.B., M.LE.E., which occurred on March 24th at 
Streatham Hill, London, at the age of Ti years. Mr. Raworth 
was so well known and so popular a member of the elec- 
trical fraternity that his death will evoke from many quarters 
expressions of sorrow at the loss which the profession and 
industry have sustained. We were privileged to count him 
as one of our oldest electrical friends, and desire to express 
on our own behalf, as well as on behalf of our readers who 
knew him and appreciated his many excellent qualities, our 
deep sympathy with his widow and children. The late Mr. 
Raworth had been associated with the electric lighting and 
traction industries from their inception, indeed, it is close 
upon 40 vears since he put up the first installation of 
electric lighting in Manchester. He served his time in 
the shops and drawing offices of Messrs. R. & W. Hawthorn, 
of Newcastle-upon-Tyne, and of Messrs. Wren & Hopkinson. 
ol Manchester, and be approached the designing of electrical 
machinery from the point of view of the mechanical engineer 
He represented 
Messrs. Siemens: Bros. in Lancashire in the late seventies and 
early eighties of last century, devoting his attention largely 
to ship lighting. first with are and then with incandescent 
lumps. It was practically a case in which bricks had to be 
made without straw, for though there were dvnamos, lamps, 
and wires available, such things as high-speed engines, fit- 
tings, switches, and = switchboards, castings, &e., were non- 
existent, and types and patterns of his own had to be evolved 
which have persisted, forming the basis for several distinct 
trades. His early work in connection with ship installations 
on such ships as the City of Berlin, Cily of Rome, Arizona, 
Alaska, Orient, &e., left ite influence on ship lighting plant: 
for many vears While at Manchester, however, he was en- 
gaged with many other matters as well. For instance, he 
ran, for a time, a small central station distributing current in 
its immediate neighbourhood, and most of the important 
Manchester installations erected in those days were done 
under his superintendence. He put up the first electricallv- 
worked hoist. Tn 1886 he came to London. and settled here, 
taking a leading position with the Brush Electrical Engi- 
reering Co., then operating under another title. The 
company was In a state of transition, and difficulties were 
numerous, but the world was beginning to awaken to elec- 
trical possibilities, and a good deal of useful work was done 
bv him as responsible head of the engineering department. 
When the Electrice Lighting Act of 1898 was passed he was en- 
trusted with many enterprises, including the supply stations 
af the City of London Electric Lighting Co.. the Leicester 
Corporation, and others at Huddersfield, Hanlev. Bourne- 
mouth, and elsewhere. Many of these were wholly, or in 
great part. designed by him. When he joined the Brush Co. 
a -H.P. dynamo was about the limit of their capacity, but 
when he left ten vears later—in 1896—a 1,000-H.P. combined 
plant, including both engine and generator, was an ordinary 
order for them. The works at Loughborough were designed. 
erected, and equipped under bis superintendence, and that 
being completed, he exchanged the position of chief engfheer 
for a seat on the board, and commenced practice in West- 
inster as a consultant. He was already technical adviser 
to several important electrical undertakings, among which 
was the British Electric Traction Co. Although lighting and 
power schemes claimed much of his attention. his interest 
kecame more and more diverted towards tramways. until he 
eventually undertook the technical directorship of the B.E.T. 
Co. He was actively associated with this company for many 
vears. Mr. Raworth has been a prolific inventor, vet one seldom 
hears his name associated with any particular machine: 
even the high-speed engine that he invented was alwavs 
known as the ** Universal.” His regenerative patents. bow- 
ever, were put forward under his name. Mr. Raworth was 
a man of strong personalitv. Subtlety of mind, ready wit, 
and oratorical powers of a high order, were among his charac- 
teristics, and he could always be reckoned upan to add life 
and interest to an Institution discussion in the vears when he 
conld be more frequent at meetings at Westininster than 
had latterly been the case. He had been in failing bealth 
for two or three years, and his presence bad been sadly 
missed. 


Mr. Ww. H. Hacuiwent.—The African World records the 


death of Mr. W. H. Halliwell, acting general manager to the 
Lobito, Benguella, and Catumbella Electne JTaght & Power 
Co., Ltd., who died of fever in hospital at Lobito on 17th 
inst. Mr. Halliwell only returned from England to Lobito a 
few months ago to take over the general managership. pend- 
ing the absence of .the general manager, Mr. E. H. Rhodes. 
on leave. He formerly acted as Mr. Rhodes’s chief assistant 
at Benguella. 


Mr. ARTHUR Brouker.—We regret to learn that Mr. Arthur 
Brooker, general manager of the Automatic Telephone Manu- 
facturing Co.. Ltd., of Liverpool, and known to electrical 
students everywhere as joint author of the widely-used 
“Slingo and Brooker” electrical compendium, passed away 
on March 23rd at‘his residence, Ashfield, Huyton. We hope 
to refer to the deceased gentleman's career in our next Issue. 


We extend our sincere sympathy to Mr. C. P. ELIESON on 
the death of his wife, which occurred on March 2th at H, 
St. Mary Abbotts Terrace, Kensington, S.W. 
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CITY NOTES. 


The annual meeting was held on 
March ‘rd. Mr. J. H. ARMSTRONG, 
who presided, referred to the satisfac- 
tory results of the vear’s work (see 
Exec. Rev., March 16th). The engine- 

house at Carville, when completed, would accommodate five 

large turbines. 270 of their employés had gone to the Front, 
and six had lost their lives. The vacancies on the staff had 
heen partly filled by female labour and partly by discharged 
service men. As it was necessary that some of these men 
should have certain technical knowledge, they had estab- 
lished regular classes for them, at which lectures were de- 
livered and demonstrations given by their own officials, and 
this systematic training had proved most beneficial, and the 
men and women were giving every satisfaction. The direc- 
tors had been in negotiation with the Cleveland & .Durhain 
Electric Power, Ltd., with the object of this company acquir- 
ing an interest in the latter concern, and the directors had 
decided to remommend that this company should make an 
offer to acquire, by exchange of shares, the shares and funded 
preference income stock of the Cleveland Co., and he now 
submitted the scheme for their approval. The Cleveland Co. 

had 300 miles of cables laid in^ite area; it had 81,469 H.P. 

connected; and its gross profit for 1916 was £37,129. The 

Teesside area had excellent facilities both by rail and by sea, 

and had during recent years shown the promise of becoming 

a very large industrial centre. Quite recently it had given 

indications of more active development; in fact, there was 

every reason to believe that before many years the Tees dis- 
trict would hold a leading -position in the industrial enterprise 
of the North-East Coast. The Cleveland Co. in its early days 
suffered through not having behind it a nucleus of profit to 
go on with, such as the Newcastle Co. had in ita lighting 
load, and the result was that the Cleveland Co. had nothing 
to assist it while its money was being expended on capital 
account from which no. adequate return was immediately re- 
ceived. The Cleveland Co. benefited very much from the 
fact that the majority of the waste-heat stations were in its 
inmediate area: in fact, it obtained the bulk of its power 
from the waste-heat stations, and it was only when the war 
broke out and the effect of the war on collieries was such 
that their output was reduced, that there was a considerable 
falling off temporarilv in waste heat from these stations. The 
resuit was that the Cleveland Co. had to fall back on the coal- 
fired generating station at Grangetown, from which it had 
to get a very considerable portion of its supply, and that 
had a very adverse effect on the profits of the past two years 
for the station named, partly owing to its situation, and 
partly owing to the class of plant installed, which was far 
from an economical one. The Cleveland Co. had received 
many applications for additional current from its present 
eustomners, as well as applications from new manufacturing 
undertakings, bat from the difficulties with which it was 
faced they did not see their way to take advantage of the 
position. This position became acute before the end of last 
year; hence the negotiations. The chairman indicated 
the advantages that would accrue to the Newcastle Co. from 
the acquisition of the Durham Co., and said that certain 
developments could be carried out much more cheaply by 
them than by the Durham Co., adding that if the stations 
were mn conjointly considerable economies would be pos- 
sible. The directors of the Newcastle Co., realising the many 
advantages that wonld so accrue, and also the advantage it 
would be to the interesta of power supply, which had become 
a matter of great national importance, urged that advantage 
should be taken of the opportunity now offered of closer 
union with the Cleveland Co., and strongly recommended 
the approval of the scheme. They reserved the right ta with- 
draw the offer in the event of their not receiving a satisfac- 
tory response from the Cleveland shareholders. He formally 
moved that the proposals for acquiring the shares of the 
Cleveland and Durham Electric Power, Ltd., be approved. 

The report was adopted without opposition. 
Mr. James Farconrr, M.P., presided 


Newcastle - upon» 
Tyne Electric 
Supply Co., Ltd. 


Clevaand and at the annual meeting, held on March 
Durham Electric ‘rd. He said that the gross profit 
Power, Ltd. showed an increase of £5,972. It was 


proposed to pay a dividend of 2 per cent. 
on the preference shares. There had been some inquiries as 
to why they were not paving more than that amount, but it 
was all that they could safely and prudently give. With 
reference to the proposed arrangement with the Newcastle 
Electric Supply Co.. as the result of a conference between 
the Cleveland board and that of the Newcastle Co. terms 
tere adjusted, subject to the approval of the Newcastle Co., 
whjeh approval had been given that day. In due course an 
offer would be made, accordingly, to each sharebolder in 
the Cleveland Co. for his shares on the terms adjusted sub- 
ject to the condition that if there was not an adequate res- 
ponere to the offer the Newcastle Co. was at liberty to with- 
draw it. The directors unanimously recommended the 
acceptance of the offer. With Yegard to the progress and 
position of the company, the best ‘method of showing it was 
to look at the revenue and costs of the companv.and of its 
associa companies for a period of years. He gave the 
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figures for the last four years. In 1913 the revenue was 
£131,933, in 1914 £141,482, in 1915 £151,512, and in 1916 it 
was £192,434. The costs were: 1913, £91,640; 1914, £95,914; 
1915, £110,368; and 1916, £141,312. These figures showed 
that a large and progressive business had been established, 
the revenue having increased by £60,501. lt was not pos- 
sible to arrive at an actual comparison between the results 
of the war period and those of the pre-war period, as the 
conditions were different in many material respects, but. 
making every allowance, it was evident that the development 
had been substantial and well maintained. The increase in 
the cost in the period named was from £91,000 to £141,000, 
an increase of £49,672. It would thus be seen ‘that the in- 
creased cost had absorbed about four-fifths of the revenue 
in the last four years. By far the greater part of that in- 
crease waa due to the increased cost of generating current 
by coal-fired stations in consequence of the war. This was 
shown by the following figures: The cost was in 1913, £845: 
In 1914, £5,388; in 1915, £16,400; and in 1916, £37,753. That 
increased cost seriously affected the company, and the com- 
pany, notwithstanding the development of its business, had 
been unable since the war began to pay the full dividend on 
the preference shares. The amount paid on those shares had 
been from -per cent. down to 2 per cent. In these condi- 
tions of increased volume of business and increased cost, they 
found themselves met with a demand for additional supply 
from existing consumers and urgent requests to meet pro- 
posed developments in the district. The iron and steel indus- 
tries had been called to make large extensions of the plant, 
and all the indications were that there would be other large 
extensions, as well as the establishment of new works in the 
area. Thus there would be a large demand for current, much 
larger than in the past. They had made some steps to meet 
that additional supply, but the directors had been met with 
the necessity of extending the plant at a time when the 
raising of additional capital was a matter of exceptional difti- 
culty. The directors had found it impossible to arrange dur- 
ing the war either for the construction of additional waste- 
heat plant or to obtain the capital necessary for an adequate 
extension of coal-fired generating plant. It was under those 
circumstances the conference he had mentioned took place 
with the board of the Newcastle Co., and the arrangements 
set out in the circular they had received were framed. With 
regard to the terms proposed, he might at once say they 
were not based on the present market price, because the 
shares were not quoted, nor yet were they based on the war 
results, but they endeavoured to arrive at terms fair to both 
parties having regard to the value of the area and the future 


prospects of business. Their only regret was that while they - 


had advanced so far they had not secured the full measure 
of success for the shareholders which, under ordinary cir- 
cumstances, they would have obtained. The report was 
adopted. It was intimated that the shareholders would have 
until April 14th to consider the Neweastle Co.'s offer, and if 
a sufficient number of shareholders accepted, the matter would 
be carried through. 

lighting restrictions reduced the sale of 


Minehead 


energy for lighting purposes. Fuel and all 
Electric Supply materials increasel in cost, and the repairs 
Co., Ltd. were unusually heavy owing to the frac- 


_ _turing of the crankshaft of the six-cylinder 
high-speed vertical suction gas engine. Units sold for heat- 
ing and cooking show an increase. Total units sold 236.533, 
against 230,416 for 1915. Units generated 341,158, used on 
works 24,532, not accounted for 80,093. Average price ob- 
tained fell from 3.40d. to 3.36d. per unit. Profit. after pay- 
ing debenture interest, £1,466, plus £142 brought forward. 
After paying the preference dividend and 8 per cent., less 
income-tax, on the ordinary shares, paying bonuses to cer- 
tain officials £60, and putting £850 to depreciation and re- 
serve, £56 is to be carried forward. 


The credit balance for 1916 is £23,938, 


Brompton and plus £6,012 brought forward, and £177 in- 


Kensington terest. “Seven i i 
l st. $ per cent. is paid on the 
Ekectricity preference shares, £5,104 is put to depre- 


Supply Co., ciation, £2,000 to reserve, 9 per cent. is 
Ltd. paid on the ordinary shares, directors’ 
additional remuneration takes £501, and there is to be carried 
forward £5.075. The number of consumers increased from 
6.512 to 6,678, and the 8-c.p. lamps connected by 18,452, mak- 
ing 345,744. The gross receipts decreased from £56,469 to 
£55,878; expenditure. increased from £30,074 to £31,940: net 
receipts fell from £26,395 to £23,938; the’ average price obh- 

tained per unit increased from 4d. to 4.1d. 
Mr. J. TAYLOR presided at the annual 


Automatic meeting, on Monday, at Liverpool. He 

» Telephone said that during 1916 the factory had been 
Manufacturing working day and night. They had, how- 
Co., Ltd. ever, been able to complete the automatic 


installations at Portsmouth, Paisley, and 
Plackburn, and all the exchanges erected to date were giving 
satisfaction, -which was a good augury for the future. They 
had every reason to believe that the J.ceds exchange—the 
largest automatic exchange to be erected in this country— 
would be finished for service as soon as the Post Office wns 
ready for it. Owing to shortage of staff and other calls. this 
department had not been able to proceed with its part of the 
scheme as rapidly as expected. The cash balance, £139,877, 
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was a large increase on 1915, but Excess Profits Duty had to 
be met out of it. The balance wus due to Increased trading 
and a quicker turnover. ‘The works were fully employed, and 
were likely to continue so until the epd of the war. When 
the end came they were bound to suffer, inasmuch as it would 
be quite impossible to cease the manufactures on which they 
Were now engaged and revert to their ordinary business with- 
out considerable loss of time and money. They were doing 
their best to anticipate the situation. It was mentioned later 
that Mr. E. A. .Mellinger, a director, was at present in 
America keeping alive in various parts of the world the trade 
that under -war conditions they could not possibly do in this 


country, 
Dr. E. K. Muspratt presided at the an- 
British Insu- nual meeting, held at Liverpool on Mon- 
lated & Helsby day. He said that the guod results shown 
Cables, Ltd. in the report were the outcome of a much 
larger volume of business in money value 
during the year than ever before. The changes made to 
enable them to manufacture articles comparatively new to 
` them, and the curtailment of their ordinary trade, and the 
stoppage of almost the whole of the export business, all 
pointed to the fact that after the war new and strenuous 
efforts would have to be made to enable them to resume the 
important position that they formerly held. Doubtless some 
of the new departments would help to attain that end. The 
difficulty of retaining sufficient skilled men had been very 
great, and the employment of women workers had been 
greatly increased wherever it had been possible. The amount 
“of the capital expenditure was reduced from £651,175 to 
£645,522, as they had provided by depreciation £5,653 more 
than was expended upon capital account; this it was con- 
sidered wise to do, having in view that after the war some 
rearrangement of the plant and machinery would be neces- 
sary. The employment of so much unskilled female labour 
had unduly increased the wear and tear of the plant, and had 
necessitated the provision of a larger sum for depreciation. 
The conditions under which business had been conducted dur- 
ing the year had been very onerous. The committees set up 
for the control of raw material, the provision of men, the 
adjustment of taxation, the welfare of workpeople, &c., were 
very numerous, and the difficulty in satisfying the desires of 
conflicting bodies. such as those who wanted the company’s 
men and those who were desperately in need of the product 
of their labour, had made the position very difficult, and, in 
addition to having had to carry on with a reduced staff, there 
was now required by these numerous committees an unprece- 
dented number of returns, and forms to be filled in with 
minute particulars, involving a very great deal of labour. In 
ordinary times it would have been possible to create a new 


department for the conduct of this additional business, but . 


the work had to be done by a staff which had lost many of 
its well trained workers, and he told the shareholders this 
that they might understand that the thanks he offered on 
their behalf to the staff and workpeople were sincere. He 
would like specially to name the general manager, Mr. Dane 
Sinclair, Mr. Nisbett, Mr. Brotherton, and the secretary, Mr. 
P upon whom so much of this additional strain had 
allen. 

The adoption of the report was seconded by Sir Harmoop 
Banner, M.P., who referred to the necessity for them all to 
consider well, and to use their best efforts to arrange proper 
terms for, trad2 after the war. Their company was well 
equipped and quite ready to meet any competitors, but they 
were bound to see that conditions of trade after the war 
were somewhat better than- before in the protection of 
British interests, and to see that Great Britain got her fair 
proportion of the work to be done in the world. They must 
not let anyone intervene. All the labour they had prepared 
and which after the war would be available for commercial 
‘work ought to be protected in such a way that they would 
have in the future as much success as in the past. 


The profits for 1916 are very satisfac- 


Folkestone tory. 4,480 lamps (8-c.p.) added bring up 
Electricity the total equivalent to 157.931. Owing to 
Supply high price of fuel and freightage difficul- 

Co., Ltd. ties, charges to consumers have had to be 
raised. The company holds £15,000 War 

Loan. Including receipts from hired installations, the profit 


on the revenue accounts of the three undertakings is £16,373, 
plus £2,602 brought forward. After paying debenture interest 
and preference dividend, and Excess Profits Duty for two 
vears ended December, 1915, £5,000 is put to depreciation 
fund and £1,000 to reserve, and 7 per cent. dividend is paid 
-on the ordinary shares, carrying forward £2,594. Units 
generated, 2,310,837; units sold, 1,618,000, 


The profit for 1916 was £198,270, less 

W. T. Henley’s = £87,154 for directors’ and auditors’ fees, 
Telegraph debenture interest, income-tax, and amount 
Works Co., Ltd. written off for depreciation on buildings 
and machinery, plus £55,264 brought for- 
ward, making £166.380. There is transferred to reserve in 
respect of depreciation of trustee securities £7,600, to reserve 
account £20,000, to special war allowance reserve account 
£5,000, preference dividend £9,000; 15 per cent. dividend on 
the ordinary shares, plus a bonus of 10s. per share, both less 
income-tax, £50,000. to staff pension and benefit fund. £5,000, 
carrying forward £69,730. A reserve has been made in the 
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accounts in respect of liabilities for special taxation under 
the Munitions of War and Finance Acts. As the greater 
part of the factory machinery has been running day and 
night on special work, a considerable sum has again been 


provided for depreciation on this account, ‘and provision has 


been made also for machinery which has been bought 
specially for war purposes, and which will be useless after 
the war. The number of women employed exceeds 600. The 
company’s holding in the new War Loan is £200,000, of 
Which £105,000 is new money. Of the staff and workmen 796 
have joined the Forces, and there have been 133 casualties, 
including 30 deaths. Six have been awarded honours. An- 
nual meeting: To-day (Friday). . 
The gross profit for 1916 is £24,408. 
Madras Electric After debiting interest and London ottice 
Tramways expenses, providing for debenture stock 
(1904), Ltd. sinking tund, putting £6,000 to deprecia- 
' tion and renewal account, the balance 18 
£13,124, plus £4,273 brought forward. Six per cent. 18 paid 
on the preference shares, and 8 per cent. on the ordinary; 
£2,500 is put to general reserve; £4,315 18 carried forward 
subject to Excess Protits Duty (if any). The tratiic receipts 
increased by 8.3 per cent. The cost per mile run rose 6.1 per 
cent., due chiefly to increased prices of materials and higher 
rates of freight The undertaking has been maintained out 
of revenue, and special improvements and renewals have 
been debited to the depreciation and renewal account. | 
At the annual meeting, on 20th inst., 
the CHAIRMAN said that the results for 
Electric Supply 1916 were satisfactory, the total receipts 
Corporation, having increased by £4,255, or 7.8 per 
Ltd. cent., and £26,358 had been carried to 
net revenue, against £27,229 in 191s. 
Coal had cost £3,226 more, and rates £546, but there had 
been economies, so that the total expenditure increased by 
£5,096, or 1l per cent. They hoped that by continued 
economy it would not be necessary to further increase 
the charges for supply. The lighting restrictions and the 
Suinmer-LTime Act bhad adversely affected the output, but the 
increase for power was over half a million units. Power con- 
sumers took about 75 per cent. of the whole output, Sixty 
employés had already joined the Forces, and their places had 
been temporarily filled by women, by invalided men, or by 
unfit men. The chairman referred to the successful efforts 
of Mr. Renwick. one of the directors, to get the statutory 
percentage for Excess Profits Duty increased to 7% per cent. 
The connections to the mains were better than in 1915, and 
The profit earned by 
the sales department increased from £1,733 to £2,034, the 
turnover for the year exceeding £10,000, and the central 
showrooms at Brixton had largely contributed to this record 
result. So far as the current year was concerned, there was 
a record increase in output; up to the end of February 1t was 
1,879,000 units, or nearly 20 per cent. above 1916. This 
augured well, but the prospects for the year_were difficult 
to forecast owing to the abnormal conditions. The growth in 
demand had engaged their serious attention for some time 
past. As they must look ahead, and machinery and plant 
were almost unobtainable, they opened negotiations last sum- 
mer for a supply of energy in bulk from the County of Lon- 
don Co. Thev had concluded a seven years’ agreement on 
favourable terins for a bulk supply, which was to be available 
in the late autumn of 1917. It would be initially for 1,500 
kw., capable of extension as and when necessary, and would 
link up the two large generating stations of the County Co. 
with the South London power house. This would promote 
economy, safety against breakdown, and would be an asset 
when negotiating with important factories, &c., for supply. 
It would also relieve them of considerable capital expendi- 
ture. and their invested funds would still be available for 
feeder and mains extersions. The requisite works for con- 
necting the two companies’ systems would be actively taken 
in hand as soon as official consents had been obtained. 


South London 


Chelsea Electricity Supply Co., Ltd.—The profit for 1916 
was £31,679, plus 3905 brought forward and £1,810 for 
interest. Interest on debenture stock absorbs £6,678, there 
is put to reserve for renewals, depreciation, and contingen- 
cies £15,300, to debenture stock premium redemption fund 
£316, written off cost of extinction of founders’ shares £1,089, 
6 per cent. is paid on the preference shares, and 3 per cent. 
on the ordinary shares, carrying forward £3,684. There 
were added during the year 7.688 new lamps making the 
total 327,528: units sold, 4,271,470, an increase of 78,578. Dur- 
ing the year £53,212 cebenture stock acquired by the com- 
pany was cancelled, reducing the debenture debt to £121,738. 
Annual meeting: April 4th. 


Direct Spanish Telegraph Co., Ltd.—After payment of 
income-tax and Excess Profits Duty for 1914 and 1915, the 
balance for 1916 is £57,708. After paving the 10 per cent. pref. 
dividend, and 5 per cent. dividend and a bonus of 2 pet 
cent., tax free, on the ordinary shares, £5,000 is put to re- 
serve, £3,134 is put to investment fluctuations, and £42,049 
is carried forward, subject to the special taxation of profits 
at present unascertained. The cables and land lines con: 
tinued in good working order throughout tbe year. 
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Launceston & District Electric Suppty Co., Ltd.—During 
1916 the revenue receipts amounted to £1,102, against £1,233, 
and the working expenses to £635, against £516. Lighting 
restrictions and the Summer-Time Act caused the decrease 
in sales of current. The increased expenditure was largely 
due to battery cleaning and renewal, and the purchase of 
two new motors for blowing the fires. The number of con- 
sumers increased from 205 to %7, und the lamps connected 
from 5,631 to 6,413. Gross profit, £466. After deducting 
bank charges and preference dividend, the net profit is £540, 
plus £68 brought forward. A dividend of 24 per cent. is being 
paid on the ordinary, and after putting £125 to depreciation 
and smaller sums to reserve and other matters, £47 is to be 
carried forward. ; 

Coalite, Ltd.—The report states that during the year 
under review further patents for improvements in the Coalite 
process have been taken out in all the principal foreign coun- 
tries, thus maintaining the strength of the company’s position 
in respect of the patent rights. The company’s arrange- 
ments with the Barnsley Smokeless Fuel Co., Ltd., and 
British Coalite Co., Ltd., secure for it the benefit of all new 
inventions, plans, and drawings for the erection of low-tem- 
perature plants. The plant of the Barnsley Smokeless Fuel 
Co. 18 now on the eve of completion as to the first series of 
retorts, serious delays having occurred in the delivery of 
materials owing to the existing stringent war conditions.— 
Financier. 

British L. M. Ericsson Manufacturing Co., Ltd.—Mr. W. 
M. Ckowe, presiding at the annual mecting, said that the 
work they were engaged upon was important, and satisfac- 
tory to the Government. The profit on trading was a record, 
and a large increase over 1915. The stocks in hand and work 
in progress was £146,647, and had practically all been put in 
hand against firm orders. They had paid off the £24,000 
hank loan, and had £36,843 cash in hand and at the bank. 
In addition to £13,963 put to depreciation, they had put to 
reserve for extra depreciation £5,000 to allow for the extra 
wear and tear to whreh the plant and machinery had been 
subjected through working day and night. 

Scarborough Electric Supply Co., Ltd.—At the annual 
meeting, on March 22nd, Mr. G. ALDERSON SMITH said that 
they had made £67 more from electrical energy, and £63 
from meter rents and lamp sales. Coals cost £375 more, and 
insurances £104 more, but on rents and taxes thev had saved 
£158, and on the distribution of electricity £116. The net 
result was an increased cost of £314. Mr. A. A. C. SWINTON 
said they were going through very trying times, but he hoped 
that after the war they would have a good time again. When 
he arrived at Scarborough on the previous nicht he drove 
through the darkened streets, and it was obvious that no 
cleetricity company could be prospering. ; 

Bromley (Kent) Electric Light & Power Co., Ltd.— 
During 1916 the connections increased from 4,25-4 to 4,499 
kW., but lighting restrictions and the effect of the Daylight 
Saving Bill caused a large reduction in revenue. The profit 
was £5,573, against £10,529 in 1915, and after paving deben- 
ture interest and trustees’ fees, amounting to £2,956, and 
adding £1,672 brought forward, 5 per cent. for the year is 
paid on the ordinary shares, £2,000 placed to general reserve 
account, and £1,538 is carried forward, £5,000 has been 
Invested in the new War Loan. 


- Browett, Lindley & Co., Ltd.—The directors cannot at 
present submit the audited aecounts for 1916 as many ques- 
tions remain to be decided with regard to Excess Profits Duty 
and special allowances. The internn preference dividend to 
June 30th, 1916, has already been paid, and the results of 
trading justify the payment of the full dividend on the pre- 
ference shares for the year, also a further 3 per cent. on pre- 
ference shares on account of arrears (both less taxj, also a 
dividend of 4 per cent. per annum on the ordinary shares 
(less tax). 
Vickers, Ltd.—The directors announce that, under the 
existing circumstances, it has not yet been possible to present 
the accounts for the year ended December 31st, 1915, and that 
the acconnts for the year ended December 31st. 1916, must be 
necessarily also delaved. In the meantime it has been ar- 
ranged that the final dividend for the vear 1916 of 2} per 
sent. on the preferred 5 per cent. stock and on the 5 per cent. 
preference shares will be paid.—Financial Times, ; 


British Electric Transformer Co., Ltd.—After paving all 
manufacturing costs and expenses of administration, the net 
profit for 1916 is £21,277, plus £4.64 brought forward. There 
is put to reserve £7,500, and to depreciation reserve £1,500; 
6 per cent. on the preference shares absorbs £5,719: 7} per 
cent. on the ordinary shares £6,412; directors’ extra remu- 
neration £969; carry forward £5,751. 

Salisbury Electric Light & Supply Co,, Ltd.—The profit 
for 1916, including £2,289 brought forward, was £7,174. After 
paving £868 interest on debentures, writing £57 off invest- 
ments, and paving 6 per cent. for the year on the ordinary 

rbhares, £2,000 is carried to depreciation and reserve, carrying 
forward £2,118. ` 

Robey & Co., Ltd.—Dividend on preferred and ordinary 

shares for 1916, 6 per cent., less tax, carrying forward £15,121. 


P. R. Jackson & Co., Ltd.—Dividend, 10 per cent. for 
1916, against 74 per cent, for 1915. 
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American Telephone & Telegraph Co.—The report for 
J916 states that the net earnings were $44,743,376, which is 
$5,625,559 more than for 1915. Interest charges were 
$6,730,093, and dividends at the regular rate of 5 per cent, 
per annum absorbed $31,122,157. There was carried to re- 
serve $2,500,00U, and to surplus $4,391,090. 
Cornwall Electric Power Co.—<According to the “ Finan- 

cial Times,” the company is paying a dividend of 3 per cent. 
for LUJG, against nothing for 1915. £4,000 is put to reserve 
fur plant renewals, and £913 carried forward. 
_ Huelva Gas & Electricity Co., Ltd.—Duriny the first week 
in January the Association of Mineral Exporters in Huelva 
took over the working of the electricity department on terms 
Which are still under negotiation. 

O. C. Hawkes, Ltd.—Dividend on ordinary shares for 
1916, 24 per cent., free of tax; £500 written off investments, 
and £6,366 carried forward. 

Shawinigan Water & Power Co., Ltd.—Dividend, 13 per 
o for the quarter ending March 8lst on the common 
shares, 


STOCKS AND SHARES. 


TUESDAY EVENING. 
THE opening of the market in the War Loan stock has been 
the principal financial feature of the week. It was expected 
to have a depressing effect upon other securities; and prices, 
as we noted last week, were disposed to give way in advance. 
The establishment of the market, bowever, has been accom- 
plished with the minimum of disturbance to other securities; 
and the tone of the gilt-edged markets is distinctly good. 
This is apparent more particulariy amongst Home Railway 
prior charge issues. Business generally 1s on the quiet side; 
ang -although there remains noticeable animation amongst 
rubber shares, in other parts of the House, apart from that 
Which deals with the War Loan, no great activity prevails. 

It will be noticed that we have added this week the divi- 
dends for 1916 in three of the groups of stocks and shares 
given mn our price lists. . The tale of 1016 has been practically 
completed by the issue of the report of the Brompton and 
Kensington Co. The dividend, as already recorded, will be 
9 per cent., as against the 10 per cent. declared since 1903. 
The net revenue account, however, is only £2,460 down on 
the year; and the board could have maintained. the 10 per 
cent. dividend had they not pursued the excelent policy of 
strengthening the reserve fund. The price of the shares re- 
mams at 68. 

Westiminsters are } lower, following upon their rise of 3/16 
last week. Preference shares are wanted. City preference 
and County preference are both 4 up. South Metropolitan 
second preference have risen to 17s. 6d., which is ex the divi- 
dend recently paid. The first preference continue to change 
hands about 21s. 3d.; and the ordinary shares, also ex divi- 
dend, are a trifle under £1. 

The Telegraph market is better, outstanding features of 
strength being Eastern ordinary, with a rise of 2, and Great 
Northern Telegraplis, also £2 to the good. There is little stock 
to be obtained in this market, and buyers are being continu- 
ally disappointed in not being able to get what they want. 
Globe preference continue on offer, and have receded an- 
other $4. West India and Panama shares gave way to the 
same extent. Marconis are 1/16 easier, due, as before, to the 
absence of interest for the time being. 

For big figures, the report of the American Telephone and 
Telegraph Co. is interesting. The total operating revenues 
of the Bell System were 2644 million dollars, an increase of 
40 million dollars. The net non-operating revenues came to 
a little over seven million dollars; and the total gross income, 
using the term officially provided by the Inter-State Com- 
merce Commission, was 79 million dollars. The company 
pays B per cent. per annum, and carries forward a surplus 
of four million dollars. 

Home Railway stocks tend to the ‘ower side, but there are 
no changes worth mentioning in the Underground group, 
with the exception of falls of 6s. in the * A” shares of the 
Underground Electric Co., and of a point in the income bonds. 
Apparently the threatened strike in the North has aroused 
anew the apprehension of labour troubles elsewhere; and the 
drastic cutting-down of the omnibus services in London led 
toa little selling on the part of those who regarded this as 
a hint that earnings would be further reduced. 

In the foreign group, Brazilian Traction common have re- 
gained a point at 46}. There has been further inquiry for 
the British Columbia Electric Railway stocks. and this week 
the preferred put on 3 points to 46. Most things connected 
with Canada continue firin, but the stocks and shares of the 
various industrial corporations are wavering with New York 
prices, according to the mood of the moment on the point 
of the United States’ going to war. ’ 

Sir Arthur Stanlev’s suggestion that considerable economies 
of working could be effected by closer association of elec- 
trical supply and power undertakings is likely to receive 
more consideration now than the same proposals used to do 
in bygone davs, when there was no war to point the advis- 
ability of such a course. The idea éarries one back to many 
a period of controversy inf the-electrical world, and revived 
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memories of the almost insuperable difficulties that have been 
found in the past in the way of harmonising different inter- 
ests. In spite of all obstacles, a good deal has been done in 
London in the direction of the hnking-up of conflicting in- 
terests; but far greater economy is possible, and the present 
offers a fine opportunity on a national scale—an opportunity 
Which it may be hoped will fructify into substantial reform, 
so far as waste of energy, time, and enterprise is concerned. 

Mexican issues are quiet, with scarcely a ripple to disturb 
the market; and other foreign securities maintain their 
prices. 

British Aluminium ordinary had their rise in advance of 
the declaration of the dividend of 6 per cent. on the ordinary 
shares, making 10 per cent. for the year, which goes against 
7 per cent. in 1915. The interim dividend had prepared 
shareholders for a pleasant firal distribution, and the com- 
pany has more than doubled its profits over the period. Indus- 
trial shares in this department are decidedly strong. British 
Insulated ordinary have risen 10s., and so have Henlevs; 
while Calenders are 2 up, and several rises have oceurred 
amongst the preference shares. Telegraph Constructions, 
however, continne dull. 

The most active part of the industrial market is that con- 
cerned with rubber shares, where the buying went on 
merrily until the middle of this week, when something of a 
check took place and prices gave way a little here and there 
after their rapid advance. Some of the copper shares are 
better, too, thinks to a favourable dividend announcement 
by the Rio Tinto Co.; and tin still soaring has quickened the 
inquiry for shares in companies dealing with the metal. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home ELROTRIOrTY COMPANIES, 


Dividend Price 
a Mar. 27, Rise or fall Yield 
1915. 1916, 1917, this week, D.O. 


Brompton Ordinary... .. 10 9 6 — 4711 0 
Charing Cross Ordinary æ & — _ 7 8 2 
do. do, do, 43 Pref.. 43 or 8% ai 7 1 2 
Chelsea ee oo oe .-. 4 8 8 S 6 18 4 
City of London .. 8 = 114 — 619 3 
do. do. 6 per cent. Pret, 6 — 10 +3 6 0 0 
Conaty « of London 7 — 103 — 616 7 
a do. an be cent, Pref. ` : T K + : i l 
Kensington nary .. oe — 
London Electric .. 8 — 1 — Nil 
do. do. opar cent. Pref, 6 4 82. — 5 6 8 
Metropolitan 8 8 af, ~_ 6 9 9 
do. 4 per cent. Pref. a = 84 _ 740 
St. James’ and Pall Mall sa 8 — 6k — 610 8 
South London .. oe 5 -= 2% — 619 0 
South Metropolitan Pref, e 17 — 21/- _ 613 4 
Westminster Ordinary .. z 7 q 68 —} 66 9 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. .. .. 6 6 H — 678 
do. Def. oe ee 83 6: «1 22 TE 6 16 4 
Chile Telephone .. as . 8 = 637 _ 615 8 
Cuba Sub. Ord. oe eo ee 6 ne 7: = 6 13 4 
Mastern Extension oe <a B — 18; — *6 16 4 
Rastern Tel, Ord. “se oe 8 - 189 +2 *B 1s 1 
Globe Tel. and T, Ord. eo ee q = Lid = 5 19 9 
do. Pre e es 6 — 9 k pen 4 6 6 4 
Great Northern Tel, .. . B = BR} +3 6 1 0 
Indo-European .. ee .æ. 18 — 464 — 619 9 
Marco ni eo ee 10 =, att — 13 8 At 0 
New w York Tel. 4 - 4 — 10 — 49 0 
Oriental Telephone Ord. - 10 — 2k — 414 1 
United R. Plate Tel, ee oo 8 = 6 a — *§ 3 0 
West India and Pan, ee ee 6d. = i aeaa è 2 12 6 
. ` Home Rasta, 
Central London, Ord. Assented 4 4 — 68 0 
Metropolitan . ee oe 1 1 =, 4 8 
do, District ae Nil Nil A — Nil 
Underground Electric Ordinary Nil Nil — Nil 
0. do. “A” .. Ni — a —ĝd. = Nil 
do, do, omi 6 6 —l 6 6 7 
Forzion Trams, n 
Dividend 
` Pa 
1914. 1916. 
Adelaide Sup. 6 per cent. Pref, 6 6 4 = 61 6 
angie rams, First Pref, 2 om 9ll 4 
do, Ind Pref, ee = a 
do. 6 Deb. oe 5 8 64 —_ 7 15 0 
Brazil Tractions . oe . 4 4 4% +1 812 0 
Bombay Electric Pref. 6 6 10 _ 600 
British Columbia Elec, Rly. Pice. 6 5 62 — 8 1 4 
oO. do, Preferred — Nil 46 +8 Nil 
do. do, Deferred — Nil 39) — Nil 
; do. do. Deb. 4h a b24 — 616 0 
Mexico Trams 6 percent. Bonds — N 274 — Nil 
do. 6 percent. Bonds — Nil 25 — Ni‘? 
Mexican Light Common ae Nil Nil 7 — Nil 
do. ef. ee ee Nil Nil 14 — Ni) 
do. lst Bonds Ae Nil Nil 27 — — 
Mancracrunme OomPranins. 
Babcock & Wilcox .. . 14 18 22 +f BBO 
British Aluminium Ord. 3. 6 7 98) +64. 704 
British Insulated Ord. .. . 1B 17 13} + 3 612 1 
British Westinghouse Pref, .. % 7 H _ 6 0 0 
Callenders.. a s . B 20 + 718 6 
do. 6 ‘Pref. ks Ss 5 5 4 — 6 6 O 
Castner-Keliner .. i - D02 N 8#. _ 618 0 
Edison & Swan, £J paid - Ni — — Nil 
do. do. fully paid .. Nil — 1 — Nil 
do. do. 4 percent, Deb, 4 4 66 — . 6138 
Electric Construction .. se 6 73 i — 710 0 
Gen. Elec. Pref. .. oe oe 6 6 94 — 6 6 4 
do. Ord. ee ee ee 10 10 144 = 6 18 0 
Henley .. co .. >» Y DS 15% +4 8 1 8 
do. Pref, oe oe oe 43 C] 4 = 6 12 6 
India-Ru ber ee ee oe 10 10 114 + $ *8 8 4 
Telegraph Oon. ee ee ee 90 99 86 — 8 18 4 


* Dividendg paid free of income-tar. 


MARKET QUOTATIONS, 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and pther circumstances. . 


Wednesday, March 28th. 


wee — — = 


4 6, 
CHEMICALS, &c. en (alpen vb 
a Acid, Oxalic. ee ee ee per Ib. 1/6 oe 
a Ammoniac Sal per ton £15 ee 
a Ammonia, Muriate (large eryatal) i 25 es 
a Bisulphide of Carbon .. i £23 ‘ca 
a Borax.. oe ee ee ” £39 oe 
a Copper Sulphate = se oe in £63 ae 
a Potash, Chlorate .. i .. per lb, 2/6 oe 
a » Perchlorate Ser. ee n 21- . 
a Shellac m is .. percwt. 135/ 1¢/- ine 
a Sulphate of Magnesia .. per ton £16 i 
i Sulphur, Sublimed Flowers .. ii £32 Sis 
Lump .. es iis P £23 ey 
a Soda, Chlorate ee ee ee per lb. 1/- oo 
å ,„ Crystals s .. per ton 120/- we 
a Sodium Bichromate, casks es per lb. ae ss 
METALS, &c. 
e Brass (rolled metal T to 12" basis) per Ib. oe eo 
c „ Tubes (solid drawn) ix ” ee ee 
c » Wire, basis .. ee T ee 
c Copper Tubes (solid drawn) sà i. 1/82 to 1/93 va 
E 3i Bars (best Belaekaa) .. per ton £174 
g ” Sheet ee ee ” 21794 a 
a ” Rod . ee ” #2174 ee 
d n (Electrolytic) Bars oe p £161 Si 
d » ‘9 Sheets .. » £176 is 
d » x Wire Rods FA £159 D 
d ww ae H.C. Wire per Ib. 1/7 pon 
f Ebonite Rod.. ee ee ee iT} 3/- ee 
f ” Sheet ee eo ee ” 2/6 ee 
n German Silver Wire eo ee 99 2/3 ee 
h Gutta-percha, fine .. oe ee ” 6/10 ee 
A India-rubber, Para fine .. > ji 8/44 4d. inc. 
i Iron Pig (Cleveland warrants) .. per ton Nom. P 
» Wire, galv. No. 8, P.O. qual. rr 288 <4 
g Lead, English Pig .. is is 5 od i 
g Mercury per bot. Nom. a 
e Mica (in original cases) small . per ìb, 6d. to äj- ae 
€ » ” ” medium n 8/6 to 6j- ee 
@ ” ” aL large e ve 7/3 to 14y- & up. oo 
d Silicium Bronze Wire .. .. per Ib. 11d to 
r Steel, Magnet, in bars... .. per ton xa s 
g Tin, "Block (English) io is ji a is 
n » Wire, Nos.1tol6 ., ee per ib, 8/3 3d. inc. 


- — ee 
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Quotations ER by— 
a G. Boor & Co. James & Shakespeare, 
e Thos. Bolton & Sons, Ltd, A Edward Till & Co. 
d Frederick Smith & Co. i Bolling & Lowe. 
e F. Wiggins & Sons. i Richard Johnson & Nephew, Ltd, 
f India-Rubber, Gutta-Percha and n P. Ormiston & Bons, 
Telegraph Works Co., Ltd, r W. F. Dennis & Co. 


Electricity in Dock Construction.—In discussing the 
recent paper by Mr. P. D. Donald before the Institution of Engineers 
and Shipbuilders in Scotland. Mr. D. Quinton Bell said with regard 
to the adoption of steam or electric power in the construction, elec- 
tricity would have made an undoubted aaving in cost and in wear and 
tear of the plant, but for pile extracting and grab digging, of which 
a considerable amount was done, electric power was not so suitable 
as steam. and it was therefore decided to retain steam all through. 

Mr. William Burnside, in touching on the same subject, said 
Mr. Bell started off with a kind of apologia for the use of- steam 
plant, principally cranes, on the work. Steam was preferred to 
electricity because it was considered more flexible in the operations 
of grabbing and pile-drawing. He could not commend Mr, Bell's 
preference. Of course, a steam engine on a crane was a fine buffer. 
and the control was very sensitive and quick in the hands of a 
competent crane-driver. Think, on the other hand, of a coal bill 
reaching to £100 a month on a job of this size. to say nothing of 
fire hazard. Electric cranes were used every day for grabbing in 
ore and coal. The use of special year was probably necessary, such 
as the Hollick Crypto arrangement and others. As to pile-drawing. 
he knew of a contract on which over 3,000 piles had been drawn in 
the last 18 months by means of an extractor used with ordinary 
electric derrick-cranes. Five-minute rated resistances were used 
on the steps of the controller, and between these and the brake the 
piles were drawn without untoward accident, although, perhaps. 
the practice of using cranes not specially fitted for the purpose was 
not. to be recommended. 


Accrington Football.—A football match took place on 
March 24th, at Moorhead, between the outside staff and the gas 
plant staff of the Accrington Corporation electricity works. <A 
well-contested game resulted in a win for the outside staff by four 
goals toone. Following the match, a social evening was spent at 
the Station Hotel. about 30 attending. Mr. Clegg, the borough 
electrical engineer, presided. 


Electroculture at Minehead.—We understand from Mr. 
Swarbrick, manager of the Minehead Electric Supply Co., that it is 
intended to carry out an electrocultural experiment in his district 
on 1} acres of potatoes. The company has already made a little 
progress in power and light supply amongst local farmers, 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING FEBRUARY, 1917. 


Tus February returns of electrical exports and imports show a The exports show a general falling off in values, the only excep- 
considerable falling off in values as compared with the previous tions being electric lamp and carbon exports; the value of the 
month, in which, however, business in both sections reached telegraphic exports were, however, only fractionally lower than in 
exceptional limits. January. In the case of the imports every section shows a 

The exports of electrical material for the month, valued at decreased value, and the machinery and lamp imports more 


£394,062, compared with a total of £556,984 in January, when particularly so. 


aome £120,000 worth of telegraphic material was included, but not One of the most marked features of the war period has been the 


so badly with the December total of £406,000. 


increasing importance of the European market for our electrical 


A 
The imports reached a total value of £183,192, as compared with trade. During February, Russia and the Scandinavian countries 
£309,381 in January, and with £246,252 in December last, the (principally Norway) formed our best market, while French pur- 
falling off being, therefore, even more marked in this case. chases come next in amount, India being third. American elec- 
The re-exports at £31,445 did not fare so badly, the January total trical imports into this country were on a greatly reduced scale. 
being only about £2,000 higher, and both figures being appreciably as also Dutch and Japanese imports, but French values slightly 


above the average which obtained during the previous year. increased, as compared with the previous month. 
Registered Exports of British and Irish Electrical Goods from the United Kingdom. 
EF | a ip ; Sat | 
daliga g sh [da osis gl HE]. GEE aag 
Destination“of, rte and country consigni ws | fas CERA o A o5 d -M E ges $ -E FA FEE | 3 
eepo ev consigne |333 gaa Che: gF | gag che) galga de 2 (eke geg 3 
| g A FE : | 34 | 2% E E ae ELES EF | 8 Bos sae. s 
€ Š a >| k- fx] =g, & 
a jef ja, * |" |& O gign 
£ £ £ £ £/ £ £ £ £ £ £ £ £ 
Rusia, Sweden, Norway and Denmark... | 7,290 | 28,005} 659| 734 |13,062| 2,037 |22,807| 716 | 247 [3,216 |12,975| 3,975 | 95,723 
Netherlands, Java and Dutch Indies on 576 3,303 45 45 ase 46 186/ 471 e... | 1,288) 742 6,702 
Belgian Congo... ee waa ee vue on TA ski TA aa et ue ar on oe see Sie fe 
France ... aise ase sis Sas ... | 5,472 1,115; 1,329; 410 | 1,073) 119 |14,509| 3,225 | 1,058 37 |14,072) 211 | 42,630 
Portugal via ave sss si Ses 18 1,067 62|) 772 or 153 | 1,008]... 104 2 602) 172 3,960 
Spain, Canary Isles and Spanish N. Africa... | 1,143 662 86 20 oe 1,520 | 2,354) 448 wa 30 ots 46 6,309 
Switzerland, Italy and Austria-Hungary ... 644 80) 57 52 aes 324 ; 8,630! 154 578 62 763| 1,763 | 13.107 
Greece, Roumania, Turkey and Bulgaria ... ve “es des wee ae oes es ates ahs F ii P 
Channel Isles, Gibraltar, Malta and Cyprus... 116 79 41 74 16 101} 950 | 1,377 
U.S.A., Philippines and Cuba Seu e | 1218| des 133 180) 20] 239| .., oi 61 44 12] 1,863 
Canada and Newfoundland ... sae TA 3 eae 52} 876 130| 124 | 2,472 25 OF | wes 8,278 | 12,057 
British West Indies and British Guiana ... 7 20 öl 40 12 79 66)... eae 60 39} 127 501 
Mexico and Central America as ea vee oes 28; ? see eee 25T) sa sds pis 285 
Peru and Uruguay... si ss cra 67 a 4| 547 m es aos 114 11 ll 8| 9,618 | 10,380 
Chile... ate wee ses or Sue 138 88 18| 176 323 180; ... 118 3 6 29 1,079 
Brazil ... wee see eee sie sss 7 729) 300} 391 ; 645) 324 22 f eek 32 2,520) 
Arfentina eae eae wise see vee | 1,472 4,507| 401) 656 548 | 2,179) 4,009 | 2,756 1,443) 580 | 18,551 
Colombia, Venezuela, Ecuador and Bolivia... 29 125 18 22 547/- 29 36 13 38; 170] 1,027 
Egypt, Tunis and Morocco ... .... | 95| 170| 167| 119 64 | 699} 177 t4 10 ... | 1,515 
British West Africa ... ae we ‘ve 69} oo... 95 226 140]... 53 8 255) 660 1,565 
Rhodesia, O.R.C. and Transvaa dus hes 682 2,687) 1,591; 870 159 | 4.774} 1,910 | 1,417 | 232 185). 14,507 
Capeof Sood Hope ... eas vei oe do T14 782) 860) 733 84 | 6.566] 324 213 157} 266 | 10,689 
Natal -... eee vee Te ene sits 116 1,555; 360] 285 see 82 | 1,198 22 703 46 3 65 4,435 
Zanzibar, Brit. E. Africa, Mauritius & Aden 66 811) 448) 372 sue 40 55 19 64 . 108 1,983 
Azores, Madeira and Portuguese Africa ... eae 199 73 OS cus eas 1,046]... es 77 1,418 
French W. Indian Colonies and Madagascar aa na wed AUS Tied as 12,018 | 12,016 
Persia eee eos eee eee ese eee 35 15 16 eee een e.e eee ese eee ee eee 6b 
China and Siam ee aes See ave 307 163| 750) 586 .. | 2,897 | 1,808] 1,033 135 ie 131; 972 8,782 
Japan and Korea ww use a wee | BDH |e 9} 654]... 669 | 4,904) ... | 1,200 [1,771 | m| n 8,832 
India... use ase ee z we. | 4,060 | 10,717] 2,624| 1,433 42 377 | 8,177) 1,857 | 3,210 98 844; 944 | 34,383 
Ceylon ... sa sia ees er ube 93 147; 180!) 110 bie 79 224 sss 80 wae 104 154 1,171 
Straits Settlements, Fed. Malay States and 
Sarawak ees sai ssi ie See 4 176} 597 88 iws 5l T27; 1,427 69 | 148 114! 361 3,762 
Hong Kong... sive ee oie wae 91 135| 478 M 378| 193 Gik Pos es 1,275 
West Australia ace eee wee eae 330 1,365] 1,256] 102 ae 222 | 2,920 80 30 sas TTU e 6,382 
South Australia Sv ae is oe 174 97| 425) 43] ... 38 | 1,533} 318 | 1,061 4 78 3,771 
Victoria wes hes nee See ove | 2,364 6,077 71| 617 wae 441 | 3.202! ... 639 .. | 1,332 14,743 
New South Wales sta sia ae eee 783 5,036] 1,789} 838 .. | 1,046 | 9,854) 1,623 679 55 83 23 | 21,809 
Queensland se use nss twee 32]... 25) 938] ... 15 | 440)... se) aa 30 5 640 
Tasmania PA soe T one wae 273 me 12}. aoa me 25) vee see des abe 310 
New Zealand and Fiji Islands ets ie 167 1,308} 1,665; 1,840 aes 700 | 4,793) 1,002 | 1,548 | 133 | 1,003] 7,774 | 21,933 


eel ee ed 


Total, £ [29,050 | 71,279/16,670/13,094 |14,499/12,405 | 109,542 19,029 |16,615 /6,004 [35,745/50,130 {394.062 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


Russia, Norway, Sweden and Denmark _... oie au “ae 49 | 1,118]... 115 |... a 335 1,617 
Netherlands ... aie zrs asa iis 44 sii z.i 8,499 | 4,379) 5 ar 2,059 ‘ee ö 14,991 
France .., aes ian sws ee wee 596 er sss 189 129; 590 674 ave 7,410 | 3,639 25 13,252 
Switzerland ... ove : 829 ay bee én awe 165 | 1,635 6 920 ‘ice 53 3,608 
taly . eee eee oee ese eee eee 9 3,417 ene eeo e x LE E @ee eae ete (EI 3,426 
Japan, o u e e | 204 | 4,664 |4,309 | 4382] s p sa OTSA. ass bes 11,582 
Cnited States ... bs yee sea ... | 8,695 | 1,257 {1,302 | 1,902 303| 1,417 | 7,304 |66,062 [20,489 | 7,903 16,586 133,220 

Total, £ {10,377 | 9,338 |5,611 {11,071 | 5,929] 2,172 | 9,733 [66,068 (32,851 {11,542 17,004 181,696 

Additional imports.—Spain, carbons, £1,440 ; Canada, lamp parts, £43 ; electrical machinery, £57 ; batteries, £56. 
Registered Re-Exports of Foreign and Colonial Electrical Goods from. the United Kingdom. 
| i 
Various countries, mainly as above ... | 4,439 112,138 | wee | £,870 | e... | 1,852 | 2,637 |... - | 17 701 3,791 31,445 
\ 
Toran Exports: £394,062 TOTAL RE-Exports: £31,445 TOTAL Imports: £183,192 


_ Norz.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third colamns contain many amounts relating to "goods" otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns. Imports are credited to the country whence consigned which is not necessarily 


the country of origin. 
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THE INTERNATIONAL ALUMINIUM 
INDUSTRY. ` 


A PROSPECTIVE PRODUCTIVE CAPACITY oF 150.000 Tons 
PER ANNUM. 


Tae war has brought to a temporary end, and, in all prob- 
ability, to a final conclusion for many vears, if not for ever, 
certain international agreements for the regulation of the 
export trade in different parts of the world. Among these 
may be mentioned the International Rail Svndicate, the Inter- 
national Dynamite Syndicate, and the International Alumi- 
nium Syndicate, whilst the svndicate relations which have 
existed for years past between certain large groups of elec- 
trical manufacturers in the United States and Germany have 
continued down to the present time. 

After the dissolution of the International Aluminium Syndi- 
cate in 1908, the sale price of the metal declined from 1s. 74d 
to about 1s. 34d. per kilogramme, or to a figure which almost 
represented the cost of production, whilst a further fall took 
place in the following vear. The price, however, was advanced to 
ls. 94d. on the formation of a new syndicate at the beginning 
of 1913, but no joint sales organisation was associated with 
the new combination. which naturally expired with the out- 
break of hostilities. According to a series of articles published 
in recent issues of the Paris Information, the world’s produc- 
tion of aluminium amounted to 46,700 tons in 1911, 50.000 
tons in 1912, and 65,200 tons in 1913. The statistics collected 
by the Chambre Syndicale des Forces Tydrauliques of France 
show that the United States produced 28°=<.500 tons in 1913, 
Canada 5,900 tons, Great Britain 7,500 tons, Norway 1,500 
tons, Italy 800 tons, France 18,000 tons. and Germany, 
Austria, and Switzerland 12,000 tons. Before the war the 
industry was concentrated in comparatively few hands, two 
groups controlling the production in the United States and 
Canada, and three in Europe, if the Italian company is left 
out of consideration for the moment; and as the require- 
ments of the New World absorbed practically the whole of 
the output there, no interchange of trade took place with 
Europe. Apart from the imports into British India, the 
production of the European works was almost entirely con- 
sumed in Europe, and, although both France and Creat 
Britain were importing countries to some extent, the 
Central European countries consumed nearly twice the 
amount of their own production. In Germany alone the 
imports of aluminium rose from 8.600 tons in 1909 to 15,500 
tons in 1912, of which 6,000 tons were furnished by Switzer- 
land. 4,160 tons bv France, and 1.900 tons by Great Britain. 
At the same time, the German imports of bauxite reached 
ae tons In 1905, 59,900 tons in 1007, and 48,000 tons in 
1913. 

The ontbreak of war at first produced no efect upon the 
market for aluminium. On the one hand, the horne demand 
in North America was met bv the output there, while, on 
the other, the Allied countries turned out a quantity in 
excess of their particular requirements. Gradually, however, 
the call for the metal became more active for motor cars and 
for aviation, and since the spring of 1915 prices at New York 
have rapidly advanced. The consumption in the United States 
is declared to have increased from 7,000,000 lb. in 1900 to 
47,734,000 Ib. in 1910, 79,129,000 Ib. in 1914, and 99,806,000 Ib. 
in 1915. The price in New York reached as high as 65 cents 
per lb. in 1916, whilst the price in England, which fell to 
£60 per ton in the years of depression previously mentioned, 
has in the past three vears varied between £70 and £290. 

The augmentation in prices and the development of the 
consumption have imparted a great stimulus to produc- 
tion. The German group, however, has been much incon- 
venienced through being deprived of French bauxite. Not 
only did the group formerly possess various deposits in Pro- 
vence, but it also owned a works at Saint Louis-les-Aygalades, 
near Marseilles, for the extraction of alumina from the 
bauxite, and 126,193 tons of alumina, of the value of £582.000., 
were sent to Germany in 1913, of which 54,706 tons were re- 
exported to the United States, Russia, and Great Britain. 
At present the German and Swiss works have been reduced 
to the necessity of using the inferior bauxites of Silesia, 
Hungary, and Dalmatia, and, perhaps, also have to utilise 
koalin. It is stated in this connection that the Aluminium 
Industrie A.G., of Neuhausen, exported from 12,000 tons to 
14,000 tons of aluminium to Germany in 1915, and of the 
company's four works, that at Chippis has been specially 
developed since the outbreak of hostilities. On the other 
hand, the Swiss-German Giulini company owns alumina 
works at Ludwigshafen, Germany, and aluminjum works at 
Martigny, Switzerland. ae 

The French newspaper asserts that similarly to the Ger- 
man and Swiss works, the works in France and Great Britain 
have not been able to be greatly developed under existing 
circumstances. In contradistinction to this state of affairs, 
the production in the United States has been considerably 
increased, and that country now suppher about one half of 
the world’s output. The output of bauxite in the United 
States is reported to have grown by 35 per cent. in 1915, as 
compared with the previous year, and to have amounted to 
297,000 tons, whilst the production of aluminium advanced 
from 45,000,000 lb. in 1914 to 80,000.000 lb. in 1915. In this 


connection, it is mentioned that the Aluminium Co. of 
America has recently expended £4,000,000 on the develop- 
ment of its plant; a new works of 20.000 H.P. at Maryville, 
Tennessee, is to begin production this vear; the apay of 
the Whitney works is being raised to 100,000 H.P. this year; 
and rolling mills and stamping works at Edgewater, on the 
river Hudson, were brought into operation in 1916. In addi- 
tion, the company has acquired certain interests in France, 
and American groups now own bauxite deposits, it is said, 
on the river Demerara, m British Giana. and on the banks 
ol the Surinam, im Dutch Guiana. The Northern Aluminium 
Co., in Canada, which had a productive capacity of 6,000 
tons in 1913, has also extended its works, whilst the Alumi- 
niun Corporation, which is the only competitor of the 
3ritish Aluminium Co., has increased its share capital for 
the purpose of expanding the Dolgarrog mines. In Norway, 
five works are either in operation or in course of erection 
for a combined total output of 16.600 tons; the Bussi works, 
in Italy, has been greatly enlarged, and a second works is in 
course of construction in the Aoste Valley for the account of 
the Società Hydro-Elettrica, of Villeneuve, in which French 
capital is also interested. 

[t is estimated that the present capacity of production 
throughout the world amounts to 100.000 tons per annum, 
and aif the schemes in process of execution are also taken 
into consideration the capacity will rise to 150,000 tons in the 
near future. The figures given on this point are as follows :— 


Annual productive 
capacity in tons. 
United States and Canada 


75.000 

France ee a se 20,000 
Switzerland and Germany ©... be ... 20,000 
Great Britain om a se a .. 12,000 
Norway aN 3 T ny ... 16,000 
[talv sel = so fe ans w. 7.000 
Total ... 150,000 


The prospects of aluminium heeoming dear in price seem 
rather scanty on the basis of an annual output of 150,000 
tons, as it would be necessary for the markets to be greatly 
developed if over-production were to be avoided. But such 
a large quantity of metal pre-supposes an output of 300,000 
tons of alumina, or 600,000 tons of bauxite, together with a 
large production of eryolite, fluoride, graphite, &e., for the 
Inetallurgical treatment of the metal:and it is considered un- 
certain whether all these conditions can be fulfilled simul- 
taneously in order to meet the needs of the works. 

In conclusion, the newspaper states that the French alumi- 
nium Industry is protected by the following import duties 
per ewt. of 50 kilogrammes :— 

FRENCH IMPORT DUTIES. 


General tariff. Minimum tariff. 


Ingots and serap ... oat . £0 0 £2 0 0 
Rolled, wrought or cast ... aw § OF 3 0 0 
Sheets ... ae es sais, ERE TA) 8 0 46 
Wire ow... ou. ii oi wo. 6 O40 4 0 0 
Aluminium powder niy . NOQ 6 0 6 
Aluminium bronze having a 


maximum aluminium content 
not exceeding 20 per cent. ... 10 5 8 0 


(The rates in sterling have been converted on the assump- 
tion that 25 fes. are equivalent to £1.] 
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THE FARADAY SOCIETY. 


GENERAL DISCUSSION ON “CHEMICAL ENGINEERING.” 


THE Faraday Society initiated a discussion on “The Training 
and Work of the Chemical Enyineer ` at their last meeting 
on 6th inst. The meeting, at which there was a very large 
attendance, was held at the Chemical Societv, and was pre- 
sided over by the President, Sir Rosert Hapeieup, F.R.S. 
The opening paper was read by Sir Groner Burey, F.R.S., 
hinself not only an cminent chemist and investigator, but 
withal a successful chemical manufacturer, so that it could 
not have been in better hands. The academic aspects of the 
subject were, at the outset, placed in the no less able hands 
ol Prof. F. G. Donnan, F.R.S. l 
In his introductory remarks the Presipent dwelt on the 
shortage of the highest class of labour, mental and physical, 
that will result from the war, and said it therefore behoved us 
now to set about planning wisely to meet the new conditions. 
Careful deliberation as a preliminary to action was, however, 
never more seriously needed, for war conditions were a most 
fruitful soil for unbalanced proposals, often resulting in 
panic legislation or action. He fittingly closed his speech 
an a note that called forth unanimous agreement, ‘namely, 
an appeal for liberal support of the Ramsay Memorial Fund 
that was being inaugurated to honour the memory of one 
of onr greatest chemists, and part of which was to be devoted 
to the establishment of a laboratory for dealing with the verv 
subject under discussion, '' Engineering Chemistry” 
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Sir GEORGE BEILBY gave the keynote to the discussion in 
his definition, *‘ Chemical engineering has for its function the 
design and construction of apparatus required for the carry- 
ing out of chemical processes on a manufacturing scale.” The 
discussion practically centred round two standpoints: On the 
one hand, the view of the great majority that for the con- 
struction of chemical plant a man combining within himself 
the qualities of both chemist and engineer is the type to be 
aimed at; on the other hand, the view that a man cannot 
be both chemist and engineer, and that what is needed is 
closer co-operation between the two. This aspect of the sub- 
ject was emphasised by Dr. EB. F. ArMstrronc, who, in a very 
able speech, reminded the meeting that, after all, the chemical 
industry needed above all chemists. Many an existing pro- 
cess might revolutionised by putting into the works a 
man closely ^n touch with modern development in chemistry, 
say an expert in the phase rule or in colloids. Such men 
can only be produced by the universities, and if it was true, 
as the majority maintained, that the university must enter 
the works, it was no less true that the manufacturer must 
enter the university, advise it, and support it. The research 
chemist generally, however, was left somewhat in the back- 
ground—perhaps too much so—by most of the speakers. 

Prof. F. G. Donnan, who spoke on “The Training of the 
Works Chemist,” sub-divided chemists into (l) research 
chemists, (2) engineer chemists, (3) chemical engineers, and 
the sub-division was generally adopted as useful. Men of 
class 1 are the discoverers of new compounds and reactions, 
and are, of course, absolutely necessary, but to be useful in 
industry, they should, in Prof. Donnan’s opinion, be men of 
broad outlook whose horizon is not confined to the labora- 
tory. To this end, he advocated teaching them engineering 
principles and the elements of such practice as may bear on 
their work, so that they can co-operate intelligently with the 
other classes. The danger to be borne in mind was stated 
by Prof. E. G. COKER and others. and was clearly indicated 
by Sir GeorGE Beiupy. There is an essential difference be- 
tween the chemist’s and the engineer's type of mind. The 
former thinks in terms of molecules, the latter in terms of 
wasses. Many a first-rate chemist might be, and is, quite 
uninterested in engineering, and the training should, there- 
fore, be permissive to some extent. and not obligatory. Dr. 
W Rosenuain rightly remarked that the proper man, with 
the right scientific foundation, is bound in the end ` to make 
or mL: 

Men of the second class—engineer chemists—are required 
in large numbers, and, although essentially chemists, they 
should received a considerable amount of specialised engineer- 
ing training, in which stress is laid on thermophvysics and 
thermochemistry, the properties and testing of materials of 
construction, the principles of design, and the problems of 
power. The work of these men is really applied physical 
chemistry. Men of class 3 are thoroughly trained engineers 


with a chemical sense and some chemical knowledge, the. 


more the better. Prof. Donnan went on to outline the 
manner in which the work of the three classes of industrial 
chemists should be co-ordinated for the successful develop. 
ment of a new process after the research chemists have worked 
it out in the laboratory. Men of classes 2 and 3 should com- 
bine to design and test a small trial plant in order to 
obtain special chemical engineering data, and all three classes 
should then combine to deal with a technical unit plant 
tully working, above all quantitatively the thermochemistry 
and thermodynamics of the process. There can be no doubt 
that our tendency to keep apart the work of the chemist and 
the engineer haa seriously impaired our industrial efficiency. 
and Prof. Donnan’s suggestions merit the most serious con- 
sideration. 

Now, as regards the training of our engineer chemists, Sir 
George Beilby summarised his scheme as follows :— 

1. A sound and practical training in chemistry and cheri- 
cal physics extending over three years. During the third 
vear special subjects to be introduced. 

2. At the end of the third year at latest the case of each 
student to be considered by the heads of the departments, so 
that he may be advised in what direction he should specialise. 

3. Average students with no special bent to complete their 
course by general advanced studies during the fourth vear. 

4. No degree or “ hall-mark’’ to be given in chemistry till 
the complete four years’ curriculum has been taken. 

5. Chemical engineers, rescarch chemists, and specialists in 
other branches to devote one or two years to higher post- 
fraduate study. 

Mr. W. R. Cooper put in a plea for what he called the 
forgotten factor in chemical training, namely, the economic 
Yactor—will any particular process pay? He considered that 
even in the educational stage this aspect should not be 
neglected, and, so far from the commercial consideration 
placing a problem on a lower plane, it actually introduces 
an additional factor, and thus renders it more difficult of 
solution. Perhaps the question of the time at the disposal 
of the teacher and student is a factor which Mr. Cooper has 
forgotten! At the Massachusetts Institute of Technology, not 
only economics and modern languages. but many other 
branches of knowledge, the utility of which to any citizen 
nobody can doubt, are included in the curriculum. The 
meeting was certainly sympathetic to Prof. E. G. Coker, 
who thought some of the American courses erred on the side 
of overloading, and: who preferred the English method of 
taking fewer subjects and doing them very thoroughly. 


Many other interesting points in schemen of training were 
emphasised by different speakers. Thus, in talking of the 
research which should be the culnination of the training of 
the engineer-chemist, Prof. Donnan sugvested that it should 
take the form of a study of some process promising indus- 
trial results, consisting in the investigation of the precise 
quantitative optimum conditions for the reaction and the 
actual construction of a small experimental plant fov the 


purpose. To this end, cheap, rough buildings, with the 
necessary practical equipment and adjuncts, should be 


attached to our colleges, forming the real © laboratories °’ of 
our engineer-cheinists. 

Mr. CuHarues R. Darina deseribed the course of physics 
Which chemical students take at the Finsbury Technica! 
College, and Mr. J. W. Hixcuney described the teaching of 
chemical engineering which is being developed as part of a 
larger scheme of post-graduate study and researeh m cheimi- 
cal technology at the Impertal College, South Kensington. 
Many speakers thought the practical training in the labora- 
tory different in kind from that obtained in the works. Mr. 
A. P. M. Fruemixna and Mr. W. GATHORNE Youre therefore 
advocated the American system of sending students into 
works during their third or fourth vear, and Mr. EB. B. R. 
Pribesux thought the smaller universities should co-operate 
inore closely with the local industries to the same end. Mr. 
il. L. HEATHCOTE gave voice to the warnme that training 
for the works must be induced by the needs of industrial 
process rather than forced by the examination svilabus. Mr. 
F. H. Carr went so far as to advocate the establishment in 
colleges of a department which could be conducted some- 
thing hke a factory, carrving on side by side with lectures 
the production, say, of fine chenicals on the scale of tech- 
nical experiments. Sir A. McDotGaLti DUcKHAM, on the other 
hand, thought students should enter works before col- 
lege. He also advocated teaching chemistry to all engineers, 
as well as engineering to all chemists. Finally, Prof. A. K. 
Huntincton and Mr. T. G. Ebuiott referred to a really 
fundamental difficulty in any scheme of training, and that 
is the miserable equipment, usually altogether useless, in- 
mathematics and elementary science received at present in 
the secondary school. In truth, until we reform our schools 
it is not of very much use to reform our colleges, but that 
is a subject too wide to consider further at present. 

The discussion had the great ment of presenting almost 
every conceivable point of view of the subject it set out to 
consider, and it should go far to help crystallise the wav of 
the golden mean, which in practical matters of this kind is 


. the safest way and the best way. 


FREQUENCY CHANGERS. 


THE paper by Mr. R. TOWNEND was read and discussed at a 
meeting of the MANCHESTER LOCAL SECTION of the INSTITUTLON 
or ELECTRICAL ENGINKERS on February 13th. 

Prot. Mines WALKER said that it was not discreet to con- 
nect two large power stations together by means of a 
synchronous frequency. changer unless the motor generator 
had a fairly large output compared with the output of the 
power station. In cases of this kind asynchronous sets could 
be used, and if required to circulate power either way, two 
sets could be used, one having the synchronous motor con- 
nected to the mains of one power supply, and the other 
having a synchronous motor connected to the other power 
supply. If it were permissible to introduce a commutating 
machine into the rotor circuit of the Induction motor, as pro- 
pesed by Leblanc 20 years ago, all sorts of possibilities pre- 
sented themselves, not only of controlling the power factor 
ot the induction motor and making it take wattless load as 
an asynchronous generator, but also of circulating power in 
either direction through the set, independently of the speed 
of the connected power stations. For example, a frequency 
changer might consist of a 12-pole, 50-cycle synchronous gene- 
rator direct connected to a 10-pole induction motor connected 
to the 40-cyele supply. The set would run at 500 R.P.M., so 
that the induction motor would be running at 4 per cent. 
above synchronous speed, and would tend to deliver power 
to the 40-cvcle circuit. If now the rotor circuit of the mdue- 
tion motor were connected to a phase advancer whose excita- 
tien was so arranged that it boosted against the E.M.F, gene- 
rated in the rotor conductors, the asynchronous machine could 
be made to operate as a motor, notwithstanding the fact that 
it was running above synchronous speed: and, at the same 
time, by suitable arrangement of the field coils the power 
factor could be kept near unity or leading. Moreover, when 
the asynchronous machine was required to supply a gene- 
rator load. the phase advancer could be used to supply the 
wattless component of the load. The type of frequency 
changer referred to under class 2 in the paper had the advan- 
tage that the size of the unit for a given output could some 
times be made considerably smaller than the class 3 type, and 
when combined with a Leblanc exciter this type of frequency 
changer seemed very attractive. The phase advancer could be 
made to operate as successfully as the exciter of a synchronous 
motor, and the future would show many valuable uses to 
which it could be put. Bysthe additionjof a phase advancer 
to the inductiom type-of frequency Changer all the advantages 
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possessed by the synchronous type were obtained, and at the 
same time the great objection to the rigidity of the coupling, 
incident to the synchronous frequency changer, was entirely 
removed. In cases where the synchronous frequency changer 
was employed, if the field magnet of one of the synchronous 
machines was wound with a polyphase winding, say as a 
three-phase machine, it was possible to shift the position of 
the poles of the magnet relatively to the iron, and in this 
way secure the same effect as by rocking the stator. The 
diagram (fig. 1) showed how a three-phase generator 
could be connected to an exciter and two rheostats, so as to 
obtain a shifting of the pole through an angle of 60 degrees. 
If all the exciting current was passed through phases A and 
3, the resultant field would be aB. If the current after pass- 
ing through a was equally divided between B and c, the line 
of the poles would be in phase with a. If all the current 
was passed through phases A ‘and c, the line of the poles 
would take a position ac. It was also possible to build a 
special exciter which would give any required phase position 
of the excitation on the rotor, and in cases where perfectly 
synchronous running was required, the exciter operated as a 
continuous-current generator. If it was required slowly to 
change the pole position on the rotor in order to produce a 
‘lip, the exciter could be operated at the frequency required 
to produce the desired result. 

Mr. H. A. RATCLIFF raised the question of the efficiency of 
a synchronous set, as it appeared that such a machine would 
have to run at loads sufficiently low to avoid the risk of pull- 
ing out of step when linking-up two systems. He asked 
whether the characteristics of the transmission hne had any 
significant bearing on where the frequency changer was 
placed, i.e., the high- or low-frequency station. Rocking 
stators seemed quite correct for small machines, but it was 
questionable if they could be used for large units. It appeared 
possible to use resistances or reactances between an Incoming 
machine and a machine on load, in order to reduce the shock 
on paralleling. He asked whether the adjustment of load 


Fig. 1. 


between two synchronous frequency changers could not be 
carried out by varying the excitation of the motors. The 
operation of reversing the excitation, to ‘“‘ slip a pole,” would 
be rather too severe for the type of field switch generally 
supplied. 

Mr. J. FRITH suggested the <> of a friction clutch between 
the two machines of a synchronous frequency changer in 
order to simplify the operation of paralleling. Each machine 
would be started up as a motor set, and the two gradually 
brought together by means of the clutch. 

Mr. J. S. Peck described a motor converter with slip rings 
connected to the connections between the two machines. If 
the twe machines had the same number of poles, the slip-ring 
frequency .would be half the supply frequency, consequently 
with a 50-cycle supply there was obtainable D.C., 95-cycle A.C., 
or the two together; or by reverse action D.C., 50-cycle A.C., 
or both, 25 cycles being supplied to the slip rings. 
= Prof. A. B. Freup said the second class of machine, in 
which part of the energy was converted mechanically and 
part electromagnetically, had many points of interest, and 
its size might be greatly reduced in comparison with the 
straight synchronous set. Considering the case in which the 
outfit consisted of two rotating-field machines coupled to- 
gether, the low-frequency one ‘‘A’’—assuming this to be 
the motor—might be an ordinary separately excited syn- 
chronous machine, and the generator “ B” might comprise 
a similar stator, and a polyphase-wound rotor fed from the 
low-frequency side through a potential regulator, as shown dia- 
grammatically in the figure (fig. 2). The maximum mechani- 
cal speed of this set consistent with the frequencies was the 
same as for a straight synchronous set, but the number of 
poles of the generator corresponded to a hicher speed, since 
the field rotated at a speed greater than that of the shaft. 
The relative size of the generator stator per kilowatt output 
depended upon the 5 of rotation of its field, not its 
shaft, and consequently, in comparison with the straight 
synchronous set, this size was reduced in about the propor- 
tion of the shaft speed to the field speed, or in the ratio of the 


difference of frequencies to the higher one; the same applied, 
roughly, to the remainder of the st. It would be seen that 
the advantage in size Fecame greatest when the two frequen- 
cies were near together, provided the output was not greater 
than could be conveniently taken care of with the small 
number of poles involved for the ‘‘B’’ machine. For ex- 
ample: a linking together of 40 and 50 cycles would allow 
a maximum speed of 600 R.P.M. with the ordinary synchronous 
outfit; this corresponded to 8 and 10 poles; 600 R.p.m. would 
also be the maximum mechanical speed available for the 
arrangement shown in the figure, but while the “A” 
machine would retain eight poles, the ‘“ B” machine would 
have two, and would gain the electrical advantages of a speed 
of 3,000 R.P.M. with only the mechanical difficulties of 600 
R.P.M. For a 5,000-Kw. transfer, the “A” machine would 
only be rated at 1,000 Kw., plus losses, or less than one-fourth 
the normal size, while the ‘* B” stator would be that of a 
5,000-Kw., 3,000-r.P.m. machine instead of a 5,000-Kw., 600- 
R.P.M. It became necessary in order to take care of the 
variations in voltage on each system to introduce a polyphase 
induction regulator, and the size of this would depend en- 
tirely upon the amount of voltage variation to be provided 
for, and the reactive drops in the double-wound machine. 
For example, in a certain 30- to 60-cycle case the possible 
variations in voltage on both systems under extreme condi 
tions of load and power factor, were estimated t- '- well 
taken care of by a + 15 per cent. voltage regulation. As this 
regulation needed to be effected in respect of the electrical 
input to the rotor only, i.e., about half the rating of the set, 
and as the voltage introduced by the regulator could either 
assist or oppose the supply, the rating of the potential regu- 
lator amounted only to some 8 per cent. of that of the set. 
Fowever, the use of this subsidiary piece of apparatus, and 
the necessity of obtaining part of the excitation by alter- 
rating current, were distinct drawbacks to this type of fre- 
quency changer. 

Mr. SWINBURNE said that since the question of linking-up 
had become a matter of national inter- 
est standardisation of systems, &c., was 
most desirable. He considered it the 
duty of the Institution to decide which 
type of pequency changer should be 
adopted, and, if necessary, make the 
adoption compulsory. 

Mr. JUALIN referred to the advantages 
of the synchronous type of machine. 
also the disadvantage of the induction 
type when used as a generator owing to 
the fact that it could not supply any 
wattless component of the load on the 
system. He considered the rocking. 
stator to be essential in the case of high- 
voltage machines of large output in 
order to avoid shock when paralleling 
loaded and unloaded machines. 

AUTHOR, in reply, said there was 
no doubt that the use of a phase ad- 
vancer, in conjunction with an induction 
frequency changer, would give operating 
characteristics which were on an equality 
with, and in some respects better than 
tbose of the synchronous set, but in the majority of cases the 
cost of the former would be higher than that of the latter. 
also the cost of attendance and maintenance would be slightly 
greater. The efficiency of synchronous frequency changers 
would depend upon the rating of the set, but a 1,000-Kw. 
frequency changer having a speed of about 500 R.P.m. would 
have an overall efficiency of approximately 89 per cent. at 
full load and 82 per cent. at half load. It was quite correct 
that the characteristics of the transmission line and the 
general lay-out of the cable system might in some cases 
determine whether the frequency changer should be installed 
at the high- or low-frequency station, but when the line 
characteristics were of no importance, it was usually 1m- 
material in which station the set was installed. It was not 
usually practicable to run synchronous and induction fre- 

uency changers in parallel, but in some cases it might be 

one, e.g., 25- and 60-period systems could be linked-up by 
means of a synchronous set running at 214 R.P.M., and by an 
induction set operating at 720 R.p.M. When two such sets 
were running in parallel, the induction set would always 
carry the load which would give a rotor slip of 4 per cent. 
There was no great difficulty in building machines with 
movable stators, and this had been satisfactorily done with 
machines having a capacity of at least 5,000 K.v.a. With 
large machines it was advisable to move the stator by means 
of a motor controlled from the switchboard. The sh 
caused by paralleling unloaded and loaded synchronous sets 
could be reduced by inserting resistances or reactances be- 
tween the loaded and unloaded machines, but this involved 
additional apparatus and was not so simple as using the 
movable stator. It heed aor ect to obtain a variation 10 the 
load distribution between two synchronous sets running 1n 
parallel by varying the motor excitation, but the variation 
would be small, only about 10 per cent. of full load. There 
was no difficulty in making a field ewitch for reversing the 
field excitation, provided it was mechanically strong, and fitte 
with an efficient discharge resistance. A friction clutch cou! 
be used between the two machines of a synchronous set In 
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order to simplify the paralleling operation uf only one set 
had to be run, but if a seod set had to be paralleled with it, 
it would be necessary to give the requisite angular displace- 
ment between the motor and generator of the incoming set 
before closing the clutch in order to make the latter set take 
its share of the load. This, of course, was impracticable. The 
type of frequency changer described by Prof. Field might 
be considerably smaller than machines of the third type, but 
the necessity for an induction regulator and for obtaining 
part of the excitation by alternating current were distinct 
disadvantages. It was also necessary to collect the greater 
portion of the power from slip rings, and in the case of high- 
voltage machines this was very undesirable. The author did 
not consider any one type sufficient to meet the requirements 
of every case, and the only satisfactory metbod was to adopt 
the type of machine best suited to the case under considera- 
tion. A frequency changer having an A.C. commutator motor 
instead of an induction or synchronous motor would enable 
a variable ratio of frequency transformation to be obtained, 
but the set would not be reversible. 


F i 
DIESEL ENGINE USERS' ASSOCIATION. 


At the January meeting of the Association the President, Mr. 
GEOFFREY PORTER, produced an amended and completed 
table of data concerning lubricating oils, which he asked the 
Hon. Secretary to circulate among the members and sub- 
scribers. A paper on the ‘* Chemistry and Examination of 
Lubricating Oils ” was then read by Mr. ELLIOTT A. Evans, 
who said that the only oils which could be recommended 
for lubricating purposes were mineral oils, semi- and non- 
drying fatty oils, and liquid waxes. Fatty oils alone as lubri- 
cants were obsolescent. Mineral oils had won popularity by 
virtue of their comparative inertia, their cost, and the fact 
that they could be obtained in almost any degree of viscosity. 
Texas oils had a specific gravity ranging about 0.950, Cali- 
fornian oils 0.930, and Pennsylvanian oils 0.876/0.910. Mine- 
ral oils were mixtures of hydrocarbons belonging to the 
various homologous series, ranging from the most saturated 
norma! parafhns to the most unsaturated hydrocarbons of the 
aliphatic series; saturated and unsaturated cyclic hydro- 
carbons; and aromatic hydrocarbons. In the manufacture 
of lubricating oils it was the endeavour of the manufacturer 
to eliminate the unsaturated cyclic hydrocarbons, and all the 
aromatic hydrocarbons, from the most expensive lubricating 
oils, because not only were they of very doubtful lubricating 
value, but their instability might give rise to excessive car- 
bonisation and acidity of the oil. Some Californian oils 
were on the market, but they could not be recommended 
universally as lubricants. Texas oils were used to a consider- 
able extent for many purposes, but were very liable to de- 
compose at elevated temperatures, and .perhaps at high pres- 
sures. It had been found that if a hydrocarbon oil were 
heated under pressure decomposition took place, and lighter 
oils resulted. e products of decomposition were generally 
governed by the temperature and pressure at which the re- 
action was conducted. When an oil was converted in this 
manner into lighter oils, the latter were said to be ‘‘cracked."’ 
During the cracking, carbon was deposited, and some ex- 
tremely unstable hydrocarbons were formed which decom- 
pcsed with explosive violence. It was quite conceivable that 
the explosion in angir compressor at Smithfield occurred 
through the product of these unstable bodies, and that 
the vapour of the light oils was exploded by the detonation 
of these very unstable olefines. That the explosion was 
caused by the ignition of oil-fog in the compressor might be 
a very convenient working hypothesis, but it was a little 
difficult to understand how ignition was effected. The sug 
gestion that a compound oil should be used as a lubricant for 
air compressors must be condemned. The hypothesis of the 
oil-fog had created a belief that an oil with a high vaporisa- 
tion point was essential, but such an oil had a high viscosity. 
and so unnecessary work was thrust upon the compressor. 
The vaporisation point as usually determined gave no indica- 
tion as to the temperature at which vaporisation would take 
place in the compressor, because the vaporisation point was 
governed by the pressure of the atmosphere, and the rate of 
vaporisation was dependent upon the concentration of the 
vapour in that atmosphere. Mr. Evans expressed the opinion 
that an oil with a specific viscosity of about 70 (water = 1), 
or in seconds 2.500, and a closed flash point of about 400 
deg. F., could be safely used if the temperature of the com- 
pressor was carefully regulated. 
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At the February meeting of the Association a discussion took 
place on Mr. E. A. Evans’s paper. 

In a communication, Mr. T. C. THomsen said he did not 
agree that parafhn-base oils changed materially during the 
process of distillation. He maintained that Pennsvlvanian 
oils were better in quality as lubricants than asphaltic-base 
oils. 

Mr. C. O. MILTON referred to the corrosion noted in some 
air compressors which, he suggested, might possibly be caused 
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by the formation of acids in compressor coils, due to the 
cracking ” of the lubricating oil used. His own experience 
had shown that it was possible for the temperatures in an 
air-compressor to vary over a wide range while the machine, 
judged by the delivery of air, was working-quite well. He 
thought that possibly the formation of acid might be due to 
abnormal ternperatures in some compressors, the causes of 
which were now becoming well understood. He had noted 
a fact in connection with the working of an air compressor 
at Maidenhead which seemed to confirm this idea. The de- 
livered air was abnormally hot, and there was strong evidence 
of acid formation in the coils of the higher stages. The 
engine was overhauled, and the opportunity was taken to fit 
a non-return valve on the delivery pipe of the compressor. 
The running of the compressor was then much jmproved, the 
delivered air being quite cool, and evidence of acid formation 
entirely disappeared. The same brand of lubricating oil had 
been used throughout. He thought it was possible that the 
former high temperatures were due to lack of tightness of 
the H.P. valves, and that the added non-return valve had 
simply improved the efficiency of the delivery valves and pre- 
vented pulsating of the air at that point. It was known that 
leaky valves would cause overheating of the air, and that it 
ae difficult matter to keep compressor valves continuously 
tight. ' 

Mr. G. W. F. Horner asked if an air-compressor had ever 
heen designed to work in conjunction with a Diesel engine 
in which no lubricating oil was used for the compressor 
eylinders, but in which water was taken in with the air 
supply to the low-pressure cylinder. Compressors for other 
purposes were working. under such conditions, and he be- 
lieved that distilled water was the only means of cylinder 
lubrication for hydrogen compressors. The piston speeds 
might not be so high, but the pressures were far greater 
than those required for Diesel engine purposes. He was of 
the opinion that the most satisfactory lubricating oil for 
alr-compressors Was one in which the viscosities had a mini- 
mum difference between the termperatures of 60 deg F. and 
140 deg. F. 

Mr. W. FENNELL thought it was quite possible that the fuel 
oil now being delivered for use in Diesel engines was, owing to 
war conditions, much richer in sulphur contents than that 
supplied previously. The sulphur was likely to have a dele- 
terious effect on the lubricating oil in the engine cylinders. 
especially in the case of a compounded lubricating oil. 

Mr. GEOFFREY PoRrTER (President) said he would be glad if 
investigation could be pursued further to ascertain if anv 
particular hydrocarbon base was more hable to favour the 
formation of unstable hydrocarbons during the decompost 
tion of an oil than was another, and to determine, further. 
at what critical temperatures these unstable bodies might be 
formed. One would like to know at what temperature work- 
ing was safe. If the risk of explosion was more or less in 
direct proportion to the rise in temperature, one might 
reasonable conclude that the compression ratios in multi- 
stage compressors should be arranged at lower values than 
was generally the case. Generally speaking. all the oils 
which might be termed ‘' standard ” gave satisfactory results 
under normal conditions: they were chiefly concerned with 
the endeavour to elucidate the behaviour of oils under 
abnorinal conditions. 

Mr. Evuiotr A. Evans replied at Jength to the various 
points raised in the course of the discussion. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


TRANSIT OF GOODS THROUGH FRANCE.—The attention of 
exporters is drawn to the necessity of obtaining a French import 
licence for goods which are to pass through France (by parcel post 
or otherwise) in transit for Switzerland, Spain, or Italy, when such 
voods are covered bv the various‘ prohibitions of importation 
imposed. Full particulars as to these prohibitions, and as to the 
procedure to be followed in obtaining French import licences. can 
be obtained from the Department of Commercial Intelligence. 
73, Basinghall Street, E.C. 


SOUTH AFRICA.—The following are among recent decisions 
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by the Commissioner of Customs as to the rates of import duty 


leviable on the articles named :-~ 
Rebate on goods 


manufactured in the 


U.K. and recipro- 
cating British 
Colonies. 


Rate of import 
duty. 
Electrically - heated photographi 
mounting machine _... .. 20% ad val. 
Printometer(an electric meter which 
records the quantity of current 
used at stated intervals) : 
Telephone twine and rubber bands 
used respectively to lace up 
cables and deaden vibration of 
telephone transmitters... 


3 % ad val. 


3% ad val. Whole duty 
3 % ad val. 5 y 


RUSSIA.—With referenceto the temporary prohibition 9 
importation of all, voods on priyateacgountoriu Vladivostock- <e¢ 


] 


| 
1 


l 


| 


| 


THE ELECTRICAL REVIEW. 


[Vol. 80. No. 2,053, MARCH 30, 1917. 


OO EE See 


the ELECTRICAL REVIEW of December 22nd—it has now been 
definitely announced by the Russian Government that. until further 
notice, no licences for such importation will be granted. 


NORWAY.—-The exportation of manganese ore, ferro-manganese, 
emery, and artificial abrasives has been prohibited. 


ITALY.—The Italian Government have denounced the existing 
Treaties of Commerce with Japan, Roumania, Russia, Serbia. Spain 
and Switzerland. These Treaties will go out of operation at the 
end of the current year, 


BRITISH INDIA.—A Customs Circular has been issued by the 
Department of Commerce and Industry fixing. with effect from 
January Ist, 1917, the tariff valuations on various articles imported. 
The valuations differ in many instances from those previously in 
operation. Among items of interest to the electrical industry are 


the following :— 
Tariff valuation. 


8. 8. Duty. 
Telegraphic instruments and appa- 
ratus, and parts thereof, im- 

ported by a railway company... ad val. 2} % 


Implements, instruments, apparatus 

and appliances, & parts thereof. 

not otherwise specified... ee 4 
` Electrical machinery. and com- 

ponent parts thereof (including 

belting of all materials for 

driving machinery)... sue = 
Brass sheets, flat or in rolis. and 

sheathing, weighing less than 


1 1b. per aq. ft.; brass wire ... ad val. 74 
Copper, bolt and bar. rolled ea as p 
2 braziers, sheets, plates and 
sheathing vs .. cwt. 84 0 l 
» Nails and composition nails ad val. 7 
yi old ove eee eee eee ewt. 50 0 . 


» pigs, tiles. ingots, cakes. 
bricks, and slabs... ues . 800 


.. China, white, copperware ... Ib, 24 a 
» Wire, including phosphor- 

bronze, and all other sorts 

of copper ... bes con ad val. 4 


Lead. all sorts (except sheets for 
tea chests) TA e eee 


e (Z) 
Quicksilver... he ee aie lb. 3 4 j: 
Tin. block Saa aes ee cwt. 140 0 se 
© foil and other sorts .. ad val. - 
Zinc or spelter, tiles or slabs. soft ... ewt. 100 0 
a ” hard... » 490 “i 
r all other sorts nis ad val. es 
Trade catalogues and advertising 
circulars imported by packet, 
book, or parcel post... wae — Free 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED). 


cone expressly for this journal by Messrs. W. P, Tuomrson & Co. 
-lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradiord. 
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3,579. * Arrangement of irspection glasses for magnetic brakes.” Naan- 
LOOZE VENNOOTSCHAP HAARLEMSCHE MACHINENFABRIEK VOORHEEN GeEB. FIGEE. 
March 12ih. (Holland, March 14th, 1916.) 

„3,581 & 3,582. “ Diaphragms for galvanic cells, &c.” R. Scuuster. March 
12th. 

3,583 & 3,585. “ Galvanic cells.” R. Scuuster. March 12th. 

3,984, ‘Galvanic primary cells.” R. Scncuster. March 12th. 

3,592. “Ignition apparatus of submarine mines, and mechanism for auto. 
matically ratsing same,” S. J. Wicrtams. March 12th. 

3,604. “ Electric cables.” C. J. Beaver & E. A. Ciaremonr. March 12th. 

3,610. ‘* Electric switch-boxes.” W. T. HeENLEY’s Terecraen Works Co. 
AND E. Moor. March 12th. 

3,615. ** Electric couplings." 
March 31st, 1916.) i 

3,618. “ Electromagnetic switches for train lighting, &c., installations.” 
A. H. DARKER anD J. Stone & Co. March 12th. 

3,652. * Electric circuits linked by relay or repeater." W. H. GRINSTEAD. 
March 13th. 

3,657. “‘ Systems of control. British WesrincHouse Exectric & Manu- 
FACTURING Co. March 13th. (U.S.A., March 13th, 1916.) 

3,658. *“ Transformation of single-phase alternating electric currents into 
polyphase currents." BritisH WESTINGHOUSE EcEcTRIC & MANUFACTURING Co. 
«March 13th. (U.S.A., March 13th, 1916.) 

3,664. “ Electric switches.” A. H. DARKER anp J. Stone & Co. March 
13th, 

3,665. “Brush and terminal contact mechanism of dynamo-electric 
machines.” A. H. Darker ano J. Sroxe & Co. March 13th. 

3,686. “Insulated brush-holders and terminals for magnetos."’ 
March 14th. 

3,687. ‘‘ Electric heaters.” G. S. Bent. March 14th. 

3,717. ‘ Electric couplings or connections.” G. Green & F. May. 
lath. 

3,719. " Electromagnetic clutch.” VULKAN MASCHINENFABRIKS AKT, Ges. 
March 14th. (Austria, October 22nd, 1913.) 

3,720. ‘‘ Electromagnetic friction clutch.” VULKAN MASCHINENFABRIKS AKT. 
Ges. March 14th. (Austria, October 22nd, 1913.) 

3,727. “ Electric control apparatus.” BRITISH Westtxcnouse ELECTRIC AND 
MANUFACTURING Co. (Westinghouse Electric & Manufacturing Co., U.S.A.). 
March 14th. 

3.745. ‘Rollers for tramway overhead equipment." J. DUGGAN. 
Vth. 


H. ve La Varette. March 12th. (France, 


P. GREEN. 


March 


March 


3,765. “ Sparking plugs for internalcombustion engines.” A. G. F 
March 15th. > ETA 

3,767. ** Brushes for dynamo-electric machinery." 
anb J. H. Wickert. March 15th. 

3,768. ‘ Brush gear for dynamo-electric machinery.” Trour, Curtis & Co. 
AND J. H. Wickert. March 15th. 

_ 3,780,“ Electromagnetic friction clutches.” W. 
SoaAMES. March 15th. 

3798. “ Driving mechanism for magnetos.”” Soc. LORRAINE DES ANCIENS 
ETABLISSEMENTS DE DIETRICH gr Cie pe LUNEVILLE. March loth. (France, 
April 3rd, 1916.) Š 

3,802. "General and electric joint-making washer." C, J. BEAVER ANo 
E. A. Crakemonr. March 15th. 

3,807. *‘ Electric batteries.” Svenska ACKUMULATOR AKTIEBOLAGET JUNGNER. 
March 15th. (Sweden, August 8th, 1916.) 

SRL.“ Crystalline, &c., detectors for electric waves.” H. Huru. March 
loth. (France, March 21st, 1916.) 

3.864. “ Electrically depositing metals.” 

3,5653. “ Electric selectors.” 
March 17th, 1916.) 


Troup, Curtis & Co. 


Lancpon-Davies & A. 


E. H. Jones. March 16th. 
G. A. Betucanper. March 16th. (Sweden, 


2,874. “* Rheostats.""| | CuTLer-HAMMER MaxcracttrinG Co. &  Icranic 
Evectric Co. March 16th. 
3,881. ‘Appliances for shaping telegraph, &c., insulators." P. Cooper 


AND Taytor, Tunnictirrg & Co. March 16th. 


3,884. ‘* Commutators or switchboards for field telephone systems.” N, V. 
FEARNEHOUGH. March 17th. 

3.914. “ Magneto-electric ignition machines." 
Imkay. March 17th. 


3,916. ‘* Electric bells.” F. G. Bett, W. C. Davey AND STERLING Ter- 
ruost & Evectric Co. March 17th. 


Boscu MacĒeTto Co. & O. 


PUBLISHED SPECIFICATIONS. 


1915. 


17.962, Evectric Switcnes. H. K. Trechmann & British Thomson-Houston 
Co December 23rd. 


1916. 


The numbers in parentheses are those under which the specification will 
be printed and abridged, and all subsequent procecdings will be taken. 


731. WiıreLess TeLecrapH TRANSMITTERS. G. Marconi & C. S. Franklin. 
Jaruary Vth, 1916. (104,188.) . 

732. WIRELESS TeLeGRaPu Transmitters. G. Marconi & W. S. Entwistle. 
January 17th, 1916. (104,199.) 

2,569. DyYNAMO-ELECTRIC MACHINES. British Thomson-Houston Co. (General 
Electric Co., U.S.A.). February 21st, 1916. (104,197. 

2,576. Remote CoNTROL or Projectors. J. Brockie and Johnson & Phillips. 
February 21st, 1916. (104,198.) 

2,660, Semi-automatic TeLernone ExcHance Systems. C. A. W. Hultman. 
February 23rd, 1915. (100,113.) "ot 

2,701. IGnirlon Dynamos. C. T. Mason. March 15th, 1915. (100,173.) 

2.714. Evastic Fuuip Tursines. British Thomson-Heouston Co. (General 
Electric Co., U.S.A.). February 23rd, 1916. (104,208.) 

2,725, Exvsctrical ImMputsg RESPONDERS OR SELECTORS Relay Automatic 
Telephone Co. & H. J. Herink: February 23rd, 1916. (104,212.) 

3,164. Mrans FoR SuSPENDING AND INSULATING ELECTRICAL CONDUCTORS. 
Marconi's Wireless Telegraph Co. & H. A. Ewen. March 2nd, 1916. (104,296.) 

3,3%. ALTERNATING-CURRFNT ELECTROMAGNETS. | Waygood-Otis, Ltd. (Otis 
Elevator Co., U.S.A.). March Tth, 1916.  (104,229.) 

3,391. Vacuum Apraratus. British Thomson-Houston Co. (General Electric 
Co.. U.S.A.). March 7th, 1916.  (104,230.) 

3,474. OVERLOAD ELECTRIC Switches or Cvut-ovuts. 
March 8th, 1916. (104,233.) 

3.001. Ratway SIGNALLING APPARATUS. 
(104,235.) 

3,798. ONE-PIECE FRAMING FOR MAGNETOS. 
1916. (104,239.) 

3.871. APPARATUS OR MEANS FOR SIGNALLING IN CONNECTION WITH RAILWAYS 
AND THE LIKE, J. D. Benson. March loth, 1916. (Cognate application 
13,138/16.)  (104,240.) 

4,430. TUMBLING MACHINES AND ELECTROPLATING BARRELS. 
March 25th, 1916. (104.245.) 

5,171. Evsows aND LIKR Fittincs For ELtctrric Conoutits. 
Wilkie, (October 7th, 1916.) (104,248.) 

5,377. DyNAMO-ELECTRIC MacuiNnes. British omson-Houston Co. (General 
Electric Co., U.S.A.). April 12th, 1916. (104,250.) 

5,874. Macnetic BLow-our Fuses. Switchgear & Cowans and G. H. Neep. 
April 25th, 1916.  (104,257.) . 

6,809. SEALING asp Bonpinc GLANDS FOR ELEcTRICAL JUNCTION Boxss. 
G. S. Boothroyd and Callender’s Cable & Construction Co. . May 18th, 1916. 
(104,269.) 

9,105. FEvectric Spark Gars. 
tion date not granted.) (100,795.) l 

11.752. Exrctric Motor GYROSCOPES AND MEANS FOR MAKING ELECTRICAL 
CONNECTION THEREWITH. Crucible Steel Co. of America. April 3rd, 1915. 
(Divided application on 17,895/15.)  (101,225.) 

12,099. Execrric Dry CerLs. G. L. Tarver. August 26th, 1916. (104,298.) 

13,888. Macnetos AN Dynamos. P. C. Rushen (Bosch Magneto Co.). 
September 29th, 1916. (104,308.) k 

5,054. NTROL SWITCHES FOR ELECTRICALLY-CONTROLLED PPARATUS FOR 
E E D A O. Anderson. November 11th, 1915. (102,143.) 

16,065. Means FoR Supportino ELecrRiC Lamps. „Benjamin Electric, Ltd., 
and E. Fowler. November 9th, 1916. (104,142.) 

16,202. ELectRIC CONTACT-BREAKERS OR INTERRUPTORS. G. F. Cooke. Nov- 
ember 1lth, 1916. (104,144.) és . eit: Oe 

i, 86 TUS FOR THE CIRCULAR GRINDING OF THE COMMUTA 
chee A. Norrel. November 24th, 1916. (104,148.) 

17,273. CriLs For Seconpary Batteries. G. Pearson. December lst, 

1916. (104,320.) : o 
: RNAMENTAL SHADES AND REFLECTORS. 
Mi ee abs 15th, 1916. (Addition to 22,781/14.) 


P. G. van Wijk. 
T Blackburn. March 9th, 1916. 


E. J. J. Salmson. .March 1éth, 


L. Schulte. 
J. Gray & J. 


(Conven- 


F. G. Simpson. June 28th, 1916. 


F. A. Andrews & T. G. 
(104,149.) 


1917. 

949. APPARATUS FOR AUTOMATICALLY RETRANSMITTING THROUGH SUCCESSIVE 
LINES TELEGRAPHIC MESSAGES RECEIVED FROM A Distant Station. Eastern Tele- 
graph Co., A. Fraser & S. E. Appleton. January 5th, 1917. (104, 152.) 

314. IGNrtion Dynamos. C. T. Mason. March 15th, 1915. (Divided appli- 
cation on 2,701/16.) (103,300.) oe 

315. loxition Dynamos. C. T. Mason. March 15th, 1915. (Divided appli- 
cation on 2,70116.)  (103,656.) 
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THE METRIC SYSTEM. 


THE arguments in favour of the adoption of decimal 
coinage and metric weights and measures were 
admirably stated by Mr. Harry Allcock in his lec- 
ture before the Institution of Civil Engineers last 
week. In passing, we may be allowed to congratu- 
late the Institution on the progressive spirit which it 
has displayed in organising these series of lectures on 
commercial and financial aspects of the engineering 
industry; however laudable may be the desire to 


‘maintain the proceedings of our great engineering 


societies on a high plane of technical propriety, it 
cannot be denied, even though it has been ignored in ` 
the past, that the engineer is everywhere confronted 
in his work by the all-important question of costs 
and balance-sheets, and himself is usually under the 
necessity of earning a livelihood by his profession. 
Hence, an ostrich-like pretence that trade and 
finance have no concern for him is mere affectation, 
and we are glad to see that both the civil and elec- 
trical engineers have begun, somewhat shyly it may 
be, but effectively, to recognise their responsibilities 
in this connection. | 

While we do not profess to have covered all the 
ground that was so ably traversed by Mr. Allcock 
—though he did us the honour to quote freely from 
our pages, with frank acknowledgment—we may at 
least claim that in the main our efforts and his to 
bring this matter to a head have proceeded upon 
parallel lines, and we are so fully in agreement with 
his contentions that we need not discuss them at 
length—our views are well known to our readers. 
The conversion of our coinage to a decimal system 
is so simple a matter that it hardly calls for com- 
ment; the tide seems to be flowing strongly in the 
direction which, we have contended, involves the 
least disturbance to accustomed values—namely, the 
retention of the sovereign as the fundamental unit, 
decimally sub-divided. The value of the British 
sovereign is familiar to all nations, but if any sys- 
tem based upon the penny were adopted, not only 
would the whole of our gold and silver coinage have 
to be scrapped, but also we should throw away that 
useful, though not indispensable, world-wide 
acquaintanceship, and the difficulties to be overcome 
at home in effecting the change would be magnified 
a hundredfold. | 

With regard to metric weights and measures, it 
is interesting to note that while our canvass of 1915 
showed a result of 80 per cent. in favour of the 
change; that of the British Engineers’ Association 
in January last showed from 83 to 87 per cent. in 
favour—a decided advance upon our figures. 

In the discussion which followed the lecture, the 
weight of opinion and the sentiment of the audience 
appeared to be distinctly favourable to the author's 
contentions. Sir Guilford Molesworth, Mr. Oliver 
Bury, Mr. C. P. Sparks—speaking for the Council 
of the sister Institution—Mr. E. C. Barton, and Dr. 
G. B. Hunter all spoke with deep conviction as to 
the necessity, not merely the desirability, of making 
the change, especially in view of the imperative re- 
quirements of our foreign trade. Sir Archibald, 
Denny, while opposed to the movement, apparently 
on the ground that it might lead to such extrava- 
gances as the adoption of 10 hours in lieu of 24, 
and the division of the year into 10 months, &c., 
admitted that he was advocating an unpopular 
cause. May we point out that the very essence of 
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the movement is to promote international uniform- 
ity, and that this purpose could not be served by 
such proposals as those to which he objected? Prof. 
Unwin remarked that five-eighths of the trade of the 
world was carried on by the United States and the 
British Empire, on the basis of English units of 
length (he had no objection to the adoption of the 
kilogram); has it not occurred to him that of that 
trade the vast bulk consists in the import or export 
of unwrought materials, such as coal, cotton, wool, 
grain, other foodstuffs, oil, metals, &c., the whole 
of which are measured in terms of weight or 
volume? Not only does Prof. Unwin’s argument 
afford no support to the inch unit of length—it does 
not appear to be based upon correct premises, for 
according to W htaker’s Almanack, the value of the 
world’s trade amounted to about 6,000 millions 
sterling in 1911, of which the British Empire and the 
` United States together were responsible for some 
2,500 millions—less than half; allowing for the 
countries not committed wholly to metric unit$, we 
find that roughly one-half of the world’s trade in 
IQII was conducted on the metric system. The 
fact, mentioned by Prof. Unwin, that on the issue 
of the standard sections of the British Engineering 
Standards Committee, the Germans at once began 
to make those sections, merely proves their eager- 
ness to export iron and steel to us—not that there 
was any special virtue in inch measurements. 

Mr. Aspinall cited the opinion of Mr. Coleman 
Sellers in opposition to the use of the metric system 
in the workshop. Be it noted that Mr. Sellers is 
stated to have used the metric system in his shops 
for twenty years! before he arrived at that deci- 
sion; either, therefore, he was exceedingly slow in 
making up his mind, or the disadvantages were of 
so little moment that they did not become apparent 
to Mr. Sellers until after an extraordinarily long 
period of probation. On the other hand, we think 
Mr. Sellers may have been influenced by the 
consideration that his customers, mainly Ameri- 
can and British, used the English system, and 
therefore he had to do the same: now, our cus- 
tomers use the metric system very largely, and soon 
almost all our foreign markets will be wholly 
metric. As for the argument put forward by Mr. 
Aspinall, that every one of one and a half million 
wagons would have to be reweighed and retared 
at a cost of no less than 5s. each—a total of about 
£400,000—surely he does not expect us to take him 
seriously. Are the present tares correct? If so, a 
‘reference to a table of equivalents, and a few 
minutes’ work with a pot of paint and a set of sten- 
cils will effect the change at a cost more fairly stated 
at sd. each. On the other hand, is it not the case 
that every railway wagon has to be retared in 
English units at frequent intervals? Mr. Aspinall 
further asked whether our internal trade within 
the Empire or our foreign trade was the 
most important to us. Possibly he iş not 
aware that Australasia, as Mr. Barton pointed out, 
will not wait; the legislatures of both Australia and 
New Zealand have placed the metric system on their 
statute books. with only one clause preventing its 
immediate enforcement—a clause providing that it 
shall await the action of the Mother Country. If 
we do not act now, that clause will surely be re- 
pealed. We shall soon be left behind by the rest 
of the Empire—and can it be seriously questioned 
whether our internal trade 1s more important than 
our external trade? As Dr. Hunter vigorously 
- pointed out, the question is a commercial one. It 
is not for us to choose—we must meet the wishes 
of our customers, and that quickly. 


We trust that British manufac- 


Our Export 
i turers and exporters, both with and 
with Spain, Without the assistance of the 


Foreign Office, which was recently 
organising a Spanish trade tour, are devoting 


~w 


a greater measure of attention to the possi. 
bility of developing trade with Spain. If they do 
not do so they may leave the Germans in 
possession of the field to a much greater 
extent after the war than was the case prior 
to the outbreak of hostilities. Some of the Spanish 
newspapers have already pointed out the gravity of 
the German danger to Spanish trade and industry. 
and suggested that prompt steps should be taken to 
meet the evil. It is estimated that, including the addi- 
tions which have been made during the past two 
years, there are now 80,000 Germans in Spain, form- 
ing a nation within a nation, and being, in the words 
of the Madrid Liberal, an organised nation within 
a nation which is asleep. The newspaper also pub- 
lishes extracts from an official documént, which is 
stated to have been forwarded to one of the Allied 
Governments by “an illustrious sailor who had 
come to Spain as an official representative.” 

According to this extraordinary document, “‘ the 
Germans who have sought refuge in Spain have 
profited by the frank and democratic nature of the 
people in order to introduce themselves everywhere 
and form friendly relations in particular with the 
provincial authorities, the mayors, military chiefs. 
naval commanders, officers of the gendarmerie, Cus- 
tom House officials, and the heads of public services 
such as the posts and telegraphs, police, civil ad- 
ministrations, &c.’’ As a consequence, it is affirmed 
that all diplomatic notes presented by the Allies 
receive evasive replies. ‘‘ Practically, the Germans 
have all the Spanish services in their hands, and 
utilise them as they please. This organisation, to 
which the Allies have nothing similar to oppose. 
extends all over the country, and is particularly 
manifested in the ports. The refugee ships enjoy 
great liberties—the fruit of numerous kindnesses— 
and are the general quarters of the Germans.’’ The 
document is held, further, to demonstrate that 
‘“ Spain is a vast German naval base, favoured by 
the authorities of the country.” It seems, the news- 
paper adds, ‘“‘that the Government may at last 
decide to react. It can regulate the situation simply 
by applying the elementary rules of strict neutrality. 
As to the Allies, their action is inorganic; they are 
even incapable of directing, encouraging, and en- 
lightening their Spanish partisans.” 

The fact that such a staid and respectable news- 
paper as El Liberal has given publicity to extracts 
from the remarkable document in question shows 
that the reality of the German danger is becoming 
recognised in the Spanish capital. It is wnfortu- 
nate, however, that the Madrid newspaper has not 
presented any facts of its own—facts which must 
of necessity be known in Spain. It is to be hoped 
that our Madrid contemporary, and the other news- 
papers which have now realised the Teutonic 
danger, will investigate thoroughly the question as 
to the extent to which the Germans are endeavour- 
ing to secure control over Spanish natural resources. 
If they would also throw some light on the manner 
in which contracts are placed with German firms by 
the military authorities, the information would be 
of value in circles outside of Spain. At the same 
time, we must bear in mind that a considerable 
amount of German business in Spain has been done. 
from stocks held in the country by branches or 
agents of German firms in different parts of Spain. 
with headquarters in Madrid. If British firms desire 
to have a large increase in their turnover with 
Spain, they will have to follow this example, either 
individually or in combination, since the larger 
orders generally pass into the hands of those who 
also carry out the small, or comparatively small. 
transactions, even in electrical manufactures and 
accessories, light railway materials, )&c. 
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THE ROCHDALE CORPORATION ELECTRICITY 
SUPPLY UNDERTAKING. 


Tue total capacity of the plant installed in the power 
house of the Rochdale Corporation amounts to 9,000 kw. 
The original equipment comprised three 1,000-Kw. 
“Witton” turbo-generators driven by Howden turbines, 
these working at 5,800/6,600 volts, three-phase, 3,000 
R.P.M.; while the later instalments of generating plant 


Fig. 1.—HOWDEN-G.E. Co. 3,000-kKw. TURBO-GENERATORS. 


took the form of two 3,000-Kw. ‘ Witton” turbo- 
alternators coupled to Howden turbines, also running at the 
high speed of 3,000 R.P.m. The Howden turbines are of 
the pure impulse type, designed to give their output at a 
high efficiency, with a liberal margin of overload. The 
casing and diaphragms are divided on the horizontal centre 
line, the first three stages beirig arranged for partial admis- 
sion and the later stages for all-round admission. The 
disks are constructed of special Siemens-Martin steel forg- 
ings, accurately balanced. The rim of each disk is pro- 
vided with an inverted T-shaped slot to receive the blades 
and spacers, the gateway at which these are introduced 


Fig. 3.—G.E. Co. 300-kw. Moror-GENERATORS IN SUB-STATION. 


being subsequently closed up by a patented process. The 
running clearances of the plates in both the axial and radial 
directions are approximately } in. 

As will be observed from the accompanying illustrations, 
contiguous bedplates are provided to take the turbines and 
alternators. The oil tank is situated in the middle section 
of the bed-plate, and is equipped with a cooling arrange- 
ment which maintains the oil in circulation, and also the 
hearings at a very moderate temperature. A powerful 


governor is provided, and is driven by worm gear from the 
turbine shaft. By means of an oil relay acting on the 
throttle-valve, the governor controls the speed within very 
close limita, approximately 1 per cent. variation from full- 
load to no-load. The “ Witton” alternators are of the 
General Electric Co.’s design and construction, having solid 
steel rotors with machined slots, in which the exciting con- 
ductors are laid, the mouths of the slots being subsequently 
closed by metallic wedges. : 

In the turbo-generators, as is usual in “ Witton ” 


FIG. 2.—GENERAL VIEW OF THE ROCHDALE TURBINE ROOM. 


machines, great attention has been devoted to the venti- 
lating arrangements, separate cooling draughts of air being 
drawn in through wet air-filters by fans carried on the 
rotor shaft for cooling the rotor and the stator respectively. 
The windings are strongly braced, giving adequate pro- 
tection against short circuits. The machines are liberally 
rated, as proved by the fact that both generators are 
frequently run by the Corporation with a load of 4,000 Kw. 
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Fia. 4.—" WITTON™ D.C. SWITCHBOARD IN SUB-STATION. 


for 12 hours on end, without showing any sign of overheating 
either in the stator or in the rotor. 

The station plant includes two 500-kKw. motor-generators 
for supplying the local continuous-current requirements, 
the town mains being supplied at a pressure of 
240—0—240 volts on the three-wire system; the machines 
can also be utilised to supply power to the tramway, at a 
pressure of 500 to 550 volts, through a change-over switch. 
These motor-generator sets are shown in fig, 2, and run at 
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a speed of 500 R.P.M., the motors being of the synchronous 
type. 
The Rochdale Corporation has a number of outlying 
sub-stations for supplying various works, and a typical 
example of these is illustrated herewith. This sub-station 
contains three ‘“ Witton” synchronous motor-generators, 
running at a speed of 750 R.P.M., which are illustrated in 


tig. 3, while a view of the controlling switchboard dis- 


tributing the direct-current supply to the works is shown | 


in fig. 4. 

The electrical generating plant for this installation was 
supplied by the General Electric Co., Ltd., of Witton, 
Birmingham, Messrs. James Howden & Co., Ltd., of 
Glasgow, being the main contractors and manufacturers 
of the steam turbines, 

We are indebted to Mr. F. H. Rudd, A.M.I.E.E., the 
acting borough electrical engineer, for permission to 
publish these particulars and illustrations. 


ELECTRIC FIRES. 
By "HOT AIR.” 


“ For each kilowatt-hour of electrical energy put into any 
type of electric heater, the same amount of heat is 
furnished. There may be some minor advantages in using 
one type of heater in preference to another type, but this 
advantage never consists in getting more or less heat units 
from a kilowatt-hour of electrical energy. This fact needs 
to be kept constantly in mind when discussing the 
advantage of electric heaters.’—ProF. OSBORN, in the 
Electrical World. 

The theory that “all the heat which goes into a radiator 
must come out of it, and that therefore the efficiency of 
every radiator must be 100 per cent., may pass muster in 
the lecture room; but without attempting to controvert 
any law like those of the Medes and Persians, I submit 
that in practice this equality is not apparent. Speaking 
from the experience of one who has this winter sold (not 
hired) 1,000 electric fires from a showroom displaying fires 
by 10 different makers, I submit that two fires can be 
produced, each with the same current consumption, giving 
results as dissimilar as a 16-C.p. carbon lamp taking 
64 watts and a 60-watt metallic lamp. The laboratory 
experts’ claim that the heat must come out docs not 
concern the purchaser. When a 3-kw. fire of a certain 
well-known maker is put against a 2-KW. fire of another 
make, I will guarantee that five times out of six the 2-Kw. 
fire will be preferred for actual radiant heat, quite apart 
from the saving in current consumption. Where does the 
heat thrown off by the inefficient fire get to? Does it lurk 
around the fire frame, or docs it hover around the ceiling 7 
Probably the latter; but as our fires are sold to human 
beings, and are not intended to benefit ceiling-walking flies 
or Mahommed coffins, the heat that gathers above the 
head of the average man is as good as wasted. 

I can understand the cool reception given to “ Experi- 
ment’s ” suggestions by the makers, because it is obvious 
that when one has to get a fire by a “ well-known maker ” 
sent on by rail when he succeeds in making a sale, his experi- 
ence hardly warrants him in assuming the role of adviser, 
-and his ideas are apt to be a trifle crude. Let him stock 
at least one or two of each of the various makers’ firea, and 
he will, I suggest, discover that there are already on the 
market several fairly satisfactory desigas. My own 
experience has been that makers gladly adopt any sane 
modification or suggestion put forward regarding their 
apparatus. 

“ Experiment ” holds up the American manufacturers as 
models in this respect, but while I admit they are in a class 
by themselves for electrical table cooking appliances, irons, 
and vacuum cleaners, I find that we have nothing to learn 
from them in the matter of electric fires. This indis- 
criminate decrying of ourselves should cease. 

I think most electrical men will agree that the experience 
of the past two winters has gone to show that heating by 
electricity has a greater future than some of the quidnuncs 


were wont to credit. Altogether, I should say the future is 
very hopeful. Prof. Osborn, already quoted, opines that 
for dwelling houses electric heating at 1 cent per KW.-hour 


_ costs three times as much as heating by coal (with coal at 


30s. per ton), but this statement may be fairly put along- 
side of that of a speaker at the American N.E.L.A. that “ the 
best electric water heater on the market is the coal stove.” 
“ Evidently,” he added, “the Almighty didn’t put enough 
calories into each kilowatt to make electric water heating 
feasible.” Strange, indeed, that we should have to encounter 
this damning talk from electrical men. But the business 
will go ahead, in spite of these gentry. 


PUBLIC ELECTRIC VEHICLE CHARGING 
STATIONS IN GREAT , BRITAIN. 


In view of the interest which attaches to the official list of 
charging stations recently published by the Electric Vehicle 
Committee, to which our readers are referred for full 
information in regard to charging facilities, tariffs, &c., 
and in order to stimulate those supply undertakings—still 
very numerous—who have as yet taken no steps to support 
the Committee in its endeavour to secure that such facilities 
shall be available wherever practicable, we have decided to 
publish the accompanying map indicating, as far as 
possible, the localities which are mentioned in the official 
list as offering charging facilities. 

The practice of publishing route maps indicating where 
charging stations are to be found, is one which is followed 
by the New York Electric Vehicle Association in connection 
with its annual handbook of charging stations in New 
York City and vicinity, and one which our own Vehicle 
Committee might well adopt, either now or in the near 
future in connection with the metropolitan area, Our 
small insect map shows the position of London in regard to 
public battery charging stations, the main roads being 
indicated by dotted lines. 

The stations are situated as follows :— 

Barnes. High Street, Mortlake: Battersea, Lombard Road : 
Chelsea, 19, Cadogan Gardens ; Southwark, Sumner Street: 
Clerkenwell, Graham Street ; Peckham, 124, Hill Street ; Hackney. 
Dalston Lane ; Hammersmith, 85, Fulham Palace Road ; Hamp- 
stead, Lithos Road, Finchley Road ; Hornsey, Tottenham Lane: 
Hounslow, Bridge Road ; Islington, 50, Eden Grove. Holloway : 
Poplar, Violet Road, Bromley-by-Bow ; St. James (Westminster). 
Marshall Street, Golden Square ; Marylebone, (1) Richmond Street. 
St. John's Wood, (2) Blandford Street, (3) Edison Acc., Ltd., Stour- 
cliffe Street ; St. Pancras, (1) Regent's Park, (2) Tavistock Place. 
(3) Highgate : Shoreditch, Whiston Street, Haggerston ; Stepney. 
(1) 27, Osborn Street, Whitechapel, (2) Narrow Street, Limehouse : 
West Ham, Bridge Terrace, Stratford High Street. 

The list is a modest one, all things considered, for such 
an ideal electric vehicle area as London, but we hope that 
progress under normal conditions will enable us to state in 
the not-distant future that, like the New York City Map. 
that of London is dotted with charging stations and 
garages. 

On the question of garages, an American contemporary 
states that the Central Park Electric Garage, which is 
operated under the auspices of the New York Electric 
Vehicle Association (and which was illustrated and described 
in our issue of July 2nd, 1915), used during the year 1916 
nearly 300,000 Kw.-hours for charging purposes, and made 
more than 30,000 deliveries of, and calls for, cars. In 
February, 1915, when it opened, 77 cars were garaged : 
now that number has been practically doubled. Another 
contemporary from across “the pond” quotes Mr. Edison 
as deploring the lack of charging facilities as a hindrance 
to the growth of the electric vehicle business. He con- 
sidered that central stations should go into the electric 
garage business because of the intelligent supervision which 
they can give, and suggested that they should sell electric 
current in the form of mileage, and perhaps rent out under 
contract the washing and repairing of vehicles at fixed and 
reasonable charges. : | 

Mr. Edison is, of course, an enthusiast, but even so— , 
having regard to his personal interest in the matter—his ; 
view that “the growth of the electric vehicle has been 
hindered by the lack of charging facilities,” y should carry 
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considerable weight with electrical men on this side, and 
induce those who are in a position to do so, to provide such 
facilities when required. 

Although battery charging facilities do not necessarily 
involve the establishment of a garage, the latter should 
always include the former, and, in view of the opposition of 
certain sections of the motor (car) trade to the proposed 
clause in the Bill to be promoted by the M.E.A., to enable 
appropriate charging and garaging facilities to be provided 
by municipal authorities, it would be interesting to learn 
whether these motor traders are willing themselves to install 
the requisite electrical charging plant, and to provide the 
necessary technical supervision. 

Up to the present they have shown no disposition to do 
this, and were the electrical contractor a little more enter- 
prising, we know of no reason why the sale, repair and 


garaging of electric battery vehicles should not remain in the 


hands of the electrical trader, instead of being tacked on, as 
a sort of side line, to the petrol-car industry. 


A LARGE CARRON ELECTRIC COOKING 


INSTALLATION. 


THROUGH the courtesy of Messrs. Carron Co., we 
are able to: illustrate some of the features of the 
apparatus, comprising a large installation of over 
300 Kw., which has recently been completed, also of 
other apparatus manufactured at their works in 
Stirlingshire. 

Fig. 1 illustrates one of many electric ranges con- 
sisting of three standard ovens measuring 22 in. 


Fic. 1.—RanGce or THREE STANDARD OVENS. 


wide by 22 in.‘deep, by 20 in. high, constructed of 
cast-iron, with porcelain-enamelled steel linings 
throughout; it is double cased and heavily lagged. 
whilst the usual top and bottom heaters are fitted 
in all of them. Each oven is fitted with a tough- 
ened glass inspection window, and thermometer if 


required. The hobs on these ranges carry their 


standard fillings, of which there are two, each 
measuring 29 in. by 22} in., and another filling under 
which is mounted the grill. These fillings, which 
are machined quite flat, each have three boiling 
sections of various sizes and loadings, and the whole 
plate can be utilised for cooking operations, whilst, 
of course, the individual sections are working at a 
much higher temperature than the rest of the plate. 

Some of these have been in operation over a 


a 


year for many hours at a time, with very satisfac- 
tory results. The loadings of this range are: ovens 
5.5 Kw. each, grill 4 Kw., hob fillings 6 Kw. each, 
making a total of 32.5 Kw. 

At the back of the hob is mounted a white porce- 
lain enamelled splash plate, on which brackets are 
fixed for carrying the switchboard which has been 
extended over the hob, thus making it much more 
convenient for the cooks to operate the switches. 
Each heating element is arranged for three heat 
series-parallel control by means of the rotary indi- 
cating switches, which, with the fuses and pilot 


Fic. 2.—LaagGE Carron ELeEctTRic COOKING RANGE FOR 
FACTORY USE. 


lights, are mounted on the board. Also, the ruby 
glasses in the pilot lights have etched upon them 
the element or section corresponding to that which 
the switch beneath it operates. 

The finish on four of these ranges installed in one 
particular factory engaged on Government work is 
bright nickel-plate and bright stove black enamel. 
Fig. 2 illustrates a bank of six of these ovens. 

The Carron method of standard units of ovens, 
hob fillings, &c., lends itself admirably to extension 
and ready assembly on site, as well as handling for 
transit. . 

The hot closet illustrated in fig. 3 is one of eight 
installed in the same works as the ranges described 
above. Each measures 22 ft. overall in length by 
2 ft. 9 in. high by 2 ft. 6 in. deep, and contains four 
compartments, with three shelves, all separately 
heated by standard interchangeable patent Carron 
elements. The bodies are of cast-iron, with mild 
steel sliding doors, whilst the linings and shelves 
are all of white porcelain-enamelled steel sheets 
with facings of half-round steel, nickel-plated, and 
polished. 

Each section is rated at 5.25 Kw., making a total 
of 21 Kw. per hot closet, and the heat regulation 1s 
such that three heat series-parallel control is ob- 
tained in each shelf. In this case, the rotary indi- 
cating switches and fuses are mounted on the ends. 
and in the centre of the equipment, the finish of 
which is bright stove black enamel, with hob and 
facings nickel-plated and polished. 

The boiling table illustrated on fig. 4 is one of 
five in the same equipment, and is designed on the 
same principle as the standard fillings described in 
the ranges, the only difference being that they are 
cast in one solid piece, carefully machined quite flat 
on res top and the element receiving surfaces under- 
neath. 

These tables each measure 6 ft: long by 2 ft. 6 in. 
high by 2 ft. deep, and are arranged for seven rect- 
angular boiling sections, which are shown in our 
view, rated at loadings varying from 2.5 to I.2 KW., 
and giving a total of 17 Kw. per table. 

All the elements are interchangeable, and are 
readily accessible, but owing to the robust construc- 
tion, renewals are cut down to a minimum. 

Solid bus-bars are used for the main connections 
where possible, and heavy-gauge.nickel wire for the 
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remainder, no loose beaded wires entering into their 
construction whatever. 


On the back of the table is mounted a 16-in. cast- | 


iron skirting, and over this is mounted the control 


Fia. 3.—Hor CLOSET INSTALLED AT A Factory. 


board, which carries a rotary indicating switch to 
give three-heat series-parallel control for each sec- 
tion. These, along with the fuses and pilot lights, 
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Fic. 4—BoiLING TABLE, SHOWING RECTANGULAR BOILING 
SURFACES.. 


with numbered etched ruby glasses to correspond 
with the sections, complete the equipment of a table. 
the finish of which is bright black stove enamel 
with nickel-plated and polished facing and mould- 
ings. 
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Fia. 5.—ELECTRIOALLY-HEATED STOCK Pors. 


Fig. 5 illustrates two six-gallon copper stock pots, 
each self-contained, and rated at a maximum of 
5 w, These are also wired up to the usual three- 
heat rotary indicating switches on a standard board. - 


In addition to the foregoing, a number of Carron 
standard independent 10-in. boiling disks are used 
in these kitchens, which are rated at 1.6 Kw., and 
are self-contained, with the usual heat regulation. 
There is also a 6-ft. hot closet similar to the larger 
ones, and a 3-ft. boiling table similar to the larger 
one illustrated, only rated at half the loading, 
these bringing the total loading of the plant up to 
332.8 KW. 

The installation of this plant has been going on 
for over a year, and it has not yet been working at 
its maximum capacity, but the results so far ob- 
tained are very satisfactory, and will no doubt lead 
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Fia. 6.—ELecTRIC Fish FRYING aND BolnLina SUITE. 


to similar developments in other factories and 
works now that the welfare of the employés is 
receiving more attention at the hands of our indus- 
trial concerns. ng l l 
In addition to this installation, the Carron Co. 
have, during the last two years, supplied equipment 


© for kitchen and canteen installations in many con- 
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Fic. 7.—Cookina RANGE WITH Pastry OVEN AND GRas. 


trolled and Government establishments throughout 
the country. oe g 

The fish frying and boiling suite shown in fig. 6 
consists of three pans, each measuring 20 in. by 18 
in. by 4} in., fitted with wire basket, lid, and draw- 
off tap, and rated at a loading of 4 Kw. 

These pans are separately controlled by three-heat 
rotary indicating switches, mounted in cast-iron 
switch boxes, along with the fuses and pilot lights 
and fitted underneath the table. The switch boxes are 
built up on the elastic principle, and can be ex- 
tended to any capacity required. A deep skirting 
is fitted at the back, and the total loading of this 
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suite is 12 Kw., the finish being bright black stove 
enamel. | rae 

The range shown in fig. 7 is similar to the 
earlier ones described, except in capacity, and 
the addition of the grills.. The smaller ovens 
are the standard size, loaded to 5.5 Kw. each, 
whilst the larger one on the left-hand side is a 
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Fia. 8.—BATTERY oF ELECIRICAL BOILERS FOR SuHies’ USE. 


pastry oven, having three compartments each 
measuring 22 in. wide by 22 in. deep by 8 in. high, 
all heated top and bottom, arranged for three-heat 
control, and the complete oven having a maximum 
loading of 5 Kw. Over the ovens are two 18-in. 
grills, and a baking table for scones, &c., the load- 
ing of the grills being 5 Kw. each, whilst they are 
arranged for various degrees of heat regulation. 
The baking table measures 4 ft. 6in. by 2 ft., and is 
loaded to a maximum of 10.5 KW., also being 
arranged for various degrees of heat regulation. 
The total loading of the equipment therefore 
amounts to 42 Kw., and the overall dimensions of 
the suite are.o} ft. long by 6 ft. high by 2 ft. 6 in. 


- Fig. 9.—DOUBLE COMPARTMENT ELECTRIC GRILL. 


deep, whilst the total weight is 14 tons, but being 
- built in sections it is easily portable. 

In fig. 8 we illustrate a battery of four five- 
gallon boilers, strongly but plainly made of heavy- 
gauge tinned copper; these are wired for 5 Kw. 
each, and are arranged for various degrees of heat 
regulation. They are connected to a switchboard 
which mounts pilot lights and fuses in addition to 
the rotary indicating switches. These boilers have 
been specially made for use in, ships’ galleys, and 
‘are accordingly equipped with suitable swill ledges 
and strong lugs for fixing to the tables, whilst all 
the leads are enclosed in water-tight flexible metallic 
tubing. =<. | 

The grill illustrated in fig. 9 is a double-compart- 
ment appliance, loaded to a maximum of 8 Kw.; it 
has the usual fittings, and ‘is fmished in white porce- 
lain enamel inside. 
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DECIMAL COINAGE AND THE METRIC 


SYSTEM. 
Rg etn ee | 


IN accordance with the decision of the Council of the Inxstmr. 
TION OF CIVIL ENGINEERS to hold a series of meetings w 
discuss questions relating to the economic aspects of the engi. 
neering industries, on Tuesday last week, on the invitation 
of the Council, Mr. Harry ALLCOCK delivered a lecture og 
the decimal system of coinage, weights, and. measures. The 
lecturer emphasised the necessity of preparing for the deve 
lopment of trade after the war, and remarked that inter. 
national trade tended to follow the lines of least resistance: 
we must, therefore, smooth the ways in order to facilitate the 
flow of abundant trade to our workshops, and thus to provide 
employment and ensure prosperity in the future. Dealing 
first with our monetary system, Mr. Allcock traversed the 
history of the subject in this country, and, having shown that 
the vast majority of the world’s peoples had adopted decimal 
systems of coinage, he discussed the objections which had 
hitherto prevented the introduction of such a system in thi 
country, in spite of the persistent demands of chambers o 
commerce, municipal authorities, and other important publi: 
bodies for legislation to effect it. Comparing the variou 
pro ls- that had been put forward, he expressed a strong 
preference for the adoption of the florin as the standard coin. 
divided into 100 cents, and showed that the values of th 
sovereign and half-sovereign, and of all our silver coins, wouk 
be unaffected, the only change being a reduction of 4 per cent 
in the value of the penny. 

Next taking up the subject of weights and measures, Mr 
Allcock pointed out the defects of our existing ‘‘ system,” an 
the widespread adoption of metric units, and argued that an 
attempt at reorganising our existing standards without makin, 
them uniform with those of other countries would be futile 
Every country which had reformed its units had adopted th 
metric system—never the British system. As for the Unite 
States, which was still non-metric, the manufacturers of tha: 
country had hitherto been engaged mainly in supplying the 
domestic market and English-speaking non-metric countries 
and had not been seriously confronted with the problem. If w 
adopted the metric system the United States would be certat 
to do likewise—and the converse was equally true. Russia, th 
third important State that had not yet adopted the metr 
system, nevertbeless employed it to a great extent; our ad 
hesion to British measures greatly hampered commercial inter 
course with that country, and Russian correspondents of th 
lecturer continually urged our adoption of metric units. I 
had been argued that we might adopt the metric syster 
individually and by degrees; but, just as the ‘Daylight 
saving’? scheme was only made possible by making it com 
pulsory, so it was impossible for individual firms to put them 
selves out of harmony with their neighbours in respect ol 
weights and measures. By a canvass of engineering firm 
carried out by the ELectricaL Review in 1915, it was shown 
that there was a majority of 4 to 1 in favour of decimal con 
age and the metric system, and a canvass carried out by the 
British Engineers’ Association on a larger scale recently showed 
a majority of 83 to 87 per cent. in the same sense. Owing to’ 
clause in the draft Bill, manufacturers were protected fra 
interference with their plant and processes, and each could fi 
the date of change to suit himself, or continue to empl! 
English units if he preferred. Existing patterns, &c., could 
continue to used until they were worn out, when thes 
could be replaced on metric lines. Mr. Allcock proceeded t 
read lengthy extracts from our last article on the subje 
(ELecTRIcAL Review, March 23rd, pp. 313-316), showing that 
the workshop objections to the adoption of the metric system 
were largely based on misapprehension, that standards 8 
tools need not be scrapped, and that the British Engineen? 
Standards Committee’s specifications would not be renderei 
useless by the change. He concluded by, emphasising the 
importance of adopting metric units in design. 

pening the discussion, Sir GUILFORD L. MoLesworT# de 
scribed how he had been instrumental in introducing the 
decimal system of coinage in Ceylon, in the teeth of influent! 
opposition; although the population consisted mainly d 
Cingalese and South Indian natives, no difficulties were & 
rienced in effecting the change; the results gave gener 
satisfaction, and within six weeks the matter was forgotte? 
At a later date he had almost succeeded in bringing about t 
adoption of the metric system on the Indian State Railwas* 
when political events intervened and prevented the cons 


mation of his efforts. | ' 
that the advantages of 


decimal system were obvious to members of that Institut 
who probably ased decimals more than any other profess" 
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of the mass of petitions in support of them. Was i ae 
conservatism, or to our having made money 1n the pas ni! 
easily to be disposed to take the trouble of changing 


' in South. America he had experienced the disadvantages © 


our existing systems, and he could not too forcibly impr 
upon his hearers the urgent necéssity of learning the lant 
and adopting the metric weights and measures—the two Sei! 
factors essential to the maintenance of our trade with 
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k America. Spanish was now taught in London, and Portu- 
` ges was being provided for; but we must quote only in the 
metric system. He urged that a Member of Council should 
be deputed to impress upon the educational authorities the 
dı point that decimals must not only be taught in the schools, 
is but also learnt—a ey different thing. Finally, he suggested 
a: that a vole of the whole of the members of the Institution 
i should be taken on the subject of the lecture. 
= Mr.C. P. Sparks (Pres. I.E.E.) said that these lectures on 
w commercial questions were of the very greatest value, and 
.” the closer cohesion of the engineering societies must give the 
~ best results. The Council of the INSTITUTION oF ELECTRICAL 
ENGINEERS, In its recommendations to the Board of Trade 
p; Committee on the Electrical Industries, had advocated the 
-~ qmpulsory adoption of the metric system. It wus easy to 
-. se why the electrical industry was in favour of that system, 
but it could not be adopted sectionally, and the matter was 
primarily a trade question. If we were satisfied with our 
existing trade, there was no more to be said; but if we wanted 
the oversea trade, we were bound to have the metric system. 
Whether the United States or Great Britain took the initiative, 
the other must follow; let us, then, lead the way! The 
adoption of a universal standard system was quite feasible, 
and must make for the advantage of civilisation. 

Sir A. Denny said he was surprised that 90 per cent. 
of engineers were in favour of the decimal system, but many 
people confused ‘‘ decimal’ with “‘metric’’ unnecessarily. 
Laplace stated that the metre was purposely chosen with a 
iferent value to any other measure to prevent jealousy; it 
would have been infinitely better if he had chosen the fathom. 
The original metric system had embraced many other matters 
besides weights and measures, all of which had been dropped. 
What would be forced upon us after metric weights and 
measures had been adopted? Why did not the metric people 
change the metre to 40 inches? Our inch was a good unit 
of length—why be hounded into changing it? - 

Prof. W. C. UNwIn said he had no objection to decimal 
coinage, or the kilogram, but to change the unit of length 
would most seriously affect the work of engineers. As re- 
garded foreign trade, five-eighths of the trade of the world 
was carried on by the United States and the Birtish Empire 
on the English system of units. Scientific men used the 
metric system because science was international, but it did 
not follow that it would be equally advantageous to engineers. 

can Association for the Advancement of Science had 
formed an Association to promote the adoption of metric 
measures, but the American Society of Mechanical Engineers 
had formed an Association to defend the British units, and 
clearly America was not ripe for the change. He was informed 
that for trade with Russia there was no need to use any other 
than the English units; hence Russia was not ripe for change. 
In Japan the old unite were in popular use, as well as the 
English units, except in the Army. The British Engineering 
Standards Committee, in translating its specifications into 
French, Spanish, and Russian, would place the metric valuea 
alongside of the English units; the Committee had also de- 
cided that certain metal sections should be standardised 
purely on the metric system. -When our standard sections 
were first introduced, the Germans took steps to obtain identi- 
cal sections from their rolling mills. 

. J. A. F. ASPLINALL cited Mr. Coleman Sellers’s conclu- 
tion, after 20 years’ experience of the metric system, that the 
system was not suitable for use in a mechanical engineer's 
workahop, and pointed out that Mr. Sellers occupied in the 
United States a position analogous to that of Sir Joseph 
Whitworth m this country. He had made inquiries as to the 
efect on different railway departments of the adoption of the 
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metric system, and found that the change would involve a © 


large outlay; all weighing machines would have to be altered, 
as well as all gas meters, and the tares of all wagons, private 
or railway owned. For this purpose 1,600,000 wagons would 
have to be weighed, and allowing 5s. per wagon the cost 
would be £400,000 for this purpose alone. The Metric Bill 
alone would not suffice to cover many points, which would 
require farther legislation. It was proposed to develop trade 
with our Colonies, and, if we adopted the metric measures, 
thould we not have to maintain a dual system? The question 
‘vas whether our internal or our external trade was the more 
important; if the latter, that must eettle the matter. 

Mr. RaVENSHAW remarked that of drawings which came 
hefore him some were in inches, some in millimetres, and 
~me a mixture of both; in design it was important never to 
mix unita—one or other system should be used, and if an 
exception was necessary, the dimension should be enclosed 
between brackets. 

Mr. E. C. Barton said that Australasia had sent her 
premiers, not once or twice only, to ask us to do something 
in the matter, as they were sick and tired of the old units. 
Australia was not lagging behind; she had backed the decimal 
“eights and measures. She had children to educate, and 
could not wait. He had been lecturing all over the country 
cn the subject, but was wasting his time, for he found every 
ineeting in favour of the change. The reason why Mr. Cole- 
man Sellers and the other United States toolmakers opposed 
tne metric system was because they were accused of being in 
league with Dr. Stanton, of the Bureau of Standards, to com- 
re! manufacturers to replace their tools, and they therefore 
daclared themselves against the change. 

Prof. Lupron said that the advocates of the metric system 


had failed to convince engineers and now sought to impose 


‘the system on them by compulsion. Once compulsion was 


started, where would it stop? He had nothing against the 
metric system, except that people tried to make it compulsory. 
Mr. E. A. W. PHILLIPS said it was difficult to work with 


vulgar fractions in the metric system. The metre was not 


international, being baséd on the Paris meridian, whereas the 


Inch was the 500,000,00Uth part of the polar axis. We had a 


British metre of 39.6 inches directly descended from the old 
Belgian yard, and he saw no reason why we ‘should change 


. our units. 


Mr. Monckton, whose remarks were almost inaudible, 
stated that the Japanese Navy was adopting metric standards, 
and that Russia employed them. 

Dr. G. B. Hunter said he had not heard any arguments 
against the decimal or metric system. Our oversea customers 
wanted it—why should we not adopt it? The opposition was 
due to conservatism and old-fogeyism: whether the metre 


` were right or wrong, we must adopt it eventually—it was the 


only unit that would help us as a trading nation. Let us 
be practical—where a change would do good, let us adopt it; 
where otherwise, leave it alone. | 

“Mr. Hanson cansidered that the educational aspect of the 
question had not been sufficiently pressed. Millions of children 
were learning obsolete, useless tables, and it was a most 
serious matter; the time saved could be utilised for useful 
studies. In Russia the metric system had practically been 
adopted; there were four other systems in vogue, and all of 
them might be met with on the same drawing. He urged 
ee we should come into correspondence with the rest of the 
world. 

In reply to the discussion, Mr. ALLCOCK welcomed the sound 
advice of Mr. Oliver Bury with regard to South America, 
which apphed equally. to other parts of the world. He had 
that day heard our system called the British ‘* wastes ” and 
measures. Mr. Sparks’s support was evidence that electrical 
engineers were wholeheartedly in favour of the metric system. 
With regard to Professor Unwin's remarks, he stated 
that, in an American symposium on the subject, the mechani- 
cal engineers were the only body opposed to the metric system. 
In reply to Mr. Aspinall, he pointed out that the longer the 
change was delayed the greater would be the cost. If our ex- 
ternal trade were not already more important than our internal 
trade, it certainly must be in the future if we were to survive. 
Mr. Ravenshaw’s remarks were in favour of the use of a 
single system. The word ‘‘compulsion’’ seemed to be an 
obsession with Professor Lupton, but unless compulsion were 
accepted the present condition of dual measures must persist. 
With regard to Mr. Phillips’s arguments, it was impossible 
to consider a third system. He was obliged to Mr. Monckton 
for his information regarding the Japanese Navy: China also 
was contemplating the early adoption of the metric system. 


a 


SOME POINTS IN CONNECTION WITH 
ENGINEERING SPECIFICATIONS. 


THE paper by Mr. J. SHEPHERD was read and discussed at a 
meeting of the MANCHESTER LOCAL SECTION of the INSTITUTION 
OF ELECTRICAL ENGINEERS on February 27th. 

Mr. S. J. Watson said there were a number of difficulties 
in purchasing fuel on the calorific value basis. Although 
several collieries in the Lancashire district had been 
approached on many occasions, not one would enter into a 
contract for a supply on this basis. The percentage moisture 
varied very considerably with the same quality of coal, par- 
ticularly the ‘‘ washed-fuel ” grade; in some cases this figure 
was about 15 per cent. Coal allowed to remain in railway 
trucks for some days during summer, for instance, would 
absorb 7 or 8 per cent. moisture. The grading of fuel on the 
basis of size had a considerable effect on the burning value, 
and the speaker suggested that tha specification should provide 
for dividing up the fuel into definite sizes starting, say, with 
washed fuel at 1} in. and going down to, say, 3 in., or even 
smaller. With regard to cable conduits, undoubtedly for 
thickly populated districts with expensive excavations the 
‘‘draw-in ” system was the correct one; in other cases, how- 
ever, cables laid on the solid system would give better results. 
The author’s suggestion to allow extre-difficult work to be 
included in the total contract price, rather than to make pro- 
vision outside the contract itself by means of a schedule, was 
a very valuable one. | 

Mr. G. D. Seaton said the best method of drawing up speci- 
fications was to define the conditions and results to be ob- 
tained, leaving the contractor to meet the requirements with 
standard products, if and when suitable. The lengthy general 
conditions in some bulky specifications suggested that many 
engineers were not_aware how simply a satisfactory result 
could be obtained. In municipal trading rigid adbesion to the 
policy of accepting the lowest tender had been responsible for 
very serious losses. . 

Mr. S. FERGusoN said a mannfacturer should not be required 
to read through a lot of superfluous matter when preparing a 
tender. General conditions, for” example, |shduld be stan- 
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dardised on the lines laid down by the Institution of Electrical 
Engineers, thereby obviating the necessity of special attention. 
Municipalities would help manufacturers considerably if they 
deleted the 10 per cent. retention 1ncney on small contracts, 
say, less than £500. For quite large Government contracts 
for plant, full payment had been made after the final test. 
Regarding the technical requirements, switchboard specifica. 
tions should be either (a) complete in every detail, including 
drawings or diagrams, or (b) a bald statement as to the plant 
to be controlled, leaving the manufacturer to offer the most 
suitable gear. An important item sometimes omitted from 
specifications was the current density in current-carrying 
apparatus. Specifications for oil-break switches rarely speci- 
fied the inherent reactance of the plant to be controlled, and 
this was a vital matter; reactances varied from 24 per cent. 
to 15 per cent. Which meant that the duty imposed upon 
the former switch was six times that on the latter for the 
saime size of plant. The system of inviting tenders as out- 
lined by the author was not liked by manufacturers, on 
account of the fact that standard apparatus was not usually 
suitable, the design of the purchaser having to be adopted. 
This demanded special tools and, furthermore, it was quite 
conceivable that purchasers’ designs would not take advantage 
of the progress being continually made. Government inquiries 
for switeh-gear called for magnetic blowout circuit-breakers 
and knife switches without hinged contacts; both these re- 
quirements had been abandoned by leading n anufacturers. 
The bill of quantities was very rarely included in preseht-day 
specifications. 

Mr. W. Kipp said there was in many cases a preference for 
an intermediate course between the purchaser specifying in 
detail and simply asking for results; if carefully drawn up, 
intermediate-type specifications would: obviate a tremendous 
amount of correspondence by giving the contractor details of 
conditions affecting the scheme. The guarantees should also 
be clearly stated. Purchasers should specify that curves show- 
ing effect of variation of such matters as steain pressure, 
vacuum, &c., in the case of turbines, temperature and 
humidity of atmosphere in the case of cooling towers, be sub- 
mitted with tenders, otherwise the guaranteed results could 
not be checked. The method of test should also be specified. 
Trouble frequently arose from insufficient information as to 
accessibility of site, use of tackle, builders’ work, &c. Pipe 
work and supports were ma.ters for which tbe purchaser 
should take full responsibility. The general arrangement and 
principal dimensions of sub-station switchgear should cer- 
tainly be standardised. Other points to be specified by pur- 
chasers were limits of current density and temperature rise, 
performance of transformers. and power factors of motors. 
A more general adherence to the B.E.S.C. specifications would 
henefit both purchaser and contractor. 

Mr. ROBERTSON said that no engineer would attempt to 
issue working drawings or draft close specifications for such 
items as turbo-generators, but it was essential to give a de- 
scription of such plant and the nature of the tests to be 
applied, in order to prevent misunderstanding. The old-time 
procedure in regard to the detail in specifications was not at 
all necessary nowadays. Whilst he did not defend the biased 
conditions of contract issued by purchasers 10 or 15 years 
ago, he thought the B.E.A.M.A. conditions went to the other 
extreme and caused a good deal of trouble, which had not been 
altogether removed by the conditions-of contract put forward 
by the Institution of Electrical Engineers. What was the 
object of advertising if only firms of ripe experience were to 
be selected? If this practice were adopted, each class of 
work would become confined to two or three firms and the 
smaller firms would gradually be frozen out. As experience 
had already proved, such a condition would result in being tied 
to standard designs and standard prices. Those who had been 
purchasing coal during the past few years looked upon the 
idea. of purchasing on calorific basis as a vision quite un- 
attainable at the present time. The principle was undoubtedly 
correct, but the market had to be properly educated to it. 
Some years ago he purchased coal on this basis from about 
16 pits, but a coal agent offered to supply eny quantity of 


coal from the same pits in certain proportions at 9d. -per . 


ton less than the colliery proprietors’ agents offered, provided 
the calorific clause was dropped; the experiment was tried 
and found quite successful. This proved that the severe con- 
ditions in the specification caused the collieries or agent to 
put a margin on the price to safeguard themselves. Some 
15 or 16 vears ago a pipe system was laid down in a district 
adjoining Manchester, and in changing from low to high 
tension recently, cables and wall boxes had been withdrawn 
of sufficient value to pay for the new high-tension and sub- 
station mains. This was mainly on account of the rise in 
residual values. He did not consider it desirable to give 
public work on contract where the local authority was also 
the supply authority; it would probably pay in every case 
to engage a sufficient number of workmen or call in help 
from other departments. There was an unknown risk ‘which 
the contractor had to cover when pricing his tender. <A sys- 
tein of measuremnept such as indicated by the auther meant 
constant supervision and checking, and even then disputes 
arose. There was still plenty of room for co-operation be- 
es purchaser and manufacturer, at least in standardising 
ideas. 

Mr. J. FRITH agreed with Mr. Robertson's criticism of the 
B.E.A.M.A. conditions, as they were certainly not to the 


enables a lamp standard, small heater, toaster. or suction cleaner to 


advantage of the purchaser, and, in the long run, not to the 
advantage of the manufacturer. In the present state of the 
industry it was not always sufficient to state what was 
wanted and leave it to the manufacturer. The purchaser 
knew the local conditions which rendered certain methods of 
manufacture unsuitable, and in that case it was necessary to 
state both results and methods to be used in getting the 
results. In the specification for the purchase of coal it was 
hot stated whether the higher or lower calorific value was 
used. The Institution of Civil Engineers had lately decided 
that the lower calorific value was to be used in power plant 
testing, also the lower value was to be the higher calorific 
value minus 1,055 times the moisture plus nine times the 
hydrogen in each pound of coal. The use of the lower calo 
rific value was an admission that the moisture in the flue 
gases should not be condensed. 

The AUTHOR, in reply, said it was an extraordinary thing 
that coal, of which there was an output of something like 
300 million tons per annum in this country, was really the 
only mineral practically all sold without analyses. Regarding 


“moisture, claims could be made against the coal dealer, but 


for every sixpence allowed the next tender would cover it. 
Mr. Watson said the percentage moisture varied according 
to mode of transit. This was not so, as coal conveyed by 
steamer showed a difference of 1 to 14 per cent. after ship- 
ment, whereas the moisture in Yorkshire coal might be as 
high as 14 per cent. Regarding Mr. Seaton’s view that the 
proper way to buy plant was to state views to the manufac- 
turer and leave it to him to attain the desired result, engi- 
neers had their opinions on this point, and whilst many tur- 
bines had been specified and sold in this way the designer 
had not in every case acquired the knowledge to build reli 
able turbines. If exact requirements were specified, experi- 
ence had shown that tenders could be accepted from unknown 
firms, provided the shops were visited in order to ensure that 
they had the tools and tackle to handle the contract. Regar- 
ing retention money, it -was quite equitable wherever there 
Was maintenance to retain a small proportion, say, 10 per 
cent., until the maintenance period expired. A point was 
raised about causing contractors trouble in makine pattem: 
and drawings. The contracts referred to never included les: 
than two or three dozen articles. It might be the ideal meth 
for the seller to supply standard articles, but when buyin: 
switchgear, say, 20 times, and getting 20 different types am 
sizes, the matter had a different aspect. It was surely up to 
the customer to pay for what was demanded. Regarding Mr. 
Kidd’s valuable remarks on general conditions, British trade 
in the future was not likely to be built upon large documents. 
or even small documents like the B.E.A.M.A. conditions. It 
would have to be built on the system of trust and fair deal- 
ing, Which had alwavs been a criterion of British industry. 
Everyone would agree that the purchaser should get out ins 
own pipes, otherwise there would be considerable trouble., 
The British Standard Specifications were all right up toa; 
point, but they did not go far enough. The coal specification 
had worked successfully for 10 vears. 
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NEW G&GLECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulari of new or improredy 
` dericex and apparatus, which will be published if considered ot 
sufficient interest, 


—— 


Simplex Combination Pin Plug and Lampholder Adapter. 


Messrs. SIMPLEX CONDUITS. LTD., of Garrison Lane, Birmin:-§ 
ham, have introduced a useful accessory in the shape of a combined} 
pin plug and lampholder adapter, illustrated in fig. 1. which 


Fic. 1.— SIMPLEX COMBINATION PLCG AND ADAPTER. 


be connected up to either a standard two-pin wall plug or a lam 
socket, whichever connection is most convenient for the particuls 
situation where it is to he used. The two parts of the combinatia 
are connected by a small brass chain. When used to connect ang 
small circuit to a lamp socket. the combination converts the lamg 
socket for the time being into a two-pin socket, and the pin play 
can be used to connect up in the ordinary way ; if. however. teni 
porary disconnection is required, the pin plug can be removed a 
remains ready to hand (suspended by the chain) for reconnectici 
It thus gives the convenience of a switch. breaking circuit on bo 
poles, and the pin points are ‘dead,’ and therefore safe. afti 
removal, no portion of the circuit remaining alivé. 


fol. RO. No. 2.054, APRIL 6, 1917.] 


The adapter is substantially constructed. the lampholder attach- 
ment consisting of the brass’ connecting plugs moulded into fire- 
prof material. or cocus wood, and the plug points being mounted 
on a china head with fibre disks for convenience in wiring. It is 
suitable for any temporary circuit up to 5 amperes at 220 volts, 
and is made in two sizes, to fit 3 and 5-ampere standard plugs and 
holders. 

“ Calorite ” Electric Heating Apparatus. 


A list recently issued by the BRITISH THOMSON-HoUsSTON Co.. 
Lto., of Mazda House, Upper Thames Street, E.C., gives particulars 
of a wide rauge of lamp radiators, electric fires. convectors. 
irons, &c.. of British manufacture.. In electric fires, a large variety 
is shown, from the simple one-bar portable type loaded to 1 Kw.. 
for Heating small offices, bathrooms and the like, to powerfal fires 
. taking up to 4 KW., and suitable for the Jaryest apartments. The 
coil type fire-bars are of the Quead type. standardised at 1 Kw., and 
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Fig. 2.—“*CALORITE’ RADIANT GRILL. 


can readily be renewed if necessary ; the elements reach a red 
heat within a few moments of being switched on. Several forms 
of “Calorite’’ non-luminous and semi-luminous convectors are 
illustrated. suitable for use in entrance halls, corridors, public 
rooms, workshops and other places where no glow is required, and 
are listed in a number of forms. “` Calorite”“ wire is used for the 
elements, the loadings ranginy from 500 to 2,000 watts, according 
to size and type. 

The famous ** Calorite ` flat irons are listed, covering all sizes of 
smoothing irons with ` Calorite ` elements. for both domestic and 
laundry use. The new “ leaf’ detachable heating unit is designed 
to heat the sole evenly without raising unduly the temperature 
of the handle and upper part of the body. Domestic irons are 
cupplied in sizes from 4 to 8 lb., and with loadings from 400 to 
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Fic. 3.—" CALORBITE" HotT-PLATE. 


600 watts, the laundry models being made up to 18 lb., with pro- 
portionately higher ratings. For industrial and domestic purposes. 
“ Calorite ™ hot plates and soldering irons are offered. The former 
is rectangular in form, and of cast-iron,mounted on four sub- 
stantial legs, and fitted with elements loaded to 1,000 watts. 
Electrically-heated soldering irons operate continuously at the 
correct soldering temperature, and may be used out of doors 
without risk of cooling. Other useful devices listed include the 
“Calorite © radiant grill and toaster for table use, and the 
“Calorite ` kettle. The radiant grill is an extremely neat and 
handy cooker. which may be used for grilling. toasting, stewing, 
or frying. The device, which is here illustrated (fig. 2), takes 
bo watte only, and may be operated from any lampholder. 

oy kettles are listed for 2—j} pints, and are rated at 500 to 
‘OO watta. l 


An improvised Military Telephone Exchange. 


This type of improvised exchange has been used in the battery, 
and has been found to work very well. It is made quite easily 
from very simple materials, which can be obtained always, says 
Lieut. W. P. K. Warren, R.A.G., in the Journal of Artillery. It is 
an eight-line exchange, and two telephones are used. The scheme 
of working is as follows :— 

Referring to the diagram, fig. 4. strips of thin brass A are screwed 
to the base block, and bave their ends bent up to clear strip B. 
Strips c are also screwed to the block, and are bent to clear strips 
A and also strip D. Contact between the various strips can be 
made by inserting a plug. of bent brass, at any of the points where 
the stripe cross. Normally plugs are kept in all along bars B and 
D. and calls from the various stations are received in one or other 
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of the telephones. The diagram shows the arrangement of the 
plugs when Billets is speaking Flank O. P. 

They get no interference from other lines. and the battery 
exchange operator can tell when they have finished by putting in 
his plug to telephone now and again. ` 

When shooting is in progress, and a clear line from a battery 
telephone to an O. P. (observation post) is needed. the other three 


S$ Rg 


Fig. 4.—IMPROVISED TELEPHONE EXCHANGE. 


lines are transferred to the other telephone by moving their plugs 
ap one place. Thus no line is, even temporarily, cut off. 

The brass is cut from an 18-pounder cartridge case. The 
terminals come from worn-out telephone cells. The base is 
8 in. square and 1 in. thick, and should be well soaked in melted 
candle grease. The two terminals x and Y are used for the other 
section of the battery and the other battery of the brigade.—- 
Telephone Engineer. . 


LEGAL. 


AGREEMENTS WITH GERMAN CABLE COMPANIES ENDED. 


A SERIES of motions for judgment in default of defence on behalf 
of the Eastern Extension. Australasia, and China Telegraph Co.. 
Ltd.. the Eastern Telefraph Co., Ltd.. and the Europe and Azores 
Telegraph Co., Ltd.. against the Dentsch-Nicderlandische Telegraph 
Co. and the Deutsch-Atlantische Telegraph Co.. which had taken 
over the business of the German Submarine Telegraph Co.. came 
before Mr. Justice Coleridge in the King’s Bench Division on 
March 29th. 

Mr. R.O. B. LANE (instructed by Bischoff. Coxe. Bompas. and 
Bischoff), who appeared fer the plaintiff companies. said the 
motions were all in actions brought for declarations that certain 
cable contracts and agreements with the German companies were 
void owing to the war, and should be terminated. The plaintiff 
companies took action after full consultation with the Foreign 
Office, and with their concurrence. No appearance had been 
entered on behalf of the defendants, though all proper steps had 
been taken. _ . 

His LORDSHIP made an order in each case as asked, terminating 
the contracts and agreements. 


» 


CORRESPONDENCE, 


Tatters received by us after 5 P.M. ON TUESDAY cannot appear unti: 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Decimai Coinage. 


Haviug read the able article in your issue of the 23rd inst. with 
much interest, I venture to suggest some simplification of the 
scheme proposed for the reform of our coinage. 

Why should we not simply retain the sovereign and its tenth 
part, the florin, as proposed by the ELECTRICAL REVIEW, but, 
instead of importing such a very un-English coin as the cent, 
continue to use the half-florin, or shilling, and make ten pennies 
go to a shilling instead of twelve’ 

The useful sixpence could still be retained, but it would have to 
he called ‘“fivepence’ instead. The half-penny would also be 
retained, at the rate of 20 to a shilling. 

Crowns, half-crowns, four-shilling pieces, and even the eccle- 


_ siastical threepenny-bit should be abolished, as they only tend to 


confuse foreign visitors (and even natives), and give an enormous 
amount of unnecessary trouble in banks and counting houses where 
large quantities of cash are handled. 

Farthings should be abolished. It is difficult to see what is the 
use of a farthing to a country that spends six and a-half million 
pounds a day on war. They are merely a nuisance: the product 
of the “retail mind,” which ought to be scrapped along with them. 

The change-over would be simplicity itself. the scrapped silver 
coins would be called in, and re-struck into florins, shillings. anel 
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five-penny pieces. The copper would also be called in. and pennies 
and half-pennies re-issued the following day at the rate of 10 and 
20 a shilling respectively, instead of 12 and 24. 

Steps would. of course. have to be taken to prevent enterprising 
persons from accumulating copper for the rise in value. That 
would present no real diffculty. 

Retail shopkeepers might scream, but. all they would have to do 
would be to consider the enhanced value of the penny and the 
halfpenny when writing out new price tickets on the next weekly 
turn of the profiteering screw. Incidentally. the delusion that the 
draper makes only a farthing per yard on materials sold at. say, 
I1?d.. would disappear. The advantage of this scheme would. I 
venture to submit, be enormous. In the first place. the retention 
of the penny would save from the sorap heap all the existing 
penny-in-the-slot meters. telephone apparatns, toffee machines, 
automatic weighers that won't weigh, and other plant. The 
avstem would have British characteristics. but. at the same time, it 
would be a true decimal system lending itself to every operation of 
arithmetic and book-keeping with the greatest facility. 

I venture to assert that it would have a definite effect on the 
number of our allies and friends visiting this country after the 
war. who would no longer have to add an extraordinary and 
mystifying coinage to the other difficulties of our strange land. At 
the same time, unless I am ignorant of rome important factor. the 
scheme presents the very minimum of difficulty or delay in its 
adoption. ` 

G. W. 


[We welcome our correspnondent's letter ; but wonld his scheme 
really retain the penny ? Hetakes the “5-cent ` piece and calls it 
the “penny,” but the change in the value of the nominal penny 
would he 20 per cent. increase. whereas the 4 “ cents" would have 
a value only 4 per cent. less than that of the existing penny. We 
are unable to agree that a smaller coin than a halfpenny is un- 
necessary.— Eps. ELEC. REV. | 


WAR ITEMS. 


dm 


Prohibited Imports and Exports.—Proclamations signed 
on March 30th, prohibiting a large number of imports and 
exports, appear in the London Gazette for March 30th. 


Trading with the Enemy.—The ‘‘ London Gazette ” for 
March 30th contains a list of additions, &c., to the list of 
bodies and persons with whom trade is prohibited in Argen- 
tina and Uruguay, Brazil, Chile, Colombia, Netherlands, 
Spain, Sweden, &c. 


From Bangalore.—A Lieutenant with the Forces at 
Bangalore writes:—‘‘ The Review reaches me regularly each 
week, and it is always a pleasure to dip into its pages and so 
keep in touch with familiar names and associations, and all 
that goes on at home affecting electrical interests.” 


Hong Kong and Enemy Trading.—A Press dispatch states 
that the Hong Kong Chamber of Commerce at the annual 
meeting passed a resolution confining membership of the 
Chamber to British subjects. Resolutions were also passed 
favouring legislation limiting Government orders to British 
firms, for the prevention after the war of revival of the use 
of enemy trade-marks, and opposing the return of enemy 
subjects to the colony. 


_ The British Trade Corporation.—In reply to a question 
in Parliament, Mr. G. H. Roberts, M.P. (Board of Trade), 
said that Lord Faringdon had been invited to proceed with 
the formation of an institution on the lines recommended by 
his Committee on Finance and Trade after the War. The 
preliminary steps had been taken, and the Eritish Trade Cor- 
. poration would very shortly be formed under Royal Charter. 
The object of the Corporation would be to afford credit faci- 
lities for British trade, especially in cases falling outside the 
scope of existing banks and banking houses. 


Pre:War Contracts.—The President of the Board of Trade 
has appointed Lord Buckmaster (Chairman), Mr. ©. §. 8. 
Guthrie, Mr. Lennox Lee, Mr. F. D. Mackinnon, K.O., Mr. 


Walter Raine, Mr. F. G. Rice and Mr. T. Worthington to be -. 


a Committee to consider and report on the position of British 
manufacturers and merchants after the war in respect of con- 
tracts entered into by them prior to the war with persons or 
companies in the United Kingdom or in Allied or_neutral 
countries, the fulfilment of which has been prevented or im- 
peded by the war, and as to the measures, if any, which are 
necessary or desirable in this respect. 


Exemption Applications.—At Swindon, the Corporation 
Tramways Committee appealed for a brake-fitter (33). passed 
în B1. Mr. A. Dimmack, electrical engineer, said that the 
Army had failed to find a substitute, as hoped. 
“scratch ” getaff now, and it was very difficult to carry on 
the work. Two months’ exemption granted. : 

At Stoke-on-Trent, Mr. W. Thorn, manager of the Potteries 
Electric Traction Co., reported that he had agreed with the 
Military authorities to release 21 men in Class A, who are 
to be released when substituted. Tieutenant Malkin said that 
arrangements had been made with the Army authorities for 
the return fo the company’s service of skilled men who were 
not in the higher categories, and as these returned the Class 


He hada 


A men would be released. The Tribunal acquiesced in the 
arrangement. è 

At Northallerton. the Electric Light Co., Itd., appealed 
for a member of the staff, and the secretary intimated that 
if the man was called up the only alternative would be to 
close down. Exemption was granted until a substitute is 
provided. 

At Chatham, the Tramway Co. appealed for four motor- 
men, a switchhoard attendant, an assistant overhead lineman, 
the chief clerk. and a storekeeper and traffic clerk. The 
manager, Mr. W. Jensen, said that the lineman had been 
passed for general service, although he had a withered hand. 
The chief clerk and one motorman were each exempted until 
June Ist, and the others were directed to serve when subst- 
tutes were provided. , 

Rawmarsh Trihunal have granted conditional exemption to 
a tramway switchboard attendant (21), three motormen, and 
a stoker and repairer engaged at the tramway depôt. À 

At Shiplev, F. Buckle, an employé of the District Council 
electricity department. was exempted till July 31st, and T. 
Hull, an employé of the same authority, was given till Sep- 
tember 30th. o ; | 

At Burnley Tribunal, Mr. Starkie. electrical engineer, ap- 
peared in support of the claime for three switchboard attend- 
ants, two aged 21, the other 19. and also for an apprentice 
electrical engineer. aged 18 (all single men). Mr. Starkie 
stated that his staff had heen reduced to an absolute mini- 
mum. and he considered it would not only be undesirable. 
hnt dangerous if any more were taken unless they were sub- 
stituted by practical men. The Chairman said the three men 
were very young. The electrical engineer stated that thev 
were very capable; they had control of the switchboards and 
were approaching the end of their apprenticeship. They were 
badged men, and held trade cards. The*Chairman said if 
the men still retained their badges and trade cards thev 
would not be called up. Mr. Starkie withdrew the appeals 
of the three switchboard attendants. The claim respecting the 
18-vear-old apprentice was non-assented. | 

At Brighton, the Military had a review made of condi- 
tional exemption allowed to five employés at the Corporation 
electricity works. The engineer stated that 83 men had en- 
listed from the works, and the present staff was about 180, 
ac against 290 or 230 before the war. A fuseman (33. in Class 
B1) was given a final month; a fitter’s labourer (38, BD). 
two months: a labourer (37, C2), a switchboard attendant (40, 
C1), and a wireman (33. C2), four months each. f 

At the Shoreditch Tribunal, a firm of electrical engineers 
and contractors appealed for the second time for J. Green, 
aged 37, an electrical fitter, class C3. He was engaged on 
important electrical work, and such men were very scarce 
nowndava. The Tribunal decided that, in view of the man’s 
classification, he would be much better engaged in carrying 
on electrical work, which was undoubtedly of national im- 
portance at the present moment. The Tribunal granted six 
months, and advised Green to try to do V.T.C. drills. 


COMPARISON OF ELECTRIC WINDING 
SYSTEMS. 


A RECENT issue of the Colliery Guardian contained an abstract’ 
of a paper on the above subject, read before the South 
African Institution of Electrical Engineers, by Mr. 8. E. T. 
Ewina, from which we reproduce the following extracts :— 
Sufficient experience is now available with both alternating- 
current and Ward-Leonard winding plants to make it evi- 
dent that either type can economically and safely carry out 
all the present requirements of main winding engines, and 
that definite advantages appertain to each type, making each 
commercially and technically preferable under given circum- 
stances. The principal As selene which main winding en- 
gines are required to perform are: Shaft sinking; winding 
from one level; winding from several levels; raising and 
lowering men; lowering timber, pipes, drills, and general 
machinery and supplies; dead slow winding for shaft and 
rope examination, repairs, &c. All these operations are nor- 
mally carried on in balance, i.e., with both drums clutched to 
the driving shaft. Operations which usually necessitate out- 
of-balance running, i.e., with one drum _unclutched, are: 
Taking off, turning end for end, or renewing main and tail 
ropes; adjustments for stretch of ropes; alterations of rope 
lengths for drawing from different levels, &e. s 
Apparently only one deep level shaft has been sunk with 
electric plant, viz., the Cinderella Deep South Shaft. The 
obvious danger inherent in electric winding in relation to 
rhaft sinking is the possible failure of power after the light- 
ing up signal for blasting has been given. At the Cinderella, 
where direct three-phase motors were used, the difficulty was 
got over hy the use of a synchronous machine coupled to e 
flywheel floatinz on the winder bus-bars, which was put into 
commission at blasting time. Ward-Leonard plant, with the 
Ilgner flywheel arrangement, ‘would, of course, equally well 
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meet this difficulty. Further, the adoption of electric blasting 


would remove the difficulty entirely. Main winding at the 


present purchased price of power on the Rand being admit- 
tediv far more economical than steam winding, the economic 
advantage of sinking with electricity is patent, provided the 
‘aad factor of the plant does not fall too low. l 

The economy of the Ward-Leonard svstem when winding 
from one level is greater in so far as the acceleration losses 
ere smaller, and, further, if and when the speed-time curve 
‘r the wind involves braking in order to secure a rapid 
retardation near the surface, this braking is performed 
r: seneratively. On the other hand, the economv of the alter- 
niting current plant is greater in so far as it has no motor- 
xnerator loeser. Hence the relative economy under the 
ame mechanical conditions is a function of the freauency of 
vinding. The important point to bear in mind is that while 
the maximam frequency of winding is limited and defined by 
the general conditions. the average may be much lower, and 
t is therefore essential. if a proper comparison is to he 
omved at, to estimate this average correctly. It is obvious 
‘hat the lower the frequency of winding, the greater the gain 
to the alternating current. and conversely, the hicher the fre- 
wency the greater gain ta the Ward-Teonard. For example. 
t has heen found that the consumption per hour is equal 
fr the two engines discussed at a freauency of 12.5 trips per 
‘our, the maximum frequency being 30, and the average 25. 
Assnoming that the estimated frequency of winding is mffi- 
dently high to show a clear gain for-the Ward-Teonard in 
rver consumption per ton hoisted. it then becomes neces- 
atv to consider whether the capitalised value of the power 
=ved is sufficient to cover the additional capital cost of the 
‘ard-Teonard eaninment. which would presumably in ell 
mes be in the neighbourhond of 50 per cent. in excess of the 
‘iternating cnrrent equipment. In general, a winder is 
crerated steadily for a spell of perhaps seven or eight hours, 
vith an idle spell of four to five hours. twice daily. 

Exnerience has shown that the maintenance cast of hoth 
tires of nlant is quite small relativelv to that of a steam nlant. 
(ther things being eqnal, the Ward Teonard plant. with its 
‘va large sets of brnsh gear and commutators, entails more 
raintenance than the nlain indnction motor of the alter- 
mung enrrent plant. On the other hand. a certain amount 
‘fattention is reanired bv the forward and reversing switches 
ar? liquid controller of the Jatter. 

From the point of view of safety in winding. neither tyne 
‘lors anv marked advantage aver the other. Relative ease 
‘handling for winding derends mainly on whether the con- 
‘tons do or do not reanire a reversal of the direction of 
tegna on the drum shaft. The simplest condition, most 
‘eurable to alternating current control. is the case where 
umformly balanced running is secured bv means of a tail 
pe, and at the same time the energy of the moving system 
n reenvered hy shutting off power nnd allowine the engine 
t“ "run ont,” timing the moment of shutting off ea that the 
cin eames to rest in the tip with a minimum anniication of 
tta brakes. Several larre alternating current winders are 


mrning under these conditions, and the ease nf control leaves _ 


“thing to he desired. The contrary condition is that in 
"hich no tail rope is used in a deep level shaft, and conse- 
rrently the weight of down-coind empty skip and rope ex- 
veda at and below a certain noint in the shaft. the weight 
‘the fnll up-coming skip and rope. To tip the skip then 
“evessitates a reversal or torque on the drum shaft, or the 
itrlication of the brakes. The brakes merely waste energy. 
and in the case of the alternating current plant a reversal 
nf torane means a corresponding dissipation of enerev in the 
controler, On the other hand, with a large Ward-leonard 
“tral. the necative work is absorbed regeneratively and with - 
ferfoct ease of control. 

The most important point arising from winding from 
“veral levele relates to the necessity for freauent clutching 
“od unclatching of drums. The difficulties arising therefrom 
sy equally to alternating current and the Ward-Leonard 
pint. 

Under ordinary conditions it is not practicable to assure 
>" upcoming load of men to balance a down-going load. 
‘ence, in casea where a large number of men have to he 
“riled, the Ward-Leonard system, on account of its re- 
-‘rerative properties. shows a distinct gain in economy. In 
4 particular case, where approximately 900 men form the 
‘implement on one shift, a single Ward-leonard winder 
“urg three-deck cages holding 60 men, and lowering the shift 
none hour to 3,800 ft., the net input of energy over the hour 
': practically nil, the regenerated energy sufficing to wipe 
‘nt the motor generator and winding motor losses. Raising 
nt lowering men present no particular difficulty to the alter- 
“nng current plant, but where a large complement is 
‘died the Ward-Leonard plant has a clear economic advan- 
JzA, 

ihe regenerative preperty of the Ward-I.eonard again offers 
‘t advantage where, as in large mines, the quantity of timber, 
“res, Fails, and drills lowered is very considerable, and is 
«yavs in excess of the weights of drills raised. One, if not 
ne greatest, source of trouble with the earlier alternating 
urent plants arose out of this matter of lowering. It is, of 
curse, perfectly feasible to lower at synchronous speed, and 
l» to apply reverse current when braking, but designers 
near to some extent to have overlooked the fact that under 
be latter conditions a large amount of adUitionsl energy has 
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to be dissipated at the controller.. Overheating: and: flashing 
over at the latter resulted. The alternating current plant is 
essentially less economical’ than the Ward-Leonard when 
lowering at less than the synchronous speed, and in practice 
only a small portion, if any, of a lowering trip can con- 
veniently be done at synchronous speed. 

Again, no difficulty arises in practice in dead slow winding 
for shaft examinations. &c.,.with either type of plant. On 
the score of ease of handling, the Ward-Leonard has the 
advantage, because a definite speed, however slow, corre- 
sponds to a definite position of the controller lever, whereas 
in the case of the alternating current plant the liquid controller 
is sensitive and subject to fluctuations in resistance at low 
speeds. On the score of economy, the Ward-Leonard is 
greatly superior, the input being practically proportional to 
the speed, whereas in the case of the alternating current the 
input during slow winding amounts to nearly the same as 
would be required for full-speed winding ‘over the same 
period. As ropes are examined at least monthly, and shafts 
at least weekly, and the operation in each case for a 4.000-ft. 
shaft occupies an hour or more, this latter becomes of some 
importance. 

Every winding engine should be capable of raising its full- 
rated skip or cage capacity when working single drum, i.e., 
urbalanced. The motor must be capable of exerting the full 
necessary torque under unbalanced conditions. both to be in 
accordance with the regulations for safety, and also in order 
to be able to perform various operations in connection with 
the replacement of ropes, both main and tail. As these 
‘operations are comparatively infrequent, there is a natural 
tendency to cut down the size of the motor to a point where 
it can only perform this work under rather severe overload 
conditions. When this is the case, the alternating current 
is apt to give trouble at its weakest point. the liquid con-' 
troller, and the Ward-Teonard prohably at the corresponding 
weak point, the commntator of the motor generator. Any- 
thing of this kind which renders probable the opening of the 
main control switch on overload ia apt to be exceedinely 
dangerous. because at the moment the power fails the encine 
is supporting its maximum unbalanced load: and an accident 
can only be averted by the holding power of the brake on one 
(the clutched-in) dmm. Tt is obvious that this kind of under- 
estimate of the conditions cannot occur in the case of plante 
that run normally without tail ropes, as do several of the 
largest electric winders or the Rand. The point is one of 
considerable importance. The even turning movement of an 
electric winder renders the use of a tail rope (which is apt 
to sway with the uneven tuming movement of a steam 
winder) a perfectly simple proposition. and its use naturally 
reduces the peak load. with a corresponding reduction in the 
motor rating.: On the other hand, it hag to be borne in 
mind that the desim of the plant must allow of sufficient 
torane bheing develoned ta` raice the fnil nnhalanced Inad 
without anv signs of overstrain. In the case of the alter- 
reting current, owing to the large overload torque nosei- 
bilities of the induction motor, compromise is not difficult, 
end resolver itself mainly into en extra farce controller. 
In the case of the Ward-Teonard plant. it seems doubtful 
whether full security under maximnm torqne conditiones is 
camnatihle with the considerable reduction in rating which 


-the nse of a tail rone renders nossible under normal conditions. 


The foregoing remarks annlv to the conditions on a number 
of mines, where the depth is hetween 3.000 and 4.000 ft.. and 
the tonnage hoisted is not greater than 160 tons per honr. 
The new deep level shafts will attain denths considerably 
over 4.000 ft. At snch depths it is diffienlt to secure the 
minimum requisite factor of safetv in hanling ropes. and 
therefore the pros and cons of two-stage winding are Jikelv 
to come again under discussion. Further, the additional 
nower required tends to place the single large direct-connected 
induction motor out of court, owing to the excessive size and 
low-power factor. Mechanical reduction gear far these Jarre 
motors is, as far as Rand practice is concerned, quite untried 
Altacether, therefore. it may he assumed that a‘new and 
highlv-interesting series of problems still lies hefore the 
designers of electric winding planta. and that finality in size 
and design has by no meanr vet heen reached. The fallow- 
ing summarises such of the foregoing remarks as refer to 
direct comparison of the alternating current and Ward- 
Teonard svstems under different conditions :— 

Conditions. A.C. Ward-Leonard. 


1. Shaft sinking Equally effective on all points at approxi- 
i = mately equal capital cost. - . 
2. Rock winding from 
one level : 
(a) With tail ropes Relative economy dependent on frequency 
winding. 
Lower capital cost. 
Equal safety and ease of handling 
(6) Without tail Lowercapital 
> ropes cost 
3. Rock winding from Lower capital | 
several levels -cost 
4. Raising and lower- Lower capital | Superior'economy over all. 
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ing mer cost - Easier‘to handle. 
5. Lowering supplies Lower capital 
cost l 
6. Dead slow winding Lowetcapital | (<’ 
3 l 
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AN ’ INTERNAL-COMBUSTION TURBINE. 


In view of the importance to the electrical engineer of any 
device offering a prospect of solving the problem of the gas 
turbine, the following particulars, by Mr. A. W. H. Griepe 
in Power, should be of interest :— 

The machine described is rated at 100 H.P., and has 
made a number of runs. The results so far obtained, it is 
stated, are promising, an efficiency of about 20 per cent. 
having been indicated by a rough: test. 


Fig. 1.—PosiTIon OF TURBINE WHEEL AT  - FIG. 2.—LONGITUDINAL Fic. 3. 
CROSS-SECTION OF TURBINE. 


BEGINNING OF ADMISSION, 


The turbine consists of a rotor similar to that used in a 
reaction type turbine, with the blades distributed in four 
equally spaced groups around the periphery of the wheel. 
Each group occupies one-eighth of the circumference, as 
shown in the cross-sectional views, figs. 1 to 3. On the 
rotor is mounted a valve band R, also shown. The band 
acts as an admission and cut-off valve between the explo- 
sion chamber and the fuel and air supply. The stationary 
element contains the explosion chamber, also the ring 
chamber for the fuel and air supply, as shown in figs. 1 
and 3. It will be seen that the nozzles are mounted so 


Fic. 4.— CYCLE DIAGRAM. 


that the gases flow from the inner to the outer periphery of 
the wheel. | , 
Compressed air enters the air chamber from the storage 
tank at from 45 to 75 lb.. and the gas from the fuel 
chamber at approximately atmospheric pressure. In fig. 1 
the wheel is in a position where the nozzles leading from 


the explosion chamber to the blades are closed and the 
ring R has opened the admission from the fuel and air 
supply to the explosion chamber. The compressed air flows 
in through the passages indicated by the curved arrows, 
In doing so it acts as an injector, and draws the fuel in 
through the small straight nozzle in the centre of eacl 
valve, as indicated by the straight arrow. This continue 
until the wheel has revolved to the position shown in fig. 3. 
Here it will be seen that the ring R has closed the passage 
between the fuel and air supply and the explosion chamber, 
and that the port is open between the explosion chamber and 
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POSITION OF TURBINE WHEEL AT 
BEGINNING OF EXPANSION. 


tlie turbine blades. The valve ring closes the port between | 


the fuel and explosion chamber an instant before the port 


is opened from the explosion chamber to the blades, and at) 


this instant the charge is ignited and expands from the 


position of the wheel in fig. 3 to that in fig. 1. The ringk). 


opens one side of the air valve before the gas valve opens, 
and the nozzle from the explosion chamber to the turbine 


wheel does not close until the gas valve is opened ; this). 


allows a charge of air to be blown through the explosion 
chamber, which scavenges it and prevents back-firing. 
The turbine is in duplicate, with the nozzles on one side 


CLof Turbine 


Fic. 5.—WIRING DIAGRAM OF THE IGNITION SYSTEM. 


displaced in angular position by one-eighth of a revolutia 
from those on the other side, so that when one side 1s M 
the expansion stage the other is taking in a charge mM the 
explosion chamber. This gives approximately a const” 
turning effoyt-on the-turbine wheel. 

Theaperation( OK tiPbine may be explained from 
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cycle diagram in fig. 4, as follows :—Starting at I, expan- 
sior is complete and the ring valve is just beginning to 
open the air valve, with the explosion chamber still open to 
atmosphere. Air is admitted to the explosion chamber, 
blows out through the exhaust and scavenges the explosion 
chamber. This continnes for 10° of the revolution, as indi- 
cated, at which point the nozzle from the explosion chamber 
is closed by the inner rim of the rotor. At point II the 
valve band R opens the fuel valve, admitting a fresh 
mixture into the explosion chamber, and the pressure rises, 
owing to the pressure of the compressed air. At LIT, 40°, 
the valve band closes the admission opening. When the 
valve band has overlapped 1° at IV, 41° to 42°, ignition 
takes place. At this point the highest pressure is obtained, 
V. From 42° to 45° the nozzle is opening from the explo- 
sion chamber and expansion begins. From 45°, VI, to 90° 
the nozzle is wide open and expansion takes place. At 90° 
the cycle is complete and begins over again. As no com- 
plete data were available for the quantity of compressed air 
necessary, it had to be determined by experiment. The 
first installation was a3 x 4-in. Gardner compressor. The 
amount of air delivered was large enough for two explosion 
chambers, one on each side, the least number of chambers 
the turbine can be throttled down to. The air leakage 
hetween the tank and the explosion chamber was at that 
stage about 25 per cent. This loss proved to be too large, 
aud adjustable nozzles were installed, as shown in figs. 1 
and 3. This reduced the losses to about 10 per cent. 

A 6 x 6-in. double-cylinder Curtis compressor was then 


installed, and proved sufficiently large to run the turbine, 


producing 85 to 90 H.P. at 2,500 R.p.M. The loss of air 
by leakage was still 9 per cent. A floating valve was next 
installed near the valve band opening in the explosion 
chamber (not shown), and the leakage or loss was reduced 
to the following figures :—With tank pressures of 50, 60, 
and 75 lh., the pressures in the explosion chamber with the 
nozzle closed were 48, 57, and 70 Ib. (gauge) respectively. 


The power necessary to compress the air was about 15 per . 


cent. of the whole power developed, and later was improved 
to 12 per cent. , 

The combustion, it is claimed, never gave any trouble. 
When starting, the pressure on the fuel was about 3 1h., but 


after a short run the mixing valve acted as an injector and ` 


forced the fuel into the explosion chamber by suction, thus 
making a carburetter unnecessary. 

A heating coil in the exhaust hase heats the fuel to a 
high temperature, thus assisting in vaporisation. The 
turbine has been operated with two, four, six, and eight 
explosion chambers in action. By turning the mixing 
valve 45° and switching the spark plug coils out, the rela- 
tive explosion chambers become active or inactive, thus 
saving fuel and current when the full output of the turbine 
Is not needed. | 

The vane-blade sections are made of cast-iron and in- 


serted in the rotor. They have stood the various trial runs. 


well. The sections are cast in one piece, and can easily be 
replaced by simply lifting the exhaust hood without dis- 
_ turbing the whole unit. The thickness of the blade ranges 
from 2 in. near the edge to } in. in the middle. Fringing 
vecureed only on places where the core left a very thin edge, 
due to irregularity in the loam core. | 

[he electrical equipment—the ignition system, the part 
of the turbine that apparently would seem the easiest of 
ill—n early proved a stumbling block. Several experts 
recom anended schemes that took up considerable space, but 
lone Of them proved successful. However, the inventor of 


the tearbine, by using spark-plug coils, four on each side, 


“UcceSasfully solved the difficulty. This did away with the 
a na the current, and has proved entirely satisfactory. 
Curent ig supplied from a battery while starting. After 
the tu bine comes up to speed, an automatic switch throws 
M parking system over on the generator and the battery 
The wiring for the sparking system is shown in fig. 5. 
€ current produced by the generator is conducted through 
e automatic switch, where one circuit goes through the 
attery and keeps it charged, while a second circuit leads 

the spark-plug coils and the timer. The timer is made 
np of eight contact points, each representing an explosion 
chamber, The points are alternately connected, four for 


either side. A separate circuit from each of the rings leads 
to the plug coils, so it will be seen that the rollers make 
the contacts for four coils simultaneously. This arrange- 
ment proved successful even up to a speed of 3,500 R.P.M. 


BUSINESS NOTES. 


For Sale.—A two-ton Edison electric omnibus is offered 
for sale by the Loughborough Road Car Co., Ltd., as announced in 
our advertisement pages to-day. 


Electric Vehicle Sales.—According to the Commercial 
Motor, the Jowett Motor Manufacturing Co., of Bradford, has 
received a repeat order from the Bradford electricity department 
for two more five-ton G.V. vehicles ; the Bootle electricity depart- 
ment has ordered two similar vehicles, and the Manchester elec- 
tricity department one such vehicle. Other sales of G.V. electrics 
have been to Mr. J. B. Wilkinson, a local chemical manufacturer, 
and to the Low Moor Iron Co. (repeat), these being for 34-tonners, 
which size of vehicle has also been sold to Messrs. Robinson 
and Peel, of Dudley Hill, in this case for wool cartage. Messrs. 
A. Priestman & Co. have brought a two-tonner, and other users 
in the district include the Lingfield Dyeing Co., Messrs. Lister and 
Co., and Shaw & Co. (Shipley), Ltd. 


A Leigh Canteen.— We have received a copy of a brochure 
issued by CALLENDER'S CABLE AND CONSTRUCTION Co. LTD., as 
a souvenir reprint of the opening of a canteen at the Anchor Cable 
Works, Leigh, in November last. The speeches are given in full, 
and there is a description of the canteen. Interesting photographic 
groups appear of the directors and their wives and the officials 
present at the ceremony, also one of the staff; another shows the 


canteen itself. 


Book Notices.—‘“ A National System of Economics.” 
By J. Taylor Peddie. University of London Press, Ltd. Prive 
5s. net. 

“The Driving of Machine Tools.” 
Stott, Greenwood & Co. Price 4s. net. 

* Electrical Equipment.” By H. W. Brown. 
Publishing Co. Price 12s. 6d. net. 

* Electric Traction.” By A. T. Dover. 
Co. Price 18s. net. 


Machinery Prices in Germany.—It is announced that the 
10 firms working together in the matter of prices have just 
decided to raise from 40 per cent. to 75 per cent. the amount 
charged as extra prices on machines made with metallicsubstitut- 3 


By T. R. Shaw. London: 
London: Hill 


London: Whittaker and 


‘(iron and steel and zinc., &c.) for copper. 


Capital Expansion in Italy—The Dinamo Hydro- 
Electric Works, which belongs to the BRoWN-BOVERI group, 15 
increasing its share capital by £200,000 to £1,000,000, for the 
purpose of extending the works on the soutbern declivity of the 
Simplon, and acquiring hydro-electric works on the Ariza. A real 
wave of activity in promotion is reported to be proceeding. 
particularly in regard to the electrical, chemical, engineering and 
shipbuilding industries. 

Liquidation —SimpLex INSULATORS (BOURKE’S PATENT), 
LTp.—This company is winding up voluntarily, with Mr. J. W. F. 
Grahame, 56, Moorgate Street, E.C., as liquidator. 


Catalogues and Lists.—The date under the Order 
relating to the dispatch of catalogues, price lists, and trade circu- 
lars has been extended to April 21st in cases where their production 
was actually begun before March 3rd. 

SILUMINITE INSULATOR Co., LTD., 16, Dowgate Hill, Cannon 
Street, London, E.C.—Leaflet giving particulars and prices of 
“ Siluminite,” a new insulating material. 

Messrs. SIEMENS Bros. DYNAMO WoRKS, LTD., Caxton House, 
London, 8. W.—48-page brochure. containing exhaustive particulars 
of their own rotary converters and information of a general nature 
concerning this class of machinery. Electrical and mechanical 
specifications of the Siemens converters are given, and the largest 
section in the book deals with special characteristics of rotary con- 
verters. The brochure is fully illustrated by means of diagrams 
and excellent half-tone pictures. 


LIGHTING AND POWER NOTES. 


Aldershot.—The proceeds of a 1d. rate are to be set aside 
in the ensuing half year to meet the estimated deficiency on the 
electric light undertaking for the year ending March 31st, 1917. 


Australia —The Railway Department has commenced 
the erection of a new electric power house at Newcastle East. 
N.S.W. The present plant supplies power and light to the Walsh 
Island and Honeysuckle Point workshops, the basin cranes, and 
wharf. and light to the dyke ; in view of the increasing demand 
for electricity for both power and lighting for present services, and 
the further supplies which will be necessary when the grain ele- 
vator and additional cranes, &c., are erected, it was found necessary 
to increase the plant. The power house will also supply energy 
for the tramways when\they! are electrified. The new buildin: 
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will at first supply light and power for all the services except. the 
tramways, as the electrification of the tramways is not likely to be 
put in hand for some time.. Sydney Daily Te legraph. 

The Brunswick (Vic.) Council has decided to borrow £5,000 for 
the extension of the electric lighting and power system in the 
municipality. 


Bristol. —PRICE INCREASE.—At a recent meeting of the - 


Electrical Committee the following additional advances were 
made :—74 per cent. on lighting. 15 per cent. on power, and 124 per 
cent. on the combined rates, making a total advance on the basis 
price as follows :—Lighting, 22} per cent. ; power, 45 per cent. ; 
combined rates. 37 pr cent. 


Chester. The TiC. has adopted the 
recommendation of thio aes Committee to apply to the 
L.G.B. for sanction to borrow, as a matter of urgency, the sum of 
£11,500 for cable and the construction of a sub-station._ 


Chile.—Senores Sougarret Hnos. y Compania has been 
granted permission to instal] an electric lighting system, by means 
of overhead cables, i1 th: town of Ercilla. 

Don Luis E. Silva is also authorised to complete the instal lation 
of electric lighting in the towns of Llolleo and San Antonio.—- 
Board of Trade Journal. 


_Chippenham.—Pric E Increase.—The Electric Supply 
Co. has informed the B. of G. that from April Ist next the price for 
current supplied to the workhouse will be advanced by 4d. per unit. 


Clonakilty. — PRICE INCREASE. — The local Electric 
Lighting Co. has applied to the Council for an increase in the 
annual payment made to the company for the public lighting of 
the town, owing to the increased cost of materials and labour. 
The increase asked for is 15 per cent. on the amount now paid. 
The Council is at present paying about £109 per annum. 


Eastcotts.—The B. of T. has forwarded to the Bedford 


R.D.C. sanction for the supply of current to new works by the 
Bedford Corporation. 


Finchley.—A discussion took place at the last meeting 
of the U.D.C. on a motion that no payment be made to the Elec- 
tricity Committee in respect of are lighting, which should be dis- 
continued. Eventually an alternative motion was carried to 
discontinue arc lighting and for the Electricity Committee to 
allow the Highways Committee ld. per unit for all current saved 
owing to the alteration of the lighting arrangements. 


Glasgow. — ELECTRICITY AND Town PLANNING. — 
Councillor Denny has given notice that he will move, at the T.C. 
meeting, the following resolution :—" That the Corporation, being 
of opinion that, for domestic purposes, electricity should be substi- 


- tuted, wherever possible, for other means of lighting., heating and 


cooking, direct the attention of those engaged in considering ‘the 
housing problem’ to this resolution, especially the architects who 
have been appointed to town plan the city ; and, further, ask the 
Dean of Guild and his Court to exercise their influence and powers 
to secure, in new buildings, wiring of sufficient strength to permit, 
in addition to lighting, the installation of heating and cooking 
appliances.” 

Hebden Bridge.—BULK SurPPLY.—The heavy demand 
upon the local Council's electrical plant, and the difficulties of 
installing additional plant at present, have caused the Electricity 
Committee to take a supply of current in bulk from the Halifax 
Corporation, subject to a satisfactory agreement being reached, to 
augment the local supply. The Council did not feel justified in 


putting down a further oil engine in view of the present price 
of oil. 


Ilford.—The Electricity Committee has revised the tariffs 
for electric supply as from the readings for the quarter ending June. 


Keighley.—In seconding the Electricity Committee's 


minutes, at the T.C. meeting. last week, Mr. Wardle congratulated the 


Committee on its enterprise since last month in stopping the waste 
of coal which had formerly gone on at the electricity works. It was 


now impossible for the coal to drop down into the cinders. Mr. 


Sellars, on behalf of: the Committee, appreciated Mr. Wardle’s 
remarks, but added, “I should like to say we did look into the 
matter, but we have not made any alterations for six months.” 

The T.C. has accepted a recommendation by the War Bonus 


Committee for the payment of a war bonus of 5s. per week, and- 


6d. per week for each dependent child under 13, to all employés of 
the Council over 21 years of age, commencing April Ist, and con- 
tinuing to three months after the-declaration of peace, provided 
the bonus shall include and be in substitution for any bonus 
already granted by the Council. . The bonus, however, is not to be 
paid to any official in receipt of a salary exceeding £200 per annum ; 


any clerk or official or female employé who has been appointed | 


since April Ist, 1916; any clerk or official or workman who has 
received an advance of salary or wages in lieu of war bonus, except 
to the extent by which the bonus now granted exceeds the amount 
of such advance. The Council has been paying roughly just over 
£2,000 a year in bonus and allowances, and the new scale will 
practically double that amount. 


Lancaster.—Pricet IncrEase.—On Thursday last week, 
the- T.C. approved the Electricity Committee’s decision to increase 
the charges for lighting-and power by 22 per cent, and for tramways 
and ’buses by 124 per cent. | 

London.—L.C.C.—The Finance Committee recommends 
the sanction of the Council to the borrowing of £1000 for elec- 
tricity purposes for the Battersea B.C, 


St. MARYLEBONE.—The Electricity Committee reports that 
certain economisers require renewing, at a cost of £2,000, and_ 
reconmends that the work should be put in hand as soon as - 
possible. 


Londonderry.—Loan InQurry.—A L.G.B. inquiry will 
be held on April 13th into the application of the Corporation for 
sanction to a loan of £35,500 for the electricity undertaking. 


Mexborough.—ProposEep Loan.—Mr. J. B. Feltham, 
electrical engineer to the Urban Council, has reported on the 
proposed extensions of the plant. The Committee has instructed 
him to proceed with specifications. Sanction is to be asked to a 
loan of £9,500. The recent electrification of a local factory is 
largely responsible for the pressure,-and the consumption there 
is rapidly increasing, while the demand for power current generally, 
apart from this mill, is greatly increasing. The Electricity Com- 
mittee did not accept a suggestion by the Yorkshire Electric Power 
Co. of a bulk supply. 


Spenborough.— PRICE IncreAsE.—The Council has 
decided. to advance charges all round as from May Ist. For: 
ordinary power consumption the price will be 2łd. per unit, with 
the discount remaining as at present. For lighting the charge is 
increased to 54d. per unit, and the discount reduced to 24 per cent. 


TRAMWAY and RAILWAY NOTES. 


Australia.—Tratn Licutinc.—The question of lighting 
the country trains by means of electricity has been under consider- 
ation by the Victorian Railway Commissioners for some time. At 
present on some lines kerosene is used, and it is on these that steps 
are being taken to use electricity, as the use of Pintsch gas neces- 
sitates the transport of the gas cylinders for recharging. A set 
of Vickers’ train-lighting equipment has been obtained, and is to 
be given a trial in the local service between Heidelberg and Hurst- 
bridge, where the cars are equipped for kerosene lighting.— 
Melbourne Age. 


Blackpool. — ELECTRIC VEHICLE. — The Corporation 
Finance Committee has decided to purchase an electric motor 
chassis for thé removal of fish offal and household refuse, at a cost 
of £750. It is stated that the use of the vehicle will effect a saving 
to the Cleansing Committee of about Is. 64d. per ton, as compared 
with the cost of removal by horse-drawn vehicles. The Corporation 
already has electric road-sweepers, collection carts, and watering 
vans. 


Bradford.— YEAR'S TrRAFFIC.—The aggregate receipts of 
the Corporation tramway department for the 357 days of the 
current tramway year are reported to have been £341,772, an 
increase of £12,006 over the receipts for the corresponding period 
of last year, which comprised 359 days. 


Coventry. — TRAMWAY EXPENDITURE.—At the last 
meeting of the City Council, Ald. Drinkwater said the Tramways 
Committee had submitted estimates for an expenditure of £350,000 
on the tramways. 


Keighley.—RaiLuess Tracrion.—At the T.C. meeting, 
last week, a member pointing to a decrease in railless traction 
receipts of £36 for last month, suggested that, in view of this 
and the dearness of railway fares and the bad train service, the 
fares should be increased 25 per cent., which, he held, would con- 
vert the £36 decrease into a £25 inerease, and with the increased 
revenue the service could be enlarged. It was explained, in reply, 
that the Committee had no power to increase the fares, and if they 
were not already at the maximum they were not far off. In reply 
to further questions, Mr. Albert Smith, on behalf of the Tramways 
Committee, said the great obstacle to the proposed through tram- 
way route between Keighley and Bradford, via Bingley, was Stock . 
Bridge, which must be widened before a tramway extension there 
could be thought of. 


Leeds.— YEAR'S TraFFic.—The tramway returns show 
that the receipts up to date, for 52 weeks, have been £497,377, an 
increase of £38.898.on the figures of the same period of the pre- 
vious year. The total of passengers carried has been 2,129,000. 


Manchester.—The City Council, last week, approved 
increases of salaries to officials in the tramways department, total- 
ling £158; a proposal that salaries pat not be increased until the 
end of the war was defeated. 


Mexborough.—The Mexborough and Soinia RRE 
Co. has announced that cheap fares will operate only before 
7 o'clock in the morning and between 5 and 6 o'clock in the 
evening, except Saturdays, when the return times will be between 
noon and 1 o'clock. Miners are the people mostly affected ; men 
who travel less than a mile will have 6d. per week more tọ pay. 


Preston.—At the Council meeting, on Thursday last 
week, regarding eriticisms that it would have been better if the 
Committee had dealt with the demand for increased wages locally, 
Ald. Ormrod said the one or two towns who originally backed out 
had found that it had not been to their advantage. Preston had 
decided to act in conjunction with other tramway authorities, as it 
was obviously to the advantage of the town and the men them- 
selves that there should be uniformity in by aoa hia igs of 
labour. 
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U.S.A.—A subway is proposed for St. Louis, Mo., and 
the city is to be asked to consent to its construction. The cost is 
estimated at $8,000,000, and it is proposed that the United Railways 
shall operate it, and repay the city for the improvement from all 
earnings over 6 per cent. 
sible in St. Louis, but the subway would do much to meet the 
city's requirements, -- Electric Traction. 

Further reports on the extension of electric traction by the Great 
Northern Railway, which is proposing to equip a 150,U00-H.P. 
hydro-electric plant on the Chelon River, show that the company 
is scheming to electrify its coast lines between Vancouver, B.C., 
and Portland, Ore., a distance of over 500 miles. 


TELEGRAPH and TELEPHONE NOTES. 


Journal Tele- 


A Lofty Tower.—According -to the 
graphique, quoting from Annales des Postes, ‘§c., an American 
company proposes to erect at Longslang the highest tower in the 
world—307 metres in height, or 7 metres higher than the Eiffel 
Tower. This tower will be used for wireless communication with 
a station at Buenos Ayres, for which the Government of Argentina 
has already granted a concession. A powerful installation on the 
improved Poulsen ‘system will be laid down, and the work should 
be completed within a year. 


Glasgow. — The Post Office authorities have made 


arrangements which will have the effect of considerably accele- 
rating the telephone service between the Glasgow and a few neigh- 
bouring telephone areas on the one hand, and the Edinburgh 
telephone area on the other. The new service was to be inaugurated 
on April 2nd. Subscribers’ calls will be dealt with exactly as in 
the case of local calls. 


Long-Distance Wireless.—A new wireless station has 
been established at San Diego, a port in the extreme south of 
California. The apparatus is so powerful that the station will be 
able to exchange messages with Melbourne.— Melbourne Age. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Aberdare.— U.D.C. Electricity Department. Battery 
of accumulators, complete. See “ Official Notices’ March 16th. 


Australia. MELBOURNE.—May 23rd. Victorian Rail- 
ways Department. Twelve months’ supply of incandescent electric 
lamps as ordered. 


Aylesbury. — Blectricity Department. 200-KW. direct- 
coupled internal-combustion engine and generator, fuel plant and 
accessories. See “Official Notices ” March 30th. 


Hull. — April 12th. Electricity Committee. 
towers. See “ Official Notices ` March 23rd. 


London.—St. Pancras. —April 12th. B.C. Arc lamp 
carbons. See “Official Notices” March 9th. 


Salford.—April 9th. Mild-steel trays for coal elevator, 
ey Department. Borough Electrical Engineer, Frederick 


Cooling 


Warrington. — April 11th. Electricity and Tramways 
Committee. One 3,000-Kw. turbo-alternator and surface condensing 
plant. See “ Official Notices’ March 16th. 

April llth. Electricity and Tramways Committee. Motors and 
transformers. See “ Official Notices” March 23rd. 


CLOSED. 
Australia,— Water and Sewerage Board. The following 


tenders were received for two steam turbines and condensers for 
Ryde Pymble pumping plant :— 


British Westinghouse E. & M. Co., Lid. £19,569 
Fraser & Chalmers, Ltd. sa a: .. 19,3956 
Willans & Robinson, Eta, RTE Ha de .. 18,505 
Price, M -5 18,952 
Australian me J so es 14,700 
Adams & Co. x ra 15,144 
(alternative) on ss 14,729 

A. Harvey & Phillips ~ 17,420 ~ 


The engineer-in-chief has reduoed these tenders toa common basis, 
f.o.b. England, and recommends the tender of Messrs. Fraser and 
Caalmers as the most favourable.—Sydacy Sun. 


liford.—U.D.C. Annual supplies :— 
Incandescent 1 å Electrical 
a at pr T pags t prices ; aa Rugby Baginceing Gon Leone 


Joint pores and ‘fuse hoses. —W. Lacy & Co., Ltd., on sliding scale, 
acoordarive ká Prices of copper, ion i and porcelain at time of order. 


An elevated railway is said to be impos- | 


= «5 * e- oe 


The tender of Messrs. E. Foster & Co. has been accepted for 
10,400 tons of coal at the following prices :— 


5,400 tons Ibstock medium peas, 20s. 4d. per ton. 

1,500 tons Ihstock D.8. nuts, 22s. 4d. per ton. 

2,000 tons West Cannock 2-in. nutty slack, 21s. 4d. per ton. 

1,500 tons Ibstock nutty slack, 18s. 8d. per ton; or, failing this, Thstock 
D.S. nuts, 22s. 4d. per ton. 5 


London.—L.C.C.—The Highways Committee recommends 
that it be authorised during the Easter recess to open any tenders 
that may be received for traue ronmaois, es. for the Greenwich 
generating station. 


Walthamstow.—-U.D.C. Lighting annan Anal 


supplies :— 
Dussek Bitumen Co. —Jointing material, 
Chamberlain & Hookham, Ltd.— Meters. 
Electrical Manufacturing & Supplies.— Lamps. 
Vacuum Oil Co., Ltd.—Oils. 
Tramways Department : — 
W. Wood & Co.—Trolley heads. 
Anti-Attrition Metal Co.—-Trolley wheels. . 
For the erection of a chimney shaft at the electricity works the 


tender of Messrs. Custodis, Ltd., at £1,143, is recommended. 


FORTHCOMING EVENTS. 


Association of Mining Electrical nee (West of Scotland 
Branch).—Saturday, April 7th. At 4.30 p.m. At the Royal Technical 


College, Glasgow. Annual meeting. 

Iustitution of Electrical Engineers.—-Thursday, April 12th. At8 p.m. At 
the Institution of Civil Engineers, Gt. George St., 8.W. Pincupaldn on 
“ Wayleaves,” with introductory paper by Mr. C. Vernier. 

Salford Technical and Engineering Association.—Saturday, April uth. 
At7p.m. At the Royal Technical Institute, Peel Park. Paper on “The 
Hydraulic Press,” by Mr. J. Bacon, 


NOTES. 


Welfare Study.—We have received from the Special 
Intelligence Branch of the Ministry of Munitions of War a copy ° 
of a brochure on “ Welfare Study,” written by Mr. Cecil Walton, 
manager of one of our, large National Projectile Factories, from: 
first-hand knowledge. - In a prefatory note “ V.B.8.” explains how 
the secret of promoting union between all classes, which he had 
sought before the war without avail, was revealed to him on active 
service at the Front—it was simply the fact that ‘the British 
officer has thoroughly inculcated into hiin that his first duty is the 
care and welfare of his men.” This is the lesson which we must 
learn to apply in our industrial life. The author, by way of intro- 
duction, declares that welfare work has come to stay; “apart 
from all question of general or individual comfort, it pays" ; more- 
over, it will be found a most fascinating study. He proceeds to 
explain what it is; that it is not confined to women only, it does 
not merely mean “canteens, and chairs, and pianos `; it is the 
study of mankind, the introduction of the humanising element. 
into manufacture. This is the keynote of the work, and we may 
point out that it is also the characteristic feature by which 
British civilisation. as evidenced in the war. is distinguished from 
the brutal “ Kultur” of our chief enemies. the Prussians. 

Welfare is essentially the business of the general manager. whose 
principal function is to choose correctly suitable subordinates and 
to provide an efficient organisation. pervading the whole factory. 
so that the head can keep in touch continuously with the trend of 
feeling amongst the staff and workpeople of every rank. An 
atmosphere of mutual assistance must be created, and antagonism 
dispelled. The study of fatigue is the next step; the appointment 
of a wholly competent and sympathetic female welfare superintendent 
is essential ; an ambulance room must be provided ; the question 
of clothing must be studied, and suitable over-all garments provided ; 
a comfortable, clean, and roomy canteen must be organised ; and 
adequate facilities for recreation must be arranged.for. In the 
briefest compass, but with convincing earnestness and sincerity, 
the author thus puts his successful experience at the service of 
employers, who can obtain further information on application to 
the “ Welfare ` Section of the Ministry of Munitions (6, Whitehall 
Gardens. S.W.). and we strongly urge them to delay not a moment: 
in emulating Mr. Walton’ s admirable example. 


1.M.E.A. Annual -Meeting, 1917.—The official pro- 
gramme of the 22nd annual meeting of the Incorporated Municipal 
Electrical Association, just issued, shows that this year’s meeting will 
b> held at the Institution of Civil Engineers, Great George Strest; 
Westminster, on June 21st and 22nd. On the former day, the 
presidential address of Mr. F. M. Long (Norwich) and a paper on 
“Individual Interests in “Municipal Enterprise,” by Mr. J. H. 
Bowden (Poplar), will occupy the morning. while in the afternoon 
Mr. J. A. Robertson (Salford) will read a paper on- “ Fuel 
Economy.” The second day is given up to the ennual general 
(business) meeting, to receive the annual report, elect officers, &c. ` 

A special meeting is to be held to consider the revision of the 
articles of association relating to the constitution and election of 
the Council. The programme is subject to revision if found 
necessary ; all communications to the Secretary, 1.M.E.A., 28, Bed- 


ford Square, London, W.C. 
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Electric Vehicles in Germauy.—Owing to the scarcity 
of petrol in the country, a writer in an American motor paper. who 
has recently returned from a visit to Germany, reports that there 
has lately been a great increase in the number of electric motor 
vehicles of the industrial type. The same writer states that, 
owing to the demand for lead for munition purposes, lead batteries 
have. in a large number of cases, been supplanted by a new type of 
accumulator. Describing it in non-technical language. he states 
that “this novel battery is of the gas type, in which water, with a 
Blight acid percentage. is decomposed by the current on entering, is 
stored in cathode and anode spaces in the form of oxygen and 
hydrogen, being compressed therein by suitably-designed mchanism, 
and, when the battery is drawn upon, the gases issue from their 
chambers through reduction valves in proper proportions and again 
combine to water, freeing the amount of current absorbed in the 
decomposition of the liquid. The poles of this battery are faced 
with ° Platinmohr, black amorphous powder of platinum, which is 
at once a good conductor of electricity and a good catalysing 
agent, being used to a great extent in the making of sulphuric 
acid.” > 


Our Mineral Resources.—A new branch of the Ministry 
of Munitions has been established to deal with the examination 
and development of such mineral properties (other than coal or 
iron ore) in the United Kingdom as are considered likely to be of 
special value for the purposes of the war. The Minister of 
Munitions has appointed the fallowing gentlemen to act as an 
Advisory Committee on the development of mineral resources : — Sir 
Lionel Phillips, Bt. (chairman), Mr. F. J. Allan, Mr. C. W. Fielding, 
Mr. R.J. Frecheville, Prof. F. W. Harbord, Mr. F. Merricks, Sir 
Harry Ross Skinner, Dr. A. Strahan (representing the Geological 
Survey), and Mr. Edgar Taylor, together with a representative to 
be nominated by the Board of Trade. 


Prisoners of War Fund: Football Match.—An inte- 
resting event in connection with the effort being made by the 
Cardiff Erering Express to raise funds to send food to starving 
prisoners of war took place at Cardiff on Saturday. March 3lst, 
when members of the electrical industry in Cardiff and Bristol did 
their “bit” to further this worthy object. A Local Committee 
under the presidency of Mr. W. A. Chamen (South Wales Power 
Distribution Co.) and comprising representatives from every 
branch of the profession and industry, issued a challenge to similar 
representatives of Bristol to play an Association football match at 
-Cardiff. The challenge was enthusiastically taken up at Bristol, 
and a strong side was taken over to Ninian Park, under the 
captaincy of Mr. W. Wedlock (the Bristol City captain and English 
International). The “ Bristol City Electricals” ran out winners 
by five goals to love, and 2.000 spectators witnessed the match. 
Sir John Courtis, J.P. (chairman of the Cardiff Tramways and 
Electrical Committee) kicked off, and Sergt. Chalmers. D.C.M., per- 
formed a similar function at the commencement of the second 
half. After the match a dinner and smoking concert was held at 
the Queen's Hotel. at which the president and treasurer of the 
Cardiff Committee (Mr. W. A. Chamen) gave some interesting 
details of the results of the effort up to date. He announced that 
£170 had been cleared so far, and he had every reason to believe 
that a sum well exceeding £200 would be handed over. 


Legal.—Harry Longbottom, electrician, of Risca, was 
summoned, under the Factories Act, at Blackwood, for failing to 
take adequate precautions in “earthing” an electric cable at the 
North Risca Colliery. Mr. Horace Lyne said a man named Phillips. 
working a mortar mill, received an electric shock when trying to 
start the motor. which caused his death. The wires were not 
properly “earthed.” Mr. A. Prosser said defendant was much 
pressed by work, and it was a complete oversight that the wires 
were not protected. Defendant was ordered to pay £5 5s. Coste, 
there being no conviction. -South Wales Daily News. 

DUNDALK URBAN DistTrIcT CoUNCIL r. THE ATTORNEY- 
GENERAL.— Before Mr. Justice Barton. at’ Dublin, this matter was 
referred to last week. It was a proceeding brought against the 
Attorney-General, as representing the Crown. for a declaration that, 
under the Public Health Act and the Electric Lighting Acts. the 
Local Government Board were entitled, if they thought fit. to 
grant a loan to provide working capital. or working balance. to 
enable the electric lighting undertaking in Dundalk to be carried 
on, wages to be paid, and other expenses to be met. until the 
revenue could be collected. The Dundalk Urban District Council 
established an electric lighting scheme under a provisional order 
dated 1897. made in pursuance of the Electric Lighting Acts, and 
for that purpose borrowed a sum of £46,000, with the sanction of 
the Local Government Board. In 1914 the Council entered into a 
contract with the Great Northern Railway Co. to supply electricity 
to them for power and lighting at their works at Dundalk, at a 
minimum price of £1.800 a year. In order to enable them to carry 
out this contract. which was to commence a year after it 
was entered into, the Council would have to erect two Diesel 
engines, so as to ensure a continuous supply of current to the 
company. Owing to the war, it was found impossible to 
obtain both the engines, with the result that, instead of com- 
mencing their contract with the railway company in Sep- 
tember, 1915, they were not able to commence until September. 
1916. The Council, accordingly, lost the benefit of the large pay- 
ment from the railway company. In the meantime, as the contract 
been had entered into, and a loan had been obtained, the Council 
had to pay in November, 1916, to the lenders about £1,800 as 
instalment of the loan and interest. Owing to this state of affairs 
the estimated revenue was depleted, and the Council applied to the 
Local Government Board for sanction to a loan of £2,000, one of 


the grounds being that they were entitled to borrow such sum as 
would provide them with wérking capital, or working balance in 
each year in order to keep them going until such time as the 
revenue would be collected. The Local Government Board 
replied that they had been advised that under the Electric 
Lighting Acta they had no power to sanction such a loan. The 
question now before the Court was whether they had such power. 
For the Attorney-General it was argued that it was only for per- 
manent works, and not for working capital. that a ioan could be 
granted. 

During the argument Mr. Dickie stated that the case stated did 
not set out the specific point which he required to have decided -- 
namely, whether the Local Government Board had power to 
sanction a borrowing within the first six months after the under- 
taking had commenced. In these circumstances he applied for an 
adjournment until next sittings. when he would deliver pleadings 
in an action in the ordinary way. 

The adjournment was granted.— Freeman's Journal. 


Volunteer Notes.—First Lonpon EnGinger VOLUN- 
TEERS.— Headquarters : Balderton Street, Oxford Street, W. 
Orders for the Week, by Lieut.-Colonel Clay, V.D., Commanding :— 
Munday, April 9tk.—Headquarters Closed. Last Day of Easter Training at 


Esher. Parade Waterloo, opposite No. 5 Platform, 9 a.m. : 
RO tal Apru 11th.—Instructional Class, 615. Platoon Drill, Platoon 


o. 

Thursday, April 12th.—Platoon Drill, Platoons, Nos. 5 and 6. Signalling 
Class. Ambulance Class. 

Friday, April 13th.—Technical for Platoon No. 10, Regency Street. Platoon 
Drill, Platoon No. 9. Recruits’ Drill, 6.90. 

Saturday, April 14th.—N.C.O.'s Class, 2.80, ander Captain Bentley and the 
Instructor of Musketry. Subjects: Extended Order Driil and Musketry. 

Sunday, April 15th.—Orders will be posted at Headquarters. 


(By order), MacLeop YEARSLEY, Captain and Adjutant. 


The Metric System.—At the Conference of the Associa- 
tion of Chambers of Commerce, last week, it was resolved, by a 
large majority. that the Executive Council should be requested to 
arrange for the introduction of a Bill into Parliament to substi- 
tute the metric system for the present system of weights and 
measures, and to urge the Government to pass the measure duriny 
the present session. 

In the final report of the Dominions Royal Commission, to 
which we shall refer more fully in our next issue. the Commission 
states that many of the Dominions have passed resolutions in 
Parliament, or even permissive legislation. in favour of the decimal 
and metric systems, and there is clearly in the Dominions a con- 
siderable body of opinion in favour of the change. The Commissio | 
ig of opinion that the termination of the war will bring “an 
unequalled opportunity for securing this much-needed reform ` 
and recommends the Governments of the United Kingdom and th“ 
Oversea Dominions to co-operate in establishing throughout th- 
Empire a uniform coinage based on the decimal system, an! 
uniform weights and measures based on the metric system. 


Institution and Lecture Notes.—Institution of Elec- 
trical Engineers.—The following have been nominated by th: 
Council for the vacancies which will occur in the offices of 
president, vice-presidents, honorary treasurer, and ordinary mem- 
bers of Council on September 30th, 1917 :— 

President : Mr. C. H. Wordingham. 

` Vice-Presidents : Dr. A. Russell* and Mr. W. B. Woodhouse. 

Honorary Treasurer : Mr. J. E. Kingsbury.* 

Ordinary Members of Council (six vacancies): Messrs. L. B. 
Atkinson, W. A. Chamen.* J. S. Highfield, Lieut.-Colonel A. E. 
Le Rossignol, C.B., Sir W. Slingo,* Lieut.-Colonel H. C. Sparks. 
D.S.O., M.C., Messrs. A. P. Trotter, and B. Welbourn.* 


* At present in office. 


Appointment Vacant.— Switchboard attendant, for 
Lancaster (32s. 6d.). See advertisement pages to-day. 


Electrical. Trades Benevolent Institution —The annual 
general meeting will be held at the Institution of Civil Engineers. 
Great George Street, Westurinster, S.W., on Monday, April 16th, at 
2.30 p.m., Mr. A. A. Campbell Swinton presiding. 


s 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Tynemouth T.C. 
has resolved to advance the salary of Mr. CHARLES TURNBULL, 
electrical engineer, from £325 to £400 per annum. 

The Tramways Committee of the Walthamstow U.D.C. 
have decided that the salary of Mr. W. Murray, the tram- 
ways manager, be increased by £25, with a further increase 
of the same amount at the end-of 12 months. 

The Lighting Committee of Islington B.C. have conveyed 
to Mr. A. P. MacA.isTer, deputy electrical engineer, their 
appreciation of the services rendered by him, more particu- 
larly during the past year, inasmuch—as he has been fre- 
quently required to undertake full responsibility \for the con- 
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duct of the electricity undertaking, owing to the absence 
through illness of Mr. Gay, the chief electrical engineer. The 
Committee state that Mr. MacAlister has proved himself to 
be a most capable engineer, and has dealt with intricate 
matters affecting the management of the undertaking with 
conspicuous ability. l 

The Darwen Corporation proposes to pay a war bonus of 
£25 per year to the tramways manager, Mr. HoskEN. 

Mr. T. E. Bootnay, charge engineer to the Southwark 
undertaking, having resigned his appointment owing to ill- 
health, Mr. E. H. Sxook, of Southampton, has been appointed 
tə fill the position temporarily. 

Mr. ‘}Hos. Kors, the city electrical engineer, Bradford, is 
recommended for an Increase of £100, making his salary £900 
per annum; Mr. J. H. Suaw, the deputy engineer, is recom- 
mended for an advance of £100, making a total of £450; Mr. 
J. FaikbURN, electrical works superintendent, advance £50, 
making £350; and Mr. C. F. Atusopp, electrical department 
commercial assistant, advance £50 (£20 war bonus cancelled), 


making £300. 


General.—Congratulations to Mr. and Mrs. W. LLEWELLYN 
Preece on the occasion of their silver wedding. 

Mr. W. G. T. GoopMan, general manager of the Adelaide 
Municipal Tramways Trust, who intends to visit Great 
Britain, Canada, and the United States, has been appointed 
an honorary commissioner by the Deputy Governor (Hon. 
G. J. R. Murray) to inquire into and report upon the fol- 
lowing questions :—Electrification of railways, mechanical 
handling of coal, electric power in its relation to the develop- 
ment of industries, equipinent and management of engi- 
neering workshops, and the briquetting of lignite coal.— 
Commonwealth Engineer. 

Mr. W. C. CHaArreLL, the new assistant engineer in the 
State hydro-electric departiment, Tasmania, has taken up his 
duties at Hobart. 

Mr. HERBERT WILLETT, who has been in the service of the 
Edison Swan Co. for the past 25 years, has joined the Colours. 

At Preston Police Court, the Mayor presented Mr. W HITE- 
HEAD, an employé of Messrs. Dick, Kerr & Co., with the 
honorary testimonial and vellum certificate of the Royal 
Humane Society for gallantry in saving life. 

The following appointinents to the permanent Royal Aus- 
tralian Naval Radio Service were announced in January :— 


To be Radio Commander: Engineer Lieutenant FRANK 
GILLESPIE CRESWELL, R.A.N. To be Radio Lieutenants: 


ARTHUR FREDERICK NEWMAN, GEORGE JAMES WESTON. 

The Highways Committee of the T..C.C. recommends that 
Mr. G. H. Hump be appointed chairman of the Committee, 
and Mr. A. H. Scorr vice-chairman. 

Captain A. R. OWEN, trainways and marine claims super- 
intendent in the %J..C.C. tramways department, who has 
reached the age of 65, has been retired from the service. 

Mr. C. Jones, A.M.LE.E., of Cannock Chase Co., Ltd., 
and West Cannock Colliery Co.. who has been elected 
M.IL.E.E.. is nominated as president of the Warwickshire and 
South Staffordshire Branch of the Association of Mining 
Electrical Engineers for the 1917/18 session. 


Roli of Honour.—Tieutenant F. Raves, R.E.. who has 
died of wounds, was a son of Sir Vincent Raven, chief 
mechanical engineer of the N.E. Railwav. 

Lieutenant E. Dorvoras Cor, R.G.A.. has been wounded in 
action. He has acted as captain since he went to the Front, 
and was engaged in the electricity department of Blackburn 
Corporation prior to the war. 

Gunner E. G. Crossiry, R.F.A., reported in hospital suf- 
fering from septic poisoning in the legs, was formerly at the 
Bradford Corporation electricity works. 

Second-Lieutenant H. W. Httcuinson, who was killed on 
March 13th, aged 19,.was the youngest son of Sir Sydney 
Hutchinson, late Director-General of Telegraphs in India. 


Obituary.—Mr. ARTHUR BrOoOkKER.—The unexpected death 
of Mr. Arthur Brooker, in the prime of life, in the very acme 
of his vigour, and when one and all anticipated for him a ripe 
old age after a life of strenuous, fruitful labour, has come 
as a great shock to his very wide circle of friends, but more 
especially to those who were associated with him in his 
carher days. Fle joined the Telegraph Department of the 


Post Office Service in May, 1878. and at the very commence. 


ment of his career gave strong indications of a distinct per- 
sonality which was destined to bring him prominently before 
his fellows. He came of a long-lived stock—both dis parents 
excecded the allotted span—he was well to the fore in athletic 
sports and competitions, he lived a clean, wholesome life; 
and these facts, which were generally known, made all the 
more painful his untimely death at the comparatively early 
age of 53. The Telegraphists’ School of Science, which was 
established at the Central Telegraph Office in 1876 as a 
pioneer in the cultivation of a sound training in the funda- 
mentals and technical applications of electrical science, soon 
clainned his attention, and he speedily became an ardent 
student, securing many successes in physics and inathematics, 
and in several technical subjects. Among his successes, he 
cained a bronze medal and £3 prize in the City and Guilds 
examination in telegraphy, and the first prize in the honours 
grade of electrical instrument making, consisting of a hronze 
medal and £5. In 1889 he became an instructor in the 
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‘where the Anglo-Saxon tongue is understood. 


School in mathematics and laboratory practice, and the fol- 
lowing year he was made chief instructor. He was also on 
the staff of the People’s Palace and the Currie School of 
Engineering as instructor in electrical engineering. During 
the remaining years of the existence of the School, which was 
closed in L808, he was a most loyal supporter of the principal, 
an enthusiastic teacher, and a personal friend of the students. 
His methods were marked by a decided originality which 
proved eminently successful, and which helped materially in 
the phenomenal successes attained by the students during 
their training, but more especially in after life, when those 
students became the scientific backbone of what is universally 
regarded as the most advanced and most up-to-date telegraph 
adnunistration in the world. His sclentihe attainments pro- 
cured for hin rapid promotion in the Post Office service. He 
had three promotions in less than two vears, and was largely 
responsible for the development of the present highly specialised 
testing branch, where the enormous supplies of apparatus 
and imaterial are tested and proved on scientific bases which 
are generally acknowledged by manufacturers as affording 
the best and fairest standards, and have been adopted by 
very many foreign and colonial administrations. It was, 
however, his association in the production of Slingo and 
Brooker’s “Electrical Engineering” m 1890 which brought his 
name more prominently before the public. The genesis of 
the book dates from a meeting of the would-be authors in 
the laboratory of the Telegraphists’ School of Science after! 
school hours, that is to sav. at 10.30 p.m., on February 28th, 
1559, when the decision to write the book was arrived at, its 
general scope and aun were determined, its contents page 
drawn up, and several chapters divided between the two 
authors. The zeal with which the two men worked can to 
some extent be realised when it is stated that the book was 
on sale at the end of February in the following vear, and 
reviews began to appear on the 7th of the following month. 
Within a fortnight of its publication (and the first edition 
consisted of 2.000 copies) the publishers notified that a second 
edition was in preparation. The book was the first of its 
kind; it broke quite new ground, it was written from begin- 
ning to end to suit the requirements and capacity of a parti- 
cular individual student, and he must have been fairly 
tvpical, for some 40,000 copies of the book have been disposed 
of, and its circulation has spread to every part of the world 
The sale was 
phenomenal, but perhaps the class who took to it most 
enthusiastically were the marine engineers. Every vessel as 
it was equipped with the electric light was also provided with 
its “Slingo and Brooker.” The general style of the book, 
its language, the analytical diagrams: and the simple illustra- 
tive calculations were all points which appealed to the prac- 
tical engineer, cut adrift as he was from every chance of 
appeal or assistance., Many a time has Brooker, when in quiet 
converse with old-time friends, referred to the meetings for 
proof-reading and for discussing debateable points of fact, 
theory, and phraseology, for these meetings often began at 
li pam., after a full day's work in the oftice, the laboratory, 
and the class-room., 
great in comparison, for a finn position in engineering bad 
been established, innumerable good and sincere friendships 
had been made, and an entrée gained into any assembly 
of men who valued hard work and good fellowship. After 
the publication of the book the authors entered into journal- 
ism, and contributed largely to the pages of the ELECTRICAL 
Review, one of the most important contributions being a 
series of articles on ‘* Storms and Telegrams," which appeared 
in the beginning of 1891, and which were translated and 
reproduced im the Journal Télégraphique of Berne. These 
articles brought the authors into an interesting tussle with 
the late Bir W. H. Preece. but thev had their effect. and 
resulted in more substantial methods of construction and a 
better svstem of maintenance. In IS89S Arthur Brooker 
revered his connection with the Post Office, and became works 
‘manager of the Peel Works of the General Electric Co.. Ltd.. 


Where he spent seven years in organising the factory. and- 


devoting himself to the wholesale manufacture of telegraph 
and telephone apparatus, of which he was able to bring down 
the cost very inaterially, and thereby to extend the opera- 
tions of the firm. In 1906 he joined the British Insulated 
Co. as assistant to Mr. Dane Sinclair, and on the formation 
of the Automatic Telephone Manufacturing Co. in 1912 he 
became its general manager, a position he retained until 
shortly before his untimely death as the result of a nervous 
breakdown. During these years he gathered ropnd him a 
staff of truly loyal assistants, who soon recognised his many 
good qualities, his readiness to take responsibilitv. and tn 
give them the benefit of his long and varied experience, and 
his sympathy with them in their difficulties and troubles. 
Since the ‘commencement of the war he had devoted the 
energies of his company to meeting the requirements of the 
Munitions Departinent, and his organising abilities in this 
direction were so outstanding, and his output of munitions 
so considerable and so good in quality, that he had already 
taken up an important position under the Ministry when 
his first and last illness overtook hiin. He leaves a widow 
who, since his marriage in 1905, has been a real helpmate and 
companion,’ to mourn his loss. 

Mrs. J. S. RawortH and family desire to express their 
thanks to those who have so kindly svympathised with them 
in their great bereavement. The number of letters received 
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18 80 great that they cannot at the moment be acknowledged 
individually; it is hoped that they will be in the future. 
_Mr. W. Batty.—The Times records the death of Mr. Walter 


‘Baily, fer - many -years - secretary -and vice-president of- the 
_ Physical Society, and inventor, of two-phase electric motors, 


at the age of 80 years.. - 


CITY NOTES. ` 


Mr. J. B. BRAITHWAITE, presiding at the 

City of London annual meeting, said that the d re- 
Electric Light- duced the loan from the bankers from 
ing Co., Ltd. £66,000 to £34,000 by the end of 1916, and 

it now stood at nothing. The gross 

revenue had increased by £21,116, due to the increase in price 
of which they had had nine months’ benefit. This year they 
would have it for the whole twelve months, which should 
enable them to maintain their revenue, and possibly show a 


further increase. The increase in cost of generation was 


£20,817. Rents, rates, taxes, management expenses, and 
special charges increased by £38,000. Including the balance 
brought forward, the total available revenue showed a de- 
crease of £22,284. They had reduced the allocation to depre- 
ciation from £50,000 to £40,000 this year, as they had 
debited £12,181 for war bonus to employés and allowances 


to employes on service straightaway to revenue instead of - 


carrying those items to a suspense account for writing off 
over a period of years. In 1915 coal cost £49,858, but in 1916 
it was £18,428 more, which was almost exactly the amount 
of the reduced net revenue. This increase in coal cost was 
chiefly due to the exceptional freights on sea-borne coal. 
Their works were put on the water to secure cheap coal, but 
they were now temporarily suffering from the fact that at 
present railway-borne coal was cheaper than sea-borne coal, 
because railway freights had not increased to the same extent 
as sea freights. When they got back to normal times they 
would again reap the advantage of water-borne coal. Sir 
Albert Stanley had stated that they would have to burn less 


coal. He (the speaker) knew from past experience that it. 


was & popular idea that the electric supply authorities of the 
country were the great offenders in that respect. As a matter 
of fact, all electric supply companies were great economisers 
of -coal. To illustrate this he gave figures drawn up on a 


very conservative basis which might easily have been made- 


to appear more favourable to the electric supply industry 
than they did. During 1916 there were used in electric supply, 
not including electric traction or electric railways, 2,000 mil- 
lion units. Taking a very low rate of production, say, only 
500 units per ton of coal (whereas, as a matter of fact, in 
power houses like their own the figure was very much nearer 
1,000 units than 500), that consumed 4,000,000 tons of coal 
during the year. Now, if there had been no electric supply 
the same needs would have been supplied with less conveni- 
ence, less value, and less efficiency. and would have required 
at least 9,000,000 tons to do it. The saving had, therefore, 
been by the use of electric, instead of other forms of energy, 
5,000,000 tons of coal, so that in seeking to reduce the con- 
sumption of coal by electric supply companies the authori- 
ties would be, so to speak, "killing the goose that lays the 
golden eggs.” They would be hitting the very people who 
were economising coal. Supposing the authorities said that 
they would restrict the supply of light by electric companies, 
with a view to economising coal, the effect would be either 
that they would increase the consumption of coal or that the 
people would have to go without light altogether, which was 
hardly possible indoors. This was very much more true in 
respect of electric power. In the case of this company, 55 per 
cent. of its supply was used for power and heating and 45 
per cent: for lighting. In regard to the future, they were 
extremely anxious not to increase the price further if it was 
possible to avoid it. Output had increased about 13 per cent. 
this quarter. 
At the annual meeting the CHAIRMAN 
Brompton and fraid that the vear had been one of excep- 
Kensington tional difficulty, and the result had 
. Electricity obliged them to recommend a reduction 
Supply Co., Ltd. in the annual dividend which had been 
regularly distributed for the last 13 years. 
This had. occurred in the year in which the Summer Time 
Act first came into operation. Whatever might be the effect 
of daylight-saving unon society at large—and he was inclined 
to regard it as decidedly beneficial—there could be no doubt 
that to the purveyor of artificial illumination it was an un- 
mitigated evil. It amounted. in fact, to an impairment of the 
statutory hasis of the electric lighting industry. for which it 
wag very difficult to find adequate reparation in an Increase 
of price. But the diminution in output from that cause was 
by no means the sole cause of the loss of profit. The war 
had compelled restrictions and economies in the consumption 
of light. and it had increased the cost of its production in 
consequence of a phenomenal rise in the price of coal, and a 
general increase in working charges. Tt had reduced income 
and increased expenditure. In spite of a steady growth in 
lamps connected, and of a 10 per cent. increase in price. and 
in spite also of the development of electric .cooking, which 
now amounted to over 10 per dent. of their total output, the 


falling-off in receipts was about £600. They burned less coal, 
but paid much more for the reduced quantity, and the account 
benefited by an allowance of £1,250 which they were able to 


. obtain for faulty delivery under contracts in the previous 


year. Thus the increased coal cost amounted to £500, and it 
would have been less but for a delay in the delivery of the 
new 1,500-kw. turbo-alternator owing to the difficult manufac- 
turing conditions prevailing. The new generating plant was 
now working most: satisfactorily, and was largely reducing 
their: coal cqnsumption This economy would result in a 
considerable saving. The coal position continued to be an 
anxious one, but they had a larger stock than at this time 
last year. The burden of administration devolving upon the 
reduced staff had been borne with.cheerfulness and devotion. 
Although, on account of the war, the progress of the Acces- 
sories Co. had been slower than anticipated, the manufac- 
turing side of the business especially having been curtailed 
owing to the difficulty in obtaining material and the prohibi- 
tion of imports, the undertaking was to-day working without 
loss, and the prospect, on a return to normal conditions, was 


satisfactory. 

Mr. W. F. FrapGate, ‘addressing the 
Charing Cross, recent annual meeting, first referred to the 
West End and death of Mr. R. Chadwick, who had been 
City Electricity a director for 22 years. In these times of 
Supply extreme difficulty, it had taxed the in- 
Co., Ltd. genuity and the work of all the members 
of the staff, and particularly of the engi- 
neer-in-chief, Mr. Kingston, and of the secretary, Mr. 
Stanesby; he could not speak too highly of their services, and 
of those of the staff under their control. Without careful 
co-ordinated work between the two important branches of 
the company—the secretarial and the engineering—they could 
not possibly have arrived at the satisfactory position shown 
in the accounts. The net revenue in the West End had in- 
creased by £2,700, and the total available net revenue was 
£71,640. That was arrived at after spending £10,000 on re- 
pairs and maintenance of the stations and mains in the West 
End during the year. In regard to the expenditure of £4,900 
on capital account, that was a very productive item, as it 
was on the erection of buildings in Short’s Gardens which 
were already let at remunerative rentals. In the case of the 
City undertaking, the results were equally satisfactory, the 
net revenue having increased by £1,758. In addition to 
carrying forward £18,000, and transferring a large sum to 
reserve, they had spent £15,000 in keeping the plant and 
mains in an efficient state of repair. Comment wae usually 
made as to there being no depreciation fund in connection 
with the City undertaking. It was, perhaps, better there- 
fore to explain that, having regard to the form of the Provi- 
sional Order, they were advised that no depreciation fund was 
necessary, and as they did not divide their profits, but simply 
paid the dividend on the preference shares, and carried the 
rest to general reserve, it seemed immaterial whether there 
was æ depreciation fund or not. The balance of general 
reserve was £104,562. In regard to the general state of the 
company, they did not feel any great nervousness for the 
future. They quite appreciated that the task before them 
and the staff was still a heavy one, but they honestly believed 
that there would not be any danger of the company doing 
otherwise than passing safely through this very trying period 
and emerging from it stronger than ever. Their position had 
never been stronger than it was at the present moment. 
Under war conditions nothing in the way of an amalganiation 
or a working together of the companies was possible. They 
had, however, through the committee of the companies, of 
which he was chairman, been able to secure an increase in 
the excess profits standard from 64 to 7} per cent. The 
company was not materially interested, as he was afraid there 
would be no excess profits during war-time, but it was 3 
matter of principle. It appeared to them unfair that the taxa- 
tion of a company which had only a provisional order for a 
limited period should be put in the same position as a com- 
pany with a perpetual existence. The application was made 
practically on the part of the whole of the London companies. 
He hoped that all those companies would see their way to 

work together in the future. 
Presiding at the recent meeting, in Ton- 
Coalite, Ltd. don. Mr. H. Witimotr said that there 
could not be any marked change in the ~ 
finances of the company until the works at Barnsley were in 
full operation and proved the process to have the value that 
they attached to it. They hoped the plant would start work- 
ing soon; the delay in its completion had been due chiefly 
to labour difficulties and war conditions. Now that every 
civilised nation had become alive to the vital importance, not 
only of conserving its coal energy, but of providing cheap 
power for every form of industrial enterprise, ar well as to 
the enormous value attaching to the recovery of the many 
valuable by-products from coal distillation, .it was manifest 
that low temperature carbonisation must progress by leaps 
and bounds. They had the priceless advantage of being the 
first in the field to prove both the practicability and econo- 
mical advantages attaching to low temperatute distillation as 
carried out by this process. The Government was carefully 
watching the development, and a very important committee 
had been appointed hy the Board of Trade to deal with the 
economical supnly of electric power for all ‘clanses of con- 
sumers in the United Kingdom. They were perfectly satis» 
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fied that their process would give the country cheap electric 
wer, whieh was the greatest economical factor we had to 
fs from now onwards, and, in addition, all the many by- 
products obtained from low temperature distillation, such as 
motor spirit and the heavier oils, that the country was im- 
-perting at the present time at an enormous cost, in addition 
to-which there were the other valuable by-products. for which 
there was practically an unlimited demand. The British 
Coalite Co., with which they were naturally closely allied in 
interest, appeared to be on the eve of reaping some advantage 
from the seed it had plentifully sown. That coinpany, which 
owned the British rights for the processes in respect of 
which the company controlled the foreign patents, was 
arranging to grant a licence for the use of the process for the 
United Kingdom to a development company which was about 
to be formed, with which very powerful interests were con- 
nected, with an issue capital of a least £50,000, part of a 
nominal capital of £100,000, on terms that should be mutually 

satisfactory. . 
The Aluminium und Magnesium Fabrik 


German of Hemelingen, Bremen, records net profits 
Electrical of £19,000 for 1916, as compared with 
Companies. £16,000 in 1915. The dividend recom- 


- mended is at tire rate of 15 per cent., as 
compared with 15 per cent. in the preciding year. 

The Deutsche Kabelwerke A.G., of Berlin-Lichtenberg, 
realised gross profits amounting to £67,000 in 1916, as against 
: £74,000 in the previous year, the works having been well 
occupied during the year. As the plant has already been 
entirely written off the books to the nominal sum of 1s., the 
only provision made for depreciation last year is £1,500 for 
buildings. The net profits are £31,000, as compared with 
£35,000, and the dividend is at the rate of 8 per cent., this 
contrasting with 6 per cent. in 1915. | 

The directors of the Kabelwerk Duisburg A.G. report gross 
profits on manufacturing of £119,000 in 1916, as compared 
with £114,000 in the preceding year. After making various 
appropriations and setting aside £5,400 for depreciation, as 
against £5,600 in 1915, the accounts show net profits of 
£74,000, as contrasted with £81,000. It is proposed to pay a 
dividend of 16 per cent. and a bonus of 9 per cent., making 
25 per cent., as against 18 and 12 per cent. respectively in 
1915, or 30 per cent. together. 

The Elektro-Osmose Gesellschaft, of Berlin, which was 
formed an 1913, reports that notwithstanding difticultics in 
working, it was possible for the company to carry out much 
. scientific work and many experiments in 1915-16, and to bring 

them in part to a final conclusion. The Kaolin Elektro- 
Osmose Co. made further progress, whilst the plant of the 
Westerwald Elektro-Osmose Ton Gewerkschaft is shortly to 
be put into operation. The accounts of the Berlin company 
show a small profit for the year, this comparing with a loss 
of £14,000 in 1914-15. 

The Brandenburg Carbid und Elektrizitats Werke, of Ber- 
lin, report that the production of carbide in the vear ended 
-on March 31st, 1916, was less than in the preceding twelve 
months, owing to the unfavourable water conditions, particu- 
larly in Norway. Nevertheless, good results were obtained in 
Germany as a consequence of the higher sale prices. A fur- 
ther large increase took place in the supply of electrical 
energy despite the difficulties of extending the overhead net- 
work on- account of the war. The net profits amount to 
£14,000, as compared with £15,000 in 1914-15, and a dividend 
at the rate of 7 per cent. has been declared, as in the previous 
year. 

The Grosse Berliner Strassenbahn A.G. intimates that, 
despite the considerable auginentation in the car mileage run 
in 1916, and the expansion in the receipts by nearly £300,000, 
the company is compelled to reduce the rate of dividend from 
6 per cent. in 1915 to 4 per cent. for last year owing to the 
growth in the cost of materials and wages, and the excessive 
provision necessary for depreciation due to the extraordinary 
wear and tear of the tracks and cars. 
avoided by the suspension of legal restrictions so as to permit 
of the overcrowding of cars, the greater use of trailers, and 
the stoppage of working in the case of unprofitable lines. 

The Ges. fur Elektrische Hoch und Untergrund Bahnen, of 
Berlin, announces a dividend of 3 per cent. for 1916, as com- 
pared with 4 per cent. in the previous year. It has been 
necessary -partly to draw upon the balance brought forward 
from 1915 in order to pay the dividend owing to higher work- 
ing expenses, and notwithstanding the fact that the trafhe 
receipts on this underground and high-level railway increased 
from £458,000 in 1915 to £526,000 last year. The trafie has 
further increased in the present year. but this has not equa- 
lised the further rise in wages and the prices of raw mate- 
rials, and unless the fares are advanced a further decline in 
the net revenue is held in prospect for the current year. _ 

The Sachsenwerk, Licht und Kraft A.G., of Niederacdlitz, 
Dresden (the former Kummer concern), reports an increase 
in the turnover in 1916 to £2,000,000 as a result of extensions 
of the works and the greater degree of activitv. After allo- 
cating £72,000 to depreciation, as against £24 000 in 1915, the 
accounts exhibit net profits of £53,000, as compared with 
£47,000, and the directors recommend a dividend of 20 per 
cent. on the share capital of £225,000, as contrasted with 18 
per cent. in 1915. It is now proposed to increase the share 
capital by £150,000, and the board suggest that part of this 
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A deficit has only been, 


sum should be provided by the acceptance by shareholders 
of the dividend in the form of new shares. 

The directors of the Norddeutsche Kabel Werke A.G., of 
Neu-Kolln, Berlin, which was formed in 1914 with the co- 
operation of the Mix & Genest Co., the Town Council of 
Neu-Kolln, and the Mansfeld Copper Co., state that the 


“working results in the year ended on September 30th, 1916, 


were satisfactory, having regard to the disturbance caused by 
the removal of the works from Schoneberg to Neu-Kolln, 
Which was completed at the beginning of last summer. As 
net profits, the accounts show the sum of £11,000, as con- 
trasted with £6,500 in 1914-15, and a dividend at the rate of 
10 per cent. has been declared on share capital of £52,000, 
and 24 per cent. on £22,000, as against 8 per cent. It is pro- 
posed to increase the share capital by £50,000, so as to be 
able to execute larger Government orders. 
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Llanelly and District Electric Lighting & Traction Co., 
Ltd.—Mr. A. R. HOLLAND, at the annual meeting, said there 
was a more satisfactory showing than for 1915, owing to an 
all-round improvement in electricity supply and tramway 
sections. Coal cost approximately 60 per cent. more than in 
pre-war times, and nearly 30 per cent. more than in 1915. 
Labour conditions were extremely ditheult. Women con- 
ductors had been employed on the cars with some success, 
and the directors were watching the labour question very 
carefully. New power consumers were being secured at 
satisfactory rates under long-term contracts, which showed 
that the business was of a permanent nature. Extensions to 
the power station plant would be jn service toward the end 
of April, and this should have a favourable effect on the 
current year’s results. 


Salisbury Electric Light & Supply Co., Ltd.—Mr. C. J. 
Wooprow, addressing the annual meeting, referred to the 
difficulties of the year. ‘They looked forward to a great im- 
provement after the war. They had reluctantly come to the 
conclusion that the price of current must be raised, but the 
increased price did not cover the cost of production. Mr. 
GRIPPER said that they sold exactly the same number of units 
last year as in'1913, and they received £9,630, against £9.040 
in 1913. Their expenses, however, increased by £1,500. 
Though the income was larger-by nearly £600, the profit was 
nearly £900 less; that was why they must increase the charge, 
but only for the period of the war, he thought. 


Dublin and Lucan Electric Railway Co.—The company 
keld its annual meeting on March 29th. The trafie receipts 
during 1916 increased by £104, and the expenditure by £452 
owing to enhanced price of coal and other materials. Coal, 
which averaged £752 for twelve vears prior to the war, rose 
to £2,572 for 1916. After paying debenture interest, £313 is 
to be carried forward, the paviment of the cum. pref. divi- 
dend being postponed for the present. The mileage had been 
somewhat reduced, and that had to some extent. reduced the 
expenses without reducing the receipts. Passenger fares and 
goods rates had been slightly increased. It was observed 
that the company’s line was the only one in Dublin that 
maintained a continuous service during Easter week last year. 


Slough and Datchet Electric Supply Co., Ltd.—During 
1916 the connections increased by 8,275 lainp equivalents (30 
watts). The units sold inereased from 1,070,927 to 1,367,557, 
and the revenue from £9,625 to £12,012. The increase of- 
£2,387 in revenue is due to the large sale of current for 
power, and to the bulk supply to the Windsor Co. Receipts 
from lighting supply were reduced by £600. The increased 
revenue bas been more than neutralised by the high prices 
of coal and fuel oil, &e. The net profit available is £3,487, out 
of which £1,590 is put to depreciation and reserve, 3 per cent.. 
less tax, is paid on the shares, and £192 is to be carried for- 
ward. Mr. Prior resigned the chairmanship, and -Mr. Jacka- 
man has taken his place. 


Windsor Electrical Installation Co., Ltd.—The profit for 
1916, including £779 brought forward, was £4,516. After 
paying debenture and other interest £560, preference divi- 
dend £912, putting £1,500 to depreciation, renewal and re- 
serve, paying £250 directors’ fees, and 2 per cent., less tax, 
on the ordinary shares, £519 is to he carried forward. Light- 
ing restrictions and the Summer Time Act reduced receipts 
from the more remunerative class of consumer. Owing to a 
large increase, however, in the sale of cheap power units, the 
net receipts show only a small reduction in revenue. Cost 
of fuel and other materials considerably increased the work- 
ing expenses and seriously affected the profit. 


Urban Electric Supply Co., Ltd.—The gross profit. for 
1916 was £64,983. as against £68.513 for 1915. After deduct- 
ing expenses, the balance is £61,772. Interest and debenture 
stock redemption absorb £43,748; £10,000 to reserve for depre- 
ciation: 2$ per cent. is to be paid on the preference shares 
(£6,250), and £1,774 carried forward. The directors regret- 
that under existing conditions they do not fee] justified ìn ` 
paying the preference dividend in full. We shall publish the, 
usual table of results of the various undertakings next week. 


Australia: Electric Light & Power Supply Corpn., Ltd.— 
The directors have been authorised to issue 60,000 £1 shares. 
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Commonwealth Edison Co.—The accounts for 1916 show 
æ total income of $6,498,806, as compared with $6,519,462, 
and after providing for dividends amounting to 8 per cent., 
the same as for each of the two preceding years, there re- 
mained a surplus of $732,301, increasing the total surplus 
brought forward to $5,175,264.—Financial Times. 


Russia.—The Industrial and Electrical Constructions Co., 
Ltd., Petrograd, began business in January. 

The .Tabreer Electrical Stations © Otes“ Co. is being 
formed; capital, 2,000,000 roubles. 

The Russo-French Electro-Mechanical Co., Petrograd, began 
operations m January. 


Tramways & Light Railways Estates Co., Ltd. — The 
total revenue for the year was £804. The surplus is £619, 
plus £558 brought forward. A dividend of 3 per cent. 1s t 
be paid, and £626 carried forward. 


Vickers, Ltd.—Final dividend for 1916, 1s. 6d. per share 
(free of tax) on the ordinary, making 12} per cent. for the 
year. | D 

S. Smith & Sons (Motor Accessories), Ltd.—Interim 
dividend, 9d. per share, free of tax, for half-vear ended Janu- 
ary 3lst. 


Anglo-American Telegraph Co., Ltd. — Interim dividend 
for the March quarter, 15s. per cent. on the ordinary stock 
and £1 10s. per cent. on the preferred stock, less income tax. 


STOCKS AND SHARES. 


SATURDAY AFTERNOON. 


War Stock naturally monopolises most of the attention in 
the investment markets for the time being The quotation, 
after giving way, recovered to within 4 of its issue price; 
and the effect upon other high-class securities may,now be 
written off. as virtually nil. People who sold good stocks in 
order to invest their money in the War Loan are beginning 
to ask whether they were not a little hasty, and the demand 
now runs on debenture and preference shares that were 
pressed for sale what time the War Loan lists were open. 
The tone throughout the market is good, the excellent news 
from the Western Front and from Syria being a stimulus to 
investment of the large amounts of money which are avail- 
able—more particularly in the Northern provinces. 

Home Railway Stocks are slightly disturbed by the an- 
houncement of the Board of Trade that it is desirable there 
should be no extra travelling at Easter, and that no relaxa- 
tion of the higher fares must be expected during the summer 
months. Why this should have affected prices it is difficult 
to say, because it makes little difference to the companies 
themselves, so far as dividends are concerned. Underground 
Electric incomes weakened because of the withdrawal of 
some of the ‘bus services, and the probability of yet other 
routes being re-arranged in consequence of the necessity for 
conserving petrol. National Steam Cars, by the way, have 
improved for this reason. 

The market. for electricity supply shares is very firm, and 
buyers are beginning to put in an appearance, only to find 
that holders are anything but willing to sell at the current 
levels. This is as good evidence as could’ be desired of the 
faith which investors have in the market, because there are 
several influences at work—e.g., the Daylight Saving, the 
calling-up of more men, the difficulties connected with coal— 
which are scarcely bull points for the industry at present. 
They are purely temporary influences, of course, though it 
may be assumed that Daylight Saving will continue long after 
the war is over. The earnings of the various supply com- 
panies are greatly helped by the demand for power; and this 


` should prove the mainstay of profits while the lighting re- 


ceipts suffer from -war conditions. 

In view of the difficulty that there is of obtaining good 
stock, we hope it may be of use to set out a few investments 
which are actually on offer in the market at’the moment. 
Securities are so quickly snapped up nowadays that before 
these lines appear some of the instances noted may have 
been taken; but as we write, the following can be obtained :— 


Stock or share. Price. Yield. D vidends able. 
Bournemouth & Poole 2nd es 
Preference ... ais - 9% £6 5 0 March, Sept. 

British Electric Traction 


44 % 2nd Debenture  ... 70 6 8 6 
British Westinghouse 4 % 
Debenture ... . 


May, Nov. 


68} 5 16 9 Jan., July. 


Chelsea 6 % Preference ... 43 6 3 0 Jan., July. 
Electric Construction 4 % 

lst Debenture oa .. 68 517 9 Jan., July. 
London & Suburban Traction 

44% lst Debenture wee 65} 617 6 Jan. July. 
Metropolitan Electric Trams i ' 

5% Debenture.., we RI 6 3 6 Jan.. July. 
Winnipeg Electric 4} % 

Debenture ... a e. Tl 6 7 0 April, Oct. 


We have confined ourselves to fixed-interest stocks and 
shares, but in the Ordinary list there are attractive purchases, 
though it is more difficult to set out a selection of these for . 
the oe reason that there are comparatively few actually 
on offer. 


The price movements this week in our tables are tiing 
e 


With Easter so near at hand, the ordinary reason tor quietu 


would be to ascribe it to reluctance on the part of the buyer 
to be bothered with stocks and shares on the eve of the 
holiday. This, however, can scarcely be advanced at the pre- 
sent time as acting upon the stock markets, for volunteering 
and allotment-digging will take the place of seaside holidays 
ri vear, and these call for less interruption than the latter 

o. 

However, the fact remains that business is quiet, except 
in the rubber share market. The activity here continues 
apace. Prices gave way on a shrinkage of orders, but as soon 
as the demand was resumed, they started to recover. Although 
not so buoyant as it was a fortnight ago, there is plenty of 
resiliency in the market. Tin shares are mostly better, thanks 
to the big rise in the price of the metal: and the recent 
improvement in copper shares is yet more than maintained. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home Eusoraicrry OompPanigs, l 
Dividend Pri 


ce 
(Fat, Mar, 31, Rise or fall Yield 
1916. 1936 1917. this week, p.o. 


Brompton Ord ee ee 10 9 6 ne £7 11 0 
Charing Cross Ord . 6 5 xd — 713 10 
do. do. do. 4§Pref.. 44 44 Bra — 713 
Chelsea ee ee oe ee 4 8 8 snn: 6 18 4 
City of London .. ..  .. 8 8 11g xa + 3 7108 
do. do. 6 per cent. Pref. 6 6 xd — 681 
County of London as ie 1 7 i — Í 618 8 
do. 6 percent. Pref. 6 6 9 + 6 6 l 
Kensington ee ee 7 10 — 5 11 ` ? 
London Electric .. iii ale 8 8 i = NU 
do. do. 6 per cent. Pref. 6 4 83 = 568 
ao sa i u i Hy = ; : A 
Oo. per cen @ — 
St. James’ and ban Mall ae 8 8 62 — 610 8 
South London ee ee ee 6 5 93 xd T 7 5 6 
South Metropolitan Pref. s 1 7 9'/- —_ R19 4 
Westminster Ordinary .. ae q 7 | - 6 6 9 
TELEGRAPHS AND TELEPHONES, — 
Angilo-Am. Tel. Pref, ee os 6 4 a = 6 q 8 
do. Def. ee oe 88,6 13 22 E 6 16 4 
Chile Telephone .. ae a 8 8B RiR -— 6315 8 
Cuba Sub. Ord. ae eo ee 6 6 ? : =. 6 13 4 
Eastern Extension ss és 8 8 1 = %16 4 
Eastern Tel. Ord. ee ee 8 8 1£9 TST ek 15 1 
Globe Tel. and T. Ord. .. ce: 1 7 ng +3 "6 u 6 
do. Pref. oe 6 6 9a = 66 4 
Indo-European .. oe - 18 18 464 — 619 9 
Marconi oe oe ee ee 10 10 ats — 8 it 0 
New York Tel. a ee ee 44 44 1- —_ 4 9 0 
Oriental Telephone Ord. .. 10 10 2% — 414 1 
United R. Plate Tel. oe ee 8 8 64 — *6 3 0 
West India and Pan. ee ee 64. 6d f one 3 13 6 
Western Telegraph aa as 8 8 18? xd +4 *% 16 4 
Homm Rais, 
Central London, Ord. Assen 4 é 605 = 6 8 0 
Metropolitan sà ee se 1 1 a4 + 3 480 
U à do. Paa ee oe ad Ni S — Nil 
nde un ectric Ordinary — Nil 
do. do. “A” .. Nil Nil b'- - = Nil 
do. do. Income 6 6 78} -$ 670 
Forzien Taams, &0, 
Dividend 
PREN 
1914. 1916. 
Adelaide Sup. 6 per cent. Pref. 6 6 5 + rR 6 00 
Anglo-Arg. Trams, First Pref. am 911 4 
do. Ind Pref. ee = — 
do. 6 Deb. eo 6 6 64 — q 15 0 
Brazil Tractions ee ee ee 4 4 466 = 8 13 0 
Bombay Electric Pref . 6 6 10 = 6 0 0 
British Columbia Elec, Rly. Pice. 6 6 62 — 8 l 4 
O. do. ferred — Nil 45 -l Nil 
. do. Deferred — Nil Bh = Nil 
Mexico Trams 5 per cent. Bonds — N 274 — Nil 
0. 6 per cent. Bon — Nil 96 — Nil 
Mexican Light Common és Nil Nil q oes Nil 
do. Pref. se ee Nil Nil 1 —~- Nil 
do. Ist Bonds ee Nil Nil 97 - — 
Maworacronimne OOMPANIRS, è 
Babcock & Wilcor è oe lé 16 ath +a & 6 0 
British Aluminium Ord 5 6 1 28 — ~ 9 U4 
British Insulated Ord. .. 15 i 122 — 617 3 
British Westinghouse Pref, .. h 7 24 xd — 6 0 0 
Callenders .. ee ae ee 15 20 12 ee q 18 6 
do. 5 Pref, ee ee 6 6 4 —_ 6 6 0 
Castner-Kellner .. Ss .. 0 N 8f == 618 0 
Edison & Swan, £8 paid . Ni — a _ Nil 
do. do. fullypai@ |, Nil — TE s Nil 
do.. do. 4 percent. Deb, 4 4 6b — 6 18 
Electric Construction .. ss 6 1 t — 710 0 
Gen. Elec. Pref. ee ee ee 6 6 9 = 6 6 4 
do. Ord. ee ae 10 10 14 m; 6 18 9 
enley ee ee ee ee 20 25 —. 8 1 8 
, do. 4 Pref, ee ee 43 43 4 =: 5 19 é 
India-Ru ber ee ee ee 10 10 11% b 8 8 4 
. Telegraph Con .. 2% @ 86 _ 618 4 


* Dividends paid free of income-tar. 


Summer Time.—Summer time is to be re-introduced on 
Sunday next, April 8th. The clock will be put forward one hour 
at 2a.m. Normal time will be resumed on the morning of Monday. 


September 17th. In Germany a similar change will be made on 
April 15th. 
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SOME NOTES ON BONDING AND 
EARTHING THE LEAD SHEATHING OF 
UNDERGROUND CABLES, WITH 
SPECIAL REFERENCE TO SOLID SYSTEMS. 


By G. W.S. 


Tux practice of bonding the lead sheathing of underground 
cables across joint boxes is now commonly adopted, and the 
need for doing this is largely recognised. The days when 
it was considered sufficient that the lead of a -75 concentric 
cable should be made continuous by a bond consisting of a 
single strand of 18 8.w.G. copper wire tacked on to the lead 
of the cable with hard solder are now over, it having been 
found by bitter experience that such bonding, so far from 
being of any service, is a positive danger to the cable 
system. It might, indeed, be said that the bonding and 
earthing of cable leads has.become-an article of faith with 
many mains engineers, inasmuch as it is seldom considered 
what is the reason for bonding and earthing, whether there 
isany necessary connection between the two, and whether these 
practices should be universally applied. 

The reason or object of bonding electric cables may be 
briefly stated to be to enable all parts of the lead sheathing 
of a cable system to be maintained at approximately the 
same potential, and in good condition, notwithstanding that 
a heavy fault current may be flowing. If the cable leads 
are earthed in addition, such potential will be approximately 
that of earth. To fulfil this condition, obviously bonds of 
ample cross-section are necessary, and, more important still. 
the connection of the bond to the lead of the cable must be 
efficiently made. Many a bond of ample size has failed on 
the passage of a considerable fault current, through being 
simply tacked on to the lead, the joint of bond to lead 
having become heated and the bond isolated, with, of course, 
serious damage to the lead, and the creation of another fault, 
maturing either at the time or some months later. Bonds 
should, therefore, be secured to the lead of a cable by being 
made to embrace the whole circumference, the joint then 
being plumbed, and an ample amount of metal being used. 


Earthing the lead of cables that are armoured and laid ` 


direct in the ground, and of those drawn into conduits, can 
be well understood. In these cases the lead is uninsulated, 
and it is essential, in order to avoid stray currents getting 
on to or leaving the lead, to maintain the same at earth 
potential. In the case of cables laid on the solid system, 
the reason is not so‘ apparent. The whole object of the 
care taken in laying cables on the solid system seems to be 
to insulate the lead efficiently. The numerous precautions 
requisite to be taken in filling the channels, and the use of 
asphalt or stoneware bridges that now characterises the 
best practice, all suggest the question why, having been at 
such pains efficiently to insulate the lead of the cables, we 
should be so careful to earth it. 

The earthing of the lead of a solid system of cables 
occurs at each service, or other buried box, if, as is the 
usual custom, these boxes are bonded to lead, and through 
the lead of the feeders to the earth plate at the works, 
It is readily seen that, by insulating the lead of the cable from 
the various boxes, and by removing the earth connection to 
the lead of the feeders at the works, the metallic sheathing 
of the whole of the cables of a well-laid solid system would 
be insulated from earth. 

The question immediately arises as to what degree of 
insulation could readily be maintained. By the use of 
boxes with the compound pocket type of gland, it should not 
be difficult to design an insulating bush of suitable 
shape and material to maintain good insulation between 
the lead of the cable and the iron of the box. To 
make a sound job, and to obtain additional security, 
6 in. of the channel on each side of the box could be 
filled with box compound instead of pitch. It would, of 
course, be inadmissible to connect the lead of any branch 
cable with the lead of the main, unless the branch were laid 
solid. This would present no difficulty where iron service 
boxes were used. If, however, -service joints of three or 
four-core distributors were covered by lead T-sleeves it 
would be quite possible, by removing a narrow strip of lead 


from the branch cable near the sleeve, to maintain the insu- 
lation of the distributer lead. The break of the lead of the 
service cable would be covered by an insulating sealing 
fitting, such as is used for isolating the lead of traction 
feeders into short lengths. This fitting, being pitched in 
with the T-sleeve, would make quite a sound job. The 
lead of the armoured cable service would, of course, have to. 
be earthed, and this would be done by bonding it to the 
service box, and also, if thought desirable, to the water 
main inside the building. It would not be possible to 
maintain such effective insulation of the lead of the distri- 
butor if the boxes used were of the brass gland type. 
Although the brass gland could be insulated from the box, 
to do so would really sacrifice all the advantages of this 
type. Experience has proved however that, given a careful 
jointer, a box of the compound pocket gland type will make 
as sound a job as one of the brass gland type, without call- 
ing for so high a degree of skill, the plumbing of the brass 
glands, especially when these are large, being an operation 
requiring a first-rate plumber. 

With a system of cables arranged as described above. 
breakdown of the insulation of the conductor at any point 
would not, normally, result in any leakage current, and 
consequently could go for a long time undetected. Should, 
however, the insulation of the lead fail at this or at 
any other point on that particular length the conditions of 
a system with earthed but unbonded leads would be partly 
reproduced with the attendant evils. It therefore becomes 
essential to have some means of checking the*insulation of 
both the conductor and the lead. Regarding any particular 
length of cable, it is quite apparent that if the conductor insu- 
lation be faulty, and that of the lead be good, the lead will 
become alive. By testing the lead, first for potential then 
for insulation, an excellent knowledge is obtained of the 
state of the particular length. With the lead of the cables 
isolated at each box, it is impossible to apply such a test. 
If, however, the lead of the cable be bonded at each box, 
but with an insulated bond, and, furthermore, if in each 
disconnecting box the lead of each way be connected to an 
insulated terminal, it is possible for a box inspector to test 
with test lamps, or, more accurately, with a voltmeter, the 
insulation of conductor and lead of each length of cable on 
the system. Should the lead be found alive a conductor 
fault would be indicated, and this would be tested for in 
the usual way, the lead being meanwhile earthed at one dis- 
connecting box. In case of an earth on the lead being 
indicated, this would point either to a neutral fault or to 
damage to the channel at some point, which would be found 
by locating the fault on the lead, one of the outers being 
used as a return wire, the neutral conductor meanwhile 
being connected. . | 

The provision of an insulated bond at each box should 
be a comparatively easy matter. The bond would be wiped 
on to the lead of the cable at a point that would come inside 
the box close to the gland, and would be of ordinary insu- 
lated cable. The attachment of the bond should be done 
before the lead of the cable is removed for sweating of 
fittings. This method of bonding would necessitate the 
use of a box slightly longer than would otherwise be 
required, and on completion of the job the bond would be 
in the box surrounded by compound. 

The system can easily be extended by connecting together 
the leads of the cables in the disconnecting box in the same 
way as are the conductors, and, in the feeder pillars, by 
connecting the leads of the various distributor ways to the 
lead of the feeder. The lead of cach way from the feeder 
pillar should be isolated from all other ways of the same 
or of other feeders in the various boxes, as this will 
considerably expedite testing operations. The feeder leads 
at the works can then be connected to a terminal board, 
so arranged that daily tests of the potential and insulation 
of each feeder lead can rapidly and conveniently be made. 
As in the case of services, it is essential to break the con- 
tinuity of the feeder lead before it leaves the channel to 
enter the cable subway, the lead in the cable subway being 
earthed in the usnal manner. The earthing of feeder 
pillars and disconnecting boxes would have to be efficiently 
carried out. This could best be done by bonding to the 
nearest water main. 

As an alternative to the above method! of connecting up 
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the lead of the feeder cables in the works, a system’ could 
be arranged by which they were connected, each through a 
switch, to a bus-bar, which bus-bar would be put to earth, 
through a resistance, in a similar way to the neutral of 
a three-wire system. With this method, the lead of the 


cables would be maintained normally at earth potential, 


and by connecting an ammeter between the bus-bar and 
earth, faults on the conductor would be at once indicated 
by the passage of a current through the ammeter. By 
opening the various switches, this fault would at once be 
localised to a particular feeder, and by testing the various 
ways at the feeder pillar, to the particular section. The 
further localisation to the shortest length would be a simple 
matter. Faults of the insulation of the lead would be 
tested for, at the works, by opening the various switches 
and testing with lamps. In case of a fault being indicated, 
it would be followed up as before. As each way in the 
feeder pillar is entirely isolated, the tracing of a faulty 
length will be a very simple matter, and will take little 
time, especially if the feeder pillars are provided with an 
ample number of ways. 

A difficulty arises in connection with a system as outlined 
above when any work, such as connecting a service, which 
requires the lead of the cable to be exposed, has to be carried 
out. As there is always a possibility of the lead becoming 
alive through a conductor fault, special precautions would 
have to be taken before working. The most thorough 
method would be to disconnect the length of lead in the 
nearest disconnecting boxes, and to earth it to the frame of 
one box. If disconnecting boxes with diving-bell covers 
were used, this would be quite a simple matter, and would 
take up little time. The jointer would, of course, test the 
lead for insulation and potential before and after his work, 
and report any defect. 

Such a cable system as has been described would, if 
properly maintained, make a bad fault or burn-out a very 
remote possibility. By maintaining efficient insulation of 
the lead, a conductor fault, while being immediately detected, 
is comparatively harmless, and a good insulation of the 
lead, indicating, as it does, that the channeling of the 
cables is in perfect order, makes conductor faults the more 
unlikely. The system would fail in the case of simul- 
taneous faults in the conductor and the lead, and an earth 
would be put on the conductor network. By manipulation 
of the switches connecting each feeder lead to the earth 
bus-bar, the lead of the section containing the conductor 
fault could be isolated from earth and the neutral 
of the conductor system restored to earth potential. 
If the faults on the conductor and lead were both on the 
same feeder section the earth could not, of course, be 
removed so easily, but by disconnecting each way at the 
feeder pillar in turn, the lead of the faulty way could 
be isolated, unless again the two faults were on the 
same sub-section, when the conductor fault would have to 
be followed up and removed. The possibility of the sim- 
ultaneous occurrence of two faults is not great, especially 
on the same feeder section, certainly not greater than the 
simultaneous occurrence of two faults on each outer, or on 
an outer and neutral of an ordinary three-wire system with 
bonded and earthed cable leads. The system, of course, 
affords no protection against mechanical damage. It should 
be noted that the method of locating conductor faults to the 
shortest length by testing the lead for potential, not only 
can be carried out with the utmost ease without inter- 
ruption of supply, but, by reason of the isolation of each 
feeder way, with very much greater speed than by direct 
tests on the distributor conductors, as the sections will all 
be very small, and a test at the feeder pillar will leave little 
to be done. 

The writer is not aware that a system such as has been 
described has ever been carried out. The method of 
insulating and isolating each length of lead is well known, 
but with such a system it is impossible to form any accurate 
idea of the state of the insulation of the conductors. The 
insulation of the network to earth may be high, while the 
insulation of the conductor to lead may be low in many 
places, and, moreover, conductor faults can develop and 
accumulate in number without detection, till, in course of 
time, the insulation of the lead begins to deteriorate 
generally, when the penalty has to be paid for the false 


rotated by tappets fixed on the accumulator. 


security that has for a time been enjoyed. With an 
insulated and bonded system, double insulation is fully 
maintained and utilised, but easy means are adopted 
frequently to determine the insulation of both conductor 
and lead. A‘ fault on either causes no inconvenience or 
interruption of supply, but can be located and repaired in 
comfort. The method of isolating feeder sub-sections 
enables faults to be found very quickly and easily, while 
finally, the great bugbear of the conscientious mains engi- 
neer, neutral faults, which with an ordinary system are so 
difficult to locate, are indicated with the system described 
as an earth on the lead, and are located with the same ease 
and expedition as faults on the outers. 


EQUIPMENT OF KING GEORGE DOCK, HULL. 


(Concluded from page 342.) 


The hydraulic pumping station is situated at the east end 
of the estate, adjacent to the coal hoists. 

The installation consists of four sets of three-throw hori- 
zontal pumps, each capable of delivering 250 gallons of water 
per minute, against a pressure of 850 lb. per square inch. 

Each pump is driven through a single reduction, machine 
cut, double helical gear by a 200 B.H.P. open type motor, the 
pumps, motor and bearings for the gearing, being mounted 
on a cast-iron bedplate of substantial design. The motors 
run at 500 R.P.M., and the pump crankshaft at 55 R.P.M. 

The rams are of bard manganese bronze 54 in. diameter. 
and have a stroke of 18 in. The cylinders are of cast iron 
with gunmetal neck rings, and have single delivery and double 
suction valves, the valve boxes, which are of cast steel with 
hard bronze valves and seats, are bolted direct to branches 
provided on the cylinders. 

Three accumulators are provided; the return water from 
the system is led into four cast-iron tanks; any leakage in 
the return water pipe lines is automatically made up in the 
tanks from the fresh water mains. In the event of the return 
water supply being interrupted, the tanks can. be filled from 
the dock by four emergency centrifugal pumps, direct driven 
by 7} B.H.P. motors. 

‘The starting or stopping of the motors is carried out auto- 
matically by the accumulators, when they are at the top and 
bottom of their stroke. 

A square steel tappet rod arranged vertically is partially 
An eccentric 
af the lower end of the tappet rod controls a hydraulic slide 
valve, which is connected to the pressure mains. When the 
accumulator is nearing the bottom of its stroke and the pumps 
are to be started, the slide valve, moved by the eccentric. 
admits pressure to a small hydraulic ram, which moves for- 
ward against a ram of smaller diameter, which is always 
connected to the pressure mains. In moving forward. the 
ram operates an electnc tramway type controller, through a 
siinple system of links, levers and gearing. During this move- 
ment, the pumps are simply circulating water through a bye- 
pass ‘connecting fe suction and discharge. When the con- 
troller is in the * position and all the resistance is out 
of the motor eu T operating ram, still moving forward, 
strikes the tappet ofa small hydraulic slide valve, which closes 
the bye-pass by admitting pressure to the ram of a hydraali- 
cally operated valve. The pump is then working under load. 

When the accumulator is nearing the top of its stroke and 
the pumps are to be stopped, the slide valve moved by the 
eccentric opens the starting ram to exhaust and the above 
operations are reversed, the starter being brought to the 

‘off ” position by the constant ‘pressure ram. This arrange- 
ment, by starting and stopping the motors under no load. ` 
prevents any excessive rush of current, and has been found 
to work exceedingly well in practice. 

The main feeder cables are connected directly to the bus- 
bars of the switchboard, which consists of a separate panel 
for each set of pumps, equipped with double-pole circuit- 
breakers and ammeter. A watt-meter is fitted, which, 
gether with a Venturi meter in the delivery pipe line, enables 
the cost of pumping to be accurately kept. At the trials the 
overall efficiency of the motors and pumps varied froma 81 per 
cent. to 85 per cent. 

The coal shipping appliances at present consist of two sa 
veyors situated at Nos. 2 and 3 berths, and one fixed and 
one movable coal hoist at No. 6 berth, so arranged that both 
hoists can, if required, deliver into the sa me ship. These 
appliances will be added to in the future "by s probably three 
cue conveyors or, alternatively, two conveyors and one 

olst 

The hoists are operated by hydraulic power, and each is 
capable of dealing with wagons having a maximum gross 
weight of 35 tons. The coal conveyor belts are of mild stee! 
plate, supported on link chain 

All the working operations are controlled from a cenven!- 
ently placed cabin on the main gantry framing, all the spout 
adjustments being made by means of electrically-driven 
winches and wire ropes. 
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The main conveyor is driven by a 220-8.H.P. motor and two 
sets of steel wheel and chain gearing, a differential gear 
being fitted to equalise the load on the conveyor chains. The 
speed of the belts is 120 ft. per minute. The spouts are 
driven by helical spur gearing and electric motors mounted 
at the back end of the spout girders. 

The capacity of the conveyors is nominally 800 tons per 
hour, though on the trials this was considerably exceeded. 

The dock entrance gates are of the composite type with 
straight sills and fixed flotation. 

The rope barrels are driven by means of machine-cut 
gears and reversible, three-throw, single acting, oscillating, 
hydraulic engines, developing 25 B.H.P. 

The pumping installation at the graving docks comsists of 
two main centrifugal pumps, a centrifugal drainage pump, 
and a charging pump. 

pump house is formed between the walls of the two 
docks, and is covered in by a central skylight and reinforced 
R slabs covered with asphalte and supported by steel 
joiste. 

The main pumps each have a mean capacity of 36,000 gal- 


feeder pillars, from which distributing cables to serve the 
various machines or lighting circuits are led. 

In view of the importance of maintaining an uninterrupted 
supply to the hydraulic pune feeders E and F are con- 
nected to the bus-bars of a sub-switchboard, situated near 
the hydraulic pumping station, from which service cables are 
taken to the two pumping installations. Each incoming and 
outgoing cable is fitted with a single-pole switch, so that 
any pair of the centrifugal pump feeder cables may be used 
to supply the hydraulic pumps in case of necessity. 

The power circuit feeder pillars are equipped with two 
single-pole switches for each pair of incoming and outgoing 
pair of cables. The lighting circuit feeder pillars have re- 
movable porcelain handle fuses for each sub-feeder. | 

All the main feeder cables for the power and lighting cir- 
cuits and distributing cables for power are of the single 
conductor type, paper insulated and lead sheathed, laid 
generally on the solid system in earthenware troughing, with 
tile covers. 

In special cases where the ground was soft the cables were 
laid solid in cast-iron troughs with cast-iron covers. Where 


lons of water per minute against a head of 40 ft. The two the cables were laid under railway tracks they were drawn 

into cast-iron pipes, brick pite roofed with flags being pro- 

vided at each end of the pipes, up to which the troughing of 

GEAR POR LIFTING PIVOTTING PORTION the solid system was laid. The cables laid in the subway 

S dprtmblasne paseanen oF SPOVT under the lock are insulated as above and double armoured, 

varned, and:compounded overall. The distributing cables to 

K = the cranes and capstans on the various quays are single 

AE LESE RRR ape 2 armoured, yarned, and compounded. 

a Hane comeron f ESSEET Tig, Meet Tene er anes overall, and are supported by cast-iron 

Ek ad, ne 5 5 AAA ie, racks, fixed in the tunnels formed in 
aia SA <I? the quay walls. 

x CO a The services to the capstans and to 
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the plug boxes for the cranes, are 
taken from the distributor cables 
through branch boxes, which are of the 
solid type where the distributors are 


Pig. 4.—ELECTRICALLY-DRIVEN COAL CONVEYOR, Kina GEORGE DOCK. 


pumps working together are capable of emptying the 72-ft. 
dock in 90 minutes, or the 66-ft. dock in 70 minutes. 

The pumps run at 575-416 R.P.M., and absorb a maximum 
H.P. of 390. They are driven direct by shunt-wound open- 
type motors of 420 B.H.P., drip shields being fitted over the 
commutators. 

The feeder cables are led to a switch pillar, each pair of 
cables having two single-pole knife switches, a voltmeter, 
and watt-hour meter being provided in the pillar. 

The bus-bars of the switch pillar are connected to a distri- 
bution board, from which the various services to the motors 
are taken, each service being fitted with pull-out switches. 

The starting gear for the main motors consists of an iron- 
clad pillar, containing an ammeter, shunt field regulator, and 
a multiple-lever starter. Step-by-step operation is effected 
by means of a slow motion ratchet type handle; a double- 
pole circuit breaker is actuated by this handle and is inter- 
locked with the starter, so that the breaker can only be put 
on when the starter is ‘‘ off,’ and the breaker is tripped and 
cannot be put on again until the starter is returned to the 
‘off’ position, in the event of the operator failing to com- 
plete tho operation of starting. . 

The drainage pump delivers 3,000 gallons of water per 
minute when pumping against a total head of 54 ft. 

The pump is driven by a 75-B.H.P. semi-enclosed motor at a 
speed of 1,100 n.p.m. The charging pump is driven through 
gearing by a semi-enclosed motor of 4 B.H.P. l , 

A %-ton electric travelling crane running on rails laid on 
the pier between the two docks, and capable of serving both 
docks, is now being installed. Wits wees alk ce : 

The electrical energy for power and lighting is distributed 
by means of 10 main feeder circuits, arranged as follows :— 


Description of Machines on Circuit. 
Two coal conveyors. 
Cranes and capstans north quay, north-west arm. 
Cranes and capetans south quay, north-west arm. 
Grain silo. 
Hydraulic pumping plant. 
Graving dock pumping plant. l 
Cranes and capstans at south quays of main basin 
and north-east arm. 
H, K.&L. Electric light feeders. 

The main switchboard consists of a separate panel for each 
of the above circuits. Each of the power circuit panels are 
equipped with an ammeter, two single-pole circuit breakers, 
and single-pole knife switches to each cable where the feeders 
consist of more than two cables. The lighting circuit panels 
are each equipped with two ammeters, two single-pole circuit 
breakers, and knife switches. | ae 

An earthing panel is provided equipped with a circuit- 
breaker, ammeter, limiting resistance and alarm signals. Watt- 
hour meters are provided on the lighting and power circuits. 

The main pasha are fitted with isolating switches, so 
that the panels controlling circuite B, C, D, and G, or cir- 
cuite A, E, and F, or circuits H, K, and L can be cut out 
in case of any fault. ane 

feeders consist of single conductor cables which, in 
the case of circuite A, B, C, G, H, K, and L, are led to 


Circuit. 


Qayaw» 


supported on racks in the wall tunnels, 
and of the mushroom type, in brick 
pits, fitted with roadway frame and 
cover where the distributors are laid in 
the ground. The services are connected through links in both 
types of box. 

The lighting sub-feeders and distributors are two or three- 
core, paper insulated, lead sheathed double-steel tape 
armoured cables, laid direct in the ground, and protected by 
creosoted planks. The cables are looped into switchboxes 
attached to the lamp standards. | 

The whole of the estate is lighted by electric incandescent 
and seven-ampere flame arc lamps. The arc lamps, of which 
there are 132, are supported at a height of 30 ft. above the 
ground by steel standards. Arc lamps are used exclusively 
for lighting the railway sidings, the service consisting of bare 
overhead wires run on insulators carried by cross arms on the 
lamp standards or intermediate timber posts. 


NEW ASH AND CLINKER EQUIPMENT 


FOR CENTRAL STATIONS. 


-e u - 


THE advantages of automatic mechanical equipment for 
removing ash and clinker must be obvious to everyone who 
has had anything to do with the operation of large or medium 
sized boilers’ Manual labour is too slow and costly to be 
satisfactory in this connection. ‘The task is more than can 
reasonably be expected from flesh and blood, in view of the 
great quantities of material concerned, and the heat and dust 
accompanying its removal by other than mechanical means. 
Also, if the grate and ashpit are kept clean by manual labour, 
a certain loss of efficiency by admission of cold air is almost 
certain to occur. On economic, technical, and hygienic 
grounds alike, it is highly desirable to employ some automatic 
means of removing hot ash and clinker continuously, and 
without raising dust. 

In the Schwabach system, illustrated in the accompanying 
figures (from E°T.Z.), hot ashes and clinkers fall through 
chutes straight into a water trough, where they are quenched, 
and whence they are removed continuously. The chutes dip 
into the water, so that there is no possibility of dust escaping 
into the surrounding atmosphere. The ‘ash and clinker ducts, 
A, B, C (fig. 1), for each grate are.grouped together, so that a 
single waterway serves a whole row of boilers for quenching 
purposes (fig. 2). The waterway is formed in a concrete 
plinth which carries a light iron framework for the support 
of the conveyor chain. The rim of the trough is provided 
with rails for the chain rollers, and a third rail is provided 
at the bottom of the trough, so that the conveyor is kept 
from rubbing on the concrete. Ashes and small pieces of 
clinker collect to a depth equal to the height of the third 
rail, and thus furnish further protection against abrasion. 
The conveyor scoops are so constructed and so set on the 
chain that no pieces larger than, say, 13 inches are allowed 
to fall through or between them, hence there is no risk of 
scraping the bottom by large pieces caught under the con- 
veyor chain. The latter moves quite slowly, so that the ash 
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and clinker is thoroughly quenched by the time it reaches 
the inclined portion of the trough up which it is dragged, 
prior to being discharged into a tip wagon or on to a re- 
moval conveyor, as may be more convenient. The boiler crew 
is relieved entirely of the duty of opening and closing ash 
ducts and quenching hot, dry ashes; the action 1s automatic 
and continuous. f 

At the two ends of the trough, the conveyor chain is taken 
over a driving wheel and over a tension device PE 
return tracks being laid along the top of the ironwork already 
mentioned. The conveyor is driven by an'electric motor 
through -double-reduction worm and spur gearing; attendance 
and maintenance charges on the equipment are exceptionally 
low owing to the arrangement of the moving parts and the 
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effects as far as possible. For this he can hardly be blamed, 
but it is obviously more economical and in every way more 
efficient to utilise an entirely automatic and unobjectionable 
mechanical system. 


REVIEWS. 


Discovery: Or the Spirit and Service of Science. By B. A. 
GREGORY. London: Macmillan & Co. Price ðe. net. 


In this work the author seeks to promote a more sympa- 
thetic attitude on the part of the public towards thase who 
are engaged in the pursuit of scientific truth, and to remove 
the widespread misconception which prevails as to the mean- 
ing and influence of science. The book could hardly have 
appeared at a more opportune time, for the fierce trial 
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New AUTOMATIC ASH-HANDLING EQUIPMENT. 


slow speed at which they are operated. For the same reason, 
the power requirement is low, say, 1.5 to 2.2 xw.’s for an 
equipment 80 ft. in length. 

Fig. 3 shows, in section, an automatic ash-ejector which 
may conveniently be employed in conjunction with the above 
main equipment, to quench and remove dust and ashes from 
collecting-pockets in flues or other places where this material 
is collected intentionally or otherwise. An outfall pipe (a, fig. 
3) of cast or wrought iron is provided at the bottom of the 
ash receptacle, and the open mouth of this pipe is below the 
surface of water in a cast-iron box b. The water level is kept 
constant by a ball valve or other means, and thus ensures a 
dust and gas-tight seal between the dry ashes and the outer 
atmosphere. Ash and similar materia] falling into b is at 
once quenched and sinks to the bottom of the box, whence it 


.is removed by wings on a cast-iron wheel c, which is set 


with its spindle perpendicular to the inclined bottom of the 
box b and rotated slowly, through worm gearing h, by an 
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Fic. 3.—DevVIcE For REMOVING ASHES FROM FLUE-POCKETS. 


electric motor. Quenched ashes carried round by c are de- 
livered at g into a tip-wagon or other convenient receptacle. 
A light line shafting may be used, if convenient, to drive a 
number of such devices. The power required by each 
amounts only to a few tenths of a kilowatt. 

Special advantages of this apparatus are that no cold air 
can gain admission to the flue vid the ash-box or outfall, and 
that there is no accumulation of dust or ash necessitating 
periodical special cleaning. It is only necessary to remove 
filled trucks from time to time and, even this can be avoided 
if there is a sufficient quantity of material to justify the provi- 
sion of a belt or other conveyor for its removal. No dust is 
raised by the removal of the ashes, nor are there any injurious 

ases such as rise from hot ash of clinker. The freedom from 
dast results in a minimum expenditure on the bearings of 
machinery in the neighbourhood of the boiler house, and the 
conditions ‘of labour for the boiler crew are improved by 
better hygienic conditions and the elimination of much manual 
labour. Any system of ash removal which involves bandling 
dry ashes and quenching them more or less in the open wastes 
much time and labour and leads to conditions which are un- 
pleasant and injurious both to men and macbines. The heat, 
dust and fumes in such a case are, indeed, so objectionable 
that the workman spends a good deal of time in evading the 


through which the country is passing has directed attention 
to the imperative necessity of encouraging scientific pro- 
gress as an essential element in the regeneration of the nation 
and in the maintenance of its economic position amongst the 
peoples of the world. Prof. Gregory points out that, to the 
popular mind, a ‘‘man of science” is a person who has 
developed his intellect at the expense of his spiritual nature. 
and has thus ‘‘'ost the throbbing and compassionate heart of 
a full life,” and, indeed, this view is not without some excuse, 
in view of the base purposes to which scientific knowledge 
has been turned by our enemies; but even as Cæsar’s clay 
might be employed to stop a hole, so the most noble scientific 
gifts may be prostituted to the service of the devil, and no 
greater error could be committed than to suppose that science 
should be*blamed for its misapplication. The author, dis- 
cussing the methods and aims of science from numerous 
points of view, traverses an immense field, and displays an 
extraordinanly wide familiarity with the history of scientific 
progress in all its branches. The book reminds us somewhat 
of Lubbock’s “The Use of Life,” in that it draws upon 
innumerable. sources for apt quotations bearine upon the 
subjects of which it treats. The general method of the author 
is to select a subject, such as ‘‘ Belief and Evidence,” or the 
‘*Conquest of Disease,’’ and to discuss it in the Heht of 
scientific methods and aspirations, with numerous illustra- 
tions derived from the lives and achievements of researchers 
of all ages, showing how these men, the salt of the earth, 
have by slow degrees, and with infinite pains and self- 
sacrifice, built up the magnificent structure which forma the 
framework of modern civilisation as we know it. The record 
is one of surpassing interest, and drives home with irresistible 
force the claim that scientific discovery has contributed more 
than any other factor of modern life to human welfare. 
“ Every addition to knowledge is a stepping-stone by which 
the human race can pass to new regions of discovery. Science 
osks not for words, but work; for the patient study of the 
things before us rathor than for dreams and vague specula- 
tions.” Nothing in the hook. perhaps, leaves a more en- 
during impression thin the fact, exemplified in scores of 
cages, that the scientist’s is a labour of love; the value of 
his work is rarely recognised during his lifetime, and hardly 
ever rewarded in proportion to its merits. But the thirat for 
knowledge is insatiable, and volunteers are never lacking to 
devote their lives to the task which, at the time, seems to 
be. useless—to have no “' practical application,” as the man 
in the street would say, unconscious of the fact that he 
enjoys countless privileges and comforts only made possible 
by those researches which possessed no obvious utility. But 
the author clearly recognises the necessity of both industrial 
research and pure scientific investigation, which hove their 
own respective fields to till. We have read the book with 
the keenest interest and appreciation, and trust that it will 
gain the widest possible circulation, for the principles which 
it inculcates are of the highest importance to the future of 
our race. 


The Engineer’s Year-Book of Formule, Rules, Tables, Date, 
dc., for 1917. Edited by H. R. KEMPE, M.Inst.C.E. 
London: Crosby Lockwood & Son. Price 2s. net. 


We always look forward to the arrival of the new year- 
book, revised and brought up-to-date, and enriched m 
new sections; this year nearly 200 pages of new matter have 
been inserted, but excisions have been made reducing the 
increase to a net 150 pages. To our mind, \this process of 
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excision is as important as that of extension; many a once 
yvell-known hand-book has gradually declined into obscurity 
and neglect owing to its pages having become overladen with 
obsolete and useless matter, to the accumulation of indepen- 
dent formule giving widely divergent values for the same 
quantity, and to other defects symptomatic of senility— 
may this fate never overtake our old friend in the red cover |! 
Thumb notches giving direct access to the index and to the 
Buyers’ guide are external innovations for which we are 
g ul; ease and rapidity of reference are essential factors 
of convenience and utility in such a work. New sections 
deal with water-power development (by A. Surveyer), navig- 
able waterways (by Dr. B. Cunningham), and the metric 
system (by A. H. Allen), and the section on gasworks has 
been rewritten (by A. Meade); all these are subjects of vital 
interest at this time. As for the contents as a whole, to 
review them seriatim would be a colossal undertaking in 
time, and is unthinkable during the war; in any event, 
it would be a superfluous task, for this is the 2th year of 
ublication of the work, a fact which speaks for itself. We 
bopa the book will not grow much bigger; it already con- 
tains 1,946 pages of editorial matter (without the index), and 
we suggest that the editor should sternly decline to pass the 
2,000 mark. 
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Principles of the Telephone. Part I. Subscribers’ Apparatus. 
By Craw M. Jansgy, B.S., B.A., and Danie C. FABER, 
E.E. London: Hill Publishing Co., Ltd. Price 6s. 3d. 
net. 


In their preface to the above volume, which is the first 
part of a course extending over three volumes, the authors 
state that in preparing the work every advantage was taken 
of contact with men engaged in the industry, particularly 
the engineers of the Wisconsin Telephone Co.; &nd, although 
details of construction are not given to any great extent, the 
principles underlying good construction are aimed at. 

In the introductory chapter is described in simple language 
the method of operating a telephone instrument. The func- 
tions of the several pieces of apparatus are explained, anl 
illustrations are given of the assembled parts. ; 

Chapters II end II deal with the elementary facts of 
electricity and magnetism; and, at the end of each, questions 
are appended for the purpose of testing the student’s know- 
ledge of what he has read. i 

Chapter IV deals in a simple manner with sound and the 
transmission of speech telephonically. | 

Chapter V and VI discuss the various types of modern 
transmitters and receivers. Self-induction, mutual induction, 
and impedance are briefly touched upon; and in this connec- 
tion it is observed that, although the names of the units of 
resistance, current, pressure, and capacity are duly assigned 
to these quantities, yet, with becoming trans-Atlantic modesty, 
the authors suppress the name of their illustrious compatriot 
in the case of the unit of inductance! Me 

The remaining four chapters are devoted to descriptions of 
signalling apparatus and circuits, subscribers’ set, local bat- 
tery systems, C.B. telephones, and sub-station apparatus. 
Lines, methods of leading in, party lines, and intercommuni- 
cation systems are likewise briefly dealt with. A useful list 
of faults is also given, and the methods of localising them. 

In describing the lanché cell, the unusual form ‘‘ Le 
Olanche is employed throughout—a form for which there 
is no justification, and which is at variance with every French 
technical work which the writer has consulted. 

On page 98, referring to fig. 75, it is stated that the primary 
of the induction coil, transmitter, and receiver are in the 
line circuit, while the secondary, the transmitter, and the 
condenser form a local circuit. To be in accordance with 
the diagram, the words primary and secondary should be 
interchanged. 

On pages 18 and 118 references to Ohm’s law are made 
without any formal statement of the law being given to 
assist the student in its comprehension. The reader must 
also attend to the definition of a circular mil as given on 
page 11, otherwise his calculations of the true area of circular 
wires will differ considerably from those in the text and sub- 
joined tables. = 

Although at times the authors are not so explicit as they 
might be (e.g., page 121, dealing with the storage of energy 
in the space surrounding a wire), yet, on the whole, the book 
is one that may safely be recommended to students taking 
up the subject of telephony for the first time. The explana- 
tions and descriptions given are clearly and simply stated, 
and the illustrative numerical examples neatly worked out. 
The many illustrations interspersed throughout, combined 
with excellent printing, add materially to the merits of this 
introductory volume.—A. F. 


Electrical Engineering: Advanced Course. By Prof. Ernst. 
Tpu Bera, Sc.D. London: Hill Publishing Co. Price 
58. net. . 


The author, in his preface, explains that this volume con- 
tains abstracte of a series of lectures given to graduate stu- 
dents in electrical] engineering at the Union College, Schenec- 
tady, and that it is primarily intended to prepare the student 
who uses it to understand and to deal mathematically with 
phenomena which are incidental to abnormal or transient con- 


ditions in electric circuits. While admitting that the subject- 
matter of the book has been thoroughly treated by other 
writers, Dr. Berg hopes that justification for his treatise will 
be found in the fact that his treatment is not beyond the 
comprehension of a student who has completed only the 
ordinary undergraduate course in electrical engineering, and 
he further hopes that it may serve a useful purpose in call 
ing the student’s attention to a field of mathematics of ex- 
treme importance, but one which is too little known. 

The problems dealt with are divided into two parts, of 
which the first contains the mathematical investigation of 
transient phenomena in an electrical circuit; while the second 
part is devoted to problems in electrostatics. 

In the part dealing with transient phenomena, the author 
begins with the simple case of the rise or fall of the current 
in a simple inductive cirqpit when an E.M.F. is applied to it, 
or when a source of E.M.F. is removed. The differential equa- 
tion for this case is obtained, and its solution discussed and 
illustrated by several examples in a very clear manner. 

Next, the application of an alternating E.M.F. to a circuit 
containing concentrated inductance and resistances in series 
is discussed, and again illustrative examples and curves are 
introduced. 

In the following chapter, the influence of a mutual induct- 

ance 1s considered. The treatment is clear and consistent, 
but it might have been helpful to add some explanation of 
the connection between circuits which are linked by. induc- 
tion by the diagrammatic method of the ‘‘ equivalent cir- 
cuit,” which is so useful in many problems. In the “ equiva- 
lent circuit,’ windings which are linked by the same flux 
appear as inductances connected in parallel, while windings 
which link separate portions of a flux are represented as 
inductances connected in series. 
_ The next chapter is devoted to a circuit having a variable 
inductance, t.e., for example, circuits with an iron core. This 
is followed by a chapter dealing with the effects of a con- 
denser (i.¢., a concentrated capacity) in the circuit. 

_The remaining seven chapters of Part I trace the applica- 
tion of the principles previously given to circuits in which 
the various constants of the circuit (resistance, inductance, 
and capacity) are distributed along the conductor, and thus 
form a mathematical discussion of the conditions existing in 
long cables and transmission lines. The treatment is entirely 
mathematical, but follows gradually from the simpler cases 
already given, so that the student is not confronted suddenly 
with complex expressions without gradual preparation for 
realising their meaning and enterin2 upon their solution. 

The second part of the book is devoted to problems in 
electrostatics, and is on lines more in accordance with those 
fcund in theoretical treatises on the subject. A graduated 
mathematical sequence is not possible in this case, and the 
several parts of the subject are treated in a more isolated 
fashion. 

After a discussion of the fundamental laws, such as Cou- 
lomb’s Law and Gauss’s Theorem, the method of images is 
applied to point charges. Legendre’s Function has a chap- 
ter to itself. Then follow chapters dealing with concentric 
conductors and two-wire and three-wire lines, while the last 
chapter gives an excellent summary of the principles of 
electromagnetic radiation in its application to wireless trans- 
mission of waves. 

The brief analysis which has been given of the contents 
of the volume will indicate the scope which it covers, and it 
only remains to say that the author has accomplished his 
task excellently: his methods are clear and concise, and the 
result is a very helpful introduction to the study of problems 
in electrical engineering which demand an advanced mathe- 
matical treatment and which, for that reason, are sometimes 
considered to be beyond the range of students who have not 
specialised in the higher mathematics. The author has made 
it possible for any serious student of electrical engineering 
who is familiar with only that amount of mathematics which 
is Included in an ordinary university course to attack with 
confidence many complex problems which have an important 
place in practical engineering design as applied to electrical 
transmission. For this we owe him our thanks. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


FRANCE.—Some recent decisions of the French Customs 
Department with regard to the tariff classification of certain 
articles not specified in the Customs Tariff have been pub- 
lished in the Journal Officiel. Among these are :— 

Apparatus for transmitting written or spoken messages, 
which is dutiable under paragraph 524 bis--electro-technical 
apparatus. (The transmitter and registering apparatus are 
considered as one apparatus and the telephone attachment as 
another. If the parts are imported separately, each part is 
regarded as one apparatus.) 

Cuprovanadium containing over 5 per cent. of vanadium 
is dutiable under 205 bis—ferro-vanadium. 


DENMARK .—Under a Royal Decree, dated January 15th, 
the warehouse rent for the storing of godds in the State ware- 
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houses or in Custom houses has been increased by 25 per cent. 
as from February Ist. 


AUSTRALIA.—Under a recent Customs by-law, the fol- 
lowing articles, when imported for use in the manufacture 
within the Commonwealth of dry electric cells, are admitted 
as ‘‘minor articles,” and are accordingly free of duty under 
the Preferential Tariff, and pay 5 per cent. ad val. under the 
General Tariff. The articles in question are brass caps, with 
nuts; caps for, carbons; carbons; zinc cups; and terminals 
(including binding posts) of brass and nuts and washers there- 
for, but not including terminals having metal strips or other 
metal attachments soldered thereto. 


ECUADOR.—A new Customs Tariff came into force on 
January lst, 1917, under a Law dated October 13th last, which 
consolidates the duties and surtaxes previously in force. For 
the purpose of levying import duty, goods are grouped into 
classes, each class being subject to duty at a prescribed rate. 
The free list has been added to, and now includes, inter alia, 
electric accumulators and insulators, telegraph and telephone 
posts and fittings, and industrial machinery. The special 
local surtaxes on the import duties which are leviable at 
various ports for specific local purposes remain unchanged, 
as are also in the main the various charges levied on impo 
goods, e.g., unloading charges, wharfage charges, &c. Par- 
ticulars as to the rates of duty leviable on particular goods 
can be obtained from the Department of Commercial Intelli- 
gence, 713, Basinghall Street, E.C. 2. 


GAMBIA.—Under the ‘‘ Customs, (Amendment) Ordinance, 
1916,” invoices for goods to be exported to Gambia may now 
be authenticated by any person authorised to administer oaths 
in the United Kingdom, as well as by Collectors of Customs. 
No attestation of invoices is required for imports not exceed- 
ing £10 in value. 


BRAZIL.—The Brazilian Budget Law for 1917, which came 
into force on January lst, authorises the Government to levy 
import duties on all goods in the proportion of 55 per cent. 
in gold and 45 per cent. in paper—the proportions fixed by 
the Bill, as noted in the REVIEW of December 22nd. Among 
the changes made in the Tariff is the duty on plain, uncovered 
wire, in cables or cords, for electrical purposes, which is now 
at the rate of 800 reis per kilog., representing a duty of 
30 per cent. Electrodes will continue to pay 8 per cent. ad 
val. The expediente (registration) tax on duty-free goods 
(which is poy on the same basis as the ordinary import 
duties), and the surtax of 10 per cent. (paper) on that tax, 
are continued in force. Former provisions are also continued 
in force whereby the Government is authorised (1) to levy, 
for the benefit of a port improvement fund, a tax not exceed- 
ing 2 per cent. (gold) upon the official values of imports at 
Rio de Janeiro, Recife, Bahia, Rio Grande do Sul, Maranhao, 
Ceara, Rio Grande do Norte, Parahyba, Espirito Santo, 
Parana, Santa Catharina, Matto Grosso, Alagoas, Parnahyba. 
Aracaju, and Para; and (2) to levy a tax of from 1 to 5 reis 
per kilog. (according to the value of the goods) on 
merchandise loaded or discharged at Brazilian ports and des- 
tined for or proceeding from other ports. a 

Consular Invoices. new form of Consular Invoice 1s 
prescribed by the.Law. The complete specification of each 
class of merchandise is to be declared, the commercial descnip- 
tion, application, or material being clearly stated. In addition 
to the country of origin of the goods, the country in which 
goods were purchased for export to Brazil must be given. 
Tnvoices are to be presented for legalisation before the sailing 
of the vessel carrying the goods; if not, the importer ir liable 
to a penalty equal to double duties for the non-production of 
the invoices within the period specified for their presentation. 
The fee for the legalisation of invoices is raised from 3 milreis 
to 4 milreis (gold). | A 

[Milreis (1,000 reis), gold = 2s. 3d.; milreis paper = Ils. 
(about).] 

FEDERATED MALAY STATES.—Under the “ War Taxa- 
tion Enactment, 1916,” a new export duty on cultivated 
rubber is levied for one year from January Ist, 1917. When 
the price of cultivated rubber does not exceed 2s. 6d. per lb. 
the duty is 2} per cent. ad val.; when the price exceeds 
2s. 6d. per lb. the duty is 5 per cent. ad val. 
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NEW PATENTS APPLIED FOR, 1917. 
i (NOT YET PUBLISHED). í 


Compiled expressly for this journal by MESSRS. W. P. Tuompsox & Co, 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


3,937. “ Power traverses in electrically-driven lathes, boring mills, &c.”’ 
E. Sirk, G. Stink, J. G. Stirk, R. Stirx. March 19th. 

3,954. “Ignition devices for internal-combustion engines.” 
March 19th. 

3.956. “ Magnetic separators.” A. F. Wencer, A. H. C. WENGER AND 
Wencers, Lro. March 19th. 

3,958. ‘ Magneto-electric generators." 

3,976. " Sparking plug for internal-combustion engines.” 
tHews. March 19th. 

4.001. * Self-contained electric lighting apparatus.” F. D. M. GorRDON. 
March 19th 

4,002. “ Medical induction coils.” F. D. M. Gorpon. 


R. TAYLOR. 


G. F. Cooxe. March 19th. 
w.. C. Mart- 


March 19th. 


4,003. “ Electrical heating apparatus.” F. D. M. Gorton. March 1h. 


4,005. “ Galvanometer for use on board ship, &c.” J. Rysur-Jones. 
March 19th. 


4,014. “ Telephone, &c., diaphragms.” B. A. PILKINGTON. March 20th. 
4,036. “ Fusible cut-outs." E. S. Conrapi & J. F. Conrant. March th. 
4,047. “ Ozone generators.” E. L. JOSEPH & Ozowaik, Lrp. March 2th. 


4,074. “ Supporting indirect or semi-indirect inverted shades for electric 
lamps.” A. Harpe & H. R. Harpis. March 20th. 


4,082. ‘* Magnetic compasses.” L. E. Cowey. March 20th. 


4,083. ‘ Processes of producing metallised brushes for electric machines.” 
COMPAGNIE GENERALE Exectrigugz. (France, May 22nd, 1916.) March 0th. | 


4,097. " Permanent electric flashlamp.”’ R. J. W. Ocnvis. March ist. 


4,116. “Means for coupling magneto-generator with internal-cormbustion 
ergine.” D. Y. Wueatiey. March žlst. 


4,118. “ Electric welding machines.” G. GANDOLFO. March 21st. 


4,131. “ Apparatus for regulating by hand the time of ignition in internal- 
combustion engines.” Soc. ANON. DES ETABLISSEMENTS L. Bisagror. 


4,142. ‘Imitation electric candle lamps." C. AMMENTORP & G. GaNDOLFO. 
(Denmark, May 20th, 1916.) 


4,144. "“ Magneto-electric machines.” O. Pretscner. March 2lar. 


4,146, 4,147, 4,148. ‘* Oil-insulated electrical apparatus.” S. E. Bowrey 
anp DuckHam & Co. March 21st. 


4,162. ‘‘ Electrical cables, flexible cords, &c." M. H. Gounstone & J. H- 
Waro. March 22nd. 


4,167. ‘Sparking plug.” J. Dorn, March 22nd. 

4,174. “ Continuous-current electric generators. R. Bom. March Wad. 

4,177. ‘Glands for electric cables, &c.” G. H. Broucn. March Wand. 

4,188. “ Electric circuit controllers... CuTcer-HaMMER ManuracturinG Co. 
anD IGranic Exvectric Co. March 22nd. 

4,196. “ Electrical transmitting apparatus.” H. K. Hannis. March Brd. 

4,202. ‘Globes for enclosing electric glow lamps." T. Tons & VWarrrys, 
I.tp. March 23rd. 

4.223. “ Searchlights.” H. Remincton. March 23rd. 

4,228. “Electric generating and battery-charging installations for railways, 
&c.”” A. H. Darker ano J. Strone & Co. March 23rd. 

4,237. “ Electrical condensers and process of making same.” 
Briston & Co. (U.S.A., March S3rd, 1916.) March 23rd. 

4,256. ‘‘ Means for cooling body of sparking plugs for internalcombestion 
engines.” J. Knicnt. March 24th. 

4,260. ‘ Overhead trolley-guide for electric tramcars.” G. 
March 24th. 

4,288. “Apparatus for electric driving of submarines, &¢.°" Varta Soc. 
Axon. March 24th. 


Pairs- 


R. Gou. 
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PUBLISHED SPECIFICATIONS. 


1915. 


13,896. DYNAMO-FLECTRIC Power TRANSMISMON APPANATUS. F. A. Heys 
(Neuland Patents, Ltd.). September 30th. 


1916. ` 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1,418. ARC INCANDESCENT Lamr FOR THERAPEUTIC AND OTHER PURPOSES. E. 
A. Gimingham. (July 20th, 1916.) (104,350.) 

1,436. Device FOR CONTROLLING ELECTRIC IGNITION IN INTERNAL-COMBUSTION 
Encines. M. Pensuti. February 3rd, 1915. {100,053.) ° 

2,290. Means OF CONTROL FOR ELECTRO-MECHANICAL TRANSMISSIONS FOR 
Motor Vemcues. W. A. Stevens. February 28th, 1916. (Cognate application, 
3,331/16.) (104,370.) 

3,036. POLYPHASE ALTERNATING ELECTRIC CURRENT COMMUTATOR MACHINES. 
British Thomson-Houston Co. & N. Shuttleworth. February 29th, 1916. 
(104,378.) i 

3,087. ELecrric Motor CONTROLLERS. J. A. Hurst & P. S. Brook. March 
Ist, 1916. (104,381.) 

3,165. SrupS OR ELECTRODES OF Evectric Discuarces. Marconi's Wireless 
Telegraph Co. & H. M. Dowsett. March 2nd, 1916. (104,385.) 

3,166. AEROPLANES FITTED WITH WireLess TriecrarH Apparatus. Moar- 
coni’s Wireless Telegraph Co. & H. M. Dowsett, March 2nd, 1916. (104,386.) 

3,230. Exvectric Motor Drtvinc MECHANISM FOR Macnings. British Thom- 
son-Houston Co. (General Electric Co., U.S.A.). March 8rd, 1916. (104,390.) 

3.254. Evecrric Potentiometers. F. Wunsch, March 4th, 1915. (100,139.) 

3,255. VoLtTaGE REGULATING SySTEMS FOR FLEectRicaL CIRCUITS. pee oe 
Gillmor (Sperry Gyroscope Co., U.S.A.). March 3rd, 1916. (104,391.) 

3,726. MANUFACTURE OF ELECTRICALLY-WELDED isk CHAINS anp CABLES. 
Green. March 13th, 1916.  (104,397.) 

3,739. Com SUPPORTS FOR ELECTRIC APPARATUS, SUCH AS TRANSFORMERS- 
British Thomson-Houston Co. (General Electric Co., U.S.A.). March 13th. 
1916. (104,398.) 

3,976. Exectric Cases. British Insulated & Helsby Cables, Ltd., and 
E. A. Bayles. March 17th, 1916. (104,401.) 

4,247. Eectric TRANSFORMERS. British Thomson-Houstan Co. (General 
Electric Co., U.S.A.). March 22nd, 1916. (104,404.) 

4,399. CONTROLLING MECHANISM FOR Evectric MOTORS OPERATING CRANES. 
LIFTS, AND THE LIKE. British Thomson-Houston Co. & W. L. Wise. March 
24th, 1916. (104,407.) 

4,620. Spark Prucs. J. W. Baird. March 29th, 1916. (104,410.) 

6,379. MAGNETOS FOR IGNITION PURPOSES. C. Messerschmidt. June 29th, 
1915. (100,782.) . , 

7,178. Evectrica. Rotary SwitcHes. Armstrong, Whitworth & Co., Sir 
W. G. Waddingham, W. H. & J. H. Thain. May 19th, 1916. (104,496.) 

7,848. Devices FOR STRIPPING INSULATED Wire. S. G. Wood. June 2nd. 
1915. (100,736.) . 

8,380. Controc Systems For Execrric MOTORS. British Westinghous’ 
Electric & Manufacturing Co. (Westinghouse Electric & Manufacturing Co.- 
U.S.A.) June 13th, 1916. 104,439.) : 

8,436, AMMRTERS AND VOLTMBTERS. Walsall Electrical Co. & V. Delebecque. 
June 15th, 1916. (104.441.) ; 

9,062. SHADEHOLDERS FOR GAS OR Ecectric Licur Firrwos. R. w. Mac- 
Lachlan. June 27th, 1916. (104,443.) 

10.561. Evectric Circuit CONTROLLERS. = Igranic Electric Co. (Cutler- 
Hammer Manufacturing Co., U.S.A.). July 26th, 1916. (104,457.) . 

11,548. Spark Piucs. J. G. Knutson. August 15th, 1916. (104, 463.) a 

11,924. Lacgurrinc Macuines. Sterling Telephone & Electric Co. an 
A. W. James. August 22nd, 1916. (104,464.) 

12.162, AUTOMATIC AND SEMI-AUTOMATIC TELEPHONF Systems. Relay Auto- 
matic Telephone Co. & A. Grahn. August 8th, 1916. (104,467.) I 

12.737. Exvectric Srarkinc PLUG. P. H. Sands, A. E. Coney & Hb 
Constable. September 8th, 1916. (104,468.) R 

12,950. MANUFACTURE OF ELECTRICALLY-WELDED Link Cratys AND CABLES. 
Green. March 13th, 1916. (Divided application on 3,726 /16.) (104,469.). g 

15.443, Batrery Crus. W. L. Walker. March 17th, 1915. (Divide 
application on 3,161/16.) (102,056.) 
16.077. Exectric PortasLe HIGH-SPEED GRINDING ATTACHMENTS FOR cata 
SHAPING, OR LIKE Macinnes. Canadian-American Machinery Co. (Toronto TYPe 
Foundry Co.). November 9th, 1916. (104.480.) 
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EMPIRE DEVELOPMENT. 


War has brought to millions of our own people, as 
well as to the enemy, a new and truer conception of 
the British Empire and of the spirit of Imperial 
Unity. All parts of the Empire have contributed 
their share in life, in blood, and in treasure to bring 
about the downfall of those who hoped to see an end 
of the Empire upon which, as we sometimes glory, 
the sun never sets. What will be the future of that 
Empire? Will our kith and kin, when the last of 
the fighting is done, return to their colonial cities 
and dwellings, and settle down to the daily round 
and common task as of former days, the self-same 
men as they went away when the call of Mother- 
land flashed forth? The experiences through which 
we all have passed during these two or three years 
surely provide the answer. There will remain a new 
comradeship between us all, and having laboured 
and fought and died side by side to break a tyrant 
power, Mother Country, Colonies, and Dependen- 
cies alike will continue the spirit that has charac- 
terised their unity of action in war-time, in the rich 
and peaceful development that the coming years will 
bring. Now, the one thing that really matters is 
the complete defeat of the enemy; then we shall 
have great work to do to secure the utilisation of 
the great resources of the Empire for the good of 
all who are her children, and not for the enrichment 
of those with whose penetrative designs we have 
become all too familiar. In the past we have been 
blind to the vastness of the resources and the great- 
ness of the opportunities of the Empire, though we 
have had our prophets and our orators, too, who 
have sought to impress us. But we cannot repeat 
those old past errors, and there is certainly no desire 
tə do so among the millions in these islands to-day. 
Two things have been, and are, needed: investiga- 
tion affording necessary information, and organisa- 
tion. In regard to the first, there was appointed, 
as a result of the Imperial Conference in IgII. a 
Dominions Royal Commission to report on the 
natural resources, trade, and legislation of certain 
portions of His Mayjesty’s Dominions. Through 
peace-time and in war the Commission has carried 
on its labours, and now, as good fortune would have 
it, the final report of the Commission (Blue Book 


‘Cd. 8462) appears while another Imperial Confer- 


ence, called by the present Government, is in session 
in London. This final report is an impressive and 
imposing document, and its contents cover a very 
wide field indeed. It contains a mine of valuable 
material concerning the natural resources of the 
Empire, and emphasises the need for an Imperial 
trade policy in order that both the British manufac- 
turer and the Colonies may utilise these for their 
mutual good, the former both meeting the actual 
requirements of the Colonies in pursuing their 
manufacturing operations and using the raw mate- 
rials of the Dominions in so doing.: It does not 
consider that any short cut can be found to the 
formulation of such an Imperial policy-—it must 1n- 
clude much that is not fiscal—but it holds that what 
is needed is detailed examination of existing condi- 
tions, and practical and definite proposals for the 
removal of difficulties and for securing co-opera- 
tion. It gives an imposing statement of resources 
and deals fully with the application of scientific re- 
search in relation to their development. In one of 
its many sections it discusses three important ques- 
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tions bearing on the future of inter-Impenial trade, 
namely, Trade Intelligence arrangements now in 
force, the statistical systems of the Empire, and the 
value of various types of exhibitions in the promo- 
tion of trade. The work of the Board of Trade 
Commercial Intelligence Department, of Trade 
Commissioners, and of our Consuls, is discussed, 
and in a later Section the proposed unification of 
legislation bearing upon trade is examined. We 
regret that in the space at our disposal at the 
moment it is not possible to deal with the report 
at the length which its interest and importance 
merit. We must be content to summarise its main 
conclusions and recommendations. After all that 
has occurred, or been disclosed, during the past 
three years, we believe it will be generally agreed 
that it is vital that the Empire should, as far as 
possible, be in future able to resist any pressure 
which a foreign Power or group of Powers can 
exercise in virtue of a contro] of raw materials and 
commodities essential to its well being. Therefore, 
it is most essential that a complete survey should 
be made of the relation between Empire production 
and Empire requirements of such materials and 
commodities. Many of the points which such a 
survey should comprise are outlined by the Com- 
mission, and the whole of the work, in its opinion, 
should be entrusted to a proposed Imperial Deve- 
lopment Board, which should carry out its research 
work and investigations (1) in respect of the 
United Kingdom, through the recently-formed De- 
partment for Scientific and Industrial Research, the 
National Physical Laboratory, &c.; (2) in respect 
of the Self-governing Dominions, through the now 
existing scientific departments, and the Committees 
for Research which are being set up in the Domi- 
nions; and (3) in respect of India, the Crown 
Colonies, and the Protectorates, through the local 
scientific departments and the Imperial Institute. 
The main functions proposed for the new Imperial 
Development Board are set forth fully. In addi- 
tion to conducting the survey of resources, keeping 
a general watch out for changing requirements, and 
investigating many matters in collaboration with 
existing institutions and committees for scientific 
research, it will have regard to, and, we suppose, 
certain advisory powers respecting, the direction of 
Empire capital towards the development of Empire 
resources, the question of migration of population, 
harbour adequacy and improvements, shipping, 
cable and railway matters, trade legislation, and so 
on. | 

No study of an Empire—some of whose several 
parts are separated by such vast distances—can be 
complete without a very thorough examination of 
the whole subject of communications. The Com- 
mission therefore made an exhaustive study of the 
existing facilities for cable and wireless communi- 
cation, and it makes some very definite recommenda- 
- tions. It describes further reduction of cable rates 
between the Mother Country and the Colonies as 
an urgent necessity, both for the encouragement 
of trade development and for the promotion of 
‘social intercourse. It does not consider the present 
control over the private cable companies effective 
for this purpose, and it declares that public opinion 
in all the Dominions is in favour of a policy which 
will secure State control of telegraphic communica- 
tion between the United Kingdom and Australia 
and New Zealand through Canada. ‘‘In our judg- 
ment, such control is essential if adequate reduc- 
tion of rates is to be secured.” State acquisition as 
‘soon as possible (either by lease or otherwise) of a 
cable across the Atlantic is, therefore, recom- 
‘mended, with the necessary land line connection be- 
‘tween Nova Scotia and Montreal, there to connect 
with the existing services administered by the 
Pacific Cable Board. As soon as through communi- 
cation has been obtained, it is advised that there 


should be cheaper rates to and from Australia and 
New Zealand, lower business rates between Canada, 
Newfoundland, and Home, also to and from South 
Africa, and a considerable reduction in the Press 
rates. The objective that the Commission has in 
mind in its study of this important part of the entire 
subject is—plain language messages between the 
most distant parts of the Empire at sixpence per 
word, and the lowest possible Press rates in view of 
the vital need of the dissemination of Imperial news 
as fully, widely, and cheaply as possible. To our 
mind there are few things which are of greater 
urgency for the good of the whole Empire family 
than a cheapening of cable communication. The 
possibilities of Empire development along the lines 
of utmost efficiency are very deeply involved. We 
may assist or retard progress according to the 
manner in which so vital a question is handled. 
Every handicap under which we labour in this con- 
nection should be removed as the result of a large 
policy of real statesmanship. | 

The public mind, with its larger conception of 
what the British Empire is; with its imagination 
kindled as never before by the vastness of its re- 
sources and its potentialities; with the knowledge 
of the responsibility that rests upon itself and 
its kith and kin to develop and utilise those 
resources and potentialities; and with the un- 
bounded admiration that possesses it for the 
million who have fought side by side with us, 
will readily grasp what it must mean to our- 
selves and to the Dominions to possess the amplest 
and cheapest means for keeping in expeditious 
touch with all the constituent parts of the Empire. 
We trust that the Imperial War Conference will see 
its way clear to ensure, as far as lies in its power, 
the adoption as early as may be of the progressive 
policy indicated by the Commission concerning this 
and the other essential matters covered in its verv 
valuable and comprehensive report. 


CHANGES in nomenclature or is 

Lumen versus the magnitudes of units used in 

Candle-power. commercial practice always call for 

| careful consideration before they 
are accepted as worthy of adoption, especially when 
they relate to matters which affect the general public 
as well as the trades or industries concerned. They 
should never be made unless they tend in the direc- 
tion of uniformity, convenience, and scientific accu- 
racy. All these advantages unquestionably attach 
to the proposal to adopt the ‘‘ lumen ” as a new unit 
for measuring the luminous output of light sources 
of every description, which was recently discussed 
exhaustively at a meeting of the ILLUMINATING 
ENGINEERING SOCIETY. Elsewhere in this issue we 
give a fairly full abstract of the discussion, the sub- 
ject being one of material importance to electrical 
engineers; it will be. found on reading this that a 
very strong case was made out for the lumen as 
compared with the candle-power, which is inherently 
defective as a measure of light production, giving 
no better guidance as to the output of a lamp than 
the voltage would give as to the output of a dynamo. 
The lumen is not strictly new, seeing that it has 
been known for some 20 years; but it has not come 
into general use until comparatively recently. 

It should be obvious that to rate a lamp in terms 
of the total flux of light which it produces is much 
more scientific and practical than to state the inten- 
sity of its lighting value in a particular direction, or 
a more or less imaginary mean value. The lumen 
has already acquired considerable vogue abroad, and 
has now been adopted, in addition to the watt 
rating, by the leading British lamp makers; it is to 
be hoped, therefore, that it will speedily become a 
household word in the electrical world. 
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THE GREAVES-ETCHELLS ELECTRIC. 
FURNACE. 


Tux rapidly growing utilisation of the electric furnace in 
the Sheffield steel industries was a noteworthy feature before 
the war, and has been greatly stimulated by the existing 
conditions. In connection with the recovery of scrap, it 
has the great advantage that it can readily melt the whole 


~“ 


e e 


portion between the top and bottom of the charge, to 
superheat the slag fioating on the steel, if desired, and 
so on. 

The furnace is made in standard sizes ranging from 
10 cwt. to 10 tons ; the smallest size is designed to produce 
small ingots of high-speed steel, magnet steel, rustless steel, 
and similar alloys, and is provided with transformers of 
260 K.v.a.: the 3-ton furnace requires 800 K.V.A., and 
the 6-ton size 1,560 K.v.a. The smaller farnaces have two 
l carbon electrodes each ; above 3 tons, 

four electrodes are used. The elec- 

trodes are carried by substantial 
brackets at the side of the furnace. 

The 6-ton and larger furnaces have the 

four electrodes evenly spaced, with 

a charging opening, 3 ft. wide, at each 

side of the furnace, which is sealed 

up with a patented type of door ; the 
electrode arms can be swung outwards, 
allowing the roof to be bodily removed, 
or the electrodes to be changed without 
climbing on the roof. The electrodes 
are raised and lowered by a screw 
shaft, which can be operated by hand 
or by a motor, with or without auto- 
matic regulation, as desired. The 
casing of the furnace is constructed 
of heavy boiler-plate, suitably stayed 
to prevent distortion, and the arched 
= roof consists of silica brick, so sup- 
ported as to allow of free expansion. 

The doors are opened by levers, and 

when closed are locked by a steel 

wedge ; under the makers’ patent 
system, a plug of refractory material 
completely seals up the door opening. 


t- < Pige. 1.—GREAVES-ETCHELLS 3-TON FURNACE AT THE WORKS. OF SHEFFIELD The smaller furnaces are rectangular, 


ALLOYS, LTD., ROTHERHAM. | 


of its charge in the shape of shell turnings, &c., whereas all 
other furnaces can use only a very limited proportion of 
turnings, and the remainder of the charge must be new raw 
materials, pig iron, &c.; the electric furnace. can make 
sound steel or castings directly. trom the melted turnings, 
and should be installed in all works where there is an accu- 
mulation of turnings or other steel scrap and a supply of 
electrical energy. Moreover, the quality of the finished 
product is much superior to that of any other type of 
furnace. 

An electric furnace of new design has recently been 
introduced in the Sheffield district by Messrs. T. H. Watson 
and Ca (of Sheffield), Ltd, and is illustrated herewith ; it 
is the joint invention of Mr. H. A. Greaves, a member of 
the electrical emgineering staff of the Sheffield Corporation, 
and Mr. H. Etchells, who has for some time specialised in 


electric furnace work. The furnace is of the three-phase ` 


type, two of the phases being introduced through the roof 
with vertical electrodes, while the whole of the hearth acts 
as the third electrode- The hearth is a solid basic lining, 
20 in. thick, composed of dolomite, tar, magnesite, &c. 
Energy is supplied by three single-phase transformers with 
the primaries in delta connection ; the secondaries are con- 
nected in star, with unequal legs, the proportions being so 
calculated as to give a balanced load on the primary mains 
when the upper electrodes are in equal adjustment. An 
advantage of this arrangement is that if one of the arcs is 
broken the others are not affected, and an overload on one 
arc is hmited owing to the current having to pass through 
two transformers in series and in different phase, producing 
a considerable buffer effect, and tending towards a reduction 
of shock. Hence it is found possible to maintain a con- 
tinuous load, with little variation, and thus to utilise the 
full capacity of the transformers. Owing to electromagnetic 
effecta the molten steel is kept in motion, so that it becomes 
uniformly heated and homogeneous in composition. Tappings 
in the primary windings of the transformers enable the 
secondary voltages to be varied, in such a way that the 
currents pemg through the bottom of the furnace and 
between the top 

limita, in order to distribute the heat in any desired pro- 


O S 


electrodes can be adjusted between wide . 


the larger circular, in plan ; they are 
all balanced, and are mounted on an 
ingenious arrangement of compensating rollers, as shown 
in fig. 3, which has the effect that when the furnace is 


Fic, 2.—GREAVES-ETCHELLS 10-cwT. FURNACE AT THE WORKS. 
OF THE APEX STEEL Co., LTD., SHEFFIELD. 


tilted for pouring, the teeming spout travels downwards in 
a vertical line, so( that: theyladie\can be put in the right. 
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position, and need not be moved whilst tapping the 
furnace. A slagging spout is provided at the rear 
charging door, and in the smaller sizes another charging 
door is placed at one side. - 

The transformers are of the British Electric Transformer 
Co.’s manufacture, and the switchgear is made by' Messrs. 
Reyrolles, Ltd., with a rotary selector switch for controlling 
the voltage. , 

In all except the smallest size of furnace two working 
voltages are provided. Electric motors are used for hoisting 
and for tilting the furnaces, except in the case of the 10-cwt. 
furnace, which is operated by hand. 

The tilting gear consists of a steel screwed shaft operated 
by a stee] bevel wheel mounted on trunnions, with a threaded 
steel nut in the centre ; the bevel wheel is driven through 
gearing. by a motor of 34 H.P. in the case of a 3-ton furnace. 
Motors of the same size drive the electrode carriers, through 
worm gear, and all the motors are controlled from the 
attendant’s platform with controllers of the tramway type. 

The first furnace made was designed to me't 5 or 6 cwt. 
of high-speed steel, and consumed 700 units per ton ; the 
time occupied from charging with cold raw material to 
casting the finished ingot ranged from 75 to 100 minutes. 
A small furnace erected at the works of Messrs. Spear and 
Jackson, Ltd., Sheffield, has already made 1,080 heats of 
high-speed steel, and the lining has only once been renewed. 
The furnaces already in operation or on order number more 
than 20, including one of 10 tons capacity for Messrs. 
Kayser, Ellison & Co., Ltd., Sheffield, and one of 3 tons 
capacity for Messrs. J. H. Andrew & Co., Ltd., Sheffield. 
We illustrate in fig. 1 a 3-ton furnace at a Rotherham 
works; it occupies a space 9 ft. square, and the casting 
pit, which provides for casting two groups of four ingots 
each, together with the ladle pit measures 24 ft. x 7 ft. 
In this furnace a charge of two tons of steel turnings can 


in 
w- i ' 


facture of high-speed steel. In a number of cases, etectric 
steel has proved a reliable substitute for Swedish steel, and 
the extension of electric melting should lessen the city’s 
dependence upon Swedish iron and steel products, which are 
extremely scarce and terribly dear. The electricity depart- 
ment of the Sheffield Corporation reagises that electric 
melting has a great future, and is arranging for a large 
increase in the supply of current. It states that it 
is already supplying current to 20 furnaces, and expects 
shortly to couple up a further 16, the output of the whole 
being estimated at 100,000 tons per annum of expensive 
steel. ; 


Bauxite in Hungary.—A company, with a share capital 
of £333,000, has been formed at Budapest, under the title of the 
Aluminium Ore Mining and Industry Co., and under the-presidency 
of the general director of the Hungarian General Credit Bank, to 
take over the bauxite mines of the Count Karl Kornis group in the 
districts of Bihar and Klausenburg. The object of the company, in 
which the German banking firm of 8. Bleichroder, the Disconto 
Gesellschaft, and the metal firm of Aron Hirsch & Co. are also 
interested, is chiefly to work the mines in question, the large 
present output from which is mainly forwarded to Germany. The 
new company, however, proposes to establish plant fer the 
treatment of the ores and the production of aluminium. 
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- FIG. 3.—SECTION AND ELEVATION OF STANDARD 10-TON GREAVES-ETCHELLS FURNACE. 


be melted in two hours and twenty minutes, and the refining 
process for the production of nickel-chrome vanadium steel 
occupies two hours. The load on the three phases is well 
balanced, and the power factor is 0°90. | | 
_ It is significant and interesting to note that old- 
established firms in the Sheffield steel trade are adopting 
the electric furnace without hesitation, and are building 
shops specially for its accommodation. Energy is derived 
from the Corporation mains at 11,200 volts, and is trans- 
formed to 80 volts for melting and 65 volts for refining. 
According to the Sheffield’ Daily Telegraph, the past year 
has witnessed the beginning of a new era in the local steel 
industry, created by the introduction of the electric 
furnace. A number of such furnaces have been at work 
for some years, but during the war the innovation has 
received attention from the trade as a whole, and much 
prejudice against it has disappeared. Nearly 40 such 
furnaces are at work or contracted for, aud additions to the 
number are certain to be made in the near future. The 
Greaves-Etchells type, which was designed and is being 
constructed in Sheffield, has won general favour, and the 
small sizes are proving quite satisfactory for the manu- 


Water Power in Ireland.—A recent issue of the Times 
Engineering Supplement contains an article on the possible power 
development of the Shannon for supplying Dublin and Limerick. 
and the Erne for supply to Belfast and Derry. The longest trans- 
mission would be about 120 miles, and each river is estimated to 
give 50,000 H.P. during eight months of the year, and from 20,000 
to 40,000 H.P. during the remainder. The possibilities of Lough 
Neagh, which has an area about equal to that of the Isle of Man. 
are apparently discounted by the dropof only 40 ft. over a distance 
of 60 miles to the sea ; there is, however, an ‘opportunity for some 
small local developments, such as for electric supply to the town of 
Coleraine. l 

Proposals have been made to utilise the tides in Strangford 
Lough, which is convenient to Belfast, and is fed from the sea 
through a narrow channel, about 4 miles long and from } to } mile 
wide. 

The tides run about six hours each way, with two hours of slack 
water, when no head would be available. To overcome this it has 
been suggested to provide internal storage reservoirs by means of 
a barrage across the Quoile River estuary and a bay behind Mahee 
Island ; also, as an alternative, to provide battery storage. Power 
would be generated by both the incoming and outflowing tides, and 


it is estimated that the power at the turbines would vary from 


60,000 to 10,000 H.P., averaging with suitable storage 32,000 H.P. 
the year round. The capital expenditure on the scheme is esti- 
mated at £1,120,000, and/the annual saving over a steam plant of 
similar capacity at-about £120,000. . 
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' ELECTRICITY SUPPLY: A RETROSPECT. 


THOSE who have watched for a considerable period 
of years apgradual fruition of an enterprise, the 
perfection 48 a process, or the development of an 
‘ideal, will know how to appreciate the old saying 
that `‘ everything comes to him who knows how 
to wait.’’ History, perhaps, affords the best illus- 
tration of the fact that sooner or later, but almost 
certainly in course of time, sustained effort with a 
legitimate object in view will succeed. At the 
moment such reflections are not inappropriate to 
those who have striven for the official recognition 
of the merits of cheap electric supply as an essential 
factor in that sphere of human activity which really 
dominates modern history, viz., modern industry; 
nor is the present time an inappropriate ‘one for 
briefly reviewing some of the steps which have been 
taken during the past year with a view to realising 
such an ideal, and which have, in fact, culminated 
in a measure of official recognition beyond the ex- 
pectations of all but the most hopeful supporters of 
the idea. 


It is a year ago, to-day, that, at the Institution of 
Electrical Engineers, Mr. E. T. Williams, by his 
able introduction to a discussion on the position of 
electricity supply in the United Kingdom, and the 
steps to be taken to improve and strengthen it, 
helped to focus attention on the question of elec- 
tricity supply from the national standpoint. 

As mentioned in our leading article at the time,* 
his proposals represented the logical sequel to the 
insistent demands for the conservation of our 
national fuel resources, and the no less pressing 
necessity of improving our industrial equipment 
with a view to securing the maximum efficiency in 
industry after the war. 

The basic idea underlying the carefully thought- 
out scheme enunciated by Mr. Williams was, of 
course, by no means a novel one, and only the pre- 
vious week we had had occasion to refer editorially 
to the views of Sir R. A. S. Redmayne in regard 
to the yital necessity of centralising production—a 
doctrine which was most forcibly propounded some 
years previously by Dr. Ferranti, f and subsequently 
gained the support of many other leaders in the 
electrical world. 

The discussion on Mr. Williams’s scheme for re- 
organising electricity supply on national lines was 
followed by a similar one in Manchester, in which 
Mr. J. A. Robertson introduced the subject,{ and in 
commenting editorially on this in the following 
week§ we were able to announce the issue of the 
Board of Trade circular (under date May 2sth), 
urging the interconnection and joint working of 
electric supply undertakings of all kinds, and offer- 
ing to facilitate the carrying out of such schemes. 
This was a great step in advance, to the importance 
of which, as regards the electrical industry, as well 
as in attaining the expressed purpose of the Board, 
viz., economy in fuel consumption, we drew atten- 
tion at the time, even urging that a measure of 
compulsion would not be unwarranted in view of 
the national importance of the question. 

However, events have shown that those most con- 
cerned fully appreciated the situation, and that the 
- electric. supply authorities in Lancashire and 

Cheshire had even anticipated the Board of Trade 
circular, to the extent that on May oth they had 
formed a committee to prepare a scheme of inter- 
cennection where feasible in those counties. We 


*Ewo. Rev., April 2st, 1916; t ibid., November 18th, 1910, 
Presidential Address to the I. E.E.; : 'ibid., MAE 19th, 1916; 
-$ ibid., May 26th, 1916. 


referred editorially to this matter, and to the 

.M.E.A. meeting, where the paper by Mr. Ellis 
echoed the demand for organisation of electricity 
supply in this country, in our June issues; subse- 
quently it was announced ‘that the Council of the 
Institution of Electrical Engineers had, in fact, ap- 
pointed a committee to consider the present and 
future of electricity supply in this country, on June 
8th, and almost simultaneously came the announce- 
ment that on June 21st a joint committee of the 
Municipal Electrical Association and electric power 
companies had been formed to investigate the same 
matter. 

In a subsequent issue* we discussed the respec- 
tive spheres of activity of these two committees, 
scme of the members of which are common to both, 
pointing out that ‘‘apparently the duties of the 
former (I.E.E. Committee) will be to consider the 
principles and methods, to confer with the Board of 
Trade on questions of policy, and to solve engineer- 
ing problems, while the latter will be a committee 
of ways and means, and will investigate local condi- 
tions in the various areas concerned, with a view to 
expediting the accomplishment of the work of link- 
ing-up.”’ 

The next public references to the matter were at 
the meeting of the British Association} in Septem- 
ber, where, in discussing the question of fuel 
economy, Mr. C. H. Merz again emphasised the 
necessity of centralising production and intercon- 
recting electric supply systems under the guidance 


` of some central authority, pointing out that such an 


ideal may be achieved in this country, on account 
of its compact nature, to an extent which is not pos- 
sible in other countries. 

At this meeting, too, Mr. R. P. Sloan read a 
paper on fuel economy on the North-East Coast, 
such economy being, of course, due to the splendid 


_ efforts of the large interconnected electric power 


companies in that area. 

In the early days of October{'came the issue of 
the memorandum which the Joint Committee, ap- 
pointed by the Incorporated Municipal Electrical 
Association and the Incorporated Association of 
Electrical Power Companies, addressed to electricity 
supply undertakers throughout the country, and, 
almost coincident with it the publication of the in- 
terim report of the Committee for the Interconnec- 
tion of Lancashire and Cheshire supply systems 
(dated September, 1916), which detailed the pro- 
ceedings of the Committee since its inception in the 
previous May. During the same month, Mr. R. A. 
Chattock (who is the chairman of the I.E.E. Com- 
mittee on Electricity Supply) addressed the Birming- 
ham Association, of Mechanical Engineers on the 
subject of industrial economics,§ and referred at 
some length to the question of centralised power 
generation, fuel economy, &c. 


The close of October saw the formation of a joint 


- committee of municipal and company representatives 


with a view to considering a scheme for intercon- 
necting the Wést Yorkshire electrical undertakings, || 
and a committee of a similar kind was formed on 
November 3rd, to deal with electric supply in the 
West of Scotland.** 

In our issue of November roth, we published an 
important article on the question of wayleaves—we 
refer to it here because the author, who is intimately 
acquainted with the subject, outlined the Possible 
procedure for dealing with this matter, which is of 
vital interest to those contemplating extended dis- 
tribution of electricity; moreover, the whole matter 
was to be discussed at the Institution of Electrical 
Engineers last night. On November 21st a joint 
committee, representing municipal and company in- 
terests, was formed to deal with the interconnection 


* Eveo. Rev., August 4th,»1916; t ibid., September 15th, 
1916; ? ibid., October 13th, 1916; 8 ibid í October 0th, 1916: 
{| ibid., November 3rd, 1916; * ibid, November 10th, 1916. 
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question in South Wales*; on December 18th a simi- 
lar committee was formed for the West of England 
areaf; and two days later the same procedure was 
adopted by the supply authorities on the North-East 
Coast.t | 

The next landmark is one to the importance of 
which we drew attention at the time,§ viz., the 
Manchester conference of the Lancashire and 
Cheshire supply authorities, which was convened by 
the Board of Trade and presided over by its Parlia- 
mentary Secretary, Mr. G. H. Roberts, M.P.; it is 
not too much to say that the impression conveyed 
by that gentleman as to his grip of the subject 
generally, caused the deepest satisfaction in elec- 
trical circles, and, in fact, gave rise to what have 
turned out to be well-founded anticipations that a 
completer measure of recognition of the national 
interests involved in electricity -supply might be 
accorded ‘by the Government. 

In point of fact, we were able to announce edi- 
torially on March 23rd, that the President of the 
Board of Trade was appointing a Departmental 
Committee to report on the steps, legislative or 
otherwise, necessary to ensure an economical supply 
of electric power for all classes of consumer in the 
United Kingdom, and the names of those constitut- 
ing the Committee were announced in the followin 
issue,|l| as also the formation of a Provincial Electr’ 
Supply Committee representing some 60 provincial 
supply companies who are working between 200 and 
300 Provisional Orders. 

In the meantime, it may be noted that steps had 
been taken to form a committee to study the ques- 
tion’ of interconnecting supply areas in Devon and 
Cornwall**; a conference of West London supply 
authorities took place with a view to establishing a 
co-operative bulk supply station; and simultaneously 
with our announcement regarding. the Board of 
Trade Committee, we were able to state that the In- 
corporated Municipal Electrical Association had 
formed a committee on the development of elec- 
tricity in agricultural areas—this being a matter 
which has too long remained‘ in obscurity, but is 
obviously brought much nearer to the stage of 


realisation by the various proposals for interconnect- . 


ing existing electric supply areas. 

Our review of the matter is necessarily brief and, 
in some respects, incomplete, our object being, as 
far as possible, to direct attention to the essential 
history of the year as it affects the administrative 
reorganisation of electricity supply on a broader and, 
we hope, national basis; the technical problems in- 
volved in this reorganisation have been by no means 
overlooked during the year, and one need only in- 
stance the papers on “‘ Parallel Operation of Power 
Stations ’’ (Peck), ‘‘ Frequency Changers ” (Town- 
end), “‘ Voltage Regulation of Rotary Converters ” 
(Juhlin), and the discussion on ‘‘ Wayleaves’”’ 
(already mentioned) at the Institution of Electrical 
Engineers, while the recent paper on power-house 
design, by Mr. E. M. Lacey, before the Institution 
of Civil Engineers raises a technical side issue of 
some interest. While the year has been so prolific 
in the formation of committees, &c., most of which 
are fortunately correlated, and imbued with more 
or less common aspirations, the future of electricity 
supply depends more particularly on the result of 
their labours, and in one case at least, viz., that of 
the Committee formed by the Institution of Elec- 
trical Engineers, some indication of its work during 
the past year seems rather overdue, seeing that its 
formation followed closely on the discussion initiated 
by Mr. Williams. Possibly it regards its labours 
as superfluous in view of the active interest which 
is being taken m the matter by other bodies which 


* Evec. Rev., December Ist, 1916; + ibid., December 29th, 
1916; ? ibid., January 12th, 1917; § ibid., March 9th and 
E 1917; || ibid., March 30th, 1917; ** ibid., March 9th, 


‘consumed, the fatigue, 


- noting signals, speakin 


are more closely in touch with the subject, and 
especially in view of its representation on such 
bodies. 

A feature of the greatest interest in the events of 
the past year, which must strike all close observers, 
is the community of electric supply ypgerests which 
has been established as a result of~the common 
object in view, which dominates all other considera- 
tions. At the moment these interests, though work- 
ing in unison, are of a semi-independent nature, and 
it should be our common object to permanently 
weld them, as far as possible, so that after the war 
one representative body—possibly a National Elec- 
tric Supply Association of Great Bntain—may exist 
for the benefit of the electric supply industry as a 
whole. 


MACHINE-SWITCHING TELEPHONE GEAR. 


By F. R. McBERTY, M.1.E.E. 


(Abstract of paper read before the INSTITUTION OP ELBCTRIAL 
ENGINFERS.) 


THE operations now recessary in a telephone exchange are, 
to place a conducting link between a terminal of a callm¢ 
party's line and the terminal of any party wanted within the 
telephonic area, to signal the wanted party, and to return 
the apparatus to normal condition after conversation. 

Within 40 years the extension of the circuits to be inter. 
connected has increased from a maximum of a few hundred 
feet to a maximum of 5,000 miles; the number of telephones 
tə be interconnected has increased from a dozen or so to 
1) millions; the time required for the switching operations 
in local service has diminished from an hour or more to a 
maximum measurable in seconds. The training of the opera- 
tor and the development of apparatus and methods suited to 
her have permitted these changes; but the physical and 
mental characteristics of the operator have dominated the 
nature and cost of the apparatus and the arrangement of the 
plant. The operator has been needed primarily to perform 
the physical work of connecting one terminal with, and dis- 
connecting it from, the other. In addition, she has been 
loaded with the supervision and inspection of the connec- 
tions, with various discriminatory functions in respect of 
classes of service, choice of route and rates, and with various 
sorts of clerical work. In the present consideration, we are 
concerned mainly with the physical work of switching. 

In performing switching, the operator observes the signal 
of the calling party, connects her telephone with the calling 
line, tests the wanted line, connects the callin” line with the 
wanted line, rings the bell at the wanted station, observes 
the call for disconnection, and removes the connecting means. 

Merely to observe a call signal and prepare to act upon it 
she requires an appreciable time—one or two seconds; to take 
a plug and insert it into a near-by jack consumes 1} seconde: | 
to receive an average number at an averags rate of speaking 
consumes two or more seconds; to repeat it for the sake of 
accuracy, 2 seconds; to carry a plug from the key shelf to a 
jack in the multiple field requires 14 seconds or more; to 
withdraw two plugs, 2 or more seconds. In addition to 
these times of activity, it is necessary to allow her a restin: 
time amounting to 30 or 40 per cent. of an hour. The opera. 
tor has also a limited reach. While sitting, she can reach 
over a semi-circle of about 30 in. radius above knee height: 
if she is compelled to rise to make a connection, the time 
and consequent reduction of load 
are largely increased. 

In each of these acts she exhibits inherent and controllinz 
limitations, to which the character of service and of tele 
phonic switching plant have been adjusted. In each of them 
she is at a distinct disadvantage as compared with a switch- 
ing machine. 

The construction and capabilities of the apparatus which 
she manipulates are dominated likewise by her physical 
characteristics. The dimensions and the material of the jacks. 
plugs and cords, keys and keyboard, are determined by the 
character of her grasp, and of the forces she exerts in push- 
ing in and pulling out the plugs and working keys; the 
number of jacks and of junction terminals which can be 
assembled in a given area is fixed by the dimensions of plugs 
and keys; and a certain orderly numbered arrangement. 
which permits easy observation and a minimum of mental 
effort, must be preserved. ~ f 

These facts limit the multiple switchboard to about 10,00" 
lines capacity, thus fixing the largest switching unit which 
can be operated by a single operator. The time required for 

j ing, and making movements is so large 
that a second operator is interposed in a series of connecting 
operations only of actual necessity, while a third operator 
can be resorted to only for a limited amount of special ser- 
vice. Th average time of ,ewitching through a single opera- 
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tor may be 8 seconds; in switching through two operators, it 
js increased to 15 or even 20 seconds. The large city exchange 
areas therefore have been organised into central offices of 
about 10,000 lines each, with a maximuin switching unit of 
about 10,000 lines, with junction switching between offices 
which, regardless of the economics of plant construction, 18 
never permitted -tò involve more than two operators. 

The wages of operators, together with those of reserve 
furces, supervisors, and trainers paid tor the times thus ex- 
pended in switching and rest, form a large and increasingly 
inportant feature of telephonic economics. Take, for a 
rough comparison of costs, the work of the switching or in- 
cunning Junction operator, which is practically confined to 
acting upon instructions given as briefly and rapidly as 
possible to plug up and remove connections. Such an opera- 
tor can switch about 500 connections per hour, with a result- 
ing wage cost of £5 for 100,000 connection». On the simplest 
showing, an equal expenditure would pay each year for a 
machine capable of switching an equal number of connec- 
tions for an indefinite period; in other words, a switching 
machine would cost about as much per 1,000,000 connections 
or more as Manual switching per 100,000 connections. In a 
closer analysis, the comparison is less simple; the switching 
machine is expected to retire the cost of the displaced manual 
apparatus, to pay interest and upkeep on itself, and to retire 
its initial expense during its life. Thus there are brought 
into the comparison a number of variable factors that, in 
comparative estimates, are still based largely upon assump- 
tions, which can be adjusted bv partisans to demonstrate the 
case for either manual or machine switching. 

The underlying problem of switching lines together in 
desired combinations, substantially the same whether by 
manual or by mechanical means, 31s to move the terminal of 
one line calling by chance to the terminal of another parti- 
cular chosen hne amongst a large number, and to hold the 


terminals per second—a number which is not satisfactorily 
large. A number of inventors have solved the problem of 
driving a movable member over a sutticiently long row of 
fixed terminals by means of two motors of different speeds, 
the member being driven at high speed nearly to the desired 
point, say to the preceding decimal, by the first motor, after 
which it is connected with the low-speed motor which moves 
it at a rate suitable for accurate stopping to the particular 
terminal. By this means, a straight row of terminals up to 
ou) can be covered within the ayailable period. 

_ A type of quick-acting switch better represented in the art 
Is that having terminals in several rows in a compact rect- 
angular field, the wanted terminal being reached in the field 
by choosing first the desired row, and then the desired point 
in the row—commonly known as the “co-ordinate ’’ switch. 
In one form, the switch is furnished with a single movable 
terminal which is propelled over the field along co-ordinate 
axes, thus arriving at the most remote terminal by passing 
crosswise over all the rows and along one of the rows. ( 
this type are the Strowger switch and the Clement switch, 
both in extensive and successful use. Jn another form (the 
‘multiple brush” switch) the movable member carries a 
number of terminals equal to the number of rows, of which 
one moving terminal is chosen and put: into condition for 
making contact in the desired row, while the entire group 
of movable members is propelled over the rows to the desired 
point in the row. This form of switch is able to connect 
with the desired point in the field with a minimum of motion, 
and thus with the same speed permits a relatively massive 
construction. The form is represented in commercial equip- 
ments by two different switching machines, in one of which 
(the Western Electric system) the desired brush or movable 
terminal is chosen by moving the brush member bodily into 
pesition for contact, whereas in the other (the Lorimer sys- 
tem) all brushes are in contact, and one is electrically chosen 


two in electrical contact for a short period. There is a by an auxiliary switch. 
First ! 
finders switches . : 


limit to the time which the switching operation may con- 
sume and to the cost of the machine for effecting it. The 
human motor of the manual switching system bas a mecha- 


nical advantage over the machine of a controlling nature— - 


the operator can use vision and can plan to determine the 
course which her hands shall follow in applying the movable 
to the fixed terminal, and in removing it at the end of con- 
nection—and thereby is enabled to move the terminal in 
three co-ordinate directions, as no machine so far designed 
is capable of doing. In all switching machines the movable 
términal is provided with a free and clear path to and from 
ull fixed terminals, and moves in one direction or in two 
vu-ordinate directions in a plane. The human motor, there- 
fore, has been used to operate a number of movable terminals 
(plugs) over the same field of fixed terminals ‘(jacks) for 
making a considerable number of simultaneous connections; 
while the mechanical motor is confined to moving a single 
movable terminal (brush) over its allotted field of fixed ter- 
minals, which must be multiplied together before movable 
terminals in sufficient number to provide for connections 
œcnrnng simultaneously. 

The three limitations suggested—time of switching, cost, 
and number of machines—have determined the nature of 
mechanical line switches, and each has given rise to a series 
of inventions end developments. Of these the time limit 
within which the switching operation must be completed has 
inposed the most rigid restrictions, and has resulted in the 
most various and striking characteristics of switching 
mechanism. | 3 

The obvious method of arranging the terminals in a single 
row, whether straight, curved, or circular, is immediately 
open to the objection that the speed at which the movable 
terminal can be driven is limited by the necessity of stopping 
accurately upon the required terminal and without a destruc- 
tive blow. The mass of the moving member cannot be 
brought below certain limits without sacrificing durability 
and rigidity; the speed of motion and the accuracy of stop- 
ping at the point required is determined by the quickness of 
action of magnets of which the power diminishes as the 
quickness ir increased. Because of these physical conditions, 
it hae not been found feasible for commercial service to 
propel the movable terminal over more than about 50 or 60 
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All the co-ordinate switches require two motor elements. 
Moving at the same rate of speed as a single-row switch, 
they can cover much larger fields of terminals—it is prac- 
ticable to reach the most remote of XƏ terminal points in 
one second. | 
- The single row of terminals has been arranged in a straight 
line, in an arc, and in a complete circle. The straight line 
is best suited to large switches, for the reason that many 
rows can be placed side by side in a compact arrangement; 
the single curved row is suitable only for small switches; 
the complete circular row is far too bulky for switches of 
considerable capacity, and’ presents serious difficulties in 
attaching wires. The rectangular fields take the form of plane 
surfaces, arcs of cylinders, complete cylinders, and segments 
o: spheres. l 

It will be apparent that the motor elements required for 
producing the motion of movable terminals so diverse in 
extent, rate, and direction, must be correspondingly various; 
but development has favoured two general types, of which 
one is the ratchet or “ step-by-step ° motor, and the other 
the power-driven motor, each with a different characteristic 
method of control. 

Possibly the ratchet motor has the advantage of the longer 
history; the earliest automatic switching mechanisms were 
of the same nature az the early Wheatstone telegraphs, elec- 
tric clocks, and like mechanism. Switches which contained 
only a stnall number of terminals were intended for location 
in lieu of operators, in remote places lacking sources of ade- 
quate electric power. For such circumstances it is extremely 
well suited. With the demand for massive construction, high 
speeds, and large switch capacity, the limitations of ratchet 
motors have been found serious, and recourse has been had 
to constantly driven motors to which the moving-switch 
member is clutched af required. The ratchet motor has the 
advantage of being quiet. except at the moments of propelling 
the switch member, which may amount to no more: than 
one or two minutes per day. Aside from the presence of a 
constantly moving part, simplicity of construction and easy 
maintenance would seem to be in favour of the power-driven 
clutch. For such work as is required. of.a.telephone switch, 
it is a surprising fact) that theannual coat of apiece of shaft- 
ing maintained in constant motion is very’ little more than 
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that of the same piece of metal still, and much less than the 
cost of maintaining a more complex form of motor device. 


SIZE OF MACHINES AND NUMBER OF MULTIPLES. 


-The accommodation of the trafic requires a sufficient 
number of multiple fields each with its movable terminal 
and motor to make and maintain the maximum number of 
connections simultaneously required in the © particular 
numerical group represented in the tield of terininals. 

The maximum requirement deviates considerably from the 
average of the trafic requirements, and the deviation in- 
creases very greatly as the group of lines diminishes. ‘This 
fact under present conditions of manufacture has an Hn- 
portant influence upon the number of terminals which may 
be brought together in a single multiple held, and on the 
consequent dimensions of the individual machine switch. 
The machine for maximum economy In first cost must repre- 
sent a choice between a large number of terminals very 
inefficiently employed, with a minimum number of motorg 
and movable members very efficiently employed, on the one 

and, and on the other a small number of terminals etti- 
ciently employed and a large number of motor and moving 
members inefticiently employed. Fig. 1 shows the computed 
total of movable terminals and motors, and of fixed terminals, 
required for performing the switching in a 100,000-line ex- 
change furnished with machines of different dimensions— 
from 10 points each to 1,000 points each. 

The subsequent cost of maintenance is, however, of weight, 
since this cost is affected in a more important way by the 
multiplication of moving parts than it is by the multiplication 
of fixed parts. 

The motion of the switching machine may be controlled 
primarily in either of two ways, for functions which may be 
described as “ seeking '’ and ‘‘ choosing ” respectively, corres- 
ponding to the operator’s connecting with a calling line 
(which she does by seeking out the particular line displaying 
a signal) and connecting with a wanted line (which she does 
under the direction of the subscriber by the process of 
numerical choice). The switching funetions are not essen- 
tially different; the moving terminal of a seeker or finder is 
driven to the required points and stopped there by the 
different conditions of the point itself; whereas in the choos- 
ing-switch or selector, the moving terminal is propelled 
through a measured distance which is controlled from a dis- 
tant point; both functions are sometimes combined in the 
same switch. Nevertheless, the finders commonly require a 
smaller field of terminals for efficient operation than selec- 
tors, and each of the developed machine switching svstems 
contains two forms cf switching machine based on this dif- 
ference of function. 


TRUNKING THROUGH SWITCHES. 


The switching machine in itself is quite inadequate for 
ir.terconnecting the lines of even a small telephone exchange. 
The manual switchboard is, as noted, limited to about 10,000 
lines within reach of the operator with a plug. The largest 
machine switch so far constructed is limited to about 500 
lines within reach of the movable terminal. Recourse is 
therefore had to combinations of machine switches operating 
in series, the seekers connecting the calling lines into 
diminishing groups of trunks, finally to the first series of 
choosers, whence they are distributed under direction of the 
calling subscriber through continually ramifving groups to 
the wanted lines. The mechanism for distributing the in- 
coming calls to their Cestinations in the field of called lines 
is exactly like that resorted to in the manual system when 
the single mu'tiple-jack field was outgrown, namely. trunk- 
ing the call to a multiple jack of a free-testing junction line 
in a chosen group of junctions, which ends in the moving 
member of a switch at a distant point before another field of 
jacks containing the wanted line. As pointed out at the 

eginning of this paper, the manual trunking method is 
practically limited to two switching operations in sequence. 
because of the time taken by operators to communicate and 
to perform their functions. The switching machine is free 
from this limitation, and permits the awitching of connec- 
tions through successive junction lincs and machine switches 
to an unlimited extent. 

The function of the seeking switch is to concentrate the 
connections originating in a large group of lines upon a 
linited number of the more complex and costly elements 
mvolved in the connection, namely, the group-choosing 
switches and the speech-transmitting and controlling gear. 
The function of the choosing-switch or group-switches is the 
reverse—to distribute the traffic from those general and rela- 
tively costly appliances to a large number of call-receiving 
lines—and shis purpose likewise is served by one or more 
choosing switches in series, which choose free paths through 
ramifying groups of trunks. In this case, however, since the 
purpose of the selection is to reach a particular line, the 
connection into the next group cannot be made at random, 
bu a free trunk in a particular group of trunks must be 
chosen (fig. 2). The choice of group can be made by a 
separate choosing-switch which connects through to a seek- 
ing-switch having access to the desired group of trunks; 
or by setting in motion one of a number of seeking-switches 
connected in multiple with the chosen trunk, each of which 
has access to a different group of trunk lines: or by concen- 
trating terminals of all the groups in ə single switching 


machine and performing in the same machine the double 
choice of a particular group and au idle trunk in the group. 
As so far developed the two tirst-described methods of choos- 
ing the group require for each trunk a separate movable 
terminal and motor for each group to be chosen; while in 
the latter plan—making the double choice in a aingle 
wachine—one, or at most two motors are required (one for 
choosing the group and one for choosing the idle trunk in 
the group), but fixed terminals for all trunks of all groups 
must be assembled in a singse machine. The former plan 
thus calls for a large number of moving elements very in- 
efficiently used, while the latter plan requires a large number 
of fixed terminals imefticiently used by a small number of 
movable terminals. In this case also, tbe choice of a com- 
mercial switching plan is determined by the relative cost of 
movable and fixed terminals. It is unnecessary to emphasise 
the desirability of thus concentrating the traffic of the tele- 
phone system in the miniinum number of machine switches; 
the extent to which it can be carried determines both the 
dimensions and number of the switching machines, and thus 
the cost of the equiprnent ‘This concentration has been one 
of the main causes of the reduction in cost of machine-switch. 
ing equipments to a point at which such systems can compete 
with manual-switching systems. The extent of the concen- 
tration, or, in other words, the relative number of paths 
through the switching equipment for simultaneous connec- 
tions, determines not only the cost of the equipment, but 
also the quality of service it is capable of rendering to the 
users. Such a number of paths could be furnished as cer- 
tainly would carry the maximum traffic in the busiest hour 
ever experienced—but only at high cost. At the other ex- 
treme, the switching equipment may be reduced to a point 
at which, during busy periods, such a large. percentage ot 
connections are prevented or delaved by the occupation of 
all trunks, or of trunks at some place of maximum conges- 
tion, that service is seriously impaired. In planning the 
switching equipment, the constructor, as well as the pur- 
chaser, must make a choice between first cost and quality of 
service. 

For the inventor, the engineer, and the purchaser of 
machine-switching equipments, the computation of the num- 
ber of paths from calling to called lines, and the number of 
machines and trunk links necessary for producing the paths, 
becomes essential. 

A subscriber calling, either gets through and speaks with 
his wanted subscriber, or he fails to get the wanted party; 
the result of failure will be the definite loss of revenue for 
the owner of the equipment coupled with dissatiafaction on 
the part of the users, or a large increase in calling rate result 
ing from repeated futile calls. Each such repeated call may 
involve the use of the plant to almost the same extent as a 
successful and revenue-producing connection. -- ~» 

In the manual-switching system the calculation in advance 
of the elements for use in common has not been essential: 
but in the planning of machine-switching equipments the 
accurate adjustment of the switching capacity to traffic in 
advance of construction 1s important. The number of trunks 
or junctions linked together to form a through circuit is 
larger than in manue! equipments; the switching mecha. 
nisms for connecting the successive links form a large part 


- of the total cost of the switching equipment; the addition of 


link circuits when later required is more dificult and rela- 
tively more costly; the necessity for the addition cannot he 
observed with equal facility; the required switching capacity 
largely affects the nature of the mechanism. 

A large number of calls originating under defined condi- 
tions can be treated as though they were initiated and distn- 
buted purely by chance through given periods of time, and 
as originating and terminating at random in the different 
numerical or geographical groups of lines. The switching 
equipment must have a carrying capacity or number of 
paths for the maximum number of connections required in 
the busiest moment, end for accommodating the maximum 
requirements from any group of call-originating lines to any 
grcup of call-receiving lines. It would be a simple matter 
to plan an equipment for distribution in time and in groups 
of numbers on a basis of averages, but the system so p ned 
would be deficient to the point of practical inoperativeness. 
Studies of chance are employed to determine the probable 
deviation from the average. It is not expedient to provide 
for an absolute maximum of paths, but it is necessary to 
ccinpute and make such provision that the switching capacit? 
of any portion of the exchange probably shall not be er- 
ceeded more than a certain small. number of times which 
will appear negligible. i | 

The correspondence between the number of switches re 
quired by traffic of given amount and character, as observed 
and as computed from observed -duration of conversation, 15 
shown in fig. 3. The observations were made in a semi- 
automatic machine-switching equipment known hereafter 45 
“T.” The total number of connections during the period 
of observation was 8&6. the average bolding time per connec: 
tion being 55.9 seconds. The selectors observed contained % 
trunks in a group: the 22nd trunk was not required durin? 
the period of observations, though 21 trunks were required. 
As computed for one call lost in the period, 22 trunks might 
have been once exceeded. The correspondence between o 
served and computed results, is noticeably close. 


(To be continued.) 
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DISCUSSION. 


r was read and discussed at a meeting of the 
Bea ai Locau Secrion of the Instrrurion on Marca 
wth, 1917. 
at T. PLUMMER said that the Post Office, in order to test 
the rival claims of various systems, «had had machine-switch- 
ing telephone gears installed by different contractors at some 
lt towns. The small installation at Dudley was opened in 
September last. Most of the other installations had been 
working for some fime under service conditions, and careful 
records were being kept of the costs of capital and mainten- 
ance, ag. well as of the defects of ‘the different systems and 
the faults to. which they gave rise. In the course, therefore, 
of the next year or two full information on these most 1m- 
portint_matters would have been secured by the Telephone 
Administration. _ Apart from the question of economy m 
regard to the employment ‘of operators, the great improve- 
ment in machine switching was, in his opinion, the substi- 
tution of rigid electrical and mechanical contacts and gears 
for the flexible switching cords ordinarily used on manual 
boards. A very large percentage of complaints of unsatis- 
fectory working were due solely to defective cords, which 
remained the essentially weak feature in the manual switch- 
board. The reduction in the employment of operators brought 
about by the installation of machine switching meant a very 
large saving in exchange buildings, not only on account of 
the comparatiyely emall floor space occupied by the machine- 
switching gear, but also because of the saving In retiring 
rooms, dining rooms, &c., for the operators. The automatic 
system had a further advantage in relieving the telephone 
service from the imputation, rarely deserved, of delay in 
completing calls on' the part of the operators. The sub- 
scriber made his own call, and knew that any following 
delay was entirely due to the person called not attending 
promptly to the telephone. The arrangements for machine 
patching had been’ worked out to give practically an identical 
service with the mannal board, the only difference being in 
relation to the need for the handling of traffic by operators 
on the manual board in connection with certain differential 
rates fór the use of junctions, and the trunk service. Self- 
contained towns seemed to him to give the best results in 
the economy of operating staff which was brought about by 
the absence of junction circuits to other exchanges, unlike 
an area served by multi-exchanges. The case of Dudley from 
this peint of view was not entirely satisfactory, as 1t was a 
single exchange in a large multi-exchange area with an ex- 
ceedingly large number of junction circuits in comparnson 
with the number of direct exchange lines connected, and this 
called for the employment of a comparatively large number 
of operators on the manual switchboard fitted in addition to 
the machine-switching gear. Of coures, this was working 
. the automatic system under the greatest disadvantage from 
an economic aspect, and if the results proved satisfactory 
at Dudley they wor'd be much better under more normal 
conditions. His experience was that the type of skilled men 
employed in: dealing with the maintenance of ordinary 
common-battery exchanges of the larger type were fully 
capable of handling automatic exchanges, and there was no 
need for the special training of such men. The figures relat- 
ing to the maintenance man-hours seemed ratner low; Mr. 
McBerty had explained that they referred to the moving 
switches only. Locally, such low figures had not been 
reached. When odd automatic exchanges were installed, 
relatively high maintenance costs must be expected, as a 
certain number of men had to be trained in excess of the 
actual requirements so as to be available in case of emer- 
gency through ‘sickness, &. This factor would disappear 
as the type of exchange became more general, and a margin 
of trained ‘staff became available for emergencies. - 

Mr. R. G. Masaroon (Post Office Enginecring Department) 
pomted out that in working an automatic telephrne exchange 
the subscriber was given something to do in getting his call 
through. Inventors m the past had been too leniently disposed 
towards the subscriber by relieving him of the necessity of 
doing anything except the lifting of the telephone from its rest 
and speaking. After a change-over from the magneto system to 
central-battery working, subscribers frequently complained 
of the delay in answering calls, although the service under 
the new conditions was superior to what it had heen under 
the old, i.e., the answering time was less. This had proved 
-to be due to the subscriber having nothing to do but wait 
after putting the telephone to his ear, whereas in a magneto 
system there was'a handle to turn, and the time passed 
‘more quickly. He looked forward to the time when all ex- 
‘changes would be automatic, and the subscriber in making a 
call from, say, Exeter to Dundee would operate dials con- 
trolling the mechanism at intermediate points, and thus set 
wp the circuit for himself. He asked whether anv means had 


been devised for redistributing the lines for outgoing traffic. . 


Any redistribution which necessitated changing subscribers’ 
numbers was out of the question, and the rigidity of the 
automatic system in this respect appeared likely to be the 
cause of difficulties in adjusting traffic to meet abnormal 
conditions. l 7 CO l 

Mr. W. C. BURBRIDOE referred to the reaction which the 
extension of the automatic telephone system was expected 
to have on the design of external plant. He emphasised the 
saving in the comparatively heavy conduit and cable cost 


which would ensue from the placing of small automatic 
units, requiring only occasional attention, in suburban areas, 
and the connecting of such to the central automatic exchange 
by a limited number of “ trunks.” 


- 


THE LUMEN AS A MEASURE OF- 
<- ILLUMINATING . POWER. | 


AT a meeting of the ILLUMINATING ENGINEERING SOCIETY on 
January 16th, a discussion took place on: the use of the 
“lumen ” ag a measure of illuminating power, in place of 
“ mean spherical candle-power.’’ The total flux of light from 
a source of lumens is obtained by multiplying the mean 
spherical candle-power by 4 , and the scientific arguments 
in favour of the lumen have been summarised by Mr. Leo 
GASTER in the Illuminating Engineer as follows :— 

1. Mean spherical candle-power 18 an imaginary quantity. 
Few, if any, existing sources approach a ‘ point-source’’ in 
dimensions, or radiate uniformly in space. But the flux of 
light in lumens jis a real- quantity, independent of the area 
of the source or its distribution. l i 

2. In every ‘calculation in which mean spherical candle- 
power is obtained, we must first obtain the total flux of hght; 
the latter, therefore, and not the former, 1s the fundamental 
quantity expressing the total illuminating power of a source. 

3. Determination of mean spherical candle-power from polar 
curves is tedious, and, in the case of sources whose distribu- 
tion about a vertical axis is not symmetrical (such as lamps 
with parabolic mirrors, many flames, &c.), very difficult. It 
is therefore advisable to develop alternative methods of direct 
measurement, such as the Ulbricht sphere, and these methods 
essentially measure flux. 

4. Mean spherical candle-power is of no practical utility in 
calculations. The flux in lumens is useful, and a knowledge 
of the flux of light of any beam leads at once to a rapid 
estimate of the average illumination on any surface on which 
it impinges. In studying the path of beams of light, and in 
expressing brightness, the use of lumens leads to great simpli- 
fication and avoids the anomaly of two distinct methods of 
specifying the latter quantity (candle-power per square inch 
and equivalent foot-candles). 

5. The word lumen is understood in all the chief countries 
of Europe and in America. The words used to indicate mean 
spherical candle-power differ according to the language. 

The discussion was opened with a paper by Prof. J: T. 
Morris, who emphasised the inadequacy of the ‘ horizontal 
candle-power ’’ of a lamp under modern conditions of use, as 
a guide to its performance. It was essential to take into 
consideration the effect of the shade or reflector used with the 
lamp, and to treat the combination as a complete unit. While 


the polar curve of light distribution was indispensable to the . 


expert, the information contained in such curves could not 
be summarised for rating purposes. Moreover, such lamps 
as the half-watt lamp presented difficulties in the measure- 
ment of horizontal candle-power, and were not comparable 
on this basis with other lamps. The only proper basis of 
comparison of such lamps must be in terms of the total 
amount of light emitted in all directions. The mean spherical 
candle-power would be lower in numerical value than the old 


rating, which would be objectionable on commercial grounds, | 


and it was also an imaginary quantity; in most cases the 
light emitted in different directions varied enormously. 

Recently, however, the suggestion had been brought for- 
ward that lamps should be rated in terms of the total flux of 
light, the unit of which was the lumen, i.e., the flux of light 
received by a surface 1 sq. ft. in area, and having an illumina- 
tion over its area of 1 ft.-candle. The above definition was 
also equivalent to stating that the lumen was the flux of 
light emitted by a source of unit candle-power in unit solid 
angle. The solid angle subtended at its centre by a spherical 
surface was 4x, and the fiux in lumens from any source was 
therefore obtained by multiplying the mean spherical candle- 
power by this figure. ; 

On the lumen rating, therefore, a 40-c.p. lamp would be 
sold as a 350- or 400-lumen lamp in future. 

In the report of the Committee of the American Illumi- 
nating Engineering Society on Nomenclature and Standards 
presented at the Convention last September, it was definitely 
specified that illuminants should be rated in terms of lumens 
in the future. i i 

In this country, also, it seemed that the makers of electric 
lamps contemplated adopting the lumen, though it might be 
necessary also to state candle-power values and to show their 
relation to lumen values during the transition period. Once 
the lamp makers had adopted the necessary photometric 
apparatus, the ease of measurement and certainty of the 
result would recommend methods based on the measurement 
of total flux of light. 

Apart from the loss of light involved by the use of a globe 
or reflector with a lamp, the output of the combined unit in 


lumens should not be affected by any measures that were. 


taken to alter the distribution of light. If the lumens in each 
zone from such &) unit were tabulated the summation of these 
valuee gave at once the total flux of light, and by comparing 
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this with the output in lumens of the lamp used, the efficiency 
of the globe or reflector could be readily ascertained. 

It was convenient to work with lumens in the usual 
formule for determining the average illumination in a room 
resulting from a given arrangement of lamps, and particu- 
larly when the approximate average illumination over an area 
needed to be quickly determined. It also facilitated calcula- 
tion of the illumination derived from extensive illuminated 
surfaces, such as occurred in the case of indirect lhghting. 
Again, we Were almost compelled to utilise the conception of 
flux of hght when dealing with concentrated beams such as 
occurred in the searchlight and the optical lantern. 
= Mr. F. W. Wittcox read a paper, in which he said that 
the fundamental requirement was a definite unit which would 
always clearly and invanably express one thing. This condi- 
tion the luinen complied with, and the candle-power unit did 
‘not. When the lumen was employed either as a measure of 
luminous value or to express the efficiency of the illuminant, 
its terms were precise. Tor example, when we expressed the 
efficiency of an clectric lamp in the usual terms “ watts per 
candle,” a query arose as to what variety of candle was meant 
—whether the mean spherical or the mean horizontal or the 
tip end value, &&.—whereas “ watts per lumen ’’ or “ luinens 
per watt” was wholly definite. 

Again, the filament of an electric lamp could be re-shaped 
and concentrated so as to give its maximum value in any 
given direction, and by simply frosting or silvering the upper 
part of the glass bulb, a lamp might be made to give appar- 
ently very much increased candle-power value for the same 
energy from the same length and section of filament, and the 
variations in candle-power values obtainable in different 
directions with different kinds and shapes of reflectors were 
well known to all. The same amount of light flux (lumens) 
was made to give—now 50, now 100, now 500, or more candle- 
power value. 

The exceeding difficulty of trying to assign candle-power 
values to many of these shapes of filaments was apparent 
when they considered the light distributions as shown jn 
figs. 1, 2, 3, and 4. The luminous output of a lamp as ex- 


pressed in lumens remained the same, whatever the shape 


OK 


Fic. 2.—100-watt 
Focusina Lamp. 


A, x 
Fic. 1.—100-watr STANDARD 
MRETAL-FILAMENT LAMP. 


‘* foot-candles per square foot per watt’ (the expression for 
efficiency of illumination) became more simply *’ lumens per 
watt.” We also had the efficiency of the lamp clearly and 
fully measured by lumens per watt, instead of watts per 
candle. The brightness of a surface, either *' self-luminous ” 
and radiating light, or made luminous by reflected light, 
might be preferably expressed in terms of lumens per sq. ft. 
or per sq. cm. instead of candles per sq. ft. or per sq. in., or 
in ‘equivalent foot-candles.’" Thus the lumen was an all- 
round term of general application in lighting work. 

In fig 10 was given a graphical representation of the 
lumen shown by means of the unit sphere. 

The lumen was essentially a quantity denoting rate of flow 
of energy in the form of light, and therefore analogous to, 
and of the same dimensions as, watts. In order to obtain 
the total light-output during a given interval of time, analogous 
to energy, we must multiply the flux of light by the period 
during which it operated. The output of light from a source 
in a given time was, therefore, conveniently expressed in 
Junnen-seconds or lumen-bours. 

It was certainly much better, in adopting the flux idea for 
expressing luminous output, entirely to drop the terin ‘‘candle- 
power” in any expression for this unit, and substitute an 
entirely new term, such as the lumen. In this way, we cut 
loose from all the previous deficiencies and misconceptions 
associated with the term ‘* candle-power.”’ 

The merits of the lumen would ultimately force its adoption, 
and a number of the leading electric Jamp manufacturers in 
ireat Britain, as well as the Holophane Co., were adopting 
the plan of expressing their luminous ratings in lumens. 

In employing lumens in practical illuminating problems, 
engineers have recourse to the utilisation efficiency factor, 
which is the percentage of the total amount of lumens given 
by a luminous source which is made available upon the work- 
ing plane or illumination area considered. 

In lighting a room, the area of the room in square feet is 
multiplied by the intensity desired in foot-candles. This at 
once gives the net lumens required. To find the total lumens 
required from the lamps, we divide the net lumens by the 
utilisation efficiency or factor decimally expressed. We then 


Fic. 3.4300-watt Fic. 4.—100-watr SPIRALISED 
HALF-WATT LAMP. FILAMENT LAMP. 


LAiGHT DISTRIBUTION CURVES. i 4 


of the filament, and no matter what variations of external 
arrangements or what accessories (reflectors, &c.) were em- 
ployed with the lamp (always, of course, allowing for any 
absorption losses there night be in the accessories). 

_A serious defect of candle-power was that the value mste- 
rially altered (as in the case of light distribution curvas), 
according to the direction in which it was measured. Praci- 
cally a unit of candle-power should have the same value 
whether measured horizontally, vertically, or at any angle. 
Actually it did not, as was shown by a consideration of the 
spherical surface surrounding a lamp. 

The diagrams in figs. 5, 6, and 7 clearly illustrated the 
difficulties. It was hopeless to expect people to understand 
the apparent inconsistency of these different curves contain- 
ae vere unequal areas, and yet representing the same volume 
of light. 

The case was no longer that of the early days—the simple 


light value given by a lamp in a given direction. The modern - 


case must provide for expressing luminous values given bv 
lamps in combination with reflectors or glassware, distributed 
directly or indirectly vid the ceiling, or part directly and part 
indirectly as in semi-direct lighting. The diagrams in figs. 8 
and: 9 illustrated this point, and showed two characteristic 
cases of light distribution from modern lighting equipment. 
The idea of flux of light suited these complex conditions 
admirably, and the Jumen correctly expressed luminous values 
for all cases and conditions. 

The value established for the lumen was the amount. of 
light from a unit source falling upon a unit surface, all 
points of which were at unit distance from the source. 

A lumen would give an intensity of one foot-candle over 
an area of one square foot. The average illumination at all 
points of the unit sphere mentioned above would be one 
foot-candle. 

We thus had the total light output of the lamp definitely 
measured by the lumens, instead of light intensity in some 
one direction by candle-power. We had the illumination 
values measured by lumens per square foot. As each lumen 
correspouded to one foot-candle per square foot, the term 


Half-watt type 


have the total lumens which the lamps must give, and by 
reference to a table of lumen values for the various sizes of 
lainps, we can select the most suitable size to accord with 
the desired number of points to be fixed, or we modify the 
number of points to accord with the lumen value of some 
desired size of lamp. The simple equation for such work 
js :— . 


Floor area in sq. ft. X intensity in foot-candles No. of 
Utilisation efficiency as a decitnal X lumens per lamp lamps. 


TABLE I.—LUMEN DATA FOR METAL-FILAMENT (TUNGSTEN) 
LAMPS, OF SIZES AND EFFICIENCY STANDARDS IN GREAT 
BRITAIN. JANUARY. 1917. VOLTAGE CLass, 100 —130. 


Initial lumen values at various utilisation 


Efficiency. efficiencies. 


Sizeoflamp.--- - —-. 

in oe, 
total watts. Watts per; Lumens T 
1 


mean per 
jhoriz.c.p.; watt. 


i 
’ 


| : _ 
BR, 2 | 19 | 8h 163 | 98 85 652 489 
5 í S0 i Llb i WS 255 58 i 1756 BK 
g 40; V5 84 -41 | 36; 1705 194. 1023 
E- 60 | 1:10 8-9 5635 = 821 2675 214 ' 1605 
9 100 | 10 | 98 930 558, 465- 372 | mM 
s 150 > 10 9'8 1,470 : 882 , 735 588 ' an 
| | 
100 as 12°5 1,250 | 7150 -| 625 co: 3 
150 - | 134 2,010 1,206 | 1,005 804 ' 608 
200 -- 14-0 2,795 | 1,677 | 1,83975 1,118 : 885 
300 = 15-3 4,600 “| 2,760 | 2,900 1,840 | 1,380 
600 — 16°12 8,080 4,896 | 4,080 | 3,224 | 2,418 
1,000 — 18-0 18,000 | 10,808 , 9,000 7,200 | 5,400 
1,500 — 180 | 27,000 | 16,200 13,500 i | 8,100 
| > 


Table I presents a list of standard vacuum type and half- 
Watt type metal-tiamentlamps, and gives the efficiencies at 
present supplied in Great Britain This table also gives full 
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lumen values for each size of lamp, and the corresponding 
lumen values at various utilisation efficiencies. 

The use of the sphere pactomelet is rapidly growing, and 
simplifies the problem of measuring the total flux of light 
from an illuminant. The lamp is inserted in the centre of 
an enclosing sphere, and the total light flux given out by the 


WA 


Fic. 5.—IDEAL CURVES, SHOW- 
INGSAME TOTAL LIGHT FLUX. 
Each CURVE EXPRESSES 
EQuALILLUMINATING VALUE 
(THE SAME TOTAL LUMENS) 
BUT APPARENTLY VERY DIF- 
FERENT -CANDLE-POWER 
VALUES. 


a] X 


Fic. 6.—APPARENT VARIATION 
IN CANDLE-POWER FROM A 
300-WATT LAMP, THROUGH 
USE OF VARIOUS REFLEC- 
TORS. ; 


lamp is measured in one reading. ‘This reading can be 
directly measured in lumens without having recourse to 
candle-power values. , 

It is, however, convenient and natural to convert candle- 
power values into lumen values as results are at present 
almost invariably available in terms of candle-power. The 
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Fig. 7.— DIAGRAM SHOWING 
HOW, IN AN EXTREME CASE, 
THE SAME TOTAL LIGHT 
FLUX MAY BE DISTRIBUTED 
80 AS TO SHOW VERY Mis- 
LEADING APPARENT VALUES 
OF CANDLE-POWER. 


EQUIPMENT. 


ordinary metal-filament (vacuum type) lamp gives a lumen 
value about 10 times its candle-power (mean horizontal).* 

The lumen has received the endorsement of the American 
INuminating Engineering Society, of the Association of the 
Edison Illuminating Companies, and of the National Electric 
Light Association, and is being employed in regular practice 
in the rating of electric lamps. 


DISCUSSION. 


In the discussion which ensued, Mr. S. H. CaLLow said 
that the old method of rating illuminants by horizontal 
candle-power was inadequate to meet present-day conditions, 
and lent itself to deception. Mr. J. G. CLARK admitted the 
usefulness ‘of the lumen, but said that information as to the 
distribution of the light was indispensable, and therefore the 
distribution curve must be retained. Mr. A. BLOK urged that 
the Society should take steps to make the term intelligible to 
the average contractor. Dr. L. RaBinovitcn feared that the 
larger values would confuse the public, and that the deter- 
mination and guarantee by the lamp maker of a definite 
number of lumens would be complicated. The M.H.c.P. could 
be converted into M.s.c.p. by the use of the coefficients ex- 
plained by Prof. Fleming, which might be mentioned. by 
makers in their catalogues. Mr. G. CAMPBELL said that if 
the Tungsten Lamp Association would agree to mark their 
lamps in lumens and watts, a great step forward would 
result. Mr. E. Stroup pointed out that for comparative pur- 
poses the quantity of light emitted by a lamp must be known, 
irrespective of its distribution. As the lumens were about 
10 times the M.H.c.P., by the use of a ‘‘deka-lumen”’ the 
new ratings would-be made practically identical with the 
old. It was useful to remember that i 


Lumens = foot-candles X sq. ft. 


* The meen spherical candle-power of the ordinary vacuum 
metal-filament lamp is 78 per cent. to 79 per cent. of the 
mean horizontal candle-power. Therefore the flux in lumens 
is 12.57x0.79=9.94, or practically 10 times the mean hori- 
zontal candle-power. 
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Fig. 8.—LIGHT DISTRIBUTION FROM 
VELURIA HEMISPHERE, SHOWING THE 


COMPLEX CHARACTER OF LIGHT DIs- 
TRIBUTION WITH MODERN LIGHTING 


Mr. A. Wise thought the public would have difficulty in 


appreciating the significance of the new rating in lumens; if 
the M.s.c.P. were stated, anyone who wished to work in 
lumens could easily make the conversion. Mr. C. H. PITMAN 
suggested that lamp lists should give total lumens and lumens 


Fic. 10.—GRAPHICAL REPRESENTA- 
TION OF THE LUMEN. 


per zone, and fittings lists should give conversion figures for 
particular reflectors. Lamps might be rated in lumens per 
watt. Mr. J. S. Dow agreed as to the disleading character 
of the candle-power rating, and referred to the utility of the 
lumen rating in dealing with beams of light from projection 
apparatus. Mr. L. GASTER said that the leading manufac- 
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Fic. 9.—LIGHT DISTRIBUTION FROM “STRELA” 
FITTING, WITH HOLOPHANE REFRACTOR, SHOWING . 
SPECIAL CHARACTER OF LIGHT DISTRIBUTION 
DESIRABLE FOR STREET LIGHTING. 


5 ; 
turers of lamps and reflectors in this country were favour- 


ably considering the proposal, and the Illuminating Engineer- 
ing Society would gladly assist in the educational work that 
would be necessary. 

Mr. A. P. TROTTER (chairman) expressed a wish for a 
definition of the lumen that would meet the case of the man 
in the street. ' 

In reply, Mr. WILLcox pointed out that the large numerical 
values in the lumen rating permitted a more accurate expres- 
sion of efficiencies than with candle-power ratings, ‘‘ candles 
per watt” being less than unity, whereas ‘‘lumens per 
watt ’’ would be convenient numbers. Prof. J. T. Morris 
commended .the proposal that the Society should issue an 
explanatory pamphlet, and pointed out that with half-watt 


‘spiralised filaments and other innovations, the Fleming co- 


efficients were rendered useless. 

In later communications to the Illuminating Engineer, 
Mr. A. P. TROTTER and Prof. A. BLoNDeL dealt further with 
the subject, the latter reviewing the history of the lumen as 
a unit since he introduced it in 1895, while the former, after 
discussing the factors involved, suggested that one might 
say that ‘‘one lumen is 0.08 of the whole light emitted from 
a source giving one candle in every direction.” 


Electroculture in the Greenhouse.—A recent paragraph 
in the Star mentions an interview with Mr. Thomas Clark, an 
electrical man whose apparatus for the intensification of growth in 
planta, &c., is, we gather, working in several large market gardens. 
At the Highfield Nurseries, at Billericay, it has been found that 
tomatoes and cucumbers, and other produce, are on the market a 
fortnight before those of other nurseries ; strawberries are 20 days 
earlier. To work four large greenhouses, 200 ft. by 28 ft., an 
apparatus costing £100 is required, with an oi] engine costing £35 ; 
the weekly running cost is given at 2s. 6d. The discharge wires 
ére suspended 6 ft. above the floor, from insulators, 
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ELECTRICAL ENGINEER SENTENCED. 


AT Otley Police Court, last week. Sydney Harold Bill, late elec- 
trical engineer and manager to the Ilkley District Council, was 
charged with having stolen a quantity of three-core armoured 
electric cable, valued at £110. the property of the Ilkley Council. 
The prisoner appeared in khaki, having joined the Army. It was 
stated that he was originally employed as clerk of works in con- 
nection with the installation of the Council's electric lighting 
undertaking, and was subsequently appointed manager. He joined 
the Forces last June, since when Mr. John Senior had been acting 
as his substitute. The shortage of cable was not discovered 
until January, when the Western Electric Co.. from whom the 
cable had been purchased. requested the return of two empty 
drums. The drums could not be found. Inquiries elicited the 
information that two drums of cable had been sent by the accused 
from Ilkley to the Workington Iron and Steel Co., but that concern 
stated that they had purchased them through a gentleman in 
Glaszow. That gentleman, on being communicated with, refused 
to give any information beyond that he had made the purchase 
through an advertisement. The paves of the electrical journals 
were searched, and it was found that the cable had been advertised 
for sale and that the advertiser was the accused. The cable 
had been dispatched in the name of the Western Electric Co., 
Ltd.. but that firm denied all knowledge of the transaction. The 
Council had had no wish to sell the cable. as it was of use to them 
and the price was continually advancing. 

Mr. F. S. ECKERSLEY, the Council's clerk, said it was painful to 
him to have to prosecute, as the defendant had been a fellow 
official and they had been on quite cordial relations. 

In defence, it was pointed ont that the accused, who is 33 years 
of age, and has a wife and three children, had had an honourable 
career. He was a member of the Institution of Electrical Engi- 
neers. He had offered himself for service in Angust, 1914. but was 
rejected because of a bullet wound in the leg. received during 
manceuvres. In 1915 he was offered a commission in the Royal 
Engineers, but the Council did not want him to leave, as they 
valued his services. Later, on undertaking to provide a substitute, 
he was allowed to join the Naval Volunteers, being appointed an 
electrical engineer on a boat. Afterwards. his commanding officer 
advised him to join the Flying Corps, but he was too old. and 
therefore, under promise of a commission, he joined the Royal 
Field Artillery as a private. He had always had a good character 
and had held many good appointments. including that of assistant 
electrical engineer to the Mersey Docks and Harbour Board. He 
had sold the cable because he was pressed by creditors, and had 
hoped to be able to replace it before anybody should know that 
it had been sold. | 

The BENCH held that the offence was far too serious to he dealt 
with lightly. But for the fact that the defendant had done his 
best to serve his country, the mgximum sentence of six months’ 
imprisonment would have been passed, but he would have to go to 
prison fortwo months. They hoped that afterwards he would do 
his best to restore his lost character. 

The Ilkley District Council, last week, formally discharged Bill 
from the position of electrical engineer, and appointed Mr. Johif 
Senior, the acting engineer, in his place, at the same salary of £250 
per vear. 


WORKMEN'S COMPENSATION. 


At Preston County Court. last week, Judge Sturges declined. on 
account of the inadequacy of the sum, to approve a settlement 
under the Workmens Compensation Act awarding Margaret 
Casson, aged 18, £25 for the loss of the end of the index finger of 
the right hand while cleaning a machine at Messrs. Dick, Kerr and 
Co.'s works. 


MUNITIONS COURT CASE. 


BEFORE the Munitions Tribunal at Edinburgh, last week, an 
apprentice electrical engineer, George Barrett, of Leith, was 
charged, in absence, with having engaged and signed on as a 
member of the crew of a steamer owned by a Glasgow firm, 
without consent and without a clearance certificate. It was stated 
that when Barrett, who is now at sea,engaged himself to the ship- 
owners, he was on sick leave, and that the only intimation the 
firm of electrical engineers received from him was contained in.a 
note to the effect that he was going to sea, and that he did not 
know when he would be back. A fine of £1 was imposed. ` 
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Bankruptcy Proceedings.—SAMUEL STEPHEN COSTER, 
trading as S. S. Coster & Co., electrical and mechanical engineers, 
14, Gladstone Road, West Ham.—Creditors met on April 3rd. at the 
London Bankruptcy Court, under this failure. No acoounts were 
presented. but the Official Receiver reported that the debtor 
returned his liabilities at £650, avainst assets consisting of book 
debts tio the face value of £400, but not oxpected to realise anything 


whatever. The debtor commenced business in partnership with 
another in Angust. 1908, at 116, Bishopsgate. and stores in Calvert 
Avenue, Shoreditch, he providing a capital of £150. The tradin 
was not a success, and in June, 1909. the partnership was dissol 
and the business closed. The debtor next started alone at West 
Ham. and he attributed his failure to ill-health, to bad trade owing 
to the lighting restrictions and shortage of labour, and to bad 
debts. In the absence of any offer, the case was left with the 
Official Receiver to be wound up in bankruptcy. The creditors 
include the following :— 


Beacon Carbons, Ltd., Bingley.. eis oe ey £150 
Scott & Co. F G. .. sy sa sS s ah .. 16 
Associated Rubber Co., London in ie eh .. "T 
Simpson & Co., Bristol .. c. ae Ki wh aie 30 
Keeando Lamp Co., Manchester es T ee he 45 


Private Arrangements.—TuRNER & KiTsoN, 998, East- 
bank Street. Southport, electrical engineers. — The creditors 
interested herein were called together on March 30th, when they 
were presented with a statement of affairs showing liabilities 
£297. and assets estimated to produce £150. The estate disclosed 
on paper a deficiency of £155. It was reported that the debtor 
Turner started trading in January. 1913, Mr. Kitson béing taken 
into partnership in July, 1914. The turnover apparently declined 
considerably in 1916-17. According to the books the ‘present 
deficiency is practically accounted for by loss on trading. The 
deed of assignment, which had been executed to Mr. F. Marsh, 
had been rendered necessary owing to the fact that there were 
suing creditors, and in order to protect the estate. It was resolved 
to confirm the deed of assignment. : oe 


Dissolutions and Liquidations.— KNOWLEDGE Pus- 
LISHING Co., Ltp.—Owing to paper restrictions and other causes, 
and to the directors having heen compelled to suspend the publication 
of Anow/ledye, the company is being wound up voluntarily. i 

OLDHAM BoILER Works Co., Lrp.—A meeting is called for May 
9th at Oldham, to hear a report on the winding up from the liquid- 
ator. Mr. H. Hague. : 

KIRKLAND & CAPPER, civil engineers, 17, Victoria Street, 
London. S.W.— Messrs. T. Kirkland, D. S. Capper & T. J. R. Kiernan 
have dissolved partnership so far as concerns D. S. Capper. The 
business will be carried on as Kirkland & Kiernan. 

ILARMAN ELECTRIC Co., LTD.—A meeting of creditors is called 
for April 23rd. at 9, Wallbrook, E.C., to hear an account of the 
winding-up from the liquidator, Mr. P. F. Huddleston. 

ADNIL ELECTRIC Co., LTD., London. E.C.—-April 21st is the last 
day for the receipt of proofs for dividend by the liquidator, Mr. 
J. H. Stephena 6, Clement's Lane, London, E.C. 


Book Notices.—“ How to Lay-out Turret Lathe Tools.’ 
Coventry : Alfred Herbert, Ltd. “Price 2s. 6d. 

“ Practical Dynamo and Motor Management.” 
Rentell & Co. Price 6d. net. ne 

Soldiers’ and Sailors’ Guide to London.” By C. Sheridan Jones. 
London: “ Review of Reviews.” Price.3d. net. ` Unquestionably 
a very handy little guide. a 

The M. & C. Apprentice! Magazine, & copy of the first number of 
which is to hand, is being issued quarterly (3d.) by Messrs. Mavor 
and Coulson. Ltd., of Glasgow, as a result of the Welfare of Youth 
Scheme. which is under the leadership of Mr. M'Rae. It aims at 
fostering literary talent and inventive genius amongst the firm's 
apprentices, and is, we understand, the first magazine of its kind 
in Seotland. It contains a good deal of very readable matter. some 
in serious vein—such as Mr. W. B. Hird’s article on ‘ Some Notes 
on Elementary Electrical Engineering ‘’—and others humorous. 
Excellent page photographs of Mr. Sam Mavor and Mr. W. A. 
Coulson occupy the centre opening pages. l BE 

“ Department of the Interior, Ottawa.” “Water Powers Branch, 
“Water Resources,” papers. No. 2, “Bow River Power and 
Storage Investigation ` ; No. 3, “ Winnipeg River Power,” Vols. I 
and II; No. 7,“ Manitoba Water Powers”; No. 12, “ Small Water 
Powers": No. 17, “Canada: Hydraulic Power Development and 
Electric Power in Canadian Industry.” y 


London : S. 


Trade Announcements. — MR. E. ELLIOTT has removed 
to Victoria Works, Warstone Lane, Birmingham. - : 

THE MONOMETER MANUFACTURING CoO., LTD., of Whitehouse 
Street, Aston, Birmingham, are further extending their works. 
owing to increasing demands for their furnaces. They have 
purchased the leasehold, goodwill, &c., of the Griffin Ironworks 
and Albion Foundry : Co., Ltd. and Ladywood Foundry, 
Birmingham. . = Ss BSS he eer 


‘Lead.—A further order respecting the purchase aud use 
of lead has been made by the Ministry of Munitions, It appears in 
the London Gazette for April 6th. 


-Jtaly.—A new company has lately been formed at Sesto 
S. Giovanni, with a capital-of £12,000, and the title La Socjeta 
Acciaierie Elettriche di Sesto S. Giovanni,.to establish æ plant. for 
the production of steel by means of electric furnaces. . La Societs 
Elettro Siderurgica, of Lodi, has also recently increased its capite! 
from £20,000 to £80,000, with the object of extending its 


_manufacturing operations. 


The Bosch Magneto Interests.—According to the last 
issue of the Autdcar, MESSRS. VICKERS, LTD., have acquired the 
British interests in the Bosch magnéto, which were recently put 
up for sale by tender, by authority of the Board of Trade, in con- 


` 


nection with the winding up of enemy businesses in this country. 
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Catalogues and Lists.—Evectrican APPARATUS Co., 


LTD.. Vauxhall Works, South Lambeth Road. London. S.W. 8.— 
April edition of the “E.A.C. Quarterly Review.” High torque, 
the testing of E.A.C. apparatus, A.c. drum type switchgear, cable 
arrangements on drum type apparatus, are the subjects discussed. 
Further additions to the ‘Roll of Honour” since the last issue 
appeared are indicated. 

Messrs. E. Bennis & Co., Ltp., of Little Hulton, have issued 
the March number of their magazine, “ Cheap Steam.” The articles 
deal with : The Care of Mechanical Stokers. Coal-handling Plant 
at Southend-on-Sea Electricity Works, the Boiler-house Plant at 
the Liverpool Royal Infirmary, Determination of the Calorific 
Value of Fuel, the Tensionless Drive, and other subjects. 

CALLENDER’S CABLE AND CONSTRUCTION Co., LTD., Hamilton 
House, Victoria Embankment, London, E.C.—88-page catalogue 
of electrical distribution appliances. It contains brief particulars, 
with tabulated details of sizes, prices, and shipping details, also 
numerous excellent diagrams, of standardised dividing boxes 
covering all ordinary requirements and representing modern 
practice. The ‘ Woodhouse” patent dividing box, inverted pole 
dividing boxes (a series), porcelain sealing ends, and other lines 
are included, l 


LIGHTING AND POWER NOTES. 


Aylesbury.—New Piant.—The T.C. proposes to install 
additional plant at the electricity works, at an estimated cost of 
£5.000 or £6,000. The plant is needed for power purposes, and 
will bring in an additional annual income of £875. Tenders 
for the plant are to be advertised for, but no money is to be spent 
until the scheme has been finally sanctioned. 


Barrow.—TLhe T.C. last week decided to contribute £10 
in the event of the Hackney Council obtaining a determination of 
the question involved in the action with the Gas Light and Coke 
Co. The L.G.B. has sanctioned loans for electrical purposes 
umounting to £13,871. 


Blackpool.—PrRorosED Loanx.—The Electricity Com- 
mittee has received a letter from the L.G.B. on the report of its 
inspector in connection with the Corporation's application for 
sanction to borrow £13,429 for electricity purposes. The Board 
intimates that it must limit its sanction to the sum of £6,766 ; it 
has been decided to make a further appeal in the matter. 


Clayton.—The electricity problem looks like continuing 
to be a puzzle for some time yet. A public meeting called with a 
view to endorsing the action of the Council. by a large majority 
demanded that the Council’s decision be reversed, and that the 
L.G.B. be informed of the fact immediately. It being now stated 
that the meeting was not held in accordance with the Local 
Government or the Public Health Acts, and had no power to 
enforce any resolution, a member of the Council (Mr. Andrews) has 
given notice to move a resolution re-opening the question. In the 
meantime, the Council deems itself to have received no request to 
alter its decision. 


Colchester.—The T.C. has decided to circularise the 
various works in the district. intimating that the question of 
establishing a generating station at The Hythe is being considered, 
and inquiring if electricity for power will be required. 


Colne.—Price IncREASE.—The T.C. has adopted the 
recommendation of the Electricity Committee to increase the 
charges for electricity ; the advance is due to the increased price of 
coal, and is recommended with a view to making the department a 


paying concern. 


Continental. —SParx.—The Union Electrica Espanola 
has compiled statistics of the growth of the Spanish hydro-electric 
industry in 1917, from information supplied by individual canvass 
of the various establishments in existence. These statistics show 
an available horse-power for all the rivers of Spain of about 
6.000000 H.P., a much larger total than previously credited to that 
country. Of this total only 881,084 H.P. has been appropriated, 
and but 284,297 H.P. utilised by the 170 companies now working. 
These concerns are divided into three classes—large, medium, and 
small—the first class, to the number of 67, comprising companies with 
installations ranging from 800 H.P. up to 301,700 H.P.: the second, 
embracing these of 300 H.P. up to 800 B.P. ; and the third installa- 
tions from 300 H.P. down to 25 H.P, In the first-class. the largest 
company is the Fuerzas y Riegos del Ebro. having five falls on 
three rivers, with a total capacity of 301,700 H.P., but of which 
only 35,283 H.P. are as yet utilised. This company. with a capital 


of $2,500,000, is an off-shoot of the Barcelona Traction, Light, and ` 


Power Co. (capital $32,500,000), of Toronto, Canada. This company 
has acquired a large number of central stations in the provinces of 
Barcelona and Tarragona; has arranged an agreement with the 
tramway oompanies of Barcelona and Tarragona, and formed 
therewith the Sociedad Ferrocarriles de Cataluna ; it has bought 
up the Sarriá line, which is to be extended to Sabadell and 
Tarrasa, and has, “in a word, captured a great part of the market 
-of the vapital and of the industrial centres.” It contemplates 
Stung apart 75,000 up. for an electruchemnal undertakiny, 


having constituted, three years aga, the Sociedad Iberica del Azoe. 
for the production of nitrates, besides other important schemes. 

The next largest company is the Energia Electrica de Cataluna, 
whose potential capacity is 200,000 H.P., of which only 50,000 H.P. 
are at present utilised. Two other companies ntilise 44.000 ALP. 
and 42,000 H.P. respectively—namely. the Hidroelectrica Espanola 
and the Sociedad General de Fuerzas Hidroelectricas ; and other 
two cempunies, the Electricas Reunidas de Zaragoza and the 
Electra del Viesgo. utilise 12.400 and 15.000 H.P.: 49 other com- 
panies stand for four-fizure utilisations, and rix for three-fizure. 
In the medium class, there are 29 companies, with an aggregate 
of 14.795 H.P. utilised; and in the third, or small class, 79 com- 
panies, with all the potential power utilised to a total of 7.945 A.P. 

The Fuerzas y Riegos del Ebro employs 110,000 volts for a 
distance of 180 km. ; the Energia Electrica de Cataluna. 88.000 for 
a like distance; the Hidroclectrica Espanola, in order to supply 
Madrid, a distance of 254 km., employs 66,000 volts, and the Union 
Electrica Madrilena, also to supply Madrid (78 km.), a voltage of 
50.000. The Sociedad General de Fuerzas Hidroelectricas has a 
scheme in hand to transmit 40,000 H.P. from the Falls of Seros to 
Barcelona, a distance of 225 km., at 140,000 volts, which, it is 
believed, will be the highest in Europe. Transmissions between 
10 and 100 km. are more common. with voltages between 8.000 
and 30,000, 

As regards electric traction. the first railway electrified in 
Spain was the Barcelona-Sarria line in 1906. Continuous current 
at 600 volts was employed, but in the later extension to 
Sabadell and Manresa. the same kind of current at 1,200 volts 
was employed. Following this was the Pamplona-Sanguesa 
single-phase line, 6.000 volts. 54 km.. the San Sebastian- 
Hendaya single-phase line, 20 km: the three-phase lines of the 
Compania de Ferrocarriles del Sur de Espana, from Gergal to 
Santa Fé (22 km.), and the Rio Tinto mineral railway, just com- 
pleted. Besides these, some 29 lines, termed electric railways, but 
really urban or suburban tramways. utilise continuous current at 
500 to 550 volts, the suburban lines (13) being for various dis- 
tances ranging from 12 up to 45 km. 

As regards the electrochemical and electrometallurgical indus- 
tries, the making of carbide calcium is the only important 
industry, represented by 13 works with a yearly output of 15.000.000 
tons --an output in excess of the country’s requirements. Further- 
more, two smaller factories produce, the one chloride of soda and 
caustic soda from common salt, and the other chloride of lime, 
with a yearly output of 10,000 tons. Lastly is the more pretentious 
company previously mentioned. the Sociedad Iberica del Azoe, with 
a capital of 12,000,000 pesetas, and works erected at Lerida for the 
production of nitrates from the atmosphere, which is at present at 
a standstill owing to the war. 
achieved beyond the erection of two small electric furnaces at 
Araya, a copper refinery at Lugones, and the more important: aro» 
furnace installation for the production of special steels of the 
Altos Hornos de Viscava Co. 

Although Spain possesses some 30 more or less considerable firms 
manufacturing electric machinery and material, she is still 
dependent on imports from abroad for the satisfaction of part of 
her requirements. In the immediate past, more especially, Germany 
has enjoyed the lion’s share of this trade, close in order following 
Switzerland, then France and the United Kingdom. Whether 
these relative positions will be maintained after the war, especially 
as regards the first-named, is more than doubtful: owing to the 
growing opposition on the Continent to German “ penetration.” 


Crewe.—Price Ixcrkask.—The E.L. Committee has 
recommended that the existing charges for current be increased 
by 15 per cent. as from July Ist, and the discount allowed to 
consumers be reduced to 2} per cent. » 


Dublin.—It will be remembered that some time ago the 
Dublin Electricity Supply Committee recommended, as the result 
of the reports submitted on the plant, equipment, and general 
administration of the electrical undertaking by Colonel P. W. 
D'Alton. that that gentleman should be appointed to chief control 
for a period of three years. The matter remained on the Corpora- 
tion agenda, protests beiney entered meanwhile by Mr. Mark 
Ruddle, chief electrical engineer, and other officials to the reports 
which Colonel D'Alton had furnished, Mr. Ruddle himself claiming 
that his long services to the Corporation deserved better recognition 
than that implied in the recommendation referred to. 

It now appears that Colonel D'Alton, being engaged on war work, 
Ís unable to accept the appointment, even if confirmed, and, in the 


circumstances. the Committee has recommended that Mr. Ruddle: 


be given full control for a period of two years. l 


The Corporation Electricity Supply Committee has recommended: 


to the Council that in future no application from .members of 
trade societies for increase of standard rates of wages or 
allowances be considered individually by any Committee 
if the same class of men are employed by any other Committee, 
but that a joint conference be held, and joint decisions be 
submitted for the Council's ruling. - . 


Eccles. — Proposen Loax.—The Electricity Supply 
Committee has decided to obtain a supply of electricity in bulk 
from the Lancashire Electric Power Co., and will apply for 
eanction to borrow £8.017 in respect of the capital expenditure 
required in connection with the same. 


Farnworth.—At a meeting of the D.C., last week, Mr. 
Steele. chairman of the Electricity Committee. said they had found 
that it was too expensive to produce electricity for the small 
demand they had, and so had contracted with the Lanvashire 
Ekectric Power Co. for a bulk supply. 


Nothing in metallurgy has been ° 
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India.—Jndian Engineering says there is every sign that 
people in South India are awakening to the advantages and con- 
veniences of electricity, and there is a great desire on the part of 
more than one Municipality in South India to emulate the example 
set by Bangalore. A scheme is under consideration for the utilisa- 
tion of certain waterfalls to supply the necessary power to Cochin, 
also one for the cheap supply of electric power to the town of 
Coimbatore, from the Sirmani River, close by, is likely to mate- 
rialise, and will develop the industrial concerns of this important 
South Indian town to no little extent. 

The Madura Municipal Council has decided to address the 
Government, with a view to reconsideration of the order that the 
electrical scheme for the town should be deferred, pending the 
supply of power from Periyar. 

Mr. R. B. Joyner, of the Tata Hydro-Electric Co., has issued a 
memorandum, which he had intended to lay before the Industries 
Commission, drawing attention to the enormous economy of water 
power for industrial uses, and the necessity of developing Indian 


water power in order to compete with other industrial nations: 


after the war. 

According to Zudian Engineering, the municipal electrical engi- 
neer in Simla has built. and has been experimenting with, an 
electric baker's oven, and it is expected that most of the ovens in 
the municipal bakery will shortly be converted into electrically- 
heated ovens; the change, it is anticipated, will result in a 
considerable saving in the cost of fuel, and that a better quality of 
bread will be obtained. owing to the uniform distribution of heat 
as compared with the present type of brick oven ; in addition, the 
out-put will be considerably increased per oven, because of the 
short time that will be required to bring the oven up to its full 
temperature with electric heating. 


Ireland and Electricity Supply.—Objection is being 
made by certain critics in Ireland to the non-representation of that 
country on the B. of T. Electricity Supply Committee. It is 
pointed ont that, although Sir Charles Parsons is an Irishman, his 
interests are bound up in English undertakings, and it is urged 
that, as Ireland requires a cheap supply to develop her industries. 
this branch of the question should not be forgotten when the 
reference is being considered. 


Littleborongh.—The U.D.C. has written to the Rochdale 
Corporation complaining that the supply of electricity from the 
latter's works was unsatisfactory. and that frequent stoppages 
were causing serious loss. The reply was that the conditions were 


abnormal, but that it was hoped to maintain a continuous supply 


within a few weeks’ time. 


Liverpool.—There was opposition at the City Council 
meeting to proposed increases of salary to six officials on the 
tramways and electrical staffs, though the chairman of the Com- 
mittee said the advances logically followed a rearrangement of the 
staffs to supply vacancies. A Committee was appointed to consider 
the revision of these and other salaries. 


Manchester.—In moving the récommendations of the 
Electricity Committee as to the increases of salary to officials, 
Councillor Dagnall said they had stokers earning upwards of £5 a 
week—men obtaining more than their superiors. The increases 
were agreed to. 


Middleton (Lancs.).—At a special meeting of the Elec- 
tricity Committee, it was decided to ask the L.G.B. to sanction the 
borrowing of. £5,110 to meet expenditure incurred in connection 
with the cost of furnishing a supply of current to a local works. 


Nuneaton.— Loan Sanction Rerustep.—The L.G.B. 
has informed the T.C. that it is unable to sanction a loan of 
£1,950 for the provision of a new boiler for the electricity works. 


Oldham. — METER CLOCKS AND SUMMER TIME.— 
Electricity charges were discussed by the T.C. last week. Alderman 
Hardman. chairman of the Electricity Committee, said they could 
not agree to the request that the meter clocks should be altered to 
summer time. The Committee was willing to lose under the Early 
Closing Order, but objected to suffering a further loss by altering 
the clocks. For the December quarter they had a reduced revenue 
of £1,300, of which £800 was from the two-rate meters ; in the 
September quarter they had a loss of £600, £400 of which was 
from these meters. It would take the department a month to go 
round to alter the clocks, and another month to put them back. 
Councillor Dixon said he wondered what would have happened had 
the diference in the rate of 2}d. per unit operated the other 
way: would the Committee have put forward the clocks? 
Alderman Hardman said Oldham was the largest user of the two- 
rate meters in the country, having over 2,000. 


Reigate.—PRICE INCREAsE.—The T.C. has increased the 
price of current by a further 184 per cent. as from April Ist. 


- Rochdale.—A discussion took place at a recent Council 
meeting concerning the conditions at the Corporation electricity 
works. The Committee tecommended that application be made to 
the L.G.B. for permission borrow £22,000 for extensions. Coun- 
cillor Walker, the chairman, said that when they had installed the 
three new stokers they ought to be quite safe for the existing load. 
The extensions would increase the output of the station from 7,000 
to 9,000 KW., and until they were carried out no further large 
power consumers could be connected with the mains. Replying 
to questions. he said the Committee would immediately have to 


look out for a new site if electricity was to be used in the future 
as they expected it would ; owing to the war, and the delay in 
obtaining delivery, no benefit had been obtained from the recent 
£10,000 scheme. 


Salford.—Subject to the necessary consent, the Man- 
chester Ship Canal Co. is to be supplied with E.H.T. energy at the 
Irwell Park Wharf, upon a minimum payment of £500 per annum. 
for 10 years. The sub-station, transformers, converters and 
switchgear will be provided aud maintained by the company. 


Sheffield.— Subject to approval, plant No. 3 at Neepsend 
is to be increased from 4,500 to 6,000 Kw., at an estimated cost of 
£19,450. The expenditure is to be defrayed out of the renewals 
and special expenditure fund. Instructions have been given for 
the fixing of electric lights on tramway standards at important 
street junctions, and a Sub-Committee is to consider and report 
upon a scheme for lighting all the tramway routes by means of 
similar lights. 


South Africa —The Pietermaritzburg municipal elec- 
trical undertaking is to be extended, it being proposed to expend 
£19,500 on the following :—A 1,200-Kw. turbine set with con- 
denser, &c. ; marine type boiler with superheater, economiser, and 
draught plant ; 500-Kw. converter, a 150-kw. motor for converting 
a three-phase set into a motor generator ; also foundations, pipes, 
&c. The turbo-generator and boiler will be paid for ont of depre- 
ciation reserve. 

A McMyler coaling plant to handle 1,000 tons an hour has been 
opened at Durban by the S.A. Railway authorities, for coaling 
steamers. It is electrically operated. the British Westinghouse 
Co. having supplied the equipment, which includes three 150-H-P. 
motors for the dumper ; seven to operate the jib and two 65-H.P. 
motors controlling the conveyor belt.— S.A. Mining Journal. 


St. Anne’s-on-Sea.— Price IncREASE.—The Electricity 
Committee has increased the charges for the supply of current to 


all consumers from the date of the March meter readings. The 


consumption of electricity for the year to February 28th amounted 
to 1.307.223 units. as compared with 1,182.877 last year. The 
consumers number 1,828, 


Swansea.— Proposed “New PLANT.—At last week's 
meeting of the Electric Lighting Committee, the engineer reported 
on the extension of plant, and said the Council had approved of the 
principle of installing the following plant :—One 3,000-Kw. turbo- 
alternator, complete with all auxiliaries, and with a new circu- 
lating pump suction to the dock : two water-tube boilers. with all 
auxiliaries ; mechanical coal conveyors and overhead bunkers, with 
a storage capacity of 600 tons. It had been decided to install the 
boiler, and tenders had been accepted, but permission was refused 
for its manufacture. A special meeting is to consider the matter. 


Tasmania,—The Zehan Council has called for tenders 
for the additional plant required in connection with the new 
electric light and power scheme.— Tenders, 


Watford.—The electrical engineer has been instructed to 
report. upon the employment of women. 


York.—On account of difficulties which have arisen 
owing to the war, and the withdrawal by the L.G.B. of sanction to 
expend £500 on a wiring scheme, the proposal to install, the 
electric light in workpeople’s cottages has been deferred for the 
present. ee 62 


TRAMWAY and RAILWAY NOTES. 


Australia.—The chief engineer for construction in the 
Victorian Railways Department, Mr. M. E. Kernot, considers that 
it will be possible to commence a service on the electric street rail- 
way between Sandringham and Black Rock early next year. The 
laying of the double track has been practically completed, and the 
overhead work is well in hand, but the line cannot be operated 
until power is available from the suburban electrified railway, and 
this is being delayed owing to the war.—Awstralian Mining 
Standard. 

The result of the working of the N.S.W. Government Tramways 
for the six months ended December 31st last was a gross revenue 
amounting to £983,177, being an increase on 1915 of £11,974. 
Working expenses were £830,254, an increase on the corresponding 
six months of 1915 of £52,526. The net earnings were £152,923. 
a decrease of £40,552 ; the passengers carried were 144,970,879, an 
increase of 1,936,347, and the car-mileage 12,704,552, a decrease of 
523,475 miles.— Sydney Daily Telegraph. 

The Shire of Moorabbin (Victoria) proposes installing electric 
tramways in the municipality, and notification of application to the 
Governor in Council for the necessary order, has been made.—- 
Tenders. . ‘ i 


Blackpool.—The Tramways Committee has referred an 
application from 54 male motormen and conductors for an 
advance of wages. and an alteration in working conditions, to a 
Sub-Committee for consideration and report. 

An application for the purchase of contract tickets on differential 
terms. or on the deferred payment system, has been refuseu. 
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Bradford.— Y Eak’s WoRKING.—-The Corporation financial 
year ended on March 31st, and it is stated that the tramways 
carried 76,869,642 passengers, as compared with 74,082,612 in the 
previous year. The mileage figures were 6,086,515," as compared 
with 6,199.582, a decrease of 113,067. The receipts per car-mile 
were 13°72d., compared with 12°94d. The total units used were 
12,422,950, as against 12,435,679. The receipts, including traffic 
department, railless system, and parcels department. were £348,162, 
as against €334.315; the wages paid totalled £158,155, as 
compared with £138,921, and the bonus paid was £22.087, com- 
pared with £7,125. Allowances to dependents of men in the 
Forces increased from £8.338 to £14,376. There have been fewer 
cars running, owing to shortave of labour, the mileage has been 
less, and the wages and bonus bill very much greater than usual. 

The Tramways Committee recently considered an application 
from the Amalgamated Society of Tramway and Vehicle Workers 
requesting that the rates of payment for overtime and seventh day 
apply to all those who are not receiving overtime rates or extra 
pay for Sunday duty. It was decided that the application be 
granted as regards all employés of the department who are paid 


by the hour and not already receiving overtime rates or extra pay. 


for Sunday duty. 


Burnley. — Year's Workinc.—Councillor E. Heap, in 
moving the minutes of the Tramway Committee, said during the 
year they had carried 17,687,753 passengers, against nearly 
17,000,000 the previous year, and the receipts showed £4,065 
increase on last year and £4,961 over the estimate. 


Continental—Spain.—The scheme for building an 
underground railway at Madrid has secured official approval, and, 
in consequence, a company has been formed, to which the public 
has readily subscribed 10,000,000 pesetas (including 1,000,000 
pesetas from King Alfonso) for the construction of the first 
section of the line. The plans contemplate four sections, the first 
of which, that from Cuatro Caminos to the Plazo del Progreso, is to 
be taken in hand at once. Its construction is expected to take 
three years, the remainder of the scheme to be completed in eight 
years. The public stations will be situated in the Puerto del Sol, 
Plaza de Alonso Martinez, and at the point of meeting of the Calles 
de Goya and Serrano, the power station being located in the Plaza 
de San Marcial. The scheme is noteworthy as being a purely 
voluntary and popular venture, receiving neither Government 
subsidy nor guarantee of interest.— Industria e Inrenciones, 


ITALY.—The Sangritana Railway Co. has presented a scheme to 
the Ministry of Public Works for the electrification of some 93 
miles of railway by utilising the water power of the River Sangro. 
— Board of Trade Journal, 


Haslingden.— ELECTRIC VeEHICLES.—A Sub-Committee 
has been appointed to consider and report on the question of elcc- 
trically-driven vehicles for the respective departments of the 
Corporation. 


Hoddersfield—Sxnow DeLays.—The heavy snowstorm, 
last week—-reported to be the heaviest snowfall for 45 years— 
practically brought the tramways to a standstill, except in the 
centre of the town, on the Monday. Working parties were busy 
chiselling out of the lines the hardened snow all Monday night, 
and on the Tuesday the service was nearly normal. 


Lancashire.—FEMALE EMPLOYES AND Bonus.—Con- 
siderable interest will attach to the forthcoming decision of the 
Committee on Production, concerning the application made on 
behalf of the female tramway employés for a 6s. bd. war bonus 
to 14 Lancashire and Cheshire undertakings. The application was 
made on the grounds that where women were doing men’s work, 
they should be paid men’s wages, and that the increased cost of 
living had made the bonus necessary. On behalf of the authorities, 
it was pointed out that the average wage paid to tramway women 
was considerably higher than the average rate for women 
operatives ; that many of the women were in receipt of separation 
allowances, and that if the bonus was granted, the cost would fall 
on the rates. 


Lancaster.—It is stated that the deficit on the year's 
working of the Corporation electric tramways is expected to he 
leas than £500. as compared with a deficit of £3,200 eight years 
azo. The introduction of ‘buses has served districts not previously 
catered for, and has assisted in the growing success, out of a very 
costly venture, of the tramway undertaking. 


Leeds.—YEaRs WoORKING.—The ernie for the year 
ended March 31st show that the tramway undertaking has had a 
record experience in receipts. the income having passed the halt- 
million for the first time. The total receipts have been £515,805, 
as against £475.50. the year before, an increase of £40,300. The miles 
run have been 9,658,595, an increase of 253,474. The number of 
passengers carried was 112,151,882, an increase of 8.698.082. The 
receipts per mile have been 12°817d., an increase of ‘683d. The 
average fare has_been 1°080d., the same asin the previous year. The 
working expenses have not been got out, but the estimate of the 
amount available for relief of rates is £79,470, after allowing £24,000 
for repairs and renewals. 


Preston.— YEAR'S WORKING.—The Tramways Paa: 
ment has made a net profit for the past year of £3.697. after 
paying £5.617 off the new tramway debt and £1,348 off the old 
debt, and also £3,750 in aid of the borough rate, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, — MELBOURNE. —May 28rd. Victorian Rail- 
ways Department. Twelve months' supply (8,250) of incandescent 
electric lamps as ordered.* 


. Aylesbury. — Electricity Department. 200-Kw. direct- 
coupled internal-combustion engine and generator, fuel plant and 
accessories. See “Official Notices” March 30th. 

Dundee.—April 21st. Corporation Electricity Depart- 
ment. Steelwork in floors, &c., and straining screens, guide rails, 
&e., at No. 2 pump-room at Carolina Port. Schedules, &c., from 
General Manager and Enyineer. 

London.— HawMersMitH.—April 25th. B.C. Electricity 
Department. Jnduced-drauzht fans, mechanical stokers, boiler 
feed pump, centrifugal pump and strainer for condenser. See 
“ Official Notices" to-day. 

South Africa.— JOHANNESBURG.— April 30th. Muni- 
cipal Council. 10,000 traction carbon bı ushes,63°5 x 35 x 12°5 m/m.* 

May 2lst. Municipal Council. Gear wheels for tramcars, Con- 
tract No. 241.* 

Spain.— The municipal authorities of Caceres have 
recently invited tenders for the concession for the electric lighting 
of the town during a period of 15 years. Tenders have also been 
lately invited by the municipal authorities of Sorio for the electric 
lighting of that town, the concession in this case being for a period 
of four years. 

[ *Specifications may be seen at Department of Commercial In- 
tellivence, 73, Basinghall Street, London, E.C. ] 


CLOSED. 


Barrow.—The T.C. has approved contracts for the 


Borough Electricity Department as follows for the year :— 
Oils.— Vacuum Oil Co., Ltd. 
Copper wire, joint boxes and switch cut-outs.—B.I. & Helsby Cables, Ltd. 
Shellac, varnish, &c.—H. G. Mable & Son. 
Para strip, tape, &éc.—L. Andrew & Co. 
Insulating compound, bitumen, &c.—Dussek Bitumen Co. 
Bwitches and lampholders.—General Electric Co., Ltd. 
Adapter plugs and pin plugs.—A. P. Lundberg & Sons. 
Fuse wire, &c.—A. F. Goodwin & Co. 
Electric meters (ordinary and two-rate).—Chamberlain & Hookhain, Ltd. 
Prepayment meters and meter boards.—Ferranti, Ltd. 
Tantalum lamps, &c.—Drake & Gorhain, Ltd. 
Earthenware pipes and troughs.—Doulton & Co., Ltd. 


Tenders have been accepted for :— 
Water-tube boiler, £4,221. P stirling Boiler Co., Ltd. 
250-Kw. rotary converter, £1,165.--B.T.H. Co., ‘Ltd. 


A contract for coal was approved for six months from April Ist, 
at an increased price of 6d. per ton. 


Blackpool.— Electricity Committee. Accepted tender :— 
B.I. & Helsby Cables, Ltd., high-tension cable. 


Bradford.—The Tramways Committee has accepted the 
tender of the British Hele-Shaw Patent Clutch Co., Ltd., to supply 
27 tramcar gear wheels for £155. 


- Derby.—T.C. :— 


B. ey Co., Ltd.—Extension of switchboard equipment for main station, 
340. 


General Vehicle Co.—Electric tip wagon, £1,260. 
Hall's Colliery Co., Swadlincote.—Coal for the electricity works. 
A. Wiseman, Ltd. —Tramcar gear wheels and pinions, £102. 


Manchester.—Electricity Committee. Accepted tenders : 


Cooling tower.—Davenport Engineering Co., Ltd. 

Coal-conveying plant.—W. J. Jenkins & Co., Ltd. 

Cable.—C. Macintosh & Co., Ltd.; Pirelli - General Cable Works, Ltd. ; 
B.I. & Helsby Cables, Ltd. ; W. T. Glover & Co. +» Ltd. 

Electric tipping wagon,—Jowett Motor Manufacturing Co., Ltd. 

Synchronous condenser.-—B.T.H. Co., Ltd. 

E.H.T. switchgear and reactances.—B.T.H. Co., Ltd. 

Motors for cooling towers.—Mather & Platt, Ltd. 


FORTHCOMING EVENTS. 


Junior Aastitution of Engineers. — Friday, A aly 13th. At 39, Victoria Street, 
‘*Fire-resisting Materials,” by Mr. . Wood. April 2th. “Gas 
Ss “by Mr. S. E. Hutson. 6.80. Bohemian Concert at 


Holborn Restaurant. 

Salford Technical and Engineering Association.—Saturday, April 14th. 
At7Tp.m. At the Royal Eaa Institute, Peel Park. Paper on ‘ The 
Hydraulic Press,” by Mr. J. Bacon. 

f Technical Assistants’ Association.—Saturday, April l4th. At 3.15 
p.m. At the Tavistock Hotel, Covent Garden. Discussion on “The Trest- 
ment of Water and the Removal of Scale.” 

North of Engiand institute of Mining and Mechanical Engineers.— 
Saturday, Apri] l4th. At 2 p.m. At the ‘Memorial Hall, Newcastle-on- 
Tyne. General meeting. 

Birmiogbam and District Electric Club.—Saturday, April 14th. At the 
Swan Hotel, New Street. Paper on “ Electricity in Factories,” by Mr. 
W. Y. Anderson. 

Institution of Electrical Engineers (Newcastle Local Section).— Monday, 
April 16th. At 6.45 p.m. Atthe Mining Institute. Discussion on “ Way- 
leaves," with introductory paper by Mr. C. Vernier. 

Association of Supervising Electricians.—Tuesday, April 17th. At 7.15 
.m. At St. Bride's Institute, Bride Lane, E.C. Paper on “The Wiring 
ules of the LEE, ” by Mr. W. R. Rawlings. 

Roya! Institution of. Great Britain. Thursday, April 18th. AtSp.m. At 
Albemarle Street, Piccadilly, W. Lecture on “ Industrial Finance After 

the War : The Character of the Industrial Struggle of To- -day,'’ by Prof. 
. ELB. Foxwell. 

Chemica! Society.—Thursday, April 19th. At 8p.m. At Burlington House, 
Piccadilly, W. See En, scientific meeting. 

Belfast Association of ears. — Thursday: April 19th. At,7.45 p.m. At 
the Municipal Technical] Institute, College Square. Paper on " Engineering 
Notes on a Tour in the Antipodes,” by Mr. J. H. Chambers. 

Institution of Mechanical Engineers.—Friday, Apri) 20th. At 6p.m. At 
the Institution of Civil Engineers, Great George Street, 5.W. General 
meeting. Presidential address, 


April : ole 
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_who had suffered by the war. 
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NOTES. 


Lundberg “ Batch Exams,.""— Notwithstanding the fact 
that everybody is extremely busy nowadays, the latest of Messrs. 
Lundberg and Sons’ “ batch exams.” secured 83 successful com- 
pctitors, in addition to a number who were not successful, The 
names of the winners of certificates are set out in full on another 
pare, and it will be noted that a number hail from the Navy and 
Army, and one each from India and the Sudan. It is clear that 
the working out of switching problems provides an interesting 
occupation for intervals of spare time: and those desiring a set 
can obtain one free of charge by writing to the firm at 477-499, 
Liverpool Road, London, N.7, 


The Metric System.—According to the Journal of 
Electricity. the non-use of the metrie system in the United States 
among engineers and among the trade is beginning to be felt as a 
serious handicap in American efforts to secure a commercial and 
engineering foothold in South America. Their Consular reports 
are full of statements to this effect. Brazilians are unfavourably 
impressed when they receive commercial correspondence in which 
references are made to feet. yards, and miles, instead of the metres 
and kilometres to which they are accustomed. Within the past 
decade there has been a strong tendenev in American export trade 
to encourage the employment of invoice clerks who make out 
documents not only in the language, but also in the measurements 
of the country to which the goods are directed. Details of the 
practice among business houses in various lines in Rio de Janeiro 
have been obtained by the Amerian Consulate-General. and show 
how important it is that exporters should pay special attention to this 
phase of the commerce between nations. 

“ Now is the time for engineers the country over to exert every 
influence in promoting the use of the metric system at home and 
abroad. And the best way to do this is for each one of us to berin 
to think and act in this system of units, and put aside our ont- 
rrown garments of feet. inches, pounds, vards. and the like. and 
speak only in metric units, the now recognised scientific system of 
all enlightened nations.” 


Volunteer Notes.—First TLoxpon ENGINEER VOLUN- 
TEERS.— Headquarters : Balderton Street, Oxford Street, W. 


Orders for the Week, by Lient.-Colone! Clay, V.D., Commanding: - 
Monday, April 16th.—Technical for Platoon No. 9 at Regenev Street. 
ae Platoon Drill, Platoon No. 10. Signalling Class. 

oi ee Apru Isth.—Instructional Class, 615. 
o. 


P April 19th.--Platoon Drill, Platoon No. 7. 
M.O., 6.30. Signalling Class. 

Friday, April 2th.—Technical far Platoon No. 10, ‘Regency Street. 
and Platoon Drill, No.9. Reernuits’ Drill, 6.30 — 8.30, 

Saturday, April 21at,—Commandant's Parade, 2.45, wniferm for route march. 
Fall in at Putney Bridge Station. Drums and bugles to attend. 

Sunday, April 2ed.--Special work at Bombing School. Parade, Clapham 
Junction Station (City and S.L. Tube Railway), 9.40 a.m, 


(By order), MACLEOD YEARSLEY, Captain and Adjutant, 


Newcastle-upon-Tyne Chamber of Commerce: Electrical 
Section.—A meeting of the Committee of the Neweastle-upon- 
Tyne Chamher of Commerce Electrical Section was held on the 
3rd inst., Mr. H. W. Clothier. the newly-elected chairman, presiding. 
In reply to congratulations on his appointment. the chairman said 
he did not accept the office lightly, because he was convinced that 
it was within the sphere of the Committee. representing as it did the 
local commercial and technical works. to exert a powerful influence 
upon the general welfare of the electrical industry in the country. 
Newcastle had ever been a leader in engineering matters, and its 
electrical men were now, as in the past, taking a live part in the 
great development measures which were moving with the times. 
They had the advantave of the advice of the Local Section of the 
Institution of Electrical Engineers and other learned Societies ; 
and, based upon recent discussion, the chairman mentioned the 
following as among other subjects which came within the scope 
of the Committee :—(1) The general uplifting of British ideas in 
relation to origin of design and production. assistance in any 
movements tending to maintain and to identify as British the high 
standard of quality : (2) the encouragement of greater attention 
to the needs of scientific research; (3) the consideration of a 
simplified system of weights and measures: (+) the consideration 
of recognised ways of computing the depreciation of plant : (5) the 
development of means for removing restrictions and difticulties in 
the spreading of the service of electricity to. national industries 
and the convenience of men: (6) improvements, in telephones, 
and the possibility of machine switching and automatic telephone 
year; (7) the consideration of the welfare of men in the industry 

At the moment, the most direct 
call was to give suggestions to existing local institutions for the 
training of disabled sailors and soldiers. 

A long -discussion took place on this last matter. and their 


Smad 
Reertuts’ Dril, 6.30 xR. 
Platoon Drill, Platoon 

Ambulance Class by 


Squad 


employment in electrical work, and it was resolved that a meeting 


should be held in the Cowen Training Home for Disabled Soldiers and 
Sailors, Newcastle, on April 20th, after which a further meeting 
of the Committee will be held. 


The I.E.E. Temporary Premises.—The premises of the 
Institution of Electrical Engineers having been taken over by the 
Government, the address of the Institution is, for the present, 
1, Albemarle Street, London, W.1. The telephone number is 
unaltered : “Gerrard 764." Telegraphic address : * Voltampere, 
Picoy, London.” The meetings for the remainder of the session 
will, by kind permission, be held at the Institution of Civil 
Engineers, at 6 pm.. On April 26th. Mr. G. V. Twiss will read his 
paper on “° Hivh-Tension Overhead Transmission Lines,” and on 
May 17th the annual ; general mveting will be held. e 


The Magneto Industry. —At a meeting of the Aero- 
nautical Society of Great Britain, on April 4th, Mr. A. P. Young 
delivered a lecture on “Magneto Electric Ignition on Aircraft.” 
He said that without the high-tension magneto it was certain that 
the aeroplane would never have reached its high state of develop- 


-ment, and it was reasonable to assume that the whole course of the 


war would have been different and much less in our favour. Prior 
to the outbreak of the war the number of high-tension magnetos 
produced in this country formed a negligible proportion of the 
total number being used for a variety of purposes. and through 
laxity on our part this most vital industry was allowed to develop 
in Germany. . During the war the magneto industry in this 
country had developed at a really wonderful rate, and he thought 
it was avreed by those in a position to judye that the British 
magneto as at present constructed was the equal of the pre-war 
Bosch mayrneto emanating from Stuttgart. Developments now 
taking place would result in British manufacturers producing new 
types that would prove vastly superior to anything turned out of 
Germany in the past. He therefore pleaded that when the war 
was over British magneto manufacturers should be given full 
encouragement and support by the Government and the public, so 
that there might be established on a solid foundation a British 
magneto industry that would endure through the years to come 
--an Industry producing magnetos and ignition apparatus for 
aeroplanes, motor-cars, and other purposes. of superlative quality 
and design, not surpassed by anything manufactured outside of 
these islands.—- Morning Post, 


The Education of Marine Engineers.—The Council of 
the Institute of Marine Engineers has considered the subject above 
named, and has issued a report stating that the present system of 
education is capable of great improvement. Its recommendations 
include the teaching of physics, electricity, and chemistry in 
elementary schools, the provision of junior technical or trade 
schools for boys of 14 to 16. facilities for apprentices to attend 
classes, and the provision of scholarships to enable boys of 
exceptional ability to continue their studies. Modifications in the 
examinations of marine engineers for first and second-class 
certificates are also recommended, as well as the institution of a 
third class. An apprenticeship of at least five years is called for. 
No specific reference is made to training in electrical engineering. 
and in view of the yrowing importance of electrical applications 
on board ship. which are likely to attain the first rank in the near 
future, we think this is a revrettable omission. 


United States Wireless Stations.—Al] commercial 
wireless stations in the United States have been taken over by the 
Navy, and all private stations are being dismantled. 

According to the Wireless Press, the New York police seized 800) 
wireless sets on Monday last. It is estimated that there are 10,000 
private stations in the State of New York, and some 4,00) in the 
city itself, 


Udder Nonsense!—It was told to a Tribunal at 
Chichester, last week, that an electrical engineer who had never 
worked on a farm was sent on a Friday night to take up duties 
as a cowman, stouckman, and milker. Before midday on Saturday 
he was gone. 


British Science Guild.—We read in the Times that the 
annual meeting of this Guild will be held at the Mansion House 
on Monday, May 30th, at 4 p.m. Lord Sydenham will deliver an 
address on “National Reconstruction,” and other speakers will be 
Mr. Fisher. the Minister for Education, and Sir William Mather. 


British and Allied Patents Registered in Berlin.— 
According to the statistics of the German Imperial Patent Office, 
the following applications have been registered in Berlin :— 

From Great Britain: 353 patents in 1915 and 289 in 1916; 11 
designs in 1915 and 70 in 1916. 

From France: 81 patents in 1915 and 49 patents in 1916 ; four 
designs in 1915 and six in 1916. 

From Italy : 102 patents in 1915 and 40 in 1916 ; 
1915 and four in 1916. 

From Belvium: 58 patents in 1915 and 84 in 1916 ; 
in 1915 and 30 in 1918. 

From Russia : Nine patents in 1915 and ten in 1916 ; six designs 
in 1915 and 27 in 1916.—7he Times, 


Electric Arc Welding.—In Power some data on electric 
welding in railway practice are given. The values of current and 
voltage employed are illustrated by the following table :— . 

Kind of 


14 designs in 


14 designs 


Current. 


elect rode, Size. — Voltave. Work. 

Mild steel .., 9 4 in. 60—90 J4—16 2-in. flues 

Mild steel ... in. 110—140 16—20 5-n. flues filling 
Mild steel ... y% in. 150—180 18—25 Filling 

Carbon ss fin. 250—350 35—50 Cutting—weldđing 
Carbon sex Iin: 850—500 35—50 Cutting—welding 


The same tensile strength and softness can be obtained in the 
weld. which practically consists of cast-steel, as in the adjoining 
metal, but equal ductility cannot be ensured. The process is, how- 
ever, entirely practical as a means of welding cast-steel and boiler 
plate. as the welded area can. be reinforced, so that under severe 
stress the unwelded metal will fail rather than the metal in the 
weld. The relative costs of acetylene and are welding are given bY 
curves as 4} to 1l, and the costa of cutting steel as equal up to 
about 2 in. thickness, and 3 to 2 at 6 im. thickness, taking the price 
of acetylene gas at $1 per ch. ft.. oxygen gas at $2, and electrical 
energy at le. per Kw.-hour, The cost of labour is not included in 
the first comparison, but in the case of cutting steel it is taken gt 
30 cents per hour, 
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Appointments Vacant.—Resident engineer (£250), for 
the Leek U.D.C. electricity works ; mechanical engineer (£500), 
for the City of Belfast electricity works ; junior shift engineer, 
for the City of Birmingham electric supply department. See our 
advertisement pages to-day. i 


Fatality.—“ Accidental death ” was the verdict at an 
inquest on a Dukinfield labourer named Nash, who was killed in a 
chemical factory at Stalybridge. It was stated that when emptying 
a filter he handled an electric lamp, the holder of which was after- 
wards found to be faulty, and he received a shock from which he 
died before « doctor arrived. 


Institution and Lecture Notes.—lInstitution of Elec- 
trical Engineers.—The annual general meeting of the WESTERN 
LocAL SECTION was held at Bristol on April 2nd. Owing to the 
ill-health of the author, Mr. Wakefield's paper on “ Automatic Tele- 
phone Exchanges,” which was due to have been read at this 
meeting, was not read, and business of a purely formal character 
was transacted. The chairman (Prof. D. Robertson) briefly reported 
on the work of the session, and ‘the following gentlemen were 
elected for the various offices for the session 1917-18 :— i 

Chairman.—Mr. R. Howard Fletcher. 

Vice-Chairman.—Mr. H. I. Rozers. 

Members of Committee.—Prof. Bacon, Messrs. W. A. Chamen, H. 

Faraday Proctor, H. T. Sully. and J. E. Teasdel. 

At the final monthly meeting of the session of the SCOTTISH 
LocaL SECTION in Glasgow, the office bearers for the ensuing 
12 months were appointed as under :—Past chairmen, Messrs. 
James Lowson, D. A. Starr, and J. K. Stothert : chairman, Mr. 
Arch. Page; vice-chairmen, Messrs. E. T. Goslin and A. S. 
Hampton ; hon. secretary, Mr. Joseph Taylor; assistant hon. secre- 
tary, Mr. Wm. F. Mitchell; ordinary members of committee, 
Messrs. F. H. Whysall. W. W. Lackie, W. B. Hird, Prof. M. 
Maclean, Messra. Alex. Lindsay, A. S. M'Whirter, D. M. Macleod, 
Arch. Wilson, J. E. Sayers, Sam Mavor, and J. F. Nielson. The 
annual report showed that the total membership was 352, a reduc- 
tion of 3 per cent. on the previous year, while the average number 
present at ordinary meetings was 59 = 17 percent. Mr. J. Shep- 
herd (Leeds) subsequently read his paper on “Some Points in 
Connection with Engineering Specifications.” 

The annual meeting of the MANCHESTER LOCAL SECTION was 
held on Tuesday last at the Engineers’ Club. Mr. C. J. Beaver, 
was elected chairman, Messrs. A. P. M. Fleming and J. A. Robert- 
son vice-chairmen, Mr. Julius Frith hon..secrctary and treasurer, 
and Mr. A. L. Green assistant secretary. 

The Faraday Society.—A general discussion on “Osmotic 
Pressure ” will be held on Tuesday, May Ist, at 8 p.m., in the 
Rooms of the Chemical Society, Burlington House, W. Sir Oliver 
Lodge, F.R.S., will preside over the discussion. which will be 
opened by Prof. Alfred W. Porter, F.R.S. Dr. F. Tinker will read 
a paper on “The Colloidal Membrane: Its Properties and ita 
Fonction in the Osmotic System.” Mr. W. R. Bousfield, F.R.S., 
will read a paper on “Osmotic Pressure in Relation to the 
Constitution of Water and the Hydrates of the Solute.” The 
following have signified their intention of contributing to the dis- 
cussion :—Prof. H. E. Armstrong, F.R.S., the Earl of Berkeley, 
F.R.S.. Prof. A. Findlay, Prof. J. C. Philip, Dr. G. Senter, Dr. S. A. 
Shorter, and Mr. W. C. D. Whetham, F.R.S. 

Chief Technical Assistants’ Association.—The officers for the 
ensuing session are :—Mr. W. Young (Stepney), chairman: Mr. 
H. F. J. Thompeon (Battersea), vice-chairman ; Mr. A. P. MacAlister 
(Islington), hon. secretary ; Mr. J. R. J. Bowden (Hackney), hon. 
treasurer. The Executive Committee is composed of the above 
officers, together with Mr. J. T. Baron (immediate past chairman), 
Mr. J. H. Parker (Croydon) and Mr. B. B. Heaviside (Stepney). 

Iron and Steel Institute.—The annual meeting takes place ‘at 
the Institution of Civil Engineers on May 3rd and 4th. Seven 
papers are announced in the programme. The autumn meeting 
will be held at the same place on September 20th and 2lst. 

Society of Engineers (Inc.).—A paper on “ Ball Bearings” was 
read on Monday, April 2nd, by Mr. A. M. Arter. A brief resume was 
given of Prof. Stribeck’s investigations. He measured the approach 
of hardened steel balls under compression, and found that tho 
admissible static loads varied as the square of the diameter ; he 
also found that ball bearings in which the load was carried at right 
angles to the axis of rotation of the balls were alone suitable for 
heavy loads. Ball bearings could never have been made a com- 
mercial success but for the very high degree of accuracy in manu- 
facture. If a load of 130 lb. is put upon a ball } in. in diameter, it 
is compressed one-thousandth of an inch, and hence if one of the 
balls in a thrust bearing is one-thousandth of an inch larger than 
the rest, or there is a high place in the race of this amount, failure 


is certain if the normal load of the ball is at all approaching the 


safe working limit. 


Practical Encouragement to the Use of Electric Motor 
Vehicles.—One reason that the electric motor vehicle is so popular 
in the United States is undoubtedly to be found in the greater 
“service” that is given thereto by central station engineers, and 
also by the battery manufacturers. In connection with the latter, 
-it is interesting to record that the Exide Battery Co. have recently 
opened a new battery depot in New York, making the third owned 
by the same ‘undertaking in that city. The new building has a 
floor space of 30,000 sq. ft., and can accommodate 60 electrio 
industrial vehicles. The equipment includes 60 battery charging 
- plugs and every facility for the charging and boosting of vehicle 
batteries, A stock of: standard accumulators is kept on 
hand, so that the least possible delay is caused in making any 
necessary replacements. The building is open day and night, and 
two-.tmergency Vehicles are Kept ready to be dispatched at a 


‘three and’s half years’ service, Mr. 


moment's notice to the assistance of any electric vehicle that may 
break down on the road. It is stated that the three depôts of the 
Exide Co. have a capacity sufficient to deal with about one-third 
of the electric industrial motor vehicles in the New York district.. 


Electric Steel in South Africa.—The South African 
Institute of Electrical Engineers recently collaborated with the 
Chemical, Metallurgical and Mining Society to form a small com- 
mittee to investigate and report to the Munitions Committee upon 
the practicability of shoes and dies being manufactured in South 
Africa from available steel scrap. The report of this Committee 
was to the effect that, by means of an electric furnace, the local 
mantfacture of shoes and dies was likely to be a commercial 
success, and since all the necessary plant and raw materials existed 
in the country, there need be no great delay in reaching the pro- 
ducing stage. It is understood that. as a result of this report, the 
Chamber of Mines has. installed a small electric furnace, which is 
now producing shocs and dies of a fairly good quality.—Board of 
Trade Journal, 


The Brown Coal Deposits of Victoria —The Melbourne 
Age states that the more knowledge the Minister of Mines acquires 
of Victoria's brown coal deposits, the more he becomes impressed 
with their potential value. At the opening of the new school of 
applied arts at the Working Men's College, Mr. Livingston said 
there were syndicates in Melbourne willing to spend £200,000 or 
£300,000 on establishing experimental works for treating the 
brown coal and ascertaining the value of its by-products. “The 
results of drilling for black coal had not been very encouraging, 
but there were great deposits of brown coal inGippsland, as well as 
at Lal Lal and Laverton. Mr. Harper, city electrical engineer, 
informed him that the horse-power required for Melbourne industries 
in 10 years’ time would be 100,000. We could not get the necessary 
fuel from our black coal fields, and unless we got it by some means, 
our industries would fail, as they would not be able to stand 
against New South Wales with its plentiful supplies of black coal. 
The Minister urged scientists and students to give special attention 
to investigation of the utility of brown coal.” 


eee 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and baat 
also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted as to their, movements, 


Central Station and Tramway Officials.—The Bradford 
City Council has confirmed increases of salary to Mr. T. Roles, 
electrical engineer, by £100 a year to £900; Mr. J. H. Shaw, 
deputy engineer, by £100 to £450; Mr. Jas. Fairbairn, works 
superintendent, by £50 to £350; Mr. O. F. Allsop, commer- 
cial assistant, by £50 to £300, with £20 war bonus cancelled ; 
Mr. T. Stirk, tramways traffic superintendent, by £50 to 
£300, with £20 bonus cancelled; Mr. T. B. Moseley, chief 
tramways clerk, by £25 to £225, with £20 bonus cancelled ; 
Mr. S. Pearson, tramways works superintendent,’ by £40 to 
£200, £20 bonus cancelled; Mr. J. W. Falkingham, tramways 
correspondence clerk, by £40 to £200, £20 bonus cancelled ; 
Mr. E. Webster, engineering assistant, by £22 to £130 16s., 
including £20 16s. bonus. . 

The Necringicn Council has appointed Mr. A. W. CLEGG 


as electrical engineer, in place of Mr. H. Gray, resigned. _ 
Mr. A. W. Buss, canvassing engineer in the Sheffield in- 
stallation and motor department, has resigned. 
Halifax Corporation has approved advances of salary to 
Mr. E. E. Hopason, superintendent of the tramway parcels 


department, and Mr. H. Spencer, clerk in the- parcels depart- 


t. . 
Stretford U.D.C. has increased the salary of Mr. T. W. 


` Taylor, chief clerk in the electricity department, from £117 to 


£130 per annum Advances have also been granted to the 
shift engineers and to the electrical inspector. . 

The salary of Mr. T. J. KENDREW, manager of the South- 
port Corporation tramways, is to be increased from £250 to 
£300 a year. 

‘The Bury Tramways Committee has agreed to the request, 
on certain conditions, from the Admiralty that the services 
of Mr. WLM CiouaH, the borough tramways manager, 
should be placed at the disposal of the Shipyard Labour De- 

artment. z | | 
j It is proposed to give Mr. F. J. S. Hosxm, the Darwen 
tramways manager, a war bonus of £25 per annum. 

The Worcester T.C. has increased the salary of Mr. R. 
SMITH, chief assistant engineer at the electricity works, from 
£200 to £225 a year, and that of Mr. H. H. Ssuru, station 
superintendent, from £180 to £225. __ 

Colchester T.C. has released from his apprenticeship, after 
E. G. Barritt, senior 
switchboard attendant, and appointed him electrician-in-charge 
in control of the all-night shift. s 


Bedford T.Ċ. has appointed Mr. J. H. Rem, at a salary of 


£4 4s. per week, as resident engineer in connection with the 
electricity extension scheme outside the borough. 

The Aberdeen Council has resolved to increase from £200 
to £295 the salary of Mr. Joun Downie, chief clerk of the 
Ferryhill electricity works. | 
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General.—The Revicw of the River Plate, just to hand, 
savs that Mr. PAKENHAM W. Beatty, chief engineer of the 
Anglo-Argentine Tramway Co., was returning to England at 
the end of March. 

At a meeting of the Association of Municipal Electrical 
Engineers of Lancashire and Cheshire, held on March 27th, 
@ presentation consisting of a combined ‘luncheon and tea” 
basket, was made to Mr. C. C. ATCHISON, as a token of 
esteem and recognition of the valuable services rendered to the 
Association as honorary secretary. Mr. J. A. Robertson, of 
Salford, made the presentation on behalf of the members of 
the Association, and several speakers referred to the excellent 
work done by Mr. Atchison. It was pointed out that it was 
through his efforts the Association was formed. 

Les Nouvelles, of Maastricht, states that M. Léon Greiner, 
director-general of the Cockerill iron and steel works, has 
been arrested by the Germans and detained.—The Times. 

On April 7th, Mr. W. N. Y. Ring, ACG. A.M.LE-E., 
was presented with a gold watch-chain by the staff and eim- 
ploves at the Kelham Island Power Station of the Sheffield 
Corporation Electric Supply Department, on his leaving to 
take up an appointment under the Ministry of Munitions. 
Mr. J. R. Wilhanis, station superintendent. made the presenta- 
tion, and mentioned the long and progressive period—nearlv 
-15 vears—during which Mr. King had been connected with 
the power station. 

Sir Home Gorpox, having completed the work which the 
Director-General of National Service asked him to undertake, 
has now ceased. to be Staff Controller of the Department. 


Roll of Honour.—Gunner J. S. Jenkins, R.E.A., late of the 
electric light department of the India Rubber, Gutta Percha 
and Telegraph Works Co., Ltd., was severely wounded in 
France on March 2Ist and died the following dav. He is 
reported to have stepped on a trap left by the enemy during 
their retreat. Bombardier A. R. Bracs, R.G.A., formerly in 
the rubber department of the same company, has been 
awarded the Miltary Medal. 

Private A. Stantox, Cheshire Regt., formerly at Glossop 
with the Urban Electrie Supply Co.. has fallen in action. 

Mr. F. W. Kise, who was articked to a London firm of 
electrical engineers when he joined the Naval Air Service, 
has died suddenly whilst in tramuing. 

Sergeant A. W. Trxstey, Lancashire Fusiliers, formerly em- 
ploved at the Manchester Corporation Electricity. Works, has 
been awarded the French decoration, the Medanle Militaire. 

Lanee-Corporal W. Bennett, of the King’s Own Royal Lan- 
caster Regt., killed in action, was emploved by the British 
Westinghouse Co., Ltd., ‘Trafford Park, Manchester. 

Sergeant HowartH, South Lancashire Regt., who has been 
awarded the D.C.M. for conspicuous services, was betore his 
et employed at the Manchester Corporation Electricity 

orks 

We regret to record the sudden death, through a clot of 

blood on the brain, of Major R. Swike GRIFFITHS, R.G.A., 
aged 32, who prior to the war was employed by the British 
Westinghouse Electric & Manufacturing Co., Ltd., for whom 
he had superintended the carrying out of installations in 
various parts of the country. 
»*Lieutenant W. E. Cuappez, D.C.L.I.. attached to the Flying 
Corps, who was killed while flying on April 4th. at the age of 
19, was the vounger son of Mr. H. E. Chappel, retired Direc- 
tor of Telegraphs, India-Burina Circle.—Times. 

Lieutenant Doveras Cor, R.G.A., who has been wounded, 
was one of the staff at the Blackburn Corporation Electricity 
Works. 

Word has been received of the death in action of ieitenane 
H. BUTLER, aged 30, who held a position at Messrs. Dick, 
Kerr & Co.'s works. Preston. 

The Bronze Medal of the Itahan Order of St. Maurice and 
St. Lazarus for Military Valour has heen awarded to Corporal 
S. H. Hockury, R.E., who was with the Bude (Cornwall) 
staff of Messrs. Christy Bros., electrical engineers. 

At Messrs. Hawthorne, Leshe & Co.'s shipyard. Hebburn- 
on-Tyne, on the 4th inst., Mr. J. T. Batey. general manager, 
presented the Miltary Medal to Corporal J. W. RUSHFORTH, 
R.B., and a case of cutlery from the officials and staff. Cor- 
poral Rushforth was formerly electrician at the yard. and was 
awarded the Medal for gallant work in repairing broken wires 
at the frout, being wounded while so dong. 

Fitter H. Rosser. R.F.A., formerly lamp storekeeper with 
Messrs. Pope's Electric Lamp Co., Ltd., has been killed in 
action. 


Obituary.~-Mar. G. A. NusspatumM.—We regret to record the 
death of Mr. G. A. Nusshbauin, of 29, Ludgate Hill, E.C., 
which occurred on Saturdav last at 42, Penywern Road, S.W. 
Mr. Nussbaum was an Associate of the I.E.E. He was 66 years 
of age. Mr. Nussbaum first came over to England to take 
charge of an exhibit of Messrs. Gerard & Co., of Paris, at the 
first Crystal Palace Electrical Exhibition. After his return, he 
entered the service at Paris of the Société Industrielle des 
Telephones, subsequently coming over to London as that com- 
pany’s representative. He acted in that capacity for at least 
30 years, and though that arrangement came to an end several 
years ago, he was transacting business with the company 
right up to the last. Mr. Nussbaum had been ill for five 
months, but his end came very suddenly. We desire to ten- 
der our sympathy to Mrs. Nussbaum in her bereavement. 


Table “A” 


NEW COMPANIES REGISTERED. 


Thrutchley, Percival & Co., Ltd. (147,004).—Private com- 
pany. Registered March 31st. Capital, £2,000 in £1 shares. Manufacturers 
of and dealers in electrical equipment, magnetos, motor accessories, mining 
and railway supplies, castings, small tools, &c.; also to act as representatives 
for manufacturers of such commodities in the United Kingdom, Russia, 
France, and elsewhere, with particular regard to markets of German or 
Austrian origin, and to divert such trade into British channels. The sub 
scribers (each with one share) are: E. P. Booth, 206, Albert Road, Hands- 
worth, manufacturer; S. Craven, 58, Grove Avenue, Moseley, Birmingham, 
engineer; T. T. Tripp. Inversnaid, Mayfield Road, Wylde Green, Birming- 
ham, manufacturer, The frst directors are E. P. Booth, S. Craven, T. T. 
Tripp. Solicitor: W. H. Stubbs, Newton Chambers, Cannon Street, Bir- 
mingham. 


Wilson:-Maenlen Co., Ltd. (1,548r).—Particulars filed 
March 2nd, 1917. Registered in New York, December 28th, 1914, to carry 
on the business of manufacturers of and dealers in electrical, pyrometric, and 
scientific apparatus, &c. Çapital stock, $60.000 in shares of SLOG each. 
Rritish address: 2. Myron Place, Lewisham, SE. A. H. Holloway, of 14, 
George Street, Lewisham, S.E.. is authorised to accept service,  Dirreturs : 
Charles T. F. Walson, Carolyn E. Wilson, and Cuthbert F. Brown, all of 
New York. 


Surrey Engineering Co., Ltd. (146,043).—Private com. 
pany. Registered March th. Capital, £1.000 in 1.000 10 per cent. cum. 
pref. shares of 10s. each, and 300 ord. shares of €l each. Electricians, 
mechanical and general engineers, &e. Fhe subscribers (each with one ort. 
share) are: Jo AL Hughes, $. The Grange, Wimbledon, S.W., engineer: F. N. 
Pickett, 5, Wilbury Villas, Hove, engineer; J. Cameron, Grove Lodge, New 
Southgate, N.. merchant. The first directors ace J. A. Hughes, F. N. 
Pickett, and J. Cameron. Registered ofice: 34, Surrey Street, W.C. 


Holland, Griffiths & Co.. Ltd. (146.884).—Private com- 
pany. Registered March 26th, with a capital of £500 in £] shares, to take 
over the business carried on at 27, Ridinghouse Street, Oxford Circus, W. 
as Holland and Gritiths & Co., and to carry on the business of electrical and 
mechanical engineers, Âc, Fhe subseribers (each with one share) are: 
J. Harrington, RS, Salisbury Rood, Harrow, engineer: G. W. Knight. Hazil- 
nise, 724, Barking Road, Upton Park. E.. engineer; J. H. Williams, 4, 
Chestnut Avenue, Whipps Cross, E. I7, works manager, The first directors 
are J. Harrington, G. W. Knight. and J. H. Williams. Solicitors: Kenni 
Brown & Co., Lennox House, Norfolk Street, W.C. 


Lodge Fittings Co., Ltd. (146,987).—Private companv. 
Registered March 30th, with a capital of £1.000 in £l shares, to take over 
the business of manufacturer of elewtrical fittings, &c.. carried on by Ella S, 
Wood at 57. Albert Road, Aston. Birmingham, as the Lodge Fittings Co. 
The subscribers (cach with one share) are: E. M. Lodge, 50. Brougham 
Street, Hockley, Birmingham, manufacturer; F. J. Wood. 57, Albert Road, 
Aston, Binminghann secretary; Ella S. Wood. 57. Albert Road, Aston, Bir- 
mingham; Mrs. FE. Lode, 50. Brougham Street, Hockley, Birmingham. 
mainly applies. Registered office: 57, Albert) Road, Amon, 
Birmingham. i 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Birmingham Electrical Accessories Manufacturing Co., 
Ltd.—Debenture dated March 2nd, 1917, to secure £150, charged on the com 
pany's undertaking. Holder: G. Garrett, 8, Devonshire Road, Handsworth. 


Electrical Installations, Ltd.—.^A memorandum of satis- 
faction to the extent of £300 on March 26th, 1917, of debentures data 
December Sth, 1906, securing £2,000 


Brilliant Arc Lamp & Engineering Co., Ltd.— Assignment 
of procecds of munitions contract. dated March 28th, 1917, to secure all 
moneys due or to become due from company to Londen & South-Western 
Rank. 


British Electrolytic Zinc Co. (Isherwood Process), Ltd.— 
Particulars of £25,000 debentures, created June Sth, 1916, filed pursuant to 
Section 93 (3) of the Companies (Consolidation) Act, 1908, the amount of the 
present issue (March 2th, 1917) being £21200. Property charged: The com- 
pany’ undertaking and property, present and future, including uncalled 
capital. No trustees, i 


Church Stretton Electric Supply Co., Ltd.—Charge on 
Church Stretton Electrie Lighting Order, 1916, dated March 13th, 137, 
supplemental to trust deed of February 19th, 1914, securing £4,000 debentures. 


Rangoon Electric Tramway & Supply Co., Ltd.—A 
memorandum of satisfaction to the extent of £6,830 on February 21st, 1917, 
of debenture stock dated 1906-13, securing £250,000, has been filed. 


Caerphilly Electric Supply Co., Ltd. (139,086).—Capital. 
£6,000 in 400 cum. pref. shares of £5 each, and 1,500 pref. ord. and 2.4%) 
ord. shires of €l each, Return dated December Sst. IIIR  1G0 ord. shares 
taken up; nothing called up. Mortgages and charges: Nil. 


CITY NOTES. 


We give below the -directors’ comparative 

Urban Electric statement. showing the profits earned at the 

Supply Co., Ltd. various towns during 1916, also the load 
connected in kilowatts :— 


Kilowatts. Profits. 

NEI cane! a EI pae? ace 
1915. 1916. 1915. 1916. 
Hawick Sa PAN es ši 3,033 8,181 £7,460 £5,658 
Stamford ; zë T 1,648 1,679. 2,643 1,625 
Weybridge and Walton .. i 3,073 8,297 5,473 4,385 
Godalming .. ‘a 1,440 1,498 2,585 2,040 
Twickenham and District ss 6,413 8,413 12,960 1,109 
Dartmouth .. E ia Ji 922 978 re ae 
Camborne and Redruth (“A”) i ( 7,490 7,528 
and Cornwall W B` ) 7,102 7,845 l ae B ” e B” 
14,278 14,089 
Newton Abbot si sia ae 1,084 - 1,262 2,451 8,242 
Grantham .. bee Je ae 1,668 1,852 7,014 7,640 
Glossop ze aie à .. 1,265 1,817 727 3,118 
Berwick ar "r a as 955 1,088 - 932 647 
Caterham... s S se 778 862 1,688 1,007 
Newbury ia sa ae iia 1,000 ~=1,164 8,357 3,076 
Totals .. a .. 90,376 383,886 £73,890 £71,407 


Se le eee a See =. - mm 
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Mr. S. GEDGE, presiding at the recent 


W, T. Henley’s annual meeting, said that the report was an 
Telegraph exceedingly good one, having regard to ex- 
Works Co., Ltd. isting adverse circumstances. They had 


bad the greatest difħiculty in obtaining raw 

material and in delivering goods. They had constantly to keep 

in mind the fact that they were not doing, and could not do, 

work for their former customers. Whether or not any rivals 

were springing up who would endeavour to rob them of their 

ordinary commercial work when peace was declared it was 

hard to say. They were preparing for such a state of things, 

as the accounts showed. No fewer than 796 of the staff and 

workmen had joined the Forces; 28 had laid down their lives 

and 90 had been wounded. The managing directer (Mr. G. 

Sutton), who seconded the adoption of the report, stated that 

their commercial trading had nearly entirely disappeared. The 

profit, which was very handsome, inight be a little larger than 

was shown. They expected eventually that other sums would 

come to the credit of the company, as they were making claims 

upon the Government in regard to depreciation and machinery 

bought by them. Those claims, however, had not yet been 

settled, and in dealing with the accounts the profit had been 

taken after allowance for special taxation and (as the directors 

had felt bound to do) they had shown the worst position to 

the company. The shareholders might therefore expect that 

when a settlement was obtained the position would really be 

better than appeared from the accounts. He thought it matter 

for regret that the accounts for 1915 as regarded taxation had 

not yet been settled. If the accounts for that year bad been 

settled, the directors would have been able to give a more 

accurate statement of the company’s profits for 1916. He might 

give an instance of the kind of negotiations they had with the 

Government respecting the payment of excess profits. At the 

meeting last year he informed the shareholders that the Act 

provided that an allowance should be made against the excess 

profit paid by the company in respect of any machinery or 

plant which they purchased for war requirements and which 
the directors did not contemplate would be of any use to the 
company when the war closed; but in their negotiations with 
regard to the 1915 settlement the taxing authorities suggested 
that certain claims which had been made on that account 
should bẹ spread over a number of years. He, however, sub- 
mitted that if such machinery made excess profits, the first 
charge upon those profits should be the cost of that machinery, 
and that there should be no question of spreading it over a 
number of years. That was the directors’ contention, and they 
would endeavour to insist on it in their negotiations with the 
Government. Excess profits, he thought, were badly con- 
ceived, and he did not think they were being carried out by 
the taxing authorities as generously or as justly as had been 
expected when the Act was passed. With regard to trading, 
there was very little of the company’s commercial business 
left. A good deal of commercial business was included in the 
accounts for 1916 because this class of business had been gradu- 
ally shut down since the beginning of last year, and was being 
shut down now more vigorously by the authorities than pre- 
viously. He quite agreed that it was necessary to stop all 
non-essential work; but that was the company's position— 
that they were not at present commercial traders. Reverting. 
to the excess profits tax, he thought, as he had said before, 
that the arrangement made with regard to excess profits might 
have been considerably improved upon by. Parliament. He 
thought that the method, by which the company received 20 
per cent. over their standard period and nothing more (ex- 
cept that they got some allowance, which was not fixed yet, 
in relation to any enlarged capital they might have) was 
thoroughly bad for the industries of this country. The object 
of men of business trained in the working of industries was 
to run the business with which they were connected as eco- 
nomically as possible, to turn out their work as efficiently as 
they could, to sell at a good price, and to give a good return 
to those who had invested their capital. That incentive. how- 
ever, was taken away in present circumstances. He did not 
object, but with a depleted statf it was regrettable that they 
had far more work to do than they had ever previously had 
in connection with statistics and information concerning the 
company’s business which they had to furnish to Government 
departments. He thought it was a very proper thing that 
war profits should go to the State. He was only complaining 
of the way in which the taxation was imposed. The com- 
pany's relations with regard to their workpeople were very 
satisfactory. They had made a very great advance in the 
rates of wages, but that was only right in view of the con- 
siderable increase in the cost of living, but he complained of 
the receipt of instructions from Government departinents to 
Increase the wages of certain classes of the workpeople, such 
instructions being given without any consultation with the 
management. At one of their. works only 30 people came 
under a certain award of the Board of Trade for an advance 
in wages, and in consequence they had raised the wages at 
the works in question by between £12,000 and £15,000 a vear 
to some of their people in order to prevent dissatisfaction. 
The directors were able to pay a large dividend because a 
great deal of the profits made in former years had been left 
to the company to trade with, and no interest bad to be paid 
upon that capital. The large Gravesend works and the tire 
an vd had been constructed without raising one penny of 
additional capital. With reference to-the future, they had 


"r s 


' distribution while the war was still raging. 


plenty of orders on their books, and had a large number of 
orders which ought to have been executed six, 12, or 18 
months ago, which might be good or not at the present time-— 
orders from foreign buyers. Foreign trade was shut down, 
and meantime certain other nations were pushing their pro- 
ducts among the company’s customers. Japan and the United 
States especially were very active in the British Colonies, 
South America, and neutral States, but he thought that when 
the war was over the company would have no difficulty in 
dealing with such competition. They would be able, he be- 
lieved, to get their connections back and to keep their trade, 
but they would be confronted with this position when the 
war closed—that the Government would instantly stop their 
work, and when that happened, the company would have no 
work in their factories. ‘They could make work by manufac- 
turing for stock, but as their managing director, he was very 
doubtful whether he would be willing to place any consider- 
able amount of work on their machinery with copper at two 
or three times its normal value, and with the certainty that 
if they made stock with the existing high prices of raw mate- 
rials they were bound to lose money on everything they 
manufactured. The financial position of the company was 
strong—stronger, perhaps, than the shareholders imagined ; 
their reserves were large; and, so far as he could see, speak- 
ing with all his experience, the company would be able to 
weather the worst storm that might arise at the close of 


the war. Mr. A. F. Berry presided at the recent 
British Electric annual meeting. He said that only about 
Transformer. Oe-half of the earned profit was recom- 
Co., Ltd. mended for distribution. They were not 


disposed to return to a peace-time rate of 

The average 

annual profits for the past eight years were sufficient to cover 
the preference dividend nearly five times over, while the 
assets, irrespective of patents and goodwill, as they stood 
in the balance sheet, were nearly two and a half times the 
par value of the issued preference capital. Their future divi- 
dends were the better protected by the conservative distribu- 
tion adopted. The past year’s working was extraordinary to 
a greater degree than that of 1915. They carried out large 
volumes of work, and had obtained fair prices, though the 
question of price was one that had to be watched very care- 
fully in view of the tendency of the prices of materials and 
labour to rise. With regard to the current year, they started 
with more work in hand than they had last year, but it was 
quite impossible to forecast from year to year what might 
happen. He wished to appeal to shareholders to help the 
business as much as they could by doing business with the 
company and bringing business to it. He particularly recom- 
mended them to give the company an Opportunity to help 
them and their friends with ‘ Tricitv’’ canteens such as they 
had latterly installed for some leading works. These were 
especially important in view Of the serious shortage of food, 
as very considerable savings could be effected by the adoption 
of what he would call ‘ Tricity ° methods of cooking. Many 
years had passed since he first gave to the electrical world 
the result of their researches in the direction of economical 
_roasting. Although to-day there were many thousands of 
persons benefited through the introduction of ‘Tricity ” 
methods, there was far more to be done. To meet the in- 
creased demand they were extending their premises. Some 
years ago they purchased land to the east of them, and had 
now acquired the completed works adjoining them on their 
western side. This would allow considerable latitude for 
future deyelopments, and would give facilities which would 
greatly add to the value of their existing works at a compara- 
tively low cost. Last vear he referred to the phenomenal 
rate of growth of the electrical manufacturing industry since 
the outbreak of war, The past vear had seen still greater 
strides taken in the march of electrical progress. This extra- 
ordinary development continued, and was carrving the coun- 
try swiftly into the electric age and to a general recognition of 
the value of electrical energy to the engineering and most 
other trades. Electrical engineering had stepped well for- 
ward into the ranks alongside of other branches of engineer- 
ing and agriculture, and at last the country had awakened to 
the importance of * producers.” 

Mr. A. W. Tart, addressing the annual 


British meeting, said that in the accounts thev 
Aluminium had adopted the practice instituted last 
Co., Ltd. vear of stating the trading. profit after 


aking reasonable provision for amounts 
payable in respect of excess profits and controlled taxation. 
The result for the year was undoubtedly satisfactory, but the 
conditions were entirely abnormal. The price of the metal 
had been fixed by the Government during the whole period, 
and would be so, he thought, until the end of the war. 
Though unable to give particulars of the uses to which the 
metal was being applied at present. there was no doubt that 
the experience that was being obtained during the war, in- 
cluding the production of light allovs, would be of the greatest 
_ possible use in extending the field of development for the 
metal for ordinary commercial purposes. There was a strong 
probability that the motor-car industry, after the war, would 
manufacture their engines largely from aluminium. An 
enormous development had Aaken place fin the productive 
capacity for aluminium,jall, over the)world, particularly in 
the U.S.A. and jn Norway, but commercial developments, 
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&c., would take up the increased supply not long after the 
cessation of hostilities, and would possibly also call for fur- 
ther production. The company was at present pushing on 
with certain hydraulic works at Kinlochleven for the provi- 
sion of additional water supply to the Blackwater reservoir 
for another catchment area. ‘They hoped that part of that 
supply would be available by the middle, and the whole of 
the scherne completed by the end, of the year, and this 
would, of course, increase their productive capacity. Regula- 
tion works had also been proceeding for some time to in- 
crease the available water supply for their works at Vige- 
lands, Norway, and they should begin to obtain benefit there- 
from this year. The alumina works, which were absolutely 
necessary to take care of the increased production of alumi- 
nium, were nearing completion ‘The power plant had been 
put into operation, and they were about to commence the 
manufacture of alumina. The costs of production continued 
to be seriously affected by the further heavy increases which 
had taken place during the year in the costs of labour, mate- 
rial, freights, and other charges, and he was afraid that they 
would continue to rise so long as the present conditions 
remained. The maintenance of supplies of raw materials and 
coal required by their various works in Great Britain and 
Norway -had been exceedingly difficult, and had on many 
occasions caused considerable anxiety, particularly as the 
greater part, 1f not the whole, of their freight was seaborne. 
It was anfortunate that the large stock of bauxite in the 
South of France could not have been conveyed to this coun- 
try before the war broke out. On the return of normal condi- 
tions it would be one of their essential dutics to see that a 
large stock of bauxite was maintained in this country to fore- 


stall any such contingency as had arisen during the present | 
The company’s properties in Switzerland were being. 


war. 
maintained in good condition, but no further construction 
work could be proceeded with during the war. It was to be 
regretted that the Government did not see their way to assist 
the company to complete the development of that power and 
the erection of the necessary works in the early stages of the 
war, because if that’ had been done the factory could have 
been producing by this time a substantial ammount of aluini- 
nium, Which would have been available for Government pur- 
poses, and would have reduced the necessity for purchases 
of metal in neutral countries. Referring to the reserve 
‘account, which had been increased by £75,000. from the 
profits of the year to £325,000, the creation of ample reserves 
had been more than justified in the past, because it had 
enabled them to very largely increase their productive capa- 
city, and consequently the profits, without the further raising 
of capital. It had also enabled them to strengthen their 
position in the industry, and would do so again. Their 
competitors had, during these abnormal times, been making 
very substantial profits, as they had been unrestricted as 
regards the price which they might obtain for the metal, and 
they had not suffered from the taxation which the industry 
in this country was bearing. It was somewhat unfortunate 
that the engineering and metal industries, which had contri- 
buted very largely with their brains and skill, as well as with 


their plant and equipment, should be placed at a disadvan-. 


tage in comparison with others. The Government should do 
something to overcome the present inequality in taxation, 
and representation had already been made to the Chancellor 
to that effect. The shareholders might look upon the present 
position with a considerable amount of satisfaction and assur- 
ance that whatever might be the prospects of the industry 
after the war, the company would be able to go through dull 
times with reasonable equanimity. The aluminium industry 
was undoubtedly one of the key industries of the country, 
and well merited such asajstance as the Government could 
see their way to give. 2 


At a mecting of debenture stockholders 


South Wales held in London on March 31st, when Mr. 


Electrical G. Collis, of Finch Lane, Tondon, was 

Power appointed debenture agent, in succession 
Distribution to the late Mr. S. C. Boulter, the chair- 
Co., Ltd. man of the company, Mr. W. GASCOYNE 


DauzienL, said the company had now been 
able, after meeting all prior charges, including interest on 
prior lien debenture stock and depreciation on a scale agreed 
with the debenture agent, to pay current ordinary debenture 
interest for the third successive half-vear, and there was still 
a balance tq the credit of suspense account, which would, if 
need be, go towards the payment of ordinary debenture interest 
for the current half-year. They had not yet reached the posi- 
tion of actually oarning the full amount of the current in- 
terest, but the prospect of doing so was steadily improving. 
The results for the last year, though not as good as they 
would have been if the prospective new consumers and the 
Power Co. had not experienced extraordinary delavs (due 
to prevailing war conditions) in completing the plant and 
mains necessary for the taking and giving of the supply, 
were, nevertheless, in all respects, a record to date. During 
the second month of the present year, a considerable propor- 
tion of the new business referred to at the last annual general 
meeting of shareholders, came on to the company’s mains, 
and there was a corresponding rise in output. The bulk of 
this new load was required immediately in connection with 
important manufactures, although taken under long-term con- 
tracts. Revenue was, therefore, now being earned from the 


‘although $11,267 below 1914.° Lightin 


expenditure of part of the new capital. The Power Co.'s 
board were, in the majority, representative of the colliery 
owners’ Interests, and they were, of course, the principal 
consumers; but the directors fully recognised ‘the mutuality 
of interest. The chief consideration of the Power Co.'s 
board had been the development of the company’s property. 
Thev had kept this in the forefront, and hoped the debentare 
holders would consider that an increase of output from seven 
millions of units when they took it over in 1907 to over 30 mil- 
hons of units in 1916 (the January, 1917, output being over 
three millions, equal to 36 millions per annum) had: given 
proof of their desire to extend the company’s business. - 
l l ` The CHAIRMAN,. at the annual meeting 
last week, said that, after providing sufti- 
cient sums to preserve the capital of the 
company intact at the end of their con- 
cession 1n 1931, and after providing for the 
debenture interest and for the preference dividend, they had 
out of the profits of the year suficient to pay a dividend of 
3 per cent. on the ordinary capital. Thus, for the second 
year in succession, they were faced with a reduction in the 
dividend, which for the year 1914 was 5 per cent., and for 
1915 4 per cent. This reduction was due to two causes— 
an increase of £3,800 for fuel costs and for energy purchased, 
and of over £3,000 in the amount required for income-tax. 
Nearly every item on both debit and credit sides showed an 
increase. The total on the debit side was about £7,800 higher, 
while the receipts were about £4,500 better, the net result 
being that they carried to net revenue account over £3,000 
less than a year ago. They had suffered, as they would 
readily understand, from the operation of the Summer-Time 
Act, which had meant that practically for nearly half the 
year they, had been deprived of an bour’s demand a day for 
artificial light as compared with any previous year of their 
existence. They had, therefore, been subjected to a double 
disadvantage: higher costs for fuel on the one hand, and an 
inroad into the demaud of the public for current on the 
other. These disadvantages had only partially been recouped 
by an increase in price which, in conjunction with all otber 
electric light companies in the kingdom, they had been com- 
lled to make. They carried out during the year a very 
unportant operation, resulting in a great improvement m 
their financial position, by the purchase and erent of 
£53,212 of their debenture stock, thus reducing the deben 
ture debt from £175,000 to £121,788. By this means they 
had got rid of the liability to provide in future for the pre- 
mium of 10 per cent. on the debenture stock of the company 
when this stock became payable, the provision for which for 
some years had bean an annual charge on the profits of the 
company. With the discount on the stock so purchased and 
cancelled, and the provision of £816 placed to the credit of 
the debenture stock premium redemption fund in the present 
accounts, they had now provided a sufficient sum to meet 
the premium on the balance of stock still outstanding, 80 
that no further appropriation to this fund would be neces- 
sary. This transaction was carried out partly by their own 
surplus funds, and partly by a loan of £30,000 from the 
bankers, which was reduced to £29,000 at the close of the 
year. The amount had since been reduced to £14,300, and 
he expected that by the end of the year the whole loan would 
he wiped off. They had managed to maintain a good service 
for their customers, and, with a considerably diminished staff. 
this had at times been a very strenuous work. Sixty-three of 
their employes were on active service; two had lost their 
lives, and two had been wounded. If the income-tax re- 
mained at thé same rate as at present, the amount chargeable 
against the profits of 1917 ‘would be about £1,500 less than 
the amount debited to the present accounts. This, with the 


Chelsea Elec: 
tricity Supply 
Co., Ltd. 


elimination of the item of the debenture stock premium 


redemption fund. suggested that next year’s accounts would 
be better off to the extent of £2,300; but, on the other hand, 
there was the serious contingency, and, in fact, certainty. 
that the continued rise in the cost of fuel, both of coal and 
oil, must inevitably result in a largely increased cost under 


that head. In addition, the cost of labour and materials 
continued to rise. ; ; 

In spite of the heavy increase in cost 

West India of all materials, the results for 1916 were 


the best in the company’s history. The 
railway receipts show a marked recovery, 
and power receipts 
show a decrease of $2,780, due to a reduction in rate made 
to moving picture shows, restricted lighting Order, and the 
consequent absence of Christmas decorations, &c. Miscel- 
laneous receipts increased by $3,399. Total receipts from all 
sources Were $286,322, an increase of $12.003 over 1915. The 
operating expenses increased by $691. As the result of careful 
economy, the operating expenses were 50.31 per cent., 48 
against 52.26 per cent. in 1915. The company has on hand 
the entire cargo of coal which was purchased while the price 
was normal. The hydraulic pipe line suffered very consider- 
able damage from heavy floods. The coal heap at the steam 
station took fire through spontaneous combustion, destroying 
several hundred tons of coal. During the president’s visit of 
inspection three lines of No. 6. copper wire which were not 
in use were removed from the transmission line, and, aa 
advantage of the high price of copper, this wire was shippe 


to England, where it met with a satisfactory market. The 


Electric Co., Ltd. 


t 
F. 
1 
; 
i 
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net income was $92,370 (11.54 per cent. on the capital stock), 
Four quarterly dividends amounted to $40,000. The balance 
at credit of surplus account is $478,143. The annual meeting 
was held in Montreal, on March 14th. 
ae An extraordinary general meeting was 
Edison Swan held on April 4th, Mr. C. J. Forv pre- 
Electric Co., Ltd. „siding, fo confirm the resolutions already 
adopted dealing with the alterations in 
the Articles. He stated that the New Issues Committee of 
the Tr had since the last meeting given its sanction to 
the issue of the 100,000 preference shares mentioned in the 
scheme of arrangement. The meeting then confirmed the 
resolutions, after which the chairman said that it only re- 
mained for them to obtain the sanction of the Court to the 
scheme. At the annual meeting in November, he referred to 
the outlines of a scheme for the provision of further capital; 
at that time he had anticipated this by making application, 
on October 10th, to the New Issues Committee of the Trea- 
sury for permission to issue £100,000 of preference shares. 
After somewhat lengthy correspondence with the Treasury, 
spread over a period of nearly five months, and with the very 
fullest facts dealing with the situation placed before it, the 
consent of such issue was refused, in spite of it having been 
explained that the necessity for the new capital was brought 
about in consequence of the general expansion of the com- 
pany'’s operations, practically the whole of which were of 
national importance. It was also pointed out that if this 
money was not forthcoming the company, although absolutely 
solvent, would have to cease its operations, realise its assets, 
and pass into liquidation. It was obviously the duty of every 
British manufacturer to use his utmost endeavours at this 
grave national crisis to expand, in every direction, the trade 
of the country, particularly in those directions where our 
enemies had, previous to the war, obtained such a hold. He 
thought he was right in saying that in the electrical industry 
the Germans were the most serious opponents to be met with. 
To all these exhortations the Treasury Committee turned a 
deaf ear, it apparently being of no interest whatever to it 
that one of the oldest electrical concerns would pass away 
for want of a paltry £100,000. He could understand that, 
in view of the issue, or pending issue, of the recent War 
Loan, it was necessary for the Treasury to suspend, and 
possibly refuse to sanction, any new capital issues, and he 
therefore again made. a renewed application after the War 
lists were closed, but still without success. As a last 
resource, he intimated to the Treasury that unless their con- 
sent was granted it would be necessary for the directors to 
give notice to various Government Departments that impor- 
tant contracts .on hand for such departments could not be 
carried out. This had the desired effect, and the matter was 
reconsidered by them, and recently the necessary permission 
had been granted. What bad happened was eminently un- 
satisfactory from a national point of view, and if that policy 
was generally pursued it must inevitably prejudicially affect 
the whole fature position and trade of the country. It went 
to show that the department in question was not concerned 
in supporting national trading interests, which, after all, 
were the life of the nation, and it appeared that it was only 
when it was put to them that Government needs could not 
be fulfilled, consideration was given to such a request. 


Wycombe (Borough) Electric Light & Power Co., Ltd.— 
During 1916 the connections increased by 224 kw. to 2.616 
kw. Greatly increased cost of coal and oil, restricted lighting, 
and Daylight Saving, largely reduced the profits notwith- 
standing the larger demands of power users and advances in 
charges. The profit was £5,748 (against £6,881 in 1915), plus 
£802 brought forward. After paying interest on debentures 
and outstanding accounts, £3,166, a dividend of 2 per cent. 
is to be paid, absorbing £800; £2,000 is put to reserve for 
renewals account, leaving- £584 to carry forward. A dispute 
has arisen with the Wycombe Corporation in regard to the 
contract for street lighting, which is now the subject of 
litigation. Units generated 1,952,910, units sold 1,596,156, 
average price obtained 1.84d. 

Argentine Tramways & Power Co.—For the year to Sep- 
tember 30th last, the gross receipts of the tramways were 
$m /n370,092, an increase of $m/n44.041. In the light and 
power department the gross receipts were $m/n106,654.23. 
After making provision for doubtful debts and other charges 
in Santa Fé, the net operating revenue was £12,255, in- 
creased by interest from investments and other income to 
£13,358. After charging interest and sinking fund on the 
debenture stock and London expenses there remains £356. 
The directors regret that it is not vet possible to recommend 
any payment on account of the cumulative dividend on the 
6 per cent. preference shares.—Financial Times. Ra 

Pritchett and Gold & Electrical Power Storage Co., Ltd. 
—The directors recommend the following dividends (subject 
to income-tax) on the undermentioned shares, for 1916 :—On 
the ordinary “ A ” shares at the rate of 15 per cent.; on the 
ordinary *' B” shares at the rate of 10 per cent. i 

Victoria Falis & Transvaal Power Co.—The net earnings, 
including those of the Rand Mines Power Supply Co.. for the 
quarter ended December 31st, 1916, amounted to £215,179. 

Kalgoorlie Electric Power & Lighting Corpn., Ltd.— 
Dividend on the preference shares at the rate of 4 per cent. 
per annum for the six months ended March dlst, 1917. 


= $tock Exchange markets are good in tone. 


` 


Newmarket Electric Light Co., Ltd.—During 1916, 489 
lamps (33 watt equiv.) were connected, making 31,925. The 
profit, including £219 brought forward, was £1,843. After 
providing for debenture interest £710, the balance is £1,133. 
£650 1s to be carried to reserve for renewals, and £483 is 
carried forward. 

Hart Accumulator Co., Ltd.—The profit for 1916 is 
£19.555, plus £16,919 brought forward. After paying the 
preference dividend (£423), and 10 per cent., less income-tax, 
on the ordinary shares, £27,374 is to be carried forward. 


Indo-European Telegraph Co., Ltd.—Final dividend for 
1916 of £1 2s. Gd. per share, making 7 per cent. for the year, 


. free of income-tax, and also £1 lus. per share, free of income- 


tax, out of interest received. | Sis. 
Stock Exchange Notice.—Application has been made to 
the Committee to allowing the following to be quoted in the 
Official List :— | 
Aluminium Corporation, JT.td.—£206,323 ordinary stock, 
£179,512 preference stock, £121,597 6 per cent. debentures 
(registered), and £100,000 6 per cent. debentures (bearer). 
Sao Paulo Tramway, Light & Power Co., Ltd.—Divi- 
dend of 24 per cent. on common stock. | i f 
Rio de Janeiro Tramway, Light & Power Co., Ltd.— 
Dividend, 14 per cent. l 
Bombay Electric Supply & Tramways Co., Ltd.—Divi- 


ae on the ordinary shares at the rate of 10 per ‘cent. for 
O16. 


STOCKS AND SHARES. 


TUESDAY EVENING. 
Returned from 
their Easter holidays, members found a fair accumulation of 
orders awaiting them, with buyers predominant. The effect 
of the splendid news froin France, and the United States’ 
action, with the consequent fall in the Bank Rate to 5 per 
cent. last ‘Thursday, put markets in very firm fettle. Notice- 
able strength in Consols and gilt-edged securities has helped 
other investment stocks. People are. once more looking for- 
ward to the end of the war, and are on the hunt for stocks 
and shares likely to benelit by the coming of peace. The 
supply available seenis to become daily more restricted. 
Home Railway stocks are very much to the fore. Deben- 
ture issues stand in many cases on a higher level of prices 
than the War Loan. Preference, guaranteed, and rent-charge 
advance literally every day. The reason for this is that in- 
vestors think such stocks show a great deal wider: scope for 
improvement than the War Loan does. And maybe they will 
turn out to be right. oe 
This movement finds reflection in the ordinary stocks. All 
the heavy brigade is substantially better. | Lower-priced 
varieties, like Districts and Metropolitans, are being picked 
up by people ready to take long-shots. A small, but none 
the less welcome, recovery has begun in Underground Electric 
Income bonds. Railwaymen’s requests for more pay are treated 
as temporary incidents. Possibly there is not too much backing 
to the present rise in this market, but the buying orders 
come mainly from the North and Midlands. The inference 
is that they are investment of war profits, and that the stocka 
are not hkely to be sold for some time to come. There is 
little speculative buying going on. | a 
Electric Lighting shares are good, though there is not much 
change -in_ prices. Manifestly the dividend . declarations 
created a favourable impression, and with the shares looking 
low in their ex-dividénd quotations, fresh inquiries have come 
in; already the deductions have been largely regained. 
Especial strength marks cable and cable-manufacturing 
shares. All the groups are good—Eastern, American, and 
Trust. More than half the prices we give are better on the 
week, and the firmness does not end here. Several of the 
others are certainly entitled to be put up. The adhesion of 
the United States has done much to assist this department, 
and Marconis enjoyed another little spurt on the assumption 
that the American development constitutes a decided bull 
point for the company’s business. While American Rails 
have given way sharply, American Marconis, usually influ- 


‘enced by them, have taken a contrary turn, rising to 17s. 3d. 


Manufacturing companies’ shares rose with the rest. Cal- 


lenders put on 2s. 6d., Henleys 10s., Telegraph Construc- 


tions £1. Industrials are firm as a whole. Edison Swan 
4 per cent. debenture gained 1} on the tardy assent of the 
Treasury to the company’s application for leave to raise new 
money in order to carry out orders placed with the company 
by Government departments. Permission was most absurdly 
withheld until the verv last minute. ies 

Brazilian Tractions jumped 3} points to 50, thanks to the 
increasing favour with which Brazil is now regarded by the 
investor. Argentines are steady, showing no quotable 
changes. Mexicans halt a little. There is still lurking doubt 
as to whether the Germans may be able to stir_up strife in 
the country. Mexican Light first honds dropped 5 points. ` 

Rubber shares have reassumed strength, and business 
surges into the market. The eve of Good Friday, usually a 
very slack day, found brokerssand jobbers busily occupied. 
Rubber itself remains. steady, inythe vicinity of 3s. 14d. per 
lb.; the advent of America into the war area is read as likely 
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to make rubber advance in price. Considering the peace 
presages, the hardness of armament and ammunition shares 
is somewhat surprising. Prices on balance improve. The 
metal groups also are better in tendency. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Hows BLEOTRIOITY Oompanigs, 


Dividend Price 
eve, April 10, Rise or fall Yield 
1916. 1916. 1917, this week, p.o. 


Brompton veataery oe .. 10 9 — 8111 0 
Charing Cross Ord . 6 5 _ 718 10 
do. do, do. 4 Pref. é $ — 711 

Chelsea ee ee ee ee 4 3 8 — 6 18 
City of London ee ee ee 8 8 hi — é 7 2 
do. do. 6percent. Pref. 6 6 9 — 6 8 
County of London r e | 7 1 — $ 6 18 
kaunad a po G cig b z an 
nary ee ve — 
London Electrio .. A si 8 8 1 — Nil 
o. do. 6 percent. Pref, 6 4 A — 5 6 
Metropolitan ee ee 8 8 3 -e 6 9 
do. per cent. Pref. a 4} mar T 4 
South London... T æ. 6 5 ay _ 7 6 
South Metropolitan Pref, as q 7 2t/- — 618 
Westminster Ordinary .. és 7 7 68 =æ 6 6 
TELRORAPHS AND TRLEPHONES, 
Angio-Am. Tel. Pref. .. . 6 6 043 + 4 673 
do. i Det. ee oe 88 6 13 22 — 6 16 4 
Chile Telephone .. ne ae 8 8 q + 614 4 
Cuba Sub. Ord. .. F we 6 6 a +è 6 90 
Bastern Extension es ee 8 8 18 ` = og 16 4 
Eastern Tel. Ord. we és 8 8 140 +1 Bl 4 
Globe Tel. and T. Ord. .. ee ? y | l1 +h *619 9 
do. Pref, š% 6 6 9 + 681 
Great Northern Tel... æ. B 2% 87 + 613 0 
Indo-European .. ee .œ. 18 18 47) +1 613 4 
Marconi... . e. ». 10 20 2% +A 8 97 
New York Tel. 4 we a 4 4h 11 — 49 0 
Oriental Telephone Ord, -- 10 10 p> — 414 1 
United R. Plate Tel... ss 8 8 6 +34 6 0 9 
West India and Pan, .. eo. 6d. 6d. — 212 6 
Western Telegraph  .. .. 8 8 1 — 616 4 
Homes Rarts, 
Central London, Ord. Assented 4 4 604 — 68 0 
Metropoli "Lat wa. ee ca 1 25 + 3 400 
Unteriound atodan Bn MO OO OM 
nde c — i 
-do. “A” .. Nil Nil Bi. — Nil 
do. do, Income 6 6 794 +1 % 6 9 
Forzier Trams, &0, 
Dividend 
1914. 1916. 
AAi Bup. 6 per oani, Frat ° 6 6 5 — 4 : 0 
o-Arg. Trams, First : — 1l 4 
do. and Pr eve af st if = ere 
do, 6 Deb. ee 6 6 64 -_ 7 16 0 
Brazil Tractions .. ss o 4 4 50 +8 8 0 0 
Bombay peole Pref. .. .. 6 6 10 =- 6 0 0 
British Columbia Elec. Rly. Pice. 6 6 6t -1 8 4 0 
do. do. ferred — Nil 46 +4 Nil 
o do. Deferred — il 893 _ Nil 
do. do. Deb. 43 4 63 +3 616 0 
Mexico Trams 6 per cent. Bonds — N 274 — Nil 
do. 6 per cent. Bonds — Nil 26 = Nil 
Mexican Light Common - Nil Ni — Nil 
do. Pref. ee ee Nil Ni 14 = Nil 
MANUFACTURING ComPanins, 
Babcock & Wilcox i eo M4 WB 23 + sn R44 
British Aluminium Ord. ee 6 7 28'6 oS 70 4 
British Insulated Ord. .. o 16 17 13 — 617 8 
British Westing Pref, .. rf) — 6 0 0 
Callenders.. se Sf -§ b %9 19 + È 716 8 
do. 6 Pref. eo ee 6 4 6 4 = 6 6 0 
Castner-K oe ee ee 20 22 BA m: 6 18 0 
Edison & Swan, #8 pala . ND — — Ni 
do. do. fully pai ., Nil — Ri — ’ Nil 
do. do. 4 per cent. Deb, 4 4 67% +14 618 6 
Blectric Oonstruction +, .. 6 T% t — 710 0 
- Eleo, f.. se eo 6 6 0g +3 6 4 8 
0. è eoe ee ee E z lià = 6 F 0 
Henley ee ee ee ee + 7 l 8 
do. Sis Fakes ee ee ee 43 € 4 Ta 612 6 
India-Rabber .. . -« 10 10 113 = 6 8 4 
Telegraph Con .. 2 8690 87 +1 > % 910 


* Dividends paid free of income-tarz. 


` 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS, 


Month | Receipts for ||% 4 Boute 

Locality, ended the 32 Total to date. | miles 

(4 wks.) | month, ZE open, 
R = a 4 

f a a 8 8 t: 

Bristol (Trams) .. | Mar. 30 !' 18,640 | +1,797 || .. | 87,762 |+ 401 |306) ., 
Cork ee -0% ae ” 29 i 1,863 Ld 189 18 6,669 — co BO ee 
Dublin .. bs » 89 28,548 |+ 740 || 18 | 76,189 |+ 1,020 54'285) .. 
Ha i 35 8,629 | + Qlu || .. 10,534 | + 1,961 | 19°8 | .. 
Lancashire United » 28 ' 7,384 | +1,286 | 18 | 21,964 | + 21,905 | 49 én 
Liandvdno-Col.Bay | ,, 80| 749 174; 8,160'— 92] 66! .. 
Angio-Argentine .. 25 | 009,619 | -4,462 || 18 | 607,791 |— 1,581 | .. ee 
oe ee "9 9 91,58 = 88 198,408 t 2,471 6:9 ee 

Caloutta .. oe » 24 | 18,140 |+ 607) .. Se + 1,213) .. ie 
Kalgoorlie, W.A. .. | Dec. 2,894 ee 62 | 81,432 oe 20.5] se 
* Madras .. eo | Mar.'6 | 2,477 + 157 12,610 |+ 881] .. os 
Montevideo e. | March | 81,979 |+ 328 157,394 | — 1,030 | .. | oe 
Dublin-Lucan Riy, | Mar. 29 488 |+ 57 | 18 1,503 |+ 471 9 | oe 
ae a EN _— 

* Tw" Weeks, : 


OhADOOD ewe wm w 


MARKET QUOTATIONS. _ 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, April 11th. 


_—_ = - =- - = n eee — — —- — = 


CHEMICALS, &c. mie li one. 
@ Acid, Oxalic oe ee ee «» per Ib. 1/6 E ee 


a Ammoniac Sal 


a Ammonia, Mariate (large orystal) i 8A ee 

a Bisulphide of Carbon .. ee i 438 we 

a rax. . oe ee ee es 1] £38 +. 

a Copper Sulphate .. se a Wo 261 10 80/- dec. 

a Potash, Chlorate ae ee ae per lb, 2/6 ee 

a j Perchlorate ss 26 T - 

a Shellao eo ee ee oe per cwt. i 196/- os 

a Sulphate of Magnesia .. .. per ton £16 

a Sulphur, Sublimed Flowers .. s £32 

a T Lump ee ee oe rT) 2238 eo 

a Soda, Chlorate ee ee se per Ib. l- ee 

a ” Crystals ee ee ee per ton 120/- ee 

a Sodium Bichromate, casks ee per lb. ea oe 

METALS. &c. 

c Brass (rolled metal 2 to 1% basis) per lb. oe oe 

e T Tubes (solid drawn) ee ” ee ee 

ec T Wire, basis oe oe oe PT] ee ee 

c Copper Tubes (solid drawn) .. ‘ 1/9 to 1/8 }d. inc. 

€ » Bars (best selected) .. per ton 4174 si 

e ” Sheet ee ee ee 7) 4174 

e 'T) Rod . ee oe ee 7) 4174 e 

d » (Electrolytic) Bars ia a £151 

d n zi Sheets .. ü 4176 

d » a Wire Rods a £159 

d » ‘a H.C. Wire per Ib, 17 D 

f Ebonite Rod oe ee ee oe ” 3/- ee 

f 9 Bheet ee ee ee LT | 2/6 ee 

R German Silver Wire ee ee n” 2/3 oe 

h Gutta-percha, fne.. .. s» K 6/10 os 

A India-rubber, Para fine .. a R 8/2 4d. dec. 

i Iron Pig (Cleveland warrants) .. per ton Nom, ae 

l „ Wire, galv, No. 8, P.O. qual. ji 438 iva 

g Lead, English Pig .. ee eo ” ee ee 

g Mercury ss “s ae .. per bot, Nom. ee 

e Mica (in original cases) small .. per Ib. 6d. to 8j- ee 

e » 1) » medium ” 8/6 to 6/- oe 

e ” ” 9” large ee ? 1/3 to 14- & up. ee = 

d Silicium Bronze Wire .. ee per lb. 1/10 ave 
-p Bteel, Magnet, in bars .. .• per ton - Ss 

g Tin, Block (English) si zs i avg ee 

n „ Wire, Nos. 1 to16 .. ee per lb. 8/8 bis 

Quotations supplied by— 

a G. Boor & Co. g James & Shakespeare, 

e Thos. Bolton & Sons, Ltd, h Edward Till & Co. 

d Frederick Smith & Co. i Bolling & Lowe. 

e F. Wiggins & Sons, l Richard Johnson & Nephew, Ltd. 

f India-Rubber, Gutta-Percha and x» P. Ormiston & Sons. 

Telegraph Works Co., Ltd, r W. F. Dennis & Co, l 


SEE 


A Gas Engineer’s Views on Electricity.—In the course 
of his presidential address at the annual meeting of the Scottish 
Gas Managers’ Association, in Glasgow, Mr. Chas. Fairweather 
(Kilmarnock), dealt with a variety of topics, including the develop- 
ment in electricity supply." This, he said, had brought the gas 
industry from what was practically a monopoly down to the level 
of a competitor, and who would say that the change was not for 
the good of the industry? A monopoly at all times tended to — 
conservatism, and that might gradually merge into a state of 
repose inducing a peace which did not willingly seek for struggle. 
Immediately the development of electricity supply became an 
accomplished fact, readjustment of gas supply methods was the 
result. and to-day in all large cities and industrial communities the 
two industries progressed side by side. There was no question 
that each had its sphere, and that each had its limitations, and 
this was amply proved by the fact that within the same community 
both businesses might be simultaneously developed and increased. 
In thickly populated industrial districts central stations for elec- 
tricity supply would be laid down, and current distributed to the 
surrounding areas at the lowest possible cost for all purposes, and 
if yas supply was to maintain its place, this was the form of com- 


` petition which it would be called upon to face. <A factor which 


handicapped, to a certain extent. the gas business, was that small 
works already existed, and were scattered about, each undertaking 
a small radius of supply, whereas, electricity being a younger 
industry, stations had yet to be put down. and the position of 
these stations could be so chosen that a large district could be 
taken in. At present it was the case that. in large districts with a 
number of small gas undertakings, these were being absorbed, and 


. this had been largely brought about by high-pressure distribution 


of gas, making it possible to stretch out long lines of mains and 
supply from a central works. 


Disabled Fighting Men.—The Manchester City Council 
has decided that facilities shall be afforded to discharyed disabled 
soldiers and sailors, who are attending the Manchester Technical 
School for Electrical Instruction, to receive practical training in the 
working of distributing sub-stations_ atthe Polygon sub-station by 
the staff of the electricity department. 
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MUNICIPAL ELECTRICAL PUBLICITY. 


By E. P. HOLLIS, A.M.LE.E., A.Am.I.E.E., M.MiningE.E. 


Tug real object of a municipal electricity sgpply is not the 
mere supply of electrical energy, it lies much deeper than 
that. The policy of municipal electrical supply is based 


upon adding to the convenience of the community and the - 


prosperity of the industries within the municipal boundaries 
` through a cheap and widely available supply of electrical 

energy. 7 

Recently it has been announced that one of our large 
cities has decided to organise a municipal publicity depart- 
ment in connection with its electrical undertaking, and the 
writer in commending this example proposes to outline his 
views upon the work lying before such a department. 

Prior to the war municipalities had kept themselves clear 
of any extensive measures of publicity. If anyone wanted 
electricity he could have it if he cared to.approach the 
department and was near the mains. If he were not in 
close proximity to the distributing system, he had a struggle 
to get’ a mains extension. But the municipalities which 
realised that an intensive application of electricity within 
the homes and industries inside their boundaries was essen- 
tial to the prosperity of the community, were few and far 
hatween, and fewer still were those which realised that the 
only way to attain the maximum prosperity which accrues 
from electrification was to create the consciousness of a need 
for electricity, which consciousness could not arise spon- 
taneously, but could only originate from a carefully planted 
seed 


Pre-war electrical publicity was amateurish, half-hearted, 


and far from meeting the needs of the community. It was: 


not directed by experts sufficiently technical either in pub- 
licity or engineering, which deficiencies militated strongly 
against the success of any publicity efforts, however well 
intended. l 

The care of the health, the improvement in the environ- 
ment, and the general amelioration of the conditions of its 
rate-paying workers will, in the future, surely be a charge 
npon the municipality’s endeavours, and it is a. matter of 
certainty that, in the post-war social reorganisation, measurcs 
will be taken for the amelioration of the conditions of the 
workers. Amongst those measures electrification will loom 
large, but it will only loom sufficiently large if those on 
whom the decision rests to introduce electrification are 
themselves completely informed of what can be done by 
clectricity. 

Of what. avail is it fora municipality to spend huge sums 
of money on parks for giving fresh air to its workers when 
it allows thousands of laundry operatives within, its area to 
be slowly poisoned, and to have their health.undermined by 
yas-heated irons? Such unfortunate conditions could be 
removed by a strong endeavour on the part of the munici- 
pality in the direction of a conversion to the electric iron— 
not through compulsion, be it noted, or anything smacking 
of compulsion—but by sheer weight of conviction brought 
about through adequate education of the laundry pro- 
prietors, backed, if necessary, by conducted visits to similar, 
but electrically-operated, establishments in -other eparts of 
the country. 

Why should a municipality see its industries wane, or be 
out-distanced by competitors, either abroad or at home, 
because the management of that industry are ignorant of 
improved methods of manufacture, possibly by the utilisa- 
tion of electricity ? A municipality must fight for itself, 
and the ‘success of its industries is equally important to the 
municipality as to the shareholders of those industries 
themselves. Sa 

One of -the most urgent problems to be tackled is one 
originating from the war. The war has revitalised British 
industry. It has compelled the introduction of new methods 
and new machinery, and, in addition, has brought about the 
laying-downh of large factories devoted solely to the manu- 
factare of war material. With the end of the war, the process 
of converting these plants to other purposes will have to be 
undertaken. . They cannot be allowed to stand idle, and 
they will ultimately be converted to new manufacturing 
proceases in which electricity ought to figure prominently. 


It can only figure as prominently as it ought if the 
municipality is in a position to show where electrical 
plant (not merely plain motor drive) can be successfully 
employed, be that plant fans, welders, heaters, refrigerators, 
ozonisers, or any of the host of electrical devices and pro- 
cesses applicable to industry. -It is within the knowledge 
of every intelligent person that electricity has wrought 
improvements in cheapening production, in making certain 
processes possible which, without electricity, would be 
impossible, and in the amelioration of the conditions of the 
workers. That knowledge, however, is scantily spread. and 
there is a woeful ignorance in the factory, shop, and home 
of what electricity can do. How is that ignorance to be 
dispelled ? There is only one way—publicity. | 

By publicity I do not mean that system of circularising 
bills, catalogues, and newspaper advertisements which 
usually constitutes the be-all and end-all of the publicity 
methods of. many electrical undertakings. I mean the 
organisation by each great municipality of a Publicity 
Department in the charge of trained engineers, equipped 
technically from the publicity and the engineering points 
of view, for the purpose of tackling every home, shop, and . 
industry in the area, and of assuring that the industrics 
and homes are equipped with every form of electrical plant 
which can profitably be utilised, that they have the best 
electrical apparatus available, that the apparatus is 
economically used, and that the electrica] manufacturers 
are encouraged to produce apparatus satisfactorily for the 
industries. , | 

Naturally, the most important duty of the Municipal 
Electrical Publicity Department would be to furnish 
evidence to its consumers, potential and existing, of the 
economy and practicability of plant they might he 
advocating. pe 

To this end it would be necessary to enlist the sympathies 
of other municipal electrical undertakings whose con- 
sumers might have had experience in the working of similar 
plant, and in those cases resort would frequently be made to 
the practice of conducted visits to factories in other areas 
(if evidence were not available at home) for the purpose of 
convincing the potential consumer. 

The department would necessarily be directed by an- 
engineer, thoroughly technically trained and reinforced by 
experience in heavy power work, as well as of the domestic . 
consumer, and with experience in the electrification of 
various industries. It would be folly to go to, say, a 
cement works to advocate electrification if the publicity 
engineer were not conversant with the requirements of the 
works, whether, for instance, the circumstances demanded. 
say, some form of totally-enclosed motors, whether the 
starting torque of the various operations demanded squirrel- 
cage or slip-ring motors, and other similar information. — 
Not only that, but the department must be in a position, 
not only technically, but from the point of view of standing © 
amongst other Corporation departments, to prevent the 
installation of a plant on lines which would not be successful. . 
A publicity man knows that a failure of this description is 
difficult to counterbalance. | 

As a further example, the Publicity Department would . 


see that the engineer who went down to talk rolling-mill 


electrification was equipped with evidence and information 
which would permit him to talk on an equality with the mill 
manager, so that he would not be floored by questions 
emanating from a manager of conservative opinions and 
inclined, through his up-bringing, to the steam drive. 

Naturally, a very important part of the publicity depart- 
ment’s activities would be thé collection of evidence and 
information regarding costs and forms of drive, and so forth, , 
in connection with various industries in the area, so that 
not only would they be able to convince their own mannu- 
facturers, but they would be able, if their co-operation were 
invited, to convince manufacturers on the mains or other 
municipalities, which assistance would be reciprocated. 

The preparation of literature in connection with the 
various campaigns would occupy a portion of the department's 
activities, but the department would not make literature, 
as many are inclined to do, the main battering ram, but 
would supplement it by other methods of publicity, includ- 
ing demonstration, for instance, in one_form or another. 
Electrical publicity iditerature \has.inthe past been of little 
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use. It rarely offered conclusive evidence of the facts it 
sought to prove, and was not written specially for the class 
of customer to whom it was addressed. 

Amongst the department’s duties would figure prominently 
the colleetion of early information regarding new electrical 
plant,and its endeavours would be directed towards securing 
the trial of any promising plant on itsown mains. The repu- 
tation of a department would largely depend upon the fulfil- 
ment of its statements, and its engineers would have to be 
competent to see that nothing but satisfactory plant was 
advocated. The department would organise the teaching 
of the use of electrical plant in schools, when the mind of 
the students would be more receptive to this essential 
education, and the scholars would prove excellent canvassers 
amongst their- parentes. 

Such a department would, without a doubt, largely 
increase the sale of electrical plant in its area, and it would 
be a power for good amongst manufacturers from this point 
of view. British electrical apparatus has been dear in the 
past, owing to the comparatively small orders which have 
been placed at one time with the manufacturer, but by 

. increasing the demands in one’s own arca and by co-opera- 

tion in the matter of ordering with other municipalities, 
no doubt collective orders could be placed with the manu- 
facturer with the object of bringing down prices. Beit 
noted that the encouragement of the home electrical 
industry is a matter of national importance. In the past, 
many municipalities have looked upon the purchase of 
electrical plant as a simple business proposition. They have 
bought the cheapest, came it from Germany, America, or 
Switzerland, and Britain has paid dearly for the dis- 
couragement thus given to home electrical industry. A 
large home demand is the foundation stone of the British 
electrical industry, and can only be created by efficient and 
widespread electrical publicity. 

The attraction of new industries to its area by the offer 
of facilities is an important item of the Publicity Depart- 
ment’s scheme, and this work demands the service of expert 
engineers. Some municipalities advertise their sites avail- 
able, but as many of the new industries will involve the con- 
tinuous use of electricity in quantity (or may if they are 
sufficiently well informed on the abilities of electricity) for 
smelting and similar purposes; the task of procuring 
tempting electrical terms from the electric supply under- 
taking, and offering them to the industries concerned, is 
work for the Publicity Department. The Publicity 
Department would find internal as well as external necessity 
for its propaganda. The municipal electricity department 
requires to be kept up to the scratch in the matter of adopt- 
ing new developmerits just as much as the outside consumer. 

The domestic side of electrical publicity has in the past 
been largely misdirected, and new methods must be adopted 
by a department conversant with modern publicity methods. 
Every consumer must be systematically tackled in the 
right way—not by sending out leaflets with the quarterly 
bills, or by a very occasional visit from a canvasser ; but, 
for instance, by regular visits from a well-bred and specially 
trained lady canvasser sufficiently tactful not to push where 
pushfulness was resented, but capable of educating a con- 
sumer’s wife—taking months over it if necessary—to a 
knowledge of what electricity can do for her. 

On the shop side publicity has been dead. Electric 
lighting falls into the municipality’s lap like ripe fruit, but 
the use of small motors in shops for refrigeration, coffee 
roasters, electrical advertising devices, and so forth, has had 
scanty attention. “It is not worth our while,” I have 
heard it said when I have asked municipal electrical 
engineers why they did not prosecute a campaign for, say, 

‘electrically driving bacon-cutting machines. [t is true that 
the few pence a week which would accrue in revenue would 
be negligible, even if every provision shop in the city were 
equipped with an electrically-driven machine, but a pub- 
licity department would know that every electrical machine 
in a shop was a standing advertisement of electricity beheld 
by thousands of customers weekly, and with skilful pub- 
licity would bring home to these customers more than any- 
thing else the advantages of electricity. 

One of the earliest things to be tackled by the publicity 

_department would be the splendid opportunity (of which no 
one seems to have thought) of revenue from electrically 


. 


lighted signs on tramcars, and they would, in the first 
place, use such signs for advertising their own ware— 
electricity. 

One word about the financial arrangements. Publicity 
pays for itself over and over again. The most successful 
industrial concerns are those which indulge in successful 
publicity, but not only the municipality but also the electrical 
manufacturer would benefit from the department’s activity. 
In fact, manufacturers would benefit doubly—from the sale 
of the electricity consuming apparatus itself and from the 
plant orders necessary to supply the demand. Would it 
then be too much to ask the manufacturers to make some 
contribution to the cost of the campaign? Would it not 
be unreasonable for the manufacturer to refuse? That 
matter must be carefully kept in mind in budgeting for the 
department. 

I conclude by summarising my propositions : A properly 
established Publicity Department, reasonably financed and 
efficiently staffed, would have an important bearing on the 
industrial efficiency of the municipality, which efficiency 
would show itself in the amelioration of the conditions of 
the industrial and domestic workers, in the attraction of 
new industries to the city, and in the maintenance of the 
position of existing industries by- keeping them well 
acquainted with modern electrical developments, and in 
making itself instrumental in securing the adoption of the ' 
new methods. 

Such a municipal publicity scheme ought to be supple- 
mented by a national propaganda. In the section of 
Eclipse or Empire on electrical engineering, which the 
writer contributed, was advocated, infer alia : — 

“The inauguration of an extensive and efficient pro- 
paganda by a competent electrical authority (Institution of 
Electrical Engineers, or British Electrical and Allied 
Manufacturers’ Association), amongst householders, manu- 
facturers, colliery engineers, steelworkers’ engineers, ant 
other potential users of electricity.” 

Such a propaganda would prove a most useful auxiliary 
to the municipal endeavours. 

Our nation has been charged with industrial backward- 
ness in the past. The State equally with the municipality 
has never considered industry ; it must do so in the future. 


` and much encouragement might come from the municipality, 


which can deal with its industries with a familiarity and a 
directness which must be absent from State efforts. That 
encouragement must come from an understanding and 
competent source, and as far as electricity can aid industry, 
the encouragement would come best from a Municipal 
Publicity Department organised on the scheme outlined. 

The matter is not one for post-war considertion. We 
have been too late in many things, and now is the time te 
frame the organisation for taking up its work on the tide of 
opportunity. 


REGISTRATION OF BUSINESS NAMES. 


THE war has given rise to a number of curious 
Acts of Parliament; but of these, there is none more 
remarkable, and not many of greater importance, 
than that which provides for the registration of 
firms, which came into full force on March 22nd. 
In view of the fact that the Act is not very easy to 


understand, a legal contributor has, at our request, 


supplied the following exposition of its: terms :— 

Speaking broadly, the object of the Act is to 
compel persons either to carry on business under 
their true names, or else to register in such a way 
that the public shall be enabled to ascertain the 
names of the persons concerned. 

The gist of the Act is to be found in Sec. 1, which 
provides that the following firms and persons having 


-a place of business in the United Kingdom shall be 


registered, e.g.:— i 

(a) Every firm carrying on business under a 
business name which does not consist of the true 
surnames of all partners who are individuals, and 
the corporate’ names ofall partners who are’ cor- 
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porations, without any addition other than the true 
Christian names of individual partners or initials of 
such Christian names. - 

(b) Every individual carrying on business under a 
business name which does not consist of his true 
surname without any addition other than his true 
Christian names or the initials thereof. 

(¢) Every ‘individual or firm who, or a member 
of which, has either before or after the passing of 
this Act (s.e., December 22nd, 1916) changed his 
name, except in the case of a woman in conse- 
quence of marriage. 

These are the broad rules. It will be noted that 
they do not touch the case of a man carrying on 
business under his own name, or that of a firm or 
partnership where all the names are fully disclosed 
in the title of the firm. Regard must be had to 
Sec. 22 of the Act, which contains certain important 
definitions. Thus “firm ” means ‘‘an unincorporate 
body of two or more individuals, or one or more 
individuals, and one or more corporations, or two 
or more corporations, who have entered into part- 
nership with one another with a view to carrying on 
business at a profit, but shall not include any un- 
incorporated company which was in existence on 
November 2nd, 1862” (e.g., the London & North- 
Western Railway Co.). It is clear from this that a 
limited company is not included—unless it is asso- 
ciated with an individual or another company. The 
term “‘ business ” includes profession. F 
To the rules above stated there are certain excep- 
tions provided by Sec. 1, of which these are the 
more important : — e 

(1) Where the addition merely indicates that the 
business is carried on in succession to a former 
owner of the business, that addition shall not of 
itself render registration necessary; (2) the addi- 
tion of an “s” where two or more partners have 
the same surname does not render registration 
necessary (e.g., Robinsons), 

The time for registration is prescribed by Sec. s. 
The necessary particulars must be furnished within 
14 days of the commencement of the business; but 
if the business was carried on before the Act (De- 
cember 22nd, 1916), or was commenced within two 
months of that date, the particulars must have been 
furnished after February 22nd and before March 
22nd. Where, however, after February 22nd the 
conditions affecting the firm ceased to be such as to 
ue registration, then the firm heed not be regis- 
tered. 7 
This means that a locus penitentiae was given 
by the Act to existing firms. They were enabled by 
changing the name on their billheads, &c., prior to 
February 22nd to escape registration. 


Sec. 3 describes the particulars to be sent when 


applying for registration. They consist of (a) The 
business name; (b) the general nature of the busi- 
ness; (c) the principal place of the business; (d) (in 
the case of a firm) the Christian names and sur- 
names, and the nationality, usual residence, and 
other business occupation (if any) of each partner, 
and, if the nationality is not the nationality of origin, 
the nationality of origin, and the corporate name 
and registered office of each corporation which is 
a member of the firm; (e) (in the case of an indivi- 
dual) similar particulars to (d); (f) where the regis- 
tration to be effected is that of a corporation, its 
Corporate name and registered or principal office; 
(g) if the business was commenced after December 
22nd, 1916, the date of commencement. 

If a business has two or more names they must 
all be registered. 

Having regard to this Section, it, will be seen 
that the register is likely to provide a large amount 
of information to parties interested. The wily 
‘euton who is carrying on business under an Eng- 
lish name wilf stand revealed to the world. The 
sleeping partner will be roused from his slumbers; 


t 


while the creditor of a firm with a large “ shop 
window ” and small assets will be able to ascertain 
the home address of each partner to the better en- 
fcrcement of a judgment by execution. 

The particulars given must (by Sec. 4 of the Act) 
be signed by the individual or each of the individual 
members of a firm, as the case may be. In the 
case of a corporation, they may be signed by the 
secretary or a director, but in that case they must 
be supported by a statutory declaration. 

The Act does not prohibit any change in the 
name of a firm; but where any change is made in 
any of the particulars registered in respect of any 
firm or person, such particulars must be registered 
within 14 days after such change (Sec. 6). 

Default in registering may involve a penalty of 
£5 per diem so long as the default continues (Sec. 
6), but the possible infliction of a penalty is by no 
means the only unpleasant consequence which may 
follow upon non-registration. The civil rights of 
the individual or firm may be seriously affected. 

Thus by Sec. 6, where default is made in making 
a statement of particulars for registration; ‘‘ the 
rights of that defaulter under, or arising out of, 
any contract made or entered into by, or on behal 
of, such defaulter in relation to the business in res- 
pect to the carrying on of which particulars were 
required to be furnished at any time while he is in 
default, shall not be enforceable by action or other 
legal proceeding, either in the business name or 
otherwise.” The Court may, however, in a proper 
case (as where, for instance, non-registration arose 
through inadvertence), grant relief against this 
clause, but no such relief can be granted if the other 
party proves that, had the Act been complied with, 


. he would not have entered into the contract. 


To give an illustration: A firm of Brown, Jones 
and Co. sells goods to Robinson. Robinson, sued 
for the price of the goods, alleges that the plaintiff 
firm was not registered at the date of the contract. 
If the plaintiffs could prove that they failed to regis- 
ter by accident, the Court might disallow the defen- 
dants’ defence on terms as to costs. But if Robin- 
son could prove that the firm of Brown, Jones and 
Co. really consisted of J. Schneider and A. Hin- 
denburg, naturalised Germans, and that he would 
not, in any case, have contracted with a German 
firm, the defence would be good. 

It is to be noted that non-registration does not 


‘protect a firm from actions at law; but if such an 


action is brought, the fact that the defendants are 
unregistered will not prevent their setting up a 
counter-claim or set-off as an answer to the action. 

It is not to be supposed that mere registration 
will be a sufficient compliance with the Act. The 
legislature requires something more. By Sec. 18, 
after March 22nd every individual and firm required 
to be registered must “‘in all trade catalogues, cir- 
culars, showcards, and business letters on or in 
which the business name appears, and which are 
issued or sent by the individual firm to any person 
in any part of His Majesty’s dominions, have men- 
tioned in legible characters ’’ name, Christian name, 
former Christian names and surnames, the national- 
ity if not British, and the “former nationality if the 
nationality is not the nationality of origin. 

An up-to-date billhead will have to be as follows : — 


Sxooks & Co., Ironmongers. 
Benjamin Moss (British) (late Benjamin Mosenstein, 


G an). 

tranny, Brown (British) (late Fritz Braun, German). 

William Taylor (British) (late Wilhelm Schneider, German). 

This edifying superscription will not, it is con- 
ceived, tend to increase the home trade of Snooks 
and Co.! 

So much for the general provisions of the Act. 
It will be seen that, like many sumptuary laws, it 
may be useless in many cases, and hard upon indivi- 
duals in others.ic\Incnumberless_ instances the com- 
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position of the firm is of no concern to anyone deal- 
ing with it. The man whose name is on the sign- 
board has long since passed away; and his credit 
and reputation have been well and worthily main- 
tained by those who now conduct and profit by the 
business. The mere revelation of names or nation- 
alities in such cases is of little value to anyone. 
Again, for purely private or family reasons with 
which the public has no concern, a man may prose: 
cute his calling under a nom de plume. But, in the 
main, and having regard to its principal object, the 
Act will be productive of good. The man who is 
about to deal with a limited company can go to 
Somerset House and acquire a deal of information 
as to its probable solvency; similarly, the register 
of firms can be used to discover whether it is really 
in the hands of respectable and responsible men. 

Not the least important section of the new Act 
is (Sec. 14), which deals with the use of misleading 
business names. Your German who was practising 
the methods of peaceful penetration before the war 
was but too apt to adopt the magic word ‘‘British,”’ 
in order to foist his goods upon an unsuspecting 
public. In future, if this or any other word is used 
wo as “to lead to the belief that the business is 
under British ownership or control, and the Regis- 
trar is satisfied that the nationality of the persons 
by whom the business is wholly or mainly owned or 
controlled is at any time such that the name is mis- 
leading,” he may refuse to register it, or remove it 
from the register. Appeal lies to the Board of 
Trade, whose decision is final. 


THE FUTURE OF THE BRITISH X-RAY 
INDUSTRY. 


_At the meeting of the Röntgen Society on April 3rd, a discus- 
sion took place on “The Future of the British X-ray In- 
dustry.” It was opened by Mr. GroFFREY Pearce, who 
pointed out that before the war German X-ray and electro- 
medical apparatus was imported in large quantities into this 
country, and into the Colonies. The official trade returns of 
Germany showed that the total exports of electro-medical 
and electro-dental apparatus in 1912 amounted to £177,400, 
and in 1913 to £228,200. In 1912, Austria-Hungary was the 
largest importer, and the United Kingdon the third largest, 
with £14,000 in 1912, which increased to £19,000 in 1913. It 
had been estimated that 50 per cent. of the apparatus used in 
this country. was foreign. So far as workmanship was con- 
cerned, foreign-made apparatus was no better than that 
which we could produce ourselves, but one reason for its 
predominance might be that new appliances had not, as a 
general rule, originated in this country, but elsewhere. We 
had, in fact, followed the lead of thé Germans and of others. 
The application of the alternating-current high-tension trans- 
former combined with a chemical or rotating rectifier, for 
instance, was the result of the work of Koch, of Dresden, 
and improvements by Snook, of Philadelphia. The Coolidge 
tube was the work of an American, and it had a German 
rival in the Lillenfeld tube. Hitherto in this country it had 
not been possible to produce in sufficiently large quantities 
to develop the industry on proper lines, or to employ a 
trained staff who would be occupied mainly upon investiga- 
tion and research. Such research could not be undertaken 
by individual manufacturers, but should be part of a pro- 
perly organised plan, the benefits of which would be enjoyed 
not only by the manufacturers themselves, but by the users 
of the apparatus. Another very important point was propa- 
ganda and publicity. A means should be found of attracting 
the attention of radiologists from all parts of the world to 
this country. That strenuous competition would have to be 
faced in the future .was unquestionable. Quite recently a 
consignment of X-ray tubes formed part of a prize seized by 
the British Navy. Although consigned from a neutral coun- 
try, there was no doubt that they originated from an enemy 
manufacturer, showing that even at the present time Ger- 
many had enough tubes for her own use, and some available 
for export. The Americans also had big factories, and there 
had recently been a fusion of interests ın the United States, 
four large companies being formed into one corporation. 
Canada used almost entirely American-made apparatus. So 
important had this field become that one American house 
was making arrangements to open offices in that Dominion. 
Preferential protective tariffs by themselves would not open 
eich fields to us. - 4 

Prof. A. W. PORTER said that the only means of carrying 


out research was by some kind of combination between dif. 
ferent firme. There was already provision in any physical 
laboratory in England for the proper training of.men to 
undertake research work, but; of course, the actual final 
training could only be given in the works themseives, and 
was outside the scope of any academic institution. > 

Mr. R. S. WRIGHT said that- the real obstacle to British 


enterprise before the war was not the manufacturer of | 


apparatus, but the user of it. When a hospital was about 
to have a new electrical installation it had been the habit 
of the medical officer in charge to tour the Continent in 
order to see what was in use in the hospitals there, and 
then he recommended the continental installation. There 
was a feeling among British doctors that they must adopt 
everything that German doctors adopted, and if a Britieh 
manufacturer showed any originality his invention coukl 
never be taken up until the German doctors had endorsed 
it. The average German doctor, on the other hand, had it 
firmly in his head that it was his business to keep German 
manufactures uppermost; he was as keen upon ìt as was the 
German manufacturer himself. 

Dr. C. R. C. Lyster thought that it was only by a combina- 
tion, not only of the manufacturers themselves, but of the 
manufacturers with the academic ssientists, and with the 
actual medical users of the apparatus, that progresa could 
be hoped for. 

Sir JAMES MACKENZIE Davipsown said that he did not think 
it would be the case in future thit we should refuse to 
accept any new thing until it had received a German endorse- 
ment. The German X-ray tube, they must admit, had had 
a superiority over those made elsewhere, but our American 
cousins—our Allies now—had made a tube (the Coolidge) 
which would hold its own against any German tube, or any 
other, for many a day. 

Captain G. W. C. Kayr said that in pure physics the 
British had more than held their own, but on the applied 
side they had been less in evidence, and had done not much 
pioneer work. What was wanted was a laboratory to which 
manufacturers could go with some assurance that their diff- 
culties would be met and studied in a sympathetic epirit. A 
laboratory of that sort was too great a luxury for the indivi- 
dual firm. 

Mr. CUTHBERT ANDREWS said that at present there were 
in this country a small number of separate firms, some of 
them very large as businesses went nowadays, each working 
independently for a comparatively small clientèle. Up to 
now there had been little or no co-operation, and, therefore, 
no chance of economising or simplifying production so aa to 
enable these firms to compete properly in the world market. 
How could such methods hope to succeed against the huge 
concerns of Germany and America with, their standardised 
apparatus, large output, experimental facilities, and world- 
wide representation? The British conditions were not wholly 
due to lack of enterprise. The X-ray industry was a young 
one, and, ‘‘ with one or two redeeming exceptions,” ite con- 
duct was in the hands of voung men, any one of whom 
would scrap his present methods and establishment to-morrow 
if he could see his way clear to reorganisation on a more effi- 
cient system. Up to now the difficulties in the way of such 
reorganisation bad been very great—some financial, some 
sentimental, “and some dyspeptic’’—but there was now a 
chance of such an understanding between electro-medical 
firms a8 would enable them not only to give .a vastly better 
service to customers at home, but also to conduch & Vigorous 
campaign in the colonial and foreign markets. 

Dr. G. B. Batten fell foul of the opener for his statement 
that nearly all the practical ideas came from abroad. This 
was not the case. They came from England; they were 
rejected in England, taken up abroad, and then came back 
again. There was naturally a commercial distrust of the 
inventor. Not only was this true with regard to X-ray 
apparatus, but with regard to most other things. Manufac- 
turers were generally so frightened of the crank that they 
rejected the ideas of the inventor without adequate examina- 
tion. Ee 

The discussion at this point was adjourned until the rext 
meeting, on May Ist. 


~ 


CORRESPONDENCE. 


Lettera received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our posscesion. — 


a. ee ee 


Insulating the Lead Sheathing of Cables.. 
Adverting to the notes by ‘'G.W.S."" on page 387 of your 


last issue, relative to ‘‘ Bonding and earthing the lead sheath- 
ing of underground cables, &c.,’’ I should like to mention 
that the idea of trying to maintain an insulated condition on 
the lead sheathing of cables laid on the solid system bas 
been attempted on many occasions with, so far as I can 
learn, no permanent success. 
Apparently, it will be news to ‘'G.W.8," to know that 
many years ago a company was formed in this country to 
lay bare conductors, in .stoneware (troughing on the elid 
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syatem; hoping to maintain the necessary insulation of the 

conductors by this means, and thereby avoid the cost of 

individually insulating and sheathing the conductors in the 

factory. So far as I am aware, the success of the company 

lasted as long, or, should I say, as short, as the life of the 
- insulation of the conductors laid on this system. 

From this it would appear advisable for ‘‘G.W.S.” to spend 
his time in devising some economical means of keeping the 
kad sheathing insulated before developing any scheme 
dependent thereon. ‘ie 


Fault Localisation. 


The only practical method I see of locating a fault on 
V.I.R. cables under the conditions described by Mr. Sommer- 
ville ín your issue of March 30th is to use the telephone 
test 


No test depending on drop of potential can be of any 
value, as the fault resistance does not remain constant, and 
the results, if any are obtained. are most misleading. 

A short time ago I had a similar fault in a V.B. three- 
wire feeder, and after trying several drop-of-potential tests 
without result, I located the fault by the following method :— 

The two faulty cables were connected together, and a cur- 
rent of 4 amps. was passed through the cables to earth, and 
interrupted with a paii of carþons. The ends of a coil 
wound with 220 yd. of No. 22 s.w.. bell wire were connected 
to a telephone receiver. The coil was carried over the length 
of faulty cable, and a distinct click was heard every time the 
current was eae This click continued until the fault 
was reached, and then the click disappeared. 

I have used this method on several occasions to locate 
earths and shorts, in some cases where the fault resistance 
was high, with currents as low as half an amp., and only 
ence been led astray. 

R. W. H. 
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Combination Plug and Adapter. 


We are interested in seeing your notice, on page 374 of 
your April 6th, 1917, issue, showing the combination plug 
and apter put on the market by Messrs. Simplex 
Conduite. We are very pleased indeed to see this combina- 
tion put forward by Messrs. Simplex, and that they have 
found a use for it. 

We are particularly pleased as this particular arrangement, 
without the chain, was patented by the writer and his 
brother,’ the two proprietors of this business, in October, 
1889, which patent also covered the ordinary B.C. adaptor 
mow in general use. These goods were manufactured in 
1889 and for some olo wing years by Messrs. Crompton and 
Co., under licence, and sold to the trade by them, but un- 
fortunately the demand for such accessories was not large 
enough at that time to warrant the maintenance of the 
patent, and it was allowed to lapse after a few years. 

writer has at the present time the original adapter 
made, and also samples of the first new patterns. 

We should like to congratulate Messrs. Simplex on the 
addition of the chain, which makes the combination, we 
tbink, particularly suitable for the purpose for which they 
have re-introduced the combination. | 

| Donovan & Co. 
G. D. 
Birmingham, April 5th, 1917. 


WAR. ITEMS. 


_Controiied Works.—The total number of controlled estab- 
ents is now 4,802. 


_ Exports to China.—The ‘‘ London Gazette ” of April 3rd 
contains further lists of persons and bodies in China and 
Siam to whom exports may be consigned. 


To be Wound Up.—The Board of Trade has ordered the 
following further companies to be wound up under the 
Trading with the Enemy Act :— 

United Machine Tool Co., Ltd., 24, Southwark Street, 
London, S.E., dealers in machine tools. Controller: E. W. 
Lean, 19, Coleman Street, E.C. 

Wedmore Engineering Co., Upper Holloway, N., manufac- 
turers of machine tools. Controller: E. W. Lean, as above. 

Ramsay Marine Engineering Co., Ltd., 11, Long Acre, 
W.0., dealers in marine inventions. Controller: T. D. Haw- 
kin, Whitehall House, Charing Cross, 8.W 


German Electrical Industry.—The following passage is 
extracted by the British Empire Producers’ Organisation from 
a recent article in the Frankfirter Zeitung, discussing the 
position and prospects of electrical‘ manufacturing, one of 
Germany’s_ most treasured industries. We quote from the 
Organisation’s Empire Trade Notes :— 

t appears that on an aggregate capital of £36,390,000 the 
Principal companies paid for 1915 an average dividend of 104 
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per cent., as.compared with a little over 9 per cent. in 1913 
and 1914. But the profits increased from £3,873,250 in 1913 
to £4,223,000 in 1914, and £5,181,350 in 1915, and as there is 
no excess profits tax in Germany, large sums are being appro- 
priated towards supporting the resumption of export trade 
after the war. The comments of the Frankfurter Zeitung 
deserve serious attention :— 

‘More than any other German large-scale industry, the 
electrical industry was characterised, already before the war, 
by enormously extended works and by a carefully organised 
financial system which spread its net over halt the globe. 
The industry thus became one of the strongest of the pillars 
on which German industrial expansion rested, but, because 
of its international interests, it offered many points of attack 

À ime of crisis like the present. Yet the industry has not 
ouly withstood the onslaughts made upon it, but has actually 
improved its financial position. The remarkable nature of 
this achievement becomes apparent when it is borne in mind 
that the industry is cut off from some of its important 
foreign interests, that these very interests have been en- 
dangered by a ruthless policy of persecution, and that the 
industry has been almost completely deprived of a branch 
of its activity which is vital to it, viz., its export trade. 

‘The industry has achieved its successes by reconstructing 
itself for purposes of war work. The enormous factories, 
with their exemplary organisation and their hosts of skilled 
workers and technical specialists, have become indispensable 
centres of war activity. 

" But while the net profits have been high, the dividend 
rates have not been commensurate with them. This is due— 

“1. To the very large sum required for war relief to 
workers; 

"2. To the need for heavy reserves to cover factories 
abroad, foreign securities, and foreign claims; 

“3. To the necessity for laying by sufficient sums to make 
good the wear and tear of machinery which the war has 
worked at exceedingly high pressure; and 

“4. To maintain the strong financial position of the in- 
dustry, which alone will enable it to organise itself on a 
fresh peace basis, and to win back the spheres of influence 
at present attacked by the hate-engendered business policy of 
Germany’s enemies. | 

“It is of the utmost importance for the economic position 
of Germany after the war that large-scale industries like the 
electrical industry should make far-sighted provision for the 
future. The disparity between net profits and the dividends 
actually at to shareholders in the electrical industry is 
really evidence of strength.” 


Exemption Applications.—At Wakefield, Mr. H. England, 
manager of the local tramway company, appealed for a sub- 
station attendant, married, 24 years of age, passed for general 
service. The Osset Local Tribunal had dismissed the case, 
reporting that the man had heen in his present employment 
only a short time, and had previously been in a hosier’s shop, 
and they held that another man could do his work. It was 
resolved to adjourn the case so that the Wakefield Local 
Tribunal could deal with it. 

At Ramsbottom, an overhead linesman for an electrical 
power company (25, married, O1), was given temporary 
exemption to July Ist. It was stated that only one other 
linesman was left. 

At Farsley, the Morley Electrical Engineering Co. appealed 
for H. Moore (25), foreman armature winder, and L. 
Bell (34), draughtsmén, who both were engaged on work of 
national importance, and had certificates from the Ministry 
of Munitions. Both were put back till June 30th. 

An appeal was made to the Hants. Appeal Court, by the 
Aldershot & District Traction Co., against the local decision 
of one month final to Mr. A. E. Webster (31), secretary to 
the company, but the appeal was disallowed. The company 
also appealed for A. J. Chitty, foreman engine fitter, and he 
was given six months, with leave to appeal again. 

At Weston-super-Mare, extended exemption was sought by 
Mr. W. J. Badman (37, Class B1), trading as W. J. Badman 
and Co., electrical engineer, Bristol and Weston-super-Mare. 
He stated that he was rejected eight times, and was doing 
guard work with the Bristol University Volunteers. He ex- 
pressed willingness to go if he had time to dispose of his 
stock at Bristol. The appeal was dismissed, the calling-up 
being suspended for six weeks. 

Before the Dorset Appeal Court, further exemption was 
sought by Messrs. Brooking & Co., electrical engineers, of 
Weymouth, for T. H. Escott (28), electrical engineer, who has 
to attend to electric appliances at the local factories, 
breweries, laundries, hospitals, &c. The borough electrical 
engineer (Mr. J. H. Bolam) supported the appeal, and ex- 
emption until September 30th was granted. 

At Mansfield, a review was made of conditional exemption 
granted in May last to Mr. Stanley Dudman (30), resident 
manager for the tramways since June, 1915. Mr. Walker, a 
director of the company, said that he did not know where 
they could get a substitute. The exemption was withdrawn 
as from April 21st. 

An appeal for further exemption was made at St. Thomas 
(Exeter) for Mr. H. M. Gale, electrical engineer in charge of 
the Topsham electric supply station. It transpired that a 
Mr. Murphy, who had been exempted on condition that he 
would act as a substitute for/Mr. Gale, had told the directors 
of the company thatthe! was anable to, do so, and that he 
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could only work at the station two days a week, as before, 
as he had his own business to attend to. Mr. Gale was 
granted until May Ist, and it was intimated that if Mr. 
Murphy was not prepared to act as a substitute the Military 
would challenge his exemption. a 

After a review, the Ryde Tribunal has allowed conditional 
exemption to stand in the cases of F. A. White (25), fitter 
and engineer, and H. F. Joliffe (26), wireman, both on the 
staff of the Isle of Wight Electric Light Co., Ltd. 

At Taunton, the borough electrical engineer appealed for 
H. H. Morrish (18), premium pupil at the electricity works, 
who is in charge of a night shift. His time under the inden- 
tures expires on May 24th, and the Tribunal granted exemp- 
tion until May 27th. 


At Chesterfield, renewed exemption was sought by the, 


T.C. for a stoker engaged at the electricity works. e 
borough electrical engineer, Mr. R. L. Acland, said that the 
man was absolutely essential, and could not be replaced by 
a woman. Conditional exemption was conceded. 

The East Kent Appeal Court has granted conditional ex- 
emption to Mr. A. C. Wampach (38), chief electrical assistant 
at the works of the Folkestone Electricity Supply Co. 

At Goring, an appeal was made by the Whitchurch and 
Pangbourne Electric Light Co. for the retention of J. L. 
Rushby (18), electrical engineer apprentice, and he was 
granted until July Brd to enable him to complete his inden- 
tures. 

At Dover, Mr. Carden, borough tramways manager, sought 
exemption for W. Cowan (39), tramcar body maker and re- 
pairer. The Tribunal gave conditional exemption until a 
substitute is obtained. 

The Dartford U.C. appealed to the Local Tnbunal for exemp- 
tion for E. Botten, on the electric light staff. The Military 
Representative adinitted that the man was clearly in a certified 
trade, but he urged that it was no longer in the national 
interest that he should remain in his present avocation. It 
was stated that for months efforts had been made to get a 
substitute through the Labour Exchange, and as it was prob- 
able that more and more current would be required, it would 
be a serious thing to take the man. Conditional exemption 
was allowed. 

Windsor Tribunal have granted conditional exemption to 
Mr. R. G. Watson, of the electric light works staff, claimed 
to be indispensable. 

At Stratford-on-Avon, a review was made of the case of 
A. L. Smith (27, in Class A), electrician, on the staff of the 
local: electricity company. The case had been referred for 
substitution, and a representative of the company said that 
recently the staff had been still further reduced, and applica- 
tions for a substitute had been unavailing. The Tribunal 
conceded six weeks’ exemption. , 

At Weston-super-Mare, appeals were made by the Electric 
Supply Co., Ltd., for Messrs. W. H. Brooker (31), chief 
assistunt engineer; T. Bees (41), fitter and driver; W. G. 
Richards (26), chief clerk and cashier. The two former were 
conditionally exempted, and Richards was refused exemp- 
tion. 

At Southport, R. Cranshaw (18, general service), was ap- 
pealed for by his father. The Military Representative said 
the yoüth’s trade card certified that he was apprenticed to 
an electrician, but at the time of the National Registration 
he was a book-keeper and clerk. He asked the Tribunal to 
refuse the application, and let the applicant fight it out on 
his trade card. 
sent to the War Office. The vouth said he was apprenticed 
to an electrician in August, 1915, but his employer went out 
of business last June, and he was then employed by his 
father until the previous week, when he went to work at 
` Liverpool, and got his trade card. The application was not 
granted. | | 
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NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED), | 
Compiled expressly for this journal by Messrs. W. P. THomwrson & Co., 
Electrical Patent Ayents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


ae 


4,311. “ Carriers for securing shades to clectric lampholders."” J. Macey. 
March 26th. 

4,335. “ Starting switches for electric motors.” British THomson-Hovs- 
ton Co. & J. Sucpen. March 26th. 


4,336. ‘Systems of electrical control. British Westincnousre ELFCTRIC 
AND MANUFACTURING Co. (Westinghouse Electric & Manufacturing Co., U.S.A.). 
March 26th. 


4,341. “ X-ray localisation." Sir J. M. Davipson. March 26th. 

4,356. “ Electric lamps. A. F. Berry. March 26th. 

4,370. “ Electric ignition devices.” W. O. KENNINGTON. 
(U.S.A., April 19th, 1916.) j 


4,405. " Electrical marine depth-indicator.” 
27th. : 


4,418. " Electric arc lamps for projection purposes.” A. E. AxcoLb, A. H. 
Rane &. M. Soromon, March 27th. 

4,427. “Wireless telegraphy and telephory.” 
(Italy, March 28th, 1916.) 

4.445. “ Electric pocket lamp.” F. D. M. Gorpon. March 27th. 


4456. “ Diaphragms for talking machines, telephones, &c.” H. A. Mc- 
March 28th, a: 


March 26th. 


E. A. S. Swinson. March 


G. Marconi. March Q7th. 


A communication on the subject had been , 


4,464. ‘Lanterns or fittings for incandescent electric lampe.”  WarpLe 


ENcineerING Co. & H. T. Wickinson, March 28th, 

4,479. “ Switch apparatus for clectric pocket lamps, torches, ke." Eran- 
DEM Co. & A. H. Witutams. March 28th. : 

4,490. “Electric congection between cells or batteries and bulbs of electric 
pocket lamps, torches, &c.” Eraxpem Co, & A. H. Wi.itams. March 28th. 

4,481. “Storage of dry cells and batteries.” Eranpem Co. & C. H. 
STEPHENSON, March 28th. ‘ 

4,465. “ Magnetic ship raising apparatus." H. Bucktanp. March 28th. 

4,488. ‘‘Catenary suspension of conductors for transmitting and trans- 
forming electrical energy simultaneously for use on railways, ~ W. H. 
Course & H. J. Guise. March 28th. 

4,493. “ Magneto of the type comprising a rotating shield.” Soc. pes 
es SaLmson (Système Canton-Unné), March 28th. (France, May 10th, 
ae “ Electric signalling systems." L. Foxes & R. LamBournr. March 

th. 

4,511. “ Starting and lighting apparatus for automobiles.” J. Bevitexop. 


~ March 28th. (France, March 2Ist, 1916.) 


4,506. “Electric flashlamps.” C. R. Hatt. March 29th. — 
4,532. ‘ Electric artificial horizon." S. Trounson. March 29b. 


4,568. * Electrically-operated toy, &c."" P. Hayman & W. V. MORTEN. 
March 29th. 


4,580. “ Electric transformers.” BrittsH THomson-Houston Co., Lip. 
(General Electric Co., U.S.A.). March 29th. 


4,588. " Electrodes for electric arcs for medical, &c., purposes.” J. C. 
March 2th. 


4,595. “ Electric lampholders and cord grips.” H. Garbe. March 29th. 


4.629. “ Mrans for securing shades and globes to holders of electric 
lamps.” H. F. Whercer. March 30th. 


4,644. " Magnetos.” W. L. Guirerte & C. A. Vannervett & Ce. March 


4,651. “ Means for rendering wateg radio-active.” T. T. Baker & G. E. 
Heyl. March 30th, 


4,652. ‘Sparking plugs." V. Perrerr. March 30th. 


4,659. * Control of electric mechanism.” E. H. Hospay anp Mane. EGFR- 
TON & Co. March 30th. 


4,661. “ Telegraph systems." Avromatic TeLsernonge Manuracrwrice Co., 
S. R. Smith & R. Woopianp. March 30th. 


4,662. “Electrical apparatus.” Ini kRNATIONAL Exectric Co. & H. E. R. 


Roose. March 30th. 
4,666. “ Battery indicating devices.” Domrstic Encinerrinc Co. & A. E. 
Wuire. March 30th. 


4,676. “ Electric primary batterics of cells." J. W. Warr. March 3Sist. 
4,679. “ Electrical switches.” J. Ronerts. March Bist. 

4,683. “ Electric wall socket.” B. F. J. Strupp. March 3lst. 

4,694. ‘Sparking plugs.” ” R. Henry & E. HERRMANN. 
(France, April Ist, 1916.) 

4,698. “Junction ‘connections for tvlpherage or runway systems.” D. 
River. March 3ist. 


4,701. “Incandescent electric limps. F. Harrison & J. J Ressam 
March 9lst. 


March 31st. 


PUBLISHED SPECIFICATIONS. 


2916. 


The numbers in parentheses are those under which the specifications will 
be printed and abridged, and all subsequent proceedings will be taken. 

1,550. Prorecttve DEVICES FOR ALTERNATING CURRENT ELECTRIC SYSTEMS. 
A. E. McColl. February 2nd (Cognate application, 10,227/16.) 04,518.) 

1.787. ForRM oF Jenction Box or SLEEVE FOR WIRF-ARMOURED ELBCTRICAL 
Cascrs. F. H. Davies. February 7th, 1916. (104,520.) 

3,346. DynaMo-e_ectRic Macninery. H. F. Joel & J. H. St. H. Mawdsley. 
March 6th, 1916  (104,535.) ° 

3,795, Contact ArpaRatus FOR THe Exvecarical CONNECTION OF MAGNETOS. 
E. J. J. Salmson, March 14th, 1916. (104,553.) 

3,796. INrerrctrtinc Device FOR MAGNETOS. 
14th, 1916. (104.554.) ; 

4,335. Tonic Gas Relays or Detectors. S. G. Brown. March 23ed, 1916. 
(104,566.) 

4,733. Protective Devices For ALTPRNATING CURRENT Exectric Systems. 
A. E. McColl. March 31st, 1416.  (104,571.) 

7,733. Evrectric Siartinc SYSTEMS FOR  INTERNAL-COMBUSTION ENGINES. 
Bosch Magneto Co, June 12th, 1915.  (100,684.) 

8,393, E:ectrovytic Cris. H. C. Jenkins, H. F. Pattinson & R. Welles- 
ley. June 14th, 1916. (Addition to 25,415/13.)  (104,600.) 

8,499. Evrctrican TurNinc GEAR FOR STARTING  INTERNAL-COMBUSTION 
Encines. F., H. Royce & Rolls-Royce, Ltd. June 16th, 1916. (104,602.) 

9,607. METHOD OF AND MEANS FOR Cone TeLecraruy. F. B. Dehn (Mar- 
tens, R. C. H.). July 7th, 1916. (104,618.) 

12,616. Automatic Triepncone Systems. Automatic Telephone Manufac- 
turing Co. (Automatic Electric Co., U.S.A.). September 6th, 1916. (104,640.) 

16,157. ` Mecnanica ReTarpiNG DEVICE APPIACABLE TO ELgecrrice SerrLy 
Meters. British Westinghouse Electric & Manufacturing Co. December 
th, 1915. (102,937.) 

16,944. Construction oF Excectric Switcn. G. 
1916. — (104,655.) 

17,786. Exvectric TELEPHONES. 
(104,659.) 


E. J. J. Salmson. March 


Markt. November 25th, 


L. G. Hammer. December llth 1916. 


1917. 


2,281. Way or Mountinc Cams iN Macnetos. E. J. J. Salmeon. March 
lth, 1916. (Divided application on 3,796/16.) (104,668.) 


Russia: Great Electrification Extension Foreseen.— 
The Russian engineer, P. Gurievitch, writing in the Viestxik 
Finansoff, on the metallic requirements of Russia, makes the 
following observations in respect of copper. &c :— A great consumer 
of metals, particularly of copper, will. amongst others, be the elec- 
trical industry, for which naturally a brHliant time is expected 
after the war, when the need for working cheaply and economi- 
cally will be extreme. This will become possible within existing 
narrow limits chiefly by the electrification of factories and works. 
railways, &c., by the use of watér power. brown coal, and so on.” 
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WAYLEAVES. 


From the moment that the Jinking-up of electrical 
undertakings came to be generally discussed after 
the reading of Mr. E. T. Williams's paper before 
the I.E.E. last spring, a discussion on the subject 
of wayleaves and consents became inevitable, and 
we desire to extend our congratulations to the 
Council on organising one last week, and on secur- 
ing an introductory paper by such a well-known 
authority as Mr. C. Vernier, of the Newcastle Elec- 
tric Supply Co. We may say at once that the paper 
is one of great practical importance, in that it con- 
tains an unchallengeable statement of the wayleave 
difficulties of the electricity supply authorities, and, 
in addition, it contains constructive proposals which 
would give effect to the scheme. outlined in our 
columns on November: roth, 1916. 

We should add that the discussion was worthy of 
the occasion, and the whole incident shows what 
great help the I.E.E. can give to the industry when 
it occasionally departs from purely technical sub- 
jects. No criticism of Mr. Vernier’s proposals was 
forthcoming. This in itself was a striking testimony 
to the well-balanced judgment of the author, and a 
practical endorsement of the action of the Council 
in awarding, in advance, the Paris Premium to him. 


` It was a graceful act on the part of our. tactful 


President, Mr. Sparks, to make the announcement 
of the award after the discussion. 

It is of no use disguising the fact that the dis- 
cussion took place under a shadow. It is common 
knowledge that importance evidence on the subject 
of .wayleaves was given before the Electrical Trades 
Committee appointed by the Board of Trade, under 
the chairmanship of Sir Charles Parsons, and it is 
believed that the Committee reached some very defi- 
nite conclusions on it. It would be interesting to 
know why the Committee has not yet officially re- 
ported to the President of the Board. Again, 
rumour has it that the delay is not in any way due 
to lack of unanimity among the members, and so 
we feel justified in joining in the demand that the 
report shoul be forthcoming as soon as possible. 
It is bound to be epoch-making when it appears, and 
we cannot help surmising that its non-publication is 
in some way connected with the formation of the 
further Committee under. Mr. Huth Jackson. 

It is obvious that the findings of the two Commit- 
tees mentioned, and of the various other Board of 
Trade Committees, will require much legislation to 
give them effect, and there may be controversies 
over principles as well as details. For these reasons, 
we fear that Mr. Sparks was too optimistic in pre- 
dicting the coming of compulsory wayleaves within 
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two years as part of a general Bill dealing with elec- 
trical matters. It may be, of course, that the pre- 
sent Government intends to give electricity priority 
over other domestic legislation during the war in 
view of the importance of saving coal. 

Fortunately, there are no real differences of 
opinion among electricity supply authorities as to 
the need of compulsory wayleaves. The matter is 
exceedingly urgent in view of the large extensions 
which are being planned in various parts of the 
country in readiness for -after-the-war conditions, 
and particularly in connection with big linking-up 
schemes, such as the one in Lancashire and Cheshire. 
After much reflection, we have come to the con- 
clusion that the suggestion thrown out in the dis- 
cussion by Mr. A. J. Stubbs—Assistant Engineer- 
in-Chief of the G.P.O.—should be followed up and 
forcibly urged on the Board of Trade, not as a per- 
manent measure, but as a provisional one for help- 
ing the industry along until more extensive legis- 
lation can be undertaken. The request would be 
that the Board of Trade should make good the pro- 
inise of necessary legislation in the well-known 
Saving of Coal and Linking-up Circular of May, 
1916, by putting through, this Session, as a Gov- 
erninent measure, a-short Bill on similar lines to 
the Telegraph Construction Act of 1916. We think 
it should contain a provision that a final decision 
must be given within three months of negotiations 
for wayleaves or consents being commenced with 
the owner of the land or with the local authority. 

The Board of Trade may possibly say that all 
urgent cases can be dealt with under the Defence 
of the Realm Acts, but electricity supply authorities 
know that landowners have long memories, and that 
it is preferable to proceed by less arbitrary methods. 
In any case, this procedure would not be available 
immediately after the war, when they expect to be 
really busy connecting up deferred customers. We 
desire, therefore, to urge full and immediate con- 
sideration of this matter by the I.E.E., the 
I.M.E.A., and the I.A.E.P.C. with a view to joint 
representations being made to the Board of Trade. 

In conclusion, we trust that our readers will not 
grudge us the feeling of satisfaction that comes from 
having consistently called attention to the wayleave 
problem in electricity supply work, and the further 
feeling that a solution of it is rapidly coming into 
the realm of practical politics in the near future. 


te 


We publish elsewhere in this issue 
a spirited article by a central-station 
engineer (not in the London area), 
= in which he draws attention to the 
failure of the municipal electritity supply under- 
takings of the kingdom to come to the support of the 
Hackney Borough Council in its fight with a power- 
ful gas association. It will be remembered that 
at the annual conference of the I.M.E.A. last year, 
Mr. H. Faraday Proctor recommended the case to 


Support 
Hackney. 


the members, and a resolution was passed pledging 
the Association to support the Council, with evi- 
dence and money; since then, the matter has been 
laid before the local electricity committees, with a _ 
view to the formation of a substantial guarantee 
fund, but so poor has been the response that, we 
believe, the total amount so far promised is les; — 
than £1,000. This is a very discreditable showing. 
and we fear that the local authorities have not appre- 
ciated the very great importance of the matter, not 
only to their undertakings, but also to their indus- 
trial consumers. Briefly put, the question at issue 
is whether the supply of electricity for lighting pur- 
poses at the rates charged for power 1s lawful, the 
contention of the gas association which has instituted 
the proceedings being that the practice constitutes 
a form of preferential tariff, in contravention of the 
Electric Lighting Acts. We cannot here enter into 
the merits of the question, which is sub judice, but 
we hardly need point out to readers conversant with 
the circumstances under which such terms are 
granted that a very strong case can be made out for 
this practice on technical grounds, that there is no 
element of unfairness in its working, and that power 
users will be put to serious and unnecessary ex- 
pense if it is declared illegal, at a time when every 
assistance and encouragement ought to be afforded 
to them in the national interest. We should have 
thought, with our contributor, that in such a case 
the municipal authorities would have rallied to the 
support of the Council which is fighting their battle. 
and we must confess to a feeling of disappointment 
and regret that so few of them have realised the 
importance of the matter. It is not too late to make 
amends—and we may point out that in the highly 
probable event of victory for the Council, the guar- 
antee fund will not be largely drawn upon. True 
economy is laudable; but to refrain from supporting 
so good a cause is not economy, but parsimony, and 
calls for the severest censure. 
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THANKS to the abundance of oppor- 


The E.T. tunities for employment resulting 
Benevolent from the war, the Electrical Trade: 
Institution. Benevolent Institution experienced 


fewer calls upon its resources last 
vear than in 1915, and we are glad to note that 
the subscriptions of members and annual subscriber: 
increased; but the figures reveal the regrettable 
facts that the membership is still far below what it 
ought to be, and that the Institution has receive? 


but scanty support from the industry by way 0! 
donations since the Festival fell into abeyance. + 
Now, as was pointed out at the annual meeting (re- ' 
ported elsewhere in this issue), the electrical trade: 
have been exceedingly prosperous during the war. 
and it is only reasonable that this admirable Institu- 
tion should share in their prosperity; it is in the 
sunny days that provision can and should be made 
for the rainy days of the future, and we commend 
to the directors of thriving electrical concerns the 
suggestion that it is their moral duty to support the 
Institution liberally, and to bring its merits to the 
notice of their employés. The capital fund, whic! 
is destined to provide for pensions, still falls short 
of £9,000—it should be raised to at least £20,000 
and that quickly, for no one knows how soon th 
end of the war may throw a burden upon the Inst: 
tution. We appeal to our readers to help ‘in pro 
viding for the needs of their poorer brethren, bot! 
by contributing to the funds and by advertising the 
Institution as widely as possible—for there must be 
thousands who are not yet aware of its existence. 
objects, and advantages. 
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THE BAKERLOO—L. & N.W. WATFORD EXTENSION: 


Ox Friday lagt we were privileged to take part in a trial 
run over the Bakerloo—Watford electric line, which, as no 
doubt many of our readers are aware, is a joint enterprise 
of the London Electric Railways and the London and 
North-Western Railway, the service having been rendered 
possible by the physical junction at Queen’s Park between 

-the Bakerloo tube line and the 
North-Western surface electric 
lines. 

The new through service of 
trains, which was opened to the 
public on Monday last, directly 
connects a large new residen- 
tial area of the northern suburbs 


hour period other Bakerloo stations will be omitted, with a 
view to giving a quicker run and relieving the trains of a 
certain amount of local traffic. . 

The full journey will take about one hour, and a quarter- 
hourly service will be provided, with 72 trains in each 
direction. The inauguration of the new service will enable 
the steam service between Willesden and Watford to be 
taken off, except during busy morning and evening hours. — 

The standard train consists of five cars, i.e., two motor- 
cars and three trailers; the latter are standard London 
Electric Railway stock, while the motor-cars were designed 
for the Ealing C.L.R. extension from Wood Lane over the 
new Great Western line to Ealing Broadway, the opening 
of which has had tO be postponed for the time being. 
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Tue LONDON UNDERGROUND RAILWAY SYSTEM, WITH THE BAKERLOO-WATFORD (L. & N.W.) SECTION (SHOWN SOLID), 


with the extensive Underground system of London; in- 
cidentally it will give passengers using the L. & N.W.R. 
system a direct connection with the terminal stations at 
Paddington (G.W.R.), Marylebone (G.C.R.), Charing Cross 
(S.E. & C.R.), and Waterloo (L. & S.W.R.). : 


1 


BAKERLOO TRAIN ON THE WATFORD ROUTE, 


The extended service gives the Bakerloo trains a run of 
nearly 21 miles, with 30 stations on the route, two of which 
on the L.N.W. section are, however, temporarily closed ; for 
the present the Bakerloo—Watford trains will also not sto 
at Maida Vale and Regent’s Park, and during the saa 


It will be seen that the motor-cars are provided with a 
hovered vestibule at the trailing end, and that middle doors 
ave been fitted. The control of the latter is similar to 
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INTERIOR OF MOTOR COACH. 


that in connection with the new stock for the Queen's Park 
extension. 

This is the first tube stock to be run in passenger service 
on a main line, and provision has had to be made to cnable 
passengers to get on or off at the stations on the L. & N.W - 
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line which have platforms of the standard main line height. 
This has been done on the trailer cars by superimposing a 
raised platform on the existing gangways of these cars. It 
has been possible to do this without encroaching on avail- 
able headroom, owing to the open character of these 
gangways. The closed vestibule has prevented any similar 
provision being made on the motor-cars. 

The number of seats in the motor-cars is 32, and in the 
trailer cars, 52; the seats of the motor-cars are upholstered 
in red pegamoid, and in the trailer cars, in moquette, but 
some of the cars will enter service with the original rattan 
seats. 


For this purpose, two additional sets of shoe gear have 
been fitted on the motor-trucks, one on either side. On the 
trailer-truck of the motor-car there was insufficient clear- 
ance below the sole-bar of the body to fit positive shoes, so 
that these have had to be arranged on the truck of the 
adjacent L.E.R. trailer-car, and connection made to the 
motor-car by means of jumpers. 

Other points in the conversion from earth to insulated 
return were the provision of negative switches and fuses to 
the main circuit and each of the auxiliary circuits. In 
doing this care was taken to reproduce the standard arrange- 
ment of London Electric Railway wiring, so that, electri- 

cally, the difference between the two 
types of stock should be confined to 
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Motor Coach EMPLOYED IN THE BAKERLOO—WATFORD SERVICE. 


The interior steel panels of the motor-cars are painted a 
light brown to tone in with the colour of the mouldings, &c., 
which are of teak eor steel, painted to match; the lamp 
fittings and ends of cross seats are finished in oxidised 
bronze ; other fittings are of aluminium alloy. The 
exterior colour of the cars is lake, with white upper panels 
and gold lettering, 

With regard to ventilation, in addition to the ordinary 
drop lights, an air duct with perforations runs the whole 
length of the car, and is open to the air at the ends. 

The cars are constructed of steel, 
with some wood interior finish. 

The motor trucks are of the equaliser 
bar type, with helical springs; the 
framing is built up of mild-steel rolled 
sections. 

The trailer trucks are built up of 
pressed steel sections, and are fitted 
with laminated side bearing springs. 

The motor-cars were constructed by 
the Brush Co., and have a length 
overall of 47 ft. 9in., while the weight 
of car completely equipped is—motor 
end, 21} tons; trailer end, 94 tons ; 
total, 30} tons. 

The total weight of a 5-car train 
(unloaded) is 110 tons. 

_ The brake equipment is of Westing- 
house type, with improved triple valves 
on the motor-cars and quick-acting 
triple valves on the trailers. The brake 
blocks are of unchilled cast-iron. The 
air compressor is of the B.T.H. C.P. 
28A type. 

All the cars are fitted with emer- 
gency electric lights, supplied from accumulators carried on 
the motor-car, and arranged to automatically switch on in 
the event of the main supply of current failing at any time. 

Electric current at 600 volts D.C. will be supplied north 
of Queen’s Park to Bakerloo trains from the L.N.W.R. 
power house at Willesden (see ELEC. Rev., Aug. 11th, 1916). 

As the C.L.R. system employs an earth return, while the 
L.E.R. system employs an insulated return, it has been 


necessary to modify the equipment of the motor-cars 
accordingly. | 


The control equipment supplied by 
the B.T.H. Co. is of the relay auto- 
matic type. The normal method cf 
operation with this system is to place 
the controller at once to the full-on 
position when starting a train. The 
contactors are then picked up in their 
correct sequence by the current limit 
relay, which operates as soon as the 
motor current has dropped to a pre- 
determined value. 

The relay consits of two shunt and one 
main coil, The latter carries current 
equal to that of one motor only. The 

* actuating coils of the contactors are en- 
ergised through one or other of the two 
shunt coils in such a manner that, if one 
is energised through one shunt coil, the 

. next one to close will be energised in 
series with the other shunt coil. The 
two relay shunt coils act on two plungers controlled by 

gravity. Each plunger, when in its lower position, closes a 

disk switch in series with the other shunt coil ; but when 
raised (due to its coil being energised) opens this switch. 

Thus, when one of the plungers is raised, the shunt coil. 

acting on the other, cannot be energised because of the 
break in the circuit produced by the above-mentioned 
switch, but although it is the control current that raises the 
plunger, so as to produce this break, it is the current passing 
through the main co'l which maintains the break, and the 


| the control equipment. 
| 
| 


MAIN SWITCHBOARD, CONTACTORS. 
&c., IN Motor COACH. 
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RAISED GANGWAYS TO EQUALISE 
DIFFERENCE IN PLATFORM LEVELS. 


plunger is not released. until this current has dropped to the 
pre-determined value. Then the plunger falls and closes 
the switch which completes the circuit for the next contactor 
coil to be energised. 

The principle underlying the method of control adopted 
in connection with the current limit relay is that, after a 
contactor has been picked up, as described above, its coil is 
immediately transferred (by means of interlocks) to another 
wire. There are thus essentially two operating wires, the 
picking up wire and the retaining wire (although other 
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wires are introduced for forward and reverse, circuit-breaker 
setting, &c. l 

As there are no main bus lines down the train a potential 
relay is fitted on each motor-car, which drops all contactors 
on that car when the shoes lose current. This is necessary, 
because when no current passes through the main coil of the 
current limit relay it ceases to exercise its control over the 
rate of picking-up of contactors. 


z SWITCH COMPARTMENT, MoTOR COACH, WITH SIDE PANELS REMOVED. 


”: The controller laş four forward points and two reverse 
(series only), of which Nos. ? and 4 are running points, 
where all resistance is cut out. OL mw; 

A useful provision in the control is that if in the course 
of the automatic notching up the controller handle is 
brought back to the first or third notch, as the case may be, 
the automatic closing of contactors is stopped, but those 
already closed are kept up. 

The working of the safety button on the controller handle 
differs from the L.E.R. standard in that the safety button 


can be released, except when the handle is at off position. | 


If, however, the handle itself be let go, it flies back to off 
position, when current is immediately cut off and the 
_ brakes applied throughout the train. 

Another safety device, which is now part of the standard 
L.E.B. equipment, is the control circuit governor. By 
interrupting the control circuits it prevents the train being 
driven forward unless the train pipe of the Westinghouse 
brake is charged with air and the tripcock is cut in. 

Each motor-car is fitted with two G.E. 212 motors of 
240 H.P., geared for a free running speed of 35-40 M.P.H. 


LIGHTING ENERGY AT POWER RATES. 
THe HACKNEY ACTION. 


[ COMMUNICATED. ] 


WHEN the Gas Association decided to go for Hackney, we 
clectrical optimists smiled, with the great big smile of the 
tiger when he sees his dinner walking the right way. As 
well as the gas men, we knew that all the pother was not 
for the benefit of Hackney, but that a verdict was wanted 
which would prevent factories from’ obtaining lighting 
energy at power rates. If the gas men win, our factories 
will require two sets of cables throughout, one for power and 
the other for lighting ; a motor set up a hundred yards 
from the mains will require two sets of cables, one for the 
motor current and one forthe lamp beside it. The silly change 


will require the expenditure of thousands of pounds for new 
wiring, money thrown away for nothing at all; and if it 
comes, it will hamper our trade in the coming struggle in 
a way that will make the Huns shont for joy. 

We optimists thought of all that, and we watched for the 


instant response from the whole electrical industry. We 


knew that Hackney had nothing to fear. They were only 

the nominal object of the fight, and we—all of us—would 
see that they paid no more than anyone 
else—not a penny more. We knew 
the electrical industry, and we knew 
it would do its duty. 


Then a strange thing happened. 
“It’s a hard world,” said the balloonist 
when he hit the ground, but not so 
hard as something is soft in the tops of 
a number of those who manage our 
affairs. Take the case of Bolton. 
Bolton Town Council received the 
Hackney appeal for stfpport, and took 
no notice of it. Now, if it had been 
their football team that was in danger ! 
Ah, that would have been another 
story. Meetings, processions, money, 
and everything necessary for fighting 
to vietory there would have been, and 
in plenty. But it was only a half- 


was in danger, and the good of the 
town’s industry. So these hard-headed, 
keen-as-mustard business men of Bolton 
received Hackney’sa appeal, doubtless 
recorded it on their minutes, and that 
was all. “ What Lancashire thinks 
to-day, England thinks to-morrow.” 
The Lord preserve us! 

Then Hull. Hull is Yorkshire, and 
we all know that even the hard-headed 
| Lancastrian yields to the man from 
Yorkshire. But Hull was not much better than Bolton. 
They have a half-million pound station which is growing in 
importance, but, judging from their response to the appeal, 
they think little of it. They gave something, to be sure, 
which is to their credit, but it is a small credit. 

Other Committees have asked the Local Government 
Board, and have made the reply an excuse for doing nothing. 
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SLEET BrusH FITTED TO TRUCK, IN “orr” POSITION; 
BAKERLOO—WATFORD LINE. 
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As if they could not have voted it to their engineer as 
salary, and arranged for him to send it in his own name ! 
You people who are standing by, idly watching Hackney 
fight your fight, like so many Conscientious Objectors, have 
you ever thought that it would pay Hackney and the Gas 
Association to come to terms secretly, so as to promulgate 
a verdict which would give the gas people all they want ? 


million pound electricity works that ' 
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They could even make it well worth while-for Hackney to 
Then you would be squealing just as 


accept such a defeat. 
hard as the Conscientious Objector who found that the Zep. 

- had bombed his shop ! 
Come along, electrical men ! 
The very gas men will respect you if you fight them. 


Be yourselves, be British ! 
But 
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THE BAKERLOO-WATFORD EXTENSION: TRAIN IN WATFORD STATION (see page 423). 


if you will not stand up for your rights, and if you are 
beaten for lack of energy to defend yourselves, then in 
Heaven’s name take your whipping, and do not whine and 
call the gas men nasty names. 


‘ 


A LINKING-UP SCHEME: ACCRINGTON, | 
HASLINGDEN, AND RAWTENSTALL. 


CONSIDERABLE interest is being shown at the -present time 


in linking-up schemes, and it may be of interest to set out 


some of the details of the arrangement which has recently 


been put into operation between the Corporations of 


Accrington, Haslingden, and Rawtenstall. 


supply in Haslingden is distributed by that authority, and 
a numberof important power consumers are now supplied from 
static transformer sub-stations, as well as from a three- 
phase, four-wire, low-tension alternating-current network in 
the centre of the town. A rotary converter is also provided 
to supply the tram way system. 

Some few months ago it was decided 
to link up with Rawtenstall, which, 
fortunately, had the same pressure and 
frequeney as Accrington, and by agree- 
ment between the three authorities, 
the cables and other works have been 
provided to give effect to this decision. 
Haslingden is at present taking about 
half its full requirements from each 
of the two generating authorities. and 
Accrington and Rawtenstall are placed 
in a position to be of mutual assistance 
to one another by means of the inter- 
connecting mains. When necessary, of 
course, the whole of, the Haslingden 
supply can be taken from one source. 
The arrangement is mutually beneficial 
to all three undertakings ; Haslingdeg 
has the alternative of two supplie ; 
Accrington and Rawtenstall can inter- 
change power in an emergency or at 
light loads, and the interconnecting 
main is always in use for affording a 
regular supply to consumers in Has- 
lingden and on the run of the main in 
Accrington and Rawtenstall. 


The above arrangement is likely to 
be adopted wherever possible in the 
numerous linking-up schemes at pre- 
sent under consideration, as obviously it is most economical 
for interconnecting mains to be laid, not for emergency 
only, but to serve industries or towns on their route. 

Under present circumstances it is not intended that the 
Accrington and Rawtenstall systems should regularly ran in 
parallel, although the arrangement of the E.H.T. switchgear 
will enable this to be done, if found desirable, in the future. 

The original supply from Accrington to Haslingden was 
by two feeders, each separately feeding a power transformer 
in the principal sub-station for local distribution, and an 
E.H.T. ring main to consumers’ sub-stations. The low- 
tension mains from the transformers were brought to a 
three-phase, four-wire switchboard, and, by means of change- 
over switches, it was possible for either transformer to deal 
with the load. There was therefore duplicate apparatus 
throughout. This proved exceedingly useful when changing 
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ACORINGTON FEEDER BUS BAR COUPLER RAWTENSTALL FEEDER 


Fie. 1.—DraGRAM SHOWING LINKING-UP CONNECTIONS. 


Haslingden is situated about halfway between Accrington 
and Rawtenstall,and for the past five years has been served by 
a three-phase, 50- period, 6,000-volt alternating-current 
supply in bulk from the Accrington Corporation. The 


over to the new scheme, as it enabled all the alterations to 
be made without shutting down the supply. Fig. 2 illns- 
trates part of the original arrangement, and fig. 3 shows 
the revised arrangement. 
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Under the new scheme it was necessary to group all the 
E.H.T. cubicles together, and connect them to a common set 
of bus-bars, the two Accrington feeders being arranged on 
one side, and the Rawtenstall feeder on the opposite side of 
a bus-bar coupler switch. One power transformer and one- 
half of the ring main feeder is connected to each side, as 
shown in diagram, fig. 1. 

With this design it is almost impossible that a total 
interruption can occur in the supply to Haslingden, as each 


Fic. 2.—ORIGINAL FEEDER SWITCHGEAR, HASLINGDEN, 


half of the E.H.T. switchboard can be used absolutely 
independent of the other half. 

‘The cubicles are equipped with the usual oil switches 
and isolators, together with the current and pressure trans- 


formers for operating the integrating wattmeters and _ 


automatic switches. i 

By reason of the necessity to obtain correct records, not 
only of the supply to Haslingden by either Accrington or 
Rawtenstall, but also of any interchange of supplies by the 
two generating authorities, special 
attention has had to be given to the 
meter equipment. Six unbalanced load 
wattmeters of the Aron type, with 
Merz maximum-demand attachment, 
are provided, one set of three being 
connected to the Accrington feeder, 
and the other set to the Rawtenstall 
feeder. Each meter is provided with 
a ratchet and pawl attachment to the 
gearing, so as to register the supply in 
one direction only, and one meter is 
used as a check against either of the 
other two. 

It will be noticed from the diagram 
that each check meter is provided 
with a two D.P. non-break change-over 
reversing switches for the two current 
elements of the meter. With the 
switches in the top position, the current 
through both elements flows in one 


and Rawtenstall were laid by the Rawtenstall Corporation, 
under the supervision of Mr. C. L. E. Stewart, borough 
electrical engineer. 


THE SUPPLY OF ELECTRICITY TO 
GREATER LONDON. 


[ COMMUNICATED. ] 


Tur announcement made recently that the President of the 
Board of Trade, Sir Albert Stanley, has appointed a Com- 
mittee to consider and report what steps should be taken, 
whether by legislation or otherwise, to ensure that there 
shall be an adequate and economical supply of electric 
power for all classes of consumers in the United Kingdom, 
particularly industries which depend upon a cheap supply 
of power for their development, will be welcomed by all 
who have at heart the satisfactory progress of the electrical 
industry. The members of the Special Committee selected 
for this great task are men of tried ability and great 
experience. The choice reflects credit on Sir A. Stanley, 
and we cannot doubt that such professional and commercial 
men as are closely connected with the development of the 
industry will seize the opportunity, and give freely of their 
best should they be called upon to give evidence or assist in 
sO great a cause. , 3 

It is difficult to realise the importance and magnitude of 
the task undertaken, but no one’ knows better than Sir 
Albert Stanley the inevitableness of tackling the problem, 
and we can only admire the promptness which he has 
shown in setting the wheels in motion. 

No one, who had given the least thought to the matter, 
questioned, even before the war, the far-reaching import- 
ance of providing even a small community with cheap 
light, heat, and power in convenient form for industrial and 
social purposes ; but recent events have shown that not 
only the power of local communities to produce, prosper, 


direction, and will check meter No. 1, 
whilst with the switches in the bottom 
position, the current will flow through 
the meter in the opposite direction, 
and check meter No. 2. In order to prevent the current 
transformer secondaries from being open-circuited, the 
switches are made of the non-break pattern. 

There is no doubt that a metering arrangement of this kind 
presents some difficulties, especially when charges are based 
on the maximum demand principle, but these can be over- 
come by a little give and take on the part of the contract- 
parties, and are insignificant in comparison with the immense 
boon of interconnection. 

The work has been designed and carried out under the 
direction of Mr. S. J. Watson, of Bury, the advisory 
engineer to the Haslingden Corporation; and the con- 
tractora for the E.H.T. switchgear were Messrs. Ferguson, 
Pailin & Co., Ltd. The k.H.T. mains between Haslingden 


(i 


Fig. 3.—RE-ARRANGED SWITCHGEAR AT HASLINGDEN, FOR LINKING UP, 


and add to the comfort and welfare of the individual is at 
stake, but also the very existence of a State depends on the 
provision, in an adequate and far-seeing way, of the supply 
of electrical power at a low cost. We say electrical power 
advisedly, for although under certain doubtful circum- 
stances it might be found that some other form could be 
produced and distributed more cheaply, yet the adaptability 
of electricity to the needs of the nation in her great trial 
has proved its right to the premier position. We have only 
to look at our munition factories to grasp the truth. 

As part of the problem of providing electrical power to 
all parts of Great Britain, the question of a cheap and 
efficient supply to London will form a weighty factor. It 
is generally accepted that development in Greater London 
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has been, in the past, most unsatisfactory. Although 
electricity has held out its helping hand to humanity 
since the early eighties, our Parliament, Government 
Departments, financiers, and engineers have brought 
forth to an uncomprehending community as sickly, ill- 
favoured, and ill-disposed a child as ever saw light of day. 
The child, ill-born, knows not itself nor its political 
parents, is wilful, perverse, and prone to fits, and the 
struggling millions who were to benefit so largely from this 
new gift of the gods “look up and are not fed.” No 
doubt the new Committee in whose hands the welfare of 
the child will now he, will diagnose the complaint and 
apply the proper remedy. 

It is not difficult now to look back and see how 
the Electric Lighting Act of 1882, the original Act 
for granting Provisional Orders, has been, because of 
its narrow and limited conception, the great drag on 
successful development. In this Act the grant of the 
Order to companies or local authorities by the Board of 
Trade was limited to the too short period of 21 years, only 
to be extended by the Electric Lighting Act of 18X8 to a 
period of 42 years. The local anthority if not itself the 
owner of the Order would in 21 years be entitled to acquire 
the property of any company operating within its boundary. 
Neither Act legalised.a standard pressure, or system of 
supply, and they may be likened to a measure giving powers 
to lay down in all parts of the kingdom and each district in 
London, railways differing from one another in track and 
loading gauge. The self-sufficient local authorities in 
London were thus set in their own water-tight compart- 
ments, and with the assistance of youthful and enthusiastic 
engineers evolved quaint schemes, interesting and to some 
degree instructive maybe, but carrying the seed of their 
own or their neighbours’ ultimate destruction. 

Sir Francis Marindin’s inquiry, made at the instigation 
of the Board of Trade in 1889, into the questions as to 
whether lower pressure generating stations in the central 
districts would be, as compared with large high-pressure 
stations outside the central area, more economical, and as 
to the relative advantages of direct and alternating currents, 
resulted in both systems being established. The direct- 
current low-pressure undertakings were generally confined 
within parish or like boundaries, while the large alternating- 
current undertakings were given leave to compete with 
them over areas embracing many parishes, and generally the 
right of companies to combine was forbidden. Apparently 
this was the soft compromise so fatal to effective progress 
and development. Nevertheless companies were established, 
and commenced supply. The industry struggled along, 
weltering in this legislative soup, and it was found that by 
extending the area supplied and increasing the size of the 
power station, the cost of electricity could be reduced. In 
1898 Parliament had many schemes before it for considera- 
tion, Involving large scale supply in several parts of 
England. A Committee of both Houses, known as Lord 
Cross’s Committee, was formed, and considered the matter. 
In their report they drew attention to the importance of 
electricity for power purposes as distinct from that of light- 
ing, emphasised the advantage of generating on a larger 
seule than heretofore, and drew attention to the point that 
the supply of electricity in bulk and in retail were distinct 
questions. 

In this year the L.C.C. and the local authorities within 
its boundary, in conference, decided that it would be 
desirable for the Council to supply to the local authorities 
electricity in bulk. This conference was the forerunner of 
various appeals to Parliament in 1902, 1903, 1904 and 
1905, supported by the L.C.C., whose first important bulk 
supply scheme was introduced in 1906. The Bill of 1906 
asked for powers to supply from Greenwich Power Ntation, 
in conjunction with a new station to be erected in Battersea, 
electricity in bulk to authorised distributors in the County 
of London, and in a large district outside. This Bill was 
thrown out by the Commons Committee on the ground of 
its being only permissive, whereas authorised distributors, 
it was contended, should be able to demand a supply if they 
required it. The Committee also disapproved of the proposed 
voltage of 6,600, and of the distribution scheme. They 
agreed, however, that the Council was the proper supply 
authority, and that they might either (1) do the whole 


work themselves, or (2), retain one part of the undertaking, 
and permit private enterprise to undertake the other part, 
or (3), lease the whole enterprise. A new Bill was prepared 
for 1907 to carry out the first recommendation, but after 
the elections in February of that year the policy of the 
Council changed, and the Bill was altered, so that a lease of 
the undertaking might be given to a private enterprise. The 
House of Commons Committee called for particulars of the 
terms of the lease and the name of the lessee, which the 
Council were unable to furnish, and the Bill was accord- 
ingly thrown out. 

In 1908, the London Electric Supply Act came into 
foree. This measure allowed nine of the London com- 
panics to connect their undertakings, in order to give 
mutual assistance, and empowered the L.C.C. to purchase 
the undertakings in 1931. 

The Electric Lighting Act of 1909 authorised the Board 
of Trade to allow authorised undertakers to acquire land for 
generating stations compulsorily, or to supply in bulk, or 
to supply railways, &c., within their area with power to be 
used partly within and partly without the area, and, 
further, allowed linking-up to all authorised undertakers. 

The London Electric Supply Act of 1909 included the 
remaining London companies within the provisions of the 
Act of 1908 as regards purchase by the L.C.C, in 1931. 

Thus by 1900, the L.C.C., by its efforts, was charged 
with the responsibility of providing for the future an 
adequate and cheap supply of electricity in London. 

In 1912, the Council referred the consideration of the 
whole matter to a Special Committee, presided over by Mr. 
G. H. Hume, one of the members selected for the Board of 
Trade Committee now formed. This Committee went into . 
the matter most exhaustively, and just prior to the outbreak 
of war (in July, 1914) prepared their report, and submitted 
it to the Council in October of the same year. Its recom- 
mendations provided for the application to the whole of the 
London supply undertakings of a combination of municipal 
control and private operation, and suggested that “ an 
arrangement might be made under which the capital re- 
quired should be provided in definite proportions by the 
authority and a company, the company to have possession of 
the whole of the undertaking (including any undertakings 
acquired) for a definite period, subject to full powers of 
control and supervision by the authority.” The scheme 
involved the co-operation of authorities outside the Council’s 
boundary, and no compulsory purchase of existing under- 
takings was contemplated. As the report reads, “ the key- 
note of the whole proposal is that an offer to the existing 
undertakings of a means of increasing the efficiency of their 
present undertakings, or, if they prefer it, an offer of a 
means of handing over their complete undertakings, upon 
terms to be agreed, to a central authority. Under the 
scheme pit forward no immediate or drastic * scrapping ’ of 
existing capital is contemplated, but a great increase in 
consumption and a reduction in the selling price will be 
effected at an early date.” 

Much water has passed under London Bridge, and the 
minds of all interested, both inside and outside the Council, 
have been steeped in the melting pot of the war since this 
report was written, and now, although the necessity for 
unification of general control and co-operation for all 
electricity undertakings within Greater London is freely 
granted, any successful scheme must, it is recognised, be 
freed from’ the paralysing effect of changing political 
influences, and be based on statesmanship of a high order 
and integrity. Although only a brief outline has been given 
of the development ofthe industry in London, sufficient has 
here been written to show that, patiently conceived and as 
patiently applied, measures will be required to counteract 
the ill-prepared plans of the past. 

Let us hope that all who may be called upon to think, 
advise, and act on this great occasion so opportunely and so 
prominently offered, will remember one of the customs of our 
rude forefathers, which was periodically to burn in the 
person of their High Priest and King, the god they 
worshipped, in the hope that his spirit, having thrown off 
the paralysing coil of mortality, might retarn purified and 
strengthened with his sojourn in Spirit Land, and take up 
once more the work of material and spiritual assistance. 
Let us burn our old ideas, and seek guidance from a new 
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and wider vision of duty, and a truer perception of the 
meaning of the new dawn ; heralding a blazing day when 
all other motives will give place to co-operation of capital, 
brainwork, and labour for the realisation of the material 
and artistic wants of our race. 

Whether the capital certain to be required be derived 
from the individual vid the coffers of a public authority, 
or from the individual eid@ the purse of a private company, 
will not be, we venture to think, a matter of such great 
importance as the consideration of the due control to be 
exercised by the consumers over those interests, which will 
naturally centre round a low tariff. The administration 
and organisation offering the customer the best result will, 
no doubt, be the one ultimately adopted. The tariff, we 
venture to prophesy, will be so arranged as gradually to 
eliminate those stations—be they municipally or company 
owned—which cannot show ability to produce for a con- 
siderable time ahead, electricity at a cheaper rate than it 
can be delivered to their terminals by-an adjoining company 
or public undertaking. : 

We welcome the Committee, if only as giving a lead to 
those clear definitions of policy so much required in antici- 
pation of our boys’ return from the war, and the then 
hee of finding them useful work with the least possible 
elay. 

We hail the formation of the Committee with the greatest 
satisfaction, and wish it every success. i 


t 


THE ELECTRICAL EQUIPMENT OF MOTOR 
GARAGES, 


THERE is undoubtedly a good field for enterprise in con- 
nection with the use of electricity in public and private 
motor garages, especially in large garages where petrol cars 
are overhauled. For inflating tires, for instance, a small 
motor-driven air-compressor, mounted on a truck so that it 
can be transferred from place to place, is exceedingly useful. 
Compressed air can be utilised not only for inflating tires, 
but also for cleaning upholstery, although a portable motor- 
driven vacuum cleaner is, perhaps, preferable for the latter 
purpose. In large public garages it may be better to install 
a stationary compressor. This arrangement, however, in- 
volves the provision of a pipe system and a fair-sized storage 
tank. Some American motor garages have been equipped 
with compressed air plant of this kind, but unless com- 
pressed air is likely to be required at more than one place 
at a time, the portable equipment leaves little to be desired. 
The electric motor, in the latter case, is usually started 
with an ordinary starting switch, whereas in the case of 
the stationary equipment an automatic pressure regulator 
starts and stops the motor at predetermined limits of air 
pressure, | = 

Portable electric tools—such as drills, buffing machines, 
and grinders—are also of considerable value in connection 
with the repair and renovation of cars, for with their aid, 
work, which under ordinary conditions is difficult. and 
dions, can often be carried out with comparative ease. 
With portable electric drills, for instance, holes can be 
drilled in awkward places, and a great deal of work in the 
way of dismantling may, in certain cases, be avoided. Many 


mechanical engineers still exhibit a distinct preference for 


compressed air tools, which, of course, have proved very 
reliable; but electric tools offer certain advantages. The 
wires which supply the current are more flexible and more 
easily handled than the pipes used for compressed air. 
Moreover, electric tools are more efficient. Portable 


electric tools are made in two distinct types. In one case.. 


the motor is combined with the drill, or whatever kind of 
wol it drives, whilst in the other case the motor drives the 
tol through a flexible shaft. The merits and demerits of 
these two arrangements. are fairly obvious. In the former 
case, the power of the tool is limited by the weight of the 
motor, which has to be lifted into position ; whereas in the 
latter case, the weight of the motor does not count, since 
the power is transmitted to the tool through a flexible 
shaft. A motor of the desired power can be mounted on a 


~ 


truck, which can be transferred from place to place in the 
same way as a portable air compressor or vacuum cleaner, 
and any amount of power within the capacity of the 
motor can be supplied to the tool through the flexible 
shaft. But this arrangement is only really necessary when 
the work is heavy, the combination of the motor and 
tool being quite satisfactory for almost all motor-car repair 
work. ‘Tools of the latter type are more efficient than those 
involving the use of a flexible shaft. Flexible shafting, 
though quite satisfactory from a mechanical point of view, 
introduces a certain amount of loss in power, and is less 
easily handled than a flexible cable or wire. In motor 
garages, and, in fact, everywhere where electric tools are 
employed, the use of substantial leads for the supply of 
current is very essential. The leads of electric tools are 
nearly always subjected to very rough treatment, and 
unless properly insulated a great deal of trouble is liable 
to arise. The C.T.S. wires are very suitable for electric 
tools, because they will stand any amount of rough usage. 
For wiring garages, moreover, these wires offer advantages, 
especially when a cheap wiring system is required. 

The heating of motor garages is a very important matter, 
and in this connection there appears to be a good opening for 
the electric radiator. If a motor garage be imperfectly 
heated during the winter months, the water in car radiators 
and cylinder jackets is apt to freeze. With the ordinary 
methods of heating there is, owing to the presence of petrol, 
considerable risk of fire, and it is for this reason that 
electric heating is advantageous. So far, however, few 
motor garages in this country are heated in this manner. 
The heating arrangements in some cases, in fact, are very 
inadequate, with the result that when the weather is severe, 
freezing troubles are occasionally met with. Freezing of 
the cooling water often results in cracked cylinder jackets 
and other damage to the cooling system, so that adequate 
heating ig very important. Of course, such trouble can 
always be avoided by draining the water out of the cooling 
system every time the cars are put away, but this is a 
troublesome job that ought to be avoided. One method of 
heating garages, which has been adopted in America, is to 
draw hot air by means of an electrically-driven fan from a 
stove situated in an adjoining building, but the most 
convenient method is to employ electric heaters. For 
private motor garages in which freezing troubles occur 
most frequently, electric bonnet heaters are made which 
answer the purpose admirably. Heaters of this description 
consume very little current. They are made for pressures 
ranging from 12 to 2-40 volts, so that they can either be 
worked from the house service or from an accumulator. If 
the engine bonnet he covered with a rug, the heat supplied 
by the apparatus is quite sufficient to maintain the tempe- 
rature of the water well above freezing point ; indeed, it is 
said to keep the water warm enough to maintain the oil in 
a fluid condition, and thus allow the engine to be easily 
cranked when the time for starting arrives, __ 

Although many motor-cars are now fitted with dynamos 
that charge the accumulators en route, and separate battery 
ignition is rather out of date, a fair amount of accumulator 
charging still has to be done in connection with the motor 
industry. When the supply is a continuous one the cells 
are usually connected in series with lamps, but many garage - 
proprietors have no means of charging from A.C. mains. 
Central station engineers and others who may undertake the 
electrification of inotor garages ought, under these con- 
ditions, to get some sort of rectifier or motor-generator 
installed. A small mercury-vapour rectifier might be used 
with advantage. If, however, the accumulator charging 
business is small, and low initial cost is an important con- 
sideration, use might be made of a Nodon valve. Although 
these chemical rectifiers have been displaced to a large 
extent by mercury-vapour and mechanical rectifiers, they 
are cheap, and can be manufactured by anyone possessing a 
little mechanical skill. A motor mechanic could easily 
make one if told how to proceed. Mercury-vapour and 
mechanical rectifiers, however, are more satisfactory, and 
where a fair amount of accumulator-charging has to be 
done, either a motor-generator or one or the other of these 
rectifiers ought to be employed. The hot-cathode argon 
gas rectifier described some time ago in the ELECTRICAL 
REVIEW may also eventually prove useful for charging cells 
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belonging to motor-cars. The practical results obtained 
with this rectifier appear promising, but, so far, the apparatus 
has not been placed upon the English market. 

In the future, electricity is sure to play an important 
part in the petrol car industry. Within the last few years, 
the electric lighting of cars has made remarkable headway, 
Which is attributable very largely to the advent of the 
metallie-filament lamp. Half-watt motor-car lamps have 
recently been placed upon the market, but the candle- 
powers are at present too high for side and tail lights, 
umd apparently they are intended for head lights. The 
introduction of these lamps should, however, considerably 
accelerate electric car lighting when normal conditions are 
restored. The starting of car engines by electricity has also 
heen adopted within recent years, especially on American 
cars, many of which are now turned out complete with 
electric lighting and starting outfits. Not long ago the 
only part of a petrol vehicle that had any connection with 
electricity was the spark coil or magneto, and the average 
motor engineer knew little, and cared Jess, about electrical 
affairs. But the time appears to be coming when every 
large motor garage will require the services of an 
experienced electrician to carry out or supervise electrical 
repairs, Moreover, when electric vehicles are used more 
extensively, existing motor garages may be provided with 
charging arrangements. All electrical engineers recognise 
that if the electric vehicle is to make headway in this 
country, adequate charging facilities must be provided, and 
it seems that steps ought to be taken at the earliest oppor- 
tunity to get large motor garage proprietors, in districts 
where there is likely to be a demand for current, to make 
arrangements for the installation of charging equipments on 
the standard lines recommended by the Electrical Vehicle 
Committee of the I.M.E.A. 


THE NATIONAL SERVICE OF THE PRESS. 


THE United States Congress has recently rejected a proposal, 
embodied in the Post Office Appropriation Bill, for in- 
creasing the postage rate upon periodicals, In coming to 
this decision, Congress has shown consideration for some of 
the highest interests of the national life, and has set an 
example which might well be emulated by other Govern- 
ments nearer Home. The American Electrical Review and 
Western Electrician, in commenting upon the matter, 
remarks that the taxation of journals in the manner pro- 
posed is not a matter affecting the publisher and subscriber 
alone, but one with which the nation, as a whole, is very 
closely concerned. * Many of the jonrnals area national 
asset of a high order, for they are doing a magnificent work 
in the service of the country.” [f this statement fairly 
applied in the case of the journals in the United States before 
it had actually accepted Germany’s challenge, how much 
more will it do so under the actual conditions of war, and 
still how much more must it be so here, where journals of 
many kinds have acted during the war in such close 
co-operation with the Government, assisting it in its 
propaganda as new and serious situations have arisen. 
The Forces never could have conducted their operations 
on such a seale had not the assistance of the Press 
been availed of so freely. The publicity that has been 
given to requirements in such matters as finance, men, 
munitions, and food, has been of the greatest possible 
Value, and it has been freely and efficiently accorded. But 
it is not merely in actual publicity that the Press has 
assisted the Allied effort; in a variety of other ways 
specialised Co-operation, such as trade journals, by virtue of 
their experience and available sonrees of information, are 
alone able to render, has drawn from Government officials 
such remarks as : +“ We are absolutely unable to do without 
you at the present time.” Yet apart altogether from such 
matters as publicity and specialised information, there are 
other reasons of wider application which would seem to 
justify the fullest possible consideration in reason being 
extended to trade journals, so that in these times of stress 
and shortage they may be enabled to maintain, as far as 
practicable, their standard of efficiency and usefulness. We 
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quote the following extracts from our aforesaid American 
contemporary because of their timeliness, and because in 
these days ìt is all too easy for such points to be lost 
sight of :— 


Many of the journals are a national asset of a high order, for 
they are doing a magnificent work in the service of the country. 
The imposition of increased postage would restrict circulation. 
place an additional burden upon the publisher, and one which 
would have to be borne eventually. if not immediately, by the 
reading public. Asit is. the present high price of paper is working 
a hardship with many of the nation’s periodicals ; in some instances, 
subscriptions have already been increased. in others. circulation 
curtailed and reading matter retrenched, to the detriment of the 
publisher, the subscriber, and the advertiser. 

The work of many journals is not merely individual, but 
national. Perhaps no two things have done more to bring North 
and South, East and West, close together than have the railroads 
and the nation’s journals. By means of low postaye rates, it has 
been possible to dispatch these journals broadcast over the country. 
placing them within the financial reach of everyone. Many of 
these technical journals, whether in the field of engineeriny. 
medicine, law, art, or any other domestic, industrial, or scientific 
sphere of endeavour, are fulfilling a function impossible to 
evaluate. They are circulating knowledge and experience. creating 
inspiration, building incentive from the example set by others. 
and making possible the intimate exchange of ideas. To the 
credit of the technical journals, in no sinall measure, is due the 
rapid development of civilisation and human progress of the last 
decale. The technical journal brings one into intimate contact 
with the world’s work, and dreams and aspirations and accomplish- 
ments of others ; through it you learn what the world is doing, 
how it is doing it, and why. The technical journal imparts 
information, it suggests, inspires. creates. and guides. Surely, this 
in the most efficient manner of using knowledge, and permits of 
its utilisation to the best advantage. 

The technical periodical is not a luxury. It is a necessity. It is 
necessary to the engineer, or anyone else endeavouring to keep 
abreast in his profession or calling and obtain eminence in his 
domain. To remain uninformed to-day, is not merely to stagnate, 
but is to fall behind. Things move with such rapidity in these 
days, that one must either keep pace or be lost in oblivion. One 
cannot mark time. New methods and new demands, new ways of 
meeting old needs arise, and make the rapid circulation of know- 
ledge of greater necessity and value now than it ever was before. 


A short time ago, in an article on “ National Service in 
Germany,” which appeared in the Daily Telegraph, a 
Special Correspondent stated that. the German Government 
promised, in the Reichstag, that Journalists and those 
engaged in educational work would not be called upon for 
service under the Act. The necessity for maintaining pub- 
licity services and securing reasonable continuity iu con- 
nection therewith as a means for assisting to hold things 
together, was apparently recognised. In a more recent 
article, which appeared in the Zmes, that journal's corres- 
pondent, formerly in Berlin, described the German Press as 
being unaffected by the war, the Government having 
regarded the importance of publicity abroad and at home as 
indisputable. It also desired, as part of its Press strategy. 
to maintain “the Press in the highest possible state of 
efficiency, with a view to instant operations on the con- 
clusion of Peace.” The exportation of German newspapers 
and periodicals of all sorts is encouraged, not only with 
utter disregard to trade policy, but with complete indiffer- 
ence to the cost.” It is part of the policy of the enemy to 
make opinion in neutral countries, and to that end 
“German papers are scattered, free of cost. through the 
hotels of Scandinavia, Holland, Switzerland and Spain, and 
every encouragement is given to the increase of their foreign 
circulation.” Germany is exhausting every possible sodrce 
of man-power and energy, is cutting off all unnecessary 
manufactures, but it is conducting a large and remarkable 


newspaper policy involving very special efforts, “As 


regards muan-power,” savs the Zimes writer, “the news- 
papers have throughout received special consideration from 
the military authorities, being treated on much the same 
basis as Government offices, which in Germany enjoy ne 
general rights of exemption, but retain such man-power as 
is absolutely necessary for efficiency. Similarly, under the 
National Service scheme, the Press will be affected only in 
so far as inquiry may prove it to be over-staffed.” 

We believe that the business men in our own Govern- 
ment will not desire to be behind America and Germany in 
appreciating the necessity for enabling British periodicals, 
upon which so much must depend in connection with trade 
development and expansion after the war, to continue, with 
the smallest possible handicap, to perform their national, 
colonial, international, and general industrial service, 
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NATIONAL INSURANCE (PART I) 
(MUNITION WORKERS) ACT, 1916. 


CONTRIBUTIONS are payable in respect of :— 

2,148 X. Workmen who are in an establishment 
carrying on any trade insured under the National Insurance 
(Part II) (Munition Workers) Act, 1916 ; and who are engaged in 
cleaning locomotives or other vehicles which are used mainly on 
the premises of the establishment. 

2,152 X. Workmen (other than those already insurable under 
Part II of the National Insurance Act, 1911) engaged in the manu- 
facture of metal springs of any kind. 

2,153 X. Workmen engaged in making metal name plates and 
metal letters for fixing on buildings. 

2,154 X. Workmen engaged in cutting down old wooden cases, 
and remaking into cases of a different size. 

2,159 X. Workmen (other than those already insurable under 
Part II of the National Insurance Act, 1911) engaged in the manu- 
facture or repair of anchors, chains, chain couplings, and mis- 
cellaneous chain attachments of metal. - 

2.161 X. Workmen engaged in the repair of biscuit: tins, oil 
and colour tins, &c. 

2,165 X. Workmen engaged in the manufacture (including cold 
rolling, galvanising) of flexible metallic tubing, including work- 
men engaged in preparing rubber for, or making rubber parts of, 
such tubing. 

2,166 X. Tinsmiths engaged in the manufacture of navigation 
and other lanterns. 

2.169 X. Workmen engaged in the manufacture of speedometers. 

2.170 X. Workmen (other than those already insurable under 
Part II of the National Insurance Act, 1911) engaged wholly or 
mainly in the manufacture of iron, steel or other metal hardware 
and hollow-ware. 

2,174 X. Workmen (other than those already insurable under 


Part IT of the National Insurance Act, 1911) engaged in the repair, - 


including sharpening, of metal hand tools. 

2.176 X. Workmen engaged in the manufacture of rubber tires 
aud elastic air tubes for motors, cycles or other vehicles. 

2.177 X. Workmen engaged in making sheet, pipe or pig lead, in 
rolling lead, or in making lead pipes. 

Contributions are not payable in respect of :— 

2,155. Workmen engaged in fixing name-plates and letters on 
buildings. 

2.156. Workmen employed as engine tenters or as stokers in 
connection with uninsured trades. 

2,157. Persons employed wholly or mainly as draughtsmen, 
tracers, office attendants, office messengers, commissionaires, clerks, 
typists. 

2,158. Overlookers, chargehands, storekeepers, warehousemen, 
when not employed wholly or mainly by way of manual labour. 

2.160. Workmen employed by a Town. Council, and engaged in 
«weeping streets, emptying ashpits, or as attendants at a refuse 
destructor. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited ta submit particulars of new or improved 
decices and apparatus, which will be published if considered of 
suficient interest. 


New Mining Electric Bell. 


In a paper read before the East of Scotland Branch of the 
Association of Mining Electrical Engineers by Mr. L. H. Howlett, and 
reported in the Iron and Coal Trades Review, a description was 
given of a bell specially designed for use in coal mines, where it is 
necessary to obtain a loud ring without using so much current that 
there is a danger of igniting mixtures of firedamp and air. Thecon- 
struction of the bell is shown in fig. 1, and its mode of action is as 
follows :—Current passes from the terminal Ts to the flexible brass 
strip s, which is held against the platinum screw contact Ps by the 
spring 8; from P, it goes through the bobbin A to the terminal ‘Ty, 
as shown by the dotted lines. The armature is attracted by A, 
with the result that the gong G is hit by the rod +, contact being 
broken with Pp, and made with Pı. The current is now stop 
through A, and travels instead through B, as shown by the dotted 
lines from Pı. The armature is pulled back by B, and the other 
end of & hits the gong ; contact is renewed between s and Pa, A is 
again magnetised, and go on. | 

The hammer H has an iron rod / screwed into it, so as to strike 
the gong at both ends of the stroke: when the bell is at rest. /. 
should be equidistant from the gong at both ends. The contact 
screws on P; and P; are brought as close together as they can be 
without « touching both; they must also be arranged so that 
share at rest the armature is equidistant from the iron cores of A 
and B, 

The connections to the bobbins A and B are so arranged that 
the current appears to go round them in opposite directions if they 
are looked at from the screw ¢ at the endof a. The magnetic 
circuit for each iron core is completed by a vertical side piece 
to the iron base 1, and thence through the axis a of the armature, 
to the armature itself. The gong G is screwed by means of an 
iron bolt and nuts to a vertical piece v, rising from the base 1. 

The minimum igniting current of the bell (i.e., the smallest 
current whose break-spark can ignite the most sensitive ffredamp- 


air mixture when the bell is in circuit), was found to be 0°18 amp. 
The smallest current that would cause the bell to ring was 0°04 
amp. The resistance of each bobbin was 24 ohms. The rate of 
ringing at the minimum igniting current (0°18 amp.) was found by 
means of the oscillograph to be 2,880 strokes per minute. By 
removing the bobbin B and the contact P1, and shortening one end 
of h (the end nearest to T2), so that it cannot strike the gong, an 
ordinary type of single-action bell is left. When this was done 


Fig. 1—NEW MINING ELECTRIC BELL. 


the minimum igniting current and minimum ringing current were 
found to be unchanged, but the number of strokes per minute fell 
to-1,310 ; there was therefore a loss in ringing power. 

By the addition of the bobbin B and the contact P, the return 
stroke of the hammer can be quickened and utilised by making the 
hammer strike the gong again. The addition of the bobbin rR 
involves no increase in the self-induction of the bell; it does 
not therefore become more liable to ignite firedamp mixtures. 
When a well-constructed bell of the ordinary type is ringing, 
the current is cut off for about 40 per cent. of the time. In this 
bell, on the other hand, the current passes practically all the time, 
as shown by the oscillograph records. Dr. Wheeler allowed this 
bell to be made and tested at the Home Office Experimental Station, 


Eskmeals. 
Arc Welding Plant. 


Messrs. TILLING-STEVENS, LTD., of Victoria Works, Maidstone, 
have utilised the equipment of their petrol-electric chassis for the 
development of a mobile arc-welding plant, the dynamo and motor 
of the chassis being specially wound for this class of work, in 
which they specialise. The firm also make motor-generators for 
arc welding, and have supplied welding plant to a large number of 
important firms in this country, with highly successful results. 
The accompanying illustration shows one of their equipments in 
use. Power is derived from the petrol engine, and serves to propel 
the vehicle by means of the Tilling-Stevens electric transmission, 
as well as to supply the current for welding, the motor, in the 
latter case, being cut out of circuit. The body of the vehicle is used 
to house the welding apparatus, and as a messroom and workshop ; 
the vehicle can, however, be built in the form of a lorry, 
the welding plant being then carried in a locker at the 


Fig. 2.—TILLING-STEVENS MOBILE ARC-WELDING PLANT. 


back of the cab, so that the whole of the space on the 


lorry can be utilised for ordinary cartage purposes. Regulation of 
the welding current is effected by means of an artificial load, which 
is cut-out by a relay switch when the arc is struck, and imme- 
diately restored when the arc is broken. A large range of adjust- 
ment of voltage and current is provided for. Obviously the outfit 
can be applied to many other purposes besides arc-welding, and 
something of this kind would appear to be ideal for the application 
of electric power to agricultural operations in places where a public 
supply is not available, Either carbon or metal electrodes can be 


— 


432 THE ELECTRICAL REVIEW. _ [Vol. 80. No. 2,056. APRIL 20, 1917, 


used for the welding process, and the flexibility of this system 
renders it applicable to an extraordinary variety of operations. 


Motor-Control Panels. 


“We have received from the BRITISH THOMSON-HOUBTON CO. 
LTD.. of Rugby, particulars of their “ A.T.M.” motor-control 
panels for A.c. circuits, which are designed for starting polyphase 
slip-ring induction motors against full-load torque; the equip- 
ment comprises a baseplate carrying a starting rheostat and switch- 
fuse, complying with the Home Office rules for the use of elec- 
tricity in factories. and without any exposed live metal. The 
panels are standardised for circuits up to 550 volts, 25 to 60 cycles, 
taking a stator current not exceeding 48 amperes at full load 
(equivalent to 30 H.P. at 400 volts) and a rotor current not exceed- 
ing 125 amperes. The switch-fuse is of the quick-break type, 
enclosed in a cast-iron case, with the movable parts attached to 
the hinged cover, which cannot be opened while the switch is 


Fic. 3.—B.T.H. MOTOR-CONTROL PANEL, Form G2. 


closed ; the fuses can be rewired. The starting rheostat is enclosed 
in a cast-iron case, with a glazed opening for inspection of the 
switch and contacts; it may or may not have stator contacts—in 
the former case, being fitted with a low-voltage and two overload 
trips for returning the starting switch to the “off” position. 
The larger sizes have a slow-motion device to prevent the starter 
arm from being moved over too quickly. Fig. 3 shows one of the 
larger patterns, with cover off the starting switch and the switch- 
fuse open. Meters can be fitted if desired. 


The Garrett Safety Control Gear for Electric Motor Vehicles. 


Mr. F. Garrett, managing director of Messrs. Richard Garrett 
and Sons, Ltd., engineers, of Leiston, Suffolk, has recently taken 
out a patent for a special arrangement of the control gear for 
electric motor vehicles, by which, whenever either the foot or hand 
brakes of the vehicle are applied, the current controller is auto- 
matically brought to the neutral position independently of the driver, 
thus avoiding the throwing of extra load on the batteries and the 


Fic. 4.—GaRRETT SAFETY CONTROL GEAR. 


motor, and consequent damage. The arrangement is shown 
diagrammatically in the accompanying illustration, fig. 4 ; it will 
be seen that when either the hand or foot brake levers A and B are 
operated, not only are the brakes applied, byt the lever c is moved 


in an anti-clockwise direction ; by reason of the cam-shaped right- 
hand end of this lever the vertical lever D moves in a clockwise 
direction, and, through its connections, severs the contact between 
the lever of the hand controller and the controller drum. By the 
action of a pair of springs, the drum at the same time automatically 
returns to the neutral position. The controller handle and the 
brakes are also so linked together that it is impossible for the driver 
to start the vehicle with either of the brakes on. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear unti! 
the follewing week. should forward their communi. 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Johannesburg Cable Trouble. 


I have just read the announcement in your issue of the 16th ult.. 
under the above heading. May I be allowed to draw your atten- 
tion to the implied reflections therein contained upon the wisdom 
of the consulting engineers who specified, and the skill of the 
manufacturers who supplied and laid, the direct-current feeders in 
question ? 

Iam sure you had no intention of making any such imputations 
when editing your note; and as I was resident in Johannesburg 
at the time these cables were laid, I hope you will allow me, in the 
interests of fair play, to add certain information concerning the 
causes which have necessitated their renewal after the relatively 
short life of about 12 years. 

Your note describes the cables, but no mention is made of the 
fact that they were laid directly in the ground, without any external 
protection or warning board to indicate their presence to sub- 
sequent excavators. 

They were no sooner laid than the streets through which they 
passed were repeatedly opened by crude native labour engaged on 


. the sewerage, telephone, water, and other publio utility services 


throughout the area. 

I have personally seen these buried cables treated as though 
they were merely tree roots, or other trench obstructions, and 
hacked out of the way by natives whose brute strength was more 
in evidence than their intelligence. 

Occasionally a direct blow of a pick would reach the conductor, 
when the damage, of course, declared itself immediately ; but in 
countless other cases, incipient faults were undoubtedly set up 
which time alone could develop. The wonder is that this ill- 
treatment has been so long in bearing fruit. 

The uninitiated may point out that, according to your announce- 
ment, the ultimate breakdowns were due to the decentralisation 
of the conductor, and the connection between mechanical injury 
and decentralisation may not be very obvious at the first glance. 

It has, however, been authoritatively established (ride J.E.E. 
Journal, Vol. LIII, Nos. 238 and 243) that the passage of leakage 
currents—such as would be set up between neighbouring faults 
caused by mechanical injury—softens the vulcanised bitumen, and 
this effect would naturally lead to the decentralisation to which 
you have referred. 

The somewhat drastic attempted remedy of stripping off the 
armour and relaying the de-armoured cables on the solid system 
was naturally attended by serious risks, as it involved forceful 
handling of heavy cables whose dielectric had already been seriously 
weakened physically as well as electrically by the effects of the 
above-mentioned leakage currents. Afrikander. 


Municipal Electrical Publicity. 


In Mr. E. P. Hollis's thoughtful and interesting communication 
on the above, he makes little of the uses of literature in connection 
with a publicity campaign; now, I have found by carefully 
watching the results of various means of getting electrical business 
in private houses, that a well-prepared pamphlet is productive of . 
excellent results, if such literature is drawn up in attractive style. 
on good class paper, by a good printer. Unfortunately the majority 
of brochures, &c., which we are able to get are rarely appealing 
enough to attract the attention of the private consumer, and it was 
here that the late Joint Publicity Committee really scored ; their 
publications were exceedingly well drawn up, especially so in the 


- earlier days dealing with only one subject at a time, and the literature 


multum in parro. Itis one of the commonest faults in the pre- 
paration of pamphlets to make the wording too lengthy; the 
average man will not wade through it, however well and correctly 
it may be written. A stylish picture with a few short, well- 
thought-out paragraphs, dealing with the essential points of what- 
ever one wishes to impress on the reader, easily readable and 
digested at a glance, printed on a two-page folder of a size con- 
venient enough to go into an ordinary business envelope, and 
posted with a penny stamp, is without doubt read and appreciated 
by everybody to whom it may be sent. 

It is a mistake to send more than one subject at a time, or to 
bombard the district frequently. Such mail advertising should 
be done in a very systematic way, careful records being kept of 
what class or subject has brought the best results ; and it is really 
surprising to observe, by examining such records, the number of 
inquiries that undoubtedly accrue directly from such mailing. | 
do not wish to convey that this alone should be used, as it is most 
necessary periodically to follow up-with a personal call ; but here 
comes the difiiculty..._In normal times it<is\of)very rare occurrence 
that one gan obtain a really systematic and conscientious man, who 
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has got his heart in his job, and of all the men for this class of work 
who have passed through my hands, I can only remember one who 
was worth more than he was paid. A man, to be really good. must 
be an enthusiast, and I am inclined to think that the word “ can- 
vasser” applied to such jobs does a great deal to stop men from 
adopting this very interesting, and far from monotonous, branch 
` of the electrical profession. It is not a door-knocking job by any 
means; in fact. the amount of domestic business obtained by 
direct canvassing on a ‘“door-to-door'’ method is not worth the 
time and trouble. The man should not be treated as a canvasser— 
he should be a representative of the supply company who is as 
interested in the prospective consumer as he is in the undertaking. 
He should be a trained engineer, with a bond behind his word. 

The department controlling such business development should 
have central offices, with a well-equipped showroom, not an array 
of all sorts and conditions of apparatus, so that the intending 
consumer is baffled in choosing, but a good selection of every 
apparatus which results have proved to be good ; that is to say, 
the electrical kettle recommended should be one of the two best 
makes, the stove the sane, and so on, so that the client can be 
advised at once of what the supply undertaking considers to be the 
best, and when such a piece of apparatus is out of date, it should 
be scrapped. How often one sees in electrical showrooms anti- 
quated models of utensils, &c., which should have been broken up 
long ago: and it is here that the local contractors could help. if 
they would, by suggesting, at periodical meetings, what, in their 
opinion, is best ; but, for some reason or other, there seems to be, 
except in the minority, no cohesion between them and the supply 
authority, though both are essential to one another. 

Mr. E. P. Hollis’s paragraph on introducing articles which 
consume a very small amount of current is very true: a vacuum 
cleaner, hair dryer, or a fan, consumes so little that, on first 
thoughts, it hardly seems worth while pushing them, but these 
small fry doa great deal to popularise the domestic uses of elec- 
tricity, and are a pleasing prelude to more productive business. 

In conclusion, the whole subject of publicity work in connection 
with an electrical undertaking is of such vast importance to busi- 
ness development, and its management, methods and results are 
such an interesting and absorbing subject. that I often wonder why 
more enthusiasm is not shown, or more encouragement given to us 


in England. A. G. Bostel. 
Croydon Electricity Supply, 
April 16th, 1917, 


Boiler-House Operation. 


Messrs. Otley and Pickles's paper, Table I, shows that the Rand 
Power Co. use large-unit, wide boilers, the average rating exceeding 
30.000 lb. steam hourly each. Table III shows the excellent load 
factors; and Table VI shows that at Rosherville, burning good 
coal, 3°35 Kw.-hour X 3,4114—viz., 11.429 B.TH.U. per. lb as fired, 
at 23°8 lb. per sq. ft. of grates. with fan draught, the steel-cased 
boiler with superheater and economiser, all in clean condition, 
gives 78°7 per cent. efficiency. 

As the Rosherville coal is stated to have about 15 per cent. ash, 
this test was presumably made with peas or nuts, which can be 
- burnt without wetting. But, for all fuels except peas and nuts, 
it is clearly shown that good combustion on chain-grates necessi- 
tates careful wetting of the coal as it descends the chutes from 
overhead bunkers, so that it is neither too dry nor too wet for the 
stokers. 

At Vereeniging, with the extraordinarily high load factor of 
674 per cent., the fuel averages only about 184 per cent. ash, but 
in the wetted [condition as fired, it is only 2°88 KWw.-hours—viz., 
9,825 B.TH.U. per lb.; and on this basis. the efficiency is 75 per 
cent., including economiser. but falls to 67°7 per cent. when the coal 
is dusty. It seems clear that on dry samples this coal would be 
about 11,000 B.TH.U. per lb., and on that basis the efficiency would 
naturally be much less. 

It is only in the small Brakpan station that low-grade fuel, 
averaging 27 per cent. ash, is burnt; but. with the exception of 
nuts and peas, all fuels burnt are artificially wetted to suit the 
stokers. 

It is interesting to compare these large-unit, steel-cased, cross- 
drnm boilers of the Rand Power Co. with the largest units of the 
same type in America,.viz. :— 


`~ 


Cross-drum, steel- Rand Power Co. Chicago. Essex, N.J. 
cased units. (as fig. 6.) Edison. P.S. Corpn. 
Inside width of furnace 21 ft. Oin. 24 ft. 10 in. 24 ft. 10 in. 
Number of tnbes P 45 x 14, 690 42 x 14, 588 42 x 16, 6M 
Length and diameter .. 11} ft. 3} in. 18 ft. 4 in 18 ft. 4 in. dia. 
Boiler heating surface.. 6,200 12,200 18,727 sq. ft. 
Buperheater _,, 2,333 2,400 1,711 ,, 
omiser b 3,610 6,566 7,750 ,, 
Coking arches .. 2each9 x 9ft. 2 each 104 ft. x 8 ft. None 
Stokers ... ae 2 chain-grates 2 chain-grates One 16-retort 
Grate surface 252 sq. ft. 273 sq. ft. Riley, no grates 


Any of these large-unit boilers can be properly compared with 
one-half of a double-ended boiler at Detroit; the latter is 
264 ft. inside width of furnace, with 53 tubes wide, 3} in. diameter, 
11,827 eq. ft., plus 1,200 sq. ft. superheater; no economiser used ; 
13-retort stoker with archless setting. With good coal burnt in 
dry condition, 76 per cent. efficiency is attained with no economiser. 

British practice with the LErith-Riley oontinuous-cleaning 
stokers, even when burning low-grade coal in dry condition, with 
as much as 24 per cent. actual ash by analysis, and about 9,500 
B.TH.U. per lb. on smaller units of various makes of boilers, shows 
that with this entirely underfeed combustion the boiler efficiency 
is 80 high that in most cases the economiser and induced draught 
fan are omitted us not worth while thus greatly simplifying the 
boiler plant, 


Where short-tube boilers are adopted, with small heating surface 
and water capacity for a given width and duty, the overhead 
economiser is generally retained ; thus for a 21-ft. boiler (of same 
type as Rand Power Co.'s units) in Lancashire, the 12-retort Erith- 
Riley stoker, with archless setting, is adopted to burn without 
wetting slack with about 20 per cent. actual ash, for 50,000 tb. 
hourly evaporation on boiler 45 x 18 tubes, 8,000 sq. ft. heating 
surface, with superheater and overhead economiser. 

At the Chicago Edison plant, with chain-grates, the fuel is 
wetted in the same way as the Rand Power Co.'s fuels ; but both in 
America and in England, the expert regulation for such watering, 
as well as the loss of capacity and the increased coal consumption 
it involves, are entirely avoided wherever the modern multiple-retort 
continuous-cleaning stoker is adopted, and this method is equally 
applicable to every make and size of water-tube boiler. 


Charles Erith, A.M.I.Mecb.E. 
London, E.C., April 16th, 1917. 


Fault Localisation. 


In reply to your correspondent’s query under the above heading. 
the following should give an accurate result. First couple up with 
a slide-wire bridge thus :— 


æ One faulty feeder. 
CD = Ist trolley wire. 
* EG = 2nd ,, í 
Obtain balance on the galvanometer. Secondly, couple up with 
the slide-wire bridge thus :— 


Obtain balance again on the galvanometer. 

The position of fault from the testing endis rı X AB/rs. This 
method obviates the necessity of knowing the resistance of the 
return wire. A simple loop method with one trolley wire will give 
a false result, as the trolley wire is of hard-drawn copper, and its 
resistance, according to its sectional area, cannot be compared with 
that of the cable under test. + 

This adaptation of Murray’s loop test should be confirmed by a 
drop-of-potential test to check any error, due to fault resistance, 
thus :— 


ijale R (A a F 


AB = No. | feeder. 
KL= No.2 ,, 


Reading No. 1, as connected gives drop A FK. 

Reading No. 2, galvo B to L, gives fault resistance. 

Then take similar readings from the other end; BL and AK 
should be the same. If not, subtract the mean of these from 
AFKand BFL. Then distance of fault from A = AFK xX length 


of AB(AFK + BFL). 
H. E. Blake, A.M.LE.E., 
. Mains Superintendent. 
Eastbourne, April 2nd, 1917. 


The I.E.E. Nominations. 


With reference to the question of the election of Mr. C. H. 
Wordingham to the Presidency of the Institution, the nomination 
seems to be especially impolitic at the present moment. Mr. 
Wordingham is engineer-in-chief to a Government department. 
Probably in the near future the Government departments will be 
drafting new regulations dealing with one or other of the sections 
of the electrical industry, and it is quite conceivable that the 
industry may not always see eye to eye with the Government 
departments. In such cases, how could Mr. Wordingham properly 
represent the industry ? , 

The Institution ought to exist for the protection of the industry, 
and to elect as president a Government official at the present 
time would be about as sensible as if a ratepayers’ pro- 
tection association chose as their chairman one of the clerks in 
the local rates collectors office. Would it not have been 
ridiculous for an Admiralty, official to have headed the 
deputation presenting the eee a cHes wy dety, alo hoa 
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few days azo waited upon the Reserved Occupations Committee, as 
the present President did? This would have meant that an Ad- 
miralty official would have taken the lead in arguing points agatnst 
the Admiralty and War Office representatives sitting on the other 
side of the table. If the new Board of Trade Electrical Committee 
have to be approached by the I.E.E., how could the President of 
the Board of Trade receive the paid official of another Government 
Department representing a critical and protesting deputation ? 
Now, more than at any other time, it is imperative that we should 
have a President unfettered by his official position who can be 
relied upon to do his utmost in support of our industry. To be 
placed in such an embarrassing position as Mr. Wordingham would 
have to occupy would obviously be unfair to Mr. Wordingham 


himself. 
L. L. Robinson. 
London, E., April 17th, 1917. 


— See A ee ai 


You may be interested to know that at a meeting of the 
Associated Municipal Electrical Engineers of Greater London, 
which took place last Monday, the question of the presidency of 
the I.E.E. was considered, and disappointment was expressed at 
the nomination of Mr. Wordingham, in present circumstances, 
especially in view of possible negotiations with Government 
departments, he being a Government official. It was decided to ask 
Mr, Chattock, of Birmingham, to accept an alternative nomination 
for the presidency, and a letter to this effect was dispatched. 
Unfortunately, he feels unable to act in the matter, but it is 
desired to place on record this expression of opinion, 

Edward Calvert, 
Hon, Secretary, Asxoviated Municipal Electrical 


Engineers ( Greater Londan). 
London. N., April 17th, 1917, 


THE ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. 


THE annual report of the Committee for the year ending December 
31st, 1916, states that for the second year in succession the annual 
festival did not take place, and there was again a serious falling-off 
in the contributions compared with the years in which the festival 
had been held ; but there was a satisfactory improvement in the 
receipts compared with the previous year. The income from con- 
tributions was £609, and the total income £944 ; the net income 
was £796, out of which grants had been made (amounting to £64), 
and £595 had been invested, bringing the total of the invested funds 
up to £8,711. Applications for relief were fewer, and every 
qualified applicant received assistance. The Committee expresses a 
hope that heads of firms will assiat the Institution by appointing 
collectors, and by bringing the advantages of membership to the 
notice of their staffs. 

The annual general meeting of the Institution was held on 
Monday last, April 16th, at the Institution of Civil Engineers. 
Mr. A. A. Campbell-Swinton presided, and after the minutes of the 
last annual general meeting had been read, moved the adoption of 
the Committee's Report and Accounts for the past year. Mr. 
Campbell-Swinton said that the accounts, on the whole. showed 
larger receipts and smaller expenses than in the previous year, but 
the differences were not very great. The grants paid during the year 
were less in number and amount than in-1915, owing largely to the 
lessened degree of unemployment last year. The Society not only 
provided for electrical people in case of need, but also laid itself 
out to find employment for them, and last year it had been 
exceptionally successful in this respect. There was a satisfactory 
increase in the subscriptions of members (from £93 to £150), 
but, unfortunately, there were no donations from life members 
and governors, owing to the financial conditions of the times. The 
total subscriptions had not varied greatly, being £270. as compared 
with £300. They had a credit balance of nearly £9,000—could 
they not, by a little effort, increase it to £10,000? With a view to 
inducing others to assist towards this end, he would set the 
example by contributing a gift of £100 tothe funds. It was true 
that the time was very unfavourable to the raising of subscriptions, 
as many professional men had been hard hit; but, neverthe- 
less, the attempt should be made. There was a considerable 
falling-off in income owing to the suspension of the festival ; 
in 1914 the net receipts were £3,127, while last year they were 
£796, the difference being accounted for by the omission of the 
-dinner. Moreover, as the Electrical Engineers’ Ball did not take 
place, the usual donation out of its surplus funds was not received. 
The Society dealt with the electrical trades in general, the Institu- 
tion of Electrical Engineers and other bodies having their own 
benevolent funds ; the Society provided for employés who did not 
belong to those institutions or to trade unions. Mr. Justus Eck, 
who had worked very hard for the Benevolent Institution almost 
from its inception. resigned at the last meeting, and they accepted 
his resignation with regret. : 

Mr. W. B. Esson, in seconding the resolution, referred to the 
great need of such an Institution, and pointed out that though it 
was not called upon last year to make many grants, immediately 
the war ended there would be a large demand for its assistance. 
He congratulated the chairman upon becoming a Life Governor, 
and said he would like to see the number of such increased from 
% to 20; every donation of £100 by a Life Governor went to build 


up their capital, and until a large capital sam was available they 
were hampered in granting pensions, to do which was one of the 
principal objects of the Institution. 

The secretary, Mr. F. B. O. Hawes, remarked that having in 
view the omission of the festival dinner, the finances of the Insti- 
tution were in a very favourable state, as the contributions of the 
members had increased from £93 to £150, and those of annual 
subscribers from £87 to £120, which was aleo a sign of strength. 
As donations they had not received any “plums `“ such as had 
fallen to them in previous years, but the total in comparatively 
small amounts had increased from £284 to £338. He cordially 
endorsed Mr. Esson’s appeal—to bring the investments up to 
£10,000; the electrical industry was doing very well indeed, and 
he appealed to the manufacturing branch to increase the invested 
sum to more than that amount. He hoped that Mr. Campbell- 
Swinton’s example would be followed by many who were able to 
do likewise. 

The report and accounts were adopted unanimously, and the 
chairman proceeded to the election of the Committee for the year. 

Messrs. Esson. Garcke. Gatehouse, Hunter, Ratcliffe-Small, Sir 
Ernest Spencer, and Messrs. Campbell-Swinton and L. Thurnauer 
retired by rotation, and were eligible for re-election, but Mr. 
Thurnauer did not wish to continue, and the chairman proposed 
that in his place Mr. George Sutton should be invited to serve on 
the Committee : this was agreed to. and the remaining members 
were re-elected. The hon. auditors, Messrs. Price, Waterhouse and 
Co.. were also re-elected, and votes of thanks were accorded to the 
hon. solicitors, Messrs. Sugden & Hextall; the indefatigable secre- 
tary, Mr. F. B. O. Hawes; to the Press, technical and other. for 
their assistance, and to the I.E.E. and the I.C.E. for accom- 
modation. 

Mr. E. Garcke moved a vote of thanks to Mr. Campbell-Swinton 
for his conduct of the meeting. and expressed the hope that his 
appeal would be widely read and his generous example followed. 
He would do all that he could to assist in securing the £10,000. 
The mecting then terminated. 


WAR ITEMS. 


Exports to China.—Further names of bodies and persons 
in China and Siam to whom exports may be consigned appear 
in the London Gazetle for April 17th. i 


Trading with the Enemy.—The ‘“ London Gazette ” for 
April 13th contains further lists of bodies and persons in the 
following countries with whom trading is prohibited :—Argen- 
tina, Bolivia, Brazil, Chile, Liberia, Netherlands, Norway, 
Persia, Spain, &c. 


Exemption Applications.—At Dover, the borough elec- 
trical engineer applied for exemption for his chief clerk, A. D. 
Axford (25), who has been placed, after being passed for 
general service, in Class C2 by the Special Medical Board. 
Four months were conceded. 

Before the Stroud (Glos.) Rural Tribunal, Messrs. Edwards 
and Armstrong, electrical engineers, of Cainscross, appealed 
for 18 men, all of whom are in charge of electrical stations 
in different parts of the country, most of which supply power 
to munition works. The Military Representative (Lieutenant 
Wood) said that the firm had given every possible assistance 
to the military authorities. At the outbreak of war they 
had 65 men in their employ, and they had been willing for 5) 
to go; that, he thought, was almost a record. Obviously, it 
was impossible to take all the men from this important work. 
and some he was prepared to pass until suitable substitutes 
could be obtained. The decisions were that three of the 
men should join up at once, and the others were put back 
for the provision of substitutes. 

The West Kent Appeal Court, on April 5th. considered a 
military appeal against conditional exemption held by six 
employes of the Chatham & District Light Railways Co. 
Appeals in respect of a storekeeper (29) and a driver (29) 
were allowed, and the others, relating to a clerk (31), an 
overhead lineman (25), and two motormen (both 29), were 
dismissed.. 

Before the Warwickshire Appeal Court, the Military ap- 
pealed against exemption granted at Warwick to T. W. Mum- 
ford (36, in Class B1). inspector and driver on the Warwick 
tramways. Two months, subject to substitution in the mean- 
time, were granted. ' 

At Horsham, exemption was sought by the electrical engl- 
neer to the U.D.C. for a junior assistant, aged 19, until a 
woman could be trained to take his place. Exemption was 
given until the end of May. l , 

At Hastings, a review was made for conditional exemption 
held by a night clerk (B1), the chief clerk and cashier (A 1). 
a fitter's mate (A1), a coach maker (C2), and a petrol car 
lighting worker (B1), employed by the tramway compans. 
The certificates of the night clerk and fitter’s mate were 
cancelled, and the other cases were referred to a conference 
between the Town Clerk, the Military Representative, and the 
company's representative. 

Before the Somerset Appeal Court, the Military appealed 
against exemption held by W. P. Short (28, in Class B1), 
managing clerk and spare switchboard attendant at the 
Taunton Corporation electricity works, The electrical engi- 
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ner (Mr. A. J. Howard) said that a man over military age 
had been tried, but he was of no use. The borough account- 
ant informed the Tribunal that he had no one whom he could 
transfer to replace Short, who was the connecting link be- 
tween his office and the electricity department. The applica- 
tion Was dismissed, but Mr. Howard was informed that the 
Tribunal would require good evidence that efforts had been 
made to replace Short if he was required after July 6th. 

At Aberystwyth, Mr. Perkins, manager of the Electric 
light Co., appealed for R. J. Jones (37), electrician. He 
entered the Army last July, but was sent back medically 
unfit. On going before the Medical Board again last Sep- 
tenber he was put in Class C2. Mr. Perkins said that, as 
tar as he knew, Jones was the only man working in the 
town at present as an electrician. Conditional exemption 
was conceded. 

At Maidstone, Mr. Oswald Jones, electrical engineer, ap- 
paled for W. Ħ. Brown (36), passed for general service. 
Mr. Jones stated that Brown was a skilled engineer, and had 
lor some time been engaged on important work. The Advi- 
wry Committee recommended that conditional exemption pre- 
viously granted should be withdrawn, and this was acted 
upon, and three months allowed. Mr. Jones also appealed 
tor È. Wicks *(28, general service), electrical engineer and 
armature winder, who, besides other work. maintains the 
electrical machinery at three important mills. The same 
decision as in the other case was given. 

At Coventry, a review was made of the cases of eigh 
employés of Messrs. Van Raden & Co., electrical storage bat- 
tery manufacturers, who held conditional exemption. Jt was 
stated that all the men appealed for were in certified occupa- 
tions, and that, owing to the nature of the trade, bovs and 
women could not be employed. Each was given two months’ 
exemption. 

At the South Yorkshire Appeals Tribunal, the Military 
Representative appealed against the exemption of two Don- 
caster tram drivers and a car-shed foreman. The Town Clerk 
appeared for the Corporation, and did not oppose in the case 
of the drivers, but put m a strong plea for the shed foreman, 
and in this case the militarv appeal was disallowed. 

The South Yorkshire Appeal Tribunal considered an appeal 
by the Military Representative against exemptions of three 
employés of the Mexborough & Swinton Tramways Co. The 
conpany’s representative said they were shutting down their 
Conisboro’ section, and had been forced to run a general 
half-hour service instead of one of ten minutes. If more men 
were taken the company would have to approach the Board 
of Trade with an intimation that they could accept no res- 
ponsibihty for whatever might arise. The Tribunal allowed 
the Military appeal in each case, but one of the men was 
civen grace to May 3lst. , 

At the Hull Tribunal. ıt was submitted that a tramwav 
motorman, Married, 37 years of age, was in a certified occu- 
ration. The age limit, it was stated, had been raised two 
vears, but was now only 27. The man had been classified 
Cl. and there was a great shortage of drivers. Capt. Chap- 
man: There are no women drivers?—No, women cannot 
handle the Hull cars. Capt. Chapman: J have seen women 
drivers elseewhere.—I understand the hand brake is the difti- 
culty on the Hull cars. Capt. Chapman : I think that would 
preent no difficulty to a woman if a Cl man can work it. 
Conditional exemption. was allowed. 


BUSINESS NOTES. 


Manufacture of Telegraph Apparatus in Spain.—It is 
announced from Madrid that, owing to the difficulty of obtaining 
telegraph apparatus from abroad owing to the war, the manufacture 
of Hughes apparatus has lately been taken up on a small scale, but 
with good results, in the workshops of the Director-General of 
Communications. It is also announced that under the wis of a 
Bilbao syndicate a new company has lately been formed with the 
utie La Compania Iberica de Telecomunicacion, to establish works 
ın Madrid (18 Pareo del Rey) for the manufacture of telephone and 
‘leyraph apparatus both for the ordinary and wireless rysteims. 
It is added that the new undertaking is also interested in a project 
‘or the eatablishment of a system of wireless telephonic communi- 


vation thronghont Spain. . 


Dissolutions and Liquidations.—ANcHOR ELectric Co., 
LTD. -A meeting is teo be held on May 18th, at 5. Lincoln's Inn 
Fields, W.C., to hear an account of the winding up from the 
\quidator, Mr. T. T. Rankin. 

MILLER ANTI-FricTION METAL Co., LTD.—A meeting is called 
for May 22nd at 3. Gore Street, Manchester, to hear an account of 
the winding up from the liquidator, Mr. A. Hennings. 

Brynoz Low-PRESSURE SUPERHEATER SYSTEM, LTD. — This 
company is winding up voluntarily, with Mr. F. Morse, 1 and 2, Great 
Winchester Street, E.C., as liquidator. 

Low-PRESSURE SUPERHEATING, LTD.—This company is winding 
up voluntarily, with Mr. F. Morse, as above. as liquidator. 


Trade Announcement. — THe L.P.S. Execrrican Co. 
has removed to 14, Howick Place, Westminster, S.W. 


Catalogues and Lists.—CAMBRIDGE SCIENTIFIC INSTRU- 
MENT Co., LTD., Cambridge.—Three illustrated lists as follows :— 
No. 134, describing the Cambridge measuring microscope for work- 
shop use; No. 191, dealing with the Cambridge thermo-couple 
potentiometer ; and No. 912, relating to the H. & M. recording and 
index thermometers. 

SPRAY ENGINEERING Co., 93, Federal Street, Boston, U.S.A.— 
Bulletin, No. 501, illustrating and describing in condensed form 
their Spraco system for cooling condensing water, for washing and 
cooling electrical machinery, and other Spraco developments. 

BRITISH THOMSON-HoUston Co., LTD.. Rugby.— Descriptive 
list No. 3,265 (eight pages), giving illustrated particulars, weights, 
dimensions, &c., of motor-control panels for A.C. circuits. 

MESSRS. GRAHAM & LatnamM, LTD., 104, Victoria Street, 
London. S.W.—Illustrated list (No. 3) of signalling instruction 
instruments, showing some developments in signalling apparatus. 
Copies will be sent on application. , 

“Z” ELECTRIC LAMP MANUFACTURING Co., LTp., Southfields, 
S.W. I8. — Card giving prices of special stocks of electrical 
accessories, 


Holophane Illumination Calculator.-—-An ingenions 
device under this title has come to hand from Mrssrs. HOLOPHANE, 
LTD., of 12, Carteret Street. S.W. It consists of a three-page folder, 
strongly bound, and fitted with a revolving disk caloulator, which 
takes into account foot candles, lumens, area of space illuminated, 
height above working plane or street surface, and the type of Holo- 
phane prismatic glass refractor employed. Now that illuminating 
engineering has been brought to so advanced a stage of scientific 
development, the calculations involved are somewhat complex and 
intricate,and theadventof this time-saving deviceshould becordially 
welcomed by engineers and contractors. Full instructions for the 
use of the calculator are provided, together with tables showin the 
relation of lumens to the wattage of lamps, foot-candle intensities 
recommended for a large variety of cases, the different types of Holo- 
phane glassware. and definitions, all most conveniently arranged. 
It is published at 2s. 6d., and should prove extremely useful. 


For Sale.—The Borough of Salford Electricity Depart- 
ment invites offers for the purchase and removal of a Desrumaux 
type water-softening and filtering plant, and two Mather & Platt 
pressure filters. For particulars, see our advertisement pages to-day. 


Book Notice.—“ Scientific Papers of the Bureau of 
Standards.” No. 297, “ A Study of Electromagnet Moving Coil- 
Galvanometers for Use in Alternating-Current Measurements.” 
Washington : Government Printing Office. 


LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.—The Electricity Committee having 
considered a report made by Mr. Neville Applebee, the borough 
electrical engineer,.on the recent conference on the linking-up of 
electrical undertakings in Lancashire and Cheshire, has resolved to 
take no action in the matter at present. | 

The Electricity Committee has decided that a minimum charge 
of 7s. 6d. per quarter be made to all consumers of electricity, and 
that all motor rentals be increased by 25 per cent., and the charges 
for delivery and fixing doubled, and that increased charges be made 
for sundries. - . 


Australia.— The engineer-in-chief of the Sydney Board 
of Water Supply and Sewerage has recommended that £2,370 be 
expended in providing an electrical pumping plant, with transmis- 
sion line, &c., to amplify the power at No. 2, Upper Cordeaux dam 
in connection with the South Coast towns` supply. 

In connection with the Order in Council granted by the Queens- 
land Government to M . J. ond. of Bundaberg, for the 
installation of an electric Jightin power plant in the town of 
Gayndah, an extension of time frgh two to three years has been 
granted. 

A similar concession has been approved in the case of the 
installation proposed for Dalby. 


Barnes.—The electrical engineer has submitted a report 
on the question of obtaining a bulk supply of electricity from the 
London and South-Western Railway Co. The engineer also reports 
having considered the question of installing furnaces suitable for 
dealing with coke breeze fuel, and finds that some little economy could 
be effected by this class of fuel provided the relative values remained 
constant. The cost of equipping a pair of small boilers would be 
approximately £150, and if the guarantees were sustained there is 
little doubt that the cost of installing would be repaid on the 
economy effected in a short period. The Committee recommended 
that one boiler should be equipped at first, which, if proving satis- 
factory, the work on the other boiler should then be carried out. 
The recommendation was approved. 


Birmingham.—The annual report of the Birmingham, 
Tame and Rea District Drainage Board mentions that, in con- 
nection with a proposed additional supply of energy, it had been 
decided to install step-xp transformers, with a view to trans- 
mitting at a higher pressure, in preference to increasing the copper 
section of the lines. The alterations would be carried out without, 
interfering with the work of the Board, which ts entirely dependent 
on clectric power, 
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Burton-on-Trent,— Loan REFUSED.—Regarding the 
application for a loan of £25.000 for the electricity undertaking, 
the L.G.B. has informed the T.C. that as the proposed expenditure 
was not required for national purposes, it did not see its way to 
sanction a loan at the present time. 


Faroworth.— At a meeting of the Council held last week, 
it was decided, after a long discussion, to restart the destructor 
works. 


Kilmarnock. Netw PLant.—The Corporation Electri- 
city Committee has accepted offers for plant in connection with 
extensions, at an approximate cost of £46,000. 


London.— Por.ar.—The Electricity Committee has had 
under consideration the urgent necessity for extending the 
generating plant to meet next winter's demand. In view of the 
fact that the cost of extensions at the present time would exceed 
pre-war cost by at least 50 per cent., negotiations have proceeded with 
the L.C.C. for linking-up with the Greenwich tramway generating 
station, and, failing agreement with the L.C.C.. the Committee has 
under consideration alternative schemes submitted by the engineer. 
Whether interchange of supply with the L.C.C., or the installation 
of a new generating set be adopted, the erection and equipment of 
@ new sub-station will be necessary, and the engineer has sub- 
mitted the following estimates :—Erection of new sub-station. 
£3,000 ; cable, ducts, and two E.H.T. feeders, £9.581 ; two 1,000-Kw. 
converters, switchgear, &c.. £9,162 : mains, £7.200; total, £29,015. 
The Committee recommends the approval of these extensions. 

LEWISHAM.—The Guardians have received a letter from the 
South Metropolitan Electric Light and Power Co., Ltd., making 
application for a further increase in the rate paid by the Guardians 
fox electric current. The Board decided that, during the con- 
tinuance of the war, a further increase of 5 per cent. be allowed. 


Londonderry.— Negotiations have heen taking place 
between the T.C. and North of Ireland Shipbuilding Co. in refer- 
ence to the terms for a future supply to the shipyard, so far 
without success. It was explained that the question involved the 
installation of a new plant, at a cost of £26,000, and the shipyard 
would be the only consumers. There was a difference of opinion 
as to the estimate of running costs in particular, and it was there- 
fore agreed to appoint an expert to go into the question of tariff, 
&c., and with a view to arriving at some agrecment with the firm. 
A small Consultative Committee was also appointed. 

A L.G.B, inquiry was held last week by Mr. P. C. Cowan, chief 
engineering inspector, on the application of the Corporation to 
borrow £35,500 for the extension of the electric lighting system to 
the garden suburb, which is being erected for the accommodation 
of shipyard workers, and for the supply to the yard.— Belfast 
News Letter. 


Midhurst.—The B. of T. has extended the Midhurst and 
District Electric Lighting Order, 1914, for one year. 


Montrose.—Pustic Licutinc.—Under a new agreement 
between the T.C. and the Electric Lighting Co. for the public 
lighting of the town, the charge per annum will be £611, against 
£830 under the previous contract, for full-time lighting, and £286, 
against £575, under the restricted lighting. 


Pembroke (Dublin).—Strert Licgutrnc.—The Urban 
Council has decided on a scale of public electric lighting varying 
from 2} to 4 hours nightly up to September 21st. instead of the 
total prohibition of light previously decided upon. 


Richmond-on-Thames.—The Richmond (Surrey) Electric 
Light and Power Co., Ltd., asked the T.C. that the provisions of the 
agreement of .January 20th. 1913, confirmed by the Richmond 
(Surrey) Electricity Supply Act, 1913, as to the price charged for 
electric current may in the present abnormal conditions be modified, 
owing to the increased cost of coal. labour, and transport. Nego- 
tiations ace proceeding with regard to the matter. 


Southend-on-Sea.—In a repo of the Electric Light 
and Tramways Committee, it is pointed out that the profits of both 
undertakings have been considerable during the past five years, 
and that there is an urgent necessity for additional generating 
plant. 

Southport.— Year's Workinc.—The annual report of 
Mr. A. ‘Black, the borough electrical engineer, shows that the 


number of units supplied to private consumers was 2,059,590, an 
increase of 100,076; but the units supplied to the Corporation 


tramways decreased by 10,674.. The year’s working showed a net. 


profit of £2,682, an increase of £469 on the previous year. 


St. Helens.—Loan Sanction.—The Electricity Com- 
mittee has received the sanction of the L.G.B. to the borrowing of 
£710 for enlargement of the boiler house. €4,456 for a water-tube 
boiler, £634 for a mechanical stoker, and £6.20U for mains and 
switchgear. ; 

The Electricity Committee has decided that the charge for elec- 
tricity, both for power and lighting. be increased as from April lst, 
1917, by 30 percent., in lieu of 20 per cent. as at present. 


‘Tasmania.—A hydro-electric scheme is being con- 
sidered by the town of Scotsdale ; the proposal is to add a generator 
to the waterworks plant on the Brid river, and a report is to be 
obtained on the scheme. | 


Wolverhampton.—PRoposeD Extenstons.—The Elec- 
tricity Committee has reported on the extension of plant necessary 
to meet the growth in power load, pointing out that early Jast year 


it was decided to install a 5,000-Kw. plant complete, but that 
definite applications have come in for much larger supplies, and 
that one firm alone will require continuous use of the 5,000-Kw. 
plant referred to, which is now being completed. The Committee 
therefore recommends that, subject to official sanction, a further 
extension, at an estimated cost of £67,100, be put in hand. This 
will include a 5,000-Kw. turbo-alternator, with boiler plant, 
cooling towers, pipes, switchgear, &c., also a new boiler-house wing 
with bunkers, to house the two proposed boilers. 

At a monthly meeting of the T.C.. on Monday evening. the 
report was unanimously adopted. The Council also adopted the 
recommendations of the Electricity Committee to purchaæ 
2,650 yards of land adjoining the electricity works, together with 
canal basins, retaining walls, &c., from the Birmingham Canal 
Navigations, and to lay a high-tension cable to a certain works. at 
an expenditure of £2,200. 

ELECTRIC VEHICLES.—Three electric vehicles are being pur- 
chased by the Electricity Committee, two of 3} tons capacity at 
£855 each, from Messrs. Mossay, and one, also of 34 tons capacity. 
for £1,220, from the General Vehicle Co. 


_ TRAMWAY and RAILWAY NOTES. 


Australia.—In view of the abnormal conditions prevailing 
owing to the war, and the difficulty experienced in securing 
material, the Minister of Public Works has decided to recommend 
the Cabinet to agree to the request of the South Melbourne City 
Council to extend the time for the completion of the electric tram- 
way line from Patterson Street to Princes Bridge for a further 
period of three years. The line should have been completed by 
November this year.—-Velbourre Age. 


Dartford.— Messrs. Balfour, Beatty & Co., Ltd., have 
applied to the B. of T. for an extension of time until August Ith. 
1919, for the completion of the tramways authorised by the Order 
of 1911. 


e 
Huddersfield.— The had weather of the Easter. holiday 
period resulted in a decrease of £577 in the local tramway receipts 
for the five days of the holiday, the total being £2,862, as against 
£3,439 last year. 


likeston.—Trauway PurcHase.—The Derbyshire C.C. 
has decided to ask for leave to present an objection against a Bill 
promoted by the Notts and Derbyshire Tramway Co. for power to 
purchase the tramways belonging to the Ilkeston Corporation, and 
any other tramways that can be worked in connection with any of 
the company’s undertakings. 


Lancashire.—FEMALE EMPLOYES AND Boxus.—Tram- 
way working costs will be increased as the result of the award 
made by the Committee on Production in the recent application by 
female employés on 14 Corporation and company tramway systems ' 
in Lancashire and Cheshire. The request was for a war bonus of . 
6s. 6d. per week, and the Committee has awarded 3s. 6d. per week | 
to those over 18 years of age, and 2s. a week to those under that .. 
age. The award dates back to the first full pay week after March : 
12th, and between 4,000 and 5,000 women and girls are affected. |> 
The districts concerned are Manchester, Salford, Oldham, Rochdale. 
Accrington, Ashton-under-Lyne, Birkenhead, Bolton, Bury, Stock- i 
port, Warrington, Wigan, Hyde. Preston, Mossley, Stalybridge, and , 
Dukinfield. Previous advances since the war are included in th: ; 
amount, and in Manchester and Salford the award will mean an 
increase of 1s. 6d. for women and 1s. for girls. 


Leeds and Bradford.—Despite the lack of railway f 
facilities, the Easter tramway receipts at Leeds and Bradford— jf 
especially Bradford—have fallen off this year, the reason being 
the wintry weather. The total of the Leeds receipts was £6.6%. 
as against £6,702 last year for the four days. The Bradford 
receipts dropped from £6,953 to £6,097 for five days. 


Walsall.—The manager of the tramways has reported as 
to experiments he has made with:a trolley reverser, and has been 
authorised to fix the apparatus at the termini. 


TELEGRAPH and TELEPHONE NOTES. 


New York Telephones.—The report of the New York 
Telephone Co. for 1916 shows a gross revenue of $57,005,569. è 
gain of $7,376.019 over the preceding year. The net income 
amounted to $15,002,260, against $11.250,700, to which was sdde 
$5,014,168 derived from investments and $590,826 misoellaneow 
earnings. After dividends were -paid a balance of $7,265.31 
remained, a total $3,463,000 larger than:in 19]5.—7Z. and T. Age. 


The Bell System.—The annual report of the Americal 
Telephone and Telegraph Co. and associated companies shows thai 
in round numbers. the total operating revenues of the Bell systes 
were $264,600,000,.an increase of $30,151)000 avèr the year before 
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Depreciation and maintenance consumed $84,556,000, an increase of 
$8,797,000 ; traffic expenses consumed $53,719,000, an increase of 
$7,963,000 ; commercial expenses, $25,699,000, an increase of 
$2,116,000; general and miscellaneous expenses, $11,902,000, an 
increase of $853,000 ; taxes assignable to operations, $14,916,000, 
an increase of $1,915,000. 

The “total gross income” was $79,353,000, an increase of 
$9,787,000 over 1916. Out of this $22,114,000 was paid for interest, 
rents, &c., leaving $35.160,000 for dividends and over $22,000,000 
to be carried into surplus. Approximately $6,000,000 was paid to 
the employés as additional compensation to cover abnormal working 
conditions and living expenses of the year. 

The Employés' Benefit Funds aggregated at the end of the year 
$9,151,000, and in the last four years the expenditures from these 
funds have amounted to $5,611,016. Pensions are paid to 284 
former employés. Benefits were paid last year in 18,760 cases. 
There were 10,646 accident cases, of which comparatively few were 
serious, and the payments on these were $557,979. Death benefits 
of $157,077 were paid to the dependent relatives of 182 employés. 

Employés of the Bell system who were in military service on the 
Mexican border were allowed full pay for the first three months 
of their absence, and thereafter full pay less the amount they 
received from the Government. These allowances aggregated 
$234,194. | 

The statement of the American Telephone and Telegraph Co. 
shows that its expenditures are only for the maintenance of the 
central administration of the whole Bell system, and that its 
receipts are from its investments in its associated companies, the 
payments of these companies towards the maintenance and 
expenses of the central administration, and the earnings of the 
long-distance lines. 

The net earnings of the American Telephone and Telegraph Co. 
for the year were $44,743,376, which is $3,625,889 more than for 
the previous year. The interest charges were $6,730,099, and the 


dividends, at the regular rate of 8 per cent. per annum, were - 


$31,122,187. Of the resulting balance there was carried to reserves 
$2.500,000, and to surplus $4.391.090. The capital stock of the 
company outstanding was $395,603,600, and the number of stock- 
holders (of whom the majority are women) was 70,555. In addition, 
there are 43,000 employés of the Bell syatem who have purchased 
stock and are paying for it out of their wages. 

An unusually large number of improvements have been intro- 

duced in cable, switchboard, sub-station and other apparatus, 
resulting in economies and advances in service of great public 
value. 
' The number of telephone stations on December 31st, 1916, was 
9,847,192, an increase during the year of 695,971, of which 577,380 
were owned by the Bell companies, and 118,591 were Bell con- 
nected stations. The total mileage of wire for exchange and toll 
service was 19,850,315 miles, an increase of 1,344,770. Fifty-eight 
per cent. of the wire mileage is underground, and 2,682,910 miles 
were toll wire. The number of daily telephone connections 
increased to an average of 29,420,000, or at the rate of 9,789,700,000 
a year, which is approximately 190 calls for every man, woman 
and child in the United States.. T. and T. Age. 


The Mackay Companies.—The report of the Mackay 
Companies states that the year 1916 has been a year of extraordinary 
prosperity in the United States, and the trustees have under con- 
sideration the advisability of increasing the dividend upon the 
common shares from 5 to 6 per cent. per annum. The long-distance 
telephone business transacted by the Postal Telegraph-Cable Co. 
has increased greatly during the past year. It is a “ by-product,” 
being transmitted over wires which are used at the same time for 
telegraph purposes. It is remarked that * out of the dark back- 
ground of the war, the value and stability of the submarine cable 
property stands out prominently. The service which it is rendering 
is inestimable. In the prime factors of secrecy, speed, and accuracy 
it has no rival. Its position is strengthened, rather than weakened, 
hy the results of wireless telegraphy. 
to believe that the wireless can ever render a service as reliable as 
that of the submarine cables.” During the past year a large portion 


of one of the Commercial Cable Co.’s main cables was renewed in 


deep water, the expense thereof being paid out of the company’s 
revenue. For the year ending February Ist, 1917, the receipts 
from investmenta in other companies were $1,683,265, and the 
expenses $56,800, the dividends paid on the Mackay Companies’ 
preferred shares being $2,000,000 and on the common shares 
$2,069,020, leaving a balance of $557.446, which was carried 
forward. The assets of the companies amounted to $93,293,745.— 
T. and T. Age. 


U.S. Wireless. —The radio station built for the United 
States Navy Department near San Diego. Cal., is now in regular 
service. The plant is nominally rated at 200 KW., operates on the 
Poulsen system, and is the most powerful thus far put in service. 
The aerial is carried by three 600-ft. self-supporting steel towers 
placed in a triangular position. This is the third in the chain of 
navy high-powered radio stations, of which Arlington was the first 
and Darien the second. Pearl Harbour and Cavite are the next 
two in the progreasive development, and these will have apparatus 
. of much higher power than that installed at San Diego. The arcs 
for Peatl Harbour and Cavite weigh 65 tons each, and are the 
largest and most powerful pieces of radio apparatns ever built. All 
of these stations are being constructed by the Federal Telegraph 
Co. and operated on the Poulsen system. 

Testa carried out at the end of January resulted in the main- 
tenance of strong and continuous communication over 12-hour 
periods hetween the station of the Marconi Wireless Telegraph Co. 
of America at Chatham, Mass., and that of the English Marconi 


There is no reason’ 


Co. at Carnarvon, Wales. The signals received at Chatham from 
Carnarvon were from three to eight times as strong as those 
received from any other European station. —7. and T. Age. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia — MELBOURNE.—May 23rd. Victorian Rail- 
ways Department. Twelve months’ supply (8,250) of incandescent 
electric lamps as ordered.* 


Dundee.—April 21st. Corporation Electricity Depart- 
ment. Steelwork in floors, &c.. and straining screens, guide rails, 
&c., at No. 2 pump-room at Carolina Port. Schedules, &c., from 
General Manager and Engineer. 


London.— HamMersmity.—aApril 25th. B.C. Electricity 
Department. Induced-draurht fans, mechanical stokers, boiler 
feed pump, centrifugal pump and strainer for condenser. See 
“ Official Notices ” April 13th. 


Manchester.— April 24th. Corporation Tramways Com- 
mittee. Hard-drawn trolley wire. General Manager. 


South Africa, — JonANNESBURG.—April 30th. Muni- 
cipal Council. 10,000 traction carbon brushes, 63°5 x 35 x 12°56 mm.* 


May 21st. Municipal Council. Gear wheels for tramcars. Con- 
tract No. 241.* 


[* Specifications may be seen at the Department of Commercial © 
Intelligence, 73, Basinghall Street, London, E.C. ] 


CLOSED. 
Bedford.—T.C. Accepted tenders :— 


B.T.H. Co., Ltd.—Switchgear, £1,650. 

J. P. Hall & Son, Ltd.—Feed pumps, £340. 

T. & T. Vicars.—Coal-handling plant, £718. 

Robert Jenkings.—Stores buildings (electricity works), £759. 


Chester.— Board of Guardians. Messrs. F. J. Jones and 
Co., at £587, for equipping the House with electric light. 


Heckmondwike.—-Electricity Committee. 1,000 tons of 
Askern slack coal, Messrs. Armitage & Co. 


London. — STOKE Newineton.— The Highways and 
Sewers Committee recommends the acceptance of the tender of 
Mr. C. Spreadborough for the installation of electric power plant 
for chatf-cutting and corn-crushing at the Council's stables 
(exclusive of the supply of the machines). 

PoOPLAR.—Electricity Committee. Tender recommended for a 
1,000-Kw. rotary converter, at £3,074, G.E. Co. 


Wolverhampton.—T.C. Accepted tenders :— 


Gibbons, Dudley.— Platform, handrailing, stairway and ladder to form the 
operating floor for the new turbo-alternator, £220. 

Chloride Co.—Ironclad Exide battery for the delivery van, £142. 

George Waller & Son, Stroud.—Special automatic self-cleaning water 
screening plant, £269. 

Mossay & Co., Ltd.—Two 34-ton electric vehicles, £855 each, 

General Vehicle Co.—One 3h-ton electric vehicle, £1,220. 


FORTHCOMING EVENTS. 


a 


institution of Mechanical E rs.—Friday, April 20th. At6p.m. At 
the Institution of Civil Engineers, Great George Street, S.W. General 
meeting. Presidential address. 


Junior Institation of Engineers.—Monday, April 23rd. At 7.30 p.m. At 
, Victoria Street, S.W. Honorary Members’ Lecture, on ‘‘ Some Applica- 
tions of Radio Activity,” by Prof. H. T. Davidge. 
Friday, April 20th. Paper on “Gas Turbines,” by Mr. 8. E. Hutson. 
Saturday, April 21st. At6.30p.m. At the Holborn Restaurant. Third 
Bohemian concert, in aid of St. Dunstan's Hoste! for Blinded Soldiers. 
(Midland Section).—Friday, April 20th. At the Imperial Hotel, 
Temple Street, Birmingham. Paper on ‘Water Softening, by Mr. 
O'Callaghan. 


Royal Institution of Great Britain.—Thursday, April %@th. AtSp.m. At 
bemarle Street, Piccadilly, W. Lecture on “Industrial Finance After 
the War—its Financial Needs: How they can best be met '’ {Lecture II). 


Institution of Electrical Engineers.—Thbursday, Apri) 26th. At 6p.m. At 

the Institution of Civil Engineers, Great George Street, 8.W. Paper on 
u High-tension Overhead Transmission Lines,” by Mr. G. V. Twiss. 

(Birmingham Local Section) — Wednesday, April 35th. At 7 p.m. 
At the University, Edmund Street. Paper on *“‘High-tension Overhead 
Transmission Lines,” by Mr. G. V. Twiss. 

(Yorkshire Local Section).—Wednesday, April 25th. At? p.m. At 
the Philosophical Hall, Lecds. Discussion on “ Wayleaves,” with intro- 
ductory paper by Mr. C. Vernier, Annual genera) meeting. 


Belfast Association of Engineers.—Thursday,Aprib Rth. At 7.45pm. At 
the Municipal Technical College. Annual gencral-mecting, 
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NOTES. 


A New Source of Platinum.—According to the Bulletin 
of the Siberian Engineers’ Society, on the platinum fields of the 
Nizhni -Tagilsk Mining Circuit, the mining engineer, V. N. 
Tchorzhevsky, has begun the first experiments in the world on the 
extraction of platinum from dunite. The experiment promises to 
be exceedingly interesting. The platiniferous nature of dunite has 
long ago been observed, and the presence of the metal is apparently 
connected with the existence in the rock of chrome iron ore, on the 
abundance of which the greater or lesser content of platinum in 
the whole dunitic mass depends. All this was known before, but 
was rather of scientific interest : and it is only now that the investi- 
gation of the dunites for platinum on a wide scale is being under- 
taken, in order to prepare a plan for utilising the immense reserves 
of dunitic rocks which in the Nizhni-Tagil district alone occupy an 
area of 11°7 sq. miles. The method of extraction adopted is the 
simple grinding under runners of the rock, and the collection of 
the chromitic slack, and then a fresh grinding of the latter in 
order to leach the pure metal finally from it. The chromitic slack 
remaining after washing the platinum sands being scrupulously 
cleared of all visible platinum, yielded with an experimental 
grinding by runners, in the month of March. when it was still 
impossible to deliver dunites to the factory, over 200 oz. of metal 
out of 9.720 lb. The grey slack, which consists chiefly of nde- 
composed dunite obtained from the dredges when washing platinum, 
yielded 2°6 zolotniks of metal from 3,600 1b. 


Galvanometers for A.C. Measurements.—A new publica- 
tion of the Bureau of Standards (Scientific Paper No. 297), entitled 
* A Study of Electromaynet Moviny-Coil Galvanometers for Use in 
Alternating-Current Measurements.” gives the results of an investi- 
gation of alternating-current galvanometers of the separately 
excited, iron-cored, electrodynamometer type. It is shown how the 
operating constauts (the sensitivity, period, and damping) depend 
upon the construction constants, upon the excitation, and upon the 
electrical constants of the moving-coil circuit. These relations are 
given in such a manner as to facilitate the design of instruments 
to have definite operating constants under the conditions of use. 
Four instruments with sensitivities up to 15 mm. per microvolt 
are described, and the results of tests with frequencies up to 2,100 
cycles per second are given. Those interested may obtain a copy 
by addressing a request to the Bureau. 


The Optophone in Operation. — At the Selenium 
Laboratory, on March 28th. Dr. Fournier d'Albe gave a demonstra- 
tion of optophone reading before a small company. The 
demonstration was interesting, as being the first which has shown 
the reading of small type by ear. As a test passage, a leading 
article from the Times was chosen. The inventor was blindfolded, 
and given the article. which he inserted in the optophone, and he 
then slowly but accurately began to spell out the sentences. 
The reading was achieved without an error. The speed attained 
was not more than three words a minute, but Dr. Fournier d'Albe 
believes that by practice a considerably higher speed can be 
attained. The line-changing mechanism places an outside limit of 
25 words on the reader's progress. To use the optophone students 
have to learn its alphabet, which is a kind of musical adaptation 
of the Morse alphabet. There are sound dots and dashes. but these 
are combined with a range of musical notes falling within the 
compass of an octave. The sounds are conveyed to the ear by a 
receiver.— The Times. 


Ministry of Munitions and Tramway Materials.— 
According to the Juurnal of the Tramways and Light Railways 
Association, the following important, Instruction has been issued 
by the Priority Department, dated April, 1917 :— 

“ I am directed to inform you that in order to enable the British 
tramway companies (the maintenance of whose service is of 
importance from the point of view of the production of munitions 
of war) to replace orders for steel and copper required atrictly 
for maintenance purposes only, without referring each case to the 
Ministry of Munitions, it has been decided to allocate a priority 
reference number to each company. This will entitle such orders 
to be dealt with under Priority Instruction 5. With regard to 
steel, this Instruction does not cover requirements for new plant 
or renewals, nor does it include heavy repairs to track or buildings, 
but is intended for a limited supply of rolled plates, sheets, tires, 
axles, blooms, biliets, forgings, and castings. It should be noted 
that high-speed steel, crucible tool steel, manganese steel. and 
malleable castings cannot be obtained except on special application 
to this department, and the permit number and reference of this 
Instruction must not be used for orders of that class. The 
Instruction with regard to copper, brass, and copper alloys is 
intended to cover only the most urgent repairs essential to main- 
tain your existing plant, and no request for more than | cwt. of 
copper can be applied for under this permit. Copper pipes of all 
kinds are excluded. 

“It is a condition that every three months detailed returns of 
the total quantity of copper, brass, and copper alloys obtained 
under this permit be submitted to this department. 

‘The priority number assigned to your tramway company is 
Sub. , which must be quoted on each individual order you 
place with your manufacturers, as follows:— - 

“ Ministry of Munitions’ Permit Number and Priority 
Classification Sub. 
“Signed, &c., 
‘For Deputy Controller. 
“ Priority Department.” 


Inquiry.— Makers of the “ Limpet ” plug are asked for. 


Technical Education in Australia.—We are indebted to 
Mr. H. R. Harper, city electrical engineer of Melbourne, for parti- 
culars of a scheme of technical training which has been adopted by 
the City Council in connection with its electricity supply depart- 
ment, with a view to raising the standard of efficiency in the 
technica] branch of the service. The scheme comprises a system of 
apprenticeship, with provision for technical training, and a system 
of scholarships whereby the most promising of the junior engineer- 
ing staff may be able to gain valuable experience in one or other of 
the workshops of the best British electrical manufacturers. 

It is proposed in future to restrict entrance into the department 
to boys who have completed a course at one of the Junior Technical 
Schools. which are really Continuation Schools, having special 
courses of study to fit boys for the trades to which they are to be 
apprenticed. 

The number of apprentices required each year in the electricity 
supply department will be about eight. The period of appentice- 
ship will be five years, and a condition will be that during the 
first three years apprentices shall attend evening classes, the 
Council paying the fees. 

The apprentice who each year of the three years’ period of tuition 
may be adjudged by the city electrical engineer first in order of 
merit, will be awarded a prize ranging from £5 in the first year to 
£10 in the third. The coat to the Council in fees and prizes under 
this scheme will amount to £120 per annum, which amount the 
Committee considers will be amply repaid by the attracting to the 
service of a higher grade of youths who ultimately will become 
more efficient workmen. 

In considering applications for employment in the department 
as junior engineering assistants, a great deal of weight is attached 
to the claims of those who have had training abroad. There are, 
however. few local men who can afford to obtain that training. It 


is therefore proposed that each year the Council shall send one of 


these juniors to Great Britain for two years’ experience in approved 
electrical manufacturing works. The members of the staff to 
receive this special training will be chosen as a result of an 
examination of their technical knowledge and of their progress in 
the department. 

It is recommended that the Council provide the successful 
candidate with the sum of £50 to cover his return fare, and an 
allowance of £1 per week during his two years’ absence to supple- 
ment his earnings while at home. 

Each successful candidate would be required to enter into an 
avreement with the Council to return to Melbourne at the end of 
the term of two years. the Council undertaking to employ him as 
engineering assistant for the term of from one to three years. at 
the salary ruling for such a position in the department. The cost 
of this system of travelling scholarships would amount to £150 per 
annum. The Committee feels that. as in the case of apprentices, 
this expenditure will also be fully justified by ensuring amongst 
the staff a growing number of officers who will have had the 
benefit of this valuable training. Assurances have already been 
received from some well-known works that they will be glad to 
receive young Australians of high calibre and give them every 
opportunity of gaining an insight into the latest developments in 
the design and construction of electrical plant. The object of the 
Committee in submitting these proposals is to offer such facilities 
as will attract to the Council’s service the best of the young men 
available in the community. 

It is certainly an admirable and enlightened scheme, and should 
prove highly beneficial to the electricity department, as well as to 
the boys and men who are fortunate and worthy enough to receive 
these privileges. 


Fatalities. At an inquest at Dukinfield on John Nash, 
labourer, at the Hartshead Chemical Works, who died as the result 
of an electric shock whilst handling a lamp, a witness stated 
that the firm had not an electrician ; they had been to the Labour 
Exchange. and the éngineer had tried to get one, but could not. 


` and they had to use the labour available. Mr. R. Blackmore. 


engineer to Stalybridge. Hyde, Mossley. and Dukinfield Joint Elec- 
tricity Board, thought the lampholder had been brought in contact 
with one of the supply wires. A verdict of “‘ Accidental death ` 
was returned. 


No-Lighting Rate.— The argument that it was ridiculous 
to have to pay a lighting rate, when owing to the war restrictions 
there had been no lights, was advanced by Marie Elvin. of Ains- 
worth. who was summoned to the Bury County Police Court last 
week for non-payment of a lighting rate of 15s. She said there 
had been no lights at all for 18 months, the bulbs being removed. 
It was stated that the Parish Council was under an agreement 
with the power company, and the greater part of the amount was 
for the equipment, and only a small amount for light. The rate 
had been reduced by half. An order for payment was made. 


A German in Shanghai Power Station.—The Times 
Shanghai correspondent states that early in April a German 
ex-Marine, formerly at the Legation in Pekin, was caught inside 
the Shanghai electric power station in suspicious circumstances. 
(Was he repairing the A.E.G. turbo plant ?) He was being tried in 
the mixed Court, when the Dutch Consul-General claimed juris- 
diction, and the man was handed. over to him, and ultimately 
acquitted after a secret trial in German, held in a private German 
house, two German Consulate officials assisting., The corres- 
pondent says that much public indignation hasbeen aroused. 
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Electrolytic Zinc Smelters.—Smelters are being erected 
near Hobart, Tasmania, for the production of metallic zinc by the 
electrolytic process. It is hoped that metallic zinc will be pro- 
duced by the beginning of August next. By the time the whole of 
the works are completed, from £750,000 to £1,000,000 will have 
been spent upon them.— Board of Trade Journal. 


German Substitutes for Copper in Electrical Work.— 
The Herue Generale de l Electricité gives a summary of a lecture 
given at Frankfort dealing with substitutes which are being or 
could be used in Germany in place of copper. As long ago as the 
end of 1914 the Germans replaced many of their copper conductors 
with aluminium, zinc, iron, kc. In many cases zinc is too brittle, and 
it is affected by temperature variations. Although thesedisadvantayes 
are got over to a great extent by using pure metal, the low me- 
chanical strength and low melting point are serious obstacles in 
the way of its adoption. Cables have been manufactured with 
steel or iron cores and stranded with zinc wire. so that these 
mixed" conductors have both the mechanical strength of iron 
and the high conductivity of zinc. Bus-bars are made in long 
lengths of zinc. With certain’ grades of zinc it has been possible 
to get cables which, when laid, have the same qualities as copper 
conductors. For instance, a wire 1 to 2 mm. in diameter can be 
twisted 20 times round a rod | mm. in diameter. When zine con- 
ductors are laid direct in the ground they should be covered with 
impregnated paper and a lead sheath. 

Iron has been tried, successfully, especially for railway and 
tramway conductors. On the Berlin-Lichterfelde line the copper 
tail bonds have been replaced by covering the ends of the raile 
with a layer of zinc on the Schoop system. 

For smaller work zinc and iron have competitors in aluminium, 
magnesium, and alloys such as electron (10 per cent. aluminium, 
91 per cent. magnesium), which is non-magnetic and easy to 
machine, magnalium, and duralumin. 

Lamp sockets have been made of cast-iron. and liquid starting 
rheostata and lamp fittings of iron, zinc, or wood. In measuring 
instruments copper. disks are replaced by aluminium, and the 
magnets, instead of being of tungsten-steel, are made of chrome- 
steel, which is only slightly less magnetic. 


Zinc has been tried for winding generators and transformers. , 


and with partial success ; A.C. motors wound with zinc wire have 
an output varying from 40 to 60 per cent. of that of copper-wound 
machines. With transformers, zinc decreases the output by about 
2; per cent. 

For lubrication a mixture of oil and graphite has been suggested 
in place of oil, as have also water and dextrin, and even solutions 
of potash. 

Ceylon graphite, used almost exclusively before the war for 
carbon brushes, has been replaced by Bavarian graphite, which, 
suitably treated, gives a 97 per cent. product, which is sufficient 
in practice. 


Electric v. Oil Power on Farms.—An agricultural 
correspondent in the Autocar asks : “ Are we right in thinking so 
much about tractors?” pointing out that there are objections to 
mechanical ploughs on heavy land, and that the great thing is to 
keep every heavy implement off the land. He says: “ My idea has 
always been that you ought to have a central electric power station 
which, with the aid of cable to each field, movable or permanent, 
would work every implement except, perhaps, a hoe. The dream 
may be impossible of fulfilment, owing to expense.” He goes on 
to point out that, in addition to ploughing. there are a number of 
following operations on the land which cannot be performed by 
the tractor. It is unsuitable for reaping, and inthe last damp 
harvest. the wheels pressed into the land so much that the evil 
was seen after the ploughing, and will be seen in the crops. 
There is obviously scope for invention in the matter of cultivating 
land with as little injury to it as in the case of horse-drawn 
implements. à 


The Bakerloo—Watford Railway Extension.— Elsewhere 
in this issue we publish a short illustrated article on the Bakerloo- 
L. & N.W. electric train service which was opened to the public 
on Monday last, and which the technical Press had an opportunity 
of sampling on the occasion of a trial run during the preceding 
week. Of the trial run we will only say that the users of this 
route will enjoy a measure of comfort and celerity far in advance 
of that usually obtaining under steam operating conditions. 

The new service represents the first occasion on which tube 
rolling stock has been regularly employed on a main line railway ; 
but, owing to the abnormal times, the stock employed is such as 
wuld be obtained from the existing tubes lines for temporary use. 

Pus this reason, it will be noted that some modification of the 
eytipment of the motor-cars. which were built for use on the 
ential London third-tail route. has been nevessary, in order to 
wap them for use with the insulated return rail employed on the 
Buka@loo and L, & N.W. routes. l 
i Afomewhat novel feature of the ronte, not mentioned elsewhere. 
Chat the running lines beyond Queen's Park pass through the 
eee thua rendering such lines available for car storave at 
mygnht. 

The past winter has severely tried electric railways in the open, 
by reason of the ice skin which forms on the conductor rails 
during frosty nights, thus preventing the shoes from making the 
necessary contact with them, and one of our views show the sleet- 
brush which is being tried on this route, witha view to overcoming 
the trouble. | 


Appointment Vacant. — Working electrical engineer 
(5(8.), for the Holmfirth U.D.C. electricity undertaking. See our 
advertisement pages to-day. 


~ 
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U.S. Car-lighting Association—Eight of the largest 
manufacturers in America of electric lighting and engine-starting 
sets for petrol motor-cars have just joined together in the forma- 
tion, at Toledo, of the Equipment Association, the object of which 
is to draw up and work to a standard set of “ service’ reports and 
forms for “ service station” work. Most of the manufacturers 
of such apparatus for motor-cars run in connection with their 
business what is known as a “service department,’ whoeé purpose 
it is to assist users in keeping their appliances in good working order, 
and it is with the view of working to a uniform plan that the new 
Association has been organised. 


Marine Engine Builders Wanted.—It is announced in 
the Press that the Shipping Controller would be glad to hear from 
any engineering firms in the United Kingdom not usually engaged 
in building marine engines, who would undertake this class of 
work. They should state their possibilities. Further, the Con- 
troller would be glad to know of any schemes for establishing new 
shipbuilding yards in any parts of the country. Letters should be 
auldressed to the Shipping Controller, St. James's Park, S.W. 


A Bonus System at Work.—A telephone operator passed 
on to a foreman the message : “Tell Fritz S. that his wife has 
been found dead in bed.” On receiving the messa:re. and being 
told that his work might be dropped right where it was, Fritz 
replied : ‘‘ Vots de use. I don't can do her no goot now, undt, 
pesides, I vill lose mine bonus ! “—Jndustrial Management. 


Institution and Lecture Notes.—Diesel Engine Users’ 
Association.— At the March meeting of the Association, a set of 
rules was discussed, and, after a few amendments had been avreed 
to, they were unanimously adopted by the Association. , 

Mr. John Milton gave some particulars concerning a curious case 
of failure of the high-pressure air delivery, which occurred in a 
compressor attached to a Diesel engine at High Wycombe. 
Apparently the trouble was caused by the introduction of a new 
high-pressure delivery valve. but the actual fault could not be dis- 
covered, and it was found necessary to replace the high-pressure 
delivery valve formerly in use before the air compressor could be 
got to work again satisfactorily. : 

Some particulars were given to the meeting concerning a tar oil 
which was being introduced on the market as suitable for use in 
Diesel engines. 

Mr. R. W. Lyle drew attention to a blast rerulator which could 
de fitted between the compressor and the engine, and which 
rendered the use of a blast bottle unnecessary. 

Royal Society of Arts.—On Wednesday last, Mr. H. M. Thornton 
read a paper on `“ The Application of Coal Gas to Industry in War- 
Time : its National Importance.” Prof. W. G. Fearnsides is to 
deliver two lectures (April 30th and May 7th) on “ The National 
Shortage of Iron Ore Supplies.” On May 9th, Prof. W. Ripper will 
deal with ‘‘ Works Organisation and Efficiency.” . 

Institution of Electrical Engineers.—At a meeting of the 
NEWCASTLE LOCAL SECTION on Monday last, the chairman (Mr. 
H. W. Clothier) announced with regret that one of their members, 
Second-Lieut. H. Alyar, who joined the Forces about three months 
ayo, had died in hospital. The Committee had had under con- 
sideration a report as to the training that was being given to dis- 
abled soldiers and sailors at the Cowen Home to fit them to take 
employment in the electrical industry. The Committee had decided, 
in accordance with the practice followed since the war began, that 
there should be no Local Section dinner this year, and suggested 
to the members that the money which they would in times 
of peace have paid for the dinner should be, instead, sent to the 
secretary of the Cowen Home as a subscription ; those who felt they 
‘were able to subscribe more would give according to their 
conscience. 

Mr. C. Vernier then read his paper on “ Wayleaves.” 

Greenock Electrical Society.—At the annual general meeting, 
the reports of the secretary and treasurer were adopted, and office- 
hearers were elected : Hon. president, Mr. H. Ferrier ; president, Mr. 
S. James: vice-presidents, Messrs. D. Angus, G. Macdonald, and 
W. B. Smith; bon. treasurer, Mr. W. M’'Gibbon ; hon. secretary, 
Mr. W. Love. 


Decimal Coinage and the Metric System.—At a meeting 
of merchants of the City of London, on Wednesday last. a resolu- 
tion was passed to the effect that. in view of the great advantayes 
which would accrue to British commerce with foreign countries 
from the ure of the decimal system, it was desirable that steps should 
be taken to secure its immediate adoption. 

A meeting of the Castle Baynard Ward Club was held, on the 
same day, to discuss the metric system of weights and measures. 
Sir Vansittart Bowater, who presided. mentioned that not only 
had the City made great headway with the adoption of the systein 
in the past few years, but every Chamber of Commerce of which 
he was aware had passed a resolution in its favour, while many 
trades and professions had similarly expressed their approval. A 
resolution Was pussed to the effect that steps should be taken to 
secure the immediate adoption of the decimal system, so that it 
might be in operation at the conclusion of the war. 


Prohibited Exports from Countries Abroad.—The Sup- 
plement to the Board of Trade Journal of April 19th contains 
a complete lists of articles which, according to the latest information 
received by the Board of Trade, are prohibited to be exported to 
various destinations from British India, Canada. New Zealand, South 
Africa, Newfoundland, Egypt, Malta, Cyprus, Mauritius and Ceylon, 
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Volunteer Notes.—First Lonpon ENGINEER VOLUN- 


TEERS.— Headquarters : Balderton Street, Oxford Street, W. 


Orders for the Week, by Lieut.-Colonel Clay, V.D., Commanding :— 
Monday, April 23rd.—Technical for Platoon No. 9 at Regency Street. Squad 
and Platoon Drill, Platoon No. 10. Signalling Class. Recruits’ Drill, 6.30—8. 
wee 4pril 25th.—Instructional Class, 6.15. Platoon Drill, Platoon 

o. 2. or ; 
Thursday, April 26th.—Platoon Drill, Platoon Nos. 5 and 6. Ambulance 
Class by M.Q., 6.90. Signalling Class. , 

Friday, April 27th.—Technical for Platoon No. 10, Regency Street. Squad 
and Platoon Drill, No.9. Recruits’ Drill, 6.90—8.90. _ 

Baturday, 28th.—N.C.O.’s Class, 2.45, under Captain Bentley and the 
Instructor of Musketry. — l 

Sunday, April 29th.—Special work at Bombing School. 
Junction Station (City and S.L. Railway), Tube, 9.45 a.m. 


(By order), MACLEOD YEARSLEY, Captain and Adjutant, 


Parade, Clapham 


OUR ‘PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—Mr. Jonn Senior, acting elec- 
trical engineer to the Ilkley U.C., has been appointed engineer 
and manager, at £250 per annum. 

The Wolverhampton T.C. has increased the salary of Mr. 
C. BgLLHOUsF, boiler-house superintendent at the electricity 
works, from £180 to £230 per annum. 

Mr. H. A. GREAVES, assistant mains engineer at the Shef- 
field electric supply department, was presented with a roll- 
top desk by his colleagues upon leaving to take up a position 
with Messrs. T. H. Watson & Co. The presentation was 
made by Mr. S. E. Fedden. 

The Dundee Corporation Electricity Committee has decided 
that Mr. BisHop, Mr. Lams, and Mr. Rew receive a bonus of 
£50 a year for the extra work done while the engineer (Mr. 
Richardson) was with the Forces. The department has saved 
£300 on the engineer’s salary by his Army pay, so that the 
bonus will not cost the department anything. 

General.—Mr. Jonn O. McLennan, Professor of Physics at 
the University of Toronto, has accepted a seat on the British 
Board of Inventions. 7 

Dr. ALEXANDER GRAHAM BELL, inventor of the telephone, 


was presented with the Civic Forum Medal of Honour for : 


distinguished public service, at a meeting of the Civic Forum, 
New York, on March 21st. 

_At ena ooa Parish Church, on April 12th, the mar- 
riage took place of Mr. Huao StepuHens, of Northainpton, of 
the Premier Accumulator Co., and Miss Mary Elizabeth Pen- 
dered. From the employés of the Premier Accumulator Co., 
Mr. Stephens received a silver inkstand and brasses. 

At an informal gathering on March 6th, Mr. G. M. Sicuen 
was the recipient of a chronometer presented by members of 
the London erection department of the British Westinghouse 
Electric & Manufacturing Co., Ltd., as a token of their regard 


and esteem, on the occasion of his leaving to take charge of - 


ghe erection work in Scotland. 


Roll of Honour.—Sergeant LESLIE SMITH, of the Australian 
Force, who is reported killed in action, went to Sydney some 
five years ago to take up an appointment as electrician. He 
had been three times in hospital. He served his apprentice- 
eae as an electrician with Messrs. Thompson Bros., of Black- 

urn. l 

Corporal W. H. Towntey, King’s Own Scottish Borderers, 
of Wilmslow, Manchester, who has been killed in action, was 
formerly engaged as an electrician at Stockport and Wilm- 
slow. At the Battle of [Loos he gained the Croix de Guerre 
of France. 

The Times reports that Captain STANLEY J. SNOWDEN, 
Middlesex Regiment, reported killed on March 26th, aged 25, 
was educated at Heddon Court and at Harrow. On leaving 
Harrow he trained as an electrical engineer at Faraday 
Ha and later obtained an appointinent on the L. & N.-W. 

ailway. 

Corporal Jonn McKenzir, Essex Regiment, on the works 
staff of the Western Electric Co., has fallen in action. [ast 
year he gained the Military Medal. l 

Second-Lieutenant ARTHUR ANNAN JOHNSTON, R.E.A., for- 
merly in the G.O. Department of the India-Rubber, Gutta- 
Percha & Telegraph Works Co., Ltd., Silvertown, died of 
wounds on April 16th. | 

Obituary.—Mr. Rospert Youna.—The death has occurred 
o an Robert Young, electrician, of Oldham, at the age 
of 63. 


— 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


tring 


Lancashire Electrical Engineering Co., Ltd.—Equitable 
charge on Volt Works, Ashton-under-Lyne, dated March 20th, 1917, to secure 
all moneys due or to become due from company to Union Bank of Man- 
chester. 


Cambridge Electric Supply Co., Ltd. (36,457).—Capital, 
£100,000 in £10 shares. Return dated March 14th, 1917. 9,911 shares taken 
up; £89,199 paid. Mortgages and charges: £30,000 first mortgage debentures 
and one debenture with bankers to cover £15,000. 


Crampton & Co., Ltd. (109,328).—Registered April 29th, 
1910. Capital, £2,500 in £1 shares. Return dated March 22nd, 1917. All 
shares taken up; £2,500 considered as paid. Mortgages and charges: Nil. 
Registered office: 73, Queen Yictoria Street, E.C. 


Cross & Cross, Ltd. (105,754).—Capital, £5,000 in £1 
shares. Return dated December 31st, 1916 (filed April 3rd, 1917). All shares 
taken up; £155 paid; £4,845 considered as paid. Mortgages and charges: 
£600. ‘ 


S. Bornett & Co., Ltd. (89,565).—Capital, £2,000 in £1 
shares (1,000 pref.). Retyrn dated March 5th, 1917. 757 pref. and Sv 
ord. shares taken up; 21 per share called up on 757 pref. and (5s. premium) 
£1 5s. per share on 200 ord.; £1,007 paid; £750 considered as paid on 750 
ord. ortgages and charges: Nil. 


City of Buenos Aires Tramway Co. (1904), Ltd. (82,214). 
—Capital, £1,240,000 in £5 shares. Return dated March Ist, 1917. All shares 
taken up; £1,240,000 considered as paid. Mortgages and charges: £74,000. 


Fred Danks, Ltd. - (122,376).—Capital, £30,000 in £1 
shares. Return dated March 28th, 1917. All shares taken up; £30,000 paid. 
Mortgages and charges: Nil. 


Dynamic Electrical Co., Ltd. (104,436). — Capital, 
£100, in £1 shares. Return dated December 3lst, 1916. Seven- shares 
taken up; £7 paid. Mortgages and charges: Nil. 


Crossley Bros., Ltd. (51,970).—Capital, 73,700 in £l 
shares (403,390 pref. and 570,310 ord.). Return dated March 13th, 1917. All 
shares taken up; £278,200 paid on 278,200 ord; £695,500 considered as paid 
on 125,190 pref. and 570,310 ord. Mortgages and charges: Nil. 


Electrical Industries Development Co., Ltd. (89,461).— 
Capital, £25,000 in £1 shares (20,000 preft and 5,000 ord.). Return dated 
December 31st, 1916: 9,007 pref. and 5,000 ord. shares taken up; £4,007 
paid on 4,007 ord.; £10,000 considered as paid on 5,000 pref. and 5,000 ord. 
Mortgages and charges: Nil. 


W. E. Dove & Co., Ltd. (72,630) Capital, £3,500 in 
210 shares. Return dated March 12th, 1917. shares taken up; £2,000 
paid; £1,200 considered as paid. Mortgages and charges: £800. 


Charing Cross, West End & City Electricity Supply Co., 
Ltd. (29,122).—Capital, £2,100,000 in 130,000 pref., 130,000 ord., 80,000 City 
Undertaking pref., and 80,000 City Undertaking ord. shares of £5 each. 
Return dated March 29th, 1917. 80,000 pref., 80,000 ord., 80,000 City Under- 
taking pref., and 70,000 City Undertaking ord. shares taken up; £1,200,000 
paid on the pref., ord., and City Undertaking pref.; £350,000 considered as 


paid on the City Undertaking ord. Mortgages and charges: £1,087,178. 
(gana a a a aa a a e a a 
CITY NOTES. 
The directors of the Accumulatoren 
Swiss Fabrik Oerlikon recommend the payment 
Electrical for 1916 of a dividend at the rate of 20 per 
Companies. cent., as in 1915, and propose an increase 


in the share capital from £48,000 to 
£66,000. 

The directors of the Gotthardwerke A.G. fur Elektrotech- 
nische Industrie, of Bodio, in which German as well as Swiss 
firms are interested, recommend the payment of a dividend 
of 15 per cent. for 1916, as contrasted with 10 per cent. in 
the preceding year. 

The Elektrizitate Gesellschaft Alioth, of Basle, which be- 
longs to the Brown-Boveri group, and is now-solely an invest- 
ment company, reports gross profits of £22,000 for 1916, as 
contrasted with £19,000 in the preceding year. The net 
profits are £13,800, as in 1915, and the dividend on the 
ordinary share capital of £240,000 is at the rate of 5 per 
cent., as in the previous year. ` 

The Schweizerische Ges. fur Elektrische Industrie, of Basle, 
which is an investment company having interests also in 
undertakings situated in belligerent countries, reports gross 
profits of £124,000 for 1916, as contrasted with £173,000 in 
the preceding year, on an ordinary share capital of £800,000. 
After defraying the interest on the loan capital of £2,400,000, 
the balance is absorbed by general expenses and taxes, where- 
as in 1915 the net profits of £49,000 permitted of the distribu- 
tion of a dividend at the rate of 5 per cent. 

The accounts of the Aluminium Industrie, A.G., of. Neu- 
hausen, indicate net profits, including the balance brought 
forward, amounting to £682,000 for 1916, as compared with 
£379,000 in the preceding year. It is intended to pay a 
dividend at the rate of 20 per cent. on the paid-up capital 
of £1,050,000, as compared with the same rate on £840,000 
in 1915, and to transfer £346,000 to the fund for fully paying 
up the shares, as against £140,000 devoted to this purpose 
in 1915, there thus remaining to be made only a further 
apiropaauon of £4,000 in order to pay the shares up in 
ull. 


Willans and 
Robinson, Ltd. 


The accounts for 1916 show, after 
payment of debenture interest, provision 
for depreciation of plant and machinery, 
and re-valuation of stocks, and allowances 
to employes on active service, a net profit of £20,090. As in 
the previous year, special provision has been made on account 
of new outlays, and the exceptional wear and tear arising 
from conditions connected with war output. After paying 
the dividends on * A.” and “B” preference stocks, and 
annual interest on funding certificates outstanding, a divi- 
dend of 10 per cent. is recommended on the ordinary shares, 
leaving £12,140, of which £10,463 is to be put to reserve fund, 
and fhe balance of £1,677 is to be distributed amongst the 
holders of “B” stock and ordinary shares in manner pro- 
vided by the Articles. The business has largely increased 
during the year, and its resources have been fully employed 
on important work. Major P. M. Peters has retired from the 
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board. The loss of Mr. Leslie Robertson (for five years a 
director) in the Hampshire, is also recorded in the report. 
The profit for the half-year: ended De- 
Clyde Valley cember, 1916, was £59,162, plus £15,456 
Electrical brought forward. After adjusting interest, 
Power Co, and transferring £25,000 to contingency 
fund for depreciation, &c., bringing it up 
to £192,500, transferring to special reserve £6,920, paying 
the preference dividend (£9,000), and a dividend of 14 per 
cent. on the ordinary shares (free of income-tax) £7,500, 
there is to be carried forward, subject to Excess Profits Duty, 
£5,797. The plant and mains have been maintained in 
eflicient repair out of revenue. The new power station at 
Clyde's Mill, near Cambuslang, has been in operation since 
November last, and it has now been found necessary to 
order a duplicate of the plant already installed there in order 
to meet the demand for power next winter. Col. C. M. King 
has retired from the board, and Mr. R. Robertson (Strain 
and Robertson, consulting engineers to the company) has 
been elected in his place. 


The Lloyd Dynamo Werke, A.G., of 
German Bremen, which undertaking was formed at 
Electrical the end of 1915 with an ordinary share 
Companies. capital of £50,000, reports net profits of 
£2,400 for 1916, most of which amount has 

been carried forward. 

The financial statement of the Deutsche Kabelwerke, A.G., 
of Berlin-Lichtenberg, indicates gross profits of £65,000 for 
1916, as compared with £35,000 in the previous year. Includ- 
ing the balance forward, the net profits are returned at 
£31,000, as against £35,000, and the directors propose a divi- 
dend at the rate of 8 per cent. on the ordinary share capital 
of £262,000, this contrasting with 6 per cent. in 1915. 

The directors of the Elektrochemische Werke, Bitterfeld, 
whose shares are almost entirely in the hands of the A.E.G. 
group, propose to raise the rate of distribution on the old 
shares for £275,000 from 10 per cent. in 1915 to 12 per cent. 
in 1916, whilst 7 per cent. is to be paid on the new shares 
for £75,000. The operation of the company’s works con- 
oe to be leased to the Griesheim-Elektron Chemical 

or 

The accounts of the A.G. Miz und Genest, Telephon und 
Telegraphenwerken, of Berlin-Schoneberg, show that £39,000 
has been placed to depreciation in 1916, as against £40,000 in 
the preceding year, leaving net profits of £86,000 and £132,000 
in the two years respectively. The directors recommend the 
payment of a dividend at the rate of 18 per cent., being the 
same as in 1915. 

The Ver. Isolatoren Werke, A.G., of Berlin-Pankow, in 
which the Berlin Electrical Undertakings Co. is largely inter- 
ested, reports an increase in the gross profits of £12,000 in 
1915 to £79,000 last year, of which £3,900 and £37,000 have 
heen applied to depreciation in the two years respectively. 
The net profits have risen from £600 to £15,000, and the 
dividend for 1916 is at the rate of 20 per cent. on share 
capital of £50,000, as compared with no distribution in 1915. 

The report of the Ges. fur Elektrische Hoch und Untergrund 
Bahnen, of Berlin, states that the number of passengers 
carried increased from 69,542,000 in 1915 to 78,700,000 last 
year, at the end of which the traffic had reached approxi- 
mately the normal level of the last year of peace. It is ex- 
plained that the principal reason for the augmentation was 
to be found in the progressive restriction in the omnibus and 
motor-cab services, thus causing a diversion to the elevated 
and underground railway. . The former overcrowding of the 
trains was now to be avoided as far as possible by accelerating 
the services. The growth in the traffic was accompanied by 
a considerable expansion in the working expenses for wages 
and raw materials, and this fact and other burdens caused 
by the war brought about a further decrease in the net 
profts. An improvement in this respect was not to be ex- 
pected in 1917, especially as the cost of labour and materials 
had again increased, and would presumably continue to a 
large extent also after the war, and the only remedy lay in 
an advance in the fares. The net profits amount to £124,000, 
as compared with £168,000 in 1915, and the dividend on the 
ordinary capital of £3,000,000 is at the rate of 3 per cent., as 
compared with 4 per cent. in 1915, 44 per cent. in 1914, and 
6 per cent. in 1913. 
ea During 1916 labour conditions were 
Northern General increasingly difficult, owing to the need 

Trans of men for the Forces, and the omnibus 

Co., Ltd. services had to be further curtailed, 

although the demands made upon the 
company for travelling facilities were heavier than ever. 
(wing to increasing costs of operation, fares were increased. 
Sharea held by the company in the Gateshead, Tynemouth, 
and Jarrow Companies stand in the books at a cost of 
£392,296, and the dividends for 1915 were £23,726. For the 
year the above three companies set aside for reserves and 
renewala £25,219, and their total funds amount to £169,860. 
The company’s revenue for 1916 was £35,756 (plus £5,777 
brought forward). and after providing for administration ex- 
penses, deducting £4,274 for loan and debenture interest. 
providing £5,515 for renewals, £1,410 is put to sinking fund 
for debenture redemption, 6 per cent. is paid on the prefer- 
ence shares, and 6 per cent. on the ordinary, leaving to be 
carried forward £6,689. 


Canadian General Electric Co., Ltd.—The report for 1916 
shows that a gross profit of $2,225,912 was earned, which 18 
in excess of any previous year in the history of the company. 
$408,887 has been reserved for depreciation of buildings, 
machinery and patterns, and in addition $631,603 has been 
reserved for the amortisation of munitions planta and equip- 
ment, leaving a net profit of $1,155,420. From this amount 
$779,843 has been paid in dividends, leaving a surplus for the 
year of $405,577. This surplus, added to last year’s balance, 
inakes a total of $1,112,606, from which $500,000 bas been 
transferred to reserve, bringing the amount to the credit of 
reserve account to $3,500,000, and leaving $612,696 to the 
credit of profit and loss. During the year the mortgage 1n- 
debtedness on properties purchased has been reduced from 
$1,367,751 to the sum of $114,513. 

Midland Electric Corpn. for Power Distribution, Ltd.— 
The trading revenue for 1916 was £112,856, and the profit 
£65,646. The balance to the credit of the net revenue account, 
alter payment of debenture interest, is £33,152, plus £5,982 
brought forward. ‘There is put to depreciation of plant and 
machinery £9,773, writing off of commission and expenses of 
issues of debentures and shares, and expenses during con- 
struction £38,615, transfer to debenture premium redemption 
account £500; balance £24,226. After paying 6 per cent. on 
the preference shares and 5 per cent. on the ordinary, there 
is carried forward, subject to provision for Excess Profits Tax, 
£11,802. The net capital expenditure for the year in respect 
of plant, mains, transformers, &c., was £30,916. To provide 
for this outlay, debenture stock to a total nominal value of 
£45,600 was sold. 

British Westinghouse Electric & Manufacturing Co., Ltd. 
—Net profit for 1916, £199,346, plus £44,632 brought forward. 
There is written off patents, goodwill, &c., £25,000; special 
depreciation of plant, machinery, &c., £44,243; additional - 
reserve for employers’ liability, £10,000; 74 per cent. pref. 
dividend, £75,000; carry forward, £59,735. There have been 
charged against revenue the usual expenses for -maintenance 
of works, plant, &c., and in addition there has been applied 
to depreciation of the same items an amount of £91,144, 
which includes the special suin above referred to of £44,204 to 
cover abnormal wear and tear of plant due to war conditions. 
The position under the Finance and Munitions of War Acts 
being still uncertain, the amount carried forward is larger. 
Meeting: April 26th. | 

Woking Electric Supply Co., Ltd.—The revenue for 1916 
was £21,185 (against £20,331 for 1915), less expenses £11,609. 
Including the amount brought forward and income-tax accu- 
mulations, the balance is £10,342. Out of this, debenture and 
loan interest absorb £2,583, 6 per cent. pref. dividend £3,000, 
there is put to depreciation and renewals £2,000, to reserve 
£500, 5 per cent. dividend is to be paid on the ordinary shares, 
and £638 carried forward. Consumers, 2,101, against 2,131; 
lamps connected, 119,237, against 106,360. Owing to con- 
tinuous growth of the business, the directors are still looking 
towards issuing further debenture stock and ordinary shares. 
Units generated 1,400,106, against 1,285,940 in 1915; units 
sold, 1,165,975, against 971,541. : 

Marconi Wireless Telegraph Co. of America.—The report 
states that the operations show, before allowing for reserves, 
a net income of $336,040, as compared with $288,994. Re- 
ceipts for message tratic with ships show an increase for the 
year of 9 per cent. over the previous year. The income from 
investment of surplus funds, amounting to $98,107, decreased 
$6,524. After setting aside all reserves, the net profit 
amounted to $259,855, an increase of 46.56 per cent. This 
amount has been added to the surplus, increasing that 
account to $801,776 at December 3lst last, and the reserve 
set aside at that date against depreciation amounts to $439,716. 
—Financial Times. 

Oldham, Ashton & Hyde Electric Tramways, Ltd.—The 
revenue for 1916 was £37,008 (compared with £34,822 in 
1915), and the expenditure (including £1,504 for debenture 
interest and £1,500 placed to provision for renewals account) 
was £25,004 (compared with £25,062), leaving a net profit of 
£11,503 (compared with £9,760). There is to be placed to 
reserve £5,002; 5 per cent. is paid on the cum. pref. shares; 
a dividend on the ordinary shares of 6 per cent. is to be paid, 
carrying forward £2,752. 

W. T. Glover & Co., Ltd.—The directors recommend 
dividends for 1916 at the rate of 5 per cent. on the cum. pref. 
shares, and 6 per cent. on the ord. shares. After allocating 
£6,500 to debenture redemption funds and transferring £15,000 
to reserve funds, a balance of £22,025 remains to carry for- 
ward, subject to Excess Profits Duty, the amount of which 
is not yet ascertained. 


Yorkshire (Woollen District) Electric Tramways.—The 
report for 1916 states that the revenue amounted to £76,140, 
an increase of £4,547. . After deducting all expenses charge- 
able to revenue and setting aside £5,100 to renewals fund, a 
dividend at the rate of 5 per cent. per annum on the ordinary 
shares is recommended, carrying forward £3,487. 


Aldersley & Wilmslow Electric Supply, Ltd.—During 1916 
the total lamp connections increased from 1,092 kw. to 1,133 
kw. The profit was £2,815, against £3,064 in 1915. £1,242 
was brought forward. Interest on debentures and loans ab- 
sorbs £1,691, £1 200 is to be put to reserve fund, and £1,166 
is to be carried forward. 
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Melbourne Electric Supply Co., Ltd.—At an extraordi- 
nary general meeting called for April 23rd, a resolution will 
be submitted issuing 70,000 preference shares of £5 each at 
present unissued as 7 per cent. first cum. pref. shares, ranking 
pari passu with the 30,000 7 per cent. first cum. pref. shares 
of £5 each already issued. 

Monte Video Telephone Co., Ltd.—Interim dividend for 
the half-vear to January 3lst at the rate of 5 per cent. per 
annum on the preference shares, and © per cent. per annul 
on the ordinary shares. 

Fairbairn Lawson Combe Barbour, Ltd.—Nct profit of 
£7,807, as compared with a loss for 1915 of £4,241. The 
directors do not see their way to recommend any dividend on 
the ordinary shares. 

La Plata Electric Tramways Co., Ltd.—After placing 
£3,000 to the reserve fund, there is a credit balance of £10,048 
to be carried forward. 

Greenock & Port Glasgow Tramways Co., Ltd.— Dividend 
of 8 per cent. (16s. per share) on ordinary shares for 1916, 
£1,200 to reserve, £4,000 to renewals fund, £1,778 to sinking 
fund for loan redemption, leaving £3,201 to carry forward. 

Kalgoorlie Electric Power & Lighting Corpn., Ltd.— 
Dividend on the preference shares at the rate of 4 per cent. 
per annum for the six months ended March 3Ist. 

Direct United States Cable Co., Ltd.—Final dividend of 
2s. per share, less tax at 5s. in the £, making a total distribu- 
tion of 4 per cent. for the year ended March last. 


STOCKS AND SHARES. 

TUESDAY EVENING. | 
CONTINUANCE of the strength of markets as a whole is the 
principal Stock Exchange feature. There is considerable buy- 
ing of all the investment securities, while in speculative 
markets, rubber shares comimand the principal attention. 
Home Railway stocks have maintained their rises, and the 
expected entry into the theatre of war of the South American 
States has contributed to the stiffening of the Brazilian ex- 
change and an improvement in bonds, shares, and stocks of 
that country. Oddly enough, Brazilian Tractions have given 
way a point or so; but, on the other hand, Anglo-Argentine 
Tramways are a more robust market than they have been 


_for some time past. 


Electricity supply shares are now mostly quoted ex divi- 
dend. Brompton3 are 64, and Chelseas 24, both ex dividend 
last week. Charing Cross ordinary rose } to 3%, and Metro- 
politans stiffened to 2 7/16, showing an advance of the same 
amount. Metropolitans are regarded by somme as being a 
cheap speculative investiment, inasmuch as the company 
should now have recovered from its internal troubles; and, 
with a strong, united board, the outlook should be much 
clearer, upon any return of normal days, for the rapidly in- 
creasing prosperity of the company. 

Qne of the features in the Home Railway market is the 
strength of Underground Electric income bonds. These have 
recovered from their recent lowest price of 77} to their pre- 
sent level of 81} under the pressure of quiet buying; and the 
effect has now worn off of the slight scare produced by the 
suspension of various omnibus services. That the bonds 
will in due course receive their full 6 per cent. again is con- 
sidered in the market to be.only a matter of time—and not 
a,very long time at that—tbough it has to be remembered 
that the interest is not cumulative, but dependent from one 
half-year to another upon the receipts. 

Metropolitans are easier; Districts remain steady, while 
amongst the lists for prior-charge stocks there are still many 
inore buyers than sellers. The opening this week of the new 
line from the Elephant and Castle to Watford has quickened 
interest in the Underground group; and great curiosity is 
felt as to what result the new feeder is likely to have upon 
the receipts of the holding company. 

The telegraph market once more shows a list of unbroken 
rises. Anglo-American preferred at 944 ex dividend is 1} to 
the good, though actually this is reduced to 14 when the 
income-tax is taken off the dividend. Eastern Extension and 
Eastern ordinary are both better. Indo-Europeans again 
rose £1. Globe Telegraph ordinary at 12 is 5s. higher. 

There is not much doing in Marconis, the speculative in- 
terest in miscellaneous shares being so largely absorbed for 
the time being by the rubber animation. American Marconia 
fell away to 15s. 6d. on the appearance of a report which dis- 
appointed a good many by the non-declaration of a dividend. 
The company, however, is gradually strengthening its posi- 
tion; and although the progress made has not been as much 
as the optimists expected, the company seems to be moving 
in the right direction. 

Brazilian Tractions, as already mentioned, have given way, 
the price at 474 showing a fall of 24 points. This is difficult 
of explanation, because all the other Brazilian issues are good, 
and the exchange is moving in favour of the country. Anglo- 
Argentine Tramway first preference are 5s. up, and the 5 per 
cent. debenture at 66} is 2 points to the good. 

_ The Canadian General Electric Co. publishes a report show- 
Ing a flourishing state of affairs. But Canadian utilities are 


quiet for the time being; and America, which can be counted 
upon as a rule to provide support, is too much occupied with 
the war for stocks and shares to receive much attention in 
Wall Street. 

The Mexican group is irregular, Mexico Tramways being 
easier, while the Mexican Light and Power issues show useful 
rises. The Mexican Railway announces that the Merxicap 
Government has again acquired control of its property, aud 
this is held to be a disquieting factor, in view of the uncer. 
tainty ax to which side the Mexican Government is likely to 
take in the world struggle. British Columbia Electric stocks 
are disposed to improve, but there is not much change in 
prices. The 44 per cent. debenture is $ up. 

Manufacturing shares remain very firm. Callenders are 5s. 
better. Henleys recovered half their dividend and bonus of 
£1. Edison Swan 4 per cent. debenture stock is 2 points 
higher. The most animated part of the miscellaneous market, 
however, is that devoted to rubber shares, where business 
continues to be extraordinarily brisk, with prices rising, on 
balance,.day after day. Iron and Steel shares are also better: 
and the armament issues are bracing up again. 

The Stock Exchange has just issued its own annual balance 
sheet and accounts for the year ended March 25th last. In 
the latter occurs the item ‘ Electric power, working er- 
penses and maintenance,” which is put down at £1,442, 
against £1,650 in the previous 12 months. This does not 
include salaries and wages. The Stock Exchange runs its 
own electric light plant, the machinery being used for illumi- 
nation in the darker days and for pumping cooled air into 
the House during the weather which the last six months 
have made it so impossible to believe we ever get. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home Exzornicrry Companies. 


Dividend Price 
g g ma, April 17, Rise or fall Yield 
1916. 1916. 1917. this week. p.o, 
Brompton Ord ee ee 10 9 64xd — 46 18 6 
Charing Cross ge 6 6 | +3 783 
do. do. do. 44 Pref.. ao 4 — q 1 $ 
Chelsea ee oe . ee 4 8 xd — 6 4 4 
City of London... ss æ. 8 8 Lig | +è 708 
do. do. 6percent. Pref. 6 6 = 681 
County of London se 7 7 1 — 618 8 
do. 6 per cent. Pref. 6 6 — 68i 
n ee ee 7 10 — 6 11 3 
London Electric .. s 8 8 1 mm Nil 
do. do. 6 per cent. Pref. 6 4 8? — 6 6 8 
Metropolitan ee oe 8 8 3,5 ; + è 6 8 1 
do. percent. Pref. 4 4} _ 7460 
St. James’ and Mali oe 8 8 — 610 8 
South London ee ee ° 6 6 3 = q 5 6 
South Metropolitan Pref. | 7 21/- — 615 4 
Westminster Ordinary... .. 7 7 68 - 669 
TELRGRAPES AND TELEPHONES. 
Anglo-Am. Tel, Pref. .. ee 6 6 O44xd +1 673 
do. Def. oe oe 88,6 1d 23 — 3 6 16 4 
Chile Telephone .. és o 8 8 1 -> = 614 4 
Cuba Sub. Ord. oe ee oe 5 5 72 eee 6 9 0 
Eastern Extension as oe 8 8 184 +3 Ss 4 
Eastern Tel. Ord. ee s 8 8 141 +1 18 4 
Globe Tel. and T. Ord. .. ao 7 7 12 +2 6 16 8 
do. Pref, ee. 6 6 9} m 6 8 1 
Great Northern Tel, ee ee 23 22 87 - 5 19 0 
Indo-European .. ee -- 18 18 484 > +1 Gli 0 
Marconi oe oe ee ee 10 10 24 — 8 9 q 
New York Tel. 43 SA ss 4 4} Yo. a 490 
Oriental Telephone Ord, .. 10 10 — 441 
United R. Plate Tel... es 8 8 — * 0 9 
West India and Pan, ee ee g 6d. 6d. PER: 3 12 6 
Western Telegraph .. .. 8 8 18 +È 6 15 4 
Homes Rarts, 
Central London, Ord. Assented 4 4 60 = 6 8 0 
Metropolitan “a e . 1 1 1 —} 4 010 
do. District ee ese Nil Nil 1 —_ Nil 
Unde und Electric Ordinary Nil. Nil 1 — Nil 
0. do. “A” .. Ni Nil 6y- _ Nil 
do, ` do, Income 6 ’ 81 +2 % 3 8 
Forgion Trams, &0, 
Dividend 
emma, 
1914. 1916, 
eee Sup. 6 per Sapa 6 6 6 == 60 0 
rg. Trama, First ° 816 0 
do, Qnd Pref, .. af 2 2 è - 
do. 6 Deb... 6 6 +2 710 6 
Brasil Tractions aes ee ee 4 4 679 —® 8 8 5 
Bombay Electric Pref. .. - 6 6 10 — 600 
British Columbia Elec. Riy. Pfce. 6 6 6t _ 8 40 
do. do. Preferred — Nil 46 — Ni 
do. do, Deferred — Nil 30) = Nil 
do. do. Deb. 43 4 63s + 4 6 13 10 
Mexico Trams b per cent. Bonds — N a4 —1 Nil 
do. 6 per cent, Bonds — Nil 25 — Nil 
Mexican Light Common zi Nil Nil +2 Nil 
O. Pref. .. z Nü Nil 17 +3 Nii 
do. lst Bonds se Nil NO 97 +6 - 
MANUFACTURING Oomranins, 
British Alaminium Ord. és 6 7 Aea — 7 810 
British Insulated Ord. ee ee 15 1 193 ae pss 6 19 3 
British Westinghouse Pref, .. K) 24 — 6 0 0 
Callenders .. ee | 9 18 +2 7 13 18 
do. 5 Pref, ee ee 6 6 4 — ` 6 6 0 
Castner-Kellner oe ry ee 20 33 85 — 6 18 0 
do. do y paid .. Ni — 1 _ Nil 
do. do. 4 per cent. Deb. 4 4 +2 515 9 
Electric Construction .. ee 6 Tà l _ 710 0 
Gen. Eleo. Pref... .. œ - 6 6 +È 6 48 
do. Ord. ee ee ee B z 14 a munie, 6 18 i 
ee ee ee ee 154x + 8 1 
do, Pref, ee ee ee eà & 4 aa: è 6 9 6 
India-R ee ee ee 10 10 114 ~ GB 8 4 
Telegraph Con es ee ec 30 30 87 — ba 9 10 
* Dividends paid free of fncome-tax. 
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WAYLEAVES. 
By C. VERNIER, M.1.E.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
_ ENGINEERS.) 


ALTHOUGH between 1,000 and 2,000 route miles of overhead 
electric mains have already been erected under the difficult 
conditions at present obtaining in this country, the time has 
come to consider seriously whether the important services 
which public suppliers of electrical power, light, and heat, 
must continue to afford—and certainly in a greater measure 
than ever before—to our industries, manufacturers, railways, 
and the practically untouched field of agriculture, in the 
strenuous and difficult times which will follow the present 
European conflict, do not call for prompt legislative assistance 
in removing certain difficulties that at present hamper their 
fullest development. 

The need for efficiency and economy will be so seriously 
accentuated, both in regard to a more efficient utilisation of 
our seriously depleted capital and also in regard to the con- 
servation of our natural resources, of which in this country 
coal is unquestionably the most important, that there is every 
reason to expect that electrical services which can so emi- 
nently achieve both these objects will be sought for to an 
unprecedented extent after the war. am 

The advantages and economies which can be derived from 
the generation of electrical energy on a large scale, or from 
the centralisation or linking-up of existing electricity supply 
undertakings, are now generally recognised. The present 
paper 1s more closely concerned with securing to the fullest 
possible extent the advantage of the economies in capital cost 
which can be effected by the use of overhead wires for inter- 
connecting, transmitting, and distributing mains across open 
country, and the no less important economies which can be 
obtamed by laying underground mains wholly or partly on 
pnvate property whenever the use of such mains is found 
desirable. On 20,000-volt mains the saving in capital cost 
which can be effected over an equal length of route by the 
use of overhead wires as against the use of underground cables 
is in the neighbourhood of 50 per cent., excluding the cost 
of wayleaves in each case. At higher voltages it is yet greater; 
while by using cross-country routes for underground mains, 
instead of keeping strictly to public roads, a saving in capital 
cost of 30 per cent. is not uncommon on routes of several 
miles, and even more on shorter lengths, as the result of 
shortened routes and cheaper reinstatement of the ground. It 
nust further be borne in mind that although the Board of 
Trade are willing to allow extra-high-pressure overhead lines 
ou publie roads, subject to strict requirements regarding public 
safety, practical considerations usually render this, if not quite 
impracticable, at least extremely undesirable, and therefore 
xt such lines must ordinarily be placed on private property. 

e have also to face the probability that, in the near future, 
Mag higher transmission pressures will be employed, and 
this cannot in the present state of the art be satisfactorily 
dealt with (if at all) by underground cables. 

The difficulties already referred to in the use of overhead 
wires for extra-high-pressure transmission, fall conveniently 
under two heads, viz., ‘‘ Consents ” and “ Wayleaves.”’ 


CONSENTS. 


e 

The Electric Lighting Acts contain clauses to the effect 
that (1882) the undertakers shall not be authorised to place 
any electric line above ground, along, over, or across ‘any 
street without the express consent of the local authority, and 
rey ehall not, without the express consent of the Board 
: Trade, and of the local authority also, place any electric 
ine above ground except within premises in the sole occupa- 
tion or ae of the RE 
, there can be no appeal from the decision of a local authorit 
u this matter, which may refuse its consent without ERN 
ie any reason or may attach unreasonable and onerous con- 
roe thereto, or cause unreasonable and vexatious delays. 

ere 18 only one usual exception to this procedure, i.e., in 
the case of the Power Acts,’ where an appeal to the Board 
of Trade is allowed in the event of a consent by a rural dis- 
inct council being unreasonably withheld. 

The anomaly of- the position will be better appreciated 
“hen it is pointed out that any private individual or company 
who cares to undertake the transmission or distribution of 
electricity without statutory powers—which can be and is 
commonly done, for example, by colliery and quarry owners 
and others, as there is no restriction placed upon it so long 
P electricity supply to consumers is not the chief business 
at the undertaker—is perfectly free to erect overhead wires 
over private land without the consent of the local authority, 
and can quite well carry such wires across public roads and 
lootpaths, provided the local authority are not the owners 
of the land on either side of the road, and that care is taken 
o to contravene any by-laws which the local authority may 
ave adopted, and further, in the absence of special by-laws, 
that the ghway is not itself interfered with or broken up, 
and that its ordinary use is not restricted in any way. 

As an example of the difficulties and delays imposed upon 


statutory company undertakings by these restrictions, in one | 
a 


case seven and a half months elapsed before a commencement 


\ ad 


could be made with the work, and nine months before the 
consent was finally given. 

In another instance, consent was given only provided that 
where the line crossed any road, street, or footpath, it must 
be placed underground at a minimum cover of 3 ft., and that 
if any new road or street were laid out on the land where 
the line was situated, the line should be placed underground. 

In another case, application was made to a rural district 
council for consent to the erection of overhead wires wholly 
over private land, except where roads and footpaths were 
met with. This consent was granted on condition that the — 
line be placed underground where it crossed any road, bridle- 
path or footpath. Fortunately, in this case, the local author- 
ity being a rural district council, there was a right of appeal 
to the Board of Trade. Such an appeal was therefore entered, 
and subsequently allowed by the Board of Trade. The total 
time taken to obtain this consent was over nine months. 

These examples may serve to illustrate how many of these 
local authorities have but the haziest idea of why they stand 
possessed of the powers conferred in the clauses of the Acts 
already quoted. Some, and fortunately a good proportion of 
these local authorities, treat the matter as a mere formality 
to be complied with by the undertaker and consent readily ; 
others, in the absence of proper enlightenment, usurp func- 
tions which properly belong to the Board of Trade; while in 
other cases it is difficult to discern the existence of tnat 
public spirit which one might look for in the representatives 
of an important community. 

I am strongly of the opinion that it is essential that a right 
of appeal to the Board of Trade should be allowed in all 
cases, and that while the local authority should have the right 
to be heard, it should have no absolute veto on such ques- 
tions, and that all powers of interference in technical ques- 
tions, such as design, and questions of the ‘public safety, 
without a reference to the Board of Trade, should be abso- 
lutely taken from them. 

A time limit should further be determined, say, one month, 
as in the case of works on public roads, during which a local 
authority must either signify or refuse its consent, failing 
which such consent will be deemed to have been given, as 
the unreasonable delays which are at present possible in some 
cases should not be tolerated. a 

WAYLEAVES. 


Electricity supply, gas, and in some cases water, under- 
takers are precluded by law from laying their mains in 
private lands without special consent, and this is only pos- 
sible by a complete agreement for an easement or wayleave 
with the owner and occupier, and upon such terms and condi- 
tions as he or they may in their entire discretion impose upon 
the undertakers. 

The above restrictions have been found to be a source of 
serious inconvenience and unnecessary expense, and a ham- 
pering obstacle in the development of electric power supply 
on a large scale, and in the full achievement of the economies 
resulting therefrom. 

Cases of absolute refusal to grant an easement or wayleave 
have been in my experience fortunately of rare occurrence, 
but it is otherwwise with the imposition by landowners of 
unnecessarily oppressive conditions, chiefly the exacting of 
outrageously exorbitant rents, having regard to the use which 
is made of the land and its value to the owner,* and with 
some exceptions in their exercise of procrastination and utter 
indifference to industrial needs in dealing with such matters. 

Only a very few cases need be cited, as doubtless the en- 
suing discussion will bring to light many others :— 

1. A landowner (an eccentric old lady), without assigning 
any reason, refused to allow any cables, pipes, or poles what- 
ever on her land. 

2. The agent to a large landowner, when first approached, 


was inclined to grant a wayleave on reasonable terms. Subse- 


quently, owing to a claim for damage having been served 
upon a firm in which this agent was interested (unknown at 
the time to the applicant) he plainly intimated that he would 
set one case against the other. He was subsequently induced 


_ to moderate his views, but the claim for damage had eventu- 


ally to be abandoned. , 
3. A landowner, after leading the applicant to believe that 
a certain wayleave over his land would be granted, kept 
delaying his final consent on some pretext or other. After 
nine months of this sort of thing, when pressed more than 
usual, he took offence, and definitely refused to consider the 
matter any further. It was, therefore, necessary to incur 
additional expense in laying this section underground. 

4. A charity trust, whose meetings were only held quar- 
terly, was applied to for a wayleave. After repeated delays, 
a reply was received that the wayleave would be granted, 
provided the applicants would undertake to give a supply 
of electricity to one of the trust’s institutions in another part 
of the district, which necessitated a special main. It was fully 
18 months before the permission could be obtained to start 
work. The line was nearly 20 miles long, and all other way- 
leaves had been granted some nine months before this last 
consent could be obtained. ° 

5. A colliery company owning land in various parts of the 
district held up wayleaves in two places on overhead lines 


ê Rents for agricultural farm land vary from 6s. to 60s. 


per acre, with probably 268. to 30s. per acre as @ fair average- 
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some 30 miles long, taking advantage of the opportunity 
offered to negotiate favourable terms for a supply of elec- 
tricity to a colliery. 

As a rule, where a landowner employs a full-time agent 
to look after his property, delays are seldom so serious as in 
the case of smaller owners who have to deal with the matter 
themselves or through a solicitor. 

A frequent cause of prolonged delay is that one or more 
owners, after the usual initial delay in replying, which varies 
according to the individual, make objection to the route 
selected over their land. Negotiations must then be re- 
opened with other owners, who probably have already given 
their consent, to allow of a diversion of the route on their 
estate, and in consequence they not infrequently come to 
the conclusion that the applicant does not know his own 
mind, which is not usually conducive to a speedy settlement. 


If, in addition, a local authority should call for a diversion - 


of the route when negotiations with landowners are well 
T it is readily perceived how delays become cumu- 
ative.” 

I purposely refrain from quoting some of the onerous condi- 
tions which landowners have sought to iinpose, in some cases 
with success, as in the existing condition of things such in- 
formation might adversely affect future negotiations. 

Cost of Wayleaves.—Compensation for an easement or way- 
leave is alinost invariably given in the form of an agreed 
annual rent, based either on a fixed sum per pole or per 
vard of route, or an annual Jump sum payment to cover a 
particular stretch of route between fixed points. 

Rents have steadily risen during the past seven years, and 
especially since the war began.* This is partly because land- 
owners who at first treated wayleave rents merely as a 
convenient addition to the rents which they already received 
for the ordinary use of their land, have more and more come 
to regard wayleave rents as quite a useful source of addi- 
tional revenue, and, especially since the war scale of taxation 
aame into force, have made the most of their opportunities. 

Moreover, as it is usually quite impossible to bring the 
slightest pressure to bear in negotiations for wayleaves, it 
has in unavoidable cases been necessary to pay some recalci- 
trant landowner a heavier rent than usual in order to com- 
plete wayleaves for a route. Other landowners have come to 
hear of this rent, and have asked for the same terms. 

The following examples may serve to indicate the measure 
of the extortionate demands which are exacted :— 

1. At the present time it would be more advantageous, on 
financial grounds alone, to electrical undertakers in some parts 
of the country to rent a strip of land wide enough for many 
a London street for the whole length of an overhead line at 
the same rents per acre as landowners secure from their 
tenants for some of the very best of the agricultural land in 
this country, and such that even if this strip of land were put 
i no other use the landowner would suffer no pecuniary 
OS8. 

2. Alternatively, and subject to the same assuniption, it 
would in many cases be a satisfactory business proposition 
from the point of view of the undertakers to rent the whole 
area of specified frelds along the route, on agricultural 
tenant’s terms, provided the right to sub-let for agricultural 
parposes were allowed. ; 

The iniquity of these charges can be further appreciated 
when it is mentioned that. only approximately one-half of 
1 per cent., on a liberal estimate, of the land mentioned in 
paragraph 1 is actually diverted from its ordinary use in 
connection with an overhead line on arable land, and less 
than one-quarter of 1 per cent. on grazing land. 

If these charges may fairly be termed iniquitous in the 
case of overhead lines, what should be said of the same rents 
which are now frequently asked for wayleaves for under- 
ground cables? Underground cables when once laid generally 
require no further attention for many years, and do not 
obstruct or interfere In any way whatever with the ordinary 
use of the land; in fact, their very existence is usually for- 
gotten by everyone except the undertaker and the grantor 
of the wayleave when he receives his rent. 

Additional compensation has to be paid for all damage to 
crops, drains, fences, &c., occasioned ìn the laying down or 
erection of the work, or its subsequent repair and mainten- 
ance, While invariably there is a clause in the agreement for 
the diversion of the main at short notice at the sole cost of 
the undertaker. 

Hitherto I have only discussed the landowner's rent, but 
the tenanf or occupier (if any) has also an interest in the 
land, for which he should receive compensation. There are 
alternative methods of dealing with the occupier. The first 
is to agree upon terms with the landowner on the under- 
standing that he settles with his own tenant. This is the 
‘basis on which the cost of wayleaves discussed above has 
been considered. As a rule, landowners prefer this proce- 
dure. The second method is to agree upon a rent with the 
landowner based on the applicant agreeing to make terms 
with the tenant. This is not a method to be recommended. 

Compulsory Powers for Expropriation.—There are two 
points of view from which the question of electricity supply 
undertakers being granted compulsory powers for carrying 


* These rents have in my experience approximately doubled 
since the war, and more than trebled during the past seven 
years. 


their mains over or through private land may be regarded. 
These are briefly, on the one hand, that such undertakings 
afford a valuable public service, and that any source of 
unnecessary expense in furnishing such service is ultimately 
a serious handicap to industry and production, and conse- 
quently contrary to the national interest. ‘The other is that 
these undertakings—I here refer to company undertakings— 
are a source of private profit, and any saving of expenditure * 

4 merely increases profits to shareholders. l 

The latter is undoubtedly the view that weighs chiefy in 
the minds of the majority of individuals and private and 
public bodies when they have the power, as in this case, to 
exercise their absolute discretion in granting or refusing a 
concession. Although it is evident that Parliament has 
already afforded some measure of recognition to the public 
service character of electricity supply undertakings, especially 
power company undertakings, by the grant of special privi- 
leges, such as the right to break up streets and roads, the 
compulsory acquisition of land for their works, and, on the 
other hand, the imposition of specified duties under penalties, 
and of control, including the regulation of maximum charges 
and dividends, it does not appear hitherto to have fully 
recognised the not unimportant, part which electricity supply 
has played in the national economy during the past 10 years. 
or which it is destined to play in a much larger. and even 
perhaps an extraordinary, degree in the near future, pro- 
vided encouraging facilities are afforded for its development. 

Compulsory power for expropriation for works of public 
utility, or, as is better known in the United States, the power 
of eminent domain, i.c., the sovereign right of a State to 
appropriate private property to public uses, whether the owner 
consents or not, exists in most European States, including 
Italy, Switzerland, France, Norway, Spain, Holland, Belgium, 
and possibly other countries, and also in the United States. 

In Italy, Switzerland, and France further enactinents on 
expropriation have been applied to the carrying of electric 
mains (either overhead or underground) over or through pri 
vate land, while in Norway the general law on expropriation 
is available for this purpose. 

In every case it is necessary to Satisfy the authorities, i.e.. 
either the Crown, the Legislature, or a Government Depart- 
ment, that (a) the undertaking or (b) the proposed main 1s 
one of public utility, before these powers can be applied. 

In the United States, under a recent law easements for 
rights of way over public and national lands can be granted 
by the State, but I am not aware that otherwise the ordinary 
procedure is in any way different from ours, i.e., by negotia- 
tion and agreement with the owners, Owing to the com- 
paratively low cost of land in many parts, however, it is 
quite a common practice for electric light and power under- 
takings to purchase a strip of land for at least their most 
important lines, and elsewhere to use the public roads as far 
as possible, even for extra-high-pressure overhead lines. 

The United Kingdom and Germany are the only two large 
European States which, having reached a high state of indus- 
trial development (perhaps in some measure because of thisi. 
have not vet adopted compulsory powers for expropriation for 
electric mains on private property. 

In this country, with a few exceptions, the only statutory 
powers which are at all analogous to the right of expropma- 
tion or of eminent domain, are the compulsory powers for the 
purchase of land under the procedure laid down in the Iands 
Clauses Acts. A 

We are not here, however, concerned with the purchase o/ 
land for routes for our mains, nor should this be at all 
necessary. The present procedure for the compulsory pur- 
chase of land is altogether too clumsy and costly to render 
its adoption practicable for such a purpose. 

There are, however, interesting precedents in our own 
legislation which afford to certain authorities the right to 
secure compulsory easements over private land. 

(a) A local authority under the Public Health Act, 187. 
may carry sewers and water mains through any private land 
whatsoever without taking the land or purchasing an cas- 
ment, but only subject to compensation. 

, (b) Under a short Act passed last year—Telegraph (Con- 
struction) Act, 1916—the Postmaster-General is empowered 
to erect or lay down overhead or underground telegraphic 
lines on private land by serving a notice upon the owners, 
lessees, or occupiers of the same, and any difference between 
the parties is to be referred to a stipendiary magistrate, 3 
judge of a County Court. or in Scotland a sheriff, with‘ a 
right of appeal to the Railway Commissioners. 

In the Act of 1916 there is no restriction as to motive, % 
long as the proposed line ia in the public interest. So far as 
I am aware, there is not a single case in which the power 
conferred by the Telegraph Acts of 1892 and 1908 have been 
exercised, and the working of the more recent Act of last year 
will be watched with great interest. 

(c) In India under powers conferred by the Indian Tele- 
graph Act, 1885, the telegraph authority is entitled to place 
telegraph lines and posts in or upon any immovable property. 

Our special interest in these clauses lies in the fact that 
they have been extended to electricity supply undertaker: 
in certain cases, and also in regard to the diversion claus 
contained in the Act. 

The Land Inquiry Committee’s Report.—In 1912 the then 
Chancellor of the Exchequer (Mr. Lloyd George) appointed 
a small private committee to inquire, amonget other matters. 
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into the ` nature and workings of the existing systems of 
ownership, tenancy and taxation and rating of land and 
buildings in urban districts and the surrounding neighbour- 
hoods, and their effect on industry and the conditions of 


life.” The report of this committee refers to the question ` 


of wayleaves in the following terms :— 

‘Public bodies are often called upon to pay large sums 
for such easements, and private firms are affected similarly 
when they are unable to get consent to the laying of pipes 
for the service of necessary water or electrical power. . . 
Modern developments of the use of electricity to supply power 
at a distance from the spot where it is generated have given 
increased importance to this question. Wires have to be 
carried across country, and here, too, each owner whose 
land it 18 proposed to traverse is enabled to hold the scheme 
up by SeT an excessive price for permission to carry 
the wire across his land. In some cases he is enabled to 
prevent it altogether. We believe that the State 
should exercise the power of compelling the grant of ease- 
ments and wayleaves of all kinds. 

‘Therefore we recommend :— 


“1. That the Government Department authorised to give 
such sanction should have the power to make an order for 
the compulsory acquisition of easements or wayleaves for 
any purpose. . i 

“2. That in all cases where any such order is made the 
terms should be fixed by the Judicial Land Commissions. 


"3. That in all cases: (a) The local authority and the 
landowner should both be enabled to appear before the Gov- 
ernment Department and the landowner before the Commis- 
sloners. 

‘(b) The amenities of the neighbourhood and the interests 
of the landowner should be considered, and injured as little 
as possible. 

‘“(c) The term ‘landowner’ should include all who have 
substantial interests in the property.” 

On the question of the present procedure for assessing com- 
pensation under the Lands Clauses Acts, the Committee 
state :— . 

“We are of opinion that a permanent tribunal cheap and 
easy of access, with wide powers in respect of limiting evi- 
dence and disallowing costs, should be substituted for the 
present procedure. Such a tribunal would take the form of 
a court or a commission combining a strong judicial element 
with expert members. The latter should be professional men 
not in private practice who would be retained in the service 
of the court or commissioners, thus adding independence of 
judgment to their professional skill. We had intended to 
recommend a court, but the proposals of the Government 
to constitute a body of Judicial Land Commissioners for 


dealing with questions of tenure and compensation fully meet . 


our views. 

Therefore we make the following recommendations with 
regard to the tribunal for assessing compensation, its proce- 
dure and costs :— 

“ (a) That in all cases where land is acquired under com- 
pulsory powers, the final determination of the purchase price, 
the assessment of the compensation for severance and dis- 
turbance due to the claimant, and the apportionment of the 
compensation as between several claimants, should be deter- 
mined by the Judicial Land Commissioners. 

(b) That the procedure for determining the amount of 
compensation for the land taken should be as follows :— 

“1. At the time of applying for compulsory powers the 
promoters should serve a notice on the district valuer and 
all interested persons, as to the lands to be acquired. 

“2. If and when the compulsory powers are obtained, the 
district valuer should assess the market value of the property 
to be acquired, as at the time of the application for compul- 
sory powers provided that where the owners or persons inter- 
ested are unable to agree to the valuation they should have 
the right to appeal to the Land Commissioners against the 
valuation of the distrieé valuer. 

“As to costs, we recommend that :— 

“ (a) A scale of costs and fees in compensation cases should 
be prepared by the commissioners. . 

“ (b) It should be in the discretion of the commissioners to 
award the whole costs of arbitration in any proportion: as 
between the promoters and the claimants provided that when 
the finding of the commissioners is less than the offer made 
by the promoters, the costs should be paid by the claimant, 
unless otherwise ordered by the commissioners. 

“ (c) The commissioners should have discretion to limit the 
number of witnesses and to exclude counsel.” 

I have freely quoted from the above report, as, in my 
opinion, not only would the adoption of the Committee's 
recommendations go far to overcome satisfactorily most of the 
present difficulties in connection with obtaining wayleaves, 
but, further, any action which might be taken in order to 
secure legislative assistance would, if on these lines, be more 
likely to meet with Government support. 

The report formed the basis of the Land Reform proposals 
outlined on behalf of the Government by Mr. Lloyd George 
at Bedford and Swindon in October, 1913, which included 
the formation of a Ministry of Lands and the appointment 
of Judicial Land Commissioners. Owing to the war, these 
Proposals have had to be abandoned, but I believe that the 


r 


war will have facilitated the adoption of tbese or similar 
measures to an extent unthinkable in pre-war times. 

The drastic powers exercised by the State during the war 
under the Defence of the Realm Acts will have accustomed 
everyone, legislators and the public alike, to the idea of State 
interference with private rights in anything that concerns 
the public interest, and the vital nportance of rendering the 
nation as self-supporting as possible in the future, both in- 
dustrially and in regard to. agriculture, will call for much 
more intelligent State aid and oversight than in the past, 
and in many previously neglected directions. 

It is obvious that no new legislation of this nature can be 
considered by Parliament during the period of the war and 
for some time after, but I suggest that the Council of the 
Institution would do well to forinulate proposals and consider 
without delay the best means of securing their adoption. 

The Land Committee's recommendations have, however, 
one serious defect, in that no definite period of time is ap- 
pointed during which consents must either be given or an 
order be made by the Government Department concerned. 
Time is all-important in industrial matters. 

It appears inconceivable that the present procedure in con- 
nection with the acquisition of land for general pubhe pur- 
poses, including electricity supply, can for long remain un- 
changed after the war, but in the event of the Government 
showing no intention of proceeding within a reasonable period 
after the declaration of peace with the former proposals, I 
submit the following for discussion, which utilise existing 
machinery and are not inconsistent with precedents Im our 
present legislation. 

(a) That, failing agreement between a statutory electricity 
supply undertaker and a landowner or occupier for a wav- 
leave for electric mains on private property, or if a land- 
owner or occupiee refuses to give a consent or fails to give 
a reply in writing within one month from the date of applica- 
tion, the Board of Trade be authorised, after inquiry, to make 
an Order for a compulsory wayleave within a further period 
not exceeding two months. In all cases the undertakers 
would have to satisfy the Board of Trade as to the commercial 
and other considerations which render this course necessarv. 

(b) That, failing agreement between the parties as to the 
annual rent to be paid by way of compensation, this be deter- 
mined by one of the following methods :— 

1. By a single arbitrator (who should be an expert) ap- 
pointed by the Board of Trade, counsel and expert witnesses 
being excluded froin the arbitration proceedings. The Board 
of Trade with the concurrence of the Tord Chancellor to be 
authorised to fix a scale of costs and disallow costs unneces- 
sarily incurred. 

2. By the valuation of two surveyors, one of whom shall be 
appointed by one side and one by the other side, and in the 
event of their not being able to come to an agreement, by a 
third surveyor appointed by two justices or a stipendiary 
magistrate. 

In fixing the wayleave rent, regard should be had to the 
average annual rent (if any) received from the land under 
consideration during the previous seven vears, and a reason- 
able percentage should be added to cover permanent damage, 
disturbance, or inconvenience which may arise from the pro- 
posed works, and for the right of entry upon the land. This 
percentage would obviously be greater for overhead wires 
than for underground cables. The arbitrator or valuer should 
not be allowed to take into consideration any saving in 
expenditure which is afforded to the undertakers by the 
grant of wayleave, but should apportion the rent equitably 
between landowners, tenants, and occupiers, and all who have 
a beneficial interest in the land. 

Any of the parties, failing agreement, should have the right 
to apply for a revision of the rent once in every seven vears. 
Damage to crops, &c., caused in the execution of the work, 
should be settled separately and in the usual manner. 

(c) That in cases of urgency, the undertakers be authorised 
to enter upon the land and commence the execution of the 
work as soon as an Order has been made by the Board of 
Trade, and before the assessment of the compensation, upon 
serving a notice, making a satisfactory deposit, and giving 
bond. . 

(d) That a right of appeal to the Board of Trade be allowed 
in all cases where a landowner or oecupier demands the 
removal or diversion of a main at the cost of the undertakers 
which in the opinion of the undertaker is unreasonable or 
unnecessary. 

The success or failure of any proposals such as these would 
obviously depend upon the degree of “ public utility ° which 
might be attached by the Government Departinent concerned 
to the various kinds of electrical services, but even if com- 
pulsory powers were only granted in important and difficult 
cases, the mere existence of such powers and the possibility 
of the grantor of a wayleave having to justify his demands 
would, I believe, exercise such a moral effect that in many 
cases an agreement would be possible without putting into 
operation the machinery created. It would materially assist 
in this very desirable consummation if undertakers were 
enabled to secure a declaration from the Board of Trade of 
the public utility of a proposed main for which wayleaves are 
required before negotiation is entered into with landowners 
and others, in all cases where the Board is satisfied that the 
public interest justifies such a declaration: 
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Discussion, 

Mr. C. H. WORDINGHAM, in opening the discussion, said 
the paper was intimately connected with the success of the 
electrical industry, and was eminently fair from beginning 
to end. It was essential that we should be able to run over- 
head and underground mains by a direct route, and also true 
that existing rights should be respected. He considered that 
Mr. Vernier’s proposal for appeal to a tribunal with com- 
pulsory powers was a good one. 

Col. OGILVIE thought the tendency would be for Parlia- 
ment to be much more willing to consider new legislation 
now than at any previous period, as evidenced by the grant 
of powers to the Post Office last year. The existing 
statutory powers for lines over private property were not 
satisfactory; the private individual was.in a better position as 
regarded freedom of action than the statutory authority. The 
Postal authorities, in the past, had suffered a great deal in 
obtaining wayleaves from local authorities, and it was extra- 
ordinary what a great number of road authorities there were, 
whose powers applied equally to power lines and postal lines. 
The Post Office experience in dealing with stipendiary magis- 
trates and county court judges was that most uncertain and 
freakish judgments were given, and he would preter always 
to have the right of appeal to a regularly constituted body 
such as the Railway Commissioners. 

Mr. W. B. Woopuouse said that legislation on the subject 
of wayleaves was quite antiquated, and they must make out a 
strong case if it was to be altered. Additional reasons could 
‘be advanced for greater wayleave facilities, as in many dis- 
tricts it was better to run mains overhead than underground 
on account of the danger from subsidence; also they had to 
consider in the future the transmission of very large powers, 
which would require a wide strip of land to enable many 
lines to get away from the power station. The question of 
agricultural and railway supply also called for further way- 
leave facilities. It was not claiming too much to sav that 
electric power requirements were quite as important as those 
of the telegraph and telephone in the matter of obtaining way- 
leaves. He saw no reason to distinguish between county 
boroughs and urban councils as regarded powers, as the former 
often embraced equally rural country. <A difficulty was en- 
countered under the Settled Lands Act, in that a wavleave 
could only be given for 21 years; again, when dealing with 
trustees, &c., legal expenses mounted up, and they were in 
general very heavy. He recently secured an agreement, ter- 
minable at six months’ notice, for six poles, which cost £9. 
As showing the difficulties encountered, he cited a case of 
a local authority which, while quite willing for a 10.000-volt 
overhead line to pass through its area, asked that the wires 
should be continuously insulated. He thought it would help 
matters if they said they supported in principle all the re- 
commendations made by Mr. Vernier. 

Mr. D. A. Starr said he was glad that in the Scottish area 
with which he was connected, they had less difficulties to 
contend with than in England; they had many miles of line 
on private land, and a special department had been formed 
for negotiating wayleaves. He thought the question of lines 
over private roads open to the public, and on roads passing 
over or under railway bridges, was as important as that of 
lines passing over agricultural lands. In some cases the 
farming community welcomed their lines, and took a supply 
through pole transformers. The projected ‘‘ Supply of Elec- 
tricity Bill’’ contained a clause dealing with wavleaves which, 
if passed, would cover the author's recommendations. 

Mr. A. J. Stusss, with regard to legislation, said the Post 
Office would no doubt find it necessary to secure the Post- 
master-General’s rights in the matter of wayleaves, but, apart 
from this, they were brothers in arms. He thought it would 
be agreed that the Post Office had priority in the use of 
roads, and ventured to suggest as an alternative to the 
proposals in the paper that it would be easier to draft a 
small Bill conferring on power engineers the same privileges 
as already held by the Post Office authorities. He suggested, 
as regarded the proposed reference to the Board of Trade, 
that that body was rather a controller of electric supply 
powers than one able to act judicially, as was the case with 
the Railway Commissioners. 

Mr. J. C. WiaHamM asked why anyone should have the right 
to refuse permission for running lines overhead; a private sup- 
plier could not be prevented from doing it. The important 
part of the wayleave question was the ‘‘ consents’’: various 
suggestions had been made, and he only wished they had the 
same powers as the Post Office. but doubted whether Parlia- 
ment would grant so much. He agreed with the proposal 
to refer to the Board of Trade matters of compensation, and 
‘in the draft bill of the Joint Committee a similar reference 
was made to the Board of Trade, with a further important 
stipulation that the same arbitrator should sit continuously. 
The question of forming a judicial electrical committee 
was urged before Sir Charles Parsons’s Committee, and 
he thought that that was wanted, and was really better than 
ane an arbitrator appointed by a Government depart- 
ment. 

Mr. E. T. WiıLum{ms urged that this was not the time to 
consider the matter, but the time to act. He submitted 
figures of costs of wayleaves, showing the great divergence 
in values; in many cases recently, however, powers had had 
to be taken under the Defence of the Realm Act to run trans- 


mission lines, Which was evidence of the necessity of alter- 
ing the law. He suggested that the proposed Electricity 
Board should be added to the Board of Trade in the author’s 
recommendations. They must be reasonable in their require- 
ments to avoid opposition, and le thought that a slight modifi- 
cation of the 1916 Telegraph Construction Act would meet 
the case. Electricity supply must be represented by a con- 
crete body before its representations would meet with suc- 
cess. If London’s water supply and dock improvements 
justified the creation of a public body, then surely the elec- 
erie Supply of Great Britain was important enough for such 
a body. 

Mr. H. M. Sayers said he found that the Spanish wayleave 
law substantially followed the Italian law, and he proposed 
to send a translation to the Journal. l 

Mr. J. EB. KINGSBURY said the author concluded with cer- 
tain sound proposals, and the only question was what could 
be done to forward the object of the paper. The proposals 
embodied in the 1916) Post Office Act had actually been 
officially put forward in 1585, and, in view of the time taken 
to secure them, it was very necessary to make an early move 
in the wavleave question. They were suffering from a lack 
of public appreciation of the difficulties and iniquities of the 
question; if the public realised that the refusal of a way- 
leave resulted in disadvantage to the comunity, the position 
would be better appreciated. 

The PRESIDENT (Mr. C. P. Sparks). in the course of a few 
remarks, said the paper resulted fram the work of the I.B.E. 
Committee on Electricity Supply. The question of obtaining 
suitable ontlets from large power stations was so wrapped 
up with electricity supply that it was felt advisable to have 
a paper read on the subject. Hence. Mr. Vernier was invited 
to deal with the question, and the Council that day had 
awarded him the Paris premium for his paper, the reception 
of which by the mecting proved that they had selected the 
right man for the work. In the present state of the law, 
the non-statutory undertaking was immensely better off 
than the statutory one as regarded overhead lines. In one 
case with which he was concerned, the lines extended 10 
miles, and it was easy to get wavleaves. No local authority 
could refuse permission to cross roads; moreover, the private 
owners and the railway companies were both interested 
parties, as regarded the industry in question, and could not 
easily refuse wayleaves. He felt that the necessity for grant- 
Ing greater powers would be forced on the legislature in the 
next vear or two. 

The AUTHOR, in replying, said he was glad there was 
general agreement on the subject; the present was the most 
propitious time to deal with it, and he felt that the Board 
of Trade Committee would be compelled to give it considera- 
tion. The Scotch undertakings were in a better position; it 
was only in Scotland that the County Council was the local 
authority. He remarked that the Newcastle-on-Tyne Co. 
also had a wayleave organisation of its own. Some of the 
difficulties met with by the smaller undertakings were due 
to the Jack of such an organisation. The railway companies 
claimed wayleave rental if the construction touched the 
structure of a bridge; a standard charge had been fixed to 
meet such cases. He thought that a charge per unit was 
iniquitous; the railway company had nothing to do with the 
amount of energy transmitted. The Postmaster-General 
seemed to own the earth and the air, though he provided 
only one kind of public service; personally, he thought the 
Postmaster-General should not have quite sd extensive powers, 
but he got on very well with the Post Office engineers. Par- 
hament had not yet realised the importance of electricity 
supply and the economies that could be effected by its 
means. The Electricity Board suggested by Mr. Williams 
would be a very good thing, if and when appointed, and 
could deal with the question of compulsory wayleaves. If 
they got the powers, let them be useful powers; the French 
law was useless in some respects. He was sanguine that the 
powers desired would be secured in two years or less. 


ALUMINIUM PRODUCTION BY ELECTROLYSIS. 
‘By RICHARD SELIGMAN, Ph.Nat.D. 


(Abstract of paper read before the INSTITUTE oF Matacs.} 


In the course of his paper on “ Electric Furnaces ag Applied 
to Non-lerrous Metallurgy,’’ Prof. Stansfield describes the 
production of aluminium by the electrolysis of a fused miz- 
ture of cryolite and alumina, and illustrates the course of 
the main reaction by means of the conventional formula 


A1,0, + 3C = 3CO + Al,. 


In a communication on this paper Dr. G. H. Bailey points 
out that this formula does not truly represent the changes 
which take place. 

As Prof. Stansfield correctly states, it has been assumed 
heretofore that carbon monoxide is the sole gaseous product 
of the electrolytic reduction of alumina. 

This was the generally accepted view when the present 
writer approached the subject at the beginning of 1905. 
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A correct appreciation of the mechanism of the reaction 
whereby aluminium is produced in the electric furnaces is of 
very great practical importance, because the anode consump- 
tion ig one of the main items in the cost of production of 
aluminium, and it is clear that if the assumption be made 
that for every three units of aluminium produced two units 


of carbon must necessarily be consumed, a downward limit’ 


is put to the possible reduction of this source of expenditure. 

observations made of the electric furnaces at work, 
the writ@&r soon reached the conclusion that the accepted 
“ theoretical carbon consumption ° was a myth, and that it 
should be practicable to work with a far lower consumption 
than had up till then been considered possible. At that time, 
however, he found his efforts to improve the carbon ratio 
hampered by the assertion that it was useless to spend money 
on experiments with the object of reducing a consumption 
‘which already approached very nearly to the figure demanded 
by ‘‘theory.’’ Nevertheless, in a series of large-scale experi- 
ments made avowedly with a different object a carbon con- 
sumption of well below the ‘ theoretical’ figure was attained 
early in 1907. Experiments on a larger scale and in many 
directions were immediately started, and by the summer of 
1907 the fact that carbon monoxide was not necessarily the 
sole gaseous product of the reaction had been finally demon- 
strated. Asa result of the explosion of the fetish of a ‘‘ theo- 
retical ° carbon consumption of 66 per cent., the present-day 
consumption has, as Dr. Bailey says, been reduced to a very 
much lower igure, with financial benefits which are very 
considerable. e Improvement attained has been accom- 
panied by a number of subsidiary advantages. 

Some further experiments were carried out by the writer 
with the late Mr. H. B. Phillimore. Owing to the difficulties 
experienced in eliminating atmospheric contamination in a 
commercial furnace, these experiments were made on a labora- 
tory scale in the electrical department of University College, 
Gower Street, where Prof. Fleming kindly gave facilities for 
the work to be done. 

Experiments so far published upon the production of alumi- 
nium on a laboratory scale have, in their efforts to simulate 
practical conditions, always overlooked one of the most im- 
portant, namely, current density. It is well known that in 
the aluminium furnace the heating is done by the electro- 
iysing current, no external source of heat being required. 
Experinenters have been anxious to reproduce this condi- 
tion, but have overlooked the fact that the loss of heat from 
a laboratory furnace is far Henig proportionately, than that 
from a full-size commercial unit. In order to make up for 
this lose of heat, current densities have been applied which 
are far in excess of those used in practice, and consequently 
the conditions obtaining in these laboratory furnaces have 
been totally different from those found in practice. 

Mr. Phillimore and the writer considered that the question 
of the source of heat was entirely irrelevant, and that in order 
to construct a laboratory, furnace which would truly repre- 
sent the pracne conditions, external heating would have to 
be applied so as to neutralise the excessive loss of heat to 
which these diminutive furnaces are subject. By constructing 
such a furnace, the external source’ of heat being either gas 
or electricity, it was found possible to produce aluminium 
under normal conditions in a bath having a capacity of about 
150 grm. of electrolyte only. So far as the experiments went 
they indicated that Áll the phenomena of a large furnace 
could be reproduced ‘‘in parvo” by this simple device. 

In order to prevent the infiltration of oxygen the electro- 
lysis was carried out in a slow stream of’nitrogen. Under 
these conditions‘ gases containing more than 3 vols. of CO, 
to 1 vol. of CO were obtained before the experiments were 
interrupted, temporarily it was then thought, but in fact 
permanently. 

Dr. Bailey in his communication rightly demolishes the old 
accepted formula, but replaces it by another, namely— 


2A1,0, + 3C = 2A1, + 3C0,. 


The view of the writer at the time was that the primary 
product of the electrolysis was oxygen, and that whether 
oxygen, carbon dioxide, or carbon monoxide resulted was 
dependent upon such factors as temperature, current density, 
physical properties of the carbon anode, rapidity with which 
the gases were removed from contact with the anode, and 
similar factors. The experiments designed to prove the cor- 
rectness or otherwise of this view had to be abandoned before 
any decision had been reached. 
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SUBSTITUTION IN ELECTRICITY WORKS. 


THE following is a copy of a circular-letter issued under date 
April 16th, 1917, to members of the Inoorporated Municipal 
poe Association by the Hon. Secretary, Mr. C. Faraday 
roctor :— i 


SUBSTITUTION IN RESERVED OCCUPATIONS. 


Dear Sir,—I beg to enclose a questionnaire which I shall be 
obliged if you will kindly.fill in and return to me at the earliest 
possible moment. f 


I have to inform you that a deputation consisting of repre- 
sentatives of the 


LE.E., 

I.M.E.A., 

I.A.E.P.C., 

Conference of Chief Officials of the London Electric 
Supply Companies, and the $ 


Association of Provincial Electric Supply Undertakings of 
Great Britain 
was received by the Reserved Occupations Committee at their 
offices, St. Ermin’s Hotel, on Wednesday, March 26th, at 3.30 p.m.. 
under the chairmanship of Mr. Graves. 
- The various speakers on behalf of the deputation drew attention 
to the following, amongst other matters :— 


The great importance of the electricity supply industry. both 
from the public utility and the munitions standpoint. 

The very large number of employés atfected and amount of 
machinery dependent upon electricity supply. and the 
comparatively small number of employés engaged in 
electricity works in relation thereto. l 

The danger of too severe cutting down of the staff and 
employés in electricity works. 

The necessity -for considering the employés in electricity 
departments from the standpoints of technical capability. 
experience and physical fitness. 

The difficulties, dangers and limitations of * substitution.” 

The employment of disabled soldiers and sailors and women 
and girl labour. 

The shortage of labour in the neirhbourhood of some large 
undertakings. 

The difficulty, and, in some cases, the impossibility of making 
even slight reductions in staff of small undertakings. 

The necessity for each case to be considered on its merits by 
expert advisers. l 

The fact that woman labour is employed in some instances to 
the extent of 25 per cent. or more, but that the extent 
necessarily depends upon the local, climatic, and social 
conditions. 

The chairman stated that the recent de-badging was carried out 
upon the order of the Cabinet direct. and Tribunals should appre- 
ciate the fact that it was not, and is not. intended to be a mandate 
that all de-badged men are to go into the Army, but that it is still 
for the Tribunals to consider the circumstances of each case, and 
that a reasonable time should be given for the provision of 
substitutes. ; 

The chairman stated that the Committee were fully alive to the 
position and importance of the electricity supply industry. It was 
not their intention to interfere with skilled men. 

It was agreed that a circular letter be issued by the respective 
Associations to their members, particularly impressing upon them 
the necessity of closely following up the suggestions made in the 
letter and memorandum addressed to the I.M.E.A. by the Reserved 
Occupations Committee on February Sth. 1917," and that statistics 
of the staff and employés of electricity works be obtained now, and 
further statistics in two or three months’ time, to show what 
further substitution had taken place, and when a further conference 
would be held, 


SCHEDULE 1. 
Statistics for March 31st, 1917, 


(a) Number of employ¢s, July, 1914 .. sè ae ee va di 
(b) Number of employés released for service with Colours to 

March 81st, 1917 .. ‘ a s a ss as 
(c) Number of employés, March 81st, 1917.. 


Analysis of (c). 
(1) Number under Military age (18) - oe 5a is as 
(2) Number over Military age (41) .. ae oa ae a eo 
(3) Number of Military age (18—41).. eo ss ia Js ee 
(4) Number of Women.. ane a a os oT 


Total as above (r) at March 31st, 1917.. 


Analysis of (e) (3). (Men of Military Age (18—41)). 
Number of Discharged Soldiers and Sailors 
Number of Rejected Men ete zi as BA pat 
Number of Badged Men a i oe oe ee p 
Number of other grades a 


Total number of men of Military age as above (e) (3) 


— 


Names of undertakings to which the above returns apply :— 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


CANADA.—-The following reduced Customs duties are to 


- be levied as from January 19th, in virtue of regulations made 


by Order in Council under Section 286 of the Customs Act, 
viz.—On battery jars of glass and articles of hard rubber when 
imported by manufacturers for use only in their own factories 
in the manufacture of electric storage batteries :—Under the 
British Preferential Tariff 12 per cent. ad val., under the 
Intermediate Tariff 20 per cent. ad val., and under the 
General Tariff 20 per cent. ad val. 


* ELECTRICAL REVIEW, February 23rd, 1917, page 212. 
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UNITED KINGDOM AND CERTAIN FOREIGN 
COUNTRIES.—A Supplement (Part I) to the Board of Trade 
Journal of March Ist contains complete lists of articles which, 
according to the latest information received by the Board of 
Trade, are prohibited to be exported from Denmark, France 
(including Algeria), Italy, Japan, and the Netherlands. This 
Supplement also contains the list of articles, complete to 
March Ist, which are prohibited to be exported from the 
United Kingdom. A further Supplement (Part II), issued on 
March 8th, contains similar lists for Norway, Portugal, Russia, 
Spain, Sweden, and Switzerland, and this Part contains also 
a copy of the United Kingdom Contraband List complete to 
date of publication. The information given in these two 
Supplements supersedes that given in the Supplements pub- 
lished on November 23rd and 30th last. Copies of the Supple- 
ments may be obtained, price 3d. each (post free 34d.), from 
H.M. Stationery Office, Imperial House, Kingeway, W.C. 2. 


SOUTH AFRICA.—In consequence of representations made 
to the High Commissioner for South Africa, the Union Gov- 
ernment have extended to two months the time limif within 
which suppliers’ invoices of goods shipped to South Africa 
must be dated previous to the date on which the vessel sails 
which carries the goods 

The High Commissioner for the Union draws attention to 
the provisions of Section 7 of Act 26 of 1914, and points out 
that the declaration of home consumption value must show 
prices current at date of invoice, and not that current when 
the order was accepted or contract entered into. 


JOHORE.—A revised list of export duties came into opera- 
tion on January Ist last. Wolfram and scheelite are free, but 
all other metals and metalliferous ores (except tin and gold) 
pay 10 per cent. ad valorem. 


PERU.—A tax of 2 centavos on every kilogramme of rubber 
exported through the port of Iquitos is levied under a law 
dated October, llth last. 


SEYCHELLES.—A recent Ordinance provides for the levy 
on all goods imported of a surtax not exceeding 10 per cent. 
on the amount of Customs duties now payable under Ordi- 
nance 3 of 1913, with the exception of wines and articles de 
inode. Under the existing Tariff the duty on all kinds of 
wire and on electrical apparatus is 12} per cent. ad valorem, 
to which the above-mentioned surtax must now be added. 


FRANCE AND AIGERIA.—The importation into France 
and Algeria of all goods produced in or coming from foreign 
countries is prohibited, by a Decree published on March 2th, 
with the exception of (a) goods imported on account of the 
State; (b) goods which are proved to have been dispatched 
direct to France or Algeria prior to March Ath; (c) goods 
declared for warehousing in those countries by the same date. 
Other exceptions may be allowed by the Minister of Finance, 
either of a general character, or within the limits of the con- 
tingents to be fixed by a new Committee (“Comité des 
derogations aux prohibitions d’entree "’) which is to be set 
up in the Ministry of Commerce. In addition to fixing the 
quarterly contingents of imports for specified products, the 
Cominittee is to draw up and submit for approval proposals 
for general licences in respect of certain goods, and for each 
contingent a scheme for dividing the goods among the various 
industrial and commercial groups in proportion to their essen- 
tial needs. 

It is understood that the prohibition will not be brought 
into force until the contingents above referred to have been 


fixed. 


SWITZERLAND.—A hoah aton issued by the Swiss 
Customs Department provides that packing materials (sacks, 
wooden packing cases, glass receptacles, ropes and cords, &c.), 
which have been imported as containers of merchandise may 
be re-exported empty on production of documentary proof 
that the articles are in fact returned empties. [It should be 
remembered that an nhuport licence will be necessary in the 
case of such returned packing ‘naterials as are covered by 
the British ‘‘ Prohibition of Inport’’ Proclamation. ] 


BRAZIL.—Among the requirements of the new Consular 
invoice regulations, laid down by the Brazilian Budget Law 
for 1917 (see the EnectricaL Review of April 6th), was one 
that packages entered on an invoice must be numbered con- 
secutively. Cabled instractions have now been received by 


the Brazilian Consul General in London from the Ministry- 


of Foreign Affairs suspending this requirement, but the re- 
requirements that each invoice must cover a shipment of goods 
bearing the same mark (thereby ensuring that the goods are 
destined for one consignee only) holds good. Shippers are 
also reminded that the old requirement that Bills of Lading 
and Consular Invoices should agree in every respect is still 
in force. 


CANADA.—A recent Memorandum issued by the Depart- 
ment of Customs calls attention to the existing Regulation 
providing that the words “‘ fair market value as sold for home 
consumption at time shipped” in the heading of one of the 


columns of the prescribed invoice form should be strictly , 


adhered to. If importers desire to make an entry on invoice 
forms without this proper heading, but containing the usual 
certificate, entry may be accepted upon addition of 10 per 
cent. to invoice value pending delivery of proper invoices. 


“ 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLIGH@D). 


Compiled expressly for this journal by Messrs. W. P. Tompson & Co. 
Electrical Patent Agents, 285, High Holborn, London, W.C. and ar 
Liverpool and Bradford. 


1917. 


4,720. “ Automatic device for wireless signalling.” J. MOorkISON & W. A. 
Morrison, April 2nd. 
4,738. “ Electrical instruments for transmission 


and/or reproduction cl 
sound.” D. F. McQutre & F. W. McQvire. 


April 2nd, 


4,739. " Protective gear for dynamo-cleetric pencrators."®@ H. Pearce. 
April 2nd. 

4,758. ‘* Telegraph systems.” A. Davipson, J. A. L. Derartove & N. J. 
PERRYMAN. April 2nd. 


4,773. “ Magnetos.” N. P. Rawis. April 3rd. 
4,808. “ Manufacture of efectric cables.” EC . Beaver & E. A. CLAREMONT. 


4.839, “ Electric switches.” C. C. 

4,860, “Sparking plug.” 
SAXELRY. April 4th. 

4,865. “ Plug connections for electric circuits.” H. Lucas & W. B. 
Epwarps. April 4th. 

4,866. ‘ Electric arc lamps.” H. B. Grys & W. Heare. Apri! dth. 

4,662. “Individual eleetric driving of machine tools, cranes, &rc.” H. 
ScHoLEY. April 4th. 

4,885. “ Manufacture of plates for storage batteries." H. Wane (Flanders). 


GARRARD & A. H. Rania. 


April 4rh, 
BiueMEL Bros., asp F. H. 


Buvemer & F. A. 


4.886. ‘Manufacture of storage-battery plates, and paste therefor.” H. 
Wape (Flanders). April 4th. 

4.901, “ Attachment for electric torches.” 

4,923. “ Electric welding device.” 
provement Co). April Sth. 

4,937. © Telephone appliance.” F. Maver. April Sth. . 

4,946. “ Circuit interrupters.” British Westincnousre Evecrric & Masc- 
FACTURING Co, (Westinghouse Electric & Manufacturing Co., U.S.A). April 
oth. 

4,948. * Electric pocket lamps.” S, 

4,950. * Electrical instruments." 
TELK&GRAPH Co. April Sth, 

4.957. " Electric interrupters for induction coils, &c." 
April 5th. 

4,963. ‘Electric switches.” O. V. 


J. F. Barr. April 5th, 
F. B. Dens (Electric Railway Im- 


BineLLeR. April oth. - 
H. A. Ewen & Marconr’s WIRELESS 


D. McLewsay. 


Forspes & J. Geer. April Sth. 


PUBLISHED SPECIFICATIONS. 


Mie 


1915. 
13,788. Dy omo-ecectric Macuises. D. Suchostawer, (March 27th, 1916.) 
September 2&th, 


1916. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent) proceedings will be taken. 


6,869. Power ‘TRANSMISSION Systems. W. Morrison. June 8th, 1915. 
(100,639.) 
7,731. STARTING INTERNAL-COMBUSTION ENGINES. 
th, 1915. 1100,682.) 
9,588. Hatuing oR WINDING MACHINERY. 
September 4th, 1915. (101,407.) 

H. R. 


146. Projection oF a Ligut Beam. 

3,204. Avtrowatic Nicut Tipu. SemMarnores anp Tipe Recorpers. W.M. 
Greer (H. G. Reaks). March 3rd, 1916. (104,527.) 

3,323. INCANDESCENT-LIKK Fire OR Imitation Fire, or Lustrous Bopy For 
Domestic FIREPLACES., STOVES, GRATES, OR THE LIke. C. O. Bastian & H. H. 
Berry. March 6th, 1916. (104,533.) 

4,182. METHODS OF AND APPARAICS FOR SHarinc Wire. British Thomson- 
Houston Co. (General Electric Co., U.S.A.). March 21st, 1916. (104,561.) 

7,376. APPARATUS AND APPLIANCES FOR PREVENTING THE OVERKWINDING AND 
UNDERWINDING OF CRANES, Hoists, Liets, Wixpinc DRUMS, AND THE LIKE. 
E. Allen & Co. and E. H. Furnival. May 24th, 1916. (104,591.) 

14,250. Sounn PRODUCING OR TRANSMITTING ApPpaRATUs. R. A. Fessenden. 
June 27th, 1916. (104.643.) 

2,176. Exectric COUPLINGS. R W. 
(104,702.) 

3,637. TRANSFORMER AND OIL Switch Vessecs or Cooitnc Tanks or Ot. 
CONTAINERS AND THE LIKE, AND THE METHOD OF MANUFACTURING THK SAME. 
J. H. Davies. March With, 1916. (Cognate application, 11,647,/16.) (104,717.) 

3,657. IMPULSE CONTROL Systems FOR AutoMatic TELEPHONE EXCHANGES. 
Western Electric Ço. & F. R. MeBerty. March lth, 1916. (Addition to 
3,360/14.) (104.719. 

3,736. SEMI-AUTOMATIC TELEPHONE SYSTEMS. 
Co. & H. J. Herink. March 13th, 1916. 

3,859. DYNAMO-ELECTRIC Macninery, J. 
March Lith, 1916. (104,731.) 

3.869. STATIONARY Contacts FOR Exvecrric Swircnes or Circuit BREAKERS. 
F. B. Holt. March I5th, 1916. (104,733.) 

3,896. MAGNETO-ELECTRIC MACHINES FOR 
Enoines. M. S. Conner & A. R. Kahl. 

4,006. APPARATUS FOR TESTING 
2nd, 1915. (100.201.) 

4,348. Arc Projector Lawrs. 
tember 25th. 1916. (104,753.) 

4,453. ELECTRIC CONDUCTORS SCITARLE FOR SEALING INTO Vitreous MATE- 
RIAL. British Thomson-Houston Co. (General Electric Co., U.S.A.). March 
25th, 1916. (104,758.) 

4,532. Devices For HoLDING tite Suabes, Licnt REFLECTORS, oR DIFFUSERS 
FOR LAMPS, SUCH AS ELECTRIC INCANDESCENCE Tawrs. J. B. Mitchell, A. B. 
Shaw & W. Taylor. March 27th, 1916. March 27th, 1916. 1104,759.) 

4,639. APPARATUS FOR ADJUSTING THE [GNITION IN INTERNAL-COMBUSTION 
Encines. E. Marazzi. March 29th, 1916. (104.762.) 

4,865. SPARKING PLUGS FOR USE ON [NTERNAL-COMBUSTION Enaines. J. J- 
Creasey. April 3rd, 1916. (104,770.) 

4,941. Attomatic VOLTAGE REGULATORS AS APPIIED 1O [NTERNAL-COMBUSTION 
Encises Drivisxoe Motor Venicces, P. F. Smith & V. S. Robinson. April 
4th, 1916. (104.772.) 

5,44. ELECTRIC SIGNALLING OR TELFGRAPHING SYSTEMS. 
13th. 1916. (Cognate applications, 7,156/16, 

7,328. MeLticort Enretric Casares. . Callender and Callender’s 
Cable & Construction Co. May 23rd, 1916. (104, 793.) 

8.831., EcecrkicalLy-WELDED Wire Fabrice oR THE nike. British Reinforced 
Concrete Engineering Co. & E. B. Hall. June 23rd, 1916. (104.807.) 

9,137. SFPARKING PLUGS FOR INTERNAL-COMBUSTION Esļscises. F. A. L. Johr- 
son. June 29th, 1916. (104,808.) 

10,361 Means oF Cowstrov ror Perro. ELecTRIC VEHICLES. 
Stevens, Ltd., & P. F. Smith. July nd, 1916. (104,819.) 

12,410. MFANS FOR THE CONTROL ELECTRICALLY OF THE SIGNAL INDICATORS 
USED IN CONNECTION WITH MINE Hauuinc ENGtnes, WINDING ENGINES, AND THE 
Like, J. P. Forster. September Ist, 1916.  (104,828.) 

12,420. ARRANGEMENT OF REGULATOR AND CIRCUIT INTERRUPTER FIXED UTON 
ELECTRIC GENERATORS HAVING A VARIABLE SrreD. Soc. Anon. pour IEclairage 
Electrique des Vehicules. November 29th, 1916. (102,483.) : 

17.074. ErrctrRice Battery Lamr. . E. Hamilton. July 25th, 1916. 
(Divided application on 3,029/16.) (104,847.) 


Bosch Magneto Co. June 
Sicmens-Schuckertwerke Ges. 


Evans. January 4th, 1916. 


L. Phillips. February 14th, 1916. 


Relay 
(104,726. ) 
H. St. H. Mawdsley & H. F. Jor. 


Automatic Telephone 


IGNITION IN  [NTERNAL-COMBUSTION 
March 16th, 1916. (104,736.) 


Evecrric Curceits, F. Proksch. March 


J. Brockie and Johnson & Phillips. Sep- 


T. Mcleod. April 
and 9,750/16.)  (104,777.) 


Tilling- 
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REASONABLE IMAGINATION. 


STATESMEN at Home, Colonial Premiers, lesser poli- 


ticians, 


and 


hard-leaded business men, 


are all 


appealing to us to exercise in these momentous 


times the gift of imagination. 
well, 


is faultless in execution, 
psychological moment, 
and quite rightly evokes thunderous applause. 


The quartette sounds 
is rendered at the 
‘therefore is most effective 


But 


what is this great gift that we are all urged to exer- 


cise ? 


Are we all possessed of it?. 
how to use it well? 
tion, may it not 


éé 


Do we know 
Unless we use it with discre- 
run riot” and degenerate, as 


some writer of the past has said, into unrestrained 
enthusiasm which may be likened to a ‘‘ runaway 


horse ” ? 


Suitably used, at a period of national 


emergency, it saw the dread possibilities of the pro- 
longed war with Central Europe, and put under 
properly organised control, it led to the establish- 
ment of munitions manufacturing and ordering on 
such an immense scale that the cause for which Free 
Peoples are fighting to-day has been saved. This 
was real Statesmanship—the man for the hour was 
found in the person of the present Premier—a man 


of imagination and foresight par excellence. 


We 


organised our industries, our engineering and other 
resources, to secure the one great end. The appeal 


‘of the Colonial Premiers who are amongst us to- 


day summons us to bring our minds to bear upon 
other problems, less immediate perhaps, but prob- 
lems supremely momentous for the days that may 


not be very far away. Sir Robert Borden weightily 


voiced the appeal at Manchester on Monday last. 
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The British Empire is a vast heritage, free in cer- 


tain respects to all of us—ours! 


But, 


says Sir 


Robert, and so we needs must recognise, it imposes 
corresponding vesponsibilitias which we cannot fulfil 


unless we possess 


to grasp its immense possibilities.” 

Then we come to the lesser politicians and the 
social reformers, and we find them all bowing in 
adoration before the same great power for good or 
and urging that in our preparations for the 
strange ways of after-war along which our own and 
other nations will eventually have to pass—the stage 


evil, 


of reconstruction—we be men of vision, 


“the vision and the imagination 


of fore-: 


sight, quick to read the signs even before they can 


take definite shape. 


They may be critical days for 


most of the world, and the appeal is not by any 


means unneeded. 
mentioned of our quartette—the 
business man, 


29 


sented by Mr. 


British Industries’ Federation. 
newspaper, 


ing 


[449] 


as we have termed him, 
Dudley Docker, 


But now we turn to the last- 
“ hard-headed 
as repre- 
founder of the 
Writing in an even- 


he discusses that problem which 


450 


THE ELECTRICAL REVIEW. 


(Vol. 80. No. 2,067, APRIL 29, 1917. 


soon may be second to none in importance, though 
interconnected with the problems of the Colonial 
Premier, the lesser politician, and the social re- 
former—the new relationship of Capital and Labour. 
Mr. Docker says that our difficulties in the past were 
‘in a large measure attributable to ‘‘ lack of imagina- 
tion.” Imagination is a quality essential to the suc- 
cess of any undertaking, ‘‘ undertaking ” including, 
of course, trade. ‘‘ Lack of imagination renders one 
blind to the possibilities of a situation. It prevents 
an appreciation of another person’s point of view, 
and it militates' against any negotiations through 
want of understanding.’’ Now, if there is anything 
we need to perceive to-day it is the possibilities of 
the situation. Events come tumbling so thickly and 
so fast that we have hardly recovered from one great 
transformation before we are in the midst of another. 
It is dificult enough to understand, sometimes, even 
the situation itself, if we take the near view, let 
alone its possibilities. Still, we have to face the 
. Situation, changing as it may be, with the utmost 
care, forethought, and, if we can, imagination. We 
may be on the verge of democracy’s greatest plunge 
for liberty and freedom. Events in Russia, the 
incoming of the United States, the signs of 
socialistic struggling to cast off the yoke of mili- 
tarism in Germany, may all be portents of immense 
efforts from the workers of the world for securing 
the future consideration of their interests. The 
workers of the British Empire have in millions paid 
their price to liberate the world from its oppressors. 
The time of their return will come. They, as well as 
statesmen, politicians, and hard-headed business 
men, will have the gift of imagination, and they 
will want to exercise it, too. Here, then, assuredly 
is a matter calling for men of imagination in in- 
dustry to exercise their foresight in such a way 
that the imagination of Capital and Labour may not 
come into collision in the pursuit of their ideals. 
Compared with the pre-war conditions, it is some- 
thing great to have arrived to-day at that stage 
toward industrial harmony where, as Mr. Dudley 
Docker says, ‘‘ representative employers and trade 
unionists have agreed to look at each other with- 
_out the intervention of Government or politician,” 
and have founded the National Alliance of Em- 
. ployers and Employed. They have looked at each 
other in the past—with drawn daggers, but the 
employer who will grind all that he can out of his 
workpeople, and will not consider their ‘‘ welfare ” 
along the lines that have proved humane and suc- 
cessful during war, can have no self-respecting rôle 
to fill in our future industrial economy. We doubt 
whether many of his cult remain to-day. Nor will 
there be self-respect or peace for any of us if 
Labour utters again its pre-war threats and hates, 
and throttles progress by its short-sighted obstruc- 
tiveness and limitation. Imagination, discreetly 
guided, counselled by experience, not imagination 
tun riot and degenerating into the enthusiasm for 
ideals which will liken it to a “‘ runaway horse,” 
will be as necessary a quality for Labour as for 
Capital, and any step that will lead us into that 
spirit of industrial peace, that co-partnership in 
industry which will enable us to live in prosperity 
and real freedom and happiness for years to come 
is to be most cordially welcomed. The new National 
Alliance is undoubtedly a move in the right direc- 
tion. As Mr. Docker says: ‘‘ Many old shibbo- 
leths have disappeared, and all that is wanted is the 
exercise of reasonable imagination and human sym- 
pathy.” He holds that the success of the new Alli- 
ance will be assured if each member will endeavour 


to understand the point of view of his neigtbour. 


That is no easy matter, but the way to arrive at it 
is to look a little beyond our own immediate per- 
sonal fads and fancies, predilections and objec- 
tions; and imagination and a far-off look are more 
essential than the immediate counting of our indivi- 
dual rights and possessions, and than the refusal te 
consider the claims of others to be entitled to a share 
therein. It will be useless talking Industriaf Peace, 
Industrial Harmony, and so on, unless men find 
that such conditions are going to clothe and feed 
those who depend upon them. Prosperity and good 
wages, considerate treatment and humane environ- 
ment, are the only way to Industrial Harmony 
which will last. It ought not to require much imagi- 
nation to see that, but a great deal of it will be 
required in the formulation of measures and the 
forming of an atmosphere by and in which that end 
is to be secured. The statesmen, the Colonial re. 
sources, the social reformer, and the hard-headed 
man of business, are the great co-operating means 
or forces or mediums through which we shall suc- 
ceed. Appealing, as our leaders are, to others for 
the exercise of the gift of imagination, they will 
surely not neglect to exercise that gift themselves. 


A ee 


AN article which appears else- 
where in this issue directs atter- 
tion once more to the immediate 
bearing of the canal question is 
this country upon the future of the ele¢trical indus- 
try. As the author points out, the subject is inti- 
mately connected not only with the utilisation of 
electrical power on the canals themselves, but also 
with the supply and distribution of electricity in the 
districts traversed by the canals. As in the case 
of the electrification of the railways, the consump- 
tion of energy for haulage would provide a steady 
load from the commencement, and would thus re- 
move one of the greatest obstacles to the wide ex- 
tension of electric mains; the subsidiary demands 
for electricity could then be cultivated at leisure, 
and the advantages of electric power could readily 
be demonstrated to farmers and other prospective 
consumers in the neighbourhood of the waterways, 
while factories on the route could be supplied with 
lighting, power, and shipping facilities at one stroke. 

In this connection, it is interesting to note that 
Germany is contemplating the construction of a 
great new waterway from Aschaffenburg to the Aus- 
trian frontier. ome details were given in the 
Times of March 1st, which states that the work in- 
volves the connection of the Main and the Danube, 
which rivers will also form part of the waterway; 
the total length of route will be 460 miles, and the 
aggregate cost is estimated at 32} millions sterling. 
requiring an annual traffic of ro million tons to 
cover the expenditure. A Bill authorising the out- 
lay of £50,000 has been passed by the Bavarian 
Diet, this being the first instalment of a sum of 
£250,000 required to complete the plans for the 
new waterway. The canal is intended to accom- 
modate ships of 1,200 tons, and will provide a con- f 
nection between the North Sea and the Black Sea. ff 
A canal joining the Main and the Danube already 
exists, but can carry barges of not more than 125 
tons, and is found to be wholly inadequate to meet 
the present demands. The scheme is only one of 
several projects of similar type, which illustrate the 
importance attached to the provision of internal 
water transit by Germany. Granting that the con- 
ditions there are far more favourable to canal deve- F 
lopment than in this country, the facts nevertheless 
indicate the economic value of such waterways, an 
warrant us in urging that the question should not 
be lost sight of. 


Electric Power 
on Canals. 


~~ 
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WIRING WITH TOUGH RUBBER COMPOUN 


By W. ELLERD-STYLES, A.M.I.E.E., Member Electrical 
* Contractors’ Association (Inoor.) 


é 


Tus following article has been written for the 
benefit of contractors and others interested in elec- 
trical installation work who may desire to eréct 
tough rubber compound cables (popularly known as 
C.T.S.) in place of conduit, capping and casing, 
Stannos, Henley, or other system of wiring, several 
of which are restricted in application by the I.E.E. 
Rules issued in March, 1916. These Rules permit 
the use of tough rubber compound cables (C.T.S.), 
and, in view of this fact, the experience of the 
writer in the use of this class of cable in various 
situations may be of assistance. 


Several contractors have doubted the claims of 


manufacturers of this class of cable as to its being 
suitable for users in all situations, and with a view to 
dispelling these doubts it can be stated that the 
covering possesses a remarkable degree of dura- 
bility, there is no creeping of moisture into the 
insulation, it is immune from the usual chemical 
actions met with in practice, it possesses high resili- 
ency, great tensile strength, and is difficult to in- 
jure by mechanical means. It is most easily in- 
stalled, economical as regards labour costs and 
amount of material used, and entirely removes the 
trouble of earths, always ensuring a good insula- 
tion test. For surface wiring it easily scores over 
the metallic systems, being more flexible and un- 
kinkable (a word adopted to convey the absence of 
kinks in the sheathing during the handling and 
erecting). An important detail is that it is popular 
with workmen who have made its acquaintance. 

Dealing with tough rubber compound protection 
in his paper, ‘‘ Wiring Rules of the Institution of 
Electrical Engineers,” read before the Association 
of Supervising Electricians, Mr. W. R. Rawlings 
says: “It has been thought by many that the In- 
stitution should not allow this material to be used 
without protection.” Why not? It has a protec- 
tive sheathing. Several individuals have asked: If 
this class of cable is permitted, why should not 
-valcanised rubber cable of standard manufacture be 
used? The question is the outcome of inability to 
grasp the details of relative construction, and also 
the result of want of experience with C.T.S. 

To begin with, the cables are insulated exactly in 
the same way up to the vulcanised layer. The ordi- 
nary v.R. cable is then finished with tape and braid- 
ing, both very hygroscopic, both very inflammable, 
and the red braiding in particular being appetising 
for mice and similar vermin. C.T.S., on the other 
hand, is finished with a protective coating of tough 
rubber compound (not, as some folk state, with 
ordinary rubber). This compound is non-hygro- 
scopic, is not easily ignited, and vermin ignore it. 

As fo the question of fire risk, this should be 
sufficiently answered by mentioning the extensive 
use of C.T.S. cable for trailing cables, &c., in 
mines, and those individuals who hesitate to be- 
eome converts to the use of this class of cable, and 
who lament the fact that it is permitted by the 
Rules, should attempt to gain s@me experience in 


mines and the severe conditions existing therein, | 


and they would then see the cable question in its 
broadest aspect. | 

Metal-sheathed systems as a whole have the 
serious drawback of being subject to damage dur- 
ing erecting. The workmen have to use extreme 
caution in handling the material, an accidental blow 
with a hammer is fatal, and earth risks are to be 
considered. The open ends of the cable do not 
receive proper attention as regards sealing, with 
resultant trouble. 


The question of lowering wiring costs ts ever 
recurring, and many engineers are in favour of the 
Continental system, or the cleat system, as being 
within the region of cheapness; their opinion is that 
the appearance does not count. Perhaps not in fac- 
tories, workshops, sheds, &c.; but what of the 
house, showroom, and better-finished establish- 
ments? It is easy to appreciate such disregard of 
artistic effects where the Huns are concerned, but 
it is not—British. Even in the poor man’s cottage 
we find humble ornaments and decorations; do not 
let us abuse such places with what are apparently 
considered ‘‘improvements,’’ but really constitute 
a “clumsy abuse.” 

Such a method of wiring as herein described 
could be classed as being the cheapest to-install if 
the cable makers (a big ‘“‘ IF,” please) would con- 
descend to reduce their prices for this C.T.S. cable. 
A prominent cable-maker informed the writer that 
they could atford to lower prices. The labour costs 
are extremely low, and with the co-operation of the 
cable makers we should obtain a very cheap and 
reliable method of wiring which would rapidly 
popularise the use of electricity in directions at pre- 
sent monopolised by ‘‘ penny slot meters.” 

To begin with it may be necessary to educate the 
supply authorities’ representatives, also the pros- 
pective client, in the virtues and merits of this parti- 
cular cable, as three following incidents demon- 
strate : — 

1. On the completion of the electrical equipment 
of a large suburban residence, the supply authority’s 
representative called to test and connect up. After 
the test, an inspection was carried out, and we were 
instructed to earth the sheathing. Of course, ex- 
planations followed. 

2. Some large garage premises were being wired, 
consisting of several detached buildings, when the 
inspector observed that at several points the cable 
rested on girders and other ironwork. He gave 
instructions for insulating material to be placed be- 
tween the cable and the metal work so as to avoid 
the risk of the sheathing being earthed at these 
points. f 

3. An incident of a different nature occurred at a 
residence during the wiring of the same for lighting 
and heating. The owner paid a visit, and observed 
that cables were being laid under the floors. 
He promptly ’phoned the supply authorities, stat- 
ing that the electricians were using a very funny 
stuff for the electrical work. A representative 
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called, cut off a sample to test, and, after looking 
up the Rules, approved of its use. On the same job 
we arrived one morning to find notices chalked over 
the floors and walls, ‘‘ Do not proceed—this must 
be in conduit.” The sinking of the cable in the 
plaster disturbed the proprietor, so we explained 
that experiments had been carried out to deter- 
mine the effects of ‘‘ serapite plaster ’’ on the cover- 
ing; after a lengthy period, there was no adhesion 
of the plaster, and when the cable was chiselled out 
an insulation test proved it to be quite unaffected. 
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The above incident closed with a satisfied client, 
who is very pleased with his equipment. 

It is not necessary to describe the corrosion-proof 
fittings (White’s patents) manufactured by the St. 
Helens Cable & Rubber'Co., of Warrington, for 
use with C.T.S. cables, as many booklets and 
pamphlets exist to assist in the erection of the sys- 
tem,* but we may show how to wire installations 
with ordinary accessories as used for housè lighting 
and similar situations, including standard pattern 
distribution boards, wood blocks, ceiling roses, &c. 


BRACKET ON SECOND FLOOR 


TO F USES 


3-PLATE ROSE 
ON FIRST FLOOR 


= TO FUSES 


2-PLATE CONNECTOR 


FOR PORCH LANTERN On OUNO FLOOR 


oem a å. ae ew e o ew oe ew ll ee ew ew oe = ow ee oo ew M Ow ew al T @ ow 


Fic. 2.—VERTIGAL WIRING DIAGRAM FOR PorcH, HALL, 
AND STAIRS. 


For wiring simply, the accessories, apart from the 
cable, are clips with suitable fixing pins. 

The writer favours the use of flat section cable 
where the system is not required to be watertight, 
as it gives a better appearance than the circular 
core cable when used for surface wiring. The twin 
and three-core is useful for most runs, but for some 
situations it is advisable to use the single core, this 
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being a matter for the individual to decide who is 
responsible for the work. An advantage to be 
gained by using twin cable to the distribution board 
is that the time taken to sort out the circuits is 
reduced to a minimum. 

A waterproof system is obtainable by using ordi- 
= mary screwed surface boxes and outlets, as made 


*See also EvectricaL Review, February 5th, 12th, and 
ae 1915; November 19th, 1915; and February 2nd, 1917. 


3-POINT SWITCH 


for }-in. conduit, adapted by the employment of 
externally screwed grip nipples. The circular sec- 
tion multicore cable is used, and stout rubber rings 
effectively bind the cable in the nipples. 

When commencing an installation st is advisable 
to plot out the runs on a rough plan, and then 
arrange the circuits so as to make all runs as short 
as possible. Endeavour to arrange for suitable 
ceiling-plate connectors, and, if convenient, use 
C.T.S. junction boxes. 

If concealed wiring is specified, it is necessary 
with walls of brick faced with plaster to chase out 
a narrow channel in the plaster to receive the cables, 
which will terminate in sunk boxes for the switches. 
using ‘‘ serapite plaster ’’ for making good. If the 
walls are of lath and plaster the wiring becomes 
extremely simple, a “fish wire” or ‘‘ mouse” 
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being employed to get the cable to the switch 
points. 

The diagrams given show where multiplate 
ceiling roses and junction boxes can be used with 
advantage, and will assist in deciding what is 


advantageous when plotting out the work with a . 


view to economising both material and labour, the i. 
ceiling roses serving as junctions for the cables, : 
in addition to carrying the pendants. Looping-in 
is dispensed with to a considerable extent, result- 
ing in a great saving. of cable, &c. 
Mr. D. S. Munro in his book, “ The Practice of | 
Electric Wiring,” mentions that ‘‘ Within recent | 
years he has been in charge of a number of installa- 
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tions in which looping has been insisted on through- 
out. On the average house, with eight circuits 
feeding the usual 5, 3, 2, and single-light positions. 
he has found that quite 50 per cent. (in some cases 
70 per cent. ) additional cable is required for loop- 
ing.’ 

This adds unnecessarily to\the-cost; in addition. 
we have to remember that every ‘unnecessary yê 
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of wire fitted is a disadvantage to the installation, 
one reason being that the best of cables have an 
average characteristic leakage per yard, and, there- 
fore, increase in length must increase the total 
leakage, other things remaining equal. 

The diagrams and controls given are those em- 
ployed on a large suburban house recently com- 
pleted. It is not claimed that the general arrange- 
ment of lighting, &c., is ideal, as, in common with 
this class of work, the client was guided partly by 
his architect and partly by his personal fads; never- 
theless, this installation when completed possessed 
many advantages over the “cut and dried ° method 
of wiring usually employed. To use a group of 
single-pole tumbler switches for controlling a clus- 
ter of lamps may look imposing to some folks, but 
it is really clumsy and unsightly, and a sign of ignor- 
ance, 1f not of present-day capabilities, at least of 
modern switches.* 

Regarding the switch controls, it is necessary to 
mention that the switches used were partly of 
Messrs. A. P. Lundberg & Sons’ manufacture, and 
the remainder were ‘‘ Diamond H ” switches. Flush 
patterns were specified in most situations, and in the 
less important rooms the surface pattern. 

At both the South-Western Polytechnic Institute 
and the East Ham Technical College the students 
(ages 16-60) are given every „facility for studying 
improved switch controls as part of the course of 
“Electrical Installation Work,” and contractors 
generally would soon discover that they had a lot 
to learn in this direction if they cared to take the 
trouble. | 
_ It is not intended to give diagrams of the whole 
installation, as’ a good deal of repetition would 
occur; nevertheless, it is hoped that a study of those 
given will enable the prospective user of the C.T.S. 
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sables to proceed in an economical manner. Only 
the terminals of the accessories are shown. 

Fig. 1 is extremely simple, and is intended to 
¢onvey to the reader how easily a few switch plugs 
can be wired, and also the method of using a three- 
plate ceiling rose to avoid a loop into the switch, 
which may save several yards of cable. Twin cable 
is used for all the wiring shown. 

Fig. 2 shows the controls for porch, hall, and 
landings, the pendants on the landings illuminating 
the staircase. In the hall are three sunk switches 
with an ornamental switch plate, namely, one single- 
pole and two two-way switches. On the first landing 
two sunk switches are fitted, a two-way and a two- 
ANT LAE ENE De LER a EE A NR TREE 


*For a good guide to switching see the booklet, entitled 
“ Lektrik Lighting Connections.” publ; e 
Lundberg Lighting nnections.” published by Messrs. A. P. 


way intermediate, while on the top landing there 
are a two-way and a single-pole switch. The hall pen- 
dant is controlled both from the hall and the first 
landing. The pendant on the first floor is controlled 
from three positions: hall, first landing, and second 
landing. The single-pole switch in the hall controls 
the porch lamp, and the single-pole switch on the 
second landing is for a bracket on that landing. 
Twin and single cables are employed for these cir- 
cuits. ; 

The billiard room circuit is shown in fig. 3. 
The switch is a ‘‘ Diamond H ” flush type three- 
point switch. The table pendants are wired in two 
sections; the centre pair are taken to one switch 
point, and the remaining four to another switch 
point. The bracket over the marking board is 
wired to the remaining switch point. We then have 
the following variety of controls: marking board 
alone, marking board with two table lights, mark- 
ing board with six table lights, “‘ off ?”; mostly twin 
cable used, with one length of triple and two 
lengths of single. 

The diagram shown in fig. 4 is for a bedroom 
having a pendant over the bed controlled by a pear 
switch, and a two-light rise and fall pendant over 
the dressing table controlled by a “Lundberg ’’ 
series-paralle] and off switch. We therefore obtain 
three degrees of light: One lamp alone “full on” 
or off, two lamps ‘“‘ full on,” two lamps in series 
““dim”’ and off; mostly twin cable, bedlight with 
single cable. | 

Fig. 5 is a diagram of the drawing-room con- 
trolled by “ Diamond H”’ two-point flush pattern 
switches. The two pairs of corner lights are on one 
switch, and the centre three-light pendant is on the 
other switch. One switch gives 2—4—2 and off, the 
other switch gives 1—3—2 and off, this latter being 
the same as in the morning room. It will be seen 
that with the two drawing-room switches any num- 
ber of lamps may be switched on from one to seven 
in steps of one. 

Fig. 6 illustrates the wiring for dining-room and 
kitchen, and again demonstrates where a three-plate 
ceiling rose saves a long loop wire to the switch. 
The runs are exceptionally easy. A twin cable 
feeds the joint box from the distribution board. 
Another twin cable is taken from the joint box to 
the three-plate rose, looped-in to the terminals, and 
is then continued to the switch. For the dining- 
room a triple cable is taken from switch to joint 
bag, then away to three-plate fixture block. 


A Few Points IN CONCLUSION. 


Always continue the sheathing well inside of dis- 
tribution boards, switch blocks, &c. ` 

For surface runs, mark out the lines with chalk 
or pencil so as to assure symmetry, and space the 
clips at regular intervals. 

Remember that cable is heavy, and it is easier 


- to work the runs in a downward direction. 


For surface work use uniform cable; for instance, 
if five wires are needed, do not run a triple and a 
twin, or two twins and a single, but five singles. 

If a number of cables run side by side, do not 
use a number of clips side by side on each of the 
cables, but span them with a suitable saddle. 

There is no braiding to bother with or to cause 
surface leakage, and no earthing troubles. There 
is no threading of conduit or capping and casing 
between partition walls. 

You may continue your cables into exposed situa- 
tions without fear of troublesome after-effects. 

You are able to run cables in positions that would 
be impossible with other systems of wiring. 

The extra cost of cable is more than compen- 
sated for by the saving in labour costs and shorter 
runs. 

The writer has no interest in the above cable 
other than that of a satisfied user. 
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WAYLEAVES. 


Mr. O. VERNIER'S paper wag read and discussed at a meeting 
of the NEWCASTLE Loca SECTION OF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS on April 16th. ; 

The CHAIRMAN (Mr. H. W. CLoruier) said the present was 
an excellent time to tackle such a matter; these were times 
when they should get their troubles straightened out. Elec- 
tricity in the past had been too much dominated by persons 
who did not understand it. The war had afforded a great 
opportunity to show its worth, and it had shown what it 
could do. When the nation realised its importance from a 
national standpoint, some of their difficulties would begin to 
disappear. Municipal representatives did not appreciate the 
public interests involved in electricity as they might do, and 
there was undoubtedly a tendency to look at any industrial 
concern that was pushing on as something that ought not to 
have the support of the general community. This difficulty, 
which was largely due to ignorance, could be removed by 
putting the proper men in the right place. 

Mr. W. S. Burton (a local solicitor interested in electrical 
eoncerns) said that the opposition of some landowners to 
wayleaves was the real trouble; a landowner might say he 
would have nothing to do with wayleaves, and he was quite 
within his rights in saying so. The way in which this dift- 
culty had been got over in that district was remarkable; of 
course, there had been delay, but the marvel was that there 
had been so few refusals. Mr. Vernier had restricted himself 
to agricultural and open lands; in dealing with such lands 
as parks they must admit that overhead wires and poles were 
not beautiful, and if they got such a system across a park, 
it did detract from the letting value of the mansion house. 
Instances of that kind were few, but the company would 
have to pay more for such depreciation. He thought the 
time had come when compulsory powers for the acquisition 
of wayleaves for electrical purposes were really necessary. 
He referred at length to the costliness of arbitration, and 
suggested that probably the best persons to act might be the 
local valuers appointed ander the Land Valuation Depart- 
ment. 

Mr. Crisp said the difficulty in negotiating wayleaves in 
that district was the question of delay, and it seemed iniqui- 
tous that one person should have it in his power to hold up 
some operations for, perhaps, 18 months. In regard to 
rental, it was not usually the Jarge landowner who was 
difficult to deal with, but the small one. If some such 
Measure as was suggested was not put into force, the working 
of many undertakings would be seriously affected. 

Mr. BALDWIN was not quite sure that compulsion would 
remove all the difficulties, but there was no doubt that great 
advantages would accrue from a measure such as that men- 
tioned by Mr. Vernier. .As to unreasonable terms demanded 
for wayleaves, he mentioned one case in which the owner 
stipulated that the poles should be painted red, white, and 
blue, with a pulley at the top so that the owner might raise 
the national ensign when he desired. Those terms were 
agreed to, and carried into effect. The landowner was per- 
fectly satisfied; but in a few weeks’ time he was certified 
as a lunatic. j 

Mr. Laws thought that seeing that wayleaves were essen- 
tial they ought to be put on some ground of logic and equity. 
It was a matter in which there should not be any haggling. 
There were few men who would say that the rights of ihe 
oe should not give way to the interests of the com- 
munity. 

Messrs. Marshall, Turnbull, Elder, and Hunt also took 
part in the discussion. 


MACHINE-SWITCHING TELEPHONE GEAR. 
By F. R. MoBERTY, M.LE.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
¢ ENGINEERS.) 


(Concluded from page 400.) 


Tue formulas for computing chances permit the calculation of 
a switching capacity at the various trunk links and switching 
machines which will be adequate for all but a certain peak 
of load, consisting in calls delayed, or blocked, by a busy-back 
signal. The cost of accommodating the peak may be con- 
siderable. _ 
In a switching system in which the testing of trunks 
at a given group is not prolonged or repeated, an advancin 
connection which encounters all trunks busy is blocked an 
lost. When registers are employed for recording the number 
wanted and governing the selection and the testing of trunks, 
the test of engaged trunks may be prolonged or repeated until 
a trunk becomes available; the call is then merely subjected 
to a delay which is negligible in the time of total completion. 
The table below shows for a system constructed for the re- 
peated testing of busy trunk groups, and for the switching 
machines of a single group employed at four different per- 
centage efficiencies, the percentage of busy hour calls which 


would wait longer than 12 seconds. In a machine-switching 
equipment with such registers, it was found by test that the 
number of final switches could be reduced to the extent of % 
per cent. before the delays imposed upon connections in pro- 
gress because of repeated testing to obtain an idle line awith 


' became perceptible to the users. 


Percentage of Calls Lost or Delayed. 
Calls lost on Calls waiting longer 


Efficiency p.c. test p.c. than 12 seca. p.c. 
0.55 3.4 0.45 
0.65 8.3 1.4 
0.70 12.3 3.8 
0.80 23.4 9.0 


Since the switching capacity of the system affects the eost 
of the equipment to a very considerable degree, ib would 
seem highly desirable that a standard method of computing 
the switching machines in an equipment should be agreed 
upon as a basis of ‘‘ rating ” or comparing systems of different 
types. 

CONTROLLING THE SWITCHES. 

The manner of controlling the movements of the two types 
of switches with ratchet and power motors are characteristic- 
ally different; the ratchet motor impulses of current are 


produced by the controlling means which operate the motor - 


magnets of the switches successively step-by-step, advancing 
the moving member to an extent corresponding to the number 
of impulses; in the power-driven switch, the switch is eet in 
motion, and in its motion transmits back to the controlling 
means impulses of current which measure the progress of the 
switch and enable the controlling means to stop it when the 
desired displacement has been produced. 

The control of the switching machines may be exercised 
either by the subscriber himself, furnished with a number- 
transmitting dial, or by an operator acting under the sub- 
scriber’s direction by telephone. 

When the manual switch-controlling mechanism is located 
at the central office it takes the form of keys corresponding 
to the numbers like those of a typewriter, which can be mani- 
pulated with great facility and accuracy. To tranamit a five- 
digit number by means of a dial sender requires about six 
seconds; to set up a like number on keys requires no more 
than one second. In several semi-automatic switching sys- 
tems the keys directly govern the impulses distributed to the 
switching machines. Since the operator can dispose of con- 
nections more rapidly than the switching machines can per- 
form the numerical and junction selections, two or more sets 
of keys are furnished for each operator which she may use 
in succession. In the system of the offices G, I, J, and K, 
and others later referred to, a single set of keys placed before 
the operator is associated with several sets of numerical regis- 
ters, any of which may be set to position corresponding with 
the numbers of the keys depressed; and the registers free 
themselves when set from the keys and remain associated 
with the machines until they have guided the latter to the 
indicated connections. 

These registers are of the same general nature and govern 
the switching machines in the same way whether they are 
set to position by means of the keys of the operator, or by 
means of the number-transmitting dial at the subscriber's 
station. 

Operating the registers or switching machines directly from 
the subscriber's station very little affects the nature of the 
central office switching mechanism; the control of the 
machines by operators, however, considerably modifies both 
the machine-switching equipment and the work of eperstors 
in comparison with manual switching. 


CaLL DISTRIBUTION TO SEMI-AUTOMATIC OPERATORS. 


The use of seeking machines, whether pre-selectors or 
finders, for concentrating the incoming calla upon the group- 
choosing switches, in semi-automatic operating, permita at the 
same time a concentration of the work of answering, estab- 
lishing, and supervising connections upon s minimum namber 
of operators, and the equable distribution of the work amongst 
them. In machine switching, the same mechanism collects 
the calls from a large number of lines, concentrates them 
upon a limited number of trunk circuits, and brings them 
before a limited number of operators in charge of those trunk 
circuits. The trunks ang in seeking switches are occupied 
for the full holding time of a connection, and hence must be 
available in a relatively large proportion to the calling lines. 

It is profitable to concentrate the incoming calle upon an 
operator up to her full capacity, which may be about five or 
six hundred connections per hour. A condition limiting the 
load is the delay imposed upon the individual subscribers 
call before it receives attention, which can be kept down only 
by reducing the load on the operator and so increasing the 
wage cost per connection, or by distributing calls to a larger 
number of operators and thereby increasing the quantity ol 
distributing machinery. The aim of good manual practice 
is to answer the calling subscriber in an average time of 3} 
seconds, with no more than 5 per cent. of the calls delayed 
more than 10 seconds. 

The operator’s delay in answering a eall on a manual switch- 
board is composed of two factors, of. which the first 18 3 
nearly fixed minimum time of rather more than two second: 
for observing the call signals, plugging into the calling hne, 


a ie ol 


` 


Vol. 80, No. 2,057, APRIL 27, 1917.] 


THE ELECTRICAL REVIEW. 


455 


SAE eee ee eee ee nnn nn LL 


and connecting her telephone; while the other is the wait 

imposed while the operator serves other calls, which increases 

with increasing load. l 
A high grade of service can be attained consistently with 


' a high load upon each operator, by providing for connecting 


any call originating amongst two or three thousand lines with 
any of six or more operators. To perform such a distribution 
requires seeking switches of large switching capacity. 

The results of the foregoing studies and conclusions have 
been embodied in a number of machine-switching plants, of 
which one—a semi-automatic equipment for an exchange area 
in France—is described in some detail in the paper. 

The office in question is the centre of an important toll 
trafic which is provided for in the usual manual toll and 
recording positions. The switching of calls from lines demand- 
ing toll connections and of calls for lines of the automatic 
equipment is performed by machine switches. 

The exchange equipment is in the single large office of the 
areas Conversion of the area to automatic working takes place 
completely with the cutting over of the office. When the 
machine-switching equipment is in one office of a multi-oftice 
area, special provision is required for passing calls from the 
manual to the automatic equipinent, and from the automatic 
to manual equipments, without impairing the telephonic. ser- 
vice or reducing the efficiency of operation of the automatic 
equipment. 

For receiving traffic from a manual office to lines in a 
machine-switching equipment, semi-automatic positions are 
furnished in which the junctions terminate from the manual 
otive. The operator, upon receiving an order for a wanted 
arty in the automatic office, selects an idle junction in her 
msition, designates it by number to the ordering operator 
(who plugs into it at the outgoing end) and depresses the keys 
of the number called for. The registers take the positions 
corresponding with the number ordered, release the nume- 
rical keys, and perform the mechanical selection of the wanted 
line. Supervision remains in the manual board as usual. Dis- 
eomnection takes place automatically when the plug is with- 
oe at the outgoing terminal of the junction in the manual 

card. 

The service at the incoming semi-automatic terminal of the 


= junction is surprisingly accurate and prompt; the calls are 


disposed of with such swiftness as to reduce the drag. of the 
“B” operator upon the ‘‘A’’ operator while permitting the 
carrying of a substantially increased load by the “B” 
operator. 

Passing traffic from a machine-switching office (whether 
+mi-automatic or full-automatic) to a manual office is per- 
forned with the aid of a number-indicating device before the 
Incoming junction operator in the manual office, which re- 


_ produces before the operator visually the nuinber stored in 


the ala by the semi-automatic operator or by the sub- 
senber. 


TELEPHONE SERVICE IN MACHINF-SWITCHING SYSTEMS. 


The benefits derivable from the substitution of machines 
for operators and manual-switching apparatus are of three 
principal sorts : improvements ip service, economies, and free- 
don in development. 

The user of the telephone is interested in the accuracy and 
promptness with which switching is performed, and in the 
constant availability of his individual equipment, and he 
obtains, from machine switching, gains in these particulars 
which are definite and substantial. In manual switchboards, 
the errors in switching may range from a minimum of about 
2.) per cent. to above 5 per cent., dependent on whether 
junction-working is involved. In machine-switching systems 
they may be brought readily to a daily average of 1 per cent., 


-and in certain equipments have ranged about 0.25 per cent. 


- and as low as 0.1 per cent. 


= without error. 


In semi-automatic operating, the 
¿perator easily attains the same skill in manipulating keys as 
in typing, and her errors become negligible. A mechanical 
equipment in good order will perform thousands of selections 
Both sources of error are independent of 


_ junction working. | 


The promptness of switching in the full automatic system 


. leaves little to be desired by the user. The ringing of the 


` 


hell at the wanted station begins practically as soon as the 
calling party completes dialling the number.. In systems 
with operators, the delay which ordinarily inpresses the sub- 
wrnber is that in reaching the operator to give his number, 
and the quality of service is judged by the percentage of 
ecasional long delays, as well as by the average time of 
response. The standard for service in manual exchanges 
generally accepted has already been referred to—the average 
response for the number is 3.5 seconds after the subscriber 
takes the telephone, with no more than 5 per cent. delays 
exceeding 10 seconds. 

The table shows the times for answers measured from taking 
the telephone (or calling) to the answering operator's 
response :— 

Answering Time, Average. 


Manual central battery, standard T vs we OD 
Manual central battery, heavy load, “M ” 

Semi-automatic system, “I” ae ae nee es 
Semi-automatic system, ‘J ” ss. w e 20 


Another measure is the time from initiating the call to the 


_ beginning of ringing the bell at the wanted station. Within 


replacing 


this period there is no delay which is not directly dependert 
upon the operator and the apparatus except the drag of the 
subscriber'in giving his order, which ordinarily is not a large 
factor. 


Time from Initiating Call to Ringing Bell of called Station. 


Seca. (aver.) 
Manual C.B. exchange, * M,” best perforinance ... 10.3 
Manual C.B. exchange, “ M,” heavy load... . 12 
Manual C.B., 100 per cent. Junction calls 18.5 
Semi-automatic, “I” oa See ae . 10.3 
Semi-automatic, “J” . 10.5 
Full automatic, “H ” 8.5 1 


Data for direct comparison of the time of connecting for 
the same subscribers’ lines by manual and by machine 
switches are at hand fof only one othce, “I,” located in 
France. The replaced equipment was a magneto board; the 
equipment a- Western Electric seini-automatic 
machine system. The measured times run from the moment 
of the operator’s answer—the insertion of the plug in the one 
case, the passing of the call to the telephone in the other— 
to the beginning of ringing. In the machine equipment, the 
average time is about half that formerly experienced, and 95 
per cent. of the connections are made in one-fourth the former 
time, the maximum time being only one-fifth of the former 
maximum, 

The shorter time noted in the above table for the full auto- 
matic system is due to the omission of the tìme waiting for 
the operator. Otherwise the time for getting connection in 
a self-contained office is not largely different in manual and 
in machine-switching systems. In multi-office areas, how- 
ever, with a considerable percentage of junction calls, working 


. through second operators adds largely to the time occupied in 


manual switching, but adds nothing to that in machine 
switching. 

The *‘ cut-offs ” in manual boards are well known to be due 
to the accidental withdrawing of pluge; no corresponding 
interference takes place in the mechanical equipments. Con- 
nections to wrong lines are common in large multiples by 
reason of indistinct or effaced numbering, or of error in 
choosing the jack at arm’s reach. Double connections result 
from simultaneous plugging in or from defect in or failure 
to recognise the busy test. Neither of these faults has deve- 
loped in any of the exchanges of types “I” and “J ’’—some 
tens of thousands of tests have failed to produce double con- 
nections. Connections made by the “B” operator to the 
wrong lines are in part due to errors in passing the number. 
Errors and faults corresponding to those of the “ B ” operator 
are not found in machine-switching equipments. 

A third improvement in service of marked value, but 
obscure origin, 1s that before referred to as an increase in 
the availability of the subscribers’ lines. The duration of a 
connection is noticeably less in machine-switching systems. 

The more obvious economies offered by machine switching 
are in operating and supervising forces and in plant. The 
possible net savings in operating are still subjects of contro- 
versy, which, however, is in a fair way to settlement by 
reason of the increasing volume of reliable data; while the 
savings in plant which might be made are still somewhat 
speculative, no complete development. plan having been car- 
ried out wholly on the most promising arrangements per- 
mitted by the use of machine switches and distant control. 

The range of variation in wages, loads, and relief forces 
for operators, and in first costs, maintenance costs, and depre- 
ciation of machines, is such that a judicious choice of factors 
permits a demonstration of either gain or loss in replacing 
manual by mechanical switching. As the range is narrowed 
by reasonable assumption and practical experience, however, 
the case seems to be made out with increasing margin for 
the machine switch. 

The handling time of the operator per connection is a verv 
significant, though not an entirely satisfactory, measure of 
probable operator's loads and costs of operating, for the reason 
that it is definitely measurable and comparable in different 
systems. 

An operator at a manual central-battery board with no `’ 
trunking can give fairly prompt service without undue fatigue 
under a load of 230 calls per busy hour, and can carry a load 
of 400 calls with exceptional fatigue and a notable impair- 
ment of service. Such an operator can give more prompt ser- 
vice with ease through a mechanical switching svstem under 
a load of 450 or more busv hour calls of like average character, 
and can carry 600 or even 700 calls in exceptional cases with- 
out noticeable impairment of service or troublesoine fatigue. 
Junction calls reduce the load materially in manual systems, 
but not at all in mechanical switching. 


MAINTENANCE OF MACHINE SWITCHES. 


As in the earlier history of the conversion of central office 
equipment from the magneto to the central-battery system, 
so in the conversion of central battery to machine-switching 
systems, the difficulties and expenditures actually experienced 
turn out to be less important than anticipated, and show a 
substantial diminution as the result of progressive improve- 
ment in manufacture and in practice. The early automatic 
exchanges required the attention of men in such numbers 
and of such skill to keep the equipments in good working 
order that their wages largely or quite counter-balanced the 
savings in operators. Experience with modern equipments 


qo Sage 


'Wwas examined in detail with great care. 


A aa 
456 THE ELECTRICAL REVIEW. [Vol 80. No. 2,057, APRIL 27, 1917. 
RE TP PI, SS TE a OT EE DR eT Ry 


demonstrates that the maintenance force need be hardly more 
humerous or more skilful than that required for manual 
equipments of equal size; while the faults requiring mainten- 
ance are of such a nature as to warrant the expectation of 
still further reductions in staff. 

The expenditure in wages constitutes the main item of 
maintenance expenditure; those for materials and replacing 
parts are practically negligible. 

In offices of relatively small size the amount and cost of 
labour is largely affected by the need or preference for con- 
tinuous attendance. 

A special study was made at office “G” to determine the 
effect of reducing the hours of attendance. For a period of 
11 days, during which 83,000 connections were recorded’ all 
maintenance of the equipment was withheld, with the single 
exception of removing a fuse from one switch to put it out 
of operation. The equipment gave satisfactory service 
throughout the period. For an equal number of connections 
just prior to the test the percentage of errors (failures to obtain 
proper connections) was 0.27 per cent.; at the end of the test 
the percentage of error had risen to 0.57 per cent. In a later 
test the maintenance and repair of the equipment was sus- 
pended for a period of six weeks; attention was confined to 
recording the errors and removing the fuses from switches 
marked as frequently producing errors. During this test the 
percentage of error did not change substantially. but at the 
end of the period 12 per cent. of the selectors had been tem- 
porarily withdrawn from operation for cleaning or repair. 
The switching service was satisfactory throughout. 

These instances indicate that with apparatus of good con- 
struction the quantity of labour can be largely reduced bv 
withdrawing attendance during slack hours, nights, and 
Sundays. 

A minimum attendance probably can be reached byv em- 
ploying one man in a single shift of eight hours during the 
busy portion of the day. For a 1,000-line exchange this would 
result in 2.5 man-hours per line per vear. Studies made in 
exchanges “G ” to ‘' K” indicate that the time of the attend- 
ant would be occupied to only a very small extent in inspect- 
ing, testing, and repairing the switching machines. For ex- 
ample, in exchange * G” the average time for discovering 
and correcting a fault or defect was three minutes: and all 
such work occupied about one hour per dav. A study in ex- 
change “J” shows for a month a total of 6.5 hours in dis- 
covering and eliminating faults (averaging 12 minutes for 
each case), 19.5 hours for routine testing, 45 hours for inspec- 
tion, and 57 hours for cleaning. The extent to which the 
apare time of the attendant can be utilised for maintaining 
the power plant, distributing frames, and manual equipments 
has not been determined. 

The difficulty of obtaining men of sufficient skill and train- 
ing for maintaining an automatic equipment often has been 
unduly emphasised. No doubt upon first examination a 
machine-switching system produces the impression of being 
complex beyond the grasp of many minds; these complexi- 
ties, however, are readily resolved by a moderate amount of 
steady and continuous thinking into quite simple mechanical 
operations which make an unusual demand on the mind only 
in respect of the number of associated parts and of operations 
in sequence. 

A machine-switching equipment of either of the available 
types, of modern construction, and of moderate or large size, 
can be kept in good operating condition with an expenditure 
of labour not exceeding 5 or 6 man-hours per line per vear, 
and the expectation may be entertained of reducing the labour 
in fairly large equipments to one-half that amount or less. 
Such a high quality of mechanical performance has already 
been reached that the number of man-hours per line per 
year 1s determined by the necessity or desire to have men 
present in the exchange during a part or all of the day, 
rather than upon the amount of skilled repair or interference 
in the equipment. 


DEPRECIATION OF MACHINE-SWITCHING APPARATUS. 


The actual depreciation—wear, breakage. and deterioration 
—in a machine-switching equipment is not heavy, and eventu- 
ally may be found to be less even for the present types than 
the rate of depreciation commonly assumed for manual equip- 
ments. In the case of machine-switching equipments of the 
type described, rather more than one-half of the value of the 


plant (as an average of 60 offices) consists of the apparatus’ 


familiar in manual equipments—distributing frames, meters, 
cabling, relays, and power plant; the remainder consists of 
automatic switching machinery. and power apparatus for it. 
The customary rate of depreciation would naturally be applied 
for the sorts of apparatus well known in manual practice. 
As to the switching machinery, sufficient experience has 
accrued to warrant the expectation of a rate of actual 
deterioration in no case greater, but possibly less. Office “G” 
of the motor-driven type described, after operating six years. 
The motors and 
clutches showed wear so slight as to warrant the expectation 
of useful life several times the period of service. The bronze 
terminals and brushes showed little more than glazed mark- 
ings upon their surfaces, and were deemed suitable for 50 
years’ life. The sequence switches showed very slight wear. 
A few pivots exhibited wear. while about 100 of the smoll 
interrupter levers had required replacement. On the whole 


it would appear that the replacement or improvement of th: 
interrupter levers would put the equipment in condition for 
certainly six, and perhaps 12, years of further service. 

The expenditure for replacing parts in four machine-switeh. 
ing equipments during nine months fell within £5. 

Although exact comparative data are not available, it would 
appear that the repairs in machine-switching systems will ix 
fewer and less expensive than the repairs to cords alone iy 
manual equipments. In view of these tacts it is the opinion 
of the author that an actual rate of deterioration for ; 
machine-switching equipment may be assumed conservative): 
to be equal to that of a manual central-battery equipment. 

An element which is important in estimating depreciation 
as a factor in studies of annual charge is the probability « 
displacement by improved apparatus. This is always a difi- 
cult factor to evaluate, but ın the present circumstances a 
partisan of machine switching might find warrant for assın- 
ing to it a larger value for manual than for automat 
switches. 


DISCUSSION. 


In the discussion in Londca, Mr. FRANE GILL said this wa 
an engineering, and not jmerely a mechanician’s, paper. Th- 
author appeared to regard lost and delayed calls as the sun, 
but one could tolereve a much greater error if the cail wis 
merely delayed than if it were lost. The paper showed th: 
great variation in the number of switches required accordiv. 
to the system of computation adopted; it was important uut 
to put in too many switches. ‘The number of calls delave: 
was not nearly so important as the number of seconds delay. 
The author. really pave no help in the matter of first cst. 
and thes could not move until they knew what it was. Ha! 
any of the cases referred to been put in on the basis o 
economic selection, or merely as being the proper thing to 
do? If the manual cost were taken at 100, then the auto- 
matic first cost would, he suggested, be something like l4 
to 145. 

Mr. LAIDLAW drew attention to the increasing annual cos 
of operators’ wages in manual installations. There were ote: 
3,000 exchanges in the United Kingdom; about half the sub- 
scribers were on exchanges of less than 1,000 lines, and tu 
such, the step-by-step mechanism was probably better thar 
the motor-driven, and the 100-line switch was probably the 
most suitable for the small exchange. It had been show: 
that the manual operator’s ethciency rapidly fell off if more 
than one station was taken. The figures for manual opera- 
tion given by the author showed a high order of service, and 
did not favour automatic working. 

. Col. C. B. Cray, after mentioning that it bad been desire. 
that someone should speak on behalf of the relay svtem. 
said he could not help wondering whether a system requir- 
ing sc much mechanical and electrical mechanism could m 
the end compete with a pure relay system. The latter wou!s 
work with greater variation in voltage, and with greater vare . 
tion in speed of the calling device. It appeared that th 
maintenance cost of the relay system was very small, an 
he hoped to get valuable data on this point from the 1,0¢-Ir- 
exchange at Stockholm. Experience showed no case of dirt’ {- 
contacts so far. Relay apparatus would, he thought, be mor: 
easily dealt with by telephone men than mechanical plant. 
and as a manufacturing problem, ‘* nothing but relays” was 
ideal. 

Mr. A. J. Stuprs said the Post Office had five systems ¢! ‘3 
automatic switches under trial, with a view to securing th: & 
combination of trunk working with local service. He though! 
standardisation was a matter for the future, but the Pos 
Office had introduced a similar dial system in all cases. 

Mr. Dane SINCLAIR congratulated the author on the clever: 
ness with which he had got over many difficulties. As tar 
back as 1883 he (the speaker) had patented an automat 
telephone, but it gave place to the manual system, thouz: 
he never lost faith in it. He regretted that the author bs! 
chosen new names for many parts. 

Mr. AITKEN said he presumed the author was as much 10 
favour of the ‘‘full’’ as the “semi” automatic system "T 
ferred to in his paper. The automatic system was now 1 
use in every progressive country in the world; there wer 
really only two systems, the Strowger and Mr. McBerty € 
both of which were excellent, but not final. There was ax 
the relay system, which scored in some respects; it ws 
instantaneous in action, whereas machine switching required 
a time interval between contacts; it also involved only fra 
tional movement, and practically avoided wear and tear. å: 
regarded maintenance, it was interesting to see how the 
author confirmed the figures he (the speaker) had given !! 
a paper in 1911 on the Strowger system; these figures wer 
much doubted at the time, but apparently maintenance 13: 
a very small matter indeed. , 

Mr. ANSON discussed the author’s traffic curves. Mant: 4 
working was a different problem to automatic working: !' 
the latter it was a question of minutes, while in the form’ 
it was “calls,” on which the tariff system was built up. a 
Post Office obtained their own empirical curve, and on! 
connected 75 per cent. of the estimated number of subscriber* 
To design an automatic installation on manual statisti: 
without due allowance, would lead to errors. — 

Mr. PETITHORY enid the first automatic telephone pater 
was taken out in 1879, and the basic patent was the Strowée!. 
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k which was the first system to prove successful. He con- 
sidered that a storing device was very useful for semi-auto- 
' matic working. l , l l 
= Mr. Warp thought the tendency’ was in favour of replac- 
ing mechanical devices by electrical ones, and that the 
relay system would supersede other methods. The power ‘re- 
quired by a relay was so small that destructive arcing was 
absent; machine switching also required mechanical as well 
as electrical knowledge, while relay working was a natural 
development of present methods. a En l 
Mr. GRINSTEAD agreed with the author’s deductions from 
data, &c., and as to their value in the design of automatic 
na | ra | 
Mr. Jonn Lee asked where the exchange was in which the 
operators worked at 600 calls an hour, as machine work could 
not much better this. | 
Mr. H. H. Harrison said he could show the author a 
switch which would make hundreds of contacts per second, 
and yet stop with certainty when it came to ap idle trunk or 
iin 


e. 
_ The AurHoR decided, owing to the late hour, to communi- 
: cate his reply to the Journal., 5 ia a ar 


THE TELEGRAPHIC COMMUNICATIONS OF 
i = THE EMPIRE: 


Ix the Final Report of the Royal Commission on the Natural 
Resources, Trade, and Legislation of the Dominions, an 1m- 
portant section is devoted to the subject of telegraphic com- 
munication between the various portions of the British 
Empire. As stated in the Second Interim Report, the Com- 
mision is convinced that the feeling of devotion to the 
Empire and of loyalty to the Mother Country will be 
strengthened in proportion as increased -facilities are offered 
for keeping in chose personal touch with friends and rela- 
tives overseas. While this is especially true of the Austra- 
lasian Dominions, which -are the most distant from the 
capital of the Empire, it applies also to Canada, Newfound- 
land, and South Africa. - 

At present cable communication, apart from its commercial 
use, 18 practically a luxury; the full charges for messages are 
as follows: Australia, 3s. per word; New Zealand, 2s. 8d.; 
South Africa, 2s. 6d.; Canada’ 1s. 04d. to ls. 64d.; Newfound- 
land, 1s. O4d. per word, with reductions for deferred, week- 
end, Government, and Press messages. The full charge for 
wireless service to Canada and Newfoundland is 8d. per 
word. The popularisation of the cable service can only. 
come with a simplification of the charges and their radical 
reduction, and the Commission would like to see some bold 
reiorm in the direction of lower rates analogous to the adop- 
toun of penny postage. A charge of 6d. per word for mes- 


saces in plain language to and from the remotest parts of the » 


Empire is mentioned as a possibility, which would attract 
an immense amount of traffic, but any drastic reduction of 
rates by private cable companies is regarded as out of the 
question, though credit is‘ given them for their efforts to 
Inster communication within the Empire during the war, 
resultmg in utilisation of the cables to a far greater propor- 
tion of their full capacity than ever before. The necessity 
for the cable companies periodically to renew their landing 
ucences does not afford effective control or lead to the cheap- 
ening of the services, the power possessed by Government in 
this respect being used mainly to prevent unreasonable rates; 
in point of fact, landing licences which expired in 1911 and 
1315 have not yet been renewed, owing to the*refusal of the 
companies to accept a clause providing for the control of 
rites. However, the Commission regards it as urgently 
necessary to require all companies to supply periodical, re- 
turns of their traffic, and of the distribution of the traffic 
‘uroughout the 24 hours, on which pointe no recent informa- 
tion is available, though such particulars are essential to 
enable the Governments of the &mpire to deal with the sub- 
ct with adequate knowledge. 

The most direct method of securing reductions of rates is 
that of providing State-controlled telegraphic communication 
tween the United Kingdom and Australasia by way of 

anada. In the three Dominions concerned there is a strong 
eling in favour of the project, and there is already a through 
-rvice under State control from Montreal to Vancouver 
sland, over a leased telegraph wire, and thence to Australia 
iid New Zealand by the Pacific Cable. To complete British 
ontrol. a cable across the Atlantic and a land line from Nova 
.-otia to Montreal are needed. There are 17 Atlantic cables, 
tated in 1911 to have an average capacity of five to five and 
>, half moillion words per annum, and an actual traffic of 
wo and a half millions; owing to technical improvements, 
he average capacity of each cable, working duplex, is now 
-timated at 10 million words per annum at least. while the 
‘ilisation factor is believed to be not more than 40 per cent. 
f the maximum capacity. With an unused capacity on exist- 
12 lines of. six million words per cable per annum, or a total 
f 102 millions, there is no need to increase the number of 
ables. The Commission holds, therefore, that one of the 
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existing Atlantic cables should be leased, or otherwise secured 
for Imperial purposes, and that a land line to Montreal from 
the landing point of the cable in Canada should be erected 
or brought under State control, the whole being placed under 
the administration of the Pacific Cable Board. 

In 1915-16 the Pacific Cable carried a load ‘of paying traffic 
amounting to eight million words; the receipts were nearly 
£300,000, and the cable paid its way, the average rate for 
paying traffic of all classes being 83d. per word. Allowing 
an average of 9d. a word from Montreal to Australia and New 
Zealand, and calculating on the basis of the pre-war traffic 
distribution, with the reduced rates for deferred messages, 
&c., the Commission estimates that the full ordinary charge 
should be ls. 4d. a word, to which must be added 10s. for trans- 
mission between the United Kingdom and Montreal, making 
an ordinary full rate of 2s. 2d. per word between this country 
and Australasia; the deferred rate would be ls. ld. and the 
week-end rate 63d. per word. 7 a. gees A 

This calculation is based on the assumption that the traffic 
will be divided as follows:—Ordinary 38 per cent., deferred 
19 per cent.; Government’ 6 per cent., Press 13 per cent., 
deferred Press 12 per cent., week-end 12-:per cent. It has 
also been assumed that the ordinary Press’ rates. will be one- 
sixth instead of 5/24 of the full rate. © °° | 7 

These rates could’be further reduced if the chargé of 10d. 
paid to the Atlantic cable companies, which appears unduly 
high, could be brought lower. Assuming that an income of 
£100,000 per annum at the outside would cover the costs to 
Montreal, five million words at a full rate of 8d. per word, 
or 4.8d. per word on the average, would suffice. The full rate 
between the United Kingdom and Australia and New Zealand 
could then be reduced to 2s., the deferred rate to 1s.. and the 
week-end rate to 6d. It has been taken for granted that 
the present terminal charge of dd. per word on full-rate 
messages made by the Commonwealth Government would 
be largely reduced, and that the proposed reduction of rates 
would attract sufficient traffic to maintain a fuJl load on the 
Pacific cable. The reductions are put forward as the mini- 
mum required in the interests of the Empire. | E 
The acquisition of an Atlantic cable would also enable 
Canadian. business to be handled, as the Pacific cable traffie 
would not adequately load the Atlantic cable and land line. 
A difficulty 1s met with here, as unrouted messages to North 
America have to be handed to the Western Union Co. as 
representing the Anglo-American Telegraph Co. But this. ar- 
rangement ceases in 1920, and traffic could be attracted to 
the State-controlled cable by the lowering of rates and the 
opening of offices by the Pacific Cable Board in the larger 
centres of the United Kingdom and Canada. Lastly, by the 
State control of an Atlantic cable the distribution of Press 
news to Canada and the Empire—which the Commission re- 
gards as a very urgent necessity—would be facilitated, the 
lowest possible rates being charged. 

The State-controlled cable should land in Newfoundland 
and be laid thence to Nova Scotia, to increase the speed of 
working and give the Colony the advantages of the cheaper 
services; If this Is not practicable, a land-line should he 
erected from the landing-place of the cable in Canada to the 
terminus of the Newfoundland Government cable at Canso. 

As regards South Africa, while the rate of 2s. 6d. per word 
is high compared with 2s. 8d. to New Zealand, the traffic 
receipts have been so small that the private companies pro- 
viding the service have been entitled to receive the full sub- 
sidv of £13.500 from the Governments concerned and the 
British South Africa Co., which is pavable until 1919. The 
Commission advocates the encouragement of social and non- 
urgent messages by a reduction of rates, and advises the 
Governments to pay temporarily a larger subsidy. 

The Commission believes that the nationalisation of the 
cable service will soon become one of the most urgent 
problems for statesmanship. It appears difficult, if not im- 
possible, to attrin the desired cheapness of cable communica- 
tion throughout the Empire without interfering with the 
rights of private companies, who have done much in the past to 
facilitate development of the Oversea Dominions and to main- 
tain the United Kingdom as the greatest world market; the 
Commission pays a tribute to their achievements, and depre- 
cates any action which would deprive them of the reward of 
their enterprise. On the other hand, the urgency of making 
cable communication available to all classes is described as 
manifest and imperative. Some propose to await the probable 
developments in wireless telegraphy before considering the 
acquisition of private cable lines or Government guarantees, 
and the Commission ,recognises the assistance afforded by 
wireless communication in causing the reduction of rates and 
multiplication of services, but it is pointed out that on the 
grounds of speed, certainty, and secrecy in time of war. the 
cable will long continue to hold the field as the moat reliable 
means of telegraphic communication overseas. There has 
been no slackening in the pace of cable construction since 


- the advent of wireless. 


The British Trade Corporation.— His Majesty's approval 
was given on April 14th to the draft of a Charter of Incorporation 
for the above corporation. 
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THE AMERICAN ELECTRICAL INDUSTRY 
IN TIME OF WAR.’ 


THE present critical situation in regard to our international 
affairs finds the electrical industry ready and willing to do 
its share. Already many organisations of electrical men and 
a great many individual companies have pledged their sup- 
port the administration, and it is very gratifying to note 
the large number of prominent electrical men who have been 
called upon, either in an industrial or an engineering capacity, 
to help direct the preparedness programme now actively 
under way. An indication of the times is the action taken 
by the copper producers in voluntarily agreeing to supply 
the Government with all of the copper required for the army 
and navy at a price of about 17 cents per pound, which, at 
the time of writing, is just one-half of present market prices. 
Approximately 50,000,000 pounds of copper will be supplied at 
this price during the next twelve months. Figured conserva- 
tively, this represents a saving equal to the annual interest 
on a bond issue of $200,000,000. Equal patriotism has been 
shown by many of the largest and most prominent electrical 
manufacturers, who have offered to turn over for Govern- 
ment use, without profit, their entire organisations. The 
central-station industry has been prepared. Already mobilised, 
ready to serve the individual, the community and the nation, 
whether for peace or war, solidly and surely founded, it 
stands, not the creation of a moment's hasty, frenzied action, 
but the evolution of wise, far-sighted policy, careful and pains- 
taking development and judicious fostering. Long since 
have intensive co-operation and unified effort been the key 
note for the cheap and reliable generation, transmission and 
utilisation of electrical energy. Increased outputs, overloads, 
long hours and overtime are the order of the day. The solu- 
tion is to resort to central-station service in the vicinity of 
arsenals, fortifications, army posts, navy yards, &c. It is 
available without costly delays and without the necessity of 
finding extensive capital which in any case can be better 
utilised in other ways. 
_ While industrial preparedness is, without doubt, of vital 
importance, the country is sorely in need of men for active 
service. The President has recently issued orders for the 
recruiting of the United States Navy to its present authorised 
war strength of 87,000 men, which will require immediate 
enlistment of about 25,000 recruits. The idea is to bring the 
first line of national defence up to condition of immediate 
maximum efficiency. In this work also can the electrical 
industry be of inestimable service to the country. Employers 
are undoubtedly sorely taxed to keep the number of em- 

loyés abreast of the demands in their factories: nevertheless 
st ‘would be a wise and far-sighted policy on their part to 
encourage enlistment for the younger men, such as appren- 
tices, since aside from patriotic considerations, the training is a 
very good one, and the men return much better able to take 
their places in the electrical industry. 

Another phase of the preparedness programme is open to 
electrical dealers, namely, that of maintaining window dis- 
plays designed to encourage enlistments. The cause is a worthy 


one, and the dealer who so participates gains prestige in his - 


community, and must necessarily gain satisfaction from the 
knowledge that he is doing his part. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


“ 


Fault Localisation. 
With reference to my letter, published in to-day's issue of your 
journal, will you kindly correct a printer's error in the last equa- 
tion, which should be— 


Distance of fault from A = AFK X length of A B 


AFK + BFL 


not AFK X length of A B(AFK + BFL) as printed. 
H. E. Blake. 


? 


Eastbourne Electricity Works, 
April 20th, 1917. 


[The expression should have appeared AFK X length of 
AB/(AFK + BFL): unfortunately, the slant line was omitted.— 
Eps. ELEC. REV. | 


Electric Fires. 


The articles by “Experiment “ and “Hot Air“ appearing in 
your issues of March 2nd and March 16th respectively, touch on a 
matter open to much controversy. l 

There is something to be said in favour of the " convéctor ” or 
“low temperature” form of electric heater, and much for the 
“radiant heat“ type. For distinction, one can classify them 
respectively as “air warmers” and ‘fires.’ They both have their 


$$$ $$ 
Ta pies Electrical Review ana Western Electrician, 


peculiar scope of usefulness. The salesman can, of course. more 
easily create a favourable impression in the mind of a visitor to hiz 
showroom with the aid of a cheerful-looking electric fire ; and it 
is also certain that the q:icker that cheerful appearance manifests 
itself after switching on, the sooner he will effect asale. There is 
no necessity to have a highly concentrated and intense or built-up 
heat to give this desired effect. 

So far as high-temperature apparatus is applicable, an ample 
area of hot glow, combined with a free ventilation of the heating 
medium, seems to be the ideal arrangement, and the one that gives 
most general satisfaction. For although the test usually emploved 
in the showroom is the heating effect on the hands of the lady 
buyer, or the posterior of the male visitor, the ultimate opinion is 
founded on the general heating effect in the room at home, or 
office. in addition to the cheerful appearance. 

Most people do not spend their day warming themselves by the 
fire, and there is no need to, if the fire fulfils it prime duty of 
raising the general air temperature of the room to a comfortable 
degree; and this is most quickly done by‘a circulation of the air 
through the fire. That warm air is of some practical use, is made 
pretty certain by the fact that very many buildings are heated 
entirely by steam or hot-water radiators. 

Those in doubt should try the effect on the person on entering a 
room in which a boxed-up and most intensely radiant-heat fire has 
been working for, say, 20 minutes, as compared with a radiant-heat 
fire that also promotes air circulationp-—starting from similar con- 
ditions. We think the result will be pretty conclusively in favour 
of the latter. In passing, might we add that this useful combina- 
tion of a good radiant heat with warm air circulation obtainable 
in an electric fire constitutes a big advantage over the gas fir. 
The air passing through a gas fire has to go up the flue pipe. and 
it is for this reason that gas-fire makers are so keen upon getting 
the maximum possible percentage of radiant heat.’ 

We, unlike the firm referred to by “ Experiment,” welcome 
criticism as the sure road to perfection. We don’t care a cent what 
sort of good fire we make. We are unbiassed. Our chief point is: 
“ Is this fire going to sell?” Andif it sells—and continues to sell-- 
we know it to be good. 

The speakers at the N.E-L.A., in their reference to electric water- 
heating, had evidently come fresh from a study of the comparative 
heat units in a pennyworth of coal and a penny.worth of electricity 
at market prices. Sucha comparison. although giving one furiously 
to think, causes no despondency in the stout-hearted, because it has 
been amply shown in practice that with units at a halfpenny 
G.e., where the market price of British thermal unite is at the rate 
of 6,800 a penny), and with suitable apparatus, electric water- 
heating is not only feasible, but will, in due course, become highly 
popular, because it is a service at a reasonable cost, and embodies 
enormous advantages over other forms of heating. 

Belling & Co. 


London, N., April 24th, 1917. 


Municipal Electrical Publicity. 


The suggestions of Mr. E. P. Hollis for organising a publicity 
department are very interesting, and consist essentially of a com- 
bined publicity and selling department controlled by one head. 

The publicity engineer, under this scheme, would require to 
devote most of his time and energies to duties which properly | 
belong to the selling engineer. 

The work of collecting, analysing, indexing, and collating 
technical data, and.reproducing them in an interesting’ and read- 
able form, would, in practice, require the whole time and attention 
of a properly organised publicity department. 

To obtain successful results, two departments would require ta 
be organised—viz., a publicity department and a selling depart- 
ment, each under the direction of a qualified engineer. The pob 
licity engineer with literary ability and experience in systems 0 
dealing with technical data as mentioned above, and the selling 
engineer with commercial experience in addition to his technics! 
training. 

The publicity department would not only publish interesti: 
literature for public consumption, but would also keep the selling 
department, and other sections of the electricity supply under 
taking. constantly supplied with up-to-date information, including 
prices and useful technical data systematically arranged for ¢8*! 
reference. 

The most successful selling departments are built on the founda- 
tion of well-organised and systematic publicity departments. and 
successfully to carry out such a campaign as outlined by Mr. Hollis. 
a selling department, with an efficient publicity department behind 
it, would be necessary. 

D. Ross Kennedy. 


April 21st, 1917. 


The 1.E.E. Nominations. 


I am instructed to inform you that at a meeting of this Asson» 
tion the following resolution was passed :— a 

“That the members of the Association of Municipal Electr 
Engineers of Lancashire and Cheshire congratulate Mr. Wordingba 
on being nominated as President of the Institution of Electric i 
Engineers, and desire to place on record their high appreciation ° 
the services rendered by him to the profession over a long pe! 

. of years. 3 

‘The Association regrets to note that opposition to th 
tion of Mr. Wordingham has arisen in certain directions, appare? 
because he has at times offered candid criticism on various MA 
which have been the subject of debate at engineering ™ 
The Association feels that, instead>of criticism being the s™ 
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for objection to Mr. Wordingham's nomination for this office, it 
should rather be considered a qualification, as honest criticism must 
at all times act beneficially in regard to any subject of a debateable 
nature. 

“The Association enters its strong protest against the unfair 
attacks which have been made against Mr. Wordingham's nomina- 
tion, a8, by reason of his official position, he is obviously unable to 
reply thereto.” 

The following members were present and signed the resolution :—- 

S. L. Pearce, J. A. Robertson, R. Blackmore, H. Dickinson, S. J. 
Watson, P. P. Wheelwright, H. Wilkinson, C. L. Stewart, A. T. 
Smith, W. J. H. Wood, A. W. Clegg, C. J. Wood, W. Chamberlain, 
J. E. Starkie, D. H. Davies. 

i W. J. H. Wood, 


Hon. Secretary, Association of 
Municipal Electrical Engineers, 
Lancashire and Cheshire, 


Manchester. April 24th, 1917. 


NEW ELECTRICAL DEVICES, 
AND PLANT. 


Readers are invited to submit particulars of new or improved 
decices and apparatus, which will be published if considered of 
sufficient interest. 


FITTINGS, 


Reel for Use in Pulling Wires into Conduit. 


When wires are being pulled into conduit, unless they can be 
cut off before they are pulled in, they are inclined to tangle badly. 
To overcome this trouble, Mr. F. Boone made a reel that solves the 
problem very well. 

Two wheels are first made from about l-in. board, and turned to 
about 10 in. in diameter. A 1°125-in. hole is bored through the 
centre of each, and slats are nailed on the edges of the wheels 
about 2 in. apart, so as to form a sort of squirrel-cage cylinder. 
These slats should project over the edge of one wheel | in., and 
be flush with the edge of the other wheel. On the face of the 
latter, six or eight radial slats or spokes are nailed to keep the 
wire from slipping off. Another wheel is made like the two 
already mentioned, but not necessarily as thick, and on one face 
of this are nailed radial slats, to correspond with those on the flush 


Fig. 1—A Hanpy REEL.” 


end of the squirrel cage. A frame is made with heavy base blocks to 
weight the whole reel properly and keep it from tipping over when 
the wires are pulled. The accompanying sketch shows the general 
arrangement, one end being partly broken away to show the detail. 
A piece of .conduit will serve as axle, and a block or thick washer 
should be nailed inside the frame. 

In using the reel, it m bodily taken from the frame. and the 
removable wheel slipped off. The bundle of wire to be used is 
split, and half of it is turned round ; then the whole bundle is 
slipped over the reel at the end where there are no spokes. If 
more than two wires are to be pulled in, other bundles are put on 
the reel as may be necessary. The removable wheel is again put 
on. itsspokes closing the free end and the projecting longitudinal slats 
fitting in between these spokes to keep the wire from getting between 
the two adjoining wheels. The reel is then put back in the frame, 
and the wires are ready to be pulled. By turning half of each wire 
bundle round before putting it on the reel, it is possible to pull 
wire in the same direction from each half of the bundle without 
tangling.— Electrical Review and Western Electrician. 


Electric Heaters Used in Making Bank Notes. 


In the Bureau of Engraving and Printing, Washington, D.C., 
there are 600 electrically heated industrial stoves in use for the 
heating of engraved plates from which bank notes are printed. 
These anite (made by the Cutler-Hammer Manufacturing Co., 
Milwaukee. Wis.) are spring-mounted in a cradle, so that there is a 
pressure upward agaiust the under side of the plate. The con- 
struction is diagrammatically shown in fig. 2. The heater units 


are united to the top plate of the stove by electric welding, 
and the top plate and heating units therefore become virtually one 
piece. There is perfect and permanent contact, and the heat is 
generated right where it is needed. The upper plate is of steel. 
Electric stoves of this construction can be made in sizes and 
shapes to suit various applications, such as for velouring in hat 
factories, for sweating on machines used in mounting electrotype 
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FiG. 2.—ELECTRIC HEATERS USED IN ENGRAVING. 


metal blocks to the copper shell ; for embossing work ; for labora- 
tories; and for many industrial purposes. The heat is uniform, 
can be easily controlled. and is not affected by draughts of air. 


The 600 stoves in the Bureau of Engraving referred to above, if 
heated by gas or other agent, would vitiate the air and foul the 


walls and ceiling. As a central-station load the electric industrial 


stove is very favourable, because of its many possible applications.— 
Electrical Review and Western Electrician. 


A Petrol Engine with Electrically-Operated Valves. 


Not content with the important part that electricity plays in the 
running of the petrol engines of motor-cars—such as ignition, 
starting, &c.—MR. Jos. C. YOUNGBLOOD, of the Youngblood Auto- 
mobile Co., of Atwood, Kan., U.S.A., has gone a stage further by 
designing and constructing an engine, the valves of which are 
opened and closed electrically instead of mechanically. : 

Aiming at a form of construction that will, it is claimed, 
at the same time reduce the cost of manufacture, facilitate the 
operation of valve setting, and result in an extremely 
quiet-running engine, the valve mechanism of the new engine 18 


3.—SECTIONAL ELEVATIONS OF THE YOUNGBLOOD 
'  - ° - WALVE-GEAR. — 


different in every detail from the conventional type. Across the 
top of the cylinder, or cylinders, is a cylindrical valve chamber, 
into which open ports, two of which communicate with the com- 
bustion chamber, and two others with the inlet branch and 
the exhaust manifold respectively. Sliding in the chamber is a 
piston valve, the centre of which is cut away, so that by a suitable 
sliding of the valve direct communication can be established 
between one of the cylinder ports and the inlet branch and between 
the other cylinder port and the exhaust manifold. With the valve 
in a central position both ports are closed; the cylinder ports, 
however, register with recesses cut in the valve to serve as pockets 
for any carbon that may be formed. 

The piston movement of the piston valves is operated by means 
of solenoids. From the outer ends of the valve extend axial arms 
of soft iron, which enter the hollow cores of electromagnets 
mounted on the end caps of the valve chamber. Between the 
ends of the valve and the caps are helical springs, which tend to 
keep the valve in a central position with both ports closed. The 
windings of the solenoids are energised by current from an accu- 
mulator, the current being distributed by a gear-driven timer 
operating on the same principle as a Jow-tension ignition distri- 
butor. The contacts are, of course, so arranged that the valve 
movements take place at the correct moment of the piston stroke, 
and in proper sequence. 


New Method of Testing the Acid Resistance of Enamels, Paints, 
and Varnishes. 


MESSRS. JENSON & NICHOLSON, LTD., of Goswell Works, Strat- 
ford, E., point out that the usual methods for testing the acid-proof 
qualities of enamels, paints. and varnishes which are in practical 
use. such as coating pieces of iron. zinc, copper, or similar suitable 
metals, immersing them in acid solutions, and watohing the 
development of corrosion, are of a very primitive character, and 
possess the disadvantage of not affording any scientific basis of 
comparison which can be tabulated. A very considerable length of 
time is required before results of a conclusive character can be 
obtained. They have therefore worked outa new test with a view 
to affording a moderately rapid) and accurate, estimation ofthe 
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acid-proof quality of an enamel on such lines as will enable anyone 
to compare the qualities of acid-resisting coatings in definite terms. 

The principle of the test is that of the simple voltaic cell, where 
an électric’ current is produced as a result of chemical action. 
Plates or rods of dissimilar metals—say, copper and zinc—are 
coated with the enamel or material to be tested and immersed in 
dilute acid, when. if they are unable to withstand the corrosive 
action of the acid, a breakdown occurs, galvanic action sets in, 
and is recorded by suitable instruments, and its intensity forms the 
basis of comparison of the acid-resisting properties of the coatings. 

According to their method, a number of copper rods, each 6 mm. 
in diameter and about 16 cm. long, are washed clean and dried, and 
are dipped into the liquid enamel or paint ; when dry, the ends are 
to a distance of 2-3 cm. coated with paraffin wax. 

A zinc rod, amalgamated with mercury, is immersed in a vessel 
containing a solution of 25 per cent. HoSOu, prepared with distilled 
water ; the copper rods are spaced round the zinc at a radius of 
5 cm. The zinc is connected to one terminal of a millivoltmeter, 
while each of the copper rods is successively connected up and the 
potential difference noted. No difference of potential should 
be indicated at the commencement: should any occur, the rod 
should be rejected and a fresh one put in its place. The rods 
should be tested every hour at first, to tudy the effect, but later 
at intervals of 6, 12. or 24 hours. A good acid resister should give 
no potential difference during 24 hours. A reading of 100 milli- 
volts might be adopted as the maximum limit. 


i 


THE TRAINING OF DISABLED SAILORS 
AND SOLDIERS FOR ELECTRICAL 
SUB-STATION WORK. 


~ - i 


Since June. 1916, an important experiment has been in progress. 
which was first conceived in February, 1916. by the Institution of 
Electrical Engineers, who approached, and obtained the sympathetic 
help of, the Education Committee of the London County Council. 
It was held that a preliminary period of technical training under 
capable instructors in an institution having up-to-date electrical 
laboratory equipment might enable men of various grades of 
education to qualify as sub-station attendants in a much sharter 
period than otherwise wonld have been needed, and might give 
them an enhanced value during the period of station training. 
The experiment was projected to test the the possibility of such 
preliminary training. 

The Northampton Polytechnic Institute was selected as a suit- 
able training centre in London, and the experiment was entrusted 
to the Electrical Engineering Department of that Institute. The 
training. which is intensive, lasts only three weeks. a new course 
being held each month, and the number of students in each 
course is limited to 20. The seventh course of the series ended in 
March, 1917, and the eighth is now in progress. Statistics of 
these courses are as follows :— 


Number of Applications for Admission. 
Course 1. Course 2. Course 3. Course 4. Course 5. Course 6. Course 7. 


June- July- 16/10— 9 20/11— 15/1— 12/2— 12/3— 
July, Aug., 10/11/16. 15/1416. 2/2/17. 2/3/17. 20/3/17. 
1916. 1916. 
22 21 22 '23 30 22 24 
Number Actually Commencing the Course. 
13 20 18 23 19 18 19 
Number Approved for Employment. 
15 E E: 16 20 18 13 18 
- Number Actually Placed. 
13 12 15 20 18 13 17 
` Number of Applications from Employers. 
16 42 Over 50 Over 140 Over 45 Over 35 Over 35 
Totals for Seren Courses. 
Number of applications for admission ve 164 
Nymber actually commencing the course -... -130 
Number approved for R pe NE ees . ~ 4 
Number actually placed a Bhs 108° 


- Number of applications from employers. over 205 
' *A few of those approved for employment obtained work 
privately ; one or two had to return to hospital. 


The disablements which have been found not to disqualify for 
all posts of the kind at which the training aims, are total disable- 
ment of one arm or one leg. or a partial disablement of one limb. 
Disabled men suffering from shell shock, however, cannot be 
accepted. ; 

Up to the present timo the whole of the men who have taken 
sufficient advantage Of the training to secure the recommendation 
of the Joint Committee under which the training is being managed 

-have beon placed out, and there are still many vacancies to fill, 
but increasing difficulty is being found in placing men with serious 
arm disablements. {b is suggested that, in certain cases. such men 
might still be utilised for this work by simple modifications of 
parts of the switchgear, and the patriotism of station engineers 
throughont the country ig appealed to. to consider carefully the 


possibility of employing men who have lost partially, or wholly, the 
use of one arm. 

The system of instruction was described in our issue of August 
4th, 1916. Particulars of the course of training, and the men 
available, may be had from the Principal of the Northampton 
Polytechnic Institute, Clerkenwell, London, E.C., 1. 


LEGAL. 


‘ PICKMAN t. WESTERN ELECTRIC Co., LTD. 


IN the King’s Bench Division, on April 20th, an action was heard 
before Mr. Justice Laurence and a special jury in which Mr. John 
Pickman, Elsden, The Chase Cottage, Southminster, sued the 
defendants to recover damages for personal injuries sustained, as he 
alleged. through the negligence of the defendants in not properly 
protecting an electric circular-saw used for cutting up hard woods 
at their saw mills at North Woolwich, at which the plaintiff was 
working. The defendants denied negligence. 

PLAINTIFF said that on March 31st, 1916, while he was putting 
wood into the saw, a piece of wood, getting caught in the teeth, 
was flung forward and struck him in the right eye, the result being 
that he had practically lost the sight of that eye. The plaintiff 
said that the machine was dangerous, being not adequately pro- 
tected. and he claimed damages. 

The DEFENDANTS denied that there was any negligence on their 
part. 

The PLAINTIFF claimed, in addition to general compensation, 
£55 as special damages. 

The jury awarded the plaintiff £250 and the special damages, 
judgment being entered for the plaintiff for a total of £300 12s. 
and costs. : 


WAR ITEMS. 


Municipal War Wages.—The Hackney Electricity Com- 
mittee has received a further application from the employés 
of the electricity undertaking and the refuse destructor works 
asking for an increase of wages or an increased war bonus. 
In view of the recurring applications, and considering the 
whole circumstances, the Committee is of opinion that the 
Chief Industrial Commissioner should be asked to consider 
the matter in all its bearings, and give a decision which it 
is hoped will settle the question until the time when normal 
conditions will prevail. The Committee recommends that the 
borough electrical engineer be instructed to submit the neces- 
sary particulars to Sir George R. Askwith, and ask him to 
decide what salaries or wages should be paid to employés 
in the electricity undertaking and refuse destructor works a8 
and from April lst, 1917. 

Exports to China.—The ‘‘ London Gazette ’’ for April 
24th contains further names of persons in China to whom 
exports may be consigned. 

Substitution.—The Director-General of National Service 
has appointed Mr. R. E. Graves to be Director of Substitu- 


_tion, to take charge of the new Substitution scheme. 


National Service Department.—Mr. W. A. Appleton has 
tendered to Mr. Neville Chamberlain his resignation of the 
poston of Labour Adviser to the National Service Depart- 
ment. 

Exemption Applications.—At the Driffield Tribunal, an 
electrician employed at a picture palace, 33 years of age, 
and passed for general service, was granted an extension of 
his certificate from April 2nd to July Ist, his contracts in hand 
not having been completed. The condition was attached that 
applicant could not appeal again without the permission of 
the Tribunal. 

Worcester Tribunal has granted renewed conditional ex- 
emption to Mr. R. E. H. Heenan, resident director of Messrs. 
Heenan & Froude, Ltd., refuse destructor makers. 

Salop Appeal Court have refused a Military appeal against 
conditional exemption held by the manager of the Oswestry 
Electric Light Co., aged 25, and in Class Cl, who has sole 
control of the undertaking. 

Martley Tribunal has, after a Military review, confirmed 
conditional exemption held by Mr. F. Turner (37, in Class 
C1), electrical engineer at the Knightwick Sanatorium. 

Before the Essex County Tribunal, on April 19th, the 


_ ford U.D.C. appealed for 11 men engaged on the tramwayr. 


The manager (Mr. L. Harvey) said that it was now impot- 
sible to release more men if the tramways were to be safe 
for the travelling public. A reduced service was being run. 
and in one case the Ministry of Munitions was complaining 
of the inadequate service of cars. Conditional exemption was 
granted to the night foreman, the armature winder an 
storekeeper, an overhead linesman, and six motormen; the 
cashier was allowed three months, and a second night fore- 
man was directed to join up at the end of May. : 

At Torquay, a review was made of the case of W. J. Cole- 
man (85), electric jointer and handyman, engaged at the. 
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' Corporation electricity works. Conditional exemption re- 

< neved. 

Before the East Kent Appeal Court, the Military Repre- 

sentative appealed against exemption until May 19th allowed 

to P. F. Cotton (80), electrician with Mr. V. Hill, electrical 

engineer, of Broadstairs. It was ‘urged that there was an 

urgent need in the Army for men with skilled knowledge of 

electrical engineering. The appeal was allowed, and exemp- 

tion cancelled.. 

At eee the Corporation Electric Light Committee | 

J appealed for two men engaged at the refuse destructor, whom — 
they had been unable to replace. Both appeals were refused, 

| and the Military Representative undertook to find substitutes. 

t 

k 

K 

d: 


t. 


At Rotherham, the cases of seven men on the Corporation 
tramway staff were reviewed. It was mentioned that 75 out 
of 130 men .had been lost, and that substitutes could not be 
obtained. During the past six months five men had been 
trained; two had died, and the others could not stand the 
weather conditions. One single, Class A, man was ordered 
to join up, and the-others were exempted until competent 
substitutes satisfactory to the Tribunal were found. 

È Before the Somerset Appeal Court. the Military asked for 
the withdrawal of exemption held hv the chief assistant engi- 
Įm neer (31), and a fitter and driver (41). engaged at the electric 
b- light and tramway undertaking at Weston-super-Mare. It 
è was urged that there would he danger to the public if the 
staff was further reduced. The engineer’s exemption was 
& allowed to stand, and the other case was adjourned sine die 
for substitution. | 
z At Bexhill-on-Sea, Mr. C. A. Frost, electrical engineer, 
appealed for further exemption for two shift engineers, as 
suhstitutes were being found. A month was allowed to each. 

Maidstone Tribunal has granted six months’ exemption to 
J. P. Macrow (80), armature winder, and E. Weller (380), 
engineer’s turner, engaged in the Corporation tramway de- 
partment. 

On the apneal of the Military, Maidstone Tribunal has with- 
drawn conditional exemption, with a month's grace, held by 
E. Styance (25). one of a gang emploved in unloading coal 
to the municipal electricity works. The electrical engineer, 
Mr. E. E. Hoadley, said that the gang had been depleted 
from 20 to seven. 

At Eccles (Lancs.), the borough electrical engineer appealed 
for a handy labourer at the works, aged 37, who works on 
the average 87 hours per week. Mr. Ancus stated that the 
man’s work was of a special nature, and he could not find 

a substitute. A Class A man was necessary for the heavy 
work he had to do. The anneal was dismissed, and the call- 
ing up fixed for the end of May. 

At Burgess Hill, the Military Representative had a review 
of conditional exemption granted to the engineer and manager 
of the Electric Light Co. (89, in Class B1), and asserted that 
electric light was a luxury. Respondent stated that he was 
not only manager of the works at Burgess Hill, but else- 
where. Mr. L. R Burrows, chairman of the company, who 
was a member of the Tribunal. urged that it was an impor- 
tant matter for the town. The company supplied current 
tn places of worship. banks, post offices, and some 200 private 
houses and shops. If the manager were taken, and they could 
not get another man, the works would have to be closed, 
which would be a public nuisance. Thé exemption was can- 
celled as from May Ist. 

At Redruth, on April 14th, the Cornwall Electric Power 
Co. appealed for their high-tension wire foreman (23, in 
Class A). and for a high-tension wireman (21). The company 
claimed that it was in the national interest that thev should 
retain these men; they had heen badged, but the badges had 
heen withdrawn. The Military Representative objected to 
the men being exempted on the ground that they were in 
Class A, and that it was not in the national interest that they 
should remain in civil life. The foreman was given six 
monthe. and the other appeal was disallowed. 

The Surrey Appeal Court has dismissed an appeal for ex- 
emption for J. G. Toonjan (23), shift engineer at the Reigate 
municipal electricity works. 

Before the Durham County Appeal Court, the Sunderland 
and District Electric Tramwavs Co. appealed against the re- 
fusal of exemption to a tramway engineer and foreman (28), 
and an electrical wireman and tramdriver (25), both passed 
for general service. It was stated that the company had 
released 123 employés for the Army, Navy, and munitions, 
and it was claimed that both men were in certified occupa- 
tions. Mr. G. Stratton, the manager, said that he had ap- 
plied for suhstitutes without success. Conditional exemption 
granted in both cases. 

At Keighley Tribunal, reference was made to the case of 
an electrical engineer, aged 2%, in Class C3, who was a 
member of the Amalgamated Society of Engineers, and had 
held a trade card for the past two months. The Military 
Representative contended that the card was no nee, as he 
shonld have had it since before August 15th, 1915. Mr. 
Liddermore held that that condition was mt essential in the 
erae of a man who, as in this case. was a skilled or semi- 
skilled engineer before that date. This fact had not been 
placed before tke Tribunal at the hearing a few days pre 

vinuslv, when four men had heen concerned in the case, two 
of whom_ were ordered to join up at once. Mr. Liddermore 
unggested a reopening of the cases. Mr. Morkill (Military 
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Representative) said a circular kad been received by recruit- 
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ing officers giving instructions that whatever might be a deci- 
sion of a Tribunal, if within an hour of the expiration of a 
calling-up notice a man, through his employer, could pro- 
duce evidence that on August 15th, 1915, he was registered 
so as to come within the skilled or semi-skilled definition 
entitling him to a trade card, the papers should be can- 
celled. It was agreed that the man concerned should be made 


aware of this position. 


BUSINESS NOTES. 


Book Notices.—‘“ The ELectRicaL Review's Electrical 
and Allied Trades Directory“ (The Red Book.) London: H. 
Alabaster, Gatehouse & Kempe. Price 21s.—Notwithstanding all 
the difficulties that the war has naturally placed in the way of 
compilers of directories in which an important feature is made of 
foreign entries and corrections, the Red Book for 1917 has made 
its appearance looking as business-like as ever, but under a slightly 
altered title. It has dropped the `“ Universal" from its name, because 
certain countries. some of which shall be nameless, have no longer 
place within its covers—they are, for the present at least, outside 
the pale of Civilization, and nobody wants to know the addresses of 
those with whom they do not want to communicate even if they 
could. Attention has been concentrated in this edition, more par- 
ticularly upon information which will be useful in encouraging 
business relations in the United Kingdom and between works and 
traders in the Mother Country and our Colonies and Dependencies 
overseas. As far as possible the entries of alien enemies in neutral 
countries have also been eliminated. It is believed that all the 
changes made will enhance the British utility of the volume. All 
that could be done, in exceptional times. to ensure the making of 
corrections to bring the contents right up to date, has been done, 
and we believe that the volume will be found of great service to 
those who are fortunate enough to secure acupy. The sections 
into which the Red Book are divided by the usual thumb index 
are :—British Alphabetical, British Classified Trades, Colonial and 
General Alphabetical, ditto Classified Trades, and a selected Con- 
tinental Alphabetical Section of about 100 pages. The number of 
pages is now 1,164, as compared with 1,56< last year, but the drop 
of 25 per cent. in pages is amply made up for by an increase of 
more than 25 per cent. in its British business efficiency by reason 
of its special adaptation to a period of exceptional difficulty and 
expense. 
Wiring Hints for Interphonet. Bulletin No. 4,015. London : 
Western Electric Co., Ltd.—This is one of those brochures issued in 
connection with a firm's specialities which are so full of technical 
information, expressed in terse and lucid language, that they are 
of the greatest value to the user, not only of the apparatus 
primarily dealt with, but also of all apparatus of the same general 
type. It relates to the automatic replacement interphones of the 
Western Electric Co., Ltd., and is intended for the guidance of the 
contractor and his wiremen. A brief description of the equipment 
is given, followed by particulars regarding the cables, batteries, 
and accessories required, and a full account is provided as to the 
proper method of preparing the cable for wiring in workmanlike 
fashion, with ample detailed illustrations which render errors, if 
not impossible, at any rate inexcusable.. Simple rules for con- 
necting are also given, and methods of finding and clearing faults 
(in the unlikely event of their occurrence) are described. An 
explanation of the working of the sets, with diagrams of the 
circuits, completes the booklet, which is a model in style and 
substance. It should prove most useful to those for whom it has 
been written. 
“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVI, No. 4. April, 1917. New York: The Institute. 
Preliminary Mathematics.’ By Prof. F. E. Austin. London : 


E. & F. N. Spon. Price is. 


Trade Announcement. — THE YORKSHIRE ELECTRIC 
WIRING AND Motor Co., LTD., of Sheffield, have removed from 
Waingate to 4, Lady's Bridge. 

Storage Batteries for New Zealand.— H.M. Trade Com- 
missioner in New Zealand (Mr. R. W. Dalton) reports that a firm at 
‘Wellington desires to get into touch with United Kingdom manu- 
facturers of storage batteries for power station and country house 


lighting, with a view to representing them in New Zealand after ` 


the war. This agency is wanted in con junction with an agency 
_ already held, in order that the firm may be in a position to offer a 
complete installation of power plant. Communications should be 
addressed to the on of Commercial Intelligence, 73, Basing- 
hall Street, London, E.C., (Reference 150). ~ Board of Trude 


Journal. 


Catalogues and Lists.—Jn connection with the restriction 
Order relating to the distribution of catalogues. &c., the production 
of which was ordered and commenced before March 3rd, the Paper 
Commission has been authorised by the Board of Trade to extend 
by general licence until further order the period during which 
such distribution will be lawful. 

THE TELEGRAPH CONDENSER Co., LTD., Vauxhall Street. Ken- 
nington Oval. London, .S.E.—The catalogue pages) issued by 
the company contains full description and aumerous illustiations 
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of different types of artificial lines for duplex working on sub- 
marine cables, especially the Dearlove patent type with negligible 
temperature coefficient; condensers for submarine cables ; other 
condensers, artificial cables for universities, colleges. and science 
schools, &c. A supplementary list of eight pages shows develop- 
ments, including artificial cable for telephone experiments, “ T.C.C.” 
type telephone condensers, and Mansbridge condensers. 


Messrs. ARNOLD GoopwIn & Son, LTD., Sumner Street, South- 
wark, London.— [Illustrated list showing a number of their run- 
ways in service, also giving prices of “ Beatall ” lifting blocks and 
travelling carriages. 

Messrs. Dick, KERB & Co., LTD., Abchurch Yard, Cannon Street. 
London, E.C.—Folder giving prices of Britannia drawn-wire 
lamps. 

WESTERN ELectric Co., Lrp., North Woolwich.—#ulletin 
No. 4,015 (24 pages) contains full particulars, with wiring and 
other diagrams and illustrations of the companys system of 
automatic replacement interphones. 


Messrs. SCHOLEY & Co., LTD., 56, Queen Victoria Street, London, 
S.W.—A series of small leaflets issued in connection with the 
Taylor stoker. They relate to the saving of labour and upkeep of 
hoilers. the increase in capacity of boilers, and the ability to meet 
sudden overloads accruing through the use of this stoker, also its 
advantages in connection with the use of low-grade fuels. 


BRITISH THOMSON-HOUSTON Co., LTD., 77, Upper Thames Street, 
London, E.C.. -Eight-page reprint from the “ Beama Journal” of 
an illustrated article on “ Industrial Fittings for Half-Watt Type 
_ Lamps.” 

THE GENERAL ELEcTRIC Co., LTD., 67. Queen Victoria Street, 
London, E.C.—Three new publications: No. V 2,088 gives illus- 
trated particulars and prices of ‘“ Witton” moulded insulation 
terminal blocks; No. L 2,093 describes the G.E.C. haulage road- 
signalling system for use in collieries; and No. O 2,104, deals 
with the * Kingsway ` miners’ electric hand lamp. 


Dissolutions and Liquidations.— BRITISH ELECTRICAL 
ACCESSORIES MANUFACTURING Co., LTp.—Mr. E. Fisher, of 
12, Cherry Street, Birmingham, has been appointed receiver as from 
April 4th. It is expected that there will be a dividend of about 5s. 
in the £. 

ALPHONS CUsTODIS CHIMNEY CONSTRUCTION Co., LTp.---The 
controller, Mr. D. H. Allen, has applied for his release. 


ANGLO ENGINEERING Co., Ltp.—By an order dated March 28th, 
Mr. G. E. Corfield has been appointed an additional liquidator to 


'- act with Mr. A. E. Tilley. 


UNIVERSAL LIGHT AND S1Qn Co.. Ltp.—A meeting is called 
for May 25th at 35, Coleman Street, E.C., to hear an account of the 
winding up from the liquidator, Mr. J. H. Anneveld. 


BIRMINGHAM BELTING Co., Ltp.—A meeting is called for 
May 24th, to hear an account of the winding up from the liquidator, 
Mr. E. Taylor. 

AUTO-FLasH SIGN Co., 119, High Holborn, and Rickmans- 
worth, lately at 4 and 5, Glebe Road, Kingsland Road, Dalston, 
as the Patent Distributor and Times Switch Co.—Messrs. W. B. 
Garatin & W. R. Scott have dissolved partnership. 


CLIMAX STOPPER AND EBONITE Co., Lrp.—A ‘meeting of 
creditors is to be held at Normandy Works, Normandy Street, 
Custom House, E., on May 2nd. Mr. C. A. Henderson, liquidator. 


ADNIL ELECTRIC Co., LTD., London, E.C.—Second dividend of 
3s. 6d. in the £, payable April 30th, at 6, Clement's Lane, E.C., 4. 


Wholesale Traders’ Association.— The fourteenth annual 
meeting of the Wholesale Traders’ Association for the Protection 
of the Hardware, Furnishing and Metal Industries, Ltd., was held 
at the offices at Birmingham on April 19th. Major J. H. Cartland, 
J.P.. who presided, stated that the operations of the Association 
had again been fully maintained, and that the members had made 
extensive use of its various departments, which had afforded them 
exceptional facilities and assistance in many directions under the 
present abnormal conditions; 138 new members had joined the 
Association during the year, bringing the total membership to 
3,195. Notwithstanding the war, and the fact that a large number 
of firms were doing Government work, and, therefore, were not 
seeking to open new accounts. the number of status inquiries sent 
in during the year had reached the enormous total of 72,772, 
involving a credit of over £6,000,000, thereby showing that there 
was still a good general trade being done by the various manu-* 
facturers and merchants throughout the country, and that a large 

‘number of orders had been received from foreign and colonial 
markets which they were unable to execute at the present time. 
In the debt recovery department 22,690 cases were sent in for 
collection, aggregating in value £224,137, and out of this sum 
only 84 per cent. proved irrecoverable or bad. In the insolvency 
department there had been a considerable decrease in arrangements, 
bankruptcies. and companies’ liquidations, but a large number of 
oases had been reported during the year where meetings had been 
attended and combined action taken in the interest of members. 
The secretary reported concerning the Association's activities 
relating to the Registration of Business Names Act. No fewer 
than five of the Association's amendments were included, wholly or 
partly. in the Act. Up to date about 75,000 firms had already 
registered. The working of the Act had shown the importance of 
some amendment being made in the Companies’ Acts, and the 
secretary was instructed to take whatever steps he thought necessary. 
in conjunction with others, to bring about this result. 


LIGHTING AND POWER NOTES. 


Australia.—The report on the results of working of the 
Melbourne City Council's electricity undertaking for the year ended 
December, 1916, shows revenue amounting £197,100, an increase of 
£14,505; an expenditure of £94,849, leaving a gross profit of 
£102,250. After deducting £54,339 for capital charges and depre- 
ciation, £6,540 sinking fund, £3,654 payment to employé on 
Active Service, and £1,454 special expenses, there remains a net 
profit of £36,263, £36.000 of which the Committee proposes to 
allocate to the loan fund. The sinking fund now stands at 
£141,828. 

In the discussion which followed the presentation of the report. 
a resolution was moved that the accounts be referred to the Finance 


' Committee, it being claimed that the Electric Supply Committee 


should not arrogate to itself the right of allocating amounts to any 
funds. Alderman Cabena, the chairman of the Electricity Com- 
mittee, said he objected to one Committee controlling another : if 
the Finance Committee was to control the accounts of the Con- 
mittee of which he was chairman, he would resign. The resolution 
to refer the accounts was carried by 13 votes to 6, and Alderman 
Cabena intimated his resignation from the Committee. —Mel bourne 
Age. 

In connection with the electric lighting department. of the 
Cottesloe (W.A.) Municipal Council, during 1916 the number of 
consumers increased to 1,185 and the consumption to 242.720 units. 
The Council is now arranging an agreement. with the Fremantle 
Tramway Board for a 21 years’ service, and, under the new system, 
it is proposed to spend £3,000 to make the necessary changes in 
existing fixtures.— Commonwealth Engineer, 

A deputation, consisting of the representatives of the Electrical 
Employés’ Association and the Electrical Trades Union, waited on 
the Lord Mayor of Sydney, N.S.W., recently, to urge the Council to 
reconsider its decision not to connect new consumers, pointing out 
that it would result in a number of men being thrown out of 
employment, and suggesting that the Council should apply to the 
Railway Commissioners to use the plant at White Bay to generate 
electricity to enable the electric lighting to be pushed on with. 
The Lord Mayor said the Council had been in communication with 
the Railway Commissioners since last April. and he would per- 
sonally renew the request. If the Westinghouse Co. was prepared 
to do the work of constructing the engines required at before-the- 
war contract rates, there was no doubt that the Council would have 
no hesitation in signing a contract and procuring the machinery as 
rapidly as possible. 


Birmingham.—A special meeting of the Electric Supply 
Committee has considered the report of Mr. C. P. Sparks, president 
of the I.E.E., which approves the Nechells site, and it was agreed 
to proceed with the erection of the permanent station as soon as 
practicable. 


Biackpool.— YEar’s WorkInc.—The Corporation elec- 
tricity department records a loss for the past year—the first for a 
very long period. The income was £45,791, compared with £44.34) 
in the previous year, but working costa increased from £25,277 to 
£28,768, resulting in a loss of £887. Daylight saving and the 
increased cost of coal were factors. There were 13,904 tons of coal 
used, at a cost of £12,289. Three years ago nearly the same 
number of tons cost only £8,775. The total capital outlay to date 
is £252,191, and there is a loans sinking fund of £133,262, and a 
reserve fund of £5.223. Only 100 new consumers were added to 
the mains during the past year. The Committee is to consider a 
further revision of the charges for current. 


Canada.—In an address before the Ontario Municipal 
Electric Association, on February 15th, Sir Adam Beck reviewed 
the work of the Ontario Hydro-Electric Power Commission, and 
spoke on the future of the provincial system.. The Commission at 
present supplies 191 municipalities, and expects to supply over 
200 in the course of the next two or three months. Over 
200,000 H.P. is now developed by the Commission, with a total 
investment on the part of the Commission and municipalities of 
more than $40,000,000. Within five years, Sir Adam expecte this 
amount to increase to $100,000,000. In regard to the future, Sir 
Adam said his opinion was that the hydro-electric power system 
must absorb the whole of the electric systems in the province of 
Ontario. i 

Formal protest has been made to the Canadian Government by 
the United States against the proposed Chippawa-Queenstown 
power canal, by which the Ontario Hydro-Electric Commission 
will divert additional water from the Canadian channel of the 
Niagara river for power development. The United States claims that 
the project would violate the treaty under which the diversion limit 
above the cataracts is fixed at 20,000 cb. ft. per second on the 
American side and 35.000 cb. ft. per second on the Canadian side. 
The Ontario Provincial Legislature has been advised by Attorney- 
General Lucas that there is no necessity for seeking the consent of 
the International Joint Waterways Commission to carry out the 
Chippawa-Queenstown power development project. and. acting 
under this advice, the Provincial Legislature will proceed with the 
plans without the permission of the International Commission. 
The Ontario Hydro-Electric Commission has charge of the con- 
struction, &c.— Electrical World. 


Clayton.—The Bradford Corporation Electricity Com- 
mittee, last week, considered the matter of electricity supply to 
Clayton. arising out of the recent/contreversy in that township at 
to whether this should be ‘obtained from Bradford or from the 
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Yorkshire Electric Power Co., the latter of whom has a Bill before 
Parliament. It is believed that there was a view that it would 
not pay Bradford tosupplyClayton. A Sub-Committee was appointed 
to make full inquiry, and report to the next meeting of the full 
Committee. ' 


Haworth (Yorkshire) —An animated discussion ensued 
at last week’s District Council meeting as to whether or not an 
Electricity Committee should be appointed. In open Council, a 
motion for the re-appointment of an Electricity Committee was 
defeated by a majority of one, but subsequently a Committee was 
appointed. : 


Hoole. — Workuouse Licuting. — The U.D.C. has 
assented to-Chester T.C. supplying current to the workhouse, which 
is in the area of the Council. 


Huil.—The Electricity Committee has received a com- 
munication from the Municipal Employés’ Association, asking the 
Council to receive a deputation in reyard to an advance of wages. 
It was stated that a Special Committee had been appointed to con- 
sider the wages question. The acting engineer (Mr. McGoris) was 
authorised to employ a further batch of women, with whose work 
he expressed much satisfaction. 

In regard to the scheme for amalgamating the tramway and 
lighting generating stations, the chairman reported that an agree- 
ment had been arranged with the Tramways Department in regard 
to formulating a scheme. 


India.— Last year's Administration Report of the Madras 
P. W. D. states there has been a steady increase in the use of elec- 
tricity in Madras City. As many as 48 industrial concerns in 
Madras are now being worked with electrie power, these including 
saw mills, oil mills, flour mills, printing presses and cement 
works, and if the supply company could only meet the demand. the 
list would include many more concerns. Works are in progress for 
conveying current to the suburbs of the Kilpauk Adyar and 
Royapuram, and the only delay in carrying out these extensions is 
due to non-receipt of materials from home on account of the war. 
Altogether. there are in Madras signs of general development, and 
a readiness to accept new ideas. 

At the July meeting of the Bombay Legislative Council. 
the following resolution is to be moved :-.-“ That this Council 
recommends that his Excellency the Governor-in-Council will be 
pleased to place on special duty, at the earliest convenient 
date. a capable officer of the Public Works Department to report 
upon the development of water power in this Presidency. both for 
direct use and for the establishment of hydro-electric plants, the 
special duty officer being instructed to give approximate costs of 
the proposed water power schemes, the details being left to be 
worked out by promoters proposing to utilise the power for 
industrial purposes. — Indian Engineering. 


London.—Hamuersmiru.—The Electricity Committee 
,has had under consideration proposals by the electrical engineer 
for increasing the ouput of the existing generating plant, by 
adding induced draught plant, a new boiler feed pump, mechanical 
stokers. Ac. It is expected that another 1,000-KW. capacity can be 
obtained, and a detailed report is to be submitted. 

MARYLEBONE.—The Electricity Committee has received a com- 
munication from Sir Arthur Duckham, chairman of the Advisory 
Committee (Ministry of Munitions), asking the general manager to 
advise him on matters connected with a proposed scheme and 
experiments for the économical use of coal. 

Annual Extimates.—The estimated revenue of the electricity 
undertaking for the year ending March, 1918, is as follows :—From 
sale of electricity to consumers, £187,500; from public lighting, 
£14,850: meter rents, £8,100 ; sale of fittings, &c., £11,280; rent 
of properties. plant on hire, and sundry charges, &c., £4540; 
making a total of £226,270. The estimated expenditure is for 
veneration and distribution costs, management expenses. rates, 
taxes, &c., £91,320; maintenance and repairs to public lamps and 
repairs to properties, £4,500; allowances to employés, £4,500 ; 
sales department. £10,250 ; repayment of loans, £47,303 ; interest, 
£66,576 ; making a total of £224,449, and leaving an estimated 
credit balance on the year’s working of £1,821. 

The Electricity Committee recommends that two underfeed 
stokers be fitted to two additional boilers, at a cost of £2.100 ; it 
alao reports that alterations have been made at Aybrook Street 
sub-station. at an estimated cost of £750. 

The report of the working of the electricity department for the 
December quarter shows that 5.341.237 units were sold, repre- 
renting a net increase of 7°2 per cent. over December, 1915. The 
net revenue from the sale of electricity and meter rentals totalled 
£63.252, being an increase over December. 1915. of £2.783. The 
total expenditure for the quarter amounted to £23,383. an increase 
as compared with the December quarter of 1915 of £3,747. The 
total averaze costs per unit sold were 1'14ld., as against 1°042d. 
The result of the quarters working shows a net improvement of 
the balance available for capital charges of £895, making a total 
for the nine months of £756,721. 


Mytholmroyd (Yorkshire).—The U.D.C., last week, 
agreed to the Halifax Corporation applying to the B. of T. for 
an Order authorising it to supply electricity to several industrial 
concerns at Mytholmroyd, conditional on it undertaking to dis- 
‘continue the supply on written request by the Mytholmroyd 
Council, and on there being no liability attached for any cost or 
expense incurred by the Corporation. = 


Rochdale.—Tlie D. R. Cotton Co., Sudden, has written 
to the Corporation Electricity Committee, asking it the department 


f 


is in a position to give it the full supply of energy promised--— 
between 1,700 and 1.800 Kw. The Committee has replied that it 
cannot supply more than 1,350 Kw. at present. 


South Africa.—The Johannesburg T.C. recently decided 
that no applications for electric light or power connections could 
be entertained after February 19th and until further power was 
available. The turbines ordered in England with this object can- 
not be delivered for a considerable time. 


Swansea.—LINKING-UP.—The engineer has attended a 
meeting with regard to interconnection of electric supply under- 
takings ; as regards the question of funds for the preparation 
of plants, reports, &c., each undertaking, it is proposed. shall 
guarantee a maximum amount of 14 guineas per £10,000 of gross 
revenue. 


Tasmania.— According to Tenders, Mr. J. H. Butters, 
general manager of the Government Hydro-Electric Department, 
has informed the Launceston City Council that it will not be 
possible to complete the extensions to the Great Luke scheme for 
18 months. owing to the impossibility of obtaining the material in 
England ; consequently. the negotiations for the supply of energy 
have been suspended. Mr. Butters suggests that it might be 
possible to limit the demand, with a view to avoiding extensions 
of plant in the meantime. 


TRAMWAY and RAILWAY NOTES. 


Accringtou.— ACcIDENT.—Considerable interference was 
caused to traffic on April 19th through the breaking down of the 
overhead equipment by the trolley poles of two cars getting into 
contact. The fall of the equipment resulted in the breaking of 
three windows in a Blackburn car, but, happily, no one was 
injured. l 

Three women are learning the work of motormen, and a woman 
is driving a tramcar. 


Atherton.—The South Lancashire Tramways Co. is now 
employing women in its highway repair department. 

The company has granted £100 towards the equipment of Green 
Hall, Atherton, as a military hospital. ‘ 


Belfast.—The Tramways and Electrical Committee has 
recommended the pushing .on of the new electric station at 
Hamilton Road. convenient to Belfast Lough, and also recommended 
a suggested revision of the stages and fares over the Corporation 
system of tramways. Unless this is done, the tramways will soon 
be bankrupt, as the war has hit them so hard that they are losing 
at the rate of anything from £10,000 to £15,000 per annum, and 
stand to lose still more in the near future should the employés 
persist in their demand for a further increase of pay—this time 5s. 
per week. These matters will be considered at the next monthly 
meeting of the Corporation. 


Blackpool.—ReEcorp Yrar’s RKecerpts.—The receipts 
of the Corporation tramways for the past 12 months, ended 
March 3lst, were by far the largest on record. The total was 
£94,368, or over £10,000 more than the next best year. which 
was 1913. 

Bory.— Year’s Workinu.—The Tramways Committee 

reports a profit on the Bury section for the past year of £3,543. 
and on the Radcliffe section, under the first agreement, a loss of 
£452, and under tho second, a loss of £f06. It was decided that 
the profit from the undertaking and a sum of £1,456 from the 
reserve and depreciation fund be paid to the credit of the borough 
rate. 
The Corporation Tramways Committee has refused the applica- 
tion of the Tramway and Vehicle Workers’ Association for an 
advance in wages of 10s. per week for male and female employés 
in the tramway department. 


Dudley.—FrmaLe Drivers.—The local Trades Council 
has sent a resolution to the B. of T., Ministry of Munitions, and 
Tramway Co. against the employment of women as tramway 
drivers, on the ground of physical unfitness. 


Halifax. YeEar’s Worktnc.—The tramway statement 
for the year ended March 31st shows a total income of £114,684. 
as compared with £113,514 in the previous year. The passenger 
receipts were £111.370. as against £110,130; luggage. £108. as 
against £149: private cars, £226, avainst £95; ticket vouchers 
and tokens. £352. against £327: parcel traffic, £1,974. as against 
2.134. Advertising had cost £500, as against £441. The expendi- 
ture had been £100.125, as against £94,458, and the profit was 
£14,559, as against the previous years £19,055. There had been a 
decrease in mileage from 2,195,980 to 2,048,772, but the number of 
passengers carried had increased from 21,024,003 to 21,180,584. 

The figures for the week, including the Easter holidays, showed 
receipts £1,918, as against £1,914 last year ; mileage, 35,005, as 
against 39.285 ; receipts per car-mile, 13°15d., as against 11°73d. 


India.—The Government of Madras, in its review of the 
Madras Corporation's last report. writes that the proposals for the 
extension of the tramway linesin Madras City, so as to help in the 
removal of congestion. inxolye the widening/ot some of the bridges 
at considerable cost, ancl are still under@xumination. 
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The Municipal Commissioner of Bombay has forwarded to the 
Corporation for sanction the proposals submitted by the Bombay 
Electric Supply and Tramways Co. for extending the tramway 
system along Esplanade and Sandhurst Roads, and for doubling 
the present single track along Colaba Road.—Jndian Engineering. 


Keighley.—It was reported that meetings had been held, 
last week, between representatives of the Council, the Keighley 
Corporation Tramways Committee. and the Bingley U.D.C. with 
respect to the proposed linking-up of the Bradford tramways at 
Cross Flats, Bingley, and the Keirhley tramways at Stockbridge., to 
which all parties were favourably inclined, but the stumbling- 
block is the bridge itself, which must be improved before any 
tramway can be run over it. The idea of an extension of the 
tramway track on the Bingley side, as far as Barhouse Lane, had 
not met with much favour, and railless extensions met. with the 
same feeling: 


Leeds. YEAR'S WorkInG.—<Actual figures of the past 
year's working of the Corpopation tramways submitted to the 
Tramways Committee, last week, show that the receipts were 
£515,806, an increase of £€40.301 on those of the previous year, 
and, for the first time in the history of the undertaking, exceeding 
the half-million sterling. The number of passengers carried was 
112.151.883, an increase of 8,698,082, the car-mileaze having been 
9,658,595, an increase of 253.474 miles. The working expenses had 
increased by £25,259, from £236.227 to £261,486, thus leaving a 
gross profit of £254. 231, an increase of £15,042. With the 
addition of bank interest and dividends on investments to the 
amount of £9, 755, there is a disposable revenue of £264,076. of 
which £120,787 is for -interest on capital and redemption fund 
instalments, £30,000 for permanent way renewals, £2.373 to go 
towards capital outlay : income-tax takes £18,594, and war allow- 
ances, £12,891. The surplus to relief of rates is £79,431, equal to 
an 84d. rate. Traffic expenses during the year were £122,499, the 
average cost per car-mile being 3°044d., as against 2°927d. ; general 
expenses were £39,832, including £22,592 in local rates, and the 
cost of general repairs and maintenance was £53,291, of which 
£34,373 was in car repairs. Power costs were £35,098, including 
£12.070 for energy purchased. War bonus to employés absorbed 
£10,766, the wages bill, including that bonus, being £161,899. 

Under the Northern Command substitution scheme, a start has 
been made in Leeds with the employment of wounded and 
discharged soldiers as drivers, about 20 of these men being now 
so employed, and a batch of others being in training at the depots. 

The Glasgow scheme of sale on the cars of ld. tickets, with War 
Savings Certificates as prizes and about nine-tenths of the money 
going to war charities’ funds, has, it is understood. been approved 
for the Leeds tramways, and a start is expected to be made very 
soon. 


Manchester. — YFAR’Ss WorkiInG.— The Corporation 
Tram ways Committee on Tuesday decided to reduce its contribution 
to the city rates from £ 100.000 to £50.000 ; the increase in the rates 
may be 6d. inthe £. The tramway revenue last year was £978.602— 
being £39,000 more than a year ago; the passengers numbered 
219.097 ,258, another increase, while reduced car-miles 18,388,302— 
were worked. The revenue per car-mile was 12°6d. Increased 
costs of material, wages, &c., are reported ; war service allowances 
and bonuses during the year are estimated to amount to £103,800. 


Morecambe. — ELECTRIFICATION ProspectTs.— At the 
meeting of the T.C.. last week, Alderman Snowden said the town's 
financial position was better than ever before, and they were now 
contemplating many improvements. one of the first of which should 
be the abolition of the horse cars. But for the war, they would 
have got a long way towards completion of the electrification 
scheme. The Mayor said the abolition of the horse cars would be 
the first step towards real progress. 


Oldham.—YeEaR’s WorkING.— The tramway depart- 
ment last year made a profit in aid of the rates of £3.837. 
Allowances to dependents of employés serving with the Colours 
amovnted to £5,463, and the recent war bonus granted to drivers 
and conductors will mean an additional expenditure of £3,456. 
There was a loss on the motor-’bus service of £809. 

Discussing the extraordinary application for an additional 
bonus of 10s. a week by Lancashire tramway workers. Councillor 
Cheetham said it was time the authorities put their foot down ; 
the cars, he added. were run for the convenience of the public, and 
not to find occupations for a number of men and women. 


Rochdale. — Year's Worxkinc.— The profit on the 
Corporation tramways during the past year was £1,773, as com- 
pared with £3,609 a year ago, £4.28! in the previous year, and 
£8,489 in 1913-14. The Committee recommends the placing of the 
amount to the reserve fund for renewals, which now amounts to 
£22.000. The total receipts were £90,812. an increase of £2,904, 
but working expenses totalled £50,397, £2.274 more. One item— 
income-tax—amounted to £6.463, an increase of £2.600, These 
charges in 1913-14 were £1,020. Asumof £6,192 has been spent on 
a new car repair shed. 


Salford.—At a meeting of the Local Trades and Labour 


Council, held last week, it was decided to protest against the 
raising of tramway fares by the Corporation. 


South Africa.—Evrctric VEHICLES.—After a trial of 
two vehicles. lasting over several months, the Johannesburg postal 
authorities are now using 1] such vehicles imported from America. 
The charzing garage has been established by the importing firm, 
wyl a sliding-scale tariff has been arranged with the municipal 


supply authorities. According to the S.A. Mining Journal, an 
compared with the ordinary petrol car, weight for weight, the 
electric vehicles are run to-day at about half the cost of the 
ordinary petrol vehicle. 


Stockport.—At a recent meeting of the T.C. the chairman. 


of the Tramways Committee said that the present fares could not 
be continued if the undertaking was to hold its own. The esti- 
mates presented showed an increased expenditure for the ensuing 
year of £8,893, involving an increase in the rates of 3d. in the £. 


Wolverhampton.—W acrs.—The local branch of the 
Amalgamated Association of Tramway and Vehicle Workers has 
passed a resolution urging the Corporation to come to a final degi- 
Rion as regards giving increased wages, and as an alternative 
intimating that permission will be asked to withdraw their labour 
if the demands are not granted. 


TELEGRAPH and TELEPHONE NOTES. 


Argentina.—The Germans are putting forward a proposal 
to set up immediately in the Argentine a great wireless station for 
the receipt of messages from Berlin. l 

Australia. —The annual report of the Postmaster-General 
for 1916 shows a loss on the telegraph service of £86,426. com- 
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‘ pared with £114,555 in 1915, and a loss on the telephone service of 


£271.695, compared with £390,703. In September, 1915. the tele- 
phone call fees were raised from 4d. to Id. on subscribers’ lines, 
and from Id. to 2d. on public call oftice lines. to reduce the loss. 


Automatic Telephony.—On March 17th the telephone 
service of the Indianapolis Telephone Co. was changed over to the 
automatic system, with highly satisfactory results. The order was 
placed w ith the Automatic Electric Co. nine months ago, and the 
time occupied in completing the installation is said to make a new 
record. There were about 13,000 lines equipped at the time of the 
change-over, and the number of subscribers is rapidly increasing. — 
Telephone Engineer, 


India. —Owing to the numerous extra official demands on 
the telephone system in Simla, no telephones can be given to new 
private subscribers, The automatic system is loaded to its fullest 
extent, and additional connections are being made to a central 
battery system, which can, however. be worked in connection with 
the automatic. An extension of the automatic system will, it is 
hoped. be installed during the coming season.—Indian Engineering. 


Morocco.—H.M. Agent and Consul-General at Tangier 
has forwarded an extract from the Bulletin Officiel of the French 
Zone, containing a Presidential Decree, dated December 5th, 1916, 
authorising the execution of certain works. at a cost of 81,000,000 fr., 
out of which 1,108,400 fr. are provided for telephones, and 
2,293,000 fr. for telegraphs.— Buard of Trade Journal. 


Telephone Call Recorder.—An automatic recorder of 
effective telephone calls, invented by an Australian railway em- 
ployé named Godfree, has been in use about 18 months at the 
Ballarat Telephone Exchange on trial, with a view to obviating 
the frequent complaints of overcharging. Mr. Halion, the officer 
in charge of the exchange, has reported that the device is giving 
complete satisfaction. 


Wireless Installations on British Ships.—An Order in 
Council of April 14th gives power to the Admiralty or the Ship- 
ping Controller to require that any British ship shall forthwith 
be equipped with wireless telegraph apparatus, and that the crew 


. shall be properly instructed in its use. If any ship to which such 


directions have been given puts to sea without complying with the 
Order, the owner or master will be liable to punishment, and the 
ship to seizure and detention.— Board of Trade Journal. 


N 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia. — MELBOURNE.. May 23rd. Victorian Rail- 
ways Department. Twelve months’ supply (8,250) of incandescent 
electric lamps as ordered.* 

Glasgow. — May Ist. Electricity department. 12 months’ 
supply of cables and meters. See “ Official Notices” to-day. 


Manchester.— May 11th. Electricity Committee. Stuart 
Street venerating station. (4) one hydraulic accumulator and elec- 
trically driven ram pump. (è) coal conveying plant. Mr. F. E. 
Hughes. Secretary. Electricity Department. 

Sheffield.—May 8th. ‘Tramways and Motors Committec. 
Carbon-filament lamps for tramcar lighting, for 12 months. See 
“ Official Notices ” to-day. 

Wigan.—May Sth. Corporation electricity works. Best 


quick-firing slack or washed peas, for a year. Electrical Engineer, 
Bradford Place. ` 


* Specifications may be seen at the Department of Commercial 
Intelligence, 73, Basinghall Street, London E.C 
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Wolverhampton.—May 4th. Electricity Committee. 


5,000-Kw. turbo-alternator, water-tube boilers, economisers, and 


induced-draught plant, and mechanical stokers. See “ Official 


Notices `” to-day. 


CLOSED. 
Dover.—T.C. Coal for the electricity works :—3,000 
tons of Featherstone coal, at 26s. 5d. pef ton ; 2,000 tons of Snow- 
down nuts, at 26s. 6d. per ton. 


Government Contracts.—list of new contracts placed 


during March, 1917 :— 
- War OFFICE. 

Bridge meggers.—F.vershed & Vignoles, Ltd. 

Electric cable and wire.—British Insulated & Helsby Cables, Ltd.; Cal- 
lender’s Cable and Construction Co., Ltd.; Connolly Bros., Ltd.: 
Craig Park Electric Cable Co., Ltd ; I. Frankenburg & Sons, Ltd. ; 
General Electric Co., Ltd.; W. T. Glover Co., Ltd.; W. T. Henley's 
Telegraph Works Co., Ltd.; Hooper's Telegraph and India-Rubber 
Works, Ltd. : India-Rubber, Gutta-Percha and Telegraph Works Co., 
Ltd.; Johnson & Phillips, Ltd.; Liverpool Electric Cable Co., Ltd. ; 
C. Macintosh & Co., Ltd.: St. Helens Cable & Rubber Co., Ltd. 

Telephone cords.—London Electric Wire Co. & Smith's, Ltd.; C. A. 
Vandervell & Co. od 

Inenlator cups and caps —Litholite, Ltd. 

Distribution boards.—Kartret Engineering Co. 

Electric light fittings.—Bullers, Ltd.; Electric and Ordnance Accessories 
Co.. Ltd.; Gutheric & Co.; W. Kent; J. Macintyre & Co., Ltd.; 
E. Stevens, Ltd.; J. Stevens, Ltd. 

Generating sets.—A. Lyon & Wrench, Ltd.; Smart & Brown. | 

Electric lamps —British Thomson-Houston Co., Ltd.; Edison Swan 
Electric Co., Ltd. ; General Electric Co., Ltd.; Siemens Bros. Dynamo 
Works, Ltd. 

Switches.—Kerrt, Stuart & Co., Ltd.; W. Sanders & Co.: Sperryn & Co., 
Ltd.; Wandsworth Electrical Mfg. Co., Ltd.; W. White & Co., Ltd. - 

Electrical terminals, &c.—Automatic Standard Screw Co., Ltd.; Davis 
and Timmins, Ltd.; Croggon & Co., Ltd.; F. Giles & Sons: L. Herve; 
Houghton-Butcher Manufacturing Co., Ltd.; Ingram & Kemp, Ltd.; 
Sperryn & Co., Ltd.; C. J. Thurstield & Co. 

Iron and steel wire.—Dorman, Long & Co., Ltd.; Rylands Bros., Ltd. ; 
Shropshire Iron Co., Ltd.; R. Johnson & Nephew, Lt. 

Tinned copper wire.—Liverpool Electric Cable Co., Ltd. , 

Works services.—Electric lighting, Cecil Cooper & Co.; installation of 
electric light, H. J. Cash & Co.; erection of boilers, Babcock and 


Wilcox, Ltd. 
Innia OFFICE STORE DEPARTMENT. 
Rrackets.— Bullers, Ltd. 
Cable.—Callender’s Cable Co., Ltd. 
Cells.— Siemens Bros. & Co., Ltd. 
Dvnamo.— Lancashire Dynamo, &c., Co. : 
Insulators.—Bullera, Ltd.: Tavlor, Tunnicliff & Co. 
Telephones.—Peel-Conner Telephone Works, Ltd. 
Wire. T. Bolton & Sons: F. Smith & Co.; Dorman, Long & Co.; R. 
Johnson & Nephew; Rylands Br: s.: Shropshire Iron Co. 


s Post OFricr. 
Telephone apparatus.—British L. M. Fricrson Manufacturing Co., Ltd.; 
eel-Conner Tel- phone Works. Ltd.; Walter's Electrical Manu- 

facturing Co., Ltd ; Western Electric Co., Ltd. 

Arm grips for poles.—Barvli~s. Jones & Bayliss, Ltd. 

Wood arms.— British Australian Timber Co., Ltd.; T. Gabriel & Sons and 
Burton; W. F. Holloway & Bros. 

Bodies and covers for insulators.—Tavlor, Tannicliff & Co., Ltd. 

Submarine cable.— Telegraph Construction and Maintenance Co., Ltd. 

Telegraph cable.—Briti h In-ul«ted & Helsby Cables, Ltd.: Henlev’s Tele- 
graph Works Co., Ltd. ; Johnson & Phillips, Ltd. ; St. Helens Cable and 
Ruhher Co., I.td.; Telegraph Construction and Maintenance Co., Ltd. ; 
Union Cable Co., Ltd. 

Telephone cable.—Peel-Conner Telephone Works, Ltd.; Western Electrio 
Co., Ltd. 

Telephone cords.—B. I. & Helsby Cables, Ltd.; Western Electric Co., Ltd. 

Wire drums.—Siemens Bros. & Co.. Ltd. f 

Telephone mouthpieces.—Crvstalate Manufacturing Co., Ltd. 

Insulator spindles.—Bullers, Ltd. 

Telephones.—Peel-Conner Telephone Works, Ltd. 

Bronze wire.—Shropshire Iron Co., Ltd. 


_ Oow;MIssioxens or Pusric Works, IRELAND. 
Electrical works and supplies.—J. F. Keatinge & Sons. 


Hull.—The Electricity Committee has accepted the offer 
of Messrs. Priestman for a grab for the loading of coal, ashes, &c., 
at a cost of £1.800. 


London.—MARYLEBONE. — The Electricity Committee 
has accepted an offer from Messrs. A. Blackmore & Co. for the 
supply of 1,000/1,200 tons Granville 1}-in. nutty slack. 

The Committee recommends the acceptance of the following 
tenders :—Two additional mechanical stokers, £1.809, Underfeed 
Stoker Co. ; 22,000 tons of coke breeze, delivered into truck or 
barge at gas works, 8s. per ton, Gas Light and Coke Co. 


FORTHCOMING EVENTS, 


Physical Society of London.—Friday, April 27th. At 5 pm. At the 
Roval College of Science, Exhibition Road, South Kensington, 8.W. 
Ordinary meeting, i 

Royal Society of Arts.— Monday, April 30th, At 4.80 p.m. At John Street, 
Adelphi, W.C. Howard Lecture, ‘‘The National Shortage of Iron Ore 
Supplies—Available Home Supplies of Iron Ore,’ by Prof. W. G. 
Fearnsides. ao 

Faraday Society.—Tuesday, May Ist. At Burlington House, Piccadilly, W. 
At 8 p.m. Disenssion on ‘‘Osmotic Pressure.” To be opened by Prof 
A. W. Porter, F.R.8. 

Roeatgen Society.—Tuesday, May Ist. At the Cancer Hospital, Fulham 
Road. S.W. At 8.15 p.m. Discussion (continucd) on ‘Tho Future of the 
Britieh X-ray Industry." 

Institation of Civil Engineers.— Wednesday, May 2nd. At 5.30 p.m. At 
Great George Street, B.W. James Forrest Lecture on ‘The Standard- 
isstion of Engineering Materials, and its Influence on the Prosperity of 
the Country,” by Sir John Wolfo Burry, K.C.B., F.R.S. 

Institute of Metals.—Thursday, May 8rd. At&.Up.m. Atthe Institution o 
et E Great peak agp a Lecturo a E ene 
made Poxaible by. the Antographit Load-Extension Optical Indivatur 

_ Prot. W. E. Dalby, F'.R.B. | a 

Janior Institution of Engineers.—Friday, May 4th. At 7.80 p.m. At 
Tra Street, S.W. Paper on "' Pneumatic Tubes,” by Mr. H. E. 

ve. 

Boysi fostitution of Great Britain.—Saturday, May 5th. At 8 p.m. At 
Albemarle Street, Piccadilly, W. Lecture on "The Electrical Properties 

-f Gases,” by Prof. Sir J. J. Thomson, Pres.R.S. 


NOTES. 


Earth-to-Air Discharges and Fire Risks.—We have 
received a shoal of cuttings from the Manchester Guardian of 
April 17th, regarding a recent fire in Manchester, and are much 
indebted to our various correspondents. The following is the item 
which has aroused so much interest :— 

“THE PORTLAND STREET Frire.—' F. J.’ writes from Man- 
chester :—I suggest that the cause of this fire, and of others like 
it, may be found in the metal conduits—water. hydraulic, and gas 
inains—which conduct the earth electricity inside the buildings 
until it reaches the upper storeys. Here a resistance is met with, 
as the conduits are smaller. This resistance produces heat, and thus 
sets fire to any inflammable material. If the conduits are sufficient in 
electrical carrying capacity to conduct the earth electricity silently 
inside the building until it reaches the upper storeys, it discharges 
itself through the roof into the air, and. of course, sets fire to 
neighbouring inflammable material. It is definitely known that a 
large building in this area was set on fire by earth-to-air electrical 
discharge. The conflagration was discovered immediately. and the 
actual cause was evident. Had this occurred when there was 
nobody on the premises, the origin would not have been discovered. 
This instance was not made public. None of these warehouses was 
protected from either earth-to-air or air-to-earth electrical dis- 
charges. It is interesting to note that no big fire has occurred in 
Manchester where provision has been made for these discharges 
by the erection of lightning conductors, which form a permanently 
effective means for silently discharging highly charged areas of 
earth or clouds.” | 

One of our correspondents—Mr. G. L. Enderby—satirically 
inquires whether, in view of the high price of electrical energy, 
our readers will kindly put forward suggestions for the utilisation 
of this valuable source of electricity to light a few lamps in the 
upper stories of tall buildings. We fear, however, that such hopes 
are doomed to disappointment. We do not know who "F. J.” is, 
or where he acquired his profound insight into atmospheric elec- 
trical phenomena, but we could suggest other initials which would 
be more appropriate. 


American Electrical Industry and the War.— Under 
the title “ Electrical Industries Ready to Serve,” the Flectrical 
World, U.S., publishes appropriate messages from leaders of these 
industries. the writers being Mr. E. W. Rice, jun.. president of the 
General Electric Co.; Mr. S. S. Wheeler. president of the Crocker- 
Wheeler Co.; Mr. H. W. Buck. president of the American Institute 
of Electrical Engineers ; and Mr. H. A. Wagner, president of the 
National Electric Light Association. The letter from Mr. Rice 
reads as follows :— 


“THE INDUSTRY'S PLEDGE. 


“To the Electrical World. 

“The President's message expresses in simple but powerful 
words the solemn and final judgment of a great peace-loving people 
on the issues of this great war. i 

“ While every thoughtful citizen must realise the gravity of the 
step which we are now taking, there will be no holding back, and 
no matter what trials the future may have for us. the knowledge 
that we are fighting in defence of all that makes life worth living 
will enable us to persevere until victory for ourselves and our 
natural allies has been obtained. l 

Men of the electrical industry, representing every phase of 
scientific and engineering activity, will be able to render invaluable 
service, a8 a modern war, as is well known. cannot be won by 
courage and strength alone, but demands skill in control of com- 
plicated machinery and the use of scientific methods all the time 
and everywhere. 

“This is not a war between peoples. but a mighty conflict of 
irreconcilable ideals of government and of life, aud there can be 
no question, therefore, that every citizen of this country who 
treasures our ideals will welcome the solemn privilege, which has 
been forced upon him, of fighting for them. We all devoutly 
hope and believe that the entrance of our nation on the side of 
liberty and humanity will bring to a speedy end this terrible 
scourge of the world. 

“ E. W. Bice, jun. 


“Schenectady, April 4th, 1917." 


Restriction of Sunday Labour.—According to the 
Daily Telegraph, Sunday labour is. as far as possible, to be 
abolished in a large majority of the establishments controlled by 
the Ministry of Munitions, from the beginning of May. Establish- 
ments in which the process worked is of necessity of a continuous 
nature will not come within the operation of the new order, and 
an exception will also be made in the case of firms whose contracts 
are of great urgency. 

The abolition of continuous Sunday labour in the national 
factories and in controlled establishments has, in most cases, been 
highly beneficial, as would be anticipated in view of the results 
of investigations noted in our pages, which showed that a suitable 
division of time between labour and rest diminished fatigue and 
increased output. Long working hours do not pay. . 

That Sunday labour has a pernicicus effect on the health of 
workers. particularly in heavy trades. says the 7łmes. is one of the 
conclusions of an interim report on Industrial Efficiency and 
Fatigue, which has just been issued by the Health of Munition 
Workers’ Committee The report contains certain memoranda 
which have already heen published. but much of it is a record of 
new and imvortantjworke The investigations of Prof. Loveday on 
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the incidence and causation of lost time reveal the fact that 
insufficient allowance is generally made for the extent to which 
lost time is caused by sickness, partly owing to the difficulty of 
obtaining reliable medical certificates. Except when hours have 
been very long, relatively to the class of work, evidence is lacking 
of an increase of sickness. On the other hand. the hours gained 
by overtime may be lost, to a large extent, by lost time. Prof. 
Lovedav suggests reasons for the opinion that the employment of 
workers before breakfast is uneconomical and unprofitable. In 
regard to ‘staleness.” a single day off given occasionally, at the 
right time, would. it is suggested, have avoided much wasteful 
reduction of capacity, and, in the worst cases, the total loss of 
many days of work. 


Volunteer Notes.—First LoNnvon ENGINEER VOLUN- 
TEERS.— Headquarters: Balderton Street, Oxford Street, W. 


Orders for the Week, by Lieut.-Colonel Clay, V.D., Commanding :-- 

Monday, April 30'h.—Technical for No. 8 Company, Right Half Company, at 
Regency Street. Drill No. 3 Company, Left Half Company. Signalling Class. 
Recruits’ Drill, 6.80--8. Medical examination and attestation, 6—8. 

Tuesday, May lat.— Lecture, ‘‘Demonstration of Landscape Target,” by 
Platoon Sergeaut Hoad, 6.30. Physical drill and bayonet fighting, 7.30 to 8.30. 

Wednesday. May 2nd.—Instructional Class, 6 15. Drill No. 1 Company, Right 
Half Company. 

Thursday, May 3rd.—Dril] No. 2 Company, Right Half Company. Ambulance 
Class by M.O., 6.30. Signalling Class. 

Friday, May 4th.—Technical for No. 3 Company, Left Half Company, 
TA eee Drill No. 3 Company, Right Half Company. Recruits’ Drill, 
De 


pbaturday, May 5th.—Commandant’s Parade, 2.45. Uniform, for drill in Hyde 
rk. 


Sunday, May 6th.—Special work at Bombing School. 
Common Station (City and S.L. Railway), Tube, 9.46 a.m. 


(By order), MacLeop YEARSLEY, Captain and Adjutant. 


Parade, Clapham 


Metropolitan Association of Electric Tramway Managers. 
~—A meeting of the members of this Association was held at the 
Municipal and County Club, Whitehall Court. Whitehall, S.W.. last 
Friday, when there were present :—-Messrs. Ullmann (East Ham), 
chairman: Hammond (M.E.T.), vice-chairman; Bruce (L.C.C.), 
Harvey (Ilford). Mason (South Met.), Mackinnon (London United), 
and Goodyer (Croydon), hon. sec. Letters of inability to attend 
were received from Messrs. Murray (Walthamstow), Slattery (West 
Ham), Williams (Erith), Stokes (Bexley Heath). and Schofield 
(Leyton). Various matters of interest were discussed. 


Manchester Engineers’ Wages.— The pieceworkers in the 
engineering trade in the Manchester district have received notice 
that the Government Production Committee has awarded them an 
advance of 7$ per cent. for the period of abnormal conditions 
which have been brought about by the war. The application was 
for a 15 per cent. advance. and originally the men were granted a 
3s. a-week bonus. Ayainst this award they appealed.— Worning 
Post, l 


Decimal Coinage and the Metric System.— It was 
announced by Mr. Bonar Law, in the House of Commons, on 


-Monday, that Lord Balfour of Burleigh’s Sub-Committee of the _ 


Reconstruction Committee on Commercial Policy is considering 
the question of British and Imperial weights and measures and 
the decimalisation of British coinage. 

On Monday, the Central Chambers of Agriculture adopted a 
resolution in favour of a new system of weights. The report 
recommended that the existing legal cental of 100 lb. should be 
substituted for the 112-lb. cwt., 20 such centals to be the ton of 
2,000 lb. It was also recommended that quotations should be 
given on the basis of the pound and cental, and that the Press 
should be urged to adopt the same basis for market quotations. 
Evidently the farmers will not oppose the introduction of the 
decimal system. 


Federation of British Industries.— As a result of the 
deputation of representatives of the Federation of British 
Industries, the British Manufacturers’ Association, the Central 
Association of Controlled Firms, and the Employers’ Parliamentary 
Association, the following gentlemen have been appointed to form 
an Advisory Committee to the Ministry of Munitions. and the 
appointment has been approved by the Ministry :—Messrs. G. 
Muir Ritchie, Douglas Vickers. Geo. Terrell. M.P.. R. G. Perry, 
H. M'Gowan, and Sir Frederick H. Smith, Bart. We shall refer 
further to the matter later. 


The Schedule of Protected Occupations: Electrical 
Workers.—There is obtainable from the Government printers a 
Schedule of Protected Occupations (M M 130, one penny), dated 
April 21st, 1917, for men employed on Admiralty, War Office, or 
Munitions work, or in railway workshops. This is in connection 
with the decision of the War Cabinet that, in order that the supply 
of men for the Armies in the Field may be maintained. a consider- 
able number of men fit for general service must be released. The 
War Service Badge Certificates and Trade Cards are to be superseded 
by a system which protects from recruiting men who may from 
time to time be found indispensable. The schedule shows the age 
above which workers are protected for the present; but if the 
needs of the Army again become urgent, the arrangements may be 
modified. Electricians may be called up below the age of 23, but 
electrical fitters of all ages are protected. In instrument making, 
all electricians on medical apparatus are protected. whatever their 
ages. In scientific and electrical instrument making, there is 
protection for all ages of men making scientific instruments and 
wireless teiegraph instruments, while the age of 23 is fixed as the 
limit for protection of “electrical instrument makers.” In X-ray 
apparatus manufacture, there is protection for coil makers and 


- managers or foremen are protected above 25 only. 


pumpers of all ages, but for photographic-plate makers (including 
chemists) the age is fixed at 23. Skilled men of all ages in the 
manufacture of electrical insulating material and electrical wire 
and cable are protected, as are a number of classes of men engaged 
in electrical accumulator manufacture, though de mental 
Skilled 
workmen only, engaged in electric lamp manufacture, are protected 
at all ages. The entry respecting electrical generating stations is 
as follows :— ; 

Station and sub-station engineers, switchboard attendants, 
shift engineers. cable jointers, age 23. Electrical generating 
stations include those for tramway undertakings in cases where 
the undertakings are certified by the Ministry of Munitions under 
the Munitions of War Act. Other workmen employed by certain 
electrical undertakings are to be as and if specified in the 
“ Engineering © Section of the Schedule. Under Professional 
occupations, electrical engineers are protected above the age of 23. 


Institution and Lecture Notes.—Institution of Elec- 


` trical Engineers.—-The report of the Committee of the BIRMINGHAM 


LOCAL SECTION was presented to the annual general meeting on 
Wednesday last. It stated that the average attendance at meetings 
was 46, compared with 43 in the previous session. The membership 
showed a net decrease of four members. The following are the 
office-bearera and Committee for 1917-18 :— 
Chairman.—S. T. Allen. 
Vive-Chairmen.—N. B. Rosher ; C. C. Garrard. Ph.D. 

Ordinary Memberz of Committee :—F. H. Clough, F. Forrest, 
W. H. Heaton, E. J. Kipps, W. A. Jackson, S. James, W. Marden, 
A. Pearson. T. Plummer, W. E. Sumpner, D.Sc., F. Thursfield, E. 0. 
Turner, and J. M. Walshe. 

Honorary Secretary.—J.D. Morgan. 

We understand that, acting under Article 30, some 36 gentlemen, 
many of them'very well known in the electrical world, have sent 
in the nomination of Mr. Gerald W. Partridge, for the office of vice- 
president of the Institution. 


institution of Civil Engimeers.—At the annual general meeting 
on April 17th, the result of the ballot for the election of officers 
was declared as follows :—President. Mr. W. B. Worthington: 
vice-presidents. Mr. J. A. F. Aspinall, Mr. H. E. Jones, Sir John P. 
Yriffith, and Mr. J. A. Brodie. Other members of Council include 
Dr. Dugald Clerk, F.R.S.. Colonel R. E. B. Crompton, C.B., Sir 
Robert A. Hadfield. F.R.S., Prof. Bertram Hopkinson, C.M.G., 
F.R.S.. Dr. W. H. Maw. Mr. Basil. Mott, Capt. H. P. R. Sankey, 
C.B., and Sir John F. C. Snell. 

S.A. Institute of Electrical Engineers.—In his presidential 
address. Mr. W. H. Perrow took the induction coil as his text, and 
reviewed its early history, subsequent development. and some of its 
applications. | 


Faraday House Scholarships.—aAs a result of the 
Scholarship Examinations held at Faraday House Electrical 
Engineering College, Southampton Row, London, W.C., this 
month, the following awards have been made by the Governors 
of the College :—To John Arnold Gundry (St. Bees School), a 
Faraday Scholarship of 50 guineas per annum, tenable for three 
years; to Arthur Leslie Long (Hertford Grammar School). a 
Maxwell Scholarship of 50 guineas per annum, tenable for two 
years ; to Harold Charles Reeves (County School, Wood Green). 
an Exhibition of 30 guineas per annum. tenable for three years : 


to Eric Gledhill (County School, Fishguard), an Exhibition of 


30 guineas per annum, tenable for three years ; to Cecil Corbin 
(the Philological School, Southsea), a Special Prize of 25 guineas. 


The Colonial Premiers.—On ‘Tuesday afternoon, at 
Stationers’ Hall, the British Manufacturers’ Association, 1915, 
gave a reception to the Colonial Premiers. The address of 
welcome was given by Mr. George Terrell, M.P., chairman of the 
Association, which has a membership of 700 firms engaged in 
practically every branch of manufacture. 


relations with the Dominions and Colonies. while another was to 
arrive at a better understanding with the employés. Their 
members were prepared to make any necessary sacrifices for the 
successful prosecution of the war, and after the war they would do 
all that lay in their power to prevent the Huns from coming back 
here to overrun the country as ‘in the past. They must also 
prepare for the gap of many months which was certain to occur 
between the stoppage of the~manufacture of munitions and the 
resumption of normal manufacturing. Unrest was always certain 
in times of unemployment, and the Association urged the Govern- 
ment to be ready with a policy of reconstruction, a policy of pro- 
tection for British trade, and a policy of consolidation of the 
Empire on the basis of preferential trade. Sir Edward Morris. 
Prime Minister of Newfoundland, responded. and in doing so. 
referred to certain after-the-war problems. Thorough organisa- 
tion was necessary in order that we could deal with them aright. 
The Kaiser had done more than any man before him to bring about 
the unity of the British Empire. g 


American Help for British Engineers.—We read in the 
American Electrical Review that a Committee of representative 
American engineers, including a very large percentage of pro- 
minent electrical men throughout the country, has issued an appeal 
to the members of the engineering profession in the United States 
to contribute to a fund for the relief of the families of engineers 
in Great Britain who are experiencing -serious, privation. Mr. 
Lewis B. Stillwell is acting as‘treastirer-and receiving ‘subsoriptions. 


He explained that one . 
of the main purposes of the Association was to foster better trading 


Appointments Vacant.— The Cape Town City Council 
pas been inviting applications for the position of city electrical 
engineer, at & commencing salary of £1,00U per annum ; applica- 
tions have to be received by the town clerk by May löth. 

Chief assistant, two maintenance engineers, two switchmen and 
sub-station gupervisors, and two stokers, for the Oxford Electricity 
Co.. Ltd. ; shift engineer for the Stepney B.C. Electricity Works ; 
shift engineer (42s.) for the Queen Mary's Military Hospital, 


Whalley : two shift engineers for the Batley Corporation Electricity 
Works. See our advertisement pages to-day. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 

technical or the commercial side of the profession and industry, 

also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—Mr. J. E. 
PFARCE, engineer-in-charge at the Hammersmith B.C. elec- 
tricity works, has been granted a commission as Lieutenant 
in the Royal Engineers. Mr. H. R. Watts, meter superin- 
tendent, has been granted a commission as Lieutenant in the 
Royal Garrison Artillery. 

Southport T.C. has increased the salary of Mr. T. J. KEN- 
prew, the borough tramways manager, by £50 to £200. Ald. 
Grifiths said there was not an undertaking of similar size 
and importance where a manager received so low a salary. 

The Lancaster Electricity Committee has agreed to pay & 
bonus of £75 to Mr. J. B. PATTERSON, acting electrical engi- 
neer, for extra services during the absence of Major E. C. 
Milnes. 

General.—Mr. A. W. Brusa has resigned his position in the 

, Sheffield Corporation electricity supply department, and has 
- joined Messrs. Marsh Bros. (electricians), Ltd., of Shettield, 
as their representative. | 

Mr. A. H. DESFORGES, who has been in the employ of 
Messrs. Siemens Bros. & Co., Ltd., Woolwich, for nearly 
years, has been gazetted as & Temporary Second-Lieutenant 
on probation as Equipment Officer, Royal Flying Corps. 

At Stoke-on-Trent, on April 17th, the marriage took place 
X Mr. HENRY BEDSON, A.M.LE.E., of London, to Miss Rosalie 
Newton. 


Roll of Honour.—Captain A. N. DRYSDALE, M.C., High- 
land Light Infantry, & director of Messrs. Drysdale & Co., 
Ltd., “ Bon-Accord ” Works, Glasgow, died on April 15th, 
at a casualty clearing station in France, from wounds re- 
ceived in action on April Ist. 

Private STANLEY SPURGEON, Essex Regiment, who has fallen 
in action whilst serving with the Egyptian Expeditionary 
Force, -was with Messrs. Crompton & Co., Ltd., of Chelins- 


ford. 

The Military Medal for bravery at the Front during an air 

raid has been awarded to Bombardier GEO. Bass, R.G.A., 
who enlisted from the Dover Corporation tramway staff. 

Private W. KIRBY, Royal Warwickshire Regiment, who 18 
reported killed, after being missing since July Ist last, was 
with the Rugby works of the B.T.H. Co., Ltd. 

Third Air Mechanic M. Bruce, who joined the R.F.C. only 
three weeks ago, whilst with the B.T.H. Co., Ltd., of Rugby, 
has died from illness at a military camp. 

Private W. PODMORE, North Staffs. Regiment, who was 
with Messrs. Taylor & Tunnicliffe, of Hanley, has been killed 
in action. 

Gunner GEORGE Lewis, Salford, of the R.G.A., who has 
died of wounds, was employed at the British Westinghouse 
Works, at Trafford Park. 

Private Tom YATES, of Stretford, Royal Berkshire Regi- 
ment (late Northants Regiment), who was formerly in the 
employ of Messrs. W. T. Glover & Co., Ltd., Trafford Park, 
is reported to have been killed on April Ath. 

The Times states that Lieutenant GEORGE LAURENCE FORRES 
Mackay, Leinster Regiment (Royal Canadians), attached to 
a Signal Company, R.E., died on April 12th. aged 19, of 
wounds received whilst supervising the mending of a buried’ 
cable. 

Gbitaary.—Mr. GEORGE CG. Warp.—tTt is with regret we 
have to record the death from heart failure of Mr. George 
G. -Ward, deputy-chairman of Messrs. Davidson & Co., Bel- 
fast. which occurred . suddenly on Tuesday morning at his 
residence at Craigavad. Mr. Ward, who was 56 years of age, 
was at business and was in _his usual 
health on Sunday, but was suddenly taken ill during the 
night. He was the eldest surviving ‘son of the late Mr. F. 
D. Ward, and began his business career with the well-known 
firm of Marcus Ward & Co., where he served his time, 
and eventually beld a prominent position. , He joined the 
Sirocco Works 21 vears ago, and was appointed a director 
when the company became a limited concern in 1898. A good 
business man, an energetic worker, he loyally supported Mr. 
S. C. Davidson, whose lifelong friend he was, during the many 
years of their close association, and contributed in no amall 
measure to the success of the firm, not sparing himself in 
any wav. and more especially since the outbreak of the war, 
. when the absence of two co-directors at the Front greatly 


t 


increased the work and responsibility of the remaining direc- 
tors. Mr. Ward was a genial man of very kindly disposition, 
whose loss will be sincerely mourned by his many personal 
and business friends. The greatest sympathy is felt for Mrs. 
Ward in her bereavement. 

Mr. ALWYN WALTER SravELEY.—We regret to report the 
death of Mr. A. W. Staveley, of the firm of Messrs. Gent and 
Co., Ltd., Leicester, which occurred suddenly on Monday 
morning last, at his residence in Redcliffe Road, Nottingham, 
at the age of 58 years. Mr. Staveley was at the works up to 
mid-day on Saturday, and appeared in his usual good ealth, 
but a sudden attack of illness during the week-end caused his 
decease through heart failure. Mr. Staveley joined the late 
Mr. J. T. Gent in 1880, and took an active part in the man- 
agement of a growing business. When the firm was eventu- 
ally formed into a limited company, he took the position of 
senior director, and continued this office up to the time of 
his death. . 

Mr. Ferpinann W. Rorsiinc.—Mr. F. W. Roebling, trea- 
surer and managing director of John A. Roebling’s Sons Co., 
died on March 16th, at Trenton, N.J., aged 75. His father 
was the founder of the business. . 
KenNepy.—We deeply regret to record the 
death of an old friend, Mr. Rankin Kennedy, who, in his 
earlier years, when hiseinterests were more directly electrical 
than they have recently been, was & frequent contributor to 
the pages of the ELECTRICAL REVIEW. 

Dr. W. GOULD Ruopes.—We regret to announce the death, 
after a prolonged illness, = Rhodes, at Man- 
chester. His scientific training was acquired at Owens Col- 
lege (Victoria University), Manchester, where his remark- 
able mathematical gifts were developed, and he attained the 
degree of M.Sc. (later proceeding to the Doctorate). Coming 
to London, he spent some years at the Central Technical Col- 
lege as demonstrator and lecturer in physics and electrical 
engineering under Prof. Ayrton, and contributed numerous 
In 1896 Mr. Rhodes took up the posl- 
tion of chief lecturer in electrical engineering at the Roval 
Technical Institute. Salford, with which he was connected for 
many years, eventually becoming head of the electrical engi- 
neering department. He also developed a private consulting 
practice; in conjunction with Mr. J. M. Hewitt he was con- 
sulting engineer to the Llandudno & Colwyn Bay Electric 
Traction Co., and undertook an interesting investigation of 
the Belgian system of light railways. He was the author ^ 
a number of technical papers and books on alternating ‘cur- 
rents. Both as a valued contributor and as a personal friend 
of long standing, he stood high in our esteem, and many of 
our readers will share our sorrow at his early death. He 
leaves a widow and one son. 

Mr. R. H. BurNHaM.—Mr. Richard Henry Burnham, late 
telegraph superintendent to the S.E. & C. Railway. passed 
away at Norwood, on April th, aged 7l years. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES., 


J. Stone & Co., Ltd.—Debenture dated April 4th, 1917, 
to secure £100,000 charged on the company’s undertaking and property, pre: 
sent and future, including uncalled capital. Holders: London County and 
Westminster Bank. 

Chelsea Electricity Supply Co., Ltd.—A memorandum of 
satisfaction to the extent of £53,212 on December 13th, 1916, of debenture 
stock created March 6th, 1895, securing sums to the nominal amount of the 
share capital. . 

Rawlings Bros., Ltd.—A memorandum of satisfaction on 
April 4th, 1917, of debenture dated March 16th, 1909, securing £200, has 
been filed, 


Harpin & Co., Ltd. (109,290).—Capital, £2,500 in £1 


shares (1,500 pref. and 1.000 ord). Return dated March 12th, 1917. 775 pref. 
and 727 ord. shares taken up; £977 pad; £525 considered As paid. Mort- 
gages and charges: Nil. 

Clarke, Chapman ‘& Co, Ltd. (39,045).—Capital, 


£250,000 in 18,000 ord. und 7,000 pref. shares of £10 each. Return dated 
March 16th, 1917. 15,281 ord, and 6,985 pref. stares taken ups £10 per share 
called up on 3,536 ord.. £2 10s, on 200 ord., and £10 on 4,435 profes £50,210 
paid; £142,450 considered as paid, being £10 per share on 11,545 ord. and 
9 350 pref., and 7 dlos. per share on MW ord. Mortgages and charges : 
£100,000. 

British Mica Co., Ltd. (72,187).—Capital, £5,090 in 2.000 
pref. and 3,000 ord, shares of £1 each, Return dated December 17th, 1901. 
785 pref. and 2,194 ord. shares taken up; £879 paid; £2,000 considered as 
paid. Mortgages and charges: Nil. 
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CITY NOTES. 


The report for 1916 shows a remarkable 
Western Electric increase in gross sales. They jumped last 
Co. (U.S.A-) year from $(53 852,469 to S1OG,986,677, a 
gain of 62 per cent. The orders on hand 
December 31st, 1916, were $99 028.000 in value more than or 
December 3st, 1915. The report states that manufacturing 


468 


` 


THE ELECTRICAL REVIEW. 


[Vol. 80. No. 2,057, APRIL 27, 1917, 


conditions in America during the year have been extremely 
difficult. It has been almost impossible to provide a regular 
supply of material, not only on account of the general short- 
age, but also on account of the uncertainties of freight trans- 
portation. The demand for products increased very rapidly 
during the year, and the necessity of meeting this demand 
ATN taxed all available resources for machinery, tools, and 
other expense items. The detailed earnings report for the 
year 1916 is as follows :— 


Sales ... $106,986,677 
Other income R 1,229,636 
Total income ae 108,216,313 
Cost of merchandise ay i ... 95,986,433 
Expenses sis a sé ae <0 i5 7,014,254 
Taxes Ka Aie — Ss ‘ 587,050 
Special payments to employés ... 973,866 
` Reserve for contingencies wa 500,000 
Available for interest and dividend 3,204,710 
- Interest paid ons in 880,094 
Dividends P ii hcg 2,100,000 
Carried to common stock 224,616 


— Electrical Review and Western Electrician. 


Mr. P. D. Tucketr presided at the 

Urban Electric annual meeting on April llth. He said 
Supply Co., Ltd. that the available net profit showed a 
. E reduction of £4,000. It was disappoint- 
ing to have their progress interrupted and the preference 
dividend in arrear, but it would not be prudent to maintain 
the dividend at the expense of their slender cash resources, 
cumulative though the dividend was. The loss of profit was 
far less than might have been expected. But for the war 
they would have had £20,000 to dispose of that day’ over and 
above the full preference dividend, and he hoped that that 
would be their position a year or two hence, when they 
returned ‘to more normal conditions after the war. Including 
the item of £328,608 due to contractors, which was subject to 
conversion into debentures, their total debenture debt was not 
far short of £800,000. This heavy burden of debt, without being 
a menace to the company, since he felt sure they could always 
rely on Edmundsons’ assistance in case of need, nevertheless 
rendered it practically impossible for them to finance them- 
selves independently of them except by means of resources 
drawn from revenue. Unless, therefore, they were to resort 
to Edmundsons, which they were anxious to avoid as far as 
possible, the annual provision for depreciation furnished the 
fund on which they had mainly to rely to meet current capital 
requirements. Last year, in spite of the very large increase 
in their connected load, they managed to keep their capital 
expenditure within the limit of their reserve provision, and 
before the rate of expenditure materially exceeded that figure, 
he hoped they would see a marked recovery in profits, en- 
abling them substantially to increase the appropriation to 
reserve. Owing to the stimulus which the war had afforded 
to the development of the power load, their connections in- 
creased by 2,770 Kw. in 1915, and last year by the record 
figure of 3,510 kw. These additional connections had been 
made without a corresponding increase in capital expenditure, 
with the result that in several instances they were now work- 
ing with a smaller margin of plant than was altogether desir- 
able. Under the circumstances there was nothing else to 
be done, since additional plant was not obtainable, but in so 
far as this additional load was permanent, they would sooner 
or later be faced with the necessity of supplementing the 
plant to meet it, as well as the further load which they 
must look forward to, and this consideration emphasised the 
importance of husbanding the cash resources. It remained 
to be seen how far the additional load connected during the 
past two years would be permanently retained after the war. 
A substantial part of it represented industrial activities 
directly connected with the war, which they must expect to 
see disappear in that form, but he hoped that many of them 
might survive in some other form. It was fortunate that 
they had in this way been able to compensate to some extent 
for the wholesale falling-off in the lighting load. Twicken- 
ham, with an increased power connection of nearly 2,000 
KW., an increased power output of nearly 2,000,000 units, and 
an increased power revenue of nearly’ £10,000, afforded the 
most conspicuous example of this development, the beneficial 
results of which were clearly shown in the increased profit of 
over £3,000 which it was thereby enabled to realise. Newton 
Abbot had also developed a useful power load, substantially 
increasing its profits. On the other hand, Hawick had, in 
spite of an increased connection of 150 Kw., dropped its 
profit to within £150 of the figure at which it stood two years 
ago, the mills, which were working dav and night on large 
Government orders at the beginning of the war, having this 
last year become comparatively slack. Grantham again 
showed a gratifying increase of profit, no less than 140 per 
cent. during the past three vears, until it now represented a 
return of over J1 per cent. on the capital; but whether these 
results would be maintained after the war must largely 
denend on circumstances. Grantham was the only under- 
taking whose lighting load had increased during the past 
vear. In all the others there had been a very marked and 
serious decrease, amounting in the aggregate to 554,000 units, 
and it was this decrease, combined with the heavy increase 
in cost, which had produced the poor results shown by most 
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of them. The principal causes which had operated to reduce 
the lighting load were the Summer Time Act, from which 
they had suffered severely, the more drastic lighting restric- 
tions, and the general appeal for economy in the use of elec- 
tric light based on the entirely erroneous belief that a corres- 
ponding saving of coal was thereby effected. In the case of 
a gas undertaking, reduced output to a large extent repre- 
sented reduced coal consumption, whereas their plant had to 
be run, and approximately the same amount of coal was 
burned, whether the daily output was 1,000 or 1,100 units. 
That was one of the reasons why. their profits were so 
seriously affected when the output and resulting revenue fell, 
and why they tended to be correspondingly increased when the - 
output and revenue expanded. Of the increased costs, by far 
the largest item was represented by coal, the increased price 
of which accounted for an increased cost of over £13,000 as 
compared with 1915, and of over £23,000 as compared with 
1914, in addition to which the quality had generally been 
inferior to that of similar class coal prior to the war. In- 
creased wages, war allowances to the dependents of men on 
active service, and aircraft insurance accounted approxi- 
mately for a further £2,000. Altogether 225 of their men had 
been called up, and eight of them had been killed. In con- 
nection with the aircraft insurance, he invited them to share 
the responsibility which they had taken upon' themselves in 
refraining from covering the stations in Devonshire and Corn- 
wall. It appeared that the risk of damage in their case was 
so remote that they were justified in exercising their discre- 
tion to save the company the cost of their insurance, which 
would have amounted to over £100. The sum involved was 
not large, but in these times every pound was of importance. 
In order to meet the increased costs they had further in- 
creased the rates of charge, until they were now, in most 
cases, as high as they were able to raise them. Indeed, in 
three of the undertakings they had, with the Board of Trade’s 
approval, raised them above the legal maximum. It was 
always difficult to forecast the effect of increased rates, be- 
cause they were liable to be partially offset by reduced con- 
sumption, but they hoped that the increases which they had 
made. would compensate them for any increased ‘costs to 
which they might be put this year. After alluding to the 
disorganisation of the staff consequent upon the demands of 
military service, the chairman gave a tabulated record of the 
financial results realised during the past nine years. The 
steady progress disclosed was calculated to reassure them, 
should they be inclined to feel somewhat discouraged by the 
exceptional difficulties of these exceptional times. In regard 
to the current year’s prospects, it was impossible to form 
any reliable estimate, so abnormal were the conditions. They 
were doing all they could to minimise their adverse effects, 
but they were powerless to overcome them, and as long as 
the war lasted he was afraid they could expect no material 
relief. Whatever fate this year might have in store for them, 
they had every justification for anticipating that soon after 
te yar was over they would see a marked expansion in their 
profits. i 

The profit on trading accounts, &c., for 
1916, after making provision for bad and 
doubtful debts, and after charging to 
revenue upwards of £8,000 for mainten- 
ance of buildings, plant, &c., amounts to £56,061, plus 
£34,050 brought forward (less £8,750 for. dividend paid May, 
1916), making £81,361, which is dealt with as follows :—Re- 
muneration of directors, &c., £1,897; debenture stock interest, 
£5,345 ;°debenture sinking fund reserve, £7,557; second deben- 
ture interest, £2,500; depreciation on machinery and plant, 
&e., £12,189; interest on loan, £1,709; reserve account, 
£10,000; income-tax and excess profits duty, £8,928; written 
off patents, £2,575: special reserve account, £10,000; divi- 
dend of 5 per cent., free of tax, on the ordinary shares, 
£8,750; carrving forward £9,961. The above transfers to 
reserve and special reserve are to meet contingencies in con- 
nection with the war. Annual meeting: April 26th. 

The report for the six months ended 
December 31st shows a net profit of £4,540, 

Wireless which, with £1,023 brought forward, 
(Australasia) makes £5,563 at credit of profit and loss, 

Ltd. which the directors propose to carry for- 

ward. Trading is still seriously interfered 
The ships’ message traffic shows consider- 
owing to war regulations. Subsidy ships 
The following comparison is made in 
the Sydney Morning Herald :— 


Johnson and 
Phillips, Ltd. 


Amalgamated 


with by the war. 
able fluctuations, 


Half-year ended 


Dec. 31, c. 3l, Dec. 31, 
; 1914. 1915. 1916. 
Net profit ... £7,812 £2,229 £4,540 
Dividend per cent. t 5* — — 
Amount of dividend 3,500 — -— 
Carried forward ... 4,312 3,001 5,563 


* Per annum. 

At. the half-yearly meeting, on March Ist, Mr. H. R. 
Denison said that, in spite of the difficulties of the war, busi- 
ness had been extremely well maintained. They practically 
had control of the whole of the maritime wireless over the 
coasts of Australia and New Zealand. All the coastal 
steamers, together with those trading from the old country, 
were on their register, and had been equipped by the com- 
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y with their sbip’s stations. There were 97 vessels deal- 
ing with the company, and all paid a reasonable royalty. 
Since the last half-yearly meeting Mr. Fisk had returned 
from the old country. He had arranged for three more agen- 
cies, and had opened up negotiations with manufacturing 
firms, which they hoped would soon prove advantageous to 
shareholders. They had clear rights to the Poulsen system, 
the only British one which had been in competition with 
Marconi Wireless. They were the only systeims ın use In 
the British Empire, and this placed them in a strong posi- 
tion. Mr. Fisk had also made such arrangements regarding 
the relay automatic telephone that at small expenditure the 
company could have a complete installation sent out’ for 
demonstration purposes, together with an engineer at the 
Relay Co.’s expense. He had rot the slightest doubt that 
when the system was demonstrated they could do good busi- 
ness with the postal officials, because experience in other parts 
of the world showed that the telephone was peculiarly adapted 
to conditions in Australia.—Sydney Daily Telegraph. 


The credit balance on trading for 1916 © 


W. T. Glover 
and Co., Ltd. 


is £49,811, plus £11,701 brought forward, 
making £61,512. From this are deducted 
£1,026 for directors’ fees and expenses, 
£7,745 for debenture interest on 44 per cent. first and 5d per 
cent. second debenture stock, £4,00U transferred to trustees 
of second debenture stock, 5 per cent. dividend on the pref. 
shares £3,875, transferred to first debenture redemption fund 
£2,500, a dividend of 6 per cent., less income-tax, on the 
‘ordinary shares £5,340, to reserve fund £10,000, to cable 
maintenance reserve £5,000, leaving £22,025 to carry for- 
ward, subject to the payment of Excess Profits Duty for the 
two years 1915 and 1916, which cannot be ascertained at pre- 
sent. After making the above appropriations, the redemption 
fund for the first debenture stock will stand at £43,000, for 
the second £40.501, and the reserve at £60,000, making a 
total of £143,501. Many of the conditions mentioned in last 
year's report continue, making it still necessary to strengthen 
the company’s reserves in order to provide further working 
capital. The development of the land referred to 1s proceed- 
ing rapidly, and will involve considerable capital expenditure 
in the near future. 
For. 1916 the receipts were £51,747, 
Cuba Submarine and the expenses £15,813, plus £2.17 
Telegraph income-tax. The amount brought for- 
Co., Ltd. ward was £7,581, and’ £41,337 is avail- 
able. There has been added to general 
reserve £14,000, and to the pension fund £2,500. Ten per 
cent., less income-tax, is paid on the preference shares, and 
6 per cent. and a bonus of 4s. per share on the ordinary, free 
of tax, are recommended, carrying forward £7.637. The 
general reserve fund, which last year stood at £100,000, has 
been charged with £24,000, the balance of the depreciation to 
date on the investments. The directors record their appre- 
ciation of the valnable services of the late Mr. George Keith 
rendered during 40 years. Mr. F. E. Nosworthy has been 
appointed director and engineer in his place. The Articles of 
Association are to be altered. varving the arrangement res- 
pecting directors and their fees. so as to meet the present 
conditions. Annual meeting: May 2nd. 


——— 


River Plate Electricity Co.. Ltd.—The report for 1916 
states that the net revenue, after providing for administra- 
tion expenses, bad debts, and depreciations, amounts to 
£43,558, plus £18,387 brought forward, making £61.945. The 
board proposes a dividend of 7 per cent. on the ordinary stock 
and to carry forward £18,695. Owing to the prolongation of 
the war no interest or amortisation payment has been re- 
ceived in respect of the 5 per cent. obligations of the German 
Trans-Oceanic Electric Co. Interest has been duly paid upon 
the £66.667 5 ner cent. debentures of the Tucuman Tram- 
ways, Light & Power Co., Ltd., and a dividend of 4} per cent. 
has aleo been paid upon the company’s shareholding in the 
Argentine Electricity Co.. Ltd. Trading conditions in the 
Province of Tucuman, and also in the Province of Santiago 
del Estero, where the Argentine Electricity Co. operates, are 
still most unfavourable, and the outlook is uncertain.—Finan- 
cial Times. 


_ Montana Power Co.—The accounts for 1916 show a net 
income of $%4.753,282, as compared with $3.167.504, and after 
placing $350,000, against $300,000, to reserve for deprecia- 
tion, and paving dividends amounting to 33 ner cent. on the 
common stock, there remained a balance of $1.339.157, in- 
creasing the total surplus brought forward to $2,399 351. Last 
year 2} per cent. was paid on the common stock. The depre- 
ciation reserve, after charging items to cover obsolescence 
and depreciation of equipment. and including the above sum 
from profits. amounted to $1,124,137 at December 3lst last. 
—Financial Times. ; 


Great Northern Telegraph Co., Ltd.—At the general 
meeting at Copenhagen, on May 25th. the board will propose 
to pay a total dividend and bonus of 24 per cent. for the year 
1916. including the 5 per cent. already paid. and to transfer 
£83,333 to the reserve and renewal fund, £27.778 ta the re- 
newal fnnd for cable steamers, £55.556 to the dividend .equali- 
sation fond, and £27,778 to the pension fund. It is further 
proposed to set aside £111,111 for extraordinary income-taxes. 


Norway.—The capital of the Stavanger Electro-Staalverk 
Bolag has been increased to 4,000,000 kronor (about £222,000), 
with the object of establishing a hydro-electric plant of about 
7,000-H.P. capacity for the operation of its electric steel works. 
For this purpose the Ryfylke Waterfalls are to be utilised 
under a lease. 

Direct United States Cable Co., Ltd.—The reserve fund 
account as at March 3lst, 1917, shows a balance of £502,512, 
un increase of £14,807. A final dividend of 2s. per share, less 
tax, payable on April 30th, will make a total'distribution of 
4 per cent. for the year. Annual meeting: May lst. 

Evered & Co., Ltd.—The directors express regret that they 
are not in a position to issue accounts for 1916, as they are 
still under consideration by the Ministry of Munitions. The 
figures that have been prepared show a satisfactory result.— 
Financial Times. 


Telephone Company of Egypt, Ltd.—Dividends of 6 per 


: cent., free of income-tax, on preferred and deferred shares 


are announced, making 10 per cent. for year; £150,000 is put 
to reserve, and £87,376 is carried forward. 

Birmingham District Power & Traction Co., Ltd.—The 
Court madé an order on March 28rd confirming the reduc- 
tion of capital from £1,050,000 to £700,000. 

Auckland Electric Tramway Co., Ltd.—Interim dividend 
of 7d. per share, less incorme-tax, on the ordinary shares for 
the year ending June 30th next. fe fe ae 

City of Buenos Aires Tramways Co. (1904), Ltd.—Divi- 
dend, Js. 3d. per shure, less tax, for the quarter. ended 
March lst. l 

Montreal Light, Heat & Power Co.—Dividend, 2 per cent. 
for the quarter ended April 30th, 1917. 

Lima Light, Power & Tramways Co.—Dividend of 1} per 
cent., less income-tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


THE near approach of the Budget is having but slight effect 
upon the buoyancy of the Stock Exchange markets as a 
whole. That the Chancellor will have heavier taxation to 
propose is known to be a certainty; but where the incidence 
will fall is a matter of guesswork (ask a smoker!). That the 


excess profits duty will be raised is accepted already as a 7 


foregone conclusion, but this is having little intluence upon 
prices of shares in the companies that will be affected. The 
strength of the gilt-edged section is still noticeable, and the 
demand for industrials has spread to electric lighting shares. 

The Brazilian Traction Co. provided an unpleasant surprise 
to its shareholders by deciding to pass the dividend for the 
remainder of the current year. The amount was reduced, it 
may be recalled, from 6 per cent. to 4 per cent; and for 
some time past, as the date of each announcement has ap- 
proached, so the price of the shares has given way, in case 
further inroads were made upon the distribution. The shares, 
on the announcement that the directors had decided to pass 
the dividend, fell 4 points straight away. After touching 39, 
they recovered to 414, leaving a drop of 6 on the week. 

There is a good deal of speculation as to whether the shares 
are worth buying or not, because the company’s trouble 
arises not from want of traffic, but by reason of the adverse 
exchange and what is regarded as unsound finance in the 
past—the piling up of liabilities without the outlook being 
sufticiently assured as to their being met. Time, of course, 
will rectify the exchange difficulty; and so long as traffics are 
good, a resumption of dividends is simply a matter of wait- 
ing. Upon this consideration, the price, as already noted, 
has recovered from the worst. The preferred fell 2 or 3 
points to 82. l 

Of the other foreign issues, Mexicans stand out with some 
prominence. Mexican Light and Power bonds and certifi- 
cates of deposit have risen 2-3 points during the past day or 
two. Other Mexicans are also better, upon vague rumours 
that Carranza declines to be beguiled by German blandish- 
ments. It is at any rate significant that the United States 
should have consented to mint for Mexico a fairly large sum 
of new currency; and those in this country who hold Mexican 
securities have noted this with pleasurable interest, not un- 
mixed with surprise. But anticipation has so often been 
foiled in the past in regard to ełpected favourable Mexican 
developments that faith hesitates to put much confidence— 
or much money, either—into Mexicans at present; and when 
rises in stocks or shares take place, it is due more to senti- 
ment than to actual business. 

Reference has been made already to the improvements in 
electric lighting shares. County of London are good at 10}, 
and there are buyers about for Citys, Charing Cross, St. 
James’s, and, other London issues. Prices are not quotably 
advanced to any particular extent. the reason for this being 
that would-be buyers have no wish to put up prices against 
themselves, but prefer—the market being so restricted—that 
quotations should remain as they stand rather than that they 
should be raised 10s. or 15s. with no increased chance of 
shares being brought to market. The preference list is good 
also, and there is hardly any debenture stock to be had. 
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Underground Electric igcomes continue to derive support 
from the opening of the Watford extension.. The new line 
seems to have attracted already a fair measure of trafic; and, 
of course, is likely to receive more as time goes on. But the 
coming reduction in the number of ’bus services is something 
of a bear point in connection with the Underground issues, 
and consequently prices go cautiously. Metropolitans are an 
uneasy market, with a fall of 2 on balance; and the rest of 
the Home Railway market (in steam as well as in electric 
stocks) is quiet, waiting upon the appetite of the public. 

Telegraphs are good all reund. Substantial advances stand 
out in the leading groups. The largest rise is one of £3 in 
Indo-Europeans. Cubs Submarines are lds. to the good. In 
several cases, weeks have elapsed since stock or shares 
changed hands, but buyers are eager, and have the right to 
see that prices are put up if they bid, unsuccessfully, the 
higher of the double quotations. Globes strengthened to 123. 
Callenders are 5s. better at 133; although other cable shares 
are nominally unchanged as to prices, they are sold much 
more easily than bought. The Marconi division is quiet, 
attracting no particular interest at the moment. 

General Electric preference moved up $. British Westing- 
house preference eased off to 2 7/16 on the disappointment 
that the dividend was not raised. The accounts are good, 
but the board has adopted a cautious policy in regard to the 
dividend. The Rubber share market is rather less active than 
of late. operators keeping a wary eye upon Excess Profits 
possibilities to be announced next week. Armament shares 
receive a good deal of support, while the shares of base-metal 
companies remain steady and quiet. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Homs ELROTRIOITY UOMPANIES, 
Dividend Pricé 


prac N April 24, Rise or fall Yield 
1916. 1936. 1917. this week. p.o. 


Brompton Ord .. wer, 10 9 64xd _ £2618 6 
Charing Cross ec 5 5 Byrn + rr 1 B 6 
ao. do. do, 44Pref. 44 44. 4 + h 618 6 
ee ae . 4 8 2 s: 6 4 4 
City of London 8 8 11 +3 619 2 
0. do. 6 per cent. Pref. 6 6 9 — 6 8 1 
County of London es q q 10% +$ 616 6 
do. 6 per cent. Pref. 6 6 9ł _ 6 st 
Kensington Ordinary .. “a 7 10 64 _ 611 7 
London Electric .. 8 8 1 — Nil 
do. do. 6 per cent. Pref, 6 4 _ 6 6 8 
Metropolitan a 8 8 Ara — 6 8 1 
do. per cent. Pref. © 43 Sè —— 740 
St. James’ and Pall Mall c 8° 8 63 +È 6 8 0 
South London ee oe 6 6 2? T 7 6 6 
South Metropolitau Prot, s 7 7 21/- = 613 4 
Westminster Ordinary . we. Te 1 58 = 656 9 
na AND TELEPHONES, 
Anglo am: Tel. oo ee ee 6 6 95 + $ 6 6 9 
f, ee ee 88 6 if) 293 + t 6 14 10 
Chile Teleplione © ae os oe 8 8 7 -_- 614 4 
Cuba Sub. Ord. .. ne Pe 5 b 84 + 617 8 
Eastern Extension ae ‘ay 8 8 14 + *6lt 4 
Eastern Tel. Ord. . 8 8 1413 + 618 1 
Globe Tel. and T. Ord. .. at 7 7 124 + %5 148 8 
do. Pre e oe 6 6 10 — 6 0 0 
Gteat Northern Tel, .. -è n $ fii H 5 16 : 
o-European .. as si + ood 
Marco ni ee eu 10 10 94 asns 8 9 7 
New York Tel. 4 . UU 4 lol — 490 
Oriental Telephone Ord. . 10 10 a — 414 1 
United R. Plate Tel. ee ee 8 8 Te 6 0 9 
West India and Pan. .. -- 64, 6d. 1 + H 210 0 
Western Telegraph se - 8 8 14 + 614 4 
Hows Rarts, 
Central London, Ord. peccated 4 4 60} = 6 8 0 
do. District os Nil Nil 16 = Nil 
Unde und Electric Nil Nil 1 — Nil 
0. do “A” Ni Nil 6/- — Nil 
do. do. Income 6 5 814 — 6 2 8 
Forrion Taams, &o. 
Dividend 
a 
1914. 1916. 
Adelaide Sup. 6 per cent. Pref. 6 ts 6 _ 6 0 0 
Anglo-Arg. rams, First Pref, 3h — 816 0 
do. 2nd Pref. .. at — — 
do. 6 Deb, oe 5 6 66: — 7 10 6 
Bombay Electric ‘Pref. 6 6 10 = 6 0 0 
British Columbia Elec. Rly. Pice. 5 6 6t — 8 4 0 
do. do. Preferred — Nil 46 _ Nil 
do, do, Deferred — Nil 894 _ Nil 
do. do. Deb. 4 4 630 — 6 13 10 
Mexico Trams 6 percent. Bonds — Ni 264 — Nil 
ão, 6 per cent. Bonds — Nil 25 = Nil 
Mexican Light Common ee Nil Nil 123 — Nil 
do, Pref. es ee Nil Nil ae ar Nil 
Maworacrunmme COMPANIES, 
British Aluminium Ord. ʻi 6 q 37/8 — 7 610 
British Insulated Ord. .. 16 17 193 — 617 8 
British A NONS Pref. .. A 7 334 = È 6 8 0 
Callenders.. ia - 1% 9 182 + 711 0 
do. 6 Pref, ee ce 6 6 4 ee 6 6 0 
Castner-Kellner . ©. FD B BY, = 618 0 
Edison & Swan, a2 paid . Ni — _ Nil 
do. do. Feiler Deb. 4 4 694 = 615 3 
Electric Construction .. ee 6 yf) 1 — 710 0 
Gen. Elec. Pref. .. an ‘a 6 6 9 +3 63 1 
do. Ord. ee es oe 10 10 14 — 6 18 uv 
ee ee ee 20 26 154 —— 8 1 8 
4% "Pref. ee ee ee $ A 4 — 6 12 6 
Indla- Buttes ee os ee 10 113 — 8 8 4 
Telegraph. Oon ee ee os. 20 2 87 — 6 9 10 


* Dividends paid tree of inoome-tax. 
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MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


_ Wednesday, April 26th. 


(7 
CHEMICALS, &c. n a 
a Acid, Oxalic.. -.. Gs .. perlb, 1/6 oe 
a Ammoniac Sal per ton £75 ee 
a Ammonia, Muriate (large crystal) s 254 ee 
a Bisulphide of Carbon .. H £28 oe 
a Borax ee ae eo po £38 es 
7 Copper Sulphate .. a ay si 261 10 
2 Potash, Ch orate oe ee ee per Ib. 2/8 
” Perchlorate ee ee ge 3/ =s 
S Shellac Ka ei os percwt. | 205/ 10/- ine. 
a Sulphate of Magnesia Si .. per ton £16 ee 
a Sulphur, Sublimed Flowers .. je £32 
Lump .. ‘er i “a £23 
ve Soda, Chlorate ee ee oe per Ib. 1/- ee 
e ET stals .. per ton 120/- e. 
a Sodi ichromate, oasks ee per Ib. ee oe 
METALS, &c. r 
c Brass (rolled metal ? to 12° basis) per ib, .. oe 
e ” Tubes (solid drawn) ee (7) oe ee 
e ” Wire, basis ee ee (1) ae 
c Copper Tubes (solid drawn) .. b 1/8; to 1/9} 4d. dec 
E n Bars (best selected) .. per ton £ £6 dec 
g it) Sheet e e ee ” £168 £6 dec 
g 3 ü £168 £6 dec 
d n (Electrolytic) Bars o ate X £146 £6 dec 
d 7) ry eo ' T) £179 £ $ dec 
ds <i i Rods ; £158 £6 dec 
d i H.O. Wire per lb 1/6 4 39d. dec, 
f Ebonite Rod . e e ee " 3/- ee 
f n Sheet ee ee " 2/6 ae 
n German Silver Wire .. .. i 2/8 ; 
h Gutta-percha, fine. ee ee 99 ' 6/10 e 
h India-rubber, Para fine .. is jt B/uz 1jd. deo 
i Iron Pig (Cleveland warrants) .. per ton Nom. 2a 
„ Wire, galv. No. 8, P.O. aval ji #40 £2 ine. 
g Lead, E ee (7) ae ee 
g Merc per bot. Nom. 
: Mica, ‘in original oases) amall . per lb, 6d. to ùf- ‘a 
. ” ” ” medium ” 8/6 to 6/- ee 
large oe (X) 7/8 0 14/- & up. ee 
d Silicium Bronze Wire .. -. per lb. 1 $d, deo 
r Steel, Magnet, in bars .. .. per ton ee 
g Tin, Block (English) ae ay Pr ie ae 
A n Wire, Nos. 1 to 16 ee eo per Ib. 8/3 ee 


Quotations supplied by— 


a G. Boor & Co. 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 


g James & Shak © 

h Edward Till & Co. 

i Bolling & Lowe. 

i Richard Johnson & Nephew, Ltd. 
n P. Ormiston & Sons. 

| W. F. Dennis & Co. 


Electric Dust Vans at Dover.—The March issue of the 
Electric Vehicle, in addition to a number of interesting articles on 
the subject of the battery-driven vehicle, contains a useful index 
to Vol. I (December, 1914, to December, 1916). One of the articles, 
referring to the subject of our headline, contains data recently pre- 
sented by Mr. R. H. Crummack, the deputy borough engineer of 
Dover, to his Council, dealing with 15 months’ use of such vehicles. 
He points out that extra house refuse, averaging 45 tons per week 
over the amount of the previous year, was dealt with, and that in the 
days‘of horse haulage this would have necessitated the employment 
of five additional horses and carts at an extra cost of £910 per 
year—an expense saved by using the “ Electric.’ Five 24-ton vans 
were employed, the last for only seven months of the fifteen. The 
total mileage was 28,825 ; annual mileage, 23,000 ; and total quan- 
tity of refuse collected, 12,741 tons. The monetary cost of the 
work, including wages, wages of man at tip and rent of two tips. 
repairs, &c., stores, tires, capital charges. electrical energy, and 
insurance, was £2,441 11s. ; neglecting tip expenses, the operating 
cost was 194d. per mile, electrical energy at 14d. per unit averaging 
2°32d. per mile. The total cost per ton of refuse collected was 
3a. 998d., which contrasts strikingly with the previous cost hy 
horses and carts—6s. 2d. per ton. The cost per mile. excluding 
wages and capital charges, was 4 25d. 


Luncheon.—The British Empire Producers’ Organisation 
held a luncheon meeting yesterday at the Savoy Hotel, when the 
guests were the Right Hon. Walter Long, M.P., Colonial Secretary. 
and the Right Hon. Robt. Rodgers, Canadian Minigter of Public 
Works. 


Catalogues Wanted.— A correspondent on National 
Service requires catalogues (with prices) of lamps, motors, arc 
lamps, accessories, fuses, &c. They may be forwarded to us. 
marked “ O.P.” on cover. 


Training in Science.—As a permanent memorial to 
the North Wales men who have given their lives in the war, new 
science buildings are to be erected at the University College of 
North Wales. 


a 
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THB IMPORTANCE OF CANAL DEVELOP- 
MENT TO THE ELECTRICAL MAN. 


By W. T. WARDALE, A.M.1LE.E. 


Tug ELECTRICAL REVIEW has been a consistent sup- 
porter of the development of our inland waterways, 
and has pointed out on numerous occasions the 
benefits which would follow to the trade of the 
country in general, and the electrical engineering 
trade in particular, if such development was taken 
in hand in a thorough and comprehensive manner. 

Few electrical men, however, seem to give the 
matter much thought beyond the realms of the 
cheaper carriage which might then be available, and 
the work which would fall to the electrical trade as 
the result of some of the canals being worked elec- 
trically. The correct development of the canals 
means the electrification of the canals; this in turn 
means that very considerable facilities will be placed 
in the hands of those engineers who seek to place 
the supply of electricity on a really national basis. 

It may be argued by some engineers who are luke- 
warm to this development of our waterways that 
it would by no means follow that electrical means 
would be used for the propulsion of the vessels 
using the canals; that oil-engined and steam-driven 
tugs, and barges, make really good and satisfac- 
tory progress, and that in any case the canal deve- 
lopment would be a costly matter for the nation. 

Perhaps the latter point should be considered first, 
that is, the cost. : 

Granted that the cost of the canal improvements 
would be heavy, it would still pay the nation to 
make the development without looking for any 
actual return in the shape of direct dividends from 
dues collected from canal traffic. 

Aftes the war we shall be busy for a while, and 
then will come’ a period of somewhat acute slack- 
ness if arrangements are not made to prevent it. 

Let the scheme of development for the canals be 
worked out, and prepared, and then work can be 
started as soon .as the overplus of after-war work 
shows signs of dying down; let certain portions be 
taken in hand, and the work be arranged to start so 
that no trade, and no man, need be idle; this alone 
would save us millions of pounds as a nation in the 
relief of distress, and im poor-law charges; and in- 
stead of leaving the nation at the end of the slack 
period with a heavy debt, and a large proportion of 
men who have been pauperised to an undesirable 
extent, it would endow us with a superior means of 
inland transport, and keep the whole of our trades, 
and the people engaged therein, in the best state of 
health, which is engendered only by constant 
activity. 

Again, sensible men do not protest against the 
idea of spending £16,000,000 on about five or six 
capital ships for our Navy, and the spending of 
several millions a year on the canals, until they are 
a really first-class asset to the nation, should be 
regarded as a protection for and method of deve- 
loping the national trade, which finds the money 
to equip our Navy; for certain it is that if we have 
a declining trade, we must also have, as a natural 
corollary, a declining system of national defence. 

This bugbear of excessive capital cost and no 
chance of a return on the money is fallacious, to a 
great extent, when judged in the light of what 
ordinary commercial concerns are wont to pay for 
the privilege of gaining access to markets or dis- 
tricts they consider desirable. | 

Besides the example of the Manchester Ship 
Canal, there are many other examples of huge ex- 
pemtlitures which have been incurred for what may 
be termed wayleaves through particular areas. 

It is urged that the cost of getting a widened and 
deepened canal through Birmingham, for instance, 


‘power. 


‘considerably. 


will be excessive on account of the. buying-up of 
buildings on the banks, and the diversions of rail- 
ways in the centre of the city. 

In the first place, it may be possible to. reduce 
greatly the cost of such a scheme by going wide 
of the original line of the canal; but in any case, 
did anyone ever find a railway company flinch at the 
cost of buying up and pulling down large areas in 


order to obtain terminal facilities for passengers or 


goods? The writer can remember the wholesale 
clearance of the Deansgate area of Manchester 
when the Great Northern Railway constructed their 
Manchester goods station, and the very expensive 
work which followed in order to bring the lines on 
arches into the chosen position. Then we have the 
example of the Great Central Railway, buying up 
and clearing the area to build Marylebone station. 
In both these cases very great sums were spent in 
order to obtain facilities in very restricted areas. 

Coming to the electrical side of the matter, we 
find that a good deal of experimental work has taken 
place in connection, with canal traction on the conti- 
nent; and that present-day knowledge seems to 
advise the use of a tractor running on the canal: 
bank, having several barges in tow. Further ex- 
perience may show improvements on this system. 
Apart from these matters, however, electrical 
haulage for the canals has one outstanding feature 
which seems to have escaped notice. Whatever 
system of electrical haulage be used, it cannot be 
denied that traction by means of power supplied 
from a source outside the boat, or apart from the 
tractor running on the bank, has the great advan- 
tage of permitting the greatest possible load of 
paying cargo to be carried by the whole canal. 

Put the motor in the boat itself; then there is 
no system of power supply which will permit the 
concentration of so much power in so small a space 
as that of electricity supplied from a central sta- 
tion. A tug equipped in this manner would be 
much more powerful for its displacement than any 
other type, and so could pull an additional number 
of barges, and still only occupy the same space in 
the canal as a steam or oil-driven tug of much less 
Hence the canal space is utilised more 
efficiently. se 
' Take the motor out of the tug, and make the tug 
into a cargo barge, and we gain additional cargo- 
carrying capacity for the canal. Use either an oil 
or steam-driven tractor on the banks, and that trac- 
tor must carry its own fuel, its own power gene- 
rating unit, and also waste space on the canal or 
canal banks by the fuel having to be carried about 
to suitable replenishing depots. 

Substitute electrical traction, and we get either 
a very much lighter tractor, of the same power, 
running on the canal banks, with reduced cost of 
operation; or by maintaining the same weight of 
tractor, we can double the power, and draw practi- 
cally double the tonnage of paying cargo for equi- 
valent weight on the bank and its track, besides 
saving considerable’ time and cargo-carrying capa- 
city by having no necessity to carry fuel about from 
one part of the canal to another. 

If the canals are to be reorganised, they must 


be reorganised on the best and most efficient basis; 


that means the greatest carrying capacity for the 
width and depth of the canals. This can only be 
obtained by electrical means. 

This re-equipment of our canals would help the 
national electrical power development scheme very 
In many places it is impossible to 
think of placing a comprehensive power distribu- 
tion scheme because the distances between the in- 
dustrial areas are large, and the areas in question 
are small and somewhat scattered; thus, linking-up 
and interconnection in those areas are in the present 
circumstances going to,cost. more than they are 
worth. 


Die 
a aes 
a aE A 


472 


THE ELECTRICAL REVIEW. 


[Vol. 80. No. 2,057, APRIL 27, 1917. 


Oe ccc ccacal 


Get the waterways through that district (and 
waterways, like roads and railways, must traverse 
barren districts) reorganised, and at once you not 
only have reason for placing a good-sized power 
station in the most favourable portion of that dis- 
trict, but you will be compelled to do so in order 
to equip the canal with the best and most efficient 
means of haulage. 

Assume that it is decided that work will be done 


on a certain section; the question is at once asked, . 


where can we place the power supply for this por- 
tion? The whole route is surveyed, the best site 
chosen, and lines run for power right to the spot at 
which work first starts, and the supply to subse- 
quent portions erected as the work of developing 
the canal procéeds. 

Thus, right from the start of the scheme, elec- 
tricity will be called in to supply power and light 
for the work of constructing the improved water- 
ways; once the improvement is finished, a good 
power load will be assured, and, moreover, dis- 
tricts which could not have appealed to manufac- 
turers will then be able to offer cheap power, cheap 
land, and the advantage of canal wharfages; so 
adding to the trafic which will use the canal, call- 
ing for more and more power, and, with all the 
development, never spoiling the countryside by 


works and factories which vomit smoke into the 


atmosphere each in their own pet fashion. 

The national benefits do not stop even at this 
point. Agriculture is going to benefit by electrical 
driving of farm and field machinery; but if there 
is only a 25 to 50-H.P. demand at intervals of every 
half-mile, or considerably more, then so much 
cable will be required, that the cost of distribution 
will come out heavy, and the cost of the unit be 
high; let the waterways be developed and electric- 
ally equipped, and there you get your agricultural 
supply of electrical power to a considerable number 
of areas; the open portions of the canal route con- 


sist of agricultural land, so that where one cannot _ 


get a factory load, it will be possible to work up a 
good farm load, and to supply the same at a low 
cost per unit. 

It is true that present prices per unit pay the 
farmer, though they are high for power supply; 
from this it must not be argued that no need exists 
to cheapen the supply to these communities. 
Cheapen the supply, and immediately you will in- 


-duce the farmer to do more of his work by elec- 


trical means; the petrol-driven plough is showing 
what can be done by machines to hasten and in- 
crease output, and we, as electrical men, ought to 
be ready at the end of the war to offer the farmer 
cheaper power electrically for the same work, with 
the added advantage, that the farmer need not 
bother about bringing petrol or coal from the sta- 
tion, nor about having a man who can humour 
petrol engines about his premises. 

The development of the canals, therefore, is of 
the utmost importance to every electrical engineer, 
whether he is a consultant, manufacturer, or power 
supply engineer. Such development will not only 
enable the trade of the country to be carried on 
more efficiently, but will do much to stimulate the 
revival of agriculture in our own land and to solve 
the problem of our food, supply by getting the 
utmost efficiency out of the land. 

In brief, the writer’s summing-up is as follows : — 

The canals must have electrical power, light, and 
other facilities if they are to work at the highest 
possible efficiency. This demand for electrical 
power will give an excellent reason for the planting 
of large economical stations in situations which, 
without the canal work, would be unsuitable and un- 
remunerative positions. 

It will assist the development of the national elec- 
trical power supply by (1) giving a power load from 
the canal itself, (2) taking industries into districts 


which abut on the canal, but which are not suitable 
at present for industrial development, (3) giving a 
cheap supply of electrical energy to the farmer, who 
will produce more from a given area of land. 

These are solid and desirable advantages in every 
way, and would be truly national developments; 
they are advantages, be it noted, over and above 
the advantage of increased transport facilities which 
the canals themselves. would provide. 

If the usual British short-sighted view be taken 
of the matter, canal development may look costly, 
and not very remunerative. If we will but take a 
long-sighted survey of the matter, the possibilities 
are immense, both to the nation and the electrical 
engineer. 


VOLTAGE REGULATION OF ROTARY 
CONVERTERS. 


THE paper by Mr. G. A. JUHLIN was read and discussed at 
a meeting of the MANCHESTER LOCAL SEcTION of the Instrtv- 
TION OF ELECTRICAL ENGINEERS on Tuesday, March 13th. 

Mr. R. TOWNEND said that the rotary converter was 
primarily a machine for converting from A.C. to D.C. with as 
small a voltage variation as possible, and any increase in the 
voltage range was accompanied by some sacrifice in the heat- 
ing, efficiency, power factor, or cost of the equipment. If 
the required voltage range was within the limits permissible 
with reactance control, this sacrifice might be small, but 
when the voltage range was outside the limits additional 
apparatus was necessary, and the sacrifice might be consider- 
able. It was therefore important that the rotary converter 
should be designed for the voltage range under which it 
would have to operate, and, with a view to safety, this range 
should not be increased. With the rotary running inverted. 
i.e., converting from D.C. to A.C., the conditions were quite 
different when the rotary’ was running alone from those ob- 
taining when a.c. generating plant was running in parallel 
with it. In the former case any variation in the rotary field 
excitation would only cause a variation in the speed of the 
machine and would not affect the voltage, therefore some 
form of auxiliary apparatus was necessary to have control 
over the a.C. voltage. In the case of the rotary running in 
parallel with a.c. generating plant, a variation in the excita- 
tion of the rotary would not change the speed, because the 
rotary would have to run synchronously with the other 
machines, and therefore the change in field current caused a 
change in the wattless current flowing in the rotary, this 
change being sufficient practically to neutralise the alteration 
made in the field excitation. The change in the wattless 
current would, of course, cause variation in the a.c. voltage 
provided there was some reactance in the circuit, exactly as 
in the case of a rotary converting from a.C. to D.C. and having 
reactance control. This variation in the rotary wattless cur- 
rent simply meant that the wattless current carried by the 
rotary was now carried by the a.c. generators or vice versa. 
and it was therefore necessary to take care that this did not 
result in overloading these generators with wattless current. 

Prof. Mies WALKER said that the paper was so thoroughly 
sound that it was difficult to find important points to criticise. 
but there was a looseness in the employment of terms which. 
however justifiable in shop conversation, ought not to appear 
in important Institution papers. For instance, the word 
“reactance ° was continually used’ where ‘' reactance drop ` 
was meant; similarly, ‘‘ resistance” -was used to indicate 
‘‘ resistance drop.” Sufficient care had not been taken to 
make the clock diagram clear. Every clock diagram should 
be accompanied by a small sketch of connections showing the 
directions in the circuit taken as positive by the vectors in 
the clock diagram. Moreover, where different voltages were 
dealt with in the problem, which varied their phase differ- 
ence under changing conditions, it should be definitely stated 
which vector was taken as standard of phase. Non-compli- 
ance with these simple precautions made all the clock dia- 
grams in the paper exceedingly difficult to interpret. More- 
over, in the first figure the scale of vectors was changed with- 
out intimation. The reduction of the wattless current re- 
quired to produce a given voltage variation, when saturated 
reactance iron was used, was of great interest; but this gain 
was only possible where the reactance drop was used in pull- 
ing down the voltage when drawing a lagging current. An- 
other fact of note was that where the compounding charac- 
teristic was of the kind shown in fig. 4 there was some 
danger, when a machine was being taken off load, of a 
sudden slump of load occurring as the load was being re- 
duced, and a heavy reverse current being taken bys the 
rotary before the circuit breaker came out on reverse current. 
_ Mr. J. Frira said that a comparison of the rotary. converter 
with the motor converter should have been/ considered. In 
the case of a motor, converter, voltage regulation could be 
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obtained with much less tampering with the power factor. 
There was certainly a looseness of expression throughout the 
paper which made it difficult to understand whether currents 
were raa os leading to the rotary. The whole matter 
might have n much simpler if treated from the magnetic 
standpoint. The word “flux” might have been used instead 
of ` voltage,” and would have prevented many false impres- 
sions. 

Mr. A. G. Enis said that in deciding the system most suit- 
able for any particular case, the question of reliability in ser- 
vice was important, and in this connection the primary volt- 
age of the system should be taken into account. In high- 
voltage transformers the introduction of magnetic shunts be- 
tween the primary and secondary windings in order to in- 
crease the reactance, was liable to weaken the transformer 
from an insulation point of view. Also, for low transformer 
secondary voltage, i.e., low voltage on the D.c. side of the 
converter, large sections of copper would be necessary, which 
would be more susceptible to parasitic losses due to large 
leakage field. A reactance up to 10 per cent. could generally 
be obtained as inherent reactance of the transformer without 
resorting to the use of magnetic shunts of sheet iron placed 
between the primary and secondary windings, still retaining 
è rational design as regarded material and efficiency. Above 
this value magnetic shunts were usually necessary, and a re- 
actance up to 50 per cent. could be, obtained by skilful 
designing with a short-circuit characteristic not deviating 
appreciably from a straight line. Such high reactance was 
not usually necessary for the range of voltage variation re- 
quired in practice. This was fortunate, as the disabilities as 


Primary 


dux. Coil orere 


ARRANGEMENT REFERRED TO BY MR. PECK. 


regarded parasitic losses, space required for the reactive iron, 
and mechanical rigidity, increased with the reactance. These 
difficulties were not, however, insuperable, even with very 
high reactance. A wide range of voltage was practically 
only required in the case of rotaries working on either light- 
ing or traction load for, say, 440 or 550 volts p.c. In such 
cases the most satisfactory arrangement was to provide a 
ae for the lower voltage on the L.T. side of the transformer. 

18 was generally a practicable proposition, although it was 
not always an easy matter to bring out such a tap, especially 
when dealing with large currents and high primary voltage. 
Continental firms had not gone in for high-reactance trans- 
formers to such an extent as was usual in England, but had 
supplied the necessary reactance in the form of a separate 

e co in series with the transformer. This was partly 
due to the high primary voltage used in Continental systems. 

ster transformers, apart from the question of cost, were 
undesirable on the ground of ‘extra complication, namely 
two extra transformers and a voltage regulator. For large 
rotaries with wide voltage variation limits, a large number of 
eps on the regulator would be required, or trouble would 

experienced on account of the large number of volt- 
amperes between contacts. This would lead to a large and 
expensive regulator, and such a fine degree of regulation was 
not usually required, especially in traction work. The series 
booster transformers also required special care in construction, 
as they had to withstand heavy shocks in case of short circuit. 

Mr. J. L. THompson discussed the methods employing static 
apparatus, namely :— 

l. Transformer with internal reactance. 

2. Transformer with external reactance. 

3. Static boosters and regulators. 

For machines transforming power from A.c. to D.C., any one 
of the three types of static apparatus could be used, but for 
inverted running alternatives 2 and 3 only could be used. 
Alternative 1 could not be used on account of the excessive 
voltage drop, unless the machine was feeding an a.c. system, 
aa cutlined by Mr. Townend. The overall efficiency of the 


static apparatus was about the same for all schemes. although ~ 


e advantage, if any, lay in favour of that embodying the 
raneformer having high internal reactance. Regarding i 
the folowing comparison, taking the cost of a transformer 


of normal reactance as 100 per cent., would be of interest. 
The transformer was a 550-K.v.A. 3/6-phase, 50-period, with 
standard adjusting tappings such as used for a 500-K.V.A. rotary 
converter. 


(1) Main transformer _... ie ae ... 100 
(2) 25% reactance embodied in transformer, 


extra cost ... ue iis sas w 15% 

(3) 25% reactance embodied in an external 
reactance, extra cost is bee s 23% 

(4) A static booster and regulator to give 7} % 
regulation—i.e., the same as would be 45% 
obtained with 25 % reactance... bee GAO PO ° 

Additional switchgear involved, extra cost 12% 


These rough estimates showed that the high-reactance 
transformer was by far the most favourable as regarded cost. 
Floor space was usually very limited, and frorn this point of 
view the high-reactance transformer was by far the most 
economical, while the external reactance was better than the 
static booster and regulator. If inverted running was re- 
quired, an external reactance which could be short-circuited, 
with adjusting taps on the transformer, would be required, 
or, as an alternative, the static booster. This condition was 
most favourable for the static booster, and was the only 
case recommended by the speaker. It was necessary in deal- 
ing with a static booster to consider its position with refer- 
ence to the transformer electrically. When converting from 
A.C. to D.C., the L.T. side was the correct place, whereas con- 
verting D.C. to A.C., the H.T. side was correct, i.e., whichever 
conversion was used it should be on the secondary side of 
the main transformer in order to obtain the highest effici- 
ency. A rotary converter feeding a three-wire D.C. circuit 
with a booster on the L.T. side would require a six-phase 
booster, this boosting equally each side of the six-phase 
neutral in order to obtain equal D.c. voltages from the middle 
wire to the outers. This necessity involved further expense, 
and depreciated the value of the scheme still further as re- 
gards cost. He had designed transformers embodying 45 per 
cent. reactance, which were working satisfactorily. 

Mr. J. S. Peck said that the arrangement shown in the 
accompanying figure for varying the voltage on a rotary con- 
verter by means of a boosting transformer and tappings from 
an auxiliary coil of the main transformer was actually stan- 
dardised, and was used on rotary converters up to perhaps 
500 or 600 Kw.; it was perfectly satisfactory in every respect 
excepting the regulator dial, which gave trouble, and on 
account ofthese difficulties, which were largely mechanical, 
this type of regulator was finally abandoned in favour of the 
induction type, which was even now being used to a certain 
extent, and might again come into general use. It was also 
possible that the step-by-step regulator might again become 
popular on account of its cheapness, and improved mechanical 
construction might make it entirely satisfactory. After the 
induction regulator came the synchronous booster, due to 
Prof. Walker. This type of control came into use first in 
this country, and then in America, and finally on the Conti- 
nent, and rapidly superseded all other types. When the 
synchronous booster was first introduced, commutating poles 
were not generally used on rotary converters, and the diffi- 
culties which had since been encountered in connection with 
booster control had been largely due to the use of the commu- 
tating pole, as explained by the author. Designers now hesi- 
tated to employ the booster, except when special eonditions 
made its use essential, but devices had been worked out 
which neutralised the effect of the booster on commutation. 


‘These devices, however, introduced complications which it 


was desirable to avoid whenever possible. Reactance control 
would give perfectly satisfactory service in many places where 
previously it was thought that booster control was necessary. 
With reactance control the power factor of the rotary im- 
proved with increase in D.C. voltage, which in general meant 
that as the load increased, the effect of the rotary was to 
improve more and more the power factor of the system. 

Dr. Cramp (in a communication) said that converters were 
used not only in connection with -ssub-station distribution for 
large districts, but also to supply individual factories; this 
point of view seemed to have been lost sight of in the paper 
altogether. The author spoke of wattless current to the- 
extent of 50 per cent. to 60 per cent. of the load current, 
and omitted to take into consideration the very serious effects 
of such a condition upon the consumer’s account. In many 
large towns electricity was charged for upon a K.V.A. basis, 
and in consequence the purchaser had to pay for every 
ampere of wattless current, whether this was lagging or 
leading. In such a case the control of power factor was of 
prime importance, and it often paid to expend more capital 
to get control of the power factor rather than to use a con- 
verter with reactance control. Another point which was 
omitted altogether from the paper was the loss in the leads 
between the transformer and the converter. In the case, for 
instance, of a converter for 500 Kw. and 250 p.c. volts, the 
distance between the transformer and the converter might 
easily be so great as to lose half per cent., or even more, in 
efficiency at full load on unity power factor, and this would ° 
be considerably increased by the extra wattless current which 
the author admitted might be as much as 60 per cent. of the 
load current. For these reasons, the table,in the paper was 
really only a true summary for _sub-station;conditions. For 
private plants in general; it) was more economical and satis- 
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factory to adopt either a booster control or a motor con- 
verter. With reference to the comparison between the rotary 
converter and the motor converter, the following figures, 
which were taken from estimates submitted a short time ago 
for 500-Kw., 460-volt sets, would-be of interest. The machines 
were required to operate at voltages varying from 440 to 480 
on the continuous side. Under these conditions the figures 
were as follows :— 


Rotary Converter. 


420 volts. 
Load ... .. + } 3 1 oo 
Cos ¢ F we 55 80 90 £95 Lagging. 
480 volts. 
Load ... a i, a $ ł 1 : 
Cos ¢ ... a ee .. 55 80 90 95 Leading. 


As against the above, the motor converter power factor 
only varied from .98 to unity over the same range of voltage 
and load. A D.c. booster might be rather more expensive, 
but it had the merit of leaving the power-factor control un- 
touched, and of not interfering with the commutation of the 
converter itself. 

The AUTHOR, in reply, said the paper had been prepared 
for designers and the average engineer; shop terms were 
used in the paper as generally understood by engineers. The 
title of the paper clearly stated that it dealt with rotary con- 
verters; if a comparison were made with motor converters, 
the rotary would certainly justify itself. The treatment of 
the subject from a magnetic standpoint appeared very attrac- 
tive, but, in the author's opinion, it would present consider- 
ably difficulties; for example, how would a wattless current 
be represented when there was no change in flux? Trans- 
formers of all classes were looked upon as so reliable that 
all questions of breakdown were of minor importance. There 
were no grounds for fear on the score of the booster trans- 
former being a source of weakness, and being delicate to 
control. The costs referred to in the paper were in terms of 
ia rotary converter alone, and did not include the trans- 
ormer. 


FIRST LONDON ENGINEER VOLUNTEERS. 


It is seldom that a volunteer corps is fortunate enough to 
obtain so valuable and enjoyable a training as that of the 
First London Engineer Volunteers during Easter. The only 
unpleasant part of it was the severity of the weather, but 
the work done was of so vigorous and interesting a nature 
' that the men laughed, rather than grumbled, at its in- 
clemency. 

A programme of training, admirably adapted alike to the 
requirements of the Corps and the brevity of the time, was 
most kindly arranged by Col. Chesney, R.E., the Comman- 
dant of the Royal Engineers at Esher, and carried out by 
Capt. Courtman, R.E., the Commandant of the School of 
Military Engineering, and Capt. Higgins, R.E. It was felt 
that in dealing with a corps of this nature, what was re- 
quired was rather a thorough grounding in technical essen- 
tials than any attempt at more ambitious work. The course 
was, therefore, confined to knots and lashings, the use of 
spars, trestle bridging, floating bridges, and bridging expedi- 
ents. So successful, however, was the course that it is not 
improbable that a more advanced course may be carried out 
in the future. 

It was originally intended that the working party should 
go into billets at Esher during the four days, but the im- 
possibility of obtaining any accommodation precluded such 
an arrangement, and necessitated daily travelling to and from 
Waterloo. In some ways this proved to be an advantage, as 
certain members were thus able to attend who could not 
have been absent from town for the whole period. The 
wretched state of the weather, too, counterbalanced any 
regret for the absence of camp conditions. 

Owing to the uncertainty as to whether Easter would be 
kept as a holiday, the number attending was not as large as 
had been hoped. It averaged, roughly, 10 officers and 40 
N.C.O.’s and sappers daily. The party left Waterloo each 
morning about 9 a.m., and returned about 6 p.m. 

On reaching Esher on Good Friday, the party marched at 
once to Sandown House, the headquarters of the School of 
Military Engineering, and proceeded without delay to the 
lecture room. Here officers and sappers were cordially 
greeted by Col. Chesney, and a lecture on the use of spars 
was given by Capt. Courtman. This over, a three-mile 
march brought the party to Heywood, where the remainder 
of the morning was spent in going rapidly through the 
various knots and lashings. The First London Engineers 
have received a thorough grounding in these elementary 
matters, and the work was, therefore, rather a recapitulation 
than a lesson. After twenty minutes for lunch, three sec- 
tions were formed for practical instruction in the use of 
spars. A standing derrick, a swinging derrick, and shears 
Were prepared, and when these were ready the squads were 
mvited to join in hoisting the structures which each had 
made, and to have their aim and working explained. 


For the remaining three days the party was divided into 
two sections, A cnd B, whereby the subjects to be dealt 
with could be taught to and practised by each in turn with- 
out overcrowding. The lectures were delivered by Oaptains 
Courtman and Higgins, and dealt with trestle bridging, float- 
ing bridges, and bridging expedients. i 

Àn interesting part of tbe programme was the construction 
of barrel piers and rafts, work which came to many of the 
sappers as a novelty. The enthusiasm with which they 
‘‘ rocked and heaved,” although with some it was a physical 
impossibility to keep one foot on the gunwale, was only 
equalled by the pride with which they leisurely rowed their 
ponderous rafts up and down the Mole, oblivious of sarcastic 
warnings from the shore to ‘look out for U-boatet” It 
was a moment of much secret satisfaction to some when 
they marched in fours on to half a real barre] bridge of their 
own construction over a real river, and stood thereon to be 
photographed in perfect safety. 

But the real cream of the training was the making of 
bridging expedients. ‘‘A’’ bridges, hop-pole bridges and 
pile bridges were interesting, but single barrel-rafts, fascine 
boats, brushwood boats, and a boat constructed from a canvas 
horse-trough, with a spar catamaran attached, gave the 
greatest delight. Those engaged in making these varied 
expedients for crossing (or falling into) rivers found, when 
they had finished, that it was the R.E. rule—inexorable, and 
not to be evaded on any pretext—to ‘'try your own med- 
cine.” The training blossomed, therefore, into a veritable 
regatta, and the Mole was dotted with uncouth craft pro- 
pelled, with various degrees of skill, by sappers in grey-green, 
armed with shovels. But nobody fell in or got more than a 
trifle wet. 

The party returned on Monday evening to Waterloo 
thoroughly satisfied with the work they had done, and feeling 
that there had never been such a training before. 

The Corps owes a very great debt of gratitude not only to 
Col. Chesney, who arranged for the training, but also to 
Captains Courtman and Higgins for the way in which it was 
carried out. To Sergeant-Major Gordon and his body of in- 
structors (all of whom cheerfully gave up their Easter leave 
for the purpose) also hearty thanks are due. Mention must 
also be made of the kindness of the Quartermaster of the 
School of Military Engineering, who arranged tea for the 
party when work was done. 

The training was honoured by several visita by Col. 
Chesney, on Good Friday by General Dickie and Major Bd- 
wards, on Saturday by General Sir Desmond O’Callaghan and 
Colonel Ormond, and again on Sunday by Major Edwards. 


NOVEL FEATURES IN D.C. WATT-HOUR- 
METER CONSTRUCTION. 


CONTINUOUS-CURRENT meters of the Thomson type are used s 
extensively, and yet have advanced so little in design during 
the past quarter of a century, that the improvemente deecribed 
by R. Ziegenberg in a recent issue of the E.T.Z. are of 
especial interest—particularly since the retention of the Thom. 
son type of drum-wound armature has been due simply 
tə lack of a substitute, and not to any high degree of tech- 
nical excellence in design or performance. The _ principal 
features of the new meter here described are the use of a flat 
coil armature and an electromagnetic connection between meter 
and counting train. In order to emphasise the advantage of 
these innovations the author enumerates certain alleged 
defects of the drum-wound Thomson meter as hitherto con- 


structed. These defects include extreme sensitivity to stray 


magnetic fields, and serious frictional resistance. By doubling 
the meter in such manner as to form an astatic system we 
obtain a very unwieldy instrument, and one which is still 
far from unaffected by asymmetric stray fields. This expe- 
dient, which is at best only partially successful, is only applic- 
able to switchboard or other special meters. For all ordinary 
work, a single-system meter must be employed, any neigh- 
bouring current-carrying conductors must be arranged with 
special care, and, in most cases, the meter must be adjusted 


and calibrated in situ, since even the earth’s field has appreci- | 


able effect on the law of the instruments. As regard frictional 
resistance, Schmiedel’s P.T.R. tests on seven commutator 
motor meters of various makes showed that according to the 
type of drive employed, friction in the counting tram 
amounted to anything from 7 to 28 per cent., and in one 
case to 54 per cent. of the total meter friction. These data 
referred to new meters, higher values for gear friction being 
observed in meters after some time in service. Add to this 
the fact that meters with jumping-figure dials may be held 
stationary on light loads for indefinite periods by the in- 
creased frictional resistance to be overcome when two or 
more dials need moving simultaneously, and it becomes 
obvious that a counting train which is mechanically indepen- 
dent of. the meter represents a very appreciable advance. 
The sole raison d'étre of the D.c. watt-hour meter lies in ts 
measuring watt-hours instead of measuring ampere-hours an 
assuming constant supply voltage. If, however, the advantage 
gained in the principle of the ‘méter ‘is to be sacrificed to 


ee 


A I EAS SST SE SS a LTE TS TTT 


Vat. 8. No. 2,057, APRIL 27, 1917.] 


4 


THE ELECTRICAL REVIEW. 


475 


frichion errors and susceptibility to stray fields, one might as 
well use the simpler and cheaper ampere-hour meter, parti- 
cularly in small lighting installations where the revenue is 
low and meter cost a serious item, and where the frequent 
eccurrence of light-load periods renders meter accuracy 
correspondingly porkni: l , 

Many attempts have been made to build satisfactory D.C. 
watt-hour meters of the disk-armature type, the advantages 
anticipated including immunity from influence by stray fields; 
light and simple construction; easy access to armature, and 
possibility of removing and replacing the moving system with- 
out disturbing calibration. Sector-shaped armature coils are 
used, and the armature disk thus built up runs between two 
pairs of D-shaped field coils (or else above or below one pair of ` 
semicircular field coils). The armature and spindle can be 
withdrawn without moving the field and compensating coils, 
and since the two halves of the armature lie in fields of oppo- 
aite polarity the instrument is astatic to a high degree; if a 
four-pole field system be used (with quadrant-shaped field 
coils), the meter is almost perfectly astatic, even as regards 
attempts at fraud by placing a permanent magnet near the 
armature. , 

Tho chief reason why disk-type armatures have not hitherto 
gained much acceptance in this connection is that sector coils 
of too small an angle have been employed. Increasing the 
number of armature coils renders the meter torque more 
uniform, but it also reduces the actual value of the torque. 
Ourrent flow in adjacent radial conductors is in opposite 
directions (save in the case of the radial conductors connected 
to the commutator bars undergoing commutation at the 
moment), and when such contra-flow occurs in a single field, 
the net torque due to the conductors concerned is zero. The 
way to obtain a high driving torque from a light disk arma- 
ture of low resistance is to employ wide-angle sectors, and 
not more than two armature coils per field pole, but prefer- 
ably fewer. Adjacent radial conductors are then in fields of 
opposite polarities when they are carrying current in opposite 
directions or, at the worst, one set of radial wires is in but 
a weak field of the same polarity (near the neutral zone). 

There is no particular mechanical difficulty in the construc 
tion of a disk armature, and, though the diameter of the 
latter be about 50 per cent. greater than that of the alterna- 
tive drum-wound armature, the construction as a whole is 
ampler and more compact, and when using an electro- 
mechanical recording train, instead of directly geared mechan- 
ism, the total saving in spindle length is about 50 per cent. 
A four-pole field system and six-coil armature represents a 
satisfactory compromise between simplicity of construction, 
high driving torque and minimum dead weight, and resist- 
ance in peripheral copper (which is ineffective as regards 
driving torque). ; 

The most obvious method of relieving the meter of the 
daty of driving the recording train is to use a shunt- 


wound electromagnet and ratchet gear controlled by a 
contacé on the meter spindle, this contact completing 
the magnet circuit once in each revolution of the meter 
spindle. This solution is, however, unsatisfactory, for 
heavy sparking occurs at the spindle contact, and the use 
of the latter introduces an element of distinct unreliability 
into the working of the instrument. It is unnecessary 
actually to make and break the circuit of the electromagnet. 
A ‘suitable variation in the exciting current will secure the 
desired result and, at the same time, eliminate the sparkin 

dificulty. The minimum current may be kept quite sma 

(say, 1 milliamp. or so) and increased to 3 milliamps. or so 
whenever it is desired to actuate the recording gear. The 
problem remains—whence to obtain a suitable varying cur- 
rent? Current of varying strength lies ready to hand in 
the armature circuit, but it cannot be actually diverted to the 
circuit of the recording magnet without introducing 
the contact difficulties which it is wished to eliminate. 
Evershed has devised a eystem of placing a small coil round 
the spindle, connecting it in the armature circuit and utilising 
the alternations of current to oscillate by induction a second 
winding or a permanent magnet. This arrangement involves 
keeping the recording gear quite close to the actual meter, 
whereas the system now to be described permits meter and 
recording gear to be placed at any convenient points, any 
distance apart, and connected only by a pair of small leads 
running to and from the electromagnet, which actuates the 
recording train by a ratchet arm attached to its armature. 
Figs. 1 and 2 show the shunt circuits only of a watt-hour 


supreme, and thus stop all engineers 


meter with three-section armature A and three or six commu- 
tator bars c respectively. Fig. 1 corresponds to a two-pole 


` field system, and fig. 2 to a four-pole field system, each arma- 


ture section in the latter case consisting of two coils opposite 
to each other on the armature and connected in series.* It 
will be seen that in both cases one commutator bar is 
divided at the centre of its length, and the brushes are set 
so that during each revolution of the armature, connection 
i3 completed once through the direct lead B and once through 
the resistance R. When the latter is in circuit the P.D. 
across the brushes is increased by the amount Ir (1 being 
the armature current), and this pressure increase suffices to 
actuate the recording magnet, which is connected across the 
brushes. For convenience and security, the commutator is 
made rather longer than usual when this arrangement is 
employed. A central insulating ring is added (primarily to 
support the inner ends of the divided bar), and one brush 
bears on the upper and one on the lower half of the 
commutator. 

Meters built on this principle are at present made by the 
firm of Elster (Berlin and Vienna), but it is hardly necessary 
to remind readers that arrangements have been made to work 
enemy patents where such a course seems desirable. The 
advantages offered by the new construction include simplicity, 
compactness, immunity from influence by stray fields, light 
moving system, and a driving torque much higher than ob- 
tainable with a greater number of coils of equal weight, and 
amply sufficient owing to the meter being relieved of the duty 
of driving the recording train. With the new system of actuat- 
ing the recording gear (which system is equally applicable to 
any commutator meter), the meter error is uniformly low at 
practically all loads. In a particular case, for instance, the 
error was 4 per cent. at 2 per cent. full load, 1.25 per cent. 
from 5 per cent. full load to full load, and about 0.6 per cent. 
at 50 per cent. overload. In switchboard and central-station 
practice generally it is an important advantage to be able to 
place meter element end recording train independently 
wherever desired. 
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THE WIRING RULES OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS, 


By W. R. RAWLINGS, A.M.LE.E. 


(Abstract of paper read before the ASSOCIATION OF 
SUPERVISING ELECTRICIANS.) 


Tue I.E.E. Rules have been adopted by all the responsible 
fire offices (51 in number), the whole of the electricity supply 
authorities worthy of that name, 14 of the London supply 
companies, and 25 municipal undertakings. The Incorporated 
Association of Electrical Power Companies, and the Incor- 
porated Municipal Electrical Association representing over 
200 municipal authorities, also accept the Wiring Rules as 
standard practice and recommend their use. The foregoing 
facts definitely establish that the rules have become the 
standard rules for electric mning and fittings throughout the 
country. There are still a few faddists who issue their own 
regulations, and do their best to enforce them by trying to 
belittle the contractor in the eyes of the consumer. The time 
is, I hope, not far distant when these superfluous rules will 
be removed, and the Institution Rules will become as bindin 

upon all parties as the rules which govern factories an 

workshops. 

My experience, and the experience of fellow contractors, 
shows that there is no difficulty in complying with the wishes 
and requirements of the fire insurance inspectors. The most 
difficult individual we have to cope with is to be found 
amongst the supply station engineers, whose training, per- 
haps, has not enabled him to become a judge of house winng, 
but he often endeavours to enforce his ideas by threatening 
not to connect until his views are carried into effect. That 
he has no such power has been shown over and over again 
by Mr. R. Tweedy Smith, the honorary solicitor of the Elec- 
trical Contractors’ Association. 

As one is never anxious to fall into the hands of lawyers 
the contractor generally submits, if he is not a member of 
the B.0.A. 

I hape the time is not far distant when the I.E.E. Rules 
will be adopted by the Board of Trade, when they will reign 
from abusing their 
position, and by their improper actions checking the progress 
of the industry. 


* An ingenious method of effecting the connection between 


diametrically opposite commutator bars in this case (fig. 2) 
i3 to form each pair of such bars from a single silver strip 
bent to U-shape. The limbs of the U form the two contact 
bars, whilst the end piece forms a perfect and reliable cross 
connection and, being drilled, serves also for attachment of the 
commutator elements to the spindle. Insulating diske are 
placed between the three U-pieces, which are spaced circum- 
ferentially equidistant on the spindle in building up a six- 
bar, three-section commutator. 
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Perhaps the most important variation which has been made 
by the recent rules (1916) is the permission to use the Conti- 
nental system of flexible wires. I cannot, however, learn 
that this alteration has been adopted to any extent. For 
my part, I do not think it a desirable method of wiring, 
except, say, for an office, where flexible wires are fitted to 
ceiling points over eyes to desired positions, which are subject 
to variations. The alteration of rules has also made per- 
missible the introduction of new systems, such as the Stannos, 
Henley's, and also the rubber-compound sheathed wires. I 
think the Institution can be congratulated on its endeavour 
to popularise low-priced systems of efficient wiring. 

Rule 32 is not always understood, although apparently it 
reads quite clear :— 

‘For lighting purposes in any final sub-circuit which sup- 
plies more than a single point, the current must not exceed 
six amperes for pressures up to 125 volts,” &c., “and the 
maximum number of points on any sub-circuit must not 
exceed 10.” 

This clearly defines the question often raised—how can a 
lamp which takes more than six amperes be used? The 
-answer is that if it does exceed six amperes you can only put 
one on a circuit. If a lamp takes 50 amperes it complies 
with the rule, so long as you do not put more than one on a 
circuit. The number of points also which can be fixed on 
one circuit has been clearly defined as not to exceed 10. This 
is a good rule, and should be better known. 

Conductors. Rules 39—43.—To my mind the finest work 
done by the Institution in the rules is the course taken in 
_ dealing with conductors. 

The only thing, except a drop in volts, which governs the 
size of a conductor is the heating effect, and on reference to 
the Institution rules you will find that the table is based on 
a rise in temperature of 20 deg. F. above the air. Whereas 
a No. 18 gauge wire was considered unsafe in the old days, 
if used for more than 1.8 amperes, the Institution rule allows 
7.2 amperes, while a cable of 1 sq. in. area, which in the old 
days would be used for a thousand amperes, is limited by 
the Institution rules to not more than 595 amperes. I would, 
however, caution my hearers against the adoption of the 
table without carefully reading rule 40, which governs the 
permissible drop in volts. Rule 40 provides that for lighting 
the drop ‘‘ must not exceed 2 per cent. plus a constant allow- 
ance of one volt,” but as many of the fuses will bring about 
a loss of half a volt, mv advice is to allow the one volt con- 
stant to be absorbed in fuses, switches, &c., leaving the 2 per 
cent. for the wires, which will work out with a sufficient 
margin in dealing with a complete installation. This rule 
altering the size of the conductors has done much to popu- 
larise heating installations, for whereas a pair of 7/18 cables 
had to be installed for a 1-Kw. 100-volt radiator, the same 
piece of apparatus can be used, under the new rules, with a 
7/24 cable. bringing abont a considerable reduction in the cost, 
and the difficulties of installation. A drop of volts in the cable 
is not an important factor when dealing with heating circuits. 

Earthed Concentric Wiring. Rules 76—78.—I ain of opinion 
that electrical contractors do not realise the advantages of 
earthed return systems. I find that new private plant installa- 
tions are still being laid down on the two-wire system. There 
is no doubt that concentric earthed systems are not only 
more secure, but also the initial cost of the installation 1s 
considerably reduced. A complete draw-through job can be 
obtained by adopting the Kalkos system, using the tube as 
the return, or even extended to form a three-wire system. If 
a solid system is preferred, one of the metacase systems could 
be adopted. I advise my hearers to devote attention to this 
subject, which, without doubt, has been the means of intro- 
ducing electricity into many country mansions, which would 
not have been wired had steel tubes or casings only been 
available for use. 

Fuses. Rules 98—99.—It will be noted that the rule allows 
a very large margin. Small fuses may be. three times the 
area required for the working current, and for circuits over 
10 amperes twice the area is allowed. 

Motors. Rule 122.—This rule as to double-pole switching, 
&c., only applies where the machine exceeds one-third of a 
horse-power. This is a most useful concession, as it permits 
of domestic apparatus being used on ordinary lighting cir- 
cuits. 

Rules for the Use of Electric Light on board Veasels.—The 
last edition of the rules was registered in December, 1914, at 
Llovds. I am pleased to state that there is at the present 
moment an influential and strong committee of the Institu- 
a framing special rules for the electrical equipment of 
ships. 


National Insurance (Unemployment) Acts, 1911 to 
1916. —Contributions are payable in respect of :— 

2,178 X. Workmen employed on metal work in connection with 
the manufacture of X-ray and electro-medical apparatus. 

2.179 X. Workmen (other than those insurable under Part II 


of the National Insurance Act. 1911) engaged wholly or mainly in — 


making (removable) lamps for buoys or beacons. 

Contributions are not payable in respect of :— 

2.180. Workmen described as rest room attendants, and engaged 
in looking after workers, keeping rest room clean, &c. 
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NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. Thomrsow & Cc 
Electrical Patent Apents, 285, High Holborn, Lordon. W C., and ~» 
Liverpool and Bradford. 


4,980. “Sparking plug.” R. Tayror. April 10th. 

4,993. ‘* Demagnetiser for- continuous or alternating currents.” 
LINGWORTH. April 10th. . 

5,005. “ Electrical current o” voltage regulator.” R. W. M. Tronsc. 
April 10th, 

5,009. * Controlling current in connection with electroanagnetic gear-bosr. 
of automobiles.” T. Wakvett & Worsiky Motors, Lip. April 1@th. 

5,018, ‘* Telephone transmitters, &c.” A. Marr. April 10th. 

5,054. “ Magnetic separators.” W. G. Frercucrr & A. F. Harimo: 
April 10th. 

5,067. * Telegraphic recciving and = tape-perforating apparatus.” A. C 
Huskinson, A. L. MuirRHraDb ann Murn & Co. April 10th. 

5,072. “ Electrically-heated resistance furnaces.” H. EtrcueLs & H. 4 j 
Greaves. April llth. 

5,073. “ Alternating-current electric systems.” A. E. McCoL. April Mo | 

5,088. ‘* Electric switchboards.” C. C. Gakrarp & A. H. Ratvewc. Ap f 


A. Hc. 


5,112. "“ Housing of electrical switchgear." A. H. Curtis & [cram 
ELectric Co. April llth. 

5,151. ‘* Electric welding apparatus.” 
TURNER. April 12th. 

5,168. “Systems of control for single-phase commutator motors. Bani: 
WESTINGHOUSE ELECTRIO & Maxuraciukinc Co. (U.S.A., April 12th, 19]¢ 
April 12th. 


5,177. “ Electrically depositing metal.” FE. H, Jones. 

5.178. “ Electric machines." H. Cutty. Aprii 12th. 

5,196. “ Reversing devices for internal-combustion engines with electric. 
ignition.” A. G. Hatisens. April 12th. 

5,214. " Sparking plugs for internal-combustion cngines.’’ J. C. pa Hos 
April 13th. 

5,220. " Electric welding.” W. H. Warkrr. April 13th. 
l4th, 1916.) 

5,224. ‘* Telephone meters.” G. I. Bruscukx. April 13th. 

5,246. “ Tanks for electrical transformers.”’ A. Scnaannincg & J. L 
Trompson. April 13th. i 

5,352. “ Variable inductances.” A. H. Bacnotp, F. G, GoLpstona & S. 
Jounson. April 13th. 

5,254. ‘‘ Electric current interrupters.” K. Trospanr. April J3ch. 


5,260. “ Electrodes for electri: arc soldering." E. H. Jongs. April 1)è. 
5,267. “ Ignition current generators.” L. J. ce Ponrois. April 13th. 
5,281. “ Electric submarine destroyer.” F. A. Hirst. April 14th. 
5,282. ‘* Mouthpiece for telephones.” W. R. WaLKeY. April lth. 
Britisn Tromsos-Hovuston Co. (Genera 


W.. H. Isnerwoop & WwW. H 


April 12th. 


(U.S.4., Apr 


5,292. " Electric regulators.” 
Electric Co., U.S.A.) April 14th. 

5,295. ‘Insulation of submarine telephone cables.” FELTEN & (GUILLBAUME 
CARLSWEKRKE AKT. Ges. April 14th. (Germany, April 14th, 1916.) 

5,301. “Control of dynamoelectric generators.” British WESTINGHOUSE 
Ecectric & Manuracttrinc Co, (Westinghouse Electric & Manufacturing Ce. 
U.S.A.). April 14th. 

5,305. “ Inst lating devices.” E. T. Brook & W., E. Wirpsor-Ricnios 
April 14th, 


PUBLISHED. SPECIFICATIONS. 


1916. 
The numbers in parentheses are those under which the specificativa will be 
printed and abridged, and all subsequent proceedings will be taken. 


3,737. AUTOMATIC AND SEMI-AUTOMATIC TFLEPHONK Systems. Relay Auto 
matic Telephone Co. & H. J. Herink. March 13th, 1916. (Cagnate applica- 
tion, 12,971/16.) (104,892.) 

4,049. Casincs For Exectric Batteries. A. H. Shepherd & British Eve:- 
Ready Co. March 18th, 1916. (104,900.) 

4,143. SEARCHLIGHTS AND LIKE APPARATUS. A. A. Lyon, March 20th, 19. 
(104,907.) 

4,184. ExvecrricaL DISTRIBUTING S\STEM DEPENDING ON THE USE oF Cœ- 
pensers. H. G. Longford, W. W. Longford, W. A. Clark & T. Morris. 
March 21st, 1916. (104,909.) 

4.196. MEANS FOR INDICATING THE STATE OF ADJUSTMENT OR OUTPUT OF 
DyNaMo-RLECTRIC MACHINES. J. Stone & Co. (Rohman, H. D.). March 2ist, 
1916. (104,910.) 

4,376. Maximum Inpicators For Exectricity SPERED AND OTHER REGISTERING 
Apparatus, Chamberlain & Hookham and S. James. March 24th, 1916. 
(104,924.) a 

4,467. INTERRUPTERS OR CONTACT MAKE-AND-BREAK MECHANISM VOR MAGNETOS. 
A. Guedatarian. March 25th, 1916. (104,931.) 

6,720. Mecanica Tre-joint FOR Muuticorr Evéctric Casies. A. J. Lovell. 
May Jlth, 1916.  (104,959.) 

6,823. AUTOMATIC MACHINE FOR THE MANUFACTURE OF STEMS FOR Meta: Ie 
Finament Evectric Lames. Morris & Whitham and J. A. Allison. May 12th- 
1916. (104,962.) 

8,128. Frecrric Motor ConrroL Systems. British Thomson-lHouston Co. 
(General Electric Co., U.S.A.). June 8th, 1916. (104,979.) 

10.142. PENDULUM [ĪNDICATOKS FOR Use with Exectric Bate SYSTEMS oR 
FOR OTHER PURPOSES. [. H. Parsons. July 19th, 1916. (105,004.) ii 
11.125. System or Exectrica. Disreinution, W. H. Cole. August bu. 
1915. (101,151.) 5a 
11.191. Evectric Motor Control Systems. Igranice Electric Co. (Cutter 
Hammer Manufacturing Co., U.S.A.). August 8th, 1916. (105,013.) ss 
12.999. Terepuone Arpiiance. F. Mayer & W. C. Croson. Septem 

13th, 1916. (105,02%.) 

13.565. Means FoR CarryING Exvectric Caries. A. Detraux. 
J916. (Divided application on 4,353/-6.) (105,029.) 

14,524. Apraratus FoR ELECTRICALLY STERILISING Foops. J. Hanssen. 
ber 12th, 1915. (101,804.) 

17,923. Evectric Pocket Lamers. O. 
(10.5,046.) 


March Br. 


Octo- 


ojo. 
Pletscher. November JAth, 19) 


1917. 


449. Stators oF Exectric Grxerators. J. Bethenod & pre 
August 10th, 1918. (Divided application on 10,576/16.) (108,608. 


E. Girardeed- 


—, 
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SALESMANSHIP AND ELECTRICITY 
SUPPLY. 


Tue efħcient production and the successful disposal 
of electricity are two closely allied and mutually 
interdependent factors in all present-day electric 
supply work. 

As regards the former, the supply authorities of 
this country have within the last year ‘or two 
awakened to the fact that there is a much broader 
and more advantayeous aspect of production than 
that usually associated with this branch of industry 
in the past, and this present-day, appreciation of 
“what might be ” has, as we know, found practical 


expression in the formation of the various linking- 


up committees throughout the country, with the 
direct sanction and co-operation of the Board of 
Trade, and, more important still, in the recently 
constituted departmental committee on Electric 
Supply, formed by the Board. The war has riveted 
the attention of industry on the utility of modern 
electrical methods, and the developments to which 
we have just referred are tangible steps towards 
the realisation of the ideal of electricity supply on 
national lines, as a fundamental basis of our national 
industrial prosperity and individual welfare; the 
question for us to consider is,how far these steps 
are likely to carry us towards attaining our ideal. . 

To produce electricity efficiently is not a difficult 
matter given a suitable market for our wares, but to 
sell electricity as we want to Sell it, i.e., to provide the 
suitable market, is quite another problem, and one, 
moreover, in regard to which the electricity supply 
industry as a whole has as yet taken no adequate 
step of any kind. In saying this we have not over- 
looked the puny efforts of local sales organisations, 
or the occasional attempts at publicity by individual 
engineers—efforts which are, of course, praise- 
worthy in themselves, but yet are of such a desultory 
character as to have no appreciable effect in mould- 


ing public opinion in the mass in the desired direc- 


tion. ws 

These isolated and uncoordinated efforts are in any 
case unworthy of the great industry which tolerates 
them, and will be totally inadequate as a weapon 
wherewith to supplement a national technical and 
financial organisation for electrical supply such as 
was outlined. by- Mr. Williams in his address to 
the Institution of Electrical Engineers in April, 
1916. Unless we can fittingly complement our en- 
larged views on electricity supply by an even more 
extended appreciation of ‘‘ salesmanship ”’ of elec- 
tricity in its wider sense, we shall sacrifice no small 
amount of our possible progress.during the next 
few years, and the first and most essential step to 
be taken must be to secure the goodwill and favour- 
able opinion of the public generally; this is an im- 
perative, preliminary, both from the point of view 


of facilitating the subsequent efforts of those who, 


following the ordinary channels of salesmanship, 

endeavour to sell electric light; heat, power, &c., 

and the various apparatus associated therewith, and 
also with a view to interesting the investing public, 

and the capitalist, on whom every commercial ven- 

ture is dependent. 

One does not expect to raise much of a 
crop merely by flinging seed on to uncultivated 
land: vet the electrical supply industry of this 
country carries out its business in, precisely this 
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Way !—its real business organisation is a myth, and 
its ‘f salesmanship ”?” an anachronism. l 
To win the sympathetic support of the British 
public should be the first act of salesmanship, and 
this can only be achieved by the organised and 
systematic use of the daily Press throughout the 
country, not by way of advertisement as usually 
understood, but in an educational way, naturally, with 
an appeal to the self-interest of the reader. This. 
of course, implies an understanding between the 
electric supply industry and the Press generally, and 
a suitable organisation to deal with the matter. 


neither of which have any existence at the moment. ` 


We are not primarily concerned here with the ways 
and means of securing the desired end—unfortu- 
nately, there is no, body representative of the com- 
mercial and business end of the whole of the supply 
interests in the country to whom we might appeal. 
Rather do we desire to emphasise the very real 
need for an industry, with something like 
£100,000,000 invested in the supply of electricity, 
and with immense prospects of development open- 
ing up before it, to take appropriate action with a 
view to influencing public opinion as a whole—in 
other words, preparing the ground for subsequent 
developments. 

We are quite aware that in writing thus under the 
heading of “salesmanship,” we have rather en- 
croached on the sphere of publicity; to the hyper- 
critical we would point out that the sole commercial 
end and aim in view is the sale, first of the ‘‘ idea,” 
then of the consuming apparatus, and finally of the 
electrical energy which it may utilise. To place the 
“idea”? we must create a sympathetic attitude on 
the part of the general public; imbue it with the 
feeling that electricity is in some way part of its 
daily life, as it is, in fact, with a considerable num- 
her of more enlightened or more fortunately situated 
‘people. 

—Itis quite true that this is a matter which should 
rightly devolve on a representative ‘‘ development ”’ 
‘committee, but unfortunately the nucleus develop- 
ment committee formed by the I.M.E.A. before the 
war 1s in a state of suspended animation, and, in 
any case, we cannot but feel that the outlook for 
electricity supply development in this country has 
undergone such a material transformation in the 
interval, that even this committee will require re- 
constituting on lines more in keeping with the 
national ideal which we now have in view. 

_It is possible that a reconstituted development 
committee, representative of the whole of the elec- 
tric supply and allied interests of the country, and 
embodying in addition to, or conjointly with, its 
publicity sub-committee, a special ‘‘ Press” sub- 
committee, for the purpose of facilitating friendly 
relations with the daily Press, so as to influence 
public opinion by its means, might meet the case. 
On the other hand, the matter is relatively of super- 
lative importance and calls for some immediate 
steps, independently, at any rate in the first instance, 
if necessary, of any existing committee. 


THE past week has produced quite 
a crop of speeches from Ministers 
and other leaders respecting the 
coming problems of trade and in- 
«lustry. Mr. Long, the Secretary for the Colonies, as 
a guest of the British Empire Producers’ Organisa- 
tion at the Savoy Hotel, has referred to the vastness 
and the varied character of our Empire resources 
and the need for business men to play a greater part, 
and “politicians?” a smaller part—but both working 
in co-operation—if those resources are to be deve- 
loped and utilised in the common-sense interests of 
the people of the Empire. Mr. Robert Rodgers, 
the Canadian Minister of Public Works, has urged 
a policy of trade preparedness so that, on the sign- 


The Policy 
of Empire. 


ing of Peace, we shall not suffer from the lack of 
trade munitions as we had suffered at the beginning 
of the war from the want of war munitions. Sir 
Albert Stanley, as President of the Board of Trade, 
has reminded us, in a speech at the Aldwych Club, 
that if some of our past methods of doing business are 
not ‘‘scrapped,”’ we shall fail to hold our place in the 
front rank of business countries. The enemy pen- 
tration policy—a serious fact that we had so long 
mistakenly tolerated—must not be allowed to con- 
tinue, for this was a commercial era in which the 
eficient conduct of our great industries was vital 
to our welfare. Sir Albert, like the speakers already 
mentioned, dwelt upon Empire resources, and ex- 
pressed the conviction that it was the duty of the 
Government to see that those resources were pro- 
perly exploited. The workman must do his best 
in return for a day’s wage, but the employer also 
must do likewise. We must profit, too, by the ex- 
perience of other countries, and if it was found that 
small undertakings could not exist in competition 
with the great. foreign combinations, we must adapt 
our methods to meet that form of competition. Our 
industries must be carried on as efficiently as those 
of our foreign competitors, and we must bé able 
to produce manufactured products at a price that 
would compare with theirs; if not, how could we 
hope to stand up against them? Lord Northcliffe fol- 
lowed with the advice, which is so familiar to the 
electrical industry, that concentration or combina- 
tion in place of small and scattered businesses has 
been proved by the war to be one of the essential 
things for the coming days. Mr. H. Samuel, M.P.. 
has been speaking on the reorganisation of the 
Empire, and showing the need that exists for an 
Imperial Executive which should initiate policy for 
the Empire as a whole. Lord Rothschild followed 
Mr. Samuel with a reference to the parts of the 
population that are not now represented in Parlia- 
ment, and to the wisdom of having their views some- 
how represented. All of the foregoing matters will 


e be recognised as being very closely related to engi- 


neering and industrial affairs. They unitedly serve 
to emphasise the truth of what has now been said 
so many times, and in so many ways, namely, that 
our real interests as a people, whether as capitalists 
or workers, will be best served by a far-seeing Im- 
perial development policy, by the use of modernised 
industrial and tommercial methods, and by a more 
adequate representation of industrial affairs in the 
Councils of the Empire. How strikingly similar to. 
the policy which Mr. Hughes, the Prime Minister 
of Australia, energetically and forcefully elaborated 
before so many audiences here on the occasion of 
his memorable visit! The present War Cabinet hds 
unanimously pledged itself to an Imperial preferen- 
tial trade policy which shall show regard for our 
Allies, and shall not increase the cost of food, after 
the war. Mr. Lloyd George and Mr. Bonar Law 
have cleared the air by their definite statements on 
this subject during the past week. Surely our 
leaders are progressing in the direction of a con- 
crete policy of great promise! 


Tue excellent address of Mr. 


Employers Michael Longridge to the Institu- 
and tion of Mechanical Engineers, which 
Employed. we abstract elsewhere in this issue. 


deserves special mention in connec- 
_tion with the speeches to which we have referred 
above, for it not only anticipated them in many res- 
pects, but also was characterised by candour and 
courage which compel our admiration. The Presi- 
dent fearlessly pointed out the faults of both mas- 
ters and men, and also put forward views upon the 
necessity of reform in education and in organisa- 
tion, which we commend to the attention of our 
readers, regretting/ only, that; we have not space to 
reproduce the address in ‘full, 
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THE BRITISH WESTINGHOUSE CO.'S WORKS, 
MANCHESTER. 


Visit OF COLONIAL REPRESENTATIVES. 
Ox the 21st and 23rd ult. the representatives from the 
Oversea Dominions (including the Right Hon. Sir Robert 
Borden, the Right Hon. William F. Massey, and ‘the Right 
Hon. Sir Edward P. Morris) and the Empire of India (in- 
cluding the Maharajah of Bikaner, Sir James S. Meston, 


The diversified character of the manufactures of the 
company was well illustrated by the exhibits displayed. 
Apart from special orders, on which a large amount of | 
work is being done, the company’s products at the present 
time include steam turbines, turbo-blowers and compressors, 
condensers, pumps, vertical and horizontal gas engines, 
Diesel engines, and electrical machinery of all kinds, 
including traction equipment for railways and tramways, 
electric locomotives, transformers, switchgear, control 
gear, meters and instruments for all purposes, motor-car - 
magnetos, and accessories for lighting, heating, cooking, and 
general power purposes. 

| The range of sizes manufactured was 
amply illustrated in turbines for turbo- 
generators, ranging from = 15,000-Kw. 
capacity for electricity supply under- 
takings down to 100-Kw. sets for ship 
lighting. In another department, motor 
armatures of 7,500 H.P. to 15,000 H.P. 
were placed next to a motor armature 
having a capacity of 3s H.P. Similarly, 
a shaft belonging to a fan motor, weigh- 
ing less than 4 0z., was placed alongside 
of a shaft of approximately 20 tons 
weight, belonging to .a 15,000-H.P. 
rolling-mill motor, which we illustrate 
herewith. 


DE RSE SNe The company have a school in the 
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Fig. 1.—GRroup oF CEILING FAN Motors. 


Sir Satyindra Prassana Sinha, and Sir James R. Dunlop 
Smith) paid a visit to the British Westinghouse Co.’s Works 
at Manchester. | 

The works occupy 160 acres in Trafford Park, of which 
approximately 40 acres are roofed in. Building operations 
were commenced in the year 1901, the manufacture of 
goods commenced early in 1902, and since then the 
volume of business done by the company has steadily and 
progressively increased. Extensions of buildings were made 
from time to time, and further extensions are now in 

CEB. 
The whole of the works are now engaged at the highest 
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Fic.-2.—BKARING AND BEARING HOUSING oF 15,000-Ħm.P. ROLLING-MILL MOTOR. 


pressure, the number of employés being over 10,000. Tn- 
cluded in this aggregate are a large number of women 
workers, and it is interesting to note that these total 
approximately 2,500 more than in pre-war times. The 
women wear neat khaki overalls, and are engaged in 
nearly all departments of the works. A number of special 
canteens have been provided for their use, and their general 
welfare is specially cared for by a ‘“ Lady Superintendent 
of Women Workers.” 

Over 2,600 men have left the company’s employ since the 
outbreak of war to join the Colours, and of these about 
200 have given their lives for their country. 


“ 


works for the instruction of apprentices. 
Two grades of apprentices are accepted— 
one consisting of graduates in engineer- 
ing, and other technically-trained men. 


` who are allowed to take a two or three years’ course 


of a varied character in the shops, testing departments, 
and offices; while the other consists of boys who enter 
the works between the ages of 14 and 16 years, and 
remain until they are 21. During this time, the boys 
are given experience in various departments of the 
shops, and also provided with instruction in the Works 
Trade School. The whole of the lecturing work is under- 
taken by members of the company’s staff, the lecturers 
numbering about 40 in all. 

An interesting development due to existing conditions 
has been the attempt suitably to train educated women to 


FIG. 3.—ARBMATURE OF 15,000-H.P. MOTOR. 


enable them to fill posts of intermediate responsibility in 
the company’s office staff. 

The Westinghouse Co. has now direct representatives all 
over the world, and under normal conditions does an 
enormous volume of export business, in addition to that for 
home trade. We reproduce a number of photographs of 
some of the interesting exhibits that were shown to the 
visitors. 

Fig. 1 represents a group o& motors for ceiling fans, part 
of orders for 2,000 of these machines for use in British 
military hospitals in Mesopotamia. 

Fig. 2 shows ‘the bearing and bearing housing for the 
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shaft of a rolling-mgill motor of 15,000 H.P,, fig. 4 the shaft, 
aud fig. 3 one of the two D.C. armatures that will be mounted 
on the shaft of this motor. 


- Fig. 5 shows two of three ship-lighting sets just 
completed for Messrs. Harland & Wolff, Ltd. These 
sets consist of impulse-type back-pressure steam tur- 
bines, driving the generators at a speed of 3,000 R.P.M. 
at a continuous output of 125 Kw., 400/450 volts, when 
supplied with steam at 150 Ib. gauge and exhausting into 
5 lb. gauge back-pressure. The generators are compound 
wound, and are supplied with static balancers to be suitable 


of electric power companies at work. It was high time that 
the public should recognise that electric power had become 
a prime necessity, and that, therefore, the rights of indivi- 
duals or of private property could no longer be allowed to 
stand in the way of its distribution. The getting of the ap- 
proval of the Board of Trade would be valuable, because the 
fact that they had to go to the Board would in itself prevent 
supply companies from making unreasonable demands, and 
would meet the objection of the public to facilities being 
granted to private companies which were making dividends. 
“It was rather hard to expect replies within a month in the 
cases of small public bodies, the members of which lived in 
scattered localities, and did not often meet. He thought also 
that colliery companies could not expect to be able to run 
their machinery to the very last gasp 
and then to find an electrical authority 
20 miles away able to link them up 
within a month. He was glad to see 
that the author proposed a tribunal on 
which there should be no lawyers. Time 
and cost would be saved to a very con- 
siderable extent thereby. The mere 
knowledge that compulsory powers 
existed would have the effect of making 
the application of such powers un- 
necessary except in special cases. The 
Post Office had not yet had occasion 
to go to the Courts, but they had un- 
questionably had cases where unreason- 
able demands had heen disposed of with- 
out trouble because the other side hesi- 
tated to make public the terms which 
they had required for facilities which. 
though they would be valuable in the 
public interest, it would have cost them 
nothing to concede, and the knowledge 
that they would have to go and justify 
such terms had certainly resulted in 


Fic. 4.—SHAFT FOR ROLLING-MILL Motor. 


for supplying energy to a three-wire circuit. The machines 
are fitted with the Westinghouse patent radial type of 
commutator, which ensures good contact between brushes 
and commutator, independently of cross-axial vibration, and 
with small pressure between the contact surfaces, thereby 
reducing the wear of both brushes and commutator to a 
negligible amount, 


WAYLEAVES. 
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Mr. C. VERNIER’S paper on ‘‘ Wayleaves’’ was read and dis- 
«cussed at a meeting of the YORKSHIRE LOCAL SECTION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS at Leeds on April 25th. 

Mr. W. B. Woopgouse said he was rather restricted in 
discussing the question, because he was serving on commit- 
tees which were dealing with this matter. One of these 
bodies had already given evidence before 
a Board of Trade Committee as to the 
necessity for compulsory powers for 
wayleaves, and no doubt would give 
evidence before the new committee. He 
thought that the feeling was that the 
question of wayleaves should be re- 
ferred to a tribunal set up to deal with 
all matters of electricity supply. If 
they were to get compulsory powers it 
was most essential that they should 
make the public appreciate the fact that 
they were only asking for what was 
reasonable. His own experience of ob- 
faining local authority consents and 
wayleaves had been very much like that 
of the author. A case in which compul- 
sory powers were necessary for under- 
ground mains was that of streets dedi- 
cated to the public, but not taken over 
by the local authority. In recent years 
a large number of Gas Acts had con- 
tained a provision that, in such cases, 
the undertakers might lay gas pipes to 
supply the houses in such streets. It wasa 
very valuable power, and just as neces- 
sary in relation to electricity as to gas. 

Mr. T. B. JOHNSON said there was 
one strong ground of claim for -better 
powers which was not mentioned in the 
paper, and that was the enormous improvement which there 
would be in the atmosphere when they got a large extension 
of electrical power. No one who compared the conditions 
and the atmosphere in Newcastle 20 years ago with that of 
to-day could fail to realise the difference owMg to the number 
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their withdrawal. He had no doubt 
that the electrical companies would have 
a similar experience if they had the 
help of such powers. 

Mr. W. H. Brown said that, from conversations which he 
had had with factory owners and others, he found that 
there was a disposition to object to let overhead wires run 
over their property on the ground that it might benefit their 
neighbours who might, perhaps, be in competition with them 
in business. Good might be done through such assemblies as 
the chambers of commerce inducing people to see the national 
bearing of the matter of wayleaves. 

Mr. W. LanG said that there would always be trouble in 
approaching people unless they remembered the point of view 
of the owner also. There was need to educate their way- 
leaves men how to go about the matter; those would be inost 
successful who had the keenest appreciation of the human 
element. The question of compulsory powers for wayleaves 
had been forced upon the industry, and Mr. Vernier’s recom. 
mendations were very fair to all parties. i 

Mr. E. C. WaLuıs said it was high time that the rights of 
the private owner were limited. There was no country on 
earth where the rights of the private owner were more con- 
sidered than they were in the United Kingdom; but it must 
be declared that the rights of civilisation were higher. ‘hey 
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Fia. 5.—WESTINGHOUSE SHIP-LIGHTING SETS. 


did not want this country spoiled as some parts of Canada 
were, but compulsory powers, under proper restrictions, were 
a vital necessity. . 

Mr. VERNIER said it- was generally agreed that compulsory 
powers were essential,.and the discussion seemed to tum 
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more particularly on the need of educating the public. With 
regard to the powers of gas companies in new streets, New- 
eastle had those powers. He had been very glad to hear 
irom Mr. Johnson that so far the powers acquired by the 
Post Office last year had had a satisfactory result, and that 
people would not come into court and state their terms. He 
was quite convinced that if people had to stand in broad day- 
light and make a statement of what they considered to be a 
reasonable rent they never would dare to do it in many cases. 
He did not think it was possible at all to contemplate any 
electricity supply undertaker having the right which the 
Post Office had. The Postmaster-General, of course, had 
executive power, but the supply undertaker had not, though 
the President of the Board of Trade could act for him, and 
it would be hopeless for them to try to get past the Board 
of Trade, for Parliament would never entertain the idea. 
With regard to the suggestion that the period of a month 
was a short time for the reply from the private landowner, 
in the case of powers for breaking up streets scheduled in a 
provisional order under the Electric Lighting Acts the land- 
ewner was expected ‘to give an answer within three weeks if 
he wished to go to arbitration. The non-statutory undertaker 
was not subject to any Board of Trade regulation at all until 
the Board of Trade served him with a notice, and, as a rule, 
they did not do that until some accident happened, or the. 
Postinaster-General wanted something done which he could 
not ges done; so that many of these lines did not comply 
with Board of Trade regulations, and that was very unfair 
to statutory undertakers, because the workmanship was often 
indifferent, and the position was that, after an accident hap- 
pened, the Board of Trade had to make a, regulation to 


prevent a similar accident, and then the statutory under- - 


taker got it; so that the position was not at all satisfactory. 
The people who needed educating were the landowners, who 
were, perhaps, not largely on the chambers of commerce; 
still, perhaps something might be done through those 
ehambers from the publicity point of view. There was a 
great lack of information amongst the public about the regu- 
lation of public undertakings. Such undertakings were regu- 
lated by the State, and could not make unlimited profits. 
They were given a-reasonable return on their capital. Take 
@ company working under a provisional order. Maximum 
prices were scheduled, and the Board of Trade could revise 
these periodically. If the undertaking proved to be a gold 
mine, the local authority could purchase it. The Board .of 
Trade, the public, and the consumer alike had a fair hold 
on the undertaking. In the case of power companies, the 
dividends were restricted to 8 per cent. If the price charged 
fell below the rate scheduled in the Order by 13 per cent. 
the dividend could be increased by a quarter of 1 per cent. 
These scheduled prices were subject to alteration under cer- 
tain conditions. The only difference was that power com- 
pany undertakings could not be purehased by local authori- 
ties. Any earnings which might be more than 8 per cent. 
had to be divided between the consumers and the share- 
holders. When there were companies of that sort under 
State control they should have all the privileges of the State 


undertaking, whether they were owned by the State or put: 


into the hands of a company with suitable regulation. In 
either case the public interests demanded that the service 
should be given. If.the public interest suffered because the 
company was looked upon as making a profit, it was funda- 
mentally wrong to give these powers to the company. If 
the Post Office could get compulsory powers there was no 
reason why the company should not also get compulsory 
powers, because it should rank exactly on the same footing 
as a State undertaking. Overhead lines should be reserved 
for the most important transmission or trunk mains. The 
little overhead lines for distributing purposes were not worth 
putting un, when they considered the maintenance and 
repairs. _Thouch they might save something in the early 
development of a district by putting up overhead wires for 

w-pressure distribution, the day was bound to come when 
the district had grown so much that the overhead lines would 
have to be taken down and put underground. Trunk mains 
were hot so numerous, and they had to be run well away 
from towns and villages for reasons of safety, and he thought 
that powers for them should have the first claim, at any rate. 
He attached considerable importance to being able to run 
wnderground mains across country. He had done this in 
eases in which it had saved a good deal. | 


Council of American Engineering Societies.—At the 
annual convention of the American Institute of Electrical Engi- 
neers in 1913, Dr. W. McClellan presented a suggestion for the 
engineering profession to form a national body representative in 
ite membership of all national engineering societies. 

An organisation such as was then outlined is now in process of 
formation, and was referred to by President Buck, of the American 
Institute of Electrical Engineers, at a recent convention of that 
body. The functions of this Engineering Council are to provide 
for convenient co-operation between engineering societies for the 
proper consideration of questions of general interest to engineers 
and to the public, and to provide the means for united action on 
questions of common concern to engineers. Preliminary meetings 
have already been held, and a tentative set of by-laws drawn up.— 
Electrical World. 


CORRESPONDENCE. 


Letters received by ws after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


Electric Vehicles. 


At the risk of repeating oft expressed views, may I be 
allowed to point out what I think are the chief obstacles to 
the speedy evolution of the electric vehicle? They are :— 

1. Want in standardisation of battery, both in size, means 
of connecting, capacity, and voltage. 

2. A national company to own all batteries and charge them. 

Imagine the above to have been realised. Well, mine 18 
a big car; I take on three standard batteries at Avonmouth 
which, are connected in parallel by being merely placed in 
position (the petrol can); I change them at Birmingham, 
again at Huddersfield, and finally reach Newcastle.. Now as 
paré of the equipment of my car, but belonging to, or ap- 
proved by, the supply company, I have a meter which was 
read at Birmingham and Huddersfield, and the readings sent 
to the central office, fromm which I eventually receive my 
weekly or monthly account, according to my standing with 
regard to credit. 

Also as part of the equipment, there should be a loose- 
handle sealed circuit-breaker for the protection of the battery. 
This should be supplied by the company, a small rental being 
charged. Under the present system, or want of system, 
imagine the difficulty of charging at a reasonably low rate 
seven or eight batteries of different voltages and charging 
rates at the same time, whilst the cars are waiting. 

Finally, I ask what would be the position of the petrol car 
to-day if there were seven or eight widely different kinds of 
petrol, and as many sizes of cans to carry it in? 


E. F. Rowley. 
Avonmouth, April 27th, 1917. 
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Central Station Employés. 


[We were recently asked by a correspondent whether all 
central-station and sub-station workers are entitled to the 
5s. increase granted by the Ministry of Munitions. It 
so, whether it was compulsory that it should be. paid. 
Further, whether they are entitled to the 3s. granted to 
engineering workers last October. We have received the 
following communication on the matter from Mr. W. J 
Ebben, the hon. general secretary of the Association of Elec- 
trical Station Engineers :—] ‘ _ 

The 5s. increase referred to was not granted by the Ministry 
of Munitions, but is the result of a decision of the Committee 
on Production given in settlement of a demand by the Fede- 
ration of Engineering and Shipbuilding Trades made to the 
Engineering Employers’ Federation for increased wages. The 
electricity supply authorities are not represented in the Engi- 
neering Employers’ Federation. The decision applies to the 
members of the various trade unions affiliated to the Federa- 
tion of Engineering and Shipbuilding Trades, and a number 
of electrical station employés of various grades are members 
of the Electrical Trades’ Union, the Amalgamated Society of 
Engineers, and one or two other unions who are members 
of the Federation. 

I believe there is a clause in the decision which deals with 
men employed outside the generally recognised engineering 
trades, and the question whether in these cases the 5s. in- 
crease should be paid will be settled by the Committee on 
Production. 

It cannot be said that it is compulsory that the 5s. or the 
3s. bę paid to sub-station and central-station workers, but 
they are quite at liberty to apply to their employers for it, 
and, failing a satisfactory result, they can appeal through 
their organisations to the Committee on Production, if they 
are members of an organisation; if not ——? A total of 12s. 
has been obtained by the Federation. 

A few lines on the present position of the Association of 
Electrical Station Engineers with regard to the various in- 
creases in wages that have taken place in the engineering 
industry may be of interest. The A.E.S.E. for the last year 
has been inactive, perhaps owing to the inactivity of the 
members, and, again, owing to the various officials being more 
occupied with their businesses than with the A.E.S.E. The 
official A.E.S.E. work has to be done in spare time, and 
there is very little spare time nowadays. The present in- 
active position of the A.E.S.E. is the result of the apathy 


‘of station engineers as a class; they wanted an organisation, 


and the members generally tied the hands of their own com- 
mittees at the beginning. The members of the Association 
were dead against trade unionism or any affiliation to any 
federations,.and now they want a 5s. rise. . 
The writer still vividly remembers the horror and the in- 
dignation when he seconded an amendment which was pro- 
posed by a member of the Electrical Trades’ Union at a 
meeting of electrical employers and employés in London some 
years ago. This was the only time the London chief elec- 
trical engineers really took the A.B.S.EJ seriously. As soon 
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as the general committee and members severed all connec- 
tion and correspondence with the E.T.U., the London chief 
station engineers, being clever and far-seeing men, ignored 
the A.E.S.E. members, and have done so ever since, because 
they knew they had nothing to fear. A new era is fast 
approaching when every man outside an organisation will 
have to review his position; employers are fast seeing that 
it is better to deal with an organisation of employés than 
with individuals. 

Conditions in the engineering industry are rapidly changing, 
and the organisations want all the men of high intelligence 
and good education, some of the men who have been stand- 
ing aloof. There is the nucleus of an organisation in exist- 
ence to amalgamate the metal and engineering trades with 
the ultimate idea of the workers taking part control of the 
industry. It is an idea that will grow. 

Electrical engineers must take an interest in the general 
condition of the electrical industry at all times, and not at 
the moment when somebody else gets a 5s. rise. They must 
read; they must work; and they must organise. Trade Union- 
ism to-day means something different to what it did two 
years ago. The lawyers, the doctors, and the electrical station 
managers, are highly organised, and employers expect their 
employés to organise; it tends to peace and better conditions. 
Electrical engineers are being roused by other trades going 
ahead of them. Station engineers are thinking, and when 
they think the future looks to me much brighter. 

Organise and improve the electrical industry, and the elec- 
trical industry will improve you! 


W. J. Ebben. 
Hon. Secretary, A.E.S.E. 
26, Little Park Gardens, Enfield. i 


Ekctrically-Operated Valves for Internal-Combastion 
Engines. 


I have read the interesting description of the valve arrange- 
ment of Mr. Jos. C. Youngblood, of Atwood, U.S.A., and beg 
respectfully to point out that this method of operating the 
large valves of high-powered marine, locomotive, and indus- 
trial internal-combustion engines was embodied in my designs 
of ‘‘ Paragon ” cycle engines in connection with my electrical 
ship propulsion system, and my locomotives, and also that this 
type of efficient valve operation and control was embodied in 
the designs of the 4,000-m.P. units which I proposed in my 
large “County of London gas-generated electrical power 
supply scheme ” in 1914. 

The first mention of the merits of this method of timing 
and control was in connection with my paper on " Internal- 
combustion Engines,’’ read before the Institute of+ Marine 
Engineers, at the Engineering Exhibition, on Saturday, Sep- 
tember 17th, 1910. 

There is no question as to the economies that can be 
effected, and in my opinion it is essential in the coming 
Jarge-powered internal-combustion motors that ** electrically- 
operated ” valves, &c., be employed, for dozens of good com- 
mercial reasons. : 


William P. Dartnall, 


. M.I.Mar.E., M.I.Loco.E. 
London, N., April 30th, 1917. 


P.S.—The valves were to be pulled off their seats with 
highly efficient variable control, got by no other method so 
effectively as by ‘' electromagnetic power.''—W.P.D, 


The I.E.E. Nominations. 


A very strong effort is being made to further the claims of 
Mr. G. W. Partridge as one of the Vice-Presidents in the 
forthcoming election of the Institution of Electrical Engi- 
neers. | 

Many of us who have been associated with electrical engi- 
neering for the last quarter of a century have very clearly 
appreciated Mr. Partridge’s services. His electrical attain- 
ments are well known. He has been associated for years 
with one of the pioneer high-tension systems, and obviously 
pose sies unusual knowledge of the public service of electric 
supply. 

_As chief engineer of the London Electric Supply Corpora- 
tion he has been deeply concerned in the latest developments 
of electrical machinery, and as his company supplies electrical 
energy for the London, Brighton & South Coast electrified 
line, which is one of the few lines in Europe operated on a 
single-phase system, it is clear that he is in closest touch with 
the modern developments of electric traction. 

As far as the Institution is concerned, Mr. Partridge has 
the advantage of having been twice on the Council, and in 


consequence is in touch with the questions affecting the in- 


dustry that are likely to come before the Council during the 
two or three critical years that are approaching. 


Member. 


` university education for the million ” was “ most 


THE ENGINEERING INDUSTRY. 


In his presidential address to the INSTITUTION OF MBCHAMICAL 
ENGINEERS on April 20th, Mr. MICHAgL LONGRIDGE said that 
the war had taught us many things, but none more clearly 
than the importance of our engineering industry, upon which 
we depended for victory to-day, and for security and pros 
perity to-morrow. Action was urgently necessary to avert 
its loss after the war, and to regain the pre-eminence which 
British manufacturers had lost. Reviewing the advantageous 
conditions under which mechanical engineering had deve- 
loped in this country in the past, he pointed out that the 
mechanical engineer, though a trustee for the Empire, and 
responsible for the transformation of the nation from an agri- 
cultural and practically self-supporting nation into @ manu- 
facturing community dependent for its existence upon Im- 
ported food, had not invoked the aid of science or caréd for 
the welfare of the thousands of employés, nor had he given 
the latter a fair share of the profits of his business. There 
was a time when Lancashire was supreme beyond dispute in 
the engine-building trade, but at the Paris Exhibition im 
1900 Mr. Longridge discovered that the Continental engines 
excelled in appearance and detail any he had ever seen, and 
presented a startling contrast with the inferior exhibits of 
British manufacturers. Nevertheless, the Exhibition failed 
to produce any important changes in the practice of Britieh 
engine-building firms, for the men in authority were trained 
exclusively in the shops, and men provided with technical 
training had not yet acquired any effective influence on cur- 
rent engineering practice. Consequently, when repeated loss 
of orders forced British engineers to recognise the estimation 
in which Continental work was held by customers, foreign 
draughtsmen were employed and foreign designs adopted. 
while foreign-built engines were purchased and erected even 
in Lancashire itself. In the meantime, famous British engi- 
neering firms were being wound up. In some cases the in- 
ducement to buy abroad was lower price, or earlier delivery, 
but in most it was a guaranteed rate of steam consumption 
which could not be obtained at home, though it should have 
been. Most other branches of mechanical engineering had 
suffered more or less from foreign competition, due partly 
to inefficient technical education, lack of trade organisation, 
and the policy of the trade unions. , 

In the early days of the Institution most engineers were 
trained entirely in the shops. Theoretical knowledge was an- 
called for, and even held to be antagonistic to practical suc- 
cess. There was no supply of scientific engineers, 
because there was no demand, and partly because the places 
where a man could study the theoretical side of his profes 
sion were few and far between. l 

The foundation of the City and Guilds Central College in 
1880 marked the first public recognition of the need of some- 
thing more than office or workshop training for the engineer. 
In 1890 the transfer of the control of technical education from 
the school boards to the local authorities initiated a vast 
expenditure on technical schools of all ranks, and was fol- 
lowed by the provision of engineering courses in most of the 
older, as well as the new, universities; but the problem had 
not been solved. The functions of the engineer and the 
craftsman were entirely different, and their training must 
be different also; moreover, differentiation was needed in the 
training of the various classes of engineers and workmen, and 
the lack of differentiation seemed to be one cause of the in- 
efficiency of our technical education relatively to its eost; 
another was the insufticient preparation of those entering the 
technical schools. The education available for the higher 
ranks seemed fairly satisfactory, but many men of high 
mental qualities were unable to assimilate much book learn- 
ing, and it was a mistake to force them through the same 
collegiate course as men of different mentality. Further, the 
obstinacy of Oxford and Cambridge Universities in retaining 
Greek as a compulsory subject in their examinations reacted 
upon the public schools, and was a serious handicap on 
who, intending to deal with the concrete rather than the 
abstract in their future lives, yet wished to find their level 
in the social life and moral discipline of these two aniver- 
sities. 

The education provided for the workmen, on the other 
hand, both general and technical, was most unsatisfactory. 
Trade apprentices seldom bad opportunities for learning other 

an at evening classes. In parts of Scotland parente and 
employers were compelled to send young people to continua- 
tion schools during working hours, between the agea of 14 
and 17 years; in some large works in England promising 
boys were allowed to spend some of their working hours at 
technical schools without loss of time or pay, and in others 
technical instruction was given in the works, but lack of 
co-operation prevented such arrangements from becomin 
general. Yet the workman must have better education, an 
either the age for leaving school must be raised or some 
scheme devised for combining technical instruction in the 
works with general instruction in the schools in -working 
hours. Technical colleges of University rank should: provide 
courses for desigmers and managers, admitting only those 
capable of profiting by the teaching. The idea of “free 


nonsense.” Senior ‘and junior technical schodls should amni- 
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larly have separate courses for foremen and for those likely 
to remain manual workers. The work should be coordinated 
between the secondary schools and technical schools or col- 
leges, and a uniform system of adequate scholarships should 
be established. si 

Passing on to the subject of organisation, or the lack of it, 
Mr. Longridge said that the work of the consulting engineer 
was decreasing in importance, and he would become rather 
an inspector than a designer as wen of science and high tech- 
nical ability assumed their proper places in works. Manu- 
facturers, however, should give their customers more precise 
and detailed information about their products. They would 
benefit by the interchange of ideas, secrecy being folly—the 
secret of success in mechanical engineering nowadays lay in 
quality and workmanship, not in drawings. 

Workshop organisation had not received sufficient atten- 
tion here; unorganised shops would be driven out by those 
in which scientific management prevailed, and the endeavour 
was made to get the workman to regard his work more as 
a problem to be solved than as a task to be got through. 
Not only on the manufacturing side, but also in the commer- 
cial department organisation was inadequate; each firm had 
its own agents, many of therm without engineering know- 
ledge, instead of central selling agencies, and the position of 
a commercial representative was too uncomfortable to attract 
the right class of men. For foreign representatives, ‘cultivated 
men with expert knowledge, the social equals or superiors of 
those with whom they dealt, were necessary; small firms 
could not-afford to employ such men, or to keep their machi- 
nery up to.date, or to obtain scientific assistance, and some 
kind of combination or co-operation seemed very desirable, 
as had occurred in other trades and in other countries. 
Mechanical engineering should be represented by a powerful 
body, such as the British Engineering Association and the 
B.E.A.M.A.; in these associations might be found the com- 
ponents of a_practical and effective scheme for the organisa- 
tion of the British engineering industry, and Mr. Longridge 
sketched the outlines of such an organisation, together with 
a similar scheme for the men, the two following parallel 
lines from the manufacturers and the shop stewards respec- 
tively up to the Minister of Industry and Commerce, who 
did not as yet exist, but might be developed from the Minister 
of Labour. | 

Turning to the relations between employers and employed, 
and the negotiation of a treaty to secure a lasting peace 
hetween them, upon which the future of the British Empire 
depended, Mr. Longridge referred to the Government pledge 
to restore alk the Trade Union rules and customs which had 

abrogated for the duration of the war, and said he 
hoped the Trade Unions would have learnt, before the war 
ended, that a policy of limitation of output and earnings was 
a8 injurious to the workman as to his country, and would: 
ultimately ruin both. Competition with other nations was 
Impossible under such conditions. But if the unions volun- 
tarily gave up their restrictive system we were bound to give 
them some acceptable equivalent, and he welcomed the report 
that conferences were being held between representatives of 
both parties with a view to the negotiation of a treaty of 
industrial peace. He advocated a spirit of sympathy and 
great forbearance; if the policy of the men had aroused 
indignation, the employers themselves were not’ free from 
blame. Reviewing the history of a hundred years’ warfare 
between employers and emploved, he pointed out the hard 
conditions which oppressed the workman in 1817, and the 


injustice meted out to him by Acts of Parliament, whence - 


arose the intolerance and selfish economic policy of the 
Unions, l 

Limitation of output and objections to piece-wark were 
partly due to the short-sighted policy of the employers in 
cutting piece-work rates, so that a workman’s earnings were 
lumited by precedent; the fear of unemployment also prompted 
the workman to limit output, lest the market should be 
glutted, a delusion which could only be removed by educa- 
tion. It was necessary to convince the workers by experi- 
ence that piece-work, co-partnery, and large output were to 
their advantage, and that only by putting the best machinery 
to the best use could high wages, relatively to the cost of 
living, be maintained: As the Prime Minister recently 
pointed out, in connection with shipbuilding, wherever pay- 
ment by results had been adopted there had been an increase 
in the output of 20 to 40 per cent.: it involved an under- 
taking on the part of the employer that if large wages were 
made by men as a result of special effort, no advantage must 


be taken of that to reduce the rates—that had been the great 
folly of the past. 


Another question that would have to be considered was the - 


length of the working day ; it might be possible, if the unions 
allowed the men to do their best, to adopt an eight-hour day, 


but in the engineering trade standing charges and interest | 


on cost of machinery amounted to several times the wages 
bill, and ran on while works were standing idle. Would it 
possible to introduce a two-shift day, changing over once 


a erinight?. 
The three great disputes in the engineering trades arose 
out of the qualification of men to work machines, hours of 


work, and limitation of output; in the first and last public 
eeptiment and right were with the masters, who won, in the 
second with the men, who won. He believed there was a 


power that worked unceasingly through right and wrong to 
weave the tangled web of anarchy into the pattern of an 
ordered life, and that these ephemeral troubles were but 
means that it employed to lead both sides to a right concep- 
tion of their duties to each other. That this enlightenment 
would come was sure; the ignorance of men, their prejudices 
and their greed, alone postponed ita advent. If they could 
bury strife, suspicion, and ill-will, the ideal of industrial life 
would be in sight. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT, 


Readers are invited to submit particulars of new or improred 
devices and apparatus, which will be published if considered of 
sufficient interest, 


A Large Spinning. 


The accompanying illustration shows a special spinning in course 
of production, one of a large quantity which have recently been 
supplied to an important Government contract by the BENJAMIN 
ELECTRIC, LTD., of 14, Rosebery Avenue, E.C. Finished spinnings 
will be noticed in the foreground and middle of the picture. 
These were spun in aluminium from blanks 42 in. in diameter, of 
18 gauge metal, the finished spinning measuring 31 in. in diameter 
and 164 in. in depth. 


Fig. 1.—A LARGE SPINNING. 


This is only one example of the widely varied types of spinning 
produced at the Rosebery Avenue Works, where a complete metal- 


' spinning plant is installed capable of turning out all classes of 


spinning work, especially that of an unusual or novel character. 
In this category the company’s past achievements guarantee their 
ability to produce successful results. 


Siluminite: a New. Insulator. 


The essential qualities of a perfect insulatiny material are high 
electrical resistance, high dielectric strength, high tensile and com- 
pression strength, immunity from attack by acids, alkalis, and oils. 
that it shall be-easy to mould and to machine, and able to with- 
stand exposure to high and low temperatures, that it shall be non- 
hygroscopic and waterproof, and that it shall be cheap. There are 
numerous varieties of insulators which possess some or other 
of these qualities, but none which answer to them all. Perhaps 
it would be too much to expect that perfection should be attained 
in this world, but it. is right to aim at the ideal and to strive to 
attain it. We therefore accord a hearty welcome to a new insulating 
material introduced by the SILUMINITE INSULATOR Co., LTD.. of 
The Green, Southall, which posseases a remarkably large proportion 
of the qualities above scheduled. 

We have been favoured with some samples of Siluminite in the 
forms of rod, sheet, tube, and moulded insulators, and have sub- 
mitted them to such mechanical tests as are at our disposal. The 
material is a hard black substance. ringing like slate, but of far 
greater strength ; it can be sawn, filed, drilled, tapped, turned, and 
polished with ease, and can be moulded to any shape in the course 
of manufacture, but not afterwards. It is not softened by heat 
(it is subjected to a temperature of more than 600° F., at the 
makers’ works) and is not brittle. Immersion in oil or caustic 
alkali, or boiling water, leaves it unchanged, and it is non- 
hygroscopic. It possesses high dielectric strength, this being 
between 10,000 and 13,000 volts per mm. as tested by the National 
Physical Laboratory. Its structure is homogeneous and dense, the 
weight of a square foot } in. thick being 2'4 lb. The substances 
with which it will moat directly compete are porcelain, glass, mica, 
fibre, ebonite, wood, slate, marble, and moulded compounds. 
While Siluminite possesses most of the qualities of these 
materials, it excels in respect of its mechanical strength ; this fact 
is illustrated by the following statement of tests made by Mr. E. T. 
Brook, of the Metropolitan District Railway, on tramway and 
railway insulators :— : 

“No. 1. Siluminite L.C.C.-pattern Insulator.—This insulator 
was fixed in a frame, and, by means-of-a hydraulic ram, the pin 
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was drawn. With a pressure of 36 tons, the Siluminite broke 
“away inside the outer casing and the pin commenced to draw. 

“No. 2. Porcelain L.€.C.-pattern  Insulator.—This insulator 
was subjected to a similar test us No. 1, and at a pressure of 
6'7 tons, the porcelain broke away, and the pin pulled out. 

“ No, 3. Siluminite Negative Rail Insulator.—A crushing-strain 
test was made on a third rail insulator 34 in. high, 43 in. diameter 
inside the petticoat, and at 50 tons pressure the outer parts of the 
base broke away from the centre, but the centre remained solid. 

“ No. 4. Porcelain Negative Conductor Rail Insulator.—This was 
tested in a similar manner to No. 3 on the Siluminite insulator of 
the same pattern, with the following resulta:—At 89 tons 
pressure, the insulator cracked in two places about half-way 
through. At 18 tons pressure, the insulator split into a number 
of pieces. 

As regards the electrical properties of the material, the following 
tests were also made by Mr. Brook :— 

“No. 1. Siluminite Negative Rail Insulator.—At a pressure of 
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The Siluminite Insulator Co. are in the quoting list of the 
Ministry of Munitions and the Royal Dockyard, Woolwich, and 


Royal Air-Craft Factory, Farnborough; they are supplying, 
amongst other firms, the Igranic Electric Co., Ltd., the Solenoid 
Regulator Co., and the Midland Electric Manufacturing Co., Ltd. 

As regards the limitations of the material, it is not at present 
made in sheets thinner than } in., and it is not claimed that it is 
acid-proof. The numerous applications to which it can be put, in 
view of the foregoing description, need not be detailed to electrical 
readers, who will readily see that it offers a wide range of possi- 
bilities. And it is remarkably cheap. 


Combined Switch and Plug. 


Messrs. WARD & GOLDBTONE, of Sampson Works (Salford). 
Manchester, in connection with their recently issued list No. 103, 
describe the * Banquo ` interlocked plug and switch (fig. 7), which 
we gather has been extensively adopted by the trada_ It is snb- 
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SILUMINITE RAIL INSULATORS. 


28,900 volts this insulator flashed across from the cast-iron cap to 
the top of the base clip. 

“No. 2. Porcelain Negative Rail Inaulator.—At a pressure of 
28,100 volts this insulator flashed across at the same point as No: 1. 

“ These tests show that the flashing was due to surface leakage, 
and the fact that the base clip is pointed at the top.” 

The material was submitted for test to the National Physical 
Laboratory with satisfactory results, which we hope to publish 
shortly. 

Perhaps, however, the most convincing demonstration of the 
strength of Siluminite is its use for rail insulators without the aid 
of the usual iron cap. We illustrate herewith examples of their 
application on the Metropolitan District Railway, where they have 
been subjected to severe practical tests, and have been on the track 
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SYSTEM. 


since June of last year. The larger insulator weighs 81b., and is 
designed for use without the usual malleable cast-iron clip to hold 


the positive conductor rail ; the smaller insulator is also designed to - 


dispense entirely with the metal clip, and the negative conductor rail 
is simply laid in the seating on the top of the insulator. Figs. 2 and 
3 show the top and base of the former, and fig. 4 the latter type 
of insulator. An anchor insulator is also made for railway work. 

Passing to the other extreme, we understand that ignition plugs 
for motor-car engines, made of Siluminite, have successfully with- 
stood the high temperature of explosion for long periods without 
deterioration in any respect. 

In addition to the properties before mentioned. Siluminite is 
found to withstand the effects of lengthened exposure to an 
atmosphere highly charged with ozone, and orders are in hand for 
sheets of dielectric for the ozonisers of an underground electric 
railway ventilating system. 

Metal parts can be insulated by compressing Siluminite on to 
them in any desired shape or form, thus avoiding the cementing or 
screwing provess now necessary in most cases. The most notable 
instances are those of insulated bolts for transformers, and conduit. 
track, and overhead insulators for electric railways and tramways. 


a, Indicators or bells, relays, and push combinations; 
b, Local bell or indicator coils; e, Battery energising local 
bell circuit; f, Relay magnet coils; g, Line wire; k, Inter- 

ble eyebolt contact; 
R, Push button for breaking main circuit at signalling 
station; x, Battery supplying the normally closed main 


c Fia. 6.—DETAIcsS or G.E.C. MINE SIGNALLING 


stantial in design and of waterproof construction, consisting of an 

iron base, screwed for }-in. conduit, and fitted with a three-pin 

plug (one pin being fòr earthing). It has a carrying capacity of 

5 amperes ; the plug top piece is made of gun metal. and has a 

cord grip arranged to take cab-tire cable or the firm’s standard 

tough rubber flexible cable. The arrangement can be supplied h 

with a double-pole switch if desired. l 
We may add that Messrs. Ward & Goldstone list a number of 

patterns of plugs and switch-plugs adapted for domestic or factory 

use, 7 


A novel and interesting system of signalling on haulage roads in 


t 
Signalling in Collieries. | 
coal mines has been developed by the GENERAL ELECTRIC Co., ! 


Fic. 7.—" BANQUO” INTERLOCKED SwIros 
AND PLUG. 


Ltp., London, representing a distinct departure from c 
practice. The essential principle is the use of a circuit normy 
closed, the interruption of which causes the bell to ring—an it 
incorporated in some burglar alarms, &c., but entirely novel, 
believe. in the present connection. A single insulated line wire . 
used, which serves the purpose of a pull wire, and carries the’ 
operating current, which has a maximum value of 0°02 ampere at 
6 volts, and is therefore free from any possibility of causing 
ignition of explosive gases. The return is by earth ; but if an 
efficient earth cannot obtained, a bare wire ia run along the 
road for the return. The apparatus consists, in addition to the 
line and a battery of four Leclanché cells, of specially-designed 
mining-type bells and relays, and patent interrupters, which are 
fixed at intervals in the line. One of these interrupters is shown 
in-fig. 6; fig. 6 shows the interior of the device, and its connection 
with the bell and line. It will be seen that by pulling the line. 
the circuit is broken in the gas-tight interior of the interrupter. 
allowing the armature of the relay to fall hack and close the bell 
circuit. It isclaimed that sparking on the line wire is entirely elimi- 
nated. less battery power is required, signals can be given from 
any part of the line by simply pulling. the, line wire, the signals 
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are positive and unaffected by dirt, &c., on the wire, troubles on 
the line are avoided by the use of a single line wire, and the system 
is extremely simple. If the line wire is broken, the bells ring 
continuously, and thus call attention immediately to the fact ; if 
thé line wire is earthed, the fault is easily traced, as signals can be 
given up to the fault, but not beyond it. The system appears to 
possess marked advantages for use in fiery mines. 


“ Girder” Machine-Lighting Fitting. 


The great influence of ‘suitable illumination on the output of 
industrial works is daily becoming more widely recognised. No 
single factor plays a more important part in promoting efficiency 
in production, due very largely to the avoidance of eye strain and 
benefit to the general health of the operative. 

Messrs. DRAKE & GORHAM, LTD., 47, Spring Gardens. Man- 
chester, have recently introduced a special type of fitting suitable 
for engineering shop requirements and similar work, which is 
designed to fulfil the necessary requirements—i.e., to be strony 
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Fic. 8.—GIRDER FITTING ATTACHED TO DRILLING MACHINE. 
and rigid, yet flexible-and adjustable in any direction ; easily fixed 


toa machine, for instance, and to direct the light on to the work, 
while at the same time shielding the source of light from the eyes 


of the operator. 
Figs. 8 and 9 show the general construction of these fittings, in 
which ordinary wear can. be taken up by means of a spanner, 
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Fig. 9.—GIRDER FITTING ATTACHED TO LATHE. 
standard bolts and nuts, with spring washers and double nuts at. 
jointa, being employed. 

A variety of interchangeable bases is supplied, so that fittings can 
be fitted to machines of various types or on to the wall, &c. 

In addition to the fittings, Messrs. Drake & Gorham are intro- 
ducing, for use with them, low-voltage metal-filament lamps with 
static transformer or direct-current generator, as the case may be 
—an 8-watt low-voltage metal-filament lamp being ample for’ 
lighting purposes, if properly applied, and capable of superseding, 
probably, a 60-watt carbon lamp, such as usually employed in 
positions to vibration and mechanical shock. The low- 
Voltage metal lamp is practically as strong mechanically as the 


carbon lamp, and obviously saves energy. Two new type 
reflectors are being introduced for use with this fitting ; for the 
low-voltage system a small shade is used to contain the small lamp. 
The larger shade for use on ordinary 100 or 200-volt lighting 
circuits is similar in construction, except that the lampholder is 
insulated from the shade by being screwed into an insulating bush 
fixed in the back of the shade. An insulating hood covers the 
projecting dome of the lampholder in. cases where complete insula- 
tion is necessary. The new pattern shade enables a stronger 
mechanical construction to be employed, more suitable for rough 
works’ use. | | 
; We understand that a patent has been applied for. for the ‘Girder ” 
tting. 


INDUSTRIES AND MUNITIONS. 


Last week we were ouly able to refer briefly to the deputa- 
tion from the Federation of British Industries and other 
Manufacturing Associations to the Government, at the House 
of Commons, on March 13th. We give a full abstract of the 
ee below. Dr. ADDISON (Minister of Munitions) pre- 
sided. | 

Mr. GeorGe TERRELL, M.P., of the British Manufacturers’ 
Association, who introduced the deputation, said that it 
comprised the Federation of British Industries, which had 
347 members, and included an important number ‘of associa- 
tions each having their own membership: the Central Coun- 
cil Association of Controlled Firms, with a membership of 
3,500 manufacturing firms; the Employers’ Parliamentary 
Association, which had a membership of 2,500 manufacturing 
firms; and the British Manufacturers’ Association, which had 
a membership of about 700 manufacturing firms. There was 
a total represented in these organisations of something like 
8,000 or 9,000 manufacturing firms. The amount of the 
capital involved was something over -two thousand million 
pounds, and the number of hands employed ran into several 
millions. Their object was not to find fault-or to complain 
of mistakes, but to put facts before the Government showing 
the mistakes which had occurred in the past, and to submit 
practical suggestions for their avoidance in the future. They 
knew that they had to make sacrifices. They were prepared 
to make any sacrifice necessary for the common cause. But 
there were many sacrifices which they were called upon to 
make which were of no good to the country, which were 
simply a waste of time and waste of money, and it was to 
prevent the recurrence of waste of that kind that they came 
to ask for help. They knew that there had been enormous 
difficulty in the creation of the Ministry of Munitions. It 
had accomplished great ning and great credit was due to 
the many officials employed there. Men of the highest - 
intelligence and knowledge in the business world were serv- 
ing from patriotic motives, but among them there were 
gentlemen occupying important positions who, with every 
desire and enthusiasm to serve their country, were, probably 
Mironpa lack of experience and knowledge, making mistakes. 
The deputation was anxious that in the future mistakes 
should be avoided as much as possible. The Government re- 
quired men for the Army and for munitions. The employers 
who had to produce munitions and other national require- 
ments were struggling to obtain the greatest possible output 
from their factories. The Government wanted the output; 
they were always pressing for it. Therefore, it was necessary 
for the energies of works managers and others to be concen- 
trated on their work, and not taken up unnecessarily with the 
filling up of forms, attending Tribunals and at the Ministry. 
of Munitions, and doing other work of a similar kind. They 
suggested that if employers were taken into confidence and 
consulted in regard to the steps the Government considered 
it necessary to take they would probably be able to meet the 
requirements of the Government with the minimum interfer- 
ence of output. Mr. Terrell went on to say that what the 
deputation asked was that manufacturers, through their 
organisations, should be consulted in regard to any new orders 
or instructions which might be considered necessary by the 
Government for the regulation of labour, raw material, and 
manufactures. It meant simply that the Government should 
notify any changes or rules or regulations which they might 
desiré to pass to the Federation of British Industries. The 
Federation would make inquiries for the whole trade of the 
country, find out which were the industries really affected, 
and get first-hand information which they would submit to 
the Government for their consideration. They, asked to be 
allowed to gather the information, and to submit it for con- 
sideration before any definite action was taken of the kind 
which he had indicated in the cases to which he had referred. 
If the Government could see its way to adopt the suggestions 
a great deal of time would be saved, a great deal of waste 
would be avoided, and the employers would be able to show 
that they could render the Government very important and 
valuable work in the responsible duties they had to-carry out, 

Sir Vincent CAILLARD (Vickers, Ltd.) cited numerous 1n- 
stances in which closer co-ordination between the manufac- 
turer and the Government would have had the effect of 
stimulating the output and removing friction. 

In reply to these and other speeches, Dr. ADDISON, thanked 
the deputation for having put their- case so clearly and dis- 
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tinctly, and expressed the regret of the First Lord of the 
Admiralty for being unable to meet them, but stated that he 
would be glad to confer with Mr. Chamberlain, Lord Derby, 
and himself on the general question which had been‘brought 
before them. For the most part, he was afraid that the 


department most concerned appeared to be the Ministry of > 


Munitions, but he believed that some of their complaints 
were perhaps based on a little misunderstanding of some of 
the considerations involved. In the first place, he ought to 
thank them tor bringing forward so few instances. He ad- 
mitted that they had been compelled to interfere with trade 
all over the country. The fact that he saw before him gentle- 
inen he had seen on so many previous occasions was, he 
thought, considerable proof that they had been frequently 
consulted. With regard to copper, aluminium, lead, steel, 
and so on, it was essential to preserve sufficient working stock 
in this country to make munitions. It was quite evident that 
the restrictions which had been imposed would, unfortu- 
nately, in a good many cases inflict serious harm on the 
trade, and the Government were only too glad to welcome 
any suggestion whereby that hardship could be minimised as 
much as possible. But they should not deceive themselves 
on this point. These things could not be done without caus- 
ing harm. We should never get out of these difficulties so 
long as the war lasted, but what they wanted were business- 
like arrangements to deal with them. They must not blame 
the Ministry of Munitions, or the War Office, or the Admir- 
alty, or the Shipping Controller. Nothing was more difficult, 
said Dr. Addison, than the issuing of the priority certificates. 
To protect our supplies we had to divide priority orders into 
various classes. Two or three gentlemen had complained that 
they could not get priority certificates for certain classes of 
work. The departments immediately concerned in keeping 
up the fighting forces were going to have the first cut off 
the joint. As to the general ground of complaint that the 
departments did not take employers into consultation often 
enough, they knew how urgent the business was, and, having 
regard to these times of emergency, he did not think that 
the deputation’s suggestions as they stood really would quite 
work. They had in respect of the trade union organisa- 
tions a very important and most valuable committee which 
they consulted on various questions affecting labour. If the 
various employers’ organisations would be satisfied, the Minis- 
try of Munitions, and he was quite sure his colleagues at the 
War Office, would be glad to consult with a standing com- 
mittee of, say, three or four persons whom they could trust 
to speak in the name of those whom they represented when 
matters arose affecting new Orders and so on. He did not 
think it would be business to agree to anything which would 
mean sending all over the country to get all manner of 
people’s ideas. It would simply result in a Babel of counsel, 
and the Government would never get anything done. The 
Government had to act quickly, and although it sometimes 
operated a little harshly the method they adopted was, they 
considered, the best. Quite recently he had appointed a small 
committee of business men whose business it was to advise 
the Priority Section of the Ministry of Munitions with res- 
pect to all orders, and so on, so as to occasion the minimum 
of hardship. He believed there were four gentlemen on that 
= committee at present, and he would be very glad to afford 
that collection of employers’ organisations the opportunity 
of appointing an additional one or two members. The gentle- 
men they appointed, he warned them, would have to attend 
to the work all day. It was not a case of dropping in now 
und then, because the cases requiring their attention were 
continually occurring, and it must be an understanding that 
anybody who was appointed must be prepared to spend his 
whole time at that work. They had between 1,000 and 1,500 
applications every day, and he believed it would bring them 
to a nearer realisation of the Government's difficulties than 
perhaps some of thein possessed at the present time, and 
might in that way have a wholesome effect. Let there be no 
misunderstanding. He did not want to have one committee, 
say, for the shipbuilders, another for the engineering 
employers, another for this, and another for that. It must 
be one committee to represent all concerned. That would be 
the only businesslike way of dealing with their complaints. 


Mr. NEVILLE CHAMBERLAIN (Director of National Service) - 


said that it appeared to him that the discussion had really 
had very little reference to the department over which he 
presided. While he felt that it was extremely desirable that 
employers should be consulted upon matters in which their 
interests were concerned, he could see that, in war-time at 
any rate; there were a great many difficulties. They arose 
chiefly from the fact that there was not sufhtent organisa- 
tion among the ewployers themselves. In war they had to 
act quickly, and they simply could not afford to wait and 
consult all the interests concerned whenever they wanted -to 
make an order. He desired to keep in touch with employers, 
and he was not only willing, but desirous of consulting any- 
body sufficiently representative of the employers. The essen- 
tials were that they should have a body which was always 
get-at-able. Questions arose at a moment’s notice, and to 
get at people living in different parts of the country would 
mean several days’ delay. Therefore, they must have a body 
domiciled in London, and representative of as many interests 
as possible. The representatives who came and consulted 
with them must be people of sufficient standing and able to 


speak without having to consult a lot of people behind them. 
Such a body would be of great assistance to the Government 
and of great use to the country. They would enable them to 
avoid mistakes which they might otherwise make, and do 
away with some of the friction which had occurred in the 
past. If the Federation of British Industries could supply 
such a body he should be glad to consult it. 

Sir WILLIAM Peat replied, expressing the thanks of the 
deputation. He said that a body created in the manner re- 
commended by Dr. Addison might do a great deal to meet 
the difficulties which had arisen. But it could not do all 
that would be necessary, because when dealing with, sav, 
shipbuilding, steel making, castings, or engineering, they 
were dealing with bodies entirely different from each other. 
and with interests entirely different from each other. Hence it 
would follow, it seemed to him, that it was desirable, if 
possible, that where their interests were affected some repre- 
sentatives, however small in number, should be co-opted to 
meet the needs of these special trades. 


THE INDUSTRIES OF THE EMPIRE. 


THe following is a copy of the memorial which was pre- 
sented to: the Tuperial War Cabinet, signed by 81 associations 
of producers and manufacturers representing, as far as can 
be estimated, about £1,000,0U0,000 of capital. The industries 
concerned are distributed throughout the Empire. 

We associate ourselves with the following principles which 
we believe now represent ideals appealing to the vast majority 
of the people of the Empire. | 

“1. That the deepened sense of our unity of interest in the 
face of national danger, as between various classes of the 
community, and as between the Dominions and territories 
of the Empire, must be recognised and maintained in all 
ineasures to be considered from the point of view of econotuic 
security and progress. 

‘2. That the first claim on Imperial statesmanship is that 
remunerative employment shall be made available for all 
under conditions that will crown with comfort and prosperity 
the freedom for which we are now working and fighting. 

‘3. That to this end the three great agencies of produc- 
tion, capital, labour, and science, should be systematically 
directed towards the development of the boundless resources 
of the Empire so that it may become more productive, not 
only of the prime necessaries of life, but. also of the essential 
materials of industry and of all departments of manufacture. 

“4. That the resolutions of the Paris Economie Conference 
provide a sound basis for national self-development, and for 
maintaining mutually advantageous and privileged-commer- 
clal intercourse between the Allied Powers. 

35. That after the institution of such a system of reciprocal 
preferential arrangements as will give practical effect to the 
resolutions of the Paris Conference, which can best be settled 
in detail by conference with representative organised associa- 
tions of manufacturers and producers, our next Imperial duty 
is to stimulate the employment of available resources of 
mechanical and chemical science for enhancing productive 
capacity, and so enriching the whole community. 

“6. That the system of general and technical education 
should be thoroughly revised to afford to all classes equality 
of opportunity for talent and industrv. 

7. That the state should, while facilitating general condi- 
tions, recognise and regularise the position of industrial 
organisations and give them additional responsibility for the 
eficient conduct of each section of industry. In conference 
with each other, with Labour, and with the Government. 
they may thus found a system of industrial security and pro- 
gress in true accord with the spirit of British enterprise as 
being capable of continuous adjustment to varying circum- 
stances, and giving opportunity for the exercise of individual 
energy and orginal endeavour. 

“It is in the light of these principles that we believe an 
Imperial economic system can be constructed worthy of our 
vast natural -resources, and of a manufacturing capacity 
greatly enhanced in volume and variety as the result of war 
demands. Further, we believe that a consistent policy aiming 
at the efficient and bounteous production of the wealth of 


“the Empire by and for our own people will not only estab- 


lish all British States on a higher plane of progress and pros- 
perity, but will confer material and social advantages on the 
rest of the world.” | 

The signatories to the memorial include the B.E.A.M.A., 
the British Engineers’ Association, the Cable Makers’ Asso 
ciation, and the Electrical Contractors’ Association. 


a 


Holland.—The Dutch Customs authorities have recently 


‘ given a decision to the effect that the value to be declared for 
‘Customs purposes of transformers, which are dutiable at 5 per cent. 


ad ralurem, should include the value of the quantity of oil contained 
in the transformer, and forming a whole with this. The oil in 
that case need not be declared, and subject to duty separately. 


o 
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WAR ITEMS. 


Brighton Tramway ‘‘ Group” Scheme.—The mana ser 
of the Brighton tramways has worked out an ingenious plan 


for releasing men employed on the Corporation tramways for ~ 


inilitary service by groups. There are 38 wen on the tram- 
ways who hold certificates of conditional exemption. In anti- 
cipation of a review of the exemptions, the manager has pre- 
pared, and the Tramways Committee and the Military Repre- 
wntative have approved, a scheine by which the men will be 
called up by instalments according to fictitious ages arrived 
at on the basis of each man’s actual age with the addition of 
one year for each child and one-third of his period of service. 
The “ youngest ” men, according to this scale, will go first. 
— Times. 

U.S. and the War.—The New York financial correspon- 
dent of the Times states that at a conference of leading steel 
manufacturers it was agreed to sell to the Government plates 
and structural shapes at about 50 per cent. under market 
prices. The orders will be divided among the companies ac- 
cording to their capacity. A committee of manufacturers will 
take care of all Govetnment requirements during the war, 
arranging prices and expediting production. 


To be Wound Up.—The Board of Trade has ordered the 
tullowing to be wound up :— 

Tandem Smelting Co., Ltd., Christchurch Road, Merton 
Abbey, London, S.W. 2, smelters and assayers. Controller: 
B. D. Holroyd, 6, Great Winchester Street, E.C. 2. 

Kroll & Co., Bayham Place, Camden Town, N.W., metal 
oe Controller: R. B. Tyler, 1, Queen Victoria Street, 


Trading. with the Enemy.—The ‘‘ London Gazette ” for 
\pril 27th contains particulars of further persons and bodies, 
in the following countries, with whom trading is prohibited : 
Argentina, Brazil, Chile, Netherlands, Norway, Spain, &c. 


Employment of Discharged Soldiers at Marylebone Elec- 

tricity Works.—In the House of Commons, recently, Mr. 
Anderson asked the President of the Local Government 
Board whether he had received a communication from the 
Marylebone and District Trades and Labour Council in regard 
to the employment of wounded soldiers at less than a standard 
rate of wages by the electricity department of the Marylebone 
Borough Council; whether it was the view of his Department 
when discharged soldiers were employed by a local public 
hody that their State pension should be taken into account 
in deciding what wages should be paid them; and, in view of 
Ms objections to such a practice, what steps he intended to 
take’ , 
The Parliamentary Secretary to the Local Government 
Board (Mr. Hayes Fisher), in reply, said :—‘‘I understand 
that a few disabled soldiers are employed by the electricity 
department of the St. Marylebone Borough Council on work 
which, notwithstanding their disability, they are able to per- 
form, and that they are paid a fair and reasonable wage and 
given the benefit of the Council’s schemes as to sick pay and 
superannuation. As my hon. friend is probably aware, a 
Trade Advisory Committee, consisting of an equal number of 
representatives of associations of employers and workpeople, 
has been formed jointly by the Minister of Labour and the 
War Pensions Statutory Committee to give advice upon ques- 
tons relating to the training and employment of disabled 
sallors and soldiers as electricity sub-station attendants; and 
I am informed that this matter has been considered by the 
Committee, who have reported that the rates of wages which 
are being paid by the Council to the men in question have 
heen determined without regard to their pension and are the 
mame as the rates that were paid in pre-war time, with an 
additional war bonus of 2s. In reply to the latter part of the 
question, I may point out that the matter is not one in which 
the Local Government Board would be empowered to take 
any action.” 


Belgian General Electric.—According to the ‘“ Frankfur- 
ter Zeitung’’ of April 16th, quoted in the Daily Mail of 
April 25th, The General Electric Co. of Belgium, Ltd.. branch 
of The General Electric Co., Ltd., London. is included in a 
list of British firms whose liquidation has been ordered under 
decree of the German Government by the administrative 
anthorities acting under the Ggvernor-General of Belgium. 


Imperial Preference.—Mr. Bonar Law stated in the House 
of Commons last week that the Imperial War Cabinet had 
unanimously accepted the principle that each part of the 
Empire, having due regard to the interests of our Allies, 
should give specially favourable treatment and facilities to 
the produce and manufactures of other parts of the Empire. 

ere was no intention to make any change during the war. 
The Prime Minister also referred to this matter as a definite 
part of future policy in his speech in the City last Friday. 


Post Office Electricians’ Clearance Certificates.—Three 
electricians temporarily employed by the Post Office, wiring 
the Glasgow Post Office, were only allowed to work 48 hours 
a week. If they were employed outside they could work for 
8 òi-bour week and earn more—a great consideratiop in these 


days when everybody in their particular trade is wanted to 
work as long as he can. They accordingly applied to the 
Glasgow Munitions Tribunal for clearance certificates. The 
Post Oflice opposed; and said that.the wages question was 
settled by a Select Committee which fixed 48 hours per week. 
The men said that their engagement was temporary and that 
the Committee sat before the war. The Sheriff asked why 
the men could not be allowed to work a 54-hour week with 
the Post Oftice, and the officials answered that they were 
working alongside others who had accepted the conditions. 
The Sheriff said it was strange for a Government committec 
to recommend a reduction of working hours when tradesmen 
generally were working extra time. The men wanted to 
work more time, and being only temporarily employed might 
be dismissed any day on a week's notice. It was unreason- 
able that they should be kept from doing work outside and 
from earning more pay if they wanted. The Select Commit- 
tee's recommendations were made before the war. The 
Assessors concurred with him in the view that the clearance 
certificates should be granted. l 


Exports Prohibited from Other Countries.—The Supple- 
ment to the Board of Trade Journal of April 26th contains 
complete lists of articles which, according to the latest infor- 
mation received by the Board of Trade, are prohibited to be 
exported to varous destinations from the Straits Settlements, 
Hong Kong, Nigeria, Gold Coast, Jamaica, Barbados, Trini- 
dad and Tobago, and British Guiana. 


Exemption Applications.—On Monday, at the Northamp- 
ton Tribunal, Mr. T. Cameron, Corporation Tramways 
manager, appealed for several employés. Three months’ open 
exemption was granted to the chief clerk, the armature 
winder, the senior cash clerk and the foreman painter, the 
V.T.C. B section condition being attached in respect of the 
two clerks. 

At Dewsbury, F. Thompson (18), an electrical tester, passed 
A 4, said he was studving for an electrical examination and 
he would not be able to further attend the classes unless he 
passed. He was told that he would have two further medical 
examinations after he joined up, and his appeal was dismissed, 
but a month's grace was granted. 

At Oxford, the Electric Co., Ltd., appealed for exemption 
for Mr. John F. W. Pierce (40), chief assistant engineer and 
mains superintendent, two engine fitters, turners and deputy 
shift engineers, two switchmen and superintendents of sub- 
stations, and a shift stoker. For the company it was stated 
that since January three men referred for substitution had 
been released, and they were prepared to release a fourth if 
a substitute could be provided. Reasonable substitution could 
not be provided for the chief assistant engineer and the two 
deputy shift engineers, and the switchmen would be difficult 
to replace. The staff was cut down to its minimum, and any 


- stoppage of supply would affect munition factories and hos- 


pitals. The Tribunal exempted Mr. Pierce, one deputy shift 
engineer, and the two switchmen for three months or until 
substitutes were found, and refused the other appeals, with 
a month’s grace. 

Reigate Tribunal has withdrawn conditional exemption held 
by C. W. Read (34), shift engineer at the Corporation Elec- 
tricity Works, and given temporary exemption until July 24th. 

At Taunton, the Taunton Electric Traction Co. appealed 
for V. L. Marshall (33), acting manager and traffic inspector, 
the only member of the staff liable for military service. He 
is responsible for five miles of live wire, and it was most 
important for the safetv of the public that a competent man 
should be retained. He had been twice rejected, and was 
now passed for general service. The appeal was disallowed, 
14 days’ grace being granted. 

Before the East Sussex Appeal Court. the Military appealed | 
against exemption granted to an employé of a Bnghton 
firm of electrical engineers. One of the partners said that 
70 of their staff had joined up, and the man appealed against 
signed for munition work, but was left with them because 
the Ministry of Munitions recognised that he was doing work 
of exceptional importance. The firm was doing a great deal 
of electrical work in hospitals, and the man had been specially 
trained for it. The exemption was confirmed. — . 

At Tonbridge, on April 24th, Mr. W. G. Gilbert (31, in 
Class C 1), electrical engineer, appealed for exemption on the 
ground of his numerous engagements on works of public 
utilitv. but he was refused exemption. , 

Conditional exemption has been granted to J. Burch, black- 
a appealed for by Mr. Harvey, tramways manager at 

Iford. 

Southend-on-Sea. Tribunal has granted until July Ist to a 
traffic inspector -(35, in Class B1), appealed for by the Cor- 
poration electricity department; and to the same period to 
an armature winder (35, in B2), the only employé of this 
kind left with the Corporation. 

At Oldham, Messrs. G. Buckley & Sons appealed for the 
man in charge of their electric motors, aged 30, and in Class 
A, but exemption was refused. 

As Shrewsbury, Mr. G. H. Smallwood, electrical engineer, 
appealed for the retention of O. Landon, an apprentice, in 
Class C2, and stated that he had a lot of Government con- 
tracts on hand. The Chairman said that Landon was not 
oa much military value, and he would be given unt October 
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LEGAL. 


DOUGLAS r. CREASEY. 


AT the West London County Court, on Monday. before Sir Lucius 
Selfe, Dr. Creasey. of Grafton House, Piccadilly, was rued by 
John Douglas, builder and decorator, of Exhibition Road, South 
Kensington, who claimed £12 15s. 2d.. balance of account. 

Mr. Tetlow represented the plaintiff, and Mr. Henn Collins was 
counsel for the defendant. : 

The plaintiff, it appeared, entered into a contract with Mr. 
Hamilton, agent for the landlord of the flat at Grafton House. to 
carry out certain decorative and electrical work for an inclusive 
stm of £117, to which was added a supplementary account for 
#6 7s. 8d. for extra electric lighting work. The contract contained 
a clause that the plaintiff was to “provide, where necessary, new 
plugs and switches to 24 points to be indicated by the lessee,” and 
as Dr. Creasey required plugs and switches to be placed in such 
positions that a considerable amount of re-wiring was necessary, 
the plaintiff, who had executed other work for the doctor, included in 
his bill a charge of £12 15s. 2d. for the re-wiring. The doctor 
refused to pay this, urging that the work was included in the 
arrangement between the plaintiff and the landlord's agent. 

For the plaintiff it was argued that the clause quoted meant that 
the lessee was entitled to choose the kind of switches and plugs 
he desired ; not that he could choose any part of a room for them 
to be placed, unless he was prepared -to pay for the extra wiring 
required. 

His HONOUR gave judgment for the defendant, remarking that 
the only meaning he could see in the words was that the lessee was 
entitled to indicate the positions in which he wanted the switches 
and plugs fitted, and that the wires were to be carried to those 
points. 


ELLIS r. BIRKETT. 


AT the Southend County Court, last month, H. H. J. Ellis, through 
his father, sued Robert Birkett. borough electrical engineer, 
Southend, for £100 damages for alleged breach of apprenticeship 
indentures. There was also a cross-action for £50, said to be due 
under the indentures. For the plaintiff, it was stated that nothing 
was alleged against Mr. Birkett personally. but it was alleged that 
plaintiff had practically received no proper instruction whatever. 
After evidence had heen heard, the case stood adjourned to 
May lith. l 


BUSINESS NOTES. 


Bankruptcy Proceedings. — 4. B. Craic, merchant, 
R, Well Street, Cripplegate, E.C.—The application of this debtor 
for an order of discharge came hefore Mr. Registrar Hope. on 
April 26th. at the London Bankruptcy Court. The Official 
Receiver reported that the debtor failed in November, 1915, with 
provable debts £25,437 and assets expected to produce £25,858. 
The latter included a claim to £50.654 against the Occidental 
Syndicate, estimated to yield £8,000, and the debtor's share interest 
in the company. which he anticipated would eventually bring in 
£30.000. The syndicate controlled the Sturgeon Falls (Canada) 
Electric Light and Power Co.. Ltd.. which was formed in 1898, and 
owned certain water-power rights which it had leased in an 
undeveloped condition to the Sturgeon Falls Pulp Co.. and the 
latter concern had agreed to supply a certain amount of power and 
light to the Power Co. There had been considerable litigation in 
Canada in regard to the properties. and, in the opinion of the 
Orficial Receiver, the debtor's estimate of the realisable value of his 
assets was excessive and unwarranted. Up to the present time, the 
trustee (Mr. S. R. Worley) had realised only £1,042; and with 
regard to the debtor's interests in the Occidental Syndicate, they 
were very involved, and could not be realised until afterthe war. The 
application was opposed by the Official Receiver, on the ground 
that the debtor had brought on, or contributed to, his bankruptcy 
by rash and hazardous speculations. Mr. E. W. Hansell appeared 
in support of the application, and, after a lengthy hearing, the 
learned Registrar upheld the report, and imposed a suspension of 
three years. Order entered accordingly. 

F. Browny, electrician, 8, Stafford Street, Llanelly.—May 12th is 
the last day for the receipt of proofs for dividend. Trustee, Mr. 
H. W. Thomas. 4, Queen Street, Carmarthen. 

E. W. BARTON WRiIGAT. electrical therapeutic expert, Acton 
Park.—Composition of 5s. in the £. payable May tth, at Official 
Receiver's office, 14, Bedford Row, W.C. 


Auction Sale-—On Wednesday, May 9th, Messrs. 
GODDARD & SMITH will offer for sale by auction the stock of elec- 
trical appliances and fittings, &c., of the Magnetic Waves Institute, 
133 and 135, Oxford Street, W. Particulars appear in our 
advertisement pages.- sr 


Trade Announcement. —THE FELLows MAGNETO Co., 
LTD., of Park Royal, W., have, it is announced, acquired the whole 
stock and effects, including the machinery and plant, of the Mea 
Magzeto Co., Ltd., which was recent!y put up for sala under the 
Enemy Trading Regulations. : 


Catalogues and Lists. — Messrs WARD & GOLDSTONE, 
Sampson Works, Salford. Manchester.—Supplementary price list 
(No. 103) of 22 pages. This is an instalment of what would have 
been a large catalogue but for war conditions causing printing 
restrictions and price variations. It contains illustrated particulars 
and prices of a wide range of electrical lines which are in 
constant use, particularly in munition and similar factories, 
Large stocks of insulators of British manufacture are held and 
these are listed. Ironclad switches and fuses, lampholders. com- 
bined switches and plugs, distributing switchboards. hand lamp. 
watertight fittings, cables and tlexibles, &c., are among the 
accessories and materials included. 

Messrs. LANpis & Gyr. LrD., Hampton Hill.--Supplementary 
price list of time limiters. 

GENERAL ELECTRIC Co., LTD.. 67, Queen Victoria Street. London, 
F.C.—Revised price liste (April. 1917)of Osram drawn-wire lamps— 
a four-page leaflet O.S. 2.110, and a folder O.S. 2,108. 

Merssks. WRIGHT & Woon, Lro., Century Works, Halifax.-- 
Catalogue of alternating and continuous-current motors and 
dvnamos and contro! gear. It comprises a number of sectional 
lists, some of which have been recently revised. These lista deal 
respectively (giving specification and tabulated prices and par- 
ticulars) with two and three-phase induction motors; two and 
three-phase alternators: two and three-phase crane motors: 
continuous-current motors; ditto starters; oil and air break 
starters, Xc. 


Spain.— Under the style of the Industrias de Cobre 
Electroliticos Sociedad Anonima, there has been formed at Bar. 
celona a company for the making of seamless electrolytic copper 
tubes. The company owns certain foreign patents, and has lately 
purchased a large factory with up-to-date machinery equipment. 

La Maquinaria-Hispano-Inglesa is the title of a new company 
formed in Madrid to continue the business of the firm of Morgan 
and Elliott. the sale of machinery and the carrying out of electric 
installations. . 


Liquidations.—C. H. Biume, Western Road, Mitcham, 
varnish and enamel manufacturer.—The controller, Mr. J. W. 
Barrett. has applied for his release. 

CLIMAX STOPPER AND EBONITE Co., LTD.. Custom House, E.-- 
The meeting of trade creditors summoned for May 2nd is 
postponed. . 

CROMPTON & Co.. LrD. (registered in 1888).—A meeting iê 
called for June 4th at Salisbury House, E.C., to hear an account of 
the winding up from the liquidator (Mr. E. Reeves). This. of 
course, does not relate to the existing company which was 
registered in 1913. 

HEINRICH TRAUN & Soxs.—The Controller, Mr. J. D. Pattullo. 
has applied for his release. 


Wattmeter Charts.—The address of manufacturers of 
these charts is wanted. For particulars see our advertisement 
pages to-day. 


The Tata Hydro-Electric Works.—We have received 
from Mr. ALFRED DICKINSON, the consulting engineer. a 
brochure of some 60 pages, in which there appears a very fine %: 
of half-tone pictures of the works, pipe lines, lakes, dams, duct: 
power house, transmission lines, &c., of the Tata Hydro-Electric 
Power Supply Co. Interesting group photographs are given of 
eminent personages, directors and officials on the occasion of opening 
and other functions, also of a group of workers, 


LIGHTING AND POWER NOTES. 


Aberdeen.— Loan Sanction.—The Electricity Committe 
reports that the Secretary for Scotland has sanctioned loans for 
£40,000 for electricity purposes.— Aberdeen Erpress, 


Blackpool.— PRICE INncREsseE.—The Electricity Com- 
mittee has decided to increase the flat rate for lighting purpee 
from 4d. to $$d. per unit. 
charge is to be raised from 6d. and 2d., to 7d. and 2d. per unit, and 
for power purposes it is proposed that the rate should be 34d. ard 
ld., as against 3d. and Id. . For heating and cooking the 
alvance is from ld. to l}d. It is-estimated that the new tant 
will represent an additional annual income of about £3,590, on the 
assumption that the consumption of electricity is equal to that «i 
last vear. There is a loss of £900 on the working of the under- 
taking for the past year, whilst in the previous year there was 
net profit of £2497. 


Chester.—Loan Sanction.—The L.G.B. has informe! 
the Council that it is prepared to sanction a loan of £4,500 for the 
proposed extension of electric cable to supply local works. 


East Ham.— PRICE Ixcrease.—tThe charges for current 
are to be increased to general consumers (including public lighting 
by an additional 10 per cent. above pre-war charges, makin; 3 
total increase of 20 per cent: to the tramway Undertaking by a 
additional charge of 5 per cent. above pre-war charges, making ! 
total increase of 10 per cent. Such increases are to be fr: 
charged in respect of current supplied during the Septem! 
quarter, 1917. 


For the maximum demand system. the ; 


w = 
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Edinburgh.—The Magistrates have decided that all 
theatres, picture houses, and other places of amusement shall, in 
their application for a new licence, or for renewal, have a certi- 
ficate from the resident electrical engineer that the installation of 
electric light is in perfect order. 


Exeter.—STREET LIGHTING.—The Lighting Committee 
has appointed a Sub-Committee to consider the desirability as a 
war-time economy of discontinuing the lighting of the majority of 
the public lamps during May, June, July, and August, . 


Halifax.—Wacrs.—A Special Committee recommends 
the T.C. that the wages of all male employés (other than clerical 
staff), with the exception of men employed in the tramways depart- 
ment, be increased as from April Ist, 1917, to such an amount as 
will bring the wages, together with war bonus, to &s. a week above 
the respective rates before the war; that the chairmen of the Gas, 
Highways and Health Committees, and the chairman or vice- 
chairman of the Tramways and Electricity Committee be appointed 
a Sub-Committee to consider the matter of overtime and Sunday 
payment, and that the Finance Committee be requested to endeavour 
to arrange a conference with representatives from the Corporations 
of Leeds, Bradford, Huddersfield and Halifax on the question of 
the wages of Corporation employés. 


Ilford—Loan Rerusau.—The L.G.B. has again refused 
sanction to the borrowing of £10,000, for the purposes of the elec- 
tricity undertaking. It suggests that the Council should consider 
the installation of converting plant at the Ley Street works. A 
Special Committee of the Council has instructed the electrical 
engineer, with the surveyor, to report and estimate on a temporary 
scheme for the utilisation of the steam at the refuse destructor, 
also as regards the suggestion made in the Board's letter. 


London.—The Metropolitan Asylums Board is to pur- 
chase 12 electrical cooking mincers and mixers. It was reported 
at the meeting of the Board that these machines are inade in the 
United States, and it is hoped that. in view of the saving in food 
and labour, facilities will be given for their importation. The cost 
before the war was about £70 per machine. 


L.C.C.—The Finance Committee has agreed to loans of £1,000 to 
the Battersea B.C. and £13,000 to the St. Pancras B.C. for electricity 
purposes, subject to the Treasury approval. 


FULHAM.—The B.C. has increased the charges for electricity on 
the Kw. system by the addition of ‘0075d. per unit for each 6d. per 
ton that the average price of coal exceeds 13s. per ton during the 
period of charge. 

The Committee has received an application from a local works 
for the supply of electricity, guaranteeing an annual payment of 
not less than £1,000 per annum. 


St. PANcRAS.—Recently an application was made to the L.C.C. 
for sanction to borrow £5,000 for the purchase of a turbine, and 
its conversion. The L.C.C. questioned the necessity for the pro- 

expenditure at the present time. The Finance Committee 
of the B.C. is to communicate with the central authority. pointing 
out that the work has Government sanction. The staffs of the 
generating stations and mains department have applied for in- 
creased wages and a Special Committee is to be appointed to consider 
the matter. 


LAMBETH.—The General Purposes Committee of the B.C. has 
agreed to the proposed bulk supply arrangement between the South 
London Electric Supply Corporation and the County of London 
Co., whereby the latter will install and maintain for seven years 
the necessary converting plant, mains, &c., the former agreeing to 
take a minimum of 1,500,000 units for the year ending December 
31st, 1918, and to pay a fixed charge of £1,500 per annum, and, in 
addition, a running charge of ‘45d. per unit for the first million 
units and ‘4d. for excess units, subject to certain provisos as to 
demand and tothe price of coal. The agreement is subject to the 
approvals of the B. of T. and B.C. 


WESTMINSTER.—The Works Committee of the City Council has 
adopted a proposal of the Westminster Electric Supply Corporation 
to substitute modern incandescent lamps for the existing arc 
lamps for public lighting in the Parish of St. George, Hanover 
Square. The adoption of the proposal will affect a saving of at 
least 2,000 tons of coal and 250,000 pairs of carbons per annum, 
and the services of 10 men. The cost of the alteration will be 
borne entirely by the company. When all the lamps (962) 
have been altered, the rebate to the Council will be at the ratë of 
£2,650 per annum. The lamp proposed to be used is called the 
“ Dula,” and is stamped as ‘made in Holland.” The company is 
to be asked to undertake that the material and appliances to be 
used shall not be of enemy make and origin. 

On Monday the Standing Joint Committce of the London 
Borough Councils refused to agree with the total abolition of 
lighting during summer time, but agreed to make representation 
for a restricted, but uniform, system of lighting throughout 
London during May, June, and July. LC 


Lowestoft.—Price IncreEssE.—The Electricity Works 
Committee has recommended that the charges for electricity for 
lighting be increased by 4d. per unit, and for power and heating 
by 10 per cent. 


. Nelson.—A loss wag inourred on the Council’s electricity 
undertaking during tho past year of £1,386. 


Preston.—The T.C. has appointed a Committee to con- 
sider the question of the supply of electrical energy for power 
purposes in the town, and to receive the report of the borough 
electrical engineer, Mr. J. F. Simpson, on the subject. 


Manchester.—Repucep Rare Re tier.—The Corpora- 
tion Electricity Committee has decided that, owing to the excep- 
tional conditions, it will be able to make a grant of only 
£16,570 in relief of the rates, instead of £30,000, as a year ago. In 
addition, it will pay the whole of the income-tax charges, 
amounting to £36,000, This will represent an over-appropriation 
on the year's profit of £10,570. which will be withdrawn from the 
reserve fund. 


Rawtenstall,— YEAR'S WorkK1Nc.—The Electricity Com- 
mittee reports a satisfactory year’s working. The income is over 
£2.500 in excess of that of the previous year, whilst working costs 
and loan charges are £2.100 in excess. The surplus amounts to 
£2.207, and will be utilised in payment of capital expenditure for 
which no borrowing powers have been obtained. The Committee is 
committed to an expenditure of about £4,800 out of these surpluses, 
to be met within two years. 


> 

Rochdale.—YEAR’S WorkING.—The troubles which the 
Corporation electricity works have passed through during the. past 
year are reflected in the state of the finances, though the deficit is 
larger than most people expected. Although the total income of 
£62,035 showed an increase of £10,727, there is a deficit on the 
year's working of £13,430. Working expenses reached the high 
figure of £54.574, an increase of £24,190. On coal, coke and 
removal of ashes the expenditure was £32,594, or £13,894 more ; 
repairs and maintenance, £9,450, showed an increase of £6,974 ; 
wages have increased by £1,243, and there is an advance of £250 
on water and engine-room stores. These items, under the heading 
of generation, absorb £47,000, or nearly £22,700 more than a year 
ago. The gross trading profit is £7,461, but this is wiped out, and 
the large net deficit left, as interest and sinking fund charges 
amount to £20,464, against £17.686 last year, and there is £767 
for half-wages to men on service, and war bonuses. The Com- 
mittee has decided to take £7,395 from the reserve fund—the 
whole of the fund—and to carry forward the remaining £6,035 as 
a debit balance. A year ago there was a surplus of £2,537, and 
the previous year a loss of £330. The number of units generated 
last year was 16,500,000, an increase of 34 millions, and the 
number sold 14,809.985, an_increase of over 3 millions. The 
total capital account is £241,721—£14,047 having been spent 
during the year; loans repaid amount to £22,119, including 
£1,200; depreciation stands at £12,703, an advance of £2,417, and 
the sinking fund has been increased by £9,302 to £44,316. 


Rotherham.— YEAR’s SurRpLuS.—There was a net profit 
of £5,324 on the working of the Corporation electricity under- 
taking ‘for the past year, as against a profit of £7,585 for the 
previous year. 


Salford.—PRoPoseD Loan.--It is ‘proposed to obtain 
sanction for the borrowing of £8,000 to cover the cost of supplying 
energy to the Manchester Ship Canal Co. 


Southend-on-Sea.—PRoPosED Loan.—The T.C. has 
decided to apply to the L.G.B. for sanction to the borrowing of 
£45,520 for additional plant, &c., at the electricity works. — 


Stowmarket.— Price Increase.—The Suffolk Electricity 
Supply Co. has notified its consumers that, from May lst, the 
price of current will be increased from 8d. to 10d. per unit. 


Surbiton.—-PRIcE IncrEasE.—Messrs. Callender have 
informed the U.D.C. that the price of current for lighting is to be 
increased to the maximum of &d. per unit fora year. Sir John 


- Snel) has informed the Council that existing conditions justify the 


increase. 


Todmorden.—PRoPOsED Loan.—The T.C. has decided 
to apply to the L.G.B. for sanction to the borrowing of £10,000 


for new generating plant for the electricity works. 


West Ham.—LocaL AUTHORITIES AND B. or T. Cow- 
MITTEE.--The Electricity Committee has passed the following 
resolution, a copy of which is to be forwarded to the President 
of the Board of Trade and to the various local authorities owning 
electrical undertakings throughout the country :—-“ That we 
are of opinion, having regard to the important part at present 
played by local authorities in the supply of electrical energy, and 
the extensive character of their capital commitments in relation 
thereto, that local authorities owniny electricity undertakings are 
inadequately represented on the Committee appointed by the 
President of the Board of Trade to consider and report on the 
future supply of electrical power for all classes of consumers in 
the United Kingdom, and strongly urge upon the President of the 
Board of Trade the necessity of increased representation being 
given to such authorities.” 


Whitehaven. — The T.C. has decided to take two 
premium-free pupils at the electricity station. the candidates to ba 


ot? 


selected and recom:aended by the Borough Education Committee. 
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TRAMWAY and RAILWAY NOTES. 


Belfast.—At a special meeting of the Corporation, it 
was decided to shorten the tramway stages and {ncrease the fares. 
Nothing was done at the meeting with rezard tothe new electrical 
station which is to be built at the Queen's Island. 


Blackburn,— YEAR'S WorkKING.2—The annual report of 
Corporation tramways shows a loss on the years working of 
£2430, compared with a profit in the preceding 12 months of 
£1,756. The number of passengers carried was 11.862.343. which 
was 383.808 fewer than in the year before, The cash takings were 
463.318, which was £1,060 below the figure for the previous year. 
Two hundred and five men from this department have joined the 
Forces: 10 have been killed or died of wounds, and one has won 
the D.C.M. At present, 12 females are acting as drivers. two as 
ticket inspectors, and six in other branches of the department. 
© They have shown,” states Mr. Cowell, the manager, " great keen- 
ness and aptitude for the work, and the utmost good feeling 
prevails hetween male and female employes. 
deserve credit for the whole-hearted manner in which they under- 
took to initiate the females into the duties,” 


Blackpool.— The Tramway Committee has adjourned an 
application for increased wages. 


Bolton.—The Tramways Committee has declined to con- 
sider a request by the Tramway Workers’ Association for an 
advance in wages of 10s. per week. 


Bournemonth.— YEAR'S WorKING.—The annual report 
of the Corporation Tramways for the year ended March 31st last 
shows that nearly 18 million passengers were carried, being half a 
million more than in any previous year, though the car-mileace 
was 1,634,000, a decrease of 36,000. The net profit was £16,307, 
of which £3,000 has been allotted to the rates. Mr. Bulfin, the 
general manager, states that during the past six years the total 
profits of the tramways have amounted to over £66,000, or an 
average of over £11,000 per annum. Some £20.000 of this amount 
has been spent on the reconstruction and doubling of the lines in 
the Holdenhurst, Charminster, and Wimborne Roads and Winton, 
and the renewals fund will now stand at some £24.000, the 
reserve fund at over £5,000, and the working balance at close on 
£6,000. 


Continental. —GrRMaNy.—A tax on the traffic receipts 
of privately owned railways and electric tramwaye and railways 
has been introduced. In those cases, however, where the cost of 
construction has exceeded £100,000 per km. the Federal Council is 
authorised to exempt these particular undertakings from the im- 
post. Among the exemptions is the Berlin Elevated and Under- 
ground Railway Ço., the chairman of which recently stated that 
the expenditure on this railway has amounted approximately to 
# 250,000 per km. 

SPAIN.—The railway company, “ Caminos de Hierro del Norte de 
Espana,” has decided to convert from steam to electric traction its 
line from Madrid to Gijon aad the Port of Pajares, a distance of 
62 km., and is prepared, up to June 15th this year, to receive 
tenders for its construction and equipment. The company’s head 
office is at Madrid. e * 


Doncaster.—[t is understood that the Corporation is to 
advance the tramway fares on the Bentley route, 60 as to bring 
them into line with the other routes of the town. The Bentley 
route is the cheapest to the traveller and the most expensive to 
maintain. 


East Ham.—The lease of the section of the Barking 
Council’s tramways, which expires on May 3]st, 1917, is to he 
renewed for a period of three years. 


Edinburgh.—The Admiralty will support the Corporation 
in any application for a Provisional Order or Bill for a tramway to 
South Queensferry, provided there is no actual construction carried 
out during the war. 


L. & Y. Railway Electrification.—It is stated on good 
authority that the principle of the electrification of the Man- 
chester and Oldham line of the Lancashire and Yorkshire Railway, 
as far as Oldham, has been fully accepted by the company, as the 
result, of the excellent results experienced on the Manchester to 
Bury section. Only the difficulties of war time have prevented 
the taking in hand of the work of equipping the line for electric 
traction. 


London.—The London Electric Railways Co. has applied 
for an extension of time in which to extend the Charing Cross- 
Golder’s Green line through Hendon to Edgware. 

L.C.C.—The chairman of the Finance Committee, Sir George 
Goldie, in submitting the annual estimates. stated the Council's 
tramways had done better than expected, as instead of an antici- 
pated deficiency of £74,000, a surplus of about £7,000 would 
result. Since the outbreak of war employés’ wages had increased 
by £154,000 per annum, and war service allowances amounted to 
£114,300 per annum, and it was evident that the fares fixed before 
the war were inadequate to meet the additional expense. 

The current estimates showed a probable deficiency in net 
revenue account of £89,402. and a call would have to be made on 
the already depleted renewals fund, unless means were devised for 
overcoming the adverse balance. He was not aware of any desire 
to adjust fares in order to contribute to the relief of the rates, but, 


The male employes | 


on the other hand. it was generally agreed that the undertaking 
should involve no burden on the ratepayers. In the discussion 
which followed, it was sugested that a Committee on Recon- 
struction should be formed, but it was pointed out that the present 
Standing Committees were all doing something now in that 
direction. 

The Highways Committee of the L.C.C. has, during the three 
months ended March 3lst. 1917, settled 894 claims against 
the Council in respect of accidents arising in connection with 
the tramways, amounting to £7,624. In 24 other cases, actions 
were brought. against the Council: in seven of these, an adverse 
verdict was given, and £642 and costs had to be paid; 11 actions 
resulted in the Council's favour, and six were withdrawn; £526 
was received by the Council in respect of damage to tramway 
property. 

The B. of T. has further extended the time for 12 months (to 
August, 1918) for the construction of certain tramways authorised 
in 1909-10 and 1914, 


Rawtenstall.—The tramway undertaking requires £3,000 
from the rates for the coming year. which is £1,000 in excess of 
the amount required last year. The receipts from passengers are 
over £1,300 more than in the previous year, and ont of the rate in 
aid (£2.000) £1,734 is utilised to clear the loss for the year. 


Southport.—The Tramway Committee has refused an 


application for a 10s. per week increase in wages. 


U.S.A.— ELECTRIC VEHICLE REVENUE.—According to a 
recent estimate, the revenue of the electric lighting undertakings 
in the United States from the charging of the batteries of electric 
motor vehicles amounts to at least £720,000 per annum. 


TELEGRAPH and TELEPHONE NOTES. 


Post Office Staff Bonus.—A further war bonus to Post 
Office employés is granted in the first award issued by the Concilia- 
tion and Arbitration Board for Government Employés recently 
constituted by the Government. Including the previous war 
bonus. the general effect of the award is that adult permanent 
postal employés will become entitled, as from January Ist last, to a 
temporary war bonus at the following rates :— 

~--Per week — 


Rate of pay. Men. Women, 
308, a week or under a ee es oe 98. 6s. 
Between 30s. and 40s. a week wise ... 88. a. 
Between 40s. and 60s. a week... si ... TB. 4g. 4d. | 
Bet ween 608. a week and £250 per annum ... 5s. 38. 6d. 


— Daily Telegraph, 


The “Heterodywe” Receiver.—On April 2nd, Judge 
Mayer, of the United District Court for the Southern District of 
New York, handed down an opinion in the suit of the receivers of 
the National Electric Signalling Co. r. the Atlantic Communication 
Co.. in which he found for the plaintiffs. This suit waa based 
upon a charge of infringement of United States letters patent 
1,050,728 and 1,050,441, being respectively for the method and 
apparatus employed in: a receiving station of a radio-telegraph 
system. These patents, issued January 14th, 1913, cover the 
invention known to the art generally as the `‘ heterodyne,” or beats, 
method of receiving radio-telegraph signals. 

For receiving signals from a transmitting station in which the 
radiations are continuous, it is necessary to utilise at the receiving 
station some means of rendering these signals audible. Con- 
tinuous waves, such as are sent from Nauen, Germany. for 
instance, having a frequency of approximately 30,000 cycles per 
second, are above the range of audibility, and cannot be used 
directly to operate a telephone.. The “heterodyne” method 
of lrendering these signals audible consists of producing another 
set of oscillations, at the receiving station, of a frequency 
slightly different from that of the incoming signals, com- 
bining these local oscillations with the incoming oscillations 
In such a way as to compound their effects and produce “ beats.” - 


These heats give a signal within the range of -andibility..and a 


thus make intelligible the incoming signals. The. togal oscil- 
lations continue of uniform strength all the time, but bests. © 
of course, are produced only during the time. of existence of the 
incoming signals, and hence the periods of sound and silence 
employed in forming the dots and dashes are‘indicated by the pitch 
of the particular tone. This is generally chosen of a frequency -- 
approximating to 1.000, so that in the example cited, -with Neuen 
transmitting at 33,000 cycles, the local oscillations being 32,000 or 
34,000, the beat frequency would be 1,000 per second, and would 
give a resulting high-pitched, clear musical tone. . . , a 

The Court found that Reginald A. Fessenden, the inventer of _ 
this system, had produced an invention of great merit, and that 
the prior art cited by the defendants as anticipating the Fessenden. 
invention had failed to teach the art anything in respect of the use 
of beats. 

The Court also stated that Fessenden or his company, the 
National Electric Signalling Co., were the only ones to teach the 
art anything of value of this method of operation between the 
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date of application of his original patent in 1902 and the date 
of applications for the patents in suit, 1905. 

The “ heterodyne,” or beats, method of receiving is the one that is 
now commonly used by practically all stations receiving signals 
from transmitting stations employing sustained waves. —7. and T, 
tge, 


o 

United States.— The new directory of the New York 
Telephone Co. contains 410,000 names. It has 948 pages. and 
712.000 copies have been distributed. During the year 1916, 
415 tons of silver and nickel coins were collected from the coin- 
box telephones in New York City. 

The Government has availed. itself of the offer of the Marconi 
Wireless Telegraph Co. of America, placing the staff and stations at 
its service, and has taken over for the period of the war, not only 
the Marconi stations, but all other radio stations, for military 
purposes. The eligible operators will be enrolled in the Govern- 
ment service. Stations not required will be closed. The trana- 
Pacific stations will continue handling commercial traffic, but 
under Government supervision. No ship traffic will be permitted 
on the Atlantic and Gulf coasts and the Great Lakes, excepting for 
the Government, but it will continue for the present on the 
Pacific. Trans-Atlantic traffic ria Glace Bay will not be disturbed. 

The War Department has taken over the control of all telegraph 
and telephone lines, and the Navy Department has taken control of 
the cables. Henceforth only messages passed by the American 
censor will be transmitted abroad. 


Wireless Telegraph School.—At the Newcastle Rotary 
Clnb, last week, Mr. W. D. Owen, the recently appointed chief of 
the Municipal Wireless School at Rutherford College, Newcastle. 
gave an interesting paper on “ Wireless Telegraphy.” He stated 
that at present there was a great dearth of operators, and the 
demand greatly exceeded the supply. This trouble was intensified 
by the fact that the training of operators was left almost entirely 
to vommercial schools. He confidently predicted that the Municipal 
Wireless School of Newcastle would eventually be recognised as the 
finest in the kingdom. The North of England Shipowners’ Asso- 
ciation had generously subscribed £2,000 towards the installation. 
and thus the school was able to provide the most complete equip- 
ment. possessed by any wireless college in the world. The Marconi 
system, the Poulsen system, and the Telefunken system were to be 
fitted. Ships taken from the Germans would have German instal- 
lations on board, and someone would have to operate them ; that 
was why they were teaching the German system in addition to 
others. All men started as assistant operators, with the honorary 
rank of junior officer. The starting salary was £1 a week with all 
found. and this salary automatically increased year by year until it 
reached £2 15s. per week, plus keep. A man who had not qualified 
for a higher position by that time was being overpaid. Uoast station 
appointments were open to suitable men, but were only offered 
to men who could carry responsibility in wireless ; as in most other 
businesses, the trouble was not in finding higher positions for 
y od men. but in finding good men for x higher positions, - 
Neweantle Chronicle, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Farnborough (Hants).— May ‘th. 10-B.H.P. semi- 
enclosed. prutected-type motor, with direct-driven 6-in. Stereophagus 
or removable disk type centrifugal pump, with pipes and acces- 
cones, for the U.D.C. Mr. J. E. Hargreaves, Surveyor. 


Manchester.— May 11th. Electricity Committee. Stuart. 
‘treet. generating station. (2) One hydraulic accumulator and elec- 
tneally driven ram pump, (4) coal conveying plant. Mr. F. E. 
Hughes, Secretary. Electricity Department. 


Sheffield.—May 8th. Tramways and Motors Committee. 
( arbon-filament lamps for tramvar lighting, for 12 months. See 
` Official Notices’ April 27th. 


+ 


— The - municipal authorities of Torrelaguna 
‘Province of Mavirid) have just invited tenders for the concession 
for the electric lighting of the town during a period of five years. 


Warrington. — May 22nd. 
(ummittee. Underfeed mechanical stoker. 
to-day. 


Wolverhampton.— May 4th. Electricity Committee. 
‘OOeK KW. turbo-slternator, water-tube boilers. economisers, and 
induceddranght plant, and mechanical stokers. See “Offcial 
Notices ` April 27th. . 


Electricity and Tramwars 
See “ Official Notices ` 


CLOSED. 


Blackpool.— Electricity Committee :— 


Stoker.—Underfeed Stoker Co., Ltd. 
Cast-iron pipes for oooling-tower extensions:—Stanton Ironworks Co, 


Derby.— T.C. Accepted tenders :— 
Edgar Allen & Co.--Tramway points, £397. 


W. Rickard, Ltd.—Cable, £528. 
Newton Bros. +, Ltd.— Motors, £525. 


Glasgow. — (Corporation. The E.C. recommends the 
acceptance of the tender of the British Westinghouse Co. for one 
turbo-alternator set, &c., for £01,564, and that of Messre. Fraser 
and Chalmers for another set for £94.678. 


Halifax.—Corporation. For the electricity works :— 
t Babeock & Wilcox, Ltd.--One water-tube boiler, superheater, chain-grate 
stokers, &c., £5,140. 
FE. Green & Son.--Fuel econoimiser of 320 tubes, £82. 
Musgrave & Co., Ltd. -Induced draught fan, £200. 


Hull.—Corporation. Cooling towers :— 


Davenport Engineering Co., Ltd. ee ioe £5,100 
Premier Cooler and Engineering Co., Ltd. è 5,240 
Lancashire Water Cooler Co., Ltd. ; sy 5,373 


London.— l.C.C.—The Highways Comite: has received 
the following tenders for high and low-tension cables in connection 
with the additional supply of power for the Woolwich district :— 


Western Elec. Co., Ltd. laceepted) £24,922 
Siemens Bros. & Co., Ltd =% ' .. 25,700 
Brit. Ins. and Helsby Cable ‘Ltd. 26,493 

The general manager's estimate was £25,000. 


The undermentioned tenders were received for H.T. switchgear for 
Greenwich generating station and Woolwich sub-station :— 


A. Reyrolle & Co., Ltd. ča “a eg eA .. £2,000 
B.T.H. Co., Ltd. .. AN os A sä .. 2,990 


The Committee has accepted TH oe est tender, subject to 
certain modifications in the machinery to be supplied. which has 
increased the amount of the tender to £2,597. The general 
manarrer’s estimate was £2,500. 

The Highways Committee has purchased about £34.000 tons of 
coal for use at Greenwich generating station, at a cost of about 
£57,000, during the quarter ended March 1st, 1917 :— 

The following tenders were received for alteration to the switch- 
board gallery at the Greenwich generating station :- 


W. Downs, Ltd. a (accepted ae 
C. Wall, Ltd. oe 


The following peters bites ay ee for the ene of 
tramway equipment. &c., 1916-17, Class T 6 B :— 
Cotton-covered copper wire.—Midland Electric Wire Co., Ltd. (items 
1, 2, and 3%), approximately £1,257; London Electric Wire Co. and 
Smiths, Ltd. (items 4, 5, and 6), approximately £1,041. 


Supply of tramways equipment. &c., 1917-18. 
Electrical equipment (motor and generator) spares :- 
British Westinghouse E. and M. Co., Ltd. items | to 7, R (50 per cent. 
of estimated a, 10 to 17, 24: A. Clare & Co. ., items 9 (b), 19 (h), 
2 iby; Dick, Kerr & Co., Ltd., items 20 to 23, 26 to 30: Manchester 
Armature Repair Co., Ltd., 8 (50 per cent. of estimated quantity), 

18, 31 (six months only). 


Class T 2.-—Electrical equipment. controller, circuit breaker. and 
other switch, &c., details and magnetic brake spares: - 


British Westinghouse E. and M. Co., Ltd., items 1 to 17, W todd: Dick, 
Kerr & Co., Ltd., items 18, 19. 


(‘lass 3.— Contact fingers and parts, segments :--- 

British Westinghouse E. and M. Co., Ltd., items 1, 12, 21, 26, 32, 34, 37, 38, 
40, 45, 47, 48; Dick, Kerr & Co., Ltd. ., items 42, ‘44; E. Showell, & Sons, 
Ltd., '2 to 8, 10 to 11, 13 te 20, 22 to 25, 27 to 31, 33, 35, 36, 39, 41, 49; 
Tramways Supplies, Ltd., 9, 43, 46 (six months only). 


Class T 6.—Electric cable, fuse wire, and cotton-covered copper 
wire :— 
Midland Electric Wire Co., Ltd --Items 1, 6, 9, 10, 11 (six months only), 
Liverpool Electric Cable Co., Ltd.—Items 2, 4:six months only). 
Callender's Cable and Construction Co., Ltd.---Item 3. 
Hooper's Telegraph and India-Rubber Works, Ltd.- Item 4. 
London Electric Wire Co. & Smiths, Ltd.—Items ò to 10 (for six mouths 
only). 

British Insulated and2Helsby Cables.—7, 8, 11. 


Class T 10.—Moulded insulators (other than rubber) :—- 
British Westinghouse Electric and Mannfacturing Co., Ltd —Item 2. 
Latholite, Ltd.— Items 3 to 22. 

Woodite Co.—Item 23. 


Class T 12.—Mica and micanite : - 
Micanite and Insulators Co., Ltd. - Item. 1,2 ix months only). 


Class T 13.—Insulators and porcelains for clectrical 
work : — 
Bullers, Ltd.—Item 1. 


Gaskell & Grevett —Itew 2 (six months onlv). 
Doulton & Co.—Item 2, for 2,000. 


Class T 26.—Brake shoes :-- 
Pease & Partners.—Items 1 to 3. 


Steel tires for tramcars :— 


1,000 driving wheel tires, £4,875; 700 pony wheel tires, £2,334.—Meosrs, 
H. Bessemer & Co., Ltd. 


Manchester.— Electricity Committee. Accepted tenders : 


Driving chains and wheels for cooling towers.—Hans Renold, Ltd. 

High-pressure steam valves.—J. Hopkinson & Co., Lfd. 

Cables.-——Pirelli Genera) Cable Works, Ltd. ; Britiph Ins. and Helsby 
Cables, Ltd. 

Turbo-alternator and condensing plant for Stuart Street station. — 
Richardsons, Westgarth & Co., Ltd. Sub-contractors: Alternator, 
British Westinghouse E. and M. Co., Ltd.; motors and pumps, 
Mather & Platt, Ltd. ; oil coolers, Birmingham Condenser Co. 

Steel forgings.—Sir W. G. Armstrong, Whitworth & Co., Ltd. 

Cast-iron pipework for cooling towers.— Aiton & Co., Ltd. 


Salford.—T.C. :— 


British Westinghouse Co., Ltd.—300-kw, rotary converter and transformer, 
for sub-station to be erected by Manchester Ship Canal Co. at Irwell 
Park Wharf, Eccles, £1,465; traction metal-filament lamps, &c., 
£568. 

New Conveyor Co., Ltd.--600 steel trays, for coal conveyor plaut at the 
electricity station, Frederick Road, £253, 


Class T 1.— 
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Walthamstow.— U. D.C. Custodis, Ltd., £1.43 ; chimney 
at the clectricity works. 


West Ham.—The T.C. received applications for speci- 
fications for a boiler from Messrs. John Thompson, Ltd. (specitica- 
tion returned, no tenders sent in); Stirling Boiler Co.. Ltd., and 
Messrs. Babcock & Wilcox, Ltd. The last-mentioned firm offered a 
marine type boiler identical with last two installed in the new 
boiler house, a few modifications in detail only being introduced as 
the result of recent practice. The Electricity Committee has 
accepted the tender of Messrs. Kabcock & Wileox (the lower 
received), at £10 734. 


FORTHCOMING EVENTS. 


eee 


Junior Institution of Engineers,—Friday, May dth. 
39, Victoria Street, S.W. 
Cosgreave. 


Royal Institution of Great Britain.-—-Saturdavs, May Sth and 12th. At 
3 p.m. At Albemarle Street, Piccadilly, W. Lectures on “The Electrical 
Properties of Gases,” by Prof. Sir J. J. Thomson, Pres.R.S. 

Friday, May llth. At 5.80 p.m. At Albemarle ~freet, Piccadilly, W. 
Lecture on “ Radioactive Haloes,” by Prof, J. Joly, F.R.S. 


Chief Technical Assistants’ Association.—Saturday, May 5th. At 3 p.m. 
At the Tavistock Hotel, Covent Garden. Discussion on * The Distribution 
and Transmission of Electrical Energy.” 


Society of Engineers.—Monday, May "th. 
Honse, Piccadilly, W. 
by Lord Headley, 


Royal Society of Arts.— Monday, May Tth. At 4.30p.m. At John Street, 
Adelphi, W.C. Howard Lecture: “The National Shortage of Iron Ore 
Supplies: Oversea Iron Fields which Supply the British Market," by 
Prof. W. G. Fearnsides. 

Wednesday, Mav 9th. At 4.30 p.m. Paper on * Works Organisation 
and Efficiency,’ by Prof. W. Ripper. 


Institution of Civil Engineers of Ireland.— Monday, May 7th. At 8 p.m, 
At 35, Dawson Street, Dublin. Ordinary mecting. 


Association of Supervising Electricians.—Tuesday, May sth. At 7.15 p.m. 
At St. Bride's Institute, Bride Lane, E.C. Paper on “ Motor Control 
Gear," by Mr. J. T. Mould. 


Salford Technical and Engineering Association.—Saturday, May 12th. 
_ Visit to Messrs. H. Wallwork & Co.'s works, Manchester, 


At 7.30 p.m. At 
Paper on “ Pneumatic Tubes,’ by Mr. H. F. 


. At 5.30 p.m. At Burlington 
Paper on “The Goods Clearing House System,” 


NOTES. 


Foreign Trade.—THE Marcu Ficgtres.—The official 
returns of imports and exports during last month contain the 
following electrical and machinery figures :— 


Three months, 


1917, 
March, Tne. or Ine, or 
IMPORTS. 1917. dev. dec. 
Electrical goods, &c. ... 135.394 + 19985 + 87,981. 
Machinery sis wee 668,790 — 16,717 — 103,875 
EXPORTS. 
Electrical goods eee 303.771 — 24,402 + 39.051 
Machinery sya wee 1,868,783 + 444.643 + 1,236,444 


Volunteer Notes.—First Lonpon ENGINEER VOLUN- 
TEERS.— Headquarters : Balderton Street, Oxford Street, W. 


Orders for the Week, by Lieut.-Colonel Clay, V.D., Commanding :— 

Monday, May ith.—Technical for No. 3 Companys, Right Half Company, at 
Regency Street. Drill No. 3 Company, Left Half Company. Siznalling Class. 

Tucsdau, May 8th.—Lecture, 6.30. Physical drill and bayonet fighting, 
7.30 to 8.30. 

Wednesday. May 9th.—Drill, No. 1 Company, Half Company, 6.15. 

Thursday, May 10th.—Drill No. 2 Company, Left Half Company. Ambulance 
Class by M.O., 6.30. Signalling Class. 

Friday, May 11th.—Technical for No. 3 Company, Left Half Company, 
Regency Street. Drill No.3 Company, Right Half Company. Recruits’ Drill, 
6.30—8.30. 

Saturday, May 12th.—N.C.O 's Class, 2.30. Examination by Adjutant and 
Assistant Adjutant. 

Sunday, May 13th.—Special work at Bombing School. 
Common Station (City and S.L. Tube Railway), 9.45 anin. 

drmiets.—Arimlets must be'worn at all plain clothes’ parades. 


(By order), MACLEOD YEARSLEY, Captain and Adjutant. 


Parade, Clapham 


Engineering Wages:—Speaking at the annual meeting of 
Fairbairn, Lawson, Combe, Barbour, Ltd., last week. Mr. J. Campbell 
Inglis (the chairman) gave details of the advances in wages for 
various kinds of enginéering labour employed by the company. He 
said that their wage bill for the three branches for the year 1916 
showed an increase of more than £31,000 over the L914 fivures, 
and that the total for 1917 would be over £80,000 in excess of the 
1914 figures. The advances were all imposed upon them by the 
Committee on Pioduction after hearing representatives of the 
Unions and of the Employers Federation. The special-difficulties 
-of their trade had been put before the Committee most forcibly. 
Nevertheless, these advances had been given, and the question of 
the ability of the employer to afford them seemed to have been 
yiven quite a back place. It was the duty of employers to take all 
the steps possible to cheapen and facilitate the process of output. 
The board had this point of view constantly before them, and 
during the present trying time they had all had in mind the making 
of adequate preparations for coping economically and efficiently 
with the rush of work they anticipated when the war was over 
and their men came back. With regard to the cost of materials, it 


was one of the factors by which they were restricted in the making 
of profits. They had in their business to work by contracts made 
a considerable time in advance of the actual execution of the work. 
The result was that, in cases like the present, when there were 
rising rates of labour and materials, they were under a considerable 
handicap. 


Electric Light Switching.—We have received from 
Messrs. A. P. Lundberg & Sons, 477-189, Liverpool Road. Holloway. 
London, N.. T.a copy of a new Advanced-Grade Exam. Paper which 
they will be pleased to send to all who desire to tackle this stage 
of the subject. A glance through the problems shows that they 
are all of quite a practical nature, and also that special tumbler 
switches have many other uses besides those connected with lamp 
circuits. Thus there is an application for ensuring the release of a 
motor-starting rheostat. one for starting and braking the motor of 
a small lathe, one or two relating to heaters. one for a magnetic 
chuck, and others of a similarly varied nature. The problems 
relating to lighting circuits are, nevertheless, by no means the leaat 
interesting. The firm’s examiner. Mr. W. Perren Maycock. 
M.LE.E.. is to be congratulated on having put together such an 
illuminating set of problems ; those who have not tried their hand 
at this vame will find it an absorbing pastime, as well as a useful 
study. We reproduce a couple of easy ones -— 

7. A voltmeter may be so connected through two two-way-of 
switches to a low-pressure three-phase line, that it may be put 
across any two of the three mains, or be entirely isolated there- 
from. («) Make a diagram of the connections, and show that the 
arrangement is foolproof : (4) show how two similar switches may 
be used for connecting one side of a voltmeter to either phase of a 
three-phase, four-wire system, the other side of the voltmeter 
being permanently connected to the neutral. 

l4. A 4-H.P. shunt. motor driviny a small lathe is required to be 
frequently started and stopped. the stopping to be very quick. as is 
necessary for expedition in certain kinds of work. Sketch a 
tumbler-switch control that will give electric braking. it being 
assumed that the field-winding of the motor can be left per- 
Inanently in circuit while the lathe is in use. 


British Science Guild.—The annual meeting of the 
Gnild was held at the Mansion House on Monday last, the Lord 
Mayor presiding. Sir W. Mather announced that it was proposed 
to raise a sum of #100000 to found Ramsay Fellowships for 
chemists and a laboratory at University College, in memory of Sir 
William Ramsay. 

Lord Sydenham, the new president. read an address on “ National 
Reconstruction,” in which he advocated the application of scientific 
method not only to our industries, but also to every phase of public 
lite. He referred to the waste and misuse of our resources which 
had been made evident by the war, and pointed out that great 
economies of fuel could be effected. and the injury done to the 
national welfare by negligence in the past could be alleviated 
by the adoption of a wiser policy in the future. New industries 
must be created and old ones developed; the resources of the 
Empire were almost inexhaustible, and we had only begun to make 
use of them. The lessons taught by the war should be laid to 
heart, so that when peace returned the ignorance and abuses of the 
past should be avoided and sound methods of government shouid 
take their place. 

Mr. H. A. L. Fisher. Minister of Education, said that we must 
look to the co-operation of science, industry, and education for the 
economic and industrial reconstruction that would follow the war. 
The practical teaching of science in our schools was as efficient 
as in the schools of Germany and France, but it had not awakened 
the interest of the general mass of the population, and he hoped 
that the Committee which was investigating scientific teaching 
would be able to put forward improved methods. 

With regard to industrial reorganisation, he held that we ought 
to think on a larger scale, and oryanise our businesses on scientific 
lines. Already the Imperial Trust for Scientific and Industria: 
Research was enraged upon many problems of urgent importance. 
There was no antagonism between general teaching in citizenship 
and technical training; a form of scientific training conceived on 
broad lines might have the same influence on mind and character 
as used to be ascribed to the older discipline. 

Mr. H. G. Wells said that education was the fundamenta! 
question ; science was neglected. and the Greek shibboleth barrei 
the way to the study of science and history. Classical teaching 
stuck lijke a cancer in the time table. and must be cut out. 


The Committee on Production.—The Times states that 
the completion of the agreement for general adyanoes has enable! 
Sir George Askwith to retire from the Committee on Production. 
and to devote his whole attention to conciliation work. In onler 
to expedite the hearing and settlement of cases; the Committee wil: 
in future be divided into two Panels. The Committee will meet ai 
5. Old Palace Yard. and the secretary will be Mr. H. J. Wilson. to 
whom all communications should be addressed. 


The Irish Question —We have recently had brought 


before us a case in which an electrical engineer in Ireland was, 


“turned down" for an electrical contracting installation jut 
because he was a Roman Catholic. This reminds us of other cases. 
which will aiso be within our readers’ memory, of Irish Counciis 
which have advertised for a borough electrical engineer who% 
primary qualifications were to be'a knowledge of Irish history sud 
membership of the Roman Catholic persuasion. Electrical quali- 
fications, apparently, are of secondary importance for electrics! 
work in some perts of Ireland. What deplorable bigotry: As 
electrical engineers. it moves us to ridicule snd to scorn, but. s: 
Engiishmen eager to see-the Irish Question settled once snd for a. 
it ills us with despair! 
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Institution and Lecture Notes.—lInstitution of Civil 
Engineers.—On Wednesday, the 25th “James Forrest Lecture” 
was delivered by Sir John Wolfe Barry, chairman of the Engineer- 
ing Standards Committee, the subject being `“ The Standardisation 
of Engineering Materials, and its Influence on the Prosperity of 
the Country.” The author, after a feeling reference to the loss 
sustained by the Institution in the recent death of the founder of 
the series of discourses, outlined the history of the Committee and 
its work, since it was established at his suggestion in 1901; as 
showing the need for standardisation, he cited the case of tramway 
rails, of which there were at that period no fewer than 70 different 
sections in use, now replaced with advantage by five standard 
shapes. The original Committee, consisting of only seven members, 
has grown to the present far-reaching organisation with a main 
Committee of 22 members, 64 Sectional Committees and Sub- 
Committees, and numerous Panels, dealing with standards relating 
to, practically speaking, the whole of engineering practice. There 
are now well over 500 members of the various Committees. giving 
their time and experience to this work of ever-growing national 
importance. The number of Specifications issued to date is 77. 
and others are under consideration. The total expenditure of the 
Committee has been about £51,000, or about £3,400 per annum, 
towards which the Government has contributed £10.397, the 
Indian Government £1,800, and the engineering profession and 
industry—in addition to time and money devoted gratuitously by 


members of the Committee to the work—£2U,000. From 85 to. 


95 per cent. of our output of steel sections, and 75 per cent. of 
tramway rails, are rolled to British Standard, and the proportion 
of bullhead railway rails rolled to standard is rapidly approaching 
90 per cent. Most of the telegraph material employed by the 
British Post Office, the whole of the tramway poles. and at least 
90 per cent. of the cables and wires for electric light, telegraph, 
and power purposes, are made to British Standard. Great economies 
in manufacture have resulted from the adoption of standard 
designs. 

Lastly, Sir John referred to the steps which had recently been 
taken to assist mannfacturers in competing successfully in foreign 
markets by the translation of the Specifications into French, 
Spanish, and Russian, with metrical equivalents for the British 
measurements and formule, the formation of Local Committees at 
12 important trading centres, and the reduction of the price of 
the Committee's publications to about Is. per copy, and stated that 
cordial support had been promised by the Government towards 
the fulfilment of these proposals. The trades concerned had sub- 
scribed close upon £13,000, the Government had made a grant 
of £10,000 towards the expenses of the new departure, and the 
work had been commenced. 

Iron and Steel Institute.—The annual report of the Council for 
the year 1916 shows that the total membership on December 31st 
was 1,872 ; 86 members of alien nationality were struck off .the 
roll, in accordance with a new by-law confirmed at the last annual 
meeting. The accounts show total receipts £4,767 and expenditure 
£4,208, leaving a surplus of £559. Five Technical Committees 
were appointed to deal with subjects of practical interest to the 
iron and steel industries. A new class of members, to be known 
as Associates, hss been formed. A system of co-operation with 
kindred Institutes has been inaugurated, and the question of 
securing joint accommodation has been taken up with the Institu- 
tions of Mining and Metallurgy and Mining Engineers and the 
Institute of Metals. Steps have been taken towards promoting the 
study of science in schools. A list is given inthe report of members 
on active service. 

Institution of Electrical Engineers.— The annual general 
meeting of the YORKSHIRE LOCAL SECTION was held on April 25th, 
at Leeds. The accounts were received and approved, and the 
chairman announced that the only nomination for the chair was 
Mr. W. Lang, who therefore took the office; the vice-chairmen 
elected were Mr. R. H. Campion and Mr. E. C. Wallis; Mr. J. D. 
Bailie was unanimously re-elected hon. secretary. The filling-up 
of four vacancies on the Committee was balloted for, resulting in 
the election of Messrs. W. M. Rogerson, W. B. Woodhouse, 
J. Shepherd, and C. A. Hefford. At the conclusion of the business, 
Mr. C. Vernier read his paper on " Wayleaves,”’ and a discussion 
took place thereon. 

The ballot papers issued last week-end for the election of the 
Council contain the following names :—President, C. H. Wording- 
ham ; vice-presidents (two vacancies), G. W. Partridge. Dr. A. 
Russell, W. B. Woodhouse; hon. treasurer, J. E. Kingsbury ; 
ordinary members of Council] (six vacancies), Ll. B. Atkinson, 
W. A. Chamen, J. S. Highfield, T. Roles, Lieut.-Colonel A. E. Le 
Rossignol, C.B., Sir W. Slingo, Lieut.-Colonel H: C. Sparks, D.S.O., 
M.C., A. P. Trotter, B. _Welhourn. Like that of Mr. G. W, 
Partridge, the nomination of Mr. T. Roles, electrical engineer tothe 
Bradford City Council, emanated from without the I.E.E. Council. 


The Council has issued a memorandum. pointing out. that the . 


articles of association do not contain any provision for proxy 
voting, and explaining the procedure. It is proposed to adopt this 
practice, and a special general meeting has been called for the 
pu of passing the necessary resolutidns, to take place on May 
l7th at the Institution of Civil Engineers, at 7 p.m.. 
the annual general meeting, which commences at 6 p.m. 

‘Royal Institution.—The annual meeting was held on Tuesday 
last, when the report of the Committee of Visitors for the year 
1916, testifying to the continued prosperity and eflicient manage- 
ment of the Institution, was read and adopted. Twenty-three new 
members were elected in 1916. The following gentlemen were 
unanimously elected as principal officers for the ensuing year :—~ 


President, the Duke of ei pal Ean Ne Sir James 
Orichton-Bro secretary, Colon og Hills a 
On May Imb à special course of Gas Stes on “Some 


following - 


Industrial Applications of Electricity will be commenced af the 
Municipal Technical Institute, West Ham. A notice respecting the 
ground to be covered by the course appears in onr advertisement 
pages to-day. 


Wiring with Tough Rubber Compound Cables.—The 
following letter arrived too late for inclusion in our “Corres- 
pondence ` columns :- - 


“I have read with much interest the article by Mr. W. Ellerd- 
Styles, A.M.LE.F.. on the above subject which appeared in your 
issue of April 27th, as | also have used °C.T.S." in my business as a 
contractor, and appreciate many of its merits. Most of the fire 
insurance companies, however, appear to adopt the ‘sitting-on-the- 
stile ` attitude towards its use in private houses and similar situa- 
tions. waiting for experience to be gained in time from results 
(froin the fire insurance standpoint), and leaving all responsibility on 
the shoulders of the contractor who ventures to recommend the 

"new sy sstem `° to the customer. 

“They generally recommend. when asked. ` screwed conduit, and, 
rightly or wrongly. seem to fear trouble in the event of a fire of 
its being extended with C.T.S.. owing to the latter's sheathing not 
being fireproof. I have personally found that customers are very 
loath to accept a C.T.S. installation, which does not seem to have 
the whole-hearted backing of the fire insurance companies, in 


_ spite of their general acceptance of the I.E.E. rules. 


“ Where C.T.S. is run down the walls, flush in plaster. to switches, 
&c., I suggest that the best plan is to enclose it in short lengths 
of light gauge steel conduit of ample size, which would act as a 
wire-way only, to enable the wires to be withdrawn or added to 
later (as. for instance, where an extra switch is required to control 
an existing electrolier), without disturbance to walls or decora- 
tions. Where C.T.S. wires are run below floor boards, I have 
found the best procedure is to thread them through holes, drilled 
in the joists, sufficiently low down to avoid risk from nails. 

“ If the use of C.T.S. is to become general for house and similar 
lighting installations after the war. it is essential, I ayree, that 
the manufacturers very considerably reduce their prices; and 
further, the fibre-covered junction box, which they supply for use 
in dry situations, should, in my view, be replaced by one of a more 
substantial and better design, preferably fireproof, and with ter- 
minals that will not be liable to loosen through vibration or when 
used with alternating current. 

“I suggest that a suitable four- -way junction box, for fixing 
under floors or on the surface, of moderate cost, is material to the 
avoidance of waste of wire with the ‘loop-in’ system. and, to 
ensure a good mechanical job, the sheathing should be gripped in 
position when the cover is on, to prevent any strain on the wires 
where fixed under the terminal screws. 

“The manufacturers do not seem to be keen on recommending 
C.T.S. (without special treatment) for use out of doors, where exposed 
to the sun:s influence, and I have heard that under stch conditions 
the sheathing has been found to crack open in a very short time. 

‘Some further information as to the use and limitations of 
C.T.S. in other situations, say, for power work in factories. under- 
ground work. and in connection with motor wiring, would be 
useful. I presume the I.E.E. rules permit of C.T.S. cables being 
‘grouped ` with pressures up to’ medium.’ (Home Office definition.) 

“It Mr. Styles would further favour us with the benefit of his 
experience in connection with the above, and similar practical 
details, he would add much to our indebtedness. 

* This lengthy reference to methods of switching and details of 
circuits, of course, applies equally to conduit systems, and does not 
appear to be a tothe adoption of C.T.S. 

“ ANOTHER MEMBER OF THE E.C.A.” 


Navy Employment Agency.—This admirable institution 
devotes its attention to finding employment for men of the Royal 
Navy and Marines on their leaving the Service, only men of the 
highest integrity being enrolled on its books: amongst the 
numerous trades concerned are those of stoker., engineer, electrician, 
and mechanic. Application for men should be made to the 
Secretary, 25, Victoria Street, S.W. 1. 


Manslaughter of Woman Tramcar Conductor: Sentence. 
—-Alfred E. Ryman, engineer. Greenwich. charged with the man- 
slaughter of Elizabeth Mitchell, tramcar conductor, by pushing 
her off the car, was at Lambeth last week sentenced to six months’ 
hard labour. the case being dealt with as one of aggravated 
assault.— Daily Mail. 


Medal for.a Female Conductor.—A medal is to be 
presented to -a Wwoman.tramcar conductor, of Blackheath, 
Staffordshire, who by promptly applying the brake on a runaway 
car averted a serious accident, She is the wife of a wounded 
soldier.— Tines. 


Puncture Voltage Indicator.—In testing cables, &c.. to 
breakdown, the occurrence of a puncture naturally causes the 
voltave to drop, and destroys the reading of the maximum voltaye. 
To avoid this drawback, Dr. Clayton H. Sharp, director of the 
Electrical Testing Laboratories, New York. has patented the use of 


a Fleming valve in series with an electrostatic voltmeter, con- 


nected in shunt to the testing voltage. As the capacity of the 
electrostatic voltmeter may of itself be insufficient, it is desirable 
to connect a condenser across its terminals. The instrument being 
then charged unidirectionally, will indicate the maximum voltage 
of the wave continuously, but when puncture occurs with the 
accompanying drop of preasure. the voltmeter reading will remain 
near the highest point attained. the rate at which it falls depending 
upon the rate of leakage of the charge and thecapacity of the 
condenser.-Klectrical World. 
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America at War.—Believing that electricity will play a 
very important part in the preparations for, and conduct of, the 
war, President H. A. Wagner, of the National Electric Light 
Association, has officially tendered the services of that Association 
to the Government. | 

Mr. Paul M. Lincoln, commercial engineer of the Westinghouse 
Electric and Manufacturing Co., East Pittsburzh, Pa., has been 
appointed a captain of the Engineers Corps in the United States 
Army. This announcement comes with that of the appointment of 
a number of prominent engineers in the country to positions in the 
Army, all made by President Wilson in his appreciation of the 
importance of securing the ability and training of the country for 
use in national defence measures. Mr. Lincoln has for 24 vears 
been associated with the Westinghouse Co. He is a past president 
of the American Institute of Electrical Engineers.— American 
Electrical Review. 


Decimal Colnage and the Metric System. — The 
following extract is significant of S. African opinion: Many times 
in these columns has been urged the need for the introduction of a 
decimal coinage and of the metric system of weights and measures. 
Perhaps that is the reason why the lately-formed Manchester and 
District Decimal Association—an influential body of manufacturers 
and other business men—has addressed us on the matter. . . . 
We reprint elsewhere the case as made out by the Association for a 
decimal coinage, and next. week we hope to print the longer case 
for the adoption of a metric system of weights and measures. 
There is nothing we can add to the presentation of both cases, 
unless it is to say that nowhere is it more clearly recognised than 
in this country that if the British manufacturer is to hold his own 
ufter the war he must begin now to prepare by reforming his 
systems of currency and weights and measures. That is the reply 
of South Africa to the progressive people who are at the back of 
the Manchester and District Decimal Association. No more useful 
work could be done for the future of British overseas trade than 
the successful fruition of the task they have set themselves.— 
South African Mining Journal, 

Lord Balfour's Committee on After- War Trade has been 
strengthened by the addition of Sir William Pearce, Sir Charles 
Henry. Sir Archibald Williamson, and Sir William Priestley. The 
Committee is now investigating the question of the possible sub- 
stitution of the metric and decimal systems for our existing 
coinage, weights, and measures. It has already heard a great deal 
of evidence on the working of the metric and decimal systems in 
various countries. but hasnot yet come to adecision.— he Timex. 


Appointments Vacant.— Working foreman, for the 
Curragh Camp power station; senior charge engineer. for the 
North Metropolitan Electric Power Supply Co. ; assistant electrical 
engineer (£360), for the Government Electrical Department, 
Federated Malay States; switchboard attendants, teacher to train 
disabled soldiers (£4). for the West of England Joint Executive 
Committee, Bristol ; two switchboard attendants (37s. 6d.). for the 
borough of Burnley electric lighting department ; overhead line- 
man, for the Burnley borough tramway department : power-house 
staff. for the Military Camps in the Western Command: overhead 
lineman (458.), for the Walthamstow U.D.C. Tramway Dept. ; 
charge engineer (£130), for the Llandilo U.D.C. See our adver- 
tisement pages to-day. 


Inquiries. —A correspondent urgently requires flash- 
lamp bulbs. 24 or 3) volts, with flattened tops. V-shaped filaments, 
half opal glass, and miniature Edison screw caps; makers of the 
Hopkins speed indicator are asked for: also makers of `“ Mirror ` 
electric lamps, and round tins of 3 to 12 Ib. capacity. 


OUR PERSONAL COLUMN. 


The Editors inrite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Mr. G. W. Hux- 
PHREYS, chief engineer of the L.C.C., has accepted a com- 
mission in the Engineer and Railway Staff Corps, R.E. (T.F.). 

The Highways Committee of the L.C.C. has granted extra 
duty pay to the following officers for special services rendered 
during 1914, 1915, and 1916:—Mr. T. L. Horn (resident elec- 
trical superintendent) and Mr. J. Terry (district traffic super- 
intendent), £25 each; Mr. H. S. May (assistant rolling stock 
superintendent), £50; Mr. F. H. Wigner (second-class assist- 
ant), £20; Mr. H. R. Docker (second-class aesistant), £35. 


General,— Mr. W. Haypon has resigned his membership of 
the L.C.C. Highways Committee. The Committee recom- 
mends the appointment of Mr. W. C. BErsey in his place. 

The Highways Committee of the J..C.C. has re-appointed 
the following special sub-committees in connection with the 
tramways department :—Tramways Organtsation: Mr. G. M. 
Gillett, Mr. H. H. Gordon, Mr. F. C. Harrison, Mr. Jas. 
lattle, and Mr. W. J. Squires. Tramways Operation: Mr. 


H. H. Gordon, Mr. F. C. Harrison, Mr. W. J. Squires, and 
Mr. H. Ward, together with the ex officio members in each 


case. 

At Werneth, Oldham, on April 16th, the marriage took 
place of Lieutenant Bertram Hoye, R.N.V.R., A.M.LE.E., 
and Miss Florence E. Dowd, of Oldham. 

Mr. THomas Pratt, head of the firm of Chr. Pratt & Sons, 
Ltd., electrical furnishers, Bradford, who is vice-president 
and chairman of executive of the National Chamber of Trade, 
and Mrs. Pratt, have had the unique good fortune to have 
their eight sons—seven soldiers and the other in charge of 
an aircraft department—and their daughter, a trained nurse, 
all home together. | 

Mr. R. B. Pitcuer, Secretary of the Institute of Chemistry, 
has been presented with a silver rose bowl on the completion 
of 2) years’ service, 

Dr. J. F. Crow ey, who has for some time had charge of 
the textile department of Messrs. Siemens Bros. Dynamo 
Works, has been appointed to represent Ireland on the Board 
of Trade Committee on Electric Supply. He is a native of 
Co. Cork. 


Roli of Honour.—Lroxarp STRUGNELL, who joined up in 
October, 1914, when he had just completed his apprentice. 
ship with Messrs. Laing. Wharton, Ltd., has been awarded 
the Military Medal for bravery at the Front, and has been 
recommended for a Comnnission. 

second-Lieutenant FreD W. Corner, a former station engi- 
neer at the works of the Oxford Electnie Co., Ltd., has fallen 
in action in France whilst with the Australian Light Infantry. 

Private Huan Deviix, who was formerly engaged at 
Siemens Bros.’ Works, at Stafford, has died of wounds re- 
ceived in action. 

Private W. FisHwick, North Staffs. Regiment, who was 
before the war with Messrs. Bullers, Ltd., electrical china 
manufacturers, of Hanley, bas gained the Military Medal for 
gallantry 

Sec.-Lieut. V. A. Hunt, South African Infantry. killed on 
April 9th, aged 25, was a member of the South African Civil 
Service, Department of Posts and Telegraphs. 

Major Howarp C. Symmes, South African Infantry. who was 
killed on April 9th, aged 43, was, according to the Times, 
Inspector of Machinery and Electricity for the Orange River 
Colony Government, Mines Department, and J.P., B.A. 
McGill University, Fellow of the South African: Institute of 
Engineers, and Assoc. Inst. of Mech. and Elect. Engineers 
(Eng.). He fought through the German South-West African 
campaign, on the conclusion of which he came to England 
with ‘the South African Infantry. 

‘Sergeant-Major A. W. TINSLEY, an employe at Manchester 
Corporation electricity department, has been awarded the 
Medaille Miljtaire. 

Private H. Hampson, killed in action, was employed at the 
Liverpool Corporation electric power station, Lister Drive. 

Rifleman W. Winkrixson, Rifle Brigade, killed in action. 
uae empioyen at the British Westinghouse Works, Trafford 

ark. 

Private Jons W. Stopes, killed in action, was employed 
at Messrs. Ferranti’s Works, Hollinwood. 

_ Private W. WHITEHEAD, Lancashire Fusiliers, reported killed 
In action, was emploved at the Lancashire Electric Power 
Co.'s station at Radcliffe, Lanes. 

Bombardier J. Wooprorb, R.G.A., who was injured whilst 
engaged in moving guns, and is in hospital at the base in 
France, was employed at the L. & Y. electric trains depot, 
Southport. À 

Gunner Ewart Doopson (19), who has been killed whilst 
making an adjustment connected with a “Tank,” was an 
employé at the Yorkshire Electric Power Co.'s station at 
Thornhill. 

Corporal W. E. Bass, R.F.A.. who was severely wounded 
on Good Friday, and died the following day, was with Mr. 
E. Arthur Pinto, A.M.I.E.E.. of Hythe and Ramsgate, and 
enlisted early in the war. He was twice promoted for gal- 
lantry in the field, and won both the Military Medal and 
Bar, and had been previously wounded. 

Miss Ivy THorncrort, who was killed in last week's bom- 
bardment of Ramsgate, was employed at Mr. Pinto’s Mar- 
gate branch. 


Obituary.—Mr. Rankin KeNNEDY.—The death of Mr. Ran- 
kin Kennedy, which we briefly announced in our last issue, 
occurred somewhat unexpectedly in his sleep from heart 
failure, after he had been in failing health for some time, 
though not confined to bed. He was 63 years of age. He 
served his apprenticeship in the engineering works of Messrs. 
Andrew Barclay & Sons, Ltd.. Kilmarnock. He gained 4 
Queen's Scholarship, and studied science and physics at South 
Kensington Science School, London. In 1880 he designed 
and constructed the first practical dynamo-electric machine 
in Scotland, which was installed in Clarke's Thread Mills, 
Paisley. In the following year he became chief engineer to 
the Railway & Electric Appliances Ce., and in that capacity 
invented certain dvnamos and motors. He also published 
the discovery of self-regulating electrical transformers, but. 
on the advice of Lord Kelvin, he did not patent it, Lord 
Kelvin holding that it was not subject matter for a patent. 
It is believed that bad he done so it would have become a 
valuable master patent. “Ia these early days, Mr. Kennedy 
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carried out many pioneer electric light and power installa- 
tions in sawmills, ships, mines, factories, and engineering 
works. In 1888, to the order of Lord Kelvin, he designed 
the dynamo for the electrical laboratory at Glasgow Univer- 
sity. He installed the first electric light in the old Glasgow 
Corporation Picture Galleries. The wiring was run on the 
three-wire system, and Mr. Kennedy claimed that this was 
the first use of that system, and that it anticipated Hopkin- 
son's and Zipernowsky’s patents. He paid two visits to the 
States—once expressly for the purpose of inspecting the West- 
inghouse works, and on the other occasion he went as ELEC- 
TRICAL REVIEW special commissioner to the Chicago Exhibi- 
tion. He contributed many articles to the technical Press, 
especially the ELECTRICAL REVIEW, and raised many interest- 
ing discussions. He also wrote many books, including *‘ Elec- 
trical Installations’’ (five volumes), ‘‘ Modern Engmes and 
Power Generators’’ (six volumes), and others on electrical 
distribution, marine propellers, aeroplane construction, &c. 
In conjunction with his consulting work, and assisted by one 
of his sons, he devoted himself assiduously to experimental 
and research work extending over a wide field, including elec- 
tric meters, petrol motors, exhaust ejector-condenser silencers, 
ignition magnetos, and air-cooled petrol motors. For the past 
ten years he had not undertaken consulting work, but devoted 
all his time to experimental work on marine hydraulic jet 
propellers and flying machines. He believed that ultimately 
the present design of aeroplane would be abandoned for the 
" helicopter ” type. He carried out many experiments on 
this type of machine. He had been engaged recently per- 
fecting an automatic electric indicating log for ships, also a 
compass for aeroplanes, and a compass for submarines. On 
the last of these he was engaged at the time of his death. 
Mr. Kennedy leaves two sons, to whom we desire to express 
our dee sympathy im their loas. 

Mr. V. M. Dunsrorp.—The Daily’ Mail records the death, on 
May Ist, of Mr. V. M. Dunsford, Deputy Controller of the 
Central Telegraph Office, London. Mr. Dunsford began life 
as a telegraphist in 1881. 


Wills.—Mr. Ernest Rurrer, chairman of the Spanish Tele- 
‘phone Co., Ltd., left £256,853 net. 

The late Mr. James Forrest left £13,574 net personalty. 
According to the Times he left to the Institution of Civil 
Engineers a number of testimonials presented to him by 
past presidents and others, and he asked the Council of the 
Institution to have the articles exhibited every vear on the 
occasion of the James Forrest Lecture. He also left £500 to 
the Institution; to be added to the ‘‘ James Forrest Lecture 
Trust Fund.” : 


NEW COMPANIES REGISTERED. 


ee ee 


Modern Electric Welding Co., Ltd. (9,810).—Private 
company, Registered in Edinburgh, April 19th. Capital, £5,000 in £1 shares. 
To carry on the business of welders of iron, steel, and other metals, &c. 
The subscribers (each with one share) are: Wm. Slack, 119, Albert Road, 
Langside, Glasgow, engineer; John Maxwell, 113, St. Vincent Street, Glas- 
gow, solicitor. The first directors are: W. Slack, W. Stewart, H. Slack, 
and J. Maxwell. Solicitor: J. Maxwell, 113, St. Vincent Street, Glasgow. 


Russian Industries, Ltd. (147,167).—Private company. 
Registered April 17th. Capital, £30,000 in 28,500 ord. shares of £1 each and 


_ 9,000 management shares of ls. each. To carry on the business of engi-~ 


neers, contractors, concessionaires, financial agents, merchants, shippers, ex- 
lorers, miners, financiers, &c., in relation to Russia and the British Empire. 
[he subscribers (each with one share) are: H. W. Thornton, general manager, 
Great Eastern Railway; A. D. Rutherford, 40, Queen Victoria Street, E.C., 
retired bank manager; L. Oury, 3, Thames House, Queen Street Place, E.C., 
director and manager, Mozambique Co. The first directors are not named. 
Solicitors: W. R. Russell, 3, Lombard Street, F.C. ` 


R. Armstrong & Co. Ltd. (147,182).—Private company. 
Registered April 18th. Capital, 25,000 in £1 shares. To carry on the busi- 
ness of merchants, importers, exporters, contractors, brokers, and suppliers 
A materials in connection with the manufacture of cable and wire, clectrical, 
telegraph, telephone, engineering, rubber, and rubber goods, &e. The sub- 
scribers (each with one share) are: H. C. Rose, 123-5, Cannon Street, 
E.C. 4, merchant; H. D. Douglas, St. Moritz, Ogmont Road, Sutton, Surrey, 
electrician, The first directors are: H. C. Rose (chairman) and H. D. 
Douglas. Registered office: 3, Cloak Lane, E.C. 


Railway Phonopores, Ltd. (147,251).—Private company. 
Registered April 2th. Capital £5,000. in £1 shares. , To carry on the busi- 
Ness of electrical and mechanical engineers and merchants, manufacturers of 
pbonopore and other induction coils, &c. The subscribers (each with one 

are) are: C, Isaac, Brockley House, Slough, Bucks., engineer; Irene M. 

ndall, 82, Huxley Road, Leyton, E., typist. The first directors are E. W. 

ith and C.-Įsaae = Solicitors: Frank Simmonds & Carters, Broad Strert 

se, EC. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Underground Electric Railways Co. of London, Ltd.— 
Trust deed dated April 3rd, 1917, to secure £700,000 5 per cent. three-year 
secured notes, charged on £681,000 London Electric Railway 4 per cent. 
debenture stock, £412,000 4 per cent. perpetual debenture stock of the Citv 
and South London Railway Co., and £120, London Electric Railway 4 per 
sale pref. stock. Trustees for note holders: Union of London & Smiths 

ank. 


W. A. & R. J. Jacobs, Ltd.—Issue on April 4th. 1917, of 
€700 debentures, part of a series of which particulars have already been filed. 


CITY NOTES. 


The report for 1916 states that large con- 


Brush tracts are in hand, the current order list 
Electrical being well above the average. The profit 
Engineering and loss account shows that after provid- 
Co., Ltd. ing for general charges, maintenance ot 


plant and buildings, and interest on the 
company’s debenture stocks and loans, there remains a bal- 
ance of £21,635, and, with the amount of £9,321 carried for- 
ward from the previous year, a total available balance of 
£30,956. The directors recommend that £8,000 be applied for 
depreciation of property, patents, and goodwill, that £2,044 
be applied in payment of the further 4 per cent. interest to 
Which the holders of the company’s 6 per cent. prior hen 
participating second debenture stock are entitled out of the 
first net profits available for dividend in any year, that £7,055 
be placed to general reserve, and that the balance of £18,857 
be carried forward. The reserve account had been increased 
during the year by £2,979, the profit on purchases of the 
company’s debenture stocks for sinking fund purposes, and 
by £608, the profit on the sale of Jand at Cricklewood. The 


_ further sum of £7,055, which the directors now recommend 


be appropriated to this account, will raise the reserve fund 
to £20,000.—Financial Times. 

: Mr. J. ANNAN Brycr, M.P., presided, on 
eee ous April 26th, at Hamilton House, over the 
annual meeting. He first dealt with the 


and . | 
iteins in the balance sheet, and said that 
are ei on the debit side the first item of capital 


remained unchanged. The item ‘ sundry 
creditors and eredit balances’’ stood at £621,118, showing an 
increase of £212,046 over 1915, owing partly to increase in 
the volume of business and partly to the rise in the prices of 
materials. The item ‘‘ reserve for employers’ liability ” had 
been increased this year by £10,000, an amount double that 
appropriated last year. It was considered advisable to make 
the larger appropriation in view, not only of the larger num- 
ber of persons employed, but of the present character of the 
labour. The number of workpeople employed in the factory 
was at the outbreak of war 5,223, of whom 4,720 were men, 
and only 513, or about 10 per cent., women. At the end of 
1915 the number was 6,679, at the end of 1916, 7,284, and at 
present the number was 8,037, of whom 6,505 were men. 
and 2,032, or about 314 per cent., were women. There had 
thus, since war began, been an increase of 785 men and 2,019 
women, making a total increase of 2,804. The old skilled 
Jabour had almost entirely disappeared, and the present per- 
sonnel, the result of continual dilution by less skilled, or 
entirely unskilled, elements, was necessarily less experienced. 
As a consequence, accidents had unfortunately increased, 
though every possible safeguard that could be devised was 
provided against them, and the number of accidents was 
nearly a third greater in 1916 than in the preceding year. 
His remarks on the character of the labour were made in 
relation to the advisability of increasing the reserve for eun- 
ployers’ liability, and in no way involved any complaint of 
the new labour itself in the abstract. Though it was at the 
outset entirely unskilled and inexperienced, it was anxious 
to learn, and did its best. It was gradually becoming ex- 
perienced and acquiring skill.. The women had been most 
willing even to tackle work requiring physical strength 
apparently in excess of their powers, and they were becom- 
ing proficient in many kinds of difficult work. In addition 
to the factorv hands, there was an oftice staff of about 2,0009. 
of whan 600 were women. The total number of emplovés 
was, therefore, about 10,000, of whom about one-third were 
Women. Special depreciation had been increased by £9,000 
to cover additional wear and tear due to the present condi- 
tions of operating the machinery, such as the character of 
the labour, necessity for night shifts, &e. The item ‘ stock 
and material on hand ” showed an increase of £158,537, due 
partly to the growth of the business, partly to the higher 
cost of material, and partly to the fact that, from the dith- 
culty of obtaining some particular material at the proper 
time, work on orders had to be suspended and their comple- 
tion postponed, often for a long period. The item ‘ com- 
pleted work on contracts” showed the considerable increase 
of £60,000, owing largely to delivery being. delayed by lack 
of transport by rail or ship. This difficulty : was becoming 
accentuated every day. By the end of March in the current 
year, there had been since January Ist a further accumula. 
tion of completed goods awaiting dispatch of something like 
600 tons, representing roughly £100,000 in value. This difti- 
culty was likely to increase, and was entailing a serious lock- 
up of funds. The French company had done well, but the 
Italian company ,had made some loss, due to the rise in 
wages and materials since the contracts were taken. These 
factors affected both countries. but while the French Govern- 
ment recognised and made allowance for them, the Italian 
Governinent did not. In France recent legislation had iv.- 
posed taxation on excess profits, but all the principles upon 
which it would be applied had not vet been settled in prac- 
tice, and the extent to which the company would be affected 
was therefore still uncertain. The Norwegian company had 
made a small profit. There was reason to believe that after 
the war there would be a good”’field for these companies, and 
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preparations were being made by reorganisation and recon- 
struction of buildings, in so far as was possible under war 
conditions, for taking advantage of an increased demand 
which,,at any rate in France, where destruction had been 
so. great, was likely to be large. ‘The gross profit’ for the 
year was £311,195, an increase of £17,210. The net profit 
Was £199,046, an increase of £22,505. The relative increase 
in the net profit as compared with that in the gross protit, 
viz., £5,385, was mainly due to the smaller amount written 
off for ordinary depreciation. The tonnage output in 1916 
was 224 per cent. greater, and the value, owing to higher 
costs, 40 per cent. greater than in 1915, but the aggregate 
gross profit was in 1916 only 5.8 per cent., and the ayyzrepate 
net profit only 13 per cent. greater than in 1915. There had 
thus been a great fall in the rate of profit. There had been 
great advances in wages and materials which could not be 
foreseen when the orders were estimated for, and their effect 
had been accentuated by the unavoidable delays in the coni- 
pletion of orders, prolonging, as these delavs did, the period 
during which the adverse causes were in operation. A fur- 
ther cause of the diminution of rate of protit had been the 
continual dilution of Jabour. It would, however, bave been 
possible to increase the dividend if it had not been necessary 
to carry over a much larger sum than in 1915. With the 
still uncertain effects of the Munitions Act and Excess Profits 
taxation it was absolutely necessary to provide a large suin, 
and the amount of the carry over, £59,735, was none too 
great, though he hoped it would prove adequate. During 


the year under review their orders had been more than main- . 


tained, as, excluding the large railway contract mentioned 
last year as taken in 1915, the normal business of 1916 showed 
a considerable increase both in volume and value, while in 
the current year there was also a considerable increase in 
orders as compared with the corresponding period of 1916. 
There bad been a satisfactory addition to their trade with 
the Continent, particularly in France and Russia, while the 
business with Australasia and South America had consider- 
ably improved. On the whole, their exports, in view of the 
ditticulties of transport, must be considered satisfactory. He 
had referred to the constantly increasing lock-up of funds, 

and though at the end of the vear the financial position was 
quite easy, it might be that before long, under present condi- 
tions of high wages, dear materials, delays in completion of 
orders with consequent longer and larger locks up of capital, 
and a growing business necessitating fresh mannfacturing 
facilities, they might have to contemplate an addition to their 
capital, So far they had been able to meet the position out 
of revenue, but it would probably not be possible to defer 
much longer a request for permission to raise fresh capital. 
He was not alone in thinking that the policy of the Treasury 
in increasing the direct taxation of industry had gone far 
enough, and in one respect a great deal too far. He deseribed 
fully last vear the highly inequitable effect upon them of the 
Excess Profits Tax. and since then the injustice had been 
enhanced by the pohey of the Treasury in the last Finance 
Act, in virtue of which: it not only exacted an additional 10 
per cent.—that was 60 per cent. in all—of the profits, but 
reserved to itself the right to claim either this 60 per cent. 
or the 80 per cent., calculated on a diferent system, exact- 
able from controlled establishinents under the Munitions of 
War Act, whichever might give a better result to itself. 
It was not, however, so much the injustice on which he had 
to insist. What he was quarrelling with at the moment was 
the policy of killing the goose which laid the golden egg, 
the policy which prevented an industrial concern from pro- 
viding for expansion out of savings. How was industry 
going to provide after demobilisation for the employment of 
the vast additional ‘mass of labour which would be thrown 
on the market by the return of the troops, and the cessation 
of munition requirements? Remember, that to meet the 
colossal taxation to be borne by the present and rising genera- 
tions, there must be an immense increase in production. 
Where was the money to finance it to come from? There 
was much talk of trade banks and of industrial banks. Thev 
were excellent things, but even if they were to be provided 
in unimaginable numbers, who was to provide their funds? 
Not the income-tax payer, whom the late Secretary of the 
Treasury menaced with 10s., or the super- -tax payer, who 
already. paid 10s., and was threatened with an increase. Not 
the excess profit taxpayer, who already, in many trades, 
was being sucked dry so far as the chance of providing for 
expansion was concerned, and who also was being threatened 
with a rise to 80 per cent. Ie could not believe that the 
present Chancellor of the Excheqner, who was himself a 
business man, would fail to recognise the disastrous effects 
of the excessive taxation of industry. So far, other belli- 
gerent countries had shown more consideration for industry 
than this country. Some of them had followed their ex- 
ample in imposing taxes on excess pratits. but none of them 
were anything like so severe as Great Britain. In some cases 
they were graduated’ up to a maximum of 50 per cent., while 
in others, as, for instance, in France, there was the wise 
provision—and this was the’ point he wished to emphasise— 
that profits devoted to expansion were allowed to escape 
altogether. Germany, their principal trade, as well as war, 
enemy, had not. so far as he knew, imposed any excess 
profits tax, and had not even increased the income-tax. As 
a result, the great German concerns in the electrical trade 
had aceumulated vast sums in cash—it was true it might 


prove to be only paper cash—for the inevitable fight after 
the war. He had lately seen the balance sheets of three of 
these companies for the year 1915,. the Allgemeine, the 
Siemens-Schuckert, and the Bergmann. The first. bad by 
that time accumulated a cash reserve of 74 milions, the 
second 24 millions, and the third 14° milhons—sterling, not 
marks—funds which were expressly mentioned as available 
for operations after the war ended. It seemed to-be assumed 
by some well-meaning people that when peace was declared 
there would be an end of economic war also, and they depre- 
cated any measures tending to perpetuate it. They wished 
them to receive back Germany into the comity of nations—to 
kiss and be friends, as after a lovers’ quarrel. It was for- 
gotten that this war was as much a war for commercial and 
Industrial as for military domination, and that there were 
no more enthusiastic advocates of it than the heads of the 
great German industries and financial establishments. It was 
forgotten that the military war was only the complement of 
the economic war, which, started half a century ago with 
the two hundred million indemnity robbed from France, 
had been waged ever since with the purpose, as they now 
knew, of dominating the trade of the world. He had before 
him lately a striking instance. A great German firm had 
maintamed a factory in England entailing for the last ten 
years an annual loss of some £100,000, with the express 
object of keeping prices in this country low and so preventing 
that particular mdustry from being able to compete abroad. 
The economic war Germany would renew more savagely and 
more nnscrupulously than ever, if she could, and it must be 
their ann, if they were not to go under, to use every means to 
defeat her. As it was, they were urged by the Government to 
capture her trade,-but bereft by it of the wherewithal. The 
first essential was money. Where was it to come froin? 
Government had been taking the savings of industry, and 
the manufacturers of this country would have no means to 
undertake the innnense business which the world would offer 
after the war, while the vast mass of labour set free in this 
country would be short of employment. There nrust be a 
catastrophe unless Government, which had taken the manu- 
facturers’ money, stepped in behind him with its credit. 
Take their own case—they had daily evidence of immense 
business open to them in every country where they traded. 
in France, Italy, Russia, Spain, and the Dominions, business 
demanding great extension of their works and the employ- 
ment of masses of labour, but which they would be unable 
to undertake without large additions of capital. Meanwhile 
others were stepping into the breach. America, with her 
vast resources, had started a powerful organisation which was 
already securing business in every quarter. Happily they knew 
that she had no ultenor objects, and if they could not live 
alongside friendly competition which was the life of business, 
they did not deserve to survive. But they could not fight even 
friendly rivalry without money, and this brought him back 
to the point with which he started, that not only for their 
immediate necessities, but for post-war opportunities, if they 
were to avail themselves of them, they must obtain fresh 
capital, if they could get it. The Chairman next referred to 
the excellent progress being made with the company’s educa- 
tional scheme under the able guidance of Mr. Fleming, and 
also dealt with the number of men who had joined the 
Forces. Up to the end of February 2,469 bad joined, of whom 
168 had been killed. In conclusion, he said that while they 
were faced now and in the future by many and serious 
problems, they looked hopefully to the future, confident of 
the loyal support which thev had had in the past from their 
staff and workpeople. Such labour difficulties as they had 
had it had been found possible to settle by tactful handling. 
and he was happy to say that in this respect their works 
manager, Mr. Mensforth, had ably continued the policy of 
Mr. Lang, now their managing director, who formerly occu- 
pied Mr. Mensforth’s post. The future of British industry 
depended upon the loyal co-operation of emplover and em- 
ployed. The interests of the shareholder and of the workman 
were the same. The one could not be happy without the 
other. The directors would strive to maintain this identity 
of interest, and as they had surmounted many difficulties in 
the past, they looked hopefully to the future. 

Mr. SKEEL pointed out that the board was doing the same 
thing as the Government. The company was making money, 
but it was putting it carefully out of the shareholders’ reach. 
He hoped next vear the board would do better for the pre- 
ference shareholders. 

Mr. Birks thought the shareholders were eminently satis- 
fied with the figures. At the same time the question of the 
return on the preference shares had an important bearing on 
the raising of new capital. 

The CHAIRMAN said he entirely avanipathiead with the re- 
marks made, but so long as they did not know what they 
had to pay the Government they must have a large carry- 
over. They could probably easily pay an additional 2} per 
cent. on the preferred shares if ani they knew what sum 
they had to pay the Government. 


Mr. J. C. PeacHEe, presiding at the annual 

me Ta meeting held on April 24th, at Rugby, said 
) that it was proposed to pay a dividend 

of 10 per cent. on the small ordinary capital and, after carry- 
ing £19.463 to reserve, to pay a bonus of 2s. Gd. per £10) 
“B” stock and 1s. per share on the ordinary shares. With 
£10,463 now added to theréeserve fund Tthat fund would stand 
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at £34,812, subject to the payment due to the Government 
under the Controlled Firms Act. In addition to this there was 
the special reserve of £7,467 against the “A” and “B” prefer- 
ence dividend accounts. The energies of the company were 
still directed to special operations, and considerable extensions 
of plant and to the number of employés had been made. The 
necessarily increased expenditure had been partly provided 
for out of revenue and partly by a further advance from the 
company's bankers. The value of orders on the books was 
sufficient to ensure full pressure of work for the rest of the 
year. Included in the orders were some for such items us 
turbines and Diesel engines, which, being items that formed 
the chief part of the company’s pre-war business, provided 
a valuable connecting link for the resumption of normal 
business after the war. It was satisfactory to note that the 
profit for the year, after allowing for excess profits, was 
sulticient to maintain the same rate of dividend on the share 
capital as in the previous year. About 300 of their employés 
were now serving with the Forces, and 21 had Jaid down 
their lives. To these must be added the name of the late 
Mr. Leslie Robertson, a director, who gave his life for the 
country at the sinking of H.M.S. Hampshire. 


Mr. J. H. Tritton, presiding at the an- 
Indo-European nual meeting, on April 24th, said that 
Telegraph owing to general postal delays and staff 
Co., Ltd, shortage they were at present unable to 
_ submit the report and accounts for the 
past year. Having regard, however, to the figures that were 
available, they saw no reason why the final dividend should 
not be paid on the usual date. The accounts would be circu- 
lated at the earliest possible date. They were pleased to be 
able to pay the final dividend and distribution for the year 
without encroaching upon reserves, and without diminution 
of the total amount, and they believed that there would re- 
main sufficient to allow of the provision again out of earnings 
of an adequate sum of money on account of depreciation. 
Their holding in British Government securities was large— 
o3 per cent. of the company’s capital. The new arrangement 
with the Eastern Co., which would secure to the Indo-Euro- 
pean Co. a sufficient sum after payment of all expenses to 
provide a dividend of 7 per cent. on the share capital, did 
not come into force until August, 1916, and the company 
benefited very considerably by revenue derived from the first 
seven monthe of the year. At the last meeting he stated that 
the directors had decided to enter into a combination of in- 
terests with Creed & Co., Ltd. for the development of the 
wireless patents owned by the Indo and Galletti Companies. 
That arrangement had fallen through. It became apparent 
that the interests of Creed & Co., Ltd., were not compatible 
with this company’s interests, and the agreements that bad 
actually been entered into had, by mutual consent, been can- 
celled. This did not in any way affect the future develop- 
ment of their wireless assets, and he hoped to give fuller 
information on the extension of the wireless side of the busi- 
ness next year. They had fulfilled important.contracts for 
wireless materal. The company's telegraph through service 
remained interrupted owing to the conflict raging in Europe, 
but they continued to handle considerable local traffic, which 
was of great importance just now. They had done their 
utmost to assist the Russian Government, and believed that 
their assistance had been of considerable value to them. With 
the victorious conclusion of the war, and the restoration of 
their through communication, they would be able to offer to 
the Government and to the public as efficient a service as in 
the past. Thirty-seven of the company’s English staff were 
serving with our Armies. Four had laid down their lives. A 
large proportion of the company’s Russian staf! were with 
the Russian Armies. | 
Mr. R. W. BLACKWELL presided at the 
annual meeting on Aprl 2th. After 
going through the accounts, he said that 
the board had considered it advisable, 
having in view the conditions prevailing at the present time, 
to carry £10,000 to general reserve, and to place a further 
£10,000 to special reserve account. They had also thought 
it best to reduce the book value of their patents by £2,575, 
inasmuch as they had not- been able to fully utilise their 
patents under existing circumstances, and could not clearly 
see when normal conditions of trade would he restored. It 
was the opinion of the board that it would be unwise to 
make any larger distribution than that recommended (5 per 
cent., free of tax). In their reserves, and in the carry- 
forward, it was indispensable that they held a considerable 
cash reserve. The figures certainly demonstrated that the 
concern was in a thoroughly sound position. The gross 
profit for the year under discussion was £13,000 less than 
that of the preceding year, although the amount at their 
disposition was only some £3.000 less. The decrease war 
not a matter which need trouble the shareholders. It was 
anticipated by the board, and justified the considerable carry- 
forward provided for at the last meeting. The fact was 
that their manufacturing and contracting business in times 
of peace had now been practically wholly shelved, and much 
of their more elaborate manufacturing plant was necessarily 
idle. For work of national importance they did not realise 
any great percentage of profit. Looking at -the business in 
general, he could only confirm what he said at the last 
meeting. They bad not been advantaged by the war; they 
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had merely held their own. They had had great difficulties 
to meet, and had met them with fair success. It had been 
no small matter to adapt their plant to meet the special calls 
that had been made upon them. They had had to lay down 
much new plant and, to a great extent, they had run it to 
death. They had lost many of their experienced hands, and 
had had to bring in substitutes and to considerably employ 
female labour. Their costs had been greatly increased there- 
by, for, as they would readily appreciate, the wear and tear 
upon machinery, and the waste in manufacturing . processes 
when teaching new hands, had been most substantial items 
of expense. Material had been difücult to obtain, and, in 
consequence, they had had to buy well ahead and carry 
much larger stocks than could possibly be required in normal 
times. ‘Io sum up, under existing conditions they had no 
reason to complain. To the best of their ability they had 
accepted their share of the national responsibility, and he 
did not doubt but that the shareholders would be quite con- 
tent to accept a not excessive return from the year’s working 
of their property. 

In reply to a shareholder, the CHAIRMAN said he was not 
a prophet, and therefore could not say exactly how they 
would stand when the war was over. However, he had not 
the slightest doubt that the position of the company would 
be certainly no worse than it was at the present moment, 
and he had every reason to suppose that it would resume 
the rate of improvement which it had shown during the 
few years prior to the war. The reserves that had been 
made, both last year and the vear before, had been made 
with a view of meeting any possible contingencies that might 
arise out of the war. 


Chiswick Electricity Supply Corpn.—The report for 1916 
states that the profits earned, after writing off £933, and 
paying sinking fund premium and trustees’ fees, were £7,647. 
Interest on first mortgage debenture stock amounting to 
£3,600 has been paid, leaving a balance of £4,047. The direc- 
tors recommend a dividend on the shares of the corporation 
of 5 per cent., less tax, and that the balance of £907 be 
carried to depreciation reserve fund account. The increase 
in the cost of production continues, consequent on the 
advance in the price of coal, of fuel oil, of other materials, 
and of labour. The directors have endeavoured to meet these 
adverse conditions by inaking an advance in the price charged 
for current. ' 


North of Scotland Electric Light & Power Co., Ltd.— 
Considering the conditions, the resylts for 1916 are satisfac- 
torv. At Montrose the connections decreased from 1,163 kw. 
to 1.091 Kw., owing to the closing of the Manure Co.'s works. 
At Brechin they increased from 776 Kw. to 815 Kw. At Inver- 
ness they increased from 1,452 KW. to 1,597 kw. Total eon- 
nections for the three towns, 3.503 kw. Gross profit £7,550, 
as against £7,088 for 1915. After meeting interest on deben- 
tures and loans amounting to £2,781, writing £138 off sus- 
pense aceount, and adding £2,046 brought forward, the net 
profit is £6,677. A dividend of 3 per cent. is to be paid, 
placing £2,000 to renewal reserve account and £1,000 to 
general reserve account, carrying forward £2,177.- i 


Woking Electric Supply Co., Ltd.—At the annual meet- 
ing recently, Mr. Asusy said that owing to the extra cost of 
fuel, the outlay for generation increased by £4,168; it would 
have been heavier but for the action of Mr. H. W. Bowden, 
a director. Rates and taxes—extraordinary to relate—had 
decreased. A shareholder asked the board to consider the 
new Labour situation that would arise after the war. It 
would be a serious matter, and workmen would not be satis- 
fied with what they were having to-day. After paying 5 per 
cent. dividend the workmen should have a certain percentage; 
there should be a sort of co-partnership in a limited way. 


Indian Electric Supply & Traction Co., Ltd.—The . 
accounts for 1916 show that the surplus on working at Cawn- 
pore was £20,220, against £15,932 in 1915. The net revenue 
credit is £20,314. London expenditure was £2.410, deben- 
ture interest £3,900. Including £800 brought forward, the 
balance is £14,803. There has been placed to general reserve 


£3,000, to depreciation and renewals reserve £3,000, written 


off debenture issue expenses £1,000; a dividend of 7} per 
cent. for the year is recommended, leaving £1,757 to carry 
forward. 


Kaministiquia Power Co.—The directors have declared a 
quarterly dividend of 13 per cent., or at the rate of 7 per 
cent. per annuin, for the quarter to April 30th. 


Eastern Extension, &c., Telegraph Co., Ltd.—The direc- 
tors announce that in consequence of delays arising from the 
war in obtaining the necessary returns from foreign stations 
and administrations, it will be impossible to present the 
accounts and balance sheet duly audited in respect of the 
year to December 31st, 1916, during May, when it has been 
usual to hold the annual general meeting. Having, how- 
ever, satistied themselves that the net earnings of the year 
will be sufficient for the purpose, the directors have decided 
to make an additional payment to the shareholders, free of 
Income-tax, of Ts. per share (equal to a dividend of 14 per 


‘ cent., and a bonus of 2 per cent.). making the distribution for 


the year 1916 8 per cent., free of-income-tax, 
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Eastern Telegraph Co., Ltd.—The directors announce 
that, in consequence of delays arising from the war in obtain- 
ing the necessary returns from foreign stations and adminis- 
trations, it will be impossible to present the accounts and bal- 
ance sheet duly audited in respect of the year to December 
dist, 1916, during May, when it has been usual to hold the 
annual general meeting. The directors, however, having satis- 
hed themselves that the net earnings of the vear will be sutt- 
vient for the purpose, have decided to make an additional pav- 
ment on the ordinary stock equal to a dividend of 14 per 
cent. and a bonus of 2 per cent., making the distribution for 
the year 1916 8 per cent., free of income-tax, the same rate as 
was paid for the previous year. The usual distribution at the 
rate of 34 per cent. per annum, less income-tax, on the _pre- 
ference stock fur the first quarter of 1917 will also be paid. 

Oriental Telephone & Electric Co., Ltd.—Owing to the 
delay in pa f of the mails from the East, it was im- 
possible to complete and issue the annual report and accounts 
for 1916 by the end of April, as usual. ‘These are now in 
course of completion, and the annual general meeting of the 
shareholders will be held about the middle of May. 


Ramsgate & District Electric Supply Co., Ltd.—Includ- 
ing £1,146 brought forward, the gross profit for 1916 is £3,873. 
After allowing for interest at 5 per cent. per annum on out- 
standing accounts due to contractors, the balance is £2,660. 
A dividend of 4 per cent. is recommended, placing £1,000 to 
reserve, leaving £860 to be carried forward. 

Calcutta Electric Supply Corporation, Ltd.—The number 
of units sold during fe four weeks ended February rd, 
1917, ainounted to 1,763,149, compared with 1,362,833 units in 
1916. 

West India & Panzma Telegraph Co., Ltd.—Dividends 
for the last half of 1916: 6s. per share on the first and second 
preference shares, and 6d. per share on the ordinary (free of 
tax). 


STOCKS AND SHARES. 


TUESDAY EVENING. 
WRITING on the eve of the introduction of the Budget, it is 
dificult to steer clear of connment which the Chancellor's 
speech may render nugatory, if not ridiculous, before the end 
of the week. The Stock Exchange is closed to-day (May 
Day), and members are looking forward to a Budget that 
will introduce heavy taxation in various directions. 

Prices ure comparatively little affected. Buyers are cer- 
tainly holding aloof, pending the speech on Wednesday night; 
and a slight weakening in the War Loan, Consols, and similar 
stocks is an omen of what the House looks for. It is a plati- 
tude to point out that increased taxation spells a lowering 
of investment prices and a corresponding improvement 
amongst speculative issues, although the present occasion may 
prove an exception, so far as the former are concerned, inas- 
much as there is so much money available for investment 
that the floating supply of stock is inadequate to meet it, and 
we see no reason why this state of affairs should change after 
the introduction of the Budget. 

One of the London electric lighting companies has recently 
made a new issue of capital in the shape of short-dated deben- 
ture bonds; and there is an aggrieved feeling in certain 
circles that the bonds should have been offered in a provin- 
cial city instead of the issue coming to London. It mav be 
inferred froin this that the terms are tempting, and probably 
would have attracted all the money that the company re- 
quires had the issue been made in London. 

Of course, it was necessary to obtain the sanction of the 
Treasury to fresh money being raised: and we understand 
that the ground-floor price was 90 for 44 per cent. bonds, 
redeemable in 14 years, drawings to commence very shortly 
at par. The complaint is that, being a London company, 

the natural course would have been for the issue to be offered 
in London in the first place. 

The Home Railway- market is dull and inert, and the 
reasons advanced are the proximity of the Budget, topether 
with the increased destruction notified last week by sub- 
marines, and the persistent ofħcial warnings with regard to 
the food problems. The last two reasons have a direct bear- 


ing, of course, upon domestice stocks and shares; and the` 


Underground division is dull with the rest. Districts drooped 
to 16, but Underground Income bonds keep reasonably steady 
at 81, the firmness being helped by the recent announcement 
with regard to the possibility of substituting coke fuel for 
petrol. The National Steam Car Co. har just made a new 
issue of shares, partly with the object of providing for this 
new departure, the development of which will be watched 
with great interest. : 

Electric Lighting shares are uniformly good. For the ordi- 
nary there are buyers in nearly every case; and holders de- 
cline to sell, notwithstanding the advances which have been 
made in quotations. The market is still a limited one, so that 
at one time it is difficult to sell, while at another time it is 
no easier to buy. But for the present, at all events, there 
18 a strong demand, with very few shares to meet it. Charing 
Gross, Metropolitana, City ordinary and preference, and 
County preference show rises ranging from 1s. 3d. to 5s. 

Mexicans are the star market in the Stock Exchange. The 
telegram in the Times on Monday, quoting the New York 
Times, to the effect that it would not be more than a few 


days before Mexico threw in its lot with the Allies, had a 
remarkable etlect upon prices. Rises of 2-5 points were com- 
mon in the bonds of the utility and railway companies. Meri- 
can Electric Light Fives rose 3 to 31. Pachuca Fives at ¥ 
were 2 points up. Monterey first mortgage debenture at 17} 
gained 5. Mexico Tramways first bonds are 7 points up on 
the week. 

Not much stock has been tempted out by these violent 
advances; and there is a disposition to await events before 
believing entirely that Mexico has joined the Allies against 
the Central Powers of Europe. However, it is now possible 
to realise bonds which have been practically unsaleable for 
inonths past. Brazil Tractions, too, have recovered 3} points 
after their drop of 6 last week; the preferred at 84} are also 
better.  Anglo-Argentine Tramways 5 per cent. debenture 
continues to improve, and other foreigners are generally firm. 

The telegraph market has no such long string of rises to 
its credit as was the case last week, but the previous improve- 
nents are being well held; and Indo-Europeans are 25s. 
better, allowing for the dividend deduction. The reports of 
the various companies are almost uniformly good, and the 
payment of dividends free of tax by several of the leading 
companies again brings their stocks into prominence by 
reason of the new Budget. 

The manufacturing group is quiet. Brush issues are un- 
changed on the issue of the report, which is regarded as 
good; the ordinary stock is quoted about bs. and the three 
debentures at 50, 60, and 52, in the order of their precedence. 
Rubber shares gave way sharply on consideration of Budget 
possibilities, which brought in profit-takers. The armament 
group is hard, but business in most markets has been held 
in check by the uncertainties surrounding the coming speech 
of the Chancellor of the Exchequer, the details of which wil! 
have been digested before these notes are. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Homa ELBOTRIOTTY UOMPANIRS, 


Dividend Price 


amS April 80, Rise or fall Yield 
1916. 1916, 1917. this week, pac. 


Brompton Ordinary .. .. 10 9 64 _ #6 18 6 
Charing Cross Ordinary sa 6 6 84 + A 7 210 
do. do. do, 43 Pret.. 43 4} = 6 iB 6 
Chelsea oe ee ae ee 4 3 =R 6 4 í 
City of London .. i . 8 8 1 +3 617 & 
do. do. 6percent. Pref. 6 6 10 + 4 600 
County of London és ie A1 q 10} — 616 6 
do. 6 percent. Pref. 6 6 10 + } 6 0 0 
Kensington Ordinary .. - 7 10 63 — 51l 7 
' London Electric .. ss “a 8 8 i -= NU 
do. do. 6percent. Pref, 6 4 at == 668 
Metropolitan = ws os 8 8 +4 600 
do. 44 percent. Pref. 44 4) a — 740 
8t. James’ and Mall ae 8 8 — 680 
South London ee ee ee 6 5 23 aed 7 (a 6 
South Metropolitan Pref. ae 7 21/- == 618 4 
Westminster Ordinary .. os 8 7 | = 669 
l TELRGRAPES AND TELEPHONES, 
Anglo-Am. Tel. Pref, ee ee 6 6 05 T 6 6 3 
do. Delf, oe oe 83/6 14 223 + 2 618 4 
Chile Telephone .. ss ve 8 8 7 = 614 4 
Cuba Sub. Ord. ee ee eo 6 6 84 — 6 17 8 
Eastern Extension ss čs 8 8 14 — 1G 4 
Eastern Tel. Ord. aA se 8 8 1414 — $13 1 
Globe Tel. and T, Ord. .. oe 7 7 123 — *B 1 5 
do. Pref, és 6 6 10 — 6 0 0 
Great Northern Tel, ee ee 23 22 88 ene se ' 6 16 9 
Indo-European ee ee ee 18 18 504 xd — i? ; 6 8 9 
Marconi... a ee .» 10 10 9% = 89 1 
Oriental Telephone Ord, .. 10 10 ay — 4141 
United R. Plate Tel, oe oe 8 8 6g — e8 0 9 
West India and Pan, oe ee 6d, 6d. 1 -m + | 10 0 
Western Telegraph ee ee 8 8 14 -=s 6M 4 
Home Rna, 
Central London, Ord. Assented 4 4 60) a 680 
Metropolitan ee ee ee 1 1 2 =— 4 3 4 
do. District .. -- Ni Nil 16 — Ni 
Underground Electrico Ordinary Nil Nil 1} — Nil 
0, do, “A” .. Nil Nil 5- - — Ni! 
do. do. Income 6 6 81 — $ *6 8 8 
Forgie& &c, 
SE ET 
am, 
Adelaide Sup. 6 per cent. Pref, 6 6 5 — 6 0 0 
Anglo-Arg. Trams, First Pref, 3 = 816 0 
do. 2nd Pref, .. S= = 
do, 5 Deb... 6 6 68 +2 7 6 0 
Brazil Tractions .. oe æ. 4 € 45 +33 Nil 
‘Bombay Electric Pref. .. Sa 6 6 10 _ 6 0 0 
British Columbia Elec, Rly. Pfce, 6 6 61 — 640 
do. do, Preferred— Nil 46 = Nil 
do, do. Deferred — Nil 803 — Ni 
do. do. Deb. 43 64 + 3% 6 19 10 
Mexico Trams 6 per cent. Bonds — N 834 +7 Nil 
do, 6 percent, Bonds — Nil 27 +u Ni 
Mexican Light Common Sa Nil Nil 2 — Nü 
do, Pref. ee ee Nil Nil 1 See Nil 
Mawnoracronme OComPanins, 
Babcock & Wilcox we ee (| 16 6 4 
British Aluminium Ord. ee 6 q q 19 
British Westinghouse Pref, ., % 7 24, xd 6 919 
Callenders.. ee ee ee 15 20 q 1 0 
do. 6 Pref, ee ee 4 6 0 
Oastner-Kellner .. : ° SA 6 0 


e 2 20 
Edison & Swan, £8 paid ~- Nil 
do. do. fully paid ., Nil 
do. do. 4 percent. Deb, 4 
Electric Construction ., ae 6 
Gen. Elec. Pref, ee ee ee 6 
O. (0) t oo ee $ e 10 
Henley... oe “és o- D 
do. Pref, ee ee ee é$ 
India-R ber se ee ee 10 
30 

paid 


cote Bu So 2ebatesom 


Denno aw 
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PROMOTION IN ELECTRICITY SUPPLY 
UNDERTAKINGS. . 


[ COMMUNICATED. | 


THIs subject is one of great interest to every employé— 
“manager or apprentice—in an electricity supply department. 
As viewed from the manager’s chair, the question of filling-up 
vacancies on the staff usually requires much time and 
thought, and hasty decisions are possible only in cases where 
it is obvious that a particular employé is the one man 
specially fitted to fill the vacant post. But this condition 
is the exception rather than thé rule, as it is generally 
found that the claims of several members of the staff have 
to be taken into consideration before a final decision is 
arrived at. What, then, are the qualifications which weigh 
most in the selection of candidates for vacancies on the 
staff? Naturally these will differ in detail depending on 
the natare of the post, but definite rules can almost be laid 
down which are applicable to all appointments. 

In the first place, the appointment should be made on 
equitable grounds after fair and reasonable consideration. 
The interests of the undertaking should be paramount, and 
all questions of kinship, favouritism, prejudice, and influence 
should be brushed aside. Social connections should have 
no weight, so far as is humanly possible. Assuming the 
candidates are honest and trustworthy—and no one is 
eligible for promotion who is not—the question becomes 
one of respective capabilities. 

General Manager or Chief Engineer.— Much discussion 
has taken place at Institution and Engineering Society 
meetings as to the relative importance of commercial and 
engineering knowledge in the conduct of an electricity under- 
taking. It is generally agreed that the head of a large 
electricity supply business should be a commercial man first 
and an engineer afterwards, and in many cities and towns 
engineers have had their letter-paper designation altered 
from * chief electrical engineer ” or “ borough electrical engi- 
neer ” to “ general manager ” or “ manager and engineer.” 

Electricity Committees also are becoming alive to the 
fact that the smart commercial man with a good know- 
ledge of electricity supply is of more use to an electricity 
department than the electrical engineer who has a first-class 


training in turbine or alternator design and construction. - 


In these days when power stations and distribution systems 
are laid out on stereotyped plans, the operation of an elec- 
tricity supply department is a matter of routine. But the 
vetting of business and the general policy of the depart- 
ment are problems which require more than mere engineering 
training. Many undertakings are suffering to-day from the 
want of initiative and business acumen displayed by their 
chief engineers, while some of the largest supply systems 
have been built up by commercial men and by engineers 
who have developed their business instincts. 

The successful head of an electricity undertaking should, 
therefore, be a good business man, possessing those qualities 
which nsvally mark the business man—namely, organisa- 
tion, common sense, initiative, tact, personality, and a work- 
ing knowledge of the product he deals in. He must have the 
knack of being able to choose the men who will be of 
most use to him. It might be said of the successful 
manager of an electricity supply department that he could 
manage a soap factory just as successfully. He will leave 
his assistants to carry out their allotted duties, and see that 
they do so. His principal concern will be in regard to 
the consumers who take the supply. The organisation 
should be such that, even if the head of the department 
should be absent from business for a month, the work of 
the department would be carried on .as if he were there. 
This, however, in no wise implies that his presence is not 

for the efficient conduct of the business, but 
rather testifies to the care with which he has organised the 
undertaking. Although he may not be in actual attend- 
ance at his post, his personality is still kept in view by the 
assistanta, who carry on in the usual way. 

Chief Assistant.—Regarding the choice of a chief assistant 
or agistant manager, if the appointment is left to the manager, 
he will eelect the man whose qualifications befit him to 


a 


take entire charge during the absence of the manager. 
The chief assistant must be absolutely reliable, and in 
matters of policy, his first consideration should be to follow 


- the course which his superior would have adopted had he 


been present. The first assistant may be a good engineer, 
and be able to go into details with the station superin- 
tendent or mains engineer, but his greatest asset should be 
his capability of answering inquiries in the absence of the 
manager, and his power of exercising control over the 
other members of the staff. Common sense and tact will 
go further than mere knowledge of engineering details. 
The chief assistant must, of course, have the practical and 
technical training to enable him to be of service to the 
manager in drawing up schemes for the extension or improve- 
ment of the undertaking. 

Station Engineer.—The station engineer should be a 
trained mechanical and electrical engineer, with good prac- 
tical and theoretical knowledge of boiler, turbine, and elec- ° 
trical operation.- If he should have, in addition, some 
commercial training, he is the man who automatically steps 
up into the vacant position of chief assistant. While paying 
particular attention to the boiler house, where enormous 
sums of money may be wasted, he should at the same time 
exercise a general supervision over all his staff. 

He should encourage his staff to talk over matters in 
connection with the efficient running of the station, and 
give consideration to any suggestions which may be 
advanced with the object of improving the conditions of 
operation or the reliability of the plant. He is not paid his 


salary for working with his hands, and it is his fault if 


there is no one under him who can be éntrusted with any 
particular work. His duties are’ purely of a supervisory 
character, and his chief concerns should be the smooth, 
economical, and reliable operation of all the plant under his 
charge. Great attention should be given to the question of 
stand-by plant in cases of failure, and every precaution should 
be taken beforehand to avoid breakdowns. Many trouble- 
some breakdown repairs have been avoided by systematic 
inspection and proper maintenance of plant and auxiliaries. 
A good station engineer will endeavour to so arrange the 


_ duties and responsibilities of his staff that he will find some 


© o 


auxiliaries are in good working order. 


difficulty in knowing how to fill up his own time, and it 
must be apparent to him that the manager, on visiting the 
works, would rather see him walking around with a 
placid air of contentment than discover him running round 
the works with a worried look in his face. To the manager, 
the first signifies efficient control, while the latter condition 
means trouble and anxiety. Breakdowns are, however, 
often quite unavoidable, but the station engineer should. 
anticipate them as far as possible by insisting on a sufficient 
reserve of plant being installed to cope with possible 
untoward events. The less anxiety he gives his superiors 
the more is he efficiently fulfilling the functions of his 
position. | : | 
Boiler-House Superintendent.—The station engineer's 
most important assistant is the boiler-house superintendent, 
whose duties are to sce that the boilers and boiler-house 
The maximum 
efficiency should be obtained from each pound cf coal, and 
the boiler-house superintendent must, besides being a good 
engineer, have a knowledge of chemistry. Careful attention 
should be paid to the calorific values of fuel, grate feeds, 
and conditions of draught for each boiler unit. The boiler- 
house superintendent should have an assistant whose sole 
duties are the testing of coal, the reading and recording of 
draught gauges, CO, recorders, steam or feed meters, Lea 
recorders, temperatures of feed water, flue gases, superheat, 
and the tabulation and comparison of results from day to 
day. It should always be borne in mind that:too much 
attention to these details is impossible, and a capable boiler- 
house engineer’s wages—and those of his assistants—can be 
saved many times over by a strict and systematic check on 
all sources of waste heat in the boiler house. . 
Electrical Superintendent.— The electrical superintendent 
should have charge of all the electrical equipment of the 
power station and sub-stations, besides having an interest in 
the working of the steam plant in the engine room. He 
should’ relieve the station engineer of the responsibility 
of keeping the electrical machinery, switchgear, &c., main- 
tained in thorough order. All electrically-driven auxiliaries 
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should be inspected daily by his men, and attention called 
to weak points in any of the various motors driving air, 
extraction, feed or circulating pumps, stokers, econom isers 
scrapers, or coal and ash conveyors. -High-tension switch- 
gear, control gear, relays, rotary converters, transformers, 
&c., should also be inspected daily by competent men who 
have the confidence of the electrical superintendent. Like 
his immediate superior in office—the station engineer—and 
his confrère (the boiler house superintendent), the electrical 
superintendent should remember that his particular sphere 
is the careful supervision of his men to ensure that they 
perform their allotted duties with precision. As a large 
amount of their work is of a routine nature, it is essential 
that its importance should be impressed upon them. 

Charge Engineers, Junior Engineers, &e.—The efficient 
working of the plant—especially during night shifts—is 
left to the mercies of the charge engineers and their juniors. 
‘These members of the staff should, therefore, be sclected 
very carefully. The charge engineer's lot is not usually a 
happy one, and the remuneration for his services should be 
on a fairly liberal scale. A good charge engineer is worth 
his weight.in gold, and sufficient notice should be given to 
his value to the undertaking. From the ranks of charge 


_ engineers, capable boiler-house and electrical superintendents _ 


are recruited. It should be the object of every engineer- 
in-charge to qualify himself for promotion to one of these 
-+higher-paid posts. 

“Mains Engineer. —The mains engineer’s chances of pro- 
motion rest entirely with himself. In’ many undertakings, 
the mains engineer is also the chief assistant engineer, and 
his claims for the supreme position, when vacant, very often 
have the first consideration. In his dealings, with con- 
sumers, he has the opportunity of acquiring that business 
intellect necessary for the successful manager of an electrical 
undertaking. But he must first of all be a successful 
mains engineer, and his duties as such are most exacting. He 
should be conversant with the best methods of laying mains 
in widely-varying situations. His assistants should keep a 
record of maximum and minimum currents on the feeders 
aand distributors of the system, and be in close touch with 


the work of the electrical superintendent in the station. 


He must be fully alive to the possibilities of development 
in any section of the distribution system, with the view of 
being well in advance of increased requirements by any 
consumer or section of consumers. Additional demands on 
the feeders and distributors should be anticipated by the 
mains engineer, and the management should at once be 
‘acquainted with particulars of probable extensions to elec- 
trical plant in‘ consumers’ premises, so that steps may be 
taken to fulfil the obligations of the undertaking by the 
provision of extra cables to cope with the additional 
demands. A record ef costs of laying main cables should 
be kept, so that the work of estiniating for cable require- 
ments can be undertaken with simplicity and ease. The 
mains engineer’s assistants should be men whose training 
-and experience have been on Jines which render them fitted 
to take the post of mains engineer when the position becomes 
vacant. 

Consumers’ Enyineer.—From the comrmeyial point of 
view the consumers’ engineer holds the most consequential 
position on the staff of the undertaking. He is in imme- 
diate touch with the requirements of the undertaking’s 
-clients. His duties are to advise consumers regarding the 
most efficient and economical methods of utilising the elec- 
trical energy supplied from the undertaking. He must be 
fully conversant with the economics of electricity supply, 
and the best means of driving machinery, lighting work- 
shops, heating and cooking. He must be familiar with 
every application of electricity for power, lighting, heating, 
and cooking, and be able to explain lucidly the reasons for 
charging different rates per unit for different classes of 
-gupply. 

Knowledge of the electricity supply business is, of course, 
-of the first importance, and an electrical engineering training 
is also essential; but the duties of the position require 
sound common sense, tact, and commercial experience, and 
-on these grounds alone the consumers’ engineer is the person 
whose qualifications befit him for the more onerous position, 
-of managing the whole electrical undertaking. As con- 
-sumers’ engineer, his staff should consist of a meter super- 


$ 


intendent, an installation inspector, a foreman electrician, a 
public lighting foreman, and a showroom assistant. Sub- 
servient to these would be meter testers, meter repairers, 
meter readers, installation testers, wiremen, motor inspectors, 
canvassers, and salesmen. 


Secretary, Chief Clerk, or Accountant.—The status of 
the chief clerk of an electricity department has greatly im- 
proved with the growth in size and importance of supply 
undertakings. This position, in the larger town and cities, 
now carries with it the title of secretary or accountant, and 
in some cases, where the individual possesses a technical 
knowledge of electrical engineering, a new position, under 
the name of commercial assistant, is created. 

-The dtities of the chief clerk are very onerous indeci. 
The responsibility of the energy accounts rests with him, 
and all purchases, stores, &c., should come under his juris- 
diction. Organisation should be his watchward, and great 
care must be taken in the appointment of his assistants. 
He has many opportunities of advancing his position which 
are denied to the other heads of departments, owing to the 
frequent consultations which he has with the general 
manager or chief engineer, His views often carry much 
weight in matters affecting the policy of the department. 
and it is possible to conceive that, in the light of present 
tendencies, the post of secretary to an electricity undertaking 
may be a stepping stone to the position of manager of the 
undertaking, just as it may be in other commercial 
enterprises. 

(eneral.—In the promotion of employés in any grade, 
certain maxims may be laid down which are applicable to 
almost every case. First consideration is invariably given 
to the person possessing, besides a fair knowledge of the 
business required, a large share of sound common sense. 
Other factors in the question are initiative—not necessarily 
originality —orderliness, and reliability. A man, however. 
may be most reliable and painstaking, and yet have very 
narrowed ideas, which lead him into spending a great deal 
of time in unnecessary detail. Originality and a mania for 
special systems often become a nuisance rather than a help. 
Some originality is necessary, and systems should only be 
adopted when they tend to simplification of routine work. 
A great point is the cultivation of a personality, so that your 
work and instructions carry some weight. Responsibility 
should be sought, not avoided. Special commendation 1s 
always given to the man who can relieve his immediate 
superior of a part of the latter’s responsibility; especially iu 
matters of detail. It is a good plan, therefore, for a super- 
intendent to allow his principal assistant to become familiar 
with the whole work of the department, not only with the 


object of sharing his responsibility, but, mainly, to be ina 


position of recommending his assistant as his successor in 
office in the event’ of the superintendent’s promotion to a 
higher post. Many a good superintendent spoils his chances 
of promotion by keeping information to himself in a seltish 
desire to improve his indispensability. -The folly of his 
shortsightedness only becomes apparent when his claims to 
promotion are overlooked for lack of a suitable man tə 
succeed him. | 

It is a fact that a good workman generally proves a bad 
master, unless he has cultivated a talent for arranging work 
and supervising its procedure. The superintendent who 
works himself cannot, at the same time, exercise a proper 
supervision over his men. 

Promotion by seniority, or on e of long service, 
should, of course, be adopted where other considerations art 
equal. But prior claim should always be given to the can- 
didate who has the faculty of being able to use’ his brains 
to the best advantage, and who can cope with difficulties 
which arise. In positions-of commercial responsibility and 
in the supervision of engineering work—whether con- 
stractional or maintenance—a tactful manner, a quick 
understanding, and a good memory, are of great importance. 


Spain.—A new company has lately been formed in 
Barcelona, with a capital of £4,000, and the title La Sociedad de 
Cobre Electrolitico, to start works for the electrolytic production 
of weldless copper tubes: 
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THE DETERIORATION OF CURTIS RATEAU 
TURBINE BLADING. 


A comprehensive paper on the above subject was recently 
read before the SOUTH AFRICAN INSTITUTION OF ENGINEERS by 
Mr. A. Fenwick, who is the turbine specialist to the Rand 
Power Companies The paper contains a great amount of 
valuable information which it 3s not possible to reproduce 
in extenao in our pages, but the following is a summary :— 

The author classifies the various turbines* as follows :—(1) 
3,000 xw., 1908-10; (2) 9,600 Kw., 1911-12; (3) 4,000 H.P. (com- 
pressor turbines), 1911-13; (4) 12,000 Kw., 1914-15; (5) 10,000 
H.P. (compressor turbines), 1914; (6) 300 H.P. (auxiliary), 1911- 
13; (7) 650 H.P. (pump), 1912-14. The majority of these 
operate with a stop valve steam temperature of 320-350 deg. C. 

Table I shows the metals in use on the various turbines; 
some are only in the experimental stage. 


TABLB (£—SHOWING VARIOUS METALS IN USE FOR BLADING. 


Material, 
4 % niekel steel 2 and 3 Guide 
Siemens-Martin steel 


5 % nickel ste. 1 

3 & nickel steel 

Medium carbon steel 

30 % to32 % nickel steel 


7 3,4 and 5 


oo 


-mo 4 and 5 | u 


2,4 and5 , 
1,2,3, 4 and 5 


25 % nickel steel 3 | Wheel and Curtis seg- 
| ment 
a % niekel steel All classes | Wheel and Curtis sta- 


tionary segment 
Wheel and Curtis sta- 
tionary segment 


Alumimiam bronze 1,2,3,4,5&6 


“Brass All classes ' Wheel and Curtis sta- 
' tionary segment 

Nickel brass o 3 ' Wheel 

Monel met: 1 3 | Wheel and Curtis sta- 


| ; tionary segment 
_ The author includes further tabulated data showing analyses 
of the steel and non-ferrous alloys in use: 
An examination shows a variation of some thousands of 
running hours in the life of blades of similar material and 
` position in the turbine, and life here represents the running 
period up to the time reblading was carried out; in some 
cases the blades could safely have been run for a longer 
penod, and in others blades have run much longer than was 
dictated by safety. 

3,000-kw. Turbines,-Class 1.—Dealing first with the Curtis 
stage, and the first three low pressure stages, two materials 
have been tried, viz., aluminiuin bronze and 5 per cent. 
nickel steel, and the superiority of the latter is apparent. 
Sets 5 and 6, Simmer Pan, were fitted with steel blades, and 
have been running for six years. In neither case has failure 
occurred, the running hours up to December 31st, 1916, being 
39,119 and 39,298 respectively. 

The aluminium bronze blades are quite unsuitable for this 
part of the turbine. The aluminium content disappears from 
the surface of the metal, leaving a very brittle layer of 
copper; where the section of metal is thin, as at the inlet and 
discharge edge of the blades, it breaks away like glass with 
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hight tapping. With continued use, the outer layer cracks 
and flakes off, exposing the part underneath, which in turn 
flakes off until the blade is split up into several layers. Where 
the section of the blade is fairly heavy, as in the Curtis stage, 
the shape is gradually lost, but the body of the blade re- 
mams sound and seldom fails. What usually happens is, the 
Portion which is riveted over to secure the shrouding chips 
off, allowing the latter to come adrift. 

Fig. 1 is a good example of this deterioration, and is from 


* The first five classes of turbines are apparently of Germa 
meke—Eps. Exec. Rev. ee . á as 


Class of turbine. | Whecl or guide blades. _ 


the first row of Curtis moving blades, after being in commis- 
sion for about 24,000 hours. 

Fig. 2 is from the second row of Curtis blades on the same 
machine; the deterioration is similar, but not so far advanced ; 
the running hours are the same. 

The running time before reblading averages for the first 
four stages on sets 1-4, Simmer Pan, 26,700 hours. The 
Curtis blades bave a shorter life in the later stages, due no 
doubt to higher temperature in the Curtis casing. 

After leaving stage 4 deterioration is in the form of erosion 
or pitting on the back or convex portion of the blade; the 
inlet and discharge edges become thin and holed, and easily 
broken off. Fig. 3 shows typical examples. The blades (from 
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stages 5, 6, 7, and 8) ran for 33,665 hours before renewal. 
The following stages, 9 and 10, also of aluminium bronze, 
do not suffer. No appreciable improvement in steain con- 
sumption resulted from reblading. 

The last two stages have running hours varying from 39,000) 
to 46,500 at Simmer Pan, and up to 52,000 at Brakpan. The 
present practice is to fit the first four stages with 5 per cent. 
nickel steel blades, stages 5-8 with brass blades, and the last 
two stages with aluminiuin bronze. The author favours 
nickel steel for the first eight stages and aluminium bronze 
for the last two. l 

9,600-kw. Turbines, Class 2.—The blading has with two ex- 
ceptions proved satisfactory on row 3 (Curtis stage); the 
aluminium bronze proved distinctly unsatisfactory, becoming 
so brittle in some cases that the blades broke away from the 
wheel; In‘all cases the edges were very brittle. The bronze 
has been replaced with steel with satisfactory results. Fig. 4 
shows examples of the above aluminium bronze blades which 
were renewed after 15,000-18,000 hours. 

The aluminium bronze blades in stages 10, 11, 12, proved 


satisfactory, but in stage 13 breakages occurred, the fracture 


taking place across the neck of the tee-headed root. 
The stress is not excessive (three tons per sq. in), and it 


‘it probable that vibration is responsible for the failure. 


Some of these stage 13 blades have run from 20,000 to 30,000 
bours and are still sound; breakages in three cases occurred 
after 10,600, 23,800, and 24,900 hours respectively. 

4,000-h.p. Compressor Turbines, Class 3.—A 25 per cent. 
nickel steel was used for row 1 on the Curtis stage, and in 
a particular case failure occurred after running 17,700 hours, 
due, it is supposed, to brittleness acquired by use with high 
temperature steam and vibration; 5 per cent. nickel steel . 
used for other sets has given satisfaction. 

In the second row of Curtis blades, aluminium bronze and 
5 per cent. nickel steel have been employed, the former prov- 
ing quite unsuitable and being replaced by the latter. In 
stages 2, 3, and 4 the aluminium bronze has a similar record 
(specimens are shown in fig. 5), and has been replaced by 
brass; in stage 5 aluminium bronze stands well, the tempera- 
ture being low. Aluminium bronze was unsuitable in the 
stage 6, for mechanical reasons, the blades breaking off at 
the root after 5,000 to 7,000 hours. | 

Five per tent. nickel steel fractured in the same manner. 
A material is required which is not so easily affected by vibra- 
tion. ‘“‘ Monel” metal is being given a trial. Nickel brass 
is also being experimented with for stage 5. The steel blades 
for stage 6, just referred to, show a small amount of erosion 
on the inlet edge of the blades after 6,000 hours. 
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Turbines, Classes 4 and 5.—Three metals are in use, 5 per 
cent. nickel steel, brass, and bronze, arranged in the order 
given, starting from the H.P. end of the turbine. Steel is 
also used for the last three wheels in one case, and for the last 
two wheels in the other case, at the exhaust end. The metals 
appear to be in the correct position for the best results, and 
_up to the present no trouble~has been experienced. | 

Erosion of the inlet edge of the steel blades at the exhaust 
end of the machine is noticeable in all cases after 5,000 to 
6,000 running hours; in the case of the compressor turbines 
(Class 5) running at 3,000 R.P.M., with a blade velocity of 
720) ft. per second, the erosion is very pronounced, the edge 
of the blade being like a fine saw. 

Auxiliary Turbines, Class 6.—These turbines have a Curtis 
wheel only, with four rows of blades. The first two rows of 
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blades were of 5 per cent. nickel steel, which has given good 
results, and the last two rows were of aluminium bronze, and 
where the blade section was small this proved disastrous. 

Fig. 6 shows typical examples of these blades, which 
would hardly be recognised as such, after 15,000 and 18,000 
hours respectively. : 

On the later sets installed brass has given good results, 
being in good condition after 26,000 running hours. 

Auziliary Pump Turbines, Class 7.—This' type has also a 
single Curtis wheel; in no.case has the blade material shown 
deterioration, both steel and brass being in excellent condi- 
tion after a maximum running period of 26,000 hours. 

General.—From the foregoing remarks it is perfectly clear 
that aluminium bronze for use as a blade material in the bigh 
temperature stages of a turbiné is totally unsuitable. While 
brass might do as well in the low temperature stages, one 
would not expect as long a life owing to the soft nature of 
the material. 

Five per cent. nickel steel has given good service. Experi- 
ence with brass blades covered 30,000 running hours, and no 
renewal owing to deterioriation has taken place; it is pos- 
sible that it may outlast steel due to absence of oxidation. 

“Inlet Nozzles.—These are of cast-iron on all the turbines 
dealt with, and as supplied by the makers were quite un- 


Fig. 4. 


satisfactory. The nozzles are a series of ports divided by 
partitions, and the latter crack badly, large pieces breaking 
off and passing througk the turbine, usually bruising the 
blades if no more. Blading troubles are not easy to locate, 
as @ piece of metal frequently passes through several stages 
before becoming jammed. 

Tests showed that the damaged nozzles did not reduce 
the efficiency, and accordingly a V-shaped portion was cut 
out of the partition before fitting the nozzles, which has 
practically cured this trouble. 

As an experiment steel divisions forged from mild steel 
bar and cast into an iron body have been tried on a large 
turbine with very good results. Two small turbines with 
steel nozzles gave quite satisfactory results; bronze castings 
have zeen used by some makers; brass would probably be 
too soit. i 

Curtis Stationary Segments.—Four metals have been used 
as follows:—Aluminium bronze disintegrated rapidly owing 


to temperature; 25 per cent. nickel steel becomes brittle in 
time, and one breakage has occurred; 5 per cent. nickel steel 
is now used exclusively for all main turbine stationary seg- 
ment blading, and stands yp very well. Brass is sometimes 
used for the second row of the auxiliary turbines, and always 
for the third row; it stands well, the maximum hours in we 
so far being 30,673. 

Guide Blading.—The material in general use is 30-33 per 
cent. nickel steel. The nature of the deterioration is the 
same in all cases, but the results, taken over a given period. 
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Fig. 5. 


are quite inconsistent. The first visible indication appears in 
the form of a fine crack on the inlet side of the blade, and 
frequently close to the outer retaining ring, but sometimes 
near the centre of the blade. Before these cracks are actually 
visible, they can be produced by a few light hammer tape. 
These cracks extend over the surface of the blade, cobweb 


fashion, until pieces become detached, and pass through the — 


succeeding stages, severely bruising and closing up the whee! 
blading on the inlet side, but seldom causing a strip. Ulti- 
mately, the whole of the blades crack, and if not attended 
to the guide ring collapses, causing heavy fouling and serious 
damage to the wheels gnd blading. 
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There is little danger when the cracks first appear, as 
several- months elapse before pieces of guide blade break 
away. Examination ut interval of 3,000 hours allows one 
to follow the condition and judge when the ring shoald be 
renewed. = 

In the case of the guide blade diaphragms as fitted to Class 
4 and 5 turbines, they become unsafe as soon as cracks appes!, 
and movement of the diaphragms in the direction of the fol- 
lowing wheel has taken place on different occasions. This 
tendency to displacement of the diaphragm is probably due 
-to the circumferential pitch of the blades in the guide bla 
diaphragm construction being greater than in the guide rm 
Onu pon; with a' consequent increase of diaphragm ares 
per blade. : 
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Experience shows the great disparity in the running hours 
between the various stages at the same station, and the same 
stages at two different stations. l 

Influence of Material on Deterioration.—The evidence is 
hardly sufficient to state definitely the relative advantages of 
high or low percentage nickel steel, but the results obtained 
in No. 4 set, Rosherville, point to steel containing no nickel 
as being more suitable. | s 

On the Class 4 turbines, steel, containing no nickel, has 
been supplied for some stages, and has so far shown no 
deterioration, while other stages, containing 30 per cent. 
nickel in the same machine have shown marked deterioration. 

In the case of the guide ring renewed on No. 4 set, Vereeni- 
ging (stage 10), some of the blades were badly cracked, 
and others appeared to be in perfect condition; one of each 
was analysed, and both were found to be 30 per çent. nickel 
steel, the inference being that the presence of a high per- 
centage of nickel does not necessarily cause the blades to 
crack. 

Mechanical Stresses Imposed on the Blades -by Expansion 
and Permanent Growth of the Retaining Rings and Dia- 
phragma and by Sudden Changes of Temperature in the 
Blades —We have ample evidence of the exceedingly heavy 


stress imposed on the blades from this cause, particularly at | 


the high temperature end of the turbine. 

When the machines were first erected, the guidé rings were 
fitted toa groove in the casing, and secured thereto by means 
of acrews; the C.I. diaphragm, of dished formation, is grooved 
round the periphery. and fitted snug to the inner retaining 
ring of the guide ring, there being a corresponding tongue 
fitting the groove of the diaghragm to prevent lateral move- 
ment. The convex side of the diaphragm is toward the high 
pressure end of the machine, and is designed to resist the 
difference of pressure between the inlet and discharge side of 
the guide rings. It is found that the clearance between the 
diaphragm’ boss and the preceding wheel gradually diminishes. 
It, however, does not relieve the blades sufficiently to prevent 
severe buckling of the first two rings. 

„It is seldom the blades are buckled beyond the third guide 
ring, the expansion of the guide rings and diaphragms being 
naturally less as the temperature decreases, until at the 
exhaust end it is comparatively low, seldom: exceeding 50 
deg. C. If we assume heavy pressure on the blades to be 
the cause of the cracking, it seems strange that where the 
pressure is heaviest the blades are least affected. It may be 
a contributory cause, but in any case it is obviously better 
to relieve the blades of this stress as far as possible, and this 
bas been accomplished in the case of the guide rings by 
machining a 3 mm. clearance between the guide ring and 
diaphragm and resting the diaphragm on fwo short fitting 
strips on the lower half. A few copper pins are fitted on 
the upper half of the guide ring, with about .5 mm. clearance 
between the pins and diaphragms, so that the latter cannot 
rise too much and foul the shaft gland. It is found that 
after a time these pins are crushed by the diaphragm, and 
they are eased periodically. 

In the case.of the guide blade diaphragms, these are sus- 
pended on lugs at each side of the turbine casing, 3 mm. 
clearance being left all round the casing groove, so that the 
diaphragm ìs free to move when fitted, but gradually tightens 
sideways in the groove as the growth of metal takes place. 


In the case of the guide blade diaphragms on turbines, ` 


Classes 4 and 5, which were fitted to relieve blade stresses, 
l mm. clearance was left round the circumference by the 
erectors. This wae absorbed during the first year of running, 
and, in addition, in some cases, very heavy distortion. has 
taken place. | | 
We have cases on record where long life has been attained 
without the rings being eased at all. On one of the 3,000-KW. 
sets installed at Brakpan some of the blading was renewed 
after 46,890 hours (stages 2, 6, 7), and on the adjoining set 
the blading was eased after over 40,000 hours, and is still in 
commission and in good condition after 59,000 hours, with 
the exception of the guide ring for stage 2, the blades of 
which are now cracking. In both machines the blades are of 
per cent. nickel steel. Some makers use steel castings 
for turbine diaphragms, and this material is not subject to 
permanent growth lika cast iron. l 
With regard to the sudden expansion of the blades fhem- 


selves when starting up a set from a cold state, the blades 


are thin and will temporarily attain a higher temperature 
than the retaining rings; they will be subjected to compres- 
sion stresses on this account, although 30 per cent. nickel 
steel probably has a very low coefficient of expansion. 36 
per cent. nickel steel (Invar), used for instrument work, has 
no coefficient of expansion. 

In this connection, the number of starts over an extended 
period have been examined on the various 9,600-KW. sets, 
but this does not seem to have any bearing on the life of 
the blades, and it is probable that these stresses are not so 
plate as others which the blades are called upon to with- 


It having been decided to cast these guide blade rings 
Say, their manufacture presented some difficulty at first. 
rdinary steel plate, 2 and 3 mm. thick, was used, cut to 
pe and bent round a former. The blades were then 
nged and riveted between the retaining rings, a fairly 
neat job-being made. It is significant that the turbine in 


which these re-bladed rings are fitted is less efficient than 
the others of similar type. This may be due to the rivet heads 
and flanged portion of the blades, which project into the 
steam passage and obstruct the steam flow. 

Other Stresses, Vibration, Impurities in the Steam, &c.— 
If we assume the drop in pressure across each diaphragm to 
be 6 lb. per sq. in., and the diameter of the diaphragm to be 
60 in., the guide blades have to withstand a lateral force of 
8.4 tons, which divided between the blades may not be ex- 
cessive. A certain amount of vibration will take place, due 
to the rotation of the parts, and passage of steam through 
the blading. This vibration acting on the guide blades while 
under stress from the diaphragm pressure, and perhaps at a 


_critical temperature, may cause cracks to develop and ulti- 


inately break down the material. Another factor is impuri- 
ties carried over from the boilers with the steam. For in- 
stance, on the 3,000 sets at Brakpan, where exceptionally 
long life has been attained, oil occurs as a greasy deposit on 
the guide blades, and may have acted as a protective cover- 
ing. 
; (To be concluded. j 
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SOME POINTS IN CONNECTION WITH 
ENGINEERING SPECIFICATIONS. 


Tue paper by Mr. J. SHEPHERD was read and discussed at a 


-meeting of the ScorrisH LOCAL SECTION OF THE INSTITUTION 


OF ELECTRICAL ENGINEERS at Glasgow. a 

Mr. ArcH. Pace (Glasgow) agreed with the author that in 
the majority of cases there was great need for engineers to 
specify thoroughly and exactly what they wanted when pur- 
chasing, and he cited instances to show that if a standard 
apparatus was bought the purchaser was sometimes left with 
undesirable features. He particularly instanced the necessity 
for having steel fittings with a standard turbine on the high- 
pressure side for the superheated steam they had now to deal 
with. It was criminal to use anything but steel. On the 
condenser question, if they did not specify the friction drop 
from the condenser they might get pumping plant which 
would take twice the power necessary, while, as to starting 
gear, if they did not distinctly specify the fittings wanted 
they would probably get the ordinary brass-finisher’s product, 
which would be unsuitable. Mr. Shepherd had advanced 
points to be included in a specification as general conditions, 
detailed technical requirements, and bills of quantities. An- 
other very important heading was technical data, which 
ought to be supplied by the contractor, and asked for in the 
specification, because otherwise they would probably require 
to spend a day with the contractor’s representative before 
they had any proper idea of what was being submitted. 
General conditions had been a very thorny subject for several 
years, and in the I.E.E. General Conditions, which Mr. Shep- 
herd suggested should be more or less accepted, there were 
some points which required consideration. For instance, it 
was said that the testing should be done by the manufac- 
turer; the purchaser was not at all likely to accept a piece 
of apparatus which had been tested by the manufacturer 
only. Another point related to solicitors or town clerks draw- 
ing up general conditions; in Mr. Page’s opinion it would 
be better for ‘he engineer to draft the specifications first, 
and then give the legal experts their turn at improving mat- 
ters. There appeared to. be some contradiction in the sug- 
gestion that the lowest offer should be accepted on a clear 
and concise specification, and that the results would be 
genefally satisfactory, if the engineer was allowed to select 
a firm of known excellence and ripe experience. 

Mr. SHEPHERD explained that his point was that if the 
engineer was allowed to select a well-known firm of ripe 
experience there would be little doubt of the excellence of 
the plant, though they might take it as a general rule that 
the tender usually accepted was ‘the lowest. 

Mr. Pace proceeded to deal with the coal specification, 
pointing out that the method which had worked all right in 
his experience was to buy from pits from which they were 
in the habit of purchasing—the pits extending over large 
areas, and the engineer making tests over considerable 
periods. The contractor was usually left in the dark as to 
what was considered the value of the coal. When the tenders 
were received the calorific values were tested and compared 
with the calorific values of the previous tests, and the orders 
were placed accordingly. He disagreed with Mr. Shepherd 
that the duct system of cable laying was the best. Nowadays 
the procedure was not to work through a nest of ducts, but 
to carry cables along routes around which they were likely 


to pick up business. 


Mr. E. Seppvon (Edinhurgh) said it seemed very necessary 
for every engineer to define clearly the conditions and results 
he wished to obtain with the plant, but to try and design the 
respective parts would hinder engineering generally. It was 
folly for the purchaser to be too definite in detail in specifica- 
tions, because then the manufacturer did not get a fair 
chance to experiment with his-own particular kind of appa- 
ratus. As to heat-transformation, (theré was(a@ wide field open 
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for the fuel cngineer to secure a greater efficiency in the 
relation of coal to the output from the generator. He agreed 
with Mr. Page that if the colliery proprietors would not con- 
forin to the practice of selling by .B.TH.U.’s the purchaser had 
simply to get the values of the coals from each particular pit. 
He hoped the colliery owners, however, would see the reason- 
ableness of selling on the B.TH.U. basis. 

Mr. MorGan (Glasgow) gave it as his experience that it 
was better to get coals from adjacent pits and strike the 
relative values between the different collieries. The coal 
which had the highest calorific value might not necessarily 
suit them best. 

Mr. M’Lrop (Glasgow) thought it was an extraordinary 
thing that, while most engineers recognised the importance 
of drawing up a sharply worded specification for capital plant, 
there were too few who took the trouble to extend the system 
to cover consumable stores. Very often the purchaser of 
consumable stores was left with some non-technical clerk who 
might allow himself to be led away by a plausible traveller 
into purchasing an unsuitable oi] for use in turbines which 


might lead to the ultimate wrecking of the plant. Sometimes 


specifications were purposely left vague, and some local autho- 
rities had reason to regret signing free wiring contracts which 
were soinetimes drawn up in a very crude way. Many en- 
gineers in this country had been intluenced by the supposed 
economy effected by using small coal. One could understand 
that attitude being taken sorne years ago, when the colliery 
owners were pleased to get rid of this material at 5s. or 6s. 
a ton, but at the present price of 15s. it was not worth it. 
Greater economy could be effected by purchasing large coal 
and crushing it suitably for their grates. He suggested in 
cable laying the use of armoured cables laid direct in the 
ground as economical, particularly in rural districts, where 
transport was scarce and expensive. 

Mr. J. M. Mvusro (Glasgow) argued that every specifica- 
tion, no matter how carefully prepared, provided openings 
for the contractor, who was at least as’ clever a man as the 
engineer, who desired, and perhaps was rather compelled, 
to find some way of escape from the position in which he 
found himself. In the end, client and contractor alike must 
trust the engineer. The “lowest tender” was a fetish 
before which local authorities had bowed for years, and it 
had much superficially to recommend it; but, after all, it 
was an insufficient, insecure and shallow defence, and one of 
the benefits in having a competent engineer was that they 
could come out into the open and accept any tender. What- 
ever any large number of consulting engineers might ask 
for, they should not cease to contend for a big measure of 
freedom when the choice of tender, not necessarily the cheap- 
est, came to be decided. In one case, out of nine or ten 
tenders he got for a generator, he accepted the dearest of 
the lot. He also supported the purchase of coal by the 
B.TH.U. principle as being the only sensible and practical one. 

In his reply, Mr. SHEPHERD said he would go further than 
Mr. Page, and say it was criminal to use cast-iron for super- 
heated steam for anything over 500 deg. for permanent work. 
He agreed that it was very necessary to go into details in 
specifving turbo-generators. In the supply of motor starters 
there appeared nothing more iniquitous than the action of 
some contractors, who seemed to see how cheaply they could 
manufacture their apparatus without much regard to design, 
fitness, or robustness. He agreed with Mr. Page that trans- 
formers and other plant might be perfectly suitable when 
placed in small power systems, but when placed in large 
systems, with unlimited power behind them, such plant 
utterly failed, hence the necessitv of detailed specifications. 
In his opinion, it was necessary to specify with some 
detail, so that they could accept the lowest tender with 
some degree of comfort. He agreed with Mr. Seddon that it 
was better to buy coal direct if they could get the mineral 
of a fixed value, but if they compared deliveries from the 
same colliery for the same year they would get anything but 
uniform value. He submitted the following figures in this 
connection actually obtained from analysis :—Highest mois- 
ture, 14.1 per cent.; lowest, 9.5 per cent; highest small, 32.4 
per cent.; lowest, 13.5 per cent.; highest calorific value, 
13,500 B.TH.U.’s; and lowest, 12,294 B.TH.U.’s. If engineers 
were going to buy their raw material at fixed prices, and 
varying so much in value, they were not buving economically. 
From his general experience, the accepting of the lowest 
tender was a course which had seldom ended in difficulties 
when tendering to a proper specification. The question of 
how varving tenders and varving qualities of coal could be 
adjusted was answered if they put in the specification for 
coal of standard value. and that standard value a calorific 
value, of, sav, 12.500 B.TH.U., moisture 9 per cent., small 20 
per cent.. ash 10 per cent. Thev could then arrive at a 
point when thev could say which particular coal was the 
cheapest. Sampling was an easy matter, and he never knew 
of a case where a contractor asked for an independent analysis 
during 10 years’ buying by this method. 


Birmingham Electricity Department.— FEMALE LAROUR. 
--The Electricity Supply Committee has decided to employ women 


in the power stations, particularly in the switch-rooms and engine 
and boiler houses, 


NEW PATENTS APPLIED FOR; 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. ‘Fromrson & Co, 
i Electrical Patent Agents, 285, High Holborn, London. W.C., and at 
Liverpool and Bradford. i 


1917. 


5.315. ‘Sparking plugs for internal-combustion engines.” A. G. France. 
April 16th. 

5,333. * Wireless receiving circuits.” Al J. MARTIN. April 16th 

5,369.“ Electric lamps.“ L. W. Cox. April 16th. 

5,354. *™ Construction and manufacture, of electric incandescent Lemps, caps, 
and sockets.” K. Sasstiies. April Toth. 

5,358, “ Electrical insulators.” Becceks, Lap., & G. V. Twiss. Apri! 16th. 

5,363. “ Audion or lamp relay or amplifying: apparatus for wireless tele- 
graphy and telephony.” M. Latouk. April 16th. (France, April loth, 1916.) 

5,3653. Thermostatic apparatus, espreaatiy applieable as relays and circuis 
interrupters." E. A. Granas & W. J. Rickets. April 16th. 

501." Transformers for alternating electric currents." O. Loras. Apri) 
17th. (France, June 9th, 19165. 

5,410. “ Electric heating of metallic bodies for forging, &c” D. F. 
CaMreBeELL. April ith. 

5.411. “ Magneto or dynamo-elcetrie machines.” Soc. ANON. DF MAcKEeros 
ET APPAREILS Eckcrrigtks Sima. April lfth. (France, May 7th, 19165 

5,412. “ Electric contact-breaker. "Soc. ANON, DE MAGNETOS +I APPARBILS 
Bvecthigurs Sama. April 17th.. (France, May 26th, 1916.) 

5,413. * Storage batteries." Sik C. S. Forses. April 17th. 

5,431. “ Plug for telephone switehhourds, &e."" P. P. Craven. Apri: Ith. 


5,448. “ Manufacture of metallic tungsten and its alloys." ©. J, Stas- 
NAKD. April 18th. 


5,451. “ Protective devices for electric apparatus." , Brition Trowsos- 
Houston Co. (General Electric Co., ULS.A.). April 18th. 
5,481. “Sparking devices.” F J. Turocanp. April 19tb. 
5,482. “Sparking plugs.” B. D. Howartu. April 19th. 
3.494. “ Constant-current motor and dynamo without commutator." M. C. 
Tiakks. April 19th, : 
5,005. * X-ray tube, stand, and table.” F. E. Grevnig. April 1b. 
5,919 “ Wireless signalling systems. | BritisH Tnosmson-Houston Co. 
(General Electric Co., U.S.A.). April 19th, 

5,928. “ Electric lamps.“ S. Yuyama. April 19th. 
1916.) 

5,576. “ Spark control in combustion engines.” J. G. Hvasıxt. April 30th. 
5,588. “Ignition system and starting apparatus for internal-combuption 
engines." G. Dorce. April 20th. (Italy, July 4th, 1916.) 

5,617. “ Ignition magnetos for internal-combustion engines.” E. MALIvERT. 
April 21st. (France, April 28th, 1916.) 


5,632. “ Process for electrolytic dep sition of metals." N. H. M. Dewnes, 
April 2let. 


e 


(U.S.A., Aprit 19th, 


? 


PUBLISHED: SPECIFICATIONS. ` 


1916. 

The numbers in parenth-ws are those under which the apecifieatien will 
be printed and abridged, and all subsequent proceedings will be taken. 

4,104. ROUTE ĪNDICATING AND SIGNALLING Dsvices FoR Use on Ranways 
AND THE LIKE. R. G. Berry & H. W. Moore. March 20th, 1916. (164,902.) 

4,138. Rapio Luminous Sicuts. G. Panerai. March 30th, 1916. (Patent 
of addition not granted.) (104,905.) 

4,177. INpicatoR OR SIGNALIING APPARATUS FOR INDICATING THE TURNING CF 
Motor Vences. H. O. Faulkner. March 2ist, 1916.  (104,908.) 

4,275, BURGLAR ALARM Systews. C. A. Carpenter. March 22nd, 1916. 
(104,918.) 

4.351. Lamps. Quarx-Lampen Ges. February 12th, 1915. (100,20f.) 

9,667. Motor PioucHs, CULTIVATING [MPIEMENTS, CABLE-LAYING MMacwines, 
AND THE LIKE. W. E. Martin. July 8th, 1916.  (105,000.) 

2,861. Recsivers FOR WIRELESS SIGNALS. 
Co, & F. P. Swan. February 25th, 1916. (105,081.) 

4.407. TrLeGcraruy. Muirhead & Co, and G. O. Squier. March Mih, 1916. 
(105,089.) 

4.596. Porrasie Eveactric Battery Tamers. H. F. Joel. March 2th, 1916 
(105,100.) 

4,629. Ecxctric Icnition oF Execosives. 
(105,104.) s 

4,703. THERMOSTATIC (IRCUIT-BREAKING APPARATUS FOR ELecrrice Hrarres. 
J. E. Harvey. April 3rd, 1915. (100,252.) 

5,104. ENCLOSURE rok Switcnerak, A.H. Curtis & Igranic Electric Co. 
April 6th, 1916. (105,124.) 

6,121. PROCESS AND APPARATUS FOR EFFECTING Cutemica REACTIONS BY NEANS 
oF Evectric Arcs. A. V. Lipinski. April 28th, 1916. (105,135.) 

9,020. Dynamo-eLectRIC Machines. Crompton & Co. and N. Pemsabene. 
June 27th, 1916.  (105,165.) Le t 

10,920. MaGNETO-ELECTRIC Macuines. F. R. Simms. 
(105 ,180.) 

10,939. Frectric MOTOR-STARTING SWITCHES OR CONTROLLERS. 
and Newton Bros. (Derby), Ltd. August 2nd, 1916. (105,181.) 

11,240. Means FoR Connectinc Pirrs, ELECTRICAL CONDUITS, AND THE LIKE. 
F. W. Uren. August 9th, 1916. (105,182.) 

14.767. Varour ELrcTrRIC Systems rok Conversion OF Dinacr ELectRie 


CURRENTS INTO ALTEKNATING CURRENTS. British Westinghouse Electric anè 
Manufacturing Co. November 29th, 1915.  (102,464.) 


R. Miller. March rth. 1916. 


August ad, 1916. 


F. Newton 


Electrically-Propelled Battle Cruisers.—The U.8. Navy 
Department has decided to build five battle cruisers with electrical 
propulsion machinery. The vessels will cost about $76,000,000 for 
hulls and machinery. There will be another expense of about 
$5.337.810 for arms and armament on each ship. These will be 
the first battle cruisers built by the United States, and the first 
equipped with electric propulsion, although the collier Jupiter. 
electrically driven, was built by the United States some time ago. 
and has proved a great success from a naval viewpoint. The 
details of the electrical machinery have not yet been worked 
out : several months’ time will be needed for this work. The 
generators will be driven by steam turbines. Four new battle- 
ships are alzo to be equipped with electric drive. — Electrical World. 
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ELECTRICAL REVIEW THE J.E.E. REPORT. 
Vol. LXXX.) CONTENTS: May 11, 1917. (No. 2,059. THE sibneation of the annual report of the Institu- 
Fhe LRE T SO E a a ae pn -~ tion Ma N the approaching termination of the ses- 
gineering Labour and the War. so; sion £o far as meetings of members are concerned, 
lectro-Oulture apd Crop’ Production : “Results during 1916 but by no means signifies the end of the year’s work 
(illus) 507 to the Council and Comtes, Last year, accord- 
E A Overhead Transmission Lines, by G. V. Twiss i ing to the report, the Council met 16 times, and the 
a Insurance Acts, 191—1913 O 0O IOO O 5pm Standing and other Committees held no fewer than 
War Items ... ™ « Di a hae, SHLD 122 meetings; as many of the members sit on seve- 
Reeent Investigations of Tractive Resistances to Motor Trucks ral ef the Committees, and on the Council as well, 
on Roads and Pavements ..._— eeo oe pe it will be seen that service on these bodies is no 
Weekes. 0. fie ee -= ee sinecure, but, on the contrary, calls for considerable 
Business Nota Gk ses kt aa cas ee. eee TD personal sacrifice. While no very remarkable events 
Notes... sre one teens nee tee ee wee SIS have characterised the period covered by the Report, 


the Council is to be congratulated on the solid work 
accomplished during the year, and on the progress 
which it has made in the direction of serving the 
interests of its members and of the electrical indus- 
try more effectively, under the energetic guidance 
of the President, Mr. C. P. Sparks, whose term of 
office has been, perhaps, the most strenuous and 
exacting of any in the history of the Institution. 
Amongst the principal events of the past year 
have been the consummation-of the movement to- 


‘wards the expunction of the names of alien enemies 


from the list of members; the lamented death of 
Dr. S. P. Thompson, a misfortune that cannot be 
repaired; the appointment of the Committee on 
Electricity Supply; and the adoption of the import- 
ant series of recommendations submitted by the 
President on behalf of the Council to the Electrical 
Trades Committee of the Board of Trade. 

The Committee on Electricity Supply has been 
awaiting the publication of the report of the Elec- 
trical Trades Committee in order to “ work as far 
as possible along the lines which it was anticipated 
would be indicated therein.” In this remark is 
clearly implied an expression of surprise at the in- 
explicable delay in publication of the report, which 
was understood to be practically ready weeks ago; 
veiled protests may be appropriate to the report of 
the Institution Council, but do not go far enough 
for us—we regard it as extremely unfortunate that 
this important matter should be held up so long. 
Who is responsible for the delay? It may be that 
some hidden influence is at work to hinder the 
publication of the report or to obtain some modifica- 
tion of its terms, and we trust that every effort will 
be made by the Council of the Institution and other 
bodies concerned to bring the matter to a head. On 
the other hand, we fail to see why the J.E.E. 
Committee should mark tinve so patiently; so far 
as we can see, while the National Electric Supply 
Joint Committee appointed by the I.M.E.A. and the 
I.A.E.P.C. has been getting on with its work of 
organisation, and has set the machinery in motion 
towards linking-up in various districts, the T.E.E. 
Committee has apparently effected little beyond 
selecting standard frequencies for certain districts 
(50, 40, and 25, at a guess), and has now adopted 
the discredited ‘‘ Wait and see” policy which so 
nearly lost the war for us. The Committee will 

“ proceed with their deliberations ’’—truly an apt 
expression; sucely we may hope for something more 
definite, more energetic, than is suggested by the 
present attitude of the ‘Committee. This is a time 
not for ‘‘deliberation,’ "but for prompt and vigorous 
action. 

We congratulate the Council and the Committees 
of Local Sections upon the exes tent work that is 
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being done towards enabling disabled sailors and 
soldiers to secure employment as sub-station and 
switchboard attendants. Our hearts go out to these 
brave fellows who have paid so heavy a price for 
the freedom of their country, and we are especially 
pleased to see that the efforts of our leaders are 
being so well supported by central-station managers 
that the applications for mèn out-number the candi- 
_dates for employment by more than two to one. 
Before the return of peace the number of men to 
be provided for will be far greater, and increased 
facilities for training them will be urgently re- 
quired. This is a work which deserves the heartiest 
encouragement from all who are in a position to 
assist in pressing it forward. 

We are vlad to see, too, that the Institution took 
prompt action in the emergency created by the 
memorandum of the Reserved Occupations Com- 
mittee, which threatened to cripple the supply of 
electricity to factories engaged upon the manufac- 
ture of munitions of war. It is, no doubt, difficult 
for laymen to appreciate the exceptional conditions 
obtaining in the electricity supply industry—the ex- 
tremely small number of men emploved in compari- 
son with the magnitude of the operations carried on, 
and the imperative necessity of their being highly 
skilled men who cannot possibly be replaced by un- 
skilled labour, still less by women, except in minor 
posts. An excess of zeal on the part of the mili- 
tary authorities might easily lead to irreparable 
consequences if not checked before the mischief was 
done, and it was fortunate that the Institution, in 
alliance with the I.M.E.A. and other representa- 
tive associations, was able to secure the reconsidera- 
tion of the Committee’s ill-advised decision. 

Lastly, we pay a tribute of respectful admiration 


to the 1,671 members of the Institution who have | 


joined the Colours in defence of the Realm—miore 
than a quarter of the total membership. This is 
indeed a splendid record, which is enhanced by the 
long list of distinctions already awarded to mem- 
bers, and the sad but glorious Roll of Honour en- 
graved upon the memorial panels in the hall of the 
Institution. > 


Nosopy who is closely following 


Engineering the course of industrial controversy 
Labour „and negotiation in these days of 


and the War. continued strain and anxiety antici- 

| pates freedom from unrest for long 
at a time. The ever-changing demands of the war 
give rise to new situations every few weeks or 
months, and all of these new situations have to be 
negotiated with tact and sympathy in order that we 
may avoid the ugly rocks. It is useless to regard 
each new demand from Labour as an act of dis- 
loyalty, as a want of patriotism, or as treachery 
endangering our fighters in the field. Of course, 
there are, as always, even now, most unworthy ele- 
ments at work which seem to aim at causing disaffec- 
tion and in that way endangering the Allied cause, 
but, on the whole, we believe that their influence is 
not extensive. Indeed, considering everything, and 
observing the worse conditions obtaining in other 
countries, we have reason to be thankful that things 
have gone on as satisfactorily as they have during 
the past two or three years. What are needed above 
all, in these very irritating days, are coolness, calm- 
ness, and composure; if we have not these qualities 
we cannot expect to keep: our heads and deal 
reasonably. with difficulties which, we-suppose,: are 
more or less inevitable under the unparalleled circum- 
stances of the times. Those who have been respon- 
sible for simultaneously maintaining the supply of 
men for the Forces, and maintaining or increasing 
the output of munitions, have had to deal with a 


host of problems, some of them very delicate in 


character, and possibly, when their wishes have in- 
clined them in one direction, they have felt it to be 
more judicious to take another course because the 
main interests of the Allies were at stake. Step by 
step, as the situation has altered, has Labour been 
drawn from industry, and latterly workers on muni- 
tions have been called upon to take up the less 
remunerative, but more immediately necessary, duty 
of training for military service. The Trade Card 
system, introduced at one critical period to tide over 
an emergency, answered for a time, but its own in- 
herent defects were soon revealed, for they caused 
disaffection between the men themselves. And now, 
in connection with the call for the half-million men 
that must be with the Colours by July in order to 
maintain our fighting forces against the wastage 
that the attacks on the Hindenburg line have neces- 
sarily brought, the Trade Card system has had to 
be abolished and other measures introduced for 
protecting the really indispensable worker in the 
factory. The past ten days have not unnaturally 
been an anxious period in this respect, but we trust 
that. by the aid of British vood sense and general 
determination to defeat the enemy speedily, the new 
arrangements will be found to work smoothly. 

Last Saturday night the Amalgamated Society of 
Engineers announced that its delegates had reached 
agreements with the Government, and that arranye- 
ments had been come to in conneetion with the 
schedule of occupations previding adequate protec- 
tion for skilled men and apprentices. As a result. 
there has been no stoppage of work. In addition, 
the strike of engineers in South Lancashire, which 
was due to difficulties arising out of the dilution of 
private commercial work at a Castleton factory with 
female labour, and out of the question of the recog- 
nition of the engineering Trade Union, has alse 
been settled. Whatever the terms of settlement in 
these cases, we suppose we must be thankful that 
the anxious period has again been successfully 
negotiated, so that we may get on with the war, 
recruiting the needed young men, and continuing 
the output of matériel. The engineering workers 
are essential to the conduct of the war, and, of 
course, they know it. A hundred times has it been 
stated by our leaders that the work being done in 
the engineering workshops is vital. Sir Edward 
Carson's message to the London Association of 
Foremen Engineers last Saturday put the matter 
very forcefully. He showed once again how the 
dauntless gallantry of our sailors, soldiers, and mer- 
chant seamen was of no avail without the assistance 
of the shipyards and the engineering shops, and that 
the answer to the latest German barbarism lay in 
those yards and shops. His appeal to all to re- 
double their effort until victory is won was timely. 
and very necessary at such a juncture, however 
familiar it may have become. ‘‘ Until Victory is 
won”! But what after? Thé present anxieties. 


stress, and strain will have passed away, and the 


causes for irritation may be changed, but all of 
these experiences through which we pass now tell 
us very plainly that we may anticipate when there 


eis Peace between the nations, new anxieties which 


will call for the most careful negotiation. Indeed. 


were it not for the strain of war-time conditions, and 


all that they mean to all of us, being largely respon- 
sible for prevalent disaffection, we should feel dis- 
posed to despair of a happy issue ever being arrived 
at in such a matter as Industrial Peace negotiations. 
The new spirit of the Trenches, of which we hear 
and say so much, does not seem to have reached 
Home yet. Will it arrive when “the boys come 
Home’’? We trust that it may, and in order to per- 
petuate it, if it does, we need to continue now all the 
useful schemes and negotiations that we can pro- 
duce designed to prepare the way. We will hope 
and prepare for the best, whatever we may con- 
scientiously fear. 
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pieh 8° ackiówłedge their indebtedness to Mjss E. Ç. Dudgeon in . | 

Mt i the carrying out of the experiments. CLOVER-HAY CROP ON GROUND ELECTRIFIED THE YEAR BEFORE. 
e experimental crop, as in 1915, was oats ; the soil of 

* ger the field was a sandy loam, and the field (of 9 acres) had | 

or gio heen in pasture without manure for the three previous years, 7 ft. from the ground, though towards the end of the 

ae j - having been grazed over. experiment they sagged down to 6 ft. at the centre. 

"o One acre was chosen as the electrified area, and two half- The current supplied through the primary circuit was 

acres a8 controls; one control was near, but measurement about the same as in previous years, i.e., 3 ampercs at 

showed that it received only a slight discharge, while the 50 volts, but owing to the ,lower level of the wires 

other control was out of the track of the prevailing westerly (7 ft. aẹcompared with DO ft(in €915 and 15 ft. in 1914), 
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‘and the closer arrangement of the wires (134 ft., as against 
lö ft. in 1915 and 20 ft. in 1914) the intensity of the dis- 
charge received by the crop was much increased.” 


The crop was sown on March 27th, appeared above | 


ground on April 13th, and the discharge started the next 
day ; by May 16th the electrified plants were markedly 


deeper green in colour and taller, and later measurements — 


of the average heights of plants were as follows :— 


Electrified, Control 1. Control 2. 
June 18th 19 in. 14 in. 12 in.. 
June 25th -24 in. 19 in. 18 in. 
July 3rd 32 in. 21 in. 20 in. 


After the latter date it was not possible to obtain measure- 
ments without damaging the crops. 

It was clear that. the electrification extended some little 
distance from the trial area, for the height of the erop 
round the area was above the average, and gradually 
decreased with distance. 5 

The discharge was continued until August 17th, being 
used only in the day time and discontinued during actual 
rain ; the discharge time was 848 hours during the season. 

It was generally agreed that the oats were the finest crop 
in the district ; unfortunately, heavy rain storms towards 
the end of August caused damage to the crop, and loss of 
grain occurred before harvesting. The yields obtained were 
as follows :— 


Grain. Straw. 
Electrified, 2,637 lb. ( Quality 1, 1,942 Ib. 4.994 1b 
Area, | acre. | Quality 2, 695 1b. *” i 
Control (1), .8401b.! Quality 1, 630 Ib. 1.218 Ib 
+ acre. É t Quality 2, 2101b. ` ` 
Control (2). 924 1b./ Qaality 1. 714 Ib. 1.401 Ib 
4 acre. ( Quality 2, 2101b. ` ` 


The electrified area, as compared with the controlled 
areas, gave an increased yield of 873 lb. grain, or 49 per 
cent., and 2,305 lb. straw, or 88 per cent. 

The farmer who works the land estimates the loss from 
climatic conditions at 420 1b. ; if this is accepted, the grain 
increase works out at 73 per cent. In 1915, when the 
oats were subjected to a weaker discharge, a 30 per cent. 
increase occurred in grain, and a 58 per cent. increase in 
straw. , 

The authors refer to the difficulty of accurately estimating 
the fianancial results; but based on market prices in the 
district, the increased value of the crop works out at £6 7s. 
per acre. 
~ The energy used, about 130 Kw.-hours, if reckoned at 1d. 
per unit, works cut at only 11s. i 

The cost of an installation on a large scale cannot be 
predicted at present, but the profit shown above would 
permit of a heavy expenditure on an installation. 

The authors conclude by pointing ont that a new and 
important aspect of the problem has been disclosed by the 
discovery that the application of the discharge one year may 
increase the size of the crop the neat year—t.e., there may be 
a marked after-effect. The difference between the crop of 
clover-hay produced in 1916 on ground previously electrified 
and that on the non-electrified : area was very marked, 
and an’ increased weight of crop was obtained from the 
electrified area. Two views show the areas in question, 


with the second crop of clover on the hay stubble in . 


September ; the first crop was cut in July. 
If in addition to an immediate increase of the treated 
crop a succeeding crop is benefited, it is obvious that the 


agricultural value of the application is very much enhanced. — 


Much, however, still remains to be investigated in con- 
nection with the electric discharge ; the conditions under 
which the effect is produced—its relation to light and 
humidity ; the most suitable strength of discharge has to 
be discovered, as the experiments suggest that with a greater 
intensity of discharge still bigger yields might be obtained. 
Manurial conditions and effect of soils have to be investigated, 
also electrical engineering problems. The question of the 
manner in which the electric discharge influences the growth 
of a crop is still quite unsolved. 


* The intensity of the discharge received can be increased by (1) 
lowering the wires, (2) reducing the distance between the wires, 
and (3) reducing the thickness of the wires. No. 24 gauge silicium 
bronze wire was used, 


HIGH-TENSION OVERHEAD TRANSMISSION 
LINES. 


By G. V. TWISS. A.M.LE.E. 


(Abstract of paper read before the INSTITUTION OF ELRCTRICAL 
ENGINEERS.) 


SEVERAL recent large power schemes abroad embodying trans- 
mission lines of the highest voltages have been engineered 
from this country, and our share of such engineering is 
likely to increase. Moreover, in view of the necessity for 
conservation of the coal resources of this country, and the 
fact that we must hold our own in industry against countries 
possessing abundant and very cheap power—derived from 
water and transmitted by high-tension transmission lines—it 


„is quite possible that we may yet have transmission lines 


working at 100 kilovolts or so in this country. The present 
movement in regard fo the linking-up of power stations may, 
indeed, necessitate transinission lines at voltages much higher 
than those used at present; and there is still the possibility of 
developments such as the transmission of power in bulk at 
high voltages from coal areas, as foreshadowed by Dr. Ferranti 
in his presidential address to this Institution. Hence the 
subject of transinission lines at the highest pressures is of 
Increasing concern to us. E 
Transmission lines abroad and in the British Dominions, 
including those engineered from this country, show marked 
differences from those at home, as is shown in fig. 1. The 


RXZ 


Fic. 1.—COMPARISON OF TRANSMISSION Lines aT Home AND 
ABROAD. . 


respective voltages, whilst accounting for the length of cross- 
arm, do not entirely account for the other differences. If. 
therefore, a 100-kilovolt line had to be built in this country. 
upon which practice would the design be based? 


GENERAL DESIGN OF TRANSMISSION LINES. 


Arrangement.—Conductors may be arranged in any of the 
ways shown in fig. 2. The diagrams show arrangements for 
double circuits, but for single circuits half of each diagram 
may be read. 

The considerations which influence the choice of arrange- 
ment of conductors are as follows :— 

(a) Electrical considerations. 

(b) Mechanical considerations, such as :— 

Possibility of wires swinging together. - 

Jeverage on the cross-arms and poles. 

Snow, either unevenly weighing down the conductors, or 
falling off and causing the conductors to foul one another 
or to come too close together. 

From the electrical point of view, the A and B arrange- 
inents in fig. 2 are equally satisfactory. In any case, how- 


ever, the maintenance of an equilateral triangle is not of the . 


greatest importance, and on some of the largest modern 


transmission lines no attempt is made to obtain a triangular 


arrangement. 
From the point of view of swinging together, Cl is the 
best, and Bl, B2, and B3 come next, whilst as regards snow 
effects Cl is the worst, and the A arrangement is the best. 
The B arrangement, however, is equally good if the base of 
the triangle js tilted slightly as in B3. _ 
It would appear, therefore, that the B arrangement with 
the base of the triangle slightly tilted is the best arrangement 
for double circuits, as it gives the shortest poles and the 
shortest cross-arms compatible with the absence of swinging 
together and snow effects, and incidentally maintains the 
triangular arrangement—which is desirable if nothing is lost 
thereby. l ; 
For pressures in the neighbourhood of 100 kilovolts this 
arrangement makes (the top- cross-arm somewhat long, n. 
shown inDfigiided The\triangularanembers to which the insu- 


l 
l 
; 


anm mi iee vie a a a 


imetak siah Mee mm ma r 


Vol. 20. No. 2,059, May 11. 1917.] 


THE ELECTRICAL REVIEW. — 


509 


lator ia faatened at the extreme end of the cross-arm are, how- 
ever, pivoted and form a sling* which, having no movement 
laterally, 18 free to swing in the fine’ direction; hence, in the 
event of a conductor being broken on one side, the sling and 
the suspension’ insulator swing into the span, thereby 
materially reducing the tension. 

For single-circuit construction the horizontal arrangement 
(C2 in fig. 2) appears to have advantages, as the pole is the 
shortest possible, and there is no possibility of the conductors 
fouling owing to snow. It requires,- however, the maximum 
length of cross-arm, and triangular spacing as A or B is more 
frequently used in practice. 

Clearance between Conductors.—The considerations affect- 
ing clearance between conductors are as follows :— 

1. Mechanical, i.e., the possibility of wires swinging into 
contact or dangerously close together. 

2. Klectrical considerations, which with the very high volt- 
ages must include the possibility of corona loss. 

There sem to be no definite rules in regard to the clear- 
ance neceseary for mechanical reasons, and the following dis- 
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Fic. 3.—CURVE OF 
CLEARANCES. 


Fig. 2.—ARRANGEMENT OF 
CONDUCTORS. 


cussion ia given tentatively with a view to arriving at some 
basis. 

Clearance with Horizontal Arrangement.—Wind may blow 
at any angle to the conductors, and with different velocities 
at different points in any span; hence a set of sagging con- 
ductors of small weight relatively to their wind area (for 
instance, very small wires, especially if of light material, 
such as aluminium) will tend to swing irregularly, i.e., out 
of phase, and might touch or come dangerously close unless 
well spaced apart. Wires having a greater weight relatively 
to their wind area (i.e., large wires, especially of heavy mate- 
rial such as copper) will have a more dead-beat action, and 
will tend to swing more synchronously, and consequently 
need not be spaced so far apart to obtain the same security 
against short circuits. 3 

The curve of clearances shown in fig. 3 appears to give 
clearances which are comparable with the best practice. 

Clearance with Vertical Arrangement.—Here the chief point 
to be taken into consideration is the possibility of the wires 
being unequally borne down by ice or snow, or of the- wind 
lifting or depressing the wires unequally. The clearance will 
therefore bear a relationship to the span, and a clearance of 
1 ft. per 100 ft. of span would appear to be a good rule. 

Clearance with Triangular Arrangement.—lIf the base of the 
triangle is horizontal the clearance would be settled as above 
for horizontal clearance; if vertical, then the vertical clear- 
ance would settle it, and for all other cases the clearance 
could be adjusted accordingly. | 

In regard to (2) above, namely, electrical considerations, 
formule are already available. 

The final clearance chosen for a given case would be which- 
ever proves to be the greater, that indicated for electrical or 
for mechanical considerations; and in certain cases the neces- 
sary clearance between the conductors and the pole may 
necessitate á greater clearance between the conductors than 
that above obtained. f 

Clearance between Conductor and Cross-arms or Pole. Pin 
Insulators —The clearance between a conductor and the cross- 
arm on a pin insulator is, of course, dependent upon the 
length of the pin. It is advisable that the distance from the 
conductor to the cross-arm should not be less than the dis- 
tance from the conductor round the insulator sheds to the 
pin. Fig. 4 shows how the correct length of pin to provide 
this clearance may be determined. 

Suspension Insulators.—As suspension insulators swing out 
of the vertical, the conductor may come close to the cross- 
arm and thereby reduce the clearance as measured from the 
conductor to the cross-arm over the insulator. In order to 
maintain this clearance the .sling previously referred to has 
therefore been used. Fig. 5 shows a mast with these slings 
and the clearances thereby obtained. As a matter of fact, 
however, on the majority of transmission lines where sus- 
pension insulators have been adopted no such refinement has 
been used for the purpose of maintaining this clearance, and 
it is evidently considered that trouble from this source is so 
unlikely as not to justify special provision to prevent it. 
This theory is largely justified by the fact that an arc would 
always tend to strike in the path of the strongest electro- 


static field, which would generally be that over the insulator. 


* Thies is attributable to Mr. C. W. Kay, and is patented. 


` 


TENSION AND LOADING OF CONDUCTORS. 


Comparison of Assumed Wind. and Ice Loadirigs.—The 
Board of Trade Regulations assume the maximuin conditions 
of loading to be a wind of 25 lb. per sq. ft. at a temperature 
of 22 deg. F. without snow or ice on the conductors; and a 
factor of safety of 5 is required on the conductors under these 
conditions. 


Other countries make different assumptions and stipulate ` 


other factors of safety. The factor of safety of 3 is the one 
most favoured on the Continent, in fact, by most countries. 

Economical Span Length.—In this country we find span 
lengths of the order of 150 ft., with a maximum of, perhaps, 
300 ft., while abroad we find a usual span length of 500 ft.. 
and in America and Canada as high as 700 ft. This is, of 
course, excluding abnormalities such as crossing valleys, 
rivers, and the like, which are common to all, and require 
special treatment. One can design to get equal safety with 
any reasonable length of span, and economy should be the 
only consideration. 

A set of curves given in the paper for different sizes and 


different tensions and loadings of conductors provides a det- 


nite basis to work upon. From the curves it appears that :— 

1. The larger the conductor the longer is the economical 
span, and vice versa, 

2. The higher the tension of stringing, the longer is the 
economical span, and vice versa. l 

3. The larger the conductors the greater is the difference 
between the economical span lengths for U.S.A. and Great 
Britain conditions respectively (this isedue to the ice: loading 
on the U.S.A. conductors). 

4. The higher the tension of stringing the ‘less is the cost 
of the transmission line. 

5. The greater the number of conductors the shorter is the 
economical span length. 

6. The economical span length is never shorter than 250 ft. 
for the cases taken. 

7. A wooden pole is impracticable for an ultimate strength 
of 24,000 lb. and over, whereas for ultimate strengths up to 
oy lb. wooden poles have always the advantage over steel 
poles. 

8. Wooden poies are the more economical up to the points 
of divergence shown on the curves. 

Span lengths of 600 to 700 ft. for U.S.A. and Canadian 
conditions are, in certain cases, shown to he justified. On 
the other hand, spans of 150 ft. appear never to be justified 
on economic grounds, even with the low tensions of stringing, 


_ used in this country. 


Under Board of Trade requirements the cost of supports 
for spans of 150 ft. is shown to exceed the cost of supports 
for the economical span lengths by as inuch as £100 per mile. 
Similarly, for the economical span lengths the cost of sup- 
ports under Board of Trade requirements is shown to exceed 
the cost of supports under Canadian and U.S.A. require- 
ments by as much as £100 per mile. 

Consequently, the cost of supports for spans of 150 ft. 
under Board of Trade requirements exceeds the cost of sup- 
ports for the economical span lengths under U.S.A. require- 
ments by as much as £200 per mile. This is on the cost of 
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Fic. 5.—CLEARANCES WITH 
SUSPENSION INSULATORS. 


Fig. 4.—METHOD or 
DETERMINING LENGTH OF PIN. 


supports delivered, but the cost of erection will be partly 
proportional to the number of poles, and consequently to the 
span lengths, so that the above-mentioned differences in cost 
when taken on such transmission lines completely erected 
will be greater. 

From the foregoing it wiH be seen that it is expensive to 
obtain the factors of safety adopted in this country, especially 
on large conductors. 

If any change were made, we could do with a higher factor 
of safety than that required by the Board of Trade Regula- 
tions for the smaller conductors, and a lower one for the 
larger. 

EARTH AND LIGHTNING WIRES. | 

The use of a wire or wires to maintain a uniform earth 
potential throughout the line is desirable. Atmospheric dis- 
turbances may manifest themselves in the transmission line 
either as a direct lightning stroke or as an induced charge, 
in either case setting up a surge in the; wires. Earth wires 
will never completely” protect-the line, and-consequently the 
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insulators inay still be called upon to withstand surges due 
to lightning; nevertheless, they provide a considerable amount 
of protection. 

On transmission lines with the design of which the author 
has been concerned, earth wires have usually been adopted 
as lightning shields, and in common with most transmission 
lines they have always been of galvanised steel. The use 
of steel for these wires, particularly when placed above the 
conductors, has been deprecated on the theory that owing 
to the shorter life of steel compared with, say, copper, such 
wires may break and, by fouling the conductors, interfere 
with the supply. The shorter life of steel earth wires may 
be made still shorter by crystallisation. Steel is much cheaper 
than copper or bronze, and before abandoning it in favour of 
more expensive metals its lite might at least be made a 
maximum by fixing the wire with the same regard to crystalli- 
nition as in the case of any other wire. A flexible clamp for 
this purpose is described later. 


LOADS AT TERMINALS, ANGLES, AND INTERMEDIATE POSITIONS. 


The poles upon which a transmission line terminates must 
deal with the maximum load due to the tension in the wires 
under the severest conditions. Such load is, however, in the 
longitudinal direction, and the maximum load in the trans- 
Verse direction is only that due to the wind on the wires 
under the worst conditions, which is generally very much 
less than in the longitudinal direction. 

With wood poles the terminal pole is often designed for 
the transverse Joad and stayed in the longitudinal direction, 
this method dealmg exactly with the stresses.  Lattice-steel 
poles used as terminal poles are generally designed to carry 
the maximum load in the longitudinal direction without stay- 
ing, and are almost invariably made of equal strength in both 
line and transverse’ directions—in other words, there is a 
waste of strength in the transverse direction. 

A transmission line generally deviates from the straight at 
various points, thus necessitating poles to deal with these 
angles. The load on these poles will, of course, be the result- 
ant of the maximum longitudinal loads due to the tension of 
the wires. The wind cannot be blowing in a direction normal 
to the wires in both the spans adjacent to the angle at the 
same time. Hence, when calculating the resultant angle load 
it would appear that the longitudinal stress in the two adja- 
cent spans should be taken as the maximum stress that can 
occur In each adjacent span simultaneously. 

At all points of the line other than terminals and angles, 
the stresses in the longitudinal direction are balanced, or very 
nearly so, excepting when a wire breaks. It is therefore un- 
necessary to have poles capable of dealing with the maximum 
longitudinal loads—hence the use of a third class of pole, 
generally known as intermediate poles, capable of, dealing 
with the transverse load due to wind on the vires. There 
is, however, a considerable divergence in practice as to the 
strength-of such poles in the longitudinal direction. 

If pin insulators are used, the means of attachment to 
the insulators will generally permit of the conductors slipping; 
and af suspension insulators are used, then the insulator 
string can swing out into the span, so that in the event of a 
' break in either case the full tension in the conductor will 
not be transmitted to the support. Moreover, almost any 
pole will deflect to some extent, which will further reduce the 
stress. In fact, the remaining load would not be much more 
than, say, equal to the transverse load in the conductor. 

If provision be made for the breaking of one wire ont of 
three, this would indicate that the intermediate poles should 
have a strength in the longitudinal direction of one-third that 
in the transverse direction. Thus, in the remote event of all 
wires breaking, the load would still be within the strength 
of the poles by virtne of their factor of safety plus their 
ability to deflect. This is about the strength of the wooden 
A-pole upon which excellent results have been obtained, and, 
in the author’s opinion, it provides a good basis of design for 
all intermediate poles. | 

( To be concluded.) 


Discussion IN LONDON. 


Mr. A. P. Trotter, in opening the discussion, said that 
after the war important developments in overhead trans- 
nussion were probable, both at home and abroad. He thought 
that the author's comparative diagram of transinission struc- 
tures at home and abroad was scarcely fair, as the large tower 
construction was dictated’ by considerations not applicable 
here; there was no particular advantage in the equilateral 
triangle spacing unless it was wanted, and arrangements of 
wires In a vertical plane were open to objection if. the upper 
wires sagged too much from any cause. The factors of safety 
as between this country and abroad were as 5 to 2. and he 
thought this was probably the ratio of the class of work in 
the two cases. As regarded the Board of Trade regulations, 
in some cases a lower wind pressure had been admitted: it 
was distinctly stated that no allowance was made for snow or 
ice; the regulations were dictated by the special conditions 
obtaining in this country, and there was no limit to H.T. spans 
mentioned, while the 200-ft. limit for L.T. spans could be ex- 
ceeded if that course were justified. He found that 120 ft. 
was a standard span for Canadian L.T. wires, and in this 
country the standard was often 240 ft. for our pressures. 
There was no limit, however, and in one case a span of 1,426 


. 


ft. was in use. It did not necessarily result that the long 
span was the cheapest constructionally, 2 

Mr. ALFRED Dickinson deprecated the suggestion of the 
previous speaker that transmission work abroad, in the 
Colonies, was less efficiently carried out than at home. He 
complained that the Board of Trade regulations were too 
inflexible, and it should be understood and stated that they 
were to be modified on occasion. It was not possible to lay 
down any hard and fast rule for factor of safety, and design 
must be dictated by the conditions to be met. . 

Sir WM. SLINGO said that heavy Post Office spans, with 40) 
to 60 wires, reached 180 ft. in length to-day, and shorter 
spans were rarely used, while 10 or 20 years ago spans of up 
to 300 ft. were used. In the recent gales over £300,000 worth 
of damage had been done to Post Office wires, but not a 
single wire of 600 lb. weight fell through snow or ice. Where 
wires of over 400 lb. weight fell, it was always due to the 
structure failing. There had been many cases where the 
accumulation of snow and ice was in the form of a flat 
horizontal band; which did not offer much wind resistance; 
it was also noted that the size of wire did not aflect the 
accumulation of snow, and 400-lb. wire or heavier would 
stand almost anything. ; 

Mr. A. Jacon said he quite appreciated the gradual growth 
of Board of Trade practice, but, on the other hand, Amertean 
practice could not be ignored, and modern examples con- 
pared well as regarded breakdown with Imes in this country. 
Countries dependent on hydro-electric power used overhead 
transmission lines to a far preater extent than here, and 
were dependent on such hnes. No doubt ultimately long- 
distance transmissions would be adopted here. As the cost 
increased rapidly with higher factors of safety, be asked why 
In Worse conditions abroad was it possible to employ a factor 
of safety of g, while we required one of 5. He thought it 
was as much the business of the Institution as of the Board 
of Trade to frame the required regulations. The author had 
omitted all reference to aluninium; the latest development 
was the use of steel-core aluminium eables, which got over 
the trouble of excessive sag. As regarded the possible re- 
drafting of the regulations, he drew attention to the work 
of Mr. Evan Parry, for the New Zealand Government 
schemes, and suggested that it was well worthy of study. He 
also drew attention to the aluiminium-reinforced steel cate- 
nary employed for traction purposes by the Canadian North- 
em Railway at Toronto. 

Mr. J. S. HIGHFIELD agreed with Mr. Trotter. that it was 
well to err on the side of security, which he thought would 
becoine Increasingly important. The cost would necessarily 
be higher, but the annual charges were always less, and he 
thought in the end the cost was no greater. The arrange- 
ment of wires in a vertical plane resulted in short cross-anns 
of similar length, and was satisfactory; if tubular poles were 
employed, the insides had to be painted to prevent corrosion. 
and’ the Cornwall Power Co.'s engineers had introduced 4 
method of pumping the pole full of paint and letting it run 
out again. Long spans decreased possible trouble with land- 
owners, and excessive testing of material was a mistake: it 
was better to trust in good material than to indulge in ex- 
cessive testing. 

Mr. RicHarps asked what temperature was taken by the 
author in his curves of sag; the whole question turned on 
this temperature. He thought Mr. Welbourn had taken 
deg. F. In connection with later curves, he noticed that 
the author took a temperature of 132 deg. F., and asked whs; 
he (the speaker) usually took 122 deg. F. It was necessary 
to assume something to calculate the length of pole. The 
author's curves did not take into account maintenance and 
life; it was well known that in this country steel did not 
last as long as wood for poles. 

Mr. J. C. Wigham said the enormous tower shown as used 
abroad, for comparison with poles used here, did not seeni 
to be justified by the data in the curves which appeared in 
the paper. It was not appreciated that the factor of safety 
must be higher with small wires; that was why the Post 
Office wires came down. and the power wires did not. 

Mr. W. M. Morpery asked for some definite information as 
to the comparative adherence of snow to copper and alumi- 
nium wires, and Mr. Jacob mentioned that the latter metal 
had a greasy oxide skin, and snow did not adhere to it to 
the same extent as to copper. . 

The Prestpent (Mr. C. P. Searks) remarked that the last 
two papers had been brought forward in view of the import- 
ance Which the Council attached to electric supply develop- 
ments in this country. Some 30 vears ago he (the President) 
had assisted Dr. Ferranti in the Bond Street installation. 
where they were forced to go overhead because they could 
not go underground, and it was found that the wires were 
safer uninsulated. Dr. Ferranti was intending to use 10,000 
volts, but this was stopped by the 42 vears’ franchise coming 
in, Which made it possible to use underground cables, other- 
wise they might, have had overhead wires through London 
to-day. He then referred to the electrical installation of the 
Powell-Duffryn Co., which turned out some 75 million units 
a year, and used a 30,000-volt, 3-phase overhead transmission 
on the Merz-Hunter split-phase system. The average pok 
spacing was 350 ft., and the maximum spacing 750 ft.; the 
Kay type of steel pole was employed, with screens over rall- 
way, telegraph, road, or” other, power, line crossings. The 
ends of the) ine cwere ‘connected “through 30,000-volt paper- 
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insulated cable, and no lightning arresters were used, the 
transformers being specially designed for the work. 

The AUTHOR, in replying, said that high towers were em- 
ployed because of the great span lengths. Despite the higher 
factor of safety adopted in this country, he could not agree 
that American and foreign transmission work was much less 
reliable; the Ontario Hydro-Electric Commission were satis- 
fied with a lower factor of safety than usually adopted in 
American practice. The Board of Trade regulations did not 
result in an equal. factor of safety with large and small wires. 
Many people were prejudiced against long spans under the 
mistaken impression that this lowered the factor of safety. 
He agreed with previous speakers on the evil of over-testing 
materials, and pointed out that under some conditions ade- 
quate insulation was almost impossible. 

Mr. E. S. BynaG, in a written communication, drew atten- 
tion to the latest development in reinforced concrete poles. 
In the case of. wood poles, the cost of timber was going up 
by leaps and bounds, and in view of the rapid depletion of 
the forests, particularly on account of the abnormal demands 
during the past two and a half years, it was exceedingly 
doubtful whether. stout wooden poles above 45 ft. would be 
obtainable after the war at anything like a commercial figure. 
The weight of concrete had hitherto practically prohibited 
this system from being utilised more generally for overhead 
transmission routes. In the latest development of ferro- 
concrete poles there were at least two or three manufac- 
turers in this country who had adopted a hollow form of 

pole. These were of various cross-sections, some being 
aquare, some round, and others triangular, but in each case 
the object was the same, namely, to leave out the concrete 
where it was not required in the structure. The weight of 
concrete as compared with a solid pole up to about 45 ft. 
was thereby reduced to approximately one-third, and in poles 
of greater height this reduction would be even more. Some 
three or four weeks ago he had an opportunity of inspecting 
some ferro-concrete poles at Fulham which had been erected 
in 1910. They had not depreciated in any way, and, in fact, 
appeared to have improved through age. The poles in ques- 
tion were of hollow construction, 45 ft. in height, 16 in. 
square at base, tapering to 8 in. square at the top. A similar 
pole had been tested to destruction, and withstood a hori- 
zontal pull at the top of 90 ewt. before collapsing. One of 
the chief points about these ferro-concrete poles was the 
density and uniformity of the concrete. This was obtained 
by a special method of manufacture, consisting of an oscilla- 
tory-vibratory motion applied to the moulds whilst the poles 
were being manufactured, but before the ‘initial set” 
occurred. The patentees of this system contended that the 
concrete was perfectly homogeneous and impervious to mois- 
ture, and the pole after erection was practically indestruc- 
tible. <A further advantage claimed for hollow poles was that 
the design and construction allowed for any number of 
brackets or arins to be attached after erection. There would 
appear to be no difficulty in now obtaining poles to any 
height required for power transmission, as one firm (The 
British Improved Construction Co.) were preparing designs for 
wireless telegraph masts upwards of 700 ft. high for use after 
the war. Over 3.000 concrete telegraph poles had been re- 
cently erected in New Zealand, and had proved a great suc- 
cess, although one objection to their extended use waa the 
question of transport. This difficulty had been overcome to 
some extent by the remforcement being designed so that it 
could be put together and the structure made on site. The 
amount of steel reinforcement was approximately only one- 
third of the weight of steel used in an equivalent pole of all- 

steel construction, therefore, the weight of material (steel 
and cement) to be transported to convenient places for manu- 
facture at intervals along the route would be considerably 
less than that of an all-steel pole (either tubular or lattice- 
work). <A suitable aggregate for the concrete could generally 
be found in the immediate vicinity. and as this represented 
by far the greater proportion of the material required the 
freightage was thereby reduced to a minimum. In these cir- 
cumstances the initial cost of ferro-concrete poles now com- 
pared favourably with that of any other type of construction, 
although this would not be of first importance if the annual 
charges were equated when working out the economics of 
the altemative proposals. In the case of the former. the 
maintenance and depreciation charges would be practically 
nil, but in either wood, tubular or lattice-work poles these 
were quite an appreciable item. particularly in the case of 
the latter, where the framework had to be painted at fre- 
quent intervals in order to prevent corrosion, which would 
otherwise quickly occur. 

Mr. G. V. Twiss’s paper was read and discussed at a meet- 
ing of the Brrauinaaam Local Section of the INSTITUTION or 


ErFCTRICAL ENGINFERS on April 25th, 1917. 


Dr. Karr said it was very mtisfactory to find from the 


piper thet English engineers had heen so successful in extra- 


high-tension transmission work, which subject had up to the 


present been generally considered to be the special province 
of American engineers. 
the so-c#lled “cheap water power ’' required qualification : as 
far as the cost of energy was influenced by capital outlay, 
water power was by no means cheap. The average of Italian 
bvdro-electric works was about £30 per Kw. The new electricity 


He thought the author’s allusion to 


ee) 


works at Walsall cost a little under £8 per Kw. Whether 

the cost of energy was actually less in a hydraulic works than 

in a steam works depended on the load factor and the utili- 

sation of the by-products from the coal. If the recommenda- 

tions recently brought before the Institution by Messrs. Paton 

and Cramp were carried out, the cost of energy produced in 

a thermic works would under all the circumstances less 

than that produced by water power, and this country could 

compete with any country where there was abundant water 

power, so that the author's paper would be found of great 

portance in the future development of home industries. In 

discussing the potential gradients in a string of insulators 
the author alluded to the effect of series and shunt capacity ; 

it was interesting to note that the influence of shunt capacity 

had also been found to constitute a difficulty in the so-called 

Wurtz lightning arrester. These appliances could not be 
used for very high voltages because the potential gradient 
between the first few cylinders close to the line was ex- 
tremely steep, and the addition of more cylinders at the earth 
end of the series did not materially flatten it. This was due 
to the shunt capacity. An Italian engineer, Mr. Moligniano, 
had overcoine this difliculty by artificially increasing the 
series capacity between the cylinders so as almost completely 
to swamp the shunt capacity. By this means he obtained an- 
almost straight-line potential gradient, with the result that 
the Wurtz arrester could be used on lines of very high volt- 
age. The author advocated the arrangement of wires shown 
in fig. 2, B3, for duplicated three-phase lines because no wires 
were in a vertical line, presumably in order that in the event 
of an upper wire breaking it should fall clear of all the 
others; a wire broke generally under wind pressure and 
then, it seemed to hiin, the broken end would be blown side- 
wise and would foul other wires whatever might be the 
geometrical disposition. Hence, an arrangement which would 
be electrically preferable might be adopted, such as the 
hexagonal disposition so frequently used in Switzerland. It 
had the advantage of shorter cross-arms and less inductance. 
With the very high voltage for which the author's lines were 
designed the reduction of inductance was not of much im- 
portance, but with moderate voltages, this reduction, com- 
bined with the increase of capacity, had a beneficent effect 
on the power factor of the line. 

Mr. A. GoD ENGHOLM said that it was very important 
that the cost of maintenance for overhead transmission 
poles should be kept as loW as possible. He had frequently 
found that Sherardising the iron fittings was better than 
galvanising, as very often the metal was eaten away under- 
neath the galvanising, leaving only the outer skin, so that 
it was difficult by casual observation to detect such action. 

Dr. C. C. Garrard said the subject would be of very 
greatly increased importance in this country in the near 
future. It had been imagined by some people that: trans- 
mission lines at very high voltages were only necessary or 

- desirable in connection with water powers; with a rational 
use of coal, however, it was possible that we could produce 
electricity at a total worka cost (excluding distribution costs) 
of £2 per Kw.-vear with a load factor of 60 per cent. This 
approached the best results attained by water powers. Under 
these conditions extensive overhead transmission lines at high 
voltages would be very numerous. Tt followed from this that 
it was very desirable that the standardisation of British over- 
head equipment should be taken in hand by the Institution 
and the Engineering Standards Committee, in order that 
while maintaining the British reputation for high quality in 
this branch of engineering, as in others, the development of . 
the industry should not be hindered by the survival of obso- 
lete official regulations. With regard to the testing of line 
insulators, Dr. Garrard directed attention to the method re- 
cently worked out in the United States by which the actual 
resistance of H.T. insulators was measured. By this.means 
insulators having a slight degree of porosity, which would 
break down after several years’ service, were eliminated be- 
fore being put into use. 


INSURANCE ACTS. 1911—1915. 


NATIONAL 


AN application has been made to the Umpire for his decision 
as to liability in respect of platelavefs emploved in establish- 
ments carrving on any insured trade, involving reconsidera- 
tion of decision 1,419. 
Representations may be made to the Registrar, Office of 
the Umpire, 47, Victoria Street, London. S.W., on or before 
| ray 16th, 1917. The decision will be given on or after May 
4th. i 
The following decisions have been given :— 


Contributions are payable in respect of: 


2,183X. Workmen engaged in the manufacture of gas-test- 
int annarotus. ` 

2.185X. Stablemen or other workmen emploved in an estab- 
lishment carrying on anv trade insured under the National 
Insurance (Part IL) (Munition Workers) Act, 1916, and engaged 
in tending horses which are used mainly on the premises of 
the establishment. 
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2,186X. Workmen employed in the manufacture of elec- 
trical appliances for railwav signalling and for electric control 
of railway signalling installation. 

2,187X. Workmen employed in the repair of coke oven bye- 
product plant. 

2,188X. Workmen engaged in making incandescent oil lamps. 

2.189X. Workmen engaged in adapting gas and candle fit- 
tings for electric light. 

2,190X. Workimen engaged in making band saws and band 
knives. i 


2193X. Workmen engaged in making (1) steering indica- 


tors, (2) fire-control apparatus for large guns, and (3) stoke- 
hole indicators and danger signals. 

2,194X. Workmen engaged in drilling, fling. and riveting 
small iron castings such as easter horns, wardrobe hooks, &e. 

2197X. Workmen engaged wholly or mainly in the work 
of making metal, leather or rubber eyele and motor acces- 
KOLICH. 

9202X. Workmen employed in the manufacture of metal 
barrels, drums, and tanks which are not intended to form 
part of the structure of buildings, ships, or vehicles. 

2217X. Workmen engaged in making and repairing steel 
barrows. 

2218X. Workimen employed in the inanufacture of taxi- 
meters. 

2 XOX. Workmen engaged in the manufacture of brake 
blocks for cycles from vuleanised fibre, if intended for use 
in war. 

9,21. Workmen engaged in the installation in buildings 
or ships of accumulators for use in connection with electrical 
machinery. 

9,2200X. Metal workers engaged in the manufacture of kine- 
matograph apparatus. 


Contribulions are not payable in respect of: 


9904. Workmen (other than those included under decision 
A.2,0S4X) (Board of Trade Journal of December Tth, 1916) 
engaged in the manufacture of asphalte and bitumen at works. 

2.205. Workmen employed by a wireless telegraph company 
and engaged (1) in superintending and assisting in super- 
intending the erection and maintenance of stations, and not 


employed wholly or mainly by way of manual labour, and. 


(2) as works manager and aasistant and foreman. 
2.207. Workmen employed in the repair of coke oven plant 
(other than buildings, machinery? or bve-product plant). 
2,208. Workmen employed by an electric supply company, 
and engaged in cleaning electric arc and incandescent lamps. 
2,212. Warkmen employed by gas companies, and engaged 
in the repair of gas retorts,and retort settings. 
~ 2,913. Persons engaged in the manufacture of emery wheels 
which are not made in a mechanical engineering establish- 
ment solely for use in that establishment, and which are not 
for use in the manufacture of munitions of war. 


WAR ITEMS. 


Exports to China.—The * London Gazette © for May &th 
contains further names of persons in Siam to whom exports 
may be consigned. 


An American Searchlight Corps.—Forty-eight of the 
students at the Bliss Electrical School in Washington, U.S.A.. 
have been formed into a searchlight unit under the Engineer 
Corps of the U.S. Army. The Corps, located in Washington, 
has recently been equipped with nine motor vehicles, four of 
which are fitted with 36-in. searchlizhts, four are travelling 
electricity generating plants to furnish the current for the 
projectors, while one is a supply vehicle. 


Information Concerning Traders in Neutral Countries.— 
It is announced that information is being collected by the 
Foreign Trade Department of the Foreign Office from His 
Majesty's Consular officers abroad relating to firms in neutral 
countries with whom British houses could trade in place of 
firms of enemy origin or association which have been placed 
on the statutory list. The reports from His Majesty’s Con- 
sular officers will give the names of firms desirous of trading 
with the United Kingdom, with references, bankers, commer- 
cial reputation, general nature of business, method of trans- 
port, principal goods immediately required, and whether the 
firm trades on own account or on commission basis. The fol- 
lowing bodies have agreed to disseminate the information :— 

The Association of Chambers of Commerce of the United 
. Kingdom, Parliament Mansions. Orchard Street, S.W.1, and 
its associated Chambers of Commerce. 

The London Chamber of Cormmerce, 1, 2. and 3, Oxford 
Court, Cannon Street, EC 4 

que Federation of British Industries. 39, St. James's Street, 
S.W.1. 

- Certain approved -trade associations and federations not 
associate members of any of the above organisations. 

Firms who are members of the associations enumerated 
above should apply for the information through one of these 
channels. The Foreign Trade Department reserves the right 
to refuse the information, iu consultation with the Board of 


Trade, to any firm not British in character or dealing largely 
in articles competing with British manufactures. His 
Majesty's Consular officers have also been instructed to send 
duplicates of their reports to the Board of Trade, and the 
information will therefore also be available at the office of 
the Department of Commercial Intelligence of the Board of 
Trade, 73, Basinghall Street, E.C. 2, ' 


Exemption Applications. —\( (Blackpool, the Military 
Representative asked for the review of exemptions given to 
10 employés at the Corporation electricity works, and the 
Mayor said the borough electrical engineer would have ts 
make out a strong case for men between the ages of 31 and 
36. Mr. Furness said he was not representing the men, but 
the service. The works had to run 2 hours a day, 365 days 
a year. Tho certificates of two switchboard attendants, one 
28 and the other 31, were cancelled (not to be called up until 
substitutes were found), and the others were allowed tem- 
porary exemption to June 30th. The certificates of two elec- 
trical fitters on the tramways were also cancelled, a month 
being allowed. 

Cambs. Tribunal refused exemption to H. J. Diver (41), 
electrician at Milton Hall, Milton, appealed for by Mr. W. B. 
Redfern. 

At Sevenoaks, the Electricity Co. appealed for P. H. Top- 
ping (27, Class B38), engineer; J. J. Wickenden (31, B32), 
cable jointer; and J. A. Shaw (30, Class A), engine fitter. The 
manager stated that without the men they could not con- 
tinue the work. Mr. Topping was refused exemption, and 
the others were given three months each. 

Hastings Tribunal har refused exemption to Mr. W. Pr. 
Gower (34), electrician, in Class B1. who stated that he was 
voluntarily assisting in hospital radiographic work, and had 
enrolled for National Service. 

Weybridge Tribunal has granted conditional exemption to 
G. Whittle (40), second fireman, appealed for by the Urban 
Electric Supply Co., Ltd. 

Bnghton Tribunal, on April 27th, reviewed the cases of 
38 men engaged on the Corporation tramways, those con- 
cerned being a traffic superintendent (39, Class B1), three 
traffic inspectors, 26 motormen, seven skilled mechanics, and 
a night foreman. The exemption certificates were withdrawn, 
the Class A and B1 men were each given three months, ani 
the others six months. A similar decision was arrived at in 
the cases of eight men engaged at the Corporation dust 
destructor. 

Nine men engaged in the Corporation electricity works were 
appealed for at Brighton. Two were given a final month, pro- 
vided they are classed up to B2, and the others were each 
allowed three months’ open exemption. 

At Aldershot, a renewed appeal was made by Mr. J. J. 
Vertue (37), electrical engineer and contractor, who stated 
that he had a large number of electric motors to keep in 
order, these being used by firms for industrial purposes. He 
also maintained fire alarms, and the electric light and bells 
at various public institutions. His partner had been taken 
over for Government work in connection with work on the 
high-tension wires. A final month was granted. 

Southend-on-Sea Tribunal has refused exemption, with 14 
days’ grace, to seven tram drivers appealed for_by the Cor- 
poration. Six are in Class A, and the other in B1. 

West Kent Appeal Court has refused exemption to W. H 
Brown (36). and E. Wicks (27), electricians, appealed for 
by Messrs. Oswald Jones & Co., electrical engineers. of Maid- 
stone. Both are passed for general service. _ 

Messrs. Hill, Upton & Co., electrical engineers, Oxford, 
appealed to the County Tribunal for W. G. Payne (29). elec- 
trician. It was stated that 90 per cent. of the firm's business 
consisted of direct war work, and that Payne was engaged on 
work of national importance. At present he was engaged on 
installation work at an aerodrome, and did no private work. 
Only four out of the pre-war staff of 30 remained. and women 
had been tried with success The appeal was refused. 

At Chipping Norton, the Electric Light Co. appealed for 
the retention of Mr. W. H. Hellyar, manager of the under- 
taking. He was temporarily exempted for two months for 
a substitute to be obtained, there to be no further appeal 
without leave. 


RECENT INVESTIGATIONS OF TRACTIVE 
RESISTANCES TO MOTOR TRUCKS 
ON ROADS AND PAVEMENTS. 


Ax experimental investigation war carried on in the research 
division of the electrical engineering department. at_ the 
Massachusetts Institute of Technology, during the year 191 
under a fund contributed for researches on motor trucks. for 
the purpose of determining the tractive resistance of a motor 
delivery wagon with four wheels and solid rubber tires on 
various level urban roads and pavements. f 

Our contemporary Science, from whose pages we repni 
this article, mentione that the complete report on this, re- 
search was published~in the Proceedings of the American 
Institute. of Electrical, Eùginecra, June, 1916. 
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By “tractive resistance” is meant the horizontal force 
necessary to apply to the truck in order to keep it at a con- 
stant speed in still air after deducting axle frictions and 
internal-mechanism losses. It is, therefore, the reactive force 
ullered by the truck, assumed internally frictionless, in over- 
coming the road, tire and still-air resistances on a level sur- 
face, It may be expressed either in pounds weight per short 
ton of total moving mass, or in kilogrammes per metric ton, 
or in per cent. equivalent grade. ‘Thus a 1 per cent. equiva- 
lent grade tractive resistance means that a car without axle 
friction or other internal mechanism losses would require to 
b pulled on a level road at a constant stated specd by a force 
of 230 lb. per short ton of 2,000 lb. in order to overcome the 
resistance of the tires, road-bed, and still-air displacement. 
This force would obviously serve to propel the same vehicle 
up al per cent. grade in the absence of tire, road-bed, still- 
air, and internal frictions. At a given speed, therefore, this 
tractive resistance depends upon the wheel, the tire, and the 
road, and also on the air-displacement resistance of the truck. 

The truck tested was a 1,000-lb. (450-kg.) electrically- 
propelled delivery wagon equipped with single solid rubber 
tires, one on each of the four wheels—the tire rating being 
301in. by 24 in. (914 mm. by 63.5 mm.). The tests were made 
by ranning the car at, as nearly as possible, constant 
measured speed, in alternate directions, over selected lengths 
of standard roads in and near Boston. From the observed 
storage-battery outputs during these runs, the corresponding 
tractive resistances were evaluated after correcting for all 
losses Internal to the truck mechanism, wind losses, grade, 
and incidental accelerations, The internal losses of the truck 
mechanism from battery terminals to wheel spokes were 
determined from laboratory tests with the car raised from the 
ground on jacks, and by driving tested dynamos from the 
rear wheels. 

The following is a summary of the results obtained as 
applying to urban roads with this truck between the speed 
or of from 13 to 25 km. per hour (8 to 15.5 miles per 
our) :— : 

1. The qver-all efficiency of the test-truck mechanism be- 
tween battery terminals and rear-wheel treads reached a 
maximum value of about 78 per cent., under the most 
favourable conditions. 7 

2. The mechanical efficiency of transmission from motor 
shaft to rear-wheel treads, for the truck tested, shaft-driven 
through a single-reduction worm gear, was found as high as 
3) per cent. 

3. Under the conditions of these tests, the tractive resist- 
ance on level roads, in the absence of wind, is composed of 
(a) displacement resistance, (b) impact resistance, and (c) 
air remstance. ; 

By “ displacement resistance ” is meant that portion of the 
tractive resistance which depends on the lack of resilience 
of a smooth road surface and of the wheel-tire material; 
.¢., on the energy losses due to inelastic displacement of tire 
and road-surface materials. 

By ‘‘impact resistance’ is meant that portion of the 
tractive resistance which depends on the lack of smoothness 
of the road surface, and which is due to the impacts given 
to the moving vehicle by the irregularities of the road. 

By "air resistance ” is meant that portion of the tractive 
resistance due to air pressure on the moving vehicle necessary 
to displace the air in the absence of wind. 

4. The displacement resistance varied from 0.85 per cent. 
equivalent grade, for a hard gmooth asphalt or bituminous 
concrete, to 1.6 per cent. for a very soft tar-macadam road, 
and was practically constant, for all speeds considered, on 
any given road. 

3. The impact resistance increases with the velocity, with 
the total weight of vehicle, and with Increasing road-surface 
roughness. In these tests, the impact resistance of good 
asphalt or bitulithic or other smooth pavement was practi- 
cally negligible, and reached its highest values (about 1.5 
per cent. equivalent grade at a speed of 20 km. per hr.—12.4 
miles per hr.) on granite-block roads with sand-filled joints, 
and on badly worn’ macadam pavements. The rate of in. 
crease of impact resistance with speed was most marked on 
the roughest roads. E i 
6. At the vehicle speed of 20 km. (12.4 miles) per hour, the 
‘lr resistance for the vehicle tested, assumed to be dependent 
only on the speed, was roughly 0.11 per cent. equivalent 
grade, i.e., from 4 per cent. of the highest to 12.5 per cent. 
of the lowest total tractive resistance. _ 7 

i. The following urban pavements are enumerated in the 
order of their desirability for vehicle operation from the point 
of view of tractive resistance at 20 km. (12.4 miles) per hour, 
as found in this investigation: (1) asphalt, (2) wood block, 
fal bard smooth macadam, (4) brick block, (5) granite block 
oe cement-filled joints, (6) cinder, (7) gravel, (8) granite 
lock with sand-filled joints. 

8. The equivalent grade at 20 km. (12.4 miles) per hour of 
' badly worn city macadam road was found to be nearlv 
To times as great as that of the best asphalt road tested. 
i ı3 means, at this speed, a ‘consumption of energy at wheel 
reads of nearly three times as much on level poor macadam 
roads as on good level asphalt roads. 

a Increasing the gross weight of the vehicle by 12 per 
rn . through load was found to have no effect on tractive 
resistance within the observed apeed limits for amooth roads 


~ 


in good condition; but on rough roads a distinct increase in 
tractive resistance with this extra weight was observed. 


10. The presence of a layer of dust, say, 1 cm. thick, on a 


fair macadam road was found to increase the equivalent grade 
of tractive resistance, at a speed of 20 miles (12.4 km.) per 
hour, from 1.17 to 1.32 per cent. : 


11. A freshly tarred, and therefore very soft, tar-macadam 


road was found to have an increased tractive resistance 
equivalent grade, at substantially all tested speeds, of about 
0.5 per cent. The tires in this case sank about 0.8 in. (2 cm.) 
into the road bed, the gross car weight being 2,140 kg. 
(4,718 Ib.). 


12. The total range of tractive resistance equivalent grade 


‘ covered in the tests was from 0.98 per cent. on the’ best 
‘asphalt road, at lowest speed, to 2.7 per cent. on the worst 
macadam road, at nearly the highest speed. 


13. The results indicate, as has already been pointed out 


by other observers, the importance of constructing and main- 
taining smooth, hard, and clean roads from the point of view 
of tractive resistance. Low tractive resistance means small 
gasoline consumption for gasoline trucks, ond a reduced elec- 
tricity expense or greater daily mileage with electric trucks. 


14. Other problems which are of practical importance to 


vehicle designers and operators, and which require further 
investigation, are the following :— 


(a) Tractive resistance on country roads. 
(b) Tractive resistances to vehicles with different wheel 


tires, 


(c) Tractive resistances of urban roads at low speeds from 


«0 to 10 miles per hour (16 km. per hour). 


(d) Tractive resistances at speeds higher than 15 miles per 


hour (24 km. per hour). 


(e) Tractive resistances for high-capacity trucks. 
15. The results of the tests here reported have heen found 


to be in substantial agreement with those obtained by other 
observers emploving somewhat different methods; but the 
analysis of tractive resistance into its components here pre- 
sented appears to be new, and is recommended for use in 
similar investigations or tests. 


The authors of the report. Messrs. A.-E. Kennelly and O. 


R. Schurig, express their indebtedness to Mr. Thomas A. 
Edison, and also to the Gould Storage Battery Co., for mat 
by which the research was made possible. 


LEGAL. 


NORTH OF SCOTLAND ELECTRIC LIGHT AND POWER Co., LTD., r. 


NORTH OF SCOTLAND Fisun GUANo Co., LTD. 


In the Court of Session. Edinburgh. Lotd Cullen allowed proof some 
time ago in the action in which plaintiffs, of Montrose. sued the 
defendants. of Aberdeen, for £93 ls., said to be due and resting 
owing, and for £1,000 as damages for breach of contract. The 
pursuers stated that in April, 1913, they entered into an agreement 
with the defenders. who had a manufactory in Montrose, to erect 
certain plant for defenders in Montrose. and the defenders under- 
took to pay the pursuers £500 for electrical energy in addition to 
charges for hire of plant. In December, 1915. the defenders inti- 
mated that they were closing their Montrose works. and asked the 
pursuers to dismantle and take away the motors. The pursuers 
contended that the defenders had no power to terminate the con- 
tract in such a manner, and stated that, in order to carry out the 
contract with the defenders, they had found it necessary to increase 
their plant at a capital cost of £3.420. The defenders maintained 
that the difference between the parties fell to be decided by 
arbitration. They explained that the termination of the contract 
was accasioned and justified by the actions of the King’s enemies 
and the existence of a state of war. in respect that the whole 
fishing trade of the North and East of Scotland and the import of 
raw material for the defenders’ works and business at Montrose 
had been stopped. It was, therefore, impossible for them to carry 
on business there, and the contract had become impossible of per- 
formance. The action has now been taken out of Court by joint 
minute, having been settled by a payment to the pursuers of a sum 
in name of damages and expenses. 


\ 


Laycock r. SOUTH LONDON ELECTRIC SUPPLY 
CORPORATION, LTD. ` 


HORACE SCOTT Laycock made an application to the Lambeth 
Court to determine the nature and amount of security to be given 
by him tothe defendants in respect of the supply of electrical er ergy 
to the premises known as Khaki Hall. Acre Lane, Brixton. 


Mk. LAYCOCK said that he was leaseholder of the Khaki Hall. 


On March 12th, 1915, he entered jnto an agreement with the com- 
pany for the supply of electricity on special terms. It was agreed 
that his account should be paid weekly, and no security was asked 
for, as under that arrangement the company had power to cut off 
the supply if he failed to pay. On April 18th last the company 
wrote to`hirn demanding a deposit of £20! on the ground of the 
difficulty of obtaining payment of (his accounts, He replied that 
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the weekly payments had been regularly made, and refused to 
make a deposit of £20, seeing that he had made a claim of £39 
against the company in respect of alleged overcharges. The yearly 


consumption amounted to about £250, and that had been regularly 


paid for. After he refused to make a deposit the company cut off 
the supply, and he had to deposit £20 under protest in order to get 
it restored. 

Mr. PARSONS (an official of the company): The company’s case 
is summed up in the letter of April 1&th :—* Owing to the difti- 
culty which is always experienced in obtaining payment of your 
account. There are always two or three weeks owing. The com- 
pany were only able to obtain payment of their accounts by 
threatening to cut off the supply, and Mr. Laycock was liable to be 
called up at short notice. Although the company did not ask for 
any deposit when the avreement was entered into. they were 
entitled to ask for one at any time they thought it necessary. 

Mr. LAYCOCK said it was nonsense to suggest that the company 
were only able to obtain their money by threatening to disoon- 
nect the supply. 

Mr. Biron came to the conclusion that, in all the circumstances, 
£20 was not an unreasonable amount for the company to require 
us a deposit.— Morning Advertixer, 


BRITISH POWER. TRACTION, AND LIGHTING Co., LTD., e. 
HODGSON. 


THIS protracted litigation was settled on an appeal by Mr. A. E. 
Hodgson from a judgment of Mr. Justice Peterson of November 
last, the hearing of which was concluded before the Master of the 
Rolls and Justices Bankes and Warrington on Tuesday last. 

The order appealed froin declared that Mr. Hodgson was liable 
to bring into Court. a sum of £7.000 odd found due from him on 
taking an account ordered by a consent judgment in May, 1905, in 
an action brought against him in respect of dealings in 1901. In 
answer to the claim the defendant set up his bankruptcy and 
discharge. but the plaintiffs contended that the original action was 
based on fraud. and therefore bankruptcy was no answer. 

THE MASTER OF THE ROLLS, in giving judgment, said the 
matter was so complicated as to be almost beyond endurance. 
That Mr. Hodgson had no right to the money for which the com- 
pany sued. was beyond question : but he failed to see that it had 
been established that it was agreed that the consent judyment 
should be a judgment for a debt incurred by fraud or fraudulent 
breach of trust. For that reason. Mr. Hodgson must succeed, and 
the appeal must be allowed in so far as the judgment of the Court 


below held the defendant outside the provisions of the Bankruptcy 


Act. 
The other Lords Justices concurred, and the appeal was allowed 
accordingly. 


' REVIEWS. 


Some Modern Methods of Ventilation. By R. GRIERSON, 
A.M.I.Mech.E. London: Constable & Co., Ltd. Price 
ds. 6d. net. i 

The ventilation, like the heating, of buildings is a subject 
which until recent years has not received a fraction of the 
investigation that 1t undoubtedly merits. Heating and venti- 
lation are two of the three fundamental factors which make 
or mar our personal comfort, and, unfortunately, are by no 
means easy to control: lighting is the third factor, but has 
been so exhaustively studied that it presents no great dith- 
culties to the engineer who has provided himself with the 
proper qualifications, and as for the minor features of our 
indoor environment, such as furniture and decoration, the: 
are comparatively elementary matters. Even ir ¢he case of 
public buildings of the nmrost modern construction grave 
errors are frequently met with in respect of the arrange- 
ments made for heating and ventilation, errors, moreover, 
which it is almost impossible completely to rectify when the 
building is finished and occupied. Hence, we cordially wel- 
come this book, based upon a wide experience, which should 
afford valuable assistance to architects and engineers respon- 
sible for the design of ventilating svstems. 

The author begins by pointing out the illusion under which 
we have laboured in past times with regard to the supposed 
deleterious effects of carbon dioxide, and ‘avs stress on the 
fact proved by Dr. J.eonard Hill and others that "the 
physical effect upon the akin ig the supremely important 
thing for ua, not its chemical effect.’ He then gives data as 
to the quantity. &e., of air required in stated cascs, together 
with the principles to be followed in designing a system of 
ventilation. He advocates the ‘ balanced ” svstem in which 
one fan pumps fresh air inwards and another removes the 
vitiated air, and shows how the apparatus and pir ducts 
should be arranged, with the aid of numerous plans anl 
half-tone illustrations. The design of air ducts and registers 
is adequately dealt with. various types of fans are discussed. 
apparatus for ‘conditioning’ air as regards humidity and 
temperature are described. and methods of control are ex- 
plained. The use and production of ozone forms the subject 
of a brief chapter, after which the instruments available for 
measuring the qualities of the air supplv are described, and 
the tests to be made are discussed. For driving fans the 
e’ectric motor Ib, of course, recommended, and inforination 


is given to assist the purchaser in selecting suitable apparatus: 
sample specifications are also provided. The last chapter 
brietiy describes the use of wet air filters for cooling electnicaj 
machinery. We have no hesitation in commending this prac- 
tical and instructive book to those who are concerned with 
the subject of ventilation. 


Principles of Alternating Current Machinery. By Rapa R. 
LAWRENCE, Assoc. Prof. of Electrical Engineering of the 
Massachusetts Institute of Technology and Harvard Un- 
versity. London: Hill Publishing Co. Price 18s. 9d. 
net. 

This is an excellent general text-book of the subject iudi- 
cated by the titlh--indeed, the reviewer thinks it is, on the 
Whole, the best book of the kind which has appeared for 
sone years. l 

Too many of the text-books in general use are based on 
the types of machinery which were * modern ” £0 years ago, 
or even more; and, although they have perhaps been *“'brougbi 
up-to-date ” by the addition of sections dealing with turbine 
generators and commutator motors, the general plan is still 
the same as that which appeared to be the best to follow 
when the field to be covered was much more restricted than 
it is at the present time. 

Although the author modestly disclaims the use of new 
methods in his treatment, and only professes to have col- 
lected material from existing sources, his work deserves recog- 
nation for the judgment used in the selection of material and 
In its excellent arrangement, which constantly displays a 
freshness and a breadth of view which makes the book highly 
instructive and helpful. 

Prof. lawrence has written a text-book on the principle: 
of electrical machinery as it is at present developed. In doing 
so, he has kept constantly before him modern developments, 
modern problems, and modern points of view. Thus, even 
in the earliest chapters he has approached the subject with 
only modern types of machines in view, and with constant 
reference to the modern conditions which determine tbeir 
output and performance. 

A good example of how this method of treatment has 
profited by taking a wide view, instead of keeping to the 
older conventional methods, 1s ‘his treatment of the subject 
of alternator armature reactions (Chapter IV). After a general 
explanation of the nature of armature reaction {or armature 
Inagnetomotive force), he proceeds to discuss the reaction 
for the case of an alternator with non-salient poles and a dis- 
tributed winding. He is thus able to arrive at a result which 
is fairly simple and, at the same time, practically accurate. 
The consideration of the armature reaction in alternators 
having salient poles is next treated as a more complex ex- 
ample of the principles already explained. 

The induction of voltage in the armature, taking into 
account the shape of the flux curve and the angle of em- 
brace of the coils, is concisely and clearly explained. This 
is followed by a simple, but adequate, discussion of the effect 
of the spacing of the armature winding on the resultant volt- 
age and wave-form. 

After discussing the principles of armature reaction, the 
author deals with the calculation of the regulation of an 
alternator by the synchronous impedance, magnetomotive 
force, Potier, American Institute, and Blondell’s two-react- 
ance methods. 

Methods of obtaining values for the leakage reactance from 
the short-circuit test and zero power-factor characteristic ar 
followed by the determination of effective armature resist- 
ance. 

Further chapters deal with the experimental determination 
of losses and heating tests, and are followed by a detaile! 
calculation of the constants of a 1,000-K.v.a. machine from 
the constructional data. l 

Altogether 150 pages are devoted to the alternator, and 1t 
will be gathered that the most important principles of the 
machine receive very comprehensive treatment so far as they 
are concemed with construction, behaviour, and operation. 
as distinguished from actual details of design. l 

In completing our analysis of the contents of the book. ıt 
will be unnecessary to enter equally fully into the treatment 
of other types of machines, as the treatment is carried ont 
with the same thoroughness and judgment. a 

Transformers are next dealt with. After a description of 
details of construction, the magnitude and wave-form of the 
magnetising current are dealt with. and the reason for the 
current rush on switching on is given, though the stress 
set up in the insulation on opening or closing the circuit are 
not considered in detail. Vector equations and the “ equiva- 
lent circuit” of the transformer are given. Here and el~- 
where the notation emploved does not distinguish between 
vectors and numerical values of the quantities expresse. 
This leads to absurdities such as (see p. 192)— 


Ig = I} (cos By -j sin AN 
and on page 305— 
— A = A (cos 0 — j sin 0), 


and other similar expressions. 

The synchronous motor is clearly treated by means of 
vectors, and the subject of the distribution of the load be- 
tween parallel alternators as affec by various conditions. 
c.g., the characteristics of. the driving engines, is well ex- 
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plained. The maim points characterising the synchronous 
converter are concisely given. 

The section on polyphase induction motors contains a very 
full analytical treatment by means of vectors, and is well 
calculated to give an insight into the principles underlying 
their operation. The induction motor is regarded as a special 
form of transformer, which enables the vector equations to 
be obtained in a simple manner. Here again, however, the 
notation appears to be much less clear than is desirable, and 
a student might easily be led astray by using it; for instance, 
in obtaining power as the product of a current and voltage, 
seing that it is never very clear where a symbol used for a 
current or voltage denotes a numerical value or a vector. 

single-phase induction motor is dealt with in rather 
general terms witbout any very satisfactory diagram of its 
operation, though the student should be enabled to form a 
fairly clear idea of the main principles from the treatment 
given. 

The various forms of single-phase motors with a commu- 
tator are discussed in the last chapters. Here, again, a close 
analysis of the operation is not given, but the underlying 
principles of their working are clearly explained. 

In conclusion, we can congratulate the author on the pro- 
duction of an excellent students’ text-book, which is 
thoroughly sound and calculated to form a substantial general 
foundation of knowledge on which the student can develop 
a specialised study in any direction without feeling that he 
starts with only nebulous ideas lacking a definite basis. 
For students of electrical engineering in universities or tech- 
nical colleges the work can be cordially commended. 


The Calculation and Measurement of Inductance and Capa- 
city. By W. H. Norrace. London: The Wireless Press, 
Ltd. Price 2s. 6d. e 


This is a useful summary, in a condensed and handy form, 
of rules and formulæ for the calculation of the inductances and 
capacities of the various conductors used in wireless tele- 
graphy, followed by brief descriptions of the apparatus and 
methods of measurement employed in the determination of 
these quantities. 

The book divides itself naturally into two sections, the 
first dealing with the formulæ for calculation, and the second 
with measurement. ` 

The formule are derived from many sources, published 
papers, &c., and are generally clearly given in a form indi- 
cating the purpose and limitations of their application, while 
the necessary tables of constants are also appended. The 
origin of the formule is generally stated (an important and 
valuable feature), ‘and incidental examples of their applica- 
tion to actual problems are also interpolated in a number of 
vases. Little or no attempt is made to give the method of 
derivation of the formule, and, indeed, any such ‘attempt 
would have completely altered the character of the book and 
necessitated its conversion into a theoretical treatise instead 
of a collection of formule. 

To give a general idea of the contents of this section, it 
will be sufficient to enumerate a few of the principal formule 
given. 

The inductance of a straight cylindrical wire and of a thin 
tape is followed by values for parallel conductors. Then fol- 
lowa the inductance of a coil (Nagaska’s formula), with deve- 
lopments for various forms of winding as given by Rosa, 
Butterworth, and others. Mutual inductance between con- 
ductors and coils is next introduced, including a simple 
graphical method by the author for the mutual inductance 
of two single-layer coils. 

In dealing with the capacity of conductors of various 
forms, a similar procedure 1s adopted, and the consideration 
of plates and simple line conductors is followed by that of 
vanous forms of antenns, while the influence of the earth 
and of masts and buildings is also included. 

While the suthor rightly employs absolute electrostatic 
unita in his formule dealing with capacity, he makes one or 
two shps where other units are referred to. Thus, on page 
4s he boldly makes the statement that ‘‘ the absolute unit on 
the electromagnetic system is the farad, and the practical 
unit the microfarad.” Of course, the farad is 10-* (or one 
thousand-millionth) of the absolute unit of capacity in the 
electromagnetic system. On the same page we read: ‘In 
calculating capacity, if all dimensions be in centimetres the 
capacity is given in electrostatic units or centimetres.” While 
this is perfectly true of the formule which follow, it is some- 
what misleading, seeing that the centimetre is the unit dimen- 
sion applied to conductors of both electromagnetic and electro- 
static systems, whereas it is the dimensions of the unit of 
quantity of electricity which is the real characteristic of the 
electrostatic svstem, and which determines the unit in which 
capacity will be given. 

On page 55 there isa mistake in the equation for V, owing 
to the substitution of mmfds. (micro-micro-farads) for electra- 
static units of capacity. Seeing that one mmfd. is equal to 
0.9 electrostatic units, the error introduced is not large. 

The second part of the book deals with methods of measure- 
ment, and the author has collected together a large number of 
alternative methads for measuring inductances and capacities, 
some of which are not well known to the ordinary worker. 


The chapter on the measurement of inductances gives the dia- 
gram of connections and the ratios when balance has been 
obtained for a great many " bridge ” methods. ‘The chapter 
on capacity measurement deals similarly with alternative 
methods of carrying out capacity tests, while another chapter 
describes the methods to be used where high-frequency cur- 
rents are empleyed. The last chapter gives particulars of a 
number of special appliances used in measurement, such as 
standards of inductance and capacity, high-frequency genera- 
tors, wave-filters, vibration galvanometers, secohmmeters, &c. 

The summary of the methods and appliances used in 
Ineasurement which occupies the last chapters of the book is 
likely to prove useful and handy for reference. Little atternpt 
is made to discriminate between the various methods or to 
point out their relative advantages, defects or limits of ac- 
curacy. Also, no detailed instructions or cautions are given 
for carrying out the measurement. This would have entailed 
considerable extension of the scope of the work and would 
have changed its character from that of.a concise suminary 
to that of a text-book. We may perhaps hope that at some 
future time the author may carry out this more ambitious 
scheme. 

On the whole, the diagrams are clear, though the curve on 
page 42 has been so much reduced that the figures indicating 
the scales have become quite illegible. Another minor criti- 
cism is the use in one part of the book of the symbol “w` 
to denote the quantity z m n which is later always expressed 


as ‘Sp,’ 
As a compact volume of reference for those who are con- 
cerned with calculations or measurements of inductances and 


capacity this modest work can be cordially commended. 
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BUSINESS NOTES. 


Russian Exhibition in London.—We have received 
some literature regarding the Russian Exhibition which is being 
held this month at the Grafton Galleries in Bond Street, W. The 
Exhibition has a Russian Commercial Bureau, under the care of 
Mr. R. A. Lenski, and a Russian Trade Section, where information 
can be obtained on matters affecting Russian commerce and indus- 
try. The Exhibition has the Royal patronage, and among the 
exhibits is a collection of Russian trade catalogues. The Russian 
Consul-General is daily in attendance, assisted by a staff of Russian 
commercial authorities. ‘Mr. Lenski has issued a pamphlet on 
“The Russian Market, and How to Enter it.” 


Book Notices.—We have received a copy of No. 1 of 
“The Channel,” a bi-monthly sixpenny “Clyde Shipbuilding. 
Engineering and Electrical Gazette,’ which is published at 
131, Newark Street, Greenock. It contains a good deal of useful 
and interesting matter on such subjects as :—-Lost Time in Ship- 
yards, The Trend of Development in Marine Engineering, The 
Story of Petroleum, Electric Supply Costs (by Mr. F. H. Whysall). 
Proceedings of Societies, Technical Queries, and so on. 

“Journal of the Institution of Electrical Engineers.” Vol. 
LV. April, 1917. No. 265.—This issue contains the following 
papers :—Voltage Regulation of Rotary Converters, by Mr. G. A. 
Juhlin ; Machine-Switching Telephone (lear, by Mr. F. R. McBerty : 
Determination of the Sequence of Phases from Wattmeter 
Readings. by Dr. G. Kapp ; Chairman's Address to the Hong-Kong 
Local Centre ; also the Report of the Council and the Statement of 
Accounts for the year. 

We have received a copy of No. 1 of the “ Windsor Works 
Magazine," a twopenny monthly publication issued by Messrs. 
G. D. Peters & Co., Ltd.. of Windsor Works, Slough, manufacturers 
of rolling-stock supplies. 


Bankruptcy Proceedings.—.J. G. S. CUNNINGTON AND 
H. P. ALLISON (Laing, Wharton & Cunnington), electrical engi- 
neers and contractors, 7, Great Newport Street. London. Supple- 
mental dividend of 53d. in the £, 

JAMES BROCKIE, mechanical engineer, 41, London Road, Forest 
Hill.—Trustee released April 28th. 


British X-ray Industry.—It is announced in the Laily 
Telegraph that a section of the British Electrical and Allied Manu- 
facturers’ Association has been formed enrolling British manu- 
facturera of X-ray and electro-medical apparatus, with the object of 
improving the status and prospects of the industry by co-operation 
and research. Mr. Dunlop writes to our contemporary :—" Since 
1914 great strides have been made by individual British manu- 
facturers, and it is hoped that the enrolment of its members as a 
section of this association will further help to place and maintain 
this important industry in a position where it can supply not only 
the home trade but the whole of the Empire. British manufac- 
turers have been at a serious disadvantage owing to lack of 
co-operation by which to meet the keen competition which existed 
in the world market. The section views most hopefully the future 
of the X-ray and electro-medical industry in this country, and 
earnestly invites the co-operation of medical men and hospitals 
with the object of supporting, and strengthening the movement 
towards the exclusion of foreign-made apparatus.” | 
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Catalogues and Lists—Sceanpno Lame Co., LTD. 
7, Blackfriars Street, Salford, Manchester.—Folder giving revised 
prices of “ Sceando ` half-watt and Axial lamps. The revision is 
due to increased cost of raw materials and waves. 

Messrs. T. W. BROADBENT. LTD., Victoria Electrical W orks, 
East Parade. Hudderstield.—Leaflet No. 6. describing and giving 
weights, dimensions, and prices of their R type A.C. slip-ring induc- 
tion motors. Copies will be sent on application. 

MESSRS. FERRANTL LTb., Central House. Kingaway, London, W.C. 
—List Pa. 550/E, containing a description, with illustrations. prices, 
weights. and code-words of their standard H.T. interlocked, iron- 
clad switch cubicles. 


Liquidation. — KILOWATT PUBLISHING K 0., Ltp.—aA 
meeting ir called for June 7th, to hear an account of the winding 
up from the liquidators, Messrs. A. Webster & E. A. Burnie. 


British De-Tinning Progress.—We are pleased to learn 
that the British De-Tinning Co.'s scheme for dealing with old tins 
and the like is makiny satisfactory progress, despite many obstacles, 
mainly occasioned by war conditions. Not only doer the project 
conserve wealth, as represented by various valuable metals, but alse it 
creates a new British industry in place of what was formerly a German 
monopoly, some forty or fifty thoueand tons of waste metal having 
been annually exported in pre-war days. Some of the Depart- 


ments of the Ministry of Munitions are now showing considerable | 


interest in the scheme, and arrangements are being made for the 
British De-Tinning Co. to utilise waste metals from the front and 
other military sources. 

The company has issued a booklet entitled “ Capturing a German 
Monopoly,” which contains full reports of the proceedings at a 
Conference held at the Caxton Hall. London, in December last. 
together with reprints from the Press and other interesting matter. 
There is also an introductory article which deals fully with all 
aspects of the subject. A copy of this work will be sent free 
to those interested. A Committee was appointed by the Conference 
to investigate the processes and report on the soundness of the pro- 
posals so far as they affect municipal authorities. A building for 
practical demonstrations has now been completed at Wandsworth. 
and we understand that the Committee will shortly be asked to 
visit this works. 

A subsidiary company has been formed with offices in Glasgow, 
and buildings have been acquired which will shortly be in full 
eperation. Its operations will be superintended by the parent 
company in London. 
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LIGHTING AND POWER NOTES. 


Aberdeen.—With reference to the recent sanetion for 
borrowmg £40.000 for the electricity undertaking., this is for the 
provision of a 4,000-KW. turbine plant, new buildings, sub-station 
plant, cables, Xc. 


Australia.—The Flinders Council (Vic.) has decided to 
apply for an Order in Council authorising the installation of 
electric light and power at Sorrento. 

The Melbourne City Council electricity undertaking proposes 
experimenting with Victorian brown coal for the production of 
power. 

Application has been made by the Lockhart Municipality 
(N.S.W.) for power to generate and supply electricity.— Tenders. 

The report of the working of the Footscray (Vic.) electric light 
undertaking for the year 1915-16 shows a gross profit amounting to 
£6,154, and a net profit of £4.173 ; since the inauguration of the 
acheme the net profit has been £9,683. Of this £1,000 had been 
placed to the credit of the general revenue of the city. In addition, 
the Lighting Committee's credit balance, averaging £3,500 a year, 
had been used in the city’s general financial operations, thus 
reducing the usual overdraft.— We/hourne Age. 


Baildon (Yorks.).—The Shipley Electricity Committee 
hus recently been notified by the Baildon Council, in reply to its 
offer to supply electricity to Baildon, that it favours the terms 
offered by the Bradford Corporation, and has asked the latter to 
forwanil a draft avreement. 


Bradford.— The severely restricted lighting during the 
past year has occasioned much complaint, but some satisfaction is 
derived from the fact that the past year's expenditure of the city 
has been #10000 less than the estimates, chietly due to reduced 
cost of public lighting. | 


Burnley.—WaGes.—The applications on behalf of the 
National Union of General Workers for an increase in the wayes 
of electricity employés, bringing up the total advance to 12s. a 
week since the war, has been referred to a Sub-Committee. 
Similar applications are being made in other Lancashire towns. 


Burton-on-Trent. — Subject to consent, an induced 
draught fan is to be fitted to increase the steaming capacity of 
three boilers. The cost of this is estimated at £400, and it is 
hoped it will meet the anticipated demand for electricity next 
winter. 


Crewe.— YEARS WORKING. — The electricity depart- 


ment has sustained a losa of £1.173 on the year's working. owing 
to the great increase in the cost of fuel, wages, &e, 


Continental.— Norway.—According to a report by the 
U.S. Consul-General at Washington, the Norwegian Government 
has recently been advised by the Committee of the Storthing not 
to allow foreigners or foreizyn companies to acquire waterfalls in 
Norway, except in special circumstances. The power contained in 
the Norwegian waterfalls has been estimated at from 6.000.000 ta 
10,000,000 H.P., and the development of these falls has been acean- 
plished largely through the aid of foreign capital. 

The acquisition of water power by foreigners in Norway is regn- 
lated by the Law of September Sth, 1909, by the terms of which 
only the Norweyvian Government or Municipalities or Norwegian 
subjects were permitted to acquire waterfalls of more than 1.000 Hr. 
without Government sanction for each individual case. This Law 
was made more stringent by the Law of August 4th, 1911, which 
provided, infer alia, for a tax pes to the loval authority and 
the State. 

A Royal Commission, which has been at work for several years 
on a revision of concession legislation, has just submitted to the 
Storthing a new Bill. Under this Bill it will -be more difficult for 
foreigners to invest capital in Norwegian industrial enterprises 
and other real property. It is also proposed that foreign subjects 
and companies shall not be allowed to acquire concessions except 
in special cases, as, for instance. when an industrial concern already 
in operation wishes to acquire or regulate a waterfall. Joint stock 
and other limited liability companies must in future have an 
entirely Norwegian board, with registered offices in Norway. and 
exclusively Norwegian capital. in order to obtain permission to 
acquire waterfalls.— Board of Trade Journal, 


Darwen.— The loss on the vear’s working of the Cor- 
poration electricity undertaking has been £2,889: the Daylight 
Saving Bill is stated to have reduced the revenue by over £1.00. 


Doncaster.—PRice Reviston.—The , Electricity Com- 
mittee has recommended the T.C. to revise the scale of charges in 
works where motors aggregating 100 KW. and over are installed. 
in view of applications received from several big firms for supplies 
of current for power. A sliding scale is to be charged, accordiny 
to the load factor, from 60 per cent. down to 25 per cent., the price 
at 25 per cent. to remain unchanged. 


A 
Halifax.—Wacrs.—The Town Council, last week, 
adopted the recommendation of a Special Committee that the 
wages of all Corporation employés of 2] years of age, except those 
of the clerical staff and the tramways department, be increased as 
from April lst, to bring them, including war bonus. to Sa. per 
week above the pre-war standard. 


Hull.—The Electricity Committee last week considered 
the application of the employés of the Sculcoates Lane power 
station for increased waves. It was decided to refer the matter to 
the Board of Trade for arbitration. 


Lincoln.— Referring to some remarks passed at the 
annual meeting of a local firm, Ald. White stated that the Cor- 
poration had supplied them with 802.000 units in the year tu 
March. 1915, 14 million units in 1916, and 34° million units in the 
year ended March, 1917. They had had to utilise some of their ob 
plant, as they could not obtain the necessary permission to borrow 
money for new plant during the war. 


Liverpool.—At a recent meeting of the City Council, 
Mr. Gates protested ayainst an expenditure by the Electricity Com- 
mittee on two new cooling towers at Lister Drive power station 
und two rotary converters and switchgear. He complained that 
this capital expenditure. which he estimated at £30.000, was in 
contravention of Government policy, and alleged that the busine-- 
of the Committee was settled without tenders being invited. The 
Committees recommendations were approved. 


° 


London.— The Battersea Electricity Committee recom- 
mends that an additional 5s. per week wages be granted to all 
employés, and 2s. 6d. per week to boys and women. the increase to 
date from April Ist. The recommendation will not apply to fitters 
and fitter’s mates whose cases were dealt. with previously. 

HACKNEY.—The Electricity Committee has decided to recom- 
mend a general increase in the price of electricity for al} purposes. 
except as regards slot-meter supply. 


New Zealand.—An interim report by Mr. Evan Parry, 
on the hydro-electric development of the North Island has ben 
published. The best scheme involves three water-power sources te 
supply Hawke's Bay district, Auckland district, and Wellington 
district. For Auckland, the taking over of the Horn Hora works 
of the Waihi Co. was considered ; but the best source of power. 
eight miles away from Hora Hora. is in the Arapuni Gorge, whrre 
120,000 H.P. could be obtained on a 50 per cent. load-factor basi-. 
Mr. Parry considers that this scheme would be justified if only 
40.000 H.P. were developed in the first instance, and that the eo! 


_ of such a plant. with transmissions for serving surrounding town- 


and districts, would amount to £ 1,200,000. The most suitable sourceo! 
power for the supply to W ellington is the Mangahao River. wher 
25,000 H.P. can be obtained on a 50 per cent. load-factor basis: in 
time, another source of. power in the Taranaki district might t" 
developed to supplement this. The hydro-electric plant would 
cost about £420,000, while transmissions would bring the total up 
to £1.000.000. A modified scheme suggested would cost £448.00" 
It is proposed that instead of providing spare hydro-electric plant. 
a portion of the existing Wellington steam plant shonld te 
utilised, Mr. Parry considering that this would have advantage: 
in security joven (watery plant, “which is subject to low-watel 
difticulties. 
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Peterborough:—The T.C. has decided to extend the 
supply cable to the works of. the Birmingham Wagon Co., who will 
pay part of the cost. - 


Rochdale. —The Electricity Committee is recommending 
that the price of energy for power and traction be increased by 
"3d. per unit instead of the present 15 per cent., and for lighting 
by 26 per cent., instead of the present 10 per cent. A coal clause 
is to be introduced in future contracts, and it is expected to obtain 
an extra revenue of £10,000 a year. 


Salford. YeEAR’s Workrxna.—The following particulars 
have been given in the local Press as to the working of the elec- 
tricity undertaking during 1916-17 :—The energy sold increased 
from 20,650,000 unite to 24,856,000 units; the revenue increased 
from £115, B47 to £133,764, the gross profit from £50.807 to 
£63,625, and the net profit from £8,406 to £16,598, as compared 
with the previous year. This is the largest net profit ever earned 
in one year, and is due more particularly to the introduction of 
modern plant, which has led to- the reduction in coal consumption 
from 4°8 Ib. two years ago to 3'2 tb. per unit yenerated, which ix 
equivalent to a saving of 15,000 tons of coal per annum. On the 
other hand, increases have occurred in taxes, sinking fund, fuel 
cost, wages, £c., and increased rates of charge have been made, 
which brought in £4,700; but as the extra output was at power 
rates, the average rate received per unit had not increased. 

The modernisation of the plant was being carried out without 
increasing capital indebtedness ; a 5,000-Kw. turbine plant recently 
added was being paid for from the renewals fund, and re-covered 
cables to the value of £14,500 last year, and £25,000 this year, 
would be set off against the cost of H.T. extensiona which were 
being made. 


Sheffield.—Women Sroxers.—The Electricity Com- 


mittee proposes to pay women: stokers 64d. an hour for all time 
worked, exclusive of the war honus of #d. an hour paid to all 
women workers, 


Application is to be made to the L.G.B. for permission to raise 
£15,000 for the electricity undertaking, for sub-stations, &c. 

Southport.—Price INCREASE.—An increase of 5 per 
cent. in charges for electrical current is recommended, to operate 
as from Midsummer Day. 

Stockport.—Proposen Loan.—The T. c, has applied, 


with official sanction, for permission to borrow a loan of £27,500 


for the provision of a 5,000-KW. turbine set for the electricity : 


works. 


Stoke-on-Trent.— PRICE IncReASE.—The T.C. has 
decided to make a further advance of 5 per cent., making in all 


25 per cent. since the war began, on the charges for current from , 


and after the end of the June quarter. The B. of T. has sanctioned 
the supply of current to the premises of a firm in the area of the 
Leek R.D.C. and to a works in the area of the Smalithorne 
U.D.C. l 


Swansea. — LINKING-UP. — - The borough electrical 
engineer has reported on the suggested linking-up of Swansea, 
Lianelly, and Neath, which offers considerable possibilities as to 
interchange of load, &c. It is hoped to make some definite proposal 
within the next few months. 


York.—The Electricity: Committee recommends an 


advance of Id. per hour in wages to the men employed at the 


generating station, who are not confined within the award of the 
Committee on Production regarding the engineering and foundry 
trades. 
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TRAMWAY and RAILWAY NOTES. 


Accrington. — ELECTRIC VEHICLE. — A new 
driven dust van has been brought into use by the T.C. 


Ashton-under-Lyne.— Tramway PURCHASE SCHEME.— 
The Bill- promoted in Parliamert by the Corporation for the 
purchase of the Oldham, Ashton, and Hyde Tramways now awaits 
tinal sanction. The opposition of the Ashton Master Carriers’ 


battery- 


' Association and of the Hyde Corporation has been withdrawn.. 


The Bill gives the Ashton Corporation power to purchase the 
tramways after six months’ notice. 


Australia.—The Premier of Victoria, Mr. W. Hutchin- 
son, Mr. McLeod, Chief Secretary, and the Railway Comnnisrioners 
recently inspected the new power plant, &c., at Newport, installed 
for the electric working of the railways; Mr. Jones, the Railway 
Commissioner, stated that the only cause of the delay in the com- 
pletion of the electrification scheme was the shortage of switch- 
gear, but he hoped to have everything in readiness for a start by 
the due date in January next. 

TRAMWAY ARBITRATION AWARD.—The Melbourne Tramways 
Board has issued a summons for an order that the award of Mr. 
Jnatice Cussen in respect of the assessment of the property of the 
Melbourne Tramways Co. be set aside, on the ground that his 
Honour was wrong in law by giving effect to the principles 
enunciated in the award, and, alternatively, that Mr. Justice 
Cussen should have stated a apecial vase on the matter for the 
opinion of the State F ull Court.— Helbourne Age. , ‘ 


Blackburn.—Rait Suorrace.—The T.C. has referred 
back a recommendation that the rafls on the Cherry Tree section 
should be taken up. so as to replace the worn-out rails on the 
Preston Road route. It was pointed out, however, that the 
Committee saw no way of continuing the service unless some route 
was closed, and the rails utilised elsewhere. Councillor Higham 
Baid they ‘could not get the rails, as they were not being rolled : 
Leeds had obtained a tender from America, at £22 a ton, with 
problematical delivery in 18 months’ time. 

The Tramways Committee has decided against the request of the 
Workers’ Association for an increase of 10s. per week in wages. 


Doncaster.— INCREASED Fares.—The T.C. has adopted 
the recommendation of the Electricity and Tramways Committee, 
advancing the fares on the Bentley route (as mentioned in the 
ELECTRICAL REVIEW last week), Mr. Balmforth mentioning that 


the journeys were longer for the fares than on any other route in 
the town. 


Glasgow. —Revenvé Rerurns,—For the third sueces- 
sive week the revenues of the tramway department have reachel 
record figures. Last week they reached £25,914, as compared w ith 
£23,174 in the corresponding week of 1916, while the passengers 
carried numbered 8,005,687 and 7,295,746 respectively. Since the 
beginning of the present financial year on June Ist. 1916, the receipts 
have been £1,148,840, against £1.058,550, 


Leeds.— Wacrs.—The Government arbitrators award in 
a recent application by the Tramway Workers’ Union for increased 
wages is as follows :—-The war bonus for men over 21 years of age 
is increased to 7s. per week all round ; such increase is in substitu- 
tion for all previous war bonus allowances. As regards women, 
the award is half of the said bonus, after three months’ continuous 
employment, three-quarters of the bonus after nine months, and 
the full bonus after twelve months: this award to be in substitu- 
tion for any previous award as regards women workers made in 
October last year. The bonus is to be paid, and to take effect, as 
from April Ist of this year. ; 

Sheftield.— Arrangements have been made under which 
the work of car cleaning will be carried out by the extended use of 
female labour. The male car cleaners in the tramway department 
are to transfer their services to the cleansing department, on the 
understanding that they have the right to return to tramway 
work at the close of the war. The Tramways Committee reports 
that the estimated cost of war allowances granted to employés, or 
about to be granted to employés, for the current year amounts to 
£51,316; the estimated cost of allowances to dependents of 
employés on war service is £12,500, and the estimated increase in 
the cost of electrical energy for the current year is £15,600. In 
order to enable the Committee to deal with the foregoing, which 
make a total of £79,416, it is intended that 3d. stages for adults 
on all the routes be abolished. 


South Africa. — The Johannesburg Municipal Council 
has prepared a scheme for extending the tramways to Newlands. 
Three methods have been considered : (1) Extending the electric 
tramway ; (2) using motor tramways: and (3) running a ‘bus 
service. The Committee explains that the motor tramway pro- 
posal involves the construction of a track without any electrical 
equipment, and the running of self-contained motor vehicles. The 
Committee said that there was no doubt that, with a suitable 
type of vehicle and under certain conditions of running, the use 
of motor tramways would prove a success, and such vehicles would 
probably be run at less cost than heavy electric cars. The 
proposals are still urfder consideration , 

South Staffordshire. —Waces.—The Birmingham and 
Midland Tramways Co.—including the South Staffs., Wolver- 
hampton and district, and Dudley and district branches- -has 
conceded an incrense in war bonus to its employés of all grades. 


St. Annes.—As the result of a meeting between the 
Council and the Blackpool, St. Annes and Lytham Tramways Co.. 
Ltd., a satisfactory basis for a new agreement for the supply of 
electricity to the tramways has been arrived at. The old agree- 
ment, concerning which there was some criticism from Lytham 
some time ago. terminates at the end of June, 


Warrington.— Yrar'’s WorkKiInG.—The tramway depart- 
ment has made a net profit of £2050 on the year's working. as 
against a net profit of £2,620 for the previous year. The total 
income was £26,462 and the expenditure £18.795, leaving a ross 
profit. of £7.607, 


Wolverhampton.— The Corporation has decided to submit 
the question. of increased wages to the tramway employés to 
arbitration. 


York.—During the year ended March 31st last, the 
nuinber of passengers carried on the city tramways was 8,500,063, 
the car-mileage was 829,096, and the receipts 10°47d. per var-inile. 
The electric omnibuses carried 612,943 passengers, the car-mileaye 
being 77,059, and the receipta 8°Uld. per mile. The Committee 
reports that the cost of the electricity used for the omnibuses has 
been £737, whereas if petrol had been) used the cost would have 
been considerably over # 1,000, 
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TELEGRAPH and TELEPHONE NOTES. 
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German Wireless. —The Republic of Liberia has broken 
off relations with Germany. 


The adhesion of Liberia should bring about the complete removal 
of German trade and influence from West Africa and the final sup- 
pression of the transmission of German wireless news in that 
region, Liberia being the only region of West Africa not in Allied 
occupation. 


Holland.—It is reported that, with the co-operation of 
the principal Dutch shipping companies, a company has been 
formed at Amsterdam under the title of the Dutch Telegraph Co. 
Radio-Holland, and with a share capital of £83,000. The object is 
to substitute apparatus of Dutch manufacture for the wireless 
equipment used on Dutch ships, and supplied and worked almost 
exclusively by the Société Anonyme de Télégraphie sans Fil, of 
Brussels. The work is to be carried out on the expiration of 
existing contracts, in order to emancipate Holland from an external 
monopoly in its communication with the Dutch Colonies. 


Illicit Wireless Telegraphy.—At Portsmouth Police 
Court, on May 7th, an electrical apprentice named R. G. H. Cole, 
employed in Portsmouth Dockyard. was charged under the Defence 
of the Realm Act with being in possession of wireless telegraphic 
apparatus without the permission of the Postmaster-General. On 
visiting the prisoner's residence at Southsea. a Cetective found 
attached to a 15-ft. clothes-pole. three fine wires similar to those 
used as aerials in wireless telegraphy. In Cole's bedroom he found 
a table.on which was apparatus attached to the aerials. and in 
working order. Prisoner, who said he could only receive messages, 
was remanded for a week in custody.— Daily Telegraph, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Keighley.—May 15th. Electrical installation at the 
Ward block, at present in course-of erection at the War Hospital, 
Morton Banks. Specifications from H. Webber, Borough Electrical 
Engineer. 


Manchester.—May 11th. Electricity Committee. Stuart 
Street generating station. (a) One hydraulic accumulator and elec- 
trically driven ram pump. (4) coal conveying plant. Mr. F. E. 
Hughes, Secretary, Electricity Department. 


Warrington. — May 22nd. Electricity and Tramways 


Committee. Underfeed mechanical stoker. See “ Official Notices ` 
May 4th. 
` CLOSED, 
Bolton. —The Sanitary Committee has accepted thé tender 


of the Corporation Electricity Fittings Department for the conver- 
sion of the plant at the laundry at the Western Fever Hospital 
from steam to electric power. 


Bradford.— Electricity Committee. E. Green & Sons, 
Ltd.: Improved patent fuel economiser, in place of one at Valley 
Road Works, €2.086. 


Dewsbary.— Electricity and Tramways Committee. Coal. 
Crawshaw & Warburton, Ltd.. 2.000 tons; J. Longbottom & Sons, 
1,500 tons of Barnsley slack: J. ome & Co., 500 tons of 
Barnborough slack. 


Glasgow.—The Committee on Works and Stores recom- 
mends acceptance of the following offers for annual stores :— 
Ozokerite tape.+-I.R., G.P. & Telegraph Works Co., Ltd. 


Trolley wire.—F., Smith & Co., Ltd. 
Axles and steel tires.— Brown "Bayley’s Steel Works, Ltd. 


Sheffield.—City Council. Accepted tenders :— 


Willans & Robinson, Ltd.--Increasing the capacity of No, 8 turbo- 
alternator from 4,500 kw, to 6,000 kw. 

G. Heathcote & Co.—14 steel ventilating shafts for coal store. 

Electricity Supply Department of the Corporation.—-224-H.p. motor for the 
Health Department, £98. 

John Brown & Co., Ltd.—500 steel tramway tires, at 73s. Gd. per tire, 


Swansea.—The Electric Lighting and Tramways Com- 
mittee has renewed the coal contract with the Main Colliery Co. 
for the ensuing year at the same price as paid last year, 


addressed, 


FORTHCOMING EVENTS. 


Junior Institution of En ineers.— Friday, May llth. At 7.90 p.m. At 

30, Victoria Street, SSW. Paper on “ Works Re cords,” by Mr. F. D. Napier. 

Friday, May Ith. At 7.30 p.m. At 39, Victoria Street, S.W. Paper 

on " Metric Weights and Measures and Decimal Coinage,” by Mr. F.C. 
Barton. 


Salford Technical and Engineering Association.—Saturday, May 12th. 
Visit to Messrs. H. Wallwork & Co.’s works, Manchester. 


Royal Institution of Great Britain.—Ssturday, May 12th. At3p.m. At 
Albemarle Street, Piccadilly, W. Lecture on “ The Electrical Properties 
of Gases,” by Prof. Sir J. J. Thomson, Pres. R.S. 
Friday, May Ikth. At 5.30 p.m. At Albemarle Street, W. Lecture on 
“The Complexity of the Chemical Elements, by Prof. F. Soddy, F.R.S. 


Birmingham and District Electric Club.—Saturday, May 12th. At 7p.m. 
At the Swan Hotel, New Street. Paper on “ Electrice Furnaces for Nitrates 
from the Air,” by Mr. E. Kilburn Scott. 


illuminating Engineering Society.— Tuesday, May 15th. At5p.m. At the 
Royal Society of Arts, John Street, Adelphi, W.C. Annual meeting. 
Discussion on “ Economies in Lighting in relation to Fuel Saving.” 


Institution of Electrical Engineers.—Thursday, May 17th. At the Insti- 
tution of Civil Engineers, reat George Street, S.W. At 6p.m. Annual 
gencral meeting. At 7Tp.in. Special general meeting to consider proposed 
additional Articles of Association, 

(Newcastle Local Section).— Monday, May Mth. At 6.45 p.m. At 
the Mining Institute. Annual general meeting. 


institution of Mechanical eers.—Friday, May 18th. At6p.m. At 
the Institutian of Civil Engineers, Great George Street, S.W. Paper on 
“The Construction of Turbine Pumps,” by Mr. A. E. L. Chorlton. 


NOTES. | 


Volunteer Notes.—First LONDON ENGINEER VOLUN- 
TEERS.-— Headquarters : Balderton Street. Oxford Street, W. 


Orders for the Week. Lieut.-Colonel Clay, V.D., Commanding :— 

Monday, May 14th.—Technical for No. 3 Company, Right Half Company, at 
Regency Street. Drill No. 3 Company, Left Half Company. Signalling Class. 

Tuesday, May 1l5th.— Lecture, 6.30, Captain Castell, * Knots and Patan 
and Trestle Bridging.” Physica! drill and bayonet tighting, 7.30 to 3.30. 

Wednesday, May 16th.—Drill, No. 1 Company, Right Half Company, 6.15. 

Thursday, May 17th.—Drill, No.2 Company, Right Half Comnpany. Ambulance 
Class by M.O., 6.80. Signalling Class. 

Friday, May 18th.—‘lechnical for No. 3 Company, Left Half Company, 
ee vee Drill No. 3 Company, Right Half Company. Recrnits’ Drill, 
6.30 to 8.90, 

Saturday, May 19th.—Commanding Officer's Parade, 2.45. Uniform for Drill 
in Hyde Park. 

Sunday, May 20th.—Special work at Bombing School. 
Common Station (City and S.L. Tube Railway), 9.45 a.m. 

Armlets.-- Mcinbers are warned that armlets must be worn at all plain-clothes 
parades. 


Parade, Clapham 


(By order), MacLeop YEARSLEY, Captain and Adjutant, 


Books for British Prisoners of War.—The British 


Prisoners of War Book Scheme (Falucational) is the only War 
Charity which provides educational books for the thousands of 
our men. now in enemy hands, who are craving for solid literature 
with which to improve their minds and relieve the tedium of their 
captivity, in accordance with their expressed needs, and the con- 
tinued requests for books which daily reach the chairman from the 
camps, coupled with the regular acknowledgments of parcels, 
show that its consixnments reach their destinations, and that 
never was the work it is doing in this field more necessary or more 
appreciated than at present. Our readers are earnestly requested 
to send to the Scheme a list of any volumes they can spare. They 
will then be advised as to which books will be of use. The 
organisers have no need of fiction, and no use for out-of-date 
technical books, or books in bad condition : they also have a suffi- 
ciency of works in the dead languages. 

Those who care to know something about the really great edn- 
cational work which is going on among British prisoners may be 
interested in reading a little booklet entitled .” Student Captives.” 
which has just been published, and which may be had on applica- 
tion to Mr. Alfred T. Davies. chairman of the British Prisoners of 
War Book Scheme CEducational). at the Board of Education. 
Whitehall, S.W., 1, to whom all communications shonld be 


Education of Engineers.—I0 connection with the scheme 
of edueation recommended by the Council of the Institute of 
Marine Engineers, and noted in our paves, the following extract 
from the Giasgow Herald of March 25rd is quoted in the Trans- 
actions of the Institute :- -“ Glasgow School Board, at their meeting 
yesterday. had an offer before them by an engineering firm, Messrs. 
Barr & Stroud, to co-operate in the education of their future 
apprentices by means of scholarships. In their letter the firm 
stated that asthey wereof opinion that it would be to the advantage 
of apprentices that they should stay at the day schools until they 
were at least 15 years old, the firm, provided the vear spent at 
school from 14 to 15 was devoted to subjects specially suitable for, 
and interesting to, engineering apprentices, had resolved to insti- 
tute scholarships on the following conditions :—({1) The scholar- 
ships would be 10 in number, tenable for one year, of the value of 
¢10 each ; (2) they would be awarded to boys of the age of H 
recommended by the headmasters of certain selected schools, certified 
as medically sound, and approved by the firm ; (3) they would be 
tenable at a school in which a course of instruction in mathe- 
matics and practical physics suitable for engineer apprentices 
could be followed : (4) the boys. before taking up the scholarship. 
would sign an agreement to serve five years apprenticeship with 
the firm to the trade of imstrument-making or of engineering.” 
The proposal was remitted tô 4 Special Committee for consideration 
aud report, 
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The Electrical Trade Position in South Africa,—The 
sudden stoppage of new electrical connections by the Johannesburg 
Municipality has given rise to the idea that relief may be obtained 
from the Victoria Falls Power Co. In the meantime, the Munici- 
pality is adamant. For example, an estate company, which had 
heen negotiating before the stoppage, wanted four cottages supplied 
with electric light, and they were not only willing to pay the 
ordinary charges, but any extras owing to the increased cost of 
materials. but the several answers have been that the town’s cables 
and transformers are loaded up to the full. The Municipal authori- 
ties had reached their limits in anticipation of the ew power 
plant, ordered in Britain, arriving shortly, but now this has been 


refused a permit. therefore there is no alternative but to stop new . 


vonnections. It stands to reason that the Johannesburg Munici- 
pality will not remain dormant, but will look around to see what 
can be done to obtain the necessary power plant from other sources, 
as the stoppage of electrical connections will hamper building 
operations very considerably, as no up-to-date shop or residence 
can be considerea complete without electric lizht. We cannot 
expect much relief from America, as their standard gauges for 
plant do not always fit in with those in use here. As regards Japan, 
they have not got over the initial troubles of catering for a new 
market. What happened over a year ago was that travellers 
offered our merchants a nice lot of. Japanese assorted electrical 
ware, from samples, at prices that had never been heard of before 
in Johannesburg, but these goods have not yet materialised. How- 
ever. a Birmingham house has recently supplied Johannesburg 
with Japanese electrical goods, but the cost is about four times as 
much as originally quoted from Japan. However, there is a 
Japanese house of representatives established in Cape Town, and it 
is said that representatives in Johannesburg are now guaranteeing 
or promising direct deliveries from Japan. delivery ci.f. Durban, 
which would soon enable our Municipality to carry on. much as 
usual. Inthe ordinary way, the engineering shops in Johannes- 
bury are doing a lot of electrical work, chiefly in re-fixing and 
re-making, rather than new work, although quite a creditable 
quantity of the latter is made when specially ordered and paid for 
at a price about five times higher than the imported. but obviously 
when things are-wanted. and must be had, the price is a secondary 
matter. Until about six months ago, the stocks of electric lamps 
were in plenty, but now the wholesale prices have risen, and the 
cheapest retail price for the ordinary house lamp is 2s. On the 
whole. supplies of ordinary electrical goods are plentiful, but the 
exceptions are always with us, and these seem enlarging of late. 
For example, 3/20 coils of wire have sharply risen to 30s.. but 
within two sizes different, viz:, 3/22, which can be had at 21s. 6d. 
There is a great shortage of heavy copper wire and cables in 
merchants’ stores, but the mines have plenty. The smaller sizes 
of wire and cables, from a general standpoint, seem to be amply 
available.. South African Mining Journal. 

The same contemporary in a later issue just to hand says :— 
“Material is getting scarce through the absence of oversea 
supplies, which are not sufficient to fill up the absorption. All 
kinds of electrical tubing are so scarce that substitutes in the shape 
of water and steam piping are occasionally used to complete an 
urgent job. Keyholders and switches are also very scarce. Much 
was hoped for from Japan, but some of the optimistic anticipations 
have not yet been realised. However, from that source we are 
vetting ceiling roses. lamp-holdere, cut-outs. counter-weights and 
switches. Cables are yet to come, as a bad start was made in the 
first orders, as it was found that the Japanese standard was different 
to ours, but they are now making some strictly in accordance with 
our requirements. One reason of the stocks being scarce in town, 
is that the municipalities, railways, and other biz users of eleo- 
trivity secured quantities of stock at the first signs of a shortage. 
The mining companies were, however. first in the field some two 
years Wro, when stocks were super-abundant, hence they have good 
seneral supplies, with the exception of lamps.” 


Mobilisation of Chemical Industries.—Sir Charles H. 
Redford. secretary of the Association of British Chemical Manu- 
fau-turers, delivered an address entitled “ Mobilisation of British 
Chemical Industries for After-War Conditions,” to the members of 
the Birmingham and Midland Section of the Society of Chemical 
Industry, last week. The lecturer ontlined the organisation which 
had been developed with a view to meeting after-the-war conditions, 


and which had resulted from the realisation by the experience of 


the war of the proved and urgent necessity for some form of 


combination among the chemical manufacturers. Having explained 
the organisation and membership of the Association. he said the 
tendency was for the large firms to come more closely together, 
and it would only be through the Association that they would get 
the smaller firms to come into line. 
line. they would find there was a great 
pooling of interests, and that on the balance it worked out very 


satisfactorily. 


But a they did come into 
eal to be said for the 


Manufacturers would come to see that other manu- 


tucturers of their own nation were not to be regarded merely as 
rivals to be fought, and that the conditions after the war 
would be so strenuous that they would be.driven to combine 
avainat their common adversaries, particularly the Germans. 


‘o-operation would steady prices and reduce waste in production, 


and it must be conjoined with aiming at the highest technical and 
commercial standards.-- Birmingham Daily Mail. ‘ 


4 


Educational.—The Board of Education has issued the 
Iraft of the proposed revised regulations for continuation, tech- 


nical. and art courses in England and Wales, which it is intended 
to bring into force after the war. The draft deals especially with 
Further Education,” which falls outside ‘the scope of the 


sD ae 


Becondary school and the University, and relates in part to junior 
technical schools, * local and central colleges,” &c.; it aims to 
provide a complete and systematic plan of further education in 
each area, properly related to elementary and secondary schools 
and universities, adapted to local needs, and particularly industrial 
needs, and offering to every student facilities for a graduated and 
progressive course of instruction. The Local Education Authority 
will be the body responsible for formulating and carrying out such 
a plan, and upon it will be devolved many of the matters at present 
supervised by the Board. The term “Local Collezes ` is a new title 
conferred upon the larger and more advanced schools in recognition 
of their distinctive status and position, and the higher technical 
and research work carried on in them will be developed. The need 
for securing the interest of employers and workpeople in technical 
instruction, and for obtaining teachers with trade experience for 
such instruction. is recognised, and the importance of continuing 
general education side by side with technical instruction is 
not overlooked. The advantages of co-operation between Local 
Education Authorities are emphasised, and the possibility of 
promoting the adequate and efficient provision of “further 
education `“ by the formation of joint bodies working in connection 
with two or more Local Education Authorities is looked upon with 
favour by the Board. 


Excess Profits Tax.—In his Budget speech the Chan- 
cellor of the Exchequer raised the Excess Profits Tax from 60 per 
cent. to 80 per cent. In replying to the Debate, he spoke as 
follows (according to the Times report) :— 

“ As regarded excess profits. he had been surprised to find how 
little had been said by those who would have to pay the duty. He 
recognised that it was an extremely heavy tax, and one which 
would inevitably have bad effects on our trade after the war. But 
that was true of all taxation on this scale, and the problem which 
the Chancellor of the Exchequer had to face was this: Was the 
taxation necessary to vet the additional revenue, and, if so, what 
was the best way of getting it both from the point of view of 
fairness and national interest? He had not the smallest doubt 
that it was better from both points of view to take the money in 
the form of excess profits duty than to add to the income-tax at 
the present time. The hon. member who spoke first ‘in the debate 
(Mr. Annan Bryce) contrasted the position of companies after the 
war in this country with that of those in Germany. and had said 


- quite truly that in Germany there was nothing like our excess 


profits duty, and assumed that German companies would be in a 
much better position than ours after the war. Why had Germany 
not been able to get taxation of that kind? He thought the ex- 
planation was the same as the cause of the war—namely, that the 
German Government was in the hands of a small but vocal class. 
and they dared not apply to that class measures in the interests of 
the war which they applied freely to other classes which did not 
control the Government of the country. What was the effect. ’ 
It was quite true that they did not put on excess profits, but the 
hon. member had mentioned the name of a company which had a 
surplus of several millions sterling. He was sure that that sum 
was lent to the German Government. After the war our industry 
would not revive unless there was credit, nor would the German 
industry, and the basis of the credit of firms in this country would 
depend on the basis of the credit of the country as a whole. There- 
fore in his view it would probably be found that credit here would 
be better than in Germany, because we had had the courage to use 
our revenue to meet our expenditure, and therefore to improve the 
whole standard of our national credit. Dealing with the question 
of double income-tax, he said he had always thought that it was 
unfair as it existed now. and would have to be altered: but this 
was not atime to give up revenue. He had discussed the matter 
with the representatives of the Dominions, and it had been dis- 
cussed at the Imperial Conference. While the representatives of 
the Dominions urged that the question should be dealt with, they 
suggested that it should be put right immediately after the war. 
If he was in a position that enabled him to have any influence 
then. he should certainly urge that it was one of the earliest 
questions to he considered.” 


German Union of Technical Institutions. —The Union 
of German Technical Institutions (Deutscher Verband Technisch- 
Wissenschaftlicher Vereine), which will, doubtless. be organised 
and administered with characteristic thoroughness, and which will. 
therefore, constitute an important factor in the coming industrial 
struggle, has lately been strengthened by the accession of tive more 
institutions. The affiliated bodies are now :—Verein Deutscher 
Ingenieure (Union of German Engineers); Verband Deutscher 
Architekten und Ingenieur Vereine (Architects’ and Engineers’ 
Society) : Verein Deutscher Eisenhuttenleute (Ironworkers Associa- 
tion); Verein Deutscher Chemiker (Chemical Society): Verband 
Deutscher Elektrotechniker (Electrical Engineers) : Schiffbautech- 
nische Gesellschaft (Shipbuilders) ; Deutscher Verein von Gas und 
Wasserfachmannern (Gas and Water Engineers): Verein Deutscher . 
Strassenbahn und Kleinbahnverwaltungen (Tramways and Light 
Railways); Verein der Zeilstoff und Papierchemiker (Cellulose and 
Paper Chemists): Wissenschaftliche Gesellschaft fiir Luftfahrt 
(Aerial Traffic) ; Gesellachaft Deutscher Metallhiitten und Bergleute 
(Metal Workers and Miners). The potentialities of a union 
embracing the resources of these institutions are not to be under- 
estimated. The Administrative Committee consists of Geh. Rep.- 
Rat Dr.-Ing. Busley (Berlin), and Kyl. Baurat Dr.-Ing. §Taaks 
(Hanover), as president and vice-president : Dr. Diehi (Berlin- 
Lichterfelde). as managing director, and Prof. Klingenberg 
(Berlin), Geh. Baurat, Saran (Berlin), Kommerzien-rat. Dr.-Ing. e.h, 
Springorum (Dortmund), as members, 
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Central Station Employes.— With reference to the letter 
from Mr. W. J. Ebben. hon. general secretary of the Association of 
Electrical Station Engineers, appearing in our last issue, we under- 
stand from a correspondent that the national engineering awards 
have now been extended, and full particulars are given in a leatlet. 
which has been issued by the Electrical Trades Union. The London 
Power Station Engineers’ Branch of this Union is at 7, Levendale 
Road, Forest Hill, S.E., and Mr. H. H. Morton is its secretary, from 
whom information may be obtained. The leaflet referred to prints 
in full the finding of the Committee on Production respecting the 
Union's application for an advance, also the memorandum of 
agreement between the Engineering Emplovers’ Federation and the 
Electrical Trades Union, arrived at in February, 1917. There is. 
further, printed a copy of a letter received from the Ministry of 
Munitions, intimating that the Minister has decided that “` he is 
prepared to take such steps as may be necessary to secure that any 
award given in the trade in question shall be applied to non- 
federated controlled establishments.” From the foregoing it will 
be obvious that the awards apply to power and = sub-station 
members who are employed in controlled establishments, and those 
who are interested in the matter should apply to either Mr. Morton. 
as above, or to any of the Electrical Trade Union's many Branches. 
of which there are 137 throughout the country. 


. The New Trade Bank.—The Times states that the 
formation of the British Trade Corporation. the title of the British 
trade bank which is being flouted under Government auspices, has 
reached an advanced stage, for copies of its prospectus have now 
heen circulated among interested parties. The nominal capital 
of the institution has been fixed at £10.000.000, but the first 
issue will be limited to a quarter of that amount, £2,500,000, 
Lord Faringdon, who presided over the Committee which recom- 
mended its formation, has been appointed chairman, and Mr. F. 
Dudley Docker, who has taken a special interest in the scheme. 
managing director. The Right Hon. F. Huth Jackson is a member 
of the board, which also includes the names of directors of certain 
other large banks. Our contemporary says :—" Although bankers 
generally are sympathetic towards the new project on account of 
the benefits which it is expected to confer upon British trade 
senerally. it must be said that they are rather apprehensive as to 
the effect of some features of the scheme. It is understood that 
the new corporation intends to makeaspecial feature of the accept- 
unce business, a branch of banking in which considerable strides 
have been made by the existing banks since the outbreak of war, 
owing partly to the suppression of the German institutions. 
Bankers, therefore, are inclined to look upon the newcomer as a 
possible formidable competitor, and though a number of them. 
will probably subscribe a part of the capital required, the response 
to an invitation to do so would. no doubt, have been much more 
cordial had the scope of the corporation's activities been confined 
to those branches of finance which are outside orthodox banking 
practice.” 

In referring to the above scheme in the House of Commons on 
April 26th, Mr. G. Roberts said, according to the Times, that His 
Majestv’s Government had promised the British Trade Corporation 
their sympathy and support. The Corporation had received a 
Royal Charter establishing it for aterm of 60 years, and Clause 4 
of the Charter conferred on it the right under certain circum- 
stances to act as agent of the Government subject to the Govern- 
ment being entitled to appoint their own agent in any special case 
in which such a course might appear to be necessary or expedient. 
The corporation had been. brought into being with the object of 
assisting British trade and industry, and failure on the part of the 
corporation to give effect to that object would expose it to the 
liability of proceedings being taken to annul the Charter. The 
cérporation was also under terms to remain British in character 
and free from foreign control. There wonld be no subsidy or 
guarantee, and no monopoly in any form. 

It is announced that thé names of the first directors of the Cor- 
poration are :—Lord Faringdon, Mr. F. Huth Jackson. Mr. Arthur 
Balfour, Mr. F. Dudley Docker, Mr. W. H. N. Goschen, Mr. J. H. B. 
‘Nobel, and Sir J. Hope Simpson. _ 


The Boy in Industry.—Dr. Addison, M.P., the Minister 
of Munitions, states that the numner of boys between the ages of 
14 and 18 engaged in various occupations in this country is 
approximately 1.250.000, and that “their young shoulders are 
wallantly helping to support the burden of war.” But while the 
war has heightened the value of the boy in the labour market. 
it has intensified the problem of his welfare, and the Ministry of 
Munitions has issued a pamphlet on the subject, which Dr. 
Addison commends to the attention of parents, employers, social 
workers. and teachers. in the hope that the problem may be 
brought nearer solution, “ The Boy in Industry ` (H.M. Stationery 
Office, Kingsway. London. W.C. 2. 3d. net) puts the case of the 
factory lad clearly and without concealment of unpleasiny facts. 
The ordinary boy of 14 to 18 years. states the author, is ` unstable, 
wilful, elusive: the age is a critical one in his career, and he is 
receptive to influences both good and bad—chiefly bad.” To-day, 
various contributory causes make his position more precarious : 
the father’s control is absent, and high wages are paid for his 
labour. *" The boy knows nothing of the part he is to play. either 
in the world or in his work,” and finding himself regarded as a 
man, he thinks that the sooner he apes man’s follies, the better. 
Various methods have been devised to stay this national waste, 
but the social and recreative agencies at work are insufficient. 
“A more highly-developed system of engagement and control ` 
from inside the industrial system is essential. This could be 
accomplished, the author insists, by the appointment in the 
Jactories of a sympathetic supervisor, who would watch the 


personal interests of the boys. This officer would engage all the 
lads, would keep in touch with them at work and at play, and 
would encourage them in a wholesome outlook on life. The 
booklet is a very interesting and timely one, and does not take 
long to read—-an important consideration just now. We recom- 


mend those concerned with the position of boys in industry to 


study it. and to obtain the scheme for boy supervision in munition 
factories from the Welfare Departinent. Ministry of Munitions, 
6, Whitehall Gardens, London, S.W. 1. : 


Hydro-Electric Power in France.— The American 
Manufacturers’ Export Association appointed last year an American 
Industrial Commission to visit France for a first-hand study of 
present industrial conditions and future possibilities. Dr. C. 0. 
Mailloux, a past-president of the American Institute of Electrical 
Engineers, was the electrical member of the Commission., anid 
during his stay of several months abroad, prepared extensive notes 
on hydro-electric developments in France. with special reference to 
the electrochemical and electrometallurgical industries. 

Before the war, the annual coal consumption in France was, 
in round numbers, 60,000,000 tons, of which amount about 
40,000,000 tons were obtained from French coal mines, leaving a 
shortave of about 20,000,000 tons to be made up by importation from 
other countries. About 45,000,000 tons are used for producing 
steam for generating mechanical power, aggregating about 
12,000,000 H.P., 80 that the full development and utilisation of 
6,000,000 H.P. of water power would, theoretically, more than make 
up for the entire coal shortage in the whole country. This indicates 
the immense national importance of water-power developments for 
France. 

Dr. Mailloux states that the aggregate power capacity of ail the 
water powers owned or exploited by the various power companies 
belonging to the Water Power Association is 660,000 H.P. Of this 
total, 412.000 H.P. represents power transmitted and distributed for 
general lighting and power purposes in cities, towns, and villages ; 
the rest (248,000 H.P.) is power consumed by electrometallargical 
and electrochemical industries. ‘The distribution systems owned 
by the power companies belonging to the Association constitute 4 
network of 16.200 km., of which 13.400 km, are overhead lines, and 
the rest (2,800 km.) are underground. These distribution system: 
serve to supply electric current for light and power to communities 
aggregating between 4,500,000 and 5,000,000 inhabitants. The 
capital investment represented by all these plants exceeds 
600,000,000 fr. 

As there are many water powers in the Alps and elsewher- 
operated by companies and individuals not members of the Water 
Power Association, the above statistics are incomplete. The com- 


plete statistics for January Ist, 1916, for the region of the Alp 
are as follows :— 


H.P. of total. 
Power used for light and power —... wee 291,000 394 
Power used for electrometallurgical works 255.000 34'6 
Power used for electrochemical works ... 147,000 199 
Power used for electric traction... ees 16,000 22 
Power used for paper mills, saw mills, &c. 23,000 31 
Power used for various industries (lime and 


cement works, spinning, KC.) e.e eee 6,000 0'8 
(J o 


Total 738,000 1000 


The 1916 map of a Government Commission charged with the 
work of estimating the hydraulic resources of France, gives the 
following additional information for the same region :—Power 
plants under construction or for which contracts have been made. 
100.000 H.P.; water powers whose development is contemplate! 
or proposed, 700,000 H.P. The two most important new water- 
power projects are the Durance and the Upper Rhone Proje 

Interesting figures are given on the rates charged for el&trical 
energy in France, with special reference to Lyons and St. Etienn. 
At. Lyons the Kw.-hour is charged at 60 centimes for domestic 
lighting, at 55 centimes for stores,, offices, and factories, at 
DO centimes for hotels, cafés. restaurants, theatres, churches. 
schools, &c., and at 40 centimes for small power consumers. Dis- 
counts from 2 to 20 per cent. are allowed, according to the amount 
of the yearly bill At St. Etienne. 55 centimes are charged per 
KW.-hour for lighting for the first 1,000 Kw.-hours, but the rate i: 
50 centimes for the next 400 KW.-hours, &c., and 30 centimes for al! 
above 3,300 KW.-hours, The minimum price for metered power cnr- 
rent comes down to as low as 5 centimes per KW.-hour in St. Etienne 
as well as at Lyons. This is a very low figure, which prevails only 
where hydro-electric power is available. At Bordeaux, where 
black coal is the only source of power, the power used for operatin: 
the coal and ore-handling and conveying system at the Bordeaus 
docks costs 12 centimes per KW.-hour. This is regarded as a low 
figure for electric power current derived from a steam station. 
even allowing for the advantage which a seaport city has of bein: 
able to yet its coal supply at a lower rate than an inland city 
Nevertheless, this very reasonable cost is still 2°4 times greste? 
than the lowest cost of electric power at Lyons and at St. Etienne. 
which is a significant fact.— Electrical World. 


= Excess Profits Duty: Electrical Cables —On the appli- 
cation of the Cable Makers’ Association for an increase of the 
statutory percentage in respect of the business of manufacturing it 
the United Kingdom insulated wires and cables for the tran 
mission of electrical current, the Board of Referees has ordere! 
that the statutory percentage shall be increased to 7 per cent. ii 
the case of business carried on. by a company or other bed) 


corporate, and to 8 per cent,inythe>scase of any other trade of 
business, 


s. eee ese 
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Fatality.—Archibald Thompson, 33, was killed at the 
Wallsend power station of the Newcastle Electric Supply Co., on 
April 30th. Thompson, who was works foreman for Messrs. 
McAlpine, contractors, was standing near a beam, which was 
supported on a concrete pillar. The beam slipped off the pillar, 
and struck Thompson on the head and fractured his skull. - - 
Newcastle Chronicle. | 


Poster Restrictions—The following letter. has been 
issued by Mr. H. C. Hill, chairman, Colour Printers’ Committee of 
the London Master Printers’ Association :— “so: 

“There appears still to be some doubt and misconception among 
advertisers as to what is permitted under the above order as recently 
amended. May I, therefore, ask for a little of your space briefly to 
state the present position with regard to posters :— 


“1. New posters may be produced up to 60 in. by, x 40 in. size, 


or its equivalent in square inches, 

“2. Posters in any size—including those advertising goods 
offered for sale by retailers—with or without the retailer's address, 
the production of which was commenced before March 2nd, may be 
completed and exhibited on hoardings and elsewhere, as before. 

“3. There is no restriction on the exhibition of posters of any 
size or kind which were in stock on March 2nd, excepting those 
making an announcement with respect toa newspaper or periodical. 

* 4.. Posters for export can be printed in any size. : 

“ Official confirmation of above appears in a revised explanatory 
note on the Paper Restrictions Order, issued on April 18th, a copy 
of which may be obtained at H.M. Stationery Office, Kingsway. 
London, W.C., 2, or other Government publishers.” 


Institution and Lecture Notes.—Assoclation of Mining 
Electrical Engineers.—At a meeting of the WEST oF SCOTLAND 
BRANCH of the Association at Glasgow last Saturday, Mr. J. P. C. 
Kivlen réad a paper on “Some Aspects of Power Station Central- 
isation’ and Interconnecting Systems.” A paper on “Electric 
Converting Machinery for Collieries“ was read by Mr. C. 8S. 
Buyers: 

Institution of Electrical Engineers.—At a fully attended 
meeting of the MANCHESTER LOCAL SECTION the.following reso- 
lution was unanimously passed :—“ The Committee of the Man- 
chester ‘Local Section of the I.E.E. desires to put on record its 
strong endorsement of the action of the Council in nominating 
Mr. C. H. Wordingham as president of the Institution for the 
sersion Of 1917-18, and protests against the resulting attack which 
has been made on that gentleman in a section of the electrical 
Press. Being convinced that Mr. Wordingham will uphold the 
highest traditions of the office, the Committee wishes to assure him 
of its full support during his presidency.” 


Appointments Vacant.—Fitter-driver for the Clacton- 
on-Sea U.D.C. electricity works : switchman (50s.) for the City of 
Birmingham electric supply department: shift engineer (32s. 6d.) 
and stokers for the Borough of Gillingham (Kent) electric light 
and power department. See our advertisement pages to-day. 


Decimal Coinage and the Metric System.—The adoption 
by this country of a decimal coinaye and the metric system of 
weights and measures is one of the most important measures 
necessary to promote the after-war expansion of our foreign trade, 
as well as our internal efficiency. With Sir Richard Burbidge as 
chairman of an influential Executive Committee, the Decimal 


Association---according to the annual report just issued—has made — 


remarkable progress during the past year in winning favour for 
this much-needed reform. Among the new members of the Asso- 
ciation may be mentioned Sir H. H. Johnston, the Lord Mayor of 
Manchester, Sir Leo Chiozza Money, and Lord Northcliffe, who 
have been elected vice-presidents; another new member ‘of the 
Executive Committee is Sir Hedley le Bas. 

Nearly 400 Town and County Councils throughout the kingdom, 
and a number of Chambers of Commerce, and various important 
commercial and educational associations have come forward in sup- 
port of the reform: and in response to a questionnaire of 25,000 of 
the largest firms in the kingdom, no fewer than 99 per cent. of the 
replies received were in favour of the metric system. Copies of 
the report can be obtained from the acting secretary of the Decimal 
Association, Finsbury Court, Finsbury Pavement, E.C., 2, from 
whom also may be had tickets for the meeting to discuss the 
reform, which is to be held at the Mansion House in June under 
the auspices of the Lord Mayor. | 

We have received from Mr. Harry Allcock, M.LE.E., a reprint of 


the lecture which he delivered on March 27th on the above-named - 


aubject before members of the Institutions of Civil, Mechanical, 
and Electrical Engineers, the Institution of Naval Architects, and 
the Iron and Steel Institute. Being the most complete and up-to- 
date exposition of the problem, the lecture was of exceptional 
interest and importance.’ Applications for copies or for permission 
7A ene should be addressed to the author at Radbourne, Hale. 
‘heshire. 


- Sicilian Sulphur.—The Minister of Munitions makes the 
following announcement :—In connection with the distribution of 
Sicilian sulphur, the Italian Government have allotted certain 
specified quantities to each of the Allied Governments, and 
requested that His Majesty's Government should purchase direct 
from the Italian Government the quantity allotted to Great 
Britain, and be responsible for its distribution. His Majesty's 
Government have agreed to thia course, and the following Com- 
mittee bas been appointed to deal with the matter :—Mr. A. D. 
Cooper, Foreign Office ; Mr.B. A. Collins, India Office; Mr. C. W. 
Dixon, Colonial Office ; Mr. R. J. Thompson, Board of Agriculture 
and Fisheries ; Mr. F. Gossling Bourd of Trade ; Mr. R. A. Alston, 


Ministry of Munitions ; Mr. H. S. Mingard (secretary), Ministry of 
Munitions. | 

In view of the increased demand for sulphur in connection with 
the production of explosives, it was found necessary, after careful 
consideration, that the export of sulphur should be prohibited, but 
provided every care is exercised to avoid waste in the use both of 
sulphur and of products and compounds in the manufacture of 
which sulphur is consumed, it is anticipated that agriculturists 
and manufacturers will not experience any great difficulties, The 
Committee has decided to offer to supply imported sulphur in lots 
of not less than 5 tons for use in approved trades and industries. 
The prices for the present will be:—Flowers of sulphur, £23 per 
ton ; roll brimstone, £21 perton: thirds, £12 10s. per ton, includiny 
delivery to the purchaser's nearest railway station. 

From the prices mentioned above a discount of 2} per cent. will 
be allowed to recognised sulphur merchants and dealers, but not to 
consumers. Applicants claiming this discount must furnish satis- 
factory evidence that they were recognised sulphur merchants or 
dealers before the war. The Committee understands that 
“recovered “` sulphur can be procured, in the ordinary way of 
business, from the home producers. Application for sulphur must 
be made on special forms. which may be procured from the 
Secretary, Sulphur Committee, Ministry of Munitions, Explosives 
Department, Storey’s Gate, S.W., 1. ,All applications must be 
accompanied by remittance of the purchase price in full. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or' the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—Last week, the 
Mayor of Dudley presented Conductress G. SLIM, wife of a 
wounded Coldstream Guard, with the silver medal of the 


' B.E.T. Co., Ltd., for displaying presence of mind and re- 


source in a trying emergency, the medal being accompanied 
by a gift of £5 from the company. The proceedings took 
place at the offices of the Dudley and Stourbridge Tramways 
Co., at Brierley Hill. Mr. W. G. Bond, general manager ol 
the Birmingham & Midland Tramways, mentioned that the 
medal was instituted 13 years ago, and only on about a dozen 
occasions had it been awarded to employés on the systems 
controlled by the B.E.T. Co. This was the first occasion 
upon which it had been awarded to a woman. On March 3rd 


one of their cars began to run back down Canal Bridge gradi- 


ent, between Blackheath and Old Hill. Conductress Slim dis- 
played great presence of mind; she pulled down the trolley 


pole, applied the brakes, and, what was equally important, 


4 


allayed panic, and prevented passengers jumping off. She 
generally did her best to prevent what might have been a 
disaster, with the result that no personal injury occurred. 

The Sheftield Electric Supply Committee has given to the 
Board of Trade, Control of Mines Department, a loan of the 
services of Mr. W. M. Miles, analytical chemist, to assist in 
the preparation of a coal redistribution scheme. The Tram- 
ways Coinmittee has loaned the services of Mr. H. O. WAT- 
son, chief assistant in the tramway department, to the 
Director of Shipyards’ Labour Department of the Admiralty 
in connection with the organisation of the staff of the depart- 
inent. . i 

Whitby U.D.C. has increased the salary of Mr. J. PIGGOTT, 
electrical engineer, by £20 per quarter. 

At Bingley, on April 30th, the marriage took place of Mr. 
Francis L. PepLey, manager of the Bingley District Council's 
electricity undertaking, to Miss Mary Read, of Bingley. 


General.—Prof. JoHN Turner Morris, of East London — 
College, has, on his marriage to. Miss MacGregor, changed 
his surname to MacGregor-Mornis. 

Mr. T. C. Parsons, M.I.B.E., of the firm of Kiltall & Par- 
sons, engineers, Glasgow, has been gazetted second-lieutenant, 
R.G.A 


Roll of Honour.—Corporal J. Haminton, R.B., who has 
been awarded the Military Medal, was an employé of Mr. 
T. C. Keay, electrical engineer, Dundee. l 

Rifleman G. W. A. Hazeitine, K.R.R., who enlisted from 
the staff of Messrs. Trollope & Alls, electrical engineers, of 
Dorking, has been wounded in action. l 

Private E. A. Eves, R.W. Kent Regiment, who enlisted 
early in the war from the staff at Bromley (Kent) electrie 
light works, has died of wounds received in action. . 

Private C. MANSFIELD, Essex Regiment, killed in action, 
enlisted whilst engaged at. Marconi’s Wireless Telegraph 
Works, Chelmsford. © l 

Sergeant J. RyLanps, who was an electrical engineer, and 
joined the S. African Infantry whilst holding a lucrative 
position at the Johannesburg gold mines, has died of wounds. 
He belonged to Widnes, and was trained at the works of the 
Electrolytic Co., Middlewich. BOCS 

Flight-Sergeant J. CueTWwooD, who was in civil life an elec- 
trician, and belonged to Westom, Hawkestone (Salop), has 
been killed whilst making a ‘trial -flight\with a machine at a 
home station, | 
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Private A. Suort, Trench Mortar Battery, killed in action, 
Was prior to enlisting an assistant in the Stockport borough 
electrical engineer's department. 

Private C. FRANKLIN, Oxford and Bucks Iaght Infantry, 
Who was on the staff at the Chipping Norton electric light 
station, has been killed in action. " 

Bugler A. EB. Witkins, Rifle Brigade, who was engaged in 
the generator departmerit of the B.f.H. Co., Ltd., of Rugby, 
has been killed in action. 

Private H. WiLb, Devonshire Regiment, who joined up 
from the Rochdale Corporation tramway staff, has been killed 
ut the Front by a shell. 

Ritleman B. W. Lunyam, Rifle Brigade, who was at the 
Weybridge electric hyht works, has died in France of wounds 
received in action. 

Private A. K. Dorrity, Liverpool Scottish, who has fallen 
In action, enlisted in October, 1915, whilst engaged as an 
Sa es engineer with Messrs. Campbell & Isherwood, Liver- 
pool. 

Air-Mechanic Bruck Anprews, R.F.C., who joined up five 
weeks ago, whilst at Rugby with the B.T.H. Co., has died 
from pneumonia following an attack of measles. 

Second-Lieutenant E. L. Woop, Gordon Highlanders, who 
is wounded in a hospital near Manchester, was an engineer 
at the Arbroath electricity works. 

Private Horack GRANT, who was previously emploved as a 
costs clerk by the Leeds City Tramways Comuinittee, has 
been severely wounded. 

Sergeant JiM GAVINS, who has just been awarded the 
Military Medal for gallantry in the field, was a Leeds tram- 
way Inspector. 

Lance-Corporal NORMAN Marspen, King’s Own Scottish 
Borderers, who has been seriously wounded, served his appren- 
ticeship with Mr. J. T. Foggo, electrician, of Dewsbury, just 
before the war. 

Obituary.—ALDERMAN [siporR FRANKENBURG.—We regret to 
record the death, which occurred on Saturday last, of Mr. 
Isidor Frankenburg, chairman of Frankenburg & Sons, Ltd., 
india-rubber and electrical cable manufacturers, Greengate. 
Salford. Alderman Frankenburg, who was 70 years of age, 
had been thrice Mayor of Salford, and he had been proni- 
nently associated with public welfare schemes at Salford 
from the time of his joining the Borough Council in 1897. . 

Herk GUSTAVE KLEIN.—We read in the Motor that a report 
has been circulated that Herr Gustave Klein, Jate manager 
of the Bosch Magneto Works at Stuttgart, has been killed 
at the Front. ‘* Klein may be regarded as the moving spirit 
of the marvellous Bosch organisation, and it war he who 
was responsible for the Bosch premises in Tottenham Court 
Road, finished just before the war broke out.” 


NEW COMPANIES REGISTERED. 


Thames Electric Co., Ltd. (147,375).—Private company. 
Registered May 3rd. Capital, £250 in 5s, shares. To take over the business 
of an electrical and illuminating engineer, and wholesale and retail vendor 
of electrical and scientific goods and accessories carried on by F. P. Sexton, 
at 48, London Road, Kingston-on-Thames, as the Thames Electric Co. The 
subscribers (exch with one share) are: F. M. Sexton, Warwick Lodge, Hamp- 
ton Wick, Kingston-on-Thames, civil servant; F. P. Sexton, Warwick Lodge, 


Hampton Wick, Kingston-on-Thames, electrician, The first directors are 
F. M. Sexton and F. P. Sexton. Registered ofice: 48, London Road, 
Kingston-on-Thames. 

Express Lift Co., Ltd. (147,366).—Private company. 


Registered Mavy 3rd. Capital, £10,000 in £l shares. Manufacturers of and 
dealers in hydraulic, electric, and steam elevators and lifts, &e. The sub- 
seribers (each with one share) are: F. Samuelson, Fha, Queen Victoria Street, 
EC., solicitor; R. C. MeC. Poulter, Fla, Queen Victoria Street, EC. 
solicitor. The first directors are: EL W. J. West and J. A. Phelps. Regis- 
tered office: 17, Victoria Street, S.W. 


British & Allied Electrical Agency, Ltd. (147,350).—Pri- 
vate company. Registered May 23nd. Capital, £1,000 in €l shares. To carry 
on the business of electrical engineers and contractors, manufacturers of and 
dealers in railway, tramway, telephone, and otber apparatus, &e. Agreement 
wab F. W. Dennis and A. W. Pollock. The subscribers (each with one 
share) are: AL W. Pollock, 5-6. Palace Chambers, Bgidpe Street, Westminster, 
electrical engineer; St. John Bennett, 16, Devonshire Square, E.C,, incor- 
porated accountant. The first directors are A, W. Pollock (permanent: manag- 
inv director and chairman) and F. W. Dennis. Registered office: 5-6, Palace 
Chambers, Bridge Street, Westminster, S.W. 


Leon Cornelis, Ltd. (147,354). — Private company. 
Registered May 2nd. Capital, £1,000 in £I shares. To take over the busi- 
nesh of a manufacturer of electrical appliances and accessories carried on by 
1... Cornelis, of 5, Newcastle Place, Clerkenwell. Agreement with A. R. 
Robert, The subscribers (each with one share) are: L. Cornelis, 5. New- 
vasde Place, Clerkenwell, manufacturer of cleetrical accessories; A. R. 
Robert, 265, Strand. W.C. 2, company director; Captain C. L. Robert, 265, 


Strand, W.C. 2. The first directors are L. Cornelis and A. R. Robert. Regis- 
tered ofice: 265, Strand, W.C. 2. 
/ . 
OFFICIAL RETURNS OF ELECTRICAL 


COMPANIES, 


~_————— — 


Sun Electrical Co., Ltd.—A memorandum of satisfaction 
to the extent of £275 on April 28th. 1917, of debenture stock dated March 
dist, 1911, securing £7,000, has been filed, 


Enfield Electric Cable Manufacturing Co., Ltd.—A 

©" emorandum of satisfaction in full on April 17th, 1917, of mortgage, and 
ther charges dated 1914, 1915, and 1916, securing £15,000, £11,250, and 
730, has been filed. 


British L. M. Ericsson Manufacturing Co., Ltd. (79,061), 
—Capitaul, £200,000 in 99,990 pref. and 100,010 ord. shares of £1 each. Return 
dated March 28th, 1917. AN shares taken up. 4&1 per share called up oh 
30.010 ord, 8s. on 50,000 ord., and £1 on 99,990 pref.; £170,000 paid; £30,0 
(2s. per share) considered as paid on 50,000 ord. Mortgages and charges: 
& 510,000, 


Johnson & Phillips, Ltd.—Land registry charge on free- 
hold property at Charlton, dated March 23rd, 1917, to collaterally secure 
£102,948 (part of £175,000 owing to London General Investment Trust, Ltd}. 


Altrincham Eftctrical Supply, Ltd.—Issue on April 30th, 
1917, of £5,000 debentures, part of a seriws of which particulars have already 
been filed. 


Montreal Tramways & Power Co., Ltd.—Particulars of 
£1,202,054 (5,850,000 dols.) gold notes created March Yth, and secured by 
trust deed dated April 2nd, 1917, filed pursuant to Section 93 (3) of the Com- 
panies (Consolidanon) Act, J908, the amount of the present issue being 
41,099,315 (5,350,000 dols.). Property charged: (a) 6,000,000 and (stc) 5 per 
cent. mortgage debenture stock of Montreal Tramways Co., (b) 16,000 fully- 
pid common shares of 100 dols. each of said company, and (c) 5,333 similar 
shares, IU per cent. paid, Trustees: Guaranty Trust Co. of New York. 


CITY NOTES. . 


The report for 1916 states that the total 
revenue from all sources, including the 
ulmount represented by sale of current to 
the tramways, amounted to £373,467, an 
increase of £62,697, or 20.17 per cent. The 
total expenditure amounted to £156,688, an 
increase of £14,597, or 10.27 per cent. The net receipts from 
the vear's working aggregated £216,779, an increase of 
£48,100, or 28.52 per cent. over those for the previous year. 
After deducting debenture interest, depreciation, &c., there 


Bombay Electric 
Supply and 
Tramways 

Co., Ltd. 


remains £114,373, and £9,602 was brought in, making 
£123,976. The directors now recommend a dividend for the 


year on ordinary shares at the rate of 10 per cent. per annum. 
They propose writing down secunties to the extent of £6,666, 
and to pay a bonus of one month’s pay to the company’s 
ofhcers and employés, leaving £5,214 to be carried forward. 
The gross receipts from the traction branch amounted to 
£198,765, against £172,051, an increase of 15.53 per cent. The 
working expenses amounted to £87,826, against £79,665, an 
increase of 10.24 per cent. The balance of receipts over ex- 
penses in respect of the year's working amounted to £110,939, 
against £92,387 for the previous year, an Increase of 20.08 per 
cent. The gross receipts of the supply department, including 
the amount represented by sale of current to the tramways, 
amounted to £171,167, against £138,021. The working ex- 
penses amounted to £62,203, against £58,132. The net re 
ceipts aggregated £108,874, an advance of 36.28 per cent.— 
Financial Times. 


Cork Electric 
Tramways and 
Lighting 
Co., Ltd. 


The revenue for 1916 was £67,011, and 
the expenses were £47,770, leaving £19,%1, 
plus £4,041 brought. forward, less £4,600 
interest on debentures. After paying the 
preference dividend, putting £6,500 to 
reserve for depreciation and renewals, 
writing £1,534 off wiring consumers’ premises, &c., and £569 
olf investments, £3,915 is to be carried forward. Lighting and 
power business continues to show progress, the year’s addi- 
tional connections totalling 557 KW., against 405 Kw. for-1915. 
The revenue for the vear increased by £3,106, lighting and 
power being up by £2,480, traction by £661, and other items 
down by £35. The expenses increased by £5,354, largely due 
to operating under war conditions (coal prices, war bonuses, 
&e.). The net revenue shows a still further reduction, and a 
dividend on the ordinary shares cannot be recommended. be- 
cause it is desirable to carry forward a larger sum than usual 
to provide against still further increase in the price of coal 
and other materials during the current year, and the carry- 
ing out of repairs to rolling stock, &c. which could not he 
executed owing to lack of skilled labour and difficulty in 
obtaining materials. The lighting and power tariff was again 
raised on July Ist, but the additions represent a very small 
percentage of the increased cost of operating. Capital expendi- 
ture during the year was £11,668, for the Curtis turbine and 
generating plant, house services, and cables. The 1,250-xw. 
Curtis turbine mentioned in the previous report was put into 
commission in September, and has already effected substan- 
tial economy in coal consumption, 


At the annual meeting in Tondon. on 
May 4th, the CHAIRMAN said that the year's 
results were very creditable to all con- 
cerned, and testified to the ability and 
energy of the staff in Cawnpore. The new 
capital expenditure of £8,919 on additions 
to generating station, car-shed and mains, was chiefly in con- 
nection with the municipal electric lighting and mills, which 
absorbed some 80 per cent. of the figure, and the balance 
represented extensions to power house and machinery, includ- 
ing £2.000, cost of new boiler now working. There had heen 
difficulties in getting deliveries of coal, although they were 
among those who came in Class * A” for supply as an essen- 
tial undertaking. One of the ways in which they felt the 
inability to get the coal delivered under their co/ntract was 
that they had to make up, with coal of an inferjior quality. 
but in spite.of. this the (generating) cost per uit sold had 
fallen from 41d. to .36d> The net revenue Junt 


Indian 
Electric Supply 
and Traction 
Co., Ltd. 


Vol. 80.. No. 2,059, May 11, -1917.] 


THE ELECTRICAL REVIEW. 


523 


marked improvement, the total for 1916 being £20,220, as 
against £15,982, the expenses, including debenture interest, 
£6.311 for 1916, as against. £5,588. The number of units sold 
had increased by 478,418, and the revenue had risen Rs. 67,598, 
or about 2} per cent., and the average price realised had risen 
from 1.82d. to 1.87d. per unit. The total connections were 
82,701 8-c.P. lamps, against 72,607 in 1915. The cost pre- 
viously stated was slightly lower at .7ld. against .73d. The 
position of the tramways remained practically unaltered; that 
was to say, the improved earnings were offset by higher costs. 
The increaSe in the passengers carried of some 300,000 was no 
doubt due to the improved earnings of the labour classes. In 
addition to prohibitive cost of all plant and material, they had 
great difficulty in arranging shipments to India, but in spite 
of this they had been: able to dispatch a 500-Kw. turbine, 
which they hoped very shortly to learn had arrived safely. 
They were forced to adopt the policy of waiting until after 
the war for any serious attempt to extend or widen the 
business. They looked forward with confidence to the future. 
In proposing the re-election of Mr. K. A. Scott-Moncrieff as 
director of the company, the chairman said that a committee 
had been formed to represent companies such as theirs, regis- 
tered in London, and operating in India, and Mr. Scott- 
Moncrieff had been appointed the first chairman. 


At the annual meeting, held on April 


River Plate 30th, Mr. Matrinson, K.C., who presided, 
Electricity gaid that the progress made by the com- 
Co., Ltd. ~ pany was gratifying, the balance before 


, deducting depreciation being £5,878 better 
than for 1915. The increase in profit was due partly to the 
growth of business, but mainly to the economy with which 
the up-to-date plant enabled them to handle it. Last vear 
he remarked that the dominant factor in the running of an 
electrice power company anywhere, especially in South 
America, was the price of fuel. In South America the local 
supply of fuel, whether coal or oil, was almost negligible, and 
in these times of enormous shipping freights they could 
readily unagine that the cost of imported fuel was very great. 
Last year he spoke of coal being £5 to £6 in Buenos Aires, 
but to-day he had to speak of even higher prices. Coal was 
£7 in Buenos Aires, and oil bore its relation to this price. 
Profit in the running of an electric station would not be 
possible at these prices. The results of the company were to 
be largely attributed to the fact that during the past year they 
had had the benefit of a favourable oil contract entered into 
before the prices mentioned prevailed. That contract would 
also ran throughout 1917, but, although so far this was re- 
assuring, circumstances had now arisen which would make 
their ‘fuel position in the current year much less favourable 
than in the past vear. In the first place, the Argentine Gov- 
emment—pressed like every other Government for money— 
had imposed an import duty upon oil which fell upon them; 
in the second place, the source of their oil supply was the 
United States, and with the United States an actual partici- 
pator in the war new complications had arisen which would 
further materially enhance their contract price. Thev must 
therefore be prepared for a substantial addition to their fuel 
cost during the present vear. But what about fuel in 1918? 
It was necessary in such a business—where they had large 
bulk contracts, which must be carried out whatever the cost, 
hke the supply for the public lighting of La Plata, and the 
tramway system of Ia Plata, and Armours’ great packing 
establishment at Ensenada—to look ahead and. if possible, 
contract a year ahead. The war might or might not be still 
in progress in 1918, but no man of common prudence was 
justified in committing himself to any serious business pro- 
position on the basis of peace being established before 1918. 
Moreover, he could not help thinking that sọ serious was 
the shortage of tonnage, and so great was likely to be the 
demand upon it in the period immediately after the close of 
hostilities, that the year 1918, at any rate the first part of it, 
was not likely to bring any amelioration of prices. That was 
the view which prevailed in business circles, and they were 
only able some months ago to renew their fuel contract for 
1918 upon terms substantially in advance of the existing con- 
tract, Since then there had been a further great advance, 
and at the present time they could not contract for 1918 at 
anyéhing like the prices obtained. As they would see this 
vear, and still more in the following vear, they would have 
to meet enhanced costs of working which would be reflected 
in the net profits. Their interest in the Tucuman Tramway, 
Light & Power Co. was limited to’debentures. That com- 
pany had failen upon evil days. They were making a special 
allocation of £8.000 towards possible depreciation of invest- 
ments, and when he reminded them that the war had caused 
for three years a suspension of all interest payments and 
amortisation upon their large holding in the German Trans- 


nic Electric Co., and that no human being could be . 


certain how the war would leave anything, he did not sup- 
pose anyone would question the wisdom of this precautionary 
measure. 


Oriental Tele- 
phone & Electric 
Co., Ltd. 


The gross earnings for 1916, including 
dividends and interest from subsidiary 
companies, 
£2,244 fees received from subsidiary com- 
panies and £15.467 brought forward. The 
working expenses, maintenance, &c., were £44,493, deprecia- 

: r 


amounted to £133.991, plus . 


tion of securities £250, interim dividends, debenture interest, 
and redemption charges £18,306. After paying the final pre- 
ference dividend, and a final dividend of 6 per cent, tax free, 
on the ordinary shares, making 10 per cent. for the year, 
£55,000 is to be transferred to general reserve account, £2,000 
to the staff pension fund, and £19,494 is to be carried for- 
ward. All the company's exchanges and those of the subsi- 
diary companies continue to show improved revenues. The 
underground cabling extensions at Madras and Singapore have 
been completed. The Singapore exchange was destroyed by 
fire on December 9th, 1916. As a result of prompt measures 
to establish temporary communication, the number of ex- 
change lines working on February 3rd was 700 out of a total 
of 1,850, and it was expected that the whole of the sub- 
scribers’ service would be resumed by April 30th. The ex- 
change is to be reconstructed in accordance with the most 
modern practice, but owing to the prevailing trade conditions 
there will be delay in manufacturing and installing the neces- 
sary equipment. The Indian companies again report a sub- 
stantial increase in the number of subscribers to their ex- 
changes, with correspondingly improved revenues. The Bom- 
bay Co. has paid 12 per cent. on shares of Rs. 50 each, as 
against 20 per cent. on. shares of Rs. 25 each. The Bengal 
Co. has paid 7 per cent., as in 1915. The Telephone Co. of 
Egypt, Ltd., and the China and Japan Telephone & Electric 
Co., Ltd., have both paid 10 per cent., as before. Sir H. 
Babington Smith has joined the board as chairman in place 
of the late Sir George Franklin. Annual meeting: May 16th. 


The annual meeting was held on Mon- 


Brush day at 1, Kingsway, Mr. E. Garcke pre- 
Electrical siding. He said that the gross protits 
Engineering -were £68,840, compared with £61,356 in 


/ Co., Ltd. 1915. The general charges showed a small 

- increase. They had put £8,000 to depre 
ciation, the same as in 1915, they placed £7,054 to reserve, 
compared with £5,000, and they had a net balance of un- 
divided profits of £13,856, compared with £9,321 brought in. 
At a former meeting of the company the shareholders agreed 
with the suggested policy of not commencing the payment 
of dividends on the share capital during wag-time, and they 
were, therefore, allowing the undivided balance to accumu- 
late. As a matter of fact. the money could not be spared for 
distribution as dividend, for they had during the past three 
years expended £41,141 on additional plant and buildings 


` without any increase of capital in the form of either deben- 


tures or shares. It was suggested two years ago that they 
should make a further issue, and the consent of the Treasury 
was obtained to such issue being made, but they had thought 
it better policy to utilise their undistributed profits and other 
resources instead of increasing the capital. The stock account 
in respect of goods in hand and in process of manufacture 
stood at £182,000, -an increase of about £72,000, due 
to the greater volume of work on hand. The deben- 
tures were gradually being reduced by the operation of 
sinking funds. General reserve stood at £20,000, com- 
pared with £9,358, and the amount: owing to creditors and 
on loan account showed a reduction of about £15,000. Alto- 
gether, therefore, the profit and loss account and the balance 
sheet for the past year showed improvement in most of the 
items. The effect of the Munitions Act and Exeess Profits 
taxation in respect of the vear 1916 was still uncertain, and 
for this reason also the amount carried forward must be 
ample.. It was a matter for regret, he ventured to think, not 
only from a particular point of view, but on national grounds, 
that the Chancellor of the Exchequer had found it necessary 
to increase the excess profits tax from 60 per cent. to 80 per 
cent. No one was in favour of large and exceptional profits 
being earned by individuals or by companies by reason of 
war activities, and all excess profits of this character rightly 
acerued to the community. Moreover, it was recognised hv 
everyone that the great cost of conducting this unparalleled 
war to a successful issue must involve heavy taxation all 
round; but it was also evident that after the war the nation 
would be badlv in need of reproductive capital, not only to 
replace the accumulated capital which was unavoidably 
destroved by the war. but also to provide for expansion of 
industry. The President of the. Board of Trade had told 
them that an employer should not be satisfied with carrying 
his business to a certain point of expansion—that there could 
be no standing still in business: that they must go forward. 
Every man, he said, who was interested in a great business 
had to make that business as big as conditions would permit. 
This could not be done without the constant renewal and 
increase of capital. Practically the onlv source of new capital 
was the surplus provided by production in excess of con- 
sumption. and to take that surplus at the source by wav of 
taxation to the extent of destroving the fund out of which 
future capital was obtained was like eating the seed and 
foregoing the fruit. It might appear presumptuous to give 
expression to these opinions in view of the statement of the 
Chancellor of the Exchequer that it was better to take the 
money in the form of excess profits duty than to add to the 
income tax, but he was not alone in being sceptical as to the 
correctness of this economic policy. The President of the 
Association of Chambers of Commerce had expressed the 
view that our Government was at present squeezing 
the reserves out of the producers that they ought to have 
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\ 
available for business after the war. If this policy was con- 
tinued, he said, the responsibility for unemployment must 
rest upon the Government, and not upon the manufacturers. 
American manufacturers had been able to accumulate enor- 
mous reserves in their businesses; the German Government 
had deliberately abstained from an excess profits tax in order 
to leave their industries in the strongest possible position after 
the war. He (Mr. Gareke) feared that at the present time, 
when the indispensability of labour was being so strongly 
impressed upou them, they were apt to forget that capital 
was equally necessary. and, what was more, that labour could 
not he employed without it. That there would be «a larue 
demand after the war for new work and more commodities 
was undoubted, and that there would be abundant labonr 
and willingness to work was also evidenced, but were they 
quite sure that they would have the other resources neces- 
sary for production? That was a big economic question which 
could not be too fully discussed. Every man who was. or 
had been, in business knew that he could not convert a little 
business into a big business without capital, and he 
knew, too, the difficulties of raising that capital, and yet when 
they discussed that question in its large national aspects 
they frequently spoke and acted as if capital were unlimited. 
The orders secured during 1916 were satisfactory in volume, 
and the same could be said of the order list as it stood to-dav. 
During the past year the whole resources of their establish- 
ment had been engaged. In the engineering shops their 
production had been very much on the usual lines, 


owing to the great demand for generating plant. motors,- 


transformers, and other apparatus. In their rolling stock 
department, the character of the work had”? entirely 
changed from pre-war standards. The urgent demand for 
other work, coupled with the difficulties of shipping, had 
brought their ordinary industrial and export business to a 
standstill, but, wherever possible. they were arranging with 
their customers to allow their orders of this class to go on 
a waiting lst. to be dealt with as soon as circumstances per- 


mitted. At previous meetings he had spoken of the success | 


of the Ljungström turbine, and confirmatory evidence was 
available to-day Notwithstanding the present very unnsual 
conditions, thevwhad a larger number of orders for turbines 
of this type on hand than ever before, and there were many 
others in prospect as soon as the position became more 
normal. The female labour at the Loughborough works now 
represented a very considerable proportion of the total. 
There was one aspect of the labour question to which he 
would hke to refer. They were familiar with the demands 
-for higher wages made by all classes of emplovés in order 
to accommodate themselves to the increased cost of living, 
and he would be the last to suggest that such increases, hy 
way of war bonuses, were not necessary, or had not in every 
wav been deserved: Latterly, however, the Government, in 
order to expedite a settlement of such demands, had ‘made 
direct awards bringing the advances granted into practically 
immediate operation. Now, in cases, like their own. where 
firms were engaged on contracts at fixed prices. which ran 
into large sums of money. and often took many months to 
complete. it might, he thought. not be unreasonable to expect 
that such Government awards should be accompanied by 
regulations for the purpose of automatically reimbursing 
manufacturers for the mcreased cost they were put to m 
respect of contracts which were unfinished at the time the 
increased wages hecame payable. That. unfortunately, was 
not the case; and although manufacturers might be able in 
some instances to obtain an advance on their contract prices, 
that was always a matter of difficultv, and there must he 
manv cases where, so far as unfinished work was concerned. 
the ‘bonus paid to emplovés came out of the manufacturers’ 
small margin, and not out of increased prices. That was a 
matter which, he submitted, should be well considered bv 


the Government departments concerned in dealing with simi- 


lar applications in future. 

Mr. B. S. BROADHURST seconded the motion. 

Replying to Mr. Marcpymont, the CHAIRMAN said they were 
all big shareholders in the company, and would like a divi- 
dend, but it would be a very uneconomical thing at the 
present juncture to make any distribution. They must have 
a little more patience, and wait until after the war, when 
conditions might enable them to pay and maintain a moderate 
dividend. 

. The report of this companv for 1916 
General Electric shows that the extraordinary demand for 
Co. (U.S.A.). its various products made it necessary to 

operate its manufacturing and other facili- 
ties to the limit of their capacity. The value of orders for 
electrical machinery and supplies was $147,169.000, or 70 per 
cent. more than in 1915. and 50 per cent. more than the 
corresponding orders for the largest previous vear, 1913. The 
orders for special war munitions received during the year, 
amounting to $2,416,000, were merely sunplementarv to pre- 

vious contracts. The sales hilled amounted to $134.242 290. 


and the net result was a profit of $15,294,091. plus $3,866,882- 


‘income ‘from other sources. Interest on debenture bonds 
ahsorbed $571.445, and dividends (8 per cent.) on stock 
$8.121.646, leaving $10.467,.882 carried to surplus. The num- 


her of employés in factories and offices of the company and . 


jts subsidiaries was 79,000. at the end of 1916. The company 
followed its customary practice in writing off against income 


its total expenditures during 1916 for patents, applications 
for and licences under patents, and other outlays relating 
thereto, amounting to $591,550. The patent account is car- 
ried at $1.00, as in previous years. The increase in mer- 
chandise inventories was due not only to the greater volume 
of business, but to the necessity for carrying, at the existing 
high prices, larger than normal stocks of all kinds of material 
as a safeguard against uncertainties of delivery. Urgent 
pressure upon the management for immediate and extensive 
additions to the manufacturing facilities involved the expendi- 
ture of $8,528,255 for plant account during 1916. “This out- - 
lay, as compared with ordinary costs, was abnormal and 
excessive, In view of which it has seemed wise to write off 
against Income an amount substantially equal to the year's 
disbursement. The cost of all the special tools, jigs, dies, 
drawings, and patterns was thus disposed of, and also the 
greater part of the cost of the large machine tools and appa- 
ratus. Advantage was taken of the opportunity to reduce the 
book value of building accessories. such as piping, wiring, 
&e., covering additions for a period of vears, which will ex- 
plain the fact that the amount written off for ‘ real estate and 
buildings" was larger than the expenditure thereon for the 
year.” The total capital stock issued is $101,512,500. 


The net profit for 1916 was £438,333, 
plus £42,125 brought forward. After pav- 
ing the dividend on the 6 per cent. and 5 
l per cent. preference shares, from which 
income-tax is to be deducted, and 15 per cent. (free of tax) 
on the ordinary shares. there is placed to reserve £150,000. 
and to staff pension fund £10,000, leaving £56,495 to be 
carried forward. The increase in reserves for estimated fur- 
ther expenditure on orders invoiced is required hecause of 
the greater cost of materials and labour, &c., which affect 
the completion of contracts taken into the accounts. A larger 
reserve for fall in value of investments is also necessary. 
owing to the diminution in value to which trustee investments 
have been subject. The company's investments in War Loan 
have been, by conversion and additional subscription. in- 
creased to £520,000 nominal of the new 5 per cent. War 
Stock. In view of the prevailing increased rate of income- 
tax and the directors’ desire to pay the ordinary dividend 
free of income-tax, as has hitherto been the custom. the 
shareholders are in reality receiving the equivalent of an in- 
creased rate of dividend. 


The Kahel Fabrik A.G.. of Pressburg, 
reports net profits of £38.000 for 1916. as 
compared with £29,000 in the previous 
vear. The directors recommend the pay- 
ment of a dividend of 15 per cent., as contrasted with 11 per 
cent. in 1915. | 

The Felten & Guilleaume Kabel, Draht und Drahtseil Fabrik, 
of Budapest, reports net profits of £30,000 for 1916, as com- 
pared with £20,000 in the previous year. It is intended to 
pay a dividend at the rate of 15 per cent., as compared with 
12} per cent. in 1915, on share capital of £83,000. 

The A.E.G.-Union Elektrizitata Gesellschaft. of Vienna, 
after apportioning £19,000 to depreciation in 1916, as against 
417,000 in the previons vear. reports net profits amounting to 
£75,000, as compared with £46,000. It is proposed to distn- 
bute 8 per cent., as contrasted with 6 per cent. in 1915. 

The Elektrizitate A.G. vorm. Kolben & Co.. of Prague, 
reports gross profits amounting to £169,000 for 1916, as com- 
pared with £136,000 in the previous year. After meeting, 
general expenses and making provision for depreciation. the 
accounts Indicate net profits and balance forward of £72,000. 
as contrasted with £69,000 in 1915, the rate of dividend being 
94 ner cent., as against 9 ner cent. in the preceding vear. 

The report of the Felten ¢ Guilleaume Co., of Vienna. states 
that the value and volume of the turnover in 1916 were 
almost twice those in the preceding year, the strenuous 
activity rendering necessary substantially greater provision for 
depreciation than in 1915. After allocating £36,000 to this 
purpose in 1916, as against £15,000, the accounts show net 
profits amounting to £153,000, as compared with £105,000. It 
is proposed to pay a dividend of 20 per cent., this contrasting 
with a rate of 124 per cent. in 1915, on ordinary share capital 
of £354 000: : 

The Neuhausen Aluminium Co.—The report for 1916 of the 
Aluminium Industries A.G., of Neuhausen. whose financial 
results were recently published, states that it was possible to 
keep the works very active and in uninterrupted operation. 
ax in the previous year. Asa result of great exertions. the 
works were supplied with raw materials for 9 certain time. 
and sale conditions were favourable. The installations at Neu- 
hausen and Rheinfelden remained without change, whilst 
those at Lend-Lauris experienced an unimportant expansion. 
In the case of the Vallais works, a fresh exnenditure of 
£177,000 was incurred, chieflv for the extension of the Chippis 
Alumininm Works. and for the completion of the hydro-elec- 
tric works on the Borgne. The installations in France were 
unchanged; the sequestration was sustained. and the com- 
pany was only permitted to provide money for the manten- 
ance of the mining concessions. Of the auxiliary confpames 
which served for the production of alumina only, the Gold- 
schmieden-Trotha Cc. showed an ‘increase. in’ expenditure. 
The Martinswerk was larcely.extended, and the Hungaran 
Bauxite Co. worked satisfactorily. 


Babcock and 
Wilcox, Ltd. 


Austrian 
Companies. 
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British Ever-Ready Co., Ltd.—For the year ended March 
3lst, 1917, the amount available for appropriation, after writ- 
ing off depreciation, payment of Excess Profits Tax for 1914-15 
and 1915-16, and after making reserve for Excess Profits ‘Tax 
for 1916-17, is £28,656. After paying 10 per cent. on the prê- 
ference shares, and 10 per cent. and a bonus of 5 per cent. 
on the ordinary, £2,906 is to be carried forward. The amount 
of Excess Profits Tax payable for 1914-15 and 1915-16 was 
higher than was anticipated at the last meeting, owing to 
the tax having been raised by the Finance Act, 1916, from 
50 per cent. to 60 cent. for the latter year. This increase 
represents approximately £4,000. The full amount of the 
tax for these two years has been paid. Provision has been 
made for Excess Profits taxation for the past year, which, 
but for the high rate of taxation, would have been a most 
successful one. The directors consider the above distnbution 
ratisfactory having regard to the increased taxation. Annual 
meeting : June Ist. 


Midland Electric Corpn. for Power Di*ribution, Ltd.— 
The report for. 1916 states that the balance to the credit of 
the net revenue account. after payment of debenture interest, 
is £33,182, plus £8,982 brought forward, making £42,115. 
Out of this the directors recommend a dividend of 5 per 
cent. on 30,000 ordinary shares, leaving £11,802 to be carried 
forward, subject to excess profits tax. The net capital ex- 
penditure in respect of plant, mains, transformers, &c., was 
£36,916. To provide for this outlay debenture stock to a 
total nominal value of £45,600 was sold. The increasing 
demand for power continued to such an extent that it became 
necessary to again order additional plant. Accordingly a 
contract was placed for a new generating set of 3,000-Kw. 
capacity, and the erection completed at the end of December 
last. Since that date still further applications for supply have 
heen received, amounting to several thousands of horse-power, 
which the company is, unfortunately, 
present. 


Bath Electric Tramways, Ltd.—Mr. J. B. HAMILTON 
presided at the annual meeting recently. He said it was 
refreshing to find that at Bath the cost of tramway travelling 
had not been disturbed, notwithstanding that the cost of 
practically everything that one had to buv had been increased 
hy 50 to 100 per cent. At the present time. however, many 
tramway undertakings were seriously considering their posi- 
tion, and it might become necessary to ask the Board of 
Trade, in consideration of the extraordinary state of affairs, 
to authorise rates of fares in excess of those which their 
statutory powers allowed to be charged. Notwithstanding 
many adverse conditions, the traffic and other receipts were 
up £1,157. Mr. A. A. C. Swinton seconded the adoption of 
the report. 


Craigpark Electric Cable Co., Ltd.—Ihe net profit for 
the vear ended March 31st, 1917. was £7.%b6, after making 
provision for excess profits tax. plus £900 brought forward. 
It is proposed to put £2,000 to depreciation of buildings and 
machinery; £500 to reserve: to pav the 6 per cent. prefer- 
ence dividend, and 6 per cent. on the ordinary shares, carry- 
ing forward (subject to directors’ fees) £1,266. The volume 
of business done was satisfactory. although production had 
been handicapped by shortage of labour and scarcity of raw 
materials. Annual meeting: Glasgow, May 10th. 


West India & Panama Telegraph Co., Ltd.—The report 
for last half of 1916 states that the amount to credit of 
revenue is £49,118, as compared with £33,553 in the corres- 
ponding half-year of 1915, and the expenses have heen £32,189, 
against £22,987. The directors have placed £4,000 to reserve. 
and it is proposed to pay on the ordinary shares 6d. per share 
(free of income-tax), leaving a balance of £2.888. The traffic 
recaipts show an increase, due to prices of produce being 
favourable to the planters. i 


Brisbane City Electric Light Co., Ltd.—The credit bal- 
ance for the year ended January 3lst., 1917, was £25.711. 
The interim dividend and dividend duty paid in September. 
1916, absorbed £10,884, and a further 3 per cent. on the pre- 
ference, and 5 per cent. on the ordinary shares, together with 
dividend daty and an allowance for Federal income-tax, will 
absorb £14,279, leaving £2,117 to be carried forward. 


Clevedon, Portishead & District Electric Supply Co.. Ltd. 
—The annual meeting was held recently. In spite of yery 
difficult conditions, the gross revenue was more than double 
that of the previous year. The receipts were £3,955, against 
£1,737 last year. Notwithstanding the increased cost of fuel, 
&c., the gross profit was £884, compared with £696. 


Oriental Telephone & Electric Co., Ltd.—It is proposed 
to pay 6 per cent. per annum on the preference shares for the 
half-year ended December 3lst last, less income-tax, also a 
final dividend of 6 per cent. on the ordinary shares, free of 
Income-tax, making a total of 10 per cent. for the year. The 
annual meeting is called for May 16th. 


Melbourne Electric Supply Co., Ltd.—Interim dividend 
on the consolidated ordinary stock at the rate of 10 per cent. 
ts anne free of income-tax, for the half-year ended Febru- 
ary 25th. S 


unable to accept at 


.is little going on amongst the London shares. 


Calcutta Tramways Co., Ltd.—Final dividend on the 
ordinary shares of 6s, 6d. per share, less tax, or ds. Gd. per 
share net, making 9} per cent. for 1916. 


. Shanghai Electric Construction Co., Ltd.—-A ‘dividend of 
ö per cent. is announced, making 10 per cent. for 1916. ` 


STOCKS AND SHARES. 


TUBSDAY EVENING. 

Stock Exchange markets and business are on the quiet side. 
Prices hold their own with a good deal of steadiness, but 
two factors combine to restrain the investor from opening 
his purse-strings. One of these is the situation in Russia: 
the other is the submarine activity. Neither is regarded as 
an obstacle that will not be overcome sooner or later; but, 
for the tnue being, they plant restraint in Stock Exchange 
allotments, and there are comparatively few changes of 
moment on the week. 

The principal movements are again in the Mexican group. 
While there has been nothing fresh up to the present to add 
to expectations that Mexico will come into the war on the 


- side of the Allies this week, Inquirers are bidding for bonds 


which holders do not care to part with. Therefore, we have 
the anomaly of Mexico Tramways 65 per cent. first mortgage 
bonds standing at 374, although the last bargain marked in 
the Stock Exchange Official List was at 243; and the 6 per 
cent. mortgage bonds, quoted at 27}, were last dealt in at 
234. Mexican Light & Power Firsts, now standing at 37}, 
marked 293 a few days ago. The company’s common and pre- 
ferred shares stand at 134 and 224 respectively. Monterey 
debenture stock and Pachuca 5 per cent. first mortgage bonds 
een been advanced without any stock changing hands 
of late. - 4 

Other foreign bonds are mostly firm. Brazilian Tractions 
have been erratic, rising to 464 before they eased off a little. 
the reaction coming about in consequence of a slight weaken- 
ing in the exchange. Melbourne Electric consolidated ordi- 
narv stock, which has been standing at 156 since the middle 
of February, gave way to 1474 on a slight pressure to sell; 
stock changed hands at 145. which is 47 points lower than. 
the middle price at the outbreak of war. 

The Argentine group of tramway stocks keeps fairly steady ; 
and attention is being drawn to the 5 per cent. debenture, 
with interest pavables on June Ist and December Ist, the 
yield being a trifle over 73 per cent. on the money, without 
making allowance for the five months’ accrued dividend. Of 
its kind, the stock looks a very fair investment. 

The British Columbia Electric Railway sextet is depressed, 
in consequence of the impression that competition is going 
to be set up in Vancouver. Whether this materialises or not 
remains to be seen, but a scheme is on foot to this end. 
though we understand that it is meeting with considerable 
opposition from holders of the British Columbia Electric 
Railway stocks. 

Para Electric Railways ordinary are rather firmer at 33, 
and the preference at 43, these having sympathised with the 
decidedly better tone for Brazilian issues generally, which 
has been a feature in the Stock Exchange during the past 
fortnight. 

The telegraph list is unusually devoid of change. Indo- 
Europeans are just below 50 again, and New York Telephone 
bonds, now ex dividend, stand at 99. Chili Telephones eased 
off to 6 15/16; while amongst cable shares, apart from Indo- 
Europeans, no alterations at all have occurred. Direct United 
States Cable shares are a shade better at 6. Eastern Tele- 
graph preference changed hands last Friday at 62. West 
India and Panama ordinary have been done as low as 18s. 6d. ; 
but business in the list as a whole has been far to seek. 
Marconis show 1/16 fall; Americans, after drooping to 14s. 
6d., recovered to 15s. bid. 

The catalogue of home electricity rhares is also colourless 
as regards changes. Apart from Cities and Counties, there 
i Urban 5 per 
cent. preference were dealt in two or three days ago at 
37s. 6d., and the ordinary shares are quoted at 3s. 6d. Vic- 
toria Falls preference are a little better at 21s. 9d. Edmund- 
son's remain at 3s. 9d. for the ordinary, 50s. for the prefer- 
ence. and 10s. for the non-cumulative preference. The four 
Brush Electric stocks are quoted at 25 for the ordinary, and 
79, 60, and 52 for the three debenturé stocks in their order 
of priority. Manufacturing shares as a whole are as quiet 
as those of the supply companies. British Aluminium 5 per 
cent. debenture stock has risen 2 points to 8&8. 

Babcock & Wilcox hardened 1/16 to 2 15/16 on the fine 
report, and manufacturing shares hold their prices firmly. 
In regard to controlled companies, the Chancellor of the 
Exchequer’s announcement that excess profits duty is to be 
substituted for the munitions levy has aroused lively atten- 
tion, and the general opinion in the Stock Exchange seems 
that tbe alteration will be all to_the good of the companies 
Several of the iron and steel shares.are therefore better. 
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The rubber market gave way at first on discussion of the 
Budget's intention to raise the excess profits duty from 60 
per cent. to 80 per cent., though recovery followed in ‘most 
cases. Business, however, runs on quiet lines; and the same 
rernark will cover Stock Exchange markets with scarcely an 
exception. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home Exigoragictry Compantms. 
' Dividend Price 


Prime, May 8, Riseor fall Yield 
1916. 1916, 1917. this week. p.o. 


Brompton Ordina ae .. 10 9 64 — 4618 6 
Charing Cross a 6 5 84 — 7 210 
do. do. do. 44Pref.. 44 4} BS — 618 6 
Chelsea ee ees ee oe 4 3 -> 6 4 4 
City of London... P ae 8 8 11 — 617 8 
do. do. 6 per cent, Pref. 6 6 10 -— 6 0 0 
County of London ve es | 7 103 — 616 6 
A do. A By per cent, Pref. A) es — : L : 
ensington nary ae ee — 
London Blectrio oe ee ee 8 8 1 — Nil 
do. do. 6 percent. Pref. 6 4 t = 668 
Metropolitan ee ee 8 8 2 —_ 6 0 0 
do. 43 per cent. Pref. 4 43 4 — 740 
St. James’ and Pall Mall se 8 8 — 680 
South London ee ee ee 6 6 23 ae 7 5 6 
South Metropolitan Pref, ae q 7 Qt/- -= 6 18 4 
Westminster Ordinary .. a 7 7 58 — 6 6 9 
TRLEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. .. ae 6 6 95 — 662 
do. Def, ee ee 88,6 13 333 ama 6 18 4 
Chile Telephone ee ee ee 8 8 6.5 a. rh 6 15 4 
Cuba Bub. Ord. oe es ee 6 5 84 — 8 17 8 
Eastern Extension sè ae 8 8 14 — 6 14 
Bastern Tel. Ord. oe ee 8 8 1413 ia ea og 18 
Globe Tel. and T; Ord. ee ee q 7 122 ae 6 14 
do. Pre e ee 6 6 10 — 6 0 
Great Northern Tel, .. . B 22 88 — 6 16 
Indo-European ee ee ee 18 18 494 =~] ta 6 11 
Marocom ee oe ee ee 10 10 933 m= 8 MW 
New York Tel. 43 se ee 43 44 99 xd — 4 ll 
Oriental Telephone Ord. -» 10 10 2k — 414 
United R. Plate Tel. .. ae 8 8 68 —_ 6 0 
West India and Pan, oe ee 6d. 6d. 1 —: 2 10 
Western Telegraph oe fee 8 8 14 ~ 6 14 
Homes Raras, 
Central London, Ord. Assented 4 4 603 =æ 6 8 
Metropolitan os ee ee 1 | 983 san ł 4 8 1 
Uncen taio graa i MO M Doo M 
nde © ry 13 — Nil 
Oo. do. “ A " ee Nil Nil Y- < a. Nil 
do. do. Income 6 6 804 —4 6 4 8 
Forgraw Trang, 
Dividend 
AA : 
1914. 1916, n 
, o-Arg. Trams, Firs . Sh — 816 0 
do. ' and Pref, .. of sf y = ii 
do. 6 Deb. ee 6 6 oo 7 6 0 
Brasil Tractions .. ee 4 4 45 +b Nil 
Bombay Electrio esa -- 6 6 10 — 60 0 
British Columbia Elec. Rly. Pfce. 6 6 60 — l 8 6 8 
do. do, Prefe — Nil 44 — 2 Nil 
do. do, Deferred — Nil 874 — 2 Nil 
Mexico Trams 5 per cent. Bonds — N BTA +4 Nil 
do. 6 per cent. Bonds — Nil 27 +$ Nil 
Mexican Light Common a Nil Nil l +) Ni 
do. Pref. .. oe Nil NO 22 +5 Nil 
do. 1st Bonds ‘ie Nil Nil 87 +4 æ 
Maxoraorurme Ooranta 
Baboock & Wilcox ee œ. h 16 232 + gk 6 2 0 
British Insulated Ord, .. . 25 17 19 — 617 8 
British Westinghouse Pref. .. % 7 2fa xd — 6 910 
Calenders .. os we . «8 90 18 — 711 0 
do. 6 Pref. ee ee 6 5 4 —_ 6 6 0 
Castner-Kellner oe ee ee 2 22 BF, —— 6 18 0 
do. do. 4 percent. Deb. 4 4 — 515 9 
Bleotric Construction .. we 6 TA t = 9710 0 
Gen. Eleo. Pref. ee oe f ee 6 6 + 9 Ter 6 3 1 
do. Ord. ao ee ee 10 10 14 = 6 18 y 
Henley ee ee ee ee 20 2 paag 8 1 8 
do. s Pref, ee ee ee 43 44 4 — 6 13 6 
India-Rubber eo ee oo 10 10 114 — > *8 8 4 
Telegraph:Con .. 20 30 87 — 6 910 


* Dividends paid free of income-tar, 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Dublin-Lacan Rly. (April 2 


onth | Receipts for Ig i Route 

(4 wks.) | month, Z e l open. 

| To i 

l | 8 | £ | 8 | 8 E 

Bristol (Trams) .. April 37 ; 20,4£0 |+ 90 `.. | 78,243 |+ 960 | 80°6| .. 

Cork .. .. «| » 26 1,985|° 78|i17| 7,656/+ 1213|98] .. 

Dublin oe owe | „ 27 924,598 |+5,096 |; 17 | 99,740 | + 4,992 [54°95] .. 

Haktings .. ..{/ „ W 4,162/+ 8 15,687 | + 2,216 |19°8| .. 

Lancashire United » 25, 8,698 |+1,096 1/17! 3:69/4+ aon) 4a |.. 

Llandudno-Col.Bay | ,, 27, 1,107 |- FA Qs] 4.167 |— 418| 66| .. 

Angio-Argenune .. | ,, 29 07,50! |+1,163 || 17 | 268,55 |+ 1,806 | .. | .. 

Auckland .. ..| ,, 6; 21,178 |+ 421 || 40 | 214,586 |+ &,@82 |26't9| .. 

Caloutta .. |] a8 | 17,409 =- 18i.. |  .. |-1,060| . |.. 

rlie, W.A. .. i Jauuary| 2,431 TE 2,481 as 20.51 .. 

ras ee. sw oe ! a’ ae | ee oe . ee ee 

Montevideo .. | April hese + 288 '| 28 | 186,699 |— 797|.. | o 
l 
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MARKET QUOTATIONS. : 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, May 9th. 


Latest Fortnight's 
CHEMICALS, &c. Price. Ino, or Dec, 
@ Acid, Oxalio oe `- oo ee ee per lb. 16 ee 
a Ammoniac Sal a z. -. per ton £76 aa 
a Ammonia, Muriate (large crystal) ji £64 os 
a Bisulphide of Carbon... ee i 828 ve 
a Borax.. eaan ane is we a £88 
a Copper Sulphate .. ns sa 261 10 


a Potash, Chlorate ..  ..  .. per lb. 


a , Perchlorgie oe oe T) 3/- .: 
@ Shellac ee ee ee ee per owt. 216/- 10/- inc. 
a Sulphate of Magnesia... .. per ton 416 a 
a Sulphur, Sublimed Flowers... si £35 £8 inc. 
a ” Lump oe eo ee ” 426 £3 ABS, 
a Soda, Chlorate oo ee oe per Ib. 1/- oe 
a , Orrela oe se ee per ton 120/- ` ge 
a Sodium ichromate, casks ee per lb. ae s? 


METALS, &c. 


e n” Tubes (solid drawn) oe tT) ee ee 
e ” Wire, basis oe oe ee Tt) ee ` ee 
e Copper Tubes (solid drawn) .. ” 1/84 to 1/9 34. dec. 
g „n Bars (best selected .. per ton £165 £3 dec. 
g iy | Sheet . ee oe ee 99 £165 £8 dec. 
g Rod oe oe oe ee 99 2165 £3 dec. 
d n (Electrolytic) Bars s os £112 £8 dec. 
d n»n i Sheets .. i 8167 £3 dec. 
go BOKE mwmw | SA E 
d .C. Wire per “xd. dec 
f Ebonite Rod ee oe ee oe 8/- oe 

op Sheet ee oe ee os 2/6 ee 
rn German Silver Wire eo oe oe 3/8 e 
h Gutta-percha, fine .. ie ee "” 6/10 ee 
h India-rubber, Para fine .. ae A 8/04 4d. dcc. 
i Iron Pig (Cleveland warrants) .. per ton Nom, a 
l 4 Wire, galv. No. 8, P.O. qual. a £40 ; 
g Lead, English Pig es ee ee ’ ee . 
g Meroury : oa ee .. per bot. Nom. wa 
e Mica (in original cases) small .…. per Ib. 6d. to 3- ci 
€ n ” » medium ” 8/6 to 6/- es 
e yD e ” large oe (X) 7/8 to 14). & up. e- 
d Silicium Bronze Wire ..  .. per Ib. 1/9} 4d. dec. 
r Steel, Magne in bars ee @e _ per ton oe eo 
g Tin, Block ( nglish) we ee (F) oe ee 
n , Wire, Nos. 1 to16 .. es per Ib. 8/6 84. ino. 

Quotations supplied by— 
e G. Boor & Co. g James & Shak 
c Thos. Bolton & Sons, Ltd. h Edward Till & Co. 
d Frederick Smith & Co, i Bolling & Lowe. 
e F. ieena & Sons. . 2 Richard Johnson & Nephew, Lid. 
f India-Rubber, Gutta-Percha and n P. Ormiston & Sons. 
Telegraph Works Co., Ltd. r W, F. Dennis & Co. 


` 


London Chamber of Commerce.—At the annual meeting 
of the Chamber, on Wednesday, May 2nd, the following report of 
the Electrical Section was submitted :— 


At the annual meeting, Mr. W. L. Madgen's resignation as chairmen of the 
Section was received with much regret, as was also that of Mr. A. M. Sillar, 
deputy chairman, and a vote of thanks waa passed to these gentlemen for their 
services. Mr. Stuart A. Russell was unanimously elected to the office of 
chairman, and it was decided that the position of deputy chairman shoald not 
be filled for the time being. 

New Electricity Bill.—Consideration waa given to a Bill introduced by the 
Incorporated Association of Municipal Engineers which would enable local 
authorities to open showrooms to sell fittings and wirings, and practieally to 
carry on the business of ordinary electrical contractors, and the Section 
reaffirmed previous resolutions protesting against interference on the part of 
the municipal authorities with the business of making and selling fittings and 
wiring premises in competition with electrical contractors. 

Trade After the War.—The Section considered the various reports of the 
Special Committee of the Chamber on Trade During and After the War, and a 
filecussion took place as to the attitude of the Electrical Section on the question 
of proposed tariffs in connection with goods of enemy, allied and neutral 
nations. It was left to the discretion of the chairman to express the views of 
the electrical trade on this matter to the Special Committee on which be 
represented the Section. 

Government Committees on British Trade.—In view of the appointment by the 
President of the Board of Trade of a Committee to consider the poeition of 


~ the electrical trade after the war, especially in to international compe- 


tition, a communication was addressed to the Committee asking for some 
indication of the points upon which they would desire evidence, and the lines 
on which they proposed to conduct the inquiry. The Section being of opinion 
that it was desirable to offer evidence, a Special Committee was appointed to 
consider the evidence to be given, and two members were asked to prepare 
drafts of evidence, one on the legislative side of the question, and the other on 
the commercial, industrial, and international side. After further considera- 
tion, the member of the Committee appointed to give evidence on the 
legislative side of the question decided that such a course wonld be 
undesirable, and Mr. Stuart A. Russell, chairman, prepared a draft of evidence 
on the commercial, industrial, and international aspect, which was daly 
forwarded to the Government Committee, and acknowleged by the secretary, 
but up to the end of the year no appointment had been given for the evidence 
to be heard orally. , 
Electriçal Ezportations Committee.—The Section offered to assist the War 
Trade Department in furthering its efforts to prevent the export to enemy 
countries of those essential insulating materiais which entered into the 
manufacture of electrical apparatus now so largely used in the manufacture 
of munitions of war. After a conference had taken place with representatives 
of the War Trade De ment, the Admiralty, and the War Office, s Committee 
of members of the Electrical Section was appointed as an official Advisory 
Committee attached to the War Trade Department. Various kindsof material 
captured by the military and naval authorities have been submitted for 
examination, and reports have been forwarded to the War Trade Department. 


SS 
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AEREE A E E S E E E E E D 


HIGH-PRESSURE ELECTRIC RAILWAY 
SYSTEMS. 


Oxg of the most interesting electric traction developments 
within recent years has been the employment of high-tension 
direct current as utilised on the Bury to Manchester line 
of the Lancashire and Yorkshire Railway, and on the Shildon 
to Newport line of the North-Eastern Railway. The most 
remarkable high-pressure direct-current scheme is the 
Chicago, Milwaukee and St. Paul installation, which works 
at a pressure of 3,000 volts. i 

It is not so much the high pressure that makes the 
undertaking notable as the fact that the locomotives are 
larger than any other locomotives, steam or electric, hitherto 
built ; and, furthermore, they are designed for regeneration. 
Asaresult of the high track pressure, the spacing of the 
sub-stations is wide, but the efficiency of the machines which 
these gub-stations contain must be appreciably lower than 
that of the converters usually adopted. Motor-generators 
composed of a synchronous motor coupled to two direct- 
current dynamos, permanently connected in series, are not, 
of course, so efficient as rotary converters. If rotaries 
could bave been installed in the sub-stations, the overall 
efficiency of the system would have been improved, although 
the smaller number of sub-stations required, as the result of 
the high track pressure leads, of course, to economy in other 
directions. A 3,000-volt rotary has not, so far as the writer 
is aware, been built even for a 25-cycle circuit, and as the 


current for the Milwaukee and St. Paul system is taken . 


from power stations built originally for general lighting and 
power supplies, the need for motor-generators in the sub- 
stations is scarcely to be wondered at. 

Even on the Shildon to Newport lines of the North- 
Eastern Railway, where the track pressure is only 1,200 
volts, each converter unit in the sub-stations consists of two 
600-volt rotaries connected in series. On the Bury to 
Manchester lines of the Lancashire and Yorkshire Railway, 
however, where the pressure is 1,500 volts, each retary is 
designed for the full working pressure. High-voltage 
rotaries are also running in America, apparently with 
success, but a 3,000-volt, 60-cycle rotary has still to be 
developed. 

Another new system, equally attractive from a technical 
standpoint, is the “ split-phase °” system, as adopted on a 
section of the Norfolk and Western Railroad. In this case, 
single-phase current at a pressure of 11,000 volts is 
collected from a single overhead wire, but it is converted 
on the locomotives, by means of a phase converter, into 
three-phase current, which is supplied .to the driving 
inotors. i 

Like the direct-current motors on the Chicago, Mil- 
-waukee, and St. Paul Railway, those on the Norfolk and 
Western system are regenerative. The advantages of the 
“gplit-phase ” system are that it posseses all the good 
points of the three-phase system and it only involves the 
use of one overhead wire. When regeneration is desired, the 
ordinary three-phase system is distinctly advantageous, 
because the motors will, when the rotor revolves slightly 
above the speed of the revolving field, return current to the 
line without the use of special arrangements on the 
locomotives. 
conductors make the overhead equipment complicated, and 
pressures as high as those used on single-phase lines are 
not, as a rule, adopted. 

On the Italian State Railways, the three-phase system 
has been adopted as standard, but the working pressure is 
only 3,000 volts. With a “ split-pbase ” system, a pressure 
of 15,000 volts or more can be employed with the same 
ease and safety as with a single-phase system, and when the 
engines are descending gradients, the motors return current 
to the line through the phase converter. The latter, which 
resembles an induction motor so far as ite general con- 
struction is concerned, does not introduce much additional 
complication or expense, and its use is amply justified by 
the fact that it enables three-pbase current to be supplied 
to the driving motors whilst single-phase current is drawn 
from only one overhead conductor. For conditions such as 


_ 


But in yards and at crossovers, the two ` 


= 


those which are met with on the electrified lines of the 
Norfolk and Western system, where the gradients are severe 
and the trains hauled are heavy, the “ split-phase ” system 
is undoubtedly advantageous. 

When regeneration is required, the single-phase system 
has little to recommend it. True regenerative single-phase 
locomotives have been designed and constructed, but 
they are distinctly inferior to locomotives equipped 
with three-phase motors. The most interesting tests 
which have been carried out with single-phase locomotives 
within, recent years are probably those made on an 
experimental line of the Midi Railway in France. All 
kinds of smgle-phase motors were tried, and it was specified 
that the engines submitted for trial should be capable of 
regenerating when descending gradients. Some of the 
engines fultilled these conditions, but, owing to the special 
exciting arrangements which had to be provided for making 
the motors act as generators, the engines were more con- 
plicated than others that have been built for service where 
regeneration is unnecessary. One firm that built a loco- 
motive for this experimental line came to the conclusion, 
after many trials, that regeneration with single-phase 
current was too troublesome to warrant its adoption, and, 
instead of designing the locomotives to return current to 
the overhead conductor, the company’s engincers fitted 
the engine with resistances to absorb the regenerated 
current. oar a 

It would be wrong to assert that single-phase motors 
cannot be made to regenerate, but it is certainly trne that* 
they do not lend themselves to it nearly so well as three- 
phase motors. Although single-phase motors have been 
considerably improved within recent years in some respects, 
they still remain, and will always remain, inferior to 
machines which work with direct and polyphase alternating 
current. An American engineer who is an ardent advocate 
of single-phase traction mentioned some time back, whilst 
describing some experiments with mercury vapour rectifiers, 
that on fitting one of these rectifiers to a single-phase 
locomotive the power of the engine was materially in- 
creased, which proves pretty clearly, if proof is needed, that 


a motor of given dimensions and weight will develop more 


power when supplied with direct current than when sup- 
plied with single-phase alternating current. 

The difficulty of obtaining high-tension direct current 
for traction purposes from generators and converters 18 one 
of the obstacles in the way of the development of really 
high-pressure dircct-current systems. If the revolving 
machinery at present utilised in sub-stations could be 
replaced by some form of static apparatus, such as mercury 
vapour rectifiers, commutation troubles would vanish and 
direct-current pressures considerably in excess of 3,000 
volts might be applied to the track, provided, of course, 
that the motor and control equipments could be built to 
work at these pressures. The highest pressure that has 


been used on a direct-current railway is 5,000 volts. An 


experimental 5,000-volt line associated with the Michigan 
United Traction Co.’s system has now been working for 
some time without a breakdown in the insulation or any 
trouble due tothe high voltage. The track, in this case, 1s 
not fed through’ rotary converters, but through mercury 
vapour rectifiers. 

Hitherto, it has been customary in experiments of this 
kind, to place the rectifiers on locomotives, and to collect 
alternating current from the overhead wire ; but in this 
case the rectifiers are placed in a sub-station, and high- 
pressure direct current is fed into the system. Whether this 
scheme will ever be practicable on a large scale, remains to 
be shown ; but-in any case, the scheme is, to say the least, 
extremely interesting. In some ways, a high-pressure direct 
current on an overhead wire is preferable to a high-pressure 
alternating current, especially when there are telegraph and 
telephone wires in close proximity ; but whereas alternating- 
current pressures can be reduced with static transformers 
placed on locomotives and motor coaches, direct-current 
pressures can only be changed with revolving machines. 
But as motor equipments have been made to work 
satisfactorily on this short experimental 5,000-volt 
Tine, there is no very obvious reason why the system 
should not be developed on a Jarger,and>more elaborate 
scale. 
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AN APPROXIMATE FORMULA FOR MAGNET 
COILS. 


[COMMUNICATED. | 
> 

ELECTRICIANS and engineers who only occasionally want to 
make approximate calculations, may tind that the employ- 
ment of the formula usually given in text-books is not 
infrequently a little inconvenient and unhandy. The 
writer finds a formula reduced to simple expressions for 
approximating readily the length of wire in, or the ohmic 
resistance, current, or ampere-turns of, shunt tield coils can 
easily be obtained as follows :— l 

Ina magnet coil, the approximate number of turns per 
layer per inch of length of winding is 1 + dia. (inches): of 
wire, and the number of layers per inch of depth of winding 


is also 1 = dia. of wire; the number of turns per square 
inch of winding space is (1 = dia. of wire)’, and the 


number of turns for a given winding space is approximately 


equal to the arca of winding space in square inches 
multiplied by (1 + dia. of wire)’. 

The total length in fect of wire in a coil will, therefore, 
be :—Area of winding space x length of mean turn (feet) 
x (1 = dia. of wire)’. 

The resistance of the coil will be :—Area of winding 
space x length of mean turn (fect) x resistance per foot 
x (1 = dia. of wire)’. 

The current (amperes) in the coil will be s—Volts across 
coil + (area of winding space x length mean turn (ft.) x 
resistance per ft. x (1 + dia. of wire)’). 

The ampere-turns will be :—Volts across coil + (length 
of mean turn in ft. x resistance per ft.) l 

Formule derived from the above reasoning may be 
simply stated :— 


Length (ft.) of wire inlcoil 

. Resistance (ohms, cold) 
Current (amps. ) 
Ampere-turns 


EEE 
- 
x 
x 
p> 
T 


when— a = Area (« X b) of winding space around magnet 
pole in square inches, as indicated in fig. 1. 
T Length of mean turn in inches, 
v = Volts across coil, and 
Ty, Rks Ck, and C Ty are constants. 


Constants may easily be worked out for any size of wire ; 
values for Nos. 10 to 26 gauge D.C.C. wires are shown in 
the table below :— : 


Wire Dia. 
gauge No. D.C.C. Lx. Rx. Cy. CT. 
10 "14 $°25 "00268 378 19,100 
11 "128 a 10 ‘0039 260 15.650 
12 “Tle 62 0059 170 12.600 
13 "104 TI "0093 108 9 850 
l4 ‘090 103 "0166 60°5 7,450 
15 "O82 124 - "0247 407 6,040 
16 "O74 152 '0380 26°3 4,775 
17 ‘O66 192 ‘0630 15°9 3,650 
18 '058 24°70 "110 vl 2,680 
19 ‘050 33°30 ‘212 4°72 1,860 
20 "042 472 "BTA 2'675 1.510 
21 "038 ota "38 t72 1,190 
29 ‘O34 Tro "O45 106 913 
23 "O30 92°95 r65 605 670 
24 w28 106 2'26 H2 563 
25 026 123 3'175 ‘315 465 
26 "O24 144 4°6 ‘217 376 


The constants shown were calculated on the slide rule, 
and are not given as absolute values; they are, however, 
sufficiently near for obtaining fairly accurate results. 


THE DETERIORATION OF CURTIS RATEAU 
TURBINE BLADING.° 


(Concluded from page 503). 


Two final cases are interesting on account of the rapidity 
with which deterioration takes place, and also because the 
machines are of later design than those previously described. 
The first of these is one of the 12,000-KW. generator turbines 
installed at Brakpan, containing 11 guide blade diaphragms. 
The first five stages on this set have been subjected to heavy 
pressure, so much so that displacement of the diaphragms 
has occurred. It would appear that steel, containing no 
nickel, 3 mm. thick, will give better results than the 2 mm. 
30 per cent. nickel steel, although it is strange that in dia- 
phragms 2, 3, and 4 the latter material shows no cracks. 

The other case is on the three large compressor turbines 
of 10,000 H.P. Installed at Rosherville. l 

The following table shows the arrangement of blades and 
condition when examined after the number of running hours 
specified.‘ H” signifies steel containing no nickel, and “J” 
30 per cent. nickel steel :— 


10,000-H.P. COMPRESSOR TURBINES. 


Fal 


| 
; No. 7. No. R. ; No. 9. 
Disuhresi 10,362 hours. | 11,543 hours. | 5,904 hours. 
No. | “H.” steel good. | H.” steel good. “ H.” steel good. 
No. 2 mA i s F 
No. 3 “J. cracked. ; “J.” badly , “H.” good. 
, i cracked. 

No. 4 © “H.” good. : “J.” badly “J.” slighty 

| cracked. | cracked. 
No. 5 CJ.” good. | “J.” cracked | “J.” good. 


The above results point to © H ” steel being a much more 
suitable metal for guide blading than “J” steel. 

Conclustons.—In summarising the behaviour of the mate- 
rials used in blading these turbines, it will be seen that there 
is no difficulty in choosing a inaterial for moving blades 
which can be depended on to give fairly satisfactory results 
in particular stages. Five per cent. nickel steel, brass and 
aluminium bronze in suitable stages will have a life of 40,000 
hours, and, perhaps, 50,000 or more, which, if the turbines 
are run continuously, means five or six years. 

Nozzles with thin cast-iron vanes should be abolished, but 
if cast-iron 1s used the design should be such that there is no 
possibility of pieces becoming detached. . 

The guide blading in use on these turbines is clearly un- 
satisfactory; three years or more must often elapse before 
this`is discovered, and an equivalent time is taken to prove 
the success or otherwise of any alteration. -. 

While the author feels that mild steel is preferable to the 
high percentage nickel steel in use, it must be admitted that 
the latter has given good results in many cases. 

High percentage nickel steel has been more extensively 
used and for a much longer period than non-nickel steel. 
The evidence is, howeyer, very much in favour of mild steel. 

Blades made from brass sheet and carefully fitted to retain- 
ing rings have been used for small turbines. The cast-in 
method of attaching blades is very simple, and requires a 
minimum: amount of machining and fitting, so that it would 
be preferable to retain this design if satisfactory results can 
be obtained. 

The author believes that the position can be much im- 
proved by the use of thicker blades of mild or low percentage 
nickel steel, say, 3/16 in. or ł in., tapered, perhaps, on the 
outlet side to ł in. Unfortunately, an alteration of this kind 
on & ring designed for 2 nm. blades reduces the ‘area for 
steam passage somewhat. 

In the case of the guide blade diaphragins for the 10,000- 
H.P. compressor turbines, the blades have been increased in 
thickness from 2.25 mm. to 3 min. in three diaphragms on 
one turbine without affecting the efficiency or output. 

On the 12,000-Kw. penerator turbines at Simmer Pan and 
Brakpan, six stiffening blades of mild steel, 3/16 in. thick. 
have been cast in each half. 

On the same class of turbine cast-iron stiffening blocks are 
being cast between adjacent guide blades on the horizontal 
and vertical diameters of the diaphragm. This blocks up 
four ports in the complete ring, and should stiffen up the 
diaphragm very considerably. 

The Presipent (Mr. BeEkNARD Price) said, whilst the 
statistics given were conflicting in some respects, he thought 
the following facts stood cut as definitely proved :— 

1. In the case of some blading materials high temperature 
contributes to deterioration. 

The behaviour of aluminium bronze and high percentage 
nickel steel running blades in various stages pointed clearly 
to the fact that these materials were unsuitable for use at 
the higher temperatures. 

“2. The guide blading for the first three or four Rateau 


* Abstract, from the Proceedings of the SOUTH AFRICAN 
INSTITUTION COF ENGINEERS, 
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stages is relatively immune from the deterioration so notice- 
able in subsequent stages. 

This was, to his mind, a most striking fact; it appeared 
fair to argue that this cannot be attributed in any appreciable 
degree to the influence of temperature. 

3. The first mdication of the cracking of guide blades is 
always at the inlet side of the blade, and these cracks then 
extend cobweb fashion over the surface of the blade. 

He ventured to suggest that the above-mentioned facts all 
pointed to axial movement of the diaphragms as being the 
primary cause of the loss of nature of the blading material. 
It would seem that the designer had relied upon the blades 
alone to withstand the forces acting on the diaphragms, and 
us these forces varied with the load on the machine a variable 
stress was set up in the high percentage nickel steel of which 
the blades were made, At the high pressure end of the 
Rateau stages the blades were relatively short in length, and 
it ~-emed reasonable to assume that up to about the fourth 
stage these blades were sufficiently strong and stiff to pre- 
vent any appreciable axial movement of the diaphragm, but 
bevond that stage this no longer held good. 

There was a considerable amount of evidence to show that 
deterioration was more rapid on those machines which took 
a fluctuating load. Movements due to fluctuations in the 
load occurred continuously and rapidly, and their effect upon 
the molecular structure of the blading material would be 
many hundreds of times that caused by starting up and 
shutting down. 


The Vereeniging machines ran steadily night and day, and 


the load they carried was a very steady one. The longer 
life of the guide blading at Vereeniging as compared with 
Rosherville was quite consistent with the argument he had 
put forward. i 

The large machines at Simmer Pan and Brakpan had been 
fitted with nozzle governors of a type which was much more 
sensitive than that in use on the other turbines. These 
machines, therefore, took up the major portion of the fluc- 
tuations of load, and this might very well have accentuated 
the trouble experienced on these sets. 

The fact that the blades started to crack at the inlet side 
seemed also to support the theory that axial movement was 
responsible for the trouble. The shape of the blades was 
such as to place the inlet side in tension. 

The cure for these guide blade troubles would, therefore, 
appear to lie in designing the diaphragms and guide blade 
rings 60 that axial movement was impossible. 

It seemed to him that with suitable design deterioration 
should be confined to the effects of wear alone, and the 


problem appeared to be to find the hardest material whiche 


will withstand the temperatures existing in the Curtis and 
Rateau stages. Some of the metals at present in use appeared 
to withstand these temperatures quite satisfactorily, but they 
were relatively soft, and when iron alloys were used were 
subject. to slight rusting at’ stages where the steam became 
wet. He had no knowledge of the molecular theory of alloys, 
but it seemed to him it should be possible to decide from 
theoretical considerations those combinations which were 
kely to be subject to molecular change under the influence 
of temperature, and, having eliminated these, selection could 
be made according to hardness and ability to withstand mois- 
ture. There seemed to be very little evidence of chemical 
action of gases in the steam; if it could be shown that, when 
using a given class of feed water, this danger was present, it 
might be necessary to eliminate also those allovs which 
vould be expected to suffer from such chemical action. 

In his opinion, the most important conclusion to be drawn 
‘rom the paper was that the particular troubles dealt with 
Were primarily due to axial movement. 


ELECTRICAL INDUSTRIES IN CHINA.’ 


z - — ——_— = 


ACCORDING to the Japanese journal, the Zaisei Keizai Jiho 
‘ciancial and Economic Review) for December, quoted in 
the February issue of the Shanghai British Chamber of Com- 
meree Journal, the electrical industry of China is as yet in 
ts infancy, and, as is natural, existing enterprises are con- 
uned almost entirely to large towns and open ports, seldom 
extending beydéng urban districts. An idea may be gained of 
the state of her electrical industries from the fact that the 
agregate capacity of electric motors in China is stated to be 
cnly 70,000 Kw. 

The number of electrical undertakings throughout China is 
~7, of which 62 are located in China proper, and 25 in 
Manchuria. Eighty of those enterprises are light or power 
~ervices, or the two combined; four are such services carried 
on in conjunction with electric railways, while three are 
devoted to the manufacture of electrical apparatus and sup- 
vies, As for electric tramways, China proper (including 
ifong-Kong) has only three cities (Shanghai, Hong-Kong, and 
Tientsin) where these are maintained. The South Manchuria 
Railway Co. operates street railways at Dairen and Fushun, 
which are ey towns having such services in Manchuria. 
According to the latest data, the electric energy supplied for 


* Board of Trade Journal. 


power and light throughout China totals 33,000 H.P. and 
1,375,000 c.P. respectively. For purposes of comparison, it 
may be mentioned that the Hokkaido alone uses 35,000 H.P., 
while the city of Tokio and suburbs are served with 1,900,000 
C.P. As a prime mover, steam power is almost exclusively 
employed in China, water power being utilised only in the 
Province of Yunnan. 

Out of the 87 Chinese electrical undertakings, six are 
Chinese Governinent enterprises, 53 are managed by Chinese 
private individuals, while the remaining 25 are foreign under- 
takings. Some of the Chinese private businesses, however, 
are run with foreign capital, so that the enterprises really 
under Chinese private inanagement are reduced to 41. Out 
of the 28 foreign undertakings Japanese interests number 10, 
seven of which are located in Manchuria. The number of 
kilowatts represented by the Chinese (both Government and 
private), foreign (Japanese excluded), and Japanese enter- 
prises are 22,000, 31,000, and 17,000 respectively. As a rough 
estimate, for accurate figures are difficult to obtain, the 
capitalisation of the industry amounts to 36,000,000 yen (yen 
= Ys. Ołd.). Of this, foreign investments amount to 14,000,000 
ven, and Japanese investments to 5,000,000 ven. Electrical 
enterprise in China has not -yet attained such a stage of 
development as to vield satisfactory returns on the capital, . 
only 13’ businesses declaring an annual dividend of 5 per 
cent. There must, however, be room for economy in the 
cost of operation and maintenance, and with the general 
development of industrial and economic resources in that 
country this branch of enterprise is bound to expand. 

The entire telegraphic service 1s controlled by the Ministry 
of Communications, At the end of 1913, telegraph lines ex- 


. tended over 37,408 miles, with 51,129 miles of wire. Sub- 


fnarine cables, with the exception of the Woosung-Canton 
line opened in the early part of 1915, are all under foreign 
control. The telephone service, inaugurated in 1908, consists 
of Government (both central and provincial) and private 
undertakings. The control of both telegraph and telephone 
systems jis practically in the hand¢ of foreigners, from the 
circumstance that these systems were constructed by the aid 
of foreign capital. 

The electrical apparatus and supplies branch of the industry 
is almost non-existent, with the result that there is severe 
competition in the Chinese market for the sale of apparatus 
and supplies. Before the war Germany occupied the first 
position, the United ‘Kingdom the second, and Japan came 
third in the value of goods of this class imported into China. 
Since then a considerable change has taken place, with a 
consequent increase of imports from. Japan and the United 
States. The following figures show the early effect of the 
war on imports in this line from different countries :— 


IMPORTS OF ELECTRICAL APPARATUS, &C., INTO CHINA. 


From 1913. 1914. 1915. 
Hk. taels.* Hk. taels.* Hk. taels.” 

United) Kingdon 596,472 135,870 403,851 
Germany ay 845,422 T3584 1,412 
Japan - 392,749 688,140 845,053 
Hong-Kong 173,980 243,976 259,602 
United States ... 179,079 134.733 285,010 
Belgium ie 70,515 70,633 8,428 
Other countries 148,873 155,181 281 683 

Total 2,407,070 2,794,417 2,085,089 


The growth of electrical industries, no less than other 
enterprises requiring the introduction of foreign capital, is 
hampered by the scarcity of funds occasioned by the war. 
On the return of peace, however, severe competition ts ex- 
pected to ensue in regard to electrical development in China. 
The activity of United States capitalists ig China is remark- 
able, and they have formed, it is said, a combination for 
explojting the light, power, and tramway services in the prin- 
cipal towns. 


, 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of new or improved 
dericer and apparatus, which will be published if considered of 


sufficient interest, 


— 


The “ Kingsway ” Miners’ Electric Hand Lamp. 


THE GENERAL ELECTRIC Co., LTD.. of London, have introduced 
an electric hand lamp for use in mines, which has been approved 
by the Home Office. The chief points considered in developing 
this lamp have been efficiency of illumination over the full run of 
9 or 10 hours, together with strong construction, durability of 
parts, and freedom from cerrosion. 

The accumulator is of the absolutely non-spillable type. and the 
lamp can be put in any position for any length of time without 
the least chance of acid escaping. 

The terminals and switch arrangements have been specially 
designed to minimise corrosion, particularly during charging, and 


* The average value of the Haikwan tael was 3s. 04d. in 
1913, 2s. 83d. in 1914, and 2s. 7$d. in 1915; 100 Haikwan 
taels = 111.40 Shanghai taels, for which exchange quotations 
are: made. 
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there are no springs of any kind attached to the accumulator, the 
terminals of the accumulator being made of solid pieces of non- 
corrodible material. K 

The spring-controlled switch contacts are also of robust con- 
struction, consisting of strong flat springs with the upper ends 
screwed to the lampholder. the lower ends having the switch 
knobs riveted into them. No celluloid is used in the switchgear. 

The lampholder is provided with an adjustable conical reflector 
to come below the lamp, and another conical reflector is supported 
on top of the lamp bulb. These reflectors are of polished nickel, 
and are so shaped that they considerably increase the illumination 
in the horizontal direction. 

In addition, a patented external reflector can be fitted, consisting 
of a curved nickelled reflector, which, when not if use, snaps on to 
the lamp case, and when in use partly surrounds the globe, 
concentrating the light over an angle of about 90°. The use of 
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Fic. A.--THE KINGSWAY 
MINERS’ LAMP. 


Fie. 2.--SECTIONAL ELEVATION 
OF LAMP. 


this external reflector has also the advantage, when lamps are being 
carried to the working face, of shielding anybody walking behind 
from the glare of the lamp. 

The leaded steel case is fitted with a strong threaded sleeve, 
which screws into the head of the lamp. The head is built on a 
strong brass casting, and is provided with a magnetic lock of 
simple construction., No parts of this lock are accessible when the 
head of the lamp 1s screwed on, but when it is off, the removal 
of one screw allows the bolt and controlling spring to be removed 
and examined, the total number of parts for the lock being the 
bolt, the spring, and the aforementioned screw. The general 
arrangement of the lamp is shown in figs. 1 and 2 herewith._ 


Copper-Plating Propeller Blades. 


Wooden propeller blades for aeroplanes, &c., are now being 
coated with a thin layer of copper. This process of electroplating 
copper on wood (or other materials if desired) is by no means 
new, but has never before been used for the above purpose. and 
the work is only in the experimental stage. 

The advantages of copper-plated propellers are numerous. 
They are stronger and give a better cutting surface, they will 
not become ragyed-edged, they are protected from brush, &c., 
upon landing, and they possess many other advantages of less 
: importance. 

Excellent results in copper-plating wood are attained as 
follows :—Render the wood impervious to tluids by saturating it 
in a solution of wax or stearine varnish, then give it a coat of 
thick linseed oil varnish. Repeat this process until the mould 
is considered sufficiently impervious. Now coat the wood with 
a thickly fluid solution of shellac in alcohol and allow it to 
become thoroughly dry: then place it in a silver nitrate 
solution of four parts water and six parts alcohol. 
all excess nitrate solution. Place the article for a few minutes 
in a olosed vessel containing hydrogen sulphide fumes. This 
coats the article with a thin coat of silver sulphide. Repeat 
this process twice. 

After having performed the above preliminary work, proceed 


, the graduated slide wire v v. 


Drain off . 


to copper-plate in the usual mgnner. The following solution 
mixed with water to make 100 quarts gives best results :— 
44 lb. copper sulphate. 
13°2 lb. sulphuric acid at 66° Be’. 
Use about 20 amperes at start, working yradually up to about 
7% amperes at 4 or 4°5 volta.—Scientifiv American. 


The Cambridge Thermo-Couple Potentiometer. 


The accompanying illustration, fiz. 3, shows the latest form of the 
thermo-couple potentiometer made by the CAMBRIDGE SCIENTIFIC 
INSTRUMENT Co., LTD., of Cambridge, for the accurate meastre- 
ment of small differences of potential not exceeding 90 millivolts. 
It is intended specially for use in temperature measurement by 
means of thermo-electric couples; tke value of the unknown 
potential difference is determined by comparison with the E.M.F. 
of a Weston standard cell, readings being obtained directly in 
millivolts and fractions of a millivolt. Each division on the slide 
wire corresponds to 0'005 millivolt and is approximately 1 mm. 
long, so that by estimation readings can be obtained to one 
microvolt. 

An accumulator cell supplies the current to the main circuit, 
which includes the adjustable resistances R; and R2, two resistance 
coils, the graduated wire RsS, the resistance coils marked M VC, and 
The plugs Dı and Dg in this circuit 
enable ranges of 0—30, 30—60, or 60—0 millivolts to be obtained. 

The wire s8 is graduated so that the reading shown at anv 
point N on its length is equal to the potential difference between 
that point and a point M in the circuit, provided the fall «f 
potential in the main circuit is exactly 1 volt per 100 ohms circuit 
resistance ; by moving the slider N along the wire 8s the potential 
difference between M and N can be adjusted to correspond to the 
E.M.F.sS of different Weston normal cells. With the aid of a 
standard cell the resistance of the main potential circuit can be 
varied by means of R; and Rk, until the fall of potential in the 
main circuit is exactly 1 volt per 100 ohms circuit resistance. 

The coil My c is a continuous coil in 29 sections, each of which 
has a resistance of exactly] ohm. On the basis.of 1 volt per 
100 ohms the fall of potential in each section is thus 1 millivolt. 
Similarly, the resistance of the slide wire v v reing °12 ohm, the 
fall of potential alonge its length is 1'2 millivolts. Thus in the 


FIG. 3.—CAMBRIDGI 


THERMO-COUPLE POTENTIOMETER. 


portion of the circuit incinding the millivoit coils and the shar 
wire there is an available fall of potential of 30°2 millivolts. 
Therefore the E.M.F. of a thermo-coup!e, or other source of E.M.F. 
less than 30 millivolts in value, can be measured in millivolts giren 
by the reading on the millivolt coils M ve, and the fraction of ^ 
millivolt determined by the graduation on the slide wire. 

If it is desired to measure a potential difference between 30 and 
60 or 60 and 90 millivolts, the plugs Dı Dg must be moved into the 
positions corresponding to this range. | 

The double key K is designed so that the galvanometer can be 
put in circuit either with the standard cell or the unknown 
potential difference ; by pressing the contacts at ¢ the circuit of 
the cell is completed through the galvanometer, and by pressing 


the contacts at « the circuit of the source under teat is similarly 


completed. It is thus possible when measuring the unknown P.?. 
to test the accuracy of the fundamental adjustment for the 
standard cell without disturbing any of the connections ; it is also 


variable P.D. 


. possible by locking the contacts at .« to follow the variation of a 


Improved Finger-Contacts for Electrical Apparatus. 


— 


The usual way of making finger-contacts is to fix a carbon ' 


contact block rigidly in the free end of a spring finger, whose other 
end is securely held in a fastener. The requisite yieldiny 
pressure of the carbon block on a co-operating contact-piecc i- 
thus obtained by the resilience of the finger carrying the 
block. In practice these fingers may break, or else the block-end 
of the finger may bend up, causing bad connection, heating, ani 
arcing. Mr. G. S. HASLAM, of, Balmoral, Cranleigh Drive. 
Leigh-on-Sea, has sent us \particulars of a contact-finger which. 
he claims, is“unbreakable. the carbon block is carried on t'e 
\ 
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fre and of the finger. and is hinged to its support. The 
requisite pressare is obtained by a scparate steel spring bearing 
on the finger. A flexible copper connector bridges the hinge 
to ensure conductivity. 


Fic. 4.- -IMPROVED CONTACT FINGER. ‘ 


taken apart from the front of the rheostat and a new spring 
can be fitted im a few moments. They have been thoroughly 
tested, and have proved very satisfactory. The inventor has 
_s applied for letters patent. 


CORRESPONDENCE, 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Wiring with Tough Rubber Compound Cables. 


Your readers, after perusing the article contributed by 
Mr. W. Ellerd-Styles, A.M.I.K.E., and also the letter by 
“ Another Member of the E.A.C.,’’ on the above subject, may 
now be interested in the views of one with a wider per- 
spective. Any suggestion for improvements that will tend 
to increase the business of the supply undertakings, without 
unpairing the efficiency of the installation, will be- heartily 
welcomed by central-station engineers responsible for its 
development. It is very generous of your contributor to offer 
to instruct the supply authorities’ representatives, and no 
doubt there are many who will avail themselves of his 
venerosity—when there is some indication that he can do so. 

In advocating any system, one would think that the first 
essential is a varied experience to enable the advocate to 
discriminate where and how it could best be adopted to meet 
certain conditions, where other methods have failed. There 
may be several classes of work where it would be advan- 
tayeous to it; cannot these be specified? To suggest 
seriously that by its use a permanent waterproof system may 
be effected is trifling with the intelligence of your readers. 
especially when it is stated that this can be accomplished 
by the insertion of rubber washers in the nipples of switches, 
ke. 

‘* Another Member, &c.,’’ suggests ‘‘ that the best plan is 
to enclose it in short lengths of light steel conduit of ample 
size,” and also that a junction box of more substantial and 
better design, “‘ pgeferably fireproof,” be provided, for fixing 
under floors, &c. He has also heard that ‘'‘ where exposed to 
the sun’s influence .. . . the sheathing has been found to 
crack open in a very short time.” If this be true it is suff- 
cient justification for the attitude adopted by ‘‘ most of the 
insurance companies,” and more especially the -engineers 
tesponsible to the supply undertakings, who may be @xcused 


r 


These fingers, of which one is illustrated in fig. 4, are easily ` 
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if they conclude that the suggestion, to use this cable for all 
purposes, is a sort of ‘‘ curate’s egg ° counsel, prompted by 
the limitations of the ostrich’s vision. 

Without detracting from the inany advantages of this cable 
for the uses for which it was originally intended, it cannot 
be accepted as good practice to increase the bulk of the 
dielectric to replace the mechanical protection so often neces- 
sary throughout the widening field of electrical application. 
The best preservative for all cables is discrimination applied 
only by those who have acquired it in the field of experience. 


Consumers’ Engineer. 


This article, in vour issue of 27th ultimo, is very interest- 
ing, both from the ** wiring system ’’ and from the, switching 
points of view. 

The only fault we can find is the use of turn switches on 
some of the circuits. The superiority of the tumbler as com- 
pared with the turn method of actuation is so obvious that 
it is needless to explain it. And in the cases under notice 
tumbler switches are available which will do all that the turn 
switches accomplish. Z 

Passing by the fact that the American namer ‘‘ 2-point 
switch,” ‘'3-point switch,” are more or less meaningless,- 


l A. P. Lundberg & Sons. 
London, N., May 2nd, 1917. 
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Electric Vehicles. 


The letter published last week from Mr. Rowley would 
sem to indicate. that the electric vehicle is in an experi- 
mental stage, and that no thought has been given to any 
question of standardisation of its parts. 

The fact that this is not so cannot be too often stated, even 
if it is only to ensure that such men as Mr. Rowley shall 
not write to the Press on matters which they are evidently 
not familiar with, and thereby damage the free development 
of the electric vehicle. 

The battery for use in electric vehicles has been standardised 
now for over three years, both with regard to number of 
cells (i.e., charging voltage) and external dimensions. So far 
as capacity goes, this cannot be standardised, nor is it wanted, 
for the capacity is fixed by the load to be carried, and the 
class of work done, as well as by the mileage to be covered. 

The list given, in the publication of the Electric Vehicle 
Committee, of electric charging stations indicates that at least 
batteries can be charged at quite a number of central stations 
throughout the country, and, as the charging plug has been 
standardised for years, any ‘‘electric’’ can get attention for 
the asking at fixed and published rates. 

Mr. Rowley talks of his big car, and a tour from Avon- 
mouth to Newcastle; does he realise that ‘ electrics ” are not 
made for touring, and the conditions which he specifies ought 
not to occur at all, but that he should either travel by train, 
or, if he wishes to see the country, take a petrol touring car? 

His idea of the “‘electric’’ wants bringing up to date, and 
he could not do better than take a tour to Birmingham, 
Bradford, London, or any other big town, and learn what an 
“electric” is, and what it will do; he would probably be 
surprised to find that hundredseof ‘‘electrics’’ are in use, 
and that they can show operating costs which give neither 
the horse nor the petrol truck a ‘ look-in’’ for short hauls 
up to about 100 miles per day; above this figure, except under 
special conditions, the petrol van, or the railway, is the 
better means of transport. 

Semper Ipsi Este. 

Manchester, May 7th, 1917. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


\ ANNUAL REPORT. 


THE report of the Council, to be presented at the annual 
general meeting of the Institution on May- 17th, is printed in 


_ the Journal for April. It shows’ that the membership at April 


lst numbered 6,613, a net reduction of 63 on last year’s total; 
in addition, 26 candidates for Associate Membership have been 
approved by the Council during the vear, subject to their 
satisfying the examination regulations. Under the new 
Articles of Association 41 alien enemies have been removed 
from the list of members. Numerous military distinctions 
have been awarded to members during the year, including 
58 decorations and 108 mentions, and 39 members have lost 
their lives in the service of their country. 

The following premiums for papers have been awarded by 
the Council (value £10 each) :— 

Ayrton Premium: G. V. Twiss, ‘‘ High-tension Overhea‘l 
Transmission Lines.” a 

Fahie Premium: F. R. McBerty, ‘ Machine-switching 
Telephone Gear.” 

Paris Premium :_C. Vernier, ‘ Wayleaves.” 
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Extra Premium: F. Gill and W. W. Cook, * Principles 
Involved in Computing the Depreciation of Plant.” 

Extra Premium: S. P. Smith, ‘The Theory of Polyphase 
Armature Windings.” 

A number of sugested alterations in the Wiring Rules 
have been submitted for the consideration of the Comunittee, 
but at is not proposed to undertake a further general revision 
until after the war. In the meantime, a sub-committee has 
been appointed to collect evidence with regard to the use of 
lead-covered conductors for house wiring. A committee was 
appointed last May, under the chairmanship of Mr. C. H. 
Wordingham, to draw up regulations for electrical installa- 
tions on ships other than warships, and the regulations will 
be published in the course of a few months. The Standard 
Specification for Street Lighting will also be published 
shortly, as a majority report of the special committee ap- 
pointed for this purpose. 

The research on the heating of buried cables has continued, 
the expenditure during 196 being £960, of which £540 was 
provided by the Government Department for Scientific and 
Industrial Research. Tests on insulating oils are-also in pro- 
gress, the outlay having been £356, of which £250 was pro- 
vided by the Research Department. Schemes of research 
have been prepared in respect of various insulating mate- 
rials, with a view to drawing up standard specifications: the 
B.E.A.M.A. will collaborate in this research, dealing mainly 
with its industrial aspect, while the Institution will carry 
out the scientific part of the work. The Committee on Elec- 
tricity Supply has held six meetings, and has kept in close 
touch with the Joint Committee appointed by the I.M.E.A. 
and the I.A.E.P.C. The Institution Committee has arrived 
at a decision with regard to the adoption of standard fre- 
quencies for certain large areas, and is considering the volt- 
ages that should be recommended for transmission and dis- 
tribution, and the question of obtaining reasonable facilities 
for wayleaves. The Committee has been awaiting the publi- 
cation of the report of the Electrical Trades Committee of 
the Board of Trade, with a view to working along the lines 
which the report is expected to indicate, but when the report 
will appear is uncertain, especially in view of the recent 
appointment of an Electric Power Supply Committee by the 
Board of Trade, and it 1s considered likely that some time 
will elapse before definite recommendations can be made by 
the I.E.E. Committee. : 

The number of members serving, or having served, in the 
Forces since the outbreak of war is 1,671. l 
the President, at the request -of the Authorities, nominated a 
number of electrical engineers for commissions as Lieutenants, 
R.N.V.R., for electrical duties on battleships and as equip- 
ment officers in the Royal Flying Corps. The classes which 
have been in progress at the Northampton Polytechnic Insti- 
tute since June last year have been attended by 111 disabled 
sailors and soldiers, of whom 9L have been placed in situa- 
tions and 96 approved for employment. Over %30 applica- 
tions for men were received from emplovers. The Commit- 
tees of local Sections are co-operating, and men are under 
instruction in Manchester, while progress has been made at 
Birmingham, Leeds, and Neweastle. On the invitation of 
the Ministry of Labour, the Council has appointed a special 
committee to assist in carrying out an investigation with 
regard to openings in the electrical engineering industry for 
disabled fighting men. 

The issue of a memorandum by the Reserved Occupations 
Committee with regard to substitution in electrical generat- 
ing stations led the Council to'point out the risk to the 
nation that would be involved bv failure to maintain the 
supply of electricity through the skilled operating staff being 
reduced below a safe limit, and the Committee invited the 
Council to organise a deputation of representatives of supply 
undertakings to discuss the position with it. The deputation, 
consisting of 14 members, on March 25th was introduced by 
Mr. C. P. Sparks, and drew attention to the small amount 
of labour employed by supply undertakings compared with 
the number of einplovés working in factories depending upon 
electric power supplied by them, as well as the economy of 
fuel effected by the use of electrie power. The Chairman of 
the Committee stated that although some of the undertakings 
night have done all that was possible, the Committee wished 
to bring all into line, and requested the deputation to con- 
sider what additional classes could be replaced) by women, 
to ascertain to what extent substitution had been made, and 
to be prepared to attend another conference in three months. 

The accounts show an excess of income over expenditure 
of £3,777, compared with £1,847 in 1915. Mortgages, re- 
duced by £772. stood at £32,719. The Life Compositions 
Fund stood at £5,257.) The assets were valued (less deprecia- 
tion) at £420,799, and the liabilities at £42,610, leaving a 
balance to the good of £78,189, an improvement of £4,454. 


Electric Zinc.—Mr. Hughes, the Commonwealth Prime 
Minister, states that the electrolytic spelter works at Hobart will 
eost # 1.000.000, Great Britain lending half. There will be suth- 
cient zinc concentrates retained im Australia to keep the works 
employed at full pressure. — he Times, 


During last vear | 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED). 

Compiled expressly for this journal by Messrs. W. P. Tuomesos & 6. 
lection) Patent Agema, 28), Hivh Holborn, London, W.C.. and st 
Liverpool and Br idloed. 

9,644. Lanterns or casings for ineandeseent electric tamps.” | Waring 

EX CINERKING Co, & H. T. Waikinsox, April 23rd. 

5.663. Dyname-eleetrie machines.” C, L. Brespen & H. Leeas. Amil 
23rd. 
5,633. " Magnetometer for measuring weob magnetice Belds.  Varenre vs 

Cres, J L. Aprl 23rd. . 

5.706. "© Sparking plugs.“ T. F. Bertey & H. Coxos., April 24th. 

5738. © Wireless signalling sistems. Bretisn THosson-Houstoxr Co. anp 
Girer Becak Co, April 24th. 

507s. © Heating elements for cleetrie radiators, &c. OF Barhate. Apre 
24th. 

3,788. ‘Reflectors for electrice flushlamps, band Lanterns, parket lamps. 

&e" OW. D. Fox. April 25th. 

5.801.‘ Electric light fittings.” B. Tnomas & E. Tuomas. Apri) Dith. 


5,8W. “ Apparatus for detecting and magnifying minute clectric impulses.” 
T. Hogvey. April 25th. 

S,R11. * Dynamos.® W. KINGSLAND. 
* 5,815. “ Switch s for miners’ clectric lamps.” 
AND Son. April 2oth. 

5.825. * Centrifugally-actuated short-circuiting devices. British Westixc- 
House Evectkic & MANUFACTURING Co. April 25th. (U.S.A., May 3rd, 2916; 


April th. 
WwW. H. Davis anp J. Davis 


5,443. °° Mayneto-electric machines. T. H. Cceatunro & F. Seurk. Aprii 
25th. i 
5.973. “ Arrangement and construction of aerial propellers for driving 


dynamos, &c., on aircraft.” A. H. NīaRrk. April 2th. 


5,888. Means for cleaning sparking plugs of internal-combustion engis, 
&c."" J. H. Anprew. April 26th. 

5,941. ° Electric switches.” H. B. Burner. April 27th. 

5,984. ‘Electric lamps for projection apparatus.” British THONMsGs- 
Houston Co. (Gen ral Electric Co. U.S.A). April 27th, 

5,993.“ Electromagnetic detecting or indicating apparatus. F. W. Debo. 
April 27th. 

6,019. * Section insulator for overh-ad electrical equipment." H. Burios 


AND J. Wueran. April 28th. 


6,023. © Electrophones.” S. M. Hyman & Stroz Exvectrornons CO. Apri! 
2&th. 

6,036. “ Electric multiple switches." E. A. Larpcaw. April 38th. 

6,046. “ Plates, slabs, &c.. for electric insulation." P. J. Pyaus. Apn) 
28th. . 

6,050. “ Electrical arrangements for facilitating starting of internal-cum- 


bustion engines.” J. W. T. Caper & C. Percy. April 26th. 


PUBLISHED SPECIFICATIONS. 


1916. 


The numb rs in parentheses are those under which the specifi tion will 
be printed and abridged, and oll subsequent: proceedings wil be taken, 


Drirosit1ion or Zinc ow Merturi 


4,780, Process ror tHe Erectrorytic 
Scrraces. P. Marino. March 31st, 1916. (105,255.) 

$8527. E CTROMAGNETICALLY-OPERAD Switch. A. P. Turnbull. April ist. 
1916. (103.257) 

5.325. SewpsciosĘvrne Terrenose Excuse Systems. Western Eletric 
Co., G. Dokin & BL, Polinkowsky. April Llith, 1916. (105,266.) 

A873. INrRRCOMMEO NIE UTION Te cedose Systems. J. W. Dunge. Apri} 
Doth, WE. 105,272.) 3 

8,334. DETONATORS OR Fuses FOR US. WITH GRENADES, SHFLLS, MINES, OR 
THE LIKE, anD ENpcostives GbxerRury., OF. S. Denison. June 13th, 1916. 
(105,283.) 

8.453. GiasseworKING Macimses. ó British) Thomson-Houston Co. (General 
Electric Con U.S.A J. June loth, I916. (105,285.) 

B551. Mrans FOR SECURING Grobes, SHADES, REFLECTORS, AND THE LIKE 
ox Erecek aso otuek Lases. J. Cook & J. Clegg. June Irth, 1915. 
(105,258.) 

8,736. Evectaic Switenes. T. P. Casotti. June ist, 1916. (105,291.) 

9608. Merrion OF AND APPARMIS FOR Evactarixnc THE BULBS OF FLECTRIC 


AND OTHER Guas Vessens. Deutsche Gasgluhheht Akt 


1915. C0121.) 


ThcaNpiscenr LAMPs 


Ges, (Auerves). September 27th, 

16,144. Cosstrection oF MacNeTto-RLectRIC Macnines. G. F. Cooke. Nov- 
ember LOth, 1916. 1105,310.) 

77,206. Evretrig CIRCUIT [NTERRUPIING SYSTEMS. British Westingheuss 


Electric & Manufacturing: Co. (Westinghouse Electric & Marnulacturing Co., 
ULS.A.). November 30th, 1916. (105,314.) 

18.553. Evectroryrnic Propection of OXYGEN axbo HYDROGEN. 
bert. December 29th, 1915. (162,974.) 


G. F. Jau- 


Technical Study. — According to the Birminyham Daiiy 
Post, an interesting experiment is being made by the Austin Motor 
Co. by the formation of a technical society at the works, having as 
its objest the promotion of the study of enyzineerjng and other 
branches of applied science. and to provide a means for the inter- 
change of ideas and information between its members. It is 
proposed to hold frequent meetings. at which papers of special 
interest will be read and discussed. and lectures illustrated by the 
works lantern and kinematograph will also be arranged for. 


Engineering Organisation.— Empire Trude Noles says 
that a further stage in the formation of plans for the furtherance 
of British engineering interests after the war is marked by the 
decision of tht British Engineers’ Association to affiliate to the 
British Empire Producers’ Organisation, which has strong con- 
nections amongst associated industries of the Dominions and 
Colonies. The alliance between the great Oversea prodncers and 
the British engineering manufacturers is stated to possess reciprocal 
advantaays. 
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WAYLEAVES. 


THE statement which we publish elsewhere in this 
issue, emanating from Mr. W. A. Chamen in his 
official capacity as Chairman of the Joint Committee 
of the I.M.E.A. and the I.A.E.P.C., is of excep- 
tional interest and importance. It will be observed 
that the Committee proposes to introduce a Bill at 
the first opportunity, which, amongst other provi- 
sions, is intended to secure compulsory powers 
of overhead or underground 
across private property with or with- 
out the consent of the owners, subject to 
the issue of a certificate by the Board of 
Trade declaring the construction of such lines to be 
desirable on the ground of public utility. Owners 
desiring to oppose the grant of the certificate will 
be given one month in which to lodge their objec- 
tions, after which the. Board may issue or withhold 
the certificate with or without a local inquiry. The 
right of the owner to compensation, agreed upon or 
determined by arbitration, is conserved, and the 
appointment by the Board of Trade of an arbitrator 

‘sitting continuously ” to settle such questions 
is provided for; the possible establishment by Par- 
liament of a new authority to take over from the 
Board the handling of wayleaves and other matters 


cables 


‘is foreseen, but would be dealt with in the Act 


appointing such new body. 

The right of veto at prestit possessed by the local 
authority is also to be modified, in a separate 
clause, which limits the veto to electric lines along 
or across a street, and, further, enables the, Board 
of Trade to override it if consent is unreasonably 
withheld, a not uncommon: occurrence. 

It was suggested in the course of the discussion 
on Mr. Vernier’s paper that a short Bill should be 
introduced conferring upon electricity supply autho- 
rities powers similar to or identical with’ those 
secured by the Post Office last year; not only the 
author, but also other speakers, doubted the possi- 


. bility of inducing Parliament to deal with the matter 


effectively during the war. However, the Joint 
Committee shows a commendable optimism in 
bringing forward proposals which appear to cover 
the whole question, and ‘intends, in the fighting 
spirit that is required if progress is to be made, to 
press on with them as quickly as possible. There 
is the ‘‘ will to victory”! We congratulate the 
Committee on this evidence of well-directed energy; 
the draft clauses appear to cover all requirements, 
so far as can be foreseen, and we trust that success 
will attend the ‘efforts of the promoters to.place 


‘then: on the Statute Book as soon as possible. 


Our only regret is that Mr. Chamen's communica- 
tion was not presented during the discussion on 
Mr. C. Vernier’s paper, in’ which he so admirably 
set forth the case for compulsory wayleaves before 
the Institution of Electrical Engineers. The unani- 
mous endorsement which was accorded to his views 
in the discussion whith followed, and the timelv 
action of the Joint Committee, give good grounds 
for hoping that at last something will be done tce- 
wards the removal of the chief obstacle, the off- 
spring of greed and ignorance, which has so-long 
hindered the development of electricity supply in 


the rural districts of this *country. Many of 
H. ALABASTER, GATEHOUSE & KEMPE, the more enlightened of our landowners have 
4, Ludgate Hill, London, E.C. 4. learnt to realise that their_ land. is held in 
t533] 
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trust for the public weal, and.that to treat it as 
a chattel over which they exercise sovereign rights 
is to betray the trust reposed in them. Unfortu- 
nately, however, the laws by which we’ are 
governed were cast.in the feudal mould, and it is 
still within the power of any selfish landowner 
absolutely to forbid the erection of electric lines 
across his land, or to compel the payment of extor- 
tionate fees for the concession, with the result that 
some other member of the community must either 
pay more for a supply of electrical energy or go 
without, in either case suffering material injury at 
the hands of the despotic owner. What is demanded 
is not in any way oppressive to the land- 


owner: it is only the right of access to other pro-_ 


perty across his fields, subject to the payment of a 
fair rate of compensation for the privilege, a prin- 
ciple which has been recognised by Parliament in 
connection with some other public services, and 
which is implicitly included in the principle under- 
lving many Acts of Parliament, that all lands and 
goods, and even the person of the citizen, are ulti- 
mately owned by and at the disposal of the State. 
In the period of commercial stress which will in- 
evitably follow the war, our industries cannot en- 
dure the handicap to which they will be subjected 
if a cheap supply of electricity is not at their dis- 
posal; and if that cheap supply is to be made avail- 
able, one of the most important factors in bringing 
it to pass will be the coupling up of neighbouring 
generating stations, in order to economise fuel, 
plant, and labour. Further, our farmers must be 
supplied with cheap power, which can only be 
accomplished by carrying the lines overhead and 
across country. The securing of facilities to run 
overhead lines wherever they may be necessary is 
therefore one of the most urgent conditions that 
must be fulfilled to assist in the maintenance of our 
industrial supremacy and the provision of remunera- 
tive employment for-our millions of workpeople. 
Public opinion in these times is pliable, and can be 
moulded as never before; our Government is more 
nearly wide awake than any of its predecessors 
within the past half-century, and the grant to the 
Post Office of powers similar to those sought by 
the electricity supply industry constitutes a useful 
precedent. It remains only for words to be fol- 
lowed, as Mr. Williams put it, by action. . It is up 
to the Institution of Electrical Engineers, the In- 
corporated Municipal Electrical Association, the 
Associated Power Companies, and other bodies 
concerned, such as the British Electrical and Allied 
Manufacturers’ Association, &c., to come together 
and agree to bring their united weight to bear, in 
order to induce Parliament to grant the necessary 
aa with the least possible delay. Already the 
oard of Trade has taken definite and positive steps 
towards the development of cheap electricity sup- 
ply, and without doubt this department could be 
depended upon as an invaluable ally. We hope that 
the leaders of the industry will lose no time in devis- 
ing means to exert the utmost possible pressure 


upon.Parliament to secure this long-needed reform. 


WHEN the Minister of Munitions 

The Complete and the Director of National Ser- 
Union. vice received the important deputa- 

; tion of manufacturing industries in 
March (see Erec. Rev., May 4th, p. 486), it was 
stated that some of the difficulties of manufacturers 
had been greater than perhaps they would have 
been had the employers been sufficiently organised. 
It seemed that in its dealings with organised Labour 
nesotiations had sometimes been more easily con- 
ducted because of representative Union commit- 
tees being able to advise -Government depart- 
ments concerning various questions affecting 
Labour. The difficulties of conducting negotiations 


with Labour have, however, been great, and at 
times not followed by success, as, unfortunately, 
we have had evidence during the past fortnight. 
For a long time past when such problems have been 
under discussidn it had been widely recognised that 
in order to ensure satisfactory conduct’ of nego- 
tiations both sides must be equally well organised. 
but it has again been proved to demonstration, with 
the sad consequence that the production of muni- 
tions has been interfered with, that even unions and 
organisations fail us unless there is cohesion in 
their ranks. Mr. Hodge, the Minister of Labour, 
in moving the second reading of the Trade Union 
(Amalgamation) Bill, on Monday last, expressed the 
belief that if there had been such a measure as this 
on the Statute Book earlier, a great deal of trouble 
would have been saved during the war. Lord 
Henry Bentinck, M.P., deals in a letter to the Times 
(May 16th) with what he describes as the causes of 
the present engineering labour trouble. He con- 
siders that it is born of two causes: first, tactless 
and clumsy handling of Labour by the Government: 
secondly, a deep-seated discontent continually 
aggravated by meastires of coercion and by dver- 
work. Mr. Hodge showed that Government 
Departments knew how difficult it was to deal 
with trades which had many separate untons to re- 
present their interests. As matters stood, it was. 
almost impossible for crafts to join together be- 
cause the law required the support of a two-thirds 
majority of members before amalgamation could be 
effected. He instanced a particular industry in 
which there were no fewer than nine unions all 
‘catering for the same class of worker, with the 

. result that nine arbitration cases had had to be lis- 
tened to where, with complete organisation, one 
would have sufficed, for the ultimate award was 
practically the same in all cases. Delays naturally 
followed, and delays cause friction, and a little 
friction in a number of places may easily. spread 
until comparatively small demands or grievances 
may involve armies of workers. The Bill was read 
a third time on Tuesday, Mr. Hodge accepting 
slight amendments as to the strength of vote and 
ballot required in order to effect amalgamation. In 
the iron and steel trades, he mentioned, there was 
a general agreement in favour of amalgamation, and 
the masters also favoured it. After the war there 

e would be a great revival of those trades, and any 
points in dispute between Capital and Labour could 
be more easily handled if there were only a few 
unions instead of the present 15. It may be thought 
by some that strong Labour organisations may have 
great power for evil, when they are quite united in 
spirit and in demands, but it is to obviate some of 
the possibilities of evil that follow from their dis- 
organised state that the new Bill is introduced. We 
have long supported the view that our manufactur- 
ing organisation must be as efficient and representa- 
tive as we can make it, so that it may deal authorita- 
tively with the changirig aspects of industrial situa- 
tions, and may assist the Government of the day. 
But we also fully agree with Mr.. Hodge that 
when the great problems of demobilisation and re- 
construction have to be dealt with it will be un- 
doubtedly in the interests of workmen, as well as 
of employers, that they should meet in large units. 
The sentiment of the manufacturer has undergone 
a change in recent years, and to-day, speaking 
generally, he would far rather deal with the men’s 
organisations than with scattered groups of 
workers. The day has passed, we believe for ever. 
when recognition of Unions can be refused without 
discussion. The experiences of the coming years 
will show how far the Trade Union (Amalgamation) 
Bill, which to-day seems in theory to be a most 
desirable and even necessary measure, will justify 
itself by securing complete unity in Labour’s ranks 
and a loyalty to leaders among the members of 
individual Unions, 
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ELECTRIC WINDING 
AT VICTORIA COLLIERY, EBBW VALE. 


Owrne to the very large area of the coal workings, the Ebbw 
Vale Steel, Iron and Coal Co., Ltd., proprietors of this and 
other mines in Monmouthshire, recently decided to enlarge 


THRGE-PHASE WINDER AND DRIVER'S PLATFORM, VICTORIA COLLIERY, EBBW VALE. 


an old shaft at their Victoria Colliery, taking for this 
purpose the old “ No. 5,” and widening it to 18 ft. diameter 
clear and 20 ft. towards the bank opening. An entirely 
new electrical winder and operating plant whs arranged for, 


not only with a view to dealing more efficiently with the- 


fed by a motor-driven compressor. 


The wind at the new (or enlarged) opening is by single- 
deck cage, with two trams to the deck, "the winder being 
rated to deal with a net unbalanced load of three tons of 
coal, with an output of 240 tons per hour, from a depth of - 
564 ft. A rope drum of cylindro-conical type has been 
adopte 1 as most economical in practice, the diameters being 
8 ft. on the small end and 18 ft. on the large part. 
| The winding motor is of A.I.F. West- 

inghouse. A.C. type, 400 B.H.P. continuous 
rating, designed for a maximum full 
load speed of 360 R.P.M., and drives the 
drum through a Citroen speed reduction 
gear with a ratio of 8°6 to 1, an oil- 
tight gear case being fitted. Specially 
built for winding service, the motor is so 
designed as to be capable of with-standing 
heavy overload peaks, Here the electric 
winder possesses very marked advantages 
over the steam winder, for the latter, 
when faced with serious overloading, 
simply would not start, or, even if 
sufficient boiler pressure were available, 
would be very materially reduced in rate 
of acceleration. The motor is fitted with 
two bracket bearings, and, in addition, 
a third pedest@l-bearing accommodating 
the journal for the driving-pinion shaft. 
Renewable treads are fitted to the 
brake paths, while the drum is carried 
upon a powerful shaft, this, in accord- 
ance with the requirements of the Mines 
Act, being bored throughout its length. 
The post-type brakes are weight-operated 
and regulated by means of an 8} x 12 in. air-brake engine, 
An auxiliary trans- 
former is installed, in order to supply the power for the 
compressor and controller-pump motors, also the emergency 
brake solenoid. It should here be noted that, in this case, 


THREE-PHASE WINDING PLANT, AIR COMPRESSORS, &C., VICTORIA COLLIERY, EBBW VALF, 


valuable Black Vein and Gwarycae seams, but also on 
account of the fine source of power available at the com- 


pany’s Victoria Works, with its near-by power house. Since . 
the completion of this shaft, with its substantially designed . 


45-ft.. headframe with 15-ft. sheaves, the old “No. 1” 
steam-driven shaft equipment has become a secondary outlet. 


the compressor is started and stopped automatically by 
means of an air governor switch, so that the receiver — 
pressure is maintained. within the proper working limits, . 
The control apparatus for the rotor is of the Westinghouse 
liquid-resistance type, regulation being, effected: by the 
following means :;—The, apparatus (consists of two tanks, 
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REVIEW. 


mounted one above the other, a small motor circulating 
pump, an oil-immersed main reversing switch, also a main 
cmergency switch for use if required. 
are three fixed electrodes and a movable sluice gate, the 
electrodes being connected with the main rotor slip ringe. 
The supply of resistance liquid is contained within the 
lower tank, in which are fitted coiled pipes through which 
cooling water is circulated. A small motor-driven pump 
near the tanks lifts the resistance liquid to the upper 
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VICTORIA COLLIERY. 


tank, whence it returns to the lower one over the sluice 
gate, which reaches its lowest position when the driver's 
operating lever is at “off.” Movement of this lever 
throws the main reversing switch on the motor circuit in 
one or other direction (according to drum rotation), and 
raiges the sluice gate. The latter in turn causes the level 
of jiquid in the upper tank to rise, consequently decreasing 
the resistance between slip-rings. The gate may be left in 
any position, or immediately thrown to the highest point, 
this depending upon manipulation of the operating lever. 
As, however, the liquid obviously cannot follow the gate- 
raising operation quicker than the pump can raise the liquid 


In the upper tank | 
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_ VIEWS SHOWING GENERAL ABRANGEMENT OF ELECTRIC WINDING PLANT, 


- 


to the higher level, a certain maximum motor acceleration 
(due to rate of decrease of rotor circuit resistance) cannot 
be exceeded, although lower accelerations may be obtainable. 
The amount of maximum acceleration is easily adjustable 
by means of a stop-valve in the pump delivery pipe. 

In addition to the auxiliary action of the eontroller 
pump. and as a further precaution against possible mis- 
iandling of the winding gear, the well-known Westing- 
house overspeed device is fitted, which not only limits 
the maximum winding speed, but also 
prevents excessively quick accelera- 


N 

| N l man Y tion. 
N SIN ja N , A small D.c. generator, driven from 
\ | J Syr! N the motor shaft, maintains a constant 
LLX N current through a. tripping relay so 


long as its voltage rises only in pro- 
portion to the amount of resistance 
switched into the circuit during ac- 
celeration, and also provided that after 
acceleration ita speed does not exceed 
the designed speed. Should at any 
time the current limit be exceeded, the 
no-volt coil circuit of the main oil 
switch is broken, thug causing the 
brakes to operate and bring the winder 
to rest. The main control switch 
pillar is mounted on the driver's plat- 
form, and fitted with an automatic oil 
switch having overload and no-volt 
trips. There is also fitted a mechanical 
trip, this being connected by means of 
rods to the overwind tappets on the 
depth indicator, so that in the event of 
an overwind the plant is shut down, and 
automatic braking also effected. By 
the foregoing, it will be seen that 
both control and safety devices are 
amply provided for. The current avail- 
able is supplied at 2,000 to 2,200 
volte, three-phase, 50 cycles, and iron- 
clad switchgear is fitted throughont 
the installation. 

This interesting winding plant was 
installed by the British Westinghouse 
Ekctric and Manufacturing Co., Ltd., 
the sub-contractors for the mechanical 
parts being Messrs: Douglas & Grant, 
Ltd., Kirkcaldy, and the installation 
being supervised by Mr. Walter Dixon, 
of Glasgow, consulting engineer to the 
colliery company. We also learn that 
« arrangements are being made for the 

installation of two Sulzer- Westinghouse 
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100,000 gallons per hour, which 
will replace the Cornish pumps now 
used for the three working levels, the 
intention being to equip a general 
pumping station which will deal with 
the whole area (some 1,700 acres) of 
this portion of the Ebbw Vale Co.'s 
property. f 

For the drawing showing the 
arrangement of the winding plant we 
are indebted to the Jron and Coal 
Trades Renew, which journal mentions 
that three-phase 50-cycle energy 1s 
supplied to the plant from the Victoria 
Works power station at 2,200 volta by overhead mains, and 
that all the large surface motors are operated at this 
pressure, while underground and small surface motors are 
supplied with 500-volt current and the lighting circuits 
with 110-volt direct current. 

The two main haulages below ground are driven, one by 
a 150-H.P. motor and the other by-a compressed-air engine, 
two electrically-driven Belliss. compressors being installed 
alongside the electric winding engine to give the necessary 
air supply to the pit. A new electrically-driven Sirocco 
ventilating plant capable of exhausting 175,000 cb, ft. 
of air per minute is also/a feature of the installation. 


pumps, each capable of delivering - 
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“ MAKING DO.” 
: < By sb P. B.” 


THERE is so much that a poor contractor cannot get 
nowadays, in these hard times of war-affected industries, 
that he is often hard put to it to make do with the 
unaccustomed materials upon which he is able to lay his 
-hand as substitutes. He is forbidden to use some things, 
aud others are unobtainable, or only obtainable in small 
quantities at exorbitant prices and after month-long delays. 

On the other hand, his. activities are restricted too, and 
such work as he gets is for munition or “ essential ” 
factories (which bring priority certificates in their train to 
vase the troubles they cannot remove), or for maintenance 
work and small alterations. : 

Now, most means of “ making do” are atavistic— 
reversions to early practices of half-forgotten electrical 
pioneering. The appeal from the Cable Makers’ Association 
to use single wires in place of three and seven-stranded 


1, Winder motor; 2, Winder drum; 3, Stator cable; 4, Rotor cable; 5, Controller cable ; 6, Incoming cable ; 7, Trifurcating 
box ; B, Disconnecting plugs ; 9, Neutral point box; 10, Main oil switch; 11, Auxilia 
18, Three-pole knife switch ; 14, Two-pole knife switch ; 15, an BP pa trip switch ; 16, Afr pressure trip switch ; iron 
ndicating wattmeter ; 21, Integrating watt-meter ; 
'22, Power factor indicator; 28, Time switch; 24, H.T. bus-bars; $5, L.T., bus-bars; 26, No-volt coil; 27, Overload coil; 
6; 31, Shunt; 32, Shunt transformer; 83, Series transformer; 34, Current 
transformer; 85, Isolating plugs; 86, Earth; 87, Air governor switch; 88, 

mpressor motos; 42, Liquid controller; 48, Liquid controller pump; 44, Liquid controller 
valve; 46, iach Pa water valve ; 47, Overspeed generator; 48, Overspeed 
ble speed awitch ; 51, Resistances; 52, Depth indicator ; 

indicator drive ; 54, Rheostat faceplate; 55, Instrument arm; 56, Limit switch ; 57, Depth indicator pointer. 


17, Solenoid operated switch ; 18, Ammeter; 19, Voltmeter; 20 
28, Relay; 29, Solenqid three-phase; 30, Fuse 
40, Illuminating lamps; 41, 


pump motor ; 45, Pump regulati 
drive; 49, Overspeed field reversing switch ; 50, V 


Key DIAGRAM OF ELECTRIC WINDER CONNECTIONS (see facing page). 


cable is a case in point. In other cases, too, he may find 
help by looking backwards; but let none forget that, 
however necessary such makeshift ways and means are 
to-day, they are not the best, and therefore can and must 
‚be only temporary expedients for the period of the war. 
After using steel conduits for two and a half decades, he 
is told that steel has more important uses than conduit 
construction, and he must ration his consumption ; he falls 
hack with happy memories on the wood casing and capping 
that he found so adaptable and infinite-testable (in the dry) 


in his apprentice days, only to be told that timber is scarce © 


and cargo space more needed for other things ; he must 
curb his appetite for wood. But if he cannot enclose he 
can cleat; if dry wood helped his teats, dry air will help 
more. Wires strained between ihsulators, cleats or other 
types, are unsightly but effective ? the danger of damage is 
all patent to the passer-by, and go the risk is discounted ; 
the work is cheap and quickly fixed, and low-insulation 
Wire is quite good. Many an early installation worked for 
years, at high voltage too, with cotton-covered (and even 
bare) wires nat only cleated, but in some cases clipped 


e. 


tight to the roof purlins and rafters; and bare wires in 


‘teak casing were not unknown. We are not likely to return 


to that stage, but porcelain-cleated work is common enough, 
and if glazed porcelain is difficult to procure we can turn 


_ to wood, slate, or marble. 


For larger cables, which would ordinarily be drawn into 
steam or gas barrel, say from 2 in. to 5 in. diameter, there 
is cast-iron pipe to fall back on—flanged, spigot and socket, 
or Richardson’s “ P.R.J.,” such as heating engineers use. 
For suspended work the flanged type has undoubted advan- 
tages, but the spigot and faucet holds its own under- 
ground, with joints lead-caulked for watertight work, or 
run in with cement if the cables themselves be lead- 
covered. Steel-tape armouring can be avoided in, this 
manner, besides the large sizes of screwed tubing, which 
are, of course, themselves mild steel. A further very useful 
container for big cables, when it is not necessary to keep 
them absolutely watertight, is the cast-iron troughing with 
removable cast cover, of which one sees so many miles 


_ along the lines of London’s electrified railways. 


The use of copper 
and brass being re- 
stricted by request. 
these will naturally be 
replaced by iron in the 
case of wood screws, 
even in situations 
where the latter would 
be objected to norm- 
ally, either from their 
discolouring the paint- 
work or eventually 
rusting. We can think 
about beauty again ` 
later ou. 
Another return to 
almost pre-historic 
methods is the sub- 
stitution of iron for 
copper in lightning- 
conductor work. We 
are not so short of the 
softer metal that there 
is any move in the 
direction of pulling 
down old-established 
conductors or digging 
up earth-plates to melt 
for other’ purposes : 
_ but iron strip, iron 

collecting-points, and 
earth-plates or 
rods are all installed 
to-day as they were in 
the time of Faraday. 
It is a more cumber- 
some material to work 
with, stiffer for equal 
| size, aud bulkier for 
equal conductivity, but it will safeguard effectually for a time, 
and its principal danger is that the condition of points and 
plates and joints may not be examined and’ attended to in 
some future year of peace, and so lightning danger be 
increased instead of decreased. We must look to the needs 
of the moment, however, and if posterity should neglect to 
guard itself by due attention to maintenance details, it will 
be over its own head that the sword will hang. 

For the sake of economising in accessories, it is now 
advisable to light buildings, as far as possible, by a smali 
number of large candle-power lamps in preference to a 
large number of smaller lamps, even in cases where such a 
course departs from the best illuminating engineering 
standards. . By so doing, economy in fittings, in lamps, and 
in labour will be effected, and the last will be considered 
far from the least of the three items. In a similar way, the 
grouping’ of a number of lamps on one switch, where this 
can be done without much increasing the length of wiring, 
is desirable ; should it lead to increased current consump- 
tion (which it quite possibly>will not, /for most people 
entering a large roomiwitho several switches grouped at the 
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door will switch on the whole lot), the cost of this, between 
now and the declaration of peace, is not likely to equal the 
saving on first cost. P 

-~ At the same time a reduction in current consumption is 
to be striven for whilst the difficulties in obtaining fuel are 


so great, and therefore the most efficient of lampes and | 


apparatus should be installed when obtainable. Consumption 
has, fortunately, been: much curtailed in the. lighting 
department, owing to the police restrictions after the air 
raids, and the adoption of “ daylight saving ” in the summer 
time ; otherwise, increasing demands for power purposes, 
synchronising with shortage of colliers and difficulties of 
transport, would have produced an even more serious 
situation. Not only coal, but other forms of fuel also are 
hard to obtain, and the contractor will think sorrowfully of 
certain country customers of his who paid in good, rich 
gold for sundry small generating sets driven, on his recom- 
mendation, by that now-forbidden luxury, petrol. In the 
case of fuel shortage, however, instead of looking backward 
to wood in place of coal, or water and wind to supply a 
more direct energy, we must look forward: not to large 
schemes of tide-driven or sun-driven dynamos which would 
take years to develop (we have no years to spare for that 
now), nor even to the utilisation of our moorland peat-beds, 
bnt to the linking-up of power stations and the elimination 
of the inefficient small and isolated plant. This is no 
“ making do ” with something worse for the time ; it is the 
times making us do something better for the time to come. 

To return to smaller things: some reversion to the 
“ tree” system of wiring seems permissible at a time like 
this, for there is not the slightest doubt that it is very 
economical in the length of wire required. In steel-conduit 
work it is, of course, very difficult of application ; but in 
the case of wood-casing or cleated wiring, many yards run 
of wire can usually be saved by tapping extra lights on to 
adjacent mains instead of carrying the leads back to distant 
distribution boards or looping-in points. By this means 
many short ends of wire, otherwise mere scrap, may be 
brought into useful service, especially for the small addi- 
tions and alterations needed in ordinary maintenance work. 
The shorter pieces may be useful for tee-ing off mains, the 
larger ones for splicing into more useable lengths. If solder 
is scarce for this work (but it is hardly 
as had as all that), it will be necessary 
to fall back on clamp connections : 
even in «bsolutely temporary jobs (so 
many temporary jobs become semi- 
permanent that they are danger-hreeders) 
the dry joint is possible. The fire- 
insurance inspector, the supply authority 
engineer—these cannot be ignored ; but 
if consulted beforehand, and with th: 
case placed before them reasonably, 
there will be but few who will not 
stretch a point in the emergency. But 
—no return to early methods without 
carly safeguards: if the tree system, 
then the local fuse; the one withont 
the other is unthinkable. 

The obsolescence: of the arc lamp 
before the war prevented the upset that 
would have occurred a few years earlier. 
owing to carbons being almost unob- 
tainable in the first few months, but 
this trouble is now almost forgotten. 

Another wire-saving device, now but little used, is that 
of the earth-return. There is no suggestion of a return to 
early practice in lighting work here, such as existed in 
utilising the stem of an electrolier or the ironwork of a 
ship in the primitive ages, but for bell work and telephone 
work there are many places where its adoption would be 
economical. 


Simplicity in lamp fittings is imperative for the time, 


and the batten-holder presents this feature in- excelsis. 
Failing that hermaphroditic combination of ceiling-rose 
and lampholder, some type of plain conduit, straight or 
bent on the job, is desirable; and in this conneetion the 


need for a stock lampholder, suitable for screwing direct on- 
to 4-in. conduit without the use of a reducing connector, is 


much felt. 
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There are many instances of “ making do” which will 
occur to all—the use of metal shades in place of opal, of 
painted metal in place of enamelled ones, the painting 
instead of galvanising of other metal, the substitution of 
women for men (the electricienne bas arrived, not only in 
the office, the showroom, and the battery-charging station, ° 
but in the realms of the wireman too). In some cases we 
are delighted with the new-order of things, in others we 
just make them do for the time, and hope for the end of 
the time to come quickly. This way or that, by one means 
or another, we have gone on, we do go on, and we have 
every intention of going on till we can pick.and choose once 
more and strive in the old strenuous way after- perfection. 


BO'NESS ELECTRICITY WORKS. 


THE Bo'ness electricity undertaking was started during 


Davey, Paxman engines, coupled to Lancashire Dynamo 
Co.'s D.C. machines. Three years afterwards it was found 
necessary to provide additional plant ; a Davey, Paxman- 
Lancashire Dynamo Co.’s 300-KW. set was then installed. 
During subsequent years the load has increased, so that at 
the start of the war the station was often loaded to the full | 
capacity of 500 Kw. Various temporary measures were 
suggested to deal with the increasing load, but eventually 
it was decided to put in a high-pressure turbine with an 
additional boiler and a separately fired superheater. and to 
fit mechanical stokers to the existing Heenan & Froude | 
water-tube boilers. When the Secretary for Scotland. was 
asked to grant the loan, he decided that the catimated 
expenditure would have to be reduced by £3,000 until after 
the war, and it was decided to delete the boiler and 
superheater, also the spare armature, and to put in Ferguson 
superheaters for the existing boilers. 

The new plant, which consists of a 500-Kw. Fraser and - 


Chalmers high-pressure turbine, coupled to a Brash 


venerator, was started up and put on test on April 25th, in 


500-KW., D.C., GEARED TURBO-GENERATOR. -> © 


the presence of Mr. J. M. M. Munro, the Council's con- 
sulting engineer, and Mr. F. E. Stanley, the chief engineer 
to the contractors, the National Electric Construction Co., 
who lease the station from the Council. This test was 
satisfactory in every way. The turbine runs at 4,000 R.P.M., 
and is guaranteed not to take more than 16°] lb. of steam 
per Kw.-hour at full load. The gear reduces this speed 
from 4,000 to 600 R.P.M., at which speed the generator 
is run. The latter is a compound-wound machine with 
interpoles, and is fitted with the Brush Co.’s latest 
commutator, which is designed to prevent the mica between 
the copper segments from rising. On test, the full-load 
efficiency of this machine was 94°8 per cent. The con- 
densing plant was supplied by Messrs. Cole, Marchent and 
Morley, and consists of a contra-flow condenser; to which is 
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conpled a Rees Roturbo rotary set, the rotary air pump 
taking its water from a connection on the salt-water 
circulating pump. The complete set is driven by one 
49-u.P. motor at 2,000 R.p.M. The superheaters are of 
Messrs. Ferguson’s standard type, and the chain-grate 
stokers were supplied by Messrs. Babcock & Wilcox. A part 
of the scheme was the laying of two °60 L.S. and s.T. cables 
toa distant part of the town. The work was chiefly done 
hy women, and, we believe, was the first instance of the 
employment of females on this class of work. 

| The installation has been carried out under the super- 

4 vision of Mr. H. C. Babb, the engineer and manager. _ 


THE SIMPLIFICATION OF LINE TESTING. 
By GEO. F. TANNER, A.M.I.E.E. 


[THE following useful note appears in the current issue of 
the Post Office Engineers’ Journal. The author informs us 
that the method is universally applicable ; it is independent 
of assumed constants and corrections ; it is equally of value 
to the mains ‘engineer in dealing with an earth fault on a 
twin conductor, and 'D may be in as low a unit as yards with 
eyual accuracy. | | 

In every case where a Varley loop test is made, the ques- 
tion which at once arises to the orthodox is, “ what is the 
weight per mile of the conductor under test?” In the 
generality of cases, as, for instance, in testing over a paper 
cable where the conductors are of the same gauge, or where 
it i8 possible to obtain similar conductors, this knowledge 
is not only unnecessary, but frequently contributes to a less 
weurate result. . , eo 

There is no originality about the following method, yet, 

as it appears to he seldom used, it is perhaps excusable to 
hring it under notice. l | | 
Provided the conductors comprising the loop under test 
are of the same gauge, the only known factor required is the 
distance between the two testing points. . 

Assuming the conditions of the ordinary Wheatstone 
bridge test for an earth fault, then calling the result of 
the resistance of loop test, London to Birmingham, 1, and 
result of distance test /, and distance to Birmingham D 
miles, the distance of fault in miles— 

=D x /kLor2D x lji. 

That is, the result of the first test divided by the result of 
the second test, multiplied, by twice the distance over which 
the test is made, gives the distance of the fault in miles. ` 

It will be seen that the result of expressing the distance 
of the fault as a fraction of the loop itself is to fractionise 
all inaccuracies due to slight variations in. weight per indi- 
vidual mile.’ It is independent of temperature correction 
also. - The method produces a truer result than by slavishly 
working out the problem on a resistance-per-mile basis. 

It came under the writer’s notice that the weight-per- 
mile principle was not quite good enough, as manufacturers 
not infrequently supply slight]g more copper than the speci- 
heation calls for. In short, without going into details, 
variations do occur from various causes in actual practice. 
A method was, therefore, sought to combat this source of 
error, and the foregoing -suggested itself. I may add that 
its application has yielded more successful results in practice 
than the older and more general method ; it also has the 
utlvantage of being much simpler. 


Thawing Water Pipes by Electricity —During the 
past winter a petrol motor wagon. was put toa somewhat novel use 
at Spokane, U.S.A.. by the Water Department of that city -that of 
thawing the public water mains, which had become frozen up 
owing to the excessive cold. ‘Mounted on the platform of the 
wagon is æ 40-H.P. petrol engine coupled up to a 3(00-ampere, 
60-volt generator, the current.from which is conveyed to.the water 
pipes by a 4-in. flexible conductor.. It is: stated .that the machine 
has given most satisfactory. results, and has done away with the 
steam thawing arrangement previously. employed, at the same-time 


rendering the water authorities independent . of. the electricity. 


gupply companies’ mains, which were not always available for 
water pipe thawing purposes. 
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IMPROVEMENTS IN MAGNETIC IRON 


ALLOYS. 
(From Génie CaM : Abstraet.) - 1 


It is not generally realised how great is the potential saving or 
waste in annual expense associated with the quality of the materials 
used in electrical machinery, and, in particular, with the magnetic 
quality of the iron. Formerly it was thought that the magnetic 
properties of iron depended simply on its degree of purity, and 
Swedish charcoal-iron was the standard of excellence. A new era 
began with Sir Robert Hadfield’s discovery that a small proportion 
of silicon or aluminium improved the magnetic properties of iron. 
Even 4 per cent. increase in the efficiency of a 5,000-Kw. trans- 
former, due to reduced iron losses, represents 25 KW. increase in 
output, and (with energy at 4d.a unit) an annual saving of £456. 
It is estimated that the saving due to improvements in the magnetic 
quality of iron since 1889 exceeds £2,000,000 per annum in the 
United States alone. The principal stages in recent progress are 
summarised in Table I, page 540. 

Until 1910, 21 years after Hadfield’s “key” discovery, the 
maximum permeability did not exceed 8,350. Then a notable 
advance was effected by Terry's experiments with electrolytic iron, 
and, yet more recently, Yensen (Illinois), has attained still more 
remarkable results by thermal treatment in vacuo.” So far as 
Yensen's experiments concern electrolytic iron, they have no 
immediate application in practice, because it is not yet feasible 
to produce electrolytic iron in bulk. It appears, however, 
that commercial iron, treated in rucuo, acquires magnetic pro- 
perties far superior to any hitherto at the disposal of the electrical 
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Fig. 1.—SECTION OF ARSEM FURNACE FOR HEATING 
IRON IN VACUO. 


designer. Directly the vacuum treatment can be accomplished on 
an industrial scale iron losses will be, roughly, divided. by five, and 
the annual saving in the 5.000-Kw. transformer mentioned above 
would be £4,560 per annum. The significance of such possibilities 
in connection with the better utilisation of materials, and the 
cheapening and more extensive use of electricity supply, needs no 
emphasis. 

Increased permeability permits the use of a lighter and cheaper 
magnetic circuit for a given flux—i.e., for a given machine output. 
Eddy-current losses are small in comparison with hysteresis losses, 
but it is worth while to reduce them by using high-resistance 
material in thin sheets. The mechanical and thermal treatment of 
iron has little influence on its electrical resistance, and in practice 
it is only necessary to consider its chemical composition. Hyste- 
resis losses diminish with temperature for constant H, but in prac- 
tice Bmar. must be kept as nearly as passible constant, hence the 
hysteresis losses increase with temperature. 

Experience shows that maximum. permeability in iron corres- 
ponds to minimum hysteresis losses. . Also, many of the conditions 
for high mechanical strength are also conditions for high perme- 
ability. For, inatance, any material of lower. permeability than 
pure iron, and especially. air or gas inclusions, reduces the per- 
meability of the sample, and also reduces its mechanical. strength. 
The crystalline structure is also a matter of -importance, the mag- 


* See ELECTRICAL REVIEW, April 14th,1916. 
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netisation of iron crystals not being the same in all directions. 
Large crystals and low reluctance are desirable. 

The purest iron is that obtained electrolytically. On an industrial 
scale, iron containing C. 0'004 ; S. 0'006 ; Si, 0°007 ; and P, 0°008 
per cent. has been obtained from a cast containing C, 2°35 ; 
S, 0°07; Si, 1°31; P, 1'07 percent. By using electrolytic iron. the 
utilisation of material in transformers is increased by 33 to 40 per 
cent.; in A.C. motors, the output is increased 50 per cent. for 
equal size and temperature ; in D.C. motors, 16 per cent. reduction 
may he effected in the weight of active iron. Yensen’s specimens 
of electrolytic iron, which were yet further improved by treatment 
in rucno, were prepared as follows :—The electrolytic deposit was 
crushed, chemically purified, dried ix vacuo, and then placed in a 
magnesia crucible in an Arsem vacuum furnace (fig. 1), where the 
metal was melted under a pressure of 0'5 mm. mercury. Thus 
prepared, the iron contained no trace of oxide, and less than 
0'Ol per cent. of carbon and of silicon. The treatment ix racuo 
more than doubled the permeability of the iron, and reduced the 
hysteresis losses in the same ratio. 

Carbon has an unfavourable effect on the magnetisation curve 
and on the hysteresis losses ; it is very difficult to eliminate com- 
pletely, but is less injurious in the form of graphite than in 
combination. Pearlite (FesC) and cementite (Fe3C) are magneti- 
cally inferior to ferrite (pure iron). Boron exerta a somewhat 
similar effect to that of carbon on the magnetic and mechanical 


properties of iron-cobalt alloy and of pure iron are compared in 
Table II. 
Aluminium, being non-magnetic, may only be used in smal! 
quantities, not exceeding 0°1 per cent. ; ite effect is then useful. 
Influence of Chemical Composition on Magnetic Pruperties.— 
The properties of ferro-silicon alloys have been investigated exten- 


‘sively by chemists, metallurgists, and physicists since Sir Robert 


Hadfield first discovered the superiority of some of these alloys for 
electrotechnical applications. The addition of silicon reduces 
hysteresis losses and increases permeability, the effect commencing 
at about 2 per cent. silicon, and continuing to the limit at which 
forging becomes impracticable (about 7 per cent. Si). The action 
is due not to the direct influence of the silicon (which reduces the 
intensity of magnetisation at saturation), but to neutralisation of 
the effect of carbon. The carbon in a ferro-silicon alloy, though 
present to the extent of 3 or 4 per cent. or more, is neither com- 
bined nor in solution, but is entirely in the form of graphite. 
which is the least injurious form, so far as concerns magnetic 
properties. 

From Yensen's investigations on 33 alloys containing from 0'068 
per cent. to 4°39 per cent. Si, and about 0°01 per cent. carbon, with 
oxygen as the only impurity, it appears that silicon first reduces 
the oxide of iron, before combining with the iron. In this 
it differs from carbon but resembles boron, although the oxidising 
effect of the latter is more energetic. On plotting the magnetic 


TABLE I.—REcCENT PROGRESS IN ELECTRICAL IRONS. 


Coercive force in gilberts | Hysteresis loss, ergs per 


per cm. for cb. cm. per cycle for 
Maximum | _ aN a es es 
Year and investigator. Material tested. permea- i 
bility. | Bmax = Beez = Bmar = Buds = 
’ | 10,000 gauss. | 15,000 gauss. | 10,000 gauss. : 15,000 gauss. 
Rig te Get Se Pe ee oe te 
i 
1900—Hadfield ... T ae ... | Swedish iron es ve aie 4,000 | 0°92 ro t 2700 . 5,500 
1900--Hadfield ... e ae ... | 2°5 per cent. Si alloy ... wes ais 5.100 0°72 079 + 2,200 4,700 
1901—Gumlich and Schmidt ... ... | Forged iron ses AR S eee 8,350 -—— 6 l — = 
1903—Baker  .. un . | 4°9 per cent. Si alloy ai = et rn 6,200 
1910—Terry ne «=e ee | Electrolytic iron ee 11,000 ae — | — h 
1912—Gumlich and Goerens ... .. | 4 per cent. Si plate 11.600 — 054 — ! -- 
1912— ie 7 sate eae 7 s no 9,400 na — | — — 
1912--—-Paglianti ... sws is ... | 1°75 per cent. Ñi alloy ... — 0°6 0:75 1,650 3,500 
1913—Yensen ... a ee .. | Pure iron treatal in racuo sec 19,000 — 0'29 813 — 1649 
1915— - — es as sae ... | Pure iron + 0°15 per cent. Si... PE 66,500 0°09 0°16 286 | 916 
1915— — a a bas ... | Pure iron + 3'4 per cent. Si... re 63,300 0°08 0'15 282 |= 1025 
1916— — ua u soi .. | Pure iron + 3 per cent. Si... ats 72.000 0°09 0°16 254 | 926 
1916— — wie waa on .. | Commercial iron treated ia racuo 20,900 0°30 | 0°34 : 865 ' 1,760 


TABLE II.—MAGNETIC PROPERTIES OF IRON-COBALT ALLOY AND PURE IRON. 
` A = Pure iron melted in racuo* 


B = FoCo* 


C = Standard transformer steelt 


D = 4 per cent. Si-steelt 


E = Wood charcoal Swedish iron* i irons. 
F = Pure iron melted in racuot 


G = Fe,Cof 
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A 


Maximum permeability ai iis oe 22,800 
Induction corresponding to ditto (gauss) ... cae 10,000 
Hysteresis loss, in 1,000 ergs per cm. cube per 

cycle for Bmaz = 10—15,000 gauss nee ais 0'8---1'7 
Coercive force, in gilberts per cm. for Bmar = 


10—15,000 gauss. ... Sse ss Sis 27—33 
Remanent magnetism, in 1,000 gauss for Bmaz = 
10—15,000 gauss ; í p i 9°3-—14 
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properties of iron. If a small percentage of boron be added to 
iron melted ix racun, part of the boron reduces iron oxide and 
improves the magnetic properties, but the rest combines with the 
iron and produces an opposite effect. The presence of boron is 
tolerable up to 0°05 per cent. ; it increases the electrical resistance 
by about 0°62 microhm-cm. per 0'01 per cent. of combined boron. 
There is still a difference of opinion as to the exact effect of 
sulphur and phosphorus on magnetic properties, but it is certain 
that more than 0°03 per cent. of these elements produces bad 
results ; and, in view of their detrimental influence on mechanical 
properties, it is desirable to eliminate them as completely as 
possible. 

Quite unexpected results have been obtained with the iron-cobalt 
alloy FeCo. | Its magnetic properties are distinctly superior to 
those of pure iron, the gain in saturation density being 10 to 13 per 
cent. With fields between 50 and 200 gilberts per cm. the magne- 
tisation of the alloy is about 25 per cent. greater than that of iron: 
it is lower than that of iron only for fields below 7'5 gilberts 
per cm. The hysteresis losses of Fe,;Co are considerably below 
those of the best transformer irons for inductions below 10,000 
gauss, and nearly equal to them for inductions above 15,000 
gauss. The alloy is brittle, but has the same tensile strength as 
pure iron when both are annealed. and twice as great tensile 
strength in other cases ; in order that it may be used advantageously 
in field cores or the like. it is necessary to cheapen ite production, 
and to reduce its fragility by further alloying. The magnetic 
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* Annealed at 900°C. t+ Subjected to standard industrial treatment. { Annealed at 1,100° C. 


properties of this series of alloy¥Magainst the percentage of silicor. 
there are seen to be two maxima in the curve of maximum rer- 
meability, corresponding to two minima in the curves of hysteresis 
loss and coercive force. The first of these corresponds to 0°15 per 
cent. Si, and the second to 3°5 per cent. Si as regards maximum 
permeability, or to 4 per cent. Si as Yegards minimum hystereesi: 
loss. The discrepancy between the Si contents corresponding to 
the second permeability maximum and hysteresis minimum is due 
to the hysteresis loss depending much more on the coercive force 
than the permeability. The existence of a marked permeability 
maximum and hysteresis minimum with a very small silicon 
content is. doubtless, due to the silicon elimmating the traces of 
iron oxide previously present. In other words, the result is due to 
purifying the iron, and not to the formation of an alloy. The 
quantity of silicon necessary for this purpose varies with the 
amount of oxide in the iron, and regular variation of magnetic 
properties with percentage of silicon can only be expected after th« 
iron oxide has been eliminated. . Formerly the good magneti 
qualities of 2'5 to 4 per cent. Si alloys were attributed solely to 
conversion of the combined carbon to graphite, but Yensen‘s iron. 
containing only 0°01 per cent. of carbon, could not require anythin? 
like 3 or 4 per cent. of silioon to neutralise it. hence we are driven 
to the conclusion that the second permeability-maximum and 
hysteresis-minimum mentioned above is due to no direct action of 
silicon, but to its combination with iron. l 

The purity of the iron used in preparing a ferro-silicon alloy !8 
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must important. For instance, the permeability of a 3'4 per 
cent. Si alloy using electrolytic iron melted jn vacuo, is about 
20 times as great (at 6,000-7,000 gauss) as that of a similar 
alloy wing commercial steel. For a maximum induction of 
10,000 gauss, the hysteresis loss is eight times as great; and for 
15,000 zauss, three times as great in the commercial alloy as in the 
pure iron-alloy. The electrical resistance is practically the same 
in both cases, and is about five times greater than that of pure iron. 

Of two pure iron-alloys, one containing 0'05 per cent. and the 
other 4°44 per cent. Si, giving equal hysteresis losses with a 
maximum induction of 10,000 gauss, the high-silicon alloy is 
characterised by low remanent magnetisation and maximum 
permeability to low flux densities, whereas the low-silicon alloy 
has very high remanent magnetism and great permeability at high 
and medium flux densities. Silicon, itself indifferent from the 
magnetic standpoint, diminishes permeability in the first case, but in 
the second case it plays the part of a molecular lubricant diminishing 
the friction which opposes orientation of the molecules in the 
magnetic field. The fasion in racuo method has furnished two 
alloys, one with a low-silicon content, hard, ductile, of high 
permeability, low hysteresis loss and low resistance, suitable for 
dynamo plates; the other with high-silicon content, hard, 


moderately strong, of high- permeability, low hysteresis loss and ' 


high resistance, suitable for transformer plates. 


The properties of 
these alloys are summarised in Table III. :— 


TABLE III.—Tue Two Best VacuuM-MELTED FERRO-SILICONS. 


Silicon content (per cent.) zis 0°15 34 
Tensile yield point (lb. per sq. in.) 19,800 57,800 
Breaking strength (1b. per sq. in.) 36,700 76,000 
Extension (per cent.) ... is ies 56 21 
Reduction in area (per cent.) ... sve aes 40 28°5 
Maximum permeability... ve ais 66,500 63,300 
Induction corresponding thereto (gauss) 6,500 6.500 
Hysteresis loss (ergs per cm. cube per cycle) : 

Bmax = 10,000 gauss... sas .. «= 286 280 

Bmaz = 15,000 gauss... eas ... 916 1,025 
Resistivity (microhms-cm.) sed xe eo TES 48°5 


Diverse opinions are held as to the effect of Si in the presence of 
other elements in iron alloys, probably owing to the different 
methods employed by various investigators and the different 
conditions under which tests have been made. Marenine published, 
last summer, the results of tests made in the Technological 
Institute of Petrograd, from which it appears that the action of 
Si in the more complex alloys is analogous to its effect in ferro- 
silicon. According to this investigator, the chemical composition 
of plates used for electrotechnical purposes should be :—C, not 
more than 0°08 to O'l per cent. ; Mn. 0'1 to 0°3 per cent. ; Al, not 
over 0'l per cent. ; S and P, traces; Ni and Cu, less than 0'05 per 
cent. : Co, probably desirable in large quantities ; Si, 0°5 to 0'7 per 
cent. for dynamos, 3°5 to 4'5 per cent. for transformers. 

Mechanical Treatment. — Ingot iron has normally a coarse 
crystalline structure, but, during subsequent mechanical treat- 
ment, these crystals are crushed and intermingled. The longer the 
mechanical treatment, and the lower the temperature at which it 
is given, the more profound the changes in the crystalline structure. 
The iron is rendered more or less amorphous, and the magnetic 
properties are affected adversely. Similarly, iron subjected to 
repeated blows (even if only light), suffers in magnetic quality. 

Heat Treatment.—The ill-effects of mechanical treatment may be 
corrected by annealing at about 1,000° C., followed by gradual 
cooling. The result of such treatment is to eliminate internal 
strain set up by mechanical treatment, and to induce the forma- 
tion of large crystals. For best results the annealing must be con- 
tinued long enough, and the cooling must be gradual enough, for 
all the desired changes in structure to be effected. There are 
great possibilities in combined thermal and magnetic treatment, 
such, for instance, as cooling the annealed iron in an alternating 
field. When the iron passes from the £ to the a state, its particles 
are momentarily polarised, and as much as 50 ‘per cent. increase 


may be obtained in the maximum permeability. This treatment, 7 


however, is not yet beyond the laboratory stage. 

The well-known ageing of transformer plates, by which their 
losses are materially increased, is more rapid the higher the 
working temperature. The phenomenon is due to changes in 
crystalline structure, the stability of which varies with chemical 
composition. The structure of ferro-silicon and electrolytic iron 
is s0 stable that deterioration by ageing is very gradual. 

Melting in racua-—The possibilities of this process are certainly 
immense, but it is not possible to foresee their exact scope. Elec- 
trolytic iron is not yet available on a commercial scale, but, as 
shown by Table I, commercial iron treated in racuo has magnetic 
properties superior to those of electrolytic iron, so that the more 
urgent desideratum is to develop electric vacuum furnaces on an 
industrial scale. 

Yensen finds that samples of purest commercial steel, re-melted 
in racxv, annealed at 1,100° C. and cooled at the rate of 30° C. per 
hour, are given two or three times their former maximum per- 
meability by this treatment ; at the same time, the hysteresis 
losses are reduced. Chemical analysis shows no change in the 
composition of the metal, but micrographic examination shows the 
crystalline structure to Le much larger in the iron which has been 
treated in vacuo. Also, this metal is free from the tiny cavities 
caused by gases in the commercial fron. Further investigations 
-are needed urgently, since there are possibilities of immense annual 
saving by reducing the iron losses of electrical machinery and 

oparatus of all kinds. — 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. ` 


Readers are inrited to submit particulars of new or improred 
derices and apparatus, which will be published if considered of 
sufficient interest, 


Ironclad Switch. j 


We have received from Messrs. S. BILL & Co., LTD., of Queen's 
Road, Aston, Birmingham, a sample of their new pattern ironclad 
60-ampere double-pole switch, with side handle and interlocked lid, 
to comply with the Home Office rules. 

The switch, which we illustrate in fig. 1, is of substantial design, 
with a separate porcelain interior for each pole, the terminals being 
shielded by porcelain partitions. A special feature is the cranked 


Fiu. 1.—D.P. IRONCLAD SWITCH WITH SIDE HANDLE. 


d 

spindle of the lever handle which is attached by a loose coupling 
to the coupling bar of the switch blades, this arrangement getting 
over the trouble arising from the different thicknesses of china 
bases which it is impossible to avoid in mannfacturing, and which 
would otherwise disturb the alignment of the lever spindle. The 
arrangement is, we understand, provisionally patented. This type 
of switch is supplied with either solid or laminated blades ; the 
brass and copper work is substantial and the connecting leads are 
led in through bushed holes direct into the terminals which have 
double screws. Fixing lugs are provided to the case, and a bolt 
and wing-nut secures the lid. 


Magnetic Chuck Switch. 


Messrs. Donovan & Co. of 47, Cornwall Street, Birming- 
ham, inform us that they have recently introduced a new type of 
switch for rapidly and conveniently energising and de-energising 
magnetic chucks. The necessity for such a switch has long been 
realised by manufacturers who use magnetic chucks on their 
machines, and the switch in question has been introduced with a 
view to making the operation as simple and rapid as possible. 
When operating the switch an arm is pushed on to the “on” 
position, which energises the vhuck, and it remains in that position 
until it is desired to de-energise, when the handle is pushed in the 
opposite direction to the reverse position, and as soon as it is 
released by the operator it automatically returns to the “off” 
position. These switches have been throughly tested by manu- 
facturers in practical use, and have been found to be perfectly 
satisfactory, and a great improvement upon the former practice. 
The makers will send illustrations and a full description of thesc 
switches upon application. 


LEGAL. 


MUNITIONS COURT CASES. 


AT the Bradford Munitions Tribunal 10 employés of a dynamo 
manufacturing company were charged with failing to work 
regularly. Two of them had been released from the fighting line 
to take part in urgent aeroplane work, and, at their special request, 
had been allowed a day and-a-half extra holiday at Easter. The 
main reason for the prosecution was that similar liberties were 
taken after the Christmas holiday. The offence of all the men was 
the same. The Admiralty were pressing urgently for completion 
of orders, and this was impossible if men absented themselves for 
days and half-days without very good reason. This was the first 
time the firm had prosecuted for time-breaking,.and they did it 
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now with regret. One man's defence was that his wife was ill. 
Other men said that they had been away to Weymouth, Mid- 
Cornwall and Devon, and had been unable to get back in time. 
~ Two apprentices admitted that they had left work because others 
had done so. It was mentioned that the other apprentices in thig 
business had submitted themselves to the works tribunal and been 
fined Is. ench. The Chairman of the Tribunal said the importance 
of this prosecution was obvious to anybody. The work of these 
men was of the greatest possible urgency in the national interest. 
He warned the offenders that further offences would be very 
severely dealt with. One man was fined 108.. four were fined 20s. 
each, two 10s, each, and the two apprentices Is. each. One case 
was withdrawn. 

At the Nottingham Munitions Tribunal Court, an emergency driver 
in the service of the Nottingham Corporation Tramways. applied 
fora leaving certificate, on the ground that he was dissatisfied with 
his wages and could obtain work of a character more useful to the 
country. He already hada situation offered him. Mr.J.Aldworth, 
the manager of the tramway undertaking., explained that it was 
certified as being necessary for munition workers. Applicant 
entered the service last year. and was trained ta drive. The man’s 


earnings, with the bonus. during the past 13 weeks, had averaged . 


£2 6s. 9d., including one week of four days. He drove one of the 
cars for munition workers, and it was impossible to replace him. 
The Tribunal granted the certificate. believing that the work he 
proposed to undertake was of greater national value than that in 
which he was engaged at present. 
Britisn THOMSON-Hovuston Co., LTD.. t. CORONA LAMP 
Works, LTD. 
Mr. WALTER. K.C.. on May loth. laid before Mr. Jnstice Younger 
in the Chancery Division a motion for an injunction in this patent 
action. . 
He stated, however, that the matter was not one that could be 
satisfactorily dealt with on motion, and. following a precedent of a 
case before the Court of Appeal, he had arranged with Mr. Kerley, 
K.C., who appeared on the other side, that there should be no order 
upon the motion, except that the costs should be costs in the cause, 
the defendants undertaking until the trial to keep an account. 
Mr. KERBY stated that this was the great Half-watt lamp case, 
and that there would be a full-dress debate later. 
His LoRpsHIP assented to that course being adopted. 


Sn ae ce A _ ——_— = 


GRUBAN r. BOOTH. 


On Monday last the hearing of this case, which had occupied the 
attention of Mr. Justice Coleridge and a special jury in the King’s 
Bench Division for some days. was concluded. the jury awarding 
plaintiff £4,750 damages. ‘Phe plaintiff was Mr. J. G. W. Gruban, 
of East Molesey. who came to thia country in 1593 from Saxony, 
and was naturalised after the outbreak of war. He was managing 
director of Messrs. Haigh. Gruban & Co.. Ltd.. tool makers, of 
Oldham, into which business he put £10,000, The defendant was 
Mr. F. Handel Booth. M.P.. whom Mr. Gruban introduced to the 
business as a co-director in 1915. Plaintiff claimed damages for 
alleged fraud, stating that defendant represented that he held the 
authority of the Ministry of Munitions and other officials for 
stating that the plaintiff would be interned unless he handed over 
his position and property to defendant. who agreed to be trustee for 
the plaintiff. Though plaintiff agreed to defendant's proposal, he 
was interned a week later. Subsequently the Advisory Com- 
mittee inquired into the matter, and plaintif was liberated. 
Mr. Booth denied that any such agreement as referred to, was 
made, and repudiated liability. 

The questions put to the jury after Mr. Justice Coleridge had 
summed up, and their replies to same, were as follows :— 

1. Did the defendant falsely and fraudulently represent to 
plaintiff that he (the defendant) was in a position to protect 
plaintiff from attacks if plaintiff obtained for him the appointment 
of chairman of the company ?— Yes. 

2. Did the defendant falsely and fraudulently represent that he 
had been informed by the Minister of Munitions (Dr. Addison) 
that plaintiff would be interned unless he resigned ’— Yes. 

3. Did defendant maliciously, and without reasonable and 

probable cause, cause the plaintiff to he interned ’—No. 

The damages awarded on question 1 were £2,250, and on 
“question 2. £2,500—total. £4,750. 


WAR ITEMS. 

Trading with the Enemy.—The ‘ London Gazette °’ for 
May llth contains further lists of persons and bodies in the 
following countries with whom trading is prohibited :— 
Argentina, Paraguay and Uruguay, Bolivia, Brazil, Chile, 
Columbia, Netherlands, Netherland East Indies, Norway, 
Spain, Sweden, &e. 

For Our Blinded Heroes.—We have received a copy of 
the ‘report of St. Dunstan's Hostel for Blinded Soldiers and 
Sailors for the past year. Few of the beneficent efforts fol- 
: lowing upon:the horrors of war make so pathetic an appeal 
. as does that.on behalf of the man for whom everything 
-is so preatly changed: because he had laid upon the altar 
òf the Allied cause that priceless treasure, the sight of his 
eves At St. Dunstan's, Regent’s Park. there are 354 blind 
- ynmater, Abd dccormmiodation. 1s now-extended go as-to double 


hy the Sunderland District Tramway Co. 


that number. The men learn to live new lives, are taught 
new ways of doing old things, learn useful oceupations, and 
so on, amid surroundings which are designed to make life 
as happy and bright as possible. The familiar fate of blind 
leaders of the blind does not find fulfilment here, for in the 
workshops the instruction is mainly given by men ye are 
themselves blind. The whole story is a very fascinating and 
very touching one, and we are sure that the generous-hearted 
Who have it in their power to support so splendid an object 
will not turn a deaf ear to the appeal for subseriptions and 
donations, These may be sent addressed to the Secretary at 

the Ilostel, as above. a 
Female Labour at Bristol.—JVhe military necessities have 
made big demands on the staff of the electricity undertaking 
at Bristol, so that, as in the case of similar undertakings, 
the substitution of female labour for those members of th- 
staff and eanployés who could be released for military service 
has been resorted to. The training of women for rotary sui- 
station work has been looked upon with some trepidation 
owing to Bristol's multiplicity of systems, but it is hoped that 
they may be found suitable for this work. also. Female labour 
has been introduced into the laboratory, generating station, 
meter department, and sales department. In addition, the 
depletion of the general office staff has been filled by menm- 
hers of the female sex. The following tabulation shovs 
Bristol's record in this direction prior to and since the war :-- 
At present. Prior to war. 


Switchboard operators in trainings... Roses — 
Cleaners at generating station ... ca —- 
Meter readers pia a e ee T pes — 
Sales departinent (showrooms) ... D apupa ~- 
Clerks and atenographers— ... ai WERS - ni 1 
Laboratory assistant ... ie sis : ere — 


Exemption Applications.—Before the Somerset Appeal 
Court, exemption was claimed by the Taunton Electric Trav- 
tion, Co., Ltd., for Mr. V. L. Marshall (33, in Class A), acting 
trainway manager and traffic inspector, taking the place of 
the regular manager whilst in the Army. Mr. Marshall was 
appointed becanse he was medically rejected, and on Apnl 
Wth his conditional exemption was cancelled by the Taunton 
Tribunal. Tt was claimed that he was not fit for genera! 
service, and that he was doing practically three men’s work. 
and had liberated five men for service. The Court dismissed 
the appeal, but allowed an appeal to the Central Tribunal. 

At Colchester, the borough electrical engineer appealed for 
the retention of F. E. Rodwell (32), stoker at the electricity 
works, and stated that the demand for power was now greater 
than ever, and that it had been found impossible to secure a 
substitute. The Tribunal decided that the time had arrived 
when a substitute should be found, and they respited the 
appeal for a month with this in view. m 

Barnstaple Tribunal, on May 9th, considered a Mihtary 
appeal against exemption held by M. Y. Andrew (18, in Class 
Bl), premium pupil at the Corporation electricity works. 
The manager said that the conditions imposed when exemp- 
tion was granted were being observed. The Military Repre- 
sentative (Mr. H. P. Woodcock) said that he believed that 
some instructions had been issued to electric light stations 
that women could be employed on the switchboards, and 
asked if any attempt had been made to train anyone els 
so that Andrew could be released. Mr. Hadfield (the mana: 
ger) replied that he had been training this man for | 
months, and the Chairman of the Electric Light Committee 
(Ald. H. Barrett) said that if the Military could supply them 
with a competent substitute the man could go, but Mr. Had: 
feld could not devote the necessary time to training anyone 
else. Mr. Woodcock said jt was not for the Militarv to supply 4 
substitute, and added that, he knew of one switchboard atter- 
dant who had applied to the Labour Exchange for a pott. 


-and they had none for him. Mr. Hadfield observed that he 


believed the man referred to picked up his knowledge of elec- 
tricity, and he would require capable supervision, which be 
had not the time to devote. The application was refused. 
and the exemption confirmed. and the Military gave notie 
of appeal. | 

NeW ornita Messrs. J. Ward, Ltd.. appealed for the 
retention of A. E. Sbrimpton (39). electrical engineer, wh° 
has the oversight of work at a number of controlled and 
munition factories. The Tribunal conceded conditional ex- 
emption. , , , 

At Carlisle. on May 9th, the aN eatin oe dis 
Purse) appealed for R. Boyle. a handyman a e works. 
discharged as medically ba oe the R.F.A. in 1914. Condi- 
tional exemption was conceded. l 

renty ÈS W i d for at Houghton-le-Sprinz 

Twenty employés were appealed for Mr. Stratton 
etated that several of the men were on the repair staff, and 
they found it very dificult to keep_a sufficiency of cars a 
ning owing to the lack af qualified men; 129 employes ha! 
ioined the Forces. The Tribunal, aranted six nionthe exemp 
tion. on the underriandng that if opportunity offered substi- 
tutes would he engaged. : ; i 

Sheffield Tribunal has granted exemption until the end c! 
Talv to S. Gray, electrical engineer. appealed for by Messrs. 


J. Booth & Co., who.is in Class C3. 


Before the Surrey Appeal Court. the Military Represent 


tive appealed against-conditional »exemption. held by Mr. T 
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Hill (37, in Class B 1), electrical engineer, of Farnham. The > 
appeal was upheld, and three months’ exemption substituted. 

The Surrey Appeal Court has granted three months’ ex- 
emption to Mr. W. E. Baker (34, in Class C1), electrical 
engineer, of Ashtead. 

An appeal was made to the Sussex Tribunal by an electrical 
engineer at Burgess Hill for himself and a motor attendant. 
He stated that he contracted for the supply of electricity 
for lighting at Burgess Hill, and ran the plant at several 
munition factories. He had lost 35 men, and his present staff 
consisted of 19 women, men, and lads. The employer was 
given three months’ conditional exemption, and the other 
appeal was rejected. 

At Bexhill-on-Sea, Mr. R. W. Waine appealed for J. Bloor 
j in oe mee ee n the only man left in two 
shops. ree months were given on joini - 
tion B of the Volunteers. ú Ae an ar cabs 

Before the Hants Appeal Court, Mr. F. Bruce Holt (32 
passed for general service), electrician, Ryde, appealed as 
owner of a one-man business. He stated that he had hght- 
ing installations to complete. His last man had been taken 
and he now had only the assistance of a boy and girl His 
business, the only one of its kind in the town, would have 
to close if he went. The appeal was disallowed. 

At Woodbridge (Suffolk), further exemption for their elec- 
trical engineer was applied for by the Electric Light Co 
who stated that the engineer had charge of the works at 
S eoaorider and pra. o months, with leave to appeal 

; e granted, and an appe i 
iilisry Representative. ppeal was threatened by the 
at i unal has, on the appeal of the Military with. 
Ce conditional exemption held by G. N ener Dn 
sia Nn stoker at the works of the Bath Electric Train- 

At Oxford, the Military appealed 
emption granted on September l4th last to A. Greenaway 
(43, passed for general service), electrical fitter to Messrs 
Barlow & Alden. Exemption cancelled, with a month's grace. 

Salisbury Tribunal has given exemption until September 
lst to an engine driver and electrician, in Class B l. applied 
for by the Electric Light Co., whose manager stated that it 
was impossible to obtain another man. 
Hitchin Rural Tribunal has granted three months’ exemp- 
tion to A. Edwards (30, in Class C3), electrician at Lilley 
Manor. applied for by Mrs. Sowerby. ; i 

At the Shoreditch Tribunal, Mr. James Hind, of 6, Eldon 
Street, E.C., electrical and general merchant, made a second 
application on business grounds. He said he had a turnover 
of about £45,000 a year, and dealt chiefly in small electrical 
articles, such as torches, &., which he got from Switzerland. 
His trade had been proved to be satisfactory to the Clovern- 
ment, as they had granted him permission to import a number 
of prohibited articles. His profit was a little over £1.000 a 
year, but he explained that mostly he sent the orders abroad 

and they rent direct to the customer. Despite this, however, 
he carried stock worth £4,000. A member said it was clearly 
4 a onne business. Applicant was granted fonr months, 


against conditional ex- 
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CORRESPONDENCE, 


Letters receired by us after 5 P.M. ON TUESDAY cannot appear until 

, the follawi ng week, Correspondents should forward their communi. 

è cations at the earliest possible moment. No letter can be published 
unless we hare the writer's nume and address in our possexsion. 


Wiring with Tough Rubber Compound Cables, 


Seeing that several letters have appeared in your *' Corres- 
pondenve ” columns since the publication of the article “W iring 
with Tough Rubber Compound Cables,” I venture to seek 
space in which to briefly reply to the points raised. 

. I'he letter in your issue of May 4th, page 493, signed by 

Another Member of the E.C.A.,” is much appreciated. In 
the first paragraph he deals with the attitude of “fire insur- 
auce cormpanies”’ in respect of the adoption of C.T.S. cables. 
I attribute this to their usual sluggishness. They are always 
slow in recognising new methods. 

The suggestion to use light conduit in plaster for runs to 
switches 1s, no doubt, a good one where alterations are likely 
to be required, but for many situations it is quite unneces- 
Sarv. : 

There is certainly room for a good type of joiut-box, aas 
vour correspondent suggests, although L have not had any 
trouble with the existing designs. With a little scheming it 
is possible to dispense with joint boxes by employing multi- 
plate ceiling roses, which fultil the requirements stipulated, 
Leing fireproof, and having anple terminal accommodation. 

As regards the sun’s influence, there is no doubt that the 
surface of any kind of rubber is affected to a certain extent, 
tut so long as the makers know that a CTS. cable is to be 
nsed-in strong sunlight, they can always treat it in such a 
~av as to prevent even the superticial cracking mentioned 

in tbe letter under consideration. 

{ should be pleased to give mformation of the nature sug- 
gested, but could not do so in the space at my disposal, as 
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the uses of C.T.S. in various situations would require to be 
dealt with at length. ' 

Certainly the methods of switching and details of circuits 
could be applied to other ‘‘ wiring systems. The object of 
including them was to conform with the wishes of ‘many 
contractors, and also to demonstrate how the twin cable and 
triple cable simplified the wiring. ' 

With regard to the letter written from the ‘‘ Consumers’ 
Engineer's” dugout, I am sure that “ Another Member of 
the B.C.A.,” in addition to myself, will not object to your 
correspondent’s claim to possess a wider perspective than our 
humble selves, particularly when it becomes so blurred as to 
miss the vital points. I also admit that if all supply authori- 
ties’ representatives were like ‘‘ Consumers’ Engineer ” it 
would be a hopeless task to attempt to instruct them on new 
methods. As a matter of fact, although I quoted only three 
instances to demonstrate the little knowledge possessed by 
some supply representatives of C.T.S. cables, if space per- 
mitted I could instance a score more. 


Continuing, he states that in advocating any system, the , 


first essential is varied experience; just so, hence the article. 

With regard ito trifing with the intelligence of your 
readers re the watertight system (I always avoid the use 
of the term ‘ permanent’’), I have sufficient confidence in 
their experience and memory to venture to quote the well- 
known. Mr. D. S. Munro, M.I.E.E., who recommended the 
use of C.T.S. cables with conduit boxes as far back as 1913. 

I will pass over the misread suggestions of ‘‘ Another Mem- 
ber, &c.,’’ and the allusion to ‘* poultry ’’ in order to reach 
the concluding paragraph. My 18 years’ experience in the 
electrical contracting industry brings me to heartily endorse 
the two concluding lines.. 

In conclusion, I venture to allude to the letter from Messrs. 
A. P. Lundberg & Sons. Seeing that they are specialists, I 
appreciate their interest. I do not agree that the tumbler 
switch has a marked superiority over the turn pattern for 
several reasons. In the “Diamond H switch” we have a 
very rapid and long break. It has ‘‘ four positions,” whereas 
T do not know of a tumbler switch that has more than 
“three, and for this reason there is one control, that of the 
“billiard room,” which could not be controlled by one 
tumbler switch. The turn pattern can be used on ‘ 600 
volts,” and is used on many railway systems, especially where 
shops are supplied with current from the system at 600 volts. 
The turn pattern can be obtained up to 40 amperes capacity. 

As to the American names being more or less meaningless, 
if we consider the definition of the term “ point’’ in the 
1.E.E. Rules, and then deal with the two-point switch, the 
title seems appropriate. One turn of the switch closes the 
circuit to one pair of terminals (or point), a second turn 
closes the circuit, at another pair of terminals or point in 
addition, a third turn disconnects at the first point, leaving 
the second point still on, a fourth turn switches all off. 

Apologising for the length of this reply, and thanking you 


for your assistance, 
W. Ellerd:Styles. 
London, E.C., May 14th, 1917. E 


ee ge ee ee 


Both Mr. Ellerd-Styles and ‘Another Member of the 
E.C.A.” appear to have emphasised the critical point regard- 
ing C.T.S. cables, viz., the price. It is difficult to believe that 
the difference between the cost of the sheathing and the cost 
of taping and braiding is so great as to make the finished 
“cab tire ” cable roughly twice as dear as C.M.A, taped and 
braided Y.I.R. cable. 

Froan a contractor’s point of view C.T.S. is an interesting 
proposition, but it is hard to convince a customer that he 
should pay as much or more for a C.T.S. job than a screwed- 
tube one. It does not look reasonable. Of course, I refer to 
an ordinary installation, and not one where corrosion troubles 
have to be guarded against, for in the latter case the advan- 
tages of C.T.S. are obvious., 

If, however, the makers insist that the price is justified, I 
would say why only make the cable in C.M.A. grade? Why 
not in N.A.? How many installations are carried out in 
C.M.A. compared with N.A.? An extremely small percentage. 

In any case, it seems to me that the makers are likely to 
miss their opportunity if they maintain their present policy. 
It is a case of killing the goose that lays the golden eggs. 

Py Practical. 

As ‘' Consumers’ Engineer” suggests in his communication 
published by vou last week, no doubt your readers welcome 
“the views of one with a wider perspective '’; in fact, as the 
writer of the letter which you kindly inserted in your’ pre- 
vious Issue, signed ‘' Another Member of the E.C.A.,’’ I may 
say that it was with this very object that I ventured cow- 
ment upen Mr. W. Ellerd-Styles’s article. : 

Without doubting for one moment ‘' Consumers’ Engi- 
neer’s’’ “ wider perspective,” I cannot help wondering on 
what grounds he bases bis comparison. I certainly have only 
been an installation engineer for about 20 years, but I under- 
stood that Mr. W. Ellerd-Styles wrote with an authority 
based upon some experience. i 

I do not see that it is © trifling with the intelligence of your 
readers'’ for Mr. Ellerd-Stylea to haye seriously suggested 
thet ə ' permanent waterproof system may ‘be effected ° with 
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C.T.S., provided a reasonable construction is put on the word 
“ permanent ” as used, that proper care is taken, and suitable 
tvpes of fittings used for such an installation. 

‘*Consumers’ Engineer’s’’ quotation from my _ previous 
letter tends to mislead, seeing that he ignores the reason that 
l gave in suggesting * short lengths-.of light steel conduit of 
ample size” for enclosing C.T.S. where run in plaster; it 
was surely clear that it was not primarily as a mechanical 
protection for the wires that I offered this hint. 

Again, who claimed that it is ‘‘ good practice to increase 
the bulk of the dielectric to replace the mechanical protec- 
tion so often necessary throughout the widening field of elec- 
trical application ’’ ? Certainly not the makers. The cab- 
tire sheathing is claimed to be the mechanical protection of 
low insulation resistance. l 

In order that I may fully appreciate your correspondent’s 
reference to “the use of this cable for all purposes,” I will 
risk “ buying ” the ‘ curate’s egg ” analogy if he will favour 
me with the ‘* answer.” o. 

In case of a wrong conclusion being arrived at, I anticipate 
the possibility by assuring him that neither have I met nor 
do I know Mr. W. Ellerd-Styles, nor am I interested in any 
manufacturer of ‘‘C.T.S.,”’ but as a live contractor, see some 
of the possibilities of this material, and hoped to gain by a 
healthy discussion if such appealed to vour readers. 


Another Member of the E.C.A. 


[We have not been able to find any reference to a ‘* perma- 
nent ” waterproof system in Mr. Ellerd-Styles’s article.—Eps. 
Erec. Rev.) 

In reference to letters on this subject that have appeared in 
your recent numbers, may we suggest that it would be more 
satisfactory if the writers signed their names to their letters. 
This would help matters in two ways: First, by enabling us 
to give what information is required to the inquirer direct, 
possibly in a fuller way than can be dealt with in your 
columns; and, secondly, by preventing persons interested in 
other wiring methods, or those who rely upon hearsay evi- 
dence only, froin expressing criticism of an unfair character: 
Which is not always appreciated as such by your readers in 
anonymous communications. 

St. Helens Cable & Rubber Co., Ltd. 
J. H. C. Brookina, General Manager. 

Warrington, May 14th, 1917. 


The I.E.E. Wiring Rules. 


The recent paper by Mr. Rawlings, abstracted in your 
number of April 27th, page 475, is of much importance. It 
nay interest Mr. Rawlings to know that in a large town 
several leading members of the E.C.A. are using  slip-joint 
tubing which the 1.E.E. Rules specifically forbid. On pro- 
test being made by a supply authority, the contractors stated 
that they paid little attention to the I.E.E. Rules, and also 
declared that no one had power to enforce them. 

This attitude is unfortunate, as it naturally opens the door 
wide to the jerry wireman. 

One can only hope that the I.K.E. will take steps to obtain 
powers to have their rules enforced, which would be greatly 
to the advantage of both consumers, electricity undertakings, 
and contractors. 

A further useful step would be to set up in large centres 
cominittees formed from all parties concerned, such as supply 
undertakings, contractors, insurance companies, &e., which 
committees could arbitrate all disputes between parties. There 
is little doubt that if such an arrangement were undertaken 
it would greatly improve the quality of the work, and elimi- 
nate that curse to everybody—the inefficient contractor. 


Wiring Rules. 


Electric Vehicles. 


_T note the letter in your issue of the 4th inst. from Mr. 
E. F. Rowley. As to the matter mentioned in paragraph 
No. 1, i.e., standardisation, my committee, acting in co- 
operation with the B.E.A.M.A. (Accumulator Makers’ Sec- 
tion), have already secured standardisation of plate sizes, 
filler holes and plugs, and the maximum overall sizes of con. 
tainer jars for lead-plate batteries. They quite recognise the 
desirability of going further, and I can assure your corres- 
pondent, whose suggestions will be noted for consideration in 
the future, that these matters have been frequently discussed 
at our meetings. Owing, however, to all battery makers 
having to concentrate almost wholly on war work—in most 
casea with depleted staffs—it is impossible, while the war 
lasts, to do anything more in the direction of standardisation, 

As to the proposals made under (2) in Mr. Rowley’s letter, 
he is aiming at an ideal which I hope we shall some day 
achieve. As, however, capital will probably be scarce for 
nome years after the war, I fear some time must elapse be- 
fore such a scheme could be launched. Mr. Rowley speaks of 
the difficulty of charging seven or eight batteries of different 
voltages. Allow me to say, as one having had some two 
years’ experience of running a public charging station and 
Karage, that in the case where the number of cells is in line 
with the recommendations of my Committee, i.e., not in ex- 
“88 Of 44 lead-plate cells, no particalar difficulty is experi- 


enced. Vehicles in our garage have batteries varying in the 
number of cells from 40 to 44. To be able to deal with such 
variations a properly designed charging switchboard is, of 
course, necessary. 
Frank Ayton, 
Hon. Secretary. 
The Klectric Vehicle Committee of Great Britain. 


Ipswich, May 10th, 1917. 


The Deterioration of Turbine Blading. 


The interesting and instructive paper on the above subject 
recently read before the South African Institute of Engi- 
neers by Mr. A. Fenwick, has justly received a wide publicity 
in the technical Press of this country, and it is to be hoped 
that our manufacturers and users of turbines will take advan- 
tage of such a complete and thorough statement of working 
results. There is, hgwever, a danger that, in the case of 
those who are not thoroughly familiar with all the circun- 
stances, doubts and fears as to the reliability of impulse 
turbines may arise, which will tend to unjustly discredit this 
type of turbine as built in this country. In the hope that 
these fears may be removed, we trust that we, as the owners 
of the Curtis turbine patents for land purposes in this 
country, may be allowed to place before your readers a few 
words of explanation and information. 

In the first place, it should be noted that elsewhere it has 
been stated that all the turbines referred to in Mr. Fen- 
wiek’s paper are of one particular firm’s make, and that the 
failures recorded are not due to the type of turbine describe, 
but to the use of improper materials or design. 

When we took up the manufacture of Curtis turbines, 
about 14 years ago, the blades were cut from solid rings— 
the material was mild steel, and was found to be serviceable, 
particularly in the high-pressure stages. Towards the ex- 
haust end, owing to an increasing amount of moisture in‘ the 
steam, erosion would commence after some 6,000 hours’ work- 
ng. This deterioration was auginented in some cases by 
ordinary rusting taking place while the turbine was out of 
service, and due to leaky stop valves, the blading standing 
m a warm, damp atmosphere. Many of these early turbines 
are still running, and have suffered less in efficiency than 
would be expected from the appearance of the blading, thus 
confirming Mr. Fenwick’s observations. 

It was early recognised that a more suitable material was 
wanted for the blades, and systematic investigations were 
started by us to find a material possessing the following 
characteristies :— ‘ 


= 


1. Non-corrosive in steam and water. 

2. Resisting erosive action of high steam velocities. 
. High tensile strength. 

. Retention of initial physical properties. 

. Adaptability for manufacture. 

6. Reasonable cost. 


It will not be necessary here to relate the methods em- 
ployed, or give all the results of our investigations. Those 
interested may be referred to a paper read by our chief 
chemist, Mr. W. B. Parker, F.I.C., before the Institute of 
Metals (Journal of the Institute of Metals, 1915, Vol. XIV). 
written for the purpose of soliciting the active assistance of 
metallurgists towards getting the most suitable material for 
turbine blading. 

Ainong the non-ferrous alloys we have found that high- 
grade phosphor bronze bhest filled the above given require- 
ments, and after several years’ experience we have found 
none better. This alloy has initially a yield point of 12 tons. 
and tensile strength of 24 tons. After being exposed to high 
steam temperature the alloy ages, i.e., the yield point is 
lowered, and somewhat in proportion to the temperature to 
Which it is exposed. This reduction in strength is, fortu- 
nately, not important, as the shortest and least stressed blades 
are exposed to the greatest heat. We believe that the 
phosphor bronze has lately been adopted for Impulse marine 
turbines, and with satisfactory results. 

The output of steain turbines for a given R.P.M. is gradually 
growing, and the blading stresses have correspondingly. in- 
creased, and to such values that the phosphor-bronze alloy 
is not strong enough for the requirements at the low-pressure 
end of the turbine. Where this greater strength is required, 
steel, or steel allovs, are used. S 

To avoid corrosion high-percentage nickel-steel looked most 
promising, and was experimentally tried by most turbine 
builders. Two machinea which we built were provided with 
25 per cent. nickel-steel blading, which came to grief after 
less than a year’s service. The behaviour of this alloy is 
most mysterious, as pointed out by Mr. Fenwick, and we 
believe there is no satisfactory explanation to-day as to the 
real cause of failure, our own investigations being inconclu- 
sive. Even with so low a percentage of nickel as 3 to 5 per 
cent. trouble may be experienced owing to the tendency of 
nickel to segregate when pouring the ingot, and we have 
therefore for some time past been using a high-grade open- 
hearth carbon steel (having a higher percentage of manganese 
than usual), so as to obtain a material of great tensile 
strength, dependable and giving constant results. This steel 
is not affected by corrosion to any greater extent than steel 
containing a) permissible amount Jof nickel, and we find that 
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orrosion is not appreciable if the feed-water is pure and no 
deleterious compounds are introduced into the boiler, and, 
further, if the turbine is kept dry while standing. 

it would be desirable, however, 1f a non-rusting blading 
material, baving great tensile strength, could be obtained. 

Experiments are in progress in this direction with what is 
known in the cutlery trade as “` rustless steel,” but it is too 
early yet to say if this alloy will stand the test of tine. 

With regard to nozzle and guide blade material, there is 
no doubt that the serious troubles described by Mr. Fen- 
wick are mostly due to the employment of 30 per cent. nickel- 
steel alloy, and partly to too thin guide blades. First-stage 
nozzles exposed to high pressure and temperature with cast- 
iron division walls, as mentioned by Mr. Fenwick, could only 
be expected to give the trouble experienced. Bronze alloys 
have been found most satisfactory for this purpose, especially 
when used for extra high temperatures, and the extra cost 
involved is well justified. The most suitable material for 
guide blades, according to our own experience, is a good 
yrade of mild steel. If a non-rusting steel can be obtained 
for the longest rotating blades, this material will be equally 
useful and welcome for the guide blades. 

The drop in pressure across a diaphragm is considerable in 
the first stages of a turbine. Mr. Fenwick mentions a drop 
of 6 Ib. across the diaphragms of turbines in classes 2 and 4. 
It should be pointed out that this is the average pressure 
difference, and in the case of the first diaphragm the drop 
is about four times this amount, increasing the stress per 
blade to four times that given in Mr. Fenwick’s table. We 
believe that cast-steel diaphragms should be used where the 
pressure drop is great, the diaphragm being provided with 
suitable port holes, and having separate nozzle segments 
bolted to the diaphragm. With this construction, all serious 
bending stresses in the guide blades are avoided, and the 
extrà expense, we think, is justified. Where cast-iron dia- 
phragms are used, the metal should be carefully selected so 
as to avoid excessive growth, which is mostly due to the 
presence of too much silicon. 

In conclusion, we would express the hope that the proposed 
national investigation of blading material will be taken in 
hand without delay. 


For The British Thomson-Houston Co., Ltd. 
FREDERICK SAMUELSON. 


Rugby, May 15th, 1917. | 


T have read with interest the articles appearing in your 
issues of May 4th and 11th on the paper contributed by Mr. 
4. Fenwick to the South African Institute of Engineers re 
the above. 


Although vou draw attention to the source of manufacture - 


in a footnote, the fact that the turbines described are wholly 
of German manufacture is not disclosed in the extract, and 
| write to draw attention to this point to prevent British 
manufacturers being prejudiced. 

From experience of plant manufactured by the leading 
British makers extending over the last 12 vears, deterioration 
only takes place where \unsuitable boiler feed is used. 

The greater success of the British turbine builders is no 
doubt due to design and careful selection of material nsed 
in construction of the turbine blading. 


Charles P., Sparks, M.I.E.EF. 
London, E.C., May 15th, 1917. 


BUSINESS NOTES. 


The Australian Association of British Manufacturers 


and their Representatives.—The report for 19)6 of this Association — 


has been received from Melbourne, and it includes a statement of 
the activities of the Executive Council, which controls the Associa- 
tion in the Victorian capital, and of the Sydney Council, which 
operates in New South Wales. Both sections of the Association 
have been enaged on the question of the Federal income-tax, and 
they display a very natural pleasure at the success of their 
endeavours to bring about the repeal of Sec. 15 of the Income-Tax 
Assessment Act of 1915. 

Urgent representations were made by the Association to the 
Prime Minister, as well as to all members of both the Australian 
House of Representatives and the Australian Senate, that the policy 


of Australia should be, first, to protect Australian industries ; and, ' 


second, to promote trade between Australia and the United 
Kingdom, and that, as far as the latter trade was concerned, such 
policy would be materially assisted by encouraging direct répre- 
sentation of British manufacturers in Australia. The effect of the 
taxation falling under the Section in question was directly to dis- 
courage such direct representation, because the manufacturer who 
employed a local agent was made liable to pay tax on all his sales 
to Australia, while his competitor whocarried on business by means 
of correspondence or catalogues, or through a London, New York, 
or other buying house, escaped taxation altogether. This in itself 
constituted a glaring iniquity in penalising one manufacturer and 
letting another go “ scot free.” 


Cases had occurred in which overseas manufacturers had 
cancelled their Australian agencies in order to avoid payment of 
this taxation. The Association asked that the Government should 
bear in mind that agents paid both Federal aud State income-taxen 
on their commission, or profit on their transactions, and also 
employed labour in their business, so that the closing down of such 
agencies not only robbed the agent of his livelihood, but deprived 
the Governments of tax payable on his earnings, and also reduced 
employment. Another point driven home by the Association 
provides incidentally an interesting commentary on the exhorta- 
tions addressed to the home manufacturer to employ resident 


. agents or open actual branches abroad, rather than rely upon 


catalogues, correspondence, and occasional visits. One of the 
reasons put forward by the Australian Association of British 
Manufacturers and their Representatives for the repeal of this 
Federal income-tax was that the British manufacturer did employ 
resident agents, whilst the foreign manufacturer contented him- 
self with sending an occasional traveller. who, nine cases out of 
ten, would get away without paying tax on behalf of his principal. 
Through this difference of method, a direct preference accrued 
to the-foreign in competition with the British manufacturer. 
Moreover, as many British manufacturers had taken up the 
position that such taxation must be borne by their Australian 
agents as part of the agency expenses, it was feared that such 
agencies would become unremunerative, and be relinquished. 

As the result of this very clear and emphatic statement of the 
case, the Council of the Association take justifiable credit to them- 
selves for having, as already described, obtained the repeal of the 
objectionable section. Its repeal means that British manufacturers 
will not now be liable to pay Australian income-tax on goods sold 
by them to buyers in Australia, merely because they have an agent 
or representative in Australia who receives a commission or remu- 
neration in connection with such sales. Under the original section. 
which was law and remained in force from November, 1915, when 
it,was passed by the Federal Parliament, until its repeal in Decem- 
ber, 1916, British manufacturers were liable to pay income-tax in 
most cases at the rate of ls. 6d.in the £ on 5 per cent. of the 
Invoice value of all goods sold to persons in Australia if any per- 
son in Australia received a commission or remuneration in respect 
of the sale of the goods. The success of the Association in this 
respect will result in a considerable direct monetary benefit to all 
British manufacturers carrying on business with Australian 
customers by means of an agent in Australia. 

It is satisfactory to learn from the report that the Association 
intends keeping a careful watch on behalf of the home trade on 
the new import duties legislation when it is introduced again. In 
the meantime, they have successfully approached the Prime 
Minister of the Commonwealth and the Prime Ministers of the 
various States, with a view to preference being granted to goods of 
British manufacture when purchases are made hy departments of 
their respective Governments, such preference to be in addition to 
the ordinary preference obtained by goods of British origin under 
the Customs Tariff. In concluding their report, the Council allude 
to the great difficulties experienced by British firms trading with 
Australia, not merely on account of shortage of labour and raw 
material, but also due to lack of freight. It is admitted that 
American and Japanese competitors have been taking every advan- 
tage of these circumstances. and doing everything possible to 
increase the Australian business. The Council have therefore 
invited members to co-operate by doing everything possible to assist 
Great Britain to triumph in the trade war which must be fought 
after the termination of the present hostilities. 

Competitire Imports.—The Association has forwarded with its 
report a tabular statement, compiled by H.M. Trade Commissioner 
in Australia, showing statistically the share of the United 
Kingdom. British Dominions, and the United States respectively, in 
Australia’s imports of competitive manufactured merchandise. 

The totals for 1914-15 and 1915-16 are shown below :— 


Imports of competitive 
manufactured 


merchandise. 1914-15. 1915-16. 
From United Kingdom .. £81,732,974 64°99 % £34 662,821 62°18 %, 
» Brit. Doms. & Possna. — 1,899,075 3°8 % 2,473,470 4°45 %, 
„ United States .e 7,430,170 152% 10,594,798 19°08 % 
» All other countries... 7,804,792 1691 % 7,948,185 14°31 “% 
Total ee .. £48,867,011 100 % £55 ,579,260 100 % 


The following figures in respect of metals (manufactured) and 
machinery for 1915-16 will be of interest :— 
Preference. Non-preference. 


Imports of metals manufactured .. Total £18,533,115 £26,808 
From United Kingdom Bs ss ie 8,683,440 26,771 
» British Dominions & Possessiona.. 607,215 2 
» United States .. p Si 8,736,228 14 
Machinery .. a ne = .. Total £8,209,297 — 
From United Kingdom as isa Py 1,485,153 -- 
» British Dominions & Possessions. . 181,528 — 
n United States ee . os oe 1,389,158 —. 


Plant for Sale-—The Wolverhampton B.C. Electricity 
Works has for disposal one U0-KWw. Belliss-Parker 50U-volt D.C. 
generator set, and one 6500-Kw. Willans-E.C.C. 500-volt D.C. 
generator set, both complete, with surface condensing plant. Full 
particulars are given in our advertisement pages to-day. 


Patents and Alien Euemies.—The CHesHaM SUPPLY 
Co., LTD., have applied to the Board of Trade to avoid, or suspend, 
the series of patents from No. 23,132/05 to No. 4,692/13, granted to 
the makers of the Bosch magneto, for details of the mechanism. 

Messrs. EDWARD BENNIS & Co.,LTD., have decided not to pro- 
ceed with their application in respect \of \Patent> No. 6041/13, 
granted to L. & C. Steinmuller. 
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Meter Prices.—Tiik Warsa ELECTRICAL Co., LTD., 
announce increases in prices of meters, both larre and small, as 
from May I5th. 


Lamp Manufacture in Spain.—‘ Thales,” Sociedad 
Espanola de Lamparas Electricas is the name of u new concern 
which has recently been organised in Barcelona, with a capital of 
# 2.000, to carry on the manufacture of electric lamps. 


Openings in Italian Markets.—In its latest list of 
trade openings, the British Chamber of Commerce for Italy (Ine. ) 
(Genoa) includes the following inquiries :-- 


No. 1,276. Rome agent seeks connections in rubber, colours, sulphates, coal, 
iron, chemicals, electrical machinery, instruments and apparatus, woollen 
piece- -goods. R.A. G. 

No. 1,279. Party at Genoa would represent on commission manufacturer of 
chemicals, machinery and engineering sundries. G. C. L. 

No. 1,289. Agents at Florence would handle on cominission, hardware, iron- 
mongery, and metals. F. D. D D 

No. 1,290. Engineer at Genoa would buy on commission or for own account, 
Machinery and metals for shipbuilding. G. 1. R. M.C. 

No. 1,294. Party at Naples would buy for his own account, hardware, iron- 
mongery, fire- necks machine tools. E. F. 

No. 1,296. Home firm would handle coals, pig iron, tin, copper, lead, fire- 
bricks, &c. R. vb. L. C 

No. i ini Leghorn agent would represent shippers of chemicals, metals, 
coals, L.G. F. 

No. i 300. Genoa agent e ould represeut on commission, exporters of coal, 
fire- bricks, čo. G.L, 

No. 1 B12, Firm at C ee would buy for own account, or represent en com- 
mission, chemicals, caustic soda, soda ash, silicate of soda (glass), Culphony, 
paraftin wax, iron, pig-iron, steel, oils, engineering articles, electrical 
sundries, &c. G. D. B.B. 


Patent Application.—Application has been made for 
leave to amend Patent No. 12,867, of 1914, granted to Mr. C. O. 
Bastian, for ‘“ Improvements in, or relating to, electrical resist- 
ances.’ Particulars appear in our advertisement pages to-day. 


Italy —Accidierie Ellettriche is the style of a joint stock 
company launched at Sesto S. Giovanni for the establishment and 
working of an iron foundry and steel works, and trading in the 
products. The capital is fixed at 300.000 lire. 


Catalogues and  Lists.—ConsoLipatep PNEUMATIC 
Too. Co., LTD., 9, Bridve Street, Westminster, S.W. 1.—46-paye 
electric tool catalogue (No. SE); new edition. Descriptive matter 
and tabulated sizes, weirhts and code-words appear relating to D.C. 
drills and A.C. drills, single, two and three-phase drills, rail drills, 
portable generating plant and air compressors, grinders, coal and 
ore borers, electric hammer drill, portable electric blower, drilling 
stands, couplings for connecting cables, &c. The pamphlet is fully 
illustrated, some of the pictures showing the works; there is a 
code-word index and a thumb index to sections. 

BRITISH WESTINGHOUSE /ELECTRIC AND MANUFACTURING Co., 
Lro., Trafford Park.—-New series of illustrated leaHets, showing a 
number of their recent switchgear installations. The switchgear 
at the L. & N.W. Railway Co.'s power station at Stonebridge Park, 
also the sub-station switchgear at that company’s sub-stations at 
Willesden and Dalston, are clearly shown, also a 35.000-volt. A.C. 
switchgear eyuipment at the works of Det Norske Nitridaktiesel- 
skap; L.T. switchgear at the Clydebank Works of the Singer 
Manufacturing Co., Ltd.; and = sub-station switchyear for the 
Walsall Corporation. 


Dissolutions and Liquidatious.— BRATTHWAITE & KIRK, 
117, Victoria Street, London, S.W.—-Mr. A. E. G. Braithwaite is 
retiring from the partnership for health reasons, and the business 
has been taken over by Messrs. J. H. Humphryes & A. Anderson, 
and will be continued by them as Braithwaite & Co. They will 
attend to all debts due to and liabilities of the late firm. 

COLLINS & PRICE, electricians and electrical engineers, 35, Moor- 
fields, Liverpool, and Hoylake.—Messrs. F. Collins & C. E. Price 
have dissolved partnership. Debts of the Liverpool branch will 
be attended to by Mr. Collins and those of Hoylake by Mr. Price. 

HARMAN ELECTRIC Co., LTp.—Creditors must send particulars 
of their debts, &c., to the liquidator, Mr. P. F. Huddleston, 72, 
Finsbury Pavement, E.C., by June 30th. 

PUMP AND POWER Co., LTp.—A meeting is called for June 18th 
at 38, Victoria Street, S.W.. to hear an account of the winding up 
from the liquidator, Mr. L. R. Sankey. 


Trade Announcements.—On the 21st inst., MESSRS. 
W. T. HENLEYS TELEGRAPH Works Co., LTD., will remove their 
Birmingham branch otħices and stock rooms to Broad Street 
Chambers. The new premises will afford facilities for carrying 
mugh larger stocks of electric wires and cables, flexible cords, 
jointing materials, boxes, tapes, &c., to meet war demands for 
urgent delivery. New telephone number: Midland 790, Tele- 
graphic address nnaltered : ` Henletel.” Birmin sham. 

The new English carbon black and paint works of FULLER'S 
CARBON AND ELECTRICAL Co., LTD., are now in operation, and 
the company are in a position to supply ordera for the electrical 
and engineering trades and War Office and Admiralty specifications. 

Mr. J. M. DERING announces that he is continuing the business 
of his father, the late Mr. J. M. Dering, sen., electrical engineer, 
of Anglesia Place, Gravesend. 


Book Notices.—‘* Elementary Bidois of Wireless 
Telegraphy ” (Part II). By R.D.Bangay. London: The Wireless 
Press, Ltd. Price 2s. 

“Science Abstracts ` (A and B). Vol. 20, Part IV. April 30th, 
1917. London: E. & F. N. Spon, Ltd. Price ls. 6d. each net. 

Actions Physivlogiques et Dangers des Courants Hlectrigues. 
By J. Rodet. Paris: Gauthier-Villars. Price 3fr. 25 ¢.—In this 
work the author discusses the various physiological effects pro- 
duced by electric currents upon the human organism, the nature 


of accidents due to electric currents, and the conditions under . 


which death may result. One chapter is devoted to experiments 
on horses, and another to accounts of a number of accidents to 
persons. In the remaining chapters the precautions which should 
be taken to prevent such atcidents, aud the methods of treatment 
recommended for sufferers from electric shocks and burns, are 
detailed. ‘Fhe book is practical, and deals ably with a subject 
Which is of great and increasing importance. 


LIGHTING AND POWER NOTES. | 


Blackpool.—Mr. Charles Furness, the borough electrical 
envineer, estimates a surplus of £2,000 this year on the electricity 
undertaking, largely due to the increased charges just sanctioned, 
as against a loss of £887 last year. Some economies are expected 
in the working expenses, and there will be about £2,000 capital 
expenditure at the works on contracts accepted last year in con- 
nection with the condensing equipment. 


Bradford. STREET LIGHTING.—At last week’s meeting 
of the City Council the discontinuance of public atreet lighting 
during May, June, and July was ayreed to. 


Continental.— France.—The Government has approved 
the scheme, as a project of public utility. for the establishment of 
a hydro-electric power station at Font pedrouse (Pyrenees Orientales) 
to utilise the water pewer of the River Tét and its tributary 
Riberolle to provide the electrical energy for the operation of the 
railway between Perpignan and Villefranche. 

It is reported that the Socicté Electrometallurgie de Dives has 
acquired a large area of land. and also the right to utilise certain 
waterfalls in the district of Limoges, with the object of establishiny 
a larve new hydro-electric wenerating station. 


Epsom,—ProvisionaL OrpDER.—The B. of T. has 
granted a provisional order for electric supply in the parishes of 
Cuddington aud Ewell, in the area of the Epsom R.D.C.., to the 
South Metropolitan Electric Tramways and Lighting Co. 


Harrogate.—YrAR's WorkinG.—The total income of 
the electricity undertaking for the year 1016-17 was £19,546, an 
increase over the estimates of £435. The expenditure was £19.40, 
leaving a debit balance of £75. which was better than the estimate 
by £379. In the previous year the Committee had a surplus profit 
of €1,730, but the extra cost of coal has been £900, and the loan 
charges and income-tax have increased, while the . income has 
been less. 


India.—Thie Gov ernment of India has iia under con- 
sideration the question of the obligation laid on licencees under 
Clauses 6 and 7 of the schedule to the Indian Electricity Act of 
1910 to supply energy on receiving requisitions in due form, in 
view of the ban placed on the supply of plant, &c., for the extension 
of industrial undertakings otherwise than for war purposes, as it 
is realised that it may be impossible during the war to fulfil this 
obligation where the existing plant is fully loaded, but in view 
of the protective phrases (occurrences beyond his control, Schedule. 
Clause 6 (1), and without reasonable excuse, the burden of proving 
which shal] lie on him (Sec. 42B), it is not considered necessary at 
present to make any emergency provision in the matter. —-/udiax 
Engineering. 


Leigh (Lancs.).—Prick INcrEASE.—-Owing to the 
increased cost of materials, the Electricity Committee has decided 
to increase the price of electricity for lighting purposes by 15 per 
cent.. as from July Ist. 


London.—SoUTHWARK.—At a meeting of the B.C, 
Councillor Hewitt drew attention to a propusal contained in the 
accounts to pay £8,000 out of the general fund to meet the 
deficiency in the accounts of the electric light undertaking. The 
annual accounts had not yet been presented. and therefore he main- 
tained that the proposal was must irregular.. He moved that the 
item be referred back tothe Finance Committee for reconsideration. 
It was pointed out that the bank had asked the Council to reduce 
the overdraft on the electricity account of £13,000, and the 
borough treasurer suggested £8000 as the amount which would 
have to come from the yeneral funds of the Council to make ap 
the possible loss on the electric light account. The proposal to 
refer the matter back to the Committee was carried. 

PorpLaR.~-The Electricity Committee reports that it has further 
considered the report of the engineer on the provision of genersting 
plant to meet next winter's demand. The Government adviser has 
had the position before him in relation to Poplar and adjoining 
boroughs, and is prepared to sanction the erection of a new 
5,Q0U-KW. generating set at Poplar provided an additional cable is 
luid to Stepney. The Committee recommends the provision of an 
additional 5,0UU-KW. generating set and the laying of an additional 
E.H.T. cable from the generating station to Stepney boundary. at a 
cost of £30,500. 

Morocco.—PRoPosED EXPLOITATION OF WATER POWER. 
—According to the local Preas, a consortium, comprising the 
French companies and firms of Schneider (Creusot). Pavillier, Giroa 
and Loucheur, Compagnie Marocaine, Compagnie Générale. and the 
P.L.M. and Orléans Railway Companies. has been formed to 
exploit the water power of Morocco. The consortium, it is stated, 
proposes. in the first place. to utilise the falls of the Oum-er-Rebia 
River. and probably later the river heads in the Atlas Mountains.— 
Buard of Trade Journal, 
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Newcastle (Co. Down).—Street Liautixa.—At a 
meeting. of the Urban Council, a letter was read from the Irish 
Towns Electric Light and Power Co., offering to renew the contract 
for street lighting for three years for £240 per annum, an increase 
of £38—this increase to be a set-off against rates payable in 
respect of plant—the cost of private lighting, 6d. per unit, to 
remain unchanged. The Council was of, opinion that, in view of 
the restrictions on lighting, the ratepayers were not getting 
udequate value for outlay. and decided to postpone consideration of 
the matter. 


Richmond (Surrey).—The Richmond Electric Light 
and Power Co., Ltd., is applying for an Act covering a number of 
electric supply provisions, alteration in price for electricity, amend- 
ment of agreements, &c. 


Rechdale.— PRICE IncrKasE.—The T.C. has approved 
the Electricity Committee's recommendations that the prices 
for current should be increased as frome the 16th inst. The 
recommendaticn to impose a further increase of 15 per cent. on the 
charge for current supplied to the tramway department was 
defeated by 20 votes to 14 ; members of the Tramways Committee 
said the proposed inereased charge of £1.720 was nearly equal to 
last year's profit, whilst the tramway reserve was only £24,0U0, 
instead of the £70,000 which it ought to be. The chairman of the 
Electricity Committee said the total estimated increase in receipts 
from the new charges would be £10,126, including £2,000 as a 
result of the coal clause now in operation with several firms. 


Sunderland.—The T.C. has received a communication 
from the I.M.E.A. calling attention to the need for more adequate 
representation on the Committee appointed by the B. of T. to con- 
sider the report on the further supply of electrical power. and 
asking the Council to pass a resolution urging the matter. Alder- 
man Bruce moved accordingly. adding a proposal that the town clerk 
should bring the matter before the Corporuie Municipal Associa- 
tion. This was agreed to. In reply to a question whether the 
Committee -was getting higher prices for current than formerly, 
Alderman Bruce stated that the bulk of the supply was furnished 
under contracts entered into 10 or 15 years ago. The flat rate 
price of current for householders had been increased about a 


year ago. 
Wolverhampton.—Loan Sanction.—The 1.G.B. has 


sanctioned the borrowing of £2,410 to lay electricity mains to local 
works. E 

At the monthly meeting of the T.C., a resolution urging that 
municipal electrical authorities should have more adequate repre- 
sentation on the B. of T. Committee on Electricity Supply. was 
adopted. 


Worksop.— PRICE IxcrEase.—The U.D.C. has decided 
to advance the charges for current by jd. per unit. 


TRAMWAY and RAILWAY NOTES. 


Bingley, — In reference to the recent consultations 
between the Bingley and Keighley authorities with a view to the 
possible extension of the tramway service, so as to link up com- 
pletely Bradford, Bingley and Keighley, the Bradford Tramways 
Committee has now intimated that it is prepared to consider laying 
a line from Cross Flatts to Keighley, provided the widening and 
improvement of Stock Bridge is first satisfactorily settled amongst 
the authorities concerned. 


Blackpool. — REVENUE EsTIMATES.—The receipts from 
the Corporation tramways are estimated this year at £80 000, as 
against £94,000 last year, with a surplus of £5,000, as against 
£19,300 last year. Income-tax in 1913 was £876, but it is esti- 
mated at £6,000 during the present year. War allowances and 
interest and sinking fund charges :aake the war responsible for 
over £19,000 extra expenses. 


Darwen.—The Tramways Committee has sustained a 
loss of £2,720 on the year’s working. 


Keighley.— Wak Bonus.—The conductresses on the Cor- 
poration tramways have sent in an application for a war bonus, 
but the Committee, considering the matter last week. felt that the 
women were receiving wages equal to those paid to women workers 
generally in the town, and that many of them, in addition, were 
receiving allowances as soldiers’ wives. The women conductors 
have been in service a little ove: a year, and their average wage is 
£l 7s. per week, apart from the ticket bonus system, which, 
according to the April returns, yielded them about 9. each for the 
month. Some of the women are members of the Tramwaymen's 
Union, but the application has not come from the Union ; the women 
number about 30. 

The tramway service was suspended on Saturday morning. owing 


to a atrike of the women conductors with a view to obtaining the. 


full war bonus ; the men also supported the women. The Tram- 
ways Committee points out that a loss of £168 resulted on the 


last year’s working, and that the prospects are that a much greater 


deficiency will result. from the present year's working. 


London.—I..C.C.—The Highways Committee reports 
that, as a result of its negotiation in connection with the arbitra- 
tion award for the purchase of the portion in London of the 


- undertaking of the London United Tramways, terms have now 


been agreed which the Committee ounsiders will provide for a 
satisfactory settlement, both as regards purchase and the working 
of thetramways. The lines affected are situated in the Metropolitan 
Borough of Hammersmith, are about 5}-route miles in length, 
worked on the overhead trolley system, and include the London 
termini at Hammersmith Broadway and at Shepherd's Bush Green 
of the system of the company, which extends to Hampton Court, 
Hounslow, and other points in the county of Middlesex. The 
arrangements now proposed include provision for running arrange- 
ments between the Council and the company. The amount to be 
paid by the Council for the lines about to be acquired is 
£235,000, and, in addition, £12,000 towards the company’s costs of 
the arbitration and subsequent proceedings. The Chiswick power 
station, including the whole of the plant, will be transferred to 
the Council. The Finance Committee, reporting on the matter, 
states that the total capital expenditure involved will be £320,499, 
including, in addition to the £247,000 paid to the company, £10,000 
fo. counsel’s costs, and £63,899 for reconstruction of part of the 
purchasable lines. In addition, further expenditure will be 
necessary for junction lines, &c., necessary to give effect to the 
proposed through-running arrangements. The Finance Committee 
understands that it is expected that this will be recouped by the 
increased traffic due to through-running arrangements, and that, 
on the basis of an annual mileage of 1,200,000, it is estimated that 
the balance of receipts over working expenses (including renewals, 
but excluding power, which will be supplied by the company free 
of cost) will amount to £22,917 a year. The total debt charges in 
the first vear will be about £26,870, decreasing annually by £545. 
The Council is to complete the purchase not earlier than the 
declaration of peace, and not later than 12 months afterwards. 
ae cee approved the capital estimate at its meeting this 
week. i 


Newcastle. —War Boxus.—The Tramways Committee 
has reconsidered the increased war bonus given to motormen a 
fortnight ago, and, after hearing a deputation of the men, increased 
the bonus from 4s. to 5s. weekly. 


Wolverhampton.— Amended terms for the tramway service 
intercommunication between Bilston and Wolverhampton and 
Willenhall and Wolverhampton have been agreed to. 

ACCIDENT.-—Two cars, proceeding in the same direction, collided 
at Dudley, on Thursday, last week ; one passenger was slightly 
injured. 


TELEGRAPH and TELEPHONE NOTES. 


Australia. — In the matter of an industrial dispute 
between the Marine Radio-Telegraphists’ Institute of Australasia 
and the Amalgamated Wireless Association and others, the parties 
have arrived at an agreement, which provides for the payment of 
wages to wireless operators, who are required to hold first-class 
certificates of efficiency, if they are members of the union, at rates 
per month as follows :—First year, £9 a month ; second year, £10; 
third year, £11; fourth year, £13; fifth year, £14; sixth year. 
£15; seventh year, £16; eighth and subsequent years. £16 a 
month ; every operator, excepting when on leave, to have meals 
and proper living accommodation provided on respondents’ vessels, 
or to be allowed, when temporarily ashore, 5s. a day at a home port 
or 7s. Gd. per day at any other port. When permanently on shore, 
an extra allowance to be given of £43 perannum. Thirty-eizht 
days’ leave of absence on full pay to be allowed annually. Ordinary 
duty to be eight hours in every 24.— Sydney Morning Herald, 


Iicit Wireless. — The Portsmouth magistrates have 
committed for trial at the Hants Assizes R. G. Cole, electrical 
fitter, apprentice in the dockyard, on a charge of having apparatus 
for receiving messages by wireless telegraphy, as mentioned in our 
last issue. The desendant was released on bail of £10. 


United States Censorship.—On May Ist an executive 
order signed by President Wilson was published, providing for the 
censorship of cable telegrams out of the United States and of 
telegraph and telephone messages into Mexico. 


‘ Wireless Litigation. — The United States Court of 
Appeal has given a unanimous decision in favour of the Marconi 
Co. with reference to the Fleming valve patent. The appeal was 
from a judgment given by the Court of First Instance in favour of 
the Marconi Co. in an action for infringement of this patent which 
it brought against the De Forest Telegraph & Telephone Co. The 
Fleming valve ib the most sensitive detector of wireless waves so 
far discovered, and its value, especially in respect of long-distance 
wireless telegraphy and telephony, is difficult to over-estimate. 
The De Forest Co. included among its contentions a counterclaim 
for the alleged infringement of seven of its own patents. The 
Court of Appeal has, however, decided that there has been ho 
infringement of six of.these.patents, jand (thatthe seventh 
invalid.— Financial Times, 
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Wireless Spies in Norway.—It is reported that sig- 
nallers at a fort near Bergen recently set up a wireless station, 
with the surprising result that the tirst message received consisted 
of the name of a ship and the time of her departure. The message 
had obviously been sent from a secret station by a spy. The ship 
mentioned was attacked a few hours after her departure, but 
escaped by a lucky accident. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.— Sy DN&EY.— August 22nd. 
ment Railways and Tramways. Thirty-six indvetion motors 
(Specification No. 488). September 10th.—One 225-H.P. synchro- 
nous motor (Specification No. 459). Particulars from Electrical 
Engineers Oflice, 61, Hunter Street, Sydney. 

MELBOURNE. — July 25th. Victorian Railways. Ntep-down 
transformer and sub-station equipment for Sandringham-Black 
Rock electric tramway. Particulars from the Chief Storekeeper, 
Railway Offices, Spencer Street. 


Manchester.— May 25th. Corporation Electricity Com- 
mittee. Various stores for 12 months. Mr. F. E. Hughes, 
Secretary, Electricity Department, Town Hall. 

Spain. — The municipal authorities of Finisterre 
(Province of Corunna) have lately invited tenders for the con- 
cession for the electric lighting of the town until the end of 1919. 


Warrington. — May 22nd. Electricity and Tramways 


Committee. Underfeed mechanical stoker. Sea” Official Notices” 
May 4th. 


N.S.W. Govern- 


Winchester. — Corporation, Coal for the electricity 
works. Electrical Engineer. 
CLOSED. 


Farnborough. —U.D.C. Pulsometer Engineering Co. at 
£112 10s.: motor and pump for the sewage works. The tender of 
the Aldershot Gas Co., at £74. for laying the cable and fixing the 
transformer, has been accepted. l 


Gillingham (Kent). —T.C. iaman ritish Elec- 


tric Transformer Co., £137.” 


. London, — L.C.C. — Highways Committee. Six auto- 
transformers in connection with the supply of additional power in 
the Woolwich district, £596: British Electric Transformer Co., 
Ltd. (the only tender received). 

WAR PENSIONS Boakp,-— Electric bell and fire-alarin installation 
at Duke of York's Schools, Chelsea : Napier, Kimber, Ltd. 


Malvern,— U. D.C. 


ratus Co. 


Southend. —T.C. Accepted tenders : — 


Worthington Pump Co.—Centrifugal pump for the supply of water to the 

electricity works, £53. 

John Sadd & Sons.— Meter boards, £48. 

Spain.— With reference to the projected underground 
electric railway system in Madrid, H.M. Consul there reports that 
the contract for the construction of the earth and masonry works 
of the line No. 1 of the Metropolitan Railway in Madrid has been 
awarded by the concessionaires of the railway to a Spanish firm.— 
Board of Trade Journal, 


Sunderland.— Council. 


F. Sinith & Co. --Copper rod. 
Stewart & Lloyds, Ltd. Steam and water pipe work, &c. 
J. Blakeborough & Sons.—C.1]. sluice valves. 


Wolverhampton.—T.C. Staveley Iron & Coal Co., Ltd. : 


cast-iron condenser pipes, at £825. 


Meters for a year: Electrical Appa- 


Tenders accepted :— 


FORTHCOMING EVENTS. 


Institution of Mechanical Engineers.—Friday, May 18th. AtGp.m. At 
the Institution of Civil Engineers, Great George Street, SW. Paper on 
“The Construction of Turbine Pumps,” by Mr. A. E. L. Chorlton. , 


Royal Institution of Great Britain.—Friday, May 18th. At 5.30 p.m. At 
Albemarle Street, W. Lecture on ‘‘The Complexity of the Chemical 
Elements,” by Prof. F. Soddy, F.R.S. 

Saturdays, May 19th and 26th. At 3 p.m. At Albemarle Street, 
Piccadilly, W. Lectures (IlI and IV) on “The Electrical Properties of 
Gases,” by Prof. Sir J. J. Thomson, Pres. R.S. 


Institution of Engineers.— Friday, May 18th. At 7.30 p.m. At 
Junior victoria’ Street, S.W. Paper on “ Metric Weights and Measures and 
Decimal] Coinage,” by Mr. BE. C. Barton. 


d Metallurgy.— Thursday, May 24th. At 5.80 p.m. 

Instituton ot Mn Oe Geolocival di Bailington House, Piccadilly, W, 

Paper on “Shall Great Britain and America adopt the Metric System?” 

by Mr. W. R. Ingalls. Members of the Institution of Electrical Engineers 

and other engineering societies are invited to attend and take part in the 
discussion, | 


NOTES. 


Foundations at Dalmarnock Power Station.—In a 
paper read before the Scottish branch of the National Association 
of Colliery Managers, Mr. Sneddon described the method of piling 
adopted at the new Dalmarnock power station. Difficulty was 
experienced through river water boiling up during excavating opera- 
tions ; Simplex steel sheet piling was employed in place of timber, 
the method of jointing and interlocking assuring an efficient and 
water-tight construction. These piles are driven by a steam 
hammer, which rests on the top of the piles and drops with them: 
by a slight rearrangement of the apparatus and the use of a grip 
the piles can also be withdrawn by the hammer. In constructing 
the inlet culvert, which is 11 ft. wide and 34 ft. deep, considerable 
difficulty was experienced owing to a lake of mud being found 
hinmediately below the desired depth. Piles which pie the 
crust of the mud began to move downward of their own accord. 
The depth of this lake proved by means of piles was gome 60 ft.: 
some 24-ft. diameter oak trees recovered from this part were quite 
fresh, and were considered to be over 1,000 years old. 


The Tramways and Light Railways Association.—The 
annual Congress of this Association will be held at the Institution 
of Civil Engineers in London on Friday, June 29th, at 2.30 p.m. 
After the annual meeting, Mr. A. Norton will read a paper on 
“The Manufacture, Life, and Maintenance of Tramcar Tires,” 
illustrated by diagrams and lantern slides. Among the subjects to 
be discussed will be :—" Standardisation of Conditions of Labour 
and Rates of Pay.” by Mr. E. H. Edwardes (S. Lancs. Tramways 
Co.) and “ Fares.” by Mr. A. V. Mason (S. Metropolitan Tramways 
Co.) Some of the members will dine together informally and 
simply in the evening. 


The Decimal Association.—The report of the Executive 
Committee for the year 1916 has been issued. It states that in no 
previous year since the formation of the Association has there 
been such a magnificent response to the efforts of the Committee, 
resulting in a largely-increased membership, while resolutions in 
favour of the decimalisation of our coinage and weights and 
measures have been passed by numerous important public bodies. 
A long list of the latter is given, from which we select the 
following examples :— 

The Executive Council of the County Councils Association and 
367 County and Town Councils ; Associated Chambers of Commerce. 
and Chambers venerally : Association of Trade Protection Societies ; 
British Imperial Council of Commerce; Council of Manchester 
Association of Importers and Exporters; Court of Common 
Council of the City of London; East India Association : Incorpo- 
rated Associations of Head Masters and Assistant Masters : National 
Chamber of Trade ; National Farmers’ Union : National Federation 
of Building Trade Employers of Great Britain and Ireland ; Silk 
Association of Great Britain and Ireland ; Committee on Decimali- 
sation of the British Science Guild. 

The Association of Chambers of Commerce of the United 
Kingdom, at its annual meeting. requested the Executive Council 
to arrange for the introduction of Bills to decimalise the currency 
and to substitute the metric system for the existing system of 
weights and measures, and to urge the Government to make 
representations to the Governments of the Dominions with the 
sume end in view. 

One of the recommendations submitted by the President of the 
Institution of Electrical Engineers to the Board of Trade Com- 
mittee on the Electrical Trades, was “that the use of the metric 
system be made compulsory after a reasonable period, and during 
this period all trade catalogues make use of both the British and 
the metric systems.” 

At the annual general meeting of the London City and Midland 
Bank, the chairman, Sir Edward Holden, spoke very strongly in 
favour of the decimalisation of coinage and weights and measures. 
and supported the system of coinaye advocated by the Association. 
At the annual meeting of the Institute of Chartered Accountants. 
the President, Sir H. Woodburn Kirby, in outlining what was 
essential in equipping ourselves to win back our foreign trade from 
the Germans. emphasised the importance of establishing the metric 
system of weights and measures and a decimal system of coinage. 
Of the replies received in answer to a questionnaire, kindly sent out 
by Messrs. Geo. S. Smith Dalby, Welch, at their own expense. to 
25,000 of the largest firms in the United Kingdom, asking if they 
were in favour of the decimalisation of the coinage and the adop- 
tion of metric weights and measures, 99 per cent. were in favour. 
Of the replies received in answer to a similar questionnaire sent ont 
by the British Engineers’ Association, 90 per cent. were in favour 
of the early adoption of a decimal system of coinage, and 85 per 
cent. in favour of the compulsory use, after a short transition 
period, of the metric system of weights and measures. 

Manchester, which was formerly a stern opponent of the pro- 
jected reforms. is rapidly becoming a decimal stronghold, and 
possesses a Decimal Association of its own. 

Varions methods of decimalising the coinage were put forward 
for consideration, and were also very fully discussed in the Press. 
Whilst admitting that there was something to say in favour of 
each, particularly the dollar and cent of the United States and 
Canada as being the coinave of the largest section of the English- 
gpeaking people, and most readily adaptable owing to the cent 
being equal to our halfpenny, the Committee came to the conclu- 
sion that the most practical scheme for British use would be one 
that would permit of our maintaining our sovereign subdivided 
into 1.000 mils, or the sovereignyas 10 florins, with the florin sub- 
divided into 100 cents.) Of these, the, latter was preferred, aa it 


ee k yu 


PEOLE EER eh Li ae, eae AIE S ATE ENEA T E EPEE PEE E IEA 
Vol. 80. No. 2,060, May 18, 1917.] THE ELECTRICAL REVIEW. 549 


possessed the advantages of the former whilst being simpler for 
accounting and general use. 

Owing to the almost universal use of the metric system, no 
alternative system of decimalisation could be put forward with any 
chance of support ; there were some associated rather more with 
the works side than the sale side of business who, whilst admitting 
the advantage of decimal calculation, felt that the devimalisation 
of the foot or yard, or some other British measure, would meet the 
desired change, but the Committee thinks that even these are now 
convinced that there is no alternative to our mystifying methods 
of to-day but the metric system. 

The recommendations of the Dominions Royal Commission on 
the desirability of introducing metrical weights and measures, and 
a new style of coinage based on the decimal system, state that 
there is clearly in the Dominions a considerable body of opinion in 
favour of this change. The members of the Commission are of 
opinion that the termination of the war will bring with it an 
unequalled opportunity for securing this much-needed reform, and 
recommend that the Government, and the Governments of the 
Oversea Dominions, should then co-operate to establish through- 
out the Empire a uniform coinage based on the decimal system, 
and uniform weights and measures based on the metric system. 

Our Consuls have continually drawn attention to the necessity 


of adopting the metric. system of weights and measures and cata- - 


loguing and invoicing in the language of the country in which 
trade is sought, and have emphasised time after time how contracts 
and orders have been lost through neglect of these essentials. Our 
allies in this world war are also most anxious that we should 
adopt the metric system of weights and measures, with a view to 
increasing our trade with them after the war. 

The Committee strongly commends to the notice of educational 
authorities and public bodies the formation of a Central Institute 
of Commerce in London, with a Sub-Institute for each country or 
group of countries speaking the same language. in which young 
men could qualify as representatives to such countries, or for posi- 
tions in firms trading with such countries at home, not only by 
learning the language. but also by obtaining a thorough knowledge 
of the traditions, customs, and manners of the country, in addition 
to up-to-date methods of introducing business. In such institutions 
should our aspirants for Foreign Office, Legation. and Consular 
appointments graduate, and from such institutions should our 
manufacturers and shippers be able toobtain not only their accom- 
plished men, ‘but all necessary information to assist them in 
successfully competing in the world’s markets. 

Pending the formation of such institutions and the adoption of 
the reforms of coinage and weights and measures, the Committee 
advocates the use of the metric weights and measures, and the 
language of the country in which business is being sought, in all 
catalogues, estimates, and contracts now being prepared. 

Owing to the extent of propaganda work projected by the Com- 
mittee in 1916, it was decided to delegate the arrangement of it to 
a Sub-Com mittee composed of the following members :—Sir Richard 
Bubridge, Bart. (chairman), Mr. G. F. Garnsey, Dr. W. W. Hard- 
wicke, Mr. A, J. Naughton, Mr. Theodore McKenna. : 

The large number of lectures given in various parts of the kingdom 
during the year were most successful, generally resulting in a vote 
in favour of the projected reforms. Most of these lectures devolved 
upon Mr. E. C. Barton, who, being an Australian, was in a position 
to speak as to the disposition of some of the Dominions whilst 
advocating the adoption of the reforms by the Mother Country. 
He has recently been elected a member of the Executive Committee. 

The accounts show income £606. expenditure £518, surplus £88. 

A meeting will be held at the Mansion House, under the presi- 
dency of the Lord Mayor of London. about the middle of June, to 
further the movement towards the adoption of decimal coinage 
and metric weights and nteasures. Full particulars may be obtained 
from the secretary of: the Decimal Association, Finsbury Court, 
E.C.2, by whom the meeting is being organised ; application for 
tree tickets of admission should be made as early as possible. 


Volunteer Notes.—CouNTY oF LONDON ENGINEER VOLUN- 


TEERS (FIELD COMPANIES). 

Orders for the Week. By Lieut.-Colonel C. B. Clay, V.D., Commanding :— 

M mday, May 2let.— Technica! for No.3 Company, Right Half Company, at 
Regeney Street. Drill No. 8 Company, Left Half Company. Signalling Class. 

Tuesday, May 2ad.—Lecture, 6.30, Comnpany Commander Castell, ‘‘ Knots 
and Lashings and Trestle Bridging.” Physical drill and bayonet fighting, 
7-3) to 8.30. 

Wedaeeday. May 28rd.—Drill, No. 1 Company, Left Half Company, 6.15. 

Thursday, May 2Ath.---Drill, No.2 Company, Left Half Company. Ambulance 
Class by M.Q., 6.30. Signalling Class. 

Friday, May 25th.—Technical for No. 2 Company, Left Half Company, at 
Regency Street. Drill, No.8 Company, Right Half Company. Recruits’ Drill, 
at 6.30 to 7.30. 

Saturday, May 2th, and Sunday, May 27t*.--See Special Orders. 


(By order), MACLEOD YRARSLEY, Company Commander and Adjutant. 


Foreign Trade,—THE ‘Apri, Ficurrs.—The official 
returns of imports and exports during last month contain the 
following electrical and machinery figures :— 

April, Ine. or. 4 months, 1917. 
IMPORTS. 1917. dec. Ane, or dee. 
Electrical goods, &c.... 106.177 = 42.398 + 45583 
Machinery s... 597,541 — 40,376 — 144,251 
EXPORTS. 
Electrical goods vee 220,705 — 62.669 — 13.518 
Machinery ... 1,281,765 — 2.583 + 1,233,861 


The Board of Trade Committee on Electricity Supply 
and the 1.M.E.A..-The Council of the I.M.E.A., on May 4th, 
resolved that the President of the Board of Trade should be urged 
to give more adequate representation to local authorities upon the 
Committee appointed by him to consider and report on the supply 
of electrical power in the United Kingdom, and circularised the 


members, requesting that each local authority should adopt resolu- 
tions on the lines of those passed by the City of Bradford on 
May 3rd, and transmit the same to the President of the Board of 
Trade and to their local members of Parliament at the earliest 
possible date. 

The Bradford resolution was almost identical in terms with that 
passed by the West Ham Electricity Committee, and reported in 
our issue of May 4th; it sets forth that the Council is of opinion, 
having regard to the important part at present played by local 
authorities in the supply of electrical energy and the extensive 
character of the capital commitments in relation thereto, that local 
authorities owning electrical undertakings are inadequately repre- 
sented on the Committee appointed by the President of the Board 
of Trade to consider and report on the future supply of electric 
power for all classes of consumers in the United Kingdom, and 
strongly urges upon the President of the Board of Trade the 
necessity of increased representation being given to them, in the 
interests of both the ratepayers and the consumers of electrical 
energy. 

In a letter to Sir Albert Stanley, dated May 7th, the hon. secre- 
tary of the I.M.E.A., Mr. H. Faraday Proctor, emphasised the 
inadequate representation of the local authorities, and stated that 
the interests which the local authorities have at stake, and the 
services which they render in the supply of electricity, far out- 
weigh those of all other undertakers, the energy supplied by them 
being more than double that supplied by companies. 


L.C.C. Employes’ Wages.— The Rolling-Stock Concilia- 
tion Board of the London Council’s tramway department has 
granted an advance of 5s. a week, to be regarded as war wages. to 
the undermentioned employés at car-sheds : Bodymakers, brakes- 
men, brakesmen’s mates, controller repairers. controller and motor 
cleaners. fitters, yreasers, plough repairers, re-wheclersandtruckmen ; 
to employés at the central repairs depot': Armature winders, body- 
makers, coach painters, colourmen, brush hands, controller repairers,» 
magnet and coil winders, crane drivers, engineering labourers, lorry 
drivers, plough repairers. writers, tire-setters, wheelwrights and 
wiremen. Armature winders : The advances to commence as from 
and including April Ist, 1917. 

The Highways Committee reports that requests have been received 
from wiremen and wiremen's mates in the electrical section of the 
tramway department for an increase of 23d. and 2d. an hour 
repectively in their rates of pay: also from persons employed in the 
traffic section of the tramway department, for an increase in 
wages of Is. 8d. a day, or 10s. a week, and payment at the rate of 
time and a half for overtime. The Committee recommends that ` 
both applications be referred to the Conciliation Boards. 


Fixation of Atmospheric Nitrogen. — The Srientifir 
American gives an account of an address delivered by Prof. J. E. 
Bucher, of Brown University, U.S.A.. at the recent annual Con- 
ference of Chemical Engineers in New York, in which he announced 
the fixation of nitrogen from the air by a purely chemical process 
involving no electric power consumption. 

A mixture of soda ash, powdered iron or iron ore, and powdered 
coke is subjected to ordinary furnace heat, and air is passed over 
the heated mixture. This results in the production of sodium 
cyanide, the iron remaining unchanged after acting as a catalytic | 
agent. The cyanide produced is treated in one of three ways :- 
(1) Treated with steam to produce sodium carbonate and ammonia, 
the latter of which serves aa the basis of the nitroyen products 
used in the manufacture of fertilisers, explosives. dyestuffs, Ac. ; 
(2) treated with the carbon dioxide from the furnace to produce 
urea, a substance three times as rich in nitrogen as nitrate of soda. 


-and twice as rich as ammonium sulphate, and which is, conse- 


quently, a highly concentrated fertiliser having the added 


-avricultural advantage of non-acidity ; or (3) decomposed electro- 


lytically to produce metallic sodium and cyanogen. The former of 
these products has great commercial value, while the latter, by 
absorption by hydrochloric acid, yields oxamide, which is an 
invaluable fertiliser containing 30 per cent. nitrogen, but hitherto 
unavailable on account of its high price. 

The production of artificial nitrates by the fixing of atmospheric 
nitrogen has for 20 years been hindered as a commercia! process by 
the necessity for cheap and unlimited electric power. and the 
industry has been, consequently, confined to Norway, the United 
States of America, and other countries possessing abundant water 
power. The present urgent demands for these products, both for 
munitions of war and in agriculture, make Prof. Bucher's 
announcement of great interest, and the successful commercialisa- 
tion of the process, which is still in the laboratory stave and 
undergoing large'scale trials, would have far-reaching results. 

The matter is of importance to the electrical industries in view 
of the threatened competition with the electrical processes at 
present employed. 

Parliamentary.—In tht House of Commons, on Monday, 
the West Kent Electric Power Bill was read a third time. The 
Lancashire Power Construction Co.’s Bill and the Nottinyhamshire 
and Derbyshire Tramways Bill were read a second time. 


Export Standardisation Rules—Mr. D. N. Dunlop, 
secretary of the B.E.A.M.A., writes as follows :—-* The recént 
announcement in the technical Press to the effect that the Council 
of this Association have issued a set of British export standardisa- 
tion rules for electrical machinery having, unfortunately, piven 
rise to misapprehension, J am desired to state that these rules are 
in no way intended to replace the British standardisation rules for 
electrical machinery which are issued by the Engineering Standards 
Committee to cover British made plant for home and export trade, 
and in the drafting | of)\which the Association is closely and 
cordially co-operating.” 
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Canadian Water Powers Report.—We have received 
from the Canadian Department of the Interior, Water Power 
Branch, the annual report for the year ending March 31st, 196. 
A suminary of the year's work is as follows :— 

1. The amendment to the Dominion Lands Act to prevent the 
disposition in any other way. except under the Water Power 
Regulations, of lands valuable for water-power purposes. 

2. The re-purchase for $100,188°51 by the Government of the 
land dominating Silver Falls site on the Winnipey River, thereby 
ensuring for all time to come the control by the Government of 
ull the natural fall on the Winnipeg River between Lac du Bonnet 
and Lake Winnipeg. representing a total power capacity, under 
regulated flow, of 190,000 continuous 24-hour H.P. 

3. The commencement of investigations of the water-power 
resources of the Province of Nova Scotia, under co-operative 
agreement with the Nova Scotia Water Power Commission. 

4. The completion and installation of the water power exhibit 
in the Canadian Pavilion at the Panama Pacitic International 
Expœition, and the participation by Canadian engineers, in co-ope- 
ration with the engineers of this branch, in the proceedings of the 
water-power section of the International Engineering Congress, 
held at San Francisco during the Panama Pacific International 
Ex position. 

>». Completion of the extensive power and storage investiyations 
on the Winnipeg River. 

6. Satisfactory progress of the presentation of the water-power 
cage befure the International Joint Commission in the Lake of the 
Woods Reference. 

The report is of an interesting character, and replete with views, 
diagrams, maps, &c., and is fully in line with the Government 
policy of making Canadian water-power resources known throughout 
the world. In this connection it is interesting to note that one 
suggested method of attaining this end is the use of moving 
pictures, films for which it is considered would be welcomed by 
engineering professional societies and most of the American 
Universities—the States being the country most likely to assist in 
the financial and commercial development of such water resources. 

One section of the report on the prospects of electrical 
fixation of nitrogen deals with a subject which is much in 
evidence at the present time, although the author apparently 
holds out no very favourable prospects for such development for 
Canadian use in the near future, due, so far as fertilisers are con- 
cerned, to the possibilities of continuous cereal growing on the 
prairies at the moment, and the negligible amount of such fertiliser 
which would be needed with this soil if judicious rotation of crops 
were adopted in the future. 

In summarising the position as regards the supply of nitrogen, 
the author points out that before the war Chile produced 24 
million tons of sodium nitrate a year, of which 2) millions 
were exported, and appearances indicate that DO years may pass 
before this source becomes short, and therefore the price of Chile 
saltpetre will for years regulate the market value of combined 
nitrogen. 

As regards industrial sources, in 1913 the ammonium sulphate 
produced from coking plants was 1,365,700 long tons: the world 
production of cyanamide for the same year was 114,093 tons, and 
of Norway nitrate, 79,000 tons. 

Combined nitrogen is important in more valuable forms as a 
constituent of coal-tar dyes and other coal-tar derivatives. explo- 
sives, collodion, celluloid, and other pyroxylins, prussiates, cyanides, 
nitrates, Xc. 

The electrochemical methods of obtaining atmospheric nitrogen 
consist principally of the Birkeland-Eyde, Schonherr, Pauling. and 
evanamide (Caro-Franck)- which have been described at various 
times in our pages. Data is given showing that 2.000 lb. of 
nitrogen produced by the cyanamide process, only require 2°44 H.P. 
years, as against 9°52 H.P.-years for a similar production by the are 
process. 

Of the artificial sources, coke ovens have been mentioned ; there 
is also the Haber process (not electrical) of combining hydrogen 
and nitrogen in the presence of a catalytic avent to form ammonia, 
which is largely employed in Germany at the present time. 

| The author makes no reference to the Ostwald process—-which 
is being exploited in this country by the Nitrogen Products and 
Carbide Co.—in which nitric acid is manufactured from ammonia, 
the latter being derived from calcium cyanamide ; it is reported 
that plants are projected for 36.000 tons per annum in this country. | 

The author concludes that sre processes are inefficient, and can 
only prove commercially successful when power can be cheaply 
obtained and the cost of marketing the product is low. The 
cyanamide process is successful, and is being developed in Canada 
by private interests ; the Haber process is not electrical, and is 
possibly the most successful of all. [Again no reference is made 
to the Ostwald process. | 

The author concludes that present action should be confined 
to securing an option on larve blocks of power where required, 
and considering the question of establishing an experimental 
works. 


Russian Electrification Project.—A semi-official journal, 
the Turg. Prom. Gazeta, saya :—Some large Moscow capitalists 
have for some time been turning their attention to the mining 
and metallurgical industries of the Donetz Basin, and now these 
gentlemen have taken up the provision of electrical energy for all 
the metallurgical industries of South Russia. for which purpose a 
share company, under the style of Ugletok (Coal Current), with a 
capital of 150,000,000 roubles, is being formed. The statutes of 
the Uyletok concern. according to an official Russian paper, have 
already been drawn up and submitted to the proper authorities for 
confirmation. The organising bureau of the Ugietok has been 


installed in Kharkoff. and leading envineers and leading authorities 
are takiny part in its operations. 

In the explanatory report accompanying the statutes it is shown 
that the war has brought Russia face to face with a series of 
problems of first-class Imperial importance. Amongst these 
problems the most pressing is certainly the supply of fuel 
and metal, At the close of the war the country’s needs in 
these respects will increase rather than diminish. The Uyletok Co. 
undertakes the execution of all the work of electrifying the 
national industry in regard to the wide region commonly kuown as 
metallurgical South Russia, which includes the Donetz coal and 
anthracite industry, blast furnaces, and metallurgical factories, the 
Krivoirog and the Nikopol manganese and iron inines, the salt 
industry, and a great variety of manufactures ; besides a rapidly 
developing and extensive agriculture and quickly growing towns, 
all of which are making a continuously growing demand for 
electrical energy. 

A preliminary estimate of the total power of the electrical 
stations in the collieries of the Donetz Basin gives the figure of 
15.000 KW. If we take as a basis the possible maximum con- 
sumption of electrical power in the coal and anthracite concerns 
of the Donetz Basin. the total quantity of power used there would 
he 173,000 KW., that is almost two-and-a-half times greater 
than at present. 

Besides the coal mines, the metallurgical concerns of South Russia 
are large consumers of electrical energy, amounting to about 
287.000.000 KW.-hours per annum., and using, in most cases, blast- 
furnace vas for its generation. If the metallurgical works were to 
approximate their consumption of electrical energy to the propor- 
tion that has been attained in some individual factories in South 
Russia, the total annual consamption of energy might rise to 420 
million KW.-honrs, The difference between this and the above- 
mentioned figare represents the excess which apparently cannot 
be provided by the existing electrical power-producing plants in 
the metallurgical districts of South Russia, and offers a ready 
market for the disposal of the energy to be produced by the 
generating stations of the Uvletok Co. 

Further, one of the serious results of the present war is the need 
fur the development of the agricultural industry : and in that 
respect, the cheap electrical energy of the Uygletok may prove of 
invaluable assistance. The application of electricity for ploughing, 
for local transport, for the carriage of agricultural products, &e.. 
constitutes a problem the solution of which lies within the province 
of electrical stations. Finally, the central stations of the Ugletok 
will be able to supply town factories and populations with electrical 
energy very much more cheaply than at present. 

The Ugletok proposes to assist the miae owners in the elect rifica- 
tion of their equipment by offering credit. by installing machinery. 
and purchasing such abroad, and so on. Finally. to emphasise 
the importance of the matter to the coal and anthracite industry 
of the Donetz Basin, it may be pointed out that, with the existence 
of the central stations of the Uyletok. new concerns from the 
very beginning would have all the advantage of the application of 
cheap electric power for the production of fuel and its transport 
to the railway stations. They would be freed from the need of 
finding rood water for steam raising; and, what is particularly 
essential, they would be in a favourable position regarding labour. 
as the electrification of the mines effects a great economy in the 
use of man power. The normal annual increase in the production 
of mineral fuel in the Donetz Basin, calculated moderately at 10 per 
cent., makes a quantity of 150,000,000 poods a year, which is 
sufficient to occupy one main line in normal times. In other 
words, in order that the lack of railways may not choke the 
normal development of the production in the Donetz Basin, it iš 
necessary to construct a new railway every year. It is hardly 
practicable to calculateon such a rate of construction : and under 
such circumstances. the rile of the Uvletok, which will reduce the 
unnecessary Wear of rolling stock, gives it a character of Imperial 
as well as local importance. 

Cheap electrical energy supplied by the Ugletok will save the 
town the trouble of finding coal for its own electrical stations. and 
make it possible even for poor people to use electric lighting : 
whilst electric tramways with cheap power will assist in solving 
the question of dwellings, which is now acute. 

To accomplish all the purposes mentioned above, the Ugletok 
proposes, in the first place, to erect in the coal-producing districts 
of the Donetz Basin three large electric stations of 15,000 H.P. 
each. The current from these stations it is proposed to supply to 
the mines and factories in the basin itself, as well as to the towns 
and villages and industrial concerns in the governments adjoining 
the basin. But in the opinion of the founders of the Uyletok. the 
project can only be carried out if it is recognised as of Imperial 
importance ; for the basic idea of “central `“ stations presupposes 
the laying of conductors over great distances, which means the 
expropriation of proprietorial rights, and the alienation and use of 
property belonging to others. 


Central Station Employes.—With reference to our 
note of last week, Mr. H. H. Morton writes to say that it i: 
impossible for him to reply to all requests for particulars of the 
National Engineering award, but anyone interested can obtain 
particulars at any meeting night of the 16 London Branches of the 
Electrical Trades Union, or direct from the Genera] Secretary. 
137, Great Clowes Street. Broughton, Manchester. The Londe! 
Station Engineers Branch (No. 1), meets every Monday at ” The Old 
Queens Head, London Road, Eiephant, London, S.E. ; Station 
Branch (No. 2) meets every Tuesday at “ The Croas Keys ` Hotel. 
Theobald’s Road, Clerkenwell, and on Tuesday, May 22nd, a special 
meeting. to which all station engineers and switchboard attendants 
are specially iz'vited, willsbe held-at <The Cross Keys ` Hotel. 


Vol. 80. No. 2,060, May 18, 1917.] 


THE ELECTRICAL REVIEW. 


551 


Electrical Trades Union.—The following is a copy of 
the award of the Arbitrator in the matter of the National Federated 
Electrical Association and the Electrical Trades Union :— 

“1. A difference arose between the National Federated Electrical 
Association (hereinafter referred to as ‘the Association’) and the 
Electrical Trades Union (hereinafter referred to as ‘the Union’) in 
connection with an application for an advance of wages made by 
the Union on behalf of electrical wiremen, electrical fitters, and 
their assistants employed by the firms in the Association. The 
difference not having heen settled by the parties was duly reported 
to the Chief Industrial Commissioner's Department of the Ministry 
of Labour, who referred thé matter for settlement by a single 
Arbitrator and appointed me, the undersigned, one of His Majesty's 
Counsel, to act as Arbitrator therein. 

“2. I heard the representatives of the parties at No. 5, Old 
Palace Yard, Westminster, on March 12th, 1917. 

“3. Since the outbreak of the war the electrical wiremen and 
electrical fitters in the London district have received two advances 
--namely, by an award of August 13th, 1915, an advance of fd. per 
hour, and by an award of July loth, 1916, a further advance of 
4d. per hour, with pro rata:‘advances to their assistants. 

“4. The normal week is one of 53 hours. 

“5. Including the above-mentioned advances, the present rate 
for electrical wiremen and electrical fitters is 11łd. per hour, an 
for assistants 84d. per hour. 

“6. The Union claimed a further advance of 2d. per hour. 

“7. Having examined and considered the evidence, the con- 
tentions of the parties, and the various circumstances of the case, 
I determine and award :— ; 

_ “That on and after the first full pay in April, 1917. the electrical 
wiremen and electrical fitters shall receive an advance of ld. per 
hour, calculated as from and including the first day of April next, 
with a pro rata advance to their assistants, that such advances 
shall be reganied as war wages, and to be recognised as due to 
and dependent on the existence of the abnormal conditions now 
prevailing in consequence of the war, and that the said rates as 
increased by this award shall remain in foree without alteration 
until August Ist, 1917, and thereafter subject to four weeks’ 
notice by either the Association or the Union after. the said 

August Ist. 
“ (Signed) 

“Dated Varch Lith, 1917. 

“9, King's Bench Walk, Temple.” 


In reply to an inquiry by the Electrical Trades Union as to the 
meaning of the term “boys and youths” in the finding of the 
Committee on Production of March Ist for the Engineering and 
Foundry Trades, Sir G. R. Askwith says that the Committee had 
in mind that the 5s. per week having been granted to meet the 
increased cost of living, should be piven venerally to all male 
persons of 18 years of age and upwards. The intention of the 
Committee was that apprentices should be included in the term 
"boys and youths,” and the 2s. 6d. per week awarded to them 
should be paid to all boys and youths under 18 years of age, in 
addition to any increases or bonuses. whether these were granted 
prior or subsequent to January Ist, 1917. 


WILLIAM W. MACKENZIFK, 


Science and Industry.—!t has already been announced 
that the estimatea for the Board of Education contain a grant of 
£1,000,000 towards the establishment of a new and permanent 
Department of Scientific and Industrial Research. This money 
will be paid to the account of the [Imperial Trust for the encourage- 
ment of such research, and the Committee of the Privy Council 
will be authorised to order grants for an agreed period to approved 
trade associations, by way of supplement to the funds of these 
associations. An item of £7,250 appears in the Civil Service 
Estimates for the creation of the staff of the department, £1,500 
being for the salary of a secretary and an assistant secretary. Men 
of science desire an explanation of the meaning and use of the 
new venture, and to this end Rir Joseph Larmor, Unionist member 
for the University of Cambridge. has given notice of his intention 
to move the reduction of the vote by £4.000.— Daily Telegraph. 


National Insurance (Unemployment) Acts, 1911 to 
1916.—Contributions are payable in respect of :— 

2.224 X.. Workmen who are employed in an establishment carry- 
ing on any trade insured under the National Insurance (Part II) 
(Munition Workers) Act, 1916. and who are engaged in shunting 
railway vehicles which are used mainly on the premises of the 
establishment. l 

2,226 X. Workmen engaged in the manufacture, installation, 
and repair of instruments for sending or receiving sound under 
water. ` 

2.237 X. Workmen engaged in the manufacture of electrical 
cooking and heating apparatus. 

Contributions are not payable in respect of :-— 

2,248. Workmen (other than those engaged in sawmilling or 
machine woodwork) engaged in the work of handling. preparing, 
and creosoting telegraph poles and other timber. 


Bill Relating to Company Directors.—In the House of 
Commons, on Tuesday, Sir Albert Stanley (President of the Board of 
Trade) presented a Bill to provide for the disclosure of certain 


particulars respecting the directors of companies, and it was read a 


first time. 


British ‘Empire Producers’.. Organisation. — At the 
luncheon meeting of this organisation, on May 24th, at the Savoy 
Hotel. Sir Edward Carson will be the guest, and Admiral Lord 
Beresford will preside. 


Institution and Lecture Notes.—Illuminating Engi- 
neering Soclety.—The seventh annual report was presented at the 
annual meeting on the 15th inst. The Society, dealing with the 
scientific and the industrial aspects of a wide subject, unites on 
common ground electrical engineers, gas engineers, manufacturers 
of lamps and shades, physicists, ophthalmic specialists, architects 
and surveyors. This branch of engineering has been recognised by 
the appointment under the Department of Scientific and Industrial 
Research, of a Joint Committee on Illuminating Engineering. The 
successful union of these various interests is largely due to the 
efforts of the hon. secretary, Mr. Leon Gaster, during the last 10 
years. Mr. Gaster is a British subject of Roumanian origin, and is 
thus doubly associated with the cause of the Allies. All the male 
members of his family in Roumania and in England who are of 
military age are fighting in this cause, and one of his nephews was 
recently killed in Roumania. . 

The Aeronautical Institute of Great Britain.—A paper is to be 
read by Mr. E. A. Allcut. of Messrs. W. & T. Avery, Ltd., on “ The 
Testing of Materials for Aeronautical Construction,” before the 
Institute on May 24th, at 8 p.m., in the Central Hall (facing 
Westminster Hospital). Our readers are invited by the Institute 
to attend the meeting. 

Institution of Electrical Engineers.--The NEWCASTLE LOCAL 
SECTION Committee has addressed the following letter to Mr. C. P. 
Sparks, President :—“ The members of the Newcastle Local 
Section Committee beg to send greetings to you on the occasion of 
the annual general meeting of the Institution in London, and to 
convey their appreciation of the progressive measures which the 
Courcil have entertained during the period of your presidency. 
They realise that a very large amount of your valuable time 
must have been devoted to this work. and are confident that this 
will have a most important bearing upon the immediate and 
future development of the electrical profession. On behalf of this 
Local Section, they wish to thank you for the attention given to 
proxy voting, and other steps having for their object a closer touch 
between the Council and the provinces. l 

“In their desire to be of more assistance to the Council, they 
welcome your proposal to advise the Local Sections periodically by 
letter of any matters of moment which the Council consider 
opportune to confide in the Local Section Committee. 

" The members of the Committee also beg to tender their loyal 
support to your successor in office, Mr. C. H. Wordingham, and 
respectfully to declare their whole-hearted approval of his nomina- 
tion as president.” 

The result of the election of Council of the Institution, 
announced last night at the annual general meeting. was as 
follows!:—President, Mr. C. H. Wordingham ; vice-presidents. 
Messrs G. W. Partridge and W. B. Woodhouse; hon. treasurer, 
Mr. d. E. Kingsbury ; ordinary members of Council, Messrs. Ll. B. 
Atkinson, W. A. Chamen, J. S. Highfield, Sir W. Slingo, Lieut.- 
Colonel H.C. Sparks. and Mr. A. P. Trotter. 

Institution of Mining and Metailurgy.—On Thursday next. 
May 24th, at 5.30 p.m., a paper by Mr. W. R. Ingalls. on the 
question “Shall Great Britain and America Adopt the Metric 
System?” will be read and discussed, at the rooms of the 
Geological Society, Burlington House, Piccadilly. The presence (at 
the meeting. and participation in the discussion of the paper, of 
members of the Institution of Electrical Engineers and other 
engineering societies will be welcomed by the Council of the 
Institution of Mining and Metallurgy. Mr. Ingalls is the President 
of the Mining and Metallurgical Society of America, and of the 
American Institute of Weights and Measures, which was recently 
formed expressly to combat the rapidly-growing movement towards 
the adoption of the metric system in the United States ; the tenor 
and purpose of his paper may, therefore, be easily predicted. 


Appointments Vacant.— Assistant for mains testing, &c., 
and electrician-in-charge, for the Borough ofgHornsey Electricity 
Works. See our advertisement pages to-day. ; 


Electric Chicken Brooding.—The Journal of Electricity, 
in the course of a short article on the above subject, states 
that the electric brooder is built in round, square, or oblong shape, 
in capacities from 50 to 1,200 chicks. The tops of the hovers are 
usually made of wood, insulated inside with asbestos, and supported 
on short legs. Strips of canvas or oilcloth reach to the floor and 
retain the heat. the strips being cut into small flaps to allow the 
chickens to pass in and out. The circular-top hover has a central 
heater in the top; the other types have coiled elements arranged 
round the top. The air. when heated. banks against the insulated 
top. and settles down upon the backs of the chickens. suitable air 
vents, are also provided for ventilation, and a thermostat for 
automatically regulating the temperature is fitted a few inches 
below the top. l 

A well-constructed brooder is usually provided with about 100 
watte capacity per 100 chicks, and the energy consumption 


' averages about 20 Kw.-hours per 100 chicks. 


The electric brooder has almost all the advantages of the electric 
incubator, being a time and labour saver, and producing stronger 
chickens than those brooded by fuel heat. 

Statistics show that an average of less than 50 per cent. of the 
chicks are raised to the roosts with many brooders now in use, 
while actual tests over 18 months with a large number of electric 
brooders show that the proportion with them has been raised to 
above 85 per oent. 

The relative cost of producing heat per 100 chickens, with 


600 B.TH.U. gas at $1 per 1,000 cb. ft., is $100 ; with distillate, at 8c. 


per gallon, 3°45 ; with electricity, at 2c. per KW.-hour. 3°40. . 
The improved results obtained with electricity would, in any 
case, warrant a higher heat cost. 
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Electric Invalid Chair Appeal Case.—5ome months ago 
we drew attention to the proceedings before the Hampstead 
mayistrates when Mr. Elieson was summoned, and a nominal fine 
imposed. for using an unregistered motor-car and for driving a 
motor-car without being licensed—-the “ motor-car” in question 
being the little electrically-driven bath chair for invalids, of which 
he is the inventor. Notice of appeal was given, and, according to 
the Times, the Lord Chief Justice. in the Divisional Court. on 
Tuesday last, dismissed the appeal, Justices Ridley and Avory 
agreeing. 

From this it follows that users of these little vehicles, requiring 
about } H.P. to drive them at a speed of from 2 to 3 miles per 
hour, will have to secure both a licence and registration, as, 
according to the Lord Chief Justice, it was impossible to say that 
this vehicle was not a vehicle impelled by mechanical power 
according to the definition of “light locomotive,’ and therefore it 
was within the statute ! 

Really--one wonders how the glow worms have so long escaped 
the lighting restrictions. 


Fatality. —A Dudley electrician named Joseph Beaumont 
was on Saturday showing two officials of his firm round a trans- 
former house, and explaining the 5.500-volt switchgear. when he 
accidentally touched a live wire and was killed, death being 
instantaneous. The body was badly burned, and holes were burned 
in the sheet iron casing of the switchgear. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—-‘The salary of 
Mr. NEVILLE APPELBEE, borough electrical engineer at Ashton- 
under-Lyne, has been increased by £50 per annum, as from 
April Ist. Three years ago it was supgested that an increase 
of £100 be given, but owing to the war Mr. Appelbee agreed 
to the withdrawal of the application at that tine. 

The Southend-on-Sea T.C. has appointed Mr. J. T. FAYLE, 
traffic superintendent of Leyton Corporation Traniways, to be 
trafic superintendent of the tramway system at Southend, 
at £3 10s. per week, rising by annual increments of 5s. to 
£4 per week. Mr. J. 
instructor to the Southend tramways, at £8 3s. per week. 

At Erith recently, Mr. H. A. Mespay, chief clerk in the 
electricity and tramways department, was presented with a 
case of cutlery on the occasion of his marriage. Mr.J. C. 
Wiliams, engineer and tramway manager, made the presen- 
tation. Mr. F. J. Griffiths presided. 

General.— Mr. Leo SUNDERLAND, of Messrs. Leo Sunderland 
and Co., has just received the Freedom of the City of Landon 
as Liveryinan of the Worshipful Company of Glaziers. 

Captain T. Prestige has resigned his membership of the 
Electrical Concthiation Board of the T..C.C. Tramways. The 
Highways Committee reconimends the appointinent of Mr. 
W. H. P. Gipson to fill the vacancy. 


Rolt of Honour.—Private R. W. SAINSBURY, a member of 
the staff of the Bristol Corporation electricity. department, 
who has been serving in the R.A.M.C. in France for two 
vears, has been awarded the Military Medal. 

The death is announced of Mr. JOHN Marsuann MCCULLOCH, 
of Latherland, Liverpool. He was emploved as an electrician 
on board a hospital ship which was torpedoed. 

Private F. C. Sfasxrorp, Northumberland Fusiliers, who was 
employed in the permanent wav department of the Leeds 
City Tramways, has been killed in action, aged 26. 

Private H. A. Leach, R.A.M.C.. who has fallen in action, 
enlisted after many years’ service on the Brighton Corpora- 
tion Tramways. ; 

Lance-Corporal DL. P. Crovcn, who has been severely 
wounded in action, was until his enlistment last vear articled 
to Mr. Hesketh, at the works of the Folkestone Electricity 
Co. 

Private C. BarcnrLor, who joined the Royal Warwickshire 
Regiment four months ago, whilst in the turbine department 
of the B.T.H. Co., at Rugby. has been killed in action. 

The Times states that Captain Cyr W. K. Hook, Man- 
chester Regiment, who was killed An April Brd. aged 21, 
was the second son of Mr. J. J. Hook, engineer of the Tata 
Hydro-Electric Co. When war broke out he was with Messrs. 
Mather & Platt, in Manchester. 

Private Frank Scotton, Oxford and Bucks Lizht Infantry, 
who was on the Rugby staff of the B.T.H. Co.. has fallen in 
action. 

Private H. Joxes, Oxford and Bucks Light Infantry, who 
was in the machine shops at Rugby of the B.T.H. Co., has 
been killed in action. \ 

Rifleman M. Brrtox, K.R.R.. who has fallen in action, 
was engaged at the B.T.H. works at Rugby. 

Private Frank Poor, Roval Warwickshire Regiment, en- 
gased at Rugby with the B.T.H. Co., has fallen in action. 

P.O. J. ARMSTRONG, R.N.D.. who has fallen in action, joined 
the service whilst an apprentice in the electrical department 
of the Carlisle Tramway Co. 


DANIELS has been appointed) driving 


Private G. W. Carron, Machine Gun Corps, who was an 
electrical engineer with Messrs. Longdon & Co., Ltd., of 
Derby. has fallen in action, aged 27 vears. 

Bomb. F. A. Atcock, R.FLA., who was in the Corporation 
electricity department at Shetteld, has been killed in action, 
aged 24 years. 

Private G. T. Cuark, who was with Messrs. E. J. Philpot, 
electrical engineers, of St. George's Street, Canterbury, has 
fallen in action. 

The death m action, in France, is reported of Sapper R. 
Vink. R.B., who was on the staf of Messes. Dick, Kert and 
Co., Ltd. 


CITY NOTES, 


Following upon the speech of the chair- 


British man (Mr. J. ANNAN Bryce, M.P.) at the 
Westinghouse recent annual meeting (Erec. Rev., May 
Electric and 4th, p. 495}, it is now announced that 
Manufacturing extraordinary meetings of the company are 

Co., Ltd. to be held next week (2lest inst.) to con- 


sider resolutions increasing the capital 
from £1,150,000 to £1,395,000. It is proposed to create 110.0 
pref. shares of £2 each, and 500,000 deferred of 1s. each. The 
position is explained in the following interesting extracts 
from a circular issued to the shareholders, and published in 
the Financial Timer :— 

“ You are doubtless aware that the Westinghouse Electric 
and Manufacturing Co., of Pittsburg, U.S.A.. and its connec- 
tions, control a majority of the preference and ordinary shares 
of our company. 

“In view of the sentiment produced in this country by 
the war, and of the possible changes which may result in 
International econonge relations, your directors have for some 
time been desirous that the control of the company should 
be transferred to Great Britain, and with this object your 
managing director went last autumn to America. Our Ameri- 
cean friends fully appreciated the reasons for the proposed 
change, but, as you may imagine, the difficulties were great, 
and ait was only after lengthy negotiations that a basis of 
settlement was reached. This took the form of an agreement 
of option exercisable on or before June Ist, 1917, to purchase 
the whole of their preference and ordinary shares, together 
with their debenture stock, of which also they hold a 
majority. 

“The agreement provides that a holding company shall be 
formed in Great Britain to buy the shares and debenture 
stock belonging to our American friends, and that this hold- 
ing company shall issue to the American sellers in payment 
approximately £1,250,000 five per cent. first lien bonds, re- 
deemable in 10 years, creating a first charge upon all the 
property, present or future, of the holding company. - 

“The holding company will have a capital of £500,000, 
divided into 300,000 six per cent. preference shares of £1 each, 
and 200,000 ordinary shares of £1 each. It ia at present pro- 
posed to issue only 200,000 preference shares and 100.000 ordi- 
nary shares. One-half of the ordinary shares issued are to 
be allotted to the American vendors in part payment of the 
purchase consideration. 

“Your directors consider this stipulation reasonable. The 
American company’s holding in shares cost them nearly 23) 
years ago about £1,175.000, on which they bad no return till 
the last four vears, while their debenture stock cost them 
about 4£645.000. For their net cash investment of £1,820,00 
they are to receive slightly less than £1,250,000 in 10-year 
bonds and half the profit bevond 6 per cent. of the holding 
company. The transaction is not of their proposing—they 
had no desire to part with their holding, and it is fair that 
they should retain some interest in an investment which, 
after having for so long given no adequate return, is just 
heginning to be profitable. Moreover, your directors are of 
opinion that it is for the advantage of your company that 
our American friends should retain such an interest in its 
profits as will make it worth their while to continue in the 
future to assist in its development, as they have done in the 
past. Our relations, extending now over nearly 20 years, bave 
always been most harmonious and for our mutual benetit. 
Thev have taken a broad-minded view of these relations, as 
is shown by their willingness to fall in with the present pro- 
posals, and have always been ready to advise us and give us 
the benefit of their immense technical experience, without 
using their control to interfere in our management or limit 
our activity. Your directors are therefore anxious to have 
the benefit of their continued co-operation. 

“Tt is provided that the holding company shall, in order 
to give additional security for the first hen bonds, acquire not 
less than 110,000 preference shares of £2 each in the British 
Westinghouse Co., and it is for the purpose of sanctioninz 
the creation af these shares that vou are now called together 

‘Since the option agreement was made in December of 
last year there have been continuous negotiations with a view 
to putting vour directors in a position to exercise the option, 
but vou will easily understand that under the canditions pro 
duced bv the war it has heen difficult to bring them to fru- 
tion. Under British law it is not possible for a company to 
buy its own shares, and while it would, of course, be possible 
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for individual shareholders to combine to do so, such a com- 
bination was not possible under present circumstances. 

“Under these conditions the only method was to find a 
financial group which would furnish the large sum necessary 
to carry through the provisions of the option agreement. 
Your directors are glad to inform vou that a powerful group 
has now expressed its willingness not only to find the neces- 
sary funds for the holding company, thus enabling it to sub- 
«ribe for the 110,000 new preference shares of vour comi- 
pany, but also to give an undertaking to subscribe, as and 
when required, £500,000 in second debentures of your com- 
pany on condition of an immediate issue to the holding com- 
pany at par of 500,000 deferred shares of Is. each, entitled to 
a dividend at the rate of 74 per cent. after pavinent of divi- 
dends at the rate of 15 and 30 per cent. respectively on the 
preference and ordinary shares respectively, and carrying one 
vote for each share. 

“ As the proposals to be submitted to vou possess the two- 
fold advantage of. the transference of control to this country 
and of the provision of a substantial and inuch-needed addition 
of about £750,000 to your capital, your directors strongly re- 
commend their acceptance.” 


. During 1916 there were 23,575 211 units 


Calcutta Elec. sold, as against 21,081,925 in 1915; number 


tric Supply of houses connected. increased by 693. to 
Corpn., td. 9.461. The gross revenue increased from 


£294 206 to £237,353, and the net revenue 
from £162,922 to £167,370, exchange being calculated at Is. 
Ad. per rupee. Including the amount brought forward and 
interest received on money at deposit, the profit is £199,847. 
After paving the preference dividend, putting £40,254 to 
depreciation and renewals, £2,500 to reserve, and paying 9} 
per cent. on the ordinary shares, £2,500 is allocated to direc- 
tors’ extra remuneration, and £65,150 is carried forward sub- 
ject to demands in respect of excess profits duty. The reserve 
for depreciation and renewals is increased to £215,835, and 
the reserve stands at £131,528. The expenditure on capital 
account during the year was £91,058, making the total 


£1,406,938. The demand for energy continues to increare 
steadilv. Under the terms of its licence the company is 


bound to meet any demands for supply of current that may 
he. made, but. on-account of the difficulty in procuring addi- 
tional plant, it has been found necessary to publish a notice 
that the company regrets its inability to accept applications 
in excess of the capacity of the available plant. Units gene- 
rated 30,493 938, sold 93,575,211, used on works 5,909,355, not 
accounted for 1,009,372. Maximum supply demanded 8,750 kw. 
The public lamps number 196, and the public lighting units 
687 253. 

In their report for 1916 the directors 
state that operations in Kalgoorlie have 
been continuously maintained, and all inn- 
portant customers are still taking current, 
though, in some cases, In Jess quantity 
than formerly. The continuation of the 
war has accentuated the shortage of labour, and from this 
shortage the most important of their difficulties, and largely 
those of the whole of the goldfield. have arisen; it has also 
caused a further increase in the cost of supplies and in taxa- 
tion. The result of these unfavourable factors is shown in 
the decrease of gross profit for the vear of £4,167, and (due 
to heavier taxation) in the net profit of £4.926. Notwith- 
standing the reduced profit, the dividend of 4 per cent. has 
heen paid on the preference shares. £7000 has been added 
to the debenture redemption fund. and £2,000) depreciation 
has been written off the value of the property. £1007 is to 
be carried forward. The payment of the debenture issue falls 
due on December 31st next. Arrangements have been made 
to repay £31,200 of the amount upon the due date, and the 
balance by annual payments of £7,500. These deferred pav- 
ments carrv an additional 1 per cent. interest. The property 
has been maintained in good condition. and notwithstanding 
nome difficulty in getting renewals and supplies, the machi- 
nerv is in thorough working order. Annual meeting: Mav 


Kalgoorlie 
Electric Power 
and Lighting 
Corpn., Ltd. 


Ath. 
The accounts for 1916 show a profit of 
Shanghai eL ID (onlus £1387 brought forward), 
Electric avainst £31,084 for 1915. There has been 
Construction put to reserve for renewals £10,000, and to 
Co., Ltd. reduction of vrelaninary expenses account 


£5,000.) Dividends on the ordinary shares 
amount to 10 per cent. for the vear, less income-tax, and 
£2,510 is to be carried forward. The loss by exchange on 
eubsidiary coinage was £38,751 (12.11 per cent. on the capi- 
tal). Transactions in Shanghai have been converted into 
sterling at an average rate of 2s. to the Mexican dollar, as 
against Is. 9d. for the preceding year. During the year the 
general tendency of sterling exchange was favourable, owing 
to the rise in the price of silver. The percentage of loss by 
depreciation of subsidiary coinage has been sensibly lower 
during the past six months than the average rate experienced 
in 1916. The traffic and net receipts for the first four months 
of 1M7 show improvement. 15 trailers have been added, mak- 
ing 7). Including seven railless cars, there are 167 passenger 
vehicles. Railless cars continue to’ operate successfully on one 
mile of route. A considerable expansion of business would 
result from an extension of this form of traction. and powers 
are being sought from the Municipal Council, which may be 


exercised when financial and construction cost conditions are 
more favourable. A site has been purchased on Soochow Road 
(cost Tis. 538,000) for the erection of new offices. 
The report for 1915-16 gives the follow 
Buenos Aires ing results :—Gross receipts, $5,583,262 ; 
Lacroze Tram: decrease $217,389 m/n. The working ex- 
ways Co., Ltd. penses amount to $3,895,787, an increase 
of $135,005. The causes which have had 
a decided influence in these results are the large number of 
persons who have left the country owing to the European 
war, and the stoppage of works in general, which has re- 
sulted in thousands of workmen being unemploved. These 
have caused a decrease in the number of passengers, not- 
withstanding the liberality of services afforded. The figures 
cited leave a .working balance of $1,987,475, from which 
must be deducted the amount of debenture interest and 
amortisation of municipal concessions, paving ‘accounts, &e., 
leaving $644,519, plus $83,658 brought forward. Five per 
cent. of the total goes to the reserve fund, $32,095; 5 
per cent. to the directors, $32.225: 4 per cent. to the syndic., 
$3,222: to the shareholders, $625,000; and there is to be car- 
ried forward $35,683. $ 


eee 


Peel-Conner Telephone Works, Ltd.—JVhe net profit for 
the vear ended March, 1917, was £16,238, of which £2.00) 
has been put to reserve for: depreciation. After adding £3,950 
brought forward, paying the preference dividend £5,000, and 
a dividend of 2s. per share on the ordinary shares, £5,155 
remains to be carried forward. The result for the vear does 
not compare favourably with previous years, owing to the 
works having been mainly engaged on special work of a 
varied nature, with the result that a number of departments 
have at times not been fully employed. This conditions of 
affairs is likely to continue until the company ean resume 
the manufacture of its normal productions. Annual meet- 
ing: May 21st. 

South Wales Electrical Power Distribution Co.—The re- 
port for LOI6 states that business showed an, increase, the 
units sold amounting to 30,058,461, an increase of 1.080.805 
units. After payment of all working expenses and interest on 
prior hen debenture stock, and making provision for depre- 
cation of new plant, there was a surplus of £35,554. as com- 
pored with £6,756. This surplus, together with £38,909) in 
hand, enabled payment to be made of the full vear's interest, 
£10,000, on the old debenture stock, and leaving £2,555 to be 
carried forward.—Financial Timer. 

Kidderminster and District Electric Lighting & Traction 
Co., Ltd.—The net receipts of the lighting undertaking for 
1916 were £2.900, plus £2,782 dividends received in respect 
of investments, and £1,457 brought forward, making £7,141. 
After deducting administration and general expenses. interest 
on temporary loans and debenture stock, and providing £500 
for renewals, there remains £2,499. There is to be put to 
reserve £500, the preference dividend absorbs £1,300, and 
£499 1s to be carried forward. 

Anglo-American Telegraph Co., Ltd.—lor the vear ended 
March, 1917, the dividend payments absorbed altogether 
£262,500, being the rent paid by the Western Union Tele- 
graph Co. for the vear, equal to 3ł per cent. on the ordinary - 
stock, 6 per cent. on the preferred stock, and 14 per cent. on 
the deferred stock. The balance at credit of revenue account 
(£69,456) includes £3,831 interest received, and £65,625 is avatl- 
able for the dividends for the quarter to March, 1917. Meet- 
ing: Mav 25th. 

Merthyr Electric.Traction & Lighting Co., Ltd.—The re- 
port for 1916 states that the revenue from all sources amounted 
to £27,179, as compared with £26,235. After deducting all 
expenses chargeable to revenue (including £3,456 for deben- 
ture and other interest), and providing £2.000 for renewals, 
the available balance, including £907 brought forward, is 
£5,408. A dividend of 6 per cent. per annum is to be paid 
on the ordinary shares, carrying forward £507. 

Italy.— According to recent statistics, the capital invested 
m new industrial companies and additions to capital of exist 
Ing compames in 1916 amounted to 438,100,000 lire. Of the 
colnpanies In question, electrical concerns stood for 60,600,000 
lire, chemical and electrochemical undertakings for 37,500,000 
lire, and metallurgy (in which, presumably, electrometallurgy 
is Included) for 132,600,000) lire. 

Lewes & District Electric Supply Co., Ltd.—Total 
revenue for 1916, £3.335; expenses, £2,078. Interest pro- 
duced £40, and there was brought forward £303. Debenture 
interest absorbs £440, there is to be put to renewals fund 
£600, and to be carried forward £595. 

Calcutta Electric Supply Corporation, Ltd.—Final divi- 
dend on the ordinary shares at the rate of 19 per cent. per 
annum. for the six months ended December 3Ist. 1916. mak.’ 
ing, with the interim dividend paid in November, 1916, 9; 
per cent. for the year. 

Kidderminster & Stourport Electric Tramway Co., Ltd. 
— The profit for 1916, after providing for renewals, is £2.655, 
plus £99 brought forward. £590 is put to reserve, 34 per cent. 
dividend requires £2,002, and £256 18 to be carried forward. 

Taunton Electric Traction Co., Ltd.—The receipts for 
1916 were £2,900. £250 has heen placed to renewals (says 
the Times), and £19 is to be carried forward. 
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STOCKS AND SHARES. 


TURSDAY EVENING, 

TAERE is not much going on in the Stock Exchange. Russia, 
the industrial disturbances, the age Hunt, the submarines, 
and the daily expenditure upon the war make up a quintet 
at factors not exactly conducive to commercial enterprise. 
The British Government loans keep steady, and hold the 
other investments markets in firmness. In most first-class 
securities, the principal complaint still is that there is no 
stock to supply buyers when the latter come along, though 
these have shown a dwindling quantity of late, and = there 
are some people putting their money on deposit instead of 
diverting it into Stock Exchange channels or subscribing to 
the Exchequer Bonds that are on offer. 

The atmosphere is charged with uncertainty; and the ques- 
tion of the moment—from the financial point of view, at all 
events—ia the length of time it will take the United States 
to become an effective force in the fighting lines. Judged 
from the many experiences of officers and men home from 
the Front with whom one comes into contact, there is more 
cheerfulness in the B.E.F. than there is at home. 

Electric railway stocks are heavy, and in some cases lower, 
in consequence of the threatened strike of the "bus drivers. 
Rumour had it on Monday that the tubes, trams, and ‘buses 
would suspend running at six o'clock on the evening of that 
dav: and although this turned out to be exaggerated. the 
situation was sufliciently unpleasant to lead to a little selling 
of Underground income bonds and Metropolitan consolidated 
stock. Optimists profess that the industrial unrest is the 
direct outcome of the fine weather, claiming that most men 
have been overworked for some time past, and that the sun- 
shine offers them irresistible temptation to play. According 
to this theory, the various difficulties will adjust themselves 
in the course of a few davs. 

The engineers’ strike is in part averted: but, in this parti- 
cular section, dissatisfaction has been increasing, and want 
of tact on the part of some of the masters certainly aggra- 
vated the position. Engineering shares in the Stock Ex- 
change lists have been ecarcely affected at all, except in the 
negative way that when they come to market they are not 
quite so easy to place as thev were a month or two back. 
Babcock & Wilcox hold their rise of 2 15/16. British Alutni- 
niums are a trifle lower at 26s. 9d. Henleys 44 per cent. 
debenture stock has risen to 81, an improvement of 2 points. 

London shares keep good in the electricity supply group. 
Counties have further hardened to 104. Cities are 4 up at 
113. The rest of the list is very hard, although there is not 
much doing. General Electric ordinary at 15 is 10s. up. and 
the preference have been changing hands during the last few 
days at 9§. 

Marconis are showing marked activity in consequence of 
the success of the company in its recent lawsuit. The price 
of the shares hardened to 24. The preference rose to 2 5/16; 
but the principal performer in the group, so far as business 
is concerned, 1s the Marconi International Marine, the price 
of the shares spurting from 37s. 6d. to 45s. Some of the 
demand responsible for this improvement is stated to emanate 
from the United States; and American Marconis have been 
good as well, with business done as high as 16s. 3d. Canadian 
Marconis remain neglected in the neighbourhood of 8s. 6d.: 
and Spanish & General Wireless Trusts keep about the same 
figure. i 

Cable shares are steady. Eastern Extensions are nominally 
10s. down at 134, but the dividend accounts for 7s. of thie. 
Eastern Telegraph ordinary stock at 138 is 34} lower, this, 
however, representing the dividend of the same amount. At 
138, Eastern Telegraph ordinary pays £5 16s. on the monev: 
and as the dividend is distributed free of tax, this is equal 
to Tå per cent. gross. 

Eastern Extension pays slightly more; and having regard 
to the scarcity of good industrial investments, the recoverv 
of the dividend is more than probable as soon as general 
conditions grow more favourable again. The Anglo group is 
frm, with a rise of 14 in Anglo-American preferred. The 
ordinary stock has improved to 564. Direct United States 
ordinary, at 6, were ex 2s. dividend Jast Friday. 

Mexicans again stand out as one of the few bright spots 
round the markets, and the bonds of the Tramways Co. are 
both up 2} points, the Firsts rising to 40. the Seconds to 30. 
Mexican Light & Power common has advanced to 143, and 
the rest of the issues in this section are very firm, notwith- 
standing the lack of confirmation that Mexico had thrown in 
her lot on the side of the Allies. The weak tendency of the 
British Columbia. stocks has made further progress, the de- 
ferred giving way 3 points, and a fall of 23 occurring jn the 
preferred, i 

Brazilian Tractions and Rio Tramway bonds, on the other 
hand, are better, thanks to the steady way in which the 
exchange advances. The Brazilian Traction directors. it may 
he recalled. derided to pay na more dividends this vear, 
because of the drop in the rate of exchange. Since the com- 


pany's report came out, however, the Rio rate has been: 


mounting daily, with scarcely a break: and, from a little 
under ls. it has risen to 13id. It is scarcely hoped that the 
Brazilian Traction board will change their decision in regard 


to the non-payment of a dividend at present, but the rise in, 


the exchange will enable them to put the finances of the 
company upon a miuch more solid foundation, and this is 
justly held as a strong bull point. The preference shares rose 
to 90, and at the present price the return comes to £6 13s. 4d. 
on the money. 

The British Westinghouse Co has issued an important 
circular to its shareholders, convening meetings for the pur- 
pose of reorganising and increasing the capital of the com- 
pany. The first meeting will be held next Monday, when no 
doubt further information will be given than is contained 
in the present circular. Put very briefly, the idea is to secure 
control in this country from the Westinghouse Electric Co. 
of Pittsburg, which at present holds a majority of the prefer- 
ence and ordinary shares of the British Westinghouse. A 
shrewd estimate of the reason for this might be that the 
company, as at present controlled, cannot expand as freely, 
in view of the Defence of the Realm Regulations, as it might 
be able to do under purely British control. No change bas 
taken place in the price of the shares, which remain at 
2 5/16. They are, of course, of the nominal value of £3 
each, fully-paid. 

British Aluminium fell 6d., but other shares of similar 
character remain firm, Armament shares are mostly better. 
Much interest and little business have attended the latest 
Jump in the price of tin, the metal. The rubber market is 
quieter altogether. How the incidence of the excess profits 
tax will fall is still a matter of speculation, although it is 
capable of being estimated with more accuracy than on the 
occasion when the principie was brought into. being. The 
general conditions which are militating against activity in 
Stock Exchange things as a whole play their part in the 
rubber market also; so that, while prices keep firm, the 
volume of daily business has substantially declined. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Homs@€xuzcraicrry Compariz 
Dividend Price 


an May 15, Rise or fall Yield 
: 1916. 1936, 1917, this week. p.o. 
Brompton Ordinary oe .. 10 9 63 _ 46 18 6 
Charing Cross Ordinary P 6 5 8% — 7 210 
de. do. do, 4 Prei., 4) 44 às 618 6 
Ohel ca ee ee ee ee 4 3 2 eee 6 44 
City Ol Gonuun ee eo ee 8 8 ily + È 6 18 3 
do. do. 6zperecent. Pref. 6 6 10 — 6 60 
County of London T w i 7 104 +ł 623 4 
do, 6 percent. Pref. 6 6 10 —- + 6900 
Kensington Ordinary .. - 7 10 63 — Blu 7 
London Electric .. 5 “a 8 8 1 — Nil 
do. do. 6 percent, Pref. 6 4 of — 568 
Metropolitan zi as ay 8 8 2 — 600 
do. 44 percent. Pref. 44 4h a — 340 
8t. James’ and Pall Mall a 8 8 — 6 80 
South London ee oo ee 6 5 9} — 7 5 6 
Ananth Metropolitan Pref, os 7 7 2t/- = € i3 4 
Westminster Ordinary .. e. 7 7 58 _ 66 9 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref, .. si 6 6 £64 +13 642 
, do. D i. eo @e 83,6 14 22% ET 6 18 4 
Chile Telephone ee ee oe 8 8 64F =p. 6 16 4 
Cuba Sub. Ord. oe ae oe 6 5 — 6 17 8 
Eastern Extension ar ee 8 8 18 xd — % 18 6 
Eastern Tel. Ord. ee ee 8 8 188 xà iai 3 16 0 
O. ° ee 6 6 10 emag] R 0 0 
Great Northern Tel. .. - 2 2a 88 — 516 9 
Indo-European ee ee ee 18 13 — ö Il 4 
Marconi .. a ee - 1210 10 i + dy 8 9 6 
New York Tel. 44 ee ee 4$ 43 99 — = 4 il 0 
Oriental Telephone Ord. .. 10 10 24 — 4 l4 1 
United R. Plate Tel, oe ee B 8 63 — ba G 9 
West India and Pan, .. ee 6d. 6d. - 1 = 910 0 
Hous Rass, : 
Central London, Ord. Assented 4 | 60} —_ 680 
Metropolitan ee ae T 1 1 98 -- 3 470 
do. District .. -» ND Nil 16 _— - Nil 
Undergiound ElectricOrdinary Nil Nil 1} — NJ 
dc, do, “A”... Nil Nil Bi. — Nu 
dc, do, Income 6 6 79- —lġ 667 
. Fonran Trams, &c, . 
Dividend 
aie 
1914. 1916, 
apa Sup. 6 A cree 6 6 5 — 6 0 0 
o-Arg. Trams, First f. — 
do. 2nd Pref, oe sf x sme j 2 . 
_ do. 8 Deb... & 5 69 + 750 
Brazil Tractions .. s.e >æ. 4 4d 47 4 +14 ND 
Bombay Electric Pref. .. we 6 6 10 _ 6 0 0 
British Columbia Elec, Rly. Pice. 5 5 60 = 8 8 
do, do. Preferred — Nil 42) — 1$ 
do, do. Deferred — Nil oat —3 ü 
_ do. do. Deb. 43 i 64 — 6 12 10 
Mexico Trams 5 per cent. Bonds — N 40 +2 Nil 
do. 6 per cent. Bonds — Nil 80 +29 Ni 
Mexican Light Common -- Nil NO J +1 Nil 
do, fe es ee Nil Nil 2 - Nil 
do. lst Bon ee Nil Ni u7% = -> 
Maxvcracrunine OomPanins, 
Babcock & Wilcox os oo 14 1B rE — 620 
British Aluminium Ord, s% 6 7 269 — 6d. 7 710 
British Insulated Ord. .. . 1 19 133 — 617 8 
British Westinghouse Pref, .. % 7 p Pe — 6 910 
Callcnders en eo | ee ee 15 20 18 — 7 it 0 
do. 5 Pref. ees ee 6 4 — 6 6 0 
Castner-Kellner .. sé - W BF, = 618 0 
Edison & Swan, £3 paid «> NÜ o- — NB 
do, do. fullypaid .. Nil — 1 — Nil 
do. do. 4 percent. Deb. 4 4 asi ome 515 3 
Electric Construction ..  .. 6 % l =- 710 0 
Gen. Elec. Pref, ee ee ee 6 6 93 — 8 1 
do. Ord... ae - We 10. 16, +4 Sus 4 
Henley ee ee oe ee 20 25 154 i ks B 2 8 
do. 4 Pref, ee ee ee 4g 43 4 mee 6 1g 6 
Indise-Bu ber w ee ee ee 10 10 114 bizaga +9 8 4 
Telegraph Con ee ee ee 20 20 : i 87- — a] 9 w 
* Dividends paid free of inõome-tax, 
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WAYLEAVES. 


Ix connection with the discussion on Mr. VERNIER'S paper, 


Mr. W. A. CHAMEN has addressed the following important 
communication to the Journal of the INSTITUTION oF ELEC- 
TRICAL ENGINEERS :— 

As chairman of the Joint Committee of the Incorporated 
Association of Electric Power Companies and the Incorporated 
Municipal Electrical Association appointed for the purpose of 
drafting @ Bill which it is hoped may be presented to Parlia- 


ment at the earliest opportunity, I may say the question of. 
wayleaves has engaged the attention of that Committee to a 
very considerable extent, and the following clause (No. 11)’ 


appears in the draft Bill :— 

“1. The undertakers may within their area of supply or 
any extension thereof under section 6 of the Electric Lighting 
Act, 1909, or otherwise construct maintain repair alter and 


remove electric lines either over ground or under ground 


across Over or under private property or common lands, rivers, 


railways, canals, tramways, aerial ropeways, pipelines, water 


channels, and the like, 
owners. 


e, subject to the consent of the 
thereof, or without such consent (notwithstand- 
ing provisions of section 7 of the Gasworks Clauses 
Act, 1847, as incorporated with the Electric Lighting Act, 
1882, by section 12 thereof, and of section 10 proviso (b) of 
the Schedule to the Electric- Lighting (Clauses) Act, 1899) 


subject to the issue of a certificate of the Board of Trade 
declaring the construction of such lines to be desirable on ~ 


thé ground of public utility and authorising their construction 


subject to terms and conditions as are hereinbefore provided.. 


Any undertakers requiring to obtain such certificate shall 
make application therefor to the Board of Trade. Such 
application shall set out the purposes of the lines, the advan- 
tages of the routes proposed over any routes available by the 
exercise of their existing powers, or that there are no such 
routes, and shall be accompanied by a map showing the 
route or alternative routes proposed to be followed, the ease- 
ments required for access thereto, the lands and other pro- 


perties concerned, a schedule of such lands and their owners, 


and @ certificate that copies of the map and notices of applica- 
tion have been served upon all such owners. Copies of any 
agreements which may have been made with any of the 
owners concerned in the construction of any part of such 
lines or of any consents given by such owners may be sub: 
mitted with the application, or at any time thereafter until 
the Board of Trade shall have decided to grant or withhold 
the certificate. : 

Upon the receipt of any such application the Board of Trade 
shall notify the owners concerned, other than those last 
above mentioned, and invite them to forward to the Board of 
Trade itt writing within one calendar month, any observa- 
tions which they may wish to offer upon the construction of 
the lines or the routes proposed so far as their own properties 
are concerned. The Board of Trade, if it sees fit, may there- 
after hold a local inquiry, or may decide to issue or withhold 


the certificate without such inquiry. The certificate issued — 
shall be accompanied by a plan showing the route or routes . 


approved by the Boerd of Trade with or without limits of 
deviation, but such routes or limits of deviation shall be 
confined to the properties scheduled by the undertakers in 
their application. The undertakers shall within six months 
of the receipt of the certificate serve upon all the owners 


concerned notices of their intention to construct such lines © 


showing the proposed course thereof, and of the easements 
for access thereto, and at the same time serve notices to treat 
for the determination of the compensation to be paid where 
that has not been previously agreed upon. — 


The Board of Trade shall make. regulations prescribing thé - 


scale of the maps, the forms of notice and observations, and 
the information to be submitted with applications and notices. 


When the Board of Trade has decided to withhold the 


certificate, the undertakers shall not for twelve months, or 
for such period as may be determined by the Board of Trade, 
repeat their application, and then only subject to such regula- 
tions as the Board of Trade may make. 

_ The exercise of the 
issued by the Board of Trade shall be subject to the following 
provisions numbered (1) to (6), and failing agreement be- 
tween the undertakers and any owner of any lands, &c., as to 
the matters set out in the provisions of this section, the 
question shall be heard and determined by a single arbitrator 
to be appointed by the Board of Trade, and so far as possible 
all questions arising in respect of the line or lines authorised 
hy any certificate of the Board of Trade shall be heard and 
determined by the same arbitrator sitting continuously. 

(1) Payment by the undertakers to the owners of the pro- 
perty by way of lump sum or annual rent. charge of such 
sums as may be agreed upon or awarded as compensation 
for the reduction in value of the lands by reason of the ease- 
ments for the construction maintenance and repair of the line 
and access thereto. ae | i 

(2) Payment by the undertakers to the owners of such 
compensation a8 may be agreed upon or awarded for damage 
done in the course of construction maintenance repair and 
alteration of such lines at any time arising. - ; 

_ (3) In arranging whether any wayleaves’ shall be granted 
m perpetuity or for any term of years due regard shall be 


t 


powers conferred by this certificate 


had. to the liability of the undertakers to continuously main- 
tain any supply of electricity once given by them. 

(4) Alteration from time to time of the route followed by 
any line on across over or under any lands upon such terms 
and conditions as may be agreed upon or awarded, but so 
that the alteration shall not cause any interruption to the 
supply of electricity. 

(5) In making any award it shall not be competent for the 
arbitrator to decide against the express wishes of any land- 
owner or occupier that any electric line shall be run overhead: 
across any ornamental park garden or. pleasure ground so as 
to spoil the amenity thereof. | eo i 

(6) The Board of Trade may at any time revoke any certifi- 
cates granted by them under this section upon such terms 
and conditions as they may determine, having due regard to 
the liability of the undertakers to continuously maintain -the . 
supply given by them.” ee f 

It is not proposed under the Bill to’ proceed in any other 
way than through the present existing authority to whom all 
such matters are referred by the Electric Lighting Acts, 
namely, the Board of Trade, but if any other authority should 
be set up by Parliament for dealing with this question of 
wayleaves and/or any other questions at present dealt with 
by the Board of Trade, the transfer of this matter, along with 
any other such matters, to any other body, would of course 
be provided for in the Act appointing such new body. The 
procedure with regard to wayleaves in other countries has 
been considered, but it has been deemed advisable to pro- 
ceed with the drafting of this clause on lines which fit in 
with the least possible trouble or alteration with the existing 
conditions in the United Kingdom. The Committee hope 


_ that the provisions of this clause give such power to under- 


takers and to the Board of Trade as it is reasonable to expect 
that Parliament will give, while at the same time safe- 
guarding the interests of property owners, especially in in- 
stances where it might, from a purely -utilitarian point of 
view, be desirable to run overhead lines across ornamental 
parks, gardens, or pleasure grounds in such a way as to dis- 
figure and spoil the beauty of any such lands. Experience 
seems to show that the bare fact of the existence of such 
powers as those set out in this draft clause would suffice in 
nine cases out of ten, if not, indeed, in 99 cases out of 100. 
to cause the property owner to make reasonable agreements 
without the actual powers contained in the clause having to 
be called into operation at all. In present circumstances it 
is possible for one landlord possessing only a small amount of 
land to completely upset a scheme for the construction of anv 
electric line not only overhead, but also underground, be- 
cause he will not allow it to cross his property, or, if he is 
willing to allow it to cross, the’ conditions under which he is 
willing to do so render the scheme impracticable. ° 

There is another point altogether, which has been referred 
to by the author, namely, that of the alleged right of veto by 
a local authority against the construction of any lines what- 
ever overhead, even on private property. This alleged right 
of veto I do not think was ever intended by Parliament. It 
is not contained in section 14 of the Electric Lighting Act, 
1882, and it is really only brought into section 10 (b) of the 
Schedule to the Electric Lighting (Clauses) Act, 1899, in- 
directly, and I cannot believe for a moment that the Com- 
mittee of whichever House of Parliament first’ passed this 
wording intended that it shquld give to a local authority the 
power to prevent overhead lines being constructed on private 
property, where the public safety and convenience is in no 
way concerned. Section 1 of the Schedule to the Electric 
Lighting (Clauses) Act, 1899, states clearly that the provisions 
of the Schedule are to be read and construed subject in all 
respects to the provisions of the Electric Lighting Acts, which -> 
means the Electric Lighting Acts 1882 and 1888,. and it is 
quite unreasonable to suppose that it was the deliberate inten- 
tion of any Parliamentary Committee to place any. further 
restrictions upon the erection of overhead wifes than those 
contained in section 14 of the Electric Lighting Act, 1852, so 
far as the consent of local authorities is concerned. The word- 
ing of section 10 (b) of the Schedule to the Electric Lighting 
(Clauses) Act, 1899, is, of course, unfortunate, and if taken 
literally, as lawyers in these days seem to insist upon taking 
things, it may be held to give these very wide powers of veto 
to local authorities, but if the question were taken before any 
judge who would take a broad, intelligent, and common-sense 
view of the whole situation, I cannot think he would decide 
that this clause gives power to local authorities to prevent the 
erection of overhead lines across moorland or agricultural 
land or other tracts of country. As, however, the Board of 
Trade have maintained that section 10 (b) of the Schedule to 
the Clauses Act, 1899, does give an absolute veto to local’ 
authorities, without appeal in any shape or form, the Joint 
Committee have added the following section to the draft 
Bill :— 

“12. Notwithstanding the provisions of section 14 of the 
Electric Lighting Act, 1882, and: of section 10 proviso (b) 
of the schedule to the Electric Lighting (Clauses) Act, 1899, 
the consent of the local authority shall not be required for 
the placing of any electric line above ground, excepting along, 
over, or across any street, and such consent for the placin 
of any electric line along, over, or across any street shall no 
be unreasonably withheld. Any quession whether. such con: 
sent is unreasonably withheld shall be decided by the Board 


of Trade. 
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‘This section shall only apply to the works of authorised 
undertakers carried out by them, remaining their sole pro- 
perty, and in regular use by them.”’ Pon 

The effect of this is to take away all possibility of any claim 
by the local authority to have any power of veto over the 
construction of overhead lines on private property, and at 
the same time it provides that the consent of the local 
authority shall not be unreasonably withheld to the erection 
of any electric line above ground, along, over, or across any 
street, and provides a nght of appeal to the Board of Trade, 
to decide whether any refusal to give such consent by any 
local authority is unreasonably withheld or not. It must 
always be remembered that there is no necessity for the 
local authority to set themselves up as guardians of the public 
safety, because the Board of e are already charged with 
that duty, which they carry out very scrupulously and effec- 
tively. If any local authority should know of any overhead 


electric lines being erected in such a way as to endanger the- 


public, all they have to do is to draw the attention of the 
Board of Trade to the matter, and the Board of Trade will 
very effectively and efficiently do the rest. Many people may 
ask why these powers of which we complain should not be 
given to the local authorities as representatives of the public, 
who, they may say, can surely be relied upon to use them 
with all fairness and moderation. But the experience of many 
of us has proved only too clearly that these powers may be, 
and are, very grossly misused. For instance, a local authority 
owning a gas undertaking may, and sometimes does, make 
use of these powers to hamper the development of electric 
light, or even electricity supply generally for power purposes, 
within its district, being under the impression, apparently, 
that by so doing it is best serving its own ratepayers’ in- 
terests by preventing competition with its gas undertaking. 
‘Then, again, any councillor having a grudge against an electric 
power company or other electricity supply undertaker, may 
‘0 influence the council of which he is a member, as to cause 
that council to refuse to give the necessary consent. It is, 
therefore, quite wrong that these powers of veto, without 
appeal, should be placed in the hands of any local authori- 
ties. No one asks or wants free powers to electricity under- 
takers to run overhead mains along or across ‘streets without 
reasonable and proper safeguards in the interests of the public 
as represented by the local authorities, or across private pro- 
perty without safeguarding the interests of the property 
owners. But I think that these two clauses in the draft Bill 
give the necessary relief to electricity supply undertakers, 
whilst at the same time amply safeguarding the public and 
the property owners. $ 
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HIGH-TENSION OVERHEAD TRANSMISSION 
LINES. 


By G. V. TWISS, A.M.I.E.E. 


( Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


(Continued from page 510.) 
CHOICE OF TYPE OF INSULATOR. 


Pin insulators necessarily transmit their load to the struc- 
ture at a more or less long leverage. The propér function of 
pin insulators is, therefore, to support conductors in positions 
where comparatively small loads are to be dealt with, e.g., 
on intermediate poles where the load is merely that due to 
the wind on the conductors. They may, however, also be 
used on small angles, the resultant load of which is of the 
same order ag the transverse load. Where heavy loads are 
to be dealt with, such as at the termination of the line and 
at large angles, insulators which transmit their load direct 


which can be made up of one, two, or more disks as required; 
and this practice is rapidly superseding the use of shackles. 
The economical limit for pin insulators is 66,000 volts. 


MERZ-HUNTER SPLIT-PHASE SYSTEM. 


The two conductors of each split phase are sometimes sup- 
ported on separate insulators as if they belonged to separate 
circuits, but more often they are supported on the same insu- 
lator specially made with two side groeves. This necessitates 
insulators having specially deep heads, and whilst this is 
permissible with the smaller sizes, it is questionable with 
large sizes, for the reason of expansion and contraction 
stresses referred to later. 

When suspension insulators are used, the split conductors 
are attached to reel insulators attached to the lowest unit. It 
is important to short-circuit the insulation of one of the reel: 
or to make it of a conducting material, otherwise the effect 
is that of a small capacity in series with the larger capacity 
of the disk, and the reel may be in a state of continuous flash- 
over even ‘at working voltage. 

When the two conductors making one split conductor are 
mounted on one insulator it is necessary to provide insulating 
distance pieces, known as spreaders, in the span. The usual 
spacing of these is from about 30 to 40 ft.? depending upon 
the size of, and tension of stringing, the conductors. The 
form of spreader now largely adopted consists of a porcelain 
ring with two grooves in the periphery ‘for the conductors, 
which are fastened thereto by means of small *‘ stirrup” 
clips of copper (see fig. 8). In view of the vibration the 
bolts and nuts are locked by a soft copper locking device, 
which is pressed over the head of the bolt. 

It is necessary that the two conductors making one split 
conductor should be strung with as nearly the same sag ax 
possible, otherwise the result is unsightly, and the split con- 
ductors may “‘ capsize,” causing touching. It has been found 
difficult to obtain this exact adjustment of sag by ordinary 
means, and on some recent lines the strain insulators have 
ae been provided with an adjusting device, as shown 
in fig. 9. 

POLES. 


It seems to be the general idea that wooden poles are not 
efficient for spans of more than 200 ft. or so, but in some 
cases they can be used at their greatest efficiency for much 
longer spans. Moreover, it has been considered that on pres- 
sures in the neighbourhood of 100 kilovolts, the -length of the 
cross-arm necessary prevents the use of wooden poles. , It. ix 
therefore of interest to note that one recent 100-kilovolt 
transmission line (the Montana Power Co., U.S.A.) ig erected 
on wooden poles, the pole structure consisting of two 45-ft. 
wooden poles connected together by a single horizontal cross- 
arm from which the suspension insulators depend. 

Poles made of single metal tubes are emploved for tele- 
graph and telephone lines and small electrical lines of the 
nature of overhead distribution lines, but they are not asa 
rule economical at loads approaching those which come upon 
an important transmission line. — - 

There is a special type of tubular pole, namely, the Kar 
pole (fig. 10), which is a British invention, and is capable 
of being applied to transmission lines of the highest voltage. 
The facilities offered by this class of structure, particularly 
in regard to ease of transportation and erection, merit’ careful 
consideration, especially when a pole line has to be erected 
on the side of sloping ground or mountainous country. 

Lattice Steel-work Poles (usually called masts).—Most of 
these structures fall within one or other of two classes. 
namely, narrow-base structures and broad-base structures. 

Narrow Base.—In this class of structure the load is trans- 
mitted to the foundations by the lift on the one side and 
the thrust on the other side of the base, forming relatively 
to the structure an inverted T (see fig. 11). This class of 
structure is usually designed to transmit its load down to 
the horizontal base members and thence to the ground. There 
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INSULATOR OF EQUAL INSULATION. or Disk TYPE. 


sage leverage, such as the shackle or straining type, should 
be used. 

The shackle insulator, whilst sound mechanically, becomes 
excessively large, even at comparatively low voltages, owing 
to the fact that the upper and lower halves of its insulation 
are in parallel, se that it is only equal to a pin insulator of 
one-half its size (see fig. 6). This is often lost sight of, with 
the consequence that the straining points of some lines have 
only about one-half the insulation of the remainder of such 
ines. T 

Comparable insulation can, however, be readily obtained 
by the use of strain insulators of the disk type ‘(see fig. 7), 


WITH ADJUSTING DEVICE. 


is, therefore, slight movement and considerable horizontal 
force at the ground-line, point A, and if this slight movement 
be resisted very considerable stresses vfill be introduced in 
the bracings B far beyond those which they would otherwise 
have to carry. . 

It would seem to be sound practice to design the bax 
members as for the assumed condition of the structure acting 
about the point A, which, of course, would require the intro- 
duction of a suitable strut at the ground-line C. The design 
is not as a rule very efficient, and it is only justified where 
conditions of space prevent.a broader base. 

Broad Base.=With this design ofc structure, owing to the 
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wide spread, there is usually little horizontal reaction at 
the ground-line, and the base members, i.e., stub ends, have 
merely to take thrust and pull (See fig. 11). This type lends 
itself to efficient deaign, but owing to the long lengths of 
bracings, &c., ìt 18 desirable that the ratio of the length to 
the radius of gyration for struts should be limited to a 
reasonable figure (say, 100 or 8o), otherwise a design which 
shows ite full theoretical factor of safety may fail at a lower 
figure owing to the weakening of long struts by slight bends 
nee in transit, or even due to sagging under their own 
weight. l i 

Tension Members and Struts.—With a strut under an in- 
creasing compresion load there is little change until it 
cripples, which it does quite suddenly, and it would develop 
its full theoretical factor of safety before crippling. 

With a tension member under an increasing tension load, 
however, as soon as the elastic limit is reached it begins to 


FITTO 


Fig. 10,—Kay POLE. Fic. 11.— -LATTICE STEEL Masts. . 


stretch, and the'point of the structure which such tension 
member should hold is no longer held in the manner intended. 
Hence'an entire redistribution of the stresses takes place 
uriou the structure, which consequently fails at a lower 
load than that calculated. 

It would therefore ap that’ when designing structuyes 
such as lattice steel-work masts, as the factor o fety for 
struts is taken upon the crippling load, the factor of safety 
for tension members should be taken upon the elastic limit, 
and not upon the ultimate strength. 

Testtng.——The usual practice is to test lattice steel-work 
poles by applying a pull at the top representing the load in 

wires + the wind load on the pole itself equated to the 
top. The wind load is naturally distributed over the structure, 
and the design of a mast, to be correct, must therefore deal 
with this wind load as it occurs: : 

Fig: 11 shows a mast with a wind pressure of 10 lb. per 
sq. ft. equally distributed over it. The wind load on the 
lower bays will obviously be greater than that on the upper. 
If we equate the wind load by taking moments round the 
base of the mast, we find that it equals a load of 740 lb. 
applied at the top. If, however, bending moments are taken 
round the point X, it is found that the designed bending 
moment at this point = 7,000 ft. 1b., whereas the equated 
load of 740 Ib. gives a moment at this point of 22,000 ft. lb., 
or over three times more than the structure at this point is 
designed for. Hence the mast similar to that shown. in fig. 
ll, tested with an equated wind load, failed at 25 per cent. 
less than its desig load, in one of the higher bays (near 


the point X), owing to such bays carrying not only their — 


own load, but the equated increment of the large bays below. 
To equate the wind load in this way for the purpose of test 
would therefore seem to be unfair to the structure. 


LINE INSULATORS. 


A line sscateion from the electrical point of view must be 
regarded as a more or less complicated electrostatic con- 
denser witb dielectric plates of porcelain (a dielectric of high 
specific capacity) and air (a dielectric of low specific capacity), 
the condenser plates being the conductor and its fastening, 
the pin or other attachment, and perhaps the layers of cement. 
All laws relating to condensers must be reasonably observed 
under what amounts to changing size and shape of the con- 
denser plates due to rain, dirt, &c., and under frequencies 
ranging from normal to possible surge frequencies. At the 


same time, the insulator must sustain more or less heavy 


mechanical stresses caused by outside loads, and by inside 
stresses due to expansion and contraction under heat and 
cold of the different materials, individually and relatively. 

. Up to comparatively recent times it was the practice to 
design insulators merely to give certain flash-over tests dry 
and wet, and with sufficient thickness to ensure that under 
test, flash-over should occur before puncture. Gonsiderable 
inportance has also been aftached to the leakage distance 


- to. withstan 


over the surface. Such figures are of little value, as the 
surface resistance given by such leakage distance will vary 
with the width of the leakage path, which, of course, varies 
considerably with different sizes and shapes of insulators. 
Insulators have also been specially designed with extra long 
leakage paths to work in situations exposed fo deposits of 
dust, salt, &c. It would seem better to obtain the additional 
surface leakage distance required by using a correctly designed 
insulator of larger size than by altering a correct design to 
inake it give a greater surface leakage distance for the same 
size. 

Ability to withstang a flash-over test without puncture is not 
necessarily a criterion of good design in an insulator, as an 
insulator of indifferent design may still- give such tests. An 


_ indifferently designed insulator may have badly balanced shells 


and air spaces, causing some portions to be unduly stressed 
electrically. | Under increasing test pressure the air con- 
tiguous to such over-stressed portions breaks down, t.e., be- 
comes lonised and glows. Such ionised air, being a con- 
ductor, tends to increase the capacity of such portions and 
decreases the over-stressing, so that when the insulator is at 
its flashing-over point, it may be quite well balanced, not 
by its design, but by the corrective balancing action of. the 
ionised air. Air, however, takes a definite (though minute) 
period to ionise, and a steep wave-front condition may not 
give time for the corrective balancing action of the ionised 
air, and the over-stressed part may break down and result 
in the puncture of the entire insulator. It would seem, 
therefore, that an insulator should be designed for surges 
with steep wave front rather than for normal conditions. 

Lightning may directly strike an insulator and shatter it 
as by a mechanical blow, with or without electrical effects 
such as puncture or flash-over. Suspension insulators are, 
however, largely protected by the cross-arms, and pin insu- 
lators are generally somewhat protected by the poles or 
earthed metal-work projecting above them, so that an actual 
stroke on an insulator is fortunately not very frequent. 

A lightning stroke though appearing to the eye to be one 
discharge, may be several separate discharges, each inducing 
in the wires a potential which may rise to almost any extent 
—only limited by the pressure necessary to arc from the line 
to earth—and the rate of rise may be of almost any magni- 
tude, as, for instance, equal to that of a 4 cycle of a fre- 


quency of a million per second. 


Switching and arcing surges may rise to a potential of 
twice thè line voltage, and will set up oscillations with a 
frequency depending upon the constants of the line or, say, 
1,000 to 5,000 periods per second, which indicates the steep- 
ness of the front; but whereas the switching surge may only 
continue long enough to permit of two or three wave-trains, 
the arcing surge may continue for much longer, depending 
upon how .@uickly -the arc is suppressed. aan 

The first requirement is to balance the parts of the insu- 
lator so that under steep wave-front conditions it does not 
depend upon corona to relieve the over-stressing. To obtain 
correct balancing the following considerations must be taken 
into account :— 

The mutual capacity of the parts. y 

The concentration of flux upon a relatively small electrode, 
as, for instance, the pin. (This tends to increase the potential 
gradient on the shells near such small electrode.) , 

The capacity of parts to earth. (This increases the capacity 


Fic. 13.—HEWLETT TYPE 
OF INSULATOR. 


Fig. 12.——COMPARISON 
or INSULATORS. 


current, and hence the potential gradient on the shells nearest 
to the line.) Z i 

In addition to being balanced, the insulator should be pro- 
portioned to withstand the surges and oscillations of limited 
potential and frequency as set an SY switching and arang 
with an adequate margin against flash-over or puncture, an 
also so that when the almost unlimited rises of lightning 
surges occur, the insulator will be protected therefrom. This 
protection may be obtained by making use of the low 


_dielectric strength of the air surrounding the insulator as a 


protecting gap or safety. valve through which it may arc 
to earth and thus relieve the stress before damage can occur 
to the porcelain. 
All well-designed insulators will be recognised under test 
by thé small amount of corona formation prior to flash-over. 
. Pin-type insulators were first designed many years ago with- 
out great regard to the balance of dielectrics and their gue 
surges. These designs are generally tall,. sma 
headed, and elegant looking” If, however, these-requirements 
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are regarded, the resulting design becomes more squat and 
wide to obtain the protecting air path and free arcing charac- 
teristic, whilst maintaining electrostatic balance, and thicker 
in the head to obtain the puncture strength and reduce the 
flux: . 

Fig. 12 shows a comparison of the earlier design of insu- 
lator with an insulator primarily designed for balance and 
ability to withstand high frequency, and the comparative 
behaviour of these insulators under test is characteristic. 

Suspension insulators are usually of one or other of two 
types, viz., the Hewlett or interlinked type, and the metal 
hooded or cemented type. -> 

Hewlett Type.—From the electrical standpoint the inter- 
linking of the fittings causes a concentration of flux at the 
point where the interlinked fittings come closest together, 
i.e., at the point of crossing. Practice has proved, however, 
that provided the insulators are made of high-quality porce- 
Jain, as, for instance, English porcelain, they give satisfactory 
service. The insulators as supplied in this country are fitted 
with endless steel-wire grummets connected together by an 
S-shaped fitting devised by the author (see fig. 13). The 
grummets are made on the insulator itself, and then cemented 
in to prevent the wearing of either the porcelain or the grum- 
met. The cement being hygroscopic also has the effect of 
what amounts to increasing the area of the electrodes, and 
. thereby reducing the flux density, and consequently improv- 
ing the electrical characteristics of the insulator. As pre- 
viously stated, this type of insulator is eminently ‘suitable for 


use in conjunction with pin insulators on the straining points 
of the line. This design of insulator is also used on very high | 
voltages, as, for instance, on the 88,000-volt lines of the Vic-: 


toria Falls and Transvaal Power Co., and those made of 
sound porcelain, e.g., the English ones, have given good 


service. On the very high voltages, however, the metal-' 


hooded insulator is more generally used, presumably owing 
to its better electrical characteristics. E 

The Hewlett insulator as used for working in the horizontal 
position at straining positions has two flanges which cause 
it to have an excessively high flash-over voltage dry, which 
reduces the margin against puncture. As the result of experi- 
ments, the author has found a means of reducing the dry 
test by short-circuiting one flange in a position on the peri- 
phery opposite to the midway point between the two grummet 
holes (see fig. 13). The position is important, otherwise the 
apray test is also reduced, which vitiates its use. The follow- 


ing are comparative tests with and without the short-circuit- 


ing of the flange or ‘‘ over-pressure release.” - 
HEWLETT INSULATORS (SINGLE 6-IN. Disk). 


s Ordinary without With over- Comparison with 
over-pressure pressure usual rating of 
release. release. pin insulator. 
Kilovolts. Kilovolts. Kilovolts. 
Working ... oe als 6 6 
Flash-over under spray ... 35 "35 “o 837 
Flash-over dry ... wees 80 56 < 5i 
Puncture (uncertain) ... 80 80 80 


Metal-hooded Type.—The characteristic of the metal-hooded 
or cemented insulator is the concentric arrangement of the 
parts and the even distribution of flux, which makes the insu- 
lator very good from the electrical point of view. Considered 
individually, the suspension insulator is of very simple elec- 


trical design, but when arranged in a string in series, as for ° 


working at high voltages, some interesting features arise. 
That the distribution of potential along a string of suspen- 
sion insulators is not equal is well known, but it is desirable 
briefly to refer to it here in order to lead up to other matters. 
Suspension insulators arranged as a string haye a capacity to 
one another which might be called ‘‘ series capacity,” and a 
capacity to earth which might be called “shunt capacity.” 


The unit nearest to the line has therefore to carry the 


“series capacity ° current, which is uniform throughout the 
string, plus the “ shunt capacity ” current of the units above 
it. Each successive unit above has a less amount of “ shunt 
capacity ” current to carry. The voltage gradient will there- 
fore be steepest on the line unit, and less on each successive 
ynit, the topmost unit nearest to the cross-arm having the 
least potential across it. The unbalancing will be the greater, 
the greater the ratio of shunt capacity to series capacity. 
Insulators, therefore, with large thicknesses of porcelain, 
such as a double piece or an extra-thick single piece, will have 
the smallest series capacity; and though such insulators may 
be of excellent design considered individually, yet a string of 
them in series may have very bad characteristics. 

Such extra thickness becomes necessary with poor qualities 
of porcelain which have a relatively low dielectric strength, 
but such porcelain has a relatively low specific inductive 
capacity, so that the effect of bad porcelain in increasing the 
out-of-balance is cumulative. Inversely, the better the porce- 
Jain. the higher the apre due to the material itself and 
the thinner it can be fo 
porcelain which has high dielectric strength a 10-in. sus- 
pension disk, ł in. thick, has a flash-over value of 70 kilo- 
‘ volts, and a puncture strength of 156 kilovolts, and such a 

unit will givè a much superior balance than, say, a two-piece 
insulator or an insulator 1 in. thick, particularly if of poorer 
porcelain. It will be noticed that whereas with the pin insu- 
lator it was desirable to get a thick dielectric, with the sus- 


pension insulator the opposite appears to be the case. With ` 
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pin insulators, however, the shunt capacity is smaller in 
respect to the series capacity, and in any case the shells are 
readily proportioned {i.e., graded) to suit; whereas with sus 
pension insulators the effect is greater, and though feasible 
it is not very practicable to grade the units to provide for 
this. The series capacity can, however, under certain condi- 
tions be slightly increased by reducing the spacing. 

‘One effect of the uneven potential distribution is that the 
flash-over of a string of, say, n units is less than the flash- 
over of one unit X n. The ratio of these two figures has 
been called the ‘‘ string efficiency ratic,’’ and is an indication 
of the out-of-balance of the string. It is to be noted, how- 
ever, that just as with pin insulators, the effect of corona is 
to increase the capacity of the most stressed shells or auto- 
matically to grade them, so that under test at tiormal fre- 


- quency the string efficiency ratio may indicate a better poten- 


tial balance than is actually the case under normal working 
voltage. If the units are spaced over a certain length apart, 
flash-over will take place between the metal-work of each 
unit (fig. 14a), and further spacing apart will not materially 
alter the flash-over of the string. If, however, the spacing 
is reduced, the flash-over will take place over the entire string 
(fig. 148), and when this condition is first reached the flash- 
over of the string might be slightly increased due to the 
better flux distribution. The spacing can, however, be fur- 
ther reduced up to the limit of the minimum spacing required 
by the fittings, and if this is done, the flash-over will be de- 
creased, thereby lowering the string efficiency ratio. 

Fig. 14c shows the effect of these movements. The spacing 
of the units closer together will have the following effects :— 

1. The flux distribution will be better, due to the shorten- 
ing of the path for such parts of the flux as pass through the 
air between the units. | 

2. The arc will be thrown out from the porcelain instead of 
ty in, and so will reduce the possibility of shattering the 
shells. 

3. The stresses on each unit will be reduced. 

The last reason is a very important one. Under pin insu- 
lators it was shown that it is desirable to reduce the air gap 
or increase the thickness of the porcelain. The necessity for 
not increasing the thickness of porcelain in the suspension- 
type insulator has been discussed, so that the only course 
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Fic. 14.—Errect oF SPACING ON FLASH-OVBR. 


Flass-wer values in hlevolt s 


open is to reduce the air gap, dnd thereby the stress. whicb 
can come on any unit, including the line unit, and at the 
same time to reduce the time lag under high-frequency con- 
ditions. Yet that which provides the above important advan- 
tages and efficiency is to be stigmatised as bad efficiency, as 
judged by the string efficiency ratio. 

The string efficiency ratio appears to be a reasonably aecu- 
rate guide to the out-of-balance of a string up to the point of 
maximum flash-over for a given string; beyond that point, 
however, the string at least maintains its previous string efb- 
ciency, but gains in security by the reduction in potential 
which can come on to any unit. 

This factor might be termed “ string security factor ” 


maximum flash-over of string 


~ flash-over with reduced spacing. 


Under rain conditions the balance of the string is improved 
owing to the increase of series capacity due to the wet con- 
ducting surfaces, and also due to the leakage current over 
such surfaces, which adds itself to the series capacity eur- 
rent. In consequence, after a certain number of units are 
added to the string, the flash-over under spray may become 
even greater than the dry. : 


(To be continued.) 


Electroculture in Cheshire:— Lord Tollemache, of 
Peckfordon Castle, Tarporley, Cheshire, has taken up the system 
of electro-culture with enthusiasm, and with the professional 
assistance of Mr. S. E. Britton, borough electrical engineer, Chester 
(Chairman of the I.M.E.A. Committee on Electricity in Agriculture). 
is applying the system to a 14-acre plot. The apparatus is now in 
course of erection. We understand that Mr. Britton has also made 
all arrangements on behalf of his Corporation to experiment: on a 
1}-acre plot within the city, in connection with which he will 
have the assistance of the Corporation's horticultural and chemical 
experte, and that in Cheshire farming circles the idea of applying 
electrical methods to agriculture is being very favourably received. 
the only real hindrance being the difficulty of obtaining equipment 
under present conditions, 
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ELECTRICITY SUPPLY IN SHANGHAI. 


Wa have received from Mr. T. H. U. AuprRIDGE, M.I.E.E., 
engincer-in-chief and manager of the electricity department 
of the Shangbai Municipal Council, a copy of his report for 
1916, which states that, notwithstanding the shortage of gene- 
rating plant and trunk cables, a large expansion of business 
took place during the year. The plant being overloaded in 
the winter of 1916, the full supply for ordinary lighting, heat- 
ing, and power could not be maintained without placing some 
of the more recently connected power users on a restricted 
supply between 4 and 10 p.m. There being few opportunities 
to clean or overhaul the boilers at the Riverside works, owing 
to tbe excessive demand for electricity, difficulties were met 
with in keeping them in working order, to which was added 
the breakdown of the No. 3 A.E.G. 5,000-Kw. alternator (re- 
ported in our issues of July 2lst and December Ist, 1916), the 
third, of the four German machines to fail. The units gene- 
rated at Riverside amounted to no less than 692 millions, an 
increase of nearly 15 millions, and at Fearon Road to 73 mil- 
lions, an increase of 318,000 units, the whole of the avail- 
able plant being run with practically no spare plant at all. 
A slight reduction in works costs was effected, the cost per 
nnit sold being 0.53ld. The plant capacity totalled 19,600 
Kw.; the load factor was 38.2 per cent., and the units gene- 
rated 77} millions. The units sold were distributed as fol- 
lows: Private lighting, 14,285,888; public lighting, 1,058,772; 
heating and cooking, 899,585; power, 42,042,853; traction, 
3,873,698. While lighting showed little increase, the con- 
sumption for heating and cooking increased 32.3 per cent., 
for power 37.2 per cent., and for traction 14.1 per cent., the 
all-round increase being 24.9 per cent. 7 

During the year 144} miles of overhead cable were erected, 
and 2) miles of extra-high-tension cable laid underground. 
Transformers of 10,507 Kw. were installed, and of 8,221 Kw. 
disconnected, mainly owing to the substitution of three-phase 
for single-phase supply. The remainder of the public arc 
lamps were replaced by half-watt lamps. ` 

A record number of motors was connected during the year, 
the total reaching 20,340 H.P.; the new connections repre- 
sented an increase of 240 per cent. upon the n.r. connected 
during the previous year, and the aggregate increased by 25 
per cent. 

Electric vehicles were first introduced into Shanghai in 1916, 
the electricity department having purchased four light cars. 
a two-ton truck, and a 700-lb. truck. These have all proved 
a satiefactery that two more trucks have been ordered. Care- 
ful records show that the cars effect a saving of 9 per cent. 
Per annum compared with cheap petrol cars, on a basis of 
25 miles run per day: with a daily mileage of 50 miles the 
saving is about 30 per cent. There are three private cars in 
the city, and more are on order. 

After meeting all interest charges, special depreciation on 
the old Fearon Road generating station (the steam generating 
plant in which will-be scrapped in a few years), reserve for 
had and doubtful debts, brokerage, and other special charges, 
in all amounting to £47,318, and after writing off £43,178 for 
depreciation, there was a net profit of £48,250. The result 
of the year’s working was to yield a gross profit of 8.9 per 
cent. on the capital outlay. , 

The four 22,000-volé split-conductor trunk mains, made 
hy the British Insulated & Helsby Cables, Ltd., con- 
necting Riverside with the Fearon Road power station, are 
nearly completed. Preparations are being made for installing 
two 10,000-kw. turbo-alternators, the new 22,000-volt B.T.H. 


switchgear, &c., the designs for the concrete foundations and . 


buildings having been made by the staff of the department. 
In apite of the difficulé conditions, the General Electric Co.’s 
(T.S.) 10,000-kw. turbo-alternator has been delivered, a simi- 
lar set by Messrs. Parsons is well advanced, and a 5,000-Kw. 
turbine by Messrs. Fraser & Chalmers is nearly ready for ship- 
ment; a- quantity of the auxiliary machinery has already 
arrived. Difficulty has been experienced in obtaining steel- 
work for the building from the United States. Mr. Aldridge 
compliments the British manufacturers on the progress made 
with the new plant in view of the restrictions and difficulties 
tinder whiclt they are labouring. i 

The report is illustrated with a number of half-tone views 
ef the newer plant, &c., and curves showing the progress of 
the undertaking. | 
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RESERVED OCCUPATIONS. 


l & a 
ELECTRICITY WORKS EMPLOYES. 


, 


Ox April 24th Mr. H. Faraday Proctor, the hon. secretary 


of the I.M.E.A., wrote to the Secretary, Badges and Pro-. 


tected Occupations Section, Ministry of Munitions of War, 
^, Whitehall Gardens, London, asking, on behalf of the 
inembers, whether it was ‘desirable at this stage to apply for 
a) protection, (b) substitution, for men over the age of 32 
years (on January Ist, 1917), such as engine drivers, stokers, 
&c., &e., who were essential to the operation of certified under- 
takings, but who were not referred to in the Schedule of Pro- 
tected Occupations (M.M. 120), or whether opportunity would 
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be afforded for doing so when the calling up age was raised 
above 32 years. - l 

In reply, Captain C. B. Joyner wrote under date May Ist: 
—“" I am to inform you that as men over 32 in works en- 
gaged on munitions are not at present to be called up for 
Military Service, it will not be necessary for any applica- 
tions to be made for their protection in cases where they” 
are not included in the Schedule of Protected Occupations. 
If, howevgr, it should in the future prove necessary to set 
free sucht men for Military Service claima may be made for 
their retention upon Form M.M. 81, as stated in paragraph 
12 of Circular Letter M.M. 18. If substitutes will be re- 
quired for such men in the event of their release at any 
future date, claims should be entered in column (P) of M.M. 
$28 in accordance with ‘paragraph 9 of the directions for 
filling in that form.” 

Under date May 9th, Mr. Faraday Proctor communicated 
with members of the I.M.E.A., replying to the large number 
of inquiries that he had received on the above matter. Copies 
of the letters referred to were distributed with his communi- 
cation. We quote the following extracts from the latter :— 

" Sir Stephenson Kent informed our representatives on April 


26th, 1917, that engine drivers and gtokers in electrical gene- 


rating stations are not protected under the code numbers 
1601, 1604, and 1605 (White List M.M. 130). Protection will 
presumably be given under ‘ Professional Occupations arid 
Administrative Staff,’ code numbers 2001 and 2017, and has 
actually been given in at least one instance.” 

On careful perusal of the documents, it will be observed :— 

"1. That ‘Scheduled Occupations Certificates’ Army Form 
3476a, will be issued to every man entitled to protection under 
the White List, M.M. 130. 

“2. Temporary protection will be issued to those men of 
military age who, although not covered by the White List, 
are not to be called up for the present. 

“3. If a man is called up who is not protected, a claim 
may be made to the Dilution Officer on form M.M. 81 for 
his retention, provided always that 

“4. Special claims should be reduced to the absolute mini- 


manu, 


“5. It is men under 32 vears of age who are to be called up. 

~“ 6. If, in the event of any man being liable to be called 
up either now or at any later date. a substitute is necessary, 
the claim for a substitute should be filled in now on form 
M.M. 828. . 

“7. The claim for a substitute should be made, whether 
a he you are of opinion that an efficient substitute can be 
ound. 

“TIt is probable that the reason why the schedule of pro- 
tected occupations is not wider is that in some exceptional 
cases it has been found possible for the work in these occupa- 
tions to be carried out by men over age, or wholly or in 
part by female labour. This justifies the exclusion from pro- 
tection of the male employés as a class, even though it be 
found necessary in nearly every case to protect such employés 
as individuals, as groups of individuals, or according to 
locality. Some of our members have refrained from claiming 
substitutes for men who should be protected although not 
coming under the White List, on the grounds that they are 
sure efficient substitutes cannot be found. In my opinion 
column (p) should be filled in in every case where the work 
of a man is necessary and it is not clear that means will be 
forthcoming for the carrying out of that work in the event, 
however remote, of that man being called up. I consider that 
it is better to claim even the im ible than to have no 
claim outstanding. In the event of the man in question not 
being protected or substituted the alternative is then for the 
man to ‘remain at work, although unprotected.” 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


UNION OF SOUTH AFRICA.—In the Budget speech which 


was delivered in the Union Parliament on March 30th, it 


was stated that the Customs duties for the year 1917-18 re- 


main unchanged. i . 
A recent decision by the Commissioner of Customs places 


the rate of Customs duty on electric starters for motor cars 
as follows: 


Rate of duty. Rebate for U.K. 
and reciprocating 
Colonies. 
Chains NM p.c. ad val. 3 p.c. ad val. 


Adjusters and parts 3 p.c. ad val. Whole duty. 


SWEDEN.—The exportation of the following, among other 
articles, has been prohibited as from the dates mentioned :— 

March 18th: Accumulator plates, and wooden boxes for 
accumulators, lined with lead; insulating tubes—steel 
armoured tubes and other kinds, and bends for conduits, also 
boxes for insulating pipes. March 3lst: *Copper and alloys 
thereof with zine, tin, or other non-precious metal, also 
aluminium and nickel, &e.; electrical machines—such as 
generators, motors, converters, -transformers, and damping- 
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coils, also stators, rotors, current collectors, magnet coils, 
brush holders, and armature coils exported separately—pro- 
vided that they are composed mainly of materials (other than 
iron) of whick the exportation is prohibited; *zinc, unmanu- 
factured, and manufactures of zinc. 


* Extension of existing prohibitions. 


NETHERLANDS.—The exportation of metals (except iron 
and steel) in any form has been prohibited as from April 10th. 

By a recent decision the Customs duty on electric blowing 
machines for organs bas been determined at 5 per cent. ad 
val. The value to be declared, for Customs purposes, o 
transformers (dutiable at 5 per cent. ad val.) should include 
the value of the quantity of oil contained in the transformers. 
This oil need not then be declayed and subjected to duty 
separately. 


ITALY.—A Royal Decree was published in the Official 
Gazette of April 4th prohibiting the importation of all foreign 
goods with the exception of (a) goods for account of the State ; 
and (b) foodstuffs and raw materials for industries—to be 
designated by decree of the Minister of Finance. Provision 
is made for the issue of licences in respect of foods affected 
by the prohibition. The Royal Decree was to take effect on 
April 19th, i.e., the day following that upon which the 
Ministerial Decree referred to in (b) was published officially. 


SWITZERLAND.—A Federal Decree, dated March 28th, 
fixed April lst as the date of coming into force of the new 
statistical tax on goods passing over the Swiss Customs fron- 
tier—see the ELECTRICAL Review of March 16th. 


UNITED STATES OF AMERICA.—The Supreme Court of 
the United States gave a decision on March 6th the effect of 
which is to annul the ‘'5 per cent. rebate” clause of the 
United States Tariff Act of 1913, under which a discount of 
5 per cent. of all duties imposed by the Act was to be 
allowed on such goods as were imported in vessels admitted to 
registration under the laws of the United States. The Court 
held the clause to be inoperative becatise it conflicts with 
existing treaties. 


AMERICAN WEST INDIA ISLANDS.—An Act of Con- 
gress, dated March 3rd, provides for a temporary govern- 
ment for the West India Islands recently acquired by the 
United States from Denmark. Section 4 of the Act states 
that, until otherwise provided, all laws ‘now imposing taxes 
in these Islands, including the Customs laws and regula- 
tions, shall in as far as compatible with the changed sove- 
reignty, and not otherwise provided in the Act, continue in 
force and effect except that articles of United States growth, 
product, or manufacture shall be admitted free of duty. 


PERU.—According to the official Peruano, an additional 
duty of 2 per cent. will be levied on all merchandise im- 
ported through the Custom House at Pisco, with the excep- 


tion of imports in transit to the interior. The proceeds from .- l 


this duty are to be devoted to the installation of new water 
supply and sewerage systems for Ica, Pisco, and“ Chincha 
Alta. The duty will continue to be levied until the comple- 
tion of the project. 


TERRITORY KNOWN AS “GERMAN EAST AFRICA.” 
—It has been officially announced at Mombasa that until it 
is possible for the Administration in the territory known as 
“German East Africa ” to establish its own Customs stations 
at Lake ports, all duties, &c., on goods imported from, or 
exported to Bukoba and Muanza (the only ports now 
opened) through the port of Kisumu, must be paid at Kisumu. 
On presentation of drawback specifications showing marks, 
numbers, description, and contents of packages exported to 
“German East Africa,” and the number of the East Africa 
import entry on which the import duty has been paid, such 
specifications being duly certified as to the actual landing at- 
Bukoba or Muanza of the goods covered by them, and after 
payment of the ‘‘German East African” import duty, re- 
fund of East Africa import duty will be granted. No draw- 
back of duty will be allowed on goods from open stocks. 

All duties on goods consigned under the regulations by the 
Voi-Military Railway must be paid at Mombasa, refund of 
East African import duty being payable at Mombasa only. 

Further official announcements notify that the ports of 
Bagamovo and Pangani have been opened as Customs sta- 
tions. Hitherto these ports have been open for coastwise 


traffic only, no direct foreign trade being allowed (see the 


Review for March 16th). ` 
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NEW PATENTS APPLIED FOR, 1917. 
. (NOT YET PUBLISHED). 
Compiled expressly for this journal *hy Messks. W. P. THompsoxn & Co., 


Electrical Patent Agents, 265, High Holbdérn, London, W.C., and at 
Liverpool and Bradford. 


6,053. *“ Working signals, &c., by electric currents.” J. Jon & w J. 
Joux. April 30th. 

6.054. “ Intercommunication telephone systems.” J. W. Duscry & C. B. 
Kerstinc. April 30th. 


6,081. " Electric torches.” R. Fannows. April 30th. * 


6,094. Systems of electric motor control” Britisn THostsos-Hoosen. 
Co. (General Electric Co., U.S.A). April 30th. naa 
6,098. “Ignition magnetos."" E. C. R. Marks (Soc. Anon. des Etab- 


lissements L. Blériot). April 30th. , 
6,110. * Electric ignition apparatus for internal-c Vi i 3 
: apparatus -combus ar © 
A. ATHERTON. April 30th, eeu 
6,132. “ Electric cut-outs, leakage detectors, &e.” 
May lst. 
6,190. " Secondary batteries.” D. P. Barrery Co. & B. M. Drake. May lst 
6,164. “ Electrodes.” E. E. Grevie. Mav Ist. 
6,177. " Magnetically-controlled appar: d me i 
6,177, Magnetically pparatus and methods of id 
C. O. Bastian. Mav lst. ` p i SEES 
6,185. ‘* Combined clectric switch, plug ske wies." V 
i » plug, and socket devices, V. 
6,196. 
Reeves. 
6,216. 
May 2nd. 
6,255. " Controllers for electric motor circuits." 
FACTURING Co. (Igranice Electrice Co., U.S.A.) 
6,280. *“ Electric heating devices.” 
ral Electrice Co., U.S.A.) May 3rd. 


J. jons & W. J. Jom, 


Horr. 


“ Eleetric irons, &c." 
May 2nd. 

t ee z : : 
Spark plugs for internal-combustion engines.” 


CaBLe Accessories Co., P. W. Davis & F. Il. 
J. A. DE Visiss. 
CUTLER-HAMMER Maxu- 


May 2nd. 
Britis THomsos-Housron Co. (Gene- 


6,285. * Electric welding apparatus.” W : -JACK 
T me oa g app s . J. Menurrsy-Jacksoxn & T. E. 
6,287. “ Means for improving starting-torgue and simplifying starter of 


single-phase induction motors.” H. J. 
6,298. ‘Sparking plugs.” T.E 
1916.) SA ead l 


- . ( 
6,308. : Electromagnetic lock-out switch or contactor.” V. 
West & Co. May 3rd. 


M. W. 
May 3rd 


Fey & 
Ponsor. 


Woops. May 3rd. 
(France, June 26th, 


Breeze & A. 


6,309. * Electric motor-control ” sys A e 

6,309. Elec l systems. CUTLER-HAMMER MANUFACTURIN 

Co. (Igranic Electric Co., U.S.A). May 3rd. — 
6,320. * Electric heating apparatus.” A. F. Berry. May 3rd. 


6,34. " Cooling appliances for engines and dynamos.”’ 


May 4th, G. E. Brapstaw. 


ti,335. * Detector for wireless telegraphy. M. L. LANCASTER. May 4th. 
6,341. “ Receivers for wireless telegraphy." M. L. LANCASTER. May 4th. 
6,343. “ Electric switches." G. O. Donovan & W. Donovan. May 4th. 
6,344. “ Electrical apparatus for detecting, measuring, indicati 
f 7 p a ry ry ttn = 
ing deviation of borcholes.” H. Briccs. May 4th, j ra 
6,364. * Means for automatically recordin ils i : Bor 
A. E. Woops, May 4th. i A E eee 
6,383. “ Electro-medical apparatus.” E. E. Grevie. May 4th. 
6,399. “Insulation for switches. H. H. Berry. May 4th, 
6,437. “ Automatic micro-telephones."’ H. Symes. May Sth. (New Zea- 


land, June 26th, 1916.) ~ 


PUBLISHED SPECIFICATIONS. 


1916. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


245. Receivers FOR WIRELESS Signacs. Marconi'’s Wireless Telcgr; 
and G. M. Wright. January 6th, 1916. (102,821.) a le 
246. RECEIVERS FOR WIRELESS StcNnats. Marconi's Wireles : 
El Aa * oe -3e aVie Tess T 1 - 
and G. M. Wright. January 6th, 1916. (102,822.) i ia 
247. RECEIVERS FOR WIRELESS StoNats. Marconis Wireless Te hesr: : 
and G. M. Wright. January Gth, 1916. (102,823.) i eee et 


MAGNETIC SEPARATORS, 


484. Fried. Krupp Akt. Ges. G J 
- i ; : j 'S, rusonwerk. 
ary 66ih, 1915. (100.062.) 5 . 


Febru- 


enn DYNANO-ELECTRIC Macuses. G. Schroeder, February llth, 1916. 
3,376. MAGNETIC SEPARATORS. A. Davies and E. Allen & Co. March 7 
1916. (105,354.) REAN Alen A Cos. March ith; 


3,566. Proteciive DEVICE FOR ALTERNATING-CURRENT SYSTEMS. 
August 17th, 1916. (105,356.) 

3,603. MrTHODS OF AND MEANS FOR Ostatnine Hicn Vacva. British Thom- 
son-Houston Co. (General Electric Co., U.S.A.). March 10th, 1916, 

4,775. Carson BRUSHES FOR Dyximo-rcectkic Macwines. J. E. Grant and 
Morgan Crucible Co. March 3ist, 1916. (105,361.) i 


A. E. McColl. 


9,442. MEANS FOR CONNECTING Fi ECTRIC LINES, ESPECIALLY SUITABLE FOR USE 
IN TELEPHONY, Relay Automatic Telephone Co, & L. C. Bygrave. April 4th. 
1916. (Patent of addition not granted. Cognat: application, 14,029/16) 


(105 ,363.) 
4,983. FEcectRIcvty-CONTROLLED APPARATUS FOR INDICATING Ligtip Lrvets, 


AND THE Rise asb Fat. OF Gas-HOLDERS AND CONTENTS THEREOF.* L. W 
Bourne. April oth, 1916. (105,366.) 
5,014. Foo SIGNALS AND COURSE SOUNDERS FOR Vessms. D. Jones. April 


oth, 1916. (105,369.) j . 
5,054. MEANS FOR PROTECTING THE TGNITION APPARATUS OF INTERNAL-CONBUS- 
TION ENGINES. Sunbeam Motor Car Co. & L. Coatalen. April 6th, 1916. 
é 


(105,374.) 

5,002. METHODS OF AND MEANS FOR FLECTRIGALLY Bospine Ran-kaps. J. C. 
Lincoln. April Gth, 1916. (105,378.) 4 

5,194. AccuMULAIOK CELAS AND Simnar Vessers. C. C. Rattey. April Bih, 
1916. (105,385.) o , 

5,458. TELEPHONE RECEIVERS. Sov, Francaise Radio Electrique. December 
28th, 1914. 100,281.) 

5,477. Apparatus’ FOR DisrLaYING JLLUMINVIED PICTURES, ANNOUNCEMENTS. 


W. G. Rider. 
EARTHS FOR 
1105.411.) 
Switcues. L. G. Caunter. April 25th, 1916. (105,422.} 
6,476. VIBRAING MAKE-AND-BREAK DDEVICKS FOR USE IN ELECTRIC SIGNALLING. 
A. C. Brown. May oth, 1916. (105,432.) 

7,026. Means ror Locking Evectric Lamers in tutik HoLpers. J. R. Clay. 
May 17th, 1916. (105,440.) , i 
7,303. Suape Ho DERS FOR Artiricn. Licims. A. Hague. May 23rd, 1M6. 
(105,443.) ë 

7.9638, CONTROLLERS OR SWITCHES FOR 
F. J. Decker. June Sth, 1916. (105,453.) 
8.625, Distrmetors FoR HIGn-TENSION MAGNETOS. 
and G. S, Holland. June 19th, 1916. (105,462.) 
10,184. INSULATING SLEEVES FOR ELECTRICAL TRANSFORMERS. 
E. October 20th, 1915.  (101,861.) 


OR OTHER MATIER, 
5.521. TUBULAR 
April 14th, 1916. 
5,933. ELectkicu. 


April 13th, 1916. (105,410.) 


ELECTRICAL CONDUCTORS. K. W. Hedges. 


ELECTRIC MOTORS AND THE LIKE- 
Morgan Crucible Co. 
Haciely'et Cia 


Nov- 


16,145. ELECTRIC CONTACT-BREAKERS OR ÍNTERRULTERS. G. F. Cooke. 
ember 10th, 1916. (105,519.) 
17,539. Evectrie Conpensers. G. Giles, December 9th, 1315. (102,619.) 


(105,350 >. 
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CO-OPERATION IN THE ELECTRIC 
VEHICLE BUSINESS. 


Last month a mecting of the leading manufacturers of 
electric vehicles in the United States was held in New 
York, at the instigation of the Electric Vehicle Section of 
the N.E.L.A., with a view to arriving at some definite 
co-operative action with the central-station interests, in 
order to assist the electric vehicle movement in the States. 
Four papers were read, dealing generally with the problem 
of marketing the electric vehicle, and a resolution was 
submitted, and unanimously approved, which will be 


presented for further action to the Council of the N.E.L.A 


As this resolution is of considerable interest to central-’ 
station managers in this country, we briefly summarise its 
contents on another page. Essentially it is a proposal to 
finance an educational and organising campaign throughout 
the country, and for the vehicle manufacturers and central 
stations Jointly to subscribe to the expense ; It also em- 
braces the preparation of a pamphlet for distribution to 
central stations which will contain such information as will 
facilitate the introduction of. electric-vehicle business. 

The success which has attended the efforts of our 
American friends to promote the popularity of the elec- 
tric vehicle up to the present has been so pronounced, 
that we are liable to overlook the immense territory 
which is still awaiting development in the States; ap- 
parently consideration of this, coupled with the possibility 
of expanding the electric vehicle business in existing 
markets, has led to the movement for closer co-operation by 
all concerned. 

We, in this country, have good reason for being satisfied 
with the progress of our own electric vehicle movement 
despite the difficulties introduced by the war; with well 
over 900 vehicles and a large number of industrial battery 
trucks in use, and battery charging arrangements provided 
over an extensive area—as shown in the map published in 
our issue of April 6th last—the nucleus of an imposing 
businesspafter the war has been formed, though we, too, can 
profitably look round with a view to taking the necessary 
steps to reap the fullest possible benefit from the prelimi- 
nary work already accomplished. 

At the present time we have an Electric Vehicle Com- 
mittee representative of, in addition to the municipal 
electrical fraternity, through whose foresight it was formed, 
some 17 other bodies, all more or less (and some apparently 
but very slightly) interested in the future of electric 
vehicle work, and comprising 30 members; we have also 
some 180 supply authorities who officially cater for the 
charging of electric-vehicle: batteries, together with a few 
garages which undertake similar work. 

We have also the increasing goodwill represented by 
public appreciation of the merits of the electric vehicle, 
which should, in the ordinary course of events, lead to a 
On the other 
hand, it is pertinent to ask whether, in the event of greatly 
increased business arising, our electric vehicle manufac- 
turing resources are likely to be in any way adequate to 
meet the requirements on a price and time-of-delivery 
basis. 

British electric vehicle makers are few in number— 
say half-a-dozen at most ; and while this number of factories 
organised for the produc tion on a large scale of standard 
vehicles would probably be the best commercial solution of 
the vehicle supply problem, there is no present indication 
of such conditions, and, so far as one can see, no probability 
of the home manufacturer meeting the situation. 

And failing him, we shall presumably have recourse to 
imported American vehicles as in the past, if they are pro- 
curable and if our fiscal arrangements allow of their im- 
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portation at a price which will compete with the home-grown 
petrol variety, which is at least a matter for speculation. 
The American manufacturers may themselves be too fully 
occupied at home on the resumption of normal business, 
and even before that time if a considerable commandcering 
of petrol vehicles takes place, while even if it were possible 
as an alternative for them to organise factories here after 
the war, despite their proverbial hustle, their products 
might arrive somewhat late in the day. 

Then, again, given a considerable increase of vehicle 
users we shall inevitably be up against the garage and 
charging questions, which more or less hang together, and 
may become acute in the more rapidly developed areas. 

This is a branch of the vehicle movement which, so far, 
appears to have yielded nothing to the enticement of pros- 
pective business, though it is obvious that electric vehicles 
without adequate public charging and repair facilities will 
be at a discount for many possible users. No doubt the 


Electric Vehicle Committee is fully alive to these matters, | 


though the actual position of affairs is by no means clear, 
and it may be that representation on the Committee does 
not necessarily imply co-operation in its work, where 
influential rival interests are threatened. | 


By the adoption of the resolution 
introducing the system of voting by 
proxy, last week, the Institution of Elec- 
trical Engineers marked the proximate completion of 
another long stage in its progress towards increased efficiency 
and usefulness. The need for some means by which the 
provincial members could participate directly in the decision 
of important questions without attending general mectings 
in person has long been keenly felt, and became particularly 
conspicuous when the new Articles of Association were 
brought forward in 1911 ; in our issue of December sth of 
that year we suggested that some form of postal referendum 
was desirable, but nothing was done in that direction beyond 
providing for the election of Council by postal ballot. 
However, the lively discussions which took place last vear 
over the expulsion ef alien enemies from membership of the 
Institution brought the matter to a head, and the Council 
wisely decided to take the necessary steps towards removing 
the disability under which the vast majority of the members 
laboured. 

That a meeting of a few score of members should be 
charged with the responsibility of interpreting the wishes 
of some thousands of absent members was obvionsly a 
highly anomalous condition, and the system was Hable not 
only to eror but also to abuse. As Mr. LI B. Atkinson 
remarked in the discussion last week, up to the very last 
moment a determined and coherent group of 100 members 
could live prevented the expulsion of alien enemies in 
defiance even of the expressed desire of the overwhelming 
majority. Mr. J. S. Highfield suggested that the Council, 
having been elected by the members, ought to be charged 
with the whole responsibility of deciding such questions, We 
believe, however, that the Council as a whole has no desire 
to undertake this burden. The tendency of the age is 
emphatically away from autocracy and towards democracy ; 
elected representatives are expected not so much to act on 
their own discretion as to voice the desires of their con- 
stituents, and in the case of so widely dispersed a member- 
ship as that of the Institution it is obviously very difficult 
for the members of Council to keep themselves by their 
own efforts in close touch with the feeling of the general 
body of members, Hence some method of appealing 
directly to each member was necessary. While the Council 
favoured the postal vote as the most satisfactory system, it 
was Constrained by the provisions of the Companies Act to 
be content with voting by proxy ; we strongly sympathise 
with the views of those members who advocated the former, 
but in view of the statutory conditions there was no choice, 
and we believe the meeting acted wisely in accepting the 
proxy system, which had already been cordially approved of 
by the Local Sections, in spite of its inherent disadvantages. 
In future the members, wherever they may be domiciled, 
will have the satisfaction of taking an active part in 
deciding all important questions of general policy, 


The J.E.E. 
Articles. 


ELECTRIC VEHICLE NOTES. 


A RESOLUTION recently passed by the American manu- 
facturers of electric vehicles, and referred to in our leader, 
embraces a proposal for co-operation between the central- 
station interests, electrical vehicle, battery, and accessory 
manufacturers for the development of the  electsic-vebicle 
business in the States, À 

Tt sets forth that whereas a meeting of the N E.L.A. 
central-station interests, in February last, expressed its 
confidence in the future of the electric vehicle movement, 
the manufacturers recommend that a combined fund be 
raised to defray the expenses of a competent man, operating 
under N.E.L.A. headquarters, to visit central statione 
throughout the country, and secnre their support for the 
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ENERGY CONSUMPTION RECORD PER RATED TouN-MILE, 
HARTFORD E.L. Co.'s ELECTRIC VEHICLE DEPARTMENT. 


electric vehicle movement, and to inaugurate — electric 
vehicle bureaus. The man would represent both the 
central-station and manufacturers’ interests, and his 
expenses are estimated not to exceed $20,000 a year, towards 
which the manufacturers would contribute 75 per cent. and 
the stations the remainder, through the N.E.L.A. 

It is considered that the arrangement should be for two 
years, in order to give the plana thorough trial. It is 
further recommended that a booklet be prepared for distri- 
bution to central stations, dealing with methods of develop- 
ment Wow employed, plans for establishing electric vehicle 
bureaus, ndvertisements for local use, information as to 
charging apparatus with suggestions as to supplying outfits 
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VEHICLE DEPARTMENT. 


to public and private garages on deferred payment, also as 
to local co-operation with dealers, amd as to emergency 
charging at sub-stations. Other recommendations relate to 
the creation of electrie vehicle departments ; the charting 
of towns, showing the situation of charging stations: 
information as to battery exchange methods, and the adoption 
of uniform methods by garage men; 
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It is also recommended that the central stations be made 
familiar with the value of electric vehicle charging as an 
off-peak, long-hour, low-demand department of their busi- 
ness, With a view to rate revision. r 

A recent issue of the Electrical World contained an 
interesting article on the well-known battery , exchange 
system of the Hartford Electric Light Co. (U.S.A.). 
The incentive to establish the system arose from the 
apathy of local dealers in promoting electric vehitle 
business; it consists in the customer purchasing from 
the company a truck without a battery, which latter 
is supplied by the company fully charged in return-for a 
flat sum for service plus an amount for operation deter- 
- mined on the mileage and size of the truck. 

From two to two and one-half minutes are usually 
required to exchange a battery at the station, which is less 
nee time required to replenish the petrol in a petrol 
truck. 

The batteries are charged during off-peak hours, and the 
“exchanging ” peaks occur between 6.45 and 8.30 a.m.. 
und round about noon. l 

It has been found that 1:4 batteries are needed per car, 
and 88 commercial trucks of various sizes are now operating 
under this scheme. l 

In addition to the company’s own exchange station, which 
is part of a sub-station, the service includes a garage owned 
by the Commercial Electric Garage Co., with whom an 
arrangement has been come to for garaging cars, repairs, 
1e-charging, &c., from 11 pm. to 7 a.m. 

The garage company owns the building, but all the elec- 
trical equipment is owned and operated by the electric light 
company, whose employés undertake the repair work at night. 

Rates are divided into two classes, for cars merely 
exchanging batteries and for cars in which the batteries are 
charged in the truck at night, and the truck garaged by the 
Commercial Co.—the latter class of charge being lower, on 
the principle that a smaller number of batteries are required. 

Efforts are being made by the Electric Light Co. to 
introduce a mechanical maintenance contract system, under 
which, in the event of the customer paying more than the, 
actual repair cost, 60 per cent. is returned to him, 20 per 
cent. going to the Electric Light Co., and, if the owner 
approves, 20 per cent. to the truck driver as a bonus; on 
the other hand, if repair costs exceed the contract rate, the 
customer agrees to refund 50 per cent. 

Only 15 of the 88 trucks are maintained on this plan, 
most owners believing that they can do better by under- 
taking maintenance themselves. Since the battery exchange 
system was stated in June, 1912, and to the end of January, 
1917, the total mileage has been over 2 millions. 

The average mileage per car per month has been 678 
(varying from 309 to 810). 

The total energy consumption to the end of January last 
was 2,252,162 .KW.-hours, averaging 1:12 Kw.-hours per 
car-mile, with a-‘maximum in the winter months (February, 
1916, 1°9 Kw.-honrs). Ordinarily the rated ton-mile 
consumes about 1°3 Kw.-hours, 

The energy used is measured by wattmeters, and includes 
all losses incurred in transformation and stepping down. 

The Edison batteries used in the -exchange service at the 
end of the first 4} years represented 6,936 cells, and their 
service was equivalent to 226,812 cell; months. Only 
225 cells were returned for repairs, 51 being on account. of 
leaks or broken seams, and the rest for other causes, such 
as failure to charge up or broken terminals. Our con- 
temporary says that, in spite of high first cost, electric 
Vehicles have proved economical, and goes on to suggest 
that they would sell more rapidly if excess cost over that 
of the petrol vehicle could be distributed as an operating 
cost—which the battery service does in part. | 

The largest electric vehicle garage in this country, which, 
curiously enough, is run by the Hertford Street Motor Co., 
in London, houses 120 vehicles, and an important feature 
of its organisation is the “ battery interchange system,” in 
regard to which we must refer readers to the interesting 
article in our issue of January 19th last, by Mr. R. 
Borlase Matthews. The methods adopted by this concern, 
as a result of 15 years’ experience, might well serve as a 
basis for the electric garages which will of necessity be 
«stablished in the near future. 


‘In conclusion, it may be of some interest to -draw 
attention to the recent decision of the Appeal Court, 
mentioned in our last issue, under which Mr. Elieson’s 
little electrically-propelled chair falls within the definition 
of a “ light locomotive,” necessitating both registration and 
the obtaining of a driver's licence. 

Those who have seen the. Elieson chair will realise the 
incongruity of the legal view, which, moreover, threatens to 
destroy a promising trade development in its initial stages, 
as welt as to deprive our seaside and other health resorts of 
an additional means of recreation. 


HUSTLING AND TEAM WORK. 
By “TRAMP ROYAL." 


As the liner enters New York harbour, the Englishman 
who crosses the Atlantic for the first time receives a gentle 
awakening from his dream of a hustling America. The 
slow, deliberate manuer of examining him and his Customs 
declaration papers becomes quite irritating: Ponderous 
ferry boats, ploughing the harbour waters in all directions 
and hooting continuously, give him the impression of some- 
thing old-fashioned, of the nature of sluggish amphibians. 
Even the “ L”-Road and “ Underground” only appear 
calmly active, rather than hustling. A series of annoying 
delays will make themselves felt until the new arrival has 
learnt something of the methods of our Yankee cousins. 
There will grow up within him, in the early days, contempt 
for the “ich ka bibble ” attitude of the American, together 
with his boasts of ‘getting a move on.” 

The fact is, when an American speaks of “ hustling,” he 
has a different conception from the Englishman as to the 
meaning of the word. As an interesting comparison, I 
should like to give Just two experiences. 

When I arrived in the States for the first-time, some 15 
years ago, I spent three days of office hours doing an 
English hustle along the length, and across from east to 
west, of Manhattan Island, in a weary, but interesting, 
search fer work. I interviewed managers and others at 
their dens in avenues, and in streets numbered from units 
to hundreds, and also outside amidst the upheaval of 
Broadway, which was having its bowels rearranged by 
means of noisy engines, banging rock drills, and energetic - 
blasting charges. Eventually I found reste and quiet in a 
drawing office, where I could recuperate from the expendi- 
ture of three weeks’ energy in three days, and I felt very 
satisfied with the fruits of my hustle. 

The other experience was learnt some two years ago. A 
relative of mine, who had got the lay of American methods, 
oémpleted some work at the San Francisco Exposition. © He 
went to his “digs,” and slept in peace. Next morning, he 
sat at ease in his room, Keeping the telephone at his side in 
constant employment. By lunch time he had fixed up 
work for 8 a.m. next day, and then strolled round to my 
bungalow. 

To the American, the latter modus operandi is hustling, 
but to us it is laziness. We English seem to insist upon 
the difficult way of going about things; short, simple 
methods of working and learning impress us as being quite 
immoral. Yet we talk of efficiency, and believe ‘ motion 
study ” worth adopting. 

In an office building, not so very far from Westminster 
Abbey, I was once told that my legs were young enough to 
climb the stairs instead of occupying space in one of the 
four lifts. Yet in America I know fellows who have been 
fined for using the stairs instead of.the “ elevator,” and. 
thus wasting energy which the firm was buying. Strenu- 
ousness galls for extra effort, while efficiency means the 
conservation of human energy. 

I am not endeavouring to prove here that the methods of 
our cousins across the pond are superior to ours, because I 
am not convinced that they are; but upon the issue of 
efficiency and team work [ am sure they score. Why, team 
avork is almost nnknown over here, and yet most engincers 
were sportsmen in>their, early days}( As Iwas a football 
plaver, T will now go to the foothall field for my analogy. 
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A man can get a considerable amount of exercise by hustling 
around the field from side to side in a futile attempt to 
keep to the ball. But that’s not football. 

I can close my eyes and see my old favourites of Aston 
Villa coming up the field with the ball. Centre passes to 
outside right, two opponents are negotiated, and the ball is 
dribbling in front of the inside left ; then over it swings to 
the inside right, and next second it is on the toe of the 
centre forward, and then—yes, goal! That’s team work. 


Every man in the place best suited to him, awaiting his turn, . 


with energy in reserve and the interests of the whole team 
predominating over selfishness. 

That is team work in sport; in industry it is just the 
sume ; and I have met it in America in the office and in 
the field. Every man at ease, but turning out his portion 
of work quickly and correctly. American industry is a big 
thing, and this esprit de corps is not met with everywhere, 
but it is growing. : | 

All this sounds as though one man is to be capable of 
only one job ; but it must be recognised that, as a captain 
may find it necessary to change tħe-position of a man 
during a match, so a captain of industry may find it to 
advantage to vary a man’s employment; and the man 
should be equal to.the occasion. i 

We are learning many things during this war, and not 
least are those concerning etliciency—viz., that hurried 
action is not a substitute for speed of action ; that speed 
and dexterity are based on habit, and that, in accordance 
with the Law of Diminishing Returns, long hours and 
overtime defeat their own object. While one cubic yard 
per hour of excavation in a certain soil may be effi- 
cient, to increase the amount to three cubic yards is 
strenuous, because, after an hour or so, the worker is 
exhausted. 


Who of my readers has not experienced waste of time in 


rectifying errors, such as in bedplate drillings, cable box — 


- borings, steel structural work misfits, or the like, caused 
through rush work in the drawing office or workshop ? 
— System and time-saving devices are the safest roads to 
Bpeeding-up. ‘‘-Haste makes waste.” 


DETETA E 


SOME NOTES ON ELECTRIC FIRES. 


_ By G. W. STUBBINGS. 


ee ee 


ELECTRIC fires have formed the subject of a number of 
articles in the technical Press from time to time.. The 
so-called efficiency of the radiator type has been con- 
trasted with that of the convector, without, as far as 
can be discovered, any definition of efficiency having been 
formulated. The statement that, in a sense, all electric 
heaters have 100 per cent. efficiency, in that all the 
electrical energy absorbed is ultimately converted into 
heat, has been frequently referred to, sometimes with the 
apparent idea that it settled the question once for all, and 
by other writers with some degree of suspicion, as if it were 
only theoretically, and not practically and actually, true. 
It seems desirable, therefore, that a closer inquiry should 
be made as to the way in which a heater of the radiator 
type is of superior efficacy to that of the convector, and 
pee what constitutes this superiority of the one over the 
other. j i 

It may first be useful to interpret the statement that all 
electric heaters have 100 per cent. thermal efficiency. It 
should be noted that, although it is stated that all the 
electrical energy is converted to heat, no mention is made of 
temperature. The following is a practical illustration :— 
Suppose two heaters—one a radiator and the other a con- 
vector designed to be maintained at a temperature of 
10° C. above the surrounding atmosphere—be placed each 
in a room of the same size and shape, and at the same 
temperature, having walls of the same material, and both 
being hermetically sealed; the 100 per cent. efficiency 
principle states that, if the two heaters absorb egual 
amounts of electrical energy in equal times, the tempera- 

‘ire rise in the two rooms will be equal. This is 


accurately true, and, moreover, the temperature rise of the 
air of any room will be approximately the same whether it 
be warmed, by either of the two heaters in question, provided 
conditions of ventilation be the same. [t is, however, quite 
obvious that the convector, being at an excess temperature 
of -only 10° C., would be a most unsatisfactory heater for 
an ordinary sitting room, although such a device might be 
suitable, or even essential, in a drying chamber for some 
special process. 

The above considerations lead to the conclusion that the 
practical efficacy of an electric fire has very little to do 
with its thermal efficiency, and that the statement that all 
electric heaters have 100 per cent. efficiency is irrelevant. 
There is obviously another factor to be considered. The 
function of the ordinary fire is to warm the person sitting 
or standing near to it, and its practical efficacy will he 
estimated by the ordinary person by the purely physic!ogical 
effect of comfort and warmth, and not by a careful inspection 
of a delicate thermometer hung in the room. 

A person, or, indeed, any body, can be warmed in two 
ways. > First, by contact with a hot body, and, secondly. 
by the absorption of radiant energy. The first method is 
obviously unsuitable to the human person except by 
contact with warm air, when the process will be slow, 
unless the temperature of the air be fairly high. To 
maintain a high air temperature in an ordinary room in 
which proper provision is made for ventilation would be 
a very costly matter bv electrical means. The second 
method is independent of the temperature of the air, as 
radiant energy—which, it should be remembered.“is not 
heat—can pass freely through air without appreciably 
raising its temperature, and the process can be made as rapid 
as desired by increasing the absorption. These two con- 
siderations can be illustrated by the following examples :— 
It is a well-known fact that the sun can warm the human 
person in the winter to such an extent as to make a heavy 
overcoat uncomfortable, notwithstanding that the tempera- 
ture of the air may be in the neighbourhood of 0°C. 
Again, a person coming from a very cold atmosphere, and 
din a thoroughly chilled condition, would, by remaining in a 
room at a temperature of 17° C., in time get warm, but. 
would greatly miss the genial glow and ample radiation of 
a coal fire. 

It, therefore, appears that the time element enters into. 
the consideration of what constitutes the practical efficiency 
of an electric fire, and such efficiency could be roughly 
described as depending upon the time-taken for a person 
coming throughly chilled from a cold atmosphere, to get 
comfortably warm by standing at a given distance from it. 
As has been pointed out, the process of warming by contact 
with slightly heated air is very slow. Cold people coming 
into a room choose a seat by the fire, and, when thoruughly 
warm, usually change to one further away from it. The 
type of electric fire that will satisfy the condition of rapidly 


‚warming a cold person will obviously be one of the radiator 


class, the radiant energy from which may- be rapidly 
absorbed by the cold person and converted into heat. The 
radiation from the convector at an excess temperature of 
10° C., referred to above, would be negligible, notwith- 
standing its 100 per cent. efficiency, and perfect suitability 
for some special purpose. : 


It is also clear that an electric fire with exposed elements 


will give the greatest radiation. The old-fashioned lamp 
radiator, although primarily producing a large percentage of 
radiation, had an appreciable proportion of such radiation 
absorbed in the glass of the lamps, and converted into heat. 
A thoroughly efficacious radiator will, moreover, be as light 
as possible, for a bulky device, which is maintained at 3 
moderately high temperature, is partly. a convector, and 
therefore loses in practical efficiency. In fine, it should be 
remembered that all the electrical energy that reappears 
directly as heat at a fairly low temperature is not usefully 
employed, as such heat can only be communicated to cold 
persons by convection and contact. 

The above notes, while not being so rigorously reasoned 
as to be worthy of being called scientific, yet may. it is 
hoped, assist in giving a rational explanation to what has 
always been known to, and appreciated by, practical men— 
the vast difference, in (the practical cetficiencies of electric 
heaters of the radiator and convVector types. 
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FACTORY REPAIRS AND RENEWALS IN 
: WAR TIME. 


[FROM A LEGAL CONTRIBUTOR. | 


WuaT is the present position of those who are under 
covenant to repair factory and other premises which they 
hold on lease ? 

This is a question which must of necessity give some 
anxiety to tenants who desire to carry out their legal 
obligations. No doubt many landlords are ready and 
willing to make due allowance for the difficulties of the 
times, but others may not be so complacent. The matter, 
too, must sometimes be regarded from the landlord’s point 
of view. Some tenants are in possession under agreements 
enterel into before the war. They are paying rent at 
pre-war rates, and by no possibility can the landlord 
increase the rent ; yet he must pay his income-tax at war 
rates. It is notorious that, owing to necessary stagnation 
in the building trade, house property has materially 
increased in value. Must the landlord stand aside while 
the tenant, who is paying a low rent, is allowing the 
premises to go to rack and rnin—pleading, as an excuse, 
lack of labour and expense of materials ? 7 

As the war goes on the cost of labour, and therefore the 
cost of repairs and renewals, will in all probability increase. 
The tenant, therefore, who is subject to a repairing 
covenant may do well to obey the homely maxim that “ a 
stitch in time saves nine.” 

Repairing covenants, of course, vary considerably. Some 
are much more onerous than others. It is proposed to 
discuss the average covenant. 

Take the case of a mill or factory which, when let 10 
years ago for a period of 14 years, had already been built 
50 years. Assume that the tenant was put under covenant 
to “ well and substantially repair, paint, glaze, cleanse, and 
keep in thorough repair and good condition all the said 
premises thereby dismissed,” and so yield them up at the 
end of the term. This mass of legal verbiage comes to 


this. The tenant must repair the premises. What does — 


the word “repair ” really mean ? 


It is plain, at the outset, that before considering the | 


amount of repair which the tenant must effect, the standard 
of excellence must be ascertained. It is one thing to keep 
a brand new building in repair; it is another to repair 
premises which have been in existence 50 years. Time and 
the elements have operated upon all the perishable parts of 
the structure. Every particle of wood may have become 
rotten. Must the tenant replace every joist and every floor, 
and so—in effect, give the landlord a new building ? 

One rule has been firmly established—namely, that where 
a house as a whole, or the subject matter of the covenant as 
a whole, has by lapse of time fallen into such a condition 
that it is necessary to rebuild it, the covenant to repair does 
not apply. | 
l To take a fanciful illustration : Oliver Wendell Holmes, 
in his poem called “The One-Hoss Shay,” describes how a 
certain vicar, in building a shay, decided to so construct it 
that no one part should perish before another. All the 
wearing parts were so proportioned that the whole erection 
should come to an end at once. In the result, having been 
driven in fine weather and wet by the vicar and his descen- 
dants through certain centuries, the shay suddenly col- 
lapsed in a heap on the road. It ceased all at once to exist 
as a sbay. Had its then owner been under covenant to 
repair it, he would not (according to the above principle) 
have been bound to rebuild it. So in the case of a house 
or factory—if, say, the whole interior woodwork, after the 
lapse of time, were to suddenly collapse, so as to leave 
nothing but the four external walls standing, the house 
could not be said to exist as a house, and the tenant would 
not be liable to rebuild. Similarly, if all the walls were to 
suddenly collapse, so as to leave nothing but a heap of 
ruins, the liability of the tenant would be at an end. 

But short of giving the landlord a new house, the tenant 
must repair and renew individual parts which give out 
owing to the lapse of time—it being a question of degree 
whether the failure is so extensive as to really necessitate a 
complete rebuilding. 


from his obligation. 


- that she is a vessel of ber class and new. 


The law was laid down very clearly by the Court of 
Appeal in Lurcott r. Wakeley, & Wheeler (1911) 1 K.B. 
905. There a wall forming part of a house 200 years old 
became so dangerous, that it was pulled down in compliance 
with an order of the London County Council. It was taken 
down and rebuilt in accordance with modern requirements. 
The condition was cansed by old age, and the wall could 
not have been repaired without rebuilding it. The tenant 
contended (1) that he was not bound to give the, landlord 
anew wall: (2) that the damage having been occasioned by 
the age of the premises, he was not liable. The Court held 
him liable. l 

The Master of the Rolls said :—“ Given an old house 
which in the course of the term, though still a habitable 
house, is rendered worse hy nære lapse of time and the 
effects of wind and weather, then the loss falls on the land- 
lord. [But] (at page 914) if a tenant under a 
repairing lease finds that a floor has become so rotten that it 
cannot be patched up; that it is in such a condition that 
itcannot bear the weight of human beings or of furniture upon 
it, can it be said that the tenant is exempt from the liability 
of replacing that floor, and repairing it in the only way in 
which it can be repaired, in order to make the house 
habitable, merely because the state of the floor is due to 
time and the elements? I am unable to follow the argu- 
ment... In such a case it is the duty of the tenant, 
if he cannot patch up the floor so as to-make it a floor, to 
replace that which is no longer a floor by something which 
is a floor.” 

Lord Justice Fletcher Moulton said (at page 916) : 
“ We must bear in mind that, while the age and nature of 


the building can qualify the meaning of the covenant [to 


keep in good condition], they can never relieve the lessee 
If he chooses to undertake to keep in 
good condition an old house he is bound to do it, whatever 
be the means necessary for him to employ in so doing.” 
He emphasised the fact that the covenant extended not only 
to repair but to keeping in good condition, and said :— 
‘“ Suppose the case of a ship. A man who covenants to 
keep the Mauretania in good condition must, of course, 
keep her in the perfection of condition by reason of the fact 
Suppose a man 
covenants for a year to keep in good condition a tramp that 
has been at sea for 15 years, he must perform the covenant 
Just as much as the man who covenanted to keep the 
Mauretania in good condition. But the keeping in good 
condition in the second case will mean something very 
different from that which it meant in the former case ; it 
will mean in good condition fora vessel of that age and 
nature.” 

Applying these principles, the following propositions may 
be advanced :— i 

1. If a floor gives out it must be replaced. 

2.‘If the window frames become so rotten that they will 
no longer hold panes of glass, they must be replaced ; but 
if the frames were originally of deal, the tenant need not 
replace them with oak. 

3. If an outside wall perishes through lack of pointing, 
&e., it must be rebuilt—if it cannot be repaired. 

Finally, it should be noted that if the tenant, in carrying 
out his repairs, gives the landlord the benefit of the methods 
of 1917 as against those of 20 years ago, that is the land- 
lord’s advantage. The tenant can make no claim upon 
him. For instance, if he were to build a pillar of reinforced 
concrete, instead of brick, he could not recover the extra 
cost. ; 

emee 


The German Electricity Supply Federation —The 
second general meeting took place recently in Berlin of the Federa- 
tion of Electricity Supply Undertakings, which was founded about 
a year ago to represent the economic interests of company-owned 
and other privately-owned supply works. It was reported that in 
the meantime the membership had increased. and now comprised 
all the works of any importance, the invested capital represented 
by the constituents being £126,000,000. Among the subjects dis- 
cussed was the question as to how to transfer to consumers the 
financial burden arising from the introduction of a tax on the sales 
of coal at the pit mouth, and the problem of charges for supply of 
energy. It was mentioned that production and working costs in 
general of supply works had advanced through/the war to such an 
extent that ways and means}pmust jhe devised for obtaifaye com- 
pensation. : 
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THE DETERMINATION OF THE SEQUENCE 
OF PHASES FROM WATTMETER 
READINGS. 


By DR. GISBERT KAPP. 


(Erom the Journal of the INSTITUTION OF ELECTRICAL ENGINEERS, 
Abstract.) 


THE so-called “two wattmeter method” of measuring the power 
flowing through a three-phase line may be used to determine the 
power factor according to the well-known formula 


cos $ = (1 + Djy A= r+) 


where » is the ratio between the two readings. This ratio has to 
be determined by dividing the smaller reading by the larger, and 
the power factor may then be read off from a chart such as is used’ 
in every test-room. The same chart may be used if the two readings 
are obtained by the well-known modification of the “two watt- 
meter method” where both readings are taken on the same 
wattmeter by using a change-over switch for the pressure circuit 
of the wattmeter. 

The chart tells ua what the power factor is. but nothing more. 
It does not tell us whether the current is leading or lagging. nor 
the sequence of phases. This can only be found if we know, not 
only the ratio of the two readinys, but also their signs as deter- 
mined by the sequence of phases. Before we can tell whether any 
particular power factor read off on the chart means a layving or a 
leading current. we must know the sequence in which the phases 
follow each other. 

By tracing back the circuit to the generator it is possible to 
interpret the chart reading as rewards the sign of the phase angle ; 
positive for a lagving and negative for a leading current. But it 
is not always convenient, and is frequently impossible. to trace the 
circuit back from the point where the power measurement is made 
to the generator. There may be a distance of miles between the 
two points, and there may.be various transformations within that 
distance. In such cases some other method purely local must be 
employed. 

The following method is quite practicable : it does not interfere 
with the power supply to the load, and the additional cost is 


Fie. 1. 


confined to the provision of a paper condenser of a few microfarads 
capacity. The arrangement of apparatus is shown in fig. 1. w is 
the wattmeter as ordinarily used, s is the change-over switch, also 
as ordinarily used, and K is a condenser which can be short- 
circuited by inserting the plug @. When the plug is inserted the 
sum of the wattmeter readings gives in the usual way the total 
power. If the plug is withdrawn, the condenser is in series with 
the pressure:coil of the wattmeter, and the current through this 
coil is slightly advanced. as compared with the usual test. The 
two readings will. therefore. be different from those obtained with 
the condenser short-circuited, and by analysing the two sets of 
readings it is possible to determine whether the sequence of phases 
is A—B—C or C—B—A, and also whether the current supplied to 
the load is lagging or leading. 

If P. and P, are the wattmeter readings when the switch is con- 
nected to C and B respectively, and P'e, P's the corresponding 
readings when the plug is withdrawn, the following table 
appl les :— 


_ 
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Readings taken in 

the usual way give P.>Ps . P >P. 
If readings taken | 

with condenser ig ; 

give Ll ssi P> P's P's >P, ' PCS P- P. > P’. 
Then sequence is... | A—B—C C--B—A A—B--C ' C—B—A 
And current .. , lags | leads leads | lagz 


SERENI a 


In using this table, care must be taken to insert the powers with 
their proper sign; thus if Ps is numerically smaller than P's, but 
the latter is negative whilst P, is positive, then P’, must be con- 
sidered to be smaller than P. 

The same table may~be used if the measurement is made by two 
wattmeters in the usual way. In this case the free terminals of 
the pressure coils must be connected through condenser and plug 
to the phase line labelled A, and the wattmeter must be inserted 
into the phase lines labelled B and c. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


ANNUAL GENERAL MEETING. 


Ox Thursday last week, at the Institution of Civil Engineers, 
the annual general meeting of the Institution of Electrical 
Engineers was held, the President, Mr. C. P. Sparks, in the 
chair. i 

At the outset, after announcing the result of the election 
of Council, the President proposed that a telegram of 
congratulation should be addressed to the American Institute 
of Electrical Engineers on the entry of the United States- 
into the war. In seconding the resolution, Mr. C. H. WORD- 
INGHAM, President-Elect, said that many industrial Americans 
had long wished to take part in the war, and these two great 
nations, after purging themselves of the foul cancer of Ger- 
man influence, might some day forin part of a great federa- 
tion. The proposal was unanimously agreed to. - 

Moving the adoption of the report, the PRESIDENT drew 
attention to the account of the doings of the Council and 
Committees, which were now set out for the information of 
the members. Students’ premiums had not been awarded 
during the past year, but were being accumulated so that at 
the end of the war those who were now on war service would 
be able to share in ethem. With regard to street lighting, 
it was impossible to arrive at a unanimous decision, but the 
majority report would be published in order to place valu- 
able data at the disposal of the members. 

Mr. C. H. WORDINGHAM seconded the adoption of the 
Report. which was agreed to nem. con. 

The Hon. Treasurer (Mr. J. E. KixessrtRry), in briefly pre- 
senting the Accounts, pointed out that the previous year’s 
results were printed in the margins of the pages, as suggested 
at the last annual meeting. The President congratulated the 
Institution on having attained the largest surplus on record. 
for which special thanks were due to the Finance Com- 
mittee and the Secretary, and the accounts were adopted 
unanimously. 

Votes of thanks were awarded to the Hon. Secretaries of 
Local Sections, the Hon. Treasurer, Solicitors, and Auditors. 

A special general meeting followed for the consideration 
of a resolution altering the Articles of Association, in order 
to enable members who were unable to be present at annual 
or special general meetings to record their votes by proxy, 
in accordance with the practice of limited companies. 

In moving the resolution, the PRESIDENT stated that the 
question arose out of the proceedings in connection with the 


, alien enemy members last vear. At the suggestion of tbe 


Manchester Local Section, a committee was appointed to con- 
sider the matter, and decided in favour of the proxy system. 
In order to safeguard its operation, when a controversial 
question was under discussion meetings would be held at 
local centres in advance, at which the matter would be fully 
explained to the members, so that they could decide how to 
make use of their proxies. Several suggestions for otber 
alterations of the Articles had been received, but the Presi- 
dent thought it would be better first to amend the`constitu- 
tion of the Society; his successor could then proceed with 
further alterations on the new basis. - 

Seconding the resolution, Mr. WORDINGHAM stated that he 
held the strongest possible views on the necessity of enabling 
all the members to express their opinions; it was absurd 
that a small meeting should make fundamental changes in 
their constitution. In future, any alterations in the Articles 
would be made by the whole body of Corporate Members. 

Mr. A. A. CAMPBELL SWINTON pointed out the differences 
between the Institution and limited companies, and expressed 
preference for voting by post, regarding the proxy system 
as a most dangerous suggestion. 

The PRESIDENT replied that while the Conmnnittee preferred 
the postal vote, it was not possible under the Companies Act 
to make that system effective; hence they had no option. but 
to adopt the proxy system, of which, he believed, the Local 
Sections fully approved. | 

Mr. J. S. HIGHFELD agreed with Mr. Campbell Swinton, 
holding that the proxy svstem was undignified, and that as 
every possible provision had been made for glecting a repre- 
sentative Council, the whole responsibility for decisions should 
be placed upon it. 

Further discussion followed, in which Mr. A. M. TAYLOR. 
me Lu. B. Atkinson, Mr. C. A. Baker, and other members 
took part. 

At the invitation of the President, Mr. J. H. CLOTHIER and 
Mr. R. A. CHATTOCK expressed the desire of the provincial 
members to take a more active part in the proceedings of 
the Institution, and to have the power of voting, though 
unable to be present.at general meetings. Mr. WorbDINGHAM 
and Mr. E. T. Wittrams further emphasised the necessity of 
complying with the earnest desire of the country memberé 
to secure a voice in the proceedings, and the resolution was 
carried by 28 votes to 4. 

A special general meeting will be held on June 14th, at 6 
pan.. at the temporary, offices) of) the Institution. to confirm 
the resolution. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of, new or improved 


derices and apparatus, which will be published if considered of 
sufficient interest. 


Electric Power in a Cotton Mill. 


The Dunlop Tyre Co. have erected a factory—the D.R. Cotton 
Mills—at Rochdale for the purpose of manufacturing their motor- 
tire fabric direct from the raw material, and have equipped it on 
the most up-to-date lines, with, of course electric power trans- 
mission. The works are divided into two sections, one making the 
yarn from the cotton, and the other manufacturing the fabric 
from the yarn: they occupy an area of 33,000 sq. yards, and are 
driven by Witton motors aggregating 2,500 H.P., while the lighting 


Fic. 1.—MOTOR CORRIDOR, SHOWING WITTON MOTORS WITH 
CHAIN DRIVE, 


is effected by about 1,360 Osram lamps with an average of 40 C.P. 
each. Electrical energy is supplied by the Rochdale Corporation 
at 6,000 volts, three-phase, and is distributed through the works at 
400 volts for power and 200 volts for lighting. Isolated machines 
are driven by separate motors, but where large numbers of 
machines have to be driven in the same room the group system és 
employed. In most cases the semi-enclosed type of induction 
motor has been installed, but wherever possible the motors driving 
groups of machines are housed in special motor-corridors running 
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Fig. 2.—GRrouPs OF MACHINES DRIVEN BY TWO 10-H.P. 
WITTON MOTORS. 
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parallel with the length of the room, as shown in fig. 1, chains 
being employed for driving the shafting ; the motors are started 
with auto-transformer starters or rotor starters, according to 
circumstances. The largest motors are of 150 H.P. 

Every opportunity is taken of reducing labour costs by the use 
of electric power. The bales of raw cotton and the finished goods 
are handled by 7-cwt. electric hoists driven by 6-H.P. motors ; the 
hopper feeders are also driven by 6-H.P. Witton motors, and the 
broken cotton is conveyed to the next machine by a current of air 
produced by a 6-H.P. electric fan. The bale-breakers are driven by 
2U-H.P. motors. In one of the corridors are installed two 150-H.P., 
four 40-H.P., and two 20-H.P. Witton motors, driving the groups of 
carding machines, stubbing, intermediate, roving and ring spinning 
frames, &c. The humidifiers are separately driven by 6-H.P. motors, 


and the fabric-stretching and examining machine by a 20-H.P 
motor. 

The whole of the electrical plant, lamps, cables, &c., was sup- 
plied by the GENERAL ELECTRIC Co., LTD., of Witton, Birming- 
ham, through their local office at Victoria Bridge, Manchester. 


A Novel Primary Cell. 


We have received from Mr. J. W. WARB, of 100, Prescot Road, 
St. Helens, Lancs., a sample of his new primary cell, to which 
provisional protection has been accorded by the Patent Office. 
The cell will be made in three sizes: No. 1, 1% in. diam. ; No. 2, 
2in. diam. ; and No. 3, 24 in. dia.—all 54 in. high. 

In this particular sample, which is No. 1 size, and a modification 
of the Leclanché cell, the active material and depolariser are 
packed in a dry state, under heavy pressure, round the central 
electrode, with a perforated electrode outside. The cell has a very 
low internal resistance and high capacity. To make the cell active 
it is only necessary to stand it in a glass or earthenware jar (the 
familiar Leclanché glass jar or an ordinary jam-pot will do) and 
add water up to łin. from the black varnish round the top. 
Within a few minutes the cell is ready for use, and after a few 
hours the short-circuit current will be between 12 and 16 amperes. 

The active material, depolariser, and zinc have been proportioned 
so that exhaustion of all three is nearly simultaneous ; but if there 
is further life in the zinc, the cell can be revived by standing it in 
a solution of sal-ammoniac. There is no crystallisation on the zinc 
of a cell that has been in use many months. 

In order to prevent a humid atmosphere fram attacking the 
absorbent medium and tending to make the cell active, a perforated 
celluloid separator is interposed. This makes the cell keep indefi- 
nitely in stock, and will be found most effective for cells required 
for export. A glass jar will, of course, be supplied with the cell 
when required. The E.M.F. is 16 volts. The same principle is 
adopted for bichromate cells (over 2 volts), Daniel cell (9 volt), 
and Lalande (1'4 volts). 

The Leclanché type is the one that will be most used for signal- 
ling work, and in particular it will be found especially useful in 
indicating the height of water, or giving an alarm when water 
reaches a certain height in sump-holes in collieries, basements, 
trenches, and excavations. For ships’ holds, or where there is 
likely to be flooding in ships’ bottoms, it will be found useful. 

After the cell has been lifted out of water, in a few minutes it 
will be found to be inactive; on the other hand, if it comes in 
contact with water it will become active. 

The inventor points out that by consolidating the active salts, 
depolarising and conducting material, and electrodes into one unit, , 
and placing the whole in water, greater utility of materials, higher 
efficiency, and low internal resistance are obtained. The stocking 
of chemicals, porous pots, zincs, &c., is unnecessary. 

Another type of cell is being made to be used in place of the dry 
cell. After immersing in water, the cell will hold sufficient 
moisture to keep it active over long periods, and this can be 
repeated until the cell is exhausted. 

Arrangements are. being made for manufacturing the cell, but 
communications for the present should be sent to Mr. Warr. 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's nnme and address in our possession. 


Wiring with Tough Rubber Compound fables. 


Writing under the above heading, in your last issue, Mr. W. 
Ellerd-Styles wrongly assumes that the ‘Consumers’ Engineer ” 
writes from a “dug-out,” whereas his vantage point is a conning 


_ tower, from which he surveys the efforts of many good, wery good, 


excellent, and other electrical contractors, and his responsibility 
does not finish with that of the contractor, but continues until the 
new method of to-day becomes old, reveals its defects, and gives 
place to the new methods of to-morrow. His claim to a wider 
perspective is easily established, both with regard to latitude and 


_ longitude, as he was remedying defects on new methods a decade 


before your contributor claims to have entered the electrical arena ; 
and his range extends from pole to pole. 

It can very well be left to your readers to decide for themselves 

what is meant by the terms “water-tight” and “ water-proof.” 
and also whether work so specified should not be done in a per- 
manent manner. Your contributor uses both terms on page 452 
of your issue of April 27th when he said :—" The writer favours 
the use of flat section cable when the system is not required tu be 
water-tight. A water-proof system is obtainable by using 
ordinary screwed surface boxes and outlets, as made for 4-in. 
conduits, adapted by the employment of externally screwed grip 
nipples. The circular section multicore cable is used, and stout 
rubber rings effectively bind the cables in the nipples.” 
-© Do Mr. W. Ellerd-Styles, “Another Member, &c.," and the 
Editors still contend that when a water-tight system is required, no 
attempt is made to provide a permanent job? The only meaning 
that can be applied to the word “ water-tight,” is that associated 
with water-tight bulkhead, water-tight door, water-tight joint. &c. 
If the word was wrongly used by your contributor, surely it is 
easier and far more graceful for him to admit it, than to waste the 
time of your readers in trying (to defend a_position which is 
untenable. 
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If his real object is to “obtain a very cheap and reliable method 
of wiring which would rapidly popularise the use of electricity in 
directions at present monopolised by ' penny slot meters,’ ` then 
the thing to aim at is to interest the “supply authorities’ repre- 
sentatives,’ and not abuse them. Concerted action is necessary if 
progress is to be achieved in this direction, and any project on these 
lines will benefit by the inclusion, amongst its promoters, of all 
those whose experience and judgment entitles them to be 
contemporaries in a similar capacity to 

Consumers’ Engineer. 


(We did not “ contend” anything : our comment was intended 
to confine the discussion to the legitimate channel. for too much 
emphasis has been laid upon the word “ permanent.” which was 
not used by the author of the article. Personally, with an experi- 
ence which rivals that of our correspondent in length, if not in 
breadth, we are of opinion that no wiring system ever was, or ever 
will be, “ permanently waterproof.” What the wireman should 
aim at is to do his work so that it will remain waterproof as long 
as possible.-—-Eps. Eurec. REV. | 


LEGAL. 


JOHN WALSH, LTD., r. WEBSTER. 


THIs action, which was brought by John Walsh, Ltd.. of Shetteld, 
to recover money alleged to be due for electrically fitting the 
defendant's house. came before Justices Rowlatt and Shearman. 
on May 17th, on a motion by the plaintiffs to set aside an award 
made by Mr. Wm. Bradley Woodhouse. 

Mr. Hume WILLIAMS, K.C.. in opening the case for the 
appellants, said that the appeal arose out of the interpretation of 
the law by the arbitrator, he having come to the conclusion that 
if the contract was not completed. the defendant was at liberty 
to repudiate it in its entirety. Mr. Webster. a solicitor. was 
desirous of having an electric light installation put into his private 
house, and a contract was entered into between him and John 
Walsh, Ltd. on March 2nd. 1915, under which the appellant 
company were to do the work fora total sum of £S8% It was. 
said counsel, a lump sum contract. The defendant alleged that 
the work was done improperly. and was incomplete. Messrs. 
, Walsh brought an action to recover the amount of the contract 
price. and the matter was referred by Master Bonner to Mr. 
Woodhouse, as arbitrator. The arbitrator gave his award on 
October 25th, 1916, in which he stated that. in his opinion, the 
work under the contract was unfinished and incomplete, and 
in certain particulars insufficient and unsatisfactory. and not in 
accordance with the specification ; and that being so, the defendant 
‘ought not to be required to accept it. If, however, the defendant 
were to accept it in ite then condition, the arbitrator was of 
opinion that #50 would be a reasonable sum to be allowed from 
the total sum to make it complete and satisfactory. The defendant 
thereupon intimated that he would not accept, and called upon 
the plaintiffs to take away the installation they had put up. and to 
pay for the damage done to his house. Counsel submitted that 
the defendant was not entitled to repudiate the contract. 
He could only do that where the contractors had failed to do a 
substantial part of the work, or had neglected it to such an extent 
that it could be said there was nothing like a fair execution of the 
contract. That was not the case here, as the arbitrator had found 
that there was only a failure as to a small part. which £50 would 
put right. Under those circumstances. he submitted, Mr. Webster 
was not entitled to repudiate the whole contract. 

Mr. GREER,. representing the respondent. said the real issue 
between the parties, when before the arbitrator, was that the con- 
tractor was suing too soon tor his money, especially when the 
employer was ready and willing at that time that he should com- 
plete the work. Mr. Webster was at first quite willing that Messrs. 
Walsh should finish their contract. 

Mr. JUSTICE ROWLATT, in giving judgment, said the real 
question was, what was the meaning of the words unfinished and 
incomplete in the award? They felt they did not know one way or 
another. It was, of course. possible that £50 might put the whole 
thing right ; but, on the other hand, something vital to the instal- 
lation might be missing, or it might only be bad workmanship. 
The arbitrator had, however, not told them. and therefore the 
award must go back to him to state whether the installation was 
still incomplete in the sense that some substantial part had not 
been done, or whether it was only incomplete in the sense that 
some of the work was badly done. 

MR. JUSTICE SHEARMAN concurred, and the matter was referred 
back accordingly, the costs of the application being reserved. 


ELLIS r. BIRKETT. 


ACCORDING to the Esser Weekly News, the hearing of the action in 
which Montague August Ellis, manufacturer of refrigerating 
machinery, Southend, and H. H. J. Ellis, his son, claimed £100 
damages from Robert Birkett, electrical engineer to the Southend 
Corporation, for alleged breach of an indenture of apprenticeship, 
was resumed last week at the Southend County Court. The jury 
found for plaintiffs in the action, awarding £50 to the father and 
£25 to the son. They also found for Mr. Birkett for £50 in the 
cro3s action. the Judge having advised them that there was no 
defence to this claim, the contract not having been cancelled. 
Judgment was given in accordance with the jury's findings. 
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LONDON ELECTRIC RAILWAYS, 
COMPULSORY ACQUISITION OF WESTMINSTER PROPERTY, 


ARBITRATORS having failed to agree, Mr. A. Virgoe Buckland, 
F.S.I., as Umpire, sat at the Surveyors’ Institution to hear a claim 
for compensation, payable by the London Electric Railways Co. tw 
the trustees of Mr. John Smith, in respect of certain property 
situate near Victorig Street, Westminster, on the exercise by th: 
Railway Co. of their compulsory powers. The property consists of 
Nos. 29 and 31, The Broadway, which is leasehold, and of freehold 
land in Maundy Place. 

Mr. Eustace Hills was counsel for the claimants, while Mr, 
Szlumper appeared for the Electric Railways Co. 

The hearing of the claim was concluded, and the Umpire will 
announce his decision in due course. 


THE BoscH MAGNETO PATENTS. 
BEFokE the Controller of Patents, Mr. Temple Franks and sir 
Cornelius Dalton, the Chesham Supply Co., Ltd., applied in the 
Patents Court on Friday for licence to use 11 German Bosch 
patents for maynetos :—23,132 of 1905, 24.288 of 1907, 25.855 of 
90S, 24,686, 24,687, and 27.168 of 1910, 8,224, 25,880, 26,928. and 
298.518 of 1911., and 4.692 of 1913. 

Mr. W. P. Carpmael appeared for the applicants. 

Mr. O. IMRAY, for the patentee, opposed the application. He 
stated that the patents had been worked in this country by the 
Bosch Magneto Co., Ltd.. of Tottenham Court Road, where a sale 
of the goodwill, the very large premises, and the effects had thi 
week been effected to Messrs. Vickers, Sons, & Maxim, who were 
going to carry on the business through the Wolseley Car Co. He 
thought the hearing should be adjourned to give Vickers. Sons. ani 
Maxim the opportunity to attend. The Controller of the Boch 
Mavneto Co. had just. written him that he himself did not need to 
be represented at the hearing. i 

The CONTROLLER OF PATENTS observed that the sale of the 
Bosch Magneto Co.'s premises and goodwill was made explicitly 
without the patents. 

MR. IMRAY replied that he believed that was in order that the 
purchaser might apply for a licence in the Patents Court. He 
ruggested that Messrs. Vickers, Sons & Maxim should have a prior 
claim, as thev had bought the goodwill. 

The CONTROLLER said that Vickers, Sons & Maxims’ chance of 
getting a licence would not be imperilled. 

Mr. IMRAY explained that he was not acting for Messrs. Vicker. 
Sons. & Maxim, and the Bosch Magneto Co. was not in a position 
to transfer the patents, because all the patents stood in the name 
of the German Bosch. 

Presenting the application. MR. CARPMAEL said the company was 
all-British. and vave financial support to the various cab com- 
panies, including Unie Motors, Ltd. The firm also hada manı- 
facturing branch at King’s Cross, known as Motormeters, which 
would manufacture the magnetos. Theenemy Bosch company held 
an extraordinary number of patents, about 100, he gathered. 

Evidence was then called. Mr. P. C. MIDDLETON, applicants 
managing director, reported that their capital was £300,WUU-- 
250,000 preference and 50,000 ordinary. At the present moment 
they were making aeroplane parts. Before the war Messrs. Bosch 
and Co. supplied 90 per cent. of the magnetos in the British trade. 
The applicant's private demand before the war was 2.500 a year. 
They wanted them for the Unic taxicabs, of which there were 
4,000 on the streets at the present moment, and they proposed to 
put up works to manufacture the magnetos. A great many of the 
Bosch patents were really patents of ideas of Richard, the inventer 
of the Unic cars, and the ideas were Richard's in the magneto 
the applicants wished to use. They proposed to pay a royalty o! 
5s. or 5 per cent. on each magneto made. They would not use al: 
the patents. They might use only one contact breaker. The 
armature was not covered by the patents. In his opinion, ther 
was no patent in it that was not used nearly 30 years ago in some 
instrument or other. It was the combination that seemed tosupp's 
The thing that frightened the manufacturers of 
this country was that there was no protection for the manu- 
facturer. p 

Mr. JAMES ARTHUR LINNEY, manager of Motormeters. šat“ 
they had 40,000 sq. ft. of site available, which could he added te. 
and upon this they intended to put up buildings for makin: 
magnetos. They would also erect automatic machinery. After 
the war, millions of magnetos would be wanted in this country. 
and at least a dozen respectable firms could find a ready sale for 4 
good magneto. The applicants. in the meantime, had to face thr 
searcity of machinery and get in jigs and tools necessary to tar": 
out the magnetos at low prices. His instructions were to makt 
preparations to meet a demand for 2,500 magnetos. to start with 
At present, the Army. Navy, and Air Services were claiming ever’ 
available magneto. There was an enormous demand for the pubic 
services. . 

The CONTROLLER: But not for the service of the public? We 
have to make that distinction’ 

Mr. Linney said they did not propose to meet the public 
demand immediately. The authorities had advised them to at 
for these patents, since they were applying for contracts. ant 
promised, in that case, to give them permits to get machinery. 

In concluding the hearing, the CONTROLLER announced that @ 
case had been made out for granting the licence. 

Mr. CARPMAEL remarked that when the war began the Bos’ 
Co. set up a factory in Springfield. U.S.A., and these magnetos hs’ 
been imported from America since then. 

The CONTROLLER wentjon to say that the Court had been som 
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what surprised that other applications for licences to use these 
patents had not been forthcoming during the three years of the 
war. If other applicants came forward it might be that the Court 
would have to go into the question of royalty again. No doubt 
there would be other applicants. i 


WAR ITEMS. 


Engineering Industry After the War.—We have received 
from the London Association of Foremen Engineers a report 
of a debate which was opened in October, resumed in Nov- 
ember, and concluded in January, on " The Position of the 
Engineering Industry After the War.” 


Lighting Economy at Copenhagen.—Reuter's agent at 
Copenhagen, quoting the Berlingake Tidende, states that 
owing to the reduction of electric light to a minimum in the 
Copenhagen theatres, Herr Max Reinhardt's company has 
given up y intended visit, although all arrangements bad 
been made [or it. 


To be Wound Up.—The Board of Trade has ordered the 
following company to be wound up under the Trading with 
the Enemy Amendment Act :— 

Cedes Electric Traction, Ltd., 112, Great Portland Street, 
London, W.1, manufacturers of motor vehicles. Controller: 
H. E. Burgess, Official Receiver in Companies’ Liquidation, 
33. Carey Street, W.C.2. - 


Coal and Metals: Enemy Shortage.—Reuter's correspon- 
dent at Zurich states that owing to lack of coal the Stuttgart 
Gasworks have shut off the supply from 1 p.m. to 6.30 p.m., 
and from 8.30 p.m. to 5 a.m. This restriction of gas to 10 
hours a day is a catastrophe to many factories using gas 
power, and is causing Intense inconvenience to the whole 
population. | 

The Austrian military authorities will requisition in June 
all brass and copper door-handles and door-plates in every 
town containing over 2,0) inhabitants. Owners will be 
given tron substitutes, but no monetary compensation. ‘The 
authorities expect to obtain 9,000 tons of metals. 


German Commercial Preparation for Peace.— According to 
the Times, the Frankfurter Zeitung calls attention to the deli- 
berate preparations of German companies for the period of 
transition from war to peace. It is observed that special 
reserve funds for this purpose are making their appearance 
in numerous balance-sheets, and that important concerns are 
increasing their capita! by large amounts, although for the 
present they are onlv calling up a small percentage of the 
new capital, The newspaper says :— 

‘The fact that the companies are now, while the war is 
still proceeding at full pace, making such large additions to 
capital, shows confidence concerning the future and the defi- 
nite expectation of adequate activity not only during the war, 
but also in the coming time of peace.”’ 


English Cyanamide Interests in Germany.—It is reported 
from Berlin that the Government has ordered the compulsory 
administration of the assets in Germany belonging to the 
North-Western Cyanamide ('o., Ltd.. of London, the Societa 
Italiana per il Carburo di Calcio. of Rome, the Sociét’ des 
Produits Azotes. of Paris, the Nitrogen Fertilisers, Ltd., of 
Loħdon, and the Aktieselskabet North-Western Cvanamide 
Co., of Odda. The latter is apparently identical with the 
first company mentioned. 


The King’s Tour of Industrial Works.—In the pro- 
cramme of His Majesty's series of visits to industrial areas 
last week, the works of Messrs. Vickers. Ltd.. at Barrow, 
held an important place. The King was received by Mr. 
Albert Vickers, the chairman of the company. In reply to 
a loyal message sent to His Majesty by Mr. Vickers on behalf 
ef the company and its workmen at Barrow and at the 
Lancashire factories, the King telegraphed from the Royal 
Train as follows :— 

f wish to assure vou and the members of vour staff and workmen who 
learned with you in the message T have just received, how much the Queen 
anA T appreciate the patriotic sentiment to which it gives expression. We 
sere delighted to have this insight into the everyday life of the men and 
women of vour shipyard and factories, and we were much pleased by the 
loval and friendly welcome accorded to us. 

I shall, indeed, be happy if the outcome of our visit to Lancaster and 
Rurrow  ecesults in further efforts on the part of those employed in these 
important works to increase the fighting value of mv Navy and Army. 

T am conñdent that British workmen will never fail their fellow-countrymen 
who are fighting our battles on ekea and land, but will continue to assist 
then by every means in their power. ` GEORGE, R.I. 

At a national shell factory in the neighbourhood of Carlisle, 
Captain F. W. Purse was among those who had the honour 
of receiving the King and Queen. 

The King's visit to the works of the British Westinghouse 
Electric & Manufacturing Co., Ltd., will long live in the 
memory of the workers. who were afforded an opportunity 
of seeing the Sovereign during the progress of an hour's tour 
of these vast factories. His Majesty “clocked on” on his 
arrival at 10.10 a.m., and “clocked off” on his départure at 
11.7 a.m. Our readers are familiar, afSer reading the speech 
of the chairman delivered at the recent annual meeting, with 
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the vastness of the company’s operations, its large percentage 
of female labour, and so forth. 

The following gentlemen were presented to His Majesty's 
during his visit to the works:—Messrs. Annan Bryce, M.P. 
(chairman), W. W. Blunt. Norman B. Dickson, A. Spencer, 
P. A. Lang, Sir Edward Goulding, M.P., Messrs. A. E. 
Scanes, H, Mensforth, M. A. Maclean, J. H. Tearle, P. N. 
Rand, J. S. Peck, G. H. Woods, A. G. Seaman, and F. M. 
Rogers. |! 

On entering the offices, His Majesty saw an excellent 
exhibit of interesting manufactures by the company, and 
also the Roll of Honour of over 2,500 men who have joined 
H.M. Forces. He then proceeded on his tour of the works. 
He first entered the coil-making, insulation and transformer 
department, the superintendent, Mr. Fleming, being pre- 
sented. His Majesty was extremely interested in the work- 
ing up of copper and mica in this department, Incidentally, 
Mr. Fleming is responsible for the works school for training 
apprentices in special theoretical and advanced studies. His 
Majestv’s was much interested in this work. Passing on to 
the other section of the works, His Majesty’s entered the 
switchgear section, where Mr. Randolph was presented. Pass- 
ing on to the electrical machines department, Mr. G. H. 
Nelson. superintendent, was presented. In the engine depart- 
ment. Mr. G. E. Bailey, superintendent, was presented. 

During the tour there were presented the Chairman (Mr. 
Radcliffe) and the Secretary (Mr. Brooks) of the Committee 
of Representatives of the Workmen, who help to deal with 
many problems brought up by the men. Other gentlemen 
presented to His Majesty were Mr. Allbut, superintendent. 
iron foundries; Mr. Livesav, Mr. Whitmover. Mr. Summer- 
hill, sales managers. Miss Wilson, superintendent, women 
workers, was also presented to the King, who expressed his 
appreciation of the work being done by the women. His 
Majesty completed his tour of: the works at the south end, 
and proceeded to the offices at the north by way of the main 
road in the works. To either side of the road the workpeople 
had gone after His Majesty had passed through the depart- 
ments in which they worked, and hearty cheers were 
given as he passed along, the road being kept clear by 
members of the Volunteer Defence Corps. At the offices, 
His Majesty partook of light refreshments, afterwards being 
presented with a beautiful alhum, bound in purple morocco, 
containing photographs of the works, and the workpeople at 
work, mounted on vellum. 


Exemption Applications. — \t Westminster Tribunal 
(according to the Daily Telegraph), the cases of 144 men in 
the tramways department of the London County Council 
came up for consideration. Mr. F. W. Brock, for the County 
Council, said he could not spare a man. The Ministry of 
Munitions had been pressing them to put on 25 per cent. 
more cars. In reply to a question as to what would be done 
if the men went on strike, Mr. Brock said that after the last 
strike about 1,300 men went straight into the Army, as the 
County Conncil refused to take back any man of military 
age unless he was rejected. It was decided that eight men 
should be released, the others being protected as being in 
certified occupations. 

At Rochdale, conditional exemption was granted to R. 
Bentley, chief traffic assistant, Corporation tramways, and 
temporary exemption to July 31st to A. Clegg (41), driller, E. 
Kershaw (35) and E. Kendall (37), motormen, and J. Cross- 
lev (36). overhead electric wireman. ` 

At Morecambe Tribunal, the case of Mr. Annetts, the 
horough electrical engineer, was considered very briefly, and 
the conditional exemption was renewed. 

Application was made on behalf of A. Darnborough (32), 
electrician, class B1. and H. L. Bentley (36), foreman fitter, 
class A. both employed at the borough electricity works. 

The Militarv Representative (Dr. Watterson) thought there 

would be little difficulty in finding substitutes, and the mili- 

tarv felt the men would be of greater service in the Army, 

and that substitutes could be got. Mr. Annetts, borough elec- 
trical engineer, said he had lost six men, and at the present 

time the works were being run by himself. 11 men, and a 

girl. He had advertised for substitutes, without success. If 
‘ these two men left the sewerage works would stop, and the 

lighting would have to be cut down. The men's conditional 
exemption was withdrawn, and they were given temporary 
exemption to August 31st. 

East Kent Appeal Court has granted six months’ condi- 
tional exemption to Mr. Colin Campbell (41), managing direc- 
tor and secretary of the Whitstable Electric Light Co., Ltd. 

Cambridge Tribunal has granted three months’ exemption 
to W. O. Pilgrim (39), electrician, appealed for by Messrs. 
Baily, Grundy & Barrett, Ltd., electrical engineers. 

At Ilfracombe, the Electric Light Co. appealed for exemp- 
tion for R. Lerwill (18), charge engineer at the generating 
station, until someone could be secured to take his place. 
Temporary exemption until September Ist was given. 

At Winchester, a firm of electrical engineers appealed for 
the only man left in their repair shop. The firm are respon- 
sible for much electrical work for hospitals, the military. 
public -bodies. and private customers, and they also help at 
camps with field and other telephones, &c. The Tribunal 
grantéd conditional exemption_unless and until a substitute 
is found to their_ satisfaction. 

At Brighton, a firm Of electrical engineers appealed for the 
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manager of a branch business at Eastbourne, aged 33, in 
Class B1, and for three fitters. In each case a short term 
of final exemption was granted. 

Gloucester Tribunal has granted exemption until August 
9th to a storekeeper appealed for by the manager of the light 
railwavs on the ground that he is indispensable to the run- 
ning of the cars. 

Weybridge Tribunal has conceded conditional exemption to 
J. Wheatley (24, in Class C 2), electric wireman, appealed for 
by the Urban Electric Supply Co. 

At Hereford, exemption until September lst was granted 
to Mr. E. R. Harding, electrical engineer, of Messrs. Harding 
Bros., and Mr. C. J. Windgate, director and secretary of the 
firm. 

At Aylesbury. Messrs. Mackrill & Sons appealed for T. 
Pearce (39, in Class A), electrician. It was stated that they 
were the only firm of electrical engineers left in the town, and 
that their work included the repair and maintenance of elec- 
trical machinery for munition works. Three months’ tem- 
porary exemption was granted, on the ground that the man 
Is engaged on work of national service. 
© Messrs. E. O. Walker & Co., electrical engineers, of Man- 
chester, appealed at Wrexham for Mr. C. A. Gaffney, in Class 
C2, manager of the firm's branch in Queen Street. Final 
exemption until July llth was granted. 

At Ilford, exemption has been refused to H. Cross, motor- 
man on the Ilford U.D.C. Tramways, and two months allowed 
before the calling up. Exemption, with one month's ‘grace, 
has also been refused to W. H. Myers, iron and wire worker 
with the Sterling Telephone Co., of Dagenham. 

At Aldershot, the Traction Co., Ltd., appealed for two 
fitters. and temporary exemption for substitution was granted. 

Bath Tribunal, with the assent of the military, has, on the 
ground of certified occupation, given conditional exemption to 
a driver (40. in Class R 1), and a body builder (41, in Class 
C1), appealed for by the Electric Tramways, Ltd. 

At York, conditional exemption, on the ground of indispens- 
abilitv, has heen renewed to a voung electrician on the Cor- 
poration staff, and similar certificates held by five emploves 
in the Corporation telephone department have been with- 
drawn on a review at the instance of the Military. 

Melton Mowbray Rural Tribunal has granted conditional 
exemption to an electrical engineer in business at Cold Over- 
ton. on condition that he works two davs per week for a 
neighbouring tradesman who has lost a man. 


mememe 
REVIEWS. 


Depreciation and Wasting Assets. By P. D. Leake. London : 
Sir Isaac Pitman & Sons, Ltd.. Price 10s. bd. net. 


The published printed matter on the theme of depreciation 
has been mainly of a sectional and fragmentary nature, but 
the volume before us appears to be the consummation of an 
attempt to present the subject to the reader in a concrete 
form. To what extent snecess attends the effort is a matter 
of individual opinion, which must be left to the knowledge 
and judgment of the reader. Without, however, exposing 
the reviewer to any charge of carping criticism or grudging 
estimate, it may be stated at once that there is in the book 
much that is distinctly good without being new, and much 
that is academic amid considerable observation and less pene- 
tration. In the writer's praiseworthy effort to uplift, he often 
fails to get underneath. ‘There is a vast difference between 
the interpretation of de facto and de jure, which is often 
reflected and accentuated in practice. However, the book is 
interesting, and will repay perusal. ° 

[t seems to us that the writer and compiler of the work, 
without incurring any disadvantage arising from poverty of 
illustration and the type of condensation that so often results 
in futility, could have compressed his discourse into much 
less space than it now occupies, whilst certain elimination 
and substitution would have added to its value. Moreover, 
he might have avoided imposing on the reader, as he does 
with wearying frequency and pertinacity, the use of the 
somewhat grandiose expression of expired or unexpired capital 
value and other terns. 

The preface contains some sweeping generalised statements 
which, as such, are unsupportable, though we can readily 
concur in the view that they may be truthfully applied to 
specific cases. 

In referring to some remarks of the President of the Engi- 
neering Section of the British Association, the question ap- 
pears, * but doa the dividends paid reflect the true annual 
profits of industry? | Generallv, the answer in the formal 
linguage of the members of the National Gas House is in 
the negative; but each instance must be considered in the 
lisht of its surrounding circumstances. Economically, the 
payment of dividends (so-called) out of capital is of common 
enough occurrence. We are unable to discern any particular 
virtue or commendation in the statement that the views of 
the Ministry of Munitions ag to the proper treatment of depre- 
chition of plant coincide with those advocated in the work. 

The writer is somewhat dull and obvious in parts. Under 
the heading of ‘‘ Natural Raw Material and Recurring 


Crops,” quoting the capital applied for by prospectus for 
mines, oil, rubber, estate and land, the writer proceeds: ‘The 
greater part of all this capital will be laid out in the pur- 
chase of natural raw material, or in the cost of planting and 
developing estates to yield recurring crops, and the lives of 
such classes of property are finite. Payments made for the 
purchase of all this property are without exception payments 
made in advance on revenue account. The property is in 
each case wholly dedicated to the purpose of earning profits 
or increase. It is not intended for resale in its existing 
form, and therefore, as has been pointed out, subsequent 
marked fluctuations due to the operation of law of supply 
and demand cannot affect the question of the annual amount 
of depreciation necessary to be provided out of revenue re- 
ceipts of each vear to replace the expired outlay or cost of 
this perishable property.” 

Again, “in preparing such a scheme it should be borne in 
mind that the outlay of planting and developing assets of 
all kinds falls under several heads, each having perhaps a 
varying degree of permanence. The original cost of cleared 
jungle land and draining and road making, for instance, may 
in some cases be considered of so permanent a nature as to 
entitle it to be placed in the same category as the site value 
of the land, so that, therefore, no provisionp for expired 
capital outlay need be taken back out of revenue receipts of 
each year; but this. at best, is a doubtful policy.” We can 
only conclude that the writer's practical knowledge of estates 
generally is unimportant. 

The author points out the inconvenience of repaying capital 
in the form of ordinary dividends, and he recommends an 
alteration in the English statute law to enable undertakings 
of the character named gradually to repay the capital of the 
shareholders by annual instalments. There is a widespread 
poor opinion of much of the legislation that is already in 
existence in regard to limited liability companies, which, 
inter alia, it seems to us, is chiefly designed to swell ever- 
increasing on cost, and to benefit the pockets of lawyers, 
accountants, and mortgage lenders in particular at the ex- 
pense of labour and of shareholders. We may add, however, 
that we believe that all French companies are required to 
state in their Memorandum the period for which they intend 
to pursue the objects of the company. This period, however, 
may be extended by resolution. 

Apart from providing for depreciation, French companies 
are required to place at least 5 per cent. of the annual net 
trading profit to reserve, more appropriately called the 
réserve légale. It is not uncommon for French companies to 
pay off by drawing some of the capital out of cash repre- 
senting accumulated profit. When this is done, the share 
certificates or other documents are surrendered in exchange 
for the nominal amount of cash paid up on the shares, the 
shareholders receiving concurrently certificates for a similar 
number of shares, these latter shares being termed actions 
de jouissance. Such actions de jouissance are entitled to the 
saine rate of dividend as those of the same class that may 
he unredeemed ; but they are not entitled to receive the annual 
interest of 5 per cent. (commonly paid by French companies) 
on the unredeemed shares as well as the dividends declared. 

With regard to electric tramways and electric lighting and 
power, the author appears to us not to advance anything that 
is not already well known to those engaged in those indus- 
tries. 

The writer reviews under the heading of “The ‘ then value’ 
of Plant” the case of the National Telephone Co. and H.M. 
Postmaster-General. The problem to he solved was as under: 

“The value on the 31st December, 1911, of all plant, land, 
buildings, stores and furniture purchased by the Postmaster- 
General in pursuance of the provisions hereof shall be the 
then value (exclusive of any allowance for ma or future 
profits-of the undertaking or any compensation for compulsory 
sale or other consideration whatever) of such plant, land, 
buildings, stores and furniture, having regard to their swta- 
bility for the purposes of the Postmaster-General’s telephone 
service. and in determining the value of any plant no advan- 


` tage arising from the construction of such plant by leave o 


the Postmaster-General upon any railway or canal over which 
the Postmaster-General possesses exclusive rights of way for 
telegraphic lines shall be taken into account.” f 

The Postmaster-General adopted what is called the straight 
line method of calculating depreciation, contending that the 
depreciation was properly measured by the ratio which the 
expired life bore to the whole life of the plant, or that the 
value on the 31st December. 1911, was represented by the 
proportion which the life still anticipated bore to the whole 
life. The company's mode of estimating depreciation was bv 
way of a sinking fund. They submitted that when the life 
of a class of plant was as far as possible ascertained a sinking 
fund should be formed bv the investment every six months 
of an amount which accumulating at compound interest would 
produce at the end of the estimated life an aggregate sum 
equal to the original value of the plant when new. Af an’ 
point in the life they contended that the difference between 
the original value and the amount which had at that point 
accumulated in the sinking fund was the value which shoul 
be paid by a purchaser, e.g. :— 

Cost of plant, £100. Life, 20 years. 

_ Annual revenue, £8 @ year forthe whole of its life. 


Plant sold ‘at‘end-of 10 years. 
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Assume that both vendor and purchaser borrowed the neces- 
sary capital. The vendor having borrowed the. £100 to install 
the plant, his annual revenue of £8 is allocated :— 


Interest on £100 (5 per cent.) .............0... £5 
Sinking fund to produce £100 in 20 years 
at 5 per cent. i ee £3 


At the end of 10 years the sinking fund amounts to £38. 
If the purchaser pays £62 (borrowed) for the plant, the 
vendor gets, with the £38 in the sinking fund, the original 
£100 to discharge his debt. 

The purchaser is then in possession of plant yielding an 
annual revenue of £8, which he allocates :— 


Interest on £62 (5 per cent.) occ. .. £3 
Sinking fund to produce £62 in 10 years 
at 5 per cent. | eeigssccseccdeuensdegeessa evens £5 


and on the expiration of the life of the plant the purchaser 
can renew the plant costing £100 to enable him to continue 
the business by reborrowing the £62 yielded by the sinking 
fund and borrowing a further £38. He is then in the posi- 
tion of the vendor when the original plant was installed. 


Alternating Currentx: Their Elements Explained and their Cal- 
culation Effected Without the Use of Hyperbolic Functions. By 
H. R. KEMPE, M.Inst.C.E., M.I.Mech.E., M.I.E.E. London: 
Crosby Lockwood & Son. Price 3s. 6d. net. 


In this handy little volume the late Electrician to the British 
Post Office shows how some of the fundamental formule connected 
with alternating currents may be produced without having recourse 
to hyperbolic functions, but simply by the methods of alyebra and 
trigonometry. If it be wondered why Mr. Kempe chooses this 
particular method in preference to the other, his answer is ready : 
" [ have put together in the present handbook some notes which I 
had made from time to time dealing with certain problems which 
had interested me, and in reference to which I had been unable to 
find any sufficient explanations. The fact that in certain 
problems the application of ‘complex quantities enables correct 
formulz to be obtained, may be all-sufficient explanation. It has 
not, however. satisfied me, and I know that it has not satisfied many 
others.” The student, therefore, who opens this book will be under 
no illusions as to the author's attitude towards the works of such 
writers as Steinmetz, Kennelly, Drysdale and others. 

The volume comprises nine chapters, which deal with alternating 
currents and inductance and capacity, effect of angle of lag, joint 
resistances, combinations of resistance, inductance and capacity, 
telephonic transmission, reflection, and the practical measurement 
of alternating currents. oe 

The first five chapters call for little comment, except to point 
out that the statement on page 13---‘'the maximum value E is 
attained before (i.e, in advance of) the maximum value En is 
reached "’ is not in accordance with the curves shown on page 11, 
if the time axis is towards the right. 

Chapter VI is, perhaps, the most interesting in the book. After 
restating the main portion of the paper by A. B. Kempe (Journal 
Soc. Tel. Engineers, 1875) on “ The Leakage of Submarine Cables,” 
the author adapts the results obtained under steady, continuous 
current conditions to those which obtain when the current is alter- 
nating. Long alyebraical simplifications have no terrors for Mr. 
Kempe. as those who have gone through his “ Handbook of Elec- 
trical Testing `° know, and here he is at his best. . Time seems only 
to have quickened instead of dulled his ingenuity in this respect ; 
and. as he works his way towards the final expression for the 
“attenuation constant,” one cannot repress a feeling of admiration 
ag one ia led step by step through the several stages of the working. 


For this chapter alone, if for no other, the book should be in the 


possession of every student of alternating-current phenomena. 
The problem of Reflection on Telephonic Lines is somewhat 
briefly dealt with, but sufficient is given to enable the student to see 
how it may be calculated, and how closely the observed agree with 
the calculated results. 
In Chapter IX the author, apart from a passing reference to the 
hot-wire ammeter and the electro-dynamometer. confines himself 
to proving by simple integration that the effective value of an 
alternating current is ‘707 of its maximum value. 
Unfortunately, there are a number of typographical errors, 
which will. no doubt, be eliminated in subsequent editions. On 
page 31, in the numerator of the second expression, © d° (a? + e2)” 
should be d (a? + c*). On page 36, line 4, “L = 0" should be 
lı = 0. On page 39, “4s, for insulation resistance,” should be “x, for 
the reciprocal of insulation resistance.’ On paye 42, equation (L), 
t6 Ri ae 

the right-hand member pr is inverted, althongh the final 
pee 
2 


form is correct. . On page 52, y (cos? r — sin? 2)? should be 
y” (con? e — sin? eP. On page 55. the square bracket is omitted at 
the end of the sixth line. On page 56, “1c? f#" should be L c /?. 
On page 59, “u H” should be u F. On page 61, ‘‘'280 mc” should 
be 280 u F. On page 75, “hot air” should be hot wire. The 
expression, ‘conductor resistance,’ is also used in places where 
“impedance” would be the more correct: and non-inductive 
resistances are shown diagrammatically throughout by spirals, 
instead of zigzag lines, according to present-day convention. 


In recommending the book to all students who are approaching | 


the subject of alternating currents, we would congratulate the 
author on the consistency of method which has characterised his 
work from the first contributions on Electrical Testing in the old 
‘Telegraphic Journal "—the ELECTRICAL REVIEW of to-day—right 
up to the present time.—A. F. 


THE FUTURE OF THE X-RAY. INDUSTRY. 


At the May meeting of the Rontcen Society the discussion 
on ‘The Future of the British X-ray Industry,” which had 
been started at the previous meeting, was resumed. Captain 
THURSTAN HOLLAND, the President of the Society, said that 
in his view there must first be an amalgamation of manufac- 
turing interests. Our present X-ray firms were small, far too 
small to offer any chance of success when competing with the 
large concerns found in Germany and America. In the next 
place, there must’ be standardisation of apparatus. In one 
London firm’s catalogues he found 76 different X-ray tubes 
listed, and he counted also I8 kinds of valve tubes, and this 
was by no means a complete list of all the different varieties 
of tubes on the market. Every practical X-ray worker whose 
opinion was worth anything could reduce this list to, say, 
half-a-dozen tubes and two or three valve tubes. Personally, 
he would not object to reducing it to three varieties of tubes 
and no valve tubes at all. The reorganisation of industry so 
that standardisation of apparatus and manufacture of tubes 
went hand in hand, and the very best form of X-ray machine 
(coil or transformer) was combined with the best form of 
tube, would go far to lessen the expense of production, to 
put a really workable instrumentation in the hands of medical 
men, and, incidentally, to improve X-ray work. Other things 
which were necessary, although subsidiary, were research 
work and facilities for teaching. It was necessary that the 
education of radiologists from the technical point of view 
should be insisted on. Indirectly, this teaching would have 
its effect on the X-ray industry, as the men demanding and 
using X-ray apparatus would know what was required, and 
what they wanted. At present the man contemplating X-ray 
work did not know either, and this had led to all sorts of 
anomalies in equipment. In one catalogue might be found a 
description of about 20 more or less elaborate pieces of appa- 
ratus for the localisation of foreign bodies, and in addition 
innumerable bits of apparatus recommended as convenient 
and suitable for assistance in this work. Anything more 
absurd, and more cumbersome and costly, than most of them 
for doing what could be done with equal precision by the 
simplest apparatus it was impossible to perceive. It was not 
by putting all this senseless variety of apparatus on the 
market that they were going to capture the X-ray trade. As 
to a tariff on goods coming into this country from other coun- 
tries, this was a two-edged sword. If by this means the 
manufacturers thought to bolster up inefficient goods it would 
not work. Nothing would keep out better and more efficient 
apparatus, and the user would pay the extra price for the 
best stuff. If, on the other hand, it was meant to put a stop 
to, or, at any rate, a drag on, unfair methods of competition, 
then it might be of use. The speaker also went on to suggest 
that the working-man should be taken more into the confi- 
dence of his employers. 

Several manufacturers and their representatives took part 
in the discussion. Mr. S. H. Morpuy suggested that a com- 
inittee be formed, combining representatives of manufacturers, 
physicists, and medical men, to thrash the whole matter out, 
and outline the steps that should be taken by the society. 
Early attention was required for (1) the drawing up of stan- 
dard specifications for hospital outtits, (2) standardisation of . 
tests and arrangements for carrying out these tests, (3) general 
publicity for X-ray work, (4) the setting up of an X-ray 
clinic, and (5) the encouragement of research and publication 
thereof. 

Mr. W. B. Scuann referred specially to the absence of 
courses of instruction in X-ray work. In Germany, before 
the war, the most important firms held courses of Jectures on 
X-ray apparatus and technique at regular intervals. Physi- 
cists on their technical staffs dwelt on the construction and 
management of the apparatus, and X-ray specialists lectured 
on technique. An exact copy of the system would not be 
possible here, owing to the different conditions, but he thought 
that something similar might be taken in hand. Then they 
must, he thought, rely far more on the individual efforts of 
medical men and technical men. Once the British School of 
Radiology had become a respected entity whose work was 
studied and whose advice was sought, the British X-ray in- 
dustry would stand so firmly on its legs that it need not fear 
competition, no matter whether tariffs and prohibitions existed 
or not, and it would produce its own patterns and inventions, 
instead of relying largely on what was done abroad. And, 
conversely, an X-ray industry which was not connected with 
a school of radiology, productive of ideas, of invention, and of 
sound work, would not flourish, no matter how high a tanff 
or how stringent a prohibition to import might be placed 
around it. 

Mr. A. E. Dean asked how British radiology found itself 
to-day cut off from ‘its spiritual home.” Had it succumbed 
to pernicious anemia? He thought not. He had never seen 
finer work in any of the hospitals in Berlin, Vienna, Ham- 
burg, or Freiburg than that produced in some of the clearing 
hospitals in France. And where did the apparatus come from 
to satisfy the enormous Army demand? From the works of 
the insignificant little British manufacturer. This it was 
which was installed in the field ambulances, the casualty 
clearing stations, the base hospitals, and the hospital ships. 
It was often abused, and very”’often_misused, by aspiring 
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amateurs and by experts, but it was carrying on, and the 
job was done. The keynote was not protective tariffs nor 
State-aid, but Chauuvinism. let them lay their cards on the 
table, and inaugurate a war exhibition of British radiology. 
let the medical men tell them where they fell short, and the 
academic people tell them in plain language how to put it 
night. Then they would be doing good to British radiology 
and, incidentally, to themselves. 

Mr. P. J. NEATE considered that the commercial remedies 
for the present condition of things were a reform of the 
tariff, and combination and standardisation; scientific reme- 
dies were the establishment of central research institutes; a 
recognised journal edited at the central institute, and sup- 
ported by the trade in the shape both of communications and 
udvertisemeuts, the latter to the exclusion of all other forms 
of advertising, except trade circulars; active support of more 
equitable patent legislation, especially in limiting the rights 
of foreign patentees to the rights given to British patentees 
in this country; and extension of the foreign origin marks 
legislation so that it covered parts as well as aggregates. In 
his own work he had always paid careful attention to his 
customers’ scrap heaps, on the principle that however suc- 
cessful a machine might be, there was no positive indication 
that it might not be better. Every ounce on that scrap-heap 
told a tale of failure, definite, positive, and capable of rectifi- 
cation, and therein lay the road to useful research. 

Dr. F. W. METCALFE said that one weakness of British in- 
dustry was an indisposition to give a client just what he 
desired, apart from the predilections and prejudices of the 
firm. No small part of the commercial success of the German 
was due to his greater power of accommodation. Another 
thing which he thought would be necessary was that cata- 
Jogues should be printed in the language of the people to 
whom they were meant to appeal, and not only in the lan- 
guage, but with the weights and measures and the moneys 
usual in the country to which they were sent. 

The discussion was again adjourned to the June meeting of 
the Society. 
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BUSINESS NOTES. 


Timber for Packing Cases.— The attention of the Board 
of Trade has been drawn by the Director of Timber Supplies to the 
large quantity of wood which is consumed in the manufacture of 
packing cases, intended for the transport of woods both in the home 
and export trade. They wish to point out that. in view of the 
necessity of restricting imports and at the same time of supplying 
essential war requirements. it is absolutely necessary to observe the 
strictest economy in the use of wood. Great assistance could be 
rendered by traders, if the use of wooden packing cases and crates 
were abandoned altogether, or where this is not possible, if crates 
were substituted for packing cases. The Board of Trade have had 
under consideration the issue of an absolute prohibition on the 
export, except under licence. of wooden packiny cases contaminy 
goods, but they hope that the response of the trading cominunity 
to the appeal for economy in the use of wood will prove so 
satisfactory, that the necessity for taking this step may be avoided. 


Electrical Trade in Australia.—The Executive Com- 
mittee of the Electrical Employers’ Association of New South 
Wales, in their annual report. congratulate members on the fact 
that, in spite of the continuance of the war. the electrical industry 
in that State has not suffered any considerable diminution of trade, 
though, in view of the serious falling off in the building trade, 
they suggest that it would be as well not to expect quite such a 
volume of trade in the near future as in the past. “ Jn this country, 
at any rate, the electrical industry is a young industry, and one 
that should expect to grow under almost any circumstances, and it 
is for this reason that the trade in this State. while it does not 
benefit from the existence of the war. has not suffered a serions 
setback.”-—-Australian Mining Standard, i 

Price Advances in Germany.—The principal makers of 
wire lamps, including the A.E.G.. Siemens-Schuckert, the Auer Co., 
the Bergmann Co., and Julius Pintsch, have made a further in- 
crease in prices as from May Ist. the advance averaging 20 per 
cent, The makers of machines, switchboards, &c., have also raised 
prices by 10‘per cent. as compared with April, and orders are only 
being accepted for piecework month by month, whilst prices are 
to be adjusted at the date of delivery, or when ready for delivery, 
according to the prices then prevailing. 


Electrical Industry.— The annual report of the Wolver- 
hampton Chamber of Commerce states that the demand for elec- 
trical plant during the past year has been heavier than ever. 
although exportation. except for Government work, has been pro- 
hibited. and great difficulty has been experienced in obtaining raw 
material. Local factories have had their share of the electrical 

. business going. 


For Sale.—On June dth, Mr. F. E. Tunbridge will offer 
for sale by auction, on behalf of the Swansea Corporation, the 
whole of the electrical plant and machinery formerly used by the 
Swansea Improvements and Tramways Co. Particulars will be 
found among our advertisements to-day. 


Liquidations.—Exce, WATER CIRCULATOR Co., Lorn. 
—A meeting is called for June 26th, at 3, St. Helen’s Place. E.C.. 
to hear an account of the winding-up from the liquidator, Mr. F. E. 
Smith. 

KENT ELECTRIC POWER SYNDICATE. LTp.—A meeting is called 
for June 2let. to hear an account of the winding-up from the 
liquidator, Mr. A. E. Salmon. 


Bankruptcy Proceedings.—CUNNINGTON & ALLISON.— 
A supplemental dividend of 5łd. in the € on £6.565 has heen 
paid to the creditors in this case. Prior to the release of the 
trustee, dividends amounting to 5s. 5jd. in the £ were paid to 
unsecured creditors. 

Hawnpon, A. F., electrical engineer, Gosforth.—--Trustee (C. 
Woollett) released, March 23rd. 


Rossia, —The Electrical (K. Ya. Shmuleviteh) Armature 
Co.. Moscow, beyan operations in February. 


Catalogues and Lists.— Messrs. F. Wessanp, LTD.. 
Craven House, Kingsway, London, W.C.—Price leaflet of electric 
fans. 

N. G. LrtacH & Co, Ltp., 26-30, Artillery Lane, E.C.-- 
Illustrated list. LF 7. of 12 in. —60-in. diameter exhaust fans, being 
one of a standard series of fan lists (LF 1 to LF &), dealing with 
all types of fans. and containing full particulars of D.C. and a.c. 
electric fans titted with Beedle and ordinary box blades : energy 
consumption, air displacements, speeds, &c ; numbered fan arrange- 
ment, plans for convenience in ordering, prices, weights, dimen- 
sions, shipping. specifications, and telegraphic ordering code. 


-© Both fans and accessories are illustrated.and curves given showing 


the superior etticiency of the Beedle blade fan. 

STURTEVANT ENGINEERING Co., LTD., 147. Queen Victoria 
Street. London, E.C.—Leatlet ilustrating and describing # new 
patent automatic bay filter. 


Italy. —A company has been formed at Rome, under the 
style of the Società Anonima per la Fabbricadi Isolatori in Livorno, 
for the manufacture in Leghorn of insulators and other electrical 
material. Its capital is 2.000.000 lire. 


Book Notice.—“ The Range of Electric Searchlight 
Projectors.” By Jean Rey. Translated by J. H. Johnson. London: 
Constable X Co. Price 12s. 6d. net. 


LIGHTING AND POWER NOTES. 


Aylesbury,—Loax Sancrion.—The T.C. has received 
from the L.G.B. sanction to a loan of £6,000 for extensions to plant 
at the electricity works. 


Ayr.-—-Loan Sanction.—The Secretary for Scotland has 
givn his consent to the borrowing of a further sum of £10,000 
for the execution of capital works under the Ayr Electric Lighting 
Order, 1890. 


Belfast.—The Tramways and Electricity Committee 
reports that 150 upplications had been received for the position of 
mechanical engineer at the electricity works. The Committee has 
been notified that in the case of applications for the supply of 
electricity a special permit must be obtained from the Government 
department for the cable required, giving proof of the urgency and 
importance of the supply. 


Birmingham.— W aces INqurry.—The B. of T. arbitrator 
held an inquiry last week into the application of the employés of 
the yas, water, electric supply and tramways departments of the 
City Council, for an advance of waves of 5s. Gd. per week, in 
addition to the 6s. 6d. already granted. 


Continental.— Rtssta.—In the Caucasus * white coal” 
is used for generating current for electric lighting. to the extent 
of 2,000 H.P. only, or less than 1-10th per cent. In various parts 
of the Caucasus, particularly recently, claims have been sent 
into the Water Department for the right to use ` white coal ` for 
the production of electrical current for industrial purposes. Claims 
registered are as follows :- Stuart. for 60,000 H.P.; Urbanovitch 
and Palashkovsky on the Rion, 18.000 H.P.: the French Peronne 
Co.. 8.000 H.P.; the landed proprietor. Nikolenky, 18.000 to 20.000 
H.P.: and various others. A number of these requests for con- 
cessions is being examined by the Viceroy. 

At a conference of the Petrograd T.C., it was decided to suppress 
the Town Lighting Committee and the Committee for Purchasing 
Electrical Enterprises. It is proposed to replace both these bodies 
by a Special Council under the guidance of a member of the 
Government, and with the assistance of four representatives of the 
T.C. and four representatives of the servants and workmen of the 
gasworks. The engineer, amongst the Town Council's repre- 
sentatives, will be Arshauloff. 


Coniston,—PRIcE INCREASE.—The Electric Supply Co. 
has notified its consumers that the price for current is to be 
lvanuced from 6d. to 8d. per unit, which is the maximum charge. 

Coventry.— YEAR'S Workinc.—The electricity depart- 
ment has made a profit on the vear’s working of £27,814, of which. 
it is recommended, £6,000 should be allocated towards the relief of 
the rates. 
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Ealing.—It was recently mentioned that the overdraft. of 
the electricity" undertaking amounted to £9,000, due to shortness 
ot staff. late meter readings, and payment of accounts; the reserve 
fund of £11,000 will be drawn on to meet the contingency. 

The Willesden Council has agreed to a request by the Ealing 
Council that a conference should be held to discuss the question of 
a combined bulk generating station to serve the areas of several 
West London authorities. 


Grantown.—An electric equipment, including X-ray 
outfit, is to. be placed in the “Tan Charles `“ cottage hospital as a 
public memorial to the late Mrs. Hutchinson. 


India.—Good progress has been made with the Andhra 
Valley hydro-electric scheme for generating electricity in the 
Western Ghats. the storage dam beiny placed on the Andhra River 
at Tokerwadi. The power house will be situated near the village of 
Bhivpuri, and the energy will be transmitted by overhead cables 
running parallel to the G.I.P. Railway line to Budlapur, froin 
which point they follow the road and terminate at Mahim on the 
northern part of the Island of Bombay, where the receiving station 
will be situated, and from which the electrical energy will be 
distributed. A tunnel 14 miles in length is being driven 
through the face of the Ghats for the supply of water to the pres- 
sure pipes above the power house. The driving of the tunnel is 
to be carried out by electric power obtained from the Khopoli 
venerating station of the Tata Hydro-Electric Power Supply Co. 
Every portion of the work is well up to time and progressing satis- 
factorily, in spite of the difficulties at present yenerally experienced 
in obtaining plant and machinery.— Times of India, 


Itchen.—E.L. Prorosats.—The U.D.C. has resolved to 
invite Messrs. May & Hawes to meet it as carly as possible to 
consider an E.L. scheme for the district. 


Japan.—The proposed municipalisation of the electrical 
undertakings in Kobe has at last been approved by the Kobe 
Electric Co., and confirmation by the Municipal Assembly may be 
expected shortly.—Japan Weekly Chronicle. 

The electrical energy capable of being generated by hydro-power, 
according to the investigations of the Department of Communica- 
tions, is estimated in horse-power at 3,100,000. The amount easy 
of access ig 2,147,700 H.P. At present another 2,339,000 H.P. is 
supplied by water power, thus making the whole country’s capacity 
something like 5.440,000 H.P. 

Considering the distribution of water-power sites, there 
are 40) on the shores of the Pacific between Ibaraki and 
Shizuoka Prefectures. The shores of the Japan Sea rank next, 
tollowed by Hokkaido, at a little less than 200. The rest in the 
order of districts are around the Bay of Ise, and comprise Kyoto, 
(kaka and Kishu, Shikoku, Sanyo, Hokuroku, and Sanin, all 
numbering less than 100. 


Lancaster.—The T.C. has passed a resolution urging 
that municipal electrical authorities should have greater repre- 
senation on the B. of T. Committee on Electric Supply. 


Leeds, YEAR'S WoRKING.—A summary of the revenue 
statistics of the Corporation electricity undertaking for the year 
ended March 31st last. shows that the total receipts amounted to 
£242,589, as against £187,724 in 1915-16. A great incresse occurred 
in power revenue, from £1,886 in the previous year to £141,004 
in the year under review: lighting and heating receipts also in- 
creased, while traction revenue declined. The gross profit amounted 
to £133,135, and after meeting Active Service allowances, income- 
tax. interest and redemption charges, a net profit of 4£17.286 
remained, or some £200 more than in the previous year. This 
amount was reduced by £13,125 contributions to capital expendi- 
ture, leaving a surplus of £4.16). 


London.—The Stepney Electricity Committee recom- 
mends the B.C. to support the resolution of the West Ham 
Corporation, that local authorities owning electrical ungertakings 
are inadequately represented on the Committee appointed by the 
k. of T. to consider and report on the future supply of electric 
power. 

The Hammersmith B.C. Electricity Committee also concurs in 
the spirit of the resolution, and considers that the Electricity 
Committees should combine for the purpose of demanding that 
the Committee as at present constituted should be dissolved. and 
that a new Committee, conisting of a small number of competent, 
nnbiassed persons not directly interested in electrical matters, 
should be constituted in lieu thereof. 

L.C.C.- -The Finance Committee recommends the sanction of 
the Council to the borrowing of £31,810 by the Shoreditch B.C. 
for electricity purposes. 

The Hammersmith Finance Committee recommends that appli- 
cation be made to the L.C.C. for sanction to the borrowing by, and 
advance to. the B.C. of £7,575 for electricity purposes. 


Redditch -—TaHree-Poase SUPPLY DeEVELOPMENTS.— 
ln September last the new three-phase plant at the Council's 
electricity works was brought into use. The installation, which 
resulted from the recommendation of Messrs. Handcock & Dykes 
in favour of remodelling the old 2.200-volt, single-phase, 70-cycle 
ayatem of supply, consists of two 1,000-Kw. Parsons turbine sets, 
running at 3,000 B.P.M., and generating three-phase, 50-cycle 
current, which is supplied to a four-wire distribution with 2.200 volts 
between each phase and neutral. Two E.C.C. motor-alternators of 
10 and 300 kw. capacity respectively are installed to couple the 


single-phase and three-phase plant. also a new three-phase Bertram 
Thomas switchboard, with a Brown-Boveri voltage regulator. 
A new cooling tower and a Babcock boiler of 13,000 lb. per hour 
evaporative capacity are also installed. The original underground 
sub-stations have been replaced by five main sub-stations in brick 
buildings. one being at the generating station ; these contain B.T.H. 
high-tension and British Insulated low-tension switchgear, con- 
trolling Ferranti oil-cooled transformers. The four-core H. and 
L.T. distribution cables were supplied by Messrs. Glover, and laid by 
the Council's engineer, Mr. R. N. Mayne. It is anticipated that an 
output of 3,000,000 units per annum will shortly be reached. 


Rochdale.—The Electricity Committee has interviewed 
a deputation from the D.R. Cotton Mills, who desire to increase 
their power supply: it was ayreed that some increase would be 
given as soon as possible. The company proposes eventually to ex- 
tend its works capacity by 75 per cent., and to carry out a housing 
scheme for its employés. 


South Africa.—The Johannesburg municipal authorities 
have issued another notice to electricity consumers asking them to 
economise in the use of electricity between 5 pm. and 9 p.m., 
especialiy on Friday and Saturday evenings. This arises, as menp 
tioned previously in these notes, from the difficulty of obtaining 
plant on order in England, which leaves the electricity department 
short during the winter months. . 


Tasmania.—A report has been prepared by Mr. R. H. 
Garvie, engineer for the Launceston Marine Board, in regard to the 
proposed works at Bell Bay. which site has been decided on for the 
deep water port for the Tamar. Amongst the works forming the 
first section to be carried out are the following :—Wharf equip- 
ment. consisting of electric cranes and capstans ; a power station 
for generating the electricity required to operate the cranes, cap- 
stans. lighting. and other electrical appliances.— 7¢nders, 


West Ham.— Loan Sancrion.—The L.G.B. has sanc- 
tioned a loan of £12,100 for the provision of a water-tube boiler 
and accessories at the Corporation electricity works. ; 

B. oF T. COMMITTEE AND MUNICIPAL SUPPLIES.—The following 
authorities have agreed with the resolution of the West Ham 
Youncil protesting against the inadequate representation of 
municipal undertakings on the Committee appointed by the Board 
of Trade to'inquire into the question of electrical supply :— 
Southend, Kettering. Sunderland. Norwich, Battersea, Walsall, 
Redditch, Wednesbury, York, Luton, Newport, Gillingham, Clacton, 
Bradford, Watford, Bath. Other Councils are expected to take 
similar action. The matter has also been brought under the notice 
of the Municipal Tramways Association, the Urban District 
Council's Association, the Association of Municipal Corporations 
(which has referred the matter to its Law Committee), and the 
Incorporated Municipal Electrical Association (which is in agree- 
ment with the action taken by the Council, and had circularised 
its membership). l 


TRAMWAY and RAILWAY NOTES. 


Australia.—In the course of a recent speech on Melbourne 
tramway matters, the Minister of Public Works mentioned that 
there were eight separate bodies controlling tramways in the 
metropolis- five municipal trusts, a Railway Board controlled line, 
the Central Tramway Board. and a private company. He added 
that it was the intention of the Government to introduce a Tram- 
way Bill, with a view to appointing a Board of 14 delegates, 12 of 
whom would be appointed by the municipalities and two nominated 
by the Government, one of the latter being chairman. This body 
would have the exclusive right to manage and control the present 
tramways and all future extensions sanctioned. All the tramway 
undertakings would be divided into systems, and the whole of the 
revenues paid into one account, and, after meeting charges pro- 
perly chargeable to the general fund, profits would be distributed 
amongst the municipalities on a car-mileaze basis. The control of 
electricity supply, according to the proposal, would also be taken 
over by the new body eventually ; this was held over until the 
questions connected with the use of the brown coal deposits of the 
State were settled. 


Birmingham.—Yrar’s Workine.—The result of the 
working of the Corporation Tramways for the year ended March 
8ist last. shows total receipts amounting to £838,725, and a surplus 
of £76,290, as compared with £107,749 for the previous year, a 
decrease of £31,459. Of the net profits £66,205 was carried to 


' reserve fund and £10,085 was applied in wiping off the expendi- 


ture on motor-omnibuses. The decrease was mainly due to the 
frequent stoppage of the tramway services occasioned by the 
failure of the electricity supply departinent to maintain an ade- 
quate supply of electricity for the working of the cars. The 
number of passengers carried was 171.445.020. as compared with 
163,258,581 in the previous year, an increase of 8,186,436. 


Blackpool.—On Thursday, last week, the employes in the 
tramway and electricity departments of the Corporation threatened 
to strike immediately unless applications for war bonuses, some of 
which were made in February and March, \were considered, A 
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deputation from the employés was heard, with the result that an 
offer, as from April 5th, was made of 3s. additional war bonus to 
men, and 2s. to women and youths under 21, thus increasing the 
bonuses to 7s. and 48. 6d. respectively. except that workers with 
over 30s. a week will receive a total bonus of 5s. 6d. An increased 
expenditure of £6,500 a year is involved, bringing war allowances 
and bonuses up to £23,000 a year, At a midnight meeting of 
the men, addressed by the Mayor, the offer was accepted, 
conditional upon outstanding matters in the tramway department 
beiny settled. 

The Improvement Bill before Parliament authorises £35.382 for 
new tramways, on 30 years’ repayment. and £6,054 for their 
electrical equipment, on 20 years’ repayment. 


Brighton.— Year's Workine.—The working of the 
Corporation Tramways shows a surplus of £7,521, after payment 
of €3.538 in war allowances and £1,615 in war bonuses. The total 
number of passengers carried was 13,678,251, as compared with 
12.295.198 in the previous year. The engineer states that £12 5s. 
per ton was received from the sale of old tramway rails, being 
nearly double the price paid for them 16 years before. 


Continental.—Norway.—Owing to the growth of traffic 
thwards the outskirts of Christiania, it has been decided to extend 
the existing underground railway by a length of 2'1 km. The 
“tunnel will be fitted with a single track at the beginning, but later 
a second tunnel will be built for the second track. Continuous 
current will be picked up at 600 volts from a third rail. 

SPAIN.—A company has been formed at Zarayroza for the building 
and working of a projected rural electric tramway from Zaragoza 
to Osera. to serve in its course some six villages and their local 
industries. 

The title of the projected underground metropolitan railway 
in Madrid is changed, by a Royal Order, to Metropolitano Alfonso 
III, the company taking over the concession being authorised to 
vary its title accordingly. 


Employment of- Women Drivers.—The annual con- 
ference of the Amalgamated Association of Traraway Workers, 
held at Leicester last week, adopted a resolution insisting on the 
employment of discharged soldiers in lieu of women drivers. 


Huddersfield. YEAR'S Workinc.—At the T.C. meeting, 
last week, the annual financial statement of the tramway under- 
taking showed that the income had increased from £143.210 to 
£152,436, an advance of £9.226. The expenditure had increased 
from £79,892 to £90,749, a differemce of £10,768, The passengers 
carried had increased on the previous year by 2 millions. The 
reserve fund stood at £44,562. but Mr. Sellers, moving the adoption 
of the minntes, said more than that would be required to put 
the system into a proper state when that could be done. The 
statement was approved. ' 


Keighley.—The tramway strike, owing to a demand by 
the female conductors to be placed on the same footing as the men 
in the service, is unsettled. The tramway service was suspended 
on May lith. The Corporation Tramways Committee received 
representatives of the workers on Tuesday. last week, but refused 
to consent to arbitration ; the local Trades and Labour Council has 
passed a resolution protesting against the refusal. During the 
week the Tramways Committee took advantage of the opportunity 
to lay some new points on the track. 


Lancashire—Tramway WaGrs.—The Tramway Com- 
mittees of Rochdale, Burnley, Bolton, and other towns. have been 
notified by the Association of Tramway and Vehicle Workers of 
its decision to withdraw its members in 21 days. unless an advance 
in wages of 10s. per week is given or the case referred to arbitra- 
tion. For Bolton such an increase would entail an increase in 
expenses of £10,000 a year. 


Leeds.— Substitution from the Army has been com- 
menced on the Leeds tramway service. soldiers in khaki, unfit for 
general service, being now engaged as car drivers in the streets. 
After a fortnight’s trial the men’ are sent back to their unit for 
discharge from the Army. so that they may take the place of 
drivers suitable for general service. There are at present 25 
category “A “ men on the Leeds tramways. 


London.—The L.C.C. is recommended by the Highways 
Committee to suspend the halfpenny fare stages and the issue of 
ordinary return tickets on the Council's tramways; the general 
manager estimates an increase in revenue of £60,000 as a result of 
the suspension of the halfpenny fare stages, and £45,000 from the 
suspension of return tickets. The Committee considers that if the 
Council agrees to the recommendations, the duties of the conductors 
will be simplified, and an improvement in fare collection will 
result. 

The Finance Committee, in its report on the .question. points out 
that the chairman of the Finance Committee, in referring to the 
estimates for the current financial year, informed the Council that, 
although the financial result of the year 1916-17 would be more 
satisfactory than was anticipated 12 months ago. the estimates for 
the current year showed a probable deficiency in the revenue 
account of £89,402, and urged the necessity of steps being taken 
to increase the revenue of the undertaking, in order to prevent it 
becoming a burden upon the ratepayers. 

Since the estimates were prepared additional liabilities bave been 
undertaken, particularly in connection with inc*eases of wages 
under decisions of Conciliation Boards, 


The Committee considers it desirable to refer to the matter, in 
order that the Council may realise the importance of agreeing to 
the present sugvestions for increasing the revenue of the under- 
taking ; and adds that the present proposals are to be regarded as 
only an instalment on account of a comprehensive scheme for 
placing the undertaking on a sound financial basis. 

The proposals have since been adopted by the Council. 


- 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, —Sy PS EY.— August 22nd. N.S.W. Govern- 
ment Railways and Tramways. Thirty-six indvction motor 
(Specification No. 488). September 19th.—One 225-H.P. synchro- 
nous motor (Specification No. 489). Particulars from Electrical 
Engineers Office, 61. Hunter Street. Sydney. 

MELBOURNE. — July 25th. Victorian Railways. Step-down 
transformer and sub-station equipment for Sandringham-Black 
Rock electric tramway. Particulars from the Chief Storekeeper. 
Railway Offices, Spencer Street. 


Dublin. — June 2nd. Corporation. One, two or three 
years’ supply of coal for the electricity works (12 months’ supply 
approximately 40,000 tons). Specification from Town Clerk. 


Fleetwood.— May 26th. Council. 2.000 tons of rough 
slack coal for the electricity works. Mr. A. Cottam, Clerk to the 
Council. 


Kingston-on-Thames.— Corporation. One 5-ton steam 
or electric wagon. Mr. R. H. Clucas. Borough Surveyor. 


Manchester.— Mav 25th. Corporation Electricity Com- 
mittee. Various stores for 12 months. Mr. F. E. Hughes. 
Secretary, Electricity Department, Town Hall. 


Stoke-on-Trent. — Corporation electricity works, Coal 
and slack for a year. Borough Electrical Engineer. 


CLOSED. 


Government Contracts.—l.ist of new contracts placed 
during April, 1917 :— 
War OFFICE. 

Electric cable.—G.E. Ca., Ltd.; W. T. Glover & Co., Ltd.; C. Macintosh 
and Co., Ltd.: Siemens Bros. & Co., Ltd. 

Electric cells.—I.R., G.P. & Telegraph Works Co., Ltd. ; Siemens Bros. 
and Con Ltd. 

Stoneware conduits.—Albion Clay Co., Ltd. 

Ebonite.— C. Macintosh & Co., Ltd.; Siemens Bros. & Co., Ltd. 

Electric light fittings and = accessories.—Cable Accessories Co., Ltd.; 
General Electric Co., Ltd.; H. J. Gray & Son; S. Heath & Sons, Ltd.: 
S. & F. Hodgetts & Co.; Jowett Bros., Ltd.; 8. D. Page & Sons, Ltd.; 
G, Roe & Sons; T. Saveker; Simplex Conduits, Ltd.; Sun Electric Co.. 
Ltd.; Leef, Sundt & Co. 

Electric lamps.—B.T.H. Co., Ltd.; Cryselco, Ltd.: General Electric Co. 
Ltd.: Pope's Electric Lamp Co., Ltd.; Siemens Bros. & Co., Ltd. 

X-Ray plant.--Augtin Motor Co., Ltd. ° 

Hand switches.— Edison Swan Electric Co., Ltd.; G.E. Co., Ltd. 

Works services.—EFlectrieal plant: Cavendish Rlectrical Co., Ltd. 

Electrice torches and lamps.--Edison Swan Electric Co., Ltd.; Efandem 
Co., Ltd. ; G.F. Co., Ltd.; Westwood Electrical Co., Ltd. 

Tin wire.— B.I. & Helsby Cables, Ltd. ; P. Ormiston & Sons, Ltd. 


INDIA OFFICE STORE DEPARTMENT. 


Elemnents.—G.F. Co., Ltd. 
Exchange. Automatic Telegraph Manufacturing Co., Ltd. 
Wire. London Electric Wire Co, & Smiths, Ltd. 


Post OFFICE. 


Protective apparatus.--British L. M. Eriesson Mfg. Co., Ltd. 

Repairing wire apparatus.—G. Plumpton, Ltd. 

Telegraph ditto. —1.R., G.P. & Telegraph Works Co., Ltd. 

Telepho ditto.—Gent & Co.; Peel-Conner Telephone Works, Ltd.: 

l T Bros. & Co., Ltd.; Western Rlectric Co., Ltd. 

Air-line arms.—T. Gabriel, Sons & Burtons. 

Galvanised cup arms.—Bullers, Ltd. 

Arm bolts.—GQGuest, Keen & Nettlefolds, Ltd. 

Battery boxes.—W. D. Tucker & Sons, Ltd. / 

Cast-iron brackets.——Bullers, Ltd. 

Submarine cable.—-Telegraph Construction & Maintenance Co., Ltd. 

Telegraph cable.—B.I. & Helsby Cables, Ltd.; G.E. Co. Ltd.; W.T. 
Henley’s Telegraph Works Co., Ltd.; Union Cable Co., Ltd. 

Dry cells.—Siemens Bros. & Co., Ltd. 

Telephone cords.—Siemens Bros. & Co., Ltd. 

Extensions and moditication of telephone equipment, Edinburgh.— 
Western Electric Co., Ltd. 

Galvanometers.—I.R., G.P. & Telegraph Works Co., Ltd. 

Head-dresses.—-R. Burley, Ltd... 

Tnsalators.--Taylor, Tunniclit? & Co., Ltd. 

Zine rods.— Eyre Smelting Co., Ltd. 

Telephone storage-hattery repairs, Glasgow, —Tudor Accumulator Co., Ltd. 

Bronze wire.—T. Bdlton & Sons, Ltd.; B.I. & Helsby Cables, Ltd.: 
F. Smith & Co. (incorporated in the London Electric Wire Co. and 
Smiths, Ltd.). 

H.D. copper wire.—T. Bolton & Sons, Ltd. ; B.I. & Helsby Cables, Ltd. : 
Elliott's Metal Co., Ltd.; R. Johnson & Nephew, Ltd.; Shropshire 
lron Co., Ltd.; F. Smith & Co. (incorporated in the London Electne 
Wire Co. & Smiths, Ltd.); J. Wilkes, Son & Mapplebeck, Ltd. 

Tinned-copper wire.— B.I. & Helsby Cables, Ltd. 

Enamelled and tlame-proof wire.—C. Macintosh & Co., Ltd. 

Galvanised-iron wire.— Dorman, Long & Co., Ltd. ; R. Johnson & Nephew. 
Ltd.; Rylands Bros., Ltd.: Shropshire Iron Co., Ltd.; F. Smith and 
Co., Wire Manufacturers, Ltd.; Whitecross Co., Ltd. 


Australia. — QUEENSLAND.—The P.W.D. has accepted 
the tender of the Brisbane Electric Co. for high-speed engines and 
electrical plant for the Geodna Hospital. at £4,055 ; and that of 
the Edison Swan, Electric Co.Ltd forja storage battery, at £1.231, 
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SYDNEY.—Four electrically-driven induced-draught fans at Ryde 
pumping station, for the Metropolitan Bourd of Water Supply and 
Sewerage :— 


Ferrier & Dickinson .. S; s .. (accepted) £1,950 
H. P. Gregory & Co. Bis p we = ee .. 1,480 
Noyes Bros., Ltd... PA “a oe bs si .. 1,730 

Ditto ee ; (alternative) 2,040 
R. Wildridge & Co. . .. 4,895 


Office estimate, £1,360. 
P.M.G.’s Department, N.S.W.. Accepted tenders :— 


100 miles enamelled-wire cable, £17 15s. per mile.—Western Electric Co, 
(Aust.), Ltd. i 

100 miles tinned-copper No. 18 wire, £11 17s. Gd. per mile.—Noyes Bros. 
and Co., Ltd. 


Victorian Railways Department :— 


Storage-battery freight truck, with Edison battery, spares and accessories, 
£427.— Knox, Schlapp & Co. — Tendera. 


Aylesbury.—T.C. Accepted tenders :— 


Premier Gas Engine Co.—Gas plant for the electricity works. 
General Electric Co.—Dynaunos. 


Leyton.—U.D.C. Accepted tenders :— 


Electricity meters.— Electrical Apparatus Co., Ltd., and the Reason Mfg. 


London.—St. Pancras.—Tenders for 50,000 pairs of 
carbons for use in open arc lamps :— 


General Electric Co., Ltd. 


(accepted) £505 0 
Crompton & Co., Ltd. oe ee 


562 10 


British Central Electrical Co., Ltd. 630 0 
Geipel & Co. Se ta ka Are i 693 15 
Wells Electrical Co. .. oe <a ze 768 15 
Engineering & Arc Lamps, Ltd. .. ia 798 15 


HAMMERSMITH.—The Electricity Committee has received the 
undermentioned tenders for induced-draught plant at the gene- 
rating station :— b 


Musgrave & 


Co. er oh . (accepted) £1,564° 
James Keith & Blackman, Ltd. i .. 2,720 


Matthews & Yates, Ltd. bes ha ia ey 2.260" 
Davidson & Co., Ltd. .. èe pa os “a «=. 2, HB 
Underfeed Stoker Co. . .. 98,271 


* Not including the cost of electric motor for driving the second fan. 
One steam-driven turbine with reducing gear for driving the fans, £650.— 
R. J. Hodges & Co. T 


STEPNEY.—Electricity Committee. Accepted tender :— 


Four motors and starters, in connection with the new fans at the Lime- 
house generating station, £1,044.—Mawdsleys, Ltd. 


FORTHCOMING EVENTS. 


Junior Institution of Engineers.—Friday, May 25th. At R p.m. At 80, 
Victoria Street, S.W. r. William Wilson, F.R.S., will exhibit and 
describe a Tellurion. , ° 


Royal Institution of Great Britain.—Saturdays, May 26th and June 2nd. 
At 8p.m,. At Albemarle Street, Piccadilly, W. Lectures (IV and V) on 
- “The Electrfcal Properties of Gases,” by Prof. Sir J. J. Thomson, Pres. R.S. 


NOTES 


Volunteer Notes.—County or LONDON VOLUNTEERS 
ENGINEERS ‘(FIELD COMPANIES).—Headquarters, Balderton Street. 
Oxford Street, W. ú 

Orders for the Week. By Lieut.-Colonel C. B. Clay, V.D., Commanding :— 

Munday, May Bıh.—See Special Orders. 

f era A May 2th.~Lecture, 6.30, Physical drill and bayonet fighting, 
WY to 0.90. 

Wednesday. May 30th.—Drill, No. 1 Company, Right Half Company, 6.15. 

Thursday, May 31st.—Drill, No.3 Company, Right Half Company. Ambulance 
Class by M.O., 6.30. Signalling Class. 

Friday, June 1et.—Technical for No. 2 Company, Left Half Company, at 
Regency Street. Drill, No. 8 Company, Right Half Company. Recruits’ Drill, 
at 6.30 to 7.30. 

Saturday, June 2nd.— Commandant’s Parade, 2.45, Uniform for drill. 

Sunday, June 3rd.—Parade Clapham Common Station (Tube HKailway), 
9.45 a.m., for work at Bombing School. Uniform. Rations inust be carried. 


(By order), MacLrop YEARSLEY, Adjutant. 


Institution and Lecture OLEA: hysical Society of 
London.— At the meeting held on April 27th. a paper entitled 
“A Note on the Derivation of the General Equation for Wave 
Motion in an Elastic Medium" was read by Prof. J. A. Fleming, 
F.R.S. The paper explains a simple method of arriving at 
the general differential equation for wave motion in a manner 
which would appeal to students not very well versed in 
hydrodynamics or the theory of elasticity. A paper on “Cohesion.” 
hy Prof. Herbert Chatiley, D.Sc., was taken as read. One of the 
objecta of the paper was to re-state and add further evidence in 
favour of an electrical theory of cohesion. i 

Society of Engineers Cinc.). A paper was read by Lord 
Headley, on May 7th, dealing with the “Goods Clearing House 
System ” introduced by Mr. A. W. Gattie and Mr. A. G. Seaman 
some eight years ago. Electromagvetic sorting and distributing 
machinery is employed, with the view of doing away with the 
waste of time, space, and money inseparable from the clumsy 
methods of loading, unloading, shunting, &c.,at the termini of all our 
great railway systems. The actual loss to this country due to the 
antiquated methods at the railway terminals has been estimated at 
over £1,000,000 a day. The system was described in our issue of 
July 8th, 1910. 

Victorian Institute of Engineers.—In a presidential address, on 
March 22nd, Mr. H.R. Harper, electrical engineer to the Melbourne 
City Council, quoted figyres illustrating the rapidity with which 


electricity is coming into use in factories throughout Victoria. In 
1915, there were 1,915 factories using electricity, the actual H.P. 
used being 26,385. Assuming that the population of Meibourne 
in 1925 would be 925,000, the estimated consumption would 
average ont at 260 units per capita; and assuming that 130 million 
units would be generated by the Railways Department for the 
operation of the suburban railways, the total consumption per 
capita for all purposes would be 400 units. In view of the 
necessity for larger plant. absolute bed-rock costs of fuel, and 
unlimited water for cooliny purposes, it would be necessary to 
provide in the near future one, and later on perhaps two, large 
power houses for light, power, and tramway requirements in the 
metropolis. Before any scheme for a new power house for the’ 
Melbourne area could be decided upon. the question whether brown 
coal could be economically used would have to be given very careful 
consideration. The most serious handicap that brown coal in 
Victoria had been burdened with was the comparatively low price 
at which superior imported black coal had been available, but the 
greatly increased price in recent years of black coal gave the 
brown coal a great opportunity to compete with it. He estimated 
that, without any of the benefits derivable from by-products, 
electric power produced at the Morwell field could be delivered in 
Melbourne in the form of 20.000-volt energy at about one-third of 
a penny for each unit, with a load factor of 40 percent. For a 
24 hours’ daily supply, the cost for each high-tension unit would 
be about a farthing. These prices were based on a limited output 
of 50.000 Kw. The cost of power from Altona would be equivalent 
to “35d. a unit. It would be practicable, with the aid of 110.000- 
volt overhead transmission, to convey electricity considerable 
distances throughout the State. The production and distribution 
in bulk of electricity would seem a reasonable activity for the 
State Government to undertake. allowiny the retail distribution of 
electricity to remain in the local hands, municipal or private.— 
Australian S. and Mining Standard, 

Institution of Electrical Engineers.—The annual meeting of the 
NEWCASTLE-UPON-TYNE LOCAL SECTION was*held on May 14th. 
The report of the Committee stated that the membership had 
increased from 240 to 250, and an unusually diversified programine 
of papers and discussions had been gone through during the year. 
The officers and Committee for the ensuing year were elected as 
follows :—Chairman, A. H. Marshall ; vice-chairmen, A. P. Pyne, 
W. Cross ; past chairmen, C. Vernier, P. V. Hunter, H. W. Clothier : 
Committee, power supply undertakings. E. Fawssett, J. W. Jackson, 
W. F. T. Pinkney ; manufacturers and contractors, L. H. A. Carr. 
T. Carter, W. G. Gunn, J. H. Holmes, M.. G. S. Swallow ; Post 
Office, F.C. G. Baldwin ; universities and technical colleges, F. O. 
Hunt, W. T. MacCall. Dr. W. M. Thornton: borough electrical 
engineers, C. Turnbull: consulting engineers, J. R. Beard, W. C. 
Mountain, G. Stoney, F.R.S. ; North-Eastern Railway Co., C. E. 
Taylor: hon. treasurer, C. Vernier; hon. secretary, J. R. Andrews ; 
assistant hon. secretary, R. W. Gregory ; hon. auditors, H. S. Ellis, 
G. L. Porter: students’ representatives, J. Rosen, A. W. Crompton. 
The report and the financial statement were formally adopted, and 
Mr. J. H. Holmes then gave an address on the early days of the 
telephone, phonograph, and electric light. 

illuminating Engineering Society.—The report of the Council 
for the session 1916-17 states that. in accordance with a suggestion 
made at a recent meeting, a Committee has been appointed to draw 
up a pamphlet explaining the nature and use of the “ lumen.“ 
The Society has been actively engaged on work of public import- 
ance, having been invited to be represented on the London Safety 
First Council, and to co-operate with the Cinema Commission 
Inquiry, while Committees of the Society have been engaged in 
special investigations for Government Departments in connection 
with the war. <A deputation also waited upon the Department for 
Scientific and Industrial Research, and requested it to form a Joint 
Committee on Illuminating’ Engineering; this was done, the 
following being the names of the members :—Mr. A. P. Trotter - 
(chairman) ; Sir Maurice Fitzmaurice, Mr. J. S. Highfield (repre- 
senting the Standing Committee on Engineering) ; Prof. H. Jackson, 
Prof. C. V. Boys (representing the Standing Committee on Glass 
and Optical Instruments); Dr. C. Carpenter (South Metropolitan 
Gas Co.); Mr. Leon Gaster (illuminating engineer): Mr. F. W. 
Goodenough (chairman of Council, [Illuminating Engineering 
Society); Captain J. H. Parsons, F.R.C.S. (ophthalmié surgeon) ; 
Sir John Snell (electrical engineer). The formation of this Com- 
mittee is regarded as an important recognition of the aims of the 
Society. 


Protected Occupations.—The Ministry of Munitions of 
War has now issued a useful leaflet (MM 139), which forms a short 
guide to the Schedule of Protected Occupations (MM 130). Copies 
of the schedule, to which we referred some weeks ago. are in the 
hands of Trade Union secretaries and employers, and can be 
obtained from any bookseller for one penny. By means of a series 
of 15 paragraphs given in the form of question and answer. any 
man may discover whether he is or is not protected and what he is 
to do under given circumstances. 


Parliamentary. Royau Assent.—The Royal Assent 
has been given to the West Kent Electric Power Act, 1917. 


Protection from Lightning.—A correspondent, with the 
pseudonym “Erg,” who has omitted his name and address. is 
informed that the measures he proposes to adopt ought to prove 
quite satisfactory and efficient. 


The Huns and Cockerill’s.— Reuter reports that almost 
all the machinery of the Cockerill establishment at Seraing has 
heen removed by the Germans, and the management has conse- 
quently been obliged to close the works. 
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Fatalities. —An inquest was held at Dudley concerning the 
death of J. C. Beaumont (28), an electrician emploved by Messrs. 
Bean & Son, who was killed in one of the transformer houses of the 
firm. Deceased had been employed by this firm 17 months. He 
was one of three electricians engaged in the night shift to attend 
to the repairs and maintenance of tMe plant. and one morning. 
shortly before finishing shift, he invited two friends, who were also 
employed at the factory, into the transformer house. He opened 
the cubicle, and- almost instantly his friends noticed his right 
sleeve smoldering. One of them, who tried to pull the deceased 
clear, himself suffered shock and burns. Mr. J. L.Chalmers.the chief 
electrical engineer of the firm, said that the only purpose deceased 
would have in the transformer power house would be to put in the 
high-tensionswitch. It was ayainst the regulations foranvone. except 
an authorised person, to enter the transformer house. From what he 
had seen of the man’s injuries. he conclnded that he must have 
opened the cubicle and touched two copper wires. and would have 
the full force of the 5.500 volts a.c. through him, so long as the 
current held him there. They had an automatic vear that caused 
the switches to trip out, and it would not be until the two switehes 
at the Smethwick station (five miles away) and the two 
switches at Oldbury (three miles away). and the one at the works 
tripped out, that the man would drop to the floor. The whole of 
the regulations of the Home Office were complied with. and certain 
extra precautions taken, but it wasimpossibleto wrap to the very ends 
the copper wire which deceased appeared to have taken holdof. Arti- 
ficial respiration was tried for a considerable period. In addition to 
holding the wires, deceased was apparently leaning against the 
enbicle, which would account for the burns to the man’s left leg. 
Verdict, “ Accidental death.” 

An inquest has been held on ha death of a labourer killed by 
being taken round a shaft when putting on a belt at the Blackpool 
Corporstion electricity works. 

BIRMINGHAM. —" Accidental death“ was the verdict arrived at 
in the inquest on the death of D. R. Hinge (I9). an electrician in 
the employ of Harpéns & (o.. who was repairing an electric light 
cable on a lift at 11a. New Street. Deceased was found on the top 
of the cave with his neck pinned between the cave and the lift 
wall. The foreman electrical engineer said that his assumption 
was that Hinge had been trying to work the switeh from the top 
of the caye—a thing that he should not have done. 


Welsbach Appeal to the Privy Council Dismissed.— 
The Zimex tor May 18th contains a report of the hearing before the 
Judicial Committee of the Privy Council of the appeal of plaintitfs 
in the case of the Welsbach Light Co. of Australasia. Ltd.. r. the 

commonwealth of Australia and the Attorney-General for Australia. 

The petition was for leave to appeal from a jndyment of the High 
Court of Australia. Under the Trading with the Enemy Act the 
Attorney-General for Australia on August Sth, 1915, acting under 
the Proclamation of the Governor-General, declared that certain 
companies, including Falk, Stadelmann & Co.. were, in his opinion. 
managed or controlled. directly or indirectly. by or under the 
influence, or carried on wholly or mainly for the benefit, of persons 
of enemy nationality or resident in an enemy country. On Sep- 
tember IXSth the Attorney-General made a similar declaration 
against the Welsbach Light Co. of Australasia. The petitioning 
company's affairs were thus brought to a standstill, and they insti- 
tuted an action against the Commonwealth and the Attorney- 
General, alleging that the provisions of the Trading with the 
Enemy Act. were vitru rirex the Commonwealth Parliament, and. 
in any case, that the Proclamation, and the declaration under 
which they had suffered, were unlawful. They denied the 
allegations as to enemy influence or control. 

The Commonwealth demurred to the action, and the demurrer 
was argued before the High Court of Australia, which, by a majority 
of six Judges avainst one. allowed the demurrer, and entered 
judginent for the Commonwealth. : 

The petitioners now applied for leave to appeal. They urged 
that the prerogative of declaring what persons were enemies 
belonged to His Majesty alone, and that it was beyond the powers 
of the Parliament or the Governor-General of Australia to declare 
or proclaim that a person or company was to be regarded as an 
enemy throughout Australia. Even if the Trading withthe Enemy 
Acts of Australia were, in all respects, within the powers of the 
Parliament, they did not authorise or justifyeither the Proclamation 
or the Attorney-General’s declaration. The petition was dismissed, 
without costs. 


The Engineers’ Strike.—Matters connected with the 
strike of engineers and other munition workers in different parts 
of the country came to a head at the week end, and as the result of 
conferences and interviews, in one of which Mr. Lloyd George 
personally took part, an understandiny was arrived at which may 
eventually clear up the misunderstandings and grievances which 
have in part contributed to the trouble. Thousands of men 
returned to work dnring Monday and Tuesday, but others remained 
out pending the result of the proceedings at Bow Street on 
Wednesday concerning the strike leaders who were arrested in 
London, Manchester. Sheffield, xe. There has been talk of a strike 
of electricians, acting in sympathy with the engineers, and in some 
places matters went further than talk. At the time of writing we 
understand that asa result of a meeting of the men's representa- 
tives with the Minister of Munitions on Wednesday. the electrical 
strikers returned to work yesterday morning. 


Telephone Operators for the Front.-— Seven Liverpool 
telephone girls between the aves of 25 and 30 have been selected 
for telephone work in France. They are now receiving special in- 
struction for the work they are destined for on the Army field 
telephone apparatus.— Munchester Daily Dispatch, 


The Sperry Anti-Submarine Device.—It is reported 
from Washington that the United States Navy Consulting Board is 
testing an invention developed by Mr. E. A. Sperry to combat the 
submarine menace, and tests are expected to be completed in a few 
weeks, The device requires no extraneous machinery, and can be 
utilised against the enemy this summer ; it is expected not only to 
render merchant ships immune from danger, but also to make 
them strony in offence, and to wipe out the U-boats altogether. 
Mr. Sperry is well known as the inventor of the Sperry gyroscopic 
compass and stabilisers and the Sperry searchlight arc lamp, and 
as a founder of various electrical companies. We wish him all 
suceess In his new venture. 


Appointments Vacant.— Meter and electric light wiring 
inspectors (£2): shift engineer, for Eccles electricity works. See 
our advertisement pages to-day. 


Pre-War Contracts.—The Committee appointed by the 
Board of Trade to consider and report on the position of British 
manufacturers and merchants after the war in respect of contracts 
entered into by them prior to the war with persons or companies 
in the United Kingdom or in Allied or neutral countries, the 
fulfilment of which has been prevented or impeded by the war. and 
as to the measures. if any. which are necessary or desirable in this 
respect, has begun its sittings, and is ready to receive evidence. 
Secretary. Mr. L. F. C. Darby, Board of Trade, 7. Whitehall 
Gardens, London, S.W. 1. Communications should be made 
through firms. their Chamber of Commerce or their Trade 
Association.: 


The I.E.E. Wiring Rules and the E.C.A.—The following 


letter was received too late for insertion in our “ Correspondence ` 
columns :-- * 

“The letter in your issue of May [Sth, over the signature * Wiring 
Rules, is an instanceof the insidious form of attack electric wiring 
contractors have been subject to for the past ten years or so. The 
suyrestion is that the wiring contractors push a cheap class of 
wiring. whilst the supply authorities endeavour to maintain a 
hivher standard. 

“ Your correspondent says :—' In a large town. several leading 
members of the E.C.A. are using: slip-joint tubing. which the LEE. 
rules specifically forbid. On protest. being made by a supply autho- 
rity. the contractors stated that thev paid little attention to the 
LE.E. rules. and also declared that no one had the power to 
enforce them, 

“I contend that it is the wiring contractors who have con- 
tinuously pushed for a better and more permanent class of wiring. 
but have been hindered from first to last by the attitude of the 
supply authorities. During the time this has been going on, con- 
tractors have been assailed by statements that their work is bad, 
and that the public should be protected by the granting of muni- 
cipal wiring powers. It was expressly to combat these statements 
that the E.C.A. devised the ‘Guarantee of Work ` scheme by which 
it indemnities the employer of any member of the E.C.A., subject 
to certain conditions, against workmanship below the IEE. 
standard. Unfortunately. the scheme was delayed by the inter- 
ference of the Board of Trade, who pointed out that it benefited 
members of the E.C.A. in preference to the remainder of the trade, 
and was inconsistent with the articles of incorporation. 

“The ECLA. therefore promoted a company under. the title of 
N.E.C.T.A., Ltd.. expressly for the purpose of carrying out this 
indemnity. and your correspondent. will be pleased to learn that 
the guarantee will come into force as soon as the necessary arrange- 
monts can be made, which are expected to be completed within 
the next few months, 

“The E.C.A. is satisfied with the work of its memberr, and is 
prepared to back this opinion with its pocket. I think this should 
be a sufficient answer to your anonymous correspondent. 


H. MARRYAT. 
“London, E.C., May 22nd, 1917.” 7 


Electric Power Supply.—The Electric Power Supply 
Committee appointed by the Board of Trade, under the chairman- 
shipof Mr. Huth Jackson, to consider what steps should be taken 
to ensure an adequate and economical supply of electric power 
for all classes of consumers in the United Kingdom. particularly 
industries which depend upon a cheap supply of such power for 
their development, has unanimously come to the followiny con- 
clusions :-- 

l. That the success of British industry after the war will depend 
upon the adoption of the most efficient methods and machinery, 80 
as to reduce manufacturing costs as much as possible. 

2. That a highly important element in reducing costs will be 
the veneral extension of the use of electric power supplied at the 
lowest possible price, and it is by largely increasing the amount of 
power used in industry that the average output per head, and, as s 
consequence, the wages of the worker. can be raised. l 

3. That the supply of electricity in a large number of small 
areas by separate authorities is incompatible with a technically 
sound system. 

4. That the interconnection of existing electric supply stations 
recommended by the Board of Trade in their letter of May 25th. 
1416. cannot alone meet the requirements of the situation, 

D. That a comprehensive system for the generation of electricity. 
and where necessary reorganising its supply, should be established 
as svon as possible, 

lt has been decided to invite representative associations through- 
out the country to give evidence before the Committee with regard 
to the best methods of giving effect to these conclusions,—Daily 
Telegraph. 
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An Industrial Bank Charter.—It is not so very long ago 
that there was a tendency in more or less influential public circles 
to throw cold water upon the efforts of those who desired after- 
the-war preparations to be made in good tiine. Thore who knew 
from lengthy observation and experience how great was the leeway 
that we needed to make up in certain connections, saw only too 
plainly that the task before us would involve most minute and 
patient investigation of facts, conditions and situations, in order 
that appropriate remedial measures and enterprising policy might 
be adopted. Not many months after the war broke out such 
subjects pressed to the fore irresistibly, but, as the records show, 
we proceeded very slowly indeed in those dark days. and it was a 
long while before some of the necessary inquiries and investiya- 
tions were properly begun. Of Jate we have been trying to make 
up for lost time, and, in addition to waging war on such an 
enormous scale, we are trying to settle all the great controversies of 
the past generation. This speeding-up process may help us win the 
war earlier than we should otherwise have done, and it may leave 
the way clear of some of the old political controversies which 
turned our fathers’ grey, so that we may concentrate out minds 
and energy upon the problems of the new age. But it is not to 
be wondered at if some things attempted in a hurry, or advanced 
without receiving sufficient consideration from those concerned, 
are not in their early stages all that could be desired. Among 
industrial authorities there has for many years been a conviction 
that something must be done to assist financially in the development 
of our foreign trade. Lord Faringdon’s Committee found no 
difficulty in accepting that view, and in elaborating a scheme. 
But when all seemed to be plain sailing for the corporation which 
had been formed. and had received its charter, hostility of a kind 
developed. apparently unexpectedly, in the Commons, and the Board 
of Trade vote, which carried with it the scheme in question, had to 
he adjourned, so that the scheme might be further enamined in the 
light of the criticisms that had heen offered. Sir Albert Stanley's 
speech explained the objects of the British Trade Bank or Cor- 
poration clearly enough, but it was unfortunate that he should have 
had to deal with it on the Board of Trade vote, when his speech 
had to cover that yreat host of matters for which, as President. he 
has to act as spokesman. The whole of the discussion seemed to 
centre round this particular section of the Board's activities, and 
the criticisms may prove to be in a large measure inapplicable, but 
the whole matter seems to bear evidence of hurry. It would 
almost appear that some of the criticism offered could with 
fairness be attributed more to annoyance than toanything else. For 
the time being, the scheme is still awaiting Parliamentary sanction. 
The latest announcement is to the effect that the terms of the 
Charter are being considered by the Solicitor-General on questions 
of Law. Further Parliamentary discnssion is deferred until after 
the holidays. 


The Nationai Alliance.—The Hon. F. Huth Jackson, 
P.C., presided on Tuesday at 64, Victoria Street. S.W., at a meeting 
of the General Committee of the National Alliance of Employers 
and Employed. - Representatives of a number of Unions were pre- 
sent, together with leaders of industry, and the new constitution 
was adopted. after discussion. The chairman, after referring to 
the gravity of the prevailing unrest, emphasised the necessity for 
the Alliance to extend and strengthen its organisation as rapidly 
as possible. so that employers and employed might together assist 
the Government in the present difficult and invo.ved situation. 
They should be able to deal with the questions affecting labour 
and employment before they reached the stage of acute controversy, 
und they must all co-operate to promote yvenerally the welfare 
of the workers and the etticiency of British industries. Another 
ut their objects would be the facilitating of the reinstatement of 
soldiers, sailors, and munition workers in employment af the end 
ofthe war. The Committee decided to urge the Government not 
to interfere in industrial disputes until every form of direct nego- 
tiation had been exhausted. 


Electrical Trades Union.—At a meeting held at the 
White Horse Hotel, Birmingham, last week, it was decided to form 
a Birmingham Station Engineers’ Branch of the Union. It was 
stated that the Union membership in the district had reached 
neatly 1,000, and was continually increasing. According to a 
Kirmingham paper, Mr. J. Kinniburgh, the general organiser, said 
that the Union desired to include all grades of electrical workers. 
“One of the speakers declared that he was tired of running a 
power station .for 8d. per hour while turn#p-tops were costing àd. 
per ib. and his war bonus amounted to only 14d.” 
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OUR PERSONAL COLUMN. 


The Editors inrite electrical engineers, whether connected with the 
technical ur the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—The Brighton 
Corporation Tramways Committee has granted leave of ab- 
sence, witb an undertaking to increase his salary at the proper 
tune, to Mr. W. Marsa, the engineer und manager, who has 
been appointed to assist the Director of Labour at Admiralty 
Shipyards. 

‘Lhe Kilmarnock T.C. has granted an increase of £100 on 
the salary of the electrical engineer, Mr. Bexon. 

Reading T.C. has increased the salary of Mr. CRAVEN, 
general manager and engineer of the tramways, from £600 to 


é 
£800 a year, by £100 from April lst, and two subsequent 
yearly Increments of £50 each; and that of Mr. J. MCLENNAN 
CALDER, chief assistant engineer, from £250 to £300 by two 
yearly advances of £25 each. 

‘Lhe Highways Committee of the London County Council 
recommends that Mr. P. L. RIVIERE, engineer on the staff of 
Messrs. Kennedy & Donkin, consulting engineers to the Coun- 
cils tramway undertaking, be appointed electrical engineer 
in the Council’s trainways departiment under the reoryanisa- 
tion scheme at a salary of £1,200 a year, rising to £1,500; 
there were 45 applications for the vacancy. 

St. Pancras B.C. has altered the titled of Mr. T. H. Mux- 
FORD, mains foreman, to mains superintendent (outdoors). 
Mr. A. WALTERS, formerly first draughtsman, is to be styled 
In future mains superintendent (indoors). 

The Heston and Isleworth U.D.C. Electricity Committee 
has agreed to lend the services of Mr. P. E. Rycrort, its 
electrical engimeer, to the Controller of Coal Mines (Board of 
Trade), ©“ probably only for a few months, and not exceeding 
the period of the war,” to assist the Department on the 
technical side of the proposed redistribution scheme for coal, - 
subject to payment of part of his salary. i 


Generai.—It is announced that the oflice of Sir GEORGE 
ASKWITH, Chief Industrial Commissioner, bas been trans- 
ferred from Old Palace Yard. ‘The new address will be 
Ministry of Labour, Montagu House, Whitehall, S.W. I. 

At a meeting of the South African Institute of Electrical 
Engineers on April 19th, Mr. W. H. Perroll, the President, 
welcomed Lieut.-Col. J. H. Dosson, D.S.O., on his return 
from active service In German East Africa. It was an- 
nounced that Mr. BERNARD Price had joined the Government 
Industrial and Scientific Commission, and was in Cape Town. 

The London Coke Committee have consented, upon the 
request of the Controller of Coal Mines, to their engineer and 
fuel expert, Mr. B. W. L. Nicon, Assoc.1.E.E., assisting and 
advising him in the matter of coke supplies and use, with a 
view to realising the greatest possible advantage through it 
in furthering the cause of coal economy. 

Mr. R. B. MoyniHan has been appointed works manager to 
the Electro Bleach and By-Products, Ltd., of Middlewich, 
Cheshire, and he has taken up his duties. 

The Telegraph and Telephone Age states that the retirement 
of Mr. Josera Furze from the management of the Cominer- 
cial Cable Co., at Liverpool, a position which he had occupied 
since the formation of the company 33 vears ago, was cele- 
brated in Liverpool recently, when a goodly company, com- ° 
prising members of the local telegraph and ‘cable world, 
assembled to do him honour. Mr. J. Wilkinson presided, 
and among the guests were Col. H. A. Schrank (late Lanea- 
shire Fusiliers), Col. A. de Vere Alexander, D.S.O., Col. J. P. 
Sparling (both late of the Indian Army), and Capt. J. H. L. 
Richards, R.N. Mr. W. Steventon, assistant manager, pre- 
sented to Mr. Furze a silver tea and colfee service on an 
engraved salver as a mark of esteem from the staff of the 
Commercial Cable Co. at Liverpool, while a walking-stick, 
subscribed for by officials of the Western Union Cable ser- 
Vice was also presented to Mr. Furze. Mr. W. Steventon, 
assistant superintendent, has been advanced to the position 
of superintendent in place of Mr. Furze. 

According to the Daily Telegraph, the present chief of the 
Universities Department at the Board of Education, Mr. H. 
F. HeatH, is to be the head of the new Science and Indus- 
trial Research Branch provided for in this year’s Education 
Estimates. The salary is £1,400, and there will be an assistant 
at £1,200. 


Roll of Honour.—We regret to learn of the death from 
wounds received in action, on May 13th, of DouGLas CUTLER 
BONNELLA, son of Mr. A. J. Bonnella, of Messrs. D. H. 
Bonnella & Son, Ltd. He was educated at St. Paul’s Sebool, 
Hammersmith, and matriculated in 1913. On leaving school 
he joined the above-named firm, and remained there until 
he enlisted in the London Scottish at the age of 18. 

Private E. V. Bani, Cheshire Regiment, killed in) action 
on May 2nd, was employed at the Chester electricity works. 

Lance-Corporal H. H. Nicon, West Yorkshires, reported 
missing, was in the service of Messrs. Tate, electrical engi- 
neers, Bradford. 

Private RicHAaRD A. Dooney, who has been killed in action, 
was employed at the British Westinghouse Works. 

Sergeant G. H. Cark, West Yorkshire Regiment. late of 
the York Corporation electricity staff, has died of wounds 
received in action, aged 47 years. 

The Military Medal, for bravery in conveying food to 
gunners under heavy shell fire, has been awarded to Driver 
C. Epmoxps, R.F.A., formerly op the staff at the Torquay 
Corporation electricity works. 

Sapper E. Clarke, R.E., formerly engaged in the elec- 
tricity department of the Warrington Corporation, has died 
whilst on active service. 

Gunner J. A. PapmMorr, R.H.A., who has died in a French 
hospital of wounds received in action, was for eight years 
at the Colchester Municipal electric light works. 

Private W. F. CHALKLEY, who has been killed, enlisted 18 
months ago from the staff of the Hitchin electric light works. 

Rifleman H. C. Carter, electrical engineer, for some years 
engaged with Messrs. Sandycroft, Ltd., Connah's Quay, is 
reported dead, after being missing since, July, 1916, 
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Lieutenant T. R. Staxcompe, of the Army Ordnance De- 
partment, who has been promoted to captain, is an Associate 
Member of the Institution of Electrical Engineers, and pre- 
vious to joining the Forces he was a technical assistant in 
the sales department of the Bristol Corporation electricity 
departinent. 

Mr. A. B. Kipping, late manager of the Gravesend and 
Northfleet Tramways Co., has received notification of the 
death in action of his son, ARTHUR Kipeinc, who had been 
missing since September 16th last. 

Private T. A. Srracnan (Northumberland Fusiliers), 
brother-in-law of Mr. A. Hugh Seabrook, was recently re- 
ported killed in action, but we understand that a posteard 
has since been received from him which is dated a week after 
the date upon which he was supposed to be killed. 

CAPTAIN JOHN CHAMBERLAIN.—The very large number of 
our readers to whom Capt. John Chamberlain was personally 
known will learn with deep regret that he has been killed 
in action at the age of 35 vears. Captain Chamberlain was 
a son of the late Mr. Arthur Chamberlain, and a cousin of 
Mr. Austen Chamberlain, M.P., and of Mr. Neville Cham- 
berlain. In the electrical industry his interests were both 
extensive and important, and they were also characterised 
with a spirit of enterprise and business energy. After leav- 
ing Rugby School, where he was educated, he joined the 
firm of Chamberlain & Hookham, Ltd.. meter manufacturers, 
&c., of Birmingham, and in this business he succeeded his 
father as managing director. He travelled extensively on 
behalf of the firm, and made many friends in all parts of 
the world. He was also interested in Tubes, Ltd., Credenda 
Jonduits, Ltd.. Thomas Smiths, Ltd., of Coventry, and in 
the Midland Electric Taght & Power Co.. which owns the 
Teamington Spa electricity works. He was a Magistrate of 
the City of Birmingham, but had not songht civie or poli- 
tical honours. When the war broke out he heard the call, 
and early in 1915 went with his regiment (South Wales Bor- 
derers) to the Front. He was through severe fighting and 
was badly wounded. Tle returned to the Front in Februarv 
this vear. Captain Chamberlain married a daughter of Prof. 
Povnting, of the Birmingham University, and he leaves four 
children. 

Major G. C. Mines, electrical engineer to the Lancaster 
Corporation, who has been on service with the King’s Own 
Royal Lancaster Regiment since August, 1914, is again men- 
tioned in dispatches by Sir Douglas Haig. 

An American exchange records that Mr. Haron A. LOGAN, 
formerly manager of the Great North-Western Telegraph 
Co.'s office in Belleville, Ont.. who relinquished his position 
to enter overseas service, has been wounded. , 

The Times records that Sec.-Tieut. THomas Crarirs TUR- 
TON, Liverpool Regiment, who was killed on May &th, aged 
23, was educated at Dunchurch Hall, Rugby, and at Upping- 


ham, and afterwards at Faraday Tlouse Electrical Training 
College. 


Obituary.—Mr. W. H. Mexton.—The death occurred on 
Mav 16th of Mr. Walter H. Munton. who for 18 vears had 
Heal Se engineer to the Bristol Tramways & Carriage 
10.. atd. ; 

SIR ALEXANDER BInnir.—-We regret to record the death of 
Sir Alexander Binnie, the well-known engineer, for many 
vears chief engineer to the D.C.C., which occurred on Friday 
last at the age of 78 years. 


Will.—The late Mr. BRorertson Tiawson, a director of the 


Aluminium Corporation, Ltd., and other companies, left 
£104,264 gross. 


NEW COMPANIES REGISTERED. 


British Magnetos, Ltd. (147,495).—Private company. 
Registered May Isth. Capital, £100 in £1 shares. To carry on the business 
of desipners, manufacturers, exporters and importers of, and dealers in, plural 
and single-cylinder maynetos for motor-«cars, evcles, aireraft, marine, and 
other engines, or other purposes, motors, carburettors, bateeries, and ignition 
and other electrical appliances,- &c. The subscribers (vach with one share) 
are: ÈE. H. Godbold, 8, Breains Buildings, E.C.4, advertising contractor; J. 
W. Molony, 32, Winchester Avenue, Brondesbury, N.W.6, advertisement 
writer and designer, The first directors are to be appointed by the sub- 
seribers or by the company. Registered office: 8, Breams Buildings, Chan- 
cery Lane, W.C. 


C. S. B. Electric Bleaching Co., Ltd. (147,497).—Private 
company. Registered May I8th. Capital, £6,000 in £l shares. To take 
over Írom W. R. Cooke and A. E. Coleman certain patents relating to im- 
provements in electrolyGe apparatus for producing liquor for bleaching and 
other purposes, &e, The subseribers (each with one share) are: H. Spray, 
Pinner House, Gregory Boulevard, Nottingham, lace bleacher and dresser; 
WwW. R. Cooke, 10, Colville Street, Nottingham, lace and hosiery bleacher. 
The first directors are» H. Spray and W. R. Cooke (both permanent). Regis- 
tered office: Croydon Road Mills, Croydon Road, Radford, Nottingham. 


Societe Anonyme des Ateliers de Constructions Meca- 
niques Escher Wyss & Cie. (1,570F) (also known as Aktien- 


pesellschaft der Maschinenfabriken Escher Wyss & Cie).—Particulars filed 
May both, 1917. Registered in Switzerland in 1912. Original capital, 
6.500.000 franes in shares of 500 frances each. British address: 109, Victoria 
Street, S.W. F. M. Jeboult, solicitor, of 9, Walbrook, E.C. 4., is authorised 
to accept service. Fhe directors are: Dr. H. Zoelly, J. Maller-Staub, D. 
Gauchtt, T. Kach, H, von Schultess-Rechberg-Bodmer, M., Zuthg, Dr. F. 
Wegmann, K. Schafer, O. E. Ustern-Pestalozzi, and Morel Vischer fall of 
Swiss nationality), and C. von der Herberg and C. Zander (both of German 
nationality), 


OFFICIAL RETURNS OF ELECTRICAL 
‘COMPANIES. 


British Prometheus Co., Ltd.—E. T. Kerr, of 95, Col. 


more Row, Birmingham, ceased to act as receiver or manager on May Jath, 
1917. 


Leon Cornelis, Ltd.—Debenture for £1,000, dated May 


Sth, 1917. charged on the company’s undertaking and property, present and 
future, including uncalled capital. Holder: A. R. Robert, 260, Strand, W.C. 


Electrical Contracts & Maintenance Co., Ltd.—Memor- 
andum of satisfaction in full (a) on February 24th, 1916, of re-issue in 1913 
of debenture dated 1910, securing £100, (b) on December 30th, 1916, of re- 
issues in 1912 of debentures dated 1910-11, securing £100, and (c) on De- 
cember 30th, 1916, of debentures dated 1909 and 1911, securing £300 and 
£100, have been filed. 


Electrical Distribution of Yorkshire, Ltd. (84,972).— 
Capital, £50,000 in £1 shares, Return dated March 13th, 1917. 45,634 shares 
taken up; £1 per share called up on 37,500 and 5s. per share on 8,134; 
£39,022 16s. paid. Mortgages and charges. £5,000, 


English Electrical Co., Ltd. (112,639).—Capital, £5,000 
in £1 shares. Return dated March 23rd, 1917. 526 shares taken up; £5% 
paid, Mortgages and charges: £10,000. bd 


CITY NOTES. 


British An extraordinary general meeting of the 
Westinghouse shareholders was held on Monday at 
Electric and Hamilton House, Victoria Embankinent, 
Manufacturing Mr. d. Annan Bryce, M.P., presiding. 

Co., Ltd. The CHAIRMAN proposed the following reso- 


lution :— 


That the directors of the company be and they are hereby authorised forth- 
with tọ increase the capital of the company from £1,150,000 to £1,395,000 by 


_ the creation (a) of 110,000 additional preference shares of £2 cach, ranking for 


dividend and (when fully paid up and in the meantime subject to being fully 
puid up) in all other respects puri passu with the existing 500,000 reduced pre- 
ference shares of £2 each, and (b) by the creation of 500,000 shares of ls. 
each, to be called *' deferred shares," and to be entitled to the payment of 
a non-cumulative dividend at the rate of 7} per cent. per annum on the 
amounts paid or credited as paid up thereon next after and subject to the 
payment of the dividends at the rate of 15 and 30 per cent. respectively on 
the preference and ordinary shares respectively of the company, but before 
any further distribution of profits amongst the holders of such preference and 
ordinary shares and to rank for repayment of capital in a winding up next 
after such ordinary shares shall have been repaid the capital paid up thereon 
and before any further distribution of surplus assets but not to be entitled to 
any further rights whatsoever in respect either of dividend or profits, or of 
distribution of assets in a winding up, and that the directors be authorised 
forthwith to issue such new shares, subject to the consents of separate general 
mevtings of the holders of the existing preference and ordinary shares of the 


company being obtained. 

Proceeding to explain the objects of the proposals (see Eec. 
Rev., May 18th, p. 552, for the directors’ explanatory cir- 
cular), he said that the primary, and originally the sole, object 
of the negotiations was to have a transfer of the control from 
America to Great Britain. As the war went on, and it was 
discovered in how many directions the United Kingdom was 
dependent on foreign countries for the supply of articles 
which could perfectly well have been made at home, it was 
more and more felt that after the war Great Britain should 
become inore self-sutticing in manufacturing. A natural 
corollary was b growing desire that British industry should 
as far as possible become independent of foreign capital and 
foreiyn control. As time went on this desire became more 
inarked, and the directors becaine convinced that the busi- 
ness of the company might be prejudiced if the control re- 
mained in America. It was remarkable that the desire for 
the independence of British industry originally manifested 
itself strongly in the oversea dominions, especially in Aus- 
tralia, where, as they knew, Mr. Hughes very early in the 
war took drastic steps to put an end to foreign control of the 
metal industries. The lead given by Australia was followed 
by India, and the strong sentiment produced by their example 
eventually induced the Home Government to take action in 
the same direction. Before the war the company’s business 
in the Overseas Dominions began to show marked signs of 
development, and to give them the full benefit of the ex- 
tended field open through the diminution of foreign competi- 
tion, which had been especially severe in Australasia, India, 
and South Africa, it had become of particular importance for 
thern to be freed from foreign control. ,That they should be 4 
purely British concern was, however, no less desirable from 
the point of view of their home and continental business. The 
directors believed that the transfer of control to this country 
would benefit the business in every direction, and for that 
reason alone they strongly recomyended their acceptance of 
the proposals. As an illustration of the injurious way in 
which the continuance of foreign control was likely to affect 
their business, he might mention that when lately they de- 
sired to join the important Federation of British Industries, an 
organisation which had a membership of 400 firms, represent- 
ing a capital of between four and five thousand millions of 
pounds, and of some 40 trade associations, they were refused 
admission on the ground of their being under foreign control. 
notwithstanding that they were on most friendly relations 
with many of its leading members. He had said that originally 
the sole object of the proposal was the transference of the 
control from America to Great Britain. But, incidentally. 
their American friends made it a condition of the option to 
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urchase the control, that the holding company to be formed become profitable. They did not wish to part with their 


Chay the shares should acquire 110,000 preference shares of holding, and were under no necessity to do so, for during 
the company to be deposited, along with their holdings 1D several years they had been making very large profits in 
the British company, in the hands of the trustees for the first their own business. Their consent to the proposals was given 
lien bonds, as security for the payment of those bonds. From solely because they were broad-minded enough to appreciate 


‘he pont of view of their American friends, those 110,000 the motives which prompted their request, and the directors 
iy ue, representing at par £220,000. formed à collateral considered that their thanks were due to them for the 


veagrity, but from their point of view, the issue of the 110,000 generous way In which they had met them. Coming to the 
eso be acquired by the holding company had the advan- question of the new debentures, when the explanatory 
tage of furnishing them with £220,000 in cash. By the end inemorandum was issued some of the details as regarded these 
"Eist year, when the option agreement was completed, it and some other matters had not been definitely settled, and 
Pad begun to be apparent that a dditional capital was required. therefore, only an- approximate figure of the total available 
When he was at Manchester last week in connection with new capital could be given. One of those details was the 
the King's visit to their  orks—which, he might say in pass- . ‘Issue price of the debentures, which had since been fixed at 


ing, interested His Majesty greatly—he saw lying packed 95, as a result of which, and of another small item, the total 
ready for shipment, but unable to get transport, about available new capital would be only £720,000, instead of 


£150,000 worth of their products, and there were m the form about £750,000 as. stated in the memorandum. The terms 
of goods in process of manufacture similar locks up arising the directors considered reasonable under present conditions, 
fom delay in delivery of materials, not to speak of increased and with the prospects of improved dividends they should 
nek up due to the greatly increa sed cost of material. Copper, prove better for shareholders than an equivalent issue of new 
for instance, which bulked largely in all electrical work, had preference shares. Proceeding to refer in conclusion to the 
seein doubled in price Since the war began. The effect parties providing the money, the Chairman said that, for 
fall those factors in lock up of capital was likely to increase the reasons given 1n the memorandum and for other reasons, 
until the war was over, and would thereafter tend to diminish, it was not possible to form a combination of shareholders. 
though only very gra dually. But, as he said at the last They were advised, on consultation with their financial 
general meeting, when the war was over they were certain friends, that 16 would not be possible to find the money under 
Beye confronted with an immensely increased demand for present circumstances. One reason seemed to be conclusive. 
their products, which, by the excellence of their manufac- Under the option agreement it was a condition that the 


ture, had acquired a world-wide reputation. Even now they 110,000 new shares of the British Westinghouse had to be 
were able to undertake only a small part_of the business open deposited with the trustees for the first hen honds of the 


to them, and to overtake the volume of orders which would holding company. But an investment 1n the holding com- 
offer after the war large additions to their plant would be pany was not likely to be attractive to the shareholder of the 
required, It was. to provide this plant, and the additional British Westinghouse Co., because the subscriber to the hold- 
working capital which would also be necessary, that in their © ing company Was limited to 6 per cent. on his preference 
negotiations for obtaining the capital of the holding company, — shares, and could not get anything from his ordinary shares 


they had arranged for the group which was forming that unless the British Westinghouse Co. paid more than 74 per 
company to take up as and when required £500,000 in the cent., and, if it did, had to share any surplus with the 


form of debentures. Having given reasons why the directors Ainericans. Moreover, it was not merely a question of find- 
now asked for an increase of capital after having a few years ing £220,000. There had to be an undertaking to redeem 


ago got it reduced, Mr. Bryce proceeded to explain the details  Withm 10 years the £1 950,000 first lien bonds, and also to 
of the proposals. He said that, as stated in the circular, their provide additional capital to the extent of £500,000 for the 
American friends held more than half of the preference and British Westinghouse Co., that was to say something like 
ordinary shares taken together in the British Westinghouse -£2,000,000 in all. There was no hope of doing all this, 
Co. Of the preference they held 236,747, out of 500,000; of especially under present circumstances, unless with the assist- 
the ordinary 54,421, out of 75,000; and of the two together ance of some powerful group. In consideration for its under- 
291,168, out of 575,000, or 50.58 per cent. Of the 4 per cent. taking these heavy obligations, the group stipulated that the 
debenture stock they held £675. out of £1,241,353, or 54.37 holding company, for which it found, all the money, should 
per cent. They were to sell their debenture stock at the price . possess a three-fourths voting, power Im the British Westing- 
of 86 against 5 per cent. first lien enis of the holding com- Rous on ‘To furnish this voting power, it was proposed that 


pany, their preference shares at the price of 56s. against 5 per the British Westinghouse Co. should issue to the holding com- 
cent. first lien bonds of the holding company. and their ordi- pany in return for £25,000 n cash, 500,000 shares of 1s. each, 
nary shares against 50 per cent. of the authorised issue of which 1n combination with its other holdings of their securi- 
ordinary shares of the holding company. The result would be ties would give it the requisite majority. Those shares were 


that they would get about £1,250.000 in 5 per cent. first lien entitled to a dividend limited to 74 per cent. only after 
bonds and half the ordinary shares issued by the holding payment of dividends of 15 and 30 per cent. on the prefeér- 


company. The bonds were to he redeemable in not later than ence and ordinary shares respectively. No commissions O 
ten years, and in gecurity for them were to be deposited with any kind were payable in respect of any part of the trans- 
trustees all the American holdings of British Westinghouse action, and the directors considered that the terms as a whole 
shares and debenture stock. and also the 110,000 preference were favourable, especially under present conditions. The 
shares of £2 each to be created by the British Westinghouse group which was undertaking the obligations was the Metro- 
Co., and sold by it to the holding company. The income on politan Carriage, Wagon & Finance Co.. Ltd., of which Mr. 


all those securities would go to the holding company. The Dudley Docker was chairman. It was entering into the 


interest which the Americans would receive on the bonds of transaction because it saw its way in connection with its 
the holding company would be exactly equivalent in amount. own business to develop in many directions and make more 


to the return which they at present got from their holdings profitable the business of the British Westinghouse Co. 


in the British Westinghouse Co., on the basis of that com- That it was prepared, alter careful examination of their books 
pany’s paying 74 per cent. on its preference shares. There- and accounts, to take so large an interest 1m their business 
fore, the only hope their American friends had of getting a showed the confidence of the group 1m the position and pros- 
better return in the future than at present lay in any divi- pects of the company, and furnished a practical guarantee 
dend they might get on their half of the holding company's to the company of getting any further capital it might re- 
ordinary shares. Before distributing ^ dividend on its ordi- quire. The group, having made so large an investment. 
narv shares the holding company would have to pay interest would have a strong interest 1n protecting it by finding any 
on its bonds and dividend on its preference shares. besides further funds which might be necessary. The consent of the 
providing for its administration expenses, and as its income ` Treasury had been, asked and, considering the importance 
would consist of what it received from its holdings in the from a national point of view of the object to be attained, - 


British Westinghouse Co. it would be able to pay a dividend there was no reason to anticipate a refusal. 


on its ordinary shares only if the British Westinghouse Co. Mr. N. B. Dickson seconded the resolution. 

paid a larger dividend than 74 per cent. As, however. the In reply to shareholders, the CHAIRMAN said the negotiations 
‘Ajuericans would have only half the ordinary shares in the began nearly a year afo, hut they were not eventually carried 
holding company they could in no case have so good a return through until the beginning of December, long hefore there 
as 43 they had not parted with their holding in the British was any idea of America coming into the war. Whether the 
WY’ estinghouse Co. As to the values put upon their holdings directors would have thought it desirable to complete the 
bv their American friends. let them take the preference shares negotiations if America had come into the war while they 
of the company which they seld. The price he had men- were in progress he could not sav, but he should think it 
tioned. namely, 56s., was based on the market price at the was probable they would have. Although they were delighted 
time the option agreement was made. namely. 50s., and the that the United States had come into the war. the directors 
premium of 6s. was added in view of their accepting pavment still thought it was highly important that the concern should 
in 10-vear bonds. which might oot prove an easily market- be a purely British company. He quite admitted that it 
able security at par. and which, in any case. did not offer meant handing themselves over to the new group “lock, 
tbe possibility of an increase in value comparable with the - ctock, and barrel.’ but he was not sorry it was going to be 
possible. and even probable, increase in the value of the done, as he believed the group would make the transaction 
British Westinghouse preference share. The price fixed for a profitable one to the company as well as to themselves. 


the debenture stock was 86, as against & market price of about They made it a condition that they were to get control. other- 
634 at the time the agreement was signed. The prices fixed wise they would not put up the money. They were becom- 
showed a loss of nearly £600,000 to their American friends on ing responsible for raising £9.000,000, and it would have 
their cash investment nearly 9N years ago. an investment on heen impossible to get that money from the existing chare- 

which they had no return until the last four vears. and the holders. He agreed it would have been nicer if the arrange- 
. loss was definitely fixed just. as the investment promised to ~~ ment could have been carried out without the shareholders 
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having to give up control. but it was necessary for the sake 
of the company to agree to the terms, and, in the end, he 
did not believe that anvone would be dissatisfied with the 
wav in which the arrangement had been carried out. 

The resolution was then carried with one dissentient. 

Subsequently, separate meetings of the ordinary and pre- 
ference shareholders were held at which the scheme was 
approved, one shareholder voting against the resolution m 
each instance. 

The net profit for 1916, after provid. 


Electric ing £6,507 for debenture interest and 
Construction £10,000) for depreciation, was £51,504 
Co., Ltd. (against £43,941 for the previous vear), 


plus £16,839 brought forward, less excess 

profits duty paid for the year ended March, 1915. leaving 
available for distribution £65,041. After paving the 7 per 
cent. preference dividend, 7} per cent. for the vear on the 
ordinary shares, and = transferring £12.389 to the general 
reserve fund, making it £62,500, £31,442 is to be carried for- 
ward, subject to liabilities under the Finance and Munitions 
of War Acts for the two vears. During the vear the company 
Was almost entirely engaged on special electrical work. Prices 
of materials and rates of wages continued on the up grade. 
The increased net profit is due once more to a larger turn- 
over, Which has been accomplished through the redoubled 
efforts of the staff and workmen. Annual meeting: May 3lst. 
Capital expended during 1916. £2,609 ; 
revenue, £150,481. Trafic and parcels re- 
celpts increased by £13,993 to £135,190. 


Potteries 
Electric Trac: 


tion Co., Ltd. Working expenses increased by £12,278, 
although nany repairs and practically 

all renewals had had to be postponed. The amount 
brought forward was £4,935. After deducting expenses 


chargeable to revenue (including £11,025 for debenture in- 
terest and £10.00 for renewals), £10,000 is put to reserve, 
5 per cent. is paid on the preference. and 34 per cent. on the 
ordinary shares, leaving £7,261 to carry forward. The reserve 
is now £46,128, and renewals account £45,738. In order to 
provide against the cost of carrying out the deferred repairs 
and renewals when conditions again become normal, a 
larger amount is carried to reserve and a larger sum carried 
forward. “A fresh draft agreement providing: for a postpone- 
ment by the Stoke-on-Trent Corporation of the date of pur- 
chase of the tramways in the borough is now before the 
Council. 


West London 

and Provincial 

Electric Supply 
Co., Ltd. 


Mr H. Wann presided at the annual 
meeting, on Mav I6th. He said that the 
gross revenue of the Chiswick Electricity 
Supply Corpn.. which supplied Aberyst- 
wyth as well as Chiswick, had increased 
by £897 to £20,528, and the number of 
consumers by 31 to 2,809. The net revenue had increased by 
£471. The corporation had paid 5 per cent. dividend. The 
speaker referred to the increased cost of fuel and manage- 
ment. and said that the year had been one of considerable 
difficulty. Thev had managed to obtain additional power con- 
sumers, and they had further raised the charges in Chiswick 
by 10 per cent., and in Aberystwyth to the full charge allowed 
by the Statute. The new Diesel plant at Chiswick was work- 
ing very satisfactorily and. in spite of the high cost of oil 
fuel, showed a considerable saving as compared with the 
ordinary steam-driven sets. A resolution was adopted paying 
6 per cent., less tax, on the cumulative preference shares. 


` For 1916, the balance at credit of profit 


Callender’s and Joss is £117,597. and £207.347 was 
Cable and brought forward, making £324,944. This 
Construction is dealt with as follows: --Debenture in- 
Co., Ltd. terest, £13,500: pref. dividend, £10,000, 


depreciation of buildings. plant, machinery 

and ottice furniture, £17,237; dividend and bonus, and special 
bonus, aggregating 20 per cent. less imcome-tax, £35,000; 
carry forward, £249,207. The war has seriously harnpered the 
operations of the company, and regular business has con- 
tinually decreased. owing to the restrictions and regulations 
of the Minister of Munitions, to increasing difficulties in 
manufacture, and to the more stringent curtailment of ship- 
ping facilities. The general home trade in electrical wires 
and cables, together with the export trade to branches and 
customers overseas, had therefore practically come to an end 
at the close of the vear. On the other hand, the special work 
undertaken had largely increased, so that the workshons were 
well employed. The requirements of National Service had 
made great demands upon the staff and workmen, and it had 
been with the utmost difficulty that the conduct of its affairs 
at its offices and in its workshops had been maintained. 
Every effort had been made to release men for the Army, 
and an increasing number of women was being substituted, 
both at Erith and at Leich, for the men hitherto emploved. 
The constantly augmenting factory charges. the increase in 
the cost of labour and materials, and the difficulty of obtain- 
ing supplies had rendered the management of the company's 
business a task of considerable difficulty. Therefore the re- 
sults must be deemed satisfactory. In order to meet the 
requirements of the Government for the company’s usual run 
of production and for other materials, considerable extensions 
had been necessarv in buildings, plant, and machinery, both 
* Erith and at Leigh. and further extensions were now being 
ade. As usual, all plant and appliances had been main- 


tained in thorough order. The cost of so doing had consider- 
ably increased over that in any previous year, largely due to 
the difficulties experienced in maintenance and the high 
prices of materials. The operations of the Anchor Cable 
Co., Ltd., had during the year become still more closely 
merged in those of this company. The workshops at Leigh 
had been fully employed, on behalf of the company, running 
day and night. on important contracts for cables. Twenty- 
four men froni the company’s service have given their lives 
for their country. Since the close of the last financial vear 
Mr. A. W. Tait had, at the request of the directors, joined 
the board of the company. Annual meeting: May 3lst. 


The Concordia, Hlektrizitats A.G., of 
Dusseldorf, reports net profits amounting 
to £5,000 in 1916, as against £8,800 in the 
previous vear. It is proposed to pay a divi- 
dend of 74 per cent. on the share capital of £50,000, being the 
same rate as in 1915. 

The Dr. Paul Meyer A.G., of Berlin, makers of electrical 
apparatus, realised net profits of £19,000 in 1916, as against 
£23000 in the preceding year, on a share capital of £175,000., 
The dividend is at the rate of 7} per cent.. as in 1915. 

The Faradit und Tsolter-Rohr Werke Max Haas A.G., of 
Reichenhain, Chemnitz, reports net profits of £29,000 for 


German 
Companies. 


— 1916, as compared with £14,000 in the previous 12 months. 


The dividend proposed by this insulating tube company is 15 
per cent., as against 12 per cent. in 1915. 

The accounts of the Nahelwerk Wilhelminenhof A.G., of 
Berlin, show net profits of £18,700 for 1916, as compared with 
£12,200 in the previous vear, on a share capital of £50,000. 
The method of disposing of the profits is not stated; in 1915 
a dividend at the rate of 18 per cent. was paid. 

The Elektrotechnische Fabrik Rheydt Max Schorch é Co. 
of Rheydt, reports that the plant was chiefly engaged on war 
work m 1916. After appropriating £11,000 for depreciation. 
as in 1915, the accounts exhibit net profits of £40,000, as 
against £78,000 in the previous vear. H is intended to pay 
a dividend of 15 per cent. on the share capital of £131,000, as 
compared with 20 per cent. in 1915. 

The Land und Seckabel Werke A.G.. of Cologne-Nippes. 
earned gross profits amounting to £61,000 in 1916, as against 
£52.00 in the preceding vear, the net profits being £37.00 
and £38,000 in the two vears respectively. The directors re- 
commend the pavinent of a dividend at the rate of 12 per 
cent. on the paid share capital of £262,500, this comparing 
with LI per cent. in 1915. 

The Norddeutsche Seckabel Werke A.G.. of Nordenham, 
which belongs to the group of the Felten & Guilleanme Co. 
and the A.E.G., reports a loss of £2,300 for 1916, as compared 
with net profits of £9,700 in 1915. By drawing. however. 
upon the dividend equalisation and redemption funds it is 
possible to pay a dividend at the rate of 4 per cent. on tbe 
share capital of £300,000, being the same rate as in 1915. 

The gross profits of Korting und Mathiesen A.G.. of Leipsin, 
arc lamp works, reached £54,000 in 1916. as contrasted with 
£30,000 in the previous year. After meeting general expenses 
and allocate £16,000 to depreciation, as against £4,500, the 
accounts indicate net profits of £21,000. as compared with 
£10.00 in 1915. A dividend of 8 per cent. has been declared. 
being 3 per cent. higher than in 1915. 

The report of the Elektrizitats Lieferunga Gesellschaft, of 
Berlin, which owne. and is otherwise interested in. supple 
works, complains of the high prices of raw materials and the 
anxieties arising from the increasing scarcity of workmen 
The vet profits earned in 1916 were £163,000, as contrasted 
with £169,000 in the previous vear, and the dividend is at 
the rate of 10 per cent. on the ordinary share capital of 
41,500,000, being the same as in each of the two preceding 
years, and comparing with 12 ver cent. in 1913. 

The report of Voight und Haeffner A.G., of Frankfort-ov- 
Main, states that the company was busily occupied in 1916 
on munition work as well as in its own special departments. 
and the export trade with neutral countries even experience 
an increase, As gross profits. the accounts indicate the sum 
of £169,000, as against £155,000, and net profits of £102.00 
and £97,000 in the two years respectively, after having et 
aside £14,000 for depreciation, ar compared with £15,000 in 
1915. The dividend is at the rate of 12 per cent., as com- 
pared with 12 per cent. in 1915, 8 per cent. in 1914, and 13 
per cent. in 1913. 

The C. Lorenz A.G.. Telephon und Teleqraphen Werke, of 


Berlin, reports that the turnover in 1916 exceeded that in 
any preceding vear, war contracts having formed the greater . 


portion of the business. The works were extended. and 
double and trinle shifts were introduced. The ernss profits 
amounted to £149000. 98 compared with £116,000 in 1915. 
and the sum of £57,000 has been applied to depreciation, as 
against £51.000, the plant having again heen written down 
to one shilling. It is proposed to pav a dividend at the rate 
of 35 ner cent., as in the previous vear. although the share 
canital narticipating is greater than in 1915. 

The directors of the Bergmann Elektrizitate Werke A.G.. 
of Berlin, renart that the works were principally encaged on 
war orders in 1916. which freauentlv led to fundamental 
alterations in manufacturing, and partly to stonpages in the 
deliveries. Nevertheless, the value of the turnover was 
approximately the same, asin 1915. The machinery and m- 
stallation anatenalk_departmentaand the cable factory were 
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again fully occupied, and peace orders could only be satisfied 
to the extent to which substitute materials for copper, &c., 
were rendered available. The reduction in the profits is 
attributed to the considerable increase in wages and in the 
cost of materials, which was not equalised by any advance 
in sale prices. After the war, great problems would arise in the 
conversion from war work to peace work, including the replace- 
ment or repair of depreciated machinery. and these matters 
would necessitate a large expenditure, for which provision 
had already to be made. The machinery, which stood in the 
hooks at £201.000 in 1915. had been entirely written off, to- 
gether with the additional machinery which was solely in- 
stalled for war work, and was only suitable for this purpose. 
The accounts show gross profits amounting to £958,000, as 
contrasted with £1,066.000 in 1915. After defraving general 
expenses, taxes, &c., the sum of £316,000 has been applied 
to depreciation, as against £313,000, leaving net profits of 
£459,000, as compared with £573,000. Lt is proposed to dis- 
tribute 10 per cent. on the ordinary share capital of £2.387,000, 
as contrasted with 10 per cent. in 1915 and 5 per cent. each 
in 1914 and 1913. The amount of £132,000 has heen placed 
to the war reserve fund, which includes the war profits tax 
(which is not vet collected by the Government), this com- 
paring with £200,000 in 1915: and £30.000 has been devoted 
to benevolent purposes. as in 1915, the balance forward being 
£24,000, as against £19.000 in the previous year. Tt is added 
that the number of officials and workers totalled 12,000 at 
the end of 1916. 


Shanghai Electric Construction Co., Ltd.—Sir A. Desr, 
presiding at the annual meeting in London last week, re- 
ferred to the continned improvement in the affairs of the 
corupany, which had enabled them to pay a dividend of 10 
per cent., as against 7 per cent. for the previous vear. There 
were signs of a serious attempt at currency reform. which, it 
was hoped, would materialise to the advantage of the pre- 
sent depreciated coinage. The underground cable referred 
to last year was taken up and the copper shipped home and 
sold at £130 per ton. realising £2300. The railless tram 
service had been slightly extended to Honan Road Bridge. 
and the route continued to be well patronised. If the Council 
sanction the new scheme they would gradually introduce the 
railless system on some of the narrow streets. 


Colombo Electric Tramways & Lighting Co., Ltd.—Divi- 
dend, 10 per cent. (20s. per share), free of income-tax, tor 
year: £15,000 to general reserve and renewal fund, from 
which £4.000 has been written off special renewal account, 
leaving £78,000; £8,805 forward. 


A. Reyrolle & Co.. Ltd.—The net profits for 1916, after 
providing for debenture interest and including £2,896 brought 
forward, were £16,579. A dividend of 12 per cent. is pro- 
posed on the ordinary shares, together with a bonus of 10 
per cent. on both the preference and ordinary shares, trans- 
ferring £5,000 to the reserve, and leaving £8,779 to be car- 
ried forward.—Financier. 


Metropolitan Carriage, Wagon & Finance Co., Ltd.— 
According to the Morning Post, the directors propose to in- 
crease the capital of the company to £3,000,000 by the crea- 
tion of a million ordinary shares of £1 each, and to capitalise 
£1.424,712, being part of the undisturbed profits and reserve 
funds. by a distribution to the ordinary sharcholders at the 
rate of one new share for every share of £1 held. 


Merthyr Electric Traction & Lighting Co., Ltd.— Revenue 
£27,179, compared with £26,235. Reserve, £1,000; dividend 
on preference shares, £1,500; 6 per cent. on ordinary shares, 
£2,400; carried forward, £507. 


Penarth Electric Lighting Co., Ltd.—Revenue for 1916, 
£5.371: working expenses, £3.486. There is put to renewals 
fund. £750; dividend of 1 per cent. on the ordinary shares, 
£250: carried forward, L288. 


Brisbane Electric Tramways Investment Co., Ltd.— The 
revenue account for 1916. consisting of the dividend received 
from the Brisbane Tramways Co.. Ltd., amounted to £94,936. 
Available balance £101,792. A balance dividend of 4s. per 
share, free of income-tax. on the ordinary shares, making & 
per cent., free of tax, for the year, is to be paid, and £23,567 
carried forward. 


Mirrlees, Bickerton & Day. Ltd.—The net profit, after 
providing for depreciation and directors’ fees and excess 
Profits duty, is £16,947, plus £2,038 brought forward. The 
directors recommend a dividend at the rate of 7} per cent.. 
free of tax. on the ordinary shares. transferring £5,000 to 
reserve fund, and carrying forward £1,266. 


Chioride Electrical Storage Co., Ltd.—The directors pro- 
pose to make up the ordinary share dividend for the past 
vear te 10 per cent. A 100 per cent. scrip bonus was recently 
declared.—Financial Times. 


Western Telegraph Co., Ltd.—The directors have de- 
clared the third quarterly interim dividend of 3s. per share, 
free of income-tax. | 
Castner-Kellner Alkali Co.. Ltd.—Interim dividend for 


. 


the six months ended March dist, 9 per cent. 


, STOCKS AND SHARES. 


TUESDAY EVENING. 


SEVERAL of the clouds which have overhung the Stock Exchange 
markets for the past three or four weeks have either rolled. 
away completely or else are sufticiently rent by blue patches 
to re-induce confidence and restore fimmness to the House as 
a whole. The Russian news, of course, is the principal factor, 
Everybody now declares that he never entertained the least 
vestige of doubt as to Russia remaining staunch to the Allies: 
and this is true in a measure. Otherwise, prices would have 
fallen much more severely than they did. At the same time, 
the off-chance of German intrigue proving successiul av 
Petrograd certainly helped to raise a bar against business. 

The intimation that the United States would shortly put 
a division of men into the field came as another helpful con- 
sideration. The settlement of the engineers’ strike had been ` 
regarded as a matter of days, but the ‘bus strike looked more 
serious—at any rate, to Londoners unused to walking; and 
the removal of apprehension on the score of being able to 
get boot-leather to outlast the strike trouble was one of the 
reasons which dispelled dulness and depreciation. Money is 
plentiful, and peace-rumours begin to circulate again. 

Underground Electric income bonds recovered to 804 after 
touching: 784}. The shares of both classes, however, are un- 
changed, having been little affected by the strike. Metro- 
politan consolidated is a dull spot at 223, and Districts keep 
steady about 16. Stagnation is the ruling note in the Home 
Railway stocks; and when in any market there is nothing 
doing, the inevitable tendency is to let prices droop. 

With a fresh recovery to nearly ds. 8d. in the Brazilian 
exchange, the prices of all stocks and shares connected with 
the country are once more on the up grade. Brazilian Trac- 
tion common have recovered to 48, and the preferred are a 
good market at 90. Rio Tramway 5 per cent. mortgage bonds 
that is to sav, the second issue—are a little better at 75): 
while the Firsts have been changing hands just lately on the 
basis of A7}. The Anglo-Argentine group, on the other hand. 
is a trifle easter, the first preference declining to 3 1/16, with 
business at 62s. 3d. at the end of last week. The 4 per cent. 
debenture stock has developed a mild activity at 73. and the 
44 per cent. second debenture is quoted 734, and the 5 per 
cent. debentare holds its improvement at 69. 

Of the Mexican issues, the 5 per cent. first mortgage bonds 
remain at 40 and the 6 per cent. seconds at 30, while no 
further changes occurred this week in the Mexican Light and 
Power descriptions. Kalgoorlie Electric Power preference 
rose nearly Is. to ds. 3d. Victoria Falls preference are fairly 
lively at Bis. 6d. 

Domestic electric shares are extremely steady, and what 
little business there is centres on those of the London coni- 
panies. County of London ordinary are a firm spot at 104, 
and could probably be sold about this price. Cities have been 
done as high as £12 within the last few days. Some atten- 
tion is also directed to the debenture stocks, City 5 per cent. 
debenture commanding %3. The company's 4} per cent. 
second debenture has not been dealt in for the past six 
weeks, and is called 78 middle. The same price is quoted 
for County 4} per cent. first debenture stock, the company's 
second debenture, also bearing interest at 44 per cent., being 
about 76. A buyer paid 43s. for Edmundson’s 6 per cent. 
cumulative preference the other dav; and the last time that 
the 6 per cent. non-cumulative preference’ changed hands was 
at 10s. Business in the company’s ordinary shares has died 
away for the time being; the nominal price is 3s. 9d. for 
the £3 shares. l l 

Canadian electrice bonds and shares have been influenced 
hardly at all by the declines that have taken place in many 
of the American industrials. attributed to the new financial 
conditions that arise out of the entry of the United States 
into the war. Canadian Gener Electrics remain at 114 fer 
hoth common and preference, Shawinigan Water at 1274 and 
Kaministiqiia at 1224. 

The figures shown in the report of the General Electric Co. 
of New York are little short of astonishing. The company 
made a net profit of 184 million dollars, as compared with 
114 million dollars in the previous vear: while the grose sales, 
at 1344 milion dollars, are nearly 50 million dollars more 
than thev were in the corresponding twelvemonth. The com 
nany has paid & per cent. for the last 15 vears. The directors 
have left this rate unchanged, notwithstanding the hnge ex- 
pansion in the profits. The cOmpany's surplus is now over 
34 million dollars. 

The Electric Construction Co. of fhis country publishes 
figures which look a bagatelle when comnared with the 
gigantic totals of the New York concern. But it has done 
considerablv better than it did in the year 1915-16, the net 
profit of £51,500 being £8,000 higher than it was in the 
previons vear. The directors keep on the conservative side 
bv retaining the dividend at 7} per cent.. but the carrv- 
forward is nearly doubled at £31,400. Jt is stated in the 
report that the excellent results are due to the larger turn- 
over. The price of the shares remains at Ws. ; 

The Castner-Kellner interim dividend is also out since we 
last wrote, and is the same as before—namely, 174 per cent. 
This is regarded in the market as satisfactory. and the recent 
improvement to 3 5/16 is maintained. British Westinghouse 
preference improved tocd2%, onthe result of the meeting on 
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Monday, when the shareholders assented to the scheme of 
reorganisation, of which we have already given the details. 
The expectation here is now general that by the directors’ 
plan for bringing the control of the company into this country 
profits will be substantially increased through the extra oppor- 
tunities which this will give the board of obtaining lucrative 
contracts, which, as we said before, could not have been 
._ handled under the ægis of an American-controlled concern. 

‘allenders are a good market at 13%, showing a rise of 
Zs. hd. on the week. On the other hand, British Insulated 
eased off to 124. A buyer came in for Edison Swan 4 per 
cent. debenture stock, upon which the price hardened to 704. 

Further ‘particulars are now published of the issue of § per 
cent. extension debentures (1917) in the Metropolitan Electric 
Supply Co. All the debentures must be redeemed within 14 
years by annual drawings. During the first seven years the 
redemption price will be 100, and in the second period it will 
he 1024. There is no market in the Stock Exchange for the 
bonds, but they are being offered outside at 95. It is said 
that the company sold them at 90; and, as we hinted a few 
weeks ago, there is a certain soreness in the London market 
at the debentures having heen placed away from ILondon in 
the first instance. From the investment point of view, they 
were certainly attractive at the latter figure. Even at 95, 
the vield is 5§ per cent. if the bonds run to 14 years’ 
maturity; while if they are paid off in the first year, the 
return would work out to over 10} per cent. on the money. 

Marconis have again come in for attention. principally be- 
cause of the activity that has developed in the shares of the 
Marine subsidiary. The latter rose to 23, and the parent 
shares are within 1/16 of £3. Industrials generally are 
steady. Rubber shares show a trace of langour, although the 
price of the material is good at 3s. ld. per Ib. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Homer ELzorriciry UOMPANIES. 
Dividend Price 


ara May 22, Rise or fall Yield 
1916, 1916, 1917. this week,  p.o. 
Brompton Ordinary .. .. 10 9 64 _ 4618 6 
Charing Cross Ordinary ie 6 6 `. a — 7 210 
do. do. do, 4% Prei.. 43 4} ae 6 18 
Chelsea ee ee ee ee 4 8 i = 6 4 
City of London ee oe ee ; 8 8 11 — 6 16 
do. do. 6percent. Pref, 6 6 10 — 6 0 
County of London . . 1 7 104 — 6 13 
do. 6 per cent. Pref. 6 6 10 — D 
Kensington Ordinary .. ss 7 10 6 — 11 
London Electrio .. oti ss 8 8 1 == Nil 
do. do. 6 por cent. Pref. 6 4 ef — 6 6 
Metropolitan oe oe ee 8 8 3 Tee 6 0 
do. 44 percent. Pref. 44 4) a — 7 4 
8t. James’ and Pall Mall ne 8 8 — R 8 
South London ee ee ee 6 5 23 — 7 5 
South Metropolitan Pref. és 7 7 21/- — R18 
Westminster Ordinary .. sò 7 7 68 _ 6 6 
TRLEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Prof, .. oe 6 6 67 +43 639 
do. Def, ee ee 88/6 13 22% are 6 13 4 
Cuba Sub. Ord. ee ee ee 6 6 8 — $ 6 5 0 
Eastern Extension si ee R 8 184 xd — *6 18 6 
Eastern Tel. Ord. ee ee 8 8 188 pozz g 16 0 
Globe Tel. and T., Ord. .. ws 7 7 123 + 6 12 0 
do. Pref. ae 6 6 104 + i 618 5 
Great Northern Tel, .. ee 22 BA — 515 9 
Indo-European ee ee ee 18 18 494 — 6 n 4 
Marconi .. .. ` oo .» 10 20 Iia th 8 8 0 
New York Tel. 4% oe . 4 4 99 — 411 0 
Oriental Telephone Ord, .. 10 10 2k — 414 1 
United R. Plate Tel... se 8 8 6 — 6 0 9 
West India anà Pan, ). ..  &d. 6d. 1 +b 245 
Western Telegraph ee ws 8 8 14 — 6 14 4 
Homes Rans, 
Centra! London, Ord. Assented 4 4 €04 6 8 0 
Metropolitan ee ee ee 1 1 £23 = 2 4 8 0 
do. District... -- Ni) Nil 16 — Nil 
Vadergronad Electric Ordinary Nil Nil 13 — Nil 
a do. “A” .. Nil Nil bı- — Nil 
do. do. Income 6 6. 804 +13 6 4 8 
Forzion Trams, &0, 
Rividend : 
a en, 
1914. 1916, 
wrod? 6 per Ast Sal 6 6 5 — 6 00 
ba e rams, irst re e 8 1 cara 1 8 19 6 
do. 2nd Pref. .. of st a an i 
do. 6 Deb... 6 6 69 = 7150 
Brazil Tractions .. s bo 4 4 48 +1 Nil 
Bombay Electric Pref, .. ne 6 6 10 — 609 0 
British Columbia Elec. Rly. Pice. 6 6 60 — 8 6 8 
do. do, Preferred — Nil 4 — Nil 
do. do, Deferred — Nil 84 — Nil 
Mexico Trams 6 percent. Bonds — Ni 40 — Nil 
0. 6 per cent. Bonds — Nil 80 — Nil 
Mexican Light Common ie Nil Nil 14 — Ni 
do. Pref. .. - Nil Nil 23 — Nil 
do. lst Bonds SA Nil Nil 87 -— — 
: Manvcracrurnme OComPawinn. 
British Aluminium Ord. Šó 5 7 £69 — 7 710 
British Insulated Ord. .. o 1l 17 19 — } 700 
British Westinghouse Pref, .. %4 af af + yy 6 6 4 
Callenders oe ee ee ->e 15 20 1&g — q 6 10 
do, 5 Pref. š se 6 6 4 pe 6 6 O 
Castner-Kellner .. “s į. 0 A ByY2 — 6 18 0 
Edison & Swan, £8 paid - Nie — — Ni 
do. -do. fullypaid ., Nil — ri — Nil 
do. do. 4 percent. Deb. 4 4 703 +1 613 6 
Electric Construction .. oe 6 18 l — 710 0 
Gen. Bleo. Pref... .. vo 6 6 93 — 8 1 
do. Ord. .. us . 10 10- 15 = 618 4 
Henley ve ee ee ee. 20 25 154 — = R 1 8 
do. 4g Pref, ee ee ee 44 44 4 — 5 12 R 
Indis-Rubber .. ee .» 10 1 11g = R B4 
Telegraph Con ,.. 2 W * 87 ~ *6 910 


* Dividends paid free of income-tax. 
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MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, May 23rd. 


+t 


CHEMICALS, &c. =. oo 
a Acid, Oxalic ee es ee ee per Ib. © 1/6 
a Ammoniac Sal ae a .. per ton £75 oe 
a Ammonia, Muriate (large crystal) D £54 oa 
a Bisulphide of Carbon .. ore m £23 ° 
a Borax oe os a oe ee rT) £ 
a Copper Sul hate oe ee oe T) £61 10 
a Potash, Ch orate oe es ee per lb. 2/6 
a , Perchlorate ee ee 9 2/- 
a Shellac ae we per owt, 915/ 
a Sulphate of Magnesia as -. perton £16 
a Sulphur, Sublimed Flowers .. ” £35 
a , Lump oe ee ee "9 £25 
a Soda, Chlorate .. >). |. perib. 1/- 
a ry wg hens ee ee ee per ton | 120/- .. 
a Sodium ichromate, casks ee perib. | R 

METALS, &c. 

c Brass (rolled metal 2° to 12° basis) per lb. ee we 
| 9 Tubes (solid drawn) oe T) ee . 
c »3 Wire, basis ee oe ee , es 
c Copper Tubes (solid drawn) .. ” 1/84 to 1/9 
gs » Bars (best selected ..» per ton £165 
gs 1 Sheet ee ee ee 1 £165 
e Y) Rod ee ee omy oe rT) | £165 
d w (Electrolytic) Bars Me + £142 
d w j Sheets... ‘i | £167 
d n ij Wire Rods ”» £150 
d » a H.C. Wire perlb. | 1/54 ve 
f Ebonite Rod ee ee ee ee 99 | 3/- ee 
f 9? Sheet ee ee ee oP 2/6 ee 
n German Silver Wire a es si | 2/8 a 
h Gutta-percha, fine..  .. ee ” 6/10 T 
h India-rubber, Para fine .. sis i 8/1 4d. ine, 
i Iron Pig (Cleveland warrants) .. perton | Nom, es 
l ,, Wire, galv. No. 8, P.O. qual. ” £40 F? 
e Lead, English Pig ee eo oe ” .. 
g Mercury z3 si vs .. per bot. | Nom. 
e Mica (in original cases) small .. per ib, 6d. to 8/- ° 
@ n ” » medium ” 8/6 to 6j- 
eon. ” s» large .. ” 7/6 to 14/- & up. 
d Silicium Bronze Wire .. .. per lb. 1/9} 
r Steel, Magnet in bars ee ee per ton 
g Tin, Block (English) .. 2. ,, = + 
N n Wire, Nos. 1 4o 16 oe ee per Ib. 8/6 - ` ee 


Quotations supplied by— 

g James & Shakespeare, 

h Edward Till & Co. 

i Bolling & Lowe. 

i Richard Johnson & Nephew, Lid. 
n P. Ormiston & Sons, 

r W. F. Dennis & Co, 


a G. Boor & Co. 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Oo. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd, 


Central Station Employes.—According to the Euslern 
Morning News, Mr. Charles Doughty, appointed by the Industrial 
Commission, presided at the Guildhall, on May 16th, in arbitra- 
tion proceedings between the Hull Corporation and employés of 
the electricity department. The latter had made an application 
to the Corporation for an increase of 12s. a week, in accord- 
ance with an award of the Committee on Production. Mr. 
H. A. Learoyd (town clerk) represented the Corporation, and Coun- 
cillor Pybus (chairman of Hull Electricity Committee), Mr. Magoris 
(acting city electrical engineer), and Mr. T. G. Milner (city 
treasurer) attended. Mr. P. J. Tevenan (general secretary of the 
Municipal Employés’ Association) and Mr. J. M. Gibson (district 
secretary) put the case for the men, who are in a certified occupa- 
tion. It is stated that if the amount were awarded the cost would 
represent £2,000 a year. Mr. Doughty expressed appreciation at 
the way the case had been put on both sides. The award will be 
‘made in due course. 

Willesden U.D.C. has revised the scale of wages to the technical 
staff as follows :—Senior charge engineer and meter tester, 40s. per 
week, rising by annual increments of 2s. 6d. to 50s. ; shift engineers 
35s., rising to 47s. 6d. ; junior engineers 20s., rising to 30s. ; works 
foreman 50s., rising to 60s. ; plumber jointers 45s.. rising to 52s. 6d. ; 
mains ganger 40s., rising to 47s. 6d.; arc lamp mechanic 37s. 6d., 
rising to 45s.; arc lamp trimmers 30s., rising to 37s. 6d. ; motor 
mechanics 37s. 6d., rising to 50s. ; installation inspectors 37s. 6d., 
rising to 47s. 6d. 


Educational.—The Court of Governors of Sheffield 
University have sanctioned separate Faculties of Engineering and 
Metallurgy in place of the existing Faculty of Applied Science. 
The Vice-Chancellor (Dr. Ripper) announced that it had been 
possible to include among the members of the Faculty of Engi- 
neering two distinguished members of the profession—Mr. W. H. 
Ellis (Master Cutler) and Mr. 8. Blake Walker. 


The Metric System.—At the dinner of the Brighton 
Rotary Club last week, the president (Mr. A. F. Graves) tolda 
story of his meeting two Polish gentlemen during a trip on the 
Continent, who caused him great astonishment by their perfect 
knowledge of English. In reply to his inquiry as to how they 
learnt to speak the language so well, they replied that, as they had 
-only such a very simple system of weights and measures to learn. 
they had plenty of leisure in which to acquire other languages 
besides their own. 

Compulsory use of the metric-system was urged on Wednesdsy 
by the L.C.C. Edu cation Committee. 


re a etna none 


eee ee 


Vol. 80. No. 2,061, May 25, 1917.] 


THE ELECTRICAL REVIEW. 583 


SURGE BREAKDOWNS IN NETWORKS. 


In a recent issue of the Rerue Générale de U Electricite, M. J. 
Sarolea, Technical Director of the Société Lyonnaise des Forces 
Motrices du Rhone, describes two important breakdowns which 
occurred on his network, and which he attributes to resonance set 
up by over-valtage surges. The first of these breakdowns occurred 
some months ago, when a dead earth was established on a 
3 x 25 sq. mm. bigh-tension cable feeding a metallurgical works 
situated 985 yards from the end of a 3 x 150 sq. mm. feeder, 
4,500 yards in length. The feeder was connected to the hydro- 
electric power house through an induction-type booster. Simul- 
taneonsly with the occurrence of the dead earth, the leading-in 
turns on the station side of a modern static booster were short- 
circuited between themselves, put to earth, and finally cut through 
from the first to second or from the second to third turn in each 
of the three columns. Also, an alternator was put out of service 
by short circuit between turns at about one-quarter of the length 
of the windings from the leading-in point. Inspection of the 
cut-outs on the network showed that 42 of them had operated, 
whereas those in the power house, even on the bars, had remained 
inoperative. 

The second breakdown considered occurred a few months 
later, when an earth developed on a branch of the network 
(3 x 15 sq. mm.) opposite the collar of a high-tension box, 
about 1,100 yards from the distributing post of a 3 x 300 sq. mm. 
feeder, 8,550 yards in length. Two adjacent alternators in the 
hydro-electric station were seriously damaged, and a third machine 
suffered short circuit between turns in one coil at about one- 
twelfth the distance from the lead-in ; the insulation to earth of 
this coil remained perfect. The machine most seriously injured 
had a general short circuit near the terminals, and several adjacent 
wils were badly damaged. Projection of molten metal and dis- 
placement of the arcs by windage from the rotor were apparently 
responsible for the breakdown of the adjacent alternator. The 
third alternator, however. was some distance from the other two. 
Many cut-outs opened in the network, but the station cut-outs 
remained closed. 

The series instrument transformer of the first alternator (which 
experienced general short circuit) practically exploded, with the 
expulsion of a number of arcs and a fusillade of pieces from the 
wreckage of the transformer and the framework. The 17 other 
alternators in service at the time delivered an enormous current to 
the short-circuited alternator, and_it was the heating effect of this 
current and nut its electromagnetic action on the winding that 
destroyed the instrument transformer in this case, and in others 
which have come under the author's notice. The copper is brought 
practically to melting point, with the result that the porcelain or 
other supporting insulation is shattered. ‘ 

These two breakdowns are amongst the most serious encountered 
during 18 years of intensive operation, and one cannot fail to be 
struck by the following points of similarity in the two mishaps. 
A dead earth on the high-tension network at a point far from the 
station ; a short circuit between phases and earth at-the leading-in 
terminals of an alternator or step-up transformer on the station 
side; a short circuit between turns in a coil remote from the 
leading-in terminais of a second alternator, this coil remaining 
perfectly insulated from earth ; and, finally, the indifference of the 
station voltage limiters, despite the operation of many limiters on 
the network. 

A great many critical and analytical theses have been published 
during the past few years concerning pressure surges in generator 
and distributing circuits, and much valuable information and 
assistance has been derived from these theoretical investigations. 
It is noticeable, however, that the cause and circumstances of 
pressure surges have been expoynded more accurately and more 
frequently than simple remedies have been suggested. For a long 
time too much importance was attaclied to surges set up by sudden 
interruption of short circuits. Petersen estimates that such surges 
rarely exceed 20,000 volts after total reflection of the surge wave 
on windings of high “ characteristic resistance.”* The author 
estimates that the general potential increase on his network due to 
interrupted short circuit could hardly exceed 10,000 volts. Such 
surges could cause numerous failures of insulation, but it is not 
neceasary to bring in these surges to explain the damage to various 


parts of the equipment caused by the breakdowns described’ 


above. l 

When an accidental ‘earth’ occurs on a distribution cable, the 
effect may be investigated by assuming that an E.M.F. equal and 
opposite to the instantaneous P.D. to earth is applied to each phase 
at the point of breakdown. Making certain justifiable assump- 
tions. and proceeding by means which it is not necessary to repro- 
duce in detail, it isan easy matter to arrive at an approximate 
estimate of the surges set up by connecting a source of known 
voltage and unrestricted power to a circuit open at its far end, and 
either homogeneous or composed of sections with different charac- 
teristics, In:some cases the resultant pressure wave is very com- 
plex. On applying an E.M.F. E from a source of unlimited power 
toa cable which is connected to a second cable of high resistance 
as compared with the first, and open at its far end, the wave 
reflected from the beginning of the second cable is 2 E in ampli- 
tude, and from the end of the line is 4E. If an earth or short 
circuit occurs at a point on the conductor at voltage E, the absolute 
value of the discharge wave cannot exceed 3 E. ‘The problem is 


* The characteristic or wave resistance of the line = y (Aly) = 
/ (linear self-inductance/capacity), and is about 600 ohms for 
atrial lines, 40 or 50 ohms for the author's subterranean cables, 
and 100 to 1,000 ohms for transformers and machines. 


simplified if the two cables are of equal length, or if the length 
of the second is a multiple of that of the first. There is then 
resonance. 

Under practical conditions neither surges nor beats conserve 
either their amplitude or their rectangular wave form. Dampiny 
reduces the amplitude (the more rapidly, the higher the frequency 
of the harmonics), and the speed of transmission of the waves 
depends on the degree of the harmonic. The conditions of reson- 
ance—when E is applied to one line connected to a second of high 
wave resistance-—are fulfilled when the length of the second line is 
equal to, or three, five, or seven times, that of the first line. The 
maximum surge voltage is reduced in the ratio of the square root of the 
lengths. If the second line be short-circuited at the far end there is 
resonance when the length of the liné is any whole multiple of 
the length of wave emanating from the source. This natural 
period of vibration, corresponding to a homogeneous line of 
length /. vibrating, in quarter-wave, is found in any circuit com- 
prising inductance L and capacity C in series, so long as 
QerVtc=4ljr =44/r. From this follows a proposition of 
the highest practical importance. ` Any sustained wave of 
length 4 /; produced in a homogeneous line of length /; (whether 
by closing an interrupter connected to a source of unlimited 
power or by short-circuiting or earthing some point in the 
circuit), causes pressure resonance—theoretically unlimited, but 
restricted in practice by damping. Dangerous pressures may be 
reached, even if 2r LC is only approximately equal to 4 ljr. 
In a modern central station network, there are always in series 
such inductances as cut-out coils, current transformer primaries, 
boosters, and transformers, and such capacities as those of generator 
cables, bus-bars, and so forth. The number of factors is so great, 
and conditions are so variable. that they cannot reasonably be made 
the basis of numerical calculation, but since 4 /,/¢ is obviously 
small (/ being only a few miles in cable networks, and r being the 
velocity of wave propagation), L C may also be very small, so that 
resonance, or a dangerous approach thereto, is easily realised in 
practice. 

The three frequencies, quite independent of each other, which it 
is necessary to take into consideration when studying abnormal 
pressures in large distributing systems, are :—(1) The generator 
frequency and its odd harmonics (generally of negligible ampli- 
tude in the higher frequencies). (2) The natural frequency of 
the circuit and the odd harmonics, which are generally damped 
out by transmission lines, and to a still greater extent by cables. 
(3) The frequency: of the disturbance produced in the circuit. 
which appears as a series of waves propagated along the line, and 
reflected partially, or wholly, with interferences or complex 
superim positions. 

In the two particular breakdowns here considered a discharge 
wave was propagated through the system, following the earthing 
of a high-tension cable, and this set up numerous partial and 
complete reflections and a very complex distribution of pressure. 
None of the 800 transformers (some very old) on the system, nor any 
of the 360 km. of high-tension cable suffered any injury from the 
wave. Damage was confined to modern and thoroughly well-built 
apparatus in the station itself, doubtless owing to local circum- 
stances making the stress on the insulation particularly severe in 
these cases. The initial “earth ` on the network, at a distance of 
several kilometres from the station, was equivalent to the sudden 
application of a negative E.M.F.: — (E) = — (K 3,500// 3) set up 
by a short wave of length nearly equal to that of the oscillating 
circuit. The latter included booster at station entrance bus-bar 
capacity, feeder trip-relay transformers, feeder board capacity, con- 
nector bars, generator bus-bars, series transformers, and capacity of 
generator cables. Abnormal. pressure: being developed on the 
bus-bars by resonance, the leading-in turns of apparatus connectal 
directly thereto were stressed to a maximum, and, doubtless, the 
insulation turn to turn was somewhat defective at the points where 
breakdown occurred. The frequency corresponding to 4//r, where 
lı represents several kilometres of cable, is such that the pressure 
strain diminishes from the leading-in terminals towards the neutral 
point, hence breakdown occurred near the terminals of the apparatus 
on the bus-bar side. . ; 

The fresh “earth” thus developed amounted to applying an 
E.M.F.of — (K 3,500j V 3) to the station circuit at 100 ft. or so 
away from the bus-bars. This set up a very short, high-frequency 
wave, which was amplified by pseudo-resonance, on its way 
through the ammeter coils and the capacity of the bus-bars, and 
then reached the alternators. In the first case—short circuit at 
the booster terminals—the pressure (— E) was propagated as a 
rectangular wave, and the length of cable to each alternator 
vibrated in quarter-wave. In the case of short circuit at the 
alternator terminals, the pressure (— E£) was reflected at the 
booster terminals, and returned thence with an amplitude (— 2 E). 
the resulting sustained oscillation vibrating with a length = 4 ‘x 
distance from short-circuited alternator to boosters. 

This time there was not a gradual and continuous pressure 
decrease from the booster terminals towards the neutral point. 
The alternators vibrated like Seibt coils or Oudin resonators. A 
number of pressure nodes and loops formed along the windings. 


and breakdown occurred from turn to turn at a point (far fromm | 


the lead-in) where the insulation was comparatively poor. 

In this case. as in all practical cases, the composition of the 
resonant circuit is complex and variable, but not arbitrary. Its 
capacity varies from a very small value to several microfarads, the 
corresponding inductance varying from some hundredths of a 
microhenry to several microhenries. Another most important, 
but indeterminate. factor. is the valne of the resistance and zelf- 
induction of the alternators. 

The author goer at length into the question of damping and 
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evaluation of those constants of the circuit affecting the propaga- 
tion of surges, but for the most part these investigations are 
qualitative rather than quantitative. There are enormous diffi- 
culties in the way of effecting exact numerical calculations ; 
indeed, the basic data have to be assumed. Steinmetz has given 
simple formule for the resistance and reactance of conductors to 
high-frequency current, assuminy an infinitely long conductor 
without return. The effective resistance is composed of a thermic 
resistance varying with the dimensions of the conductor, the fre- 
quency, the specific constants, and the permeability ; and of a 
radiation resistance varying with the frequency, but independent 
of the dimensions and specific qualities of the conductor. A hori- 
zontal conductor parallel to the ground fulfils the assumed con- 
ditions only approximately, and, in the case of an alternator or 
transformer winding, the correction factor is far greater. as well 
as being uncertain. The simple resistance’ formulw are still fairly 
well applicable, but the self-inductance is approximately multi- 
plied by x, where » is the number of turns in series in the coil. 
Complex though the conditions are in a circuit including multiple- 
turn coils—partially embedded in laminated iron and subject to 
the influence of electrostatic and electromagnetic induction. 
Foucault currents, and hysteresis— it is yet possible to define 
limiting conditions, and to explain the turn-to-turn breakdown. 

In practice, such breakdowns may occur in the body of apparatus 
away from the terminals, by the same action which causes loops 
and nodes of pressure in an Oudin resonator. A transformer, for 
instance, when subjected to a high-frequency E.M.F. may yield a 
distribution of pressure in no way proportional to the number of 
turns between the points concerned, and the stress on a central 


section of the winding may be three times as great as on the end ' 


sections. 

The sudden closing of a switch on a network previously on open 
circuit produces charging waves, which are much less dangerous 
than those of discharge produced by earths or short circuit. The 
charging wave consists of a single train, generally heavily damped, 
whereas the wave of discharge in the case of an earth or short 
circuit ig destroyed twice per cycle, and instantly re-established. 
The effect of the Jatter is much more serious, even with equal 
initial amplitude. i 

When considering methods of protection it must be remembered 
that, although cables and the various distributing apparatus may 
legitimately be expected to resist surge voltages occasioned by 
everyday conditions of manipulation and operation, it is going too 
far to expect (and is hardly possible to securè) immunity from 
damage under the abnormal conditions arising from dead short 
circuits, earths, incorrect connections, and so forth. Protection 
against such conditions must be provided by special apparatus, to 
the principles and design of which too little attention is paid, 
even in the most modern distribution systems. A great deal of 
attention has been given to protecting high-power transformers 
against switching-on surges; generally a ‘ shock-resistance ` is 
inserted momentarily in circuit just before the main switch is 
closed, and transformers have specially insulated shock-coils. 

In alternators, as well, it is necessary to pay close attention to 
the insulation turn to-turn. The windings of alternators generally 
lack rigidity, and are subjected continually to vibration ; to the 
powerful air currents set up by salient-pole rotors: and, worst of 
all, to violent and repeated electro-mmechanical shock due to short 
circuits in the network and the rush of current caused by inaccu- 
rate synchronising. The final effect is to wear away the cotton 
insplation and produce weak (or bare) spots, easily susceptible to 
breakdown turn-to-turn. The risk is particularly great inside 
tubes through which the coils pass; due to defective cooling 
facilities, and particularly when overloads are frequent. the cotton 
oovering of the wires loses tenacity, dries to a carbonised appear- 
ance, and becomes friable. In new machines or in old ones under- 
going repair, every care should be taken to secure absolute rigidity 
in the coils, which, so far as possible, should be former-wound and 
impregnated with insulating compound. Another important 
advantage of the latter construction is that by excluding air from 
the coils, the destructive effect of ionisation is avoided ; this 
effect is serious in non-impregnated coils where pressures of 8.000 
to 10,000 volts or over are concerned. 

Other precautionary measures consist in preventing over-voltages 
and steep-fronted waves from reaching rlternators (which are 
always the worst insulated elements in distribution installations). 
Inductances of very low value should not be inserted in the feeders 
and near the generating station, for they are liable to cause reson- 
ance of surge waves due to earths or short circuits. In order to 
carry to earth as soon as possible any dangerous over-voltages 
which may be engendered, voltage limiters should be installed at 
frequent intervals. The author recommends that these be con- 
nected directly to earth through small fuses ; the limiters may be 
protected against even a momentary excess of current by providing 
them with permanent, solid resistances—say of some tens of 
ohms, according to the characteristics of the network. As a pro- 
tection against high-frequency pressures, Gino Campos suggests 
that conductors be electreplated with high-resistance metal, so as 
to increase the skin resistance and damping. He installs also 
along the line, coils with secondaries closed on ohmic resistances, 
inductances shunted on ohmic resistances, condensers in series 
with resistances, or a combination of these devices. Laboratory 
tests show surge attenuations of 65 to 99°5 per cent. for frequencies 
from 50 to 500 kilocycles. : 

In a recent patent, Steinmetz proposes to avoid local resonance 
in the windings of large transformers by building these from coils 
containing a different number of turns, and arranging the coils in 
various ways in series and parallel. The windings are not then 
homogeneous, and neighbouring coils have different natural 
periods of oscillation; hence waves are limited by inte: ference 


anddamping, whether they are broughtiinto the windings or originate 
within the latter. Feldman and Herzog state that hysteresis and 
eddy-current losses in the sheathing of armoured cables are 40 
times as great as in the conductor itself for high-frequency 
oscillations. The damping is therefore relatively high, but the 
energy available may be 600 times as great as in unarmoured 
cables. Petersen dampe out oscillations by rapid damping, and 
prevents resonance between the inductances of cut-out coils, 
measuring transformers. wattmeters or ammeters, &c., and the 
capacity of bus-bars and alternators, by shunting the inductances 
with small graphite resistances. 

The author has great faith in the possibilities of large-capacity 
condensers installed in the station on the bus-bars.. The capacity 
must, however, be sufficiently large. Guilbert has recently stated 
that several hundred microfarads, installed at the alternator 
terminals. are required to prevent with certainty resonance of the 
fundamental harmonic. Suchacapacity is inadmissible in practice. 
hence oneis obliged to rest content with partial limitation of harmonic 
surges when using a protective capacity. The latter representing 
only a small fraction of the total capacity of the network, its con- 
nection to the bus-bars hardly modities the resonance conditions for 
forced waves. The author concludes that, in his partieular network. 
a capacity of 5 mfd. would protect windings against breakdown, 
turn-to-turn, cansed by steep-front surges. Latge capacities for 
industrial service would be costly. and would occupy much space, 
but it is worth while to attack the p.oblem of their use. 

Specifications for alternators should include a clause requiring 
special insulation turn-to-turn and turn-to-frame on the leading-in 
sections of the winding (as in modern transformers). Pressure 
surges in generating. receiving, or sub-stations, due to short circuits 
or “earths” on the line may. under present-day conditions, cause 
breakdowns which are very serious by reason of the interruption 
of service, as well as on account of the material damage caused 
directly. The study of such surgea forms a special chapter in the 
technology of electrical distribution. and one which is yet scarcely 
opened. ; 


THE TUNGAR RECTIFIER. 
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IN the General Electric Reriew for March. Mr. R. E. Russell 
describes the hot-cathode argon gas-filled rectifier developed by the 
Research Laboratory of the General Electric Co. (U.S.A.). 

The Kenotron rectifier, described in our issue of May 7th, 1915, 
is suitable for rectifying very high voltages, and has a drop in 
voltage of 100 tə 500 volts between the anodé and the cathode ® 
the Tungar rectifier. on the other hand, has a drop of 5 to 10 volta. 
so that it can be used on ordinary supply circuits. Both devices 
depend upon the same principle—the emission of electrons from an 
incandescent filament. In the Kenotron tube the highest possible 
vacuum is maintained, so that the electrons themselves are the only 
current carriers, and the current is small ; in the Tungar device. 
an inert gas at low pressure is ionised by the electrons, and the 
ionised gas acts as the principal current carrier. so that the drop 18 
small and a current of several amperes can be transmitted. Fig. | 
shows the 2-ampere and 6-ampere bulbe, in which the cathode con- 


Fig. 1.--Two AND SIX-AMPERE TUNGAR RECTIFIER BULBS, 


sists of a filament of fine tungsten wire coiled into a closely- 
wound spiral, and the anode is a piece of vraphite of relatively 
large cross-section. The yas employed is argon, which must te 
kept absolutely free from impurities. which affect the voltage cha- 
racteristica of the rectifier and produce disintegration of the 
cathode ; to maintain this degree of purity special substanpee are 
introduced into the bulb in the course of manufacture, which react 
on the impurities. The purifying device isshown in the form of 4 
wire ring on the anode? /as‘soon-astheitube ir started the purifier 
is volatilised. and absorbs any foreign gases. ; 
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Fig. 2 shows the connections of a half-wave rectifier in their 
simplest form, the equipment consisting of the bulb B, cathode 
filament F, andde A, transformer T for exciting the filament 
rheostat R, and the load, in this case a storage battery. 

At present the commercial patterns of the rectifier are all of the 
half-wave type; the 2-ampere set on 115 volts A.c. will charge 
three lead cells at 2 amperes, six cells at 1 ampere, and eight cells 
at 0°75 ampere; the 6-ampere set charges three or six cells at 
6 amperes, and another 6-ampere set charges three to 30 cells at 
1 to 6 amperes. Only small sizes. taking’. lesa than 500 watts, are 


Fic. 2.—CONNECTIONS OF HALF-WAVE RECTIFIER, 


being sald, but work is progressing on full-wave rectifiers of larger 
capacity. Two half-wave rectifiers can, of course, be connected up 
so as to rectify both waves, if desired. Fig. 3 shows the 2-ampere 
rectifier with cover removed, the parts including the bulb and 
receptacle, compensator and reactance, fuse and receptacle; the 


compensator is used instead of aerheostat for regulation, and | 


reduces the primary voltage to that required to deliver the desired 
direct-current voltage. The filament transformer and a reactance 
are combined with the compensator. 


Fra. 3.—Two-aAMPERE RECTIFIER WITH COVER REMOVED. 


The 75-volt set is more elaborately designed, and is provided with 
a regulating handwheel and an ammeter ; its efficiency is 75 per 
cent. when delivering its full load of 450 watts. It was designed 
primarily for charging 10 three-cell automobile starting and 
lighting batteries in series, and has experienced a large demand for 
this purpose. The smaller 6-ampere set was similarly designed to 
charge three to six cells in the private garage, and the 2-ampere 
size to charge small three-cell batteries for lighting and ignition. 
Other applications have also been found for the rectifier, some of 
which depend on the fact that. while the mercury vapour rectifier 
requires a current of at least one or two amperes to maintain the 
arc, the Tungar is kept excited by the heated filament. Moreover, it 
is self-starting, and can be employed in connection with apparatus 
which is only occasionally energised, without necessitating attend- 
ance. The life of the btlb is expected to average at least 600 to 
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Fig. 4—CONNECTIONS OF Two TUNGAR RECTIFIERS FOR 
CHARGING STORAGE BATTERIES OPERATING AUTOMATIC 
SIGNALS, i 
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800 hours under normal conditions, and many of the standard 

bulbe have run as long as 1,500 to 2,000 hours. 

An interesting application of the device. is to charging D.C. 
automatic signal batteries on. railway systems (see fix. 4). The 
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‘transmitted through such cement layers. 


track battery consists of three lead cells connected in parallel and - 
through a resistance to each rail of track. The rectifier charges 
the battery continuously at about 0°75 ampere. In this rectifier a 
transformer with separate windings is used in place of the com- 
pensator, to prevent connection between the A.C. line and the 
battery, both of which are earthed. The motor battery used to 
operate the semaphore signals on the block consists of five to 
eight cells ; the rectifier is connected in much the same way as the 
track battery rectifier, and gives 0°13 to 0'2 ampere at 10 to 
18 volts, the output being designed to be just sufficient to keep the 
battery in a certain state of charge, by supplying sufficient current, 
to equal the average discharge plus the losses in the battery. The 
practicability of this system is being investigated on an important 
railway system. Other uses of the rectifier are for charging small 
storage batteries for ringing bells and fire alarms, operating private 
branch telephone exchanges, &c., but the possibility of applying it 
to the charging of electric vehicle batteries, requiring 30 amperes 
at 110 volts, seems rather remote. It is stated that the first cost 
and cost of installation of the device are low, and that in the first 
three months nearly 1,000 were sold. 


HIGH-TENSION OVERHEAD TRANSMISSION 
LINES. ) 


By G. V. TWISS, A.M.LE.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


(Concluded from page 558.) 


A line insulator, whether of the pin or suspension type, 
may be made up of. one or more shells of porcelain with 
metal parts, usually malleable cast iron or mild steel, and in 
performing its normal function must encounter considerable 
variations of temperature. Expansion and contraction 
stresses may therefore occur even in one of the component 
materials owing to its uneven heating and cooling, and are 
bound to occur in the different component materials owing 
to their different coefficients of expansion. The problem is, 
therefore, to shape and proportion the various parts of the 
insulator so that these stresses are kept as low as possible 
and, in conjunction with the stresses set up by outside loads, 
well within those that the materials can continuously with- 
stand without deterioration. 

Metal parts do not generally fit in close contact with 
porcelain parts, nor do porcelain parts fit in close contact 
with other porcelain parts; there is always a layer of cement, 
generally neat Portland cement. Any stresses set up by the 
expansion and contraction of the parts will therefore be 
Cement has, how- 
ever, a low modulus of elasticity and a strength under com- 
pression very much less than either iron or porcelain, so that 
it will act to some extent as a cushion. From this point of 
view, the cement layers should be made reasonably thick. 
On the other hand, however, neat Portland cement unless 
very sound, i.e., thoroughly burned and skilfully gauged, is 
liable to a slight expansion of its bulk, which may take 
several years to develop. From this point of view the cement 
layers should be kept thin. 

Between two parts, such as two shells of porcelain, which 


have the same coefficient of expansion, the desirable thin 


ayer of cement can be used without corresponding disadvan- 


tage. When, however, there are solid and bulky metal parts, 
the expansion stresses will be appreciable, and the cement 
layers must be of greater thickness so as to give the cushion- 
ing effect. In some cases, however, it is possible to keep 
such stresses low, thus avoiding the necessity of the thickest 
layers, as, for instance, by cementing a sheet metal thimble 
instead of a solid pin into a pin insulator. The stress may 
also be reduced by doing the work of cementing at a higher 
temperature, thus reducing the range of expansion, and by 
the employment of other expedients. In any case, however, 
the cement should be chosen with care and gauged with 


skill, and the parts should be shaped so that whatever stresses 


may occur will not be localised. 

Pin Ingulators—A pin insulator may be heated to a con- 
siderable temperature by the sun shining directly upon it— 
probably more on one side than on the other—during which 
time the parts tend to expand; and it may then be sub- 
jected to a sudden downpour of rain, which suddenly cools 
the top shed, causing it to contract. With small pin insula- 
tors, nothing is likely to happen under these conditions. In 
large pin insulators, such as those for 50 kilovolts, designed 
with the top shell shaped as A in fig. 15, considerable stresses 
may be set up at the corners, thus causing the side to split 
and fall off. This has been a source of trouble in America. 

It is, however, possible to design the top shed in the form 
of a continuous disk, with the head formed on the upper side 
and a flange on the underneath side for fixing to the other 
shells (see B in fig. 15). The (flange, js, given,a slight slope 
and the cement space iszkept thin? andcassporcelain is a poor. 
conductor of heat, this arrangement of head and flange 
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largely obviates this trouble. It might be thought that this 
arrangement would weaken the insulator mechanically, but 
comparative tests which have been made show that the msu- 
lators so designed have a strength at least equal to that of 
earlier designs with the heads as shown in A, and have ample 
strength for any load which can (or ought to) come on them 
In practice. 

As already set out, the characteristics of the design of a 
pin insulator limit its use to positions where the working 
loads are comparatively small, of the order of, say, 500 lb. 
To obtain very great mechanical strength in a pin insulator 
precludes the shaping of the parts so as to suit best the elec- 
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Fic. 15.—LakrcE Pin INsuLaToRs. Fic. 16.—THIMBLE. 


trical requirements and obtain freedom from stresses due to 
sudden extreme variations of temperature. 

As the strength of the means of attachment, and also of 
the spindle, limit the stresses which can come upon a pin 
insulator, it would appear unnecessary to insist upon a 
strength in the pin insulator very much in excess of that of 
its spindle or of the means of attachment of the conductor, 
especially since, as shown above, the insistence on excessive 
mechanical strength merely obtains something of little or no 
value, at the sacrifice of something of real value. . 

Many different methods have been employed for fixing pin 
insulators to spindles, including such devices as the Cordeaux 
screw, hemp fixing, cementing, or cementing-in a separable 
metal thimble into which the spindle is screwed. The desir- 
able fixing is a detachable one, which permits of the insu- 
lators and spindles being transported and handled separately 
and of insulators being replaced. The Cordeaux screw and 
metal thimble both possess this advantage. 

The Cordeaux screw fixing has been extensively used in 
this country, presumably because of its detachabilityv, and 
also, perhaps, because it is inexpensive. The Cordeaux fix- 
ing, however, is certainly not good from an electrical point 
of view, owing to the presence of sharp edges and small air 
spaces between the metal and porcelain, and it is one of 
those liberties which may be. and therefore is, taken with 
insulators for comparatively small voltages, though it cer- 
tainly ought not to be taken at the higher voltages. From 
a mechanical point of view the Cordeaux fixing “is much 
weaker than any other. 

Hemp fixing was presumably the outcome of the necessity 
for a method of fixing to certain foreign porcelain, a charac- 
teristic of which is its brittleness. With English porcelain—or 
American for that matter—which is tougher and more resi- 
lient, the use of hemp is not at all necessary. In any case, 
however, to make a good job of hemp fixing, the hemp 
should be wound on the spindle under tension on a lathe 
and screwed in on a lathe; and as such facilities are generally 
not available on the site, it has to be done at the maker's 
works. On the other hand, however, this increases the cost 
of carriage and the liability to breakage in transit, the extra 
expense of which does not appear to be justified. 

- The fixing of metal pins by cementing them direct into 
Insulators makes a very sound job, but as the pins are of 
solid metal a good cushion of cement is necessary. 

The following test has.been applied to insulators of English 
porcelain fitted with metal-work cemented in, and it shows 
that when such fixing is properly done, no trouble occurs 
through expansion and contraction :— 

The insulator fitted with a thimble is immersed for five 
minutes in a freezing mixture at — 7 deg. C., and is then 
plunged into water at 85 deg. C. for five minutes. This test 
may be performed repeatedly without damage to the insu- 
lator or reduction of its electrical strength. F 

To ensure that the metal-work is correctly centralised and 
that proper materials are used, it is desirable that the cement- 
ing should be done at the maker’s works, where these facili- 
ties exist. The same argument, however, as for hemp applies 
here, namely, that the cost of carriage and liability to break- 
age in transit cause extra expense. If, however, a separable 
metal thimble 1s cemented into an insulator, the advantages 
of proper centralisation, materials, &c., are obtained, but 
the extra expense and risk of breakage in transit are obviated. 
Moreover, if the thimble is made in stamped sheet metal as 


opposed to a casting, the expansion stresses are kept low, and: 


smaller clearances of cement can therefore be used. 

A thimble of this nature is shown in fig. 16. In this 
design of thimble the joint is made on a cone seat (patented), 
the screw m the upper half of the thimble being chiefly for 
the purpose cf bringing the cone seats of the thimble and 
spindle into close contact. The cone-seated joint develops 
the full strength cf the full section of the spindle, and the 
amall taper of the cone. requiring at least a half turn to re- 


1 


lease properly, prevents looseness. This would appear to be 
one of the best methods of attaching an insulator to a pin. 

Suspension Insulators.—In suspension insulators porcelain 
and metal are in very close relationship, and the insulators 
are also required to work under heavy loads, so that it is 
necessary to give very careful attention to the details of the 
design. 

Metal-hooded insulators are sometimes considered to be in 
tension, and as porcelain is notoriously weak in tension the 
design is considered to be inferior to interlinked insulators in 
which the porcelain is in compression. The following test 
is therefore interesting :— 

Insulators A and B, fig. 17, are identical as regards section 
of material, shaping, shear area of cement, &c., but the pin 
in A is inserted deeper than that in B. 

A gives an averaze strength of four tons, and the porcelain 
ìs crushed without the cement being sheared. 

B gives an average strength of two tons, and the spindle 
pulls out, shearing the cement. og 

It would appear that A transmits a large component of 
stress to the hood through the porcelain in compression, and 
the shape of the break as marked on the diagram and the 
oe character of the porcelain at the break substantiate 
this. 

Combined electrical and mechanical tests show that some 
designs fail electrically long before they appear to break 
mechanically, whilst others develop very nearly the full 
mechanical strength before electrical failure takes place. The 
former always appeared to be those where the shaping af 
parts indicated the possibility of severe and localised expan- 
sion stresses, and the latter where such stresses were likely 


-to be the least and not localised. This shows that the design 


Which gives the highest mechanical test is not necessarily 
the best design from the point of view of inside stresees, 


Fic. 17.—MEeETAL-HOODED INSULATORS. 


A metal-hooded insulator may be designed for an ultimate 
strength of 10 tons or more. The same remarks that were 
made on this head under pin insulators, however, hold good 
here, as insistence upon unnecessarily high mechanical 
strengths precludes the easy shaping of parts which is so 
desirable for considerations of electrical soundness and free- 
dom from expansion and contraction ‘stresses. 

Transınission line conductors rarely have a breaking 
strength much in excess of 24 to 3 tons, and for such cases 
there would appear to be no object in requiring the suspen- 
sion Insulator to stand much more than this. For a load of 
three tons or so the insulator can embody the most desirable 
characteristics from every point of view, but for loads very 
much beyond this something has to be sacrificed. 


TESTING OF INSULATORS. 


l. Routine Tests —These may be briefly summarised as 
follows :— $ > 

Electrical routine tests at normal frequency (50 to 100 
cycles). A predetermined voltage* is applied to each shell 
before assembly, and ‘again to each assembled insulator for a 
period of five minutes, water generally being used as elec- 
trodes. ` - 

A predetermined mechanical load is applied to the insulator 
for a certain period of time, usually 10 seconds. The routine 
mechanical test is not as a rule applied to pin insulators, but 
with suspension insulators it is applied before the routine 
electrical test on the assembled insulator. Mechanical tests 
if taken to very high values may cause damage by starting 
internal cracks, and should be hmited to about 25 per cent. 
more than the maximum working load. 

2. Design Testa.—An electrical design test at normal fre- 
quency (50 to 100 cycles). 

For flash-over: the insulator is fitted with metal-work and 
is attached to a cross-arm as in practice, a gradually increas- 
ing voltage being then applied :— 

(a) with the surface dry, 

(b) with the surface wet by a precipitation of water at an 
angle of 45 deg. to the vertical and at the rate of 1 in. in 
five minutes. - 


For puncture : the insulator with metal fittings as similar 


‘as possible to those used in practice, is immersed in oil and 


a gradually increasing voltage (at the rate of 10 kilovolts per 
second) is applied until puncture occurs. 

The voltage on the high-tension side of the transformer 
used to be measured by means of a needle spark-gap. Needie 
points are, however, subject to variation due to brush dis- 
ENE E SE es 


* This voltq@e should be in the neighbourhood of the flash- 
over voltage: in fact. one English firm regulates the voltage 
so that the insulators slash over at the rate of as nearly as 
possible once pern second, ( This (hakes the routine teat very 
searching. 
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carge, ke. The sphere gap is not subject to such variation 
when the spheres are of sufficient diameter in respect to the: 
width of the gap to prevent corona preceding the spark. With 
a width of gap up to three times the diameter of the spheres 
there is very little corona, but for the most accurate work 
the width of the gap should not be greater than the diameter 
of the spheres. The sphere-gap readings are, of course, sub- 
ject to correction for barometric pressure and temperature. 
A resistance whjch may consist of a porcelain tube filled with 
water should be placed in series with the gap to limit the 
flow of current at arc-over to one ampere or less, otherwise 
oscillations are set up, causing discrepancies in the readings, 
and the sphere gap may also be damaged through pitting. 

The resistance of the water used for spray tests 1s important, 
and very different results are obtained with different quali- 
ties of water. Water with a resistance approximating to that 
of actual rain, i.e., distilled water, should therefore be used 
when especially accurate figures are required. 

When insulators are submitted to design tests, the forma- 
tion of corona on parts should be carefully observed, as much 
can be learnt in that way in regard to overstressing. 

Lightning surge-oscillation and switching or arcing surge- 
effects would appear to be best simulated by high-frequency 
oscillations as given by a Tesla circuit. High-frequency 
oscillators of this type have been made abroad, which, when 
taken off an ordinary supply at, say, 60 cycles per second give 
120 trains of oscillations per second at a wave frequency of 
about 300,000 cycles per second. There are, of course, com- 
paratively long periods of rest between each series of wave 
trains. The voltage is controlled on a control spark gap and 
measured on a sphere gap. 

Insulators submitted to high-frequency oscillations should 


withstand the potential being increased until flash-over occurs . 


without puncture. 

The insulator fitted with metal-work as in practice 1s sub- 
mitted to a gradually increasing mechanical load until the 
ultimate mechanical strength is reached. As previously men- 
tioned, intermal damage sufficient to cause electrical breakdown 
may occur in an insulator under mechanical test before 
visible mechanical failure occurs. This points can be detected 
by applying an electrical test to the insulator in conjunction 
with the mechanical test. This test would seem to be im- 


portant, as an apparently high mechanical test is of no value , 


if damage has occurred which causes electrical failure at a 
very much lower value. The best insulator from the mecha- 
nical point of view will be the one which will withstand, 
before electrical failure takes place, a load as high as possible 
in respect to the ultimate load. 

3. Deterioration ‘Test.—It is important to recognise that 
even a test by high-frequency oscillations is not necessarily 
an infallible test of either the soundness of the material or 
the design. For instance, an insulator might be quite sound 
at the works and withstand high-frequency tests, but, under 
working conditions of changing temperature, stresses will 
occur Which, if the insulator be not properly designed, may 
xt up small cracks and thereby eventually cause failure. 
Moreover, an insulator slightly porous from under-firing might 
withstand these tests when in a new and dry condition, but 
under working conditions such an insulator might gradually 
absorb moisture by breathing action set up by the changing 
temperature. It is probable that the so-called ‘‘ fatigue ” of 
insulators under high pressures has been due to these causes. 

In regard to expansion and contraction stresses causing 
deterioration, the mechanical-electrical test previously referred 
to would, to some extent, detect this tendency, as an insulator 
m which these stresses are likely to be most severe would 
fail at a lower load. A more exact way, however, would be 
to perform this test with the insulator -heated up to the 
maximum temperature likely to occur in practice. _ 

In regard to the detection of slight porosity, probably the 
best way of Giscovering this is by the use of a ‘‘ Megger ” 
wiving, say, 1,000 volts. 

A test, presumably for the purpose of detecting porosity, 
and one frequently met with in specifications, requires that 
insulators be broken into small pieces and weighed after being 
ept in a warm, dry place for 24 hours, then soaked in water 
for 24 hours, the surfaces dried, and again weighed, when no 
increase in weight must occur. The difficulty with this test 
is that it is impossible to remove all the moisture from the 
slightly rough surface of the broken pieces. A more search- 
Ing way to discover porosity in broken pieces of insulators ig 
to leave them to soak in a solution of aniline dye and alcohol, 
and then to break the pieces transversely to the surface, when 
any absorption will at once be visible. 

However well designed an insulator may be, it will not 
make up for defective materials; and an indifferently designed 
insulator of good material will probably give better service 
than a well-designed insulator of bad material. The import- 
ance of sound anaterial cannot be over-estimated, and fortu- 
nately in English hard porcelain we possess a sound material 
which, in combination with good design, maf®s an insulator 
having exceptionally desirable characteristics. 

It Is qujte easy to save 20 per cent. or more on the design 
of an insnlator and still give the same flash-over tests. That 
such saving is not worth while will be granted when it is 
remembered that insulators only account for about 1 or 2 
per cent. of the cost of a power supply system. and that the 
power supply may be shut down by the failure of an insulator. 


ty 


ATTACHING CONDUCTORS TO INSULATORS. 


The means of attachment of conductors to insulators should 
be such that :— i 
(a) Crystallisation of the conductor must not be set up. 

(b) The conductor should be held to the required load 
without bruising or injury to its surface. . 

(c) The attachment should be capable of being erected with 
ease. 

Strain-insulator clamps have flexibility to an eminent degree 
owing to all the motion being taken by the link attachment 
of the insulator, and they are therefire ideal from the point 
of view of the prevention of crystallisation. A strain clamp 
necessarily requires a grip sufficient to develop the ultimate 
strength of the conductor before slipping. The best grip can 
be obtained by means of roughened gripping surfaces, but 
these injure the conductor, and it is preferable that the 
gripping surface of the clamp should be smooth and rounded, 
which requires a greater length of surface than when rough- 
ened. In some forms of clamps this grip is obtained by 
gripping jaws consisting of two grooved plates bolted to-. 
baat This, whilst providing an excellent grip, free from 
risk of damaging the conductor, is not the easiest to erect 
owing to the necessity of handling separate plates, bolts, and 
nuts whilst erecting. 

For ease of erection, clamps providing the grip by means 
of hook bolts have been used, these bolts not having to be 
separated from the clamp during erection. Perhaps a better 
way, however, is to use plates bolted together as above men- 
tioned, but with the bolt holes arranged so that the gripping 
jaws can be opened to receive the conductor without remov- 
ing the bolts. A clamp on this principle is shown in fig. 7 
(p. 556). The eye at the end of the clamp enables a block ang 
tackle to be attached to the clamp instead of to the cross- 
arm, thus facilitating the clamping-in of the conductor. 


Fic. 18. ~ Fic. 19.—Stimrcvp Cur. 


Suspension clamps have also a considerable degree of flexi- 
bility by virtue of being suspended from a link. In the event 
of a conductor breaking, the suspension clamp swings out 
into the line of the sag, thus reducing the stress, so that there 
is no necessity for the suspension clamp to grip the con- 
ductor to its breaking-point. In any: case, the intermediate 
pole upon which the suspension insulator is fixed is not 
designed to carry the stringing tension of the conductor. A 
light grip which will permit the conductor to slip at a load 
of 500 to 1.000 Ib. is sufficient, and such*a grip can be easily 
obtained in a manner which will not damage the surface of 
the cable. 

The suspension-insulator clamp should have the ends 
formed with ainple radius, so that when the insulator swings 
into the line of the span, in the event of a conductor break- 
ing, the conductor will not be further damaged by kinking. 
The clamp should also be formed so that when this condition 


Fig. 21.—CLAMP ARRANGED TO 
TAKE EARTH WIRE. 


Fic. 30.— FLEXIBLE 
CLAMP. 


occurs the end of the clamp or the conductor will not strike 
and shatter the porcelain of the last unit of the insulator 
chain (see fig. 18). 

The binder method of attaching conductors to pin insulators 
is largely favoured, particularly because of the amount of 
flexibility which it gives. 

‘To attach the conductor to a pin insulator by a rigid 
mechanical clamp is bad practice, as deterioration of the 
conductor by crystallisation is likely to occur. To obtain a 
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mechanical grip without rigidity the “ stirrup clip ” (patent 
No. 6,286/12) shown on fig. 19 was designed. The thin metal 
and particular shaping of this clamp give a degree of flexi- 
bility suflicient to obviate crystallisation, and it has given 
satisfactory service. 

A new type of clamp* to obtain the advantages of a 
mechanical attachment and yet be flexible is that shown in 
fig. 20. This type of clamp has complete freedom of motion, 
and all wearing of the conductor by rubbing on the point of 
support is obviated. : 

Owing to the fact that a pin insulator is only capable of 
earrving loads of the order of the transverse load, there is 
no point in making the attachment grip to a greater load. 

In no case does the means of attachment develop a grip 
anything like the strength of the conductor, but it lets the 
conductor slip at a load more of the order of a transverse 
load due to wind on the conductors. This is as it should be, 
otherwise the insulator pin or cross-arm would be damaged. 
The U.S.A. binders, however, seem to give too light a grip. 

The flexible clamip shown in fig. 20 has mechanical charac- 
teristics in both the line and longitudinal direction of the 
same order as a good binder, and has a flexibility greater than 
any binder. l 

In regard to ease of erection, a binder is probably always 
more ditħcult and requires greater skill to erect than a 
mechanical clamp, but of all mechanical clamps the flexible 
clamp shown in fig. 20 is by far the easiesġ to erect, being 
merely dropped into the insulator head and turned at right 
angles, the conductor then being dropped into the slot and 
the one nut tightened up. This type of clamp is, of course, 
only suitable for use with the latest type of insulators (de- 
signed to withstand surges), the heads of which insulators 
are, as previously explained, formed on the upper side of a 
disk to avoid internal stresses. Fig. 21 shows a clamp on 
similar principles arranged to take earth wires. 


CONCLUSION. 


The matter, data, and illustrations that have been referred 
to in the foregoing are almost exclusively concerned with 
transmission lines which have been engineered from this 
country, and the material for which has been designed and 
manufactured in this country. The author’s thanks are given 


‘to Messrs. Bullers, Ltd., for facilities afforded in connection- 


with the preparation of the paper. 
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Compiled expressly for this journal by Messrs. W. P. Tuomrsox & Co., 
Electrical Patent Agents, 285, High Holborn, London, 
Liverpool and Bradford. 
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6.451. ‘ Electric starters for internal-combustion engines. M. S. Conner. 
May 7th. i 


6.467. “© High-tension magneto machines for ipnition systems of internal- 
combustion engines.” J. B. Bicnami & G. N. Feu. May 7th. 
6,508. “ High-frequency alternating-current dynamos.” Cromp1rox & Co. 


AND N. PENSABENE. May 8th. 


“ Electrical connections for switches, plugs, lampholders, connectors, 
R. Reynocps. May 8th. 


6,528. ‘' X-ray explération couches.” A. E. Dean. May 8th. 

6,530. ‘ Electric cable containing several conductors.” Preece & Co, 
May Bth. (Italy, June 28th, 1916.) 

6,531. “ Electric switches.  Evectrical IMPROVEMENTS, Lro., & R. W. 


Grecory. May 8th, 

6,532. ‘ Stabilising self-excited direct-current dynamos." J. R. 
ELeciricaL IMPROVEMENTS, Lrp., & H. B. Poynper. May 8th. 

6,536. ‘ Apparatus for manufacture of electric lamps.” 
Co. & British THomson-Houston Co. May 8th. 

6,542. “ Electrical signalling systems.” F. G. Bri, W. C. 
SrerLiNG TeLernone & Exvectric Co. May 8th. . 

6,584. ‘ Electro-magnetically-operated brake, &c., mechanisms.” R. S. 
Lewis ano Ransomes & Rarwr. May Sth. 


BEARD, 


DAVEY AND 


6,586. *' Fusible cutouts. British Tuo{Įmson-Hovsroļs Co. & E. B. Wep- 
moRE. May 8th. : 
6,600. “ Forming filaments.” British THomsonx-Houston Co. (General 


Electric Co., U.S.A.). May 9th. 


6,603. “ Spring device for attaching skades to electric lamphold:rs.” T. 
CRAcKNELL. May 9th. 


6,610. ‘ Electrical arrangements for facilitating starting of internal-cembus- 
tion engines.” J. W. T. Capett & C. Percy. May 9th. f 

6.631. “ Momentary-contact electric switches for cancelling mining visual 
signals.” G. Saint. May 10th. 

6,642. ‘ Sparking plugs.” T. Crossre & Sons, T. S. Rocers & R. H. 
Wiks. May 10th. ’ 

6,659. “ Mechanical and electrical relays. A. Barr, Barr & StROUD, AND 
W. Stroup. May 10th. ` 

6,699/6,700. ‘ Lead-covered cables. Brimisu InsuLareo & Hernsry Canles, 
Lrp. ay llth. i 

6,725. *“ Protection of electric distribution systems.” J. R. Bearn, ELec- 


TRICAL IMPROVEMENTS, Lro., & P. V. Hunter. May llth. 
6,732. ‘ Electric furnaces... J. R. Quam. May 11th. 
6,746. “‘ Electric batteries.” W. A. S. HertyaR. May llth. 


uS ** Magneto-electric machines. T. H. Creatnero & F. Spuer, May 
th. 

6,787. ‘* Secret switch or cut-out.” G. J. Money. May 12th. 

6,794. “ Employment of thermionic devices for magnification."  MARCONT'S 
WireLess TeLecrarn Co. May 12th. 

6,802. “ Systems of phase modification.” British TuomMsos-Houston Co. 
(General Electric Co., U.S.A.). May 12th. 


6,805. *" Electrical measuring instruments." 


P. O. Dorer, R. H. Rocsks 
AND S. SMITH & Sons. May 12th. 


* Patent apphed for. 
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The numbers in parentheses are those under which the specification will tb- 
printed and abridged, and all subsequent proceedings will be taken. 


$.035. APPARATUS FOR AND METHOD OF TREATING ARTICLES ELECTROLYTICALLY. 
C. jJ. Lane & D. L. Honeyman. March 18th, 1916. (103,582.) 


5.348). Issccatoks FOR SUPPORTING ELECTRICITY CONDUCTORS FOR APPLI- 
aces. British Insulated & Helsby Cables, Ltd., an? J. W. Astley. Apri 
12th, 1916. (105,556.) 

50l. Fike or Portas Terceruoses,. H. Burge. Apri! 4th, 1915. 


(105,592. } 

5,567. Miaxs FOR CONCENTKATING OR [NTENSIFYING THE Licur os ErECIRIC 
Ficament Lamps. A. G. France, April lath, 1916. (Cognate application 
5,5068/16.)  (105,600.) 

5,579. SPECIAL SERVICE SYSTEM FOR 
CHANGES. Western Electric Co.. F. R. 
Lath, 1916. (105,601.) 

5,945. SHIFIDS OR GUARDS FOR Exvecrric LANTERNS, ELRCTRIC TORCHES, oF 
siuinak Hanp Lawes. N. J. Austin & G. E. Taşlor. April 25th, 1916 
(105,631.) : 

6,039. DYNAMO-ELECTKIC GENFRATORS For Aircrart. G, E. Mortley. April 

Sterling Telephone & Electric Co., 


Q7th, 1916. (105,634.) 
May 31st, 1916. (Cognate application, 12,456/16., 


Macuing TeLepHone Switcuixnc Ex- 
McBerty & L. Polinkowsky. Apri: 


7,730. ELECTRICAL SIGNALLING SYSTEMS. 
F. G. Bell & W. C. Davey. 
{(105,659.) 

7.942. Systems oF TURBO-ELECTRIC Suir PROPULSION. 
Houston Co, (General Electrice Co., U.S.A.). June Sth, 1916.  (105,660.) 

8,165. Exvectric Systems oF Smere Prorutsion. Beritish Thomson-Houston 
Co. (General Electric Co., U.S.A.). June 9th, 1916. (105,664.) 

8,303. Hicu-speep Tevecrarny. T. B. Dixon. July 19th, 1915. 
application on 2,524/16.)  (100,942.) 

9,036. FEvectric WELDING Systems. 
Electric Co., U.S.A.). June 27th, 1916. (105,676.) 

10,162. Enectric Puotocraruic Printing or CopyInc FRAMES. 
and Co. & J. B. Halden. July 19th, 1916.  (105,685.) 

12,382. Macnetic Cuccks. H. Humphreys. September Ist, 1916. (105,701.; 


14,546. Ixnpuctances FoR Duriex Tererpnone Circuits. Western Electric 
Co. October 13th, 1915. (101,805.) 


14,886. DyNimo-ELectric MaciHines. 


British Thomson- 
(Divided 


British Thomson-Houston Co. (Gener3! 


J. Halden 


A. H. Midgley and C. A. Vanderve!! 


and Co. October 19th, 1916. (105,714.) 

15.123. Compinep Evectric Piva aso Switcu. D. M. Edwards. November 
21st, 1916.  (105,717.) 

15,269. BaTtTERIkS FOR Evectric Pocket Lawes. Hollandsche Etementen- 
fabriek “ Juliana." October Sth, 1916. (105,721.) : 

17,281. Quick MAKE-AND-RREAK Switch ror ELectric Circurts. E. A. 


Leopard and Johnson & Phillips. December Ist, 1936. (105,726.) 
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Sleet on Transmission Lines.—In a climate ljke that 
of the northern United States the danger from sleet on transmis- 
sion lines is a serious one. On the earlier systems, before suspension 
insulators came into use, the only danger from sleet which had to 
be seriously considered was the actual mechanical failure of the 
cables, insulators, or some part of the supporting structure. A 
heavy coating of ice, combined with strong wind, may actually 


bring down a line either by parting the wires or by collapse of the- 


supports. Fortunately, in a well-designed line this dangerous 
combination is one very rarely formed, so that failure of service 
from this cause has been rather rare. With the coming of the 
suspension insulator, however, the conditions were materially 
changed. In using such insulators there is a certain lengthwise 
flexibility controlled only by the anchoring of the spans at more or 
leas frequent intervals. If all spans were loaded equally, no trouble 
would result, because, whatever the spacing of the wires might be 
unloaded, a somewhat analogous spacing would result when all were 
borne down by a load of ice. If, however, one of the wires is 
much more heavily coated than the others, or, being initially like 
them, retains ite coating after its neighbour has been freed from it. 
the vertical clearance between spans may be very considerably 
decreased. The loaded span comes down, while the wire below it. 
freed from ice, and, perhaps, pulled up by loads still retained on 
neighbouring spans, rises; so that there may be considerable danger 
of contact or sufficient approximation of the circuits to start an 
arc. The variations in sag of spans due to this unequal Ic*ding on 
suspension insulator lines may be of surprisingly larg@amount. 
and it is particularly likely to cause trouble on double-cirouit tower 
lines where the wires are spaced one above the other. On horizontal 
single-circuit lines it is very unlikely to result in trouble, since the 
swaying of the loaded lines is extremely unlikely to be sufficient to 
bring them into even approximate contact. 

Some valuable experiments were carried out on a line, built with 
7-ft. clearance, to determine how great the sag due to loading 
might be. This was done by actually loading the cable through 
one entire span, and measuring the effect in sag of the cable and 
deflection of the insulators from one strain insulator to the next. 
over a distance of seven spans. In a 640-ft. span the increase of 
sag, due to a loading equivalent to a $ in. coating of ice, proved to 
be 15 ft., the effect of the load being chiefly to pull over the 
suspension insulator strings so as actually to shorten the distance 
between supports, and thus to drop the catenary to a corresponding 
amount, which agreed very closely with the theoretical result, in 
thus shortening the span with the same length of conductor. 

The obvious course in most cases would seem’ to be the installa- 
tion of suspension insulator lines with the conductors staggered 
enough to limit the danger from unequal sag.— Klectrical World. 


Coal Economy.—Mr. Brace states that he hopes in a few 
days to communicate with the Metropolitan Borough Councils with 
a view to securing such economy in the use of coal in connection 


with street lighting as may be possible during the summer.— 
Times. : 
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H ALABASTER, GATEHOUSE & KEMPE, 


ELECTRIC POWER SUPPLY. 


Lasr week we published the report of the Depart- 
mental Committee which was appointed by the 
Board of Trade, in March last, to consider what 
steps should be taken to ensure an adequate and 
economical supply of electric power to all classes 
of consumers, especially to industries which depend 


upon cheap power. The conclusions unanimously 


arrived at by the Committee, so far from contain- 
ing any novel features, may be described, if not as 


obvious truisms, at any rate as facts with which 
readers of the ELECTRICAL Review must necessarily 
be familiar, for the principies laid down by the 
Committee have been repeatedly insisted upon in 
articles ‘which have appeared in our pages. It is 
singular that it should have taken the Government 
of a civiliséd country so many years, to say nothing 
of the greatest war in history, tô discover that the 
policy which it had adopted of chopping up the 
country into innumerable isolated areas, each pro- 
vided with its own little generating station under 
the control of a committee of laymen more in- 
terested in local party politics than in the efficient 
conduct of a highly technical undertaking, was 
almost the worst that could have been devised. 

Government interference from the first has been 
the bane of electricity supply, both in the Provinces 
and in the Metropolis, where a similar policy of 
dissection was aggravated by the institution of 
competition in each area—a system which appears 
We sincerely trust 
on this occasion will not repeat itself; 
that for once the intervention of a Government 
Department may not have a detrimental effect upon 


the development of the industry. We are en- 
couraged in this hope by the fact that the Com- 


_mittee was unanimous in recording its recognition 
_of the necessities of the future, and the utter in- 


adequacy of the system followed in the past; this 
fortunate circumstance is due, no dioubt, to the 
powerful influence exerted by the three or four 
electrical members of this Committee of twelve. 
Thanks to their guidance, the Committee has been 


enabled to formulate a true statement of the posi- 


tion, and though the facts were common knowledge 
amongst electrical men, it should not be forgotten 
that the general public, and still more the Govern- 
ment, needed enlightenment. The report will, 
therefore, serve a useful purpose in this respect, 
at any rate, and the time spent in producing it has 
not been altogether wasted. We trust that the 
Committee’s proposals to obtain the advice of repre- 
sentative associations throughout the country will 
be followed up without delay, and that a construc- 
tive policy on the lines of common-sense designed 
not to pander~to the political aims of local 
authorities, nor to fill the pockets of speculators, 
but to serve the interests of the community as a. 
whole, may speedily be evolved. Whether the 
demand of the I.M.E.A.—at the instigation of 
Committeemen—for the more direct representation 
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of muniçipal undertakings on the Committee would 
tend to this result is a matter of opinion; what is 
required is not the verdict, by a majority, of repre- 
sentatives of sectional interests, but that of a Com- 
mittee of impartial experts, capable of appreciating 
the merits of the question, and free to arrive at an 
unfettered decision based thereon. The municipal 
undertakings will have ample opportunity of stating 
their case before the Committee through the 
medium of the I.M.E.A. The parochial system of 
supply may be said to be upon its trial, and it is 
not usual to give counsel for the defence a seat 
upon the bench of magistrates. i 
clusion on the Committee of Mr. C. H. Merz may 
perhaps be regarded as an infraction of the prin- 
ciple in favour of company interests, although, as 
the leading exponent in this country of electricity 
supply on the large scale, his right to be there is 
incontestable, and probably it would be well to offer 
a seat to an equally prominent municipal electrical 
engineer, suçh as Mr. S. L. Pearce, whose experi- 
ence would abundantly justify his nomination apart 
from his representative function. - At present the 
Committee appears to us to comprise too large 
a proportion of non-technical men, and though so 
far it has arrived at obviously correct conclusions, 
its, constitution would be greatly improved by an 
increase in the number of electrical engineers 
amongst its members. The names of Mr. C. P. 
Sparks and his elected successor in the presidential 
chair of the I.E.E. at once commend themselves, 
and to these we: might add others—men who are 
already intimately acquainted with the situation, and 
are capable of dealing with the real problem of ways 
and means, without further loss of valuable time. 


Ir is somewhat amusing to ob- 
serve that, on the entry of the 
United States into the war, the 
Society for Electrical Development 
has adopted practically the same “‘slogan’’ as we 
did in this country at the outbreak of war. In spite 
of the prophetic foresight of Lord Kitchener, few 
of us at that time imagined that the war would last 
for years and would, in fact, become the * usual 
business’’ of a vast proportion of our industries. 
The Society has initiated a campaign with the pur- 
pose of keeping business moving, holding that 
“‘ everything depends upon the individuals holding 
up their links in the chain of mercantile business.” 

It is, to our mind, unlikely that the industrial 
upheaval which has taken place in this country will 
be felt to anything approaching the same degree in 
the United States, whose internal resources in both 
raw materials and plant are inexhaustible, and whose 
works are already largely engaged on the manu- 
facture of munitions, while her needs are far less 
urgent than were ours in the first years of war; 
nevertheless, the Americans do not do things by 
halves, and we are confident that they will, with 
their customary.energy, provide us with agreeable 
surpfises at no distant date. 

As regards ‘ Business as usual,” however, this 
will be confined almost entirely to internal trade, 
for sea transport will be restricted to the utmost, 
except in the case of munitions of war and food for 
the Allies. We trust that we shall not be regarded 
as unfriendly to our latest brothers in arms if we 
frankly express our rellef that for the American 
‘campaign to capture South American trade—a 
species of industrial warfare upon ourselves—there 
is now substituted a campaign of co-operation and 
support, and that thus, after the war, we shall be 
-able to enter the competition for the world’s trade, 
if not on equal terms, at any rate without the heavy 
handicap with which we were threatened. | 


** Business 
Must Go On.”’ 


.* 
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THE MANUFACTURE OF CONTROLLER 
| DRUMS. : 


By R. K. SHIELD. 


CoMPARED with the number of firms making motors and 
switchgear, there are very few engaged in the manufacture 
of controllers ; yet it may be hoped:that some account of 
certain processes of manufacture will be of general interest. 
In outside appearance most of the drum controllers used for 
cars, cranes, and general industrial applications resemble 
one another very closely, but an almost infinite variety of 
electrical connections is set up by modifications in the 
drum. Consider, for example, the ordinary variations in a 
standard size of crane controller. They include :— 

(a) Plain series control. 

(6) Ditto with shunt brake. 

(r) Shunt control. | 

(O Slow motion steps, as required for foundry work. 

(e) Rheostatic lowering. : 

(f) Limit switches. 

In addition to the above, every maker finds that special 
applications require, perhaps, a dozen other modifications in 
every size of his standard line. The cross-section of a con- 
troller is not affected by these changes, and if the height of 
the case’is originally made to suit the greatest number of 


GooD. » 
Fig. 1.—STYLE IN DIMENSIONING. 


i BAD. 


fingers usually required, the only detail affected is the 
drum, which will vary according to the system of electrical 
connections to be established. It is thus evident that the 


standardisation of drums must be of a very flexible nature, 


and although the problem is not easy, it is, nevertheless, 
possible to ‘arrange the design in an orderly method. 
which facilitates, improves, and cheapens manufacture. 

In the first place, when getting out a line of controllers, 
the connection diagrams should be drawn for as many 
probable varieties as can be foreseen, so that, by mutual 
accommodation and adaptation, the number of different 
lengths of contacte and drum castings is reduced toa 
minimum. If this is not done in a very thorough and 
painstaking way, the cost of manufacture snffers an initial 
and permanent handicap. 

The making of the drum development drawing from the 
diagram is a fairly simple matter, but the best method of 
dimensioning the contact strips is, perhaps, worthy of 


notice. On the left-hand side of fig. 1 is shown a common, 


but bad, method, which has persisted from the regular 
system of dimensioning a drawing in inches. A better 
method is shown on the right-hand side. This has the 
advantage that it is’ more straightforward to mark off the 
drums in the works when the angular position of the holes 
is given from zero, that is, the “ off ” position. 

Another point which requires attention in making the 
drum development drawing, is to arrange that the fixing 
screw-holes on a series of drums coincide in as many cass 
as possible. Further, the positions of the holes in the 
various contact strips should be arranged with a view io the 
possibility of drilling every piece in the same universal Jig. 
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as described later. Practically every length of contact of 
a given width, thickness and diameter, whether for D.c. or 
-a.c. controllers, can be arranged for drilling in the same jig. 
The usual drum construction is ‘now to clamp cast-iron 
segments on a mica-insulated square shaft. In designing 


the castings, the provision of adequate creeping distance 
along the shaft requires attention, as does also the form of 
the casting to eliminate cores as much as possible. 

The shaft is usually of square, bright mild steel, 
insulated with micanite wrapped and moulded under heat 


Fic. 2.—ASSEMBLY BENCH FOR Drum RINGS. 


and pressure. There is a system of moulding the insula- 
tion in the shape of a tube on a standard former, after 
which it is shellacked and pressed in place on the shaft. 
“In the opinion of the writer, there is no advantage in this 
method, except for those makers who are not equipped for 
carrying out the whole operation themselves. 

If the drum castings are of good quality, it is unnecessary 
to machine the square which fits on the shaft. The drilling 
of the clamping screw-holes need only be mentioned to 
state that co-operation between the drawing oftice and tool 
room will enable the same jig to be used for 
many castings of different lengths. 

In the case of standard controllers, the rings 
are set in the correct longitudinal position at a 
special bench fitted with centres sliding on a ~- 
cast-iron bed and facilities for holding spacing 
templates, as shown in fig. 2. After the castings 
are assembled on the shaft, they should be 
stoved to slightly soften the shellac, which acts 
as a bond to the mica, after which the clamping 
screws should be driven home very tight. The 
next operation is to turn the periphery of the 
drum, after which it ig marked off for the contact screws, 
or drilled in a jig. 

To mark off the contact screw holes, where no drill jig is 
available, a protractor is mounted on the shaft which is set 
In vee blocks on a surface plate. The zero method of 
dimensioning shown on the right of fig. 1 makes the 


marking of the centre lines of the holes a very simple pro-. 


cess, which requires no addition or subtraction of dimen- 
sions by the workman. | 

_ A good design of drill jig is shown in fig. 3, from which 
it will be noticed that a hardened bush is provided for 


TrecanenNn e” 
EURIBAN ET Atty 


Fic. 4.—Hanp BENDING Toon FoR Lona CONTACT STRIPS. 


every hole to be drilled in the drum. The first cost of 
such a jig is high compared with some kind of indexing 
arrangement, but it has the merit of being quick, accurate, 
and foolproof throughout a long life, during which it 
returns its first cost over and over again. . . 

It was remarked in connection with the drum develop- 
ment drawing that: the contact screw holes should be made 


to coincide in as many types of drums, of the same dia- 
meter, as possible. The object in view was to arrange for 
the same drill jig to be used on several types, and when this 
is done the jig contains a greater number of holes than are 
used on any one drum. On each drawing instructions 
should be given to leave holes marked, for example, 7, 8, 
15, 20, 81, 83 on the jig, undrilled for that particular 
drum. The driller will fill the eurplus holes up with a 
wood peg before starting to drill. as 

The contact screw holes will usuatly be machine-tapped, 
either in a special vertical spindle 
machine or with a tapping attachment 
on an ordinary drilling machine. 

The contact strips are invariably 
made from hard-drawn copper strip 
cut off to exact length, which is 
first found by trial and then recorded 
on the drawing. The bending of 
short lengths—say, up to about 3 in.— 
can be done satisfactorily in a. hand or 
power press; but for greater lengths this method is 
not sufficiently precise, although it will serve, but the 
bend has then often to be corrected by the assembler. 
It is better practice—that is to say, more economical | 
in the long run—to use a hand bending roll, as 
illustrated in fig. 4. The diameter of the bending roll is 
smaller than the nominal inside diameter of the strip, as, 
found by trial and by practice, the pressure roll can be screwed 
up to such a degree that every strip is correct to diameter, 
in spite of variations in the hardness of the material. 


Fic. 3.--DRILL JIG FOR CONTACT SCBEW HOLES. 


A good type of drilling jig for the strips, which are, of 
course, drilled after bending, is shown on fig. 5, from which 
it will be seen thyt the strips are located against a stop at 
one end by slotted wedges driven across the holes to be 
drilled, which are generally two in number, and never 
exceed three. 

The advantage of standardising the contact strips can 
now be appreciated from the design of the jig. The points 
to be kept in view are that the first hole must always be the 
same distance from the stop end, and that the other holes 


= shall be limited in number and position, so that they do not 


Fic. 5.—DRILL JIG FOR CONTACT STRIPS, 


clash in the jig. If these conditions are observed, there 
will be very few strips of a given section and bend which 
cannot be drilled in one or, at the most, two Jigs. i 

Where renewable tips are provided for the long strips, 


the ends which butt together must be a good fit, and as the 


tips must be interchangeable, these ends are best milled to 
a correct length, measured in degrees, from, the nearest screw 
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hole. It is scarcely necessary to sketch a jig for this simple 
operation, but it may be remarked that a little forethought 
will enable a jig to be designed which, with very little 
modification in each case, can be used for all widths, 
lengths, diameters, and end lengths of contact strips. , 

After drilling, the contact strips are countersunk, and 
then screwed in place, for which operation a quick-acting 
“ Archimedian ” screw-driver is a time saver. 

The last machining operation is turning’ a light “ skim- 
ming” from the surface of the contacts, which is done at 
a high speed with a vee-point tool. 

After rounding the contact strips at the front and back 
ends, the drum is ready for mounting in the controller case, 
and if the various steps which have been briefly described 
have been carried out in a proper fashion. there is no need 
for any subsequent adjustment. i 


TEAM WORK IN LINE CONSTRUCTION. 
By “TRAMP ROYAL.” 


Ler your imagination take you to the car-shed built in the 
“ Mission ” style of architecture on the Pacific Slope. and, 
assuming it has not turned 7 a.m., we shall be in time to 
sce the construction train * pull out” for the day’s work. 
[t is the conversion of a steam interurban line to electric, so 
the track is already in existence. On the train, gonsisting 
of a locomotive, a flat-car, and a caboose, we have the 
construction gang and the apparatus for boring holes. ` 

Having settled ourselves in a vacant corner on the train, 
we travel to the commencement of the new overhead route, 
where, in the easy-going way of Californians, the gang dis- 
mounts. The hole-borer is adjusted, and each man takes 
his allotted place. It is only a matter of about 10 minutes, 
and we are steaming on to the next pole position, All day 
the work goes on, no hurry, no dawdling, and with just a 
half-hour’s break for lunch, which is taken on a bank 
under a canopy of cloudless blue sky, what time gophers 
pop up for a nibble of spare fragments of food. At 5 p.m. 
we are back in the car shed. 

Next morning, we find a change in the train make-up. 
A flat-car, fitted with a winch and derrick, is sandwiched 
back and front by a car-load of wooden poles, all ready 
drilled for bracket arms, At each hole, bored the previous 
day, the jib picks up a pole, and drops it into the hole, 
allowing it to lean from the track. It is quick and casy work, 
as there is no dismounting from the train. A man on the 
load of poles fixes the grab band around a pole, a man at 
the winch “sets up,” a man on a guy pulls the jib round ; 
the pole is lowered, another man pulls a cord releasing the 
grab, and the train journeys on to the next hole. 

The locométive and caboose comprise our train for the 
next day, and the aligning of the poles proceeds. The 
work is not carried out with the nicety of English pole 
lines, but it “ gets there ” all the same, and it matches the 
surrounding brown country, with its listless eucalyptus and 
pepper trees. There is no shouting and no wasted effort of 
a man picking up a spike and finding someone else pushing 
where he intended assisting. It’s the clown at the circus 
who earns his daily bread by dodging around the carpet and 
helping nowhere. Outside the circus the clown is not 
appreciated. Each man has his place in the team, and, 
under the vigilant eye of the “boss,” the pole springs 
upright, and is held by the three spikesmen while earth is 
rapidly thrown in and tamped. A man who cannot toe the 
line is very soon told to go, or, in the vernacular, “ to 
beat. it.” 

The next operation is slower, and takes about two days 
for the stretch described. A crude tower is fitted on to the 
flat car, and the bracket arms are put into the poles. These 
arms consist of a length of pipe, one end of which goes 
through the pole. The hanger wire, with necessary globe 


- chassis. 
‘directions, each driving a wheel through gearing, and the motor 


insulators, spans from an eye-bolt in the pole to a bracket 
at the end of the pipe arm. The fixing of a stay to the arm 
completes the work on the pole. 

The paying-out of the trolley wire is a very interesting 
operation. The locomotive is dispensed with, and we 


travel on a flat-car specially fitted with motors and a ‘ 


controller. The further equipment of the car consists of 
a drum of trolley wire turning on a shaft, and fitted with a 
hand brake, a tower tocarry a man, and supporting a trolley 
wheel electrically connected to the car controller. The 
wire is run over the trolley, its end anchored and made 
alive. Then we all go sailing merrily along. At each 
bracket arm, the man aloft roughly ties the trolley wire to 
the span wire for temporary support. The “ boss ” is at 
the controller, two men manipulate the brakes, and the 
remainder of the gang sit by awaiting eventualities, or they 
take a turn to relieve the other men. It feels good to sit 
in the sun and be rid of the oil-burning loco’s fumes. 

The work of the next few days is slower, as it consists of 
fixing the necessary mechanical ears, guys, * messengers,” 
and “stubs.” The “stubs” are pieces of pole about 
5 or 6 ft. high, to which are attached the ‘ messengers,” 
or guy wires, at bends or anchoring points. 

This work completed, all is ready for “ Public Service.” 

In describing the above I have only taken a day’s run, 


‘but in, say, a 20 or 30-mile run the whole of one operation 


would be completed, if possible, before dismantling the 
erection gear. I should have liked to give figures as to 


' distances, actual time, &c., and also sketches of the gear 


used ; but, unfortunately, my notes are war-bound in Cali- 
fornia, and it is some 15 years since the described erection 
took place. I have had to draw upon my memory for the 
details, but I trust the raison d'étre of this article has been 
secured, viz., to show the advantage of team work.. 


e 
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Economy of Gas-Coke as Fuel.—In commection with 
the appeal issued by the Ministry of Munitions for coke to be used 
in place of coal. the following result will be of interest :—The 
Deptford Borough Council during March last year introduced the 
London Coke Committee's apparatus for’ burning gas-coke in the 
steam boilers at the public baths, and now report-the following 
result of a year’s working with coke exclusively as fuel. The cost 
of coal for 12 months from March, 1915, to March, 1916, at the 
current price of coal, would have been £1,792 12s. 5d. The cost 
of gas-coke from March, 1916, to March, 1917, haa been £1,444 Td. 
Amount saved, £348 11s. 10d. The saving, which is equivalent to 
19°4 per cent., would have been greater but for the large increase 
in the heating and electric lighting of the buildings owing to 
the very cold and dark winter. and the increase in the number of 
warm baths used, estimated at over 9 per cent. The financial 


saving. despite the adverse circumstances, has exceeded the esti- 


mate made by.the local gas company who supplied the coke- burning 
apparatus, which was fitted to the boiler furnaces by the baths staff 
at a total cost of about one-tenth of the saving effected during the 
first year, 

From the national standpoint, the saving effected by the 
patriotic action of the Council in using gas-coke in lieu of raw coal 
is in the by-products. recovered by first treating the coal in gas 
retorts. The by-products recovered from‘an equivalent quantity 
of coal so treated include 1.440 gallons of benzol, 9,600 gallons of 
coal-tar, and 10 tons of sulphate of ammonia (fertiliser).— 
Mechanical World. 


A Simple Electric Vehicle—We have received some 
particulars of an interesting innovation in electric vehicle con- 
struction, which, according to the makers, “ will bring down the 
weight of electrics one-third to one-half of the present figures, and 
reduce the cost nearly in proportion.” Although we are unable to 
gauge the accuracy of the claim, the makers, the Dey Electric Corpo- 
ration of New York, have the support of Dr. C. P. Steinmetz in 
their contentions, and propose to place on the market a light two- 
seater at a cost of under $1,000. In general outline it resembles a 
petrol-driven car, but the resemblance ceases here, for the chassis is 
severely simple, due to the use of a special form of rear axle which 
incorporates the motor and gearing, and therefore does away with 
a great part of the usual mechanical driving gear carried on the 
The field and armature of the motor gevolve in opposite 


itself becoming the differential. The use of the Dey axle simplifies 
and lightens the construction of the chassis and incidentally de- 
creases the weight of battery required or increases the possible 
mileage. It is said, for instance, that the complete rear axle 
weighs only 200 1b., and the whole car, including body and battery 
only 1,400 lb. The Dey car can be supplied to take a battery which 
will give a maximum of 105 miles run, and is fitted with a con- 
trol having regenerative and eléctric\braking features. 
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ELECTRICAL EQUIPMENT AT A GREAT WESTERN GOODS STATION. 


THe following description of the electrical labour-saving 
equipment at the Moor Street, Birmingham, goods station 


of the Great Western Railway Co. appeared in a recent 


issue of the Great Weslern Railway Magazine, to which we 
are indebted for the following particulars an4 illnstrations. 
The design of the equipment was dictated by the peculiar 
situation of the several goode sheds, the depot consisting of 
a high-level goods vard built on a ferro-concrete stracture. 
which also houses underneath a low-level goods station. 
Qn the low level are two sheds (a and RB) separated by a 


OVERHEAD TRAVELLING CRANE 
IN GOODS SIIED. 
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Wacox Beinc HAULED BY ELECTRIC CAPSTAN. 


street, and at different levels, due to the contour of the 
ground. 

The modern tendency in goods handling of bringing the 
loading and unloading machinery to the wagons, instead 
of bringing wagons to fixed cranes, was followed wherever 
possible, and with this object a variety of modern electrically- 
operated appliances was installed, the electrical energy for 
which is obtained from the Corporation supply. 

Dealing first with the high-level accommodation, the 
covered goods shed in the yard comprises under one roof 
two long sidings, a platform beside one of these sidings 
and a cart road between the platform and the other siding. 
The platform and the siding beside it are served for a 
length of 400 ft. by an overhead travelling crane made by 
Messrs. Royce, Ltd. The travelling bridge. with a span 
of 28 ft. 44 in., moves at an average speed of 250 ft. per 


6-Ton FIXED Jie CRANE OUTSIDE 


25-Ton BRIDGE TRAVERSER. 
H1GH-LEvEL EQUIPMENT. 


min., aud carries a traversing carriage with an underhung 
revolving jib below it, the jib having a radius of 16 ft. 
The carriage with its jib traverses the shed at a speed of 
70 ft. per min., while the jib revolves at a speed of 
2 R.P.M., and the hoisting gear raises and lowers a load 
of one ton at an average speed .of 33 ft. per min. This 
crane can take the load to or from any wagon in the siding 
from or to any cart in the cart road. Two covered opeu- 
ings in the shed platform are provided, through which goods 
in special erates can be transferred yo the low-level sheds 
Aor B The elec- 
trical eyuipment was 
made by the British 
Westinghouse Co. 
Outside the high- 
level shed is fixed a 
jib crane capable of 
raising and lowering 
a load of 6 tous. 
The gear can raise 
ang lower its full 
load at a _speed of 
20 ft. per, min., and - 
slue it at' a speed of 
2 RPM. the jib 
radius being 15 ft. 
An automatic electric 
brake Js fitted to the 
hoisting gear, while 
provision is made for 
lowering either by a 
separate hand-lever 
brake, or by the use 
of the motor itself as 
an electrical brake. 
The crane, made by 
Messrs. Stothert and 
Pitt, is fitted with 
E.C.C. motors and 
Allen-West control- 
lers and resistances. 
For marshalling 
the goods wagons, 
which are raised to, 
or lowered from, the 
low-level shed B by 
a 20-ton lift, the 
north-east end of the 
yard is provided with 
a 25-ton bridge tra- 
verser. It is de- 


Goops SHED. 


- 


Aeae signed to transfer 
Aen : wagons between three 
G ee W| parallel lines of rails, 
ON o S No O O SS the wagon being 


Mes. 3 os oe hauled on to or off 
from the traverser 
by an electric cip- 
s f stan. The traverser 

was made by Messrs. 

Ransomes & Rapier. ‘ Thirteen Clyde capstans and a 
large number of, reels are disposed in the yard to 
haul wagons, either singly or in trains, to and from 


2) and 30-ton wagon lifts, the 6-ton crane, the long 


siding beside the covered platform, and two turntables at 


the Moor Street end of the yard. The rope used on a Clyde 
capstan is never handled by the capstan man except to 
unwind it from the barrel and haul it to the wagon, which 
can be done by the hook. This allows steel ropes to be used 
instead of hemp ropes, which must he used where the rope 
slips on the barrel, and the capstan man hauls in the slack. 
The consequent saving in the annual cost of ropes, and in 
the labour of handling hemp ropes when wet, is remarkable. 
All these capstans have been made by Messrs. Stothert and 
Pitt, and the switchgear by Messrs. Morris & Lister, 
squirrel-cage E.C.C. motors being used. 
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In the low-level sheds 4 and B there are 14 similar 
capstans, four in shed 4, to serve the 30-ton lift and 
traverser and the sidings, and 10 slower-speed capstans in 
shed 8, where the number of sidings is greater. All the 
necessary reels for guiding the capstan ropes are provided. 
The electric equipment for the capstans in shed B was 
provided by Messrs. Crompton & Co. 

Shed A contains only two long sidings, for which power 
appliances are needed. Between the sidings, 
which run for a distance of 285 ft., are two 
platforms, one beside each siding, and a broad 
cart road between the platforms. A cross 
platform connects the two long platforms, and a 
“walking” jib crane has been provided, which 
runs on a one-rail, U-shaped track extending 
down each platform, and round the cross plat- 
form. The crane hoists and lowers its full load 
of 30 cwt. at a speed of 40 ft. per min., and 
slues the jib at a speed of 2} R.P.M.: it has 
a travelling speed of 250 ft. per min. on 
the straight, and the jib radius of 18 ft. allows 
of anything within reach on either platform 
being transferred to 
a cart backed against 
the platform, or vire -~ 
versd. The crane 
and top guide, with 
its three conductor 
wires, were made and 
erected by Messrs. 
Babeock & Wilcox, 
the motors by Messrs. 
Harding  Churton, 
and the controllers by 
Messrs. Allen West. 

A 30-ton lift is 
provided in each shed 
to transfer wagons 
between the high- 
level yard and the 
shed. The cage can 
take a wagon 25 ft. 
over buffers and 
weighing 30 tons. 
Such a wagon has 
been raised and 
lowered at an average 
speed of 128 ft. per 
min. The lifts were 
made by Messrs. 
S. H. Heywood and 
Co., three-phase 
motors being pro- 
vided by the Lanca- 
shire Dynamo Co., 
and semi-automatic | 
switchgear by Elec- 
tric Control, Ltd. 

The switchgear is 
worked by means of 
a master controller in 
the cage. Its handle 
is interlocked with 
disappearing rail 
stops on the cage 
rails, The controller 


ee 
~ D 


handle cannot be 
moved until the “WALKING “ JIB CRANE IN SHED A. 
rail stops have been 
raised, after the 


wagon is in position, to pretent its movement cither way in. 


the cage. Other safety devices consist of automatic gear to 
hold the cage should any of the ropes break or stretch 
unduly ; limit. switches are also provided to prevent over- 
travel of the cage either at the top or bottom, which act 
first on the control gear, and, should. this fail, a *second 
switch shuts off the main supply. 

In shed a wagons are transferred from the lift to the 
sidings, or from the sidings to the lift, by a 30-ton wagon 
traverser, The sidings on either side of the cart road are 


30-Ton Lirt BETWEEN THE HIGH-LEVEL 
YARD AND LOW-LEVEL SHED B. 


HOISTING AND LOWERING GEAR IN Motor HovsE on 30-ToNn 
LIFT SEEN ABOVE. 


100 ft. apart, and only these two sidings are served. The 
traverser is driven by an induction motor of the one-speed 
Sandycroft cascade type, arranged to creep while exerting 
full-load torque; this feature has proved most useful in 
aligning the traverser rails with the siding or lift cage raile. 
The traverser, made by Mesars. S. H. Heywood & Co., 
can travel the whole- width of the shed with a 30-ton load 
at an average speed of 285 ft. per min. A capstan with 
head fixed to the gearing, 
and using ‘a slipping rope, is 
provided for hauling wagons 
oi to and off from the lift 
‘age, and is worked hy a 
Sandve roft — squirrel-cage 
motor, with special high- 
resistance motor windings to. 
vive great starting torque for 
moderate current expendi- 
ture. It can-give a pull of 
750 lb. at 300 R.P.M. and » 
maximum pull of 2,000 Th. 
Shed B is served by b 


SwItcH GEAR IN 
` Motor Hotse. 


a 


RT BS ATE, 


id rr z 


g H EEN 


e 
Iy 


ane 
a Prva 


Te Petts L545 JSR = 
à 


30-Ton WAGON TRAVERSER IN SAED A. 


similar lift, and the average speed of faising and lowering it 
30-ton load is 137 ft. per min. 

Shed 8 is further provided with a 20-ton Lift at the corner 
opposite to the 30-ton one. This was built by Sir William 
Arrol & Co., with B.T.H. electrical ‘tquipment. The 
height of the lift is 33 ft. 4 in., and the average speed when 
raising and lowering 20 tons is 145 ft. per min. 

Shed B 18 prov ided with eight parallel. lincs of sidings. 
some of which are only a few “feet apart. A 30-ton wagon 
traverser runs the whole width of the shed for 256 ft. The 
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perishable market traftic dealt with in the early morning in 
this shed requires the most rapid handling possible. This 
accounts for the high speed of the large lifts, and it was 
essential that the traverser should not only have a corres- 


poudingly high speed but be able to stop very accurately at 


any of the sidings. This is accomplished by the use of 
Hele-Shaw oil-pressire transmission gear, By turning a 


30-ToN WAGON TRAVERSER IN SHED B. 


\ 


hand-wheel the traverser can be stopped or started in either 
direction, and the rapid acceleration and high maximum 
speed obtained (the average speed with a 20-ton load for 
the journey of 220 ft. being 350 ft. per min.) are combined 
with the slowest possible creeping speeds and rapid reversing 
for securing rail alignment. l 

There being two lifts to serve at opposite sides of the 
shed, two traversing carriages, each to take a’ wagon, are 
necessary. Each of these carriages has been made detach- 
able from the central locomotive, automatic couplings being 
provided to quicken the process of attaching and detaching. 


tht one CA — yt) 


Le 


ONE OF THE 1-TON FIXED JIB CRANES IN SHED B, 


The locomotive part ‘of the traverser is able to haul both 


traversing carriages, one empty and the other loaded, at an ` 


average speed of over 300 ft. per min. for the whole journey. 
The traverser was made by Messrs. Stothert & Pitt. a 
Crompton motor and B.T.H. controllers being used. The 
Hele-Shaw transmission gear was made by Messrs. Com- 
payne, Ltd. 

The sidings, lifts, and: traversers’ are worked by 10 Clyde 
a of the same type as described: for the’ high-level 
yard: 608 eR Rs a EEG 


The central loading platform in Shed B is provided 
with two 1-ton fixed jib cranes, either of which can deliver 


goods from wagons in the siding beside the platform to the 


cart roads on the other side of the platform, or vice-versa. 


These cranes, made by Messrs. Stothert & Pitt, lift loads of - 


1 ton at an average speed of 30 ft. per min., and slue at a 
speed of two R:P.M. They are equipped with E.C.C. motors 
and Allen West controllers. The load can be lowered. by a 


ea | 


EXTERNAL APPEARANCE OF TRANSMISSION GEAR ON 
30-TON TRAVERSER IN SHED B. 


‘N 
hand brake or by using the motoras a brake, and the sluing 
motion is stopped by a pedal brake. Sk 
The whole of the electrical machinery at Moor Street was 
made to the drawings and specifications of Mr. Roger T. 
Smith, the electrical engineer to the ‘Great Western 
Railway.. ` | 


ELECTRICAL COMMUNICATION IN THE FIELD. 


Co es cd | ei Seem 


WHILE we hear but little of the uses of electricity 
in connection with the war, it must not be supposed 
that they are either few or unimportant. On the 
contrary, without the aid af electricity it would be 
impossible for either side to conduct operations on 
a scale even’ remotely ‘approaching the vast dimen- 


French) i  LOficial photo. 
Fig. 1.—A FRENdH ARTILLERY OBSERVATION Post, 


sions of the conflict now in progress, for by no other 
means would it be feasible for the directing authori- 
ties to maintain continuous communication with 
their naval and military forces in every part of the 
war area, and to gain information instantaneously, 
and to a great extent secretly, from their scouts 
and observers both on the surface of. the earth and 


even in the upper air above the enemy’s territory. 


The latter in particular is an achievement which a 
century ago would have been regarded as a 
miraculous performance, and a httle earlier still 
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would inevitably have doomed the inventor to a fiery 
end. But these essential functions of the electric 
current are fulfilled so quietly, unobtrusively, and 
efficiently, and have become so commonplace, that 
no one takes much notice of them; moreover, the 
men who are responsible for the maintenance of 
such communications are so modest that they neither 
seek nor desire publicity. 

The telephone and telegraph wires and waves are 
the nervous system of the land forces, a system 
whose ramifications extend from the headquarters 
of Government to all the military commands, beyond 
them to the sub-divisions of the units, and even to 
the foremost trenches and observation posts; 
the apparatus employed comprises corresponding 
classes,from the complex permanent telephone ex- 
change in town to the more primitive, but still 
elaborate, local exchanges ‘‘at the back of the 
Front,” the comparatively simple switchboards 
housed in dug-outs in or near the trenches, and, at 
the ends of the uttermost threads or feelers of the 
system, to the portable telephone and telegraph‘sets 
with which communication is maintained from the 
immediate vicinity of the enemy's trenches. We 
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French} [Official photo. 


FIG. 2.—A TELEPHONE STATION IN THE TRENCHES. 
illustrate herewith some examples of the signalling 
stations used by our French Allies on the Somnie, 
showing successive stages on the upward march 
from the utmost simplicity to a comparatively -high 
degree of complexity. 

Fig. 1 shows an artillery observer ‘‘ spotting ” 
in an advanced position, with his telephone signaller 
close at hand. Fig. 2 represents a telephone station 
an the trenches, in charge of a single operator. Fig. 
3 is a view in the telephone office in the French 
lines on the Somme; here, it will be seen, a much 


higher level of elaboration is required, and the. 


, apparatus begins to assume the appearance of a 
branch exchange. Fig. 4 shows a still closer 
approximation to the equipment of a permanent ex- 
change serving a large number of lines, the station, 
in fact, attaining to the dignity of a “ central” 
office, and being fitted with frames to carry the 
cables and apparatus. 

In the case of wireless telegraphy, the system, of 
course, 1s wholly different; there are no switch- 


boards or distributing apparatus, the place of which 
is taken by the ether of space. The stations are 
necessarily more cumbrous thari the light portable 
telephone apparatus, but yet are readily movable 


£ 


French) [ Officia! photo. 
hic. 3. -TELEPHONE OFFICE, IN THE FRENCH LINES. 
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Fic, 4.—PART OF THE INTERIOR OF A CENTRAL ARMY 
TELEPHONE OFFICE. 


from place to place. Fig. 5 shows one of the 
simplest outfits in operation at an outpost, the an- 
tenna being simply a horizontal wire stretched be- 
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tween ‘two trestles, and the earth or ‘ counter- 
poise °” a sheet of metallic gauze unrolled upon the 
ground. A more pretentious apparatus, requiring 
two motor vehicles for transport, is illustrated in 
fig. 6, which shows the staff erecting a light tele- 
, scopic antenna pole, extending to a height far be- 
; vond the limits of the view. The installation can 


1 


“es a 


"F. 


: 
* 


4 5 re 5 - * 3 
ta a of y At p.s DP 
E 2 Pade *h 
owe Ey 4 oo a“ ee “> a à , 
: 4 P er >, >a , $ Irs 
7 Soo ’ d x on” ° 
> : 
i pas pone t a: ad 
g ~T La 
X “$ a L 7 by af 
. PA / és ™ : ty 
as _ : 
e - i 
> "s ay ESS Í 
: : E Te ‘ya F a , 
“es ie | “| aga À b 
5 ? ` 3 
Pa Y 
- T 
_ T : 
p 4 s s 
A i - > ° H 
ş . ` . ` 
. 4 . VR. Se. i : N 
" £ VE 
> 


N A 
. ed 
“ 
> . 
E 
rA "h a 4 
“ re ee 


~~ <r 
ME a 


7 
be erected ready for work within a few minutes of 
its arrival on the scene.. l 
; We are indebted for these views to Giles’s Photo 


Agency, and for the Joan of the block for fig. 5 to 
the Evireless World. 
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COUPLING FOR ELECTRIC MACHINERY. 


p BEFORE E the Patents Court concluded its work for the Whitsun 
æcess, Messrs. Croft Bros., of the Thornbury Works. Bradford. 

applied for licence to use z , 

Phe Gemman patent 11,898 

t 190-8, in the name of 

ranz "Tacke, for an elastic 

ouplimg for joining up 

ynamos with electrical 

pparatus, &c. 

Mr. ARMSTRONG. of 

essrs. W. P. Thompson 

nd Co., Liverpool, 5 

that 


Ly pe. 
Mr. Justice. who op- 
ased the application, said - 


Vest -Drayton, Middlesex, 
rho hed been manufac- 
uring~the coupling under 
t and supplying the mar- 
et. They were able to 
ect all the demands. and 

supply Messrs. Crofts 
nto the bargain. The 
= wreement by which they 
, nanufactured was not, he 

idmitted, on the register. 

t was a document pre- 

ared and executed in 

yermany. He was prepared 
| o show it to the Con- 
- Toller, together with the 
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FIG. 5.—AN OUTPOST OPERATING A PORTABLE WIRELESS STATION. 
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books of the company, disclosing the firms for whom they 
manufactured. 

The CONTROLLER said this was a difficulty which would have to 
be dealt with. It was a misfortune that they did not get all these 
documents affecting the title of a patent on the register. He and 
his colleague, Sir Cornelius Dalton, had felt a great amount of 
hesitancy, because there might be British manufacturers in this 
country. There was nothing to force a man to place his name on 


_ the register, and therefore there was nothing to show who was 


the owner of the patent. 
When new legislation came 
along, they would endeavour 
to have the register pli oe 1 on 
& proper basis. He sympa- 
thised with Messrs. Crotts. 
The document effecting the 
transfer of the patent, or 
showing the interest of some- 
` body else in the matter, was 
something of which they 
might possibly know nothing 
at all till the application 
came on. 


CONTROLLER added: If this 
were a court of law, I should 
make you pay the costs of the 
day, supposing you convinced 
me that I ought not to deal 
with this patent. 

Mr. Justice: { think cross- 
examination would show that 
the applicant was not alto- 
gether in the dark. We have 
been dealing with the entire 
British and Colonial demand, 
and supplying ever since the 
title waz granted. Last year 
we supplied £1,100 worth. 
The Power Plant Co. is a 
purely British concern. Not 
only has it paid a 5 per cent. 
royalty, but it has paid the 
income-tax on the royalty. 
The Power Plant Co. has built up tne goodwill, and the applicants 
now want to collar our business. 

The CONTROLLER, after examining the documents, said he was 
afraid this was one of the rare cases where the agreement was fatal 
to the application. There had been cases where they felt that it 
was in the public interest to extend the range of manufacture, but 
here was a firm working under exclusive licence covered by docu- 
ment, which had gone to great expense to build up the English 
and Colonial trade, and were coping with the demand. The Court 
were not disposed to interfere with this arrangement, definitely 
come to before the war. The afreement had been loyally acted on by 
the grantees to the best of their ability. It was unfortunate that 
the agreement was not on the register, but the Court having seen 
the Power Plant Co.'s books, would not interfere with the course 
of their business now. 
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FiG. 6.—ERECTING THE MAST OF A MOBILE WIRELESS INSTALLATION. 


Addressing Mr. Justice, the 
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THE RIGut To DISCONNECT, , 


At Brentford Police Court, recently, the Twickenham and 
Teddington Electric Lighting Co.. of Broad Sanctuary.’ West- 
minster, were sued for unlawfully making default in the supply of 
energy to Stephen T. Whaley, of Spencer Road, Twickenham. 

- Mr. TERRY prosecuted, and urged that there was a buna fide 
dispute between the parties as to the amount of current consumed 
for the December quarter, yet the defendants cut off the supply. 
Under the Act of 1909, Sec. 18, they had no power to do this, and 
in refusing to continue the supply they had brought themselves 
within the penalty clause. 

COMPLAINANT stated that there was an arrangement with the 
compahy to supply current at l4d. per unit. For the September 
quarter, 1915, the consumption was 90 units, and for the next 
quarter 110, but in the meanwhile a radiator had been installed. 
For the summer quarter of 1916, 20 units were paid for. and 
the next quarter 25, and then for the Christmas quarter the meter 
registered 408 units. He contended that he could not have used so 
much, as not more than three rooms were in 
use, and the radiator was only on for about 
half an hour each evening. The defendants. 
in reply to correspondence, put in a check 
meter without his consent, and told him 
his meter did not register enough. He 
declined to settle the account, and the com- 
pany cut off the current. 

MR. FARRER, the manager of the company. 
stated that they gave the complainant every 
consideration. It became necessary in 1916 
to change the meter. and then came the 
complaint from Mr. Whaley that it had 
greatly over-reyistered the current used. 
Witness sent a man to inquire. and found 
there was a radiator which would use about 
2 units per hour. They told complainant 
they were satisfied with the meter. but he 
could have it tested at a small fee of 5s., 
which would be returned if it was incorrect. 
He declined, and witness had a check meter 
fixed, which showed that the older one regis- 
tered 5 per cent. slow. and recorded less 
current than was usel. As complainant 
refused to pay the charges the current was cut 
off, and the company relied on the fact that the’ l 
register of the meter was conclusiye unless proved to be inaccurate. 
The winter was severe, coal was scarce, and people used their 
radiators more than in other years, which accounted for the in- 
creased amount of current consumed. Complainant could have had 
the test made. The right to disconnect was under the Act of 1882, 
Clause 21. s 

Mr. TERRY said the later Act. overrode that. 

Mr. FARRER: Even then there is no bonu fide dispute : either 
party can have a test made. We did not want one. and the comi- 
plainant refused. We were quite satisfied with the meter. 

The Court held that the complainant should have exercised his 
power to have a test made, as he was the dissatisfied person. There 
could be no þona fide dispute unless both were dissatisfied. The 
summons was dismissed, with costs. ; 


ELECTRIC 'BUS CHARGING AT YORK: 


In connection with the operation of the Edison accumulator 
‘buses by the York Corporation, to which reference has been 
made in our pages, the British Thomson-Houston Co. supplied 
some interesting charging sets. consisting of motor-booaters with 
foolproof control gear. 

This charging switchgear, which is designed for operation by 
unskilled persona, consists of an automatic starter and battery 


‘BUs CHARGING STATION, YORK. 


switch, having no-volt and overload features. the whole of the 
switchgear being installed in shelters placed at the outlying 
terminus. to which these ‘buses run. so that the cells can be 
charged when necessary at the end of the journey. 
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CHARGING SWITCHGEAR FOR ELECTRIC ‘BUSES. 


? 


‘motor booster set. 


‘cells has been completed. 
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The operation of this gear, which is controlled from outside the 
padi and the function performed by the switehgear, are s 
ollows :— 


On closing a small snap switch, the motor booster set is started 
up, but before this can be done, a field reostat controlling the 
generator field must be brought back into the weak field position: 
this rheostat is interlocked with the other gear, so that it is im. 
possible to start up the set except under these conditions. The 
closing of the switch pats into operation the control gear of th: 
motor, which consists of special B.T.H. series-contactor switches. 
which close in the correct sequence, bringing the motor up to full 
speed. The generator voltage may then be raised by means of the 
field rheostat, until a point is reached at which the voltage is just 
above the voltage of the battery being charged. when the automatic 
battery switch closes the circuit to the accumulators, the charging 
current being further regulated by raising the generator voltage 
by means of the field rheostat. 

The automatic battery switch is arranged to open in the case of 


tee 


reverse currents, due to the booster set shutting down from any 
canse whatever. 

Overload relays are also included, giving efficient protection 
against earth on either pole of the generator circuit, and against 
overload on the motor circuit itself. When any relay trips it dis- 
connects the faulty circuit, and at the same time shuts down the 
If such should occur during the charging of 
the cells, these relays can be electrically re-set by reclosing the 
small snap switch used for starting. A similar snap switch is pro- 
vided for disconnecting the starting gear when the charging of the 
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The whole of the control operations outlined above are made _ 
outside the shelter in which the switchgear is enclosed, the contro! 4 
panel consisting of a small junction box, conveniently placed, con- 
taining the stopping and starting switches, field rheostat hand- 
wheel, and necessary terminals for connecting up the charging 
plugs and cables from the vehicle to the charging switchgear. thes $ 
plugs and receptacles being designed to comply with the require- 
ments of the Electrical Vehicle Committee. ? 


ELECTRICAL HEATING AND COOKING. 


A paper on the abpve subject was recently read to the mem-$. 
bers of the BIRMINGHAM AND District ELecrric CLuB by Mr. g 
C. Scorr. The writer said that for the past four years elec 
trical heating and cooking had been serious competitors fori. 
older methods to meet, and there was. no doubt that the 
invention of the nickel-chrome resistance alloy had been 
the utmost importance in aiding the development of tb 
apparatus. Previous to this discovery there was no commo 
metal which could be safely run at a bright red temperatur $ 
for any length of time when exposed to the air; conse- 
quently, the most popular electric heater, the electric fire, 
could not have existed without nickel-chrome wire. To bə 
successful the heater must have the appearance of a redho 
fire to appeal to the eye, a fairly free air circplation to warm 
the air inthe room, and sufficient heat radiation to wam 
any person standing near it by radiant heat alone. The lam) 
radiator was being gradually ousted by the electric fire, be 
cause, however good it was for warming anything pla 
directly in front of it, it seemed to take a long time to wam 
a room. The convector had also largely been displaced b¥ 
the electric fire, because no warmth was felt until the who 
of the air in a room was warmed perceptibly, and this W34 
rather a slow process. . 

To be a commercial success the electric: heater must h 
reliable, inexpensive to maintain, and low in first cost. 1) 
terminals should be heavy, and placed im a comvenient po 
tion; the amount of wire used in the element 
large as possible, and an earthing terminal should be 
vided. As on most electric heaters the switches were 
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the ground, a tumbler switch was more convenient than the 
rotary type, and although the tumbler was more often 
operated by the foot than the hand, a good switch would 
gtand this treatment quite well. | 

The coal fire was the cheapest form of heating, while gas 
and electricity were about equal, but there were many advan- 
tages which electricity had, the value of which was hard to 
express in money. A great advantage of the electric fire was 
its portability; this enabled two or three fires to do duty for 
a house, whereas the gas fire must be fixed because of its 
weight, pipework, and flue. A rating giving the best results 
was 1.5 watts per cu. ft.; this would give a temperature rise 
of 12 deg. in one-hour, and half this consumption would 
maintain the temperature. 

The chief points to be considered in electric cooking were 
reliability, low first cost, and low running costs. Reliability 
was largely a matter of design. For good and economical 
cooking the heat should be evenly distributed in the oven, 
~ yet the elements should be arranged so that the cook could 
make any portion of the oven hotter than the rest. The 
terminals should be heavy, and the elements should be easily 
replaced, and cheap to renew. Connections in he oven 
casing should preferably be of strip, and all screw connee 
tions should have locknuts. The position of the heating 
elements was important; bottom heating only did not give 
cood browning on the top of pastry. Topand bottom heat was 
better, and when used in an oven which was broad in pro- 
portion to its height, was quite good; but when the oven was 
of ordinary shape, that was with a ratio of height to width 
of 3:2, the best results were undoubtedly obtained by the 
use of side elements. The whole of the interior of the oven 
should be vitreous-enamelled, including the shelf and shelf 
racks. The loading of the elements should be enough to raise the 
oven to a cooking temperature in 25 to 30 minutes, and a 
temperature of 350 deg. should be maintained by one-third 
heat. The temperature of the elements had an important 
effect on cooking. It was necessary to get direct radiation 
~- on to pastry and meat to ensure a good colour, and this 
could only be obtained by running the elements at a tem- 
perature giving the correct proportion of radiant and con- 
vected heat to suit the oven. Too much radiant heat would 
brown the outside without cooking the inside, while too low 
a temperature on the elements would tend to give tough 
pastry of poor colour. At present the rotary switch was 
most favoured by designers, but the writer had used tumbler 
switches with first-class results, and had had a switch of 
this type rated at 10 amp., breaking 25 amp. at 2380 volts 
X to 30 times daily for three months. Of course, none but 
the best switches would stand this test. It was advisable to 
fit a fuse on every circuit, otherwise a faulty element would 
render the whole cooker useless.. The screwed plug type of 
fuse seemed ideal for domestic purposes, its onlv defect being 
the cost of replacements. The top plates should be machined 
with a fairly coarse cut, and on no account should they be 
ground: There was no fear of mica disintegrating if the 
nght mica was used, and the element assembled on the top 
plate under pressure.. The writer had had three hot-plates 
run at a cherry red for over 4,000 hours, and at the end of 
that time the mica, 6 mils. thick, withstood 1.200 volts ap- 
phed for 30 seconds. There was no doubt that electricity 
at ld., or even 14d., a unit compared favourabl? with gas 
for all oven work, and when current could be purchased at 
ld. a unit or under a complete cooking outfit would not 
cost more to run than the corresponding gas cooker. In 
addition, there was the unchallenged superiority of the results 
obtained in an electric oven due to:— . 

1. The absence of the products of combustion. 

2. The temperature being under better control. 

3. The retention ‘of the meat juices. 

It was a.fact that the usual shrinkage in a gas or coal 
oven was not less than 2 per cent... while in an electric 
oven this could easily be reduced to 124 per cent. Consider- 
ing the oven alone, when full heat was on there was not 
much difference between the costs for gas and electricity. 
Full heat was only used for running up to cooking tempera- 
ture, which was only for a small portion of the time the 
oven was in use. While cooking was actually going on the 
electric oven was: costing 50 per cent. less than the gas 
cooker, Obviously, then, although the figures given are 
based on a 4d. per unit tarif, electricity. for roasting was 
equal to gas at 2s. 3d. per 1,000 cu. ft. when the charge per 
unit was 1d. A . 


WAR ITEMS. 


Exports fo China.—The ‘‘ London Gazette” for May 
"th contains further nafnes of persons and bodies of persons 
in China and Siam to whom exports may be consigned. 

After-theeWar Trade Policy.—The following have been 
appointed members of Lord Balfour of Burleigh’s Committee 
on Commercial and Industrial Policy in place of others who 
are now members of the Government :—Sir Charles Henry, 
Bt, M.P., Mr. J. A. Roxburgh, Sir William Pearce, M.P., 
aa Priestley, M.P., Sir Archibald Williamson, Bt., 


‘ 


Sulphuric Acid.—The Minister of Munitions has issued a 


new Order relating to the manufacture, supply, and price 
of sulphuric acid as and from June Ith. It will be found 
in full in the London Gazette for May 29th. 


Trading with the Enemy.—The ‘* London Gazette ” for 


May 25th contains further lists of persons or bodies of persons 
in the following countries with whom trading is prohibited :— 
` Argentina, Brazil, Chile, Netherlands, Peru, Spain, Sweden, 
ke. ; 


Coal Shortage in Denmark.—The “ Times ” states that 


many Danish factories have been compelled to cease work 
owing to lack of coal, and thousands of workmen are out 
of employment. The theatres are open for only a few hours 
a week, lighting in the streets is completely stopped, and 
railway traftic, already cut gown to 42 per cent., will be still 
further restricted. 2000 0. ee 


cnemy Works Destroyed.—According to the “ Weser 


Zeitung,” there bas been a destructive fire at the Wolfram 
lamp factory at Lechhausen (Bavaria). The main building 
and a number of adjoining stores were destroyed.—T7imes. 


Part of the Kahlbaum chemical works at Adlershof, near 


Berlin, has been destroyed, and a number of persons were 
injured by an explosion there last week.—Times. 


New Lighting Order.—With a view to checking.the con- 


sumption of gas and electricity for certain forms of unneces- 
sary lighting, the Home Secretary, after, consultation with 
the Coal Controller, has made an Order prohibiting altogethér 
the use of sky signs and other illuminated advertisements, 
and lights outside or at the entrances to shops or theatres, 
kinemas, and other places of amusement, excepting such as 
may have been approved by the police as necessary for the 
safety of the public. The prohibition applies at all bours, 
before or after dark. The Order also prohibits the retention 

of the interior lighting of shop windows after the shops are — 
closed for the serving of customers. 


Industrial Problems After the War.—The ‘ Times ” 


states that the Government propose to make novel use of 
the Reform Bill in their scheme, now well advanced, for the 
reconstruction of industry after the war,-and especially for 
the transition of factories from war work to civil work. "It 
is proposed to insert in the Bill a clause enabling local regis- 
tration officers, in compiling lists of voters, to ascertain the 
nature of the employment of each voter before the war. These 
returns will be tabulated in each district. At the same time 
a branch of the Ministry of Munitions has collected statistics 
from 22,000 firms in the engineering and allied industries of 
their prospective labour requirements. In this way there 
will be available lists of the men required by firms to carry 
out their peace contracts and of the labour reservoir on which 
they can draw. The Reconstruction Committee are preparing 
lists of public contracts interrupted by the war, as well as 
of those which will have to be put in hand immediately peace 
is declared. These will be pooled among firms according to 
their capacity.” : 


America and British Colonial Trade.—From the ‘Journal 


of Electricity ” (San Francisco), May Ist, we quote the fol- 
lowing extract :— ; 


“ The ELECTRICAL Review, of London, recites the fact that 


strong resentment on the part of British firms in Australia 
is being aroused by the extraordinary preference given to 
foreign manufacturers when material for construction is 
wanted. 
favour of American manufacturers that all others are prac- 
tically excluded from consideration. 
commercial and engineering relations with our Pacific neigh- 
bours is exceedingly desirable, still no true American would 
want this trade for an instant unless devoid of bias, and 
winning its entrance on service and quality alone.”’ 


The procedure is said to exhibit such a bias in 


= While ever-increasing 


We appreciate the sentiment expressed by our contem- 


porary. We are confident that the mobilising of American 
resources With a view to hastening the defeat of the Hun 
will promote an increasing friendliness with our trans- 
Atlantic cousins for after-the-war trade co-operation. 


Women in Engineering.—We referred some weeks ago to 


a very impressive and effective exhibition of official photo- 

graphs and sainples of women's work that was organised by 
' the Tabour Supply Department of the Ministry of Muni- 
tiong, and was held at the Royal Colonial Institute, in Ion- 
don. It will be remembeerd that the collection illustrated 
the various types of work upon which women are employed 
in engineering and other industries on munitions of war. On 
Wednesday last the second of the series of exhibitions was 
opened, and it shows a still greater variety. 
Bristol is the centre, and the Lord Mayor of that city 
performed the opening ceremony. The exhibition will re- 
main open until June 5th from 10 a.m. to 6 p.m. It is being 
held at the Royal Colonial Institute, Whiteladies Road, 
Bristol, and we are sure that a visit to it will well repay those 
connected with engineering and munition labour questions 
who may be within fairly easy reach. Most of our readers 
are alr2ady well versed in regard to the excellent adapt- 
ability that the women of the nation have shown in connec- 
tion with such activities, but even to such the variety of the 
collection will. we feel sure, convey some new information 
worth possessing at the present time regarding the respon- 
sible work for which! they have proved, their, capacity. 


This time 
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“ Be a Potatriot.’”’”—Under this heading, the ‘“ Electrical 
Age” (U.S.A.) urges its readers to take their share in the 
increased production of foodstułľřs. Potato sowing plans by 
private householders are being proceeded with energetically 
in the States, and we gather that central stations there are 
also taking up the gardening idea. ''There is much un- 
occupied land adjacent to company buildings where amateur 
farmers have easy access, and where crops are readily pro- 
tected from theft. Certainly a well-tended garden looks 
better than a cinder-covered yard, and the improvement 
costs the company nothing. Indeed, it is of distinct benefit, 
as putting the central station in its rightful place as a leader 
in a project in which the community is asked to join.” Oh 
where, and oh where is our own Electrical Development 
‘ornmnittee gone? What untold possibilities might otherwise 
he awaiting us in the form of central-station crops. Pity we 
are all so short-handed—or short-sighted. Tomatoes in the 
boiler-house, even chestnuts in the staff room—-perhaps. 


Exemption Applications.—At Aldershot, on May 22nd, the 
Aldershot Traction Co. defended a military appeal against 
conditional exemption held by the superintending engineer, 
Mr. E. A. Fager, who is 42, and in Class Bl. The Tribunal 
‘decided that Mr. Fager was in a reserved occupation, and the 
exemption was confirmed. 

Mr. H. B. Atkinson, electrical engineer, Morecambe, aged 
29, has had his ternporary exemption extended by the More- 
cambe Tribunal till August Sist. He had from X00 to GOO 
customers on the books. He was told he must confine hini- 
self to doing electrical work. 

At Rochdale, temporary exemption to July 3ist was given 
to Mr. J. Fozard for S. Standring (37, C2), electrician, and 
to the Tramways Committee for W. T. McCaul (41, C3) and 
J. Hird (37, Class A), motormen. 

An application by the Military Representative against the 
decision of the Heywood Tribunal, granting conditional @x- 
emption to June 15th in the case of an employé in the Cor- 
poration electricity departinent, was successfully made at the 
Salford Appeals Tribunal. The certificate was altered to final 
exemption to the date ramed. Judge Mellor, who presided, 
said a trade card had been produced, but. the Appeals Tri- 
bunal, acting on instructions, had decided not to recognise 
such cards. They could be easily obtained, and the Tribunal 
were not going to be parties to the scandal of sending men 
of 40 to the Colours and exempting Class A men of 26. If 
the card would over-ride their decision, that was a matter 
the parties must fight out for themselves. 

At Faversham, an appeal was made by the Military against 
exemption held by Mr. Colin Walton (31). who has, amongst 
other duties, charge of the electrical plant at the sewage 
works. The appeal was disallowed, and the exemption eon- 
firmed. 

Renewed exemption was applied for, at Nuneaton. by Mr. 
G. H. Patrick (28, in Class C3), electric light and power 
contractor, and he was exempted under a munitione substitu- 
tion order. 

P. MacAlpine (37). fitter and electrician, with the East 
Surrey Traction Co., has been given three months’ temporary 
exemption by the Reigate Tribunal. 

On the appeal of the Dorking Electric Supply Co., final 
exemption until June 30th has been given to J. Rawlinson 
(34), electrician. : 

Berwickshire Appeal Court has refused exemption to Mr. 
J. G. Graham (46), electric light fitter, of Newton Don. 

On the recommendation of the Advisory Committee, Roch- 
dale Tribunal has given temporary exemption until July 3Ist 
to W. T. McCaul (41, in Class C3) and J. Hird (37, Class A), 
motormen on the Corporation tramways; and to S. Standring 
(37, Class C 2), electrician, appealed for by Mr. J. Fozard. 

At Hastings, the Tramwav Co. appealed for a brake and 
trolley examiner and a switchman, and it was agreed that the 
cases should be referred for substitution. 

Herts. Tribunal has refused an appeal for exemption to S. C. 
Salmon (36), of Barnet, clerk to an Electric Supply Co., and 
he is to join up on June 15th. 

A military appeal has been allowed against exemption held 
by R. H. Lerwell, charge engineer at the works of the Tifra- 
combe Electric Light Co. 

Bradford-on-Avon Tribunal have granted three months’ ex- 
emption to Mr. Malcolm Stirling (40, in Class C 2), electrical 
engineer at the Wilts. County Asylum, Winslev. 

At Melton Mowbray. Mr. J. FE. Montague, of Cold Overton 


Hall, appealed for T. E. Smith. electrician, responsible for 


the supply of current and the upkeep of about 400 lights. 
The Tribunal granted conditional exemption. 


Australia and Electrical Contracts.—At a meeting of 
the Adelaide Chamber of Manufactures, held toward the end of 
March. consideration was given to a letter from the Secretary of 
State for the Colonies regarding the handicaps under which the 
British electrical industry is at present labouring owing to the 
war, and a resolution was carried recommending that all contracts 
be suspended until British manufacturers are again in a position 
to tender for oversea work, 


` 


REVIEWS. 


Electric Switch and Controlling Gear. By C. C. Garraro, 
Ph.D., M.I.E.E. London: The Electrician Printing and 
Publishing Co., Ltd. Price J5s. net. 

This is a specialised work dealing with apphances and de- 
vices for the control and regulation of pressure and current, 
a subject in which the author has a very extensive expen- 
ence. To produce a satisfactory book on such a subject i 
undoubtedly a dithcult matter, since so many of the ponts 
which must be dealt with are of a controversial nature, and 
anything approaching finality is far from being reached in 
regard to the subject generally. 

The book is divided into eight chapters, the first being 
devoted to a study of the materials used fn the constructen 
of switehes and switchboards, and to considerations in regard 
to specifications and manufacturing methods. The next ss- 
tion deals with appliances for breaking electrical circuits, and 
includes a consideration of high and low-tension switches and 
fuses. Particular stress is laid on the fact, recently the sub- 
ject of much attention on the part of operating engineer. 
that the real difficulty in designing a switch is not to arranze 
for it to carry (or break) the normal current, but to arrange 
for it to break the much larger currents which occur under 
fault conditions. As is well known, high-tension switches 
are often weak in this respect, and in some cases spevu: 
meang have been taken to keep down the current flowin, 
under short-circuit conditions. 

Chapter IID is chietly concerned with devices for cuttin: 
out faulty cables and machines, and the section dealing with 
the application of time elements to overload relays ix if 
particular interest. © Reverse power relays and the mor 
recent systems of balanced protection are also adequate! 
considered, . , / 

Field regulators, both hand and automatically-operated, are 
next dealt with: in this seetion it is noticed that the carr- 
ing capacity of a wire (the material, termperature rise, ani 
environment being fixed) as said to vary as d?J% Asa 
matter of fact, in the case of fusing currents of wires (a vers 
snailar problem) the index 1.5 is not correct; it would be 
interesting to know if there are corresponding variations, as 
seems probable, in the case under notice. 

The section dealing with motor starters seems rather un- 
balanced; there are few schemes of connection for shunt 
motor-starters, and difficulties with no-volt releases, particu- 
larly with variable-speed motors, are certainly worth discus- 
sion: the problem of the “inching” starter is also of con- 
siderable interest. Starters for induction motors are dealt 
with in @ much more satisfactory manner. 

Switchboards, for lugh and low-tension circuits, are fuller 
considered from the point of view of diagrammatic arranze: 
ment, and also from the standpoint of mechanical and elv- 
trical construction. Particular attention is paid fo the 
switchgear for apphances which have come into use in recent 
vears, as self-svnchronising rotary converters and phase au: 
vaneers, [In regard to the former, one very interestin. 
arrangement does not seem to be mentioned: that in whieh 
the same auxiliary machine is used both as the startin: 
motor and, subsequently, as the synchronous booster. [n 
this section there ig also included an interesting account if 
current and pressure transformers for use with instrument: 
and relays, : 

In the concluding chapter, the protection of ecireuits againt 
damage from pressure rises, both internal and = external in 
origin, is considered: in particular, the numerous ways im 
Which internal causes mav produce pressure rises, a diffictit 
subject. are clearly explained. : 

Several appendices dealing with the regulations concem- 
ing switchgear issued by various controlling authorities ar 
included, perhans the most useful being that concerned with 
extracts from the United States National Electrical Code. 

Dr. Garrard can certainly be congratulated an his bok. 
Which must have entailed verv great labour in collection ani 
compilation. The half-tone diagrams have been well repr 
duced, and the line diagrams clearly and simply drawn. It 
seems, however, a mistake to have taken a clockwise direc- 
tion for the rotation of the vectors in vector diagrams, esr- 
cially since the fact is not explicitly indicated in each dn- 
gram. In addition to serving as a text-book to engineers ani 
students generally, it can be recommended with every cen- 
fidence as a reference book to central-station and transmissicn 
engineers and to those engaged in the manufacture of bizb- 
tension switchgear and machinery. : 


The Principles of Electrical Engineering and their Applic 
lion. By Gissert Karr, M.LC.E. london: E. Arnold. 
Price 15s. net. 

The electrical student of the present tine appears to be it 
most fortunate individual: he hag the choice of numeron: 
works of reference, both general and specialised, and the bo § 
now before us presents the subject under discussion in sth: 
another light. 

Some works are highly mathematical treatises. while other 
give but a vague and_popular presentation of the matter st 
forth. Prof. Kapp's effort, bowever,.steere a mid-way course; 
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it is by no means a book to be lightly treated, but, ‘at the 
same time, there is no reason for the prospective reader, 
who ts assumed to have had an education involving at least 
a nodding acquaintance with higher mathematics, to be dis- 
mayed; although the theory is mathematically treated, all 
steps are carefully set out, so that there should be no ditti- 
culty in following the reasonings. As the volume in ques- 
tion, being the first of two, deals with principles only, it must 
not be expected that the contents may be digested save at 
the expense of time; but one’s mind attains a sense of satis- 
faction after it has been perused, and there is a feeling that 
the time so spent has been time well spent—it being a book 
of undoubted interest even to the general engineer. For the 
student at technical school or college it should be looked upon 
as a text-book setting forth the principles of electrical know- 
ledge so that their application becomes almost nature to him, 
while for those whose opportunities have not been so favour- 
able, it is @ mine of untold wealth. It should also enable 
the captains of industry to readily appreciate technical points 
brought before their notice, and so assist them in their 
judgments. 

The matter is disposed of in logical sequence, opening with 
a chapter on conductors, Ohm's law formning the basis of the 
arguments. The measurement of resistance includes accounts 
of various bridges, and here one ig immediately struck with 
the diagrams and descriptive matter which enable the minor 
details necessary to render success complete to be appreciated. 
Generally the possibilities of the potentiometer are but slightly 
known, but the chapter devoted to potentiometric measure- 
ments should assist those who consider its use to be very 
limited, to value its wider applications. The graphical methods 
for combining resistances and the design of resistance steps 
are features of the section dealing with applications of Obin’s 
law, and other principles illustrated are dealt with in a most 
explicit manner. 

The author proceeds to discuss the distribution of con- 
tinuous currents, several general examples being worked in 
detail; their similarity to the determination of bending 
moments was explained, illustrating how results may be 
easily determined by- graphical methods. The subject of 
boosters is included in this chapter, and Dr. Kapp's modesty 
in this connection is most marked. Consideration of circuits 
for electric tramways introduces the Board of Trade rules, 
while the pages devoted to the three-wire system prove to be 
of more than passing interest. 

In a work of this nature one does not usually expect small 
but practical details to be discussed at such length as the 
author devotes to the testing of insulation resistance, and 
the reading under this heading should be of immense value 
to the general engineer, who, at some time or other, has to 
deal with such tests.. 

The next subject to take our attention is that of elementary 
electrostatics, which leads up to the consideration of capa- 
cities, to which much space is devoted. A chapter on applied 
electrostatics follows, and the principles set out in the pre- 
vious pages enable one to appreciate the more practical ques- 
tions now involved; to one interested in the study of cables 
from a general view-point these portions of the work should 
be of great value. .A section allotted to magnets follows, the 
mathematical and physical conceptions being concisely treated, 
so that when one comes to the subject of electromagnetisin 
the grounding given makes it possible to readily understand 
the arguments then presented, and there is no doubt that a 
careful student of the mathematical reasonings will find much 
capable of being turned to good use when the consideration 
of designs is necessary. : 

Chapter XI is devoted to elementary electrodynamics, and 
here again, we find the same logical and clear manner of 
handling a subject as is shown m the previous pages, the 
mathematical side being given fully though ‘simply; the rela- 
tion between the various units employed is next investigated, 
useful tables being given after original discussion. 

There are’ few so competent as Dr. Kapp to deal with the 
subjects next treated, viz., electromagnetic measurements and 
the testing of the magnetic qualities of iron. At first the 
inore usual forms of instruments are briefly enumerated; the 
principles of the galvanometer are dealt with thoroughly, so 
that one proceeds to those paragraphs relative to iron testing 
with an intimate knowledge of the capabilities of the appa- 
ratus used. The reader is also enabled to form a concrete 
idea of the importance of hysteresis, and the pages touching 


„upon this should be of great concern to the designer, embryo | 


or otherwise. Before passing on to the second of the two 
chapters, the author's bridge method of finding inductance 
if Inentioned amongst others, ahd is dealt with in a charac- 


teristic way. After a section referring to the objects of test-- 


ing iron, we are introduced to the subject of permcameters, 
and here again Dr. Kapp’s versatility becomes apparent, and 
one cannot but admire his simple mechanical devices for 
overcoming the difficulties appearing in the experimental 
work of others. The testing of thin sheets next claims atten- 
tion, and once more interest is keenly held, especially by the 
final dissertation in which the original work of the author 
asserts itself. One who has attempted the testing of sheet 
iron by some of the various methods will appreciate the ease 
and simplicity of the test in question, and the working out 
of results cannot fail to please a professed student. The final 
chapter is devoted to the theory of alternating currents, and 


forms one of the clearest accounts anent this subject that: 
we have seen; vectorial representation is carefully explained, 
and practical details are alluded to in such a manner that it 
is with genuine regret that one comes to the end. A good 
general index and an index to formule complete this section 
of the work. 

The general impression gained is one of thoroughness, com- 
bined with a facility of expression which arouses a keenness 
and sustained interest, and there is no doubt that a reader of 
this work is sure to look forward to the companion volume 
on “ Applications ’’ from the same author, which is promised 
for the future. Mistakes are few and far between, and the 
paper and type well chosen, so that the two together form a 
work which will last and be a handy means of general refer- 
ence. 


en a 


Atoms. By Prof. JEAN PERRIN. London: Constable & Co., 
Ltd. Price 6s. net. (Translated from the fourth revised 
edition.) 

We are in some little danger in these days of taking a ~ 
somewhat lop-sided view of the atomic theory in general, and 
of the structure of the atom in particular, ‘owing to the great 


. amount of attention directed of late years to the various 
- phases of radioactivity. 


We are apt to forget the great 
amount of work formerly devoted to these subjecta—work 
which, for accuracy and brilliancy, compares quite favourably 
with anything recently done. ‘The little book under review 
comes as a timely corrective; for in its 200 odd pages it sets 
out in brilliant style the case of the atom from our first rudi- 
mentary conceptions of it as the ultimate irréducible particle 
right down to our latest pictures of it as a whirling system of 
electrons. That is to say, the discoveries of the last 20 years, 
important and epoch-making as they are, are nevertheless 
apt to bulk too large because of our nearness to them, and 
this book endeavours to give them the kind of perspective 
they will eventually assume in the eyes of our descendants. 

The author commences the book with a long thapter on 
chemistry in relation to the atomic theory, in which he deals 
thoroughly with such things as Avogadro's hypothesis, atomic 
coefficients, gramme molecules, molecular structure, valency, 
stereochemistry, solution, &c. The chapter includes a couple 
of interesting paragraphs dealing with the upper limit of 
molecular size. The author states that he has satisfied him- 
self that a solution of fluorescein containing one part in a 
thousand, illuminated at right angles to the microscope by a 
parallel beam of very intense light, still shows a uniform 

reen fluorescence in volumes of the order of a cubic micron ; 
rom which it follows that the mass of the bulky fluorescein 
molecule, which is 350 times as heavy as the hydrogen atom, 
is certainly less than the one-thousandth part of the mass of 
a cubic micron of water. The sum total of the researches on 
thin films shows that the different atoms are certainly less 
than a hundred-thousandth (perhaps a millionth) of a milli- 
metre in diameter, and that the masses even of the heaviest 
(such as a gold atom) are certainly less than a hundred- 
thousandth (perhaps a hundred-millionth) of a trillionth of a 
gramme. 

Chapter II is on molecular agitation, and deals with mole- 
cular speeds, molecular rotations and vibrations, molecular 
free paths, &c. 

The next three chapters are perhaps the most important 
and most noticeable in the book, and will repay careful study. 
They deal in great detail with the Brownian movement. From 
the time when the English botanist Brown in the year 1827, 
just after the introduction of the first achromatic objectives, 
“examined a collection of small particles suspended in water, 
and noticed that each of them, instead of ‘sinking steadily, - 
was jumping about in a lively and haphazard way, up to 
the time of the latest and most refined researches, the author 
takes us. Like most really great events, the original dis- 
covery attracted little attention. The motion of the particles 
was thought to be due to currents, vibration, temperature 
variations, and so on. But most careful experimentation has 
discredited any stich theories. It was soon discovered that 
the smaller the grains the more active the agitation, while 
their nature exerts little influence. In the same fluid two 
grains are agitated to the same degree if they are of the 

e size, whatever the substance of which they are com- 
posed, or whatever their density. The Brownian movement 
never ceases. It is seen in the liquid inclusions that have 
remained shut up in quartz for thousands of years. We have 
therefore to come to the conclusion that it is concerned with 
actual molecular motions. . ; 

The author details the considerable researches he has car- 
ried out on the Brownian movements. He describes the 
preparation of the emulsions used, the methods of determin- 
ing the density and volume of the granular material, and the 
methods of observing an emulsion and of counting the grains. 
He sought to discover the law according to which the con- 
centration of the grains decreases. He found that the grains 
obeyed a law like the atmosphere under gravity. Thereafter 
an investigation was carried out to discover if the rarefaction 
law led to those values of molecnlar magnitudes that we look 


. for. After most exhaustive research the author found that 


he deduced the very numbers that had been obtained from the 

widely different point of view of the kinetic theory. 
Einstein's theory is then given, dealing with the transla- 

tional and rotational Brownian movement, and the sutbor 
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describes, with the aid of diagrams, the long and involved 
research he carried out to test it. 

Chapter VI is on light and quanta, and considers black 
bodies, the composition of the light emitted by such bodies, 
how the radiation emitted by a black body enables us to 
determine the molecular magnitudes, rotational velocity in a 
molecule, and so on, while the last two chapters deal with 
the atom of electricity and the genesis and destruction of 
atoms. 

The book is a valuable epitome of the greater part of our 
knowledge of the atom as such knowledge stands to-day. 
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TELEPHONE WIRES IN STREETS. 


— -e — ee 


[FROM OUR LEGAL CONTRIBUTOR, | 


From tune to time complaints are to be found in the news- 
papers as to the inadeguaey and inefhciency of the telephone 
service, Tt is easy to rail at any publie department: but 
before deciding whether there is any good ground for eom- 
plaint it is necessary to consider the powers with which the 
particular department is invested, and the imitations which 


the Government has placed upon the exercise of those, 


powers, 

Those who are responsible for the telephone service are 
in this difficulty—each new subscriber involves additional 
capital outlay. He adds. indeed, another complication to an 
already complicated system. Into that, however, it is not 
proposed ty enter, We merely desire to draw attention to 
one of the difficulties which beset the Postmaster-General 
Whey he is asked to extend his system for the benefit of a 
new subscriber, He may have to lav a new overhead wire, 
Can he do this? Sec. 12 of the Telegraph Act, IKES, 
provides that: The company (that is to say, the Post- 
master-General) shall not place a telegraph over, along, 
or across a street or public road, or a post in or upon a 
street or public road, except with the consent of the body 
having the control of such street or publie road, and where 
a public road passes through, or by the side of, any park or 
pleasure grounds, and where a public road crosses, by means 
of a bridge or viaduct, or abuts on any orm amental water 
belonging to any park or pleasure gronnd, and where a 
publie road erosses or abuts on a private drive through any 
park or pleasure gronnds, or to any mansion, the company 
(iea the P.M.G.) shall not, without, ov otherwise than in 
accordance with, the consent of the owner, lessee or occupier 
of such park, pleasure grounds, or mansion, place any work 
above ground on such public rod. 

Sec. 13 of the same Act provides that :— 

“Where any landowner or other person is liable for the 
repair of any street or public road (notwithstanding that the 
same is dedicated to the public), the company shall not 
place any work under, in, upon, over, along, or across such 
street or publie road, except with the consent of such 
landowner or other person, in addition to the consent. of 
the body having the control of such street or public 
road, where under this Act such last-mentioned consent is 
required: provided that where the company place a 
telegraph across or over any street or public road, they shall 
not place it so low as to stop, hinder, or interfere with the 
passage for any purpose whatsoever along the street or public 
road.” . 

“The term ‘street’ means a public way situate within 
a city, town, or village, or hetween lands continuously 
built upon either side, and repaired at the publie expense, 
or at the expense of any turnpike or other public trust, or 
ralione tenure, including the footpaths of such way and any 
bridge forming part thereof. 

“The term * public road? means a public highway. for 
carriages, being repaired ats the public expense or at the 
expense of any turnpike or other public trust or ratione 
tenure, and not being a street, including the footpaths of 
auch public highway, and any bridge forming part thereof, 
and also any land by the side and forming part of such a 
public highway, but not ine luding a railway or canal.’ 

The question then arises as to what is a “city, town, or 
college,” and it seems to be a matter of fact upon which 
divergent views may be held. “ Town” in modern Acts of 
Parliament is not restricted to its legal meaning, but is 


? 


houses, built 


expanded popularly, and means the space which, for the 
time being, is covered by, or occupied as accessory to, houses 
collected together in a mass, and in sufficient number to be 
ordinarily designated as a town, and -includes wobuilt on 
lands that may lie within the ambit of such collected mar 
of houses (Ebliott a S$. Devon Railway (1842). 17 E.J., Ex, 
262). Inthe case just cited it was held that the word “ town” 
meant the space on which the inhabitants have permanently 
collected their dwellings so near to each other that they, may 
be reasonably said to be eontignous, It includes all open 
SPACES surrounded hy acontinuous line of houses: and. 
sanble, all open spaces occupied as mere accessories tothe 
congregated dwelling houses although not so surrounded. 
Tn a later case (The Queen z. Cottle and Others (1851), 20 
LJ.M.C.. 162), a judge who told a jury that a town was to 
be taken in its popular sense of a collection of houses, and that 
they were to consider whether the spot was so surrounded br 
houses that the inhabitants might fairly be-said to dwell 
together, the fact of the houses being separated by gardens 
not preventing them from lying together, was held to have 
given a proper direction, 

In one case it was for the Court to decide whether 
Teddington was a town. In cethe London and South- 
Western Railway z. Blackmore (1870), 39 LJNS. 
Ch. 712. the question was whether two plots of laud situate 
near the High Street, Teddington, were ina town. At that 
time Teddington contained two churches, two chapels, two 
post offices, 450 inhabited houses and 2,250. inhabitants, 
Within a radius of 30 chains of the plots in question. The 
Lord Chancellor said: — With regard to this particular 
place where the Jand is situate, which has been offered for 
sale by auction, it appears to me, I confess, that there is no 
pretence for saving that that particular land is situate in 
a towm . . 0. There is on one side of it a small row of 
by some building society or freehold land 
society -s . With that exception, and the exception of 
the house of the plaipt itf inthis suit, who has built a house on 
the property which adjoins the railway property, there is really 
nothing which can be said to be occupied by persons in such 
a manner as to constitute continuous residence or anything 
like it in any reasonable sense that would induce their 
Lordships to say that the land is ‘situate within a town. ` 

“In my opinion,” said Hawkins, J.. in Deards r, Gold- 
smith and Wife (1879), 40 L.T., 828, “a town grows with 
the buildings, and wherever it can be said that the latter 
have advanced to such an extent as that that which was 
formerly without is now within the ‘town,’ the exemption 
will apply to such newly-added part of the town,” 

The borough or urban sanitary boundary is not conclusive. 
as it might run through fields (see per Cairus, LJ., in 
Carrington r. Wyeomnbe (1868), 37, LaJ., Ch. 213, at p. 217). 

Even assuming there is no difficulty. with any private 
owner of property, the Postmaster-General may find 1 
difficult to know with whom he is to negotiate. Thus it 
might be thought that the local authority obviously had 
some say in the matter. But this is not always the case. 
For instance, iu the recent case of the Postmaster- 
General 7. Hendon Urban District Council, the Post- 
master-General applied to an Urban District Council 
for their consent to his placing telegraphic lines in, 
upon, over, along or across urban streets or public roads 
in their district. The Council objected that they were not 
a body having control over the roads within the meaning 
of Sec. 13 of the car ay Act, 1863. It was held, fol- 
lowing Redhill Gas Co. rs.. The Reigate Rural District 
Council (1911), 75, J.P. 3: 5R, that the Distriet Council had 
not the control over the roads, within the meaning of the 
section, and were not. therefore, entitled to give consent, 

This case leaves the question to whom the Postmaster- 
General was to apply entirely open. He was probably put 
to considerable expense in order to ascertain who le was nol 
to apply to. If the Legislature thinks it right to put these 
burdens upon-him, it is smal! wonder that the telephone 
system is expensive. 


Japanese Exports.—Japanese exports to the United 


States have doubled since the beginning of the war.— Times. 
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-o BUSINESS NOTES. 


Book Notices.—“ Journal of the Institution of Electrical 
Engineers.” Vol. LV. No. 266, May, 1917. This issue contains 
the following papers :—* Wayleaves,” by Mr. C. Vernjer :." Engi- 
neering Specifications,” by Mr. J. Shepherd; and “A Concentric 
Standard Dynamometer Wattmeter for Heavy Currents.” by Mr. 
A. E. Moore. 

“Advanced Text-Book of Magnetism and Electricity,” in two 
volumes. By R. W. Hutchinson. London: University Tutorial 
Preas, Ltd. Price 8s. 6d. 

Plant for Sale—The Oldham Corporation Electricity 
Committee has for disposal two Willans-Siemens 740-KW. sets. 
shunt-wound, 450-480 volts. Particulars are given in our adver- 
tisement pages to-day. 


Patents and Alien Enemies.— Licences have been granted 
by the Board of Trade in respect of Patent No. 25.101/12 granted to 
Baner, to Messrs. Fredk. R. Butt & Co., Ltd.. 'and in respect of 
patent No. 26.941/06 granted to Meirowsky. to H. Clarke (Messrs. 
Clarke & Co.). l i 


Catalogues and Lists.— Messrs, LAURENCE Norkis 
AND Co., 56, Kingsway, London, W.C.—Tabulated quantities and 
sizes of ball bearings offered for sale. , 

B.E. Co. (of LONDON AND BIRMINGHAM), Lro., Mansion House 
Chambers, Queen Victoria Street, London, E.C.—Price leaflet of 
Hendon drawn-wire lamps. . 

Messrs. W. SANDERS & Co., Falcon Electrical Works, Wednes- 
hury.—36-page illustrated catalogue. describing their new patent 
Home Office fuseboard and Home O tice ironclad switch. 


Trade Announcement.— Messrs. Asnpowxs, Lien., have 
removed from Northfleet to Crete Hall Road, Rosherville, Gravesend. 


Dissolutions and Liqnidations.—BaAkrnire & Co., 
Ltp.—Sir W. B. Peat, the Controller, has applied to the B. of T. 
under Section 1, Sub-section (5), of the Trading with the Enemy 
Amendment Act, 1916, for his release. 

MARINE SMOKELESS MECHANICAL STOKER Co., Lrp.—-A meet- - 
ing is called for July 2nd, at 28, Bishopsgate, London, E.C., to 
hear an account of the winding-up from the liquidator, Mr. T. W. 
Gilbert. 


Foreign Trade Catalogues.—The Commercial Intel- . 
ligence Branch (Foreign Samples Section) of the Board of Trade. 
42, Cheapside, E.C., has prepared an Index of Foreign Catalogues 
issued by German and Austro-Hungarian firms. These catalogues 
have been collected by the Branch from all parts of the world,_/ 
and the Index (60 pages) contains two sections—one a Subject 
Index to Manufactures, in which electrical goods figure 
very considerably, the other being an Index of Firms by 
whom the catalogues were issued. As might be expected. the 
publications of the A.E.G., Siemens, Bergmann, and other such 
concerns in the collection are very numerous. The catalogues 
themselves may be seen by our manufacturers at the above 
aldress, but in certain cases where it is not convenient for mann- 
facturers to {inspect them in London they will be lent for 
short specified periods, ro that firms may have an opportunity of 
studying them at their own works. We believe that in. organising 
this collection the Branch has performed a valuable piece of war 
trade work, which cannot fail to be of both real interest and 
practical service. . 


ee 


LIGHTING AND POWER NOTES. 


Australia,— Representatives of Boolaroo and Speers Point 
recently waited on the manager of the Sulphide Corporation works 
at Cockle Creek to discuss a proposal for the electric lighting of 
those districts. Particulars of the cost of wiring. also lighting: and 
power costa were obtained, and it was decided to canvass the | 
district in order to obtain a guarantee of 200 consumers. 

The Southport (Queensland) Council has finally adopted the 
agreement for the electric lighting of the town ; the Barcaldine 
(Queensland) Council has decided to borrow £6,000 to complete 
ita electric lighting scheme. 

A report has been submitted by the Federal Standing Committee 
on the proposal to erect a power house at the Flinders naval base, 
at a cost of £41.350. which course is now recommended. 


Barrow-in-Furness.—YkARS WorKING.-—The annual 
report of Mr. H. R. Burnett, the borough electrical engineer, for 
the year ended March 31st last, shows that the total output sold 
was 13,429,260 units, as against 13.806.254 in 1915-16, which year, 
t may be remembered, showed a great ingrease on the previous 
year’s total of 3,597,410 units. The slight reduction in output 
was due to a private power house coming into operation. but the 
reduction through this cause was largely counterbalanced by the 
increased requirements of other consumers. The revenue increased 
to £63,114 from £59,208, and, after meeting operating: expenses, 
the gross profit was £23,289, while the net profit, after payment of 
interest and sinking fund, was £11,223, as compared with £12,804 
in the previous year, ‘The increased cost of coal during the year 
represented £2,700, while rates and taxes were on an increased 
scale. It may be noted that during the year the output for power 

ud heating totalled 11,448,800 units, or 85 per cent. of the total, 


promised. 


and produced £41,384 of the total revenue of £63.114, the average 
price ‘obtained for this supply being ‘867d. per unit. Private 
lighting and domestic supply increased by 19 per cent., while power 
and heating supplies (other than to the large consumer previously 
indicated) increased by 26 per cent. OF the total capital expendi- 
ture of £179,231. some £93.607, or 52 per cent., has been offset by 
capital repayments, revenue contributions to capital and to the 
renewals fund. 

Mr. Burnett draws attention to the necessity of accumulating as 
large a sum as possible, with a view to improving the efliciency of 
the undertaking at the earliest possible moment. and thus meeting 
the demand for cheap power, It may be noted that the results 
recordad since the warstarted have been obtained without increasing 
the charges, and that the average price obtained for the whole 
supply during 916-17 and 1913-16 has been VIIL and Po2d. per 
unit, power and heating supply uuring at 867d. and ‘775d. per 
unit respectively. Phe total working costs during these years were 
“Tied. and 605d., the maximumu loads being 3.625 KW. and B05 KW.. 
and the load factors 42°3 and 40°36 per cent. respectively. During, 
the year a 960-KW, rotary has been installed at the works in place 
of a smaller set removed toa sub-station : new ash plant has been 
installed, and plans prepared for new boiler plant. About 300 
connections were made to the mains, including 100 workmen's 
houses, and the apparatus on hire reached 1,250:pieces.ineluding 
motors, radiators, irons. kettles, ovens, hot-plates, are lamps. Ac. 
The total connections amount to 8,905 KW., and include over 
3,000 H.P. oF motors. 


Bingley.— The accounts of the Council’s electricity under- 
takii for the year ended March 31st show a deficit of £333 ; there 
has been extraordinary expenditure amounting to about £550. 


Birmingham.—-Jtare Reerer.—The accounts of the 
electricity supply department show that the amount available for ` 
allovation to the rates will be 27.700, instead of the £25,000 
The amount handed over last year was £25,448,--- 
Birmingham Post, i 

A fire oceurred òn Saturday night at the Smethwick power 
station of the Shropshire. Staffordshire and Worcestershire Power 
Co., due to a short. cirenit, and resulted in the shutting down of 
the station. It was anticipated that the full supply would be 
available on Wednesday. 


Bolton.— Rare Revrer.—The Electricity Committee has 
decided to allocate £2,000 in aid of the rates, instead of £1,500 a8 
estimated at the beginning of the year. The Committee has passed 
a resolution congratulatiny the electrical engineer, Mr. W.J. H. 
Wood. on the suceessful running of the new venerating station at 
Back-o'-th’- Bank. 


Bridlington. —Yuars Workrxc.—The report of the 
deputy electrical engineer, Mr. F. Ffrench. on the working of the 
electricity undertaking for the year ended March 31st, discloses an 
unfortunate situation, due. of course. to the prevailing conditions. 

The output sold, amounting to 270.220 units. compares with 
160.734 units in the previous year and 535,000 units in 1913-14 : 
while both revenue and expenditure fell off as well. the financial 
charges remained stationary. and in. the result there was a deficit 
of €1.321. or nearly £1.000 in excess of that of the previous year. 


The position can be yauged from the fact that the averave price 


received was 355d., while the all-in costs were 65d. per unit, as 
against 2°Yd. in normal times. 


Bury.—The Corporation Electricity Committee, after a 
full discussion, has decided to allow the price of electricity to 
remain as at present. until the end of September, when the matter 
will be further considered. 


Canada.— According to the Finaucier, the directors of 
the British Columbia Electric Railway Co. report. that the Legisla- 
ture has amended the clauses of the Vancouver City Incorporation 
Act which protected the company against municipal competition 
with respect to lighting and power, and after June Ist. 1919, 
the city will apparently have the right to compete with the 
company, but further particulars are expected by the next mail. 


Cardiffi—Prick Ixcreasre.—It has been decided to 
increase the price of electricity by 5 per cent.. commencing from 
April Ist.---Sovth Wales Beha, : 


Continental,—ItTaLy.—H.M. Embassy at Rome reports 
that the Supreme Council for Public Waters has granted concessions 
to three local companies for increases in water power to be derived 
from the River Nera in the Province of Perugia, and fromthe Rivers 
Piave and the Cordevole in the Province of Belluno. The Council 
is further considering a number of other applications for similar 
concessions, and is studying the water-power possibilities of various 
streams in the Cuneo and Rome districts, especially of the lakes of 
Albano and Nemi. 

SWITZERLAND.- A ciretdar of tie Federal Council to the 
Cantonal Government notifies the new law relating to water-power 
concessions, providing that at least two-thirds of the directors of a 
concessionaire company must be Swiss citizens and domiciled in 
Switzerland and that no transfer of the concession may be made 
without the consent of the conceding authority, comes inte 
operation on January Ist, V918. — Hoard of Trade Journal, 

SPAIN.—A new company has lately been formed in Bilbao, with 
a capital of £256,060 and the title La Sociedad Productora de 
Fuerzas Motrices, to establish a laryve hydro-electric station in the 
Province of Lerida. Jt is stated that the current venerated at the 
new station, which is to have a capacity of 16.000 H.P.. has already 
been contracted for by the Sociedad de Energia Electrica de 
Cataluna, 
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Croydon.—Proposrp Loanx.—The T.C. has considered 
an application for an increased supply of electricity to a local 
factory, at an estimated cost of £2,0uu. It was decided to make 
application to the L.G.B. for sanction to the borrowing of the 
amount necessary. 


Darwen.—Price INCREASE.—At a meeting of the Blee- 
tricity Committee, on May 24th, it was decided that the charges 
for electricity be advanced 10 per cent. above present prices. $ 


Finchley.— Loan Sanction REFUSED.—The responsible 
authority having decided that proposed extensions are unnecessary, 
the L.G.B. has refused its sanction to the borrowing of £14.0u0 
required for the purpose. 


Glasgow.—The T.C. is recommended to support the 
movement of municipal electric supply authorities for obtaining 
increased representation on the B. of T. Committee on Electric 
‘Supply, and a resolution to that effect has been passed by the 
Electricity Committee. 

The Corporation has decided that no new consumers can be con- 
nected with the electricity supply majns unless they are engagèd on 
work of national importance. | 


Haslingden.— Prick INcREASE.—The T.C. has decided 
to increase the charge for electricity for lighting purposes by 
id. per unit, making the price 4#d. ‘The price of current supplied 
for power and heating, other than under special agreement. is to be 
increased 15 per cent. Councillor Waddington said that without 
the increase the Committee. would be quite unable to pay its way. 
and he hoped it would be possible to bring the price back to 4d. per 
unit after the conclusion of the war. 


Itford.—Nerw PiLanr Proposats.—In consequence of 

the refusal of the L.G.B. to sanction a lgan of £10,00u for addi- 
tional generating plant, the engineer has recommended a scheme 
of H.T. transmission with step-up and step-down plant between Ley 
Street and Grove Road sub-station. at a cost of £5,800, and tenders 
are to be obtained. It is reported that the results of running the 
electric coal wagon have been very satisfactory. - 


Keighley.— Yesterday the new plant at the Cotporation 
electricity works was to be officially started up; the plant capacity 
now amounts to 10,000 Kw. 


Letterkenny.—E.L. PRorosat.—The Asylum Board is 
asking the Urban Council to join in a scheme to provide an elec- 
trical installation, for the institution, worked by turbines erected 
on the Lennon Falls at Kilmacrenan Bridge. 


Llanelly,—The surveyor reported to the Roads Committee 
that in regard to the lighting account for the three quarters ended 
March 31st last, he had obtained a reduction of £203, which he 
recommended the Council to accept. The Committee decided that, 
as the lighting contract expired at the end of next year, to recom- 
mend the Council to open up negotiations with the company at 
once as to the renewal, so that the matter should be gone into 
thoroughly. 


Llandudno.— YEAR'S Workmne.—The working of the 
electricity undertaking for the year to March 31st resulted in a 
gross profit of £1,519 ; after allowing for repayment of interest 
and sinking fund charges, amounting to }¢3.527, there was a 
deficiency of €1.733, as compared with a Ee of £1,331 the 
previous year.— Lirerpool Post. 


Manchester.— Rate Reier.—The budget, providing 
for an increased rate of 4'3d. in the £, was considered by the City 
jouncil last week. Ald. Goldschmidt, the chairman of the Finance 
Committee..said the increase was more than accounted for by the re- 
ductions in the proposed contributions from the trading departments. 
The Electricity Committee proposed to vive only £16,570, as against 
£30,000, and the tramways £50,000, as against £100,000. The 
Finance Committee had passed a resolution that the Committees 
should be asked to make the same contribution as last year, and he 
thought the Council was justified in asking the Electricity 
Committee to provide £30,000, and moved that this be done. The 
discussion was adjourned for a fortnight, no decision being 
reached. . 


Stafford.— Proroskrp LOAN.—Sanction to a loan of £8,700 
for a new boiler, accessories, boiler house, &c., at the electricity 
works, has been applied for by the T.C. 

St. Austell—Street Ligutine.—The U.D.C. has, by 
nix votes to four, passed a recommendation from the Lighting 


Committee not to pay anything to the Electric Light Co. in respect 
of 95 public lamps which have not been used for a year. 
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TRAMWAY and RAILWAY NOTES. 


Accrington.—INTER-RUNNING.—A conference has been 
held between representatives of Haslingden and Accrington Cor- 
porations on the question of the basis on which the car-milage run 
by Accrington cars in Haslingden should be charged. and a new 
agreement’ for six months was come to, whilst it was decided to 
pay an additional }d. per car-mile for the year ended March last. 
At Haslingden T.C. it was stated that the agreement was 
moderately satisfactory to both sides. l 


Ashton.—l1NCREASED Fares.—A proposal has been sub- 
mitted to the Corporation Tramways Committee for raising the 
fares on all the routes, in order to meet the increase in working 
costs, and has been approved. The revision of farea on the 
system of the Stalybridge Joint Tramways Board is also under 
consideration. , 


Bingley.— Reporting on the local tramway service pro- 
vided by Bradford, Mr. Spowden said 549,000 full 3d. fare 
passengers had been carried from Bingley to Bradford. The saving 
to the community, on the pre-war railway fare of 5$d., was £6.742, 
whilst on the present railway fares it was equal to £12,580. By 
workmen's cars in the morning men could travel the 6-mile 
journey for 1}d. 


Dublin.—Continued efforts are being made to induce the 
B. of T. to take over the control of the Dublin and Lucan, and 
Dublin and Blessington electric lines, as is the case with other 
Irish electric lines. 


Glasgow.— Lottery Tickets.—In view of the promi- 
nence recently given to the subject, the tramway department has 
issued a statement showing that since it started the sale of lottery 
tickets 11 weeks ago, the total receipts have been pver £16,000, of 
which £12,500 was devoted to War Charity Funds, while over 
£3,000 was disbursed on pictures and War Savings Certificates, 
which were included among the weekly prizes. 

A letter has been received from the Under-Secretary for Scot- 
land, pointing out that the attention of the Lord Advocate has 
been drawn to the question of the tramway prize-drawing 
scheme; he desires to know what the Corporation intends to do. 
and says he may have to consider the desirability of taking steps 
to stop the drawing of prizes. A meeting of the Corporation has 
been called in consequence ; the tramway manager, who originated 
the scheme, has suggested that an effort should be made to have 
the prize-drawing scheme legalised. 


Keighley.—The employés decided to return to work on 
Saturday last, the Tramways Committee having refused arbitra- 
tion (unless compelled) or otherwise to agree to the demand for 
increased pay for the women conductors. The employés are, it is 
understood, referring the matter to the B. of T. 


Morecambe. — Prorosep E.erctrric ‘Buses. — The 
Council is now agreed on the necessity of doing away with horse 
cars, but it is realised that electric cars cannot be provided during 
the war, and the scheme in contemplation is the purchase of elec- 
tric ‘buses, which might be obtainable almost at once. 


‘TELEGRAPH and TELEPHONE NOTES. 


Argentina. — A German company has applied to the 
Ministry of Marine for permission to establish within the City of 
Buenos Aires a radiographic station to communicate with the 
German capital. The applicants state that the station will only be 
used for the reception of messages. The Minister of Marine is 
reported to be giving favourable consideration to the matter.— 
Review of the River Plate. 


A later report. in the Morning Pusat, states that a German wireles: 
station has been established at Buenos Aires, and will begin experi- 
mental operations in a short time. Some of the newspapers are 
urging that steps should be taken to prevent its working. 


Wayleaves for Telegraph Wires——The House of Lords’ 
on May 18th, decided that the North British Railway Co. was not 
entitled to additional payment or compensation from the Post- 
master-General in respect of wayleave for telegraph wires erected 
on the company’s railways since 1885. The wayleave was acquired 
by the Postmaster-General under two agreements of 1868 and 
1889, which provided that the Postmaster-General should par 
the capital sum of €100,000 and an annual sum of £2,250 in 
respect of the perpetual wayleave right he had acquired and a 
compensation for any loss the railway company might otherwise 
sustain. It was admittel that the Postmaster-General was 


‘entitled to free wayleaves for wires which he caused to be erected 


from 1870 to the end of 1874 inclusive, but it was contended 
for the railway company that Clause 5 of the supplemental 
agreement of 1869, by necessary implication, conferred the right 
to further payments in respect of wayleaves for wires put down 
after the expiry of the first 15 years. The Lord Chancellor said 
that Clause 5 did proceed on the assumption that there was some 
limit to the number of wires which might be erected without 
payment, but it could not override the general tenor of the two 
agreements.— Railway Gazette. 


Western Union.—The report of the Western Union 
Telegraph Co. for 1916 shows a total income of nearly 62 million 
dollars, and operating expenses nearly 49 millions. The multiplex 
system has been extended, and is giving satisfactory results ; but 
for this the increased trafic could not have been adequately dealt 
with. Atthe close of the year, the company had 1,600,146 miles 
of wire in use, as well as 2,988 miles of land-line cable and 
22,728 nautical miles of submarine cable. The offices numbered 
25,234.—T. and T. Age. . 


N 


Vol. 80. No. 2,062, June 1, 1917.) THE ELECTRICAL REVIEW. 


605 


CONTRACTS OPEN and CLOSED. 


OPEN. . 


Australia. —SYDNEY.— August 22nd. N.S.W. Govern- 
ment Railways and Tramways. Thirty-six indvction motors 
(Specification No. 488). September 19th.—One 225-H.P. synchro- 
nous motor (Specification No. 489). Particulars from Electrical 
ge vite Office, 61, Hunter Street, Sydney. 

ELBOURNE, — July 25th. - Victorian Railways. Step-down 
transformer and sub-station equipment for Sandringham-Black 
Rock electric tramway. Particulars from the Chief Storekeeper, 
Railway Offices, Spencer Street, Melbourne. 


Dublin.—June 2nd. Coal for the electricity works, &c. 
Chairman of Supplies Committee, Town Clerk's office, City Hall. 


Kingston-on-Thames.—Corporation. One 5-ton steam 
or electric wagon. Mr. R. H. Clucas, Borough Surveyor. 


Newport (Mon.).—June 9th. Tramway Department. 
Construction of the Newport Light Railway, Section No. 2. See 
“ Official Notices ` to-day. | 


Spain.—June 14th. The authorities in Madrid of the 
Spanish railway known as the Compania del Norte. Electrification 
of about 39 miles of line in the Province of Asturias, which gives 
a connection with the port of Pajares. The line runs through a 
mountainous district, and comprises 79 tunnels, which represent a 
distance of nearly 16 miles. The altitude of the railway varies 
considerably, ranging from 1,150 ft. above sea-level at Pola de Lena 
to 4,080 ft. at Busdongo. The contract calls for a speed of about 
20 miles per hour, and for trains weighing, excluding the electric 
locomotives, 330 tons. ; 

June 14th. Municipal authorities of Zamora. Concession for 
the electric lighting of the town during 20 years. 

Tenders have recently been invited by the municipal authoritied 
of Viladeriat (Province of Gerona) for the concession for the 
electric lighting of the town during a period of 10 years. 


t 


CLOSED. 


` Glasgow.—T.C. Accepted tenders. 


ment (for 12 months) :— 

Electricity meters.—Ferranti, Ltd. ; Chamberlain & Hookham, Ltd. 

Single cables—Vulc. bit., sheathed, and ins.—Callender’s Cable Co., Ltd. 

Cone. and triple conc. cables.—Callender's Cable Co., Ltd. 

H.T. cables.—W. T. Glover & Co., Ltd. 

‘ F.H.T. cables.—Callender’s Cable Co., Ltd. 

Rub.-cov. cables and tlex.—Craigpark Electric Cable Co., Ltd. 

C.I. boxes, section pillars, &c. (for six months).-Carron Co.; Falkirk Iron 
Co., Ltd.; Lion Foundry Co. . 


Tramways Committee (ordinary) :— 


Commutators.—P. R. Jackson & Co. ° 
Chilled-iron and scrap-iron brake blocks.—Carron Co. 


Electricity Depart- 


High Wycombe.—T.C. Maintenance of electric fire-calls 
and the water-level indicator: Mr. E. H. Milner, €25. 


Johannesburg.—The Municipal Council has accepted’ 


the following tenders :— 3 
Telegraph Manufacturing Co.—2,602 ft. ‘018 twin cable, £250; 2,001 ft. -004 
twin cable, £150. 
Rice, Wilson & Herd.-—1,500 ft. :013 twin cable, £200; 2,500 ft. 022 twin 
cable, £875 ; 1,820 ft. 7/18 concentric cable, £181 ; 1,820 ft. 7/16 concentric 
cable, £273). . i 


London.—Metropolitan Water Board. 
for six months : Pope's Electric Lamp Co., Ltd. 


Electric lamps 


r 


FORTHCOMING EVENTS. 


Chief Techaicai Assistants’ Association.—Saturday, June 2nd. At 3 p.m, 
At the Tavistock Hotel. Discussions (see ‘‘ Notep"’ to-day). 


Royal Institution of Great Britain.—Saturdays, June 2nd and 9th. At 
8p.m. Lectures V and VI, on “The Electrical Properties of Gases,” by 
Prof. Sir J. J. Thomson, Pres. R.S. - 


Roentgen Society.— Tuesday, June bth. At 8.15 Bi At the Cancer Hospital, 
te am Road, S.W. Discussion on “The Future of the British X-Ray 
ndustry.” 


Salford Technical and Engineering Associstion.— Saturday, June 9th. 
Visit to Messrs, Taylor Bros. & Co., Ltd., Trafford Park. 
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| NOTES 


— 


A Marconi Anti-Submarine Device.—Senator Marconi, 
who is a member of the Italian Commission now visiting Wash- 
ington, is in communication with the U.S. Navy Department 
respecting his plan to destroy submarines, which is said to have 
recat destruction of 13 submarines in the Adriatic within a 
CW W . 


Volunteer Notes. — County oF LONDON ENGINEER 
VOLUNTEERS (FIELD COMPANIES). — Headquarters, Balderton Street, 
Oxford Street, W. 

Orders for the Week. By Lieut.-Colonel C. B. Clay, V.D., Commanding :— 
Munday, June 4th.—Technical for No. 3, Right Half Company, at Regency 
Street. Drill, No. 3 Company, Left Half Company. Signalling Class. Recruits’ 
Drill, 6.80. 
5 AA June 5th.—Lecture, 6.30. Physical drill and bayonet fighting, 
Wednesday. June 6th.—Drill, No. 1, Left Halt Company, 6.16. 
Thursday, June 7th.—Dril), No.3 Company, Left Half Company.. Ambulance 
ny, Left Half Company, at 


Class by M.O., 6.30. Signalling Class. 

Friday, June 8th.—Technical for No. 2 Com 
Regency Street. Drill, No.3 Company, Right Half Company. Recruits’ Drill, 
at 6.30 to 7.30. 

Saturday, June 9th. N.C.O.'s Class, 2.30. Company Commander ‘Hyman 
and the Instruction of Musketry. 

Sunday, June 10th.—Parade Clapham Common Station (Tube*® Railway), 
9.45 a.m., for work at Bombing School. Uniform. Rations to be carried. 

MACLEOD YEARSLEY, Adjutant. 


A Simple Method of Determining Phase Rotation.— 
By connecting two incandescept lamps and a reactor (or con- 
denger) in star, the phase rotation of any two or three-phase system 
can be readily determined by observing the relative brilliancies of 
the lamps. For example, if the lamps and reactor are connected 
with a three-phase system,as shown herewith, relative dimming 
of lamp 11 will indicate that the phase rotation is counter- 
clockwise, whereas reduction in relative brilliancy of lamp | 
indicates that the rotation is clockwise. If a condenser is used in 
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place of a reactor, dimminy of lamp I will indicate opposite rotation 
from that shown if the same lamp dims with a reactor in circuit. 
Where phase rotation has to be determined frequently, as may be 
the case where considerable reconnection of cable and overhead 
systems is required. or when numerous motors or transformers 
must be connected. it may be advisable to mount the lamps and 
reactors in permanent form. 

The action of the indicator can be explained by considering the 
voltage’ vector relations. For instance, suppose three equal resist- 
ances are connected in star, then the vectors will be equal and will 
fall 120° apart as shown. If the resistance of one circuit is 
reduced the vector representing the voltage across the reduced 
resistance will shorter, allowing the other vectors to lengthen, 
thereby decreasing the angle between the last mentioned vectors. 
Under the extreme conditions of ‘no resistance in one leg of the 
star, the vectors AO and CO will assume the positions shown, which 
is an open-delta connection. However, if a reactance is inserted in 
one leg of the star and plain resistance, such as incandescent 
lamps, connected in the other legs. the intersection af the vectors 
will not fall on a median. On the other hand, the locus will be a 
circle whose diameter lies along a medium of the triangle a, B, €. 
Thns the voltage across one lamp will be increased while that 
across the other is reduced. The portion of the circle which the 
intersection of the vectors will follow, and consequently the relative 
briliapcy of the lamps, depends on the phase rotation. 

To show that dimming of lamp II indicates a counter clockwise 
phase rotation, and that reduction in brilliancy of lamp 1 indicates 
the opposite, consider the lower diagram showing the voltage 
relation with lamp 11 dimmer than lamp I. Since the incandes- 
cent lamps are non-inductive their currents will be in phase with 
the potentials across them and proportional thereto. Consequently 
vectors AQ and CO may represent the current relations also. The 
resultant of these currents will extend in the direction Do. and will 
be the same as the current through the reactors. oR which repre- 
sents the potential across the reactor is perpendicular to DO, since 
it is due principally to reactance. According to fundamental laws, 
the voltage across a reactor always leads the current, therefore the 
phase rotation will have to be in the direction indicated by the 
arrow to satisfy this condition. The converse can be proved in a 


‘similar manner, the same reasoning applying to two-phase circuit, 


—TJ, W. VABLEY, in the Electrical World, 
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Appointments Vacant.—Chief clerk (47s. 6d.), for the 
Rhondda U.D.C. electricity department ; burgh electrical engineer, 
for Falkirk ; shift engineer, for Reigate Council. See our advertise- 
ment pages to-day. . 


Disabled Soldiers and Sailors.—Admirable work is 
being done in Newcastle, at the Cowen training school, for the 
benefit of disabled soldiers and sailors. New electrical workshops 
have been provided by the trustees. and have been equipped with 
apparatus for teaching the elements of eleetric lighting and power, 
telephone, bell, and siynal installation work, tbe accommodation 
bing adequate for 20 men, A National vas engine of 10 oH oP. has 
heen installed, driving a Westinghouse 6-KW. dynamo. which is 
confrolled by a Westinghouse switehboard and charges a 60-cell 
storage battery, which was presented co-operatively by six 
accumulator manufacturers. The workshop is fitted with benches 
and tools. larre demonstration boards, telephones, are lamps, instru- 
ments, and switchgear. &e.. and the course of instruction, which 
lasts three months, covers interior wiring and the installation of 
electric light and power apparatus, bells, telephones. &c.. as well 
as the construction and management of the plant. kinematovraph 
projector operation, Kc. The training given is as thorough as is 
possible in the time, and the progress of each man is reviewed 
every fortnight. The first lot of men beyan their training on 
January 12th. and all of them have completed the course and 
obtained suitable employment. 


The trustees have expended more than £250 in equipping the 


school, and the course iş free to disabled soldiers and 
sailors, sume of whom are housed in the Cowen Home. Many 
electrical manufacturing firms have coutributed to the equip- 
ment. and the Council of the Institution of Electrical Engineers, 
through the chairman of the Local) Section, has supported 
the scheme. The electrical seetion of the Newcastle Chamber 
of Commerce, and several local firms, including the two 
electricity supply companies. have also assisted, while a number 
of local gentlemen have offered to give lectures on subjects in 
which they are specialists. The supply companies have made 
arrangements for the men periodically to visit electrical works, 
power stations, and sub-stations. According to the Newcastle 
Daily Chronicle, the men are keen to learn, and show remarkable 
aptitude for the, work, the results being described as excellent. 
The Committee would be vlad to receive notice of situations which 
may be vacant, the men being fitted for snch work as the care and 
operation of country house and factory lighting plants, wiring for 
electric light and power, switchboard operations in power stations 
and sub-stations. wiring for bells and telephones, including mine 
Rignailing apparatus, dynamo and motor attendance, and kinema- 
tograph operation, l 

Communications may be addressed to Mr. W. D. Hunter, manag- 
inv director and engineer to the Newcastle and District Electric 
Lighting Co.. Ltd.. 38, Granger Street West, Newcastle-on-Tyne. 
The cause is one which must commend itself to our readers ; we 
cannot do too much for our disabled heroes. who have risked their 
lives anq made great sacrifices for the safety of their country. 


Wages of L.C.C. Employes.—Thie Traffic Conciliation 
Board of the L.C.C. has considered the application of the employés 
of the trafic section of the tramways department for an increase 
in wages of Js. Sd. per day, or 108. a week. and payment for over- 
time at the rate of time and a-half, and has decided that the war 
bonus of einployés in the trafic section is ta be increased to ls. 6d. 
per day for each day worked in the case of male employés. Women 
conductors are to receive the present bonus of 6d. a day on 


appointment, an additional bonus of 3d. a day after three months’ : 


continuous service, a further bonus of 44d. after nine months’ con- 
tinuous service. and the full bonus of Is. 6d. a day after 12 months’ 
continuous service. The arrangement of June 26th, 1914. under 
which motormen and conductors are paid at the rate of time and 
a-quarter for overtime, is to be extended to all persons employed in 
the traffic section, The advances are to commence on Thursday, 
May 24th. 

The Electrical Conciliation Board has decided that fitters, 
turners, fitters’ labourers, blacksmiths, hammermen, machine 
drillers, crane drivers, wiremen’s mates, wiremen, and electricians 
employed at the Greenwich generating station are to receive war 
wages of 12s. a week, all other male employés at Green- 
wich venerating station are to receive war bonuses as follows 
in place of the present war bonus : -Men in receipt of 40s. a 
week or under, 10s. a week: over 40s. and not more than 
DOS., Os. a week: over 5Us.. 5s. a week. Leading cable hands, 
cable hands, switchboard attendants, vreasers, and cleaners at 
KUb-stations, electrical attendant at Belvedere Road, wiremen’s 
mates of the depot wiring staff. and the night telephone operators 
at Camberwell. and Shoreditch exchanges are to receive an 
additional war bonus of 4s. a week. Consideration of the appli- 
cation of the remainder of the telephone operators at Camberwell 
exchange is adjourned., The rate of pay of the wiremen of the 
depot wiring staff is to be increased to Is. Id, per hour, the rate 
paid in excess of 1udd. an hour to be regarded as war wares. The 
udvancea are to be payable from May 3rd. 


Electric Vehicle Manufacturing Licences.— According to 
the Commercial Molor, Mr. Annan Bryce asked the Minister of 
Munitions, in the House Commons on March 17th. whether he was 
aware that an active demand exists for electrically-propelled indus- 
trial vehicles deriving motor force from existing power stations 
using home-produced fuel, whereby the need for the import of fuel 
and fodder is diminished: whether the Edison Accumulator Co., 
having taken works for the manufacture of such vehicles in this 
country, was licenced to produce only a very small number; whether 


it has been refused certificates to obtain the material necessary to 
complete even the licenced number; and whether he will now 
grant priority certificates for such material? Mr. Kellaway, in 
reply, said he was aware of the demand for vehicles of this cha. 
racter, and it was in view of that demand that the Edison Accu- 
mulator Co. were given a licence to manufacture a limited number 
of chassis in this country. No promise was, or could be, given 
that all materials required for such manufacture would be forth- 
coming, but the necessary priority certificates would be issued io 
respect of any vehicles ordered from the company in connection 
with work of national importance. 


Labour Troubles and Problems.—Mr. Lloyd George, 


in his speech in the House of Commons last Friday, referred to the 
industrial unrest of which there have lately been serious evidences 
in different parts of the country. He said that the termination of 
the engineering strike afforded a very good opportunity for reviewing 
the whole of the labour position. Though the particular dispute 
which occasioned that strike had been happily terminated. there 
was a good deal of matter for further investigation. He con- 
tinued :- “ There has been great unrest in some quarters. The 
Government have their views as to how that has been fostered, but. 
at the same time, there are some genuine grievances. which have 
assisted the designs of those who have ulterior motives which have 
no special reference to the labour situation. Therefore the 
Government have decided to appoint gommissions to inquire into 
the industrial unrest, and report on the operation of all war 
emergency legislation of the Government, and its administration 
in rerard to labour. and to make recommendations which will tend 
to minimise the industrial unrest, especially in the shipbuilding 
and engineering trades, during the continuance of the war. It is 
proposed to divide the country into something like seven areas, and 
appoint a separate commission to investigate the causes of the 
unrest in each area. An effort will be made to secure the services 
of Laboyr representatives and of employers, with an impartial 
chairman in each case.” 

In our opinion, the Premier has been well advised to take this 
matter in hand now. To have allowed things to drift along of 
their own accord. would have been suicidal. The institution of s 
thorough inquiry on lines which will promote confidence among 
the vast bulk of the working population who are out and out 
lovalists, and which will bring out the exact causes of real 
grievances and of mischievous dissension, may prevent not only a 
recurrence of recent troubles, but something worse. The inquiry 
is a War measure—neécessury in order to help us win the War at an 
early date. and all rivht-minded people will hope for a speedy 
arrival at definite conclusions. | 

It is not to be supposed, however, that such an inquiry can deal 
with all the questions that Labour and Capital have in their minds 
as requiring settlement for after the war. The Reconstruction 
Committee of the Cabinet may have much to do with that larger 
matter. But the present investigation may do much to clear the 
air, and may go some considerable distance towards promoting the 
right atmosphere in which to deal with those other matters. 

In the foregoing connection we have received from the Rotasy 
Club of London full copies of speeches delivered by Mr. John 
Hodge, the Minister of Labour, and Sir Robert Hadfield, F.R.S.. at 
a meeting of the Club in March. They deal in a very useful and 
informative manner with the question of the alliance of Capital 
and Labour. and are well worthy of a wide circulation and most 
attentive reading by both employers and employed. The speeches 
are published together in pamphlet form (2d.), and are to be 
obtained in quantity from the Reliable Advertising and Addressing 
Agency. Ltd., Publicity House, Bucknall Street, London, W.C. 2. 

In the Parliamentary questions on May 24th, Mr. Kellaway 
(according to the Zimex) said that the recent labour troubles were 
attributed by the strike leaders to the abolition by the Govern- 
ment of the trade card scheme of exemption from military service. 
and to the clause of the Munitions of War Amendment Bill, dealing 
with dilution of labour on private work. The restraints imposed 
on labour by the Munitions of War Acts were, to some extent, con- 
tributing factors. The whole problem had been receiving the most 
seriour consideration of his right hon. friend, who would be glad 
to consider any suggestions for securing a just settlement of these 
difficulties. In April the Minister of Munitions asked the Advisory 
Committee representing certain employers’ organisations, including 
the Federation of British industries, to consider the question of 
industrial unrest. and their report was sent to him on May 2lst. 
His right hon. friend also proposed to consult the Advisory Com- 
mittee on the subject of the Munitions of War Bill. 


Educational — University oF Lonxpon. — We -have 
received a pamphlet describing the aims and work of the Appoint- 
ments Board of the University, which was constituted by the 
Senate to assist graduates and students te secure appointments. A 
revister of candidates is kept, and business employers desiring to 
yet in touch with well-educated young men and women are invited to 
communicate with the Secretary of the Board, at the University. 
South Kensington, London, S.W. 7. ` 


Zinc as a Substitute for Copper.—According to a 
series of diagrams publisbed in the Æ.T.Z., the use of zinc wires 
instead of copper in transmission lines involves an increased cost 
of about 30 per cent. for the same pressure drop, or about 70 to 30 
per cent. for the same efficiency. 


Detinning in Australia.—It is proposed to establish 
works in Sydney for the purpose of treating scrap tinplate. which 
has hitherto been shipped to Germany. It is estimated that over 
300 tons of tinplate are thrown uway annually in Sydney alone, 
An electrolytic provess is/to be-used, 
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Institution and Lecture -Notes.—Institution of Elec- 
trical Engineers (Dublin Local Section).— At the veneral meeting 
held at the Royal College of Science, Dublin, on 24th inst., the 
following were elected as officers and Committee for the 1917-18 
session: :-— à : 

Chairman: Capt. O. T. O'Kelly Webber, R.E. 

Vice-Chairman: Mr. J. P. Tierney. : 

Committee: Messrs. Thos. Tomlinson, C. W. Kirwan, R. Tenha, 

G. M. Harriss, A. E. Porte, Win. Tatlow, R. N. Baton, A. G. Brunty, 

: and W. Storey. 

The resignation of the hon. secretary, Mr. G. Marshall Harriss, 
was accepted with regret, and Mr. R. N. Eaton, of 12, College 
Green, Dublin, was appointed as his successor. A paper, " Notes on 
the 1916 Edition of I.E.E. Wiring Rules,” by Mr. A. G. Brunty, was 
read and discussed. , i 

Chief Technical Assistants’ Association.- -To-morrow afternoon 
(June 2nd), at 3 o'clock, at the Tavistock Hotel, this Association 
will resume the adjourned discussion on * Problems of Trans- 
mission and Distribution.: There will also be a discussion on 
“Questions of Labour Arising out of the War.” . 

Institution of Mining and Metallurgy. - On May 24th a paper 
by Mr. W. R. Ingalls on the question “Shall Great Britain and 
America Adopt the Metric System ? ° was discussed. Mr. Sulman 
opened the discussion, supporting the author in vigorous opposition 
to the compulsory adoption of the metric system. and Mr. Harry 
Allcock followed, ably advocating an affirmative reply to the 
‘author's question. The remaining speakers were fairly evenly 
divided in gpinion pro and contra. 

South African Institute of Electrical Engineers.—-On April 19th, 
Mr. A. Ballard read a paper entitled ‘“ Notes on Three-phase and 
` Ward-Leonard Winding Equipments.” | 

Diesel Engine Users’ Association.—We have received a brochure 
containing particulars of the constitution of the Association and 
the privileges of membership, notes on the proceedings during 
1916, and a complete list of members, with particulars of the plant 
in their charge, up to March 31st, 1917.. ‘The number of members 
at that. date was 83, and the total H.P. of plant represented was 
50,318. 


Strike.—The members of the Liverpool branches of the 
Electrical Trades Union, after being on strike for a fortnight, 
returned to work on Friday. Dr. Addison, the Minister of Muni- 
tions. agreed to receive a deputation to consider the matters in 
dispute, relating to dilution of labour and other points. 


Inquiries—A correspondent asks for the name of the 
maker of “Crenoid” insulating material.. Makers of the ‘* Telephos"’ 
electric gas lighter are asked for. A correspondent wants small 
quantities of vacuum-treated magnetic iron. 


Prohibited Exports.—The Supplement ‘to the Board of 


Trade Journal of May 31st contains complete lists of articles which, 
according to the latest information received by the Board of Trade, 
are prohibited to be exported from Denmark, France (including 
Algeria), Italy, Japan, and the Netherlands. The Supplement alsa 
contains the list of articles (complete to date) which are prohibited 
to be exported from the United Kingdom. 


OUR PERSONAL COLUMN, 
The Bditors invite electrical engineers, whether connected with the 


technical or the commercial side of the profession and industry, 


also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway: Officials.—The Bexley 
U:D.C. has increased the salary of the electrical engineer 
and tramways manager, Mr. H. P. Stokes, by £100 per 
annum as from January last. i ; 

The salary of Mr. F. T. WRIGHT, charge engineer, South- 
wark electricity works, has been increased, as from April 
Ist last, and for six months after the termination of the war, 
from £3 to £3 5s. per week, rising to £3 10s. per week. 

Mr. W. F. Brapon, who has been manager of Barrow-in- 
Furness tramways, on behalf of the B.E.T. Co., for the 
last 20 years, has given up that position to take up another 
appointment under the same company. Last Friday evening 
he was presented with a gold watch by the employés at 
Barrow. A satchel was presented to Mrs. Bladon. Mr. 
Dosson, who has been assistant manager at Barrow since 
October last, is Mr. Bladon’s successor. 


General.—According to the Times, Lorp Moutton, Director- 
General of Explosives Supply, has been nominated for elec- 
tion as president of-the Institution of Gas Engineers. for the 
coming: year. 

_ Mr. Herpert M. Curtis, of Blackburn, who prior to join- 
ing the Army was the contract official at Blackburn Tele- 
phone Office, is among the Transylvania’s survivors. 

_ Mr. B. H. Cousins, well known in the American advertis- 
ing agency field, has joined the publicity staff of the Society 
for Electrical Development, in place of Hitt Grirrita, First 
Lieutenant, Cavalry, Officers’ Reserve Corps, who has been 
called into active service. — i 

‘Roll of Honour.—Oaptain C. R. McGowan, H.A.C., son 
of- Dr.’ McGowan, Maghara, Co. Londonderry, reported 
‘Severely wounded in France, was, before going on service, 
an electrical engineer in the employment of the Post Office. 
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Captain J. Parkinson, R.E., who was ‘mentioned ’’ in 
Sir Douglas Haig’s last’ dispatch, is an electrical engineer, 
and an Associate Member of the. Institution of Civil Engi- 
neers. . l 

Private C. H. GarreTT, West Yorks. Regiment, reported 
wounded, was on the office staff of the Bradford electricity 
department. 

Sergeant Lesu BRAND, RF.A.. who has died of wounds 
received in action, was employed in the engineering depart- 
ment of the Leeds Corporation tramway depot. 

Lieutenant N. Sizer, who is mentioned in Sir Douglas 
Haig's dispatch, was when war broke out engaged as an 
electrical engineer with the Westinghouse Co.. Manchester. 

Sapper T. Turner, R.E., who has been decorated with a 
Serbian Order, was before enlisting an employe of the Anglo- 
American Telegraph Co. | 

Sapper L. WyLD, R.E., killed in action, aged 19 years, was 
employed by the Rawtenstall Corporation as an electrical 
mechanic. | : 

Gunner J. M'Iuwraitu, R.G.A., killed; was with Messrs. 
Baxendale, Manchester. 

Mr. J. ©. Curk, of Rochdale, aged 28, was lost in a dis- 
aster to the boat on which he was wireless operator. 

Private J. B. Statey, Manchester Regiment. previously re- 
ported missing, now reported killed, was with Messrs, Baxen- 
dale & Co.. Ltd., Manchester. ` 

Lance-Corporal R. SCHOFIELD, of the Newcastle tramways 
department, has been dangerously wounded. 

Lieutenant Tom ElAMu.TOoN, West Yorkshire Regnuent. who 
has been reported missing since May 12th, ts the fourth son 
of Mr. J. B. Hamilton, general manager of the Leeds tram- 
ways departinent. Mr. Hamilton has fiye sons serving m the 
Army. | 

The death from wounds of Lance-Corporal J. Howes, 
A. and S. Highlanders, aged 20 years, is reported. He was 
employed with the General Electric Co., Glasgow. 

Mr. KENNETH SMITH, who was a student apprentice at the 
Rugby works of the B.T.H. Co., has died on active service in 
France. i ; 

Pioneer W. Stewart, R.E., who was with the Rio Light 
and Power Co. at Rio de Janeiro when he came to England 
in November, 1915, to enlist, has dìed in France of wounds 
received in action. , 

Lance-Corporal W. Smirason, Manchester Regiment, for- 
merly an electrician with Messrs. W. Brierley & Son, of Rad- 
cliffe, is reported missing. 

Second-Lieutenant C. W. BorrerrirLo, North Staffs. Regi- 
ment, reported missing and believed killed, was employed at 
the works of Messrs. Siemens, Stafford. 

Second-Lieutenant H. Lewis, A.S.C. (Mechanical Trans- 


port), believed to have heen drowned at sea, was formerly 


in the electrical department of Messrs. Harding Bros., of 
Hereford. ' , A 

Corporal Ricnarns, of the Torquay Corporation electricity 
works staff, has been wounded m action. 

Mr. Harotp Camp, who has died from’ wounds received in 
action, was.for over 14 years the outdoor representative of 
the Leyton U.D.C. electric light department. He was 40 
years of age. 

Gunner G. Gracer, R.F.A., formerly of the India-Rubber 
Co., Silvertown, has been killed in action in France. Private 
W. T. Bonser, Essex Regiment, also a former Silvertown 
employé, is a prisoner of war in Germany, and Private H. 
Epcecomsr, Argvle and Sutherland Highlanders, formerly of 
the same company. has heen wounded in France. Rifleman 
E. S. Sura. Rifle Brigade, was recently wounded in France. 
All the above were in the general office at the Silvertown 
Works. 

Second-Lieutenant V. C. . RUssELL, Suffolk Regiment, 
younger son of Mr. Stuart A. Russell, works manager to the 
India-Rubber, Gutta-Percha & Telegraph Works Co., Ltd., 
Silvertown, has been wounded a second time. and is now in 
hospital in this country. Second-Lieutenant Russell has been 
twice mentioned in dispatches. , 

Private A. J. CareraaM, London Regiment, son of Mr. A. 
Cheetham, manager of the tire department of the India- 
Rubber Co., Silvertown, was, dangerously wounded on May 
th. Private Cheetham has previously been wounded, on 
November 29th. 1916. He was formerly in the aero tube 
department of the India-Rubber Co. 

Corporal E. H. Trowsripcr, London Regiment, formerly 
in the electric light department of the India-Rubber Co., 
Silvertown, wes severely wounded in France on Mav 16th. 
Private H. A. Barr, London Scottish, formerly in the buying 
department, has been wounded a second tine. Private J. 
BRENNAN, Duke of Cornwall's Light Infantry, formerly in: 
the general office of the company, was recently wounded in 
France. 


Obituary.—Mr. R. W. GatntLett.—We regret to record the 
death of Mr. Reginald Wilson Gauntlett, late London office 
manager for Messrs. Bruce Peebles & Co., Ltd.. of Edinburgh, 
which took place on Monday, Mav 28th. at his residence, 31, 
Clifton Hill, St. John’s Wood, N.W. Mr. Gauntlett’s large 
circle of friends will learn of his death with regret, and will 
extend their sympathy to his widow and children. Messrs. 
Bruce Peebles have lost a valued servant, who during his 
lifetime earned the esteem and respect of all who came in 
contact with him. 
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Mr. H. Cruse.—Mr. H. Cruse, who had for a long period 
been in business as an electrician at Lewes (Sussex), has 
died at the age of 60 years. a | 

Mr. H. F. Paksuaun.—The many friends of Mr. Horace 
Field Parshall, of Penbury Grove, Penn, Bucks., will desire 
to jom with us in an expression of sympathy with him on 
the death of his wife, which occurred on May Brd after a 
lone illness. 

CAPTAIN JOHN CHAMBERLAIN. — We have received the follow- 
ing personal tribute to the late Captain Chamberlain from 
Mr. G. Hookham :— 

0 Captain John Chamberlain was the son of the’ late Mr. 
Arthur Chamberlain, and nephew of Joseph Chamberlain; 
his elder and only brother, Arthur, is chairman of Kynochs. 
John Chamberlain was at school at Rugby, and afterwards 
spent some months in France mastering the language. In 
matters of commerce and factory organisation he had the 
inestimable advantage of being trained under his father, who 
had little short af genius for such affairs. In process of time 
he took the management of three important companies, viz., 
Tubes, Ltd., Smith's Stampings, Ltd., and Chamberlain and 
Hookham, Ltd. In every case he vastly improved tbe posi- 
tion of these undertakings, turning those that had been less 
successful into striking successes, and in the case of the last 
mentioned more than doubling the profits. T can only speak 
of his loss to this firm as‘irreparable. Of the personal loss T 
can hardly trust myself to speak at all—we were all so fond 
of hin. Of an affectionate nature ħimself, he everywhere 
attracted affection. In the office and factory he was simply 
worshipped. [n saving this, I arm conscious of using a hack- 
neved expression, and one that is often used in exagveration, 
but it ts no exaggeration here. Being engaged in such im- 
portant affairs at home. and with a wife and voung family, 
his friends. with one voice, advised him that it was no duty 
of his to join the Ariny, at anv rate. at that time. His own 
conscience, however, advised him differently, and there was 
no more to be satd. He volunteered in the first few weeks 
of the war. He was severely wounded, and on recovery re- 
turned to the Front. He was at last struck down and in- 
stantly killed by a stray shell at Brigade Headquarters. Not 
the least among his attractive qualities was his ever-readv 
humour. Just before his first departure for France it took 
the form of saving to me. ' And, you know, the worst of it 
is I’m such a coward ’—which, of course, merely meant that 
his imaginative brain alwavs insisted on his realising and 
appreciating the dangers. There are two kinds of courage: 
one of the man whose spirit carries him forward regardless 


of all but unconscious of danger, the other of the man who js- 


fully conscious and continually aware of the risks, and yet 
unflinchingly does his duty. There cannot, I think, be much 
doubt as to which is the higher form.” 
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NEW COMPANIES REGISTERED, 
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Southport Electric Supply Co., Ltd. (147,492).—Private 
company. Registered May 17th. Capital, £1,000 in £l shares, Objeets, as 
tide, The subseribers (each witb one share) are: T. Lawyer, 1, Kirklees 
Road, Birkdale, buyer; S. Stroud, 40, Dinorwic Road, Birkdale, solicitor; 
k.o Stafford, J0, Marsbside Road, Churchtown, sales manager, The first 
directors are: T. Lawyer, S. Stroud, E. Stafford, and J. Bennett. Registered 
otce: 99b, Eastbank Street, Southport. . 


Apex Electric Accumulator Syndicate, Ltd. (147,516).— 
Private company. Registered Mav 21st, by Geo. C. Bingham, 62, New Broad 
Street, E.C. Capital, £25,000 in £1 shares (10.000 pref). Electrical and 
mechanical engineers, manufacturers of electric accumulators and other appli- 


ances, &c. The subscribers (each with one pref. share) are: G. Thomson, 65,- 


London Wall, E.C. 2.) chartered accountant; H. Thomson McCouvillr, 36, 
Conway Road, Southgate, N.14 The first directors are to be appointed by 
the subscribers. Repistered office : 65, London Wall, E.C. 2. 


Electric Holdings, Ltd. (147,558).—Private company. 
Registered May 24th by Waterlow Bros. & Layton, Birchin Lane, E.C. 
Capital, £300,000 in £1 shares (200,000 6 per cent. cum pref. To subscribe 
lor, purchase, or otherwise acquire all or any of the debenture stock and 
pref, and ord. shares of the British Westinghouse Electric & Manufacturing 
Co. Lid., and in particular to purchase all such debenture stock and shares 
now held by the Westinghouse Electric & Manufacturing Co., incorporated in 
Pennsylvania, U.S.A. and its nominees, and to enter into agreements (l) 
with the said American company, (2) with the said British company and the 
Metropolitan Carriage, Wagon & Finance Con Ltd., (3) with the said 
American and British companies, and (4y with the said American company, 
the Westinghouse Machine Co., the Westinghouse Electric Export Co., and 
the satd British company, hy subscribers (each with one share) are: R. A. 
Pinsent, 6, Bennetts TH, Birmingham, solicitor; G. J. Withington, 29, 
Bowyer Road, Saltley, Birmingham, solicitor’s clerk, The first directors are: 
1. D. Docker, E. V. Miles, and H, Walker. No share qualification required. 
Remuneration as fixed by the company. Solicitors: Pinsent & Co., 6, 
Benneus Hill, Birmingham. 


Sheppey Motor Transport Co., Ltd. (147,552).—Private 
Scompony.,  Repistered May 23rd. Capital, £20,000 in @1 shares, To take 
over the business carried on in the Isle of Sheppey by the Sheerness and Dis- 
trict Electric Power & Traction Co., Lil. and T. Standen & Sons, and to carry 
on the business of pier, motor-car, steam and motor boat, omnibus, wagon, 
and cab proprietors, garage Keepers, carriers by land and sea, &e. The sub- 
sertbers (each with one share) are: G. J. Somerville, Electrical Federation 
Offices. Kingsway, W.C. 2, clectrical engineer; T. Bower, 1, Kingsway, 
W.C. 2, company secretary; T. H. Underhill, 1, Kingsway, W.C.2, account- 
ant; A. Charlton, Tramway Depot. Sheerness, electrical engineer; Mrs. E. 
Standen, 181, Shortlands Road, Sittingbourne; W. A. Standen, 183, Short- 
linds Road, Sittingbourne, haulage contractor; A. F. Standen, Southdown 
Road, Sheerness East, motor engineer; F. J. T. Standen, 181, Shortlands 
Road, Sittingbourne, motor driver. Minimum cash subscription, eight shares. 
The first directors are: G. J. Somerville (chairman). A. Charlton, W. A. 
Standen, and A. F. Standen. Registered office: 1, Kingsway, W.C. 2. 


E. B. Magnetos, Ltd. (147,542).—Private company. 
Registered May 23rd, Capital, £8,000 in 6,000 pref. shares of £1 each and 
ROW ord. shares of 5s. each. Manufacturers of and dealers in magnetos, 
dvnamos, accumulators, coils, carburettors, speedometers, accessories, engines, 
motor-cars, aircraft, &c. The subscribers (vach with one share) are: E. D, 
Oppert, 15, St. John's Wood Park, N.W., retired merchant; J. Hope, 9, 
Frognal, Hampstead, N.W.3, machinery representative, The first directors 
are to be appointed by the subscribers. Qualification, 100 shares. Registered 
office: 16, Howick Place, Victoria Street, S.W. 


British Lighting & Ignition Co., Ltd. (147,508) .—Private 
compans, Registered Masy 1th by Surtees, Phillpotts & Co., 6. St. Helen's 
Place, E.C. Capital, £100,000 in £1 shares. Manufacturers of and dealers 
in motor and other carriages, railway, and tramway rolling stock, vehicles, 
eseles, and atreraft, and parts and accessories thereof, ebectricians, electrical 
and general engineers, suppliers of motive power, traction, light, and heat, 
&c. The Board of Trade has authorised this company to acquire the under- 
taking of the Bosch Magneto Co., Ltd., the books and documents of which 
are liable to inspection under the Trading with the Enemy Act. The sub- 
scribers (each with one share) are: R. B. Phillpotts, 6, St. Helen's Place, 
E.C., solicitor; H. V. Surtees, 6, St. Helen’s Place, E.C., solicitor. The 
first directors are to be appointed by the subscribers, Qualification, £500. 
Remuneration (except managing director), £250 each per annum, and £500 
for the chairman, ot, in lieu thereof, 5 per cent. of the net profits, when 
5 per cent. is earned on the ord. shares, divided between them. Solicitors; 
Surtees, Phillpatts & Cos 6, St. Helen's Place, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Direct Spanish Telegraph Co., Ltd. (6,732).—Capital, 
£95,000 in 13,0000 ord. and 6,000 prel. shares of £5 each, Return dated April 
Juh, 1917. 12,931 erd. and 6,000 prel. shares taken up; £34.05) paid. 
Mortgipes and charges: Nil. 


City of London Electric Lighting Co., Ltd. (34,406).— 
Capital, €1,200,000 in 80,000 ord. and 40.000 pref. shares of £10 each. Return 
dated April 4th, 1917. 70,595) ord. and 40.000 pref. shares taken up, 
£1,105,950 paid. Mortgages and charges: £800,000, 


County of Durham Electrical Power Distribution Co., 
Ltd, (61.591),—Capital, £425,000 in £1 shares. 400.000 shares taken up: 
£400,000 paid. Mortgages and charges: £250,000. 


w. J. Furse & Co., Ltd. (121.420).—Capital, £20,000 in 
£1 shares (9,000 pref. and 11.000 ord.). Return dated April 14th, 1917. 9,000 
pref, and 9,835 ord. shares taken up; £6,384 paid; £12,401 considered as paid, 
Mortgages and charges: £5,000. 

(91,106) .— 


City of Oxford Electric Tramways, Ltd. 
Capital, £150,000 in £1 shares. Return dated March 8th, 1917. 63,000 shares 
taken up; £1,007 paid; £61,993 considered a» paid. Mortgages and charges. 
£42,800. 


ry 4 


CITY NOTES. 


The gross receipts during 1916 were 


Anglo-Argentine £2,714,226, less working expenses (in- 
‘Tramways cluding £96,000 carried to depreciation 


renewals reserve, in addition to £257,360 
expended on ordinary maintenance) 
£1,956,669. leaving £757,557, plus £40,008 interest on invest- 
ments, &e., and £94,120 brought forward, making £891,680. 
This is dealt with thus:—Annuity to City of Buenos Aires 
Tramways Co. (1904), Ltd., £70,660; interest and sinking 
funds on debenture stocks, £587,821; sinking fund for re- 
demption of preference and ordinary shares, £6,236; dividend 
on 5} per cent. cum. pref. shares, £176,000; carry forward, 
£50,969, Tratte receipts increased by £5,588, and passengers 
by 1,437.36). The abnormally high cost of fuel still continues 
to prevail, the increased traction charges, notwithstanding 
economies in consumption, being £161,477. In all depart- 
ments the strictest economy has been exercised. In view of 
the foregoing conditions, no dividend can be distributed for 
1916 on the 5} per cent. cum. second pref. shares. The 
general manager says that it is almost as difficult as last 
vear to forecast traffic prospects for 1917. The great unknown 
factor, of course, is developments in Europe. Local affairs 
had shown a very slight improvement in some ways during 
the past few months, but’ all classes of crops had been 
exceptionally poor this year owing to the prolonged drought. 
and the now abundant rains had come too late in most parts 
to improve immediate prospects. They might feel the results 
of this later in the year, and if they maintained their traffic 
of last vear, with perhaps an increase of 1 per cent., 1t was 
about as much as they could expect. As regarded net profits, 
the cost of coal was never a more uncertain factor than now. 
Excluding the fuel question, they would, he was sure, com- 
pare favourably with last year, and expenses would be kept 
down to a low figure. Annual meeting: June 7th. ; 
Net profit for 1916. £51.021, plus £8,736 

Lisbon Electric brought forward. There has been put to 
Tramways, Ltd. depreciation reserve £25,000, and the usual 
6 per cent. pref. dividend absorbs £25,533. 

leaving £9,224 to carry forward. In order to make the vear s 
appronriation to depreciation reserve up to the necessary 
£30,000, £5,000 was transferred from the Exchange reserve 
for this purpose. Passengers carried 76,620,194, against 
67,101,249: earnings Es. 2.324.655 $58, against Fis. 2,022,142 
$93. The working expenditure increased out of all propor- 
tion, and exceeds the figure of the year 1915 by Es. 336,896 


Co., Ltd. 


- 
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$730, owing to prices of coal and other supplies and of 
labour. The protits are further affected by the lower rate 
of exchange, the average of which has fallen from 35.97d. 
to 33.73d. These adverse conditions are more pronounced 
at the present moment, and there is every probability that 
they may yet become more severe. Efforts of the company 
to secure an increase in tariff were opposed by the Munici- 
pality and the Government, and they were dropped for the 
tine being, but the matter will be raised again this year. 
Notwithstanding the increased traftics; the company has sus- 
tained a very heavy diminution of profit compared with pre- 
war years. In 1913, after the payment of debenture and pre- 


ference interest there was an available balance of £78,153, | 


against £25,488 in the past year—a falling off in profits of 
£52,665, showing the effect of the war. It was, therefore, 
essential to secure the company’s financial position against 
all contingencies, and they must forego the usual recom- 
mendation of a dividend on the ordinary shares. The board 
record appreciation of the services of the local board, of Mr. 
Kolkhorst, the general manager, and of the staff. 


; At the annual meeting, held in London 
ee cise on May ‘rd, the Chairman said that the 
Corp Pe generation costs had increased by £1,652, 

pn., ? owing to the production of nearly 3,000,000 
additional units. Income-tax paid m India increased by 
£4,330, owing to the Indian rate of tax having been more 
than doubled. The amount of excess profits duty was diffi- 
cult to ascertain, but it was covered by the large carry 
forward. The speaker briefly explained why it was not now 
so necessary as formerly to put so large a sum to the depre- 
ciation and renewals account, and referred again to the 
agitation by a certain section of the Calcutta public for 
reduced charges, which he mentioned a year ago. These 
persons claimed that the several reductions already made were 
the result of their movement. It would obviously be useless 
to attempt to undeceive them. The polity of the directors 
had always been to maintain an equitable attitude both to 
the consumer and to the shareholder. All reductions hitherto 
made had been in accordance with the declared policy of the 
company, which no doubt the majority of the Calcutta public 
fully recognised. The Government of Bengal had, however, 
appointed an expert committee to satisfy them as to the 
reasonableness of the demands for reductions, and that com- 


mittee last November summed up the situation by stating . 


that the arguments of the critics on the question of excessive 
charges were “ generally misleading and fallacious.” Not- 
withstanding this, the Bengal Government had published a 
resolution stating that the Governor in Council had carefully 
considered the question as to whether he should now exercise 
his statutory powers with a view to secure reduction, and 
that there was a ‘‘ strong prima facie case for such action on 
his part.’ The directors felt that the matter could not have 
received full consideration, and they had pointed out in the 
proper quarter the serious difficulties which such a resolu- 
tion, based on so slender a foundation, brought: upon those 
charged with the administration of the company’s affairs. 
Thev had still before thein the grave necessity for restoring 
confidence in the minds of English investors in Indian con- 
cerns, which this action must go far to disturb. Thev were 
not without hope that the incident might be closed in a 
manner satisfactory to all parties. The whole matter had 
unfortunately brought them very unwillingly into some 
antagonism with the Government of Bengal. and it had also 
postponed a further reduction which they had under eon- 
sideration to announce from January Ist, and which, had it 
not been for this ill-informed agitation, would have been 
given effect to. The delay caused by the ‘Trades’ Association 
Memorial had, however, given them the opportunity to re- 
consider their position with reference to the increased taxa- 
tion imposed upon them both in India and in England since 
the commencement of tbis vear. The Excess Profits Duty 
for 1917 was to be on an 80 per cent. basis. as compared with 
H per cent. in the past two years. Their profits earned 
during the war had increased over those of the pre-war period 


solely because the large outlay of capital provided long before | 


the war was dreamt of, had hegun to bear fruit. Their profits 
Were in no sense war profits: indeed, the war had affected 
them adversely, and the tax fell unon them with a severity 
which hardly appeared equitable. In respect of 1915 the duty 
claimed bv the revenue authorities at 60 per cent. amounted to 
£21,661, hut in respect of 1916 if would be. considerably 
heavier. In India, too, @ suner-tax of 25 per cent. had been 
imposed, regarding which they found it difficult to obtain 
any accurate information, but which would certainly add to 
their burdens during the war. Thev had, however, obtained 
a concession from the Government, by way of relief in 
resnect-tr the English taxation, the rate of tax payable being 
reduced by the rate paid in India. The directors were con- 


fronted with several conflicting considerations: a desire to” 


continue their poliev of reducing the consumers’ costs: of 
aiving the shareholders some reward for the venture thev 
had successfully made; a doubt as to the stability of their 
position engendered by the‘Government action; and an un- 
_certamty as to further requisitions that might be made on 
their resources on account of the war, They had. however, 
attained a position in other respects which strengthened them 
financially. to a very considerable extent. Owing to the 
abnormal conditions of the money market they were not 


i * 


writing off anything this year against depreciation of invest- . 
ments. The want of additional plant had the eflect of, pre- 
venting their output from increasing, and their agent had 
been obliged to announce that they could not entertain pro- 
posals for new connections beyond the capacity of the exist- 
ing plant. ‘The increases of revenue which had been a 
marked feature of the past few years were not likely, there- 
fore, to continue during the war period, at least, not to the 
saime extent. Considering all the circumstances, however, 
they had decided that the best course was to continue their 
policy of reducing charges undeterred and unaffected by the 
side Issues created by the agitation in Calcutta, but at the 
same time with due regard to the grave issues brought about 
by the war. They were, therefore, announcing a reduction 
in the flat rate of one-quarter of an Anna per unit as from 
July 1st.. The cost of this would be between £12,000 and 
£14,000 per year in a full year of operation. This would very 
considerably benefit the smaller consumers and those whose 
consumption of fan units did not greatly exceed their light 
units; it was subject to the proviso that if the exigencies of 
the war imposed the necessity they might have to revert to 
a higher price. They were recommending. an increase in the 
ordinary dividend by one-half per cent., costing £2,750. Tn- 
stead of the staff bonus on profits they had granted a war 
bonus of 10 per cent. in salaries for the war and six months 
after. They had lost three consignments of stores (meters, 
bitumen, gutters, and covers, &e.) owing to sinking of 
steamers. New coal contracts had been arranged, one for 
three vears and the other for two years, at slightly increased 
prices. 

Mr. E. Pore presided at the annual 
meeting, on May Ath. He expressed 
Electric Power regret that they had been unable to main- 

and Lighting tain the profit at the level, of the previous 

Corpn., Ltd. year. The higher cost of stores and sup- 
plies of every kind had been a factor m 

the reduction of the profit, and another cause had been in- 
creased taxation, but the main cause had been shortage of 
labour, due partly to the large number of men who had 
Joined the Colours, and partly to the action of the dominant 
Labour Party, who insisted on the internment of all tech- 
nically enemy aliens. Many of the men were either Poles 
or Slavs, nominally Austrian subjects, but having no sym- 
pathy whatever with the Central Empires. This shortage of 
labour had interfered with the efficient working of the mines 
and, by reducing the output of ore, had lessened the demand 
for electric power. It had also caused a rise in the price of 
firewood, which they felt more this year than last. The new 
arrangement made with the trustee of the debenture holders 
meant that between now and the end of the year they had 
to find £3,600 for interest and £31,200 for repayment of prin- 
cipal, a total of £34,800. Next year they would require 
£2,100 for interest and £7,500 for repayment—a total of 
£9,600. With those payments to make in discharge of debt, 
they must not consider the directors unduly timid if they 
hesitated to pay the usual preference dividend next October. 
They would be dehghted to pay, it if they could safely do so, 
but they night have to postpone the payment until after 
the end of the year repayments to the debenture holders. 
They could not negotiate a new debenture issue to pay off 
the old in-these days of stress and strain of war. so the money 
must be provided, if possible, out of profit. He ventured to 
hope that after the final repayment of the debenture debt 
there would be annually a sufficient margin of profit remain- 
ing. after the payment of the full 6 per cent. on the pref. 
shares, to reward the lons-waiting holders of the ordinarv 
shares with a reasonable dividend. Their stocks in hand and 
in transit increased, because it was prudent to hold larger 
stocks of supplies owing to transport difficulties. The finan- 
cial position as shown by the investments improved consider- 
ably durine the year. They had sold a stock of copner wire 
not immediately required, owing to its abnormally high 
price. They anticipated being able to meet all their end-of- 
the-vear payinents without serious difficulty. They had not 
heen doing well during the first four months of 1917, but the 
result was rather better than for the seme period of 1916. 
The general position of the mines on the Kalgoorlie gold- 
fields was not as good as a vear ago. If the war went on 
until this time next vear, as seemed very likely, it would 
probably then be again worse, as there was still a tendency 
to a further labour deficiency and increased prices for supplies. 


Kalgoorlie 


7 ê 
' Stratford-on:Avon Electricity Co., Ltd.—Mr. W. H. 
JACKSON presided at the recent annual meeting. He said that 
the vear had been a progressive one so far as the units sold 


“were concerned, the increase being 8,238, but the lighting 


units showed a decrease of 13.000, and that had made a von- 
siderable difference in the receipts. Power units increased by 
14,000, and heating by 8.000. The directors regretted that 


- they could not recommend a dividend as they had had to nut 


money to depreciation, as they did not do so last year. They 
must be prepared for heavv expenditure in the early future 
in respect of mains renewal and battery extension, but nre- 
sent prices were vrohibitive. Té was most unfortunate that 
the mains were giving so much trouble and anxiety, and he 
could not help saving that whoever supervised the work on 
them was responsible for their present condition. 
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Calcutta Tramways Co., Ltd.—The report for 1916 states 
that the revenue amounts to £119,651, plus balance brought 
forward £6,512. With the proposed final dividend, the distri- 
bution on the ordinary shares will be 9% per cent. for the 
year, leaving £9,505 toscarry forward. The reserve for depre- 
qation, &¢., at the commencement of the year stood at 
£51 404; atter deducting therefrom £5,043 written off for 
renewals during the year and adding £20,000 proposed to be 
Allocated thereto, the reserve will stand at £92.41. Tn addi- 
tion to this, the directors have opened a separate reserve fund 
for depreciation of investinents, to whieh they transfer £2,000, 


Swansea [Improvements & Tramways Co., Ltd.—-lhe 
report for P916 states that the revenue amoupted to £72,542, 
an increase of £7,255. After deducting all expenses charge- 
able to revenue, the surplus was £E357b. plus £2415 brought 
forward, ‘The traffic receipts show a considerable increase 
compared with the previous vear, but nearly the whole of the 
Increase has been required to meet increased expenses. A 
dividend of G per cent. on the ordinary shares is to be paid, 
carrying forward £2,558. 


Electro:Bleach & By:Producis, Ltd.— The company an- 
nounces that, although the audit has been completed, the 
directors are not yet able to present the balance sheet for 
H6. The Ministry of Munitions, owing to great pressure of 
work, have not yet bect able to adjust the duties payable by 
the company in respect of that vear— Times. 


British Electric Traction Co., Ltd.— The directors have 
decided to place £15,000 to reserve, and to recommend a divi- 
dend of & per cent. on the ordinary stock- the same as fast 
year— carrying. forward £07,593. -Financial Times. 


United River Plate Telephone Co., Ltd.—Final dividend, 
Ə percent. on the ordinary shares, making, with the interim 
dividend, X per cent. for 1916, free of income-tax, carrying 
forward £6,990. 


Reduction of Capital.—Creed & Co., Lid., Croudon--A 
petition has been presented for confirming the reduction of 
capital from £150,000 to £00,000. 


Doulton & Co., Ltd.—After paying the preference divi- . 


dend, the balance of £43,952 is to. be carried forward. 


STOCKS AND SHARES. 


TUBSDAY EVENING. 
Tue war news of the Bank Holiday week-end produced 
nothing suthicientlycexciting to move Stock Exchange prices 
on the return of members to their accustomed haunts. Dis- 
cussion concerns itself with age raising prospects. If men 
up to the half-century are to “go,” ean the Stock Exchange 
carry-on? Lord Derby declared in the Stock Exchange itself 
that the House was a necessary part of the national machi- 
nery. But were the age-linut advanced to 50, or even to 45, 


it Is questioned whether the Stock Exchange business could — 


‘continue, 

The gorgeous weather helped to stimulate a little demand 
for Home Raihvay stocks. Undergrounds are better again, 
the Income bond being 1} up at 52. Buyers have come in 
from provincial centres, and they seem prepared for the 
next coupon to be 4 per cent., the same as last, although in 
the market the bope is expressed that 5 per cent., to some- 
thing more, may be paid. Metropolitan Consolidated is also 
a good spot, with a rise to 231. The etforts of a few mild 
speculators to snatch am occasional fiver from‘ Mets.” make 
the motive power for these movements. The Surplus Lands 
stock has improved to 49. Considerable interest is taken in 
the suggestion that Capital and Labour should declare a truce 
for the rest of the war. , 

Recent events led to inquiry as to the price of Folkestone 
Electricity shares. Ordinary and 5 per cent. preference are 
both of the nominal value af £5, fully paid, and the quota- 
lions are 84-4 in each case. Business was last done at 3% in 
the ordinary, and at 8/16 in the preference; this occurred 
in Bebrnary and March respectively. Seven per cent. was 
paid on the ordinary last year. There is also a 44 per cent. 
debenture stock, quoted at SO. as against 94 on the outbreak 
cf war: interest is payable in February and August. The 
market in the three classes of capital has always been largely 
local. 

Amongst other provincial companies, Bournemouth and 
Poole ordinary stand at 54, the 44 per cent. preference at 7h, 
and the 6 per cent. second preference at 92. Oxfords are 44 
and 4% for ordinary and preference respectively.  Neweastle- 
on-Tyne ordinary £t shares are Iss. 9d., and the 5 per cent. 
preference 17s. 6d. Urban ordinary have stuck for several 
weeks at 3s. 6d.,tand the 5 per cent. preference changed hands 
early in May at 37s. 6d. 

The list of London shares is quiet. but prices keep up with 
noticeable strength. City ordinary shares are difficult to buy 
under 12; County ordinary remain firm at 10}. Chelseas 


~ amount deducted. 


‘shave been dealt in at 52s. 6d. and 53s. 9d.; Charing Cross at 


3%. There is a little going on in Brush ordinary on the basis 
of 25, but the debenture stocks are hardly mentioned. Metro- 
politan ordinary are wanted at a trifle over 50s. | 

Lhe telegraph market is characterised by its usual strength. 
Anglo-American preferred is $ up, Eastern Extensions rose }, 
Eastern ‘Telegraph ordinary gained a point, and Great 
Northerns, at 36} ex dividend, have recovered part of the 
Orental Telephones are firminer, but Mar- 
conis are attracting less attention again, although the price 
keeps very firmi at 55s. 9d., Atnericans being 16s. 6d. 

Brazihan Tractions, following their recent erratic course, 
have lost a point; and British Columbia Electric Railway 
stocks are stil very flat, the 4} per cent. debenture going 
back 4 points to 60. The preferred shares are 5 points down 
at 37h, and the fear of competition is debited as being the 
reason for the pressure to sell which has caused such heavy 
declines in the price. The Argentine group is steady, and 
Interest has again died out in Mexican shares and bonds. 

British Westinghouse preference gained another 1/16 as 
the direct result of the recent meeting at which the scheme 
for reorganising the capital, and for bringing control of the 
company on this side of the Atlantic, was agreed to. Edison 
Swan are lower at ls.:-and amongst other low-priced issues, 
Cordobas have fallen 9d. to 4s. Babcock & Wilcox are up } 
to 3 1716, followme the trend of iron and steel shares aga 
Whole. Prices in this section have been mounting daily, and 
arinaient shares participated in the strength of the market. 
The robber group is hard; and the fact that. on payday 
this week, dividends were deducted from shares in the cases 
of 99 different rubber conipames, advertised the attraction of 
rubber share for speculative-investinent purposes, 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home ELECTRIOITY Companies, 
Dividend Price 
ae, May %9, Rise or fall Yield . 
1916. 1916, 1917. this week. p.o. 


mnADWBRSEC HMB OewrMOe wm 


Brompton Ordinary se -- 10 9 64 _ 46 18 R 
Charing Cross Ordinary ss 6 5 D — 7 210 
do. do. do, 44 Prel.. 43 4} — 6 18 t 
Chelsea re asp Si ae 4 “ie 24 - 644 
City of London .. ae ss 8 8 ll? — 616 3 
do. do. 6 per cent. Pref, 6 6 19 — 600 
County of London si 1 q 108 +è 611 A 
do, 6 per cent. Pref. 6 6 10 — 600 
Kensington Ordinary .. - 7? 10 5} — Bin 7 
London Electric .. sà .. 8 8 1 == Nil 
do. do. 6 per oent. Pref, 6 4 8 — 86 8 
Metropolitan sa oe 8 8 2 — 600 
do. 4} per cent. Pref. 4 h a — 340 
St. James’ and Pall Mall ss! 8 8 — 680 
South London .. as ate 5 5 3} — 766 
South Metropolitan Fref, 7 7 7 - 24/- - . 813 4 
Westminster Ordinsry .. .. 4 1 5} +4 619 
TRLEGRAPHS ABD TELEPHONES, 
Anglo-Am. Tel. Pref, .. æ. 6 6 L74 +3 6 3 
do. Def. ee “ee 83,6 13 324 —— 6 18 
Chile Telephone .. oe ne 8 8 6,8 = R i6 
Cuba Sub. Ord... ns A 6 5 8 ~ 6 6 
Fistern Extension ws ive B 8 133 + 5 17 
Eastern Tel. Ord. s “* 8 8 189 +1 6 15 
Globe Tel. and T. Ord... we 7 7 124 — *6 13 
do. Pref. ae 6 6 10 — E 18 
Great Northern Tel æ. R 23 st xd +? 6 0 
Indo-European .. ee - WW 13 49 —_ 6 lt 
Marconi... wis oe .» 10 10 953 —_ 8 8 
New York Tel. 44 ie . 4 4h 99 2 4l 
Oriental Telephone Ord, -. 10 10 2% + + 41t 
United R. Plate Tel... - B 8 Gz em % 0 
West India pnd Pan, oe ee ad. 6d. lè — 3 4 
Western 'lelegraph es FA 8 8 l4 -— 5 14 
Home Rate, 
Central London, Ord. Assented 4 4 603 _ 6 8 0 
Metropolitan ae we a 1 1 23} +4 460 
do. Districts .. -- Nil Nil 16 — Ni 
Underground Electric Ordinary Nil Nil 13 _ Nil 
di. do. “A”  ., Nil Nil KA +62, Nil 
dc, do, Income 6 5 82 +13 6 20 
Forrionw TRANS, &, 
5 Dividend 
ne ge, 
1914. 1915. 
Adelaide Sup. 6 per cent. Pref, 6 6 5 — 600 
Anglo-Arg. Trams, First Pref. 54 3%, — 819 6 
do, 2nd Pref... 64 28 — .— |. 
do. 6-Det. .. 6 6 69 — 7150 
Brazil Tractions .. a ss 4 4 47 — }] Nil 
Bombay Electric Pref. .. Ss 6 6 10 -= 600 
British Columbia Elec. Rly. Pfce. & 6 60 — 8 6 8 
do, do. Preferred — Nil 87% — 6 Nil 
do. do, Deferred — Nil Bay — 2 Ni) 
- do. do. Deb. 44 43 6) —4 7146 
Mexico Trams 6 percent. Bonds — Nil 40 — NN 
do. 6 percent. Bonds — Nil 80 _ Wl 
Mexican Light Common oe Nil Nil -1 — Na 
do, Pref. ee ee Nil Nil 2) -o Nil 
do, lst Bonds ee Nil Nil 874 -— — 
MANUFACTURING OOMPANIES. - 
Babcock & Wilcox e . 14 16 Prk +3 418 6 
British Aluminium Ord, ee 6 7 26,9 — 77210 
British Insulated Ord. .. o 15 17 133 -— 70 0 
British Westinghouse Pref, .. 4% 7 2r + yh 630 
Calienders.. ‘a i% . 16 20 ig ~ 7 610 
da, 5 Pref, oe os 6 5 — 6 6 0 
Castner-Kellner .. is . 0 2 a — 61B 0 
Edison & Swan, £3 paid e Ni = , — Ni 
do. do. fully paid ., Ni — 1 —_ Nil 
? do. . do. 4 percent. Deb. 4 4 704 — 5613 6 
Electric Construction .e .. 6 7) l = 710 9 
Gen. Elec. Pref... oe og 6 6 93 — 631 
do. Ord. se ee Ge 10 10 15 = 6 18 4 
Henley... os oe -- 2 3% ` 154 — AIB 
; do, 4% Pref, .. oe ee 43 : 44 — 572 A 
India-Rubbver .. ee - 10 10 14 — * 8 4 
Teiegraph Con .. 20 30 87 — *6 9 10 


* Dividends paid free of income-taz. 
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STATIC SUB-STATIONS. 


[COMMUNICATED. ] 


Becavsk the static sub-station is a simple and reliable ` 


part of a distributing system, it has been at times sadly 
neglected and its purposes misinterpreted and abused. It 
is distinguished from the rotary sub-station by reason of 
the fact that it often gets much Jess attention than it really 
requires, whereas in a rotary sub-station it is necessary at all 
times to have some responsible person in attendance. A visit 
once a week is as much as many of the most self-respecting 
static sub-stations usually get, while many are not visited or 
inspected for weeks on end, for although some distribution 
systems have specially-appointed sub-station attendants, 
whose sole duty it is to keep clean and in thorough working 
order the sub-stations entrusted to their care, on others, 
the work is delegated to the jointers as a spare-time job, 
with the result that whereas those most handy receive a 
fair amount of attention, those more remote are hardly ever 
inspected. 

This latter system is undoubtedly bad, but even where 
attendants are specially employed, the right sort of man is, 
in Many instances, not secured. The writer has met 
several who had absolutely no idea of what was happening 
inside the transformers beyond the fact that, say, 3,000 


volts “ went in”’.on one side, and only 200 “came out” on - 


the other. He was once asked by an attendant what 
happened to the 2,800 volts. Another attendant was 
surprised to learn that his transformer was immersed in oil. 

These may be exceptional cases—the writer hopes that 
they are; but the fact remains that there are such, and 
that it is impossible for them to do justice to their jobs or 
to themselves. 

A proper and complete system of records should be adopted 
for al] sub-stations. It is not sufficient to have a register 
showing the location of them and the number of trans- 


formers installed. What is required is a full knowledge of - 
the amount of work each transformer is doing. The . 


central gtation is well provided with instruments to measure 
the output and-to ensure that machines are not overloaded, 
while numerous sub-stations are absolutely devoid of 
instruments, and the mains engineer will measure. the 
output of a sub or a transformer by the rise in temperature. 
It is trae that he has ammeters on bis feeders at the central 
station, but there may be three or four sub-stations to one 
feeder, and the knowledge thus obtained is therefore not 
of very great value. 
loads on sub-stations or transformers is by ammeters, pre- 
ferably recording, on the secondary side. As the majority 
of sub-stations are visited only during the day-time, 
readings obtained on ammeters other than of the recording 
type are apt to be very misleading, for although in some 
industrial centres the day load may equal, or even exceed, 
the night load, generally speaking, it is the night load 
which determines the transformer capacity necessary. 

Integrating watt-hour meters are also a real necessity on 
the L.T. side of transformers, yet they are rarely employed 
throughout a system. 

As in many other matters electrical, there has in the past 
txen very little standardisation in sub-station practice. Not 
only ie this noticeable in the construction of different sub- 
‘tations, but even the number of sub-stations required for 
the best distribution appears to be a very arbitrary matter. 
Of course, this must necessarily depend, to a very large 
extent, on the area covered by the supply and the special 
requirements of the district, but the lay-out of a system 
inust not be determined solely on these two points. Other 
matters, such as capital cost and running expenses, are 


quite as important, but ih exactly the same way as it is: 


wrong to be guided entirely by the first two points, so is it an 
error of Judgment to pay too much attention to the latter. 
A happy medium must be* struck, so that the supply may 
be made as perfect as possible, but, at the same time, as 
cheaply as possible. | 
_ [n comparing various systems that the writer has come 
into contact with, he has been struck by the differences in 
the numbers of sub-stations employed. For the purpose 
of this article, it is proposed to compare two. The areas 


The best means of ‘measuring the ` 


covered and the number of units supplied are practically 
the same, although one district is slightly more industrial, 
while the other is more residential. There is consequently 
a margin of difference in the numbers of consumers and in 
the load factors of the two supplies, and there is a very great 
difference in the number of sub-stations in the two cascs, 


for the former, with less consumers, uses more than three 


times the number of sub-stations employed by the latter. 

This is largely accounted for by the fact that in numefous 
instances in the industrial district, sub-stations have been 
erected on the factory premises, and serve that factory 
alone. Now, it is thoroughly expedient, where possible, to 
persuade the consumer to build the sub-station at his 
expense, or to set apart some portion of his buildings for this 
purpose, but the thing can be pushed too far. From the 
point of view of capital cost, it may, under such conditions, 
pay to make a new sub-station ; but when it comes to the 
question of running costs, a different tale is to be told. A 
glance at the following figures will show the relative costs 
of running two sub-stations, the first being used for, a 
group of consumers, and the second for one consumer only. | 
While the writer does not claim that these figures have 
been actually obtained by measurement, he knows of cases 
where the conditions assumed are generally satisfied. 

In the first case, he has taken a 50-KW. transformer on a 
load factor of 25 per cent.—a very fair figure; while in 
the second case, a 30-KW> transformer is installed on 
private premises, and supplies a demand of 10 Kw. for 
10 hours a day, remaining practically idle for the rest of 
the 24 hours. s 

The magnetising loss in the first case would be, roughly, 
6,000 units per annum, and the output about 100,000 units 
per annum. In the second case, the magnetising loss would 
be about 5,000 units and the output about 35,000 units 
per annum. Copper losses have not been taken into account, 
because they are dependent upon the load taken, and 
A not be largely affected by the number of transformers 
used. 

The figures show that the percentage of magnetising 
units compared with the output is, in the first case, 6, and 
in the second instance 14. Now the difference between the 
two outputs, 65,000 units per annum, would require two 
other transformers under the same conditions as taken in the 
second case, which would mean another 10,000 units a year 
wasted in magnetising current. | 

It is clear, therefore, that the system which employs an 
excessive number of sub-stations is not efficient, because of 
the huge magnetising losses. Yet the writer knows of a 
system that boasts 70 sub-stations for an annual output of 
less than 5,000,000 units. Taking an average of two 
transformers per sub-station, this would mean an annual 
magnetising loss of about 750,000 units, or about one- 
seventh of the output. To this must he added the copper 
losses of the system, so that, roughly, one million units are 


_ wasted annually, or a fifth of the whole output. 


For an output cf 5,060,000 units a year, about 30 sub- 
stations should ‘be ample, and, in the second case quoted 
above, an even less number was used, and the units 
“ unaccounted for ” were in the region of 400,000. 

The saving is apparent, for even at generating cost these 
lost units mean a considerable cash value. There is, again, 
a great difference in the management and lay-out of these 
two systems. The 70 sub-stations are left to the uncertain 
care of the jointers, and the writer has scen some of them 
in a far from pleasing condition. So little attention has 
been given some of them that a considerable depth of 
water has been known to accumulate over the floor cf ore 
of them at least. In another instance, one of the H.T. fures 
was not making contact, having been shaken loose by vibra- 
tion, perhaps some weeks before it was discovered. The 
load on this sub-station was, therefore, thrown on to others 
linked with it, and the margin of “safety” was so great 
that no indication was given that this fuse was loose. 

On the other hand, the system with the smaller number 
of sub-stations employs two men permanently to look after 
the transformers, switchgear, fuses, &c. 

There is, however, a point in favour of this latter system 
which has been, on ‘certain occasions, of as much import- 
ance as the regular periodic inspection of the sub-stations. 
There is probably no central station of importance in this 
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country that has no peak load during the evening, and it 
is perhaps during these hours that the majority of calls for 
assistance from the consumers are received. This is to be 
expected, for it is during the evening that the greatest 
number of consumers are using current. 

Tn most places, there is a distinct centre to the town, 
where are concentrated all the most important shops. It is 
particularly advisable to have someone very handy to these 
shops in case of emergency, because a failure of supply 


during their busy hours may mean a great deal to them. . 


The central station is rarely erected in the centre of the 
town, and if in case of a breakdown, either in a single shop 
or in a whole street, a man has to be dispatched from the 
works, or a jointer called out from his home, an annoying 
delay is the inevitable result. 

It is much wiser to keep a man on the spot, and this 
special emergency man can well be one of the sub-station 
attendants. This system is actually adopted in the second 
of the cases we are comparing, and it is certain that much 
satisfaction has been given to unfortunate consumers by 
the prompt attention and assistance they have received 
when in difficulties. 

All the gain, however, is not with the consumer, because 
the engineer responsible for the lay-out of the system was 
wise enough to realise beforehand the needs of the central 
portion of his town. The quantity of electricity used in 
the shopping centre of a town during the day is very small 
compared with the quantity consumed during the evening. 
It is, therefore, good practice to take out several trans- 
formers during the day time, and use them only as the load 
comes on, 

A large sub-station in telephonie communication with 
the works has therefore been erected in the middle of the 
shopping area, and it is here that the attendant on 
emergency shift waits for a call. In addition, however, he 
has to watch his ammeters, make a record of the load at 
regular intervals, and switch in other transformers as they 
are required, and take them out again as the load goes off. 

This effects a considerable saving in magnetising units, 
and quite probably the wages of the two attendants are 
entirely paid by this one economy. The same thing can, 
of course, be done automatically, but, on the whole, the 
writer is of the opinion that the man on the spot is of move 
value than an automatic relay. 

The town with .70 sub-stations has no large sub-station 
in the centre of the town which is regulated either by an 
attendant or automatically, neither does a man stand-by at 
night in case of breakdown. Compared with the second 
town, therefore, it is at a serious disadvantage. The 
present is a time when the. minimum of labour should be 
employed, but the remarks in this article refer generally to 
pre-war days, and will apply equally to the good time which 
is to come after the war. ' 

There are several other points which the writer had 
hoped to discuss, but these, chiefly on the design and equip- 
ment of static sub-stations, must be reserved ill another time. 

It goes without saying that all sub-stations on a system 
should be interlinked, as then no serious interruption of 
supply takes place, even if a transformer or a sub-station is 
temporarily out of use. i 

It may yet happen that some standard may be set in sub- 
station practice not only as regards numbers and manage- 
ment, but also in construction, so that an engineer can ring 
up a firm, and within a very short time have the whole 
equipment in one of his sub-stations changed for new by 
the simple process of taking off a few nuts and fixing up the 
new standard switchgear, &c., just as he would fit new 
brushes to a motor. | 


U.S. Farm Electrification —The Washington Water 
Power Co., of Spokane, Washington. has closed a contract with the 
owner of a 10,000-acre farm west of Sprague, Washington, to install 
complete electric equipment for all purposes on the farm. This 
will include three 15-H.P. motors to run the pumps for the irrigation 
project, a 10-H.P. motor for the chop mill, a smaller motor fora 
wood saw, and a portable motor for general purposes. Al of the 
farmhouses, bunkhouses, barns, feeding sheds and feed cellars are 
to be electrically lighted. The equipment will be the largest and 
most complete on any farm in the Northwest. 


THE FARADAY SOCIETY. 
GENBRAL DISCUSSION ON “ OSMOTIC PRESSURE.” 


ww 

AS an interesting change from the consideration of subjects of 
direct technical interest, the Faraday Society, at their Mar 
meeting, discussed some of the fascinating problems connected 
with the far-reaching subject of solution. On this occasion, the 
president, Sik ROBERT HADFIELD, F.R.S., having contented him- 
self by suggesting that “there’s nothing like steel.” and that even 
osmotic pressure might justify its existence if it succeeded in 
explaining the wonderful properties of carbon in iron, invited Sir 
OLIVER LonGE, F.R.S., a distinguished exponent of this branch of 
chemical physics, to preside over: the discussion. The choice was 
a happy one, for Sir Oliver has a wonderful gift for seeing rock- 
bottom where physical phenomena are concerned, and his pene- 
trating comments and lucid interpretations were by no means the 
least interesting features of a very enjoyable and illuminating 
discussion. - 

Those whose physical chemistry is rusty, may be reminded that 
osmotic pressure is the pressure—real or supposed, and perhap 
even negative—exercised by a substance in solution, say when 
sugar is dissolved in water. This pressure, or quasi-pressure, can- 
not be observed quite directly. but its effect is made most obviously 
visible by separating a solution from the pure solvent by a semi- 
permeable membrane, which, to keep to one nlustration, will allow 
the water fo pass through, but not the sugar. One can prevent 
the water from passing into the sugar through the membrane br 
exerting a back-pressure in the solution. 

Prof. ALFRED W. PORTER, F.R.S.. who opened the debate. 
defined osmotic pressure as the equilibrium difference of pressure 
between a solution and the pure solvent when separated by a mem- 
brane permeable to the solvent alone. That is the direct method 
of defining and measuring osmotic pressure, and it has been experi- 
mentally utilised in America by Morse and others, and in England 
by the Earl of Berkeley, F.R.S., who took part in the discussion. 
Osmotic pressure can also be measured indirectly, since it can be 
shown by means of thermodynamic reasoning to be connected with 
the lowering of the vapour pressure of a liquid when a solid sùb- 
stance is dissolved in it. The fundamental fact about osmotic 
pressure. however measured, is that in dilute solutions it exactly 
obeys the ordinary gas law, pr = RT. This strange fact led vant 
Hoff, many years ago. to put forward the famous theory of solution 
which would make the process purely physical, or anyhow kinetic. 
The osmotic pressure is caused by the solute in its effect to diffuse 
and expand, just as a gas expands and fills a room, and it is com- 
pletely analogous in origin to the pressure of a gas in a closed 
vessel. 

Just as the gas law needs modification for gases under high 
pressure or low temperature. so does the osmotic pressure relation- 
ship; but this fact, maintains Prof. Porter. no more militate 
against the truth of the kinetic theory. than it does in the corres- 
ponding case of gas. He has suggested a modified formula. 
p(r — b) = RT, to fit the whole range of measurements, where 
h is a function (not quite constant) of the volume of sugar present. 
and from the variations in which the degree of hydration of the 
suvar can be calculated. Investigation of the Brownian more- 
ments (the strange, erratic motions of colloidal particles in 
suspension made visible in the ultra-microscope) prove that trans- 
latory molecular movements do actually occur in a liquid, and 
Prof. Porter maintains that the causa causans of the whole 
phenomenon of osmotic pressure is the .molecular bombardment of 
the solute. A knowledge of this indicates the only way in which 
the value of the pressure has been calculated from any direct 
theory of the mechanics of the solution. The dissdived substance 
is everything that matters, as Sir Oliver neatly put it. 

The next: speaker, Dr. F. TINKER, of the University of 
Birmingham, maintained, on the other hand, that the membrane 
is everything that matters. that the phenomenon has nq meaning 
apart from what happens at the membrane, and that it is in the 
selective action of this where one is to look for the physical explana: 
tion desired. On this view, even the allied phenomenon of 
lowering of vapour pressure in a solution is one which takes 
place at a semi-permeable membrane, for such is the free surface 


_ of a solution which albows the solvent to pass across it, bat not the 


non-volatile solute. Similar in character to, but not identical with 
this, is the process of osmotic diffusion, according to Dr. Tinker: 
conception, and osmotic flow takes place Lecause the pure solven! 
induces a greater pressure of concentration of moisture inside the 
membrane than the solution does. Why this should be the case 
is not at present clear, and various causes for it have been 
suggested, such as selective absorption on the part of the colloidal 
membrane. or surface tension, or selective chemical affinity ana 
the formation of loose chemical combinations, or catalysis. Tbe 
cynic may be forgiven if he regards many of these explanations 3$ 
allotropic forms of “ ignoramus.” ‘ 

Neither of the above theories satisfied Mr. W. B. BOUSFIELD. 
K.C., F.R.S., who put forward the claims of yet another theory 0! 
oosmtic pressure. The former was unsatisfactory, because it left 
out of account the activity of the solvent; the second, becan% 
what took place at the membrane was really irrelevant, and not 
essential to osmotic phenomena. Mr. Bousfield takes into account thr 
molecular constitution of water, which, according to the now 
generally-accepted opinion, is a ternary mixture of monohydrl or 
steam molecules (H20), dihydrol molecules (H20), and trihydro! 
or ice molecules (H20)s. The relative amounts of the three con: 
stituents depend on the temperature; near the freezing point 
there are many ice and few _steam, hear boiling point there 3” 
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many steam and few ice molecules. Mr. Bousfield showed that the 
osmotic relationships can be deduced on the hypothesis that the 
steam molecules behave as a perfect gas in the interstices of the 
solution—a not entirely acceptable assumption. Not in the expan- 
sive force of the solute molecules. but in the active energy of the 
steam molecules is to be sought the origin of osmotic pressure, and 
these are to be visualised as darting into the regions of less vapour 
pressure and pushing aside the more inert solute molecules, whoee 
fonction is thus not to increase the activity of the solution, but to 
decrease it by destroying some of the steam molecules on which 
vapour pressure depends. s 

A somewhat similar theory, but based on the known association 
between solute and solvent, was put forward in the course of dis- 
cussion. This regards osmotic pressure as the diminution in that 
portion of the internal pressure in a liquid due to the heat move- 
ments of its molecules, caused by the loading of the solvent 
molecules by the solute. This loading or association explains at 
once the lowering of vapour pressure produced in solution, and it 
indicates clearly why there should be a difference of pressure ou 
the two sides of a semi-permeable membrane, and why the pure 
solvent should flow through as it does into the solution. 

Finally must be alluded to the conception apparently favoured 
by Sir Oliver Lodge. In the interior of every liquid is an intrinsic 
pressure due to the mutual attractions of its molecules—a pressure 
of enormous magnitude. It is the diminution in this pressure 
from the direction outwards near the surface of a liquid which is 
held to account for surface tension. This pressure will be increased, 
thinks Sir Oliver, when sugar is dissolved in water. and it is this 
increase in pressure which is the osmotic pressure. 

It cannot be said that the meeting came to a final decision as 
between the rival theories, but it cannot fail to be of value for the 
advocates to have met and stated their views and criticisins fairly 
and directly in each other's presence. ‘This is the value of such dis- 
cussions, and we must anticipate as a result of the present one not 
only a clearing of our notions as to what solution means. and few 
subjects are of more fundamental importance to the physicist and 
chemist. but also a starting point’ for newer investigations and 
the discovery of fresh truths. 


j 


WAYLE AVES. 


We have received from Mr. C. VERNIER an advance copy of 
his further reply to the discussion in London on his paper 
read before the INSTITUTION OF ELECTRICAL ENGINEERS, which 
we reproduce below :— 

I regret that Mr. Chamen’s valuable communication, which 
gives the proposals of the Joint Committee of the Incorporated 
Association of Electric Power Companies and the Incorporated 
Municipal Electrical Association, only reached me after I had 
completed my reply in. the May number of the Journal. The 
importance of these proposals merits special consideration in 
that they are the considered conclusions of a committee whose 
competence is indubitable. I think it'is only right, however, 


that I should call attention to some of the limitations of these. 


proposals, limitations which I ain confident the Committee 
themselves would be the first to acknowledge, and which I 
think must be attributed, in the words of Mr. Chamen, to 
“such powers as it is reasonable to expect that Parliament 
will give,” to which I would add, ‘tunder a private Bil.” 
Briefly, these proposals may be summarised as follows :— 

(1) The undertakers may apply to the Board of Trade for a 
certificate. of the public utility of a main. 

(2) On receipt of such an application, the Board of Trade 
will notify the landowners and invite them to forward their 
observatiqns within one month. 

(3) The Board of Trade may thereafter decide to issue or 
withhold a certificate of public utility, either with or without 
a local inquiry. 

(4) The amount of the compensation and all other questions 
arising in respect of the lines, unless mutually agreed be- 
tween the parties, shall be fixed by a single arbitrator ap- 
pointed by the Board of Trade. This same arbitrator shall 
sit continuously. 

The first three of these proposals are closely in agreement 
with the views I have given in the paper and in my reply to 
the discussion. The fourth is also on the lines of one of my 
proposals put forward for discussion. In this case, however, 
I made certain stipulations adopted from recent Acts, such 
as the Housing and Town Planning Act. 1909, designed to 
teduce the costs of arbitrations. Unless the cost of arbitra- 
tions Is minimised, the powers contained in the Comunittee’s 
clause can seldom or never be exercised to limit exorbitant 
rents, but will only be useful in the most obstinate cases of 
a complete refusal to allow the grant of a wayleave. An 
ordinary Board of Trade arbitration is by no means an in- 
expensive method of settling disputes, and taking anto account 


the costs of the arbitration and legal expenses in connection. 


' therewith, the outlay will seldom be less than £50, and may 
easily ron into three figures.* , . 
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ing the arbitrator's attention for more than one hour, the 
total costs amounted to close upon £50. 


To this must possibly be added the cost of a Board of Trade 
inquiry before a certificate of public utility is granted, which 
would have to be borae by the undertakers. 2 

As [ mentioned in my reply, on account of the numerous 
landowners commonly encountered on a route, the amount 
of wayleave rent involved in any particular case is often 
under £10, and seldom exceeds £20 per annum, which means 
that recourse to arbitration will usually absorb the utmost 
possible saving on rentals for many years. This would not, 
perhaps, be serious if awards in such arbitrations were 
accepted as a precedent in the fixing of rents by other land- 
owners, Which by no means follows, but it is really only in 
this way, and also through the moral effett of a Board of 
Trade certificate of the ` public utility ’’ of the proposed main, 
that undertakers could expect any relief from exorbitant rent 
charges under the proposed Bull. 

I would here make the suggestion that if arbitration is the 
method adopted, all landowners, tenants, and occupiers on 
the route of a main declared by the Board of Trade to be of 
pubhic uthty, and desirous of having the question of compen- 
sation determined by arbitration, should be convened at one 
and the saime hearing of the arbitration in order to reduce 
expenses. [ assume, of course, that the arbitrator would 
have in his discretion the awarding of the expenses of the 
arbitration.* This is very important, as unless the arbitrator 
can exercise discretioly in the award of costs, landowners who 
wishád to secure exorbitant rents. might refuse to quote 
reasonable terms, so as to compel the undertakers to go to 
arbitration, knowing full well that the terms they demand 
are not less good than the terms the undertaker would be 
likelv to secure in an arbitration, plus the expenses and 
trouble of the arbitration. 

Further, it is suggested that the same Board of Trade arbi- 
trator sitting continuously shall hear and determine “all ” 
questions arising in respect of the line or lines authorised by 
any certificate of the Board of Trade. 

As the questions which an arbitrator will be called upon 
to decide will be chiefly compensation questions, the arbitrator 
should be an expert practical surveyor, preferably not in pri- 
vate practice. Engineering questions should be excluded from 
all matters of reference to the arbitrator, and = should be 
decided on an appeal by the Board of Trade. 

[ received an impression during the discussion that the 
effect of an arbitration was not always clearly understood, as 
some speakers seemed to infer that because it is proposed that 
the Board of Trade should appoint the arbitrator, the settle- 
ment of the dispute is in their hands. This is not the case, 
as the Board of Trade merely appoint the arbitrator, but 
have no authority to vary his award. Moreover, where in 
an Act it is directed that a question is to be determined by 
arbitration, the matter is outside the jurisdiction of a court, 
which can only interfere to set aside the award in the event 
of misconduct by the arbitrator, or where an arbitration or an 
award lhas been improperly procured. + 

The suggestion that all questions in respect of a line should 
be determined by a single arbitrator sitting cohtinuously 
must, therefore, be considered from the point of view that as 
no provision has been made in the draft clause for an appeal 
to some judicial body, e.g., the Railway Commissioners, the 
various awards of the arbitrator must be accepted in all cases 
as final and binding upon the parties. 

It further presupposes that the awards given by the arbi- 
trator will generally be in a senke favourable or acceptable to 
the undertakers, but if this showd not turn out to be the 
case the promoters having deliberately secured by their Act 
—assuming this is granted—that matters in dispute must be 
determined by the same arbitrator sitting continuously, and 
having made no provision for an appeal, there is no appeal 
from his decisions unless these are ultra vires or improperly 
secured, and the undertakers cannot call for his removal ex- 
cept on the ground of misconduct. For my part, I do not 
consider this at all satisfactory, and I suggest that this matter 
requires further consideration and amendment by inserting 
a right of appeal to the Railway Commissioners. i 

The least satisfactory feature of these proposals is the ab- 
sence of any provisions designed to limit the total time which 
must elapse between the date when the undertakers make an 
application and that when the work can actually be com- 
menced. 

This period will, even in the most favourable of cases, be 
made up as follows :— 

(a) Time for the Board of Trade to consider the application 
and notify landowners. 

(b) One month allowed to the landowners to reply and make 
their observations. 

(c) Time taken up bv the Board of Trade in considering 


' these replies and deciding whether to issue a certificate or 


hold a public inquiry. 

* Arbitration Act. 1889, Section 11. Board of Trade arbitra- 
tions are regulated by the directions in a special Act, e.g., 
Section 28. Electric Lighting Act, 1882, and by the Board 
of Trade Arbitration, &c., Act, 18742 Further, the Arbitration 
Act, 1889. regulates all arbitrations in so far as the directions 
in that Act are not inconsistent with the provisions of any 


. special Acts governing the arbitration on the matters in dis- 


pute (Arbitration Act, 1889, Section 94). 
t Electric Lighting Act, 1882,/Séction 28. 
; Arbitration Act.D188% 4Finst Schedule, ‘parich.). 


' siderations as hampering precedents. 


614 


THE ELECTRICAL REVIEW. 


[Vol. 80. No. 2,062. JUNE 1, 1917, 


(d) Time taken up by a local inquiry (if any). 

(e) Time taken by the Board of Trade to consider their 
official’s report of the local inquiry (if any) and to issue the 
certificate of public utility. 

(f) Time taken up by the arbitrator in holding the arbitra- 
tion proceedings and considering and making his award. 

Of these periods only two have any limit placed upon them, 
viz., (b) and (f). The latter is restricted in any case by the 
provisions of the Arbitration Act, 1889, to three months.* 

These two periods may therefore together extend to as much 
as four months. 

This last period could be very satisfactorily reduced if 
powers were granted, as advocated in the paper, to enter upon 
and use the land before compensation is fixed, as provided in 
Section 85 of the Lands Clauses Consolidation Act, 1845, for 
with such powers the time taken up by the arbitration pro- 
ceedings and the issue of the award could in urgent cases be 
practically eliminated. 

This leaves the time which the Board of Trade would re- 
quire to carry out the various stages of the procedure out- 
lined in paragraphs (a), (c), (d), and (e). 

Lest I be thought guilty of exaggeration, I have looked up 
the time taken by the Board of Trade in signifying their con- 
sent in some recent cases to the erection of E.H.T. overhead 
lines, This approval, as is well known, is of plans of the 
route, and a description and design of the line. The latter 
are in many cases replicas of designs previously approved. 
In four cases, previous to the war, the shortest time was 10 
weeks, and the longest 13 weeks, and since the war, the 
shortest time was nine weeks, and the longest 134 weeks, ex- 
cept in two special cases of munitions lines, where the period 
did not exceed three weeks. In all cases, except the last two, 
approximately one month of the time is taken up in advertis- 
ing the scheme in the public Press on behalf of the Board 
of Trade, at weekly intervals for two consecutive weeks, in- 
viting observations from the public during a period not ex- 
seceding 21 days. 

m my own experience, I estimate that this could not be 
laid down at much less than eight weeks for each stage, or, 
say, between four and six months in all, provided no local 
inquiry is held, to which must be added certainly one month 
for the landowner’s reply, and possibly not less than three 
months for arbitration, if cormpulsory powers for entry are 
not provided. 

The total time absorbed in an ordinary straightforward case 
in securing expropriation is, therefore, not likely to be less 
than eight months, and may easily run into a year and more. 

From these considerations, I conclude that, as in the case of 
the limitation of exorbitant rents, the powers proposed to be 
conferred by this Bill can never be exercised except in the most 
obstinate cases of the refusal of a wayleave, where no alterna- 
eo a diversion, even at a greatly increased cost, presents 
itself. 


Mr. Chamen thinks that in the large majority of cases, the. 


bare facts of the existence of these powers would be suff- 
cient to cause the property owners to make reasonable agree- 
ments. I agree that this possibilitv is not to be under-rated, 
but only after a certificate of public utility has been issued. 

We must, further, not overlook the fact that with compul- 
sory-powers new factors are introduced into the situation. 
There are, for instance, property owners who can be led into 
an agreement, but will not negotiate under the shadow of 
compulsion, others who will refuse to discuss a wayleave for 
a main unless the applicant can produce a certificate: of its 
public utility, and yet others who will refuse to discuss or 
name terms for compensation, but would elect to have the 
terms scttled by arbitration. It is not sufficient, therefore, 
to rely upon the moral influence of these powers unless these 
are backed by effective legal machinery. 

I do not believe that the electrical industry will ever secure 
those facilities under a private Bill to which it is justly en- 
titled, and in a matter so vitally essential to the economic 
life of the nation it is the duty of the Government to initiate 
and carry through legislation which will remove present ob- 
stacles and difficulties. 

The prospect opened up by the recent appointment of a 
Board of Trade Departmental Committee offers an oppor- 
tunity for a much bolder policy which should be pressed un- 
flinchingly. As, moreover, the electrical industry cannot 
reasonably expect to secure greater facilities from Parliament 
than it considers essential to its best and freest development, 
our claims to this Committee should not be vitiated by any 
thoughts of pre-war prejudices or fettered by any such con- 
I am here referring not 
merely to the question of compulsory wayleaves, but also to 
the larger questions referred to this Committee, with which 
the subject ef this discussion is so intimately bound up. 

In the words of the Prime Minister, addressing a Labour 
deputation, a week or two ago :— 

The war presented an opportunity for the reconstruction 
of the industrial and economic conditions of the country such 
as had never been presented in the life of probably the world. 
There was no time’to lose, and he believed that the after- 
the-war settlement was the settlement that would direct the 
destinies of all classes for generations to come. 


“I am not afraid of the audacity of your proposals. I 


‘(QO ‘red) IMPIIS JEI q 


believe the settlement after the war will Succeed in propor- 
tion to its audacity. The readier we are to cut away from 
the past, the better are we likely to succeed. I hope that 
every class will not be hankering back to pre-war conditions. 
Think out new ways. Think out even new ways of dealing 
with old problems. Don’t always be thinking of getting back 
to where you were before the war. Get a really new world.” 

I think it would be well if I recapitulated the several points 
which I would consider essential to a really useful practical 
scheme for compulsory wayleaves :— 

(a) That a certificate of the public utility of a proposed main 
be granted or, alternatively, an order for the compulsory 
acquisition of easements be issued by the Board of Trade on 
the application of statutory undertakers in suitable cases. 

(b) The total time allowed from the date of application to 
the e of a certificate or of an order not to exceed three 
months 

(c) Compulsory powers to be allowed for entry upon the 
land in urgent cases before the determination of the compensa- 
tion. 

(d) The method adopted for the fixing of eomipen ation to 
be in the first instance of the cheapest and most readily acces- 
sible description, supplemented by a right of appeal to sowe 
judicial body. The determination of all technical questions to 
be in the hands of the Board of Trade. 

(e) The terms of tenure to be in perpetuity (or for at least 
50 years), subject to the landowner’s right to the reasonable 
use and development of his land, and for this purpose to 
require the removal or diversion of a main on giving sufficient 
notice at the cost of the undertakers. A right of appeal to 


the Board of Trade to be allowed in case of dispute. The way-. 


leave rents to be subject to revision at periodical intervals, as 


. this is essential if the terms of tenure are to be in perpetuity, 


or for a long term of years. 

(f Wavyleave rents to bear some relation to the rentals 
T -a are received by the owner for the ordinary use of bis 
an = 

(g) Compensation to be given, and apportioned equitably 
a a ae duly appointed to all beneficially interested in 
the land. 

(h) All persons beneficially interested in the land on a 
given route, in the event of disagreement, to be convened 
at one and the same proceedings for the determination of the 
compensation if this is an arbitration or an appeal. 

(1) Damages occasioned in the execution of the work to be 
settled separately from the amount of compensation for the 
wavleave. 

(j) Compulsory powers to be granted for the cutting and 
trimming of trees. 

(k) Special provisions to be made forthe grant of a com- 


_ pulsory wayleave in the case of owners who either cannot be 


found or are absent from the country, as in the Lands Clauses 
Consolidation Act, 1845. 

The second part of Mr. Chamen’s communication deals with 
the abolition of the local authority’s power of absolute veto 
on the question of the erection of overhead wires. The sug- 
gested clause, except in one respect, could not be improved 
upon, and should finally remove all doubts as to the power 
of a local authority to prevent and obstruct the E 


‘of overhead transmission and distribution lines mainly on 


private property. 

There should, however, be some limit to the time allowed 
to the Board of Trade for a decision as to whether the con- 
sent of a local authority is being unreasonably withheld. 
which, I suggest. in such a simple matter, should not exceed 
two months, and preferably only one month. I have given 
an example in my reply to Mr. Welbourn where the time 
which elapsed in one such case was five months, and this ie 
not greater than I would expect in ordinary cases if there ił 
no limit placed upon it by law. 


- 


ECONOMIES IN LIGHTING IN RELATION 
TO FUEL SAVING. 


AT the annual meeting of the ILLUMINATING ENGINEERING 
SocteTy, when the new President, Mr. A. P. TROTTER, 
the chair, a discussion upon the above subject took place. 
Mr. L. Gaster, who opened the discussion, said that the 
first point to consider was the extent of the economy in fuel 
that could. in any circumstances, be expected to result from 
restriction in lighting. The actual output of coal last vear 
was 30 million tons less than that of the last year before the 
war. The actual amount of coal used for lighting purposes 
was difficult to arrive at, but, in giving evidence before the 
Committee on the Summer-Time Act, Mr. H. Faraday Proctor 
stated that ithe total units generated ‘for both light and power 
was about 2,000 millions, of which 23 per cent. was estima 
to be used for lighting Assuming 44 lb. of coal per unit 
sold, this would be equivalent to about one million tons of 
coal used for the lighting load. From figures put forward by 
the managing director of the Sheffield Gas Co., it might be 
assumed that the total consumption of coal for lighting by 


both gas and electricity supply authorities was well witbin 


a 
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six million tons, or only 24 per cent. of the total coal output. 


of the country. When it was recalled that a very considerable 
portion of this was used for indispensable purposes, e.g., in 
munition and other factories, it would be seen that we must 
not form too extravagant a conception of the possible econo- 
mies in the lighting field. This impression was confirmed 
by a study of the saving estimated to be made during the 
operation of the Summer-Time Act for four, and a half months 
in 1916. According to the report of the Committee, the com- 
bined saving on the part of the gas and electricity supply 
authorities was about 320,000 tons. It would clearly be folly 
to aim at an undue diminution in munition and other fac- 
tories or in the streets. In the latter case, especially, any 
fuel saving accomplished would be of small value in propor- 
tion to the risk to safety and the public inconvenience so 
caused. At the same time, whilst the recent alteration in 
street lighting in the Metropolitan area had been a great 
improvement, there was probably still opportunity for inquiry 
in connection with the screening devices sometimes adopted. 
He therefore suggested as a preliminary to any restriction of 
lighting with a view to fuel economy the division of illumina- 
tion into four main categories :— 

(1) Safety, as regards prevention of accidents. 

(2) Lighting for indispensable purposes, such as munition 
works, &c. 

(3) Lighting for public convenience. 

(4) Luxury and spectacular lighting. 

The first two divisions of lighting clearly ought not to be 
interfered with except in cases where it could be clearly and 
indisputably shown that the light was excessive or wrongly 
applied for the purpose in view. Division (3) would only be 
touched in case of grave necessity, whilst division (4) would 
be the first to which further restrictions would be applied. 
Even before the war it was pointed out that the exhibition 
of large numbers of lamps, or very powerful lamps of undue 
brilliancy, outside shops and places of entertainment was a 
bad policy; by a little ingenuity it should surely be possible 
to attract the public attention without this species of glare. 
Similarly, in shop window and restaurant lighting there was 
frequently waste. In-some cases this took the form of lamps 
shrouded in crinkled paper, a relic of the period of severe 
restrictions in lighting, when wasteful methods of obscuring 
lamps were in common ase. The allocation of a certain 
amount of electricity or gas for specified purposes or for a 
given area might be considered, and methods of using the 
available light to the best advantage made more familiar to 
the general public. An educational movement would prob- 
ably be better than hard-and-fast regulations. In conclusion, 
Mr. Gaster suggested that the whole question should be 
submitted to a joint committee, on which the Society should 
be represented, during the summer months, with a view to 
sear the authorities regarding the best steps to be taken 
When the winter months arrived. 

Mr. H. Farapay Proctor, in a communication, said it was 
a reasonable assumption that diminution in the consumption 
of electricity due to economies being advocated would not 
exceed about 10 per cent. Such a reduction would result in 
lowering the coal consumption- of’ electrical undertakings by 
li per cent. only, having regard to the fact that the lighting 
units sold by electrical undertakings were only about 23 per 
cent. of the total output. The reduction would amount to a 
saving of 60,000 tons of coal for the whole of the United King- 
dom. The loss in revenue to the electrical undertakings 
would be about £500,000 per annum. As few, if any, elec- 
trical undertakers were making more than a reasonable profit 
on their capital outlay, a diminution in revenue unaccom- 
panied by a corresponding diminution in costs must ulti- 
mately result in an increase in the charges, or, at least, in 
the postponement of a reduction of the same.. In either case, 
the consumer was not likely in the long run to reap a finan- 
cial benefit commensurate with the reduction of his con- 
sumption of energy. It was, therefore, of little use looking 
to a substantial reduction in coal consumption as resulting 
in economy in lighting. To conserve coal, the raw material 
must be used efficiently. The burning of coal as fuel prior 
to the abstraction of the by-products was in itself wasteful, 
but the great power stations were among the least sinful in 
their methods. Assuming, for the sake of argument, that 
the coal consumption of the average privately-owned engine 
per H.P.-hour was double that of the engine in an up- te 
power house, the change-over of only 16,000 xw. of load of 
® per cent. load factor from privately owned plant to pubilc 
supply mains would result in a saving of about 60,000 tons of 
coal per annum. (The losses in belting and other ineffici- 
encies superseded were set against the transmission losses.) 
Thus a comparatively small change-over by power users to 
up-to-date methods of driving would result in economies that 
would balance those obtainable from general lighting econo- 
mies and would benefit ia parties concerned. Economy in 
lighting must be looked upon purely as a war measure, and 
that solely with a view to a small reduction in the coal con- 
sumption throughout the country. 
ment would in the near future bring pressure to bear upon 
the users of private plants, whether by taxation or otherwise, 
and cqmpel them to use the public supply wherever such 
was available on reasonable terms. The end to be aimed at 
was that the burning of coal should be prohibited except to 
licensed users. The result would be enormous economies, and 


He hoped the Govern- | 


such a clear atmosphere in our country that, amongst other 
a economy in artificial lighting would be an indirect 
result. 

Mr. J. F. Crow ey thought the suggestion to submit this 
Matter to a joint committee was a very sound one. A point 
to be remembered in connection, with the necessity for using 
coal more efficiently was that the output of coal in this 
country per worker in the coal industry had- been steadily 
falling for the past 50 years, and to-day it stood lower than 
the output per man in any country of any size in the world. 
As regarded the use of coal for power purposes, none of the 
authorities now considering this problem suggested that there 
should be less power used in the future. Indeed, the demand 
was for the greater use of power, and therefore if we were 
to conserve our fuel supplies we could only do so by improv- 
ing our methods of power production und the use of the 
power afterwards. As to lghting, he favoured restrictive 
measures, if necessary, quite apart from war measures, in 
connection with luxurious lighting such as display advertise- 
ments and things like that. As with power, the problem was 
one of the efficient production of light and its application. 

Mr. J. S. Dow said the policy of the Illuminating Engineer- 
ing Society had always been that much of the display lighting 
was excessive and quite,unnecessary for the purpose in view, 
and it mostly came on at a time when the supply authorities 
found it no easy matter to deal with the factory load. That 
also applied to the short time during which this outside light- 
ing was now indulged in under the new regulations, as re- 
garded street and shop: lighting. 

Mr. A. P. TROTTER said he had paid some attention to this 
matter, but had not succeeded in making much of it. Economy 
was, of course, essential at the present time, although when 
it came to be reckoned out it would be found that the amount 
of coal actually saved was extraordinarily small so far as the 
economies in domestic houses were concerned. At the same 
time, there were the other economies that had been pointed 
out, and although he was not at all sure that it was not . 
an undue interference with the liberty of the subject to say 
that he should not do these things, yet he confessed that 
tobacconists' shops were, before the war, and to some extent 
were again now, painfully dazzling in the amount of outside 
light that they employed. They would say that it was only 
advertisement, but he was rather doubtful as to the effect 
of treating this class of lighting from the point of view of 
economy. There was one serious and absurd waste going on 
in many parts of London, and that was the continuance of 


‘ arc lamps in opal globes which were now painted black. 


These arc lamps were originally taking 9 amperes, and were 
probably still taking 7 amperes, as otherwise they would not 
regulate. A 60-volt incandescent lamp could be used on these 
posts without any alteration of the wiring and an obvious 
oy effected at once. Why it was not done he did not 

ow. . 

Mr. GASTER, replying to the discussion, said that, whether 
the authorities accepted the advice or not, he felt it was the 
duty of the Society to offer advice'as to where economies 


could be made. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


CHILE.—-By a law, dated January 8th, the 50 per cent. in- 
crease in Consular fees. imposed last year for the period April 
lst to December 3ist, 1916 (see the ELecTRICAL Review for 
June %rd, 1916) has been re-imposed. 


ARGENTINA.—New laws have recently been promulgated 
amending in certain respects the Tariff Law in force. By 
Law No. 10,220, dated February 2lst, a duty of 5 per cent. 
ad val. is to be levied until December 3lst next on goods 
entitled to duty-free importation under the Law in force (with 
certain specified exceptions). [Among the articles affected by 
the new Law are plant and material for electric tramways. ] 

Law. No. 10,221, dated February 2lst, provides that until 
December 31st, 1917, a surtax of 2 per cent. ad val. shall be 
levied on goods which, under the Tariff Law, are subject .to 
an ad valorem duty of from 10 to 20 per cent., and that this . 
surtax shall be increased by 5 per cent. in the case of goods 
on which the existing duty payable exceeds 20 per cent. ad 
val. [Electrical goods are not directly affected by this Law.] 


BRITISH DOMINIONS AND POSSESSIONS.—Complete 
lists of the articles which are ps to be exported to 
various destinations from British India, Canada, New Zea- 
land; South-Africa, Newfoundland, Egypt, Malta, Cyprus, 
Mauritius, Ceylon, Straits Settlements, Hong-Kong, Nigeria, 
Gold Coast, Jamaica, Barbados, Trinidad and Tobago, and 
British Guiana, have been issued as Supplements to the Board 
of Trade Journal for April 19th and 26th. The information 
in these Supplements supersedes that given in the Supple- 
ments issued on January 18th and 25th respectively. Copies 
of the Supplements may be obtained, price 3d. each (post 
free 4d.) from H.M. Stationery Office, Imperial House, Kings- 
way, W.O. 2. 


FRANCE AND ALGERIA.—A complete translation of the 
new French Ministerial Decree of April 13th, which restricts 
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the importation of goods into France and Algeria from foreign 
‘countries, has been published in the othcial Board of Trade 
Journal for April 26th. The new Decree contains :— 


1. A list of goods which may be imported freely into 
France and Algeria, without previous authorisation, in virtue 
of the provisions of Article 2 of the Decree of March 22nd; 

2. A list of goods which may be imported into France and 
Algeria only under special licence; and 

3. A list of articles the importation of which is to form the 
subject of a special Decree. 

The Decree provides that fhe prohibition of importation 
shall not apply to— 

(a) Importations under the “temporary importation ”’ 
regime, when the goods are subsequently to be re-exported ; 

(b) Transhipment operations in roadsteads and ports; 

(c) Transit operations to neutral countries, governed by 
special agreements. 

Included in the list mentioned in (1) are crude asbestos, 
crude mica, graphite, caoutchouc, balata, and gutta-percha. 
List (2) includes commercial advertisements, but nothing of 
special interest to the electrical industry, which is chiefly 
concerned with list (3) in which the following are included :— 
Iron and steel wire; copper, pure or alloyed with zinc, tin, 
aluminium or manganese; lead; tin; zine; nickel; mercury ; 
antimony: cadmium; bismuth; cobalt; dynamo-electrie 
machines: electrical wire and cables; armatures for dynamo- 
electric machines, and detached parts; electric accumulators 
and detached parts: dry batteries; zinc manufactures; manu- 
factures of nickel alloyed with copper or Zine. 

Goods not included in the Lists are subject to the arrange- 
ment as to “contingents "—see the ELectricaL Review for 
April 20th. These goods may for the present be imported 
without special permission until the quantities which will be 
allowed in have been fixed. 

A Presidential Decree dated April 14th provides that the 
functions conferred on the “ Comité des dérogations aux 
prohibitions d’entree ” are to be delegated to the ‘* Commis- 
sion Intenninistérielle des Bois et Metaux’’ in so far as con- 
cerns goods in List 3. 

A further Ministerial Decree, also dated April 14th, pro- 
vides that merchants or manufacturers who desire to import 
goods specified in List 3. for delivery to a public authority 
(State, Department, or Commune), either in the condition 
in which they were imported or after having been worked or 
manufactured, must submit to the competent authority four 
copies of an application in the prescribed form, and must 
attach thereto documentary evidence, with an indication of 
the use to which the goods are to be put, and their weight or 
measurement. 

When the goods to be imported are destined to be stored 
in a shop for sale or to be delivered to the public, either in 
the rough state or after having been worked or manufactured, 
the merchants or manufacturers must snbinit the application 
to the Ministry of Commerce, 66 rue de Bellechasse, Paris. 

The authority concerned is to transmit four copies of the 
application, with its opinion thereon, to the secretariat of the 
“Commission des Bois et Metaux.’ 14. me de Ja Tréincille, 
- Paris. 


et -—— 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED), 
Compiled expressly for this journal by Messrs. W. P. Tuompson & Co., 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 
P} i A 

6,812. “ Swivelling trolley pulleys of overhead electrically-propelled 
vehicles.” A. Woop. May 14th. l l 
6,823. *" Synchronised mechanism under electrical control.” P. J. R. 
@xampton. May 14th 

6,835. " X-ray couch permitting of wet surgery and radioscopy.” A. E, 
Dran. May 14th. 


6,870. ‘‘ Couplings or connections for electric cables of railway vehicles, 


&c.” J. Stone & Co. anp M. Warton. May 14th. 
6,871. “ Brush and terminal contact mechanism of dynamo-electric 
machines.” A. H. Darker ann J. Stone & Co. May 14th. l 


6,889. ' Method of installing and disposition of electrical equipment for 
motor vehicles.” T. L. D '`OrvILLE REEPMAKER. May 14th. 


6,849. “Process of electric spot-welding.” R. H. e Horrar & T. E. 
Murray. May 14th, (U.S.A., June 28th, 1916.) 

6,926. ' Signs, telegraphs, &c., electrical advertising devices.” H. K. 
Harris. May 15th. 

6,927. ‘Attachment for magnets. C. O. Bastian. May 15th. 

6,932. ‘Electric motor control systems,” Britist THomson-Houston Co. 
(General Electric Co., U.S.A.). May loth. 

6,936. ‘Loading coils for telephone circuits.” G. E. Batrsto, BRITISK 


INSULATED & HeLssy Cases, Lyp., ano H. H. Harrison. May 15th. 

6,952. “ Electrical connections for utilising voltage curve in metal-vapour 
rectifiers fed with polyphase current." Akt. Ges. Brown, Boverie et Cie. 
May 15th. (Germany, May 18th, 1916.) 

6.993. “ Means for sealing openings in roof and walls of electric furnace 
through which clectrodes are introduced.” H. Etcne.ys & H. A. GREAVES. 
May 16th. - 

. 7,001. “ Electric resistance elements.” BRITISH WESTINGHOUSE ELECTRIC 
anp ManuractTURING Co. May 16th. (U.S.A., June 8th, 1916.) . 

7,004. ‘ Electric lampholders."’ Casie Accessories Co. & F. H. Reeves. 
May 16th. i 

7,009. “ Electric switches.” 
May 16th. 

7,016. * Electromagnetic apparatus for controlling discharged torpedoes.” 
A. Watkins. May 16th. 


Fyre, WiLson & Co. anp F. C. STOCKEL. 


7,034. |“ Magneto ignition apparatus for internal-combustion engines ™ 
AKT. Ges. Bkown, Boveri sr Cie. May 16th. (Germany, May lth. 1916.) 

7,058. *“ Electric switchboards and manufacture thereof.” W. N. Risa- 
ROSE. May 17th. 

7,080. “ Electrical measurement of sound.” M. Waker. May 17h, 

7,092. ‘Electric fuses.” E. G. Niciuorrs. May 17th. 

7,093. “ Automatic selectors for telephone systems. Siemens & Haske 
AKT. Ges. May 17th. (Germany, May 4th, 1916.) 

7,118. *‘ Sparking plugs. A. Harms & J. A. Turner. May 17th. 

7,122. *“ Radiosignalling systems.” L. pe Forest & C. V. Locwooo. May 
17th. (V.S.A. May 23rd, 1916.) 


7,137. ‘Telephone receivers.” A. Marr. May 18th. 

7.141. “ Eletric batteries of flashlights.” H. Breser. May 18th. 

7,150. ‘ Wireless telegraph aerials." S. Hau. May 18th. 
a “ Electric motor controllers." P. S. Brook & J. A. Hixst. Mis 
sth. 

7,185. “ Electric condensers.” Dtpiter ELectRicaL Synpicate. May fik. 
(U.S.A., May 2nd, 1916.) 

7,191. “ Apparatus for control of dynamo-electric machines.” W. Brook. 
May 18th. : 

7,200, *“ Microphones.” S. G. Brown. May 18th. 

7,206. “ Ionic relays, amplifiers or detectors.” S. G. Brows, May 16th. 
7,254. © Telephone, &c., receivers... S. G. Brown. May 19th. 


7,262. “ Ignition devices for internal-combustion engines.” G. ROfscu axe 
C. Tasot, Lip. May 19tb. 

7,269. “Sparking plugs for internal-combustion engines." |MPÉRIAL Trus: 
FOK THE ENCOURAGEMENT OF SCIENTIFIC anD lapusiriaL Research & J. D. 
MorcaN. May 19th, x 


7.270. “ Electrice contact-making devices. R. W. Paur. May 19:5, 


PUBLISHED SPECIFICATIONS. 


1916. 


“The numbers in parenthesis are those under which the specification wil! be 
printed and abridged and all subsequent proceedings will be taken, 


914. AvTowatic Fire ALARMS. J. Jones. January 20th, 1916.  (105,578.) 

6.428. Process FoR Pcrwyine Liovins. Elektro-Osmose Akt. Ges. (Graf. 
Schwerin Ges.). June 10th, 1915. (100,638.) 

6.408, METOD oF AND APPARATUS POR STERILISING WATER AND OTHER Por- 
anie Ligrips. W. J. Mellersh-Jackson (C. F. Burgess Laboratories). Mer 
4th, 1916. (105,641.) 

9.243. Licutnovse asp Beacos Lints. W. F. A. Richey, W. A. Jebou't 


and H. J. S. Stobart. June 30th, 1916. (105,678.) 


12.609, WikeLess ContRoL Systems. M. Tocchio. September 61h, 1916. 
(105,702.) 
6,104. METHOD OF AUTOMATICALIY TAKING UP SHRINKAGE OF COILS of Euc- 


TRIC TRANSFORMERS AND OTHER Execrric Apraratus. J. Hall & J. R. Kirk. 
April 28th, 1916.  (105,800.) 

6.745. Evectrica. Rapiators. J. S. A. Primrose. 
nate application, 6,746/16.) (105,809. ) 


May llth, 1916. (Cog- 


7.694. Evectxican Switcues. H. W. Cox & J. H. Thorne. May 3st, 19le. 
(105 ,820.) ` 
8,509. Seconpary Exnrerkic BATTERIES OR AccumeLators. H. Deane z¢ 


Chloride Electrical Storage Co. Junc lth, 1916. (105,8285.) 


9,92]. INTERCOMMUNICATION TeLrrnose Systems. J. W. Dungey. July ikh. 
1916. (105,838. ) 

11.114. Bartery Ceis or Tanks. W. C. Fairweather (Lake Torpedo Best 
Co., USA). August 7th, 1916. (105,849.) 

16.453. Prorecrive Devices ror Evecrric Circuits, W. J. Mellersh-Jack- 
son (Baruch Elatrie Controller Corporation, U.S.A.). November lth, Tle. 
103.871.) : 

M 
e 4 PEN 
Electrolysis in Open Suppurating Wounds.— Charles 


Russ states that electrolysis can be applied to all suppuratiny 
areas provided these are such as to permit the superposition of a 
column of finid through which the current can flow. Many septic 
war wounds could be healed in this way without pain and without 
the irritation of antiseptic solutions. Given an open suppuratiny 
surface. an irregular wound. or a sinus discharging pus, the first 
step is to submerge the lesion in sodium chloride. solution, 1 or - 
per cent. This is done in the case of ulcers of the ley, for exampl> 
by placing over the ulcer a glass cylinder, which is made fluid- 
tirht to the healthy skin by plasticene. A carbon or platinum 
foil electrode is just submerged in the sodium chloride contained 
in this cylinder, and under the limb is placed a large saline-soake! 
pad. The pad is made the negative electrode and the disk over 
the ulcer the positive, and a constant current of a few milliamperes 
is passed. Thereupon the chlorine atoms become linked to the 
hacteria in the granulations, and in moving to the positive 
electrode they carry the organisms out of the ulcer. There is alse 
a strony germicidal effect proceeding within the contents of the 
lass cylinder, and. further. an increased blood flow is induced in 
the part. The aim of the electrolysis is to provide a liquid 
hirhway (NaCl) for the bacterial emigration from the wound. The 
author adds that, while the chlorine atoms are carrying the 
organisms and pus cells out of the blood, sodium atoms, of cours. 
are entering the tissues, and care must be taken that the amount 0! 
sodium is not excessive, or the alkalinity set up will be painful. 
and there may be a retardation of healing due to the toxio effect 
of sodium upon the cell protoplasm. The ideal to be aimed at is to 
keep the reaction at the body surface neutral or only slightly 
alkaline. Certain organic acids of rather low conductivity if 
mixed with sodium chloride are comparatively little decomposed. 
and if only a small current flows, the acid (as such) is free u 
neutralise the alkalinity of the sodium atoms as they arrive at the 
cathode. The author concludes that the clinjcal results so far 
obtained justify a much more extended use of electrolysis.— Britt 


‘Medical Journal, 
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No. 2,063: 


RECRUITING AND EXPERIENCE. 


Wuen the House of Commons was about to adjourn 
for the Whitsun recess, the Prime Minister an- 
nounced the intention of the Government to set up 
‘seven Commissions to inquire into the causes of 
Labour unrest. We trust that that important in- 
\quiry is now in progress, for upon the result of its 
investigations very much may depend. But it would 
be unwise were silence to be preserved respecting 
another form of unrest which, while it does not 
demonstrate or parade itself in the same ways, is 
undoubtedly very prevalent in not unimportant 
quarters. This particular unrest would probably be 
better described as uncertainty and the spirit of un- 
settlement that it entails. 

It is, of course, recognised that in times when 
hardly anything or anybody can fairly expect to 
escape the moulding influence or chiselling of 
tragedy and sacrifice, and when there are ever- 
changing factors emerging, there can be no rigid 
or continuous policy in respect of detail. There - 
may even ‘arise emergencies when. large policies may 
have to undergo revision so long as vital principles 
are not endangered. To millions of us there are 
many matters connected with the war which are, 
and probably will long remain, obscure; it must be 
so, because the people as a whole cannot be told 
without the enemy knowing too. But it is excus- 
able if the people are tempted to wonder, when cer- | 
tain courses of action are adopted, the reasons for 
which they are unable to fathom, whether the 
authorities themselves are not in doubt. Among 
the certain and very gratifying matters of recent 
date we find the intervention of America with vast 
resources of material and ships, and, sooner or later, 
with millions of young fighting men; also the lessen- 
ing of the submarine peril. We have also been 
given to understand that there are millions of men 
of military age in various industries in the United 
Kingdom from which we are able to draw our re- 
‘quired fighting forces as the work of substitution 
A member of Parliament, in a recent 
letter to the Times, put at six figures the number 
of young colliery workers who were available for 
release—many of them eager for service, ‘while the 
older men and the people of their localities desired 
them to take their rightful place. The National 
Service movement called clamorously for men to 
volunteer for industrial service of many kinds. Two 
or three hundred thousand applied, some thousands 
were found positions, and now little is being: heard 
of the matter save by means of poster or hoarding. 

A month ago an invitation was issued by the War 
Office calling for men above the recognised and 
Parliamentary military age to volunteer for various 
classes of service. This proposition, however, has 
not yet matured. Whether the announcement was 
premature or ill-considered, or whether something 
developed of which the country was in ignorance 
rendering that particular step undesirable, we, of 
course, cannot know, but all these things working 
together have been responsible for that kind of un- 
rest or uncertainty that we find to be so prevalent 
among the older men who have been for several 
years, and are now, bearing the stress and strain of 
commercial and industrial life. The latest phase of 
the matter is the decision of the Army Council to 
shave pink fornys prepared of all registered men who 
are between the aves of 41yand 49. As usual, the 
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newspapers have their different versions of what 
this move means. Some seem to consider it 
as the prelude to the introduction of compulsory 
military service; others suggest that particulars 


as to the occupations of the men in ques- 
tion are required, which may indicate some 
form of industrial service as being intended, 


but without any indication of enlistment in the near 
future. The latter view is more intelligible to the 
layman than is the former, for he wants to know 
what progress is being made with the efforts to 
release the younger men from industrial pursuits, 
and to what extent American fighting men may be 
counted upon at an early date. We naturally see 
that it is one of the weapons of war to mystify the 


enemy, confusing him as to our immediate strength, ' 


and as to our reserves and their source. Yet we 
have to remember how unsettling is the effect of 
the present uncertainty upon commerce, finance, 
and many branches of industry. 

The average man perceives the strongest pos- 
sible reasons against raising the military age a 
-single year until the younger men who are engaged 
in work in which substitution is possible have had 
the opportunity of using that physical strength and 
adaptability in which they are naturally the superiors 
of their elders. 
in the uncertain situation is its effect upon the 
numerous businesses which are already bearing 
voluntarily liabilities or obligations in respect of 
those who on leaving their employment temporarily 
to take up active service had their salaries in part 
maintained. Firms who carry this voluntary burden, 
and pay all the necessary war taxes, find themselves 
faced with the possibility of their older and higher 
salaried men, and their principals, too, being called 
to the Colours, and there is a limit to their ability 
to supplement Army pay. Furthermore, they have 
rearranged their businesses in keeping with chang- 
ing events, advertising for and engaging men above 
the military age. These men have just got into the 
running, and they, too, become liable at the same 
time as the managers and others who, by long ex- 
perience and service, have been maintaining the 
businesses which have enabled the fighting men’s 
allowances to be paid. As the Times pointed out 
recently, for every head of an important business 
between the ages of 30 and 40 there may well be a 
hundred between the ages of 40 and 50. We believe 
that if the leaders of industry were consulted on 
this point by the Army Council, or by the War 
Cabinet, whichever is responsible in such a case, 
they would be able to give very striking evidence 
in support of that statement. We have to win the 
war. That is the prime consideration of all of us, 
but shall we not be more likely to wage it more 
effectively if-we minimise as much as possible any 
further interference with industry and trade? The 
Minister of Munitions has desired to introduce dilu- 
tion in private industry in order that such industry 
shall remain as far as possible efficiently intact in 
readiness for our returning forces. But we cannot 
take the heads, the managers, the men of experi- 
ence in such connections, those who, too, maintain 
businesses, earn profits, and pay allowances and 


heavy taxes, without seriously hampering the indus- . 


trial machine. We greatly admire the valuable ser: 
vice that women are rendering in clerical work and 
in mechanical operations in engineering and other 
industry, but you cannot train women or fresh older 
men to take the place of such men as we have 
indicated. | 

Sir Wm. Robertson has said that we are making 
a 75 per cent. effort at home supporting the 25 per 
cent. effort of the Naval and Military Forces. Both 
he and the Prime Minister, too, have expressed their 
convictions concerning the Press as an essential part 
of the nation’s fighting organisation, an admission, 
we believe, that there must be certain important dis- 


Not the least disturbing element ` 


criminations exercised unless the efficiency of the 


_per cent. home effort is to be seriously impaired. | 


the Newspaper World.recently we read a full | 
informed article in which it was shown that if t 
Tribunal rules of the past year are to be applied ifi 
connection with any possible compulsion in the ca 
of men of 41 to 50, it will be impossible to publis 
hundreds of weekly newspapers, and many of the 
are essential for the purposes of those engaged i 
munition-making industries and for maintainin 
trade connections in readiness for after the wa 
The Stock Exchange, too, has been much perturb 
by the prospect which threatens to take the old 
men who are maintaining that institution. It is ev 
said that if these men “go” the Stock Exchang 
must practically close. We cite these two tvpes 
cases as forceful examples of many others i 
general industry proving the need for the most care 
ful discrimination unless we are going to wod 
little short of financial and industrial disaster. 

Let us quote one more: The chairman of t 
Kalgoorlie Electric Power & Lighting Corporation 
Ltd., recently spoke as follows concerning the fee 
ing of the company’s tramway manager that he 
must respond to the call for volunteers : — 

Sir Wm. Robertson agreed the other day with a statea 
that the Military and Naval Forces are doing 25 per cent. d 
the work required to keep the war and the Empire geng 
successfully, and that 75 per cent. of it is being done by the 
rest of the population. Assuming this to be correct. it u 
clear that the men . who are in charge of important civilian 
work necessary to hold the industries of the Empire together 
and produce some of the sinews of war are already doing the 
best they can do for their country, and should stick to thei 
work. Fron this aspect, selective compulsory service seem 
to be’ better for the country than the voluntary enlistment «'/ 
men experienced in business and technical affairs who ax 
already more effectively employed. 

We have, perhaps, touched upon a subject which! 
is a little removed from our ordinary concerns, buti 
we do so because we consider it desirable that the? 
present uncertainty should be removed, that the’ 
trade and industry, commerce and finance, of the 
country should be protected, and that all possible 
measures should be taken to insist upon the young 
men taking their rightful place. To secure the last 
of these ends cannot give rise to further discontent 
in Labour circles, for the raising of the age may 
often mean that the older men will be called to fight 
the while the younger men—perhaps even their own 
able-bodied sons—are allowed to stay at home. 


WE remember reading some- 


Galblith where, long ago, the story tod 
on Tour. by a-journalist of a  paragra‘a 


which he had perpetrated, ard 
which, reproduced in succession by one journal 
after another, had circulated through the Press 0: 
the entire English-speaking world. During recent 
months we have witnessed a similar sequence ©! 
adventures in connection with the insulating mate- 
rial known as “‘ Galalith,’? a German product mace 
from milk, which we introduced to our readers 1t 
1912. A paragraph describing galalith, as though 
it were a novelty, recently went the round of the 
English and American technical Press, and has jus! 
cropped up once more in the Electrical World. 
which quotes it from the Electrician. We hav? 
watched its progress with increasing interest, wor 
dering the while whether some exceptionally ab!e 
advertising agency were at work, or whether the 
editorial staffs of our many contemporaries were 
troubled with short memories. Owing to its ber 
man origin, galalith, we believe, cannot now he 
obtained in this country, but we may remind ot: 
readers that in April, 1915, we drew their attentic” 
to a British substitute (then known as “‘ Kasenoit. 
but now called ‘‘ Erinoid ’’), also made from milk 
and designed expressly to take the place of galal”. 
We cannot but regret that the latter has, somehow. 
achievedi'soceffective an)advertisement. 
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DEVELOPMENT OF THE 
* REDDITCH ELECTRICITY UNDERTAKING. 


We recently referred in our “ Notes ” to the remodelling of 
the electricity supply. arrangement of the Redditch Urban 
District Council, with a view to meeting the growing 
demand for cheap power in the area. 


PARSONS TURBINE PLANT. REDDITCH ELECTRICITY Works. 


The original 
undertaking was in- 
augurated in 1899, 
and provided a. 
ale phase 70-cycle 
supply at 2,200 volts 
to numerous under- 
ground transformer 
sub-stations from 
which L.T. consumers 
were supplied. 

By March. 1911, 
the demand for 
chergy for power 
purposes had out- 
stripped all others, 
the undertaking sell- 
ing over 600,000 
units for such pur- 
poses, as against 
173,000 units for 
private lighting ; the 
need for radical 
alterations was such 
that in 1914 Messre. 

_ Handcock & Dykes 
were instructed to 
consider and report 
on the whole matter, 
and they ultimately 
recommended the 7 | $ 
adoption of the 
three-phase system of 
supply, with modern turbine plant, and re-arrangement of 
the underground mains. 

This work has now been completed, and the new plant was 
brought into use in September last. This consists of two 


1,000-KW. Parsons turbo-alternators, each capable of carry- 
ing 1,500 Kw. under overload conditions, which operate.on 
steam at 150 lb. pressure with 150° F. superheat. These 


sets have a speed of 3,000 R.P.M., and generate three-phase 
50-cycle energy at 2,200 volts between phases and neutral, 

which is earthed, so that any of the original 2,200-volt 
single-phase feeders can be connected between any phase 
wire and neutral. 


All future extensions will be made on 
the three-phase sys- 
tem, except for very 
small motors, and it 
is anticipated that 
the majority of. the 
existing power con- 
sumers will desire to 
substitute the more 
efficient and cheaper 


three-phase motors 
for their existing 
plant. 


Meantime, in order 
to give flexibility to 
the system, two 
motor alternators 
of 150 Kw. and 
300 KW., respectively, 
have been installed 
to supply single- 
phase ‘70-cycle energy 
from the three-phase 
plant, or three-phase 
energy from the 
single-phase plant. 
A new three-phase 
switchboard bas been 
supplied by Messrs. 
Bertram Thomas, 
consisting of l4 
operating panels with 
H.T. gear in stone 
cubicles behind ; 


f E.C.C. MOTOR-ALTERNATORS AT REDDITCH ELECTRICITY WORKS. 


a Brown-Boveri automatic pressure regulator has been 
provided. 

To meet the needs of the condensing plant, a new tower 
capable of dealing with 174,000 gallons) of-water an hour 
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has been supplied by the Film Cooling Towers Co. ; the 
old cooling tower will be removed to make room for boiler- 
house extensions. 

Meanwhile, a new 13.000 Th. Babcock & Wilcox boiler 
has been fixed in a temporary structure at the end of 
the new portion of the engine house ; this is complete with 
superheater, pumps, &e., and has an independent steel stack 
and induced-dranght plant. In connection with the dis- 
tribution, the numerous original underground transformer 
sub-stations have been replaced by five main sub-stations 
im brick buildings, containing Ferranti oil-cooled trans- 
‘formers, with B.T.H. truck-type H.T. and British Insu- 
lated L.T. switchgear; one of the sub-stations is at the 
generating station, and of the others two are adjacent to 
factories. 

Glover three-phase, four-core H.T. and L.T. cables have 
heen laid thronghout the principal parts of the district ; 
these are of the diatrine paper-insulated, lead-covered, 
steel-armoured type. laid direct in the ground, the work 
having been carried out by Mr. R. N. Mayne, the Council's 
electrical engineer, with direct labour, All joints and ser- 
vice boxes have plumbed lead joints enclosed in iron boxes 
fitted with armour grips. : 

At the time that Messrs. Handcock and Dykes submitted 
their report the output for the previous year had been 
1,323,876 units, and it is anticipated that with the new 
plant the output should shortly reach 3,000,000 units, and 
that under the new conditions a substantial reduction in 
the cost of production will be made. 


SOME NOTES ON THE MEASUREMENT 
OF THE INSULATION RESISTANCE OF A 
LIVE THREE-WIRE NETWORK. 


By G. W. STUBBINGS. 


THE subject of measuring the insulation resistance of live 
three-wire networks has from time to time received con- 
siderable attention, and various tests for this purpose have 
been proposed. It is, however, probable that at least in 
the majority of the smaller central stations these tests are 
not used, owing to the supposed difficulty or inconvenience 
in making them. In such stations reliance is placed on 
the readings of the recording ammeter in the earth con- 
nection, it frequently being considered that, provided this 
instrument indicates a reasonably small leakage current, all 
is well with the network. 
to be deplored, for not only is this conclusion entirely fal- 
lacious, but proper testing of the network is quite a simple 
matter, and such tests, “periodic: illy taken, form a most 
valuable guide as to the conditions of the mains. 

A few words may be said regarding the readings of the 
centre zero ammeter in the earth connection. Such readings 
are purely differential, and, of course, do not enable the 
insulation resistance of the network to be determined. They 
are, however, very useful, if, as is customary, the instru- 
ment is of the recording type. Small faults can frequently 
be located by an intelligent inspection of the ammeter chart, 
if such faults are on consumers’ installations. The time 
- that a fault comes on and goes off will sometimes give a 
useful indication of the class of premises where the fault is 
to be found. The writer recollects a case of a partial carth 
being discovered in this way by the recording ammeter 
indicating a dinner hour that was fixed at a different time 
from elsewhere. Faults on street lighting circuits can 
often be traced in the same way. It has been frequently 
stated that a neutral fault will effectively shunt the earth 
ammeter, and will cause it permanently to read zero. It 


should be borne in mind that this is only true when there | 


is an appreciable resistance in the earth connection. When, 
as is frequently the case, the earthing resistance is short- 
circuited by a fuse or circuit-breaker, the fault will act as a 
neutral feeding point, and considgrable currents may circu- 
late from the neutral bus-bar through the recording 
ammeter to the neutral fault. This is the more likely if 

he neutral fault be on a small distributor remote from a 


This state of affairs is greatly. 


feeding point, where tlie potential of the distributor may be 
considerably different from that of the neutral bus-bar, 
The writer has experienced such a case when the circuit- 
breaker in the earth connection, which was set at 25 
amperes, was repeatedly opened, owing to a dead earth on 
the neutral of a large consumer's installation. Such occur- 
rences can, of course, be instantly differentiated from faults 
on an outer by the fact that when the circuit-breaker is 
opened the potential of the neutral remains at that of earth. 
and the ammeter reads zero, 

The tests that have been proposed for the determination 
of the insulation resistance of a live network mostly depend 
upon the alteration of the potential of the neutral by the 
creation, or the removal, of an artificial fault. The most 
valuable of these tests is that described by Dr. Alexander 
Russell, in which the potential of the neutral ‘above or 
below earth is determined before and after breaking the 
earth connection, If ¿į be the current through the earthing 

resistance, and 7 and 7, be the potential difference of the 
neutral and earth before and after breaking the earth con- 
nection respectively, then R, the insulation resistance of the 
network, is given by the formula R = (7, — r)i. This can be 
rewritten R = z',/i — r, where r is the value of the earthing 
resistance. By the use of an instrument with overlapping 
pointers, a device has been contrived that enables ¢,'1 to be 
read directly, so that by mental subtraction of v, which is, of 
course, known once for all, the insulation resistance can be 
determined without calculation, It would seem impossible 
to improve upon so simple a test. “Objections have been 
raised on account of the necessity of breaking the earth 
connection, Seeing that this connection need only be 
broken for a sufticient time to read a,, this objection dies 
not seem to be so very serious, especially as it is quite 
simple for the switch in the earth circuit to be held in bya 
spring, thus obviating any possibility of its being left in 
the off position. It “should also be remembered that there 
is no possible objection to breaking the earth connection 
unless this will cause the potential of the neutral to travel 
away from carth to a considerable amount. If, therefore, 
r is small, it is improbable that 7, will be so large as to te 
dangerous. This point does not scem to have been properly 
appreciated, . for a speaker before the Institution of 
Electrical Engineers, some years ago, dealing with this 
matter, objec ted to Russell’s test, on the ground of the 
undesirability of breaking the earth connection, and then 
went on to describe an additional test, in which the 
potential of the neutral was moved 200 volts from that of 
carth. There is, of course, the possibility of a dead earth 
occurring during the few seconds that the earth switeh is 
out, when, if the neutral be sound, the potential of the 
other outer will rise to double the normal voltage from 
carth. This possibility is not great, certainly not great 
enough to vitiate the usefulness of this important test. 

As the insulation resistance of the network can be caleu- 
lated from observations of the results of any alteration of 
the value of an artificial fault, it is not difficult to devise 
other tests in which the opening of the switch in the earth 
circuit is not necessary. One such test is Raphael’s. In 
this test, it'will be remembered, the ammeter with the 
resistance in series is shunted with a resistance of exactly 
equal value. If d, and d, be the readings of the ammeter, 
or of any instrument giving deflections proportional to the 
current, before and after shunting, R the insulation resist- 
ance of the network is given by R = r (d, — d,).(2 4, — h). 
r being the value of the resistance and ammeter in series 
This test, besides other limitations, suffers from the dis- 
advantage of requiring an additional resistance. Another 
test was “suggested by Mr. Taylor in a paper read before the 
Institution of Electrical Engineers in.1903, in which the 
voltage difference between the neutral and earth i is brought 
to zero by an adjustable artificial fault on an outer main. 
when R is given by R =7/(7, — 1), ¢, being the current in 
the artificial outer fault, and 7 and i havi ing the same values 
us before; this test, like Raphael's, requires additional 
apparatus, in this case in the shape of an adjustable resist- 
ance of some size, the provision of which might involve 
some expense. 

A simple test, which tò the writer’s knowledge has not 
been before suggested, can; be jemployed when a moderate 
resistance is normally short-cireuited by a fuse or circuit- 
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breaker. In this test the current in the earth connection 
is. observed with the resistance short-circuited, and, again, 
with the circuit-breaker or fuse opened. Calling these 
currents 4, and i respectively, and the potential of the 
neutral with the circuit-breaker open v, the insulation 
resistance of the network is given by R = r/(i; — D. The 


arrangement is shown in the diagram, fig. 1, and the proof 


is simple. ~ 

Let the voltage between the outers and neutral he £, and 
the fault conductivities of the positive, negutive, and neutral 
mains be respectively c Ca and cy; we have, the circuit- 
breaker being closed, | 

E= eE Sie 
With the circuit-breaker open we have :— 
n G o A a T aa E A o a A a 

Subtracting the second cf these equations from the first, 
ele +e, +) =i, — i = v e, C being the combined 
conductivity of the three mains. We therefore obtain— 

R= ej(i, D. 

This test is almost as simple as Russell's, but is not open 
to the objection which applies to this latter test. If con- 
ditions be sach that the reading of the earth ammeter is 
very small with the circuit-breaker closed, an artificial 
fault of known resistance can be put, on one of the outers to 
increase this reading. The insulation resistance, as calcu- 
lated, wil], of course, include this resistance, and must, 
therefore, be corrected accordingly. 

The combined insulation resistance of the network, as 
found by any of these tests, is of limited value by reason 
of the fact that the separate insulations of the three 
mains are still unknown. The problem of obtaining 
these separate values is one of considerably greater 
difficulty than that of finding the combined value. It 
is obvious that it is impossible to solve the prohlem by the 
use of artificial faults, and consequently other means must 
be found. Of the three insulation resistances it is, perhaps, 
most desirable to know that of the neutral, as a serious 
diminution in the insulation resistance of either of the 
outers is usually indicated by the recording ammeter in the 
earth connection, simultaneous faults on the two outers 
being of rare occurrence.. An approximate method of 
obtaining the insulation resistance of the neutral can easily 
be contrived on the assumption that the insulation resist- 


e+ 
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ances of the outers are so high that the positive and negative 
leaks are negligible. 


onter, it is possible by measuring the current in the leak 


‘and the current returning through the earthing resistance 


to obtain the current returning through the neutral faults. 
The arrangement is shown in the diagram, fig. 2. 

If i, be the current in the leak, ¢ that in the resistance, 
and v the potential of the neutral, we have ¢, — ¿as the 
current in the nentral leaks. The insulation resistance of 
the nentral is accordingly rọ = v(i, — 7). As before 
stated, this result -is only accurate if the insulation resist- 
ances of the outers are very high compared with that of the 
neutral. If, therefore, this method gives a satisfactory 
value of the neutral insulation, the actual insulation resist- 
ance will be slightly higher. 

In order to obtain accurate values of the separate insula- 
tion resistances of the three mains, it is necessary to introduce 
another alteration to the existing conditions, and it has been 


‘Suggested by Dr. Gisbert Kapp and Dr. Dennis Coales, in a 


By causing the potential of the. 
‘neutral to travel away from earth by an artificial leak on an 


communication published in the Journal of the Institution 
of Electrical Engineers in 1909, that this can be done by 
altering the voltage across each side of the system. The 
method depends upon raising, first, the voltage on the 
positive side, and then the voltage on the negative side, the 
voltage across the outers meanwhile being maintained 
constant. The alteration in the potential of the nentral 
from earth with a moderately high resistance in the earth 
circuit is obtained, and from the observed data the insula- 
tion resistances of the three mains can be calculated. The 
method can be readily adapted so that it is not necessary to 
open the circuit-breaker in the earth connection, if means 
are employed for determining with fair accuracy the 
alteration in the current in the earth connection. If 
the normal voltage across each side of the system be E, and 


‘this be increased on the positive side hy an amount e, 


which will, of course, not be sufficient to exceed the 
deviations in voltage allowed by authority, the voltage on 
the negative will be diminished by a similar amount. 
These voltages will now be respectively (& + ¢) and (EK — e). 
Let the current in the earth connection, the short-cireniting 
circuit-breaker being in, be 7, The positive voltage is 
now diminished, and the negative raised, to assume values 
of (E — e) and ( + e) respectively, when the current in 
the earth connection will be 7, These conditions can be 
represented by the following ‘equations, Cy Cy Cg having 
the same values as before :— 

( (E+ ¢) —r, (EB — e) = th. 

( (BE — 6) —G (E+ 4 =i, 

Subtracting 2e(¢, +6) =) iy 

Cb = (i, — 1,)/2 e, and c= C (1, — h) 2e, c being 
the combined conductivities of the three mains as found by 
Russell's or some other test. 

If conditions are such that the current in the earth con- 
nection is very small, an artificial leak can be introduced to 
give good readings, and if this same leak be used to 
determine R or C its value need not be known, as it will be 
included in the value of ¢& + r, as found in the second test, . 
and also in the value of €, and its effect will therefore be 
eliminated. This test will, of course, fail if the fault on 
the neutral is so great as to cause currents to circulate 
between it and the neutral bus-bar ; but as has heen before 
pointed out, this state of affairs can be detected at once by 
opening the circuit-breaker- in the earth connection, when 
the potential of the neutral will not alter ; this being the 
case, a bad neutral fault will be indicated, and quantitative 
measurements will be quite superfluous. The test may 
otherwise be of some value, as it is not difficult to carry 
out, the alterations to the voltage gcross the outers being 
easily made by the switchboard attendant. 

It has been suggested to measure the insulation resistance 
of the neutral by drawing away its potential from earth by 
an artificial fault, and by observing the increase in the 
currents in the neutral feeders. This method is of doubtful 
use unless the insulation of the neutral be very low ; as, in 
ordet to get observable alterations on the neutral feeder 
ammeters, it will be necessary to subject the neutral to an - 
undesirable potential from earth, and thus reproduce, in a 
worse form, the disadvantage of Russell’s test. If the 
neutral insulation be very low the test suggested earlier in 
this article will be of greater service. The method of 
observing the alterations in the current in neutral feeders 
is invaluable in locating a neutral fault, as, in these circum- 
stances, a considerable ‘artificial leak will not greatly alter 


_ the potential of the neutral, and considerable currents can 


he caused to flow through the fault. By testing and trans- 
ferring, a neutral fault can by this means be localised to as 
small a section as may be desired. 

It is hoped that the above notes will assist to dispel 
the popular idea that insulation tests on a live network are 
complicated or difficult. By the use of an instrument with 
overlapping pointers mounted on a panel with suitable 
switchgear, Russell’s test becomes one of the extremest sim- 
plicity, and can he performed periodically by so compara- 
tively unskilled a person as a switchboard attendant. ~ If 


the breaking of the earth connection be considered unde- 


sirable, Raphael’s test, or the one suggested by the writer, 
can be employed, thejilatterorequiring no oa apparatus 
. D 
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and a very simple calculation. It is, of course, impossible 
to anticipate or prevent all faults by periodical testing, as 
it is well known to mains engineers that a distributor sec- 
tion that tests approximately perfect to-day may go down 
to-morrow, while another section may show a low test and 
last for years. Nevertheless, apart from mechanical 
‘damage and accidental causes, such as the flooding of a 
disconnecting box, faults, as a rule, take some time to 
develop ; and it therefore follows that an incipient fault 
should be indicated by a lowering ‘of the insulation resist- 
ance of the network. These remarks apply especially to 
the neutral of the system, for as in this case the conductor 
is but rarely very much removed from earth potential, an 
incipient fault will take longer to develop, but will possibly 


break down instantly if subjected to full voltage by a dead | 


earth on an outer. It is therefore desirable frequently to 
check the insulation of the neutral, to avert the possibility 
of a dead earth causing a shut-down. The neutral test 
described by Dr. Kapp and Dr. Coales, already referred to, 


or the adaptation of this test suggested by the writer, may: 


be of use in this connection. : 
In conclusion, it may be of interest to refer to a remark 
made by Dr. Sumpner, speaking before the Institution of 
Electrical Engineers, in 1904, on the subject of network 
testing. It was pointed out that Russell’s test depends 
upon a simple principle stated by a French scientist over 
30 years ago. This principle may be stated as follows: 


If in any complicated system of resistances and £.M.F.’s two , 


points are joined by an adjustable resistance, hy observing 
simultaneous values of the current in this resistance, and 
the voltage across it, the resistance of the system between 
the two points in question can, by Ohm’s law, be calculated 
hy dividing the alteration in voltage by the alteration in 
the current. This most interesting point does not seem to 
have received the attention that it deserves. The formulas 
for Russell's and Raphael’s tests can be immediately deduced 
from it. In each case ¢ and e, j and v,, being simultancons 
values of the current in the earth connection and the 
potential of the neutral respectively, the insulation resist- 
-ance R will be given by R = (7, — Wi — i). 

In Russell's test—7, = O and kk = (e — oji. 

In Raphael’s test—v, = K rd, and e =K rd, 

“gx 2xr d,, and =K, 
R =r (h — D 4, — h). 

In the test suggested 
v(i — i). l ) 

These results are so simple, compared with the rather 
cumbersome algebraical expressions usually employed to 
establish the formulas, as to be worthy of notice. 


by the writer—r = 0, R = 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Headers are invited to submit particulars of new or improved 
devices and apparatus, which will he published if considered of 
sufficient interest. 


Earth Detector for Transmission Lines. 


In order that operators may bs warned of any grounds on the 
1,200 miles of 2,200-volt lines of the Southern California Edison Co. 
a3 soon as they develop, Mr. G. E. ARMSTRONG has devised an 
earth detector, which is more sensitive than the static type, and in 
addition gives an audible as well as a visible signal. The outfit 
includes three Y-connected 2,200/122-volt’ transformers, across the 
secondaries of which are connected carbon lamps, arranged 
symmetrically inside a cylindrical case with a ground-glass front, 
and separated by partitions. Between the primary. neutral, and 


earth is connected a high-resistance telegraph relay, with an alarm - 


bell. 

When a “ground” occurs on any one of the lines the potential 
across the transformer connected to that phase will be reduced and 
the potential of the remaining transformers slightly increased. 
Coincidently, current will flow from the neutral to ground. and 
the lamp which is connectel across the grounded phase will be 
dimmed or extinguished, depending on the resistance of the ground, 
and the other lamps will increase in intensity. At the same time 
the oarrent flowing from neutral to ground through the telegraph 
relay will ring the alarm bell. The relay is so connected, however. 
that its coils are automatically short-circuited directly after 
transmitbing ths signal, to protect them against excessive voltages 
which might occur. 


With this equipment " grounds `“ having as high a resistance as 
500,000 ohms can he detected visually by comparing the lamp 
intensities. Much higher resistance grounds than can be indicated 
by the lainps can be detected audibly by the alarm bell operating. 
Extremely poor grounds, such as a wire lying on dry and painted 
c>ment inside a station, have even been detected by the device. 


“ Hightensite,"” a New Insulating Material. 


One of the conditions exerting a controlling influence in the 
electrical engineering industries, the existence of which was 
revealed to us by the war, was the fact that the manufacture of 
certain essential classes of insuluting materials was an almost 
absolute monopoly in German hands. We refer capecially to 


Fic. 1.—"* HIGHTENSITE © DISTRIBUTOR. 


moulded compositions, of which “ Stabilit ° was the most impor- 
tant, as was exemplified in the legal proceedings recently reported 
in our pages. this being par ercellence the most suitable material 
for use in the manufacture of magnetos and similar apparatus 
requiring the highest insulation. Fortunately, in this connection. 
as in so many other industries, the skill! and ingenuity of British 
manufacturers have not been found wanting. Compelled to find 
substitutes for the formerly imported materials. they have com- 
pletely retrieved the situation. We have just received from the 
Park RoyvAL ENGINEERING WORKS, LTD., of Cumberland Avenue. 
London. N.W. 10, samples of their new “ Hightensite’’ insulating 


. n- a 


Fig. 2.—SMALL MOULDED PARTS OF * HIGHTENSITE.” 


material, which, it is claimed, is even better than “ Stabilit ` ; it } 
a hard substance. tougher than ebonite, taking a very clean-cut 
thread and susceptible of a high polish. As an insulator. 
Hightensite takes a place in the highest rank, and its dielectric 
strength. as determined by the National Physical Laboratory, 1s 
over 20,000 volts per millimetre ; it is also non-inflammable and 
non-hygroscopic, but is not suitable for use in contact with oil. 
owing to rubber being one of its constituents. 
Hightensite is made in the form of rods and sheets, but its chief 


` uses appear to lie in the direction of moulded parts, with or with- 


out metal fittings embedded in them. We have before us a 9-point 


.distributor for a rotary engine, and must express our admiration 


for the beauty of the fitting as a work of art, apart from its 
electrical and mechanical properties. We are informed that over 


(100,000 parts are now in hand for various Government orders. 


The accompanying illustrations show the distributor above 
mentioned, and a variety of small parta for magnetos and similar 


applications. 
Electrical Exhaust Fans. 


Messrs. S. G. Leaca & Co.. LTD., of. 26-30, Artillery Lane. EC.. 
recently issued a new exhaust fan list, LF 7, one of a series of 
eight fan lists. 

The fans are fitted with the ordinary box blade or the more 
efficient patented Beedle blade—the latter in the 2,3 and 4-way 
typəs. the 2-way being most efficient on free intake and discharge 
whilst the 3 and 4-way types are more suitable for working against 
resistance. - 

The fans are motor or belt-driven ; in the former case direct- 
current series motors of the totally-enclosed or semi-enclosed patterr 
are fitted. starters with automatic features being recommended for 
D.C. fans above 24 in. size, and if above 240 volts working pressure. 
and for all sizes’ for (higher pressures. 


_ 
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Induction type short-circuited rotor A.C. motors are also fitted, 
for single or polyphase working ; 12-in. to 18-in. diameter fans aan 
be made for use on 25 to 133-cycle supply ; fans from 24 in. to 
46 in. for 25 to 83-cycle supply, and larger sizes for any frequency 
from 25 to 60 cycles. ~ 

The smaller fans are grease lubricated. and in A.C. and larger 
size D.C. 'fans ring oilers are provide. All parts of the fan and 


Fic. 3.—TWo-way D.C. BEEDLE*BLADE FAN. 


- 


motor are interchangeable, so that replacements can be quickly 
and cheaply made. 

We illustrate in fig. 3a 2-way Beedle-blade fan with D.C. motor, 
and in fig. 4 a box-blade fan with A.c. motor. 

It may be'of some interest to quote from the tabulated data con- 
tained in the list, that a 2-way Beedle-blade D.C. fan, 24 in. size, at 
600 R.P.M., gives 4,800 cb. ft. per min. air discharge on 120 watts, 
while a 24-in. A.C. box-blade fan at 560 R.P.M. gives 3,500 cb. ft. per 


Fic. 4.—A.C. BOX-BLADE FAN. 


min. air discharge on 165 watts, the figures referring to free intake 
and discharge. 

A series of curves shows the more efficient results obtained with 
the Beedle-blade type of fan. but experience indicates the necessity 
of knowing the exact conditions of working in order to obtain the 
best results. 

Messrs. Leach & Co. specialise in fan work, and supply the usual 
accessories, such as regulating resistances, starters, louvre and 
butterfly shutters, &c. 


{ ? 
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’ CORRESPONDENCE. 


Lettera receired by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hace the writer's nnme and address in our possession. , 


Static Sub-stations. 


With regard to your contributor’s article on “Static Sub- 
stations,” an arbitrary comparison of the number of sub-stations in 
two areas of supply, without reference to pressure, system (two or 
three-wire), or the age of the undertaking, is, unfortunately, a 


counsel of perfection only having an academic interest for a great 
many districts. How many engineers, in charge of undertakings, 
considered in their day the dernier cri in electric supply, do not 
dream of the unattainable ideals indicated by your contributor ’ 
How many, in thinking of their systems. would not “ shatter them 
to bits and then remould them nearer to the heart's desire,” if the 
barrier of finance did not intervene? 
Mains Engineer. 
June Ind, 1917. 


Trade After the War. 


With reference to the article and correspondence on the above 
subject which has appeared in your paper lately, I send herewith a 
cutting from the Lyttelton Times of March 28th, which has some 
bearing on the subject, and may be of interest at the present time. 

Comment is hardly necessary, as the results of the proposal are 
obvious. The men on their return from America will naturally 
recommend the apparatus which they are used to, which will be 
American. If British goods are to have a big field here, some form 
of advertising and popularising British manufactures must be 
berun. 

The training of engineers in England in the manner offered by - 
the American Commercial Attaché to Australasia would seem to 
be an exceedingly practical scheme, which merits consideration. 


A.M.LE.E. 


New Zealand. 


From the Lytteltun Times, N.Z. 


„Before the Chamber of Manufactures, at Melbourne, a few days | 
ago. Prof. Kennedy, American Commercial Attaché to Australasia, 
delivered a very interesting lecture on thé advantages of modern 
methods in business and the possibility of closer co-operation 
between manufacturing Australia and her big brother, manu- 
facturing America. The lecturer explained the methods 
of training adopted by large companies in America, such as the 
Westinghouse Co. and the General Electric Co.. who specialised 
among their apprentices and themselves reared their own skilled 
mechanics, foremen, and high technical men. He stressed the | 
value of specialisation and factory organisation as aids to industrial 
success, and predicted an industrial renaissance in England after 
the war. On behalf of the American Bureau of Domestic 
and Foreign Manufactures, he was empowered to offer to train 
Australian apprentices in America, so that they could bring 
back to Australia the best and latest in the American industrial 
world. The chief qualification was that the applicants should be 
graduates of technical schools. Other desirable qualifications were 
quickness of observation, earnestness, grit, good health, democratic 
ability to get along with men, and ambition. The apprentice who 
did not possess these qualifications would be unlikely to complete. 
his course. A living wage of $50 to $75 (£10 to £15) a month 


- would be paid during apprenticeship. 


[In this connection, we may draw attention to the excellent 
scheme devised by Mr. Harper, city electrical engineer, Melbourne, 
which was described in our issue of April 20th, 1917.—Eps. 
Erec. REv.] — 


“ Business as Usual” ? 


I beg to enclose you an advertisement cut out of a paper, and as, 
at the present time, most of us who have in the past done any con- 
siderable amount of business are in the condition that almost 
the only thing we are looking forward to is to preserve business 
connections, it seems rather odd that anybody should be in a posi- 
tion actually to want trade in this manner ; it is more particularly 
pointed when I notice in the same issue that a firm at Huddersfield 
have a running advertisement for 20 wiremen for Government 
work. I am quite sure that most firms with the few men they 
have left have more than enough to do to keep their old customers 
running without wanting to take any new work on, and if this 
optimistic gentleman who advertises has such a superfluous staff, | 
think I could recommend the attention of the Tribunals or the 
Ministry of Munitions to him. It will be interesting to know 
where the new buildings are going up, unless these are Government 
factories. . 

Contractor. 

June 2nd, 1917. 

[copy. | 
LECTRICAL Installation Contractor requires cor- 
24 respondents in various towns to report upon likely 
business openings ; liberal remuneration. Manufacturers’ 
and Builders’ Agents, and others conversant with build- 
ing and electrical developments, communicate with H419, 
Evening Post, Leeds. 


National Insurance (Unemployment) Acts, 1911 to 1916. 
—Contributions are payable in respect of :— 

2,270 X.— Workmen employed in the gas department of a City 
Council, and engaged in drilling holes in gas lamp pillars, or in 
painting lamps in a workshop. 


and women, the skilled men left numbering only five. 


624 ~ 


WAR ITEMS. 


- 


`y 

Municipal Employés for Military Service.—The Glasgow 
T.C.'s Special Committee recommends that 94 employés in 
the service of the Glasgow electricity department, and 71 
additional employés, provided suitable substitutes are found 
for them, be released for service with the Colours. 

Exemption. Applications.—The Military appealed to the 
East Sussex bunal against exemption until August 9th 
granted to two electrical fittera (41 and 30, and passed for 
general service), and to July 9th allowed to the manager (33, 
B1), engaged with a Brighton firm of electrical engineers. 


. The men are engaged in much work at hospitals, and the 


firm pleaded a depleted staff, 25 of the staff of 35 benig boyë 
n the 


case of the fitter aged 30, the exemption was made final; in 


the other two cases the exemption was confirmed. l 
At Bexley, a review was made of conditional exemption 
held by R. Puffitt (35) and T. Grady (37), both in Class A, 
motormen on the U.D.C. tramways. The Military Repre- 
sentative said that such men were required for transport ser- 
vice. Mr. Harris said that the men carhe on the staff at a 
very critical time, when others went into the Army. The 
Tribunal respited the appeal until six other cases were gone 
into.. The Tribunal also dealt with the cases of A. R. Wil- 
liams (40, Bl), engineer and tram dept superintendent; A. 
H. Duly (29), stoker-driver; C. E. Higgs (41), engine fitter, 
&c.; and W. E. Wicks (21, C3)) mains assistant; all of 
whom had been de-badged. The case of Wicks, who is 


medically unfit, was adjourned until he is called up; in the 


other cases three months’ exemption was conceded. - 


_ shift engineer in August, 1915. 


. appealed against by the military, 


b 


At Oxford, the Electric Light Co. asked for three months’ 
exemption for W. C. Coates (27), shift stoker, but the appeal 
was refused. The company also appealed for F. R., Stevens 
(27), engine fitter, and H. J. Brooks (31), shift stoker, and 
the Military appealed against three months’ exemption 
granted to S. J. Wright (33), switchman. It was stated that 
the cases had been dealt with as between the dilution officer 
and the military representative, and the latter agreed to the 
cases being disinissed in view of exemption granted by a 
Government department. x 

At Winchester, the Military appealed against conditional 
exemption held by a shift engineer, aged 19, in Class A, on 
the staff at the Corporation electric light works. The manager, 
Mr. Ayton, said that of 26 men employed at the works, 17 
were of military age, one being unfit owing to his having a 
short leg. The man appealed against wus previously on the 
clerical staff, but he came originally with the idea of taking 
up electrical engineering, and he took over the work of a 
j An effort was being made to 
get a girl substitute. The works were kept running for %4 
hours in eight-hour shifts, and if he lost one of his shift 
engineers the others would have to work in two shifts of 12 
hours each. They had lost 17 men from the works, and their 
pees had been taken by men not of military age, boys, and 
girls. 
with one month’s grace. 

Before the Essex Tribunal, the military appealed against 
conditional exemption held by H. T. Baker (37, C1), who is 
engaged as an engineer at the Ilford tramway depôt. It was 
urged that it was very important that the trams should be 
kept running. because there were so many munition workers 
in the district. The appeal was disallowed, and the exemp- 
tion continued. 

_Folkestone Tribunal has, on a review, confirmed condi- 
tional exemption held by W. R. Varney (89), electrician at 


© the Electric Theatre 


~ Worcester Tribunal, has given exemption until September 


- 30th to W. Tetstall (21), electrician. He is the only man left 


in the business of Mr. ©. E. Abell, who is a lieutenant in the 


rmy. 

Mr. J. M? Joseph (26, C3). dealer in electrical fittings, of 
Levton, has been given exemption until the end of Sep- 
tember. as 

Mr. W. H. Meredith (35), electrical engineer, Lye, was 
he having been given 
thrée months’ exemption by the Local Tribunal on the ground 
that he is in a certified trade. The anpeal was allowed. 

At Denton. Manchester, a number of appeals by the Mili- 
tary Representative against exemption granted to tramway 
employés were heard. The Military Representative asked 
that men classified as A or B1 should have their certificates 
cancelled, but not to be called up until substitutes were pro- 
vided. and until Mr. Anderson, the manager of the Oldham. 
Ashton & Hyde Electric Tramways Co. was satisfied that the 
substitutes were acting satisfactorily. The Tramway Co. 
opposed the application, and on their behalf it was pointed 
out that it was an important and necessary undertaking, and 
that it had alrendy lost as many men as could be spared. 
Fifty-two employés. including mechanics and electricians, had 
gone into the Army. Twelve motormen had their certificates 
varied, the Chairman saving they would be put in reserved 
occupations. so long aš they continued as motor drivers, or 


until a competent substitute was provided by the military 
authorities. j 


G. Dring. station foreman of the Ilfracombe Electric Light 


and Power Oo., Ù&td., was, on May `3lst, granted by the Ifra- 


—~ 


THE ELECTRICAL REVIEW. 


The appeal was allowed and the exemption cancelled, 


granted £3,000 for additional plant required. 


- y Fy 
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combe Tribunal a furthar extension to October, when fbe 
case will again come forward. Mr. H. Stewart, the resident 
engineer, appeared for the company. The case was no 
pressed by the military authorities. 


—— a 


LEGAL. 
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AN IRISH ELECTRICAL ASSESSMENT. 


Tre Lord Chief Justice of Ireland: sitting in the Appeal Court, - 
Dublin. agreed that the hearing should be taken up as early as 
possible of the case of the Clones Electric Light and Power 

appellants, and the Commissioner of Valustion, respondent,- 
which, it was explained by. counsel, raises an important point of 
valuation law. The matter arises on a case stated by County Court, 


? rust at | 

Judge Johnston, at the request of the Valuation Commissioner, wha. eens 
is dissatisfied with a decision of the Judge at Monaghan. l a aed 
The plaintiff company appealed against an order imposing a4 p she technical 
revised valuation of £100 (which included £20 upon the a “ah ee Ger 


lants’ power station), assessed upon the undertaking. The firk] tis pot every 
valuation had been £75 and £25 respectively, making an aggregate 3“ 3 


of £100. Appellants swbmitted that the revised valuation was # gaa ee 
excessive. The County Court Judge reduced the valuation to 875; ee blyA 


apportioning £25 to the buildings, &c., and engines therein, and4 
£50 to the mains. poles and easements. The questions for the 
High Court of Appeal are :—(a) Assuming it to be a question of law, 
not of fact. was the County Court Judge right in holding that the’ 
accumulators, dynamos, switchboard and shafting and ele ric ¥ 
instruments were not machinery for the production of motiv; 
power ? and (b) was the County Court Judge right in eliminating 
the present value of the machinery from the calculation as to the} 


mi in bis busive 
eidowing paragr: 
pment patent, tras. 
rù be of general 


A atent cases. t 
Bi ike patent in th 


landlord's allowances,” and treating that value as part of thegge™ pounent posit 
tenant’s capital in respect of which “ tenants’ allowances " should $- Ward's patent |. 
be made ? _ pe: ecto Zi of 
The LORD CHIEF. JUSTICE said an important point of principle: wa pateat grante 
was involved, and the Court would like to have it fully argued oa Jf aii;  windin; 
a day, or days, suitable to all parties. ` ; Wee" on the gr 
-ed ercusvely + 


i u Fai contended Al 
DUNDALK ELECTRIC LIGHTING LOANS. z tatafacture of t 
IN the Chancery Division of the High Court of Justice in Irelsnd, #2200 or eise: 
before Mr. Justice Barton, on Friday last, the Dundalk Urbaagt”*aitedly man 
Council's application in respect of electric lighting capital came onf ` “! ome within 
for hearing, the defendant being the Attorney-General for Ireland: 

Plaintiffs sought a declaration that under the Public Health; 

Act and the Electric Lighting Acts the Local Government Board) 


were entitled, if they thought fit, tọ grant a loan to provides d was held by 
working capital or working balance to enable their electric lightnggy* *nufactared jp 
undertaking to be carried ‘on, wages to be paid, and other expenses! 2"et80n, or at 
to be met until revenue could be collected. The Council had enteredgg’”® tovered by ir 
into a contract to supply current for power and lighting to thE = “eelore be o 
Great Northern Railway of Ireland for their works at Dundalk" % tains giver, 
and for that purpose had ordered two Diesel engines ; but, owing pE? "3: not satisfa., 
to the war, the delivery of the engines had been delayed, and tagg xt, but susr, 
Council had been unable for one year to carry out their contrac < alow the be 
with the railway company, thus causing a lossof £1,800 in revennhggg™ ‘= peciicatis 
Owing to this situation the estimated revenue had been deplete j dedied thie pat 
and the Council applied to the ‘Local Government Board fagi: United Sates 
sanction for a loan of £2,000, but they replied that they had nog’ iwardeg 55 a 
power to sanction such a loan, as it was only for permanent works, W- ient aca n 
and not for working capital, that a loan could be granted. Thez. “A Pobagatian : 


Mr. Dickie, K.C., for the Council, opening the argumentti 
cited several cases to establish the right to seek the opinion of the Și ‘x 
Court on the point of law, notwithstanding the décision of the $; 
Local Government Board. He entered at large into the questioa 


: : h Ors. P Vaso. 
of the meaning of the term “ capital,” urging that working capitel 2f i3 Eran 
was as necessary as the capital cost of plant, since, he said, them% a nn: 
was nq use providing plant unless the Council had the funds Wy 1: herein roe 
pay for it, and the Council had no authority to strike a rate fot; sig nee dex 
this purpose, though they could, at the end of the year, strike Sf: be Eee) 8 
rate for any deficiency. | cn such g 

Mr. T. F. MCGAHON. chairman of the Council, furnished details $ <. a Wach 
of the capital expenditure on plant. The Council in the first yeaf,: iter oË thi 
to provide working capital, advanced, he said, £580, and later they IE r., 0 that 
permitted the electricity department to retain a large share of ited: bt in yp, 
income in order to finance the working, with the result that the <z.. < net), 
department remained in debt to. the Council on account of intere $ : Thich With 
and sinking fund. This was felt to be an unsatisfactory arrange $i ets fur the 
ment, and the Council wished authority to overdraw the bank; ‘Stat Bees of i 
account of the electricity undertaking for the purpose of, frugi . sap BBUfacty 
time to time, paying wages and running expenses, as would be done: on of that 
in like circumstances by any commercial concern, instead of having gg: q; Thich fee 
the concern in debt to the Council. ey tung ic 

In cross-examination, Mr. MCGAHON said that. owing to the: ine Ny att. 
delay in getting the railway company’s contract under way. th=: “Med ky)" 


Council had been involved in heavy capital charges, and thar-@l: 
application to the Local Government Board Inspector was alter H | 
natively for leave to re-borrow the amount thus paid while the, 
railway scheme was non-productive, or for a loan for working 
capital. j 
Mr. SPALDING, electrical engineer, detailed the arrangement ii 


d 

supplying working capital to the und g ' ice 
For the Attorney-General, Mz. WYLIE, K.C., held that under hi than Lo (i 
Public Health Act, which was the foundation of the Counciš; re. the, It s 
- borrowing powers. money could -only be borrowed for permanas (ft dit 
works.—The further hearing was adjourned until this week. - EER. © r, © i, 
S = t oa 2 - tita ei 
Be in ae 
of tr, 
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SOME PATENT AND TRADE MARK 
CASES. 


[FROM A LEGAL CONTRIBUTOR. | 


Tuose who write in the papers about the law’s delays and, 
wek to explain the slowness of the legal machine, sometimes 
attach a portion of the blame to patent and trade mark cases. 
While it 1s true that enquiries as to the rights of patentees do 
occupy a considerable portion of judicial time, the general 
public knows very little about them. When a breach of pro- 
mise case is in the list the reporters flock to that particular 
court, and take note of everything that occurs. On the other 
hand, when a patent case is called on for hearing, the reporters 
box is vacated almost at once. | 

In these circumstances the public have little opportunity 
of studying the details of this class of case except through the 
columns of the technical press, and even a technical paper 
must needs exercise a certain amount of discrimination. For 
instance, it is not every patent case that would interest the 
electrical engineer. The invention of a new kind of safety pin 
might concern his amiable lady, but a case concerning it 
would not be likely to involve any principle which really 
affected him in his business. 

In the following paragraphs will be found collected together 
afew recent patent, trade mark, and passing-off cases which 
appear to be of general interest to readers of the ELECTRICAL 
REVIEW. ae. 

Amongst patent cases, those which have to do with failure 
to work the patent in this country have naturally taken a 
sumewhat prominent position. i l 

In R. Ward's patent (33 R.P.C. 408) an application was 
made under Section 27 of the Patents and Designs Act, 1907, 
to revoke a patent granted to Wardwell for ' Improvements 
in or relating to winding machines for yarn threads, tapes, 
and the like’’ on the ground that the patented article was 
manufactured exclusively or mainly outside the United King- 
dom. It was contended on behalf of the patentee that there 
was no manufacture of the patented article either in the 
United Kingdom or elsewhere, inusinuch as the machine 
which was admittedly manufactured outside the United King- 


dom did not come within all the claims of specification, and . 


that consequently the section did not apply. Alternatively, 
it was contended that the machine comprised many castings 
which could only be obtained satisfactorily in the United 
States. It was held by the Comptroller-General that the 
wacifine manufactured in the United States embodied the 
patentee’s invention, or at any rate, an important part of it; 
that it was covered by many of the more important claims, 
and must therefore be considered as a ‘‘ patented article.” 
Further, the reasons given for non-manufacture in the United 
Kingdom were not PR ie He, therefore, decided to re- 
voke the patent, but suspen the making of the order for 
«oe month to allow the patentee an opportunity of applying 
to amend his specification by striking out such parts as ad- 
mittedly embodied the patented article which was manufac- 
tured in the United Sates and not in this country. The ap- 
picant was awarded 35 guineas costs. | 

In another recent case, an attempt was made by a patentee 
tu secure a prolongation of the term of his patent. It never 
was easy to obtain an extension of time; and this case affords 
a favourable example of the difficulty there is in persuad-' 
ug the court to allow a patentee to enjoy his monopoly for 
a lunger period than 14 years. “ 

in 1899 a patent was granted for a ‘‘ method of and appara- 
tus for effecting the storing up of-speech or signals 
neucally influencing magnetisable bodies.” One of the claims 
was for: ‘* The herein described method of receiving, storing 
aud reproducing messages, signals, or the like, by subjecting 
a magnetisable body, such as steel wire or strip, to the action 
of an electro-magnet which moves along it, or along which 
itis moved, the coil of this magnet being first in connection 
with a transmitter, so that tbe wire or strip is influenced in 
a manner corresponding to the signals transmitted, and the 
cM being then in connection with a telephone receiver by 
which the signals which influenced the wire or strip are repro- 
duced.” A petition for the extension of the patent was pre- 
tented by the assignees of the patent, an American company, 
which was not a manufacturing, but only a promoting, com- 
pany. The bulk of that company’s stock was held by a 
Danish company, which itself was not a manufacturing com- 
pany, the manufacturing in- Denmark being done by another 
Danish company. No attempt has been made to work the 
patent in the United Kingdom, beyond an endeavour to form 
acotupany for the purpose. The invention was of great scien- 
tiie merit, and apparatus made in accordance with it gave 
ecod results, but, although many attempts had been made to 
produce a commercially useful apparatus, no success had been 
achieved before the date of the presentation of the petition. 
ihe petition did not state the fact that the patentee, with an 
associate, had received £10,000 from the sale of shares in one 
of the foreign companies; it stated that the great defect in the 
machines had been their difficulty of adjustment and their 
fragility, but the paor in his evidence stated that a ma- 
chine exhibited did not suffer from fragility. It was held that 
the petitioners had not ahown that the merits of the invention 
were such as, in the-interests of the public, would justify: the 
extension of the term of the patent, and that they had not 


by mag- 


explained or attempted to explain or justify their not having 
attempted to put the invention into use in this country; also 
that if an extension were granted the benefit of it would be- 
long directly to the petitioners (who had not done anything - 
to devalo the invention), and indirectly to the Danish com- 
pany, and still more indirectly to the patentee; and that the 
petitioners were wanting in the required uberrima fides, in 
that they had not stated in their petition the patentee’s profit, 
and had stated that the machines suffered from fragility. The 
petition was dismissed. . i 
It is often convenient for a patentee who has attached a 
‘trade mark to his patented article to limit the use of that 
trade mark to the top of the patented article, especially in a 
case where he grants a licence to use the patent. The validity 
of this practice was discussed in the Bowden Wire Ltd. v. 
Bowden Brake Co., Ltd. The plaintiff company, who were 
the proprietors of the patent for the well-known *‘ Bowden 


- Wire ” used in connection with the transinission of power for 


cycle and motor-cycle brakes, in 1901 promoted the defendant 
company, and transferred to it that part. of their business 
which was concerned with brakes for pedal cycles only. In 
1903 the plaintiff company registered a trade mark for brakes 
for velocipedes consisting of a picture of a coil of wire’ with 
the word ‘‘ Bowden”’ enclosed therein, and they granted a 
licence to the defendant company to use this mark in con- 
nection with the brakes for pedal cycles. The licence was 
limited to the continuance of the letters patent. In 1904 the 
plaintiff company registered the same trade mark in respect 
of certain other goods in Class 18. The directors of the two 
companies were substantially the same until shortly before 
the commencement of the action. On the expiration of the 
patent, the defendant company continued to use the mark, 
not only on brakes for pedal cycles but'also in respect of 
brakes for motor-cycles, which they then began to manufac- 
ture. The plaintiff company brought an action to restrain. the 
defendant company from using the trade marks on any goods 
manufactured by them. The defendant company contended 
that the licence was ineffective, and that the mark had been 
used by them for a great number of years, not only with the 
knowledge but also with the concurrence of the plaintiff com- 
pany. The defendant company moved to expunge the trade 
marks, and alleged that they were not distinctive, and that 
they were calculated to deceive. : 

lt was held that the defendant company had no general 


right to continue to use the trade mark after the term of the 


licence had expired, and no right to prevent the plaintiff com- 
pany from continuing to use the mark in the same manner 
as they had used it since the registration. It was also held 
that the trade marks were distinctive and not deceptive, but 
that on the ground of non-user, an order should be madé under 
Section 35 (1) of the Trade Marks Act, 1905, varying the entry 
of the first-mentioned trade mark by restricting it to brakes 
for road vehicles other than velocipedes or cycles wholly pro- 
pelled by the physical force of the rider. No costa of the 
motion were given except that the applicants were ordered to 
pay the registrar's costs. In the action an injunction against 
infringement of the trade marks, limited in accordance with 
the above-mentioned restriction, was granted with costs. 
While dealing with patent and trade mark: cases, it may 
be convenient to say a few words about passing-off actions. 
A trader frequently owns that which is better than any patent 
or trade mark, namely, a good name, in the usé of which he 
is protected by the court’. A recent case may be cited in this 
connection in order to show in what circumstances the courts 
will interfere. | a oe 
It was laid down many years-ago that a man will not gener- - 
ally be restrained from using his own name in connection with 
goods made or manufactured by him, unless it is clearly shown 
‘that he has intended to deceive the public. > The principle 
was re-atftirmed in a case relating to pianos. It appeared 
that John Brinsmead & Sons, Ltd., the well-known pianoforte 


makers, brought an action against Edward George Stanley 


Brinsinead, a pianoforte manufacturer, and Waddington. & 
Sons, Ltd., pianoforte dealers, to restrain them from passing 
off pou made by Stanley Brinsmead as and for the pianos 
of the plaintiff company, ahd they also charged the defendants 
with conspiring together to so pass off the pianos. The plain- 
tiff company put on the fall of their pianos the words * John 
Brinsmead & Sous, London,” in capital Roman letters sur- 
rounded by lines. On the fall of the pianos made by the de- 
fendant there appeared in a running band the name * Stanley 
Brinsmead,” with a broad dash at the foot of the d” coming 
back under the whole of the name, and the word ‘‘ London ” 
in printed Roman characters underneath. In the curls of the 


o initial” S” in: small letters were placed the names ‘' Edward ” 


aud *'George. The evidence showed that a ‘ Brinsmead 
piano '’ meant to the trade. and to the public a piano made by 


-the plaintiff company, and that the christian ‘name used by 


the plaintiff company and those of the defendant company were 
not generally known. Jt also appeared that the defendants’ 
ponn were cheap instruments, and had a sale amongst a dif- ° 
erent class of people from that to which the plaintiff's com- 

pany’s new pianos were sold. The defendants, Waddington 
and Sons, Ltd., previously to and at the trial; offered to submit 
to an injunction restraining them from passing-off, if the 
charge of conspiracy were withdrawn, which offer was not 
accepted by the plaintiff company. The evidence againat 
Waddington & Sons, Ltd., showed that they had advertised 
pianos of the defendant Brinsmead, as ‘‘ Brinsmead"’ by it- 
self, and had represented to customers thatone of such pianos 
was a- ‘‘ Brinsmead ” ‘piano, ’/It-was beld: (1) That the - 
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defendant Brinsmead had put his name Stanley on his’ 


pianos as prominently as the word *‘ Brinsmead,” and had not 
attempted to imitate the mode in which the plaintiff com- 
nanf's name was used, and that he had not acted dishonestly, 
notwithstanding that he knew that he was deriving some ad- 
vantage from the fact that his name was the same as that 
of a well-known manufacturer; (2) that the charge of con- 
spiracy failed. The action against him was dismissed with 
costs. Waddington & Sons, Ltd., having submitted to an 
Injunction restraining from = passing-off, an order was made 
against them with the costs of the plaintiff company up to 
the date of the first offer, except so far as the costs had been 
increused by the charge of conspiracy, but the plaintiff com- 
pany was ordered to pay the micreased costs and the costs from 
the date of the offer. i 

The second case involved an attempt to acquire a monopoly 
by claiming an exclusive right to the title of a magazine, but 
it was not always successful. In Stevens v. Cassell and Co. 
(1913), 30 R.P.C., 199, the plaintiffs were the publishers of 
magazines called “The Magazine of Fiction” and ‘The 
Monthly Magazine of Fiction.” The defendants, who were 
also publishers, had for many years issued a magazine called 
“ Cassell’s Magazine,” and had lately changed the name to 
“ Cassell’s Magazine of Fiction and Popular Literature.” The 
price of the plaintiffs’ magazine was threepence, and the de- 
fendants’ fivepence. The plaintiffs brought an action against 
the defendants claiming an injunction to restrain them from 
passing off their magazine as and for the plaintiffs’ magazine, 
and gave evidence to show that when, on miauy occasions, 
persons had asked for “The Magazine of Fiction” the de- 
fendants’ magazine had been tendered. At the conclusion of 
the plaintiff's case, and without calling on the defendants. it 
was held that the plaintiffs had proved no title to relief: that 
they had no right to the exclusive usewf the words “ Magazine 
of Fiction,” which were purely deseriptive words: and that 
there was no evidence of deception. The action was dismissed 
with costs. 


BUSINESS NOTES. 


Electrical Trade of Cuba.—A report has been issued by 
the Department of Commerce (Washington), prepared by a Special 
Agent of the Department, on the market for electrical zoods in 
ba. The various classes of electrical work on the island are dis- 
cussed in detail. and suggestions are made regardiny the possibilities 
of developing the business in the future. The application of elec- 
tricity to systems of lighting, power plants, especially in sugar 
mills, heating devices, and the numerous other miscellaneous uses 
to which electricity is put in Cuba, have all been studied. The 
report may be seen by British firms interested at the Department 
of Commercial Intelligence, 73, Basinghall Street, London, E.C. 2, 


Prohibited Exports from Sweden.—The Swedish 
Government has prohibited the exportation from that country of 
electrical machines, such as generators, motors, and converters ; also 
transformers and damping rollers, and stators. rotors, current 


> collectors, magnet poles, and = brush-bolders, when exported 
separately. 
Book Notices. — “Science Abstracts.” A and B. 


Vol. XX. Part 5. May 26th, 1917. 
Ltd. Price ls. 6d. each net. 

“ Proceedings of the American Institute of Electrical Envineers.”’ 
Vol. XXXVI. No. 5. May, 1917. New York: The Institute. 
Price $1. l 

“The Canadian Patent Office Record and Register of Copyrighta 
and Trade Marks.“ Vol. XLV. No.1. January 3ist. 1917. Ottawa: 
J. de L. Tache. Price 20 cents. 


London: E. & F. N. Spon, 


Catalogues and Lists—THE Power Prant Co., LTD., 
West Drayton, Middlesex.—-Leaflet relating to flexible couplings in 
a variety of patterns. 


Messks. W. T. HENLEYS TELEGRAPH Works, Lro., Blomfield 
Street, E.C.—-Folder giving details of a few of the Henley terminal 
boxes, wall type. stocked ready for delivery ; also the Henley lead- 
cone gland and porcelain terminal ends. Revised list No. U104 (fifth 
edition) consists of 108 pages of well illustrated particulars, with 
tabulated sizes, reference numbers. and prices of a variety of Henley 
terminal boxes. The several sections deal with the following manu- 
factures :—Lead cone and standard wiping glands, terminal boxes 
for indoor’ use, ditto for outdoor use. terminal boxes for telephone 
and multicore cables, colliery terminal boxes. porcelain terminal 
ends, miscellaneous boxes, and accessories. Since the last edition 
appeared, several additions have been made, and in the telephone 
terminal box section large reductions in prices have been made. 

British THomMsoN-Houston Co., LTD., 77, Upper Thames 
Street, London, E.C.--New 44-page list (No. 10,555A), containiny 
very full information. with illustrations, prices, &c.. of  Eye-Rest ` 
indirect lighting fittings. Several new types of fittings are included. 
The contents show the extent to which the “ Eye-Rest ` equipment is 
now adapted for use with half-watt type lamps. ` The new list 
also contains complete details and illustrations of lighting installa- 
tions, giving full illumination data and tables of values, thus 
permitting the ready solution of lighting problems with this form 
of lighting equipment. Special attention is drawn to the new 


“ Eye-Rest ” Portables, employing the indirect lighting equipment 
with half-watt type lamps with floor and table standards, thus 
viving an equipment which is independent of a ceiling fitting and 
can be used in any part of the room or removed from room to 
room as conditions require. The list is being distributed to all 
holders of B.T.H. Lamp and Wiring Supplies Handbook Binders, 
and copies can be obtained on application to the Lamp and Wiring 
Supplies Department at the address given. 

LIGHT ELECTRIC Motor Co., Baltic Street, Dundee.—A set of 
illustrated leaflets dealing brietly with various portable electric 
tools -electric drilling machines, electric grinders, motor-driven 
pumps, and grinding and polishing machines—and giving prices of 
same? 

Spain.—A new company has lately been formed at Palma 
de Mallorca with a capital of £20,000 and the title La Sociedad 


Electro-Mecanico Industrial, to carry on an electrical and engineer- 
ing business, 


Bankruptcy Proceedings. — Brown, FREDERICK, elev- 
trician, Llanelly.. —First and final dividend, 8s. in the £, payable at 
Official Receiver’'s Oftice, 4. Queen Street, Carmarthen. 


Excess Profits Duty. — The Board of Referees has 


ordered, in response to an application by the Victoria Falls and 


_Transvaal Power Co., Ltd.. for an increase of the statutory per- 


centage as respects “the business of supplying in bulk electrical 
power and power in the shape of compressed air in the Transvaal 
Province of the Union of South Africa,” that the statutory per- 
centage be increased to 9 per cent. in the case of companies or 
other bodies corporate and to 10 per cent. in the case of any other 
trade or business. 


Liquidations.—Isarta, Ltp.—The controller, Mr. G. 5. 
140, Leadenhall Street, E.C., has applied for his release. 


Trade Announcement.—Mr. F. Evins, who represents 
the Klein Engineering Co. (1908),.Ltd., and the Timbrell and 
Wright Machine Tool and Engineering Co., Ltd., has removed to 
159, Victoria Street. Westminster. -Telephone : ‘* Victoria 4561.” 


For Sale.— Messrs. C. A. Tricks & Son will offer for 
sale by auction, at Bristol, on June 12th and 13th, the electrical 
stock in trade. fittings. &c., of Mr. C. M. Simpson. Particulars are 
wiven in our advertisement pages to-day. 


LIGHTING AND POWER NOTES. 


Belfast.—StkIKE.—On the Ist inst. 72 semi-skilled and 
unskilled labourers employed at the Corporation electricity works 
went on strike for higher wages. The men contended that they 
should have had a rise of 5s. per week when that advance was given 
some weeks ago by the Committee on Production to the engineers 
and the members of certain Federated Unions in the employment 
of the Corporation Tramways. An arbitrator is to be appointed br 
Sir George Askwith, with a view towards an adjustment of the 
question, On the two days of the strike the services of light and 
power were carried on as usual. 


` Birmingham.— Year's WORKING. —The annual report 

of the Corporation electricity department for the year ended Mareh 
3ist last, shows that the total number of units sold was 149.724,63; 
as compared with 117,016.32 units in the previous year, repre- 
senting a revenne of £717,831, as compared with £498,962; over 
29,000,000 of the 32.718.316 increase in the units sold was for 
extra-hivh-tension current, the increase in this item alone being 
over 55 per cent. The output for lighting and power, exclusive of 
tramways, shows an increase of 35 per cent., while the money 
value of this supply shows an increase of 50 per cent. After 
meeting all charges for interest and sinking fund, there iè 4 
balance of £67.794, of which sum £40,000 has been transferred to 
renewals, and the balance it is proposed to pay to the credit of the 
rate account, 

In order to facilitate the handling of coal the Committee recnm- 
mends the purchase of additional land at Nechells for railway 
siding accommodation, at a cost of £1,600. 

The award of the arbitrator, Mr. W. W. Mackenzie. K.C.. 
appointed by the B. of T. to consider the application of the em- 
ployés of the yas. electricity supply, tramways, and water depart- 
ments of the Corporation for an additional 5s. 6d. per week has 
been received. The grant is of 5s. per week for the first full pay 
day following the award, which is dated May 22nd. 


Bray (Co. Wicklow).—Electric power has been installe! 
in a new hosiery factory opened by the Technical Instruction 
Committee. 


Canada.—The Ontario Hydro-Electrie Commission he 
purchased the Ontario Power Co.'s plant and its transmission line? 
from the Niagara Falls for $22,000,000, as an addition to the 
Government-owned electric system of the Province. 


Colne.—There has been a loss on the electricity under- 
taking for the past year of £1.30), due to the increased cost af 
producing current, price/of’coal, wages, and diminution of egos 
from lighting, . 
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Continental. —ItaLY.—-H.M. Embassy in Rome reports 
that the Ministry of War has been authorised to advance the sum 
of about £800,000 to the Ministry of Public Works, which, in 
agreement with the railways administration, will undertake the 
immediate installation of hydro-electric plant for the production 
of power, The power generated will be placed at the disposal of 
factories working under Goverrinent control, but the installations 
will eventually pass under the control of the railways adminis- 
tration, and should the railways administration: have no immediate 
use for them the Ministry of Public Works will operate them for 
account of the railways.— Board of Trade Journal, 


Dablin.—Considerable discussion recently took place in 
the Council on the decision of the Special Committee providiny 
for the appointment of Mr. M. Ruddle, city electrical engineer, to 
control the electrical undertaking for a period. It was complained 
that the Council had had no opportunity of considering the 


decision, and eventually it was decided that the matter should be. 


dealt with at a special meeting of the Council. 


Exeter.—The City Council has passed a resolution urging 
that municipal electrical authorities should have greater repre- 
tation on the B. of T. Electricity Committee. 


Folkestone. — E.L. PURCHASE DEFERRED.—The T.C. has 
decided not at present to give notice to purchase the undertaking 
of the Electricity Co. The next period which gives the Council the 
option is six months before July 2nd. 1918. 


Greenock, — The Harbour Trustees have recently 
brought into use a fitting-out crane of the electric cantilever type, 
made by Sir William Arrol & Co. It deals with 150 tons at a 
maximum radius of 85 ft., and reduced loads at vreater radii up 
to 132 ft. The overall length of jib is 230 ft., and a hook lift of 
150 ft. above the quay is possible. 


Hebden Bridge. — BELK Scprity Provosats.— The 
U.D.C. has decided to consider a report in Committee as to the 
purchase of a bulk supply of electricity from the Halifax 
Corporation. 


London. — HackNry.— The recommendations of the 
Electricity Committee for a general increase in the price of elec- 
tricity having been referred back for further consideration, the 
Council considering the present not an opportune time to 
determine upon a comprehensive revision of the scale of charges, 
the Committee recommended that the rates for lighting, cooking, 
and other domestic purposes and for power and charging batteries 
should be increased by a further 10 per cent., and the Council 
agreed. 

Nottingham. — YEARS WORKING. — A preliminary 
announcement regarding the past year's working of the Corpora- 
tion electrical undertaking states that 14,717,000 units were sold, 
being 862.000 more than in 1915-16, the increase being dne to the 
growing power load, in connection with which 2,155 motors of 
9.420 H.P., are in use. New connections during the year reached a 
record; there are now 5,007 consumers and three generating 
stations >—viz.. Talbot Street, 6.810 H.P.: St. Ann's, 9,500 H.P. ; and 
Easteroft destructor station, 720 H.P.: makine a total of 17,030 H.P. 


Salford. — Y BAR'S Workinc.—The annual report of the 
Corporation electricity department for the year ended March 31st 
last shows that the total output sold amounted to 29.572.331 units, 
as against 24.856.435 units in 1916. The revenue increased from 
£133.764 to £156,953, and after meeting operating expenses, the 
gross profit was £70,924: the net profit, after the payment of 
interest and sinking fund charges, was ¢21,354 as compared with 
£16598 in the previous year. The average working cost per unit 
sold was :—'538d., as compared with “504d. in 1916 and ‘561d. in 
1915,the cost of coal per ton being 12s. 2d. for 1915, 15s. 14d. 
for 1916. and 17s. 64d. for 1917. 5 


Shipley.—The U.D.C.’s electricity accounts for the year 
ended March 3ist show an income of £16.347, as compared with 
£15497 in the previous year, the increase being chiefly due to 
enhanced sales for power. The cost of coal aud labour increased 
by £1,680, dnd loan charges increased by £410. It was chietly 
due to the increased cost of coal that there was a loss on the year’s 
working of £341. 
Committee. said they had considered how to meet the debit 
balance and future increased charges, and recommended no alteration 
of charges for lighting, but a flat rate of 1f{d. per unit for power 
purposes, and that the previous two advances of 10 per cent. each 
should be increased to 25 per cent. on the scale of charges for 
power, the increases to date from July lat. This recommendation 
waa adupted by the Council. 


Slaithwaite.—The B. of T. has extended the 1914 
Electric Lighting Order for one year. 


South Africa. —According to the British S.A. Erport 
Gazette, the new municipal tailoring department at Johannesburg 
is heiny equipped with electrical sewing machines, irons, and other 
appliances. f . 

Southport» — War Bonus.—The war bonns recently 
granted to the Corporation employés will increase the amount paid 
under this head by £6,000. bringing the total to over £10000. 
Including other bonuses and war allowances, the total additional 
expenditure owing to the war ig over 20,000, and nearly equal to 
& rate of 10d. in the &. 


s oat i 


Mr. E. Reynolds, chairman of the Electricity . 


Spenborough.—W aces.—The employes at the Council's 
electricity and destructor works have made application for an 
advance in wages. The Electricity Committee has appointed 
Messrs. Blackburn and Heywood to discuss the matter with 
representatives of the men. | 


Todmorden.—During the past vear the Corporation 
electricity undertaking sold 422,000 ‘units, of which 321,536 were 
for power, the maximum load being 290 Kw., and load factor 
166 per cent. The total connections to the mains were 785 KW., 
made up’ of lighting, 359 Kw.: power. 362 KW.; and heating, 
63 KW. The aN vs works cost was 2°19d. per unit sold; the 
average price for lighting was 4°85d., and for power, l'l5d. per 
unit. The question of increasing the price of energy is now before 
a Sub-Committee. 


Worcester.— YFAR’S Workinc.—The accounts of the 
Corporation electricity undertaking for the year ended March 31st 
show a profit of £812, but new plant to the value of £986 having 
been provided out of revenue, there is a deficit of £173. A record 
output had been obtained from the hydro-electric plant on the Tame 
at Powiek. and the engineer, Mr. C. M. Shaw, suggests that the water 
power at Diglis Weir, on the Severn, should be utilised, as he con- 
siders that 1$ million units per annum can be generated thereby, 
and a substantial margin ‘of profit, at a selling cost of a jd. per 
unit, obtained. -— Birmingham Daily Post. 


Yeovil.—The B. of T. has extended the Yeovil Electric 
Livhting Order of 1914 fora year. “ 


TRAMWAY and RAILWAY NOTES. 


Accrington.—F'arres.—The Tramways Committee has 
recommended that the recently-revised workmen's fares be modified 
as follows :—That the original workmen's 1d. fares be fixed at 14d., 
in lien of 2d. recently charged, and the original 2d. fares be 
increased to 24d. 


Birmingham.—Fares.—The Tramways Committee is 
of opinion that it is necessary (1) that all existing stages be 
increased ;so as to allow passengers to ride approximately two 
miles for ld.; (2) that all return tickets be abolished, with the 
exception of those on the 2d. and 24d. stages : and (3) that the 
return tickets on these staves be issued, to passengers riding before 
8 a.m., at 34d. and 4d. respectively. 


Bolton. —In view of the arbitration proceedings pending 
on the men's applications for a 10s. war bonus, the amount of the 
rate contribution from the Corporation tramway department has 
not been announced, but it is stated that it will exceed the 
estimate of £15.500. Last year the sum was £17,000. The 
Finante Committee of the Council, it is stated, is asking for a 
much larger rate aid next year, and if this demand is met it will 
mean increased fares. 


Burnley.—Wacks.—The threatened strike of tramway 
workers in Burnley and 20 other centres has for the time being 
been averted, the B. of T. having intervened. The men and women 
workers asked for 10s. per week advance, but the various Corpora- 
tions affected declined the application. The Burnley Tramways 
Committee has agreed to refer the matter to the Committee on 
Production, and to join the ‘.ancashire and Cheshire tramway 
authorities, who are preparing for arbitration upon the same 
application. 

Eccles.—The London Gazelfe for June 5th contains the 
full notice of the intention of the Eccles Corporation to lease the 
tramways within the Borough of Eccles to the Salford Corporation 
for 35 years from’ 1904, with particulars of annual and other pay- 
ments to be made by the latter in respect thereof. 

Glasgow. YEARS WorKING.—As was anticipated -by 
earlier paragraphs in the REVIEW, the statistics just issued for 
the financial year of the T.C..s tramways department show that 
both the traffic and revenue have been greater than ever before — 
the records easily eclipsing the previous best. The revenue 
amounted to £1,245,508, an increase of £96,243 compared with 
the previous year, while the passengers carried totalled 388,294,876, 
an increase of 25.923.412. The record year is attributed to the 
fact that the suburban train service has been considerably gur- 
tailed and also to the vast increase in the number of women factory 
workers. One of the features in the returns is, while the number 
of passengers carried at each of the several fare denominations — 
sd. to 4d.—was greater than in the preceding year, the increase in 


- the number of passengers carried for the $d. worked out at. over 


15,000,000, About 248,000,000 4d. fares and over 100,000,000 
ld. fares were taken. The average track mileaye (single) open 
during the year was 196}—the same as in the corresponding period 
of 1915-16, and: the car-mileage was 25,786,047—increase 822,733. 
The receipts per car-mile worked out at 11°592d.—increase °543d.— 
and the receipts per passenger at ‘769d., increase ‘OU&d. 

LOTTERY TICKETS: LEGAL PosITION.— Public interest ia the 
position of the prize drawing promoted by the Tramways Depart- 
ment to raise money for war charities, is extending. About 10 
days ago the Lord Advocate declared that the “draw” was of the 
nature of a lottery, and stated that he would be glad to hear what 
the T.C. had to say in the matter, while the General Assemblies of 
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the Scottish Churches condemned the movement as an incentive to 
public gambling. The Committee suvgested that the Lord 
Advocate should receive a deputation, and hear the case stated, but 
the Chief Crown Officer for Scotland asked that the communi- 
cations be confined to writing. At a meeting of the Committee, 
this week, the whole position was discussed, and several letters 
were submitted from representative bodies and public men 
throughout the country, strongly supporting the “draw,” and 
urging its extension to other large tramway systems. The 
question of the relation of the Art Union to this “draw “ was 
discussed, and while it was recognised that. probably the tramway’'s 
efforts would not meet the precise terms of the Art Union Act of 
1816. which recognised associations having for their object the 
distribution by ballot of works of art. or of money prizes to be ex- 
pended on the purchase of works of art. it was thought that, either 
by an extension of the statute referred to. or by the passing of a 
special Act authorisiny the tramway prize-drawing, and such like, 


but confining the working thereof to public authorities. there might > 


be legalised what was revarded as a technical breach of the statute. 
The Lord Advocate is again to be written to for an interview. 


Holl.—Year’s Workixe.—The annual accounts of the 
Corporation tramways for the year ended March 31st show total 
receipts amounting to £170,175 and a total expenditure of 
£172.624, leaving a deficit of £2,449. which has been éaken from 
the reserve fund. During the year, 241.686.0415 passəngers were 
carried at Id. fares and 29.439.168 at 4d. fares, the total fares 
showing an increased value of €2,2415 on the previous year. 


Keighley.—It is understood that intimation has been 
made by the Chief Industrial Commissioner's Department of 
the B. of T. to the Corporation tramway employés, recently on 
strike for a higher war bonus for the women. that the dispute has 
been referred to arbitration, which will be heard locally at an early 
date. 

The Tramways Committee has recommended the discontinuance 
of the issue of cheap prepaid tickets. and the establishment of a 
uniform fare of ld. for passengers over 13 years of ave for a con- 
tinuous journey of any distance between any two termini on the 
local service, 


e 


Lancaster. — YEAR'S WORKING.—At last weck’s meeting 
of the T.C. it was reported that there was an actual deficit on the 
tramway undertaking for the past year of £69. but this was 
unusually small, and the chairman of the Tramways COmmittee 
expressed confidence that they were getting near the day when the 
tramways would pay. 


TELEGRAPH and TELEPHONE NOTES. 


Church Telephones.—The worshippers in the St. George’s 
‘Road Congregational Church, Bolton, have had an installation of 
electric church telephones put in to enable partially deaf people to 
participate fully in the services. Fixed in front of the pulpit is 
the transmitting instrument, with wires to the pews connected, 
where worshippers will use inconspicuous receivers. 


Edinburgh-Glasgow Telephone Service.— According to 
the Telegraph and Telephone Journal, a new underground cable 
between Edinburgh and Glasgow has enabled a service of junction 
quality to be provided between a large number of telephone 
exchanges on the east and west of Scotland respectively. 


Hull.—An arbitration award gives concessions as follows 
to employés of the Hull Corporation telephone service :—--fa, to men 
and 4s. a week to women earning under 30s.; 4s. and 3s. to those 
exceeding 30s. and under 60s.; and 5s. and 33s. Gd. tu those exceeding 
608. a week and not exceeding £250 a year. As a consequence. 
the Corporation is considering whether it will be necessary to 
a the tariffs. 


Post Office Revenue and Expenditure —When the 
House of Commons on Tuesday went into Committee on the vote 
of £13,400,000 for the Post Office, Mr. Illingworth, in his state- 
ment as Postmaster-General on the work of the Post Otfice. said it 
had been rendered specially difficult by reason of the fact that 
75,000 of the younger men had been called up for military service, 


of whom, he regretted to say, 3,829 had been killed. Decorations 
had been bestowed in 755 cases. 
The net revenue for 1916-17 was »  £2,320,000 
£ 4.430.000 


As against. in 1915-16... ue aie 
And in J9J3-14 | R £6,655,000 


The explanation was that an enormous amount of work was 
done for other departments for which the Post Office had not been 
paid. As to the telephones, the estimated additional revenue from 
the alteration of the flat rate was £280,000 ; the actual additional 
revenue for 1916-17 only amounted to £120.000. By the end of 
the present financial year the revenue from this source would pro- 
bably amount to £230,000. The actual additional revenue from 
increased trunk fees for 1916-17 was £220,000. Capital expendi- 
ture had been kept down as much as possible. The London capital 


expenditure for 1915-16 was £370,000, and for 1916-17 £93,000, 
In the Provinces in 1915-16 the expenditure was £882,000, and in 
1916-17 £196,000. The number of paid telegrams was still de- 
olining. It was 16 per cent. lower in 1916-17 than in 1913-14, 
and 13 per cent. lower than in 1915-16. The ordinary traffic had 
fallen from 72,199,000 in 1914-15 to 54,249,000 in 1916-17. The 
number of Government telegrams dispatched free had increased 
from 617,000 in 1913-14 to 8,012,000 in 1916-17, The net receipts, 
however, were only £50,000 less than last year, and more than 
£300,000 over the receipts of 1913, attributable to the increase 
of the sate from 6d, to 4d. —Maily LEN IRUN, 


The Coming-of-Age of Wireless Teieránii —In the 
Wireless Worid for June, Dr. J. A. Fleming points out that this 
month marks the completion of 21 years from the date of Senatore 
Marconi's first British patent. embodying the use of the aerial wire 
and the earth connection, which provided the key to suocess in 
etheric telegraphy. Dr. E. W. Marchant also writes in the same 
issue on the remarkable achievements of the period. A 
biographical nete sketches the career of the distinguished inventor 
himself, and an historical résumé describes the progress of the 
Marconi system from the commencement. As a proof that wireless 
signals could now be sent round the earth with ‘only two relays, it 
is stated that the San Francisco Marconi station is easily readable 
at Clifden. Co. Galway: the station at Nauen, near Berlin. at 
Funabashi, Japan ; and Funabashi at San Francisco. 


CONTRACTS OPEN and CLOSED. 


E OPEN. 


Australia.—SyDNEY.— August 22nd. N.S.W. Govern- 
ment Railways and Tramways. Thirty-six indvction motore 
(Specification No. 488). September 19th.—One 225-H.P. synchro- 
nous motor (Specification No. 489). Particulars from Electrical 
Engineers Office, 61, Hunter Street, Sydney. 

MELBOURNE. — July 25th. Victorian Railways. Step-down 
transformer and sub-station equipment for Sandringham-Black 
Rock electric tramway. Particulars from the Chief Storekeeper, 
Railway Ottices, Spencer Street. Melbourne. 


Newport (Mon.).— June 9th. Tramway Department. 
Construction of the Newport Light Railway, Section No. 2. See 
* Official Notices ` June Ist. . 


Spain.— The municipal authorities of Berlanga (Province 
of Badajoz) have lately invited tenders for the concession for the 
electric lighting of the town during a period of six years. The 
concession for the electric lighting of the town of Deva (Province 
of Guipuzcoa) for ten years was also recently put up to tender. 


Coal for one year for the Corporation 
Mr. J. W. Hame. 


York.—June 11th. 


electricity works (approximately 17,000 tons). 
Electrical Engineer. 


CLOSED. 


Birmingham.—Corporation :— 


Vaughan Crane Co.—Filectric hoist, £8,095. l 
British Thomson-Houston Co., Ltd.—Turbo-exhauster, £1,696. 


Glasgow.—T.C. Gas Contracts Committee :— 


Malcolm & Alan, Ltd.— Work and material for the electrical installation 
to benzol plant at Tradeston Gas Works. 

Allan, Arthur & Ure.— Electric light installation at the small hall of the 
Coupar Institute, Cathcart, £178. : 


The Trustees of the Clyde Navigation :— 
Carbons.—John T. Cartwright, and General Electric Co., Ltd. 
Cab tire cable.—-Johnson & Phillips, Ltd 
Switch, plug, and fuse boxes.—Donuan & Smith, Ltd. 


Manchester.— Electricity Committee. Accepted tenders : 


cable ae T. Glover & Co., Ltd.; Callender’ Cable and Construction 
Lid. 

Pieter for boiler house.—Morton & Co., Ltå. 

Turbine-driven boilor feed pump.—G. & J. 'Weir, Ltd. 


Salford.—T.C. Accepted tenders :— 


Albion Clay Co., Ltd.—Stoneware conduits for supply to the Manchester 
Ship Canal Co.'s Irwell Park Wharf, £419. 

British Westinghouse Co.—Switchgear at Irwell Park Wharf, £410; 
H.T. switchgear in connection with cable to be laid to Trafford sub- 
station, £353; ditto, at Blackfriars sub-station, £378. 

W. T. Glover & Co., Ltd.—Lead-covered feeder cable, £2,474. 

Bertram Thomas. Ey, T. switchgear at Blackfriars, £492. 


> 


Todmorden.—1,000 tons of coal for the municipal 
electricity department : Mr. James Mitchell. 


| 
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FORTHCOMING EVENTS. 


t f ` 
Physical Society of London.—Friday, June 8th. At 5 p.m. At the Imperial 
College of Science, South Kensington, 8.W. Ordinary meeting. 


Royal Institution of Great Britain.—Friday, June 8th. At 5.30 p.m. At 
Albemarle Street, W. q Lecture on “ Industrial Applications of Electrons," 
by Prof. Bir J. J. Thomson, Pres. R.S. 
Saturday, June 9th. At 3 p.m. Lecture VI, on “The Electrical 
Properties of Gases,” by Prof. Sir J. J. Thomson, Pres. R.S. ` 


Salford Technical and Engineerin 
Visit to Messrs. Taylor Bros. & Co., Ltd., Trafford Park. 


North of England Institute of Mining and Mechanical Engineers.— 
Saturday, June 9th. At 2p.m. At the Wood Memorial Hall, Newcastle- 
on-Tyne. General meeting. 


Institution of Mining neers.—Friday, June 15th. At ll a.m. At 
Burlington House, Piccadilly. General meeting. 


OUR HALF-YEARLY INDEX. 


As it is necessary to effect every possible economy in 
paper consumption, the Index to Vol. 80 of the ELEC- 
TRICAL REVIEW, which will be printed in the course of a few 
weeks, will be supplied only to those who, through the post, 
specially apply for it. To such it will be supplied for 3d. 
post free. Any reader or advertiser at Home or Abroad 
who requires a copy for binding, or for other purposes, is 
asked to make application therefor promptly to: The 
Publisher, ELECTRICAL REVIEW, 4, Ludgate Hill, London, 
E.C. 4. 


i 


er ee 


NOTES. 


Electrification of the Suburban Lines on the French 
State Railways.—Although hampered by the war. the work of 
electrification of the suburban lines of the Chemins de fer de 
l Etat is being proceeded with, and some interesting details of the 
equipment are given by A. Soulier in La Nuture for May 19th. 

The supply will be three-phase at 15,000 volts and 25 cycles, 
and will be derived from two generating stations. The current 
thus produced will be transformed at sub-stations into continuous 
current. The genérating stations themselves are not yet complete, 
but one of the largest transformer sub-stations has been finished — 
viz., the Cardinet sub-station. 

This sub-station has been built to deal with the power 
required by the section over which traffic is heaviest. It is 
divided into two parts—viz., the traction sub-station. where the 
three-phase supply is received at 15.000 volts and 25 cycles. and 
the power and lighting section, where the H.T. three-phase supply 
is transformed to 5,000 volts. In the latter section, the pressure 
has had to be reduced to 5.000 volts to permit of using the gear in 
the old sub-station, which was arranged to work at this pressure. 

The current, arriving at these two pressures, is carried to a 
distributing centre which permits either of its distribution to 
heighbonring sub-stations or of its use in the Cardinet station 
itself. Groups Of special transformers permit of changing over 
from one pressure to another. The frequency is the same at all 
pressures, so that if an accident happens to one supply line, another 
can be substituted, thanks to a suitable combination of trans- 
formers, Section switches, pressure regulators. lightning arresters, 
&c.. are provided where the H.T. current enters the sub-station. 
Before reaching the transformers the current has to pass through 
special safety-cooled oil switches. : 

Traction Section of Sab-Station.—_In this section the H.T. current 
is transformed down to 650 volts—i.., the track pressure. After 
the voltage of the alternating current has been reduced, the supply 
is fed to the rotary converters. There are at present four con- 
Verters installed, each of 1,500 Kw.. thus giving a total output of 
6.000 kw. Two others will be installed of the same power. The 
ection is provided with two large fans, each absorbing 40 H.P. and 
driven by an asynchronous three-phase motor : they remove the hot 
air from around the transformers, and keep the temperature within 
reasonable limits. It is estimated that 5 per cent. of the total 
energy involved in transforming is lost in the sub-station in the 
form of heat. 

The converters are of the 12-pole six-phase type—i.e., having six 
slip rings connected in pairs to the secondaries of three single-phase 
transformers. the primaries of which, at 15.000 volts. are star- 
Connected. These machines start up on the three-phase current 
„And come into step automatically. | ) 

Lighting and Power Section—Two groups of converters of 
6™) Kw. have been installed, and there is room for a third. Each 
group comprises a three-phase 5.000-volt synchronous motor coupled 
i 600-KW.. 500-volt generator. The motors have squirrel-cage 

rs. 

¥ Two balancing generators. each of 100 KW., at 250 volts, coupled 
dogether, serve to balance the two three-wire distributing bridves 
;®hich feed the neighbouring stations. Two storage batteries 
tomplete the equipment. 

,* Rolling Stuck.—The motor coaches each have two drivers’ 
anda (one at each end). They are of the latest type, mounted 
triple axle bogies ; each of the two end axles of each bogie 
provided with a 160-H8.P. motor, so that the car has available 


Associstion.—Saturday, June 9th. 


640 H.P., i.e., 8 H.P. per ton weight, since the total weight under 
load is 80 tons, The coaches are coupled up on the Boirault 
system, which prevents the accidents which so often happen when 
a man has to pass between the buffers. The third rail of thesystem 
is somewhat different from those generally adopted. Contact can 
be made by the slipper either above or below the rail. 


> 
Volunteer Notes.— County oF LONDON ENGINEER 
VOLUNTEERS (FIELD COMPANIES).— Headquarters, Balderton Street, 
Oxford Street. W. 


Orders for the Week. By Lient.-Colonel C. B. Clay, V.D., Commanding :— 

Munday, June 1Wh.— Technical for No. 3 Company, Right Half Company, at 
Regency Street. Drill, No.8 Company, Left Half Company. Signalling Class. 
Recruits’ Drill, 6.30, ; 

Tuesday, June 12th.—Lecture,6.90. Sergeant Instructor Higgs, ' Pontooning.’’ 
Physical dril) and bayonet tighting, 7.30. 

Wednesday, June 13th.—Dril), No. 1 Company, Right Half Company, 6.15. 

Thursday, June 14th.—Dril), No.2 Company, Right Half Company. Ambulance 
Class, 6.30. Signalling. 

Friday, June 15th.—Technical for No. 3 Company, Left Half Company, at 
Regency Street. Drill, No.3 Company, Right Half Company. Recruits’ Drill, 
at 6.30 to 7.30. ; 

Saturday, June 15th.- Commanding Officer's Parade, 3.0, at Putney Bridge 
Station, for Route March. i 

Sunday, June 17th.—Parade Clapham Common (Tube Railway),.9.45 a.m., 
for work at Bombing School, Uniform. Rations to be carried. 

MACLEOD YEARSLEY, Adjutant. 


Electricity Works Holidays.—In considering the arrange- 
ments to be made for the annual leave of the staff and workmen 
under its control, the Lighting Committee reported to the 
Islington Borough Council that with regard to those employés who 
had not been in the service of the Council for 12 months, and who. 
under the existing regulations, were not entitled to an annual 
holiday. it was of opinion that it was in the interest of both 
the Council and the employés (having regard to the present 
abnormal conditions), that the latter should be granted some respite 
during the summer months. The Council agreed with the view 
put forward. and the electrical engineer was instructed to make 
arrangements accordingly.—-Vorniny Advertiser. 


British Engineers’ Association.—Mr. Wilfrid Stokes, 
president of the British Engineers’ Association, presided, on 
Wednesday last. at an extraordinary genera} meeting held to adopt 
the new memorandum and articles of association which had been 
approved by the Board of Trade. The meeting was attended by 
members from all parts of the country. and after the formal reso- 
lutions had been passed. considerable interest was taken in the 
discussion on the wider programme of the Association. Mr. 
Stokes explained that the necessity for the new powers contained 
in the memorandum had arisen from the fusion of the Manchester 
movement for the organisation of the British engineering industry. 
with the British Engineers’ Association. In order to give manu- 
facturing engineers the advantage of close consultation with large 


_ buyers, users and others, new classes of membership had been 


created for the Engineering Departments of Public Services and 
companies and for individual engineers. 

Mr. Harry Allcock stated that the circular letter issued to 
members with regard to the proposals for the organisation of the 
Association into Trade Sections had met with a most encouraging 
response, showing that this action would meet a felt want. It was 
explained that there was no suggestion of interfering in any way 
with existing Associations already formed for certain branches of 
the industry. but that thesé would be invited to co-operate with 
the British Engineers’ Association. 

Mr. Arthur Jacob dealt with the question of engineering educa- 
tion and research. and. on his proposal. it was decided to form a 
Sub-Committee to formulate a scheme for the co-ordination and 
extension of the educational and research movements at present 


_ in existence. 


The President briefly reviewed the history of the Aasociation’s 
operations in China, and referred to the greater interest being 
taken by the Foreign Office in trade developments in that country, 
as evidenced by the assistance given by Mr. Archibald Rose, H M. 
Commercial Attaché at Shanghai, during his visits to the com- 
mercial centres of this country. The Association is considering 
the adoption of an extensive educational and pioneering scheme in 
China on behalf of the British engineering industry. 

Mr. Stokes, in his remarks on the difficult problems of after-the- 
war reconstruction, which included the relations of Capital and 
Labour, the future control by the Government of industry, the 
extension of overseas trade, transport and shipping questions, and 
research, urged upon manufacturers the importance of co-operatiny, 
in order to find some solution of these questions for themselves. 


Nickel in Ontario.—In the Journal of the Royal Society 
of Artx an advance summary of the report of a Commission 
appointed by the Government of Ontario to report on the nickel 
industry of the province is given. It is stated that the nickel ore 
deposits of Ontario are much more extensive anù available than 
those of any other country. The electrolytic process of refining is 
the most suitable for Ontario, where electric power is cheap and 
abundant. Two large refining plants are being erected in Ontario, 
one to have an initial output of 15 million lb. per annum, by 
thermal methods, the other—that of the British-American Nickel 
Corporation, Ltd., which is controlled, and largely financed, by the 
British Government—to have an output of 5,0U0 tons per annum by 
the Hybinette electrolytic process. “The output of these two 
refineries. added to that of works in England refining Ontario nickel 
matte, will fully meet the entire requirements of the British 
Empire. It is anticipated that the uses of nickel will be greatly 
extended after the war. The electrolytic refining process is 


‚employed in Norway, the whole output being taken by Germany. 


ki 


The report is stated to be a “ veritable encyclopedia of information ` 
on every phase of the nickel industry andrtrade, 
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Electric Steel.—According to the ron Aye, during the 
past three years the electric steel furnace has established its position 
as an important factor in steel production. The United States 
possesses 146 furnaces, nearly twice as many as a year ago, and last. 
year their output was more than doubled. amounting to 175,000 
tons. The estimated ontput of electric steel in Germany in 1916 
was 225,000 tons. 
and the probable output of the world within a vear or two after 
the end of the war is estimated at one million tons per annum. In 
wldition to the countries named above. Italy and France are 
credited with 29 furnaces each. Sweden with 40, Canada with 19, 
and Russin with 16, while the world’s total is viven as 471 furnaces 
for the refining of steel ; of these. 1S] are of the Héroult type, 
70 Rennerfelt, 50 induction. and the remainder Girod. Stassano, 
Snyder, Electrometals. Greaves-Etchells, kc. Thevlectrical smelting 
of iron ore is also progressing, Sweden possessing 17 furnaces of 
2,000 to 6,000 H.P., with a probable output last vear of 00.000 tons 
of pig-iron. 


X-Ray Equipment.— Ealing Chamber of Commerce has 
undertaken to raise £750 to provide the Ealing King Edward 
Memorial Hospital with an X-ray equipment. — 7imes. 


Irish Agricultural College and ‘Electricity —In con- 
nection with the establishment of a new Agricultural College at 
Mount Mellary. near Cappoquin, Co. Waterford. electrical power 
has been introduced, and electrical training will be one of the 
branches to which students will be invited to give attention. 
Electric light in the gardens will be used in the dark of winter 
mornings or evenings to help in urgent work. 


Durban's Electrical Plant.—The Biilish South African 
Erport Gazette very justly remarks that what Mr. J. Roberts, 
borough electrical engineer, Durban, was able to accomplish for 
the Municipality during his recent visit to England on its behalf, 
suggests that it would not be a bad plan if more officials occupying 
similarly responsible positions throughout the Union were sent 
home now and again for the purpose of investigation and personal 
consultation with experts at this end. It seems that the armature 
of a high-speed generator driven by a turbine failed, and, on Mr. 
Roberts's advice. the armature was sent to England for repairs, as 
the work of re-windiny was altogether too technical and difficult a 
matter to be undertaken locally. On his own suggestion, the 
Council instructed Mr. Roberts to come to England for the purpose 
of using every effort to get the repairs executed expeditiously, and 
of ascertaining what recent developments had taken place in the 
manufacture of other plant which the Council agreed would 
presently have to be installed.” The ivisit has, we learn, been 
entirely justified by results. Thanks to the fact that he was in 
London, Mr. Roberts was able to buy a spare armature from 
Messrs. C. A. Parsons & Co., Ltd., and have it promptly shipped 
out to Durban. As a matter of fact, it was actually placed in 
service within three months of the orivinul breakdown. With 
reference to the pushing forward of other plant required by the 
Municipality, Mr. Roberts waa able to secure early delivery from 
the manutacturers of a large condenser, which was badly needed, 
us well as of other less important plant long overdue, including 
DUO-KW. transformers. In all, by his energy and foresight, the 
borough electrician appears to have saved the Council much 
valuable time. and local business meh a vast amount of incon- 
venience and monetary loss. When we state that the amount 
estimated to be spent is £18.000. and that the total cost to the 
Council of Mr. Roberts's visit was £223, it is not too much to say 
that the expenditure was amply justified, althouvh it was made 
the subject of some criticism by those worthy people who never 
quite realise what it is tobe pénny wise and pound foolish.” 

Our contemporarys remarks are perfectly correct : it pays, and 
pays handsomely, to send the engineer home at intervals of a few 
years, to get into touch with manufacturers, and to study the 
latest developments in electricity supply, which is never at astand- 
still. We have repeatedly observed the beneficial results of such 
visits, and cordially commend this policy to electrical authorities 
in the Dominions and Colonies. 


Nitrogen from the Air.—The National Efficiency Board 
ha: invited Mr. J. Orchiston, chief electrical engineer to the Post 
and Telegraph Departinent, to report on his proposal for establish- 
iny an industry in New Zealand for produciny nitrates from the 
air. Mr. Orchiston has acquired data dealing with the eost of 
hydro-electric schemes in Germany, Norway, and Italy: and in no 
ease, he said, can electricity be generated as cheaply as it could 
be done by utilising any of the large falls in the south-western 
sounds of New Zealand. One of the simplest propositions is that. 
presented in utilising the Bowen Falls, in the Milford Sound. He 
estimates thet after making full allowances for all contingencies, 
energy could be produced for one-tiftieth ae of a penny per unit, 
or l H.P. at at a cost of £1 per annuun. or nitrogen fixing from 
the air, Mr. Orchiston doubts if there is a more favoured spot in 
the world, for at the Bowen Falls there is deep water close to the 
side of the sound, and perfect shelter in all kinds of weather.— 
Auckland Weekly News, 


The B.A. Meeting.— As already stated here, the meeting 
of the British Association, which was to have taken place at 
Bournemouth in the autumn, has been cancelled. Annual and 


other members are asked to maintain their subscriptions as usual, ` 


as it would be regrettable if the research work of the Committees, 
some of which is of great importance, in connection with circum- 
stances arising out of the war. had to be curtailed. A meeting of 
the General Committee will take place at Burlington House on 
Friday, July 6th, at 12 noon. 


At least S8 furnaces are in use in this country. 


U.S. Electrical. Exports.—The electrical exports of the 
United States in 1916 exceeded in value eight million pound: 
sterling, compared with less than four millions in 1914 and lras 
than five millions in 1915. 


Electric Furnaces for Ferfo-Alloys.—The Priestinan 
Collieries, Ltd.. made experiments in the manufacture of ferro- 
Rilicon at Rowlands Gill in a small electric furnace. On the 
strength of the results of these experiments they erected larger 
furnaces, until now they have a 2.000-KW. furnace producing from 
10 to 15 tons of ferro-silicon per day. During the last four or five 
years they have successfully produced 25 per cent., 50 per cent. 
75 per cent.. and a short time ayo 95 per cent. ferro-silicon. the 
latter of which was of exceptional purity. They have now under 
consideration a scheme for the production of from 1.000 to 2,0 
tons of this material per year. The next alloy they took in hand 
was ferro-molybdenum. They experienced considerable difficulty 
in making this alloy, on account of ita very high melting point 
and the dithculty of getting rid of objectional impurities. but are 
now producing an alloy of excellent quality, testing over 80 per 
cent. of molybdennm. At the beginning of the war it was dis- 
covered that there were practically no stocks of ferro-chrome in the 
country. They were asked to make that alloy, and within three 
or four weeks of the outbreak of the war were in a position to 
supply their customers. Since then they have made large quan- 
tities of all grades of ferro-chrome, with carbon content ranging 
from $ per cent. to 10 per cent. Two or three months after the 
outbreak of the war a large demand for ferro-tungsten for the 
manufacture of high-speed steel set in. To make that material 
they erected a special furnace house filled with furnaces suitable 
for the manufacture, and are now producing between 300 ani 
400 tons of ferro-tungsten a year.—/rdu and Coal Tradex Rerier, 


Ice on Transmission Line.— During a severe slet 
storm, Mr. Stuart Van Buren successfully prevented ice formin; 
in dangerous quantities on the conductors of a transmission line. 
by usiny the heating effect of the current. This line was of 
double-circuit construction, connecting a large power house with 3 
aub-station 50 miles away. Under normal conditions, the two 
circuits were operated in parallel at 60,000 volts. As the storm 
occurred during light-load operation. the line current was not 
sutticient to produce the desired heating effect. Jt was therefore 
decided to use wattless current. 

In order to do this, the two lines were first separated at the 
power house with one generator on each line, but were left in 
parallel at the sub-station end. Next. the field excitation wa: 
raised to the limit on one machine. and was lowered as much a 
possible on the other. This set up a heavy wattless current 
between machines, which was forced to tlow over the transmission 
lines through the sub-station loop. This scheme proved effective 
in keeping the ice on the wires within safe limits.— lect: u! 
World, 


Society for Electrical Development.—At the annul 
meeting of the Society, which was held on May 8th, at New York. 
resolutions were passed unanimously pledging the Society to aup 
port the President in all measures necessary to maintain the honour 
of the country and the rights of its citizens, and to keep busine 
moving, Including the preparation of all electrical systems for the 
added demands that mizht be made upon them. Mr. Henry L. 
Doherty was re-elected president for the ensuing year. and Mr. 
W. H. Johnson chairman of the Executive Committee. A Com 
mittee was appointed to deal with the “° Organisation of the Indus 
try.” with Mr. J. H. MeGraw as chairman, and two representatite 
of each of the four sections—manufacturers, contractors, centr! 
stations, and jobbers each pair forming a Sub-Committee, who 
duty it is to ascertain what their particular branch of the industry 
wishes the Society for Electrical Development. to do for them. The 
“Organisation of the Industry ` Committee will then discuss the 
various suggestions, and formulate plans to be submitted at » 
meeting of the board of directors of the Society. The Society 
points out that electricity in every walk of life conserves tior. 
labonr, energy, and money, and thus can lend powerful aid to th 
country during this time of stress. 


Appointment Vacant. — Assistant telegraph engineer 
(£360), for the Post and Telegraph Department, Federated Maisy 
States, See our advertisement pages to-day. 


Fatality. At an inquest at Bakewell into the death nif 
Joseph Burrows (50). employed at the D.P. Accumulator Works. 3 
verdict of “ Nephritis.” brought about by the absorption of lex. 
was returned. 


Legal.—Loxpon Unitep Tramways, Lrp.—In the 
Chancery Conrt on Tuesday. Mr. Justice Eve granted a motion fer 
the appointment of a Receiver for the London United Tramwasrs 
Co.. Ltd. The company, it was stated by counsel, submitted to the 
appointment. Originally £25.000 debenture stock was issue. 
and there had been further issues of stock totalling almost another 
4£825.000, The reason for the appointment was stated to be thr 
‘company’s announcement of its inability to pay interest on the 
debenture stock due on July Ist. (The matter is referred to in the 
directors’ report. which is abstracted in our “ City Notes ` to-da).! 


Prohibited Exports.--The Supplement to the Band « 
Trade Journal of June 7th contains complete lists of attic-- 
which, according to the latest information received by the Boar! 
of Trade, are prohibited to be exported from Norway. Portus 
Russia, Spain. and Sweden. The Supplement also contain 3 
reprint of the United Kingdom Contraband List in its present 
form, : 
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The Work of the Central Electrical Laboratory at Paris. 
__Jnteresting particulars are given of the above institution in the 
current number of the Bulletin of the Société d' Encouragement 
pour l'Industrie National. The laboratory. whose director, M. Paul 
Janet, is responsible for the article in question, is governed by the 
Société Internationale des Electriciens, under an arrangement with 
the French Government. Its main activities are two: —(1) Tests 
and measurements on instruments and materials carried out for 
the public ; and (2) research work. 

As regards (1), the majority of Government departments depend 
on the laboratory for the very varied test work which they require 
carried out. 

The Ministry of Marine entrusts that institution with the tests 
on new types of storage batteries for submarines and acceptance 
tests on lamps for the Fleet. The tests made for the War Ministry 
include the measurements on instruments used for acceptance tests 
of electrical material, and acceptance tests on electrical material 
used in powder factories. 

Another department entrusts the laboratory with the testing of 
lightning arrester,-&c., installations on public buildings. For the 
Public Works Department investigations are made into the types 
of meters used by municipalities, &c.. for electric supply. 

The laboratory has also carried out important experiments on 
the physiological effects of electricity for a Commission appointed 
by the last-named Ministry. 

The research work has been of a very varied nature, and com- 
prises :---An extensive investigation into the various qualities of 
carbon used for dynamo brushes ; researches by M. Jouaust on the 
magnetism of iron. its magnetic viscosity, and its permeability at 
high frequencies ; MM. Laporte and de la Gorce’s researches on the 
dielectric strength of insulating materials under altervating and 
contintious pressures and varying frequencies ; and. finally. the very 
considerable work by M. H. Bureau (now deceasei) on insulated 
wires and cables and on insulating cloths. 

With regard to the transmission of energy, M. David has carried 
out oscillographic researches on one of the most extensive net works 
in France, ¿.e., that on the Mediterranean coast, which are very 
valuable and important in that they were made on an actual supply 
system, and not in the restricted area of a laboratory. 

In -photometry reference may be made to M. Laporte’s investi- 
gations on Violle’s platinum light standard —-the first experiments 
to be made in France on this subject since the classical memoirs of 
M. Violle. : 

Messrs. Broca and Laporte have studied the action on the human 
eye of various artificial sources of light, while Dr. Weiss and 
M. Ch. David have carried out a research on the mechanism of 
death by H.T. alternating currents. 

The laboratory has worthily represented France at various inter- 
national conferences, in which connection mention may be made 
of the international experiments carried out at Washington as the 
result of the International Conference on Electrical Units and 
Standards, held in London in 1908. 

Various papers have been published on this question of electrical 
units, 


Irish Peat Utilisation—Among various suggestions 
recently advanced for Irish industrial development, one that has 
received a good .deal of attention is the utilisation of the 
vast peat bogs of the country for electrical purposes. At the 
annual Congress in Dublin. last week, of the Irish Technical 
Association, Dr. J. H. Grindley read a paper on the peat resources, 
entering a strony plea that the Government and the newly- 
established Research Council should have impressed upon them the 
urgent need for assisting in this direction by research ‘work on 
the basis of nationalisation ; and Dr. J. F. Crowley submitted a 
paper dealing with the cheap distribution of power. Sir Thos. W. 
Ruasell, Bart., Vice-President of the Technical and Agricultural 
Department, said that the peat question had got into the worst 
possible hands, and warned the Congress that if scientists were 
going to deal with it. they should remember that they could not 
take the peat bozs out of the hands of the peasants, to whom they 
Were a necessity, without considerable trouble. The president (Sir 
Bertram Windle) said one of the misfortunes of Ireland was that 
the people never really got a grip of the value of research. 

A leading authority on electricity has written te the Dublin 
Press in protest against Sir Thos. Russell's attitude as closing the 
door to investigation. He points out that there are in Ireland 
4,000,000 acres of fuel bog—a supply that would last for 1.000 
years—and urges that if science could utilise these deposits it 
would not fail to provide a less primitive method of supplying the 
heat requirements of the peasant. who would readily understand 
that any great development of the countrygon commercial lines 
would develop him as well. : 


Electric Vehicles in Demand.—In view of the restricted 
supply of petrol, as a result of which a large number of motor- 
cars have had to be laid up, it is interesting to note that a 
demand is arising for electric vehicles, both new and second-hand. 
Thus, in one of the daily papers the other day, there appeared an 
announcement to the following effect :--* Electric vehicles : good 


prices given for modern cars in good condition, with or without 
batteries," 


“Electric” Freemasonry.—On May 26th, at the install- 
ation meeting of the Electric Lodge, No. 2,087, at the Mitre Hotel, 
Hampton Court, Mr. W. E. Reid was installed in the chair as 
Worshipful Master by his predecessor, Mr. E. J. Willcock. Mr. 
Reid is the son of Mr. E. J. Reid (Reid Bros.. Engineers, Ltd.), who 
celebrated the occasion by presenting the Lodge with a banner, 
bearing the names of all the Past Masters of the Lodge. 


Gas, Oil, and Petrol Engines. By A. 


REVIEWS. 


The Two-Stroke Engine. 
Temple Press, Ltd. 


By A. M. Low, D.Se. 
Price Is. td. net. 


Landon 


As a scientific investigator who cares nothing for estab- — 
lished practice, Dr. Low's views on the subject of two-stroke 
engines are naturally of considerable interest. We do not 
expect any work of his to be a mere catalogue of what others 
have done. Rather ado we look for originality and bold fore- 
casting, as When he calls this type of engine “the coming 
forn of internal-combustion engine.” This statement of the 
author would seem to relate particularly to automobile en- 
gines, there being little or no reference made to stationary 
engines; thus he sketches out a fascinating design for a 
three-eylinder two-stroke light car which certainly ought to 
be given a trial, as such an engine would be as smooth run- 
ning as @ four-stroke six-cylinder. Whether it would be so 
efħcient Dr. Low does not venture to say. It is true that the 
eħicieney of the two-stroke engine can: be raised until it 
almost equals that of the four-stroke, but this is achieved at 
the expense of that snunophcity which is one of the greatest 
charms of the two-stroke design, necessitating the introduc- 
tion of pumps and valves. The author blames prejudice for 
hindering the more rapid adoption of the two-stroke engine 
for motor work, but as long as the fuel consunption—a vital 
matter in these severely rationed davs—of the simpler engine 
is proportionately so much greater that prejudice cannot pos- 
sibly be dispelled. Here, and:in other directions, is work for 
the designer. Admittedly the latter has been handicapped: 
thus we agree that “the vast majority of two-stroke engines 
would have been improved by a knowledge of indicator work 
on the part of their designers.” Such knowledge, however, 


has been diffeult to obtain, owing to the fact that with the 


excepien of the magnetic and oscillating manograph—for 
the introduction of which we have to thank the ingenuity 
of Dr. Low--it is not practicable to obtain indicator diagrams 
at bhigh speeds with any ordinary form of indicator. We can 
imagine how hopeless would be a card resulting from a run 
of a two-stroke engine doing its 6,000-8,000 revs. per minute ! 
The mention of such speeds, which have actually been ob- 
tained, shows how nearly we are approaching to the internal- 
combustion turbine, as regards frequency of impulses, in the 
two-stroke engine; and this is one of the most interesting 
possibilities in front of the two-stroke engine.--G.S.S. 


GARRARD, Wh. Ex. 
Price 5s. net. 


Whittaker & Co. 


To condense into i pages a ** description of the construc- 
tion and operation of the various types of mternal-combus- 
tion engines is a large order, bearing in mind the enormous 
advances that have been magle mn these sas of recent 
years. Clearly, there cannot be given in a work on these lines 
that perfection of detail that would appeal to the expert; 
nevertheless, the author has succeeded admirably in his main: 
endeavour, which has been to enlighten not the cognoscenti, 
but the engineering student or apprentice and others engaged 
in engineering works or congerned in the ninning of internal- 
combustion engines. The account, inevitable in works of this 
class, of the ©“ history and developinent ”’ of these engines pre- 
cedes chapters on general principles and fuel and = combus- 


London : 


‘tion, all being commendably brief and to the point. This 


elears the way to a consideration, first, of gas engmes, then 
of petrol engines, and finally of Diesel and oil engines. The 
general scheme of the author is, after giving a brief ‘‘ intro- 
duction ° to each class of prime mover, to describe a series 
of representative engines and fittings. Thus we are told—- 
taking the first example from each class, so as to make no 
invidious distinction—about the Croley engine, the Rudge- 
Whitworth motor-evcle engine, the four-stroke Diesel, and 
the Ruston-Proctor petroleum engine. The aecounts of these 
and numerous other engines are quite well done, and are 
clearly illustrated by half-tone and line blocks. Chapters on 
gas producers, Humphrey explosion pumps and ignition com- 
plete a very useful little handbook.—G. 8.5. 


Elementary Strength of Materials. By Ewart S. Anprews, 
London: Chapman & Hall, Ltd. Price 4s. 6d. net. 


Of works on strength of materials a fine assortment exists, 
but, generally speaking, they are of a costly, elaborate, and 
highly mathematical kind. Mr. Andrews’s book Is none of 
these. It is intelligible, thanks to the adoption of graphical 
methods, to all of average mathematical ability. Not merely 
students, but those engaged in practical designing work, will 
find the book of considerable service. The chapters on test- 
ing of materials are very helpful, giving as they do an out- 
line of most of the well-known machines for testing materials. 
We miss, however, anv reference to Prof. Dalby’s work on 
this subject, though tbe automatic load-indicating machine- 
devised by Profs. Dixon and Huihmel is decribed and illus- 
trated. The testing) of: concrete is; interestingly dealt with by 
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the author, who is well known to building and architectural We believe that this is the best book the author has yet 
students. The book as a whole is one that we can heartily produced. It deserves to be widely read and will amply repa 
-recommend to those desirous of investigating the elements of careful study, and we hope that in due course the author will 


the subject, but for fuller treatment we must look to some _ bring out a volume presenting exclusively his own construc- 
more. ambitious work, as, for example, the same author's ` tive views in crystallised form. 

larger work on strength of materials, of which the present 

is in the nature of an abridged edition.—G. S. S. 


tm eR - m- a 


Engineering Workshop Drawing: First Steps in Engineering 
Drawing. By Henry J. Spoonrr. London: longinans, x 
Green & Co. Price 1s. 6d. net. OUR PERSONAL COLUMN, 

Prof. Spooner has given us a cheap and workmanlike book 


that cannot fail to be of value to all engaged in learning the The Editors invite electrical Engineers, twohether connected with the 
elements of their profession in the engineering workshop technical or the commercial side of the profession and industry, 
courses of our technical institutes. Photographs are freely also electrie tramway and railway officials, to keep readers of the 
and wisely used to show how the various instruments should ELECTRICAL REVIEW posted as to their MUL eTOO NES, | 
be handled, and these, combined with the 600 odd other aac aaa i 
illustrations, go to make up a really strikingly elľective little Birthday Honours.—In the list of Birthday Honours con- 
handbook.—G. 8. S. | ferred by the King, the following appear :— 


Mr. H. Pike Pease, M.P., Assistant Postmaster-General, is 
A National System of Economics. By J. T. Peppe. Univer- made a Privy Councillor. 7 
sity of London Press. Published by Hodder & Stoughton. Sir Philip Magnus and Sir Robert Hadfield become 
Price ds. net. baronets. j 
It goes without saying that a well-defined and preconceived Mr. F. H. Barker, who has been interested in the develop- 
system of economics is a national necessity—the difficulty is ment of the Parsons turbine; Mr. T. Gregory Foster, Provost 


to say precisely what the system shall be. ‘Lhe present volume of University College, London ; Mr. J. A. F. Aspinall, general 
sets forth the results of the author's study of the problem, ane eer of the L. & Y. Rly.; and Dr. R. T. Gl&zebrook, C.B., 
and this, in common with many other works on present and of the National Physical Laboratory, and a Past-President of 
future economic. problems, affurds much food for thought. the I.E.E., receive the honour of Knighthood. 


The whole question of national economics is, however, so Central Station and Tramway Officials.—Mr. Faye, tram- 


broad and so involved that it is immensely ditiicult to make way trathc superintendent at Leyton, on leaving for a similar 
definite propositions. Yet these it is which are required, 


l position at Southend-on-Sea, has been presented by the staff 
and probably to a greater extent now than at any pievious and employés of the Leyton U.D.C. tramways with a gold 
time in our history, and we are not sure that at the present watch and chain. 
juncture the author would not have done better to start off Mr. R. ALLAN Brown, who was appointed interim electrical 
with a statement of the 1U aims (which he now states on the engineer to Falkirk T.C. in September, 1915—on the occasion 
last pages of the book), and base thereon definite proposals 1 


of the chief electrical engineer, Mr. Harold Ransom, joining 
as to how they may best be attained—expressing his personal the Inns of Court O.T.C.—and was later appointed to the 
views as briefly as might be, and without copious quotations charge post, has received a commission in the R.N.A.S., and 
froin the works of other writers. leaves shortly for the Royal Naval College, at Greenwich. 

We do not wish to belittle the present work, for it repre- The vacancy, it is understood, will be temporarily filled. 

sents the fruit of much thought and labour, but we believe The Glasgow T.C. is to consider the following increases of 
such a book as we suggest would be of greater national value. salaries recommended by the Tramways Committee :— 
What we wish to do is to get our employers and our intelli- Messrs. F. W. Christall, mains superintendent, from £365 to 
gent workpeople to formulate definite ideas on national £330; J. Grierson, civil engineer, from £305 to £320; D. J. 
economics as relating to their own work, and for the attain- Adc 


: Liddell, outdoor traffic superintendent, from £825 to £30: 
ment of this end, the more concise and definite the proposals R. F. Smith, accountant, £295 to £310: G. B. Masterton, 
placed in their hands, the better. So much for our personal chief draughtsman, from: £295 to £310: John Crichton, 
views, after expressing which it is only fair to outline the cashier, from £270 to £285; and Miss J. Muir, lady superin- 
treatinent which the author has given to his subject. tendent, £230 to £245. | 

The first two chapters deal with considerdtions arising out Mr. J. B. FELTHAM, electrical engineer to the Mexborough 
of the Paris Economic Resolutions, dnd the conditions re- 


; ; Urban Council, has been appointed engineer-in-charge of the 
quired to make those resolutions effective. Much useful waterworks recently acquired by the Council. | 
matter 18 presented concerning the theory of free trade and Belfast Corporation Tramways and Electricity Committee 
protection and concerning enemy. allied, and neutral trade © has appointed Mr. W. G. Morrat, chief engineer of the Bel- 
after the war. The inflation and manipulation of prices is 


next considered, 


fast Rope Works Co., mechanical engineer at the Corporation 
and how, London 


together with the question as to whether, electricity works. 


may remain the gold market of the world. 


A i : ( Leek U.D.C. has appointed Mr. FREDK. SWARBRICK, of 
The author's speculations are interesting and (so far as can Minehead (Somerset), as chief electrical engineer, at £25) 
be judged) sound, but fresh problems have been raised by a vear. . | r 
America’s entry into the war. In discussing the co-operation ‘The services of Mr. TAPPER. borough electrical engineer, 
of Labour in production and politics, the author refutes the 


l : l : > Stepney. have been requisitioned by the Government Coal 
Marxian fallacies which have consciously or unconsciously Controller for assisting him in the apportioning of coal to 
been adopted by organìsed Labour in the past. The problem electricity undertakings and other large users throughout the 
of securing sounder relations between Labour and Capital country. The Government will pay two-thirds salary, and 
1s one of the most serious with which we are faced, and the Mr. Tapper will devote whatever time can be spared to the 
author's essay on the subject should contribute appreciably conduct of the Stepney undertaking. 

towards its solution. The same remark applies to the next 
chapter, on the economié aspect and problems of modern 


General.—We regret to state that Mr: J. J. Inaurs, chief 
machinery. - Here, again, the author upsets many, Marxian 


l é electrical engineer for Messrs. D. Colville & Sons, has just 
views, and exposes facts which are all too often neglected undergone an operation for appendicitis. We are glad to 
by those who regard machinery as an instrument for robbing - learn that the operation was very successful, and that Mr. 
Labour of its just reward. Bek 3 Inglis is progressing favourably. 

The author regards the ininimum wage as the only solution Mr. W. Hares has been elected Chairman of the Hull Cor- 
_to the Labour problem in general, and the best means of poration Tramways Committee, and Mr. CHarLes Raine has 
overcoming “restricted output ’’ in ‘particular. In the past been elected deputy-chairman. | 
it has unfortunately been the case that workers have de- Colonel A. S. Cooper, C.M.G., has been appointed Director 
inanded the proverbial yard when given an inch. However, of Inland Waterways and Docks at the War Office. in succes 
the author’s arguments are sound, and agree in principle sion to Major-General A. S. Collard, C.B.. now Deputy Con- 
with (though they perhaps exceed in optimism!) the views troller of Auxiliary Shipping at the Admiralty. 
which we have expressed for years past.. Chapter VII con- 
sists of a powerful plea for agricultural “ revival.” and an Roll of Honour.—Gunner E. Bawcrrtt, R.E.A., formerly i 
excellent explanation of the importance of agriculture: since the cable testing department of the India-Rubber Co., Silver- 


these pages were written much has been done perforce which 


town, has been wounded in France. 
ought to have been done long ago, and surely the main lessons 


Captain Frenertc Hanns, R.E., formerly in the electric 


of national food production have now been driven home to us light department of the same company, was recently Be 
all. Chapter VIII deals with the equally important problem in France. He was son of Mr. Albert C. Hands, of Snow a 
of reform in our transportation rates and methods. .The E.C. Captain Hands joined the Territorials as a sapper in the 
advantages of a “clearing house ” system are well explained. Electrical Engineers about 12 years ago. He went to France 
The final chapter deals with relative systems of political in October, 1914, with a Wireless Section, and remained tbere 
economy and national economics, and consists largely of an for about eight months, first as sergeant, and afterwards a8 


appreciation of Tist’s work and the benefit derived therefrom sergeant-major. He then obtained his commission, ‘and tc 
by Germany. By the way, it is curious to find a statement wards the end of 1915 was attached to the Air Lines, and last 
in the preface that the author felt that his system of economics March obtained his captaincy. Captain Hands was eres 
“rested upon a sure and solid foundation” only after he Commanding a Signal Constructional Corps, and he met his 
had read List’s ‘‘ National System of Political Economy.” death returning late at nightfrom an advanced post. 
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Private J. Barker, Loyal North Lancashire Regiment, 
missing since October last, now officially reported killed in 
action, was employed by Messrs. Dick, Kerr & Co., Ltd., 
Preston., B l - 

Lieutenant I. J. CLARKE, of the Canadian Forces, who was 
killed in action on May 19th, aged 24, was in partnership 
with his brother in the Prince Albert Electrical Co. He 
emigrated to Canada several years ago. 

Second-Lieutenant HaroLD Ransom, Argyle and Sutherland 
Highlanders, formerly chief electrical engineer under the 
Falkirk T.O., has been wounded in action, and is in a Man- 
chester Hospital. | 

Lieutenant C. Maurice Down, Ist Hertfordshire Regiment, 
now attached R.F.C.. bas been awarded the Croix de Guerre. 
He has also been récommended for the Military Cross. 

Sergeant Jony, Dixon, who was employed in the tramways 
department of the Hull Corporation, has been awarded the 
Military Medal. | S 

Staff-Sergeant GEorGe MarsmaLL, R.E., who, prior to the 
war, was in the employment of the Dundee Electricity Works, 
has been mentioned in dispatches for good work done in 
France. . ; 

Wireless Operator ALFRED Barrett Harwoop is missing, 
and presumed drowned in the recent sinking of the Arcadian. 

Lieutenant J. A. O’Suusrvan, R.F.C.. killed in action on 
May 27th, aged 20, was the only son of Mr. P. F, O'Sullivan, 
chief engineer of the Dublin United Tramways Co. 

Corporal G. Cook, Essex Regiment, who has fallen in 
action, was with Messrs. Crompton & Co., Ltd., Chelmsford. 

The Military Medal for bravery in action has been awarded 
to Private A. SHackLADY, King’s Liverpool Regiment, who 
wag formerly on the staff of the St. Helens tramways. 

Sergeant R. GREATOREX, Chief Signaller, Border Regiment, 
formerly a driver on the Corporation tramways at Stockport, 
who gained the Military Medal for gallantry in action, has 
been presented with a lever watch by the Bredbury and 
Romiley Soldiers’ and Sailors’ Recognition Committee. 

Private CoLLEDGE, formerly at the Rugby works of the 
B.T.H. Co., has been killed whilst dressing a wounded com- 
rade in the open. 

- Corporal I. B. Looxgart, Cheshire Field Co., R.E., killed 
in action, was in the electrical engineering department of 
Lever Bros., Ltd., of Port Sunlight. i 

Sergeants J. JACKSON and G. W. Jackson, brothers, who 
were both formerly inspectors in the Ieeds Corporation elec- 
tric lighting department, have died in hospital of wounds 
received in action on May 14th and 15th respectively. 

Second-Lieutenant J. D. Ferauson, who was formerly on 
the staff of the Glasgow Corporation tramwavs department, 
after being officially reported missing on April 28th, is now 
announced to be a prisoner of war. 

Private A. O.. Puca, aged 19. who was emploved by the 
Kidderminster Electric Tramway Co., has been missing since 
April 28th. 

Lance-Corporal R. Currrorp, Sherwood Foresters, who was 
employed by the Electric Construction Co., Ltd., at Wolver- 
hampton, has been killed in action. 

Sergeant J. T. Deans, Army Cyclist Corps. who was killed 
in Palestine on April 19th, aged 23, was employed by Messrs. 
Chalmers, Ltd., electrical encineers, of Glasgow. 

Private F. WALKER. Canadian Mounted Rifles, previonsly 
missing, now reported killed. was employed at the British 
Westinghouse Co.’s works, Trafford Park. 


‘Obituary.—Mr. WM. Harrur.—We regret to record the 
death. at the age of 65 years, of Mr. William Harpur, city 


engineer of Cardiff. 


. NEW COMPANIES REGISTERED. 


Cathodes, Ltd. (147,620).—Private company. Regis- 
tered June Ist. Capital, 210,000 in £1 shares. Manufacturers and repairers 

copper water jackets for internal-combustion engines, fuses, and other 
parts of shells, and similar articles, by electrolytic deposition, engineers, 
metallurgists, &. Agreements (1) with C. E. Peczenik, (2) with N. Bosanquet, 
and (3) between Alastair-Houston-Boswall-Preston and T. Hamilton-Adams. 
The subscribers (each with one share) are: F. W. Darch, 20, Eastcheap, 
E.C. 3, solicitor; A. Taylor, Thames House, Queen Street Place, E.C., char- 
tered accountant. e first directors are: T. Hamilton-Adams, N. Bosanquet, 
Sherard Cowper-Coles, Alastair-Houston-Boswall-Preston, and G. Houston- 
Boswall-Preston. Registered office: 11, Arundel Street, W.C. 2. 


Renew Electric Lamp Co., Ltd. (147,598).—Private com- 
pany. Registered May 31st. Capital £10,000 in 10s. shares (10,000 5 per 
per cent. tum. pref.). To take over the business carried on at 83, New 
Street, Kennington, S.E., as the Renew Electric Lamp Co., with F. Harrison 
and others. The subscribers (each with one pref. share) are: W. A. Ward- 
Jones, 7, Queen Street, E.C. 4. solicitor: T. J. M Hume, 124, North View 
Road, Hornsey, N. 9, clerk. The first~directors are: R. G. M. Delpech, one 
other to be nominated by him, and F. Harrison. Qualification, £100. Soli- 
citors: Mawby, Mawby & Morris, 7, Queen Street, E.C. 4. . 


‘Geo. W. Baker, Ltd. (9,866).—Private company. Regis- . 


tered in Edinburgh on May 90th. 


Capital, £2,000 in £1 shares, Electrical 
engineers and map actus, &e. 
te 


The subscribers (each with one share) are: 
G. W. Baker, 99, Kengtew Street, Glasgow: J. 


J. Smith. Machrihanish, hotel 
Proprittor, The first directore are: G W. Baker and J. Smith. Registered 
fice: 19, Blythswood Square, Glasgow. ; 


r 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Tyne Electric Steel Foundries, Ltd.—Issue on May 10th, 


1917, of £1,500 debentures, part of a series of which particulars have already 
been filed. 


Tuke & Bell, Ltd.—Mortgage on proceeds of 16 muni- 


tions contracts, dated May Ith, 1917, to secure all moneys due or to be 
come due from company to London City & Midland Bank. 


Alert Electricat Co., Ltd. (78,971).—Capital, £2,000 in 


£1 shares. Return dated February 28th (filed May 5th), 1917. 708 shares 
taken up; £708 paid. Mortgages and charges: Nil, 

CITY NOTES. 

Revenue for 1916, £558,866. After in- 


Metropolitan = cluding the balance brought forward from 
Electric 1915, and deducting all expenses charge- 
‘Tramways, able to revenue, including a provision of 


Ltd. .£22,158 for future reconstruction and re- 
newels, £37,796 remains, out of which 

£11,015 1s put to reserve, £25,000 is required for preference 
dividend, and £1,781 is to be carried forward. The traftic 
receipts, after adjustment of accounts with the L.C.C. in 
regard to through running services, amounted to £504,338, 
showing an increase of £43,515. This increase is more than 
swallowed up by the increase in working expenses. Passen- 
gers carried: 1916, 105,109,403; 1915, 89,656,054. Average 
receipt per passenger: 1916, 1.16d.; 1915, 1.23d. The units 
sold by the North Metropolitan Electrical Power Supply Co. 
were 53,352,819, as against 39,457,712 in the previous vear. As 
a result of the abnormal cost of fuel, the gross profits of the 
Power Co. show a decrease of £4,081. Meeting: June 11th. 


Mr. P. E. Beacacrort presided at the 


Electric annual meeting on May 31st. He said 
Construction that the accounts again showed consider- 
Co., Ltd. . able improvément. The gross profit from 


manufacturing and, contracting was 
£103,000, against £88,500, an increase of £14,500, and the net 
profit £51,500, against £43,200, an increase of £8,300. The 
increase in net profit was about 20 per cent., which, having 
regard to constantly increasing -prices of all materials and 
higher rates of wages, was very satisfactory. Increases in 
wages were regulated by the Ministry of Munitions, and were 
generally put into operation with only short notice, but 
under existing conditions this might be unavoidable. As no 
corresponding increase, however, could be obtained on cur- 
rent contracts, they would realise how difficult it was nowa- 
days to frame accurate estimates. For example, on April Ist 
an increase of 5s. per week was granted to all workmen, and 
a war bonus of 10 per cent. to the weekly staff. The work 
in progress on March 3lst (which was greatly in excess of 
any previous year) would have to bear the full increase, and 
the estimated profit accruing for the new financial year would 
be somewhat reduced. It was to be hoped, therefore, that if 
and when further increases were granted, some opportunity 


-would be afforded emplovers of completing current contracts 


on the old basis, or of being granted an increase in prices by 
Government departments on such contracts. For their im- 
proved results they were again indebted to a larger turnover. 
This having been obtained from substantially the same equip- 
ment as in pre-war times. very special exertions had been 
made by both the staff and workmen, for which they could 
not be too highly commended. The recent unrest in the engi- 
neering trade was non-existent in the company’s shops, and 
their interest in the welfare of the men had been reciprocated 
by loyal and unremitting efforts on their part. The speaker 
said he concurred in the views expressed by many chairmen of 
public companies on the danger of appropriating so large a 
proportion of excess profits. The simplicity of the tax was of 
itself, of course, a great temptation. and to get as much ar 
possible out of the taxpayer was presumed to be the duty 
of those who administered the Acts. Moreover, no correspond- 
ing dutv had heen imposed by Germany, where large sums 
were heing accumulated by-manufacturers, which would be 
utilized in capturing nentral markets. Tf any great expan 
sion war to be made in the trade of this country. there must 
he a corresponding accumnuiation of capital. but how this 
was to be accomplished with so large a proportion of profits 
taxed at the source it. was difficult to see. Regarding the 
business generally, their position gathered strength vear by 
vear. and he saw no reason why this should not continue. 
Much of their success was due to the amicable relations which 
had existed between the workpeople and themselves. They 
had endeavoured in every reasonable way to do what thev 
could to contribute to their- well-being and comfort. and manv 
of the recommendations made by the Ministrv had been in 
operation at Bushhurv for some.vears. Thev had provided 
up-to-date recreation room:,-:and»-ground for tennis and bowls, 
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and such facilities, he considered. were essential for the health 
and well-being of employés of all industrial concerns. Their 
cluba were well managed and controlled by the employes 
themselves, and were almost entirely self-supporting. The 
future of industrial development after the war was occupying 
the minds of all who had the welfare of the country at beart, 
and legislation must take account of future generations. The 
proper education and training of the voung to take their part 
in that development were all-important, and technical schoo! 
training should be compulsory. Wolverhampton, where their 
works were situated, had recognised its duty in this matter, 
and had provided excellent classes. For many years they 
had encouraged their bovs to attend these technical classes, 
and successful students had been awarded prizes, and had 
been given promotion in the workshops. They had reintro- 
duced the system of indentares, under which they hoped to 
turn out journevmen possessed of a greater degree of skill and 
knowledge of their trade, and in other respects were doing 
what they could to encourage and help the boys. Personally, 
he would like to see it made compulsory for factory boys to 
attend classes until they were, say, 18 vears of age, and 
compulsory upon employers to give boys these facilities dur- 
ing business hours. 
routine of workshops, but it would only be temporary; and 
-would anvone deny that the advantage to the nation would 
not far outweigh any inconvenience or additional expense to 
the employer? The chairman expressed appreciation of the 
work of the managing director, Mr. Gray, the joint director 
and secretary, Mr. Willock, and the manager at the works, 
Mr. Furniss. 
i Revenue for 1916, 
£122,430 for 1915. 


£120,586, against 


London and (mt of the total avail- 


Suburban able balance of £84.857, the full dividend 
Traction of 5 per cent. on the cum. pref. shares is 
Co., Ltd. paid, leaving £4,684 to be carried forward. 


The continuance of the war has adversely 
affected all the subsidiary companies owing to the large 4n- 
crease in the cost of labour and materials, but in the case 
of some of the companies the increased cost of operation has 
been largely met by an expansion of revenue. The position 
of the London United Tramways, Ltd., is referred to. Since 
the commencement of 1917 it has become evident that the 
net results for the year will be even less favourable. In these 
elireumstances, and in-view of the fact that a large sun will 
be required to pnt the undertaking into a proper condition 
of repair, a reorganisation of the capital of the L.U.T. appears 
unavoidable. Pending the formulation of a scheme for this 
purpose, proceedings have been commenced by a debenture 
stockholder of the L.U.T. for the appointment of a receiver. 
Until that scheme was settled, it was impossible -to state 
how far the London & Suburban Co.'s interests in the com- 
pany might be affected. No dividends have been paid by the 
LUC.T. since July, 1914, when 4 per cent. was paid on the 
preference shares. Meeting: June 13th. 


Gross receipts of tramway undertaking 


Delhi Electric for 1916, £11.135; electricity supply under- 


Tramways taking, £22,934. These figures represent 
and Lighting = increases of 16 per cent. and 13} per cent. 
Co., Ltd. respectively. Combined undertakings show 


a net revenue of £11,593, against £10,300 
in 1915, and £8.163 in 1914. After charging general expendi- 
ture m London and Delhi. debenture and loan interest, Indian 
Income-tax, and depreciation of profit and loss account, £3,194 
remains, plus £896 brought forward. There is put. to re! 
newals reserve £1,000. 2 per cent. (less income-tax) is to be 
paid on the preferred shares, and £1,089 carried forward. 
Plant, equipment. and rolling stock have been overhauled, 
and are in good condition. Cost of upkeep will probably con- 
tinue to be heavy for some time. Additions to plant during 
1916 cost £1,856. The allocation from profits to meet depre- 
elation of plant and equipment has been increased to £4,000, 
‘making the total £10,000. Further plant is imperatively 
necessary. and a contract for a third Diesel engine has been 
made. Arrangements have been made locally for the tem- 
porary use of an old machine. The provision of other neces- 
sary plant, equipment. and mains remains in abevance for 
the present. Owing to these difficulties, and owing to the 
high prices of all materials, connections to new consumers 
are temporarily restricted, and charges for supply are in- 
creased. 

i £336,335 


Gross receipts for 1916, (in- 


London crease £2.19). Increased cost of material 
United and labour increased the expenses by 
Tramways, £34,010. After including the balance 
Ltd. ‘ brought forward, and deducting interest 


and all expenses chargeable to revenue, 
there is an adverse balance of £2.588 to carry forward to 1917. 
The report savs:—‘‘It has now become evident that the net 
results of operation in the current year will be even less 
favourable. In these circumstances, and in view of the fact 
that a large sum of monev will be required for the purnose 
of placing the companv’s undertaking in a proper condition 
of repair, proceedings have been commenced by a debenture 
stockholder for the apnointment of a receiver pending the pre- 
paration of a scheme for the reorganisation of the company’s 
capital.” As a result of further negotiations between the 
directors and the L.C.C., the litigation arising out of the 
arbitrator’s award in the matter. of the purchase of the com- 


This might somewhat disarrange the- 


pany’s tramways in Hammersmith, which form part of the 
security of the 4 per cent. first mortgage debenture stock, 
has been settled on terms which are set forth in the report, 
the purchase price being £235,000, completion to be post- 
poned until the end of the war, and £12,000 towards the com- 
pany's costs. The company may discontinue forthwith the 
verreration of electricity at the Chiswick power station, and 
purchase the energy required for the Middlesex and London 
hnes from the Lot's Road generating station, Chelsea, from 
which the current for the Surrey lines is already taken. The 
company may convert a portion of the power station into a 
transforming station, of which they will retain possession for 
21 vears in consideration of their giving the Council a free 
supply of electricity for a like period to the tramways to be 


- taken over by the Council. Passengers carried were 65,734,446, 


as against 63,145,226 for 1915; car miles pen 7,494,898, against 
7.744.894 for 1915; average -receipt per passenger 1.1%d., 
against 1.21d. for 1915. Annual meeting: June 12th. 


Presiding at the annual meeting, on 


Callender’s Friday last, Sir J. Fortescue FLANNERY, 
Cable and Bart., M.P., said that during the war the 
Construction course of all manufactures had been 

Co., Ltd. changed from the making of goods for the 


benefit of man to the making of imple- 
ments for his destruction. Their manufactures had followed 
that unhappy downward course in an increasing degree each 
year since the war began. Whilst sparing no effort to serve 
the State, they had struggled hard to keep together their old 
and valued business connection: which existed at home, in the 
Dominions, and in neutral foreign countries. They had had 
some success In that endeavour, and they had taken every 
precaution to enable them to: open out again in their com- 
mercial connections when the war was gver. In the mean- 
time, the Minister of Munitions had imposed such restrictions 
as completely to change the ordinary course of their business. 
They had forbidden the use of copper for the making of 
cables, excepting those specially sanctioned for the war and 
for special purposes. The Minister of Shipping had restricted 
their export even of goods already made, and their foreign 
and colonial orders, the satisfactory execution of which would 
have redounded to the credit of the company, were now in 
a state of indefinite suspension. They had, however, not 
been without plenty of occupation, and the variety of the 
War munitions which they had taken in hand at the request 
both of the War Department and the Admiralty had been 
very great, and formed a monument to the mechanical in- 


~- genuity and the business adaptability of the managing direc- 


tent staff. 


tor, Mr. T. O. Callender, and to his large and highly compe- 
Last vear he mentioned how largely they had 
adopted the services of women, especially in their works in 
Lancashire. During the past vear they had more women 
actually, and more m proportion than they ever had, and 
they were becoming more competent, capable, and mtis- 
factory.. They had had several substantial increases in the 
cost of labour as well as in the cost of materials. Since the 
last meeting they had opened a building which was intended 
for, and which was splendidly adapted to, every social and 
recreative use to which the employés could put it. It cost 
several thousands of pounds, and it had accommodation for 
senting nearly the whole of the employés at one time at 
meals, and at other times affording an opportunity for social 
meetings and recreation. They were constructing somewhat 
sinilar accommodation at the Erith works, while at Belve- 
dere, quite close to their works on the Thames, they had a 
hostel which was intended for the living and sleeping of the 
female employés. Thev had already organised a system of 
“fret aid’ in case of accident or sudden illness, and they 
were endeavouring to extend that so as to have something 
more in the nature of hospital accommodation. The increase 
in wear and tear of plant had been considerable, because the 
plant had been working at high pressure all the time. Ther 
had enormously increased their output, and they had worked 
long hours. They had made such provision as seemed to be 
reasonable for. depreciation. At both their Anchor works in 
Lancashire and their Erith factory they had put im quite a 
quantity of new and improved machinery. They had also 
Increased the buildings very considerably, and at the moment 
they were constructing practically new works upon a portion 
of the land that the forethought of the directors had provided 
in years gone by. Having referred to the strengthening of 
the board by the election of Mr. A. W. Tait, the chairman 
proceeded to refer to the accounts. There was, he said, no 
change in the capital and the liabilities, in the reserve, or im 
the machinery renewal, but bills payable were £75,000 less 
than they were a vear ago. That was one reflection of the 
shortage of commercial trade to which he bad already 
referred. Their trade creditors and other liabilities were some- 
thing like £159,000 more than they were last vear: that was 
a reflection also of the change in regard to higher prices. 
On the other side of the balance sheet, the item for deprecia- 
tion was £17,000—£7,000 more than a vear ago, that beins 
the verv moderate assessment which they had put upon the 
extra depreciation to which he had drawn their attention. 
Cable drums. contract plant, &c., stood at £36,917, which 
was £4,000 less than a year ago, due to the fact that ther 
had also depreciated those particular items on account of the 
extra service to which they had been put. The profits 


-amounted to £190,000, as compared with £177,000 last year. 
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an increase of £13,000. That extra £13,000 profit was a very 
small increase in proportion to the labour and trouble re- 
quired to earn it. They proposed to pay a dividend, which 
amounted with bonus and special bonus to a rate of 20 per 
cent., which would leave £249,000 to be carried forward. The 
4) per cent. distribution, absorbing £35,000, was just onec- 
seventh of the carry forward; in other words, they were being 
advised to carry forward an amount equivalent to a dividend 
of 2 per cent. for seven succeeding vears. He did not 
promise them that dividend, and he did not know what to 
{y about the future, which was very doubtful in all commer- 
cial enterprises, but it was a very fair, and even satisfactory, 
opening for the accounts for the new year. He would like 
to remind them that those very gratifying results had not 
heen obtained by profiteering. They had not been paid ex- 
ceasive prices; they had made no unfair bargain out of the 
needs of the nation. They had changed their form of manu- 
facture at the bidding of the State, and they had served the 
State for a reasonable and moderate remuneration. There 
had been no sensational increase in their profits; it was an 
honest profit largely based upon the accumulated savings of 
past years. If anybody should say that 20 per cent. was a 
high profit, the answer was that that profit had not all been 
earned in the year just closed, but thaf it was the result of 
the thrift, savings, and accurgulations of many years past. 

Mr. T. O. CaLLENDER, in seconding the motion, referred to 
the men who had joined the Forces, and to those who had 
laid down their lives. 678 men who formerly worked for them 
were now serving either in the Army or in the Navy. Under 
ordinary circumstances it was his custom to give them some 
information as to the new lines on which the bustness was 
progressing, and the new developments which were taking 
place. He was sorry that owing to the special nature of that 
business, and owing in many cases to the extremely confi- 
dential work they were doing, he could tell them but little. 
Most interesting work in various directions had heen under- 
taken, but it was impossible in any way to specify what it 
had been. The ordinary run of their business in connection 
with the making of cables had practically ceased. It was 
impossible to obtain the necessary materials, copper being 
only one of them, and even if they could make cables it 
would be almost out of the question to get them to their 
destination. They recognised that when the war came to an 
end a good deal.of work would he required to win back for 


the company the trade which had been lost through the 


necessary closing down of many of “those old connections. 
Only a few days ago they received intimation that one of 
their friends in Scandinavia, who had been in the habit of 
making use of large quantities of their cables, had found 1t 
necessary to place their orders with a neighbouring country, 
and for the present, and. he was afraid, for some time ‘to 
come, that market would be closed to them. While they 
recognised that those difficulties would arise, they were ready, 
when the war came to an end, to hold their own with any 
of their competitors, and to win back any part of their busi- 
ness which might have passed into other hands. They con- 
sidered that although the success of the company had been 
considerable in the past, it was probable they would have a 
much larger and greater work to do in the future in the 
new England which would arise after the war. > It was un- 
questionable that electricity would play a greater part in 
the daily life of inan, and a much greater part in the manu- 
facturing life of this country, than it had ever plaved in 
the past. and it was equally certain that, when that time 
came, Callender’s would not be behind in obtaining a 
share of the orders which would result. They therefore anti- 
cipated a good deal of worry and a great deal of Jabour, but 
they hoped with satisfactory results, when the happy dav 
arrived. They had spentlarge sums of monev in the upkeep 
of the works: maintenance and depreciation had of necessity 
to be inereased, for not onlv were the prices which they had 
to pav for materiala infinitely greater than in past years, but 
the class of labour which they had to make use of was nearly 
alwavs less experienced, and often less careful, than af vore. 
and as a result their plant and machinerv. and tools and 
fittings suffered from the handling which they got. It was 
for those reasons that they had added so largely to deprecia- 
tion. 
The report was adopted. 


Gross earnings for 1916, £709.226; gross 


United maintenance and other charges in Argen- 
River Plate tina and London. £477,371; profit £231,855, 
Telephone plus £6,234 brought forward. After paving 

Co., Ltd. debenture interest, preference dividend, 


and 8 per cent.. free of income-tax, on the 
ordinary shares, and putting £2.000 to staff provident fund, 
£30.000 to reserve. and £26,000 to war contingencies reserve 
fund, £6.990 remains to be carried forward. To fill vacancies 
caused by the death of Sir G. Franklin and Mr. G. Keith, Sir 


John Gavev has been elected chairman, and Messrs. J. E. 


Kingsbury and A. Anns directors. 


Anderston Foundry Co., Ltd.—The report shows that the 
profit, after providing for depreciation, excess profits duty, 
and income-tax, was £32,767. against £30.329, before pro- 
viding excess profits duty. Dividend for the year 22s. per 
share, putting £5,000 to reserve, and carrying forward £8,720. 


se 


Brazilian Traction, Light & Power Co., Ltd.—Quarterly 
dividend, 14 per cent. on the fullv-paid cumulative prefer- 
ence shares. 


Calcutta Electric Supply Corporation, Ltd.—The_ units 
sold to consnmers during the five weeks ended March 30th 
were 2,391,238, compared with 2,122,507 units last year. 


Canadian General Electric Co., Ltd.—The directors hive 
declared a quarterly dividend of 2 per cent. for the three 
months to June 30th, being at thé rate of 58 per cent. per 
annum, on the common stock. 


STOCKS AND SHARES. 


TuespayY EVENING. 

THE mam feature of the inarkets throughout the House is 
the continued quietude of business. Russia has become some- 
thing of a thorn in the financial flesh which threatens to be 
permanent; and with the rate of exchange daily moving 
against Petrograd, the investor, even in first-class British 
securities, is disposed to go slowly in the way of investing 
his money. : 

Meanwhile, authorities in high places are roundly rating 
us for our extravagance—and not us alone, but the Govern- 
ment also, for not taking away, by taxation, the means where- 
by extravagance is, mnaintained. In spite, however, of this, 
with its appeal for more taxes, coupled with the quietude 
of business, prices of most Investment issues are extremely 
well held. The electrical and the telegraph departments are 
excellent illustrations of this; and if proprietors of stocks and 
shares are tempted to complain that values do not improve, 
they have at least the consolation of seeing thein keep remark- 


ably steady. 


Metropolitan Consolidated is 4 better at 233, and Under- 
ground incomes are good at 83. This strength is shown Jn 
the faee of weakness in most of the Steam stocks, the latter 
being unmoved by the fact that present prices include the 
greater part of the first half-year’s dividends. Labour troubles 
—present und to come—are still the deterrent factors in the 
situation. Metropolitan surplus land stock is better at 49, 
and Districts are unchanged at 16. With the recent re- 
arrangement of fares on the L.C.C. trams, the expectation 
is revived that fares on the Tube lines may be similarly . 
treated before Jong. 

Mexicans are mostly dull and heavy; the 5 per cent. bonds 
ef the Tramway Co. have shed 2 points. Inquiries have been 
wade during the last day or two on behalf of Amsterdam 
capitalists who appear to be anxious to take a hand once 
more in these ventures. The market, however, has drifted 
into such a limited condition that, while there 1s difficulty 
in getting a bid for stock one day, on the day following it 
may be just as hard to find a seller, so much are demand 
and supply governed by the immediate sentiment of the 
moment in regard to Mexico. If the Dutch started to buy 
Mexican industrials in earnest, prices “would probably go 
bounding ahead; and holders of the stock on this side might 
weleome the opportunity for getting out, even at the big 
loss which most sales would entail. 

Rio de Janeiro Tramway bonds are better, in consequence 
of a further rise in the Brazilian exchange; and for most of 


« 


' the Brazilian issues there is an increased demand, in which, 


however, Brazilian Tractions have not yet participated. The 
British Columbia gronp is still flat. Buyers want the offer 
of good-class Canadian industrials, more particularly those 
connected with the electrical industry; and the prospective 
purchasers announce that they are not out for high dividends, 
but that they are content with a comparatively low return 
on their money. Yet, so contrary are Stock Exchange cur- 
rents nowadays, there is scarcely any stock to be bought; and 
whatever shares do come into the market are snapped up by 
people who have been waiting for weeks. 

Anglo-Argentine Trams are dullish on the issue of the 
report, a document which shows that the undertaking is still 
struggling against adverse conditions. The second prefer- 
ence shares again go without their dividend. The Lisbon 


Electric Tramways increased its passengers by 10 millions, but 


working expenses rose still more heavily, and the ordinary 
shareholders go dividendless, against the 4} per cent. they 
received in the previous vear. 

Changes in the telegraph and telephone market are few 
and far between. West India and Panama Ordinary are left 
unchanged at 22s. 6d. ex the dividend of 6d.. deducted last 
week, while Orientals at 2k show a nominal fall of 1/16, 
accounted for by the dividend of like amount. Amongst the 
stocks not quoted in our list. Amazon Telegraph were done 
the other dav at 4 and 4 1/16. Cuba Submarine Preference 
changed hands at 144. and the last business done 1m, Direct 
Spanish Preference was at 74. Aviittle demand has arisen for 
the debenture stocks in-this section, Hastern Extension Fours 
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being a point better at 74, while Eastern 4 per cent. Deben- 
ture is 73, the difference arising from the fact that the former 
stock carries about 10 weeks’ more interest than the latter. 
West India and Panama first Preference were done:at 7k 
at the end of last week, but the Seconds have lain dormant 
since the hacen gg of April, the nominal price being 6, ex 
the recently-paid dividend. Monte Video Telephones are a 
little better at 17s. 6d., and the 5 per cent. Preference shares 
can be bought about 15s. 3d. The company pays 6 per cent. 
on the Ordinary shares. 

The most active section is once more the Marconi market. 
The price spurted 3/16 to 3, upon another wave of rurnoursa 
in respect of the amount which the company is likely to 
receive from the Government. The dividend announcement 
is due almost immediately, and the report is eagerly antici- 
pated in the hope that something will be said on the com- 
pensation question. With the parent shares the subsidiaries 
are also firmer, Marconi Marines being 23 and the Americans 
16s. 3d., although Canadians still languish at 9s. Marconi 
Preference have risen } to 2}. l 

India-Rubber shares are 5s. up. British Insulated 2s. 6d., 
and Telegraph Constructions 10s. British Aluminium ordinarv 
rose 6d.. and Castner-Kellner 1/16; in fact, the industrial 
market shows up much better than any other section of the 
House at present. Strong demand for shares in companies 
connected with explosives is explained by reports of a coming 
combine of the principal yndertakings. Iron, coal, and steel 
shares have advanced substantially; armaments are better. 
and these various activities have diverted attention to some 
extent from rubber shares, where business has heen further 
restricted by a slight fall in the price of the produce, which 
has taken it a shade below 3s. per lb. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Homz Exvsorniorry Companigs, 
Dividend Price 


ly pamm, June 6, Rise or fall Yield 
1916. 1916, 1917. this week, p-c. 
Brompton ashe arf oe .. 10 9 64 == 4618 6 
Oharing Cross Ordinary ve 6 5 a — 7 210 
do. do. do. 43 Pref.. 43 43 — 6 18 6 
Chelsea .. ae ee - 4 8B % = 6 44 
City of London .. -..  .. 8 8 12 +3 618 4 
= do. do. 6 percent. Pref. 6 6 10 = 6 0 0 
Gounty of London we ča q q 109 — 611 9 
: do. 6 per cent. Pref, 6 6 10 a 600 
Kensington Ordinary .. .. 7 10 53 _ 6n 7 
London Electric .. as ee 8 B 1 ~ Nil 
do. do. 6 per eent, Pref, 6 4 af =a 568 
Metropolitan ee ee eo 8 8 9 —_ 6 0 0 
- do. 44 per cent. Pref. 44 44 Ba — 740 
St. James’ and Mall os 8 8 € +3 6 6 6 
South London oo ee ee 6 5 = 7 65 6 
Bouth Metropolitan Pref. oe 7 7 21/- — 613 4 
Westminster Ordinary ee ee q 7 63 Te 6 1 9 
TRLEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref, .. æ. 6 * 6 t8 +3 6920 
do. Def. ce ee 83,6 1d at E 6 18 4 
Cuba Sub. Ord. .. Sis ae 6 5 8 — 6 6 0 
Eastern Extension as Po 8 8 188 —_ 617 6 
Eastern Tel, Ord. oe b. 8 8 189 aÝ $3 15 1 
Globe Tel. and T, Ord. .. oe 7 7 12 — *%5 12 0 
do. e o's 6 6 1 = 6 18 5 
Great Northern Tel, ee .. B 22 8 = 6 0 q 
Indo-European oe eo ee 18 18 4 _ 6 li 4 
Marconi... “s es . 10 20 33 + ra 8 4 0 
New York Tel. 44 a ae 44 «O48 99 a 41 0 
Oriental Telephone Ord. . 10 10 xd — ' 4141 
United R. Plate Tel. oe ee 8 8 — »8 0 A 
West India and Pan. .. ss 6a. 6d. ljxd +6d. 245 
Western Telegraph ce ee 8 8 = *6 14 4 
Home Raltzs, 
Central London, Ord. Assented 4 4 sot _ 680 
Metropolitan sep Es as 1 1 23 +4 448 
do. District $ - Ni Nui 16 _ Nil 
Unde à Electric Nil Nil 1 2 — Nil 
0. do. is A " oe Nil Nil b; -nr Nil 
do, do, Income 6 6 83 +1 0 6 
Foangien Trane, &o, 
Dividend 
a, 
1916. 1916. 
Adelaide Sup. 6 per cent. Pref, 6 6 5 — 600 
Anglo-Arg. Trams, First Pref, - 6 8 — h 984 
do. 2nd Pref. ee = 28 — —_ 
do 6 Deb... 6 6 66xd _ 715 0 
Brazil Tractions oe ee oe 4 4 47 oe Nil 
Bombay Electric Pref, .. aa 6 6 10 ~~ 6 0 0 
British Columbia Elec. Rly. Pice. & 5 60 = 8 6 8 
do. do. | Preferred Nil Nil 57 = Nil 
do. do. Deferred Nil Nil _ Nil 
/ do. do. . Deb. ua ` 684 — 718 
Mexico Trams 5 per cent. Bonds Nil Nil 88 —2 Nil 
do. 6 per cent. Bonds Nil Nil 80 — Nil 
Mexican Light Common `s Nil Nil 1 — Ni 
do. Pref. .. os Nil Nu 22 — Nil 
do. lst Bonds S Nil Nil 87 -— — 
MAnNcFAcTURING ComPARIRS, d 
British Aluminium Ord. se 7 10 27/0 +61. 7 610 
British Insulated Ord. .. -. 17% 20 128 + 718 6 
British Westinghouse Pref, .. % h 2,5 — 6 8 0 
Calenders..  .. .. N W 9 128 = 7 610 
do. 6 Pref, ee ee 5 4 a 6 6 0 
Castner-Kellner .. ai - 2 B Bixd + x 610 2 
Edison Swan, £3 paid .. - = == — Nil 
do. do. fully pai oe on cl 1 = Nil 
do, do. 4 percent. Deb, 4 4 10 — 5 13 
Electrio Construction .. ee a — 1 . =— 7 10 
Gen. Elec. Pref, ee ee ee 6 92 — 6 83 
do, Ord. es ee ee 10 10 15 — 6 1a 
Henley oe ee ee e 95 96 154 — 8 1 
do. 4 Pref, ce ee eo 4 tà 4 a1 5 12 
India-Rubber ..  .. . 1l 10 12} s54 "A 6 
Telegraph Con .. as re 874 + t 6 B 
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MARKET QUOTATIONS. - 


Ir should be remembered, in making use of the figures 6ppearing 
in the following list, that in some cases the prices are only general, ~ 
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and they may vary according to quantities and other circumstances, . gags wbich We rl 
ere | ys tos ntir 
Wednesday, June 6th. _ j apra from and 1 
aa = . oi iahle. & 
oat z p once? aral3 
CHEMICALS, &c. Proe ioa F ccs of pubishing *0 
ii rae what ae 
a Acid, Oxalio.. 4... per 1b, 1/6 ; ae 
a Ammoniac Sal .. .. =... porton £7 a yiga tere IDS 
a Ammonia, Muriate (large crystal) rT) 254 ee 
a Bisulphide of Carbon ee ve (1) £238 ee p a 
a Borax.. z <s a os " £38 
a Copper Sulphate .. we as ” 261 10 ee 
a Potash, Chlorate .. ..  .. per lb. 26 s en cag 
a» Perchlorate eae e is 3/- w So oa 
a Shellac „i +o u... oe percwt. 216/- ia Ein ae 
a Sulphate of Magnesia... .. per ton 816 : DIAREE heat Bees 
a Sulphur, Sublimed Flowers... ü £35 at 
a 9 Lump oe oe sà n 825 a 
a Soda, Chlorate ..  .. .. perib 103d. lid. dee. - 
aon gt ba sá .. ` « Dperton 120/- we 
a Bodium ichromate, casks ee per lb. oe ae be gos oe 
METALS, &c. 
c Brass (roiled metal 7 to 17° basis) per Ib. ss F 
c n Tubes (solid drawn) co ($) ee ee i ao yd 
c „ Wire, basis .. a ee rT) oe à ZoNi] tao 
c Copper Tubes (solid drawn) .. ” 1/84 to 1/9 
E n»n Bars (best selected) .. per ton £166 
g ” Sheet oe oe ee (1) 8165 
g (T) Rod ee lyti ) Bars oe os rit 
í s tro oe ’ ; 7 
a. oe ee ee. £167 1 gts 
d S j Wire Rods £150 
d » ši H.C. Wire per lb. 1/54 aA 
f Ebonite Rod . ee oe ee n 8/- ee 
f $9 Sheet ee ee ee 4 EM ee 
n German Bilver Wire .. ee ” oe i =e 
h Gutta-percha, fine.. .. ae “ 6/10 is Reve 
h India-rubber, Para fine .. ae s 8/2 id. ine 
i Iron Pig (Cleveland warrants) .. per ton Nom. Se 
l 4, Wire, galv. No. 8, P.O. qual. ” £40 i 
g Lead, English Pig.. p ie a6 . 
g Mercury... es +s es per bot, Nom. a = t emprehensive d 
e Mica (in original cases) small .. per lb, 6d. to 8j- . T CAT 
€ n ” » medium y to 6j- i : aS] 
e yi ge .. ii 1/6 to 14- & up. ; L RR trade om.. 
d Silicium Bronze Wire ..  .. per ib, 1/93 . “a tt be anticipati 
r Steel, Magnet in bars oe «- per e <I O DOr Dakar 
g Tin, Block (English) .. a C A ons 
A on ire, Nos. 1 to 16 ^..  .. per Ib. 86 is Poea puree. wh 
r oD ne ee : Oh comparahie w 
ER Quotations supplied ae m= Pope Of kep 
. Boor : ames i ise ances 
c Thos. Bolton & Sons, Ltd. $ Edward Till & Co. gS meo industry 
d Frederick Smith & Co. i Bolling & Lowe. - 
a F. Wi s & Sons. i l Richard Johnson & Nephew, Lid. See See 
f India-Rubber, Gutta-Percha and n P. Ormiston & Sons, 
Telegraph Works Co., Ltd. r W. F. Dennis & Co, 2 
‘VONCENTRIC $ 
WATTMETER 
Mg STANDARDS ` € 
Ministry of Munitions and Insulated Wires and Cables.— 
Revised tegulations have been issued by the Ministry of Munitions 
as to the manufacture and supply of insulated electric wires and BALE 
cables. Under these regulations, dated June Ist, 1917, the exemp . 
tion from the terms of the Copper Order, dated December th, E oxi from to 
1916, under which wires and cables of small size used for interior E = 
wiring could be manufactured and supplied outside of the termsof W. LEC 
the order has been withdrawn. As from the above-mentioned date $° ‘rt of much of 
consumers not entitled to Priority Certificates Class A and Clas B $ ”>*. in the Stan: 
(P5) may obtain supplies of insulated copper wire without a $>. Manchester 
priority certificate. provided that they are able to satisfy the manu- Wad currents ie 
facturer or supplier that the’ goods are to be used solely for the $= s w ty saith 
purposes of repairs and maintenance. The Cable Makers’ Associ gf i; Wattmeter me 
tion, Sardinia House, Sardinia Street, Kingsway, W.C. 2, has been tanremente o 
granted permission to obtain a limited monthly supply of copper Ll Mather J 
for distribution among manufacturers, whether they be members LT. bot íi Stan 
of the Association or not, for the purpose of manufacturing inst- Ee for on DE 
lated wires required for repairs or maintenance. The Association Bca ,¢ helo 
has been appointed the controlling authority, and is held respon” B24, o abo 
sible for the distribution of this monthly ration of copper. Ma deaiin 
Manufacturers requiring copper for this purpose should apply to Wz- ~ Kelvin 
the Cable Makers’ Association at the address given above. The $hg PARDS 
regulations provide that in respect of new orders, existing stocksof $e. the Wann. 
insulated copper wire may be used only for repairs and mainten- $F. eal stane 
ance, unless required for a Government contract, or for work gn an cath 
covered by a Class A or P5 Priority Permit. Copies of the regula- “8 i the Neves 
tions may be obtained from the Ministry of Munitions, Priority tal fairly wel 
Department, 1, Caxton Street, Westminster, S.W. 1. > ad ae 
; ray ok CUrr 
Akt ai 7 : "Tip èr 
Platinum Production in the Urals.—In spite of the J EA fO Use on 
present high prices for platinum, the production ‘of the metal n $° hy are 
the Urals during 1916 showed a further decrease. The total output, ar td jy Tents 
according to a report from H.M. Consul at Ekaterinburg, amounted 9%)..." Wy oth 
to 86,508 oz., as compared with 118.709 oz. in 1915. and 156,735 08. ee: ts, cay 
in 1914. The chief causes of this decline are the shortage of Bey. to ba 
labour, the difficulty in obtaining spare parts for dredgers, and the + Tey ect ma 
exhaustion of the richer alluvial deposits. It is confidently aa er the 
expected that new alluvia will be found when extensive prospecting * 1 frequer 
is resumed, but there is no prospect of an improvement in rh de anc 
production in the near future, at any rate, as long aa the war lens; It ae 
on the contrary. it is probable that the. output for 1917 w{ilàs. the Dre 
Sl por 


lower than that of last year.—Juurnal of thé Royal Society E Aes. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING MARCH AND APRIL, 1917. 


For reasons which we must leave tothe imagination of our readers. 
the usual Customs returns on which our monthly table of elec- 
trical exports from and imports into the United Kingdom are based 
are no longer available, and it has been necessary to consider the 
question of publishing such data as can be obtained. with a view to 


preserving what has undoubtedly been a much appreciated feature 
of the ELECTRICAL REVIEW for many years past. 
Altholyh interesting at the moment. no doubt. to commercial 


| 


3 


The last complete return of electrical exports and imports. for 
February. appeared in our issue of March 30th last, the totala for 
the month as computed from Customs statistics being as follows :— 
Exports, £394,062 ; imports, £183,192; re-exports, £31,445. 

The returns for March and April, which are compiled on a 
slightly different basis, are given below. 

It should be noted that the values of electrical wire and cable 
include for insulated varieties only; it may also be observed that 
our previous returns have almost always shown a value of machinery 


ap ee ee 
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i , Electrical 
Electrical goods | a ie Tact Electric glow ate lamps apd Meters and a A, 3 | š ae eae 
havea tee EN laidps. iiot IAE instruments. eee Batteries. Carbons. RA 
| | transformers), 
EXPORTS OF ELECTRICAL GOODS AND MACHINERY, MARCH, 1917. 
£67,328 a £58,256 | £16,110 | £7.004 £11.973 | £117.577 | £16.071 | £1,942 | £98,025 
i Tota! £404,586. 
IMPORTS OF ELECTRICAL GOODS AND MACHINERY, MARCH. 1917. 
£53041 | £7,504 | £24356 | €8565 ! €2.131 |  €151527 | £24919 | £9244 | £5,631 
Total £256,921. 
m 3 EXPORTS OF ELECTRICAL GOODS AND MACHINERY, APRIL, 117, 
£52374 | £18403 | £9843 | £ 4.591 | £6,349 | £92,068 | £10611 | £1.312 |  £113.763 
Total.. £308,514. 
IMPORTS OF ELECTRICAL GOODS AND MACHINERY, APRIL, 1917. 
£48,090 | £2266 | 44.674 | £0645" | £596 | £129,808 | K2707TL | £9,128 | ER TOT 
- Total... roe £235,985. 


men, the comprehensive data published by us since the commence- 
ment of the war, and especially in recent months, in view of pre- 
sent overseas trade conditions, are probably not representative of 
what may be anticipated after the war when trade conditions 
resume more normal channels, and the condensed returns. obtained 
from official sources, which we are now able to publish. although 
not entirely comparable with our previous returns. will, no doubt. 
serve the purpose of keeping our readers to some extent informed 
on this branch of industry under war conditions. 


A CONCENTRIC STANDARD DYNAMOMETER 
WATTMETER AND NON-INDUCTIVE 
STANDARDS’ OF LOW RESISTANCE. 


By A. E. MOORE, A.M.LE.E. 


— me b 


(Abstract; from the “Journal” of the INSTITUTION OF . 
ELECTRICAL ENGINEERS.) 


Tue object of much of the work outlined in this paper was 
to provide, in the Standardising Laboratory at the School of 
Technology, Manchester, a precision watt standard for dealing 
with load currents ‘of upwards of 1,000 amperes. The instru- 
ment was to be suitable for the verification of sub-standard 
and other wattmeters and watt-bour meters, and for any other 
refined measurements where accuracy is of first importance. 
A Duddell-Mather standard was ee in the Laboratory 
originally, but an instrument’ of this type was not, at that 
time, made for currents higher than 100 amperes. 
quirements of the Laboratory frequently called for an instru- 
nent capable of dealing with currents much higher than 100 
amperes, and a Kelvin watt balance for currents up to 1,000 
amperes was afterwards obtained. Previous to the installa- 
tion of the 1,000-ampere balance, a composite balance was 
used as the watt standard for currents of from 100 to 500 
amperes, but investigation showed that neither of these bal- 
ances fulfilled the necessary requirements. 

It is now fairly well known that many of. the so-called 
standard dynamometer wattmeters of the straight-through 
tvpe designed for currents exceeding 100 amperes are unsatis- 
factory except for use on circuits of approximately unity power 
factor. The defects are mainly due to eddy currents and skin 
effect. Eddy currents in the metal forming the main con- 
ductors, and in any other metal-work used in the construction 
of the instruments, cause the active pagt of thè flux in the 
main-current coil to be out of phase with the main current, 
while the skin-effect may cause variations in the distribution 
of the current over the cross-section of the main conductors 
with changes in frequency, and this may consequently affect 
both the magnitude and the phase of the active part of the 
main-coil flux. It should be remembered that the active 
conductors of the pressure coil cannot be made to embrace 
more than a small portion of the main-coil flux, and for suc- 
cessful working this portion must always be a definite fraction 
of, and in the same phase as, the vhole flux. It is not very 
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exported in excess of that imported, and the departure from this 
in the above returns may be due to differences of classitication, of 


‘ which, of course. we have no details. 


It will be noted that while the value of the March electrical 
exports was rather in excess of that of the previous month, the 
April total shows a marked decrease ; also that both the March and 
April imports totals were considerably in advance of the February 
figures, though the later month showed a decrease of £50,000 on 
the March return. 


difficult to eliminate eddy-currents by avoiding the use of 
metal supports, &c., and having the main coils formed of 
stranded conductors, each strand being insulated; but in 
order that the current distribution may be maintained con- 
stant independently of changes in the frequency of the current, 
it is necessary that every strand of the conductor have the 
same time-constant (L/R). In the ordinary form of dyna- 
mometer wattmeter the main-current conduetor is in the form 
of a coil of one or more turns, and there are many difticulties 
in the way of the satisfactory stranding of the conductor, if it 
is intended for currents of upwards of 1,000 amperes. 

The present contribution deals with a form of wattmeter 
in which the theoretical conditions are maintained iff instru- 
ments for currents of upwards of 1,000 amperes. 

In the wattmeter now to be described the author has made 
use of the concentric magnetic field which is formed between 
two concentric conductors when a current is maintained in 
them in opposite directions. 

If a wire be wound uniformly over the surface of a ring 
as shown in fig. 1, the magnetic field produced when a current 
is maintained in the wire is symmetrical about the principal 
axis of the ring, so that every turn of the wire encloses the 
same magnetic flux, and, presumably, has the same olimic 
resistance, and therefore the same time-constant. If all the 
turns are cut and théir ends securely connected to copper 
end-plates (fig. 2), the turns will be connected in parallel 
instead of in series, and the time-constant of any one turn 
will still remain the same as that of every other turn, since 
each will be of the same resistance and will embrace the 
same flux. Therefore, if an alternating current be maintained 
in the coil thus formed it will be uniformly distributed over 
the turns, and the uniform distribution of the current will 
be unaffected by changes in the frequency. It is imperative 
that the winding be perfectly symmetrical, and in making up 
an actual coil many difficulties had ‘to be overcome before a 
satisfactory construction was obtained. 

Fig. 3 illustrates how the pressure coils may be arranged 
within the current coil. Two coils are used in order to render 
the system astatic to uniform stray magnetic fields. The 


magnetic axes of the pressure coils are nominally perpendi- 


cular to the direction of the flux produced in the main coil, 
and the result is a turning moment about a vertical axis. 

The difficulties met with in the production of a concentric- 
field wattineter are :— 

1. The construction of a current coil in which the phase 
difference between the flux and the current; that produces it 
is negligibly small. 

2. The making of a mechanical joint im the current coil, 
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which permits of the easy insertion of the pressure coils, but 
does not introduce a phase error in the current coil. 

3. The design and construction of the most suitable form 
of pressure coils. 

In the paper are given descriptions of the various models 
with which the author experimented, and the defects found 
in them. 

Difficulty was se ada in eliminating the phase differ- 
ence between the flux and the current. Slight inequalities 
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Fic. 1.—CLoseD Fic. 2.—SECTIONAL VIEW SHOWING 
HOW Turns or Rixa WIND- 
ING MAY BE ARRANGED IN PARALLEL. 
-Two TURNS ONLY SHOWN. 


RıxG WINDING 


in resistance, especially at soldered and brazed joints, were 
ultimately found to be responsible for this trouble, and by 
adopting a design in which the current element takes the 
form of a cage consisting of wires soldered into heavy brass 
end-plates 4 in. thick, connected to concentric tubular con- 
ductors, the phase error was reduced to less than one minute 
of arc (actually 0.0002 radian). 

The heating of the inner conductor limits the current- 
carrying capacity of the coil; the element described will carry 
1,500 amperes for a short time without undue heating, but 


voe cooo ooo 


Tart end view 


, A, B, end-plates; R, brass ring; G, machined joint. 
Fic. 4.—IMPROVED CaGE ForM OF CURRENT ELEMENT, WITH MECHANICAL JOINT. 


in the reflecting type of instrument, to prevent trouble due 
to convection currents of air, a stream of water is passed 
through the inner tube. Fig. 4 shows an element made on 
this, principle, with a mechanical joint at @. which enables 
access to be obtained to the interior of the cage. 

In a future construction it is intended to make the joint 
in the middle of the cage, as shown in fig. 5. In this case 
it is not necessary to have the pressure coils of a form which 
can be passed between the wires of the case or through the 
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Fic. 5.—CURRENT ELEMENT WITH OUTER CON 
OF A SHELL CAST IN HALVES. 


ring R. This being so, a continuous tube or “‘shell’’ may 
be substituted for the “ cage.” 

The pressure coils were at first mounted on ebonite bobbins, 
but after the jointed cage was made they were mounted on a 
mica disk, which was found lacking in rigidity. The form 
of coil finally adopted is shown in fig. 6. It consists of two 
D-shaped coils, each of 100 turns of No. 36 S.W.G. silk- 
covered copper wire, mounted in an ebonite ring; the move- 
ment weighs 36.5 gm., and the inductance of the two coils 

ceries is 2.3 millihenries. An oil-damping vane is provided. 
` modifying the ratio of the width of space between the 


pUCTOR FORMED 


coils (a) to the length of the straight side of the coil (l), it 
was found that when l = 1.78 a, the torque was almost in- 
dependent of the.angular relation between the magnetic axes 
n - main and movable coils over a range of 80 deg. to 
eg. i 

Comparative tests made between the concentric wattmeter 
and a Duddell-Mather standard wattmeter show that the 
phases of the fluxes in the two instruments are in exact 
agreement when the watts are zero and the volt-amperes 


Fic. 3.—CURRENT ELEMENT FOR 
CONCENTRIC WATTMETER, MADE 
UP OF FORMED COILS A MOUNTED 
ON A SLOTTED WOODEN 
CYLINDER B. 


10,000, at 50 cycles. Observations were also made at various 
power factors, leading and lagging, and when corrections were 
made for lag in the pressure coils the two instruments agreed 
as nearly as they could be read, the ratio of the deflections 
remaining constant and independent of the power factor. On 
increasing the resistances of the pressure-coil circuits so that 
the error due to lag was negligible, and making comparisons. 
from 0.95 to zero power factor, the indications of the instru- 
ments without corrections agreed at all power factors as 
nearly as they could be read. 

$ As at present used, the reflecting con- 
centric instrument is calibrated with a 
single D.c. current measurement at or 
near a fixed deflection, the resistance in 
the pressure-coil circuit being varied to 


the necessity for drawing out a correctly 
divided scale is avoided, the accuracy of 
reading is constant, the work entailed in 
verifving the constant of the instrument 
is reduced to a minimum, and, in the 
event of its being necessary to disturb the 
position of the instrument or the scale. 
the new constant is readily determined. 

The instrument is arranged with 
a standard resistance of 0.001 ohm, as a shunted-type 


dynamometer ammeter, the connections being as indi- 
cated in fig. 7. The pressure coil is connected in 
series with a  non-inductive resistance so that the 


total resistance r of the pressure-coil circuit is 500 ohms. 
A continuous current is maintained in the main circuit, and 
is adjusted until the required deflection d is obtained on the 
wattmeter scale. The current is measured by means of 3 
potentiometer connected to the 0.00l-ohm resistance strip. 


End view 


Fic. 6.—D-SHAPED COoILs 
IN Esontte Rina. 


Then if k gr: watts per division of the scale for a pressure- 
coil resista of 1°ohm, watts indicated by instrument = 
krd. If the resistance r is chosen so that the desired deflec- 
tion is produced with a potential difference at the terminals 
of the resistance R about equal to that of a standard cadmium 
cell (i.e., a current of 1,000 amperes if R = 10.001 ohm), cer- 
tain possible errors in the poteńtiometer are eliminated. The 
potentiometer, as such, is in fact quite unnecessary when the 
above conditions obtain, and the‘ author is arranging the 
testing circuit as indicated by the.dotted lines in fig. 7. In 
this case the imainDecurrent_is adjusted until the potential 


give the desired deflection. By adopt- . 
ing this method of constant deflecticn . 
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difference on the resistance R exactly balances the electro- 
motive force of the standard cell. The resistance r is then 
varied until the required deflection is obtained. 

With r = 500 ohms the temperature coefficient of resist- 
ance o! the pressure-coil circuit is less than 0.02 per cent. per 
deg. 0. 

fa good dynamometer wattmeters designed to give a full- 
scale deflection with full-load volts, full-load amperes, and 
unity power factor, it is generally hardly necessary to make 
corrections for the phase lag in the pressure coils, even when 
the instrument is used on low power factors. 


All ironwork was cut to gauge, and ends of cross-braces bent 
over the gauge, thus ensuring correct spacing and rapid assembling. 

Most poles have four full-length corner reds and four inter- 
mediate side rods to a point about half way up the pole, these rods 
terminating at intervals of 3 in. to avoid a sudden change in the 
percentage of reinforcement, and being de‘ormed to give greater 
adhesion ; the ends were also turned in to avoid any movement 
when under tension. An earthing wire was carried down inside 
the concrete, and bound to each vertical rod to obviate any chance 
of electrolysis, tails being left out to earth cross-arms, &c. The 
street poles are 31 ft. long, 10 in. sq. at the bottom, and 6 in, sq. at 
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Fic. 7.—CONNECTIONS FOR CALIBRATION Fig. 8.—NON-INDUCTIVE LOW-RESISTANCE STANDARD. 


OF DYNAMOMETER. 


the top: the 29-ft. poles are 9 in. and 5 in. sq. respectively. Both 
these poles have been used in pairs as H poles. 

The method of casting the poles is as follows :—A number of 
sleepers are laid in the ground, tops flush with the ground level. 
six rows parallel with each other at 5 ft. apart. Across each 
sleeper three bottoms are securcly fastened, wooden chocks being 
fixed to each sleeper 3 in. clear of the bottom boards, against which 
the sides are wedged when required for casting. To each set of 
three bottoms one pair of sides are provided, and this constitutes a 
unit for turning out one pole a day. ‘The first day the sides are 
wedged up to No. 1 bottom and the pole cast ; the following day 
the sides are taken off and put up to the second bottom, and that ? 
pole cast. and similarly for the third day; on the fourth day the 
pole on Not 1 bottom is pulled off endwise on to level ground, and 
the cycle of operations repeated. 

This system was adopted for both solid aud hollow poles. thongh 
the extra labour involved in the hollow poles made t ^eir advantage 
over the solid ones rather doubtful, except as regard! weight. 

To obtain a hollow core. if desired, a hollow tapeTing steel tube. 
flush riveted, is placed inside the mould, small concrete saddles 
supporting it at each end and the middle; this protrudes at the 
small end 2 ft.. and. after the concrete has been in six hours, is 

tapped back flush at the small end to 
relieve it from the concrete, It is 
soft-soaped prior to casting, and with- 
drawn the next day. The moulds 
are smooth inside and whitewashed : 
fillets are inserted at the corners to 
bevel the poles. | Ge ee 

The constituents, including the 
water in the concrete, were carefully 
measured, and it was made slightly 


It must not be assumed, however, that all the instruments 
so calibrated are free from measurable errors at low power 
factors. There are, in some types, serious errors due, not 
to the phase lag in the pressure coil, but to the other disturb- 
ances referred to in this paper. 

When the wattmeter is connected up for calibration as 
described above, it becomes a shunted type dynamometer .\ 
ammeter, and can be used as such, the current in amperes 


being 
V (hdr fr). 


If a cylinder of resistance alloy be substituted for the wires 
forming the outer conductor of the wattmeter cage as in 
fig. 8, a non-inductive, low-resistance tube is obtained. If 
the thickness of the resistance alloy were indefinitely small 
the inductance of the tube would be zero whatever the length 
of the tube. For finite thicknesses of the material the induct- 
ance is calculable, and may be made very small. 

An evenly distributed entry of the current into the resist- 
ance material is essential in standard: resistances, and parti- 

| cularly so in non-inductive types, and the arrangement of 
F the concentric connections shown in fig. 8 appears to be the 
most effective way of ensuring this. i 

The author gives details of tests made with a view to the 
construction of a polyphase standard wattmeter, a scheme of 
connection for testing such instruments, and an accurate 
method of measuring small differences of phase by comparing 
both of the currents whose phase difference is under examina- 
tion with a third current of the same frequency. In'an 
Tornai the torque obtainable with different shapes of pres- > 
sufe coils is analytically discussed. 


REINFORCED CONCRETE TRANSMISSION 
POLES. 


A RECENT issue of Indian Industries and Power contained a con- 
tributed article describing the experimental ferro-concrete poles 
which have been produced by the Military Works Services at Lahore. 
Both solid and hollow poles were tried, 
of varying mixture and percentage rein- 
sae forcement, a fairly rich aggregate being 
ultimately adopted. The best results for 
ballast were obtained with limestone 
broken to pass through a 4-in. sieve ; 
good results were also obtained with a 
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Fig. 2.—FINISHED CONCRETE POLE, 


3 AND ToP AND BOTTOM SECTIONS. 
-— REINFORCEMENT FOR CONCRETE POLE. 


wet to facilitate casting ; with solid poles, 2 in. of concrete was first 
-laid in, and the reinforcement laid on that, the mould being then 
filled up. 


mixture of crushed pebbles. ‘The reinforcement comprised }-in. 
square rods braced laterally at 1-ft. intervals with }-in. diam. rods, 
which were welded to make them continuous. 
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After casting, the poles were kept covered with damp straw and 
gunny bags for three weeks. dried out for a week, and erected 
when a month old. Ordinary methods of carrying and erecting 
were employed : the root of the pole was set 5 ft. in the ground on 
4 in. of lime concrete, with another foot of concrete rammed round 
the end after erection. 

_ Ordinary methods of staying were adopted in line construction ; 
in some cases the sizes of feeders ranged up to 3/0 B & S. 

No cement was used having an initial setting time under 60 min., 
the casting of one pole taking about 45 min. The poles have been 
made both departmentally and by contract, the cost at the present 
time being Rs. 50, including cement at Rs. 81 per ton and steel 
rods at Rs. 28 per cwt. At pre-war prices the costs miyht be 
reduced to Rs. 20 per pole. 
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THE IMPORTANCE OF HYGIENIC 


FACTORY CONDITIONS. 


Ir is not possible with any degree of exactness to calculate the 
influence that hygienic conditions have with regard to output, 
That they have a great influence is generally acknowledged. There 
is a growing conciousness that the hours of labour and the rate of 


wages paid are not the only factors that determine the amount of . 


production. More than food and rest are necessary to make the 
worker physically healthy, and unless heis healthy in body his think- 
ing capacity will be diminished, and he will be a less valuable asset 


, to the State and to his employer than he ought to be. The amount 


of lost time is usually attributable, in a lesser or greater degree, to 
the effect of working in a germ-laden atinosphere, and it is to the 
mutual benefit of both man and master if the factory is wholesome- 
It is obviously unfair, as is sometimes done, to blame the factory- 
owner altogether for the conditions of the shop. The workman 
must share the blame. Most men are dual personalities. It is a 
curious psychological fact that men spend about equal time at work 
and at home. yet, unless in rare cases, the habits of the one life do 


not influence the other. The customs that are considered common 
decency in the home are not observed at work, The laws of 
cleanliness are neglected. Workmen expectorate freely on the shop 
floor, or wherever is most convenient, tea dregs are thrown about, 
oil is spilt carelessly, and dirt of all kinds is left lying about the 
machine or the bench. Of ‘course, the habits of the men are 
influenced to a considerable degree by the conditions for which the 
employer is responsible. A new building may be always healthier 
than an old one, and a great many works want rebuilding-; but a 
clean old building is a preferable place to a dirty new one. If 
floors are not swept daily, or several times a day. depending upon 
the operations performed in the shop, it seems futile to be careful 
of them. There is always a greater inducement to be clean in a 
parlour than in a stablé. A great deal depends upon shop disci- 
pline. It is a fact that many foremen are so much interested in 
the skilled workers’ efforts that they have not time to look after 
the labourers. The labourers are thus allowed a free hand, and it 
appears to be human, that unless a man is subject to supervision 
he gets lazy. Dust is allowed to accumulate in corners and on 
girders for a whole 12 months. The annual shop cleaning is quite 
a customary affair, but in some cases the dust and filth of all kinds 
are allowed to lie for years. It is admittedly difficult in machine 
shops with continually revolving shafts to clean in working hours. 
Some provision, however, ought to be made for having it done after 
the ordinary working hours or at the week-end. In many shops 
the , windows get literally blocked up with dirt, and are never 
opened either in winter or summer. The work is carried on in a 
nauseous, unhealthy atmosphere, and towards the close of the day 
there 18 a general state of fatigue, and work slackens. Good 
ventilation is necessary to big output. 

Many workmen do not leave the shops even during meal hours. 


. They sit on dirty benches or on machine tables and eat their meals. 


It is quite a common sight to see a group of men huddled round a 
smithy fire, or in a foundry stove, eating breakfast or dinner. and 
drinking black tea out of blacker cans. Even when dining-halls 
are provided, they are not universally used. One cause of this is 
probably that there is not the same privacy sitting at a long table 
in a crowded dining-hall ; but the chief cause. perhaps, is that the 
workman cannot be bothered with going out of his shop. It is an 
attitude of mind based on habit, and not easily broken. Most of 
us are conservative at heart, and do not like to be deprived of what 
we have come to regard as richts, and not privileges. The only 
way to get workmen into the dining-hall habit is to close the shops 
during meal hours. It would well repay all employers to have 
dining-rooms, where the workers could either have meals at a 
nominal price, or have their own food cooked. 

It is a pity that some workmen so often spoil a beneficent 
employer's endeavours by loitering, and in other ways slacking. 
In many industries wash-hand basins are now enforced by law, and 
employers generally would, no doubt, provide better facilities for 
washing and dressing if it were not for the precautions they find it 
necessary to take against unprincipled workmen. These are not in 
the majority, however, and the man and the master ought to 
recognise a mutual interest in raising the level of the factory to 
that of the home.— Mechanical World. 


‘NEW PATENTS APPLIED FOR, 1917. 
‘(NOT YET PUBLISHED). 


Son n expressly for this journal by Messrs. W. P. Tuoursos & Co., 
tlectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. f 


7,329. “ Electrodes" A. B. Pescatore. May 2ist. 

7,337. “ Loading coils for telephone circuits.” G. E. Bamsto, Brisa 
InsucateD & Hevspy Casces, Lro., ano H. H. Harrison. May 2ist. 

7,354. * Self-regulating dynamo-clectric machines.” B. Brooks & W. 
Hort. May 2nd. 

7,360. ‘* Electrical accumulators.” J. Murpocu. May 22nd. 
Soe “ Electric couplings.” H. E. Cato & Sopwith Aviation Co. May 

nd. 

7,372 and 7,373. “ Electric controllers, &c."" J. Axperson & G. Exuisoy. 
May 22nd. 


7,388. “ Detachable watertight terminals for electric cables.” G. F. 
Cooke. May 22nd. 

7,400. “ Anodes for electro-deposition."” A. S. Lucas. May 28rd. 

7,403. ‘Insulators for supporting overhead electric conductors.” H. R. 


Lams. May 23rd. 
7,427. “ Wireless telegraphic apparatus." 
General Electric Co., U.S.A). May 23rd. l 
7,430. ‘* Four-stroke-cycle explosion or internal-combustion motors with 
Magnetic ignition apparatus." C. A. Hert & O. W. Hurt. May 28rd. 
7,431. “ Apparatus for clectric light and power distribution’ W. J. 
Furset & Co. anp R. W. Wiitts. May 23rd, ; 
7,432. “ Manufacture of glass lenses of electric torches, &c.” T. Davip- 
son. Mavy 23rd. 
“ Electrically welding rims or fanges of wheel tires.” 
BERG. May 23rd. 


Brivisu Tnomsoļx-Houstoxs Co. 


R. KRrRoxex- 


TAH. Maynetometers for measuring weak magnetic fields.” Jac Ge 
VALENTE Da Cruz. May 23rd. 

7,449. Sparking plugs fur internal-combustion engines.” T. H. R. Ker. 
May 23rd. 

7,450. " Incandescent lamp sockets." J. S. Wituers (Levy). May 23rd. 

7.461. 8 Electrical water-heating apparatus.” J. F. Bark. May 24th. 


7,484. " Adjustable brackets for gas, clectric, &c., lamps.” T. W. Styvzes. 
May 24th. : 

7,487. * Electric cables.” A. Paxron. May 24th. 

7,499. “ Electrical ignition systems for internal-combustion engines.” E. 
HARRISON. May 24th. ~ 

7,505, *“ Electric alternators." E. C. Diem. May 24th. (France, May 
23rd, 1914.) 

7,010. * Electric flat-irons."" C. S. Pamer & D. Parmer. Mav 26th. 

7,519. “Means for preventing oxidation or wasting of electrodes in elec- 
tric furnaces.” W. B. Hawitton & J. Horrasp. May 25th. 

7,547. *" Electrice switches,” British THoMson-Hovuston Co. 
Electric Co., U.S.A). May 25th. 

7,548. ‘' Multi-spced alternating-current motors, applicable to electric pro- 
pulsion of ships.” Britist THomson-Hovsion Co. (General Electric Co., 
U.S.A.). May 25th. 

7,557. “ Terminal for electric conduit.” F. 1. Jonnson. May 25th, 

7,908, “ Forming arcs or other relatively low-voltage electric currents 
across a gap or other resistance. DusinteR ELECTRICAL Synpicate. May 25th. 
(U.S.A., August loth, 1916.) 

7,063. “* Electrical timing devices.’ 
Tecernone Co. May 25th. 

7,571. * Battery charging."  CUTLER-HAMMER 
Ioranic Evecrric Co. May 25th. 

7.591. ‘ Insulators.”’ J. Sayrr. May 25th. 

7,606. "Cores for Pupin loading coils, magnets, &c." 
Co. May 26th. (U.S.A. Mav 26th, 1916.) 

7,627. “ Telegraphy.” E. C. R. Marks asp Uniten TELEGRAPH & CABLE 
Co. May 26th. 

7,629. “Sparking plugs for R. L. A. 
BourGcocnon. May 26th. 

7,636. “‘ Apparatus for protecting electric installations." G. Gmes. May 
26th. (Switzerland, May 27th, 1916.) f 


(General 


L. C. BycRrRave & Reray Attrowmatic 
MANUFACTURING Co. AND 


(U.S.A., May 26th, 1916.) 
WESTERN ELECTRIC 


internal-combustion engines.” 


PUBLISHED SPECIFICATIONS. 


1916. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1,271. Carson Ficament Evectric Glow Lamps. C. O. Bastian. January 
26th, 1916.  (105,929.) 
2,977. Evectric Heaters. E. C. R. Marks (Landers, Frary & Clark). 

February 28th, 1916. (105,936.) : 
4,759. Device ror RecorpinGc Musica. IMprovisations. C. E. Pritchard 
March 31st, 1916. (105,943.) 


and A. E. Willmer. September 30th, 1916. (105,938.) 
4,788. DyNAaMo-ELECTRIC Maciines. H. Chitty. 
4,948. APPARATUS FOR AUTOMATICALLY IGNITING' AND Exrtixncursuino ELECTRIC 


Lamrs. F. C. Farge. July 10th, 1915. (Addition to 24,223/12 and.4,828/16.) 
(100,883.) 

6.129. MetHop OF OrrratiInG ELECTRODES FOR Projectors. E. A. Sperry. 
April 28th, 1916. (100,781.) 

6,131. Evectrical Resistances, A. H. Curtis. April 28th, 1916. (105,946.) 


6,150. METHOD OF AUTOMATICALLY TAKING UP SHRINKAGE OF Cois oF Erc- 
TRIC TRANSFORMERS AND OTHER Exsctric Apparatus. J. Hall & J. R. Kirk. 
April 29th, 1916.  (105,947.) 

6,229. APPARATUS FOR ErFrrctinc Expotnermic Gas REACTIONS BY AN Erse 
TRIC Arc. J. A. Currie. May Ist, 1916. (105,953.) 

6,249. REVERSING CONTROLLER FOR ELECTRIC MOTORS USED ON PE§TROL-ELEC- 
TRIC CARS AND FOR OTHER PURPOSES. W. A. Stephens. May 2nd, 1916. 
(105 ,956.) 

6,255. W. H. Wilson. May 2nd, 1916. 
(105,957.) 

6.269. ELECTRICAL SELECTORS OR 
Telephone Co. & L. C. Bygrave. 


ELectricaL TRANSFORMERS, 


Relay Aufomatic 
(Addition to 9,345/15.) 


IMPULSE RESPONDERS. 
May 2nd, 1916. 


(105,959.) 

6.328. AuTromatic TELerHONE Systems. W. A. Burrell. May 3rd, 1916. 
(105 ,966.) 

6,378. TIMERS OR INTERRUPTORS FOR MaGNetTos, C. Messerschmidt. October 
12th 1915. (101,783.) 

6,518. Inpicators AND Recorpinc InstRUMENTS. S. R. Fletcher and A. 
Speight. May 6th, 1916.  (105,986.) 

6,771. InNcanpescenT Exvectric Lawes. O. R. Sell. May llth, 1916. 
(105,994.) 


6.859. Carson Horners ror Exectric Arc Lamrs. J. White. May 13th, 
1916. (105,996.) 


7,712. Srarkinc Piucs.- A. E. White (Wolverine Spark Plug Co.). May 


31st, 1916. (106,006.) ; 
7,796. ELectRric Conversion. S. Cabot. June Ist, 1916. (106,008.) 
8,433. ELecrric Heaters. Cable Accessories Co, & F. H. Reeves. June 
15th, 1916. (106,011.) 
8,960. Means FoR PrintinG IDENTIFYING Marks oN IxpivipuaL CORES OF 
He adt Wood and Callefder’s>Cable & Construction 


Mucticors ELECTRIC CABLES. 
Co. June 26th, 1916. 
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No. 2,064. 
SPEED THE PLOUGH ELECTRICALLY. 


No apologies are needed at the present time, even 
in the case of an electrical paper, for referring to 
the subject of ploughing, which is a matter not only 
of domestic, but of very real national concern. The 
country had been led to expect much from the influx 
of petrol-motor operated tractors and ploughs on 
our farms, and in view of the eulogistic forecasts 
of their friends and admirers it is rather a shock to 
learn from the Commercial Motor, which is naturally 
an ardent supporter of the movement, that the 
“initial” experiments in their use under official 
auspices have proved rather disappointing: ‘the 
troubles have much exceeded anticipations ”’ 

‘the average ploughing per month per agrimotor 
has been very much below the most conservative 
estimates of the promoters,” and that “‘ the figures 

are startling by reason of their disclosure of 
low av erage performance per agrimotor.’ 

Putting aside the questionable suggestion of 
novelty—the manufacture of farm tractors has been 
proceeding for some vears—we must express our 
regret that the expectations as regards the assist- 
ance to be obtained from these internal-combustion- 
engined farm appliances in extending our home food 
production in the emergency conditions of the 
moment are unlikely ta be realised. Private issues 
are beside the question,.and had the motor-tractor 
and plough come through victoriously criticism would 
have beemungenerous. When, however, the Editor 
of the Commercial Motor contents himself by taking 
the view that the bringing under the plough of an 
additional three million acres of land, which it is 
sought to accomplish during the next 12 months. 
will largely be aided by the employment of addi- 
tional steam ploughing sets, assisted by motor trac- 
tors, &c., and suggests that 100 such sets might 
be constructed between now and the end of the year. 
although he would be glad to see even 50 additional 
ones, which would represent at least 150,000 acres 
of new ploughing and cultivating per annum—for 
which work not fewer than 400 independent agri- 
motors were be required, based on an annual aver- 
age per machine, with double shift working, of 375 
acres—we begin to realise how very far from pro- 
viding a solution to the ploughing difficulty the pre- 
sent types of motor-tractor and plough really are. 

Assuming that we must revert to some form of 
cable ploughing to attain our object, we would sug- 
gest that much of the constructive difficulty and first 
expense (over £4,000 per steam set) would be 
obviated by adopting electricity as a power agent 
wherever a suitable supply of electricttv is practic- 
able, instead of building independent steam engines, 
with their attendant fuel and water carrying difficul- 
ties. Standard electrical motors and apparatus can 
be used for haulage gears, costing far less than 
engine-driven gears, and extremely light pole line 
construction would meet the conditions on private 
property, the power required being comparatively 
insignificant from a transmission point of view. In 
addition, a supply of electricity means good lightinye 
at night, thus allowing of continuous day and night 
ploughing, and as one cannot overlook the favour- 
able prospects of increasing crop production on the 
same land, or alternatively utilising Tess land and 
fewer ploughs. by emploving electro-cultural- 
methods. it appears that a>strong rase can be 
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made out for the electric plough plus electroculture. 


The vreatest obstacle in the way of such a 
scheme to the non-technical mind is lack of 
electricity supply on the spot; yet anyone 


reservoir and dock works 
I progress, covering square miles of land, 
must have been struck with the facility with 
which temporary transmission lines are erected or 
moved at a few hours’ notice, and no engineer who 
is practically familiar with such work would doubt 
the possibility of developing a suitable system for 
ploughing purposes. 

We are not advocating an untried novelty; 
readers who are interested will find many references 
to electrical ploughing results in past volumes of 
the Review, including an illustrated article on the 
use of the electric plough on a farm in Nottingham- 
shire.* but apart from this, we have the electric 
ploughing experience of the German firms, Eckert, 
Siemens, A.E.G., &c., the Italian firms, such as the 
Socicte Electrotechnique of Turin, and Morelli, and 
again of the French Société de Constructions Elec- 
triques (Jeumont), and of M. Fillet to draw upon, 
the latter in particular having developed a portable 
held transmission system employing light tubular 
poles which are screwed into the ground, and easily 
packed into a Wagon for removal. 

The electric plough was tried out before the oil 
tractor and plough had emerged from the nursery, 
and it is verv evident that had the electrical fratér- 
nitv in this country displayed a quarter of the 
energy shown by the internal-combustion engine 
enthusiasts, the possibilities of electrical ploughing 
in some districts, at least, would have received ofti- 
cial recognition, and the costly coal-burning steam 
tackles could be relegated to less favoured localities. 
The circumstances of the moment have left the elec- 
trical industry with trump cards in the shape of the 
electric plough and electroculture. But with an in- 
dustry which is apathetic and casual in matters affect- 
mg organised development work, and a Govern- 
ment -agricultural department which has only re- 
cently emerged from a prolonged state of coma, it 
will probably require something of the nature of 
T.N.T.. suitablv applied, to awaken either to a 
realisation of the economic future before electric 
ploughing. 


who Las visited large 


Tuosre of our readers who are 

The interesting themselves in after-the- 
Conditions war conditions of Labour, and who 

of Labour. recognise the importance of doing 
everything possible to avoid causes 

of future friction, may be advised to obtain a copy 
of a pamphlet just issued by the Labour Co- 
Partnership Association (6, Bloomsbury Square, 
London. W.C.) on the subject of *‘ Industrial 
Fatigue in its relation to Maximum Output.” Brief 
introductory messages are contributed by Sir Robt. 
A. Hadfield and Mr. J. R. Clynes, M.P.. the 
former quoting his own experience in proof of 
the inadvisability of employing non-stop and over- 
time methods, and showing that by knocking off 
Sunday work output was not reduced. Sir Robert 
does not care for Taylorism because of its tendency 
to make the workman into a machine, when, after 
all, he is a human being. Mr. Clynes states three 
outstanding impressions which are in the minds of 
workmen. When changes have been made to secure 
increased output, the men have felt certain that such 
changes would mean reduced wage rates, ‘‘and their 
certainty rested upon experience.” ‘‘ They were 
confident that the more they produced the sooner 
thev would be unemploved, and thev found results 
rith, 1916. 


*ErectricaL Review, February 


in some occupations to support this view.” *' They 
had a natural objection to being made the mere 
instruments for certain unknown material ends 
which would give greater vain to others than they 
themselves derived.” He holds that there will be 
difficulty in getting rid of these deeply-rooted im- 
pressions which have been engendered as the result 
of generations of industrial experience, and in his 
opinion it will not do to try and reduce the condi- 
tions of fatigue purely ‘‘in order that workmen 
should be able to produce more.” That would be 
one of the results, but to set it up as an object 
would be fatal. Though he recognises that 
increased production is all-important, he feels that 
it should be secured with two other conditions: (a) 
A fair share of the increased rewards si.ould go to 
the producer; (b) the producer himself n ust be re- 
varded as a man first, and a workman a terwards. 
These are merely the introductions to the pamphlet, 
in which very thoughtful views on the subject oi 
fatigue and output are expressed by Prof. Henry J. 
Spooner. The conditions of industrial life, in Gov- 
ernment-owned and controlled factories and yard:. 
during war-time have taught us more than we ever 
knew in practice before concerning the matter. 
Prof. Spooner deals with the subject in the light oi 
this and other valuable experience, and he handle: 
it sympathetically, setting forth a collection of notes 
which form as comprehensive a study of the whole 
matter as one could reasonably hope for in a 
pamphlet of 50 or 60 small pages. and one which 
can very appropriately be studied at the present 
time. The causes of fatigue are many, and Prof. 
Spooner discusses a variety of means which may 
be employed, without any appearance of °° fussi- 
ness” or coddling, to remove these causes. The 
points touched upon include the need for 
healthy environment in the works, the provision for 
periodical rest breaks, avoidance of overtime and 
Sunday work, reduction of working hours, simplif- 
‘cation of operations and lightening of labour as the 
result of motion study, the scrapping of antiquated 
machinery and methods, the re-classificatton of cer- 
tain trades, education respecting the worker's 
fallacy concerning the benefits to himself of restric- 
tion of output. study of the conveniences and condi- 
tions of the workers, both within and outside the 
factory, the need for better housing accommodation. 
especially in crowded industrial centres, &c. The 
worker calls for greater security of employment, and 
if this can be secured it- will benefit the employer by 
obviating the wasteful turn-over of trained labour 
from one works to another, which the unwisdom oi 
the hasty discharge of labour is bound to encour- 
age. The author is under no delusion as to tlie 
urgency of our industrial problems, nor is he blind 
to the unlimited industrial expansion that les 
awaiting us. He obviously attaches great im- 
portance to the question of Welfare Work, and 
urges the cultivation of the long vision. Fn his 
opinion, some of our great statesmen, engineers. 
and industrials, who are not now fully employed on 
matters of national interest, should be appointed to 


_ carefully examine the problems of the kind 'ndi- 


cated above while there is time. The Government 
Labour Unrest Commissioners who are now getting 
to work in different areas of the Kingdom have a 
very large subject to investigate. Their task has 
arisen directly from war conditions, and what they 
are to suggest in their recommendations relates, 
we believe, more particularly to the measures neces- 
sary for removing the special causes of unrest fer 
the further period of the war. Prof. Spooner’s 
method of dealing with the subject. as well as the 
Labour Unrest Commissioners’ study, both have a 
direct bearing upon the after-the-war industrial 
situation. It is on that ground that we commend 
them to the attention of serious students of our m- 
dustrial problems. 


Vol, 80. No. 2,064, JUNE 15, 1917.] 


THE ELECTRICAL REVIEW. 


643 


RECENT DEVELOPMENTS IN ELECTRICITY SUPPLY AT KEIGHLEY. 


By HARRY WEBBER, A.M.I.E.E., Borough Electrical Engineer and Tramways Manager. 


Tue following article is intended, not only to give par- 
ticulars of the extensions to the Keighley electricity works, 
which were officially opened by the Mayor of Keighley 
(F. W. L. Butterfield, Esq., J.P.) on May 31st, 1917, but 
also to illustrate the effect that the present European war 
hasfhad on the supply of electricity in the town generally. 

My excuse for preparing the article is that I believe many 
of the particulars and the special information given will be 
of use to a great number of readers. | 

The Keighley electricity undertaking was inaugurated in 
1901, and a supply was commenced on March 30th of that 
year. The plant consisted of two Lancashire boilers, with 
a total heating surface of 1,932 sq. ft. : three Allen engines 
of 730 1.H.P. direct-coupled to three Allen dynamos with 
440-KW. output, with a small Tudor battery. 

. The capital expended was £39,300, detailed as follows :— 
Buildings, £7,000; generating plant, £12,000; motors 
and instruments, £21,000 ; ‘mains, £14,100 ; accumulators, 
£2,000 ; public lamps, £1,556. 

The station was originally intended for supplying power 
for the tramways, which had just been electrified, and also 
any lighting developments which might occur. 


Nothing of a very exceptional character was done in the ~ 


way of expanding the business until the latter end of 1909, 

when the plant capacity had then increased to 740 KW. 
Seeing that more plant had to be installed, the question 

of a complete change in the methods of generation was fully 


discussed by the Electricity Committee, with the result that 


application was eventually nes to the, Local Government 
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FIG. 1.—SECTION THROUGH 5.000-Kkw. WILLANS-ZOELLY TURBINE AT KEIGHLEY. 


Board for permission to borrow £21,000 in order that a 


‘three-phase, E.H.T.,alternating-current system of supply could ` 


be commenced for the power users in the town of Keighley. 
Since this time the undertaking has forged ahead. 

There was a steady increase in the output of units from 
1910, when the total sale was only just over 100,000 units, 
until 1914, the year when the present war commenced, of 
just over 4,000,000 units. — 

To show the effect the war has had on the output, the total 
‘sale at the present time is at the rate of just over 8,000,000 
anits per annum, or double what was being sold when the 
war first broke out. 

The original turbine units installed were only of 1,000-Kw. 
capacity, whereas the latest installation is of 5,000-KwW. 
capacity, the total plant capacity at. the present time being, 
in round figures, 10,000 KW. , 

The capital either spent or pledged up to March 31st, 
1917, amounted to about £146,000 ; this figure includes 
the cost of the latest new plant and also £9,300 for land, 
ag well as ail the mains, meters, motors on hire, engine- 

room and boiler-house plant. Working this ont on the 
kilowatt capacity, it only amounts to £15°38 per KW., 


which is an exceptionally low figure; moreover, there is 
very little plant of an obsolete nature left, as all the 
Lancashire boilers and two out of three of the original 
generators have been sold, and the balance of cost paid for - 
out of revenue. t 

No doubt one of the primary reasons why the Keighley 
undertaking has developed very rapidly since the installation 
of the three-phase system, is that in conjunction with 
this system a very moderate charge was made for the supply 
of energy in bulk—namely, £3 per KW. of maximum 
demand, plus }d. for every Board of Trade unit consumed. 
This has brought the average price obtained to ‘86d. per 
unit, which is lower than in many large towns and cities 
with a much greater output in units sold. | 

I believe, however, that the policy of offering this low 
price has been justified, as it was not until the year 1912 
that the department first began to make a profit, and this 
profit, which was only small at the commencement, has 
gradually increased, until the exceptional cost of materials, 
&c., for the last two years has brought it slightly lower 
again. 

In the initial stages it was obvious that although pretty 
heavy prices were being charged, the current was being 
sold at a loss; thus in the year 1902 the total costs were 
101d., while the average price obtained was only 3:1d. ; 
that is to say, a loss of 7d. resulted on every unit that was 
sold. In 1903, 4d. was lost on every unit sold, and the 
third vear 25d., and so on until 1912, when the costs of 
production were exactly equal to the average price obtained. 

Low prices coald not be maintained unless the working 
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costs and capi tal expenditure were kept at a very low figure. 


To illustrate what these figures have been, in 1914, just 
before the war commenced, the total working costs averaged 
only 47d. and the total capital charges ‘32d. per unit. 


The demand is created by a very diversified class of 
manufactures, and this has a beneficial effect on the power 
station, as it results in a very steady load throughout the 
majority of the working day, thus enabling boilers and 
prime movers to be worked at their most efficient output. 


The following is a selection of power consumers con- 
nected to the mains :—Small wood turners, wringing 
machine manufacturers, tape manufacturers, machine tool 
makers, corn millers, saw mills, weaving sheds, spinning 
mills, steel founders, malleable iron founders, brass founders, 
dyers, coopers, cabinet makers, manufacturers of spinning 
machinery, loom makers, paper tube manufacturers, tanners 
and curriers, laundries, automobile works, manufacturers of 
electrical plant, stone yards, brewers and maltsters, wagon 
works, hosiery manufacturers, bakeries, &c. 


The following examples of power consumers on the 
Keighley supply may be of interest to readers :— 


a sa, 
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Malleable Iron Founder.—D.c. supply, £21 per month: seven turbine, which is direct coupled to an alternator made by 


motors installed, total 76 H.P. ‘ i 
Iron Works,—D.c. supply, £26 lls. 4d. per month. Principal the Generali Electric Co. 


ae 

manufactures, washing machines and bedsteads; 11 motors in- g T'he turbine is of rather special interest. as it is practically 
stalled, total 97 H.P, ; the first Zoelly-type steam turbine made by Messrs. Willans 
i Ta ee -—D.c. supply, €2 8s. per month: six motors = and Robinson, and is similar to the sets which have been 
installed, H.P. y 

Sand Merchant.—D.C. supply. £2 138. 8d. per month : two motors installed at the Glasgow Corporation electricity works and 
installed, total 23 H.P. Salford Corporation electricity works. 
Ree daa supply, £9 5s. per month: two motors in- The surface condensing plant, which was also supplied 
8 í al 50 H.P. by 

Timber Merchant and Sawyard.—D.C. supply. £3 138. per month ; by Messrs. Willans & Robinson, has a special feature, which 
six motors installed, total 46 H.P. is of interest—namely, that the air, instead of being 


extracted by some form of 
rotary or reciprocating plant, 
is carried away by passing the 
whole of the circulating water 
through ejectors, before enter- 
ing the condenser proper, 
This system does away with 
one piece of moving plant, 
thus saving the usual “upkeep, 
and also the power which is 
always required for driving 
the ordinary types of air 
pumps ; moreover, it is not go. 
liable as machinery in motion 
to’ give trouble whilst in 
operation. 


7 


_— 


a oes a et Ee ae The governor is of the oil 
Toa yS (ergy A ee relay type, and is fitted with a 
CE : | =- small motor, which can be 
~ Í n A a A TAAL controlled from the switch- 
i; Jia ar P = — i! board gallery, so that in the 
a ied Od eal a event of the attendant on the 
a .* =. . i i 
i Cie ENN ee engine-room floor not being 


—— 


available at the moment, the 
speed can be brought up 
or down by the switchboard 
staff. In Keighley, however, 
this has not been coupled up, 
as once the load is on after 
meal hours, it is so steady 
that the set very seldom varies- 
Fic. 2.—WILLANS-ZOELLY G.E.C. TURBO-ALTERNATOR INSTALLED AT KEIGHLEY, in speed at all. 
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achine Tool Maker.—a.c. supply, £21 17s. per month: l4 
motors installed, total 175 H.P. 


3148 KW. 1916. 


Herra. 
DREAN 


Brass Finishing, including Foundry.—D.c. supply. £12 78. per | il E 
month ; five motors installed, total $14 H.P. (ll ith 

Weaving Sheds,—A.C. supply. £39 per month: 275 looms and TT TDL Td ae 
one winding frame : five motors installed, total 130 H.P. See pee 

A.C. supply, £16 9s. per month ; 130 looms and one hoist: five f° |. {oe 


motors installed, total 100 H.P. 


A.C. supply, £9 per month ; 22—8t-in. broad looms; one motor 
installed of 25 H.P. 

A.C. supply, £25 per month ; 480 tape weaviny machines and 10 
beaming and winding machines: three motors installed. total 
90 H.P. 

Hesiery Manufacturer. - D.C. supply, £4 98. permonth: 20 hosiery 
machines and 28 sewing machines ; two motors installed. total 
144 H.P. 

Spinning and Twisting Machines.—a.c. supply. £13 per month ; 
144 .cap spindles, 700 fly spindles, 132 ring twisting spindles. and 
96 fly twisting spindles : one motor installed of 35 H.P. 

Foundry.—b.c. supply, £8 28. per month : five motors installed. 
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after the declaration of peace. With these additional 


total 564 H.P. : IEEE 
During the year 1914, powers were obtained to supply i Baie Gene 
a large area surrounding the borough on all sides, but a JBN 
clause was inserted restricting the Corporation from com- STE NG 
mencing the work of laying mains, &c., until six months P s s0 Kw. 
districts, practically the whole of the Valley of the Worth Hi AHH- 
and a good portion of the Aire Valley will be included in AAELAEELNE 
the supply area, and I estimate that at least 30,000 steam | | WNL ape 
H.P. is being produced in those districts at the present time Ht | | | ee ETSS 
by private concerns, which in the natural course of events BEREEZ SIS 


may reasonably be expected to take a supply eventually = OS ee MSO SE MoS TEA 
from the Corporation. 

One of the districts which obtained its own provisional 
order is already taking a supply in bulk, and transforming it 


Fic. 3.—KEIGHLEY LOAD CURVES, 1910, 1914, 1915 AND 1916, 


for tramway and general distribution purposes. With the majority of steam turbines running at high 
{ now propose to give a detailed deseription of the recent speeds there is always the possibility that the bearings 
extensions. become dry after the plant has been standing for some timè 


The prime mover is a 5,000-kw. Willans-Zoelly steam Some makers provide oil rings, which, operate by friction om 
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the shaft ; other makers provide a small hand semi-rotary 
pump, which the engine driver is supposed to work before 
starting the set up, and thus flush the bearings by 
hand, but I think the arrangement adopted on the set 
described is preferable to either of these methods. 
A small steam oil pump is coupled in with the rotary pump 
driven from the turbine itself, and immediately steam is 
turned on to the main stop valve, this steam pump starts 
automatically to flush the bearings with oil. When the 
turbine is fairly up to speed a diaphragm device cuts out 
the steam pump, and leaves the oil circulation entirely to 
the rotary pump. 

The steam pump also comes into operation again whilst 
the set is gradually slowing down. 

All so-called flexible couplings have been eliminated in 
the designing of this set, the alternator rotor being rigidly 
coupled to the steam rotor, and the exciter armature is 
built on to the end of the main shaft. 

The modifications eliminate a lot of the minor troubles 
which are generally experienced some time or other with 


flexible couplings, and small bearings for the exciter when 


flexible couplings are used. 
The turbine proper is of the multi-cellular impulse type, 
consisting of a rotor, on which is mounted the required 
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1 Fic. 4.—STEAM END, 5,000-Kw. WILLANS-ZOELLY TURBINE SET, KEIGHLBY. 


number of impulse wheels, each of these wheels rotating in 
a separate chamber formed by means of division or 
diaphragm plates. a f 

The body is built up of ring sections permanently bolted 
together, but divided into upper and lower halves. Feet 
are fitted on to this body, which enable it to slide along 
the bed plate, and thus allow for unequal expansion. 
The main pedestals are cast entirely separate from the 
body, and so arranged that the alignment of the turbine 
is unaffected by the expansion of any of its parts. 

The steam rotor consists of a steel forging which forms 
the shaft, upon which are mounted the disks, of high-tensile 
steel, each fitted with one row of nickel steel impulse 
blading. ) 

The roots of these blades are. of T-section fitted into 
grooves and machined in the disk, and shrouding is fitted 
round the periphery. 

The casing is subdivided by diaphragm plates, fitted with 
labyrinth packing to prevent leakage of steam from stage to 
stage. The steam passages are formed at the outer edge of 
these diaphragms by plates of nickel steel, cast in position. 

A set of small thrust collars is provided, which would be 


capable of taking a heavy end thrust, if necessary, but is, 
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really intended to be used only for adjusting the position of 
the shaft when first setting to work. This thrust block is 


rigidly attached to the turbine body, and free to slide in 


the steam-end pedestal. 

The oil is cooled by means of two vertical coolers, coupled 
up in series, but of such a size that it would be possible 
under emergency circumstances to run the turbine whilst 
one was being cleaned out. 

Besides the ordinary governor, which has already been 
described, there is an emergency governor, which comes into 
action when the maximum allowable speed of the turbine 
has been exceeded. i 
' As far as possible the-steam connections, oil pipes, &c., 
have been fitted to the lower portion of the turbine body, so 
that when an internal inspection is necessary, there is prac- 
tically only the cover or top half of the body to hft, 
without undoing a lot of pipe connections, and other small 
apparatus. ; 

The condenser is designed to maintain a vacuum of 
284 in. when the turbine is on full load, and the barometer 
stands at 30 in., the quantity of water required to obtain 
this vacuum being 5,180 gallons per minute at a tempera- 
ture not exceeding 60° F. 

The cooling surface provided is 7,740 sq. ft. A floeding 

cock is specially fitted, so 

that the steam space in the 
condenser can be filled 
with water if it is desired 
to run the turbine non- 
condensing. This saves 
installing one of those huge 
T , valves, which generally 
d f- — S J result in a continuous loss - 
; = fae -of vacuum through slight 

I o AE ; air leaks. ~- 

The condenser itself is 
erected immediately below 
the turbine bedplate, with 
a sufficient gap between 
the flange of the exhaust 
end of the turbine and the 
steam flange of the con- 
denser to allow for a suit- 
able expansion piece. 

The electrical end con- 
structed by the General 
Electric Co. is designed to 
give an output of 5,000 kw. 
continuously at 6,600 volts, 
50 cycles, with a power 
factor of ‘8 and a speed of 
1,500 B.P.M. 

The generator stator is 
in one piece, and consists 
of a cast-iron box section 
frame to accommodate the 
laminations. 

No filing or scraping was done after the laminations were 
assembled, as owing to the length this would cause much 
higher iron losses, due to eddies, than in ordinary machines. 
For the same reason, sheets of strong paper are inserted 
between the plates at suitable intervals. 

Stranded copper has been used throughout, not only in 
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‘the slot, but also in the connections. 


The insulating tubes are of micanite, and moulded on to 
the coil itself. 

The ventilation is carried out by means of fans fixed 
rigidly at each end of the rotor, and the scheme is that the 
fan at the exciter end of the rotor drives the air into the 
space enclosed. by the guards. After cooling this side of 
the stator coils, the air passes through a number of axial 
channels provided in the core for cooling purposes. The 
outlet for the air is all at one end of the machine ; 
that is to say, the opposite end to the inlet, and in 
passing through the core to escape, it automatically cools 
the coil connections. There are two completely separate 


‘streams of air, and that air which is used to cool the 


rotor is not used again to cool any part of the stator ; 
this results in very, low- eyen temperature rises all over the 


machine. 
D 


~~ 


to bituminous coal. 
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Heavy metal clamps are arranged all round the windings 
to prevent any moving of the connectors or the projecting 
ends of the coils. 

The rotor is a solid forging, in one piece with the shaft ; 
the slots are milled out of the solid drum. 

The fan at the coupling end of the rotor is used for 


` keeping a circulation of air through the rotor for cooling 


purposes. 

The temperature rise guarantee is that it shall not exceed 
70° above the surrounding atmosphere after six hours’ run 
on full load. Efficiencies at ‘8 power factor full load. 
95°75 ; three-quarter load, ‘95 ; half-load, 93°25. 

With relation to the overall efficiency of the set, as a 
result of some recent tests taken on site, it was found that 
the steam consumption per KW.-hour is ‘6 lb.. better than the 
maker’s guarantee, which was considered most satisfactory. 

A Heenan & Froude rotary air filter is installed in con- 
nection with the alternator, and this filter has proved very 
efficient, 

The new 5,000-kw. set was named after the Mayor 
of Keighley (F. W. L. Butterfield, Esq., J.P.), and the 
opportunity was taken of giving a name to the three 
other turbo-alternators installed in the station, the next in 
size being a 2,000-Kw. set, which was named after the late 
Mayor, Councillor W. A. Brigg, J.P., and the two 1,000-Kw. 
sets, one after the present chairman of the Electricity Com- 
mittee, Councillor Herbert Sellers, and the other after the 
late chairman, Councillor Henry Whitehead. 
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ANTHRACITE COAL." 


By W. H. BOOTH, F.G:S. 


‘THERE are, roughly, four general varieties of coal—lignite, 


bituminous, semi-bituminous, and anthracite. These are 
sufficiently distinct to be at once recognised as regards their 
average members. But there is some difficulty near the 
lines of demarcation, for while brown coal is at once seen to 


be a lignite, yet the Kaitangata coal of New Zealand, and’ 


the Bulli coal of Australia, though lignites, are very similar 
But Welsh smokeless coal, or semi- 
anthracite, has an appearance of its own, and anthracite, 
with its flinty looking bright fracture, its hardness and 


clean touch, stands very much alone. 


Yet all the coals differ only in some hidden secret of 


their molecular make-up rather than in their bald analytical . 


figures. Typical analyses—No. 1 of a well-known bitu- 
minous coal, No. 2 of one. of the best Welsh smokeless 
varieties, and No.8 of “ Gwythien Goch” anthracite, as 


obtained from the Ammanford and Pontyberem Collieries of 


South Wales—are appended. Hydrogen is so often regarded 
as the distinguishing feature of bituminous coal, that these 
analyses may be a little surprising. They indicate that the 


influence of oxygen is of greater importance as the factor, 
in bituminous coal, which enables about one-third of the 


. 


but it is very small, and only develops, as a rule, in the 
separator of a gas producer, from which, of course, the gas 
comes away not too highly heated, and leaves a little tar in 
the tar separator box. 

Welsh anthracite is closely resembled by the anthracite 
of Pennsylvania, U.S.A., but the latter is harder and more 
splintery, and requires a keener draught to burn it. It is 
much used on American locomotives, because of its smoke- 
less quality, and is burned on tubular firebars, on which it 
is thinly laid. He is a skilful fireman who can fire one 
of these large American fireboxes thinly and evenly, care 
being required to fill up the holes before they are fully 
burned through, for the American article is apt, when 
burned into holes, to cool rapidly round that hole, so that 
a blank and spreading patch of non-burning coal may 
form. 

In order to understand the action of anthracite in the 
process tf combustion, it is perhaps best first to describe 
what happens in a furnace. when bituminous coal is burned 
and when anthracite is burned. 

Taking first the case of bituminous coal, let it be assumed 
that a fire has burned down sufficiently to demand a further 
charge of cogl. The whole fire is brightly incandescent, 
and giving off merely the short blue flames of carbonic 


oxide gas, which, especially if the fire is thick, will be pro- 


duced when the supply of air through the grate is not 
sufficient completely to burn the carbon, which remains 
when the hydrocarbon gases have been driven off the last 
charge of coal. The chemical action with sufficient air 
is C + O, = CO, In this equation the nitrogen of the 
air is neglected as neutral. Wjth insufficient air the 
action is as follows :—2C + O, = 2 CO, the result being 
carbonic oxide gas with less than one-third the heat 
production of perfect combustion. Thus when fires are 
thick, additional air may be needed over them to burn this 
gas as well during the period when the hydrocarbon gases 
are being evolved. 

The fire then being brightly incandescent, a fresh charge 
of coal is sprinkled evenly over its surface. The first effect 
is to heat the fresh fuel at the expense of the red-hot fire 
next the grate, and to cause it to pour out volumes of 
hydrocarbon gas, which bursts into flame, and demands. for 
a short time a very considerable volume of air above the fire. 
This is usually admitted at the door by grids. A ton of 
bituminous coal will give out about 10,000 cb. ft. of gas. 
Assuming a charge of fresh fuel to be 56 1b. per furnace, 
the gas vroduction will be 250 cb. ft. in a space of two to 
four minutes. To produce this amount of gas out of solid 
fuel will require the locking up of heat in a latent form, 
exactly as when any solid or liquid is vaporised. This heat 
can only be derived from the fuel on the grate, and since 
one-third the weight of bituminous coal is thus volatilised, 
it is clear that the fuel on the grate, now reduced by com- 
bustion to less than two-thirds its original weight, will be 
very sensibly cooled. The gas which has been given off 
will burn freely if mixed with air and not deprived of its 
heat of combustion by directing the flames upon oo much 
cooling surface. The mixing with air and subsequent 
heating is accomplished in properly-formed furnaces by 
allowing the gas and air to flow a over the length of 


weight of a coal to pass away in a gaseous form when the 
coal is heated. Long streams of flaming gas are then set 
free, and if the flames are checked by contact with cold 
surfaces, masses of soot are deposited on those surfaces, and 
the flame is rendered dull and red, or is moreor less completely 
extinguished. : 

With Welsh smokeless coal it is very different. Any gas 
in its composition comes off in short flames of easily ignited 
gas, which are not long enough to reach even to a nearly- 
placed cold surface, so that, with any reasonable care, a 
ee smokeless coal can readily be burned without showing 
smoke. i 

Real anthracite burns just as though it were pure, solid, 
gasless carbon. The pieces become as hot as the fire into 
which they are thrown, and just melt gradually away if 
exposed to a draught of air. There is nosmoke. There is, 
however, a-little tarry matter even in an anthracite coal, 


the fire and by providing an ample combustion space 
beyond the bridge in which complete combustion may be 
secured. Is it because of these suddenly produced volumes 
of gas, to be burned off in a fraction of the total time 
between stokings, that some mechanical stokers are made to 
give a constant feed of fresh coal at the furnace mouth, 
whereby a constant production of gas is secured and the 
working of the furnace is rendered uniform, and the supply 
of air above the fire is also constant ; indeed, sufficient air 
usually gets through the thinly burned part of the fire next 
the bridge. Often, indeed, far too much air gets in through 
the nearly bare grates. ; 

Since so much of the coal has gone away from the grate 
as gas, and has cooled the fire in doing so, it follows that 
little more than half the heat capacity of the coal 1 
actually generated on the grate. The mean temperature of 
ithe fire is, therefore, much less than it would be if all the 
combustion occurred actually on the grate. 

Now to take the case of anthracite, any hydrogen in itë 
composition cis apparently \éither. free or compounded with 


r * Memoranda am peony prepared for Mr. T. T. Pascoe, of 
wansea, to whose courtesy we are indebted for the opportunity to 
publish it.—Eps. ELEC. REv. a 7 
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carbon in such a manner that the flame is short, and is 
practically contained within the fuel bed. Almost all the 
coal is just solid carbon, which burns away completely 
on the grate. When air passes through the grate and comes 
intageontact with the fuel, this is at once burned to carbon 
dioxide. The action is as above, C + O, = CO, As 
this gas passes up through the fire it picks up more carbon 
and issues at the fire surface if the fire bed is thick, as 
2CO. And this must then be burned again to 2 CO, by 
adding more air above the fire. But if the fire is thin 
enough, air gets through the bars to burn all to CO, And 
all the heat of combustion is thus generated near the grate 
surface, and it is not desirable to use grates put together so 
carelessly as they may be with bituminous coal. The grate 
bars must not present parts of their sides to the fire. 
Therefore, no bar should stand up above the rest, or the 
upstanding part risks being burned. Various methods have 
been adopted to prolong the life of fire-bars under anthracite 
fuel. Bars have been made hollow, and a stream of water 
run through them. Their upper surfaces have been made 
of trough form, and the trough has filled itself with the ash, 
which has insulated the bar surface from the direct touch of 
the hot fuel. Anthracite has been burned on flat plates in 
which are many holes, each surrounded with a nipple like a 
flat volcanic hill. The areas between these hills become 
filled with ash, and this preserves the metal. Some have 
cast verg-deep bars, the bellies of which have been immersed 
in a trough of water in the ashpit, which has kept the bars 
cool by conduction of the heat from the upper edge, and by 
the flow of steam between the bars into the fire, where the 
steam is split np into its constituent gases, and heat is thus 
abstracted from ‘the fuel bed, and returned later on, when 
the oxygen and hydrogen recombine, and give up the heat 
taken np in decomposing them at the grate surface. 

: The use of steam in connection with the burning of 
anthracite fuel is quite genera] now. The anthracite is 
better for a little assistance to sharpen the draught, for this 
helps to clear the surface of the pieces of fuel from the dust 
left on the burning surfaces, and, by the use of steam-blown 
inductors, the air is forced into the ashpit, and passes with 
the steam directly to the furnace, where, as stated above, 
the steam is decomposed by the red-hot coal, and* helps to 
moderate the intensity of the temperature at the grate 
surface. l | 

By these means anthracite coal may be burned at a con- 
siderably-higher rate per square foot of grate surface than if 
ordinary natural draught is employed, but greater care is 
necessary in the preservation of an even grate surface 


and in the maintenance of an even thickness of fire, 


for at higher rates of combustion the fires burn more 
quickly into holes, and, moreover, the thin parts of the fire 
are more keenly attacked by a sharp draught, and so are still 
more rapidly burned into holes. 


THe Gas PRODUCER. 


The action of anthracite when burned on a thickly- 
covered grate has been shown above to be imperfect in so 
far that the gas which results from combustion is a carbon 
monoxide and the heat of combustion is only 4,415 B.TH.U. 
per lb. of carbon as compared with 14,647 B.TH.U. for 
perfect oxidation. 

This peculiar property is really very valuable, for by 
burning anthracite in a thick mass in a firebrick-lined 
vertical cylinder with an air inlet at the base only, the 
output above the fuel bed is almost wholly carbon 
monoxide = CO, plus, of course, the nitrogen, which goes 
in with the air and is neutral, and acts merely as a diluent. 
If now this carbon monoxide is burned with a further 
supply of air, it will give out 10,282 B.TH.U. for each lb. 
of carbon which it contains, for 14,647 — 4,415 = 10,232. 
The gas is thus eminently suitable for use in gas engines, 
and has come very largely into use for power purposes. 
But experience has shown that the 4,415 B.TH.U., which it 
i8 not possible to avoid producing when a gas generator is 
worked with dry air, are more than sufficient to carry on 
the proper heat reaction of a gas producer. The gas 
passes off very hot, and must be cooled. Thus much heat 
is lost. To reduce this loss, the gas, as it passes from the 
producer vessel, is made to heat a tank of water which 
forms the cover of the producer vessel, and it may 


also heat a vertical cylinder outside which a constant 
trickle of water is allowed to flow. The air to feed the 
producer is drawn over the wetted surfaces and over the 
steaming surface of the water in the cover tank, and enters 
the base of the producer carrying a considerable load of 
steam. This steam splits up, when it touches the hot fuel, 
into oxygen and hydrogen. . i 

The hydrogen helps to quicken the combustion of the 


: final gas in the engine cylinder, and the oxygen combines 


with the red-hot coal to: form carbon monoxide. Thus it 
takes the place of a portion of air, and the resulting pro- 
duct not only now contains hydrogen, but it contains less 
nitrogen, and the final gas is much more powerful. 

Many producers for small suction gas plants are so very 
small as to be little more than toys, and the grading of the 
anthracite to suitable size is very desirable if the gas is to 
be uniform in quality. Anthracite must always remain, 
par excellence, the fuel of the gas producer, for it is hard 
and it does not bind or cake, but moves freely down as it 
burns away, and fills the space of the producer - evenly, 
avoiding empty air channels up which air would travel, 
and, by aiding to burn the gas above the fuel bed, would 
greatly reduce efficiency. There are no caves formed by 
the bridging across of conglomerated fuel. The pieces of 
anthracite are too free, loose, and dry to hold to each other, 
and the fuel bed is self-consolidating. 


(To be concluded.) 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest. ' 


"Simplex Weather-Proof Fitting. 


A new porcelain-body watertight lantern brought out by MESSE 5 
SIMPLEX CONDUITS, LTD., of Garrison Lane, Birminghamn,. is 
specially made up to resist corrosion and deterioration due to the 
weather. It consists of a heavy china body into which is cemented 
a metal threaded nut, to take the suspension fitting or down-drop 
of the conduit system. 7 

The well glass, which is ħeld by a metal ring with two bolts and- 
fiy nuts, completely protects the lamp and prevents corrosion of the 
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Fig. 1.—SIMPLEX WEATHER-PROOF REFLECTOR FITTING. 


contacts, and keeps moisture from entering the system. The ring 
and the nute are galvanised for protection. The standard well 
glasses are used with this fitting, so that in the event of the glass 
breaking, replacement is quite easily effected. The body of the 
lantern also has an overhanging projection which acts asa shade. It 
is a cheap and effective fitting, and is specially useful for garages, 
stables, yards, factories, and other exposed positions. 


The “ Depthometer.” 


Most firms of any magnitude have experienced the need of some 
method of indicating or recording the depths of liquid in distant 
tanks—a perfectly safe method when used in conjunction with 
volatile and inflammable liquids such as benzol, toluol, &c., which 
will indicate the depths in a continuous curve from “empty” to 
* full,’ and combine simplicity with the need for an extreme 
minimum of attention. [l 
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A system having these desirable advantages is obtainable i 
e in the 
Plummer-Burrows Depthometer, made by the FosTER ENGIN- 
EERING Co., LTD., of Wimbledon, London, S.W. 
This is an electrical device operated by an alternating current 


at a pressure of about 20 volts, and avoids the employment 


of moving contacts with consequent oxidation and unreli- 


a 


The float in the tank actuates the movable core of a chokinz 
coil, the coil being connected in series with a millammeter and 
low-pressure A.C. supply. The millammeter is calibrated at a 
definite supply voltage, and indicates in feet and inches. 

The voltage regulator is a choking coil having two windings— 
an upper one connected in shunt to the supply, and a lowagone. 


Fic. 2.—SHOWING ARRANGEMENT OF DEPTHOMETER AND RECORDING PANEL. 


_ ability. All current-carrying parts are hermetically sealed from 
tank vapours, the risk of explosion being thereby eliminated. 
Supply voltage fluctuations are corrected by means of a small 
automatic regulator, which smooths out irregularities in the supply 
pressure of 16 per cent., which variation, of course, seldom 
occurs in practice. There are no wearing parts in the regulator, 


Fia. 3.—DEPTHOMETER RECORDING PANEL. 


and as accessibility has not to be provided for, the parts are 
sealed before leaving the factory. 

_ Fig. 2 illustrates the disposition of the various parts in a typical 
installation, while fig. 3 shows the panel at the recording 
station, on which are mounted the pressure regulator and the 
indicating instrument giving direct readings in feet and inches, 


across the instrument terminals. An iron core floats in the 
windings, an increase in pressure tending to draw it into the upper 
winding, and thus to reduce the choking effect of the lower winding 
in parallel with the instrument, thus altering the proportion of 
current flowing through the latter in such a way as to compensate 
for the increase in total current arising from increased supply 
pressure. | 

The appliance can operate over any distance, and the current 
consumption is only 0°05 unit per hour. 

There is only one moving part which might be subject to wear. 
and this, though extremely light, operates under oil, and wher 
once installed requires no attention. 


A Magneto Re-magnetiser. 


A simple apparatus for the re-magnetisation of ignition magneto: 
has lately been brought out by the RUNBAKEN MAGNETO Co., LTD.. 
of Campt Street Works, Deansgate, Manchester. The device is 
normally supplied for 100—150 and 200—250-volt circuits, but as 
low as 12 volts can be arranged for at a slight extra cost. 


LEGAL. 


* 
ELECTRIC INSTALLATION AT A PICTURE PALACE. 


MR. MUIR MACKENZIE, one of the High Courts Official Referees. 
on Thursday, June 7th, concluded the hearing of an action in which 
Mr. Joseph Mears, proprietor of the Richmond Cinematograph 
Theatre, claimed from Messrs. Weston & Sons, electrical engineers, 
damages for breach of contract in copnéction with the installation 
of electric lighting at the theatre, ahd for money paid under a 
mistake as to facts. P + 

Mr. C. J. Conway appeared for the plaintiff, and Mr. H. J. 
Turrell for the defendants. 

From CoUNSEL’s opening statement, it appeared that by a letter 
dated October lst, 1914, the defendants offered to install an electric 
light and power system for the plaintiff at his then newly-built 
cinematograph theatre at Richmond for the sum of £47 3. On 
October 9th, 1914, the plaintiff orally accepted the offer, provided 
that the price was reduced by the allowance of a discount of 5 per 
cent. It was a term of the contract that the defendants should 
use for the complete power and lighting installation heavy-gauge 
screwed conduits, enamelled inside and out, of ample size to enable 
the cables to be drawn in and out after erection, and that thes 
should efficiently connect the whole conduit with the eafth, and 
efficiently drain off any condensed moisture. It was also stipulated 


that there should be no joints whatever in the wiring, and that 


e a 
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the whole of the work should be carried out in accordance with 


the rules and regulations‘of the Institution of Electrical Engi- ; 


neers, the fire insurance companies concerned, the supply autho- 
rities, the Secretary of State under the Cinematograph Act, and 
the Surrey County Council. It was a further term of the contract 
that the whole of the work to be done should be guaranteed by the 
defendants for a period of 12 months from the date of the last 
certificate of completion. The breach of contract complained of 
was that the defendants did not use heavy-gauge screwed 
stel conduits of sufficient size to enable the cables to 
be drawn in and out after erection, and that they 
did not lay the conduits so that the condensed mois- 
ture could be successfully drained off. It was also alleged 
that the wiring was not without joints, and that the work 
yenerally was not carried out in accordance with the terms of the 
contract Or in accardance with the rules and regulations of the 
authorities. The installation, it was alleged, was not, on the 
whole, efficient, and was not maintained for 12 months in accord- 
ance with the guarantee. By reason of these breaches of contract 
and warranty, the plaintiff had suffered damage, and had been put 
to the expense of remedying fhe defects, amounting in all to 
109 198. 6d. It was further stated by counsel that the plaintiff 
from time to time paid to the defendants sums of money on 
account for work performed under the contract and for extras 
amounting in all to £785 15s., the final payments being made on 
September 6th, 19)5, and January 23rd, 1916, under a mistaken 
impreagion that the amounts paid were due, whereas arr amount of 
£23 13s. was overpaid, as deduction had not been made on account 
of 5 per cent. discount on the sum of £473, the contract price. 

In their defence, the defendants denied that the contract price 
was to be reduced by the allowance of discount, and they did not 
admit any of the allegations as to defective work. The plaintiff, 
they said, agreed with the defendants to appoint an architect to 
supervise the work and grant certificates showing, amongst other 
things, the completion thereof’; but this they did not do. They 
wmpleted the work in accordance with the terms of the contract 
on December 24th, 1914, and subsequently carried out their 12 
months’ guarantee. By not appointing an architect, the plaintiff 
had, said the defendants, himself committed a breach of contract, 
md was therefore precluded from requiring that the date of com- 
vletion should be fixed by “the date of the last certificate of 
ompletion,” as specified in the contract. The defendants further 
lenied that there had been any breach of warranty. i , 

MrR. Tom LEWIN LINTON, manager for plaintiff, said that after 
‘he opening of the theatre for a short time the electric lighting 
sas satisfactory, but early-in the year complaints were made that 
ume of the lights were going wrong. | 

MR. JAMES EDGCOMBE, the Kingston borough electrical engi- 
wer, in the course of his evidence in support of the plaintiff's case, 
aid that he made a thorough examination of the electric installa- 
don at the theatre, and found that while the materials used were 
uite good. the installation itself was defective. The method of 
sing the materials had not, in his opinion, been in accordance with 
he specification. Mr. Dewhurst was called in to remedy the 
lefects. which he did at a cost of £109 19s. 6d. 

Mr. DEWHURST gave evidence as to the details of the work he 
ial had te do to put the electric lighting of the theatre right. 
t having been alleged by the defence that some of the alleged 
lefects were to be attributed to the dampness of the building, the 
vitness, in reply to counsel, said that the theatre was a well-built 
tructure, having cost some £3,000, and certainly could not be 
alled damp. 

Several witnesses were called for the defence to prove that the 
vork had been properly done, that the complaints as to defects 
vere without foundation, and that if any alleged defects did exist 
hey were due to the dampness of the building. 

CoUNSEL for the defence argued that the onus was upon the 
laintiff to show want of skill, and this he had not done, and in 
he result the Referee reserved judgment. 


N 


DUNDALK ELECTRIC LIGHTING LOANS. 


N the Chancery Division of the Irish High Court, on Thursday of 
ust week, Mr. Justice Barton gave judgment on the motion of the 
undalk Urban Council for a declaration (see ELEC. REV., June 8th, 
rave 624), 

Mk. JUSTICE BARTON said that the effect of acceding to the 
‘aim of the Council would be to disregard the prohibition of the 
tatute which forbade borrowing for any purpose other than for 
“Tinanent works, which expression could not include working 
‘apital, and to ignore the direction in the Provisional Order that 
hy deficiency in income should be charged on, and payable out of, 
ates. He had arrived at this conclusion with regret, as he was 
atisfied that the Council had done everything in a bond fide and 
usinesslike manner. It occurred to him that undertakings of this 
ind—manicipal undertakings, in fact—were at a disadvantage in 
‘yard to working capital in comparison with commercial under- 
‘xings. He would gladly have acceded to the application if he 
old have done so. The action taken to obtain a declaration he 
«ld to be justified, and he hoped they would find some way out of 
he difficulty. 


QUEER ANNE'S RESIDENTIAL MANSIONS AND HOTEL, LTD., 
t. H.M. POSTMASTER-GENERAL. 


N the Chancery Division, before Mr. Justice Eve, last week, MR. 
Tavana, K.C., moved on behalf of the plaintiff company for an 


. 
Fa 


injunction until judgment or further order to restrain the defen- 
dant, his servants, or agents from cutting off or disconnecting the 
telephone service to the plaintiffs’ premises. 

According to the Times, MR. AUSTEN-CARTMELL, for the Post- 
master-General, said fhat an action would not lie against a Govern- 
ment Department, and certainly not an action for an injunction. 
The Postmaster-General would, however, be prepared to waive his 
rights in this respect in order that the rights of the parties might 
be determined, on the understanding that the action should be set 
down for hearing at an early date. 

Mk. MAUGHAM submitted that the Post Office differed from 
other Government Departments in that it was carried on for profit, 
and was thus in the nature of a corporation. He, however, assented 
toa the course proposed by Mr. Austen-Cartmell. 

The motion accordingly stood over until the trial of the action, 


TUNGSTEN FILAMENT PATENT LITIGATION. 


IN the House of Lords on Tuesday, the 12th inst., the appeal was 

opened of the Osram-Robertson Lamp Works, Ltd., from a judg- 

ne mi the Court of Appeal in favour of Pope’s Electric Lamp 
0., . 

The House consisted of the Lord Chancellor (Lord Finlay), 
Viscount Haldane, Lords Atkinson, Parker, and Parmoor. 

Counsel for the appellants, Mr. Walter, K.C., Mr. Colefax. K.C., 
‘and Mr. Gray ; for the respondents, Mr. Thomas Terrell, K.C., Mr. 
E. M. Kerly, K.C., and Mr. E. Russell Clarke. 

The proceedings at the trial of the action and in the Court of 
Appeal were fully reported in the ELECTRICAL REVIEW, July to 
December, 1915. , 

In opening the appeal, Mr. WALTER, K.C., said that the appel- 
lants brought an action in the Chancery Division claiming that 
the now respondents had infringed their Letters Patent No. 23,899 
of 1904. Mr. Justice Joyce found that the respondents had not 
mfringed the patent, and dismissed the action, with costs. That 
decision was upheld by the Court of Appeal, and from the Order 
affirming the judgment of Mr. Justice Joyce this appeal was 
brought. | 

The patent was -granted to Dr. Alexander Just and Franz 
Hanaman for an invention of improvements relating to the manu- 
facture of incandescent electric lamps, and Letters Patent No. 18.622 
of 1906 was granted to Philip Middleton Justice for an invention 
of an improved method of producing metallic incandescent bodies 
for electric glow lamps. There was the usual claim for damages 
and other relief. Prior to the introduction of the appellants’, pro- 
cess in 1904 tungsten had never been applied for use under any 
process for lamp filaments. No method of producing a tungsten 
filament was known. The appellants found that by mixing finely 
divided tungsten with a carbon paste material, so as to keep the 
metal particles together, and heating the compound in moist 
hydrogen, the oxygen in'the water vapour combined with the 
carbon, and left a coherent mass of tungsten in the form of a paste 
that could be squirted into threads. The respondents said they 
employed two methods in the manufacture of their alleged 


` infringing filaments, which were referred to in the Courts below 


as the “ ordinary hydrogen process `“ and as the ‘‘ vacuum process.” 
His contention would be that’ they constituted differences, if they 
were differences at all, only from the detailed example set out in 
the appellants’ specification. They were not differences from the 
essence of the appellants’ invention as described in the claim, 
which, on its true construction, covered a process embodying all 
the alleged differences. 

The learned Counsel went on to compare the respondents’ process 
with that detailed in the appellants’ specification and claim. He 
then argued the question of infringement. The hearing was 
adjourned. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's nnme and address in our possession. 


Business Man or. Engineer? 


Stands Scotland where it did? Or words to that effect. Is 
there not one among all those who draw the breath of life from 
engineering to strike a blow for their mistress's fair name? Does 
no one challenge the'insidious attack of the article in your number 
of May 4th on “ Promotion in Electricity Supply Undertakings °?” 
The writer calmly asserts that an accountant may become a chief 
engineer ; that “it is generally agreed that the head of an elec- 
tricity supply undertaking must be a business man first and an 
engineer afterwards.” 

In these days, electricity almost automatically sella itself. The 
“ business” of an electricity undertaking is to produce electricity 
cheaply and reliably. These are both engineering problems. 
Given equal reliability, one unit is as good as another. Imagine 
a given area of supply with two undertakings having equal rights, 
the one run by a business man devoting most of his energy to 
rounding up prospective consumers, the other run by an engineer 
devoting most of his brain work tol producing cheaply. The 
engineer would only want a'very°‘dud salesman to follow round 
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in his rival's footsteps and simply state that he was selling the 
identical thing at a farthing a unit less, and perhaps point out 
that, whereas the other company had had so many failures, his 
company had had none. 

Quite recently I read in an American engineering journal of such 
a case, only that the “plot” hinged on the fact that one chief 
hesitated to scrap comparatively new engines in favour of more 
economical turbines. The slow man, of course, got the sack. 

It seems to me that there is only one sense in which the 
chief of a supply undertaking must be a business man first— 
and that is, that he must never forget that the aim and 
object of all his engineering is to produce cheaply. The 
problems before engineers fall into two classes: Those that 
may be solved at “any” cost and those that have to be solved at 
"* some ” (certain maximum) cost. The power station engineer must 
not allow himself to be led astray into tackling problems which, 
when solved, are merely an engineering triumph, not a commercial 
success. In the past many capable engineers have done this, and 
80 have given rise to certain false impressions and certain cheap 
sneers from the ignorant about “theorists.” I wonder if these 
very ‘ practical ” gentlemen ever heard the familiar appellation of 
certain ancient sea-going engineers—viz., “shovel engineers” or 
“ shovels"? 

To talk about a man being a business man first and an engineer 
afterwards is surely putting the cart before the horse. I should 
like to suggest that what is popularly known as “business” is 
really elementary engineering, or engineering and water. Many 
years ago, I think at the Oxford meeting of the B.A., Mr. Balfour 
quoted an American definition of an engineer as ‘a man who can 
do for one dollar what any fool can do fortwo.” That, I think, is 
the essence of “business.” Is it too much to suggest that the 
Americans are such first-class business men because they are such 
first-class engineers? They have had engineering thrust upon 
them’ by the vastness of their country and the rapid growth of its 
population. Almost everything nowadays resolves itself into terms 
of engineering ; the war, we have been told from the start, is an 
“ engineers’ war.” Several years ago, at the urgent suggestion of 
the ELECTRICAL REVIEW (in a leader), I sent a half-crown across 
to New York for a copy of Mr. Salmon’s Presidential Address to 
the American Institution of Civil Engineers, in which he asserted 
(very emphatically) that an engineering training was the finest 
business training in the world, and that more and more of the 
great business corporations of America were being given into the 
hands of engineers. Surely it would be retrograde for England 
(the mother of modern engineering) to adopt the policy of 
“ business first and engineering afterwards.” 

I am afraid this epistle is already far too long (but I could go on 
for several more pages, and e’en wax vioient on the subject), but it 
amazes me that it should be left to humble individuals like myself 
to take up the cudgels on such a vital subject at what is really such 
a vital time; for all things are in more or less of a liquid state just 
now. Isn't now the time when the engineer, as admittedly the 
most important citizen, should begin to stake out a claim for his 
future rights as the most highly-paid citizen? How much longer 


is the chief engineer going to be satisfied with half the salary of - 


the town clerk ? How much longer is he (some of him) going to 
try to compensate for bad engineering by the “ business” subter- 
fuge of starvation salaries to his staff’ When is the I.E.E. going 
to make power station certificates compulsory, and bar the door to 
“ business ` chiefs ? 


Engineer. 


News from Ruhieben. 


Qn April 16th I received nine copies of the ELECTRICAL REVIEW, 
addressed to me from your office. The news that copies of the 
REVIEW had arrived again was greeted with great pleasure by our 
members, as we had almost given up hope of hearing from Ageekay 
in the future. 

On behalf of the Technical Circle, I beg to express our sincere 
thanks to you, and to assure you that the 30 odd electrical men, 
among whom the REVIEW is circulated, keenly appreciate the 
opportunity thus offered them of keeping in touch with current 
affairs. The back numbers are constantly being referred to, and 
have in many instances given invaluable assistance to members 
preparing papers. 

You will be pleased to hear that the work of the “ Circle ” is going 
on very satisfactorily, as far as possible on the lines of the Insti- 
tutions at home. 

In spite of the great drawback of being cut off entirely from 
actual practice. we are able to do a considerable amount of serious 
work, thanks to the increase of our technical library. Our weekly 
meetings show a constant increase in attendance, and we are doing 
our best to keep fit for the time when we can take our places in 


the ranks once more. . 
. William Eric Swale, 


Hon. Sec. to the Committee of the Technical 
Circle, Ruhleben. 
Ruhleben, April 24th, 1917. 


[We are very glad to hear again from Mr. Swale, whose letter 
has taken nearly seven weeks to reach us. The difficulties which 
caused a temporary ‘irregularity in the supply of copies of the 
ELECTRICAL REVIEW were not of our making ; they have now 
been overcome, and we hope that in future the journal will be 
delivered more promptly. Our cordial sympathies are with our 
compatriots in their enforced retirement, and we rejoice to learn 
that they are doing such splendid work, in spite of the disadvan- 
tages under which they labour.—Eps. ELEc. REv.] 
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~ ASSOCIATION OF CONSULTING 
ENGINEERS (INC.). 


THE report of the Committee for the year 1916-17 states that 
in June last it was resolved, on Mr. Mordey’s suggestion, to 
suggest to members that in preparing specifications and in- 
viting tenders they should require that where posable ali 
goods should be of British manufacture, and that where thi: 
was not possible the country of origin should be stated in 
the tender. The recommendation of the Local Government 
Board that local authorities should prepare plans and esti- 
mates for work to be put in hand at the conclusion of thr ; 
war without delav is noted. The schedule of protected occu- 
pations issued on April 21st provides exemption for mechanical 
and electrical engineers over the age of 238, but does not 
mention civil engineers, whose services are often required 
before the former can proceed with their work, and the 
Committee has taken up the matter with the Ministry o - 
Munitions. Eleven members of the Association are serving 
with the Forces. 

The accounts show income £119, expenditure £91, leavin: 
a surplus of £28. The assets are valued at £189. Member © 
serving with the Forces are excused from payment of sub. 
scriptions, and the subscription for the current yeay lus 
been reduced to one guinea. The members number 69. 

At the annual general meeting, the CHAIRMAN (Mr. H. J. 
Rore), in moving the adoption of the report, said that the: 
had passed through another year of extreme depression fo — 
the consulting engineering profession, and there was ltt — 
left for them to do but to keep their ‘staffs together in th | 
expectation of being called in to advise on the works whic 
had been held over in this country during the war, and th 
works of reconstruction which would be necessary in th 
countries of our Allies on the conclusion of it. a 

As British capital would no doubt be largely employed in : 
financing the schemes abroad, they trusted that British con- 
sulting engineers would to a large extent be employed t: 
advise upon them. 

The committee had continued to urge upon the Local Gor- 
ernment Board the necessity for undertaking now the pre- 
liminary work on such schemes as were of urgent necessit). 
and which should be put in hand as soon as possible after 
the war. The Board had already in certain cases tei | 
permission for the raising of loans sufficient to cover the fee ! 
and expenses incurred in preparing the necessary plan: 
specifications, schedules of quantities,.and estimates, but be 
thought that the local authorities would hesitate to comm! 
themselves to undertake the work unless the Governmer: 
guaranteed their loans for such approved schemes at a fixe: , 
rate of interest. | 

Each year greater use was being made of the Associati: 
by individuals, local authorities, and also Government depar: | 
1 
i 
1 


ments when requiring the services of a consulting engine’ 
specialising in any particular branch of the profession. 

Mr. SPENCER HawWEs seconded the adoption of the repr 
and it was carried unanimously; the accounts were 3i, 
adopted, and the Hon. Secretary (Mr. A. H. Dynes) -i 
nounced that. the following gentlemen had been elected + i 
members of the committee :— i 

London Members: Mr. J. S. Alford, Mr. H. H. Humphress. 
Mr. J. Swinburne, F.R.S., and Mr. G. M. Taylor. i 

Country Members: Mr. W. Cramp and Mr. J.’ E. Bayes _ 

Mr. F. E. Wright was re-elected as honorary solicitor, an) 


` Messrs. Cash, Stone & Co. as honorary auditors. 


Votes of thanks to the chairman, the hon. treasurer (Nt 
S. R. Lowcock), and the hon. secretary’ (Mr. A. H. Dyre . 
concluded the proceedings. 


WAR ITEMS. 


í 


Summer Street Lighting.—Deptford Borough Counc: 
has received a letter from the Home Office concerning t 
Council’s proposals for the diminution of street lighting 4’ 
ing the summer months. The Home Secretary, after o- f 
sulting the Commander-in-Chief of the Home Forces and t!” 
Commissioner of Police, expresses the opinion that where 3: 
lamps are now in lighting, one in three might be disper: : 
with from now until August 25th, provided that there 1s + 
lighted lamp for each 100 yards of street. 


Men in Protected Trades and Tribunal Exemptioss.—: 
Southwark Tribunal, the point was raised as to the pelt’ 
of men who previously had exemptions from Tribunals. ©: 
are now in possession of certificates of exemption under ti 
Protected Trades’ Schedule, as to whether they should *' 
render their Tribunal exemption certificates. It was b: 
that if they were withdrawn neither the men por të 
employers had a right to any further appeal at the Paburs- 
—Coun. Weaver said the certificates granted the men vn: 
the schedule could be cancelled at any moment by tbe t- 
cruiting, Officer, and )unless the men were now protected 5 
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the Tribunal they, and their employers, would be deprived 
of their right to appeal. When ‘a man was previously badged 


by the Ministry of Munitions and the badge was withdrawn - 


he had the right to lodge an appeal at the Tribunal, and the 
same privilege should be extended to men receiving these new 
certificates.—The Military Representative said the latest in- 
structions from the War Office were that in cases like this, 
when the men had received certificates under the schedule of 
the protected trades, he was not to press for the withdrawal 
of the Tribunal exemption certificates, and in future he 
should not ask for their withdrawal. That would deprive no 
one of the right to an appeal at any time should the new 
certificates be withdrawn.—The Chairman said he should not 
raise any objection to a man coming to the Tribunal for 
exemption after he had lost his certificate under the schedule. 
—The Tribunal decided to permit the men to retain their 
Tribunal certificates when granted certificates under the 
schedule of the protected trades. — 


_ Standardisation of Copper Tubes for Aircraft.—Difficul- 
ties having been experienced by aircraft contractors in obtain- 
ing supplies of copper tubing, the causes were investigated, 
and they were found to be (1) the great variety‘ of sizes 
called for, (2) the fact that tube makers received orders very 
irregularly and for small quantities. Arising out of the in- 
vestigation, the Specification Committee of the Air Board has 
decided that, in future, copper tube for aircraft contracts will 
be specified in terms of external diameter and legal Standard 
Wire Gauge. As far as possible tubes of 20 gauge (.036 in.) 
will be used, to the exclusion of all other thicknesses. Where, 
for special considerations, it is desirable to use other thick- 
nesses, the choice will, as far as possible, be restricted to 
gauges 16, 18, and 22. The last-named is difficult to manu- 
. facture, and will be avoided as far as possible. A new Air 
Board specification for copper tube will shortly be issued, 
and will have as an appendix the following list of sizes and 
gauges which the Air Board regard as standard :— 

W Gauge.—3/16in., 4in., 5/16in., #in., 7/16in., 4in., 
i in, Zin., gin, lin., lgin., lłin., lgin., ldin., 1fin., 
l}in., 2in. 

18 Gauge.—lin., 14in., 1}in., 12in., Qin. 

16 Gauge.—4 in., $in., Jin., ġin., lin., 1łin., 14 in., 1 in., 
2in., Ain. 

22 Gauge.—l in., lf in., 134 in., 12 in., 1}in., 14 in}, Qin. 

Trading with the Enemy.—The ‘“ London Gazette ” for 
June 8th contains a number of additions to the list of per- 
sons and bodies of persons in Argentina, Paraguay, Uruguay, 
Brazil, Chile, Denmark, Netherlands, Netherlands East 
Indies, Spain, Sweden, Venezuela, and other countries, with 
whom trading is prohibited. 

Exports, to China.—A further list of those in China to 


whom exports may be consigned is given in the London 


Gazette for June 8th. 


Controlled Works.—The number of controlled establish- 

ments 1s now 4,942. 

_Returning Municipal Employés.—Birmingham City Coun- 
cil has approved a resolution that soldiers, on returning to 
resume Corporation work, shall be offered employment, even 
if they are unable to resume their former positions.—Times. 


Souchez Power Station.—In his dispatch, dated qone 5th, 
Sir Douglas Haig said :—'‘ We gained ground slightly during 
the night south of the Souchez River. The electric power 
station in the neighbourhood, for the possession of which 
ae fighting took place on the 3rd inst., is now in our 


empio Applications.—At the Westminster Tribunal, 
last week, the cases of 163 employés of the London County 
Council tramways were considered. The Chairman asked Mr. 
F. W. Brock, who represented the Council, if he intended 
applying for the exemption of Class A men. Mr. Brock said 
he had to do so; all men who were not certified had gone. In 
respect of a man aged 28, single, Class A, he knew it was 
aseless applying. After going through the list in six cases 
the Tribunal refused exemption, the other cases being those 
of men in certified occupations. 7 

At Southwark, the Selwyn Electrical Engineering Co., Ltd., 
appeared, at the request of the Military Representative, to 
show cause why a certificate of conditional exemption granted 
the manager, 29 years of age, passed for general service, 
should not be withdrawn. It was stated that the firm 
were carrying out installations for the Southwark Borough 
Council, many of which were very complicated. The manager 
was mostly engaged on repairs at munition works, his wages 
being 50s. a week for 50 hours. The conditional exemption 
certificate was withdrawn. 

At Fleetwood Tribunal, on June 8th, an electrical engineer, 
who had been granted six months’ exemption, had his certi- 
ficate reviewed. Captain Dixie said at the last hearing it 
was stated that the man was the only qualified electrician 
in Fleetwood, and on that ground he consented to exempt 

i A local electrical firm, however, had written protest- 
ing against this, stating that they were qualified electrical engi- 
neers, and had received Government protection badges. An- 
other electrical firm had written in the same strain. He 


had raised the matter to give public satisfaction. The respon- -- 


dent said there were other electrical firms, but they were not 
qualified electrical engineers. A qualified man was one who 
had served his time. The exemption was allow to remain. 


Mr. John F. Cameron, tramway manager to Northampton 
Corporation, was recently again before the Local Tri- 

unal on behalf of various members of the tramways 
staff. The following exemptions were given :—Three motor- 
men, one month final; traffic inspector, controller fitter, car- 
penter, and six motormen, three months open. The chief 
clerk having been granted three months’ exemption some 
time ago by the Local Tribunal, the Military lodged an objec- 
tion, which they successfully sustained before the Appeals 
Tribunal; the chief clerk has since joined the R.G.A. 

At the Lanarkshire Appeal Tribunal, the Military appealed 
against the continued exemption of a man, 2% years of age, 
employed as an electrician in a picture theatre. Major Rouns- 
fell Brown stated that the man passed with honours in élec- 
tricity at the Technical College, and he urged that his skill 
could be put to a better use in the Army than in a kinema 
house.—Temporary exemption for three months was granted, 
and the Military were accorded leave to appeal to the Cen- 
tral Tribunal. 

At the Sheffield Tribunal, last week, there were the names 
of 149 employés of the Corporation electricity supply depart- 
ment to be dealt with. They represented a variety of occu- 
pations, from the engineers downwards. Mr. E. B. Gibson, 
of the town clerk’s department, said that 183 men in the 
department had been either exempted or’ scheduled, but there 
were 84 men who were neither one nor the other. They could 
not give up voluntarily any of their 267 men, but, in fact, 
could do with more. In a pre-war year they produced 26} 
million units, but the present output was 220 millions. Appli- 
cations were now in hand for an increase of 40,000 H.P., and 
there was also another scheme on hand. The department did 
not wish to retain the young single men, but if they lost any 
of those men efficient substitutes must be forthcoming. In 
view of negotiations in regard to substitution, the Tribunal 
agreed to the adjournment of all the cases for 14 days on the 
understanding that appeals could be made in all cases not 
covered by certificates or exemptions, or in which any hitch 
might occur.—Sheffield Independent. 

Renewed exemption for four motormen was sought at 
Brighton by Mr. Marsh, manager of the Corporation tram- 
ways, and also for a timekeeper. One of the motormen, in 
Class C2, was given a final month, and the others were 
each allowed until October 27th. 

A review was made at Oxford of the cases of F. Chatwin 
(34), fitter, and H. Holmes (29), chief engineer, both with 
the Electric Tramways Co., and both passed for general ser- 
vice. Jt was intima that the latter was leaving for the 
Army at once, and was applying for a commission, a substi- 
tute over military age having heen secured. Chatwin, it was 
stated, was the only fitter the company had for day work, 
and they had no one to replace him, substitutes sent having 
been men of'no experience. The Tribunal granted Chatwin 
a month’s temporary exemption, with a view to substitu- 
tion. 

Conditional exemption, granted on May 29th, 1916,-to O. 
Howard (34), electric fitter and wireman with Messrs. Hill, 
Upton & Co., electrical engineers, Oxford, was reviewed. 
The firm produced a certificate showing that Howard was in 
a reserved occupation, and was not liable for military service 
until he had had his calling-up notice. The Tribunal with- 
drew the certificate, as Howard is in the hands of the dilu- 
tion authorities. 

At Oxford, renewed exemption was sought by H. G. 
Watson (29), electrical engineer and fitter, of Turl Street. 
He stated that 11 years ago he took over his late father’s 
business; he did all the managing and the electrical part of 
it, was electrician to eight colleges, at some of which cadets 
were billeted, and was also engaged on Government work in 
the city, and had a direct contract with the Admiralty. The 
appeal was respited for appellant to communicate with the 
dilution officer. ; l , 

The Military appealed to the County Tribunal against tem- 
porary exemption to September Ist held by R. Lerwill (18, in 
Class B 2), charge engineer with the Ilfracombe Electric Light 
Co. Lieutenant Stirling pointed out that the company had 
two engineers to work two shifts, which covered 18 hours, 
and he asked what prevented the manager from taking the 
place of one of the engineers, who would then be released for 
service. The manager replied that his duties as manager 
would prevent him from doing as Lieutenant Stirling sug- 
gested. If he took over one of the shifts, say the night 
shift, and the cables went wrong, he would not be able to 
leave the works, and the town would be plunged into dark- 
ness. The appeal was disallowéd, and the exemption con- 
firmed. f 

On a military appeal, the Southend-on-Sea Tribunal has 
withdrawn the exemption certificate held by a switchboard 
attendant (28), engaged at the Corporation electricity works. 
A tram-driver (36), for 13 years with the Corporation, was 
given final exemption until August lst. , l 

At Colchester, the Tribunal appealed against exemption 
held by a stoker at the Corporation electricity works. The 
electrical engineer said that the stoker was also exempted 
under a protection certificate. Lieutenant Payne ascertained 
that others possessing such certificates included the switch- 
board attendant, aged 20, unmarried, and passed for general 
service, and said that he thought it was scandalous that these 
certificates should be given, and he would bring the matter 
before the proper authority; this would probably be the 
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means of their losing their protection. The appeal was 
assented to. 

At Carlisle, Messrs. Morton applied for exemption for Mr. 
A. Munro (22, in Class B 1), assistant electrician, and stated 
that they had 70 electrical machines, and owing to shortage 
of skilled labour they had to do their own new wiring, re- 
pairs, and installation of electrical power. Conditional ex- 
emption was granted. 

The Corporation applied at Carlisle for exemption for W. 
Lindsay (18), apprentice in the electricity department. The 
town clerk said that Lindsay, who had rupture, was not fit 
for Class A, in which he was placed. It was decided that 
he should go before the Central Medical Board if he could 
not get a position as mechanic in the Flying Corps. 

Before the Cornwall Appeal Court, the Military appealed 
against conditional exemption allowed to H. Jenkins (89, in 
Class B 1), electrician and electrical fitter with the Hotel Vic- 
toria, Ltd., of Newquay. He was directed to-report for 
service on June 30th. ! 

At Bexley, an appeal for W. H. Charley (30, in Class C 3), 
armature winder, with Dickinson’s Electrical Manufacturing 
Co., Ltd., was respited until he is called up. The same Tri- 
bunal withdrew conditional exemption held by six motormen 
on the U.D.C. tramways, and exempted them until efficient 
substitutes are obtained. 

An appeal at Bedford by the Igranic Electric Co., for the 
retention of F. Morris (41), a time-expired man, was ad- 
journed until he is called up. 

The Military appealed to the Northants Tribunal against 
exemption held by Mr. F. L. Perrin, electrician, Northamp- 
ton. Respondent, who was one day short of the age which 
placed him in a certified occupation, said that he was con- 
stantly engaged on electrical work at factories in the town 
and district, and in the winter worked almost night and day, 
and on Sundavs. The appeal was disallowed, and the exemp- 
tion confirmed. 


BUSINESS NOTES. 


Italy.— A new company has lately been formed in Turin, 
with a capital of £800,000, and the title La Societa del Alluminio 
Italiano, to carry on the manufacture of aluminium and other 
electrochemical products, to testablish hydro-electric power plants, 
&c., in Italy. The Societa Idroelettrica di Villanueva e Burgo- 
franco, the Société des Tréfileries du Havre, and the Societa 
Trafileri e Laminatoi di Metalli are interested in the new 
undertaking. 3 


Patents and Alien Enemies.—A licence has been granted 
to the United Flexible Metallic Tubing Co., Ltd., to use Patent 
No. 3,822/09, granted to Witzenmann. 


Bankruptcy eedings.—GEORGE A. SMITH, 61, Pall 
Mall, and GEORGE A. SMITH & Co., 61A, Pall Mall, S.W.. consulting 
engineers.—The first meeting of creditors was held on June &th, at 
the London Bankruptcy Court, the proceedings having been consoli- 
dated hy order of the Court on May 17th. Mr. J. B. Knight. Official 
Receiver, reported that the debtor had stated that prior to 1914 he 
was in business as a consulting engineer. Six months before the 
outbreak of war, with the object of carrying out hydro-electrical 
enterprises, he promoted the Pall Mall Development Corporation, 
Ltd., of which he was appointed managing director. That com- 
pany never did any business, and the debtor returned his loss over 
it at £400. Later he promoted other companies. Two years azo 
the debtor patented an indicator buoy fr drifter patrol ; it had 
been taken over by the Government, and the debtor was now 
attached to the Admiralty as an electrical engineer. He claimed 
that he had no personal debts of any kind, and that he was per- 
fectly solvent, his present position being due to his having financed 
the Swindon Engineering Works, Ltd., and to his having made 
_ himself liable for the debts of that company. Proofs tothe amount 
of £1,760 were dealt with by the chairman. and a resolution was 
passed for Mr. E. H. Hawkins, chartered accountant, 4, Charter- 
house Square, E.C., to act as trustee, and administer the estate in 
bankruptcy. The chairman declined to adjourn the meeting, but 
intimated that notice would be given to the debtor of the applica- 
tion for the adjudication order, and he could then place the 
position before the Registrar. 


Canadian Exhibition. — The thirty- ninth Canadian 
National Exhibition is to take place in Toronto, from August 25th to 
September 10th, 1917, and an attendance of a million visitors is 
looked for. Exhibits relating to agriculture will be important, 
including a large display of tractors, and there will be farming and 
other like demonstrations and competitions. British firms who 
may be desiring to take space should apply at once to Dr. J.O. Orr, 
general manager of the Exhibition, 36, King Street East, Toronto. 
There will be a Machinery Hall and Electrical Building. Fuller 
particulars will be found in last week's Board of Trade Journal. 


Mr. Dudley Docker and the Electrical Industry.—In 
the course of his recent speech as chairman of the Metropolitan 
Carriage, Wagon, and Finance Co., Ltd.. Mr. F. Dudley Docker 
referred to the steady growth in the membership of the Federation 
of British Industries, alluded in unmistakeable terms to the 


hostility which had been displayed in Parliament to the British 
Trade Corporation, and finally devoted his attention to the British 
electrical industry. He said that in the judgment of the board of 
the Metropolitan Co. the electrical industry had remained too long 
in foreiyn hands. There is no doubt that the work of elec- 
trical construction will play an essential part in British trade 
development, and. continuing the policy your directors have always 
pursued, anticipating rather than following, we have acquired 
a controlling interest in the British Westinghouse Co. It is a con- 
siderable event in itself, and we may perhaps be pardoned if we 
are somewhat proud that this control should be in British hands, 
and mofe particularly in ours. We may not stop here. Chapter 3 
is only beginning. . . . Your board and your staff . . . are 


' alive to the tremendous call the future will make upon their 


energies as well as their ahilities.” 


Trade Announcements.—THE NEw SWITCHGEAR Cox- 
STRUCTION Co., LTD., of Sutton, Surrey, announce the following 
appointments :— 

Messrs. Plunket & Abbott, of Lynwood, Llanishen, Cardiff, as their 
representatives in South Wales district, including Glamorgan and 
Monmouth. - 

Mr. R. H. Willis, M.I.E.E., of 211, Produce Exchange, Cathedral Street, 
Manchester, as representative in Manchester district. . 

MEssRs. WOOLFALL & RIMMER, of 71, London Street, Southport, 
have purchased the business of Messrs. John Boyd & Son, elec- 
tricians, Hoghton Street and Chapel Street, and will conduct it in 
future. 


Book Notices.—‘“ Electrical Engineering Practice.” By 
J. W. Meares. London: E. & F. N. Spon. 25s. net. 

“Year Book of Wireless Telegraphy and Telephony for 1917.” 
London : The Wireless Press. Price 3s. 6d. net. 

‘Industrial Fatigue in its Relation to Maximum Output.” By 
H. J. Spooner. London: Co-Partnership Publishers. Price 

Practical Dynamo and Motor Management, London : S. Rentell 
and Co., Ltd. Price 6d. net..-While the text in this new edition 
shows little alteration, a considerable number of new illustrations 
has been introduced ; these include a useful set of clear diagrams 
of connections for D.C. motors and generators of various types, 
which should prove useful. 

The June issue of the Furaday House Journal contains a portrait 


` of Dr. Alex. Russell, obituary notices of old Faradians killed in 


action, abstracts of papers by Mr. L. Kettle and Mr. S. E. T. Ewing, 
and supplementary lists of past and present students and members 
of the staff who are serving with the Forces. 


Liquidations. — STEEL’S ELECTRIC & ENGINEERING 
Co., LTD.—A petition for winding up this company has been 
presented to the Courts by C. S. Milne & Co., Ltd., of Millwall, 
judgment creditors, and is to be heard on June 19th. 

BRITISH GRAETZIN LIGHT, LTD.—The Controller, Mr. Thos. 
Wise. has applied for his release. 

COLSTON ELECTRICAL WORKS, LTD., Bristol.—June 22nd is the 
last day for receipt of proofs for dividend by the liquidator, Mr. 
C. H. King, 26, Balwin Street, Bristol. 


British Manufactures in Australasia— New Zealand 
Shipping and Commerce for April 19th publishes an appeal from 
Mr. R. H. Bntler, the secretary of the B.E.A.M.A. in Australia, 
urging prospective custamers to abstain, wherever possible, from 
placing their orders with non-British manufacturers. They are 
asked to do their utmost to wait until manufacturing conditions 
more favourable to export are brought about in Great Britain. 


France.—A new company has lately been formed in Paris 
(15, Avenue Matignon), with a capital of £24,000, and the title La 
Compagnie des Chemins de Fer Electriques du Jura. 


Patent Restoration.—An order has been made restoring 
Patent No. 4,401 of 1911, granted to Max Weertz, for “ Improve- 
ments in apparatus for artificially producing daylight for colour- 
matching purposes.” 


LIGHTING AND POWER NOTES. 


Bangor.— YEAR’S WoRKING.—There is a deficiency of 
£1,096 on the working of the electricity undertaking for the past 
year, as compared with £463 for the previous year. Owing to 
lighting restrictions, the revenue from lighting had decreased from 
£3,611 to £3,164. 


Belfast.—In connection with the strike of labourers at 
the Corporation generating station, the men have returned to 
work, on the understanding that their claims would be dealt with 
during the week. 


B. of T. Committee and Municipal Electricity Sup- 
pliers.—This week's addition tothe numerous municipal authorities 
who have passed resolutions urging that greater representation 
shall be given on the B. of T. Committee on Electricity Supply 
includes Stoke-on-Trent, Burnley, St. Anne's, Morley, Aberdeen. 
and Carlisle. Ata meeting of the Parliamentary Bills Committee 
of the Convention of Burghs, Councillor Stevenson, of Edinburgh. 
was appointed as its representative to give evidence before the 
above Committee. i 


Bolton.—Councillor Jackson recently drew attention to 
the fact that the Electricity Committee's gross profit had increased 
by £8,378 on the previous year, although the average price per unit 
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had gone down from 1°05d. to 096d. The average cost of fuel bad 
fallen from 0°316d. per unit to 0'243d., showing that the Committee 
was right in its policy of encouraging consumption by giving cheap 
rates to large consumers. 


Bootle PLANT SHortTaGE.—Owing to the lack of 
sufficient plant, the Electricity Committee has been compelled to 
refuse new business, which would have required three times as much 
electricity as is used by the tramways, and would have brought in 
a revenue of about £9,000 a year. 


Bradford.— W aGEes.—Representatives of the Corporation 
workers are demanding a 65 per cent. increase on pre-war rates of 
wares ; the Corporation War Waves Sub-Committee has decided 
to revise the existing wages scale, so that men will obtain 12s. per 
week increase on pre-war rates and women from 4s. to 6s. per 
week. Various concessions are being made in regard to overtime 
and Sunday pay. 


Cheltenham.—PrRIcE INcREASE.—The T.C. has decided, 
in view of the fact that the B. of T. arbitrator has granted an 
increase Of 68. 6d. in the wages of most of the employés in the 
electricity department, to raise the price of electricity 10 per cent. 
all round to consumers.— Birmingham Post. 


Clayton.— E.L. Proposats.—At the D.C. meeting, last 
week, a motion to rescind the agreement with the Yorkshire 
Electrical Distribution, Ltd.,and to withdraw the Council’s support 
from its application for a provisional order, was postponed for a 
fuller meeting of the Council. During the discussion it was 
pointed out that the D.C. was not in possession of Bradford's 
terms of recent date, and to throw over the company before know- 
ing these would decrease the Council's bargaining power. It was 
also pointed dut that if the motion was defeated, it could not be 
brought up for a further three months. 


Continental. — FRANCE. — A considerable impulse is 

noticeable throughout France in electrical undertakings, in strong 
contrast to the period before the war. As a matter of fact, the 
number of these in 1884 was only eight. In 1914 the number 
had increased to 1,175, some of them with plant capacities of 
10.000 H.P. The utilisation of the great hydraulic resources of 
the Alps region supplies energy to 10 departments, with an area 
of 57,000 sq. km. The waters of the Isère, the Arve, and the 
Durance furnish supplies which are utilised by 12 hydro- 
metallurgical companies with a total of 180,500 H.P. In 1914, 
numerous schemes were investigated for the establishment of 
uew undertakings. As electrometallurgy has rapidly! developed 
during the war, the greater number of these schemes have been 
realised, or are on the road to realisation. The Société del’Electricité 
du Centre, which distributes electric*current to the cities and 
factories of the Loire, Upper Savoy, and the Allier, disposes of 
20.000 H.P. Before 1914, the manufactories in the South-East 
were only scantily furnished with power. One of the most marked 
results of the war is, however, the stimulation of industrial move- 
ment in the Lanquedoc, Gascony. and Guyonne districts, which has 
resulted in further electrical development. The Société de l Energie 
Electrique of the Pyrenees has greatly increased its industrial 
cheatele in the course of the war. Its network is now more than 
1100 km. in extent, and its resources total over 50,000 H.P., 
supplied from the waterfalls, lakes, and rivers of the Pyrenees. 
_ Spain.—In our issue of April 13th (page 405), we quoted some 
interesting statistics relating to the progress of the Spanish hydro- 
electric industry in 1917, which, we now learn. were first published 
in our valued contemporary Lu Eneraia Flectrica. We regret 
that the source of the information was not indicated in the note. 


Derby.—Proposep Loans.—The Electricity Committee 
has decided to apply for loans of £2,000 for mains, £4,000 for motors, 


and £7,500 for the extension of the power station in excess of the 
estimates, 


Dewsbury.—Prick IncrEase.—The Electricity Com- 
ae has decided to increase, from J uly Ist, the scale of charges 
0 consumers as follows :—10 per cent. on the power and heating 
rates, 24 per cent. on the lighting rate, and 24 per cent. on the 
rateable value rate per unit. l 
: W AGEs.—The T.C, has decided to make wage advances or bonuses 
“ranted since the outbreak of the war up to 10s. per week, 
exclusive of scale advances. 


7 Gloucester.—Price INcREASE.—The T.C. has decided to 
ee fk charges for current for lighting and power by 134 per 
a Te rom the endof the June quarter, this making an advance 
ete Wan ne ened oe Lege P ; 
ee NG.—The accounts o e Corporation electricit 
ae for the year ended March 3lst last show a total 
sear to ah £16,972, being, as compared with 1914-15 (the last 
was £11 nid a profit), an increase of £1,411. The total works cost 
eral a an increase of £4,432,as compared with 1914-15 ; 
“xpenditare a rates accounted for an increase of £4,795 in the 
repayment of The gross profit was £5,000, interest on loans and 
year's works, CaPital totalled £7,847, the net deficiency on the 
orking being £2,847. 
Halifax —The Council in Committee considered pro- 
Electricity Committee for the purchase of land 
per River Calder and the canal near Sterne Bridge, 
Fone site for a new electricity station; the resolution was 
-9 vote, and it was decided that the question be adjourned 
Meeting of the Council, to be held at an early date. 


A 


Harrogate.—The T.C. is to be asked to sanction an 
increase in the proposed loan application, from £3,000 to £4,710, 
for the installation of a by-product steam-boiler plant. 


Lincoln.— YEAR’s WorkinG.—The annual report of the 
Corporation electricity undertaking for the year ended Marcle3]st 
shows that the total revenue amounted to £27,325, an increase of 
£9,877 ; working expenses were £18,785, an increase of £8,208, 
due to increased cost of coal, wages. and materials. The gross 
profit was £8,492, an increase of £1,588, and the net profit £3,129, 
as compared with £1,690 for 1915-16, an increase of £1,439. The 
output of electricity for the year was 5,345,000 units, an increase 
of 69 per cent., the increase having been obtained without in any 
way increasing the capacity of the generating plant. 


London.— BatrersEa.—The Electricity Committee having 
considered applications for an increase in the supply of electricity 
in the neighbourhood of Wellington Road, Battersea Bridge Road, 
and |Nine Elms, recommends that the necessary extensions be 
carried out, at a cost of £1,441. 

- The Baths Committee recommends that the electric wiring at 
the Nine Elms Swimming Baths be replaced, and half-watt lamps 
substituted for the existing lamps, at a cost of £96. 

In Belgrave Road, Pimlico, last week. 450 ft. of the pavement 
and 13 of the distribution-boxes of the Westminster Electric Supply 
Corporation were suddenly blown up, the force of the explosion 
wrecking many windows in the locality. , 

HACKNEY.—The Finance Committee recommends the Council to 
amend its application to the L.C.C. for sanction to the advance of 
£6,500 in connection with the linking-up scheme with the North 
Metropolitan Electric Power Co., substituting £3,500, as the Council 
has no authority to borrow money in respect of expenditure upon 
work of this purpose outside the Council’s area., 

The Finance Committee recommends that it be authorised to 
take up from the L.C.C. a loan of £6,500, repayable in 30 years, 
and £3,185, repayable within three years, at the rate of 54 per 
cent., for extension of the electricity buildings. 

The Electricity Committee recommends that a subscription of 
£3 3s. be made to the I.M.E.A. towards the current expenditure of 
the research into the heating of underground cables, conducted by 
the Research Committee of the I.E.E. 


Loughborough. — PRICE IncreEase.— The T.C. has 
advanced the price of current supplied to cinemas from 1d. to 24d. 
and for factory lighting from 3d. to 4d. per unit ; existing con- 
sumers are to be charged a minimum of 5s. per quarter, and those 
becoming consumers after October Ist £2 a year. 


Luton.—ProposeD Loan.—Application is to be made to 
the L.G.B. for sanction to the borrowing of £3,660 for laying 
additional mains to works in the town. 


Middleton.—The T.C. having been refused sanction to 
the borrowing of £5,110 in connection with the supply to Neva ' 
Mills, has decided to lay the case before the Manchester authorities, 
who have carried out the work for the Council, with a view to 
their loaning the money. 


Morley,— YEAR'S WorkING.—The total revenue of the 
electricity department for the past year amounted to £3.909, and 
the total expenditure to £2,863, leaving a gross profit of £1,046. 
After making provision for interest and sinking fund, however, 
there was a net deficit of £1,054, against a deficit of £612 for the 
previous year, 


Newcastie (Co. Down). — STREET Licutinc.—The 
Electric Lighting Co. has offered to renew the strect lighting con- 
tract, for the ensuing three years, at £240 per annum—an increase 
of £40. 


Oldham.—Ald. Hardman, chairman of the Corporation 
Electricity Committee, at the monthly meeting. said the profits of 
the department during the past 12 months were £2,032, as against 
£5,100 in the previous year, and this result had been obtained 
despite many drawbacks. The falling off in the lighting revenue 
was £2,200, as compared with the previous year. They sold 144 
million units, as compared with 10 million, whilst in 1913 they 
sold only 6} million. The revenue had risen from £46,500 to 
£72,500 in four years, though the average price had been reduced 
from 1°703d. per unit to 1°201d.; they had reduced their coal 
consumption per unit by one-half, and though coal cost them 
ls. 9d. a ton more. they used 550 tons less. 


Rochdale.—The Corporation has approved a new arrange- 
ment with the D.R. Cotton Mills, Ltd., for an increased supply of 
electricity. Instead of a maximum demand of 1,350 KW., the Cor- 
poration is to supply from 1,850 to 2,000 kw. normally, the 
company to pay an extra £2 per KW. in respect of every KW. over 
1,350, this £2 being the new scale. Should the company require 
more than 5,000,000 units, the quantity provided for by the agree- 
ment, the excess is to be paid for at the same price per unit as 
other consumers, according to the new scale. It is hoped the 
arrangement will prove mutually satisfactory. 


St. Helens.—The income of the electricity department for 
the year ended March 31st last, amounted to £40,657, and the ex- 
penditure to £41,159, leaving a debit balance of £502. There had 
been an increase in the income of €6,600. and in the expenditure of 
£7,400, of which £4,600 was for fuel and £1,000 income-tax. 


Sheffield Prov. OrDER.—The Electric Supply Com- 
mittee proposes that application be made to the B. of T. for a prov. 
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order to supply electricity in the rural district of Wortley and 
other districts surrounding Sheffield. n 

The Health Committee is asking the Electric Supply Committee 
to provide a reserve supply of electricity, with the necessary equip- 


ment, for the Lumley Street destructor, at an estimated cost of 
_ £830. 


Yee 

Snonderland.— YEAR’s WorkING.—The report of the 
Corporation electricity undertaking for the year ended March last 
shows a total revenue of £78,200, made up as follows :—Private 
lighting and heating, £17,732; power, £41,701; tramways, 
£12,272 ; and public lighting, £2,479 ; working expenses totalled 
£45,502, and after meeting special expenditure, a gross profit of 
£29,469 remained. Interest on loans and sinking fund charges 
absorbed £31,491, leaving a debit balance of £2,025, which it was 
pro to take from the rates. The report states that, following 
the s ation in the shipbuilding industry in 1909 and 1910, 
efforts were made to increase the output and reduce the working 
expenses, with the result that by 1914 the credit balance had 
reached £9,011. Had the conditions then prevailing remained 
approximately constant, annual surpluses would have followed. The 
breakdown of a large turbine involved a loss of £3,500 for the 33 
weeks it was idle. A Committee had been formed having within 
its area the principal electrical undertakings on the North-East 
coast, and on behalf of the Newcastle Electric Supply Co. a verbal 
proposal had been made to Mr. Blackman, of the Sunderland 


Corporation, as to a reciprocal supply between Newcastle and 
Sunderland. 


Sutton (Surrey).—StREET Ligutma.—The Electricity 


Co. has made a further reduction in the charges for public 
lighting on account of the non-use of lampe, it having charged 
one-third of the contract price instead of one-half, 


` Swansea.—YEAR’s Workinc.—At last week’s meeting 
ofthe Electrie Lighting and Tramways Committee it was reported 


that the working of the electricity undertaking for the year ended - 


March 31st last, showed a gross profit of £18,357, as against 
£18,104 in the previous year. The total income was £39,015, as 
against £38,294, and the working expenses. amounted to £20,658, 
as against £20,194. The loan charges, &c., amounted to £14,005, 
as compared with £13,215, for the previous year, and the net sur- 
plus was £4,412, as against £4,944 for 1916-16. After debiting 
special expenses, totalling £1,198, there remained a balance of 
£3,214, which had been placed to reserve, the reserve fund now 
standing at £14,065. Thé borough treasurer said that with regard 
to excess profits duty, he had succeeded in claiming exemption on 
the ground that the majority of the Corporation undertakings were 
unremunerative, and, therefore, the Corporation made no profits. 
In the tramways section the surplus for the year was £1,383, as 
against £1,557 in the previous year. 


Tonbridge.—The D.C. has decided to carry out exten- 
sions at the electricity works, at a cost of £17,000, to supply local 
` factories. 

U.S.A.—On April 30th, the City Council of Los Angeles 
passed a resolution approving of an agreement for the purchase of 
the distributing systems of the Southern California Edison Co. 
and the Pacific Light and Power Corporation, in Los Angeles, and 
of a contract for supply to the city by the companies for a period 
of 30 years. The purchase price is £1,694,000, in addition to which 
there are certain extras. The minimum supply to the city is to be 
25,000 H.P., at an annual load factor of at least 36 per cent., tor 10 
years, The city has also recently inaugurated a hydro-electric 
plant of 22,500 Kw. for its own use. Before the agreement above- 
mentioned can be executed, the charter of the city must be 
amended, with the approval of the State Legislature, which, how- 
ever, has recently adjourned, and will not sit again till January lst, 
1919. To meet the difficulty, a temporary agreement has been 
made whereby the companies’ systems are to be operated by them 
on behalf of the city until the permanent agreement can be brought 
into force ; the companies are also distributing the power generated 
by the new municipal plant. But a third power company, the Los 
Angeles Gas and and Electric Corporation, which was not a party 
te the arrangement, has challenged the legality of the proceedings, 
. on the ground that the contract violates the charter of the city, 
and has filed an action in the Superior Court with a view to 
restraining the city from continuing the operation of the temporary 
agreement,— Electrical World. ; 


Wolverhampton.—NEw PLANT.—[In consequence of the 
urgent demand for more power, and with the support of the con- 
trolling authority, a scheme for installing three additional Stirling 
boilers, which were being completed for another purpose, has 
been prepared. The estimated cost of this plant, with stokers 
and draught plant, is £24,687, as against £18,457, the estimate 
for the original two-boiler scheme which had been adopted, and 
it is proposed that the Corporation shall pay a portion only of 
the extra cost. | 


Worcester. YEAR'S WoRKING.—With further reference 
to our previous note, the total income of the electricity department 
for the year ended March 31st last was £25,178, compared with 
£21,225 for 1915-16, being an increase of £3,953. Generating and 
distributing costs totalled £13,576, leaving a gross profit of £11,602, 
which is equal to 14 per cent. on ‘the capital outstanding. After 
payment of interest, sinking fund charges, and income-tax, there 
was a profit of £812. An output of 757,895 units was generated by 
the water plant at Powick, compared with 607,682 units in the 
previous year. During the year 3,487,561 units were sold, as com- 
pared with 2,557,104 unite in 1915-16 ; lighting units decreased by 
33,038, while power and heating units increased by 1,023,505. The 


cost of production, in spite of adverse conditions, was reduced to 
‘86d. per unit sold, as compared with ‘89d. per unit in the previous 
year. 


TRAMWAY and RAILWAY NOTES. 


Blackburn.—The T.C. has decided, by 37 votes to 8, 
that the tramway service between Witton Stocks and Cherry Tree 


. shall be closed down, in order that the rails may be taken up and 
| utilised in repairing other sections. 


Bournemonth.—The profits for the past year of the 
Corporation tramway undertaking totalled £16,275, being £1,218 
more than estimated. The Council has decided, on the recom- 
mendation of the Tramways Committee, that no advantage would 
‘be obtained through the employment of women conductors. 


Continental.—SpPain.—A scheme for the construction of an 


electric tramway to connect the towns of La Corunna and Santiago is 
again under consideration. 


Dewsbury.—INcREASED FaREs.—Tramway fares between 


Dewsbury and Ossett and on neighbouring lines have recently been 
advanced. 


Eccles.—Subject to the consent of the authorities, the 
T.C. has decided to lease the tramways in the borough for 35 
years to the Salford T.C., who will pay a rent of £6,677 per 
year, being 10 per cent. on £66,767, the capital cost. 


Irish Electric Railways and B. of T.—It is announced 
that the B. of T. now propose to take control of the Dublin and 
Lucan, and Dublin’ and Blessington Railways, as in the case of the 
other railways in the country. A strong agitation has been carried 
on with this object in view recently. 


Glasgow.— LOTTERY TIcKETs. — Notwithstanding the 
protest of the Crown authorities, the Corporation tramway prize- 
drawing scheme has been continued, but on Saturday it was stated 
that unless the draw, which is legally regarded as a lottery, was 
stopped, legal proceedings would be taken against the Corporation 
and certain officials, A Conference on Saturdayof the members 


- and officials concerned decided to ask the Tramway Committee 


to consider the whole question. The tramway manager decided to 
withhold prizes after next week, but to continue the sale of 
tickets.— Daily Telegraph. 


Lancaster. Year's Workina.—Actual figures now 
available show that the Corporation Electric Tramways, hitherto 
a heavy drain on the rates, have finished the past year with a 
deficit of only £65, as compared with the previous year’s deficit of 
£1.512. The revenue has increased by £1,975, whilst the expendi- 
ture has decreased by £184, notwithstanding the payment of £200 
to families of men on military service and nearly £100 in war 
bonus. A good deal of credit is given to the electric ‘buses under 
the department. 


Lancs. and Yorks. Railway.—On. Tuesday, last week, 
on the electric portion of the L. & Y. Railway Co. between Man- 
chester and Bury, a goods train and a billet train came into 
collision, three men being injured and the traffic disorganised for 


‘12 hours. 


Leeds.—The Corporation Tramways Committee is con- 
sidering a suggested scheme for conveying coal on the tramwar 


to the city hospitals. 


Manchester.— Rats RELIEF.—The economists won the 
day at the adjourned meeting of the City Council last week. Owing 
to the decreased estimates of profits from the trading concerns. it 
had been expected that an increase of 4d. in the rates would 
be necessary, but the Council, by deciding to make further calls 
upon the gas, tramway and electricity undertakings, were able to 
reduce the increase to a fraction under ld. inthe £. The Bec- 
tricity Committee had only proposed giving £16,570 to the rates. 
and this the Council approved by a majority of three votes only. 
Councillor Sutton said if the amendment to give £30,000 wa 
carried, it would mean an increase in the price of electricity, which 
would handicap an important department, and Councillor Jackson 


_ said the system of getting these profits from the trading depart- 


ments was a vicious one. The Tramways Committee was not 20 
fortunate, however; it had proposed to hand over £50,000. as 
against £100,000 last year, and although it was pointed out that 
the demand for increased wages made by the employés would, if 
granted, absorb £90,000 a year, the Council, by 48 votes to 4. 
decided that the Committee should contribute the same amount a3 
last year. To the suggestion that this would mean increased fares. 
the reply was made that ,Manchester’s position was ridiculous, as 
there was no other town where tramway fares were so low. 


Middlesex.— FaRES.—The C.C. has sanctioned an increas? 
in the fares of the M.E.T. Co., based on the principle of three con- 
secutive stages for a ld. Workmen's fares are to be half those for 
ordinary passengers, with a minimum of 1d. and maximum of td. 


Newport.—TRamway Exrension.—An inquiry was held 
recently by the. Light Railway Commissioners into the proposal of 
the Corporation to extend the tramway from Pill terminus to th 
Alexandra Dock Gates, at a cost of £15,500. It was stated at the 
inquiry that the Commissioners were prepared to sanction th 
scheme,—S.W. Weekly News. 
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Sheffield Yrar’s Workina.—The annual report of 
the Corporation tramways department, issued this week, shows 
that up to March 25th the total capital expenditure had been 
£1,092,146. The income on revenue account for the year was 
£525,685, and the total working expenditure £335,765, giving an 
average cost of 8°340d. per car-mile, compared with 7°333d. in the 
previous year. In addition to the ordinary expenditure, £11,848 
had been paid out in allowances to dependents of employés, leaving 
a gross profit on the year’s working of £178,070. After making 
allowances for interest on mortgages, sinking fund, income-tax on 
profits, and other charges, there remained a balance on the year of 
£88,478, a decrease of £7,301 compared with the previous year. 
This balance will be appropriated as follows :—Street improve- 
ments, £8,381; renewals fund, £34,698; accumulated surplus 
fund, £1,179 ; special purposes fund, £2,000 ; and to special items 
of capital expenditure, £1,174; leaving a sum of £40,097 to be 
transferred to the general district rate and to the Development 
Committee. In the motor-omnibus section the traffic revenue was 
£34,107, and with other items the total income was £34,966. The 
working expenses totalled £25,432, and £443 had been paid out in 
allowances to dependents, and £3,159 set aside for depreciation of 
omnibuses. The gross profits were £5,932, and after allowances 
for sinking fund, &c., there remained a net balance of £3,807. 


Walsail—Y«EaR’s Workinc.—For the 15 months ending 
March 31st, 1917, the net profit on the tramways was £11,963, and 
on the motor-omnibuses £3,146. Out of the total £5,000 is to be 
placed in relief of the rates and £1,800 to be placed against the 
cost of obtaining the Walsall Corporation Act, 1914. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—SyDNEY.—August 22nd. N.S.W. Govern- 
ment Railways and Tramways. Thirty-six induction motors 
(Specification No. 488). September 19th.—One 225-H.P. synchro- 
nous motor (Specification No. 489). Particulars from Electrical 
Engineer's Office, 61, Hunter Street, Sydney. | 

MELBOURNE. — July 25th. Victorian Railways. Step-down 
transformer and sub-station equipment for Sandringham-Black 
Rock electric tramway. Particulars from the Chief Storekeeper, 
Railway Offices, Spencer Street, Melbourne. 


Erith.-June 23rd. Electricity and Tramways Depart- 
ment. One water tube bdiler with superheater economiser, auto- 
matic stoker, kc. See “ Official Notices ” to-day. ` 


Glasgow.— Electricity Department. Boiler house plant. 
E.H.T. switchgear (20,000 volts). See “ Official Notices” to-day. \ 


Newport (Mon.).—June 30th. Electricity Department. 
Induced draught plant, additions and extensions to fuel economisers 
and cooling towers. See "Official Notices ” to-day. 


Spain.—The municipal authorities of Ecija (Province of 
Seville) have lately invited tenders for the concession for the 
electric lighting of the town during an unnamed period. Tenders 
have also been recently invited by the municipal authorities of 
Guadalajara for the concession for the electric lighting of the town 
during a period of ten years, 


Wolverhampton.—June 22nd. Reinforced concrete coal- 
bunkers and skeleton structure, for the Electricity Department. 
Mr. S. T. Allen, Engineer and Manager. ` 

June 30th. Electricity Department. Cooling towers, motor- 
driven pumps. See “Official Notices ” to-day. 


CLOSED. 


Sheffield.—T.C. ` A. Reyrolle & Co., Ltd.: 25 trans- 
former protection sets. 


Stretford.—U.D.C. Veritys, Ltd. : two 15-H.P. motors, 
at £92 15s. each. 


Wolverhampton.—T.C. Accepted tenders :— 


H. Gough & Son.—Building work in engine room, £1,901. ` 

Gibbons Bros., Ltd.—8teelwork to extend roof of engine room, £360. 
ers on Robinson, Ltd.—Turbo-alternator set, condensing plant, &c., 
Higgs Bros. Three 10-8.P. and one 6-H.P. motors, £190. 

Stir Boiler Co.—Boiler plant, £24,687. 


Steel Works on the Tees-—According to the Times, 
the Tees cy Commissioners last week transferred 21 acres 
of river frontage at Stockton-on-Tees to the East Coast Steel Cor- 
poration, who need the frontage for the erection of works which 
will cost three million sterling. 


oan 


FORTHCOMING EVENTS. 


Sa 


Institution of Minin 
Burlington House, 


rs.—Friday, June 15th. At ll am. At 


y. General meeting. 


Incorporated Municipal Electrical Association.—Thursday, June 2lst, 
Atl0a.m. At the Institution of Civil Engineers, Great George Street, 
-Westminster, S.W. Annual meeting. Presidential address by Mr. F. M. 
Long; papers on “ Individual Interests in Municipal Enterprise,” by 
Mr. H. Bowden; and “‘ Fuel Economy,” by Mr. J. A. Robertson. 

Friday, June 22nd, at 10 a.m., Council meeting. At 10.80 a.m., annua) 
general meeting. 


Tramways and Light Raliways ssociation.—Friday, June 29th. At 
3 p.m. At Institution of Civil 


A 
ngineers. Annual congress, 


OUR HALF-YEARLY INDEX. 


A8 it is necessary to effect every possible economy in 
paper consumption, the Index to Vol. 80 of the ELEc- 
TRICAL REVIEW, which will be printed in the course of a few 
weeks, will be supplied only to those who, through the post, 
specially apply for it. To such it will be supplied for 3d. 
post free. Any reader or advertiser at Home or Abroad 


. who requires a copy for binding, or for other purposes, is 


asked te make application therefor promptly to: The 
Publisher, ELECTRICAL Review, 4, Ludgate Hill, London, 
E.C. 4. 


NOTES. 


Possible Delay in Publication.—In consequence of 
inconvenience which has ocourred on one of the several premises 
at which this journal is produced, it is not unlikely that some 
delay in publication may arise'this week. Under the circumstances 
we shall be glad if our readers will extend to us their usual kind 
consideration. 


Labour Unrest Commissioners.—The following are the 
names of the Commissioners appointed to investigate labour unrest. 
They will begin work immediately :— 

1. North-East Coast.—Sir Thomas Munro (chairman), Mr. P. 
Bright (Employers' Representative), Mr. H. Davies (Employés’ - 
Representative). 

2. North-West Coast.—Judge Parry, Mr. John Smethurst, Mr. 
J. R. Clynes, M.P. 

3. Yorks. and E. Midlands.—Sir G. Croydon Marks, M.P., Sir 
Maurice Levy, M.P., Mr. J. J. Mallon. 

4. West Midlands.—Major J. W. Hills, M.P., Mr. J. W. White, 
Mr. A. G. Cameron. _ 

5. London and South- East.—Judge O'Connor, Mr. Allan H. Smith, 
Mr. J. Voce. 

6. South-West—Mr. W. W. Mackenzie, K.C., Sir Alfred Booth, 
Mr. G. Chambers. i l 

7. Wales, including Monmouthshire. —Mr. Lleufer Thomas, Mr. 
Thomas Evans, Mr. Vernon Hartshorn. 

8. Scutland.—Sheriff T. A. Fyfe, Mr. Noel E. Peck, Mr. J. W. 
Ogden. ; 


The Metric System.—At the annual meeting of the Incor- 
porated Society of Inspectors of Weights and Measures, Mr. C. 
MacDonald, in a paper on “The Compulsory Adoption of the 
Metric System,” said that at the beginńing of the year the metric 
system was obligatory in trade in 38 countries, having a total 
population of 476,890,000. Its use was optional in 11 countries, 
having a total population of 727,233,000. The metric system 
might be described as the standard system of the world, and the 
development of foreign trade after the war would be facilitated by 
its adoption. 

Mr. H. Cunliffe replied in a paper opposed to the change. He 
did not think compulsion should come except at the demand of the 
users of weights and measures. British weights and measures 
effectively satisfied the needs of international trade, and it was a 
matter for doubt whether the adoption of the metric system in 
this country would not assist Continental countries to enter the 
British market more than it would assist British merchants in 
entering theirs. 

Mr. A. Granger submitted as a compromise that the pound 
weight should be made equal to the half-kilo, and the gallon equal 


-to the half-decalitre. In each case it meant practically an increase 


of 10 per cent.—the new hundredweight to be 100 and the new ton 
2,000 of these lbs. Measures of length should be left alone. A 
set of the new weights placed upon a shop counter would allow 
business to go on as usual simply by increasing prices 10 per cent. 
The retailers, a numerous class, desired nochange. It would be 
comparatively easy to require that all goods sold by weight or 
measure should be sold in terms of weight and measure and no 
other. Thus at one stroke we should get rid of our sacks and 
sieves, our tods and trusses, our pots and pockets, and so on and so 
on. Further, corn would no longer be sold by a bushel, of which 
there are some 200 variations.— The Times. 

At a meeting of the Electrical Section of the Newcastle-on-Tyne 
and Gateshead Chamber of Commerce it was decided to support the 
action of the Chamber of Commerce in urging that the Bill for the 
introduction of the metric weights and coinage be introduced into 


. Parliament as soon as possible, 
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Lancashire and Cheshire Linking-up Scheme.—Com- 
munications have been received by the authorities interested. from 
the hon. secretary to the Committee for the inter-connection of 
Lancashire and Cheshire electricity supply systems, intimatiny that 
a Sub-Committee had under consideration details of a practical 
scheme, which will include the formation of a Central Joint Board 
and District Boards, and that a meeting of representatives of each 
group would in due course be summoned to consider such proposals. 


Government and the A.S.E.—Dr. Addison, the Minister 
of Munitions, invited a large number of delegates from all parts of 
the country, representing the Amalgamated Society of Engineers. 
to meet him at the Central Hall, Westminster, on Wednesday, under 
the chairmanship of Mr. John Hodge,the Minister of Labour. Dr. 
Addison explained the position of the Government in relation 


to the Munitions of War Bill, the dilution of labour, and other 
matters. 


Educational. — University or Lonpon.—Arrangements 
have recently been completed for the establishment of a new 
department of technical optics, in connection with the Imprrial 
College of Science and Technology at South Kensington. The 
department forms part of a larzer scheme adopted by the London 
County Council in August Jast for the provision of instruction in 
this subject, including post-graduate and research work at the 
Imperial College. a trade school and senior day and technical 
courses at the Northampton Institute, and junior technical courses 
at two junior technical institutions, one in North London and one 
in South London. The Government, including the new Depart- 
ment of Scientific and Industrial Research and the Imperial 
College, has decided financially to support the Council's scheme. and 
all the necessary assents have been obtained: The amount of 
money immediately available is £4.000 a year for working 
expenses and £5.000 for equipment and more immediate necessities 
of the department. Mr. Frederic J. Cheshire has been appointed 
head of the new department, with the title Director of Technical 
Optics and Professor of Technical Optics at the Imperial College. 
He is the present president of the Optical Society. — Daily 
Telegraph. 

The Earl of Halsbury, moving the adoption of the report and 
accounts at the annual meeting of the City and Guilds of London 
Institute, said that the need: for technical training and the appre- 
ciation of ita industrial value were increasing in many directions, 
and the Executive Committee of the Institute had already made 
preparation for a substantial development of chemical work, 
particularly in the direction of its industrial application, by the 
assignment of additionat accommodation to the Department of 
Applied Chemistry at Finsbury. The available resources of the 
Institute’s colleges were being utilised for technical purposes in 
every possible direction, and apart from naval and military work, 
this might have a far-reaching effect for years to come. : 

In order to make room for war staff, the ottices of the Board of 
oe will shortly be removed to the Victoria and Albert 

useum, 


Institution and Lecture Notes.—American Institute of 
Electrical Engineers.—At the annual meeting on May 18th, Mr. 


E. W. Rice, jun.. of Schenectady, N.Y.. was elected president, with 


Messrs. F. Bedell, J. H. Finney, and A. S. McAllister as vice- 
presidents. 

Iiuminating Engineering Society (U.S.A.).—The Council has 
decided, in view of the national emergency, to abandon the 
1917 Annual Convention. The papers will be published in the 
Transactions. 

Association of Mining Electrical Engineers.—-The last gathering 
of the session of members of the Midland Branch took place on 
June 2nd, when, by permission of the Stanton Ironworks Co., Ltd., 
an inspection was made of the electrical plant at the works at 
Stanton. Mr. F. Church was elected president for the coming 
year ; secretary and treasurer, Mr. E. R. Hudson. 

The Royal Society.—A special general meeting was held Inst 
week to consider certain changes made by the Council last year in 
Statute XII, relating to the election of Fellows. These chanyes 
empowered the Council to recommend for election-—--(a) Privy 
Councillors “ whose election would assist the work of the Society `; 
and (/) “ men distinguished in the scientific or educational service 
of the State, or by their services to science and its applications.” 
The following resolution was carried :—“ That this meeting “s 
of opinion that the Council will serve the best interests of the 
Society by restoring Statute XII to the form it had before the 
change made in it by the Council on November 2nd, 1916, and by 
postponing further consideration of the statute relating to the 
election of Fellows until after the termination of the war.’ — The 
Times, ` 

The Fellowship of the Royal Society is the “ blue ribbon ` of the 
scientific world, excelling in prestige all University degrees and 
similar marks of distinction ; it would be a pity if this high 
standing were lowered by the election of mere politicians to the 
dignity of “ F.R.S.” Is this move on the part of the Council one 
of the results of the intimate relationship that has prevailed between 
the Society and the Government since the war revealed to the latter 
the fact that Science was indispensable to the State? One cannot 
touch pitch without being defiled, but, at least, let us preserve our 
premier scientific Society from unnecessary pollution. 


Appointments Vacant.—Charge engineer for Maidstone 
electricity works ; switchboard attendant and general assistant 
(35s.), for the Ascot District Gas and Electricity Co. ; junior shift 
engineer (40s.), for the Islington B.C. Electricity Department ; 
secretary to the borough electrical engineer (£200) and assistant to 
station superintendent (£200), for the Borough of Salford Elec- 
tricity Department. See our advertisement pages to-day. 


National Insurance (Unemployment) Acts, 1911 to 
1916.—Contributions are payable in respect of :— 

2.278 X. Workmen engaged in making or repairing time 
recorders and similar instruments. 

2.286 X. Workmen envzayed in the manufacture (including 
assembling) of turret clocks. 

2.288 X. Workmen engaged in metal work and machine wood- 
work in connection with the manufacture of wind-screens for 
automobiles. 

Contributions are not payable in respect of :— 

2,277. Chauffeurs (other than those included under Decision A, 
1,866 X, Board of Trade Journal of September 21st. 1916) engaged 
in driving and cleaning cars, and in doing occasional adjustments, 

2.290. Workmen enyaved in fixing automatic gas controllers in 
position in streets. - 

2,291, Workmen (other than those enyaged in sawmilling, 
machine woodwork. or metal work) who are engaged in preparing 
railway signal posts, repairing railway station furniture, hammer 
shafts, brake sticks, &c., not intended for use in war. 


The Electrical Industries on Tyneside. At a meeting 
of the Electrical Section of the Newcastle and Gateshead Chamber 
of Cominerce. the chairman. Mr. H. W. Clothier, presented a report 
on the scope of the Section, and it was agreed to take steps to 
make the Committee more fully representative of the electrical 
industries, and that a special meeting of all those connected with 
the industries of the district should be held on June 19th, at the 
Guildhall, Newcastle. to discuss matters of importance. With 
regard to the training of apprentices from Australia, it was agreed 
that the question involved in this procedure should be considered 
as soon as possible with revard to its ctfect on the British electrical 
industries, and that. joint action of the sections of the industry in the 
district was desirable. 


The British Empire Producers’ Organisation.—<t the- 
luncheon meeting held yesterday at the Savoy Hotel. Monsieur C. 
Nabokoff, Councillor to the Russian Embassy, was the guest, and 
the chair was taken by Sir Charles C. Wakefield, Bart. 


Legal.— AN [RISH ELECTRICAL AssEssMENT.—In theKing’s 
Bench Division of the High Court of Ireland. Dublin. Justices Gibson, 
Madden and Kenny dismissed an appeal by way of case stated at 
the request of the Commissioners ot Valuation, from the decision 
of the County Court Judge of Monaghan. reduciny from £100 to 
£75 the valuation assessed on the buildinys and plant of the Clones 
Electric Light and Power Co. 


Electrical Trades Union. — At a meeting of the 
Birmingham Branch, last week. a Station Engineers’ Branch of the 
Union was formed. 


Accident.— Three men were injured through coming in 
comtact with a live rail after a collision between two goods trains 
in a tunnel on the electric system of the Lancashire and Yorkshire 
line between Bury and Manchester.— Zi mes. 


Inquiries —A_ correspondent asks for suggestions to 
prevent the transmission of noise from gearing on the top floor of 
a reinforced concrete building, 

The address of agents of the United States Electric Tool Co. is 
asked for. 

Makers of “ King Eaton ` small accumulators are asked for. 

A correspondent wisbes to know in .what countries the bayonet 
type of lampholder is used to any extent. 


Breaking Insulators. — At Dewsbury Police Court, 
last week, two lads, aged 16 and 15, were ordered to pay 168. 
damage and 20s. 6d. costs between them, for wilful damage to 
telegraph insulators. Mr. E. H. Farrand. executive engineer for Leeds 
district of telephones and telegraphs, said that although the damage 
in his area in this way averayed £20 per month, he laid greater 
stress on the danver of communications being cut. The line was 
one of the most important in the country, and disaster might 
result from the interruption of messages sent by the military 
authorities. 


Fatality—A boy of 11, named John Prentice, who 
climbed a tree near Falkirk to obtain a good view of a passing 


aeroplane. slipped and fell among some electric wires, and was 
killed.— Times. 


Belfast Association of Engineers.—On Thursday last 
the members of the above Society paid a visit to the Corporation 
electricity works under the guidance of Alderman Tyrrell and the 
city electrical. engineer. Mr. Stanley Johnston, chairman of the 
Association, in thanking the latter gentlemen, drew attention to 
the inadequacy of the plant to supply the needs of the city, point- 
ing out that if Belfast had had an Electrical Committee worthy of 
the name, they might have had one of the largest stations in the 
country. He complimented the city electrical engineer on having 
made £17,000 in the previous year from the inefficient scrap plant 
they had seen. 

Evidently the visit was intended as an object lesson in “how 
not to do it.” and, no doubt, the No. 1 engine room, with its 
&—400-KW. sets still in use, was an excellent incentive to Mr. 
Johnston’ The undertaking sold over 19 million units last year, 
although Belfast, with its shipyards and factories, ought easily to 
reach the 100 million mark. 
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British Battery Combine—As our readers are well 
aware, one great advantage that industrial Germany has possessed 
over ourselves has been the fact that her manufactures were 
carried out on a larger seale and that there was a vreater coni- 
munity of interests between trade concerns than has existed in 
this country. It has been recognised, therefore, that if we are to 
be in a position to compete with Germany after the war. some of 
our small concerns which are competing with each other in 
different branches of electrical work will doubtless find it to be 
correct policy to combine. The co-operative schemes for selling in 
the Russian market has been fully described in our columns. We 
now learn of an important manufacturing scheme which is being 
carried forward. We understand that the three battery concerns, 
the Hart Accumulator Co., Ltd., Pritchett & Gold and Electrical 
Power Storage Co., Ltd., and the D.P. Battery Co., Ltd., who made 
a joint offer (which has been accepted) for the shares in the Tudor 
Co. which were advertised for sale by the Public Trustee, are 
parties to the arrangement. Arrangements have been concluded 
for the managers of the Tudor Co. to remain in office, thus 
ensuring continuity of policy and practice in the business. As a 
natural outcome to the purchase of the Tudor shares, an announce- 
ment appears elsewhere in this issue to the effect that nevotiations 
are in progress for an amalyamation of the four companies. It is 
hoped that a scheme will soon be evolved under which the united 
experience and connection of the various companies can be turned 
to the best account. 


The Electric Vehicle Committee.—A mecting was held 
in London, on May 4th, 1917, when the officera of the Committee 
were re-elected for the current year and the annual report and 
accounts were submitted and approved. 

The question of marking upon the batteries of electric vehicles 
the working limits for specific gravity was again under considera- 
tion, and in view of a report received from the Accumulator 
Makers’ Section of the B.E.A.M.A., wherein objections were set 
forth to the proposal, it was decided to drop the matter for the 
present. 

The secretary submitted the letters he had received from auto- 
mobile manufacturers and. electrical engineering firms in reply to 
the recent circular letters sent out to these firms setting forth the 
desirability of undertaking the manufacture of electric vehicles 
and equipments so soon as normal conditions return. Several 
firms had written stating that they were giving the question 
serious consideration. 


’ 

London Electric Railways.—CoMPENgaTION CLAIM.— 
Mr. A. Virgoe Buckland (of Messrs. Buckland & Browne, surveyors 
and land agents), has issued his decision as umpire in the claim 
for compensation, payable by the London Electric Railways, to the 
trustees of Mr. John Smith, in respect of certain property situate 
near to Victoria Street, Westminster. on the exercise by the railway 
company of their compulsory powers. The property consists of 
Nos. 29 and 31, The Broadway, which is leasehold, and of freehold 
land in Maundy Place. The umpire has decided that the amount 
of compensation payable is £4,588. At the hearing of the claim, 
on behalf of the trustees. Mr. J. H. Oakley valued the compensa- 
tion at £5,776; Mr. W. H. Mills put the amount at £5,661, while 
Mr. A. L. Ryde (the arbitrator forthe claimants), arrived at a total 
of £5,682. The value found on behalf of the Electric Railways by 
Sir Alexander Stenning, Mr. Samuel Walker (of Moorgate Street, 

C.), and Mr. Leslie Vigers (arbitrator for the company), was in 
the neighboumhood of £3,600. 


Volunteer Notes.— County or LONDON ENGINEER 
VOLUNTEERS (FIELD COMPANIES).— Headquarters, Balderton Street 
Oxford Street, W. 


Orders for the Week. By Lieut.-Colonel C. D. Clay, V.D., Commanding :— ¢ 

Monday, June 18th.—Technical for No. 3 Company, Right Half Company, at 
Regency Street. Drill, No.3 Company, Left Half Company. Signalling Class 
Recruits’ Drill, 6.90. 

Tuesday, June 19th.— Lecture,6.30. Sergeant Instructor Higgs, “ Pontooning.’ 
Physical drill and bayonet fighting, 7.30. 

ednesday, June 20th.—Drill, No. 1 Company, Left Half Company. 

Thursday, June 214#.—DrilJ, No.2 Company, Left Half Company, Ambulance 
Class, 6.30. Signalling Class. 

Friday, June 22nd.—Technical for No. 3 Company, Left Half Company, at 
a a Street. Drill, No.3 Company, Right Half Company. Recruits’ Drill, 


Saturday, June 23rd. -N.C.O.'s Class, 2.30, under Company Commander 
Hyman and the Instructcr of Musketry. 

Sunday, June 24th.—Parade Clapham Common (Tube Railway), 9.45 a.m. 
for work at Bombing School. Uniform. Rations to be carried. 


MACLEOD YEARSLEY, Adjutant, 


The Birmingham Electrical Engineers, a unit of the V.T.C., 
have just been “recognised” and re-christened by the Army 
Council. In future they. will be known as the Warwickshire 
Volunteer Engineers. 

Formed in November, 1914, the corps has trained over 600 men, 
who have joined the Army and Navy. The present strength is 
about 250, and the men are rendering important service in connec- 
tion with the scheme of home defence. 

Recruits are invited, full information being obtainable from the 
Adjutant, Mr. S. T: Pemberton. 8, Church Street, Birmingham.— 
Birmingham Daily Gazette. 


Strong Lightning.— During a recent storm at Oldham a 
woman was killed by a brick dislodged from the chimney of the 
Bell Mill, which had been struck by lightning. At the inquest it 
was stated that bricks from the chimney were hurled over the 
roofs of houses and fell about the street. narrowly missing several 
other people. The engineer at the Bell Mill said the lightning 
conductor at the mill had acted, for the earth at the bottom had 
been displaced, but the electric current must have been so strong 

t it was more than an ordinary conductor could deal with. To 
us it looka as if the conductor was improperly earthed. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the. commercial side of the profession and industry, 
also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.——The Motherwell 
T.C. has agreed to advance the salary of the electrical engi- 
neer by £50 to £350, with a further advance of £50 iù May, 
1918. l 

By 16 votes to 10, the Doncaster Town Council has resolved 
against a recounnendation of a committee that the salary 
of the electrical engineer and tramways manager, Mr. E. 8. 
RAYNER, be increased by £50 per annutn. 

It appears from a Dublin newspaper report that the Belfast 
Corporation has revised the decision of the Electricity Com- 
mittee respecting the appointment of a mechanical engineer 
for the electricity works, and has appointed Mr. J. R. Davi- 
son, of Manchester, who has had practical experience with the 
type of boilers in use at the Belfast works. 

The Shefħeld Electric Supply Committee has decided in 
favour of the salary of Mr. S. E. FEDDEN, general manager 
and engineer, being increased from £900 to £1,000 per annum, 
with two further annual increments of £100 each; also that 
the salary of Mr. H. E. YERsury, deputy general manager 


_ and engineer, be increased from £600 to £700 per annum. 


Walsall Corporation has declined to release Mr. Hors- 
FIELD, the tramways manager, for service in the Shipyard 
and Labour Department of the Admiralty, being of opinion 
i his services are indispensable to the tramways under- 
taking. 

The General Purposes Committee of Wolverhampton T.C. 
has endorsed a recommendation of the Electricity Committee 
that the salary of Mr. S. T. ALLEN, electrical engineer, be 
Do from £600 to £800 per annum, as from June ist, 

Mr. J. B. FELTHAM holds the position of waterworks engi- 
neer at Mexborough, not that of engineer-in-charge of the 
waterworks, as stated last week. 


General.—On Saturday evening last, a large number of the 
staff and friends of Messrs. Albert Lee & Co., Ltd., assembled 
at the Holborn Restaurant to bid ‘' farewell and God-speed ”’ 
to Mr. THomas Harris, the managing director, Mr. C. W. 
CHAMBERS, the secretary, and Mr. J. E. ALLDEN, the manager, 
on their joining the Army. The chair was occupied by Mr. 
E. Pattisson, assisted by Mr. A. Harris, brother of the manag- 
ing director, who will fill his place till he-returns, and among 
the guests were Mr. Takata and Mr. Morris, of the National 
Carbon Co., U.S.A. In the course of the evening compli- 
mentary speeches were made by the chairman and others. 
A gold wrist watch was presented by Mr. Morris, together 
with a cheque from Messrs. A. Lee & Co., to Mr. Harris. Mr. 
Chambers, who goes to the R.N.A.S., and Mr. Allden were 
also the recipients of wrist watches. 

Mr. ARTHUR J. CrIDGE, of the British Westinghouse Elec- 
tric & Manufacturing Co., Ltd., Trafford Park, Manchester, 
was married on Tuesday last to Grace Gertrude, younger 
daughter of Mr. and Mrs. S. G. P. Heath, of Putney. The 
ceremony took place at St. Stephen’s Church, East Putney, 
and Mr. and Mrs. Cridge afterwards left for Cornwall, where 
the honeymoon will be spent. 

The“marriage took place at Dartford, on May 25th, of Mr. 
MELBOURNE DewHursT, M.Sc., A.M.I.E.E., of Colne (Lancs.), 
and Miss Rebecca Stidolph, of Dartford. 

At the annual meeting of the American Institute of Elec- 
trical Engineers on May 18th, the Edison Medal was pre- 
sented to Mr. Nikora TESLA in recognition of his early ori- 
ginal work in polyphase and high-frequency electric currents. 

The American Institute of Radio Engineers has awarded 
the ‘' medal of honour ” for 1917 to Epwin H. ARMSTRONG for 
his work in connection with regenerative amplification and 
oscillation by means of the vacuum-tube relay. 


Roll of Honour.—Private H. BENTLEY, of the East Lanca- 
shires, who is wounded for the second time, was employed 
by Mr. Fairhurst, electrical engineer, of Darwen. 

Captain Rupert StTanuey, R.E., who has been decorated 
by the French Commander-in-Chief with the insignia of the 
Order of the Legion of Honour, is Professor of Electrical 
Engineering in the Belfast Municipal Technical Institute. 
which post he has held since 1903. He has done excellent 
service at the Front in connection with electrical and wireless 
work, and has been twice mentioned in dispatches. 

Corporal J. H. Nose (20), West Riding Regiment, reported 
missing, was employed by Messrs. J. H. Taylor & Co., elec- 
trical engineers, Huddersfield.: . , 

Private C. M’DonatD, Gordon Highlanders, who bas died 
of wounds, was an electrical inspector with the Aberdeen 
Corporation. , i 

Private R. W. Nosle, 10th Canadian Regiment, who has 
died of wounds, was a Morecambe man, who left this country 
seven years ago, and became an electrical engineer on the 
Canadian Pacific Railway, stationed at Calgary, Alberta. 

Private W. NAYLOR, sali in the Bradford City elec- 
tricity department, is reported missing. 

Prate T . Barkerii7 oval \North Lancashire 
posted missing in October last, now officially repo 


giment, 
d killed 
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in action, was employed by Messrs. Dick, Kerr & Co., Ltd., 
Preston. 

Sapper J. TARPETH, Wessex Engineers, who has died of 
Wenner received in action, was on the Bath electricity works 

aff. 

Private W. A. Knicut, South Staffs. Regiment, who has 
died of wounds, was in the winding department of the 
B.T.H. Co., at Rugby. 

Sergeant HanpysIDE, Royal Artillery, who was with Messrs. 
Willans & Robinson, Ltd., Rugby, has fallen in action. In 
1915 he was awarded the D.C.M. and the French Medaille 
Militaire for distinguished valour. 

Rifleman C. G. Reap, K.R.R., killed in action, was on the 
staff of the B.T.H. Co., of Rugby. 

Corporal J. Hirons, R.F.A., who was an employe, at 
Rugby, of the B.T.H. Co., has been wounded for the second 
time, and seriously. 

Private L. Rocers, London Regiment, who has fallen in 
action, was on the clerical staff at the Ilford U.D.C. elec- 
tricity works. 

For ey in action, the Military Medal has heen 
awarded to Corporal J. CarTLEDGE, formerly with the Pot- 
teries Electric Traction Co. Under heavy fire he laid a cable 
by compass in an unreconnoitred bit of country, and main- 
tained the line through an attack. | 

Lieutenant J. G. Kirxup, Northumberland Fusiliers, who 
was an electrical engineer with the Consett Iron Co., has 
been awarded the Military Cross. 

Mr. P. W. Hoon, Army Ordnance Corps, formerly on the 
staff of the Bromley (Kent) Electric Light Co., has been 
mentioned in, dispatches by Sir Douglas Haig. . 

Captain GUY CAMPBELL, Machine Gun Corps, formerly with 
Messrs. W. H. Allen, Son & Co., Ltd., Bedford, has been 
accidentally killed whilst supervising the throwing of live 
bombs. He had won the Military Cross. 

Corporal E. Ronpie (Machine Gun Brigade), formerly in 
the general office of the India Rubber, Gutta Percha & Tele- 
graph Works Co., Ltd., Silvertown, has been wounded. 
_Obituary.—Mr. G. J. Harrorp.—The death has taken 
place at Birkdale, Southport, of Mr. G. J. Harford, who was 
in business as an electrical engineer in Liverpool. He was 48 
years of age. 


ALDERMAN W. F. Cotton, M.P.—Alderman W. F. Cotton, . 


M.P., Dublin, who passed away on Friday last week in, his 
86th year, was for a considerable period a director of the 
Dublin United (Electric) Tramways Co., and was largely 
interested in the gas industry, having been chairman of the 
Alliance and Dublin Consumers’ Co., prior to which he had 
held various offices under the company, and, earlier still, had 
nren lighting superintendent of the city under the Corpora- 
ion. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


L. Weekes, Ltd.—Particulars of £3,000 debentures, 
created May 26th, 1917, filed pursuant to Section 93 (3) of the Companies (Con- 
solidation) Act, 1908, the whole amount being now issued. Property charged : 
The company’s undertaking and property, present and future, including un- 
called capital. No trustees, 


W. H. Allen, Son & Co., Ltd.—Further charge dated 
May 29th, 1917 (supplemental to mortgage dated November 2lst, 1916, secur- 
ing £103,980), to secure £50,000. Property charged: As in principal mortgage. 
Holder: H.M. Secretary for War. i 


Longford Wire Co., Ltd.—Charge on leasehold Longford 
Wire Works, dated May 25th, 1917, to secure twd annual rents of £46 and 
£52 payable for residue of 999 years from 1900, subject to proviso that charge 
shall cease when buildings of double the value of such rents have been 
erected on the land. Holder: Sir Gilbert-Greenall, Bart., C.V.O. 


Brompton & Kensington Electricity Supply Co., Ltd. 
(25,913).—Capital, £300,000 in e aba and 40,000 ord. shares of £5 each. 
Return dated April 12th, 1917. 5,966 pref. and 34,034 ord. shares taken up. 
£5 per share called up on 5,966 pref. and 33,034 ord.; £195,000 paid; £25,000 
considered as paid on 1,000 ord. Mortgages and charges: Nil. 


British Insulated & Helsby Cabies, Ltd. (52,285).— 
Capital, 21,000,000 in 100,000 pref. and 100,000 ord. shares of £5 each. 
Return dated April 9th, 1917. All shares taken up. £572,675 paid on 74,470 
pref. and 40, ord.; £427,325 considered as paid on 25,530 pref. and 59,935 
ord. Mortgages and charges: £700,000. 


Alderley & Wilmslow Electric Supply Co., Ltd. (47,663). 
—Capital, ,000 in 1 shares (10,000 pref.). eturn dated May 16th, 1917. 
15,009 ord. shares taken up; £15,009 paid. Mortgages and charges: £15,000. 


Alert Electrical Co., Ltd. (78,971).—Capital, £2,000 in 
£l shares. Return dated February 28th, 1917. 708 shares taken up; £708 


paid. Mortgages and charges: Nil. 


British Electric Transformer Co., Ltd. (76,351) .—Capital. 
£200,000 in £1 shares AOO are and 100,000 ord.). Return dated April 
12th, 1917. 61,988 pref. and 498 ord. shares taken up; £l per share 
called up on 52,764 pref. and 9,529 ord., and 12s. 6d. per share on 14 ord.; 
£62,301 lös. paid; £85,179 considered as paid on 9,224 pref. and 75,955 ord. 
Mortgages and charges: Nil. 


Brom (Kent) Electric Light & Power Co., Ltd.— 


Capital, £75,000 in £5 shares. Return dated April 16th, 1917. All shares . 


taken up; £75,000 paid. Mortgages and charges: £64,363. 


Camborne Electricity Suppl Co., Ltd. (57,950).—Capi- 
tal, 210,000 in £1 shares. Return dated April 25th, 1917. 607 shares taken 
up; £605 paid, leaving £2 in arrears. Mortgages and charges: Nil. 


City of Carlisle Electric Tramways Co., Ltd. (62,601 — 
Capital, 260.000 in £l shares. Return dated March 5th, 1917. All shares 
taxen ups £60,000 paid. Mortgages and charges: £57,500. 


e 


CITY NOTES. 


The report of this company, as published 
in the financial Press, states that the gross 
tric Traction profit for the year amounts to £226,744, 

Co., Ltd. compared with £244,064 for 1915-16. After 
deducting the general expenses and the 
amount written off sundry assets, viz., £26,772, there remains 
£199,971, plus £386,428 brought forward. Deducting deben- 
ture stock interest, amounting to £91,249, there remains 
£195,150, which the directors recommend should be applied 
thus :—To reserve £15,000, dividend of 6 per cent. on the 
cum. part. preference stock £42,764, dividend of 3 per cent. 
on the ordinary stock £39,787, to be carried forward £97,5%. 
The aggregate receipts of the tramway, omnibus, and elec- 
tricity supply companies in which the company is interested 
showed an increase, which was largely counterbalanced by 
the continued increase in the wages paid and the cost of all 
matenal. Many of the companies have increased the amounts 
placed to their renewal accounts and reserves, and while 
their financial position has been thereby improved the divi- 
dends distributed have been less than they would otherwise 
have been. The increase in the receipts has consequently not 
been reflected in this company’s revenue from investments, 
and the net profit shows a reduction of £9,197 compared with 
the previous year. The amount standing to the credit of the 
reserve account at March 31st, 1916, was £410,000. It is pro- 

d to increase this amount by £15,000, to be transferred 
fon revenue as shown by the accounts. The investments 
now stand at £4,285,578, and yielded a revenue of £205,255. 
representing an average of 4.79 per cent. for the past year 
on the amount at which they appear in the balance sheet. 


Mr. L. BREITMEYER presided at the an- 


British Elec: 


Lisbon nual meeting, on June 6th. He said that 
Electric the difficulties had been more acute in 
Tramways, 1916 than in 1915, but the report was not 


Ltd. altogether unsatisfactory. The'only grati- 
fying feature in the accounts was the ex- 
pansion of traffic revenue, there being an appreciable increase 
(£24,000), which, unfortunately, was swallowed up entirely 
by the expenditure, which had grown at a rapid rate, the 
working costs exceeding those of 1915 by £36,000. The speaker 
referred to the unprecedented cost of supplies. Rails, which 
normally cost £6 per ton, were now five times that figure. 
Coal in pre-war times was 21s. to 22s. per ton delivered in 
their power house; a month ago it was £6 10s., and now it 
was not procurable under £10 per ton, and that with difi- 
culty. In other words, the dividend was evaporating in the 
smoke-stack. The chairman discussed the opposition that 
they met with when they tried to raise the fares. They felt 
that it would be neither good finance nor prudent in the share- 
holders’ interests to pay even the smallest dividend under 
the circumstances. 


The Armorduct Manufacturing Co., Ltd.—It will be 
observed from an announcement appearing in our advertise 
ments to-day that the business of the above company is being 
offered, under the Trading with the Enemy Amendment Act, 
for sale by tender as a going concern. Tenders must be sent 
to the Controller, Mr. J. Paterson, 1, Walbrook, B.C., by 
June 28th. 


Automatic Telephone Manufacturing Co., Ltd.—The pre- 
ference share and transfer books will closed from 18th to 
25th inst., for preparing dividend warrants on the preference 
shares for the half-year. 


North Metropolitan Electric Power Supply Co.—After 
putting £10,542 to renewals reserve, 6 per cent. dividend 
and a bonus of 8s. per share are to be paid, carrying forward 
£1,775. 


Cleveland & Durham County Electric Power Co,—The 
complete accounts of this company for the year 1916 occupy 
several pages of the London Gazette for June 12th. 


China and Japan Telephone & Electric Co.—Dividend. 
10 per cent., eae to reserve £26,736, and carrying forward 
,938. - 


Tramways & Light Railways Estates, Ltd.—For 1916 the 
dividend is 3 per cent., carrying forward £626. 


Manila Electric Railroad & Lighting Corpn.—Dividerd. 
14 per cent. (1.50 dol. per share) for the quarter to June 30th. 


Madras Electric Supply Corpn., Ltd.—Six per cent. pre- 
ference dividend, less tax, for 1916. 


‘Barnsley & District Electric Traction Co., Ltd.—Div+ 
dend 6 per cent., carrying forward £1,014. 


Peterborough Electric Traction Co., Ltd.—After paying 
the preference dividend, £742 is carried forward. 


Longford Wire Co., Ltd.—The capital of this company 
has been reduced: from. £100,000 (to (999. 


q 
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For 1916, the directors report that, in 
' Edison spite of the abnormal difficulties occa- 
Accamulators, sioned by the war, satisfactory progress has 
Ltd. been made. 


The charges for freight, insurance, clearance, delivery, and ducs have been 
excessive, and several consignments have been lost at sea. From this cause, 
and the serious delays due to the lack of available shipping, a large number 
nt orders are being carried forward to the next financial year. 
Tipping wagons fitted with Edison accumulators have been supplied to many 
of the principal municipal authorities throughout the country with satisfac- 
tory results, and a cohsiderable number of delivery vehicles are in regular 
use by first-class businese houses in London and the provinces. Owing to the 
reliability of these delivery vehicles, and their economy in working, repeat 
orders are constantly being received, and one of the most important firms in 


R 


London has 80 such vehicles in daily use. The demand for Edison accumu- 


lator self-propelled trucks, which are coming into general use for handling 
heavy goods in railway stations, depéts, and factories, is continually increas- 
ing, and the company has on hand Government contracts of considerable 
importance. Although the balance sheet shows profits sufficient to meet the 
accrued interest upon preference shares after providing for reserve, it is pro- 
posed that payment should be deferred, an arrangement which will be advan- 
tageous to the shareholders in the near future. 

The annual meeting of the company was held at Duke 
Street, S.W., on June 5th. Lorp Montaau or BEAULIEU, who 
presided, said that the profit for the year, exclusive of provi- 
gion for excess profits tax, was £4,614. ‘The tax mentioned, 
as at present arranged, operated especially to the disadvantage 
of companies, such as theirs, which had to build up new 
business. Even in the case of older companies it prevented 
provision being made for the severe competition inevitable 
after the war, but, while admitting the necessity for taxing 
large profits as a fruitful source of revenue, young companies 
should be leniently treated. Their freight and insurance diff- 
culties had greatly increased during the year. They had paid 
over £18,000 in freight and war risk insurance, which nor- 
mally would have cost about one-eighth of this figure, and 
they had been hampered by the formalities introdiced by 
various Government departments. Considering the shortage 
of petrol, it was in the national interests that the company 
should receive more consideration from the departments con- 
cerned, ially from the Priority Committee. At present 
they had some £100,000 worth of unexecuted orders, and had 
paid many thousands of pounds for vehicles which were lying 
in New York. all of which would save labour, petrol, and 
expense if only they could be put to work. The value of 
orders received during the year was no less than double that 
of the previous year. Harrods, J. Barker & Co., Whiteleys, 
Selfridges, and the Hovis Co. were constantly extending their 
fleet of vehicles. Harrods alone had 80 in use. The 
Midland Railway Co. were now using in London and pro- 
vincial towns over 50 Edison battery vehicles, and they found 
that they could make their deliveries at a lower cost than 
before either with horses or petrol lorries. The company 
were now considering considerably increasing their fleet of 
electric vehicles, and other railway companies would un- 
doubtedly follow suit. Co-operative societies at Glasgow, 
Leeds, Blackpool, Leicester, &c., had adopted the company’s 
system, and the collection of house refuse and other municipal 
work had brought more orders than the company could 
handle. Sheffield Cleansing Department had now 10 electric 
vehicles in service, and many other cities were also employing 
them. Another branch that they had developed was the use 
of industrial self-propelled trucks in factories, and for handling 
luggage, &c., in railway stations. With a business increas- 
ing by leaps and bounds when it was impossible to raise new 
capital, it was absolutely necessary to conserve the profits in 
order to extend the business. When the war was ended the 
results would readily attract the capital necessary to enable 
the company to'o 


demand that would undoubtedly exist. 


At the annual meeting, held at Copen- 


Great hagen on May 25th, Consul-General W. 
Northern WEIMANN, who presided, said that their 
es i 98 war difficulties had increased considerably 
Co., «» since the last meeting, but they had been . 

of Denmark. able to maintain communication over the 


cables. Ten of their cables in European 
waters had suffered 15 interruptions, and 29 breaks had 
occurred in nine cables in the Far East. They had not yet 
been able to repair their cables in the Baltic’ which had 
been interrupted since November, 1914. The Wladiwostock 
and Kiachta routes had been maintained in very good work- 
ing order by the Russian Telegraph Administration, but traffic 
over these lines between Europe and the Far East had de- 
creased considerably. The concession granted to the company 
by the French Government for landing and working the 
cables between Denmark and France expired last year, but 
had been provisionally prolonged without alteration. Negotia- 
tions for a definitive arrangement would have to be entered 
mato after the war. Rates over the cables in the Far East 
had been reduced for certain classes of traffic with Japan. 
The rates over the Iceland cable had been materially reduced 
as from January, 1917. The arrangement with the Danish 
Government for the erection and working by the company 
of two local wireless stations in the Faeroe Islands was finally 
concluded about a year ago. The installations (by the Mar- 
coni Co.) were recently so far completed as to admit of an 
ad interim service being started. On January Ist, 1917, a 
serious fire occurred at the company’s buildings in Shanghai, 
in which are also housed the Eastern Extension and Com- 
mercial Pacific Companies. 


many instruments were destroyed. The staff so quickly 


‘enhanced cost of materials. 


te on a ‘scale commensurate with the 


The damage was extensive, ando 


restored communication that the effect of this serious misfor- 
tune was hardly felt by the public. Certain rooms in the 
building had been fitted up oe temporary instrument rooms, 
and office accommodation had been secured outside, pending 
the rebuilding of the premises. The speaker referred to the 
Increasing difficulties of management as follows :— 

The most serious of these difficulties is that connected with the mainten- 
ance of the cables. Nearly all the cables belonging to the company in 
Europe cross the continually expanding minefields and prohibited areas, and 
should breaks occur in such places it may prove impossible to have the 
cables repaired. 

We have also met with difficulties in supplying our stations with instru- 


ments, telegraph paper, &c., &c., owing to the scarcity of material, diminu- 


tion of transport facilities, and to the export and import prohibitions in force 
to practically all countries. i 
The measures taken by the belligerents have also affected our staff arrange- 
ments. Thus it proves now and then difficult to obtain the necessary p 
mission to appoint Danish operators to our stations in the countries involved 
in the war, and in England we have had to resort to a large extent to 
female labour, especially to replace our British employés who, voluntarily or 
j In Petrograd the military authorities have as a 


by areon the Colours. 
measure of precaution, gradually displaced our Danish and Russian operators, 


and have in their stead appointed Russian Government employés to work the 
instruments. This measure was adopted through no fault of the company. 

The financial results of the year’s working were so satis- 
factory that the directors came to the conclusion that they 
could propose the distribution of a total dividend and bonus 
of 24 per cent., or 2 per cent. more than for the year 1915. 
They, however, warned the shareholders that the extraordi- 
nary prosperity which the company was now enjoyihg would 
disappear when peace was concluded, or very soon after. As 
the cost of living, the taxation, and the working expenses, 
which were at present very high, and increasing almost from 
day to day, were not likely to become normal for some years 
after the conclusion of peace, a considerable decrease in the 
net receipts of the company might be looked for. In the 
circumstances they had strengthened the dividend equalisa- 
tion fund by adding to it £55,556. The renewal fund for 
cable steamers was not sufficient to cover the cost of replac- 
ing the two oldest of the company’s steamers, even at pre- 
war prices, and much less so at the present enhanced prices, 
which would probably obtain for a long time. £27,778 is 
therefore added to this fund. 


Calcutta Tramways Co., Ltd.—Sir H. KIMBER, at the 
annual meeting, said that the revenue account showed 
an increase of 6 per cent. on the traffic receipts of 
1915, and of 5 per cent. on those of 1914, which included 
seven months. of pre-war takings. The Indian working 
expenses Increased by £2,484. There was a decrease of 
£1,488 in power expenses due to the operation of the new 
generating and sub-station plant, but traffic expenses were 
up £842, and maintenance and repairs by £3,708, due to 

ls. It was proposed to revert to the 
‘practice of paying the dividend on the ordinary shares, free 
of tax, after payment of the present final dividend. 


_ Winnipeg Electric Raitway Co.—Owing to very substan- 
tial increases in the cost of all materials, as well as to the 
serious competition of the jitneys in the city, the resulta for 
the year have been disappointing. For these and other 
reasons a discontinuance of dividends for the time being 
would strengthen the financial position of the company and 


more quickly guarantee an earlier date for the resumption of 
such dividends. 


New General Traction Co., Ltd.—For the year ended 
March last, the revenue was £19,481. Profit £10,649, plus 
£7,901 brought forward. The directors recommend a dividend 
of 4 per cent. (less tax), and carry forward £8,070. The Nor- 
wich Electric Tramways Co. paid a dividend of 3 per cent., 
being the same rate as for the previous year. The Douglas 
Southern Electric tramways system is still closed down on 
account of the war. The income received from the Phila- 
delphia undertaking amounted to £14,053.—Financial Times. 


South Metropolitan Electric Tramways & Lighting Co. 
Ltd.—Total revenue for 1916, £68,798, compared Lea 69,281 
for 1915. Placed to reserve, £4,000; dividend, 5 per cent. on - 
preference shares, ‘£8,478; carried forward, £400. The gross 
receipts from tramways and light railways increased by £27. 
The gross receipts from the electricity supply were £17,467, 
compared with £17,242. Total units sold, 1,267,631, compared 
with 1,195,371. Lighting and power units sold increased by 
6 per cent and number of consumers by 3 per cent. 


Rangoon Electric Tramway & Su Co., Ltd.—Gross 
profits for 1916, £65,829. After Bode thrived interest, 
preference dividend, and providing for reserve, depreciation, 
&c., 4 per cent. is to be paid on the ordinary shares, free of 
tax, leaving £2,902 to carry forward. 


Northern Counties Electricity Supply Co., Ltd.—The 
accounts for 1916 show a gross profit of £12,104, against 
£11,624, and after paying debenture and other interest the 
debit balance of £6,654 brought forward is reduced to £5,815. 
—Financtal Times. 


Birmingham and District Power & Traction Co., Ltd.— 
After placing £5,000 to reserve and paying 44 per cent. on the 
preferred ordinary shares, £5,570 is to be carried forward. 


Lima Light, Power & Tramways Co.—Net profit, 
£P128,799, plus £P80,396 brought forward. After paying 
dividends and providing for general amortisation fund, re- 
serve, new works, &¢.|/£P2'742-i8 to be- carried forward. 
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STOCKS AND SHARES. 


TUESDAY EVENING. 


THE fine news which Sir Douglas Haig sends does much to 
infuse cheerfulness into the Stock Exchange markets. There 
remains a certain amount of nervousness in regard to Russia. 
This nervousness plays its part in laying a restraining hand 
upon business; but the advance on the Western Front has 
sufficiently encouraged confidence to bring a good deal of 
money into the House, and to revive the speculative interest 
in those markets where anything like animation prevails. 

Accordingly, the groups in which iron and- steel shares, 
rubber, explosive, and other similar industrial companies are 
located cannot complain of the volume of trade they are 
called upon to handle; although, at the same time, the purely 
investment stocks are rather neglected, and the man who is 
urged to buy War Loan is tempted to reply that, with war 
expenditure at its present rate, he is a little bit reluctant 
to embark freely upon securities of the fixed-interest and gilt- 
edged order, lest there should be competition later on that 
will reduce present prices and give him opportunities for 
using his money to greater advantage. A somewhat specious 
argument this, especially when it is recalled that Mr. Bonar 
Law hinted plainly that, so far as the Government were con- 
cerned, better terms were not likely to be offered in the 
future than those which accompanied the 5 per cent. War 
Loan. EE 

Tube railway stocks are better, Metropolitans, Districts, and 
Underground income bonds al) showing rises on the week, 
though the last-named touched $44 before reacting a little to 
84, which still leaves an improvement of a point. The shilling 
shares are better at 5s. 9d.; and this section shows up well 
as a whole in consequence of the expectation, referred to in 
our last notes, that before long there will be a re-arrangement 
of fares following upon the example recently set by the 
L.C.C. tramways. f Te 

The various tramway companies have been in the limelight, 
owing to the issue of several of the reports. The principal 
is that of the London United Tramways, which will probably 
come as a blow to stockholders. The price of the debenture 
stock is 37 to 39. The London United last year did not make 
enough money to pay its debenture and administration ex- 
penses. The debenture interest for July cannot be paid, and 
last Tuesday a receiver for the debenture-holders was ap- 
pointed by the Court. Two well-known trust companies have 
summoned meetings. with a view to securing a strong deben- 
ture holders’ committee. There is rather over 14 million 
pounds sterling of first debenture stock outstanding, to say 
nothing of loans from tke London & Suburban Traction Co. 
and the Underground Electrice Railways. i 

There is little satisfaction to be obtained in jobbing back- 
- wards, though, at the same time, the temptation is great to 
point the finger to the numberless warnings of years ago at 
what seemed to us the inevitable end to the over-capitalisa- 
tion of this company. Hard-as it may seem, the only way 
to put the London United Tramways upon a sound footing 
once more will be to apply the pruning knife drastically to 
the capital account. No other course is open that we can see. 
The company has a large and important system, with plenty 
of business to its hand. Under vigorous and progressive man- 
agement, on a reasonable amount of capital, the company 
should do well. 

A large number of the shares in the company are owned 
by the.I.ondon & Suburban Traction; and the latter, in its 
report, shows that it has just earned its preference dividend. 
The amount available for distribution is £84,800, against 
£83,600 in the previous twelvemonth. The company is also 


largely interested in two omnibus concerns, as well as in the > 


London United and Metropolitan Electric Tramways. The 
Metropolitan last year paid 1 per cent. on its ordinary shares, 
but this cannot be repeated in respect of the past 12 months, 
although there was a small improvement in the gross earn- 
ings. Heavier working expenses are recorded in the case of 
all three companies. These are disappointing results; and it 
looks as though the rise in operating expenses should have 
been met earlier by re-arrangement of fares. 

The electric lighting market is steady. The London shares 
are still mostly in demand, and a fair business is being trans- 
acted in the issues of the City companies. The North Metro- 
politan Electric Power Supply has declared a dividend of 6 
per cent., together with a bonus of 8s. per share, the divi- 
dend heing the same as that for 1916, but the bonus heing 
additional this year. The preference shares are quoted at 
17s. 6d., and the 5 per cent. mortgages at 85s. 

The South Metropolitan Electric Tramways & Lighting Co. 
proposes to pay 24 per cent. on the 6 per cent. preference 
shares, making 5 per cent. for the year—a reduction of 1 per 
cent. as compared with the previous period—and to carry 
forward £400, as against £800 brought into the accounts. 
Digestion of the British Electric Traction report has had 
little effect unon the prices of the stocks. The ordinarv 
changed hands a few days ago at 33, the preference and 
9 per cent. debenture stocks at 754, and the 44 per cent. 
second debenture stock at 65%. 

British Columbia Electric Railway stocks are still flat. the 
preference at 574 being 24 down. We understand that im- 
portant documents are on the way to this country in regard 


to the competition which is threatened in 1919 by the Munici- 


pality; and until these arrive it is not likely that any further 
steps will be taken. Brazil Tractions are better at 47]. 
Anglo-Argentine Tramway first preference have: again given 
way, being quoted no better than 24. 

The industrial section is the firmest of them all, and the 
feature is furnished by Edison Swan £3-paid shares spurting 
to 15s. 9d., a rise of s. 9d. on the week. The 4 per cent. 
debenture stock is also better. Babcocks are good at £3. 
Callenders and General Electric preference both advanced. 
British Westinghouse preference lost 1/16 of its recent rise. 

Marconis are an active and a strong market. It is confi- 
dently expected that the Government will pay the company 
a bonus shortly; and on the strength of this, the parent 
shares at one time touched 3 5/16, while the preference were 
24. The latter reacted to 23 and the others to 3}, showing, 
however, substantial improvement on balance. The cable 
market is good throughout, the principal rise being secured 
by Indo-Europeans at 51, these being 30s. up. Globe ordi- 
nary gained 5s., and, in the lower-priced shares, West India 
and Panamas are 1/16 higher. There is Little floating stock 
on offer. 

Notwithstanding the decline in the price of rubber to 
2s. 93d. per lb., there is a good deal of business doing in the 
leading shares. Hopes are being fanned that some sort oi 
action will be taken in relief of the excess profits duty, having 
regard to the pressure of the tax upon the younger com- 
panies as exemplified in a number of the recently-issued re- 
ports, these showing many instances of undoubted hardship. 
The market in the explosives continues active, in view of the 
Government’s consent to a big combine; while most of the 
armament shares which go with those of the iron, coal, and 
steel group, are decidedly strong on buying that emanates 
mainly from the provinces. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Homs ELEOTRIOITY COMPANIES, 
Dividend Price 


pedan, June 18, Rise or fall . Yield 
1916. 1916, 1917, this week. p.o. 


Brompton Ordinary .. -» 10 9 63 =- 28l 4 
Charing Cross Ordinary as 6 5 — > 492310 
do. do. do. 44Pref.. 4) 44 ~ 618 6 
Chelsea ee ee ee ea 4 š 8 2 _— 6 4 4 
City of London .. wis - 8 `B 12 — 6 1371 
do. do, 6 per cent. Pref. 6 6 10 — 600 
County of London we pe 1 7 108 — 611 9$ 
do. 6 per cent. Pref, 6 6 10 ` — 600 
Kensington Ordinary .. is 7 10 53 — 61t 7 
London Electric .. ss ie 8 8 1 — Nil 
do. do. 6 percent. Pref. 6 4 af — 668 
Metropolitan ate ke . 8 8 2 -= 600 
do. 44 per cent. Pref. 4 43 — 940 
8t. James’ and Pall Mall - 8 8 6 +b 681 
South London .. oe 5 5. 23 — 75 6 
South Metropolitan Pref. 7 7 gt/- — alB 4 
Westminster Ordinary .. : 7 q 53 = 61}? 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref, ee ae 6 6 gR a 6 3 0 
do. Def. ee es 83,6 13 224 ore 6 18 4 
Chile Telephone .. ai ee 8 8 7 + + Bld 4 
Cuba Sub. Ord. .. we t +a 6 5 8 — 6 5 0 
Eastern Extension re ie 8 8 188 — 6317 6 
Eastern Tel. Ord. - ss as 8 8 189 — +3515 | 
Globe Tel. and T. Ord. .. 1 7 123 ++ % 91 
do. Pref. ee 6 6 | a) 5 18 5 
Great Northern Tel... - WM Nn £6 — 601 
Indo-European .. . .. -. 18 18 51 +1 673 
Marconi... se ee 10 10 Bi + ? 81 
New York Tel. 44 ae sie 43 4% 99 — 411 0 
Oriental Telephone Ord, . 10 10 23 + €41 
United R. Plate Tel, .. t 8 8 6+ + 6 18 $ 
West India and Pan se 6d, 6d 1th + 33 31 
Western Telegraph 8 8 1 — S14 4 
Home RANS, 
Central London, Ord. Assented 4 4 6 — 680 
Metropolitan s3 és a 1 1 24 +1 4 010 
do. District .. .. Ni Nü 1 +$ Ni 
Underground Electric Ordinary Nil Nil 1 — Nil 
; do, ` do. “A” .. Ni Nil 8/9 +&d. Nil 
do, do. ‘Income 6 6 84 +1 619 1 
Forrien Trams, &0, 
Dividend 
I 
lyib. 1916. 
Adelaide Sup. 6 per cent. Pref, 6 v 5 — 602 
. Anglo-Arg. Trams, First Pref, 64 24 — 3 gli 4 
do. 2 2nd Pref. ee ef ae g — = 
do. 6 Deb. 5 6 6 + 710 5 
Brazil Tractions .. ee æ. 4 4 47h + j = 
Bombay Electric Pref, .. wa 6 6 10 =- 600 
British Columbia Elec. Rly. Pice. 5 6 57 — 2% 8 13 10 
do. do. Preferred Nil Nil b7 oe Nil 
do. do. Deferred Nil Nil Bid — Nil 
do. do. Deb. 4 «u 584 — 718 
Mexico Trams 5 percent. Bonds Nil Nil 87 — Nil 
do. 6 per cent. Bonds Nil Nit 80 - Nil 
Mexican Light Common .. Nil Nil 143 — Nil 
do. Pref, .. -- Nil Nil 2% — Nil 
do. lst Bonds sė Nil Nil 874 -— = 
MANUFACTURING OOMPANIES, 
Babcock & Wilcox 15 ló 3 +s 500 
British Aluminium Ord, 7 10 27/3 - 7 610 
British Insulated Ord. .. . 1% 20 12 — 715 5$ 
British Westinghouse Pref, ha 3% a4 — 6 6 4 
Callenders .. || D 183 + G 756 
do. 5 Pret, we si 6 6 4 ~ 668 
_ Oastner-Kellner .. si 2 g Baxd — 6 10 3 
Edison Swan, £3 paid .. — =} 15/9 +5/3 Ni 
do. do. fully paid .. — § — i _ Nil 
do. do. 4 percent. Deb. 4 4 nj +1 6 123 9 
Electric Construction .. . Te - l _ 710 ¢ 
Gen. Elec, Pref. .. eg 6 6 10 +2 609 
do, Ord. .. 10 10 15 _ 613 i 
Henley... 325 2 164 — 8 t 
do. 4% Pref, 4 4 4 am 512 § 
India-Rubber ..  ..) f. 10. A0 1 — Bbo 
Teiegraph Lonin; 2) %9 mt = 6 83 


* Dividends paid freé of income-taz. 
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INDUCTION METHODS OF FAULT 
LOCALISATION. 


By H. E..BLAKE. A.M.LE.E. 


—_—— ——__— 


From time to time in the electrical Press, the induction 
method of finding faults in buried cables with a search-coil 
and telephone is recommended. The suggestions made for 
carrying out this test invariably involve a considerable 
weight of apparatus to create an artificial load for passing 
through the fault. The following arrangement reduces the 
size of the whole of the apparatus required to a box, 
measuring not more than 9in. x 5in. x 7 in., together with 
a light search-coil, thus converting an unwieldy equipment 
into a cheaply constructed and conveniently portable one. 
A G.E.C. medical coil, No. 3,020. and a 4-volt 20-ampere 
battery of accumulators are mounted together in a box. 
Accumulators are preferable to dry cells, as their superior 
capacity copes with the fault resistance more successfully. 
The space below the medical coil can be utilised for notes. 
also for keeping a Sullivan wireless telephone receiver of 
5 ohms resistance. When fault-finding apparatus is needed 
it is usually required without a moment's delay, and a great 
point is gained by having everything available in a 


compact form, instead of gathering the apparatus labori- 


ously together after the emergency has arisen. With regard 

to the wireless telephone receiver, permission to purchase 

this must be obtained from the Postinaster-General, due to 

the war. This will be given in due course, on receipt of a 

euarantee that it is to be used for fault-finding and not for 

wireless telegraphy. The search coil should be wound with 

100 turns of cotton-covered bell wire, on a light triangular 
wooden frame 6 ft. at the base and 3 ft. in height, with a 
cross arm for carrying it over the ground. 

The accompanying diagram explains the method of pro- 
cedure, and the apparatus may be used in the following 
Ways :— 

l. To Locate a Fault to Earth —See diagram. 

2, To Trace the Run of a Buried Cable.—Attach coil to 
one end of the cable, as shown in the diagram, and carth 
the other end of the cable. The sound in the wireless 
telephone receiver will be loudest when the triangular search 
coil is held parallel with, and directly above, the line of 
the cable. 

8. To Check the Position of a Fault Located by a Drop 
of Potential or a Loop Test, when Services are Tapped off 
the Cable under Test—A drop of potential or a loop test 
will only locate a fault accurately, if it is 
on the main ; the result will show on the 
main, though the fault’ may really be on a 
service. It can be decided whether the 
fault is on the main or on one of the 
services by attaching the coil as in the 
diagram, and holding the triangle parallel 
with the services in the neighbourhood of 
the fault, as shown by the drop of potential 

„or loop test. A loud sound in the receiver . 
` over a service will locate the fault on that 
tservice. The drop of potential test, in 
conjunction with the telephone test, gives 
‘very accurate results. By utilising two 
entirely different methods of fault finding, 
the result is invariably correct when they 
confirm one another. 

It is often desired to find an earth on a L.T. network 
without making the faulty cable dead, where power 
consumers, doctors, &c.. are connected to it, In these 
cases a condenser of 2 mfd. capacity must be inserted 
letween the pressure lead of the induction coil and the 
cable under test. The condenser is necessary. because, 
though the main under test be at earth potential, if the 
uult should be in a consumer’s premises, and he should 
remove it by switching off, the supply current would spoil 
he apparatus without a condenser in circuit. It will be 
ound that the superimposed current will only be audible in 
he telephone on comparatively small networks, such as 
hose on an A.C. system of distribution, where a faulty 
istrict cau be isolated on one group of trausformers, 
he make and break of the induction coil must 
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WOODEN TRIANGLE 
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CABLE UNDER TEST ’ 


also be slowed up by lengthening the arm of the 
interrupter, otherwise it is not possible to distinguish 
the superimposed interrupted current from the periodicity 
of the a.c. supply. When the network is too large, the 
superimposed current disperses itself over the whole area to 
complete its circuit through all the weak points, wherever 
they may be, including consumers’ wiring, and the position. 
of the fault under investigation is not found. It is far pre- 
ferable to make the cable under test dead if possible, as it 
needs some practice to distinguish the sound of the supply 
current from that of the superimposed current. The test is 
rendered still more difficult by the noise of passing traffic 
in crowded thoroughfares, the beat of a petrol engine being 
specially confusing. Also on D.C. networks, any X-ray 
apparatus connected to the mains will be found to produce 
a sound in the telephone practically identical with that of 
the induction coil. 


THE MORE RECENT APPLICATIONS OF 
ELECTRICITY IN THE PRESENT WAR, 
ESPECIALLY IN THE TREATMENT OF 

DISEASES AND WOUNDS ARISING 
= THEREFROM. 


By WARRANT OFFICER W. LEEMING, A.M.A. 


[Tue following paper was awarded the “Cecil” Medal and 
prize of £10 in tbe competition advertised by the Dorset 
lield Club in our issue of December 8th, 1916. Mr. Leeming 


_ is the ofticer in charge of the Massage and Electrical Depart- 


inent of the Monte Video Convalescent Camp, Weymouth.— 
Eps. Exec. Rev.) 

Introduction. —In dealing with this subject. it will be neces- 
sary to state clearly the author’s experience, which com- 
menced some eight years ago with a thorough training and 
diploma in the North of England, five years’ private practice 
in Australia, during which the author was two years Honorary 
Masseur and Electro-Therapeutist to the Melbourne Hospital, 
and more recently, since tle beginning of the war, in the 
same capacity at the Australian Command Depot, Monte 
Video Camp, near Weymouth, Dorset. 

Upwards of 3,000 patients have come under the author’s 
observation during the past two years, several hundred of 
whom have been under personal treatinent. 

In the course of the paper, the author proposes to detail 
various definite cases which have successfully yielded to 
methods of electrical treatment which before the present 
war were unknown. 


O RECEIVER ' 
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DIAGRAM OF CONNECTIONS FOR TELEPHONE METHOD OF FAULT-FINDING. . 

The sound in the receiver becomes faint at the fault for lead-sheathed cables or 
for cables in metal pipes. and ceases at the fault for V.B.. when the triangle is carried. 
along above the route of the cable. 


For the purposes of the paper, the subject will be dealt 
with under the following headings :— 


t 
1. Radiant Heat, Röntgen Ravs, and Electric Vibration. 
2. Paralysis in its various forms. 
3. Ionisation — Destruction of 
Wounds. 
. Faradisation on Relaxed Muscles. 
. Sciatica, Treatment of. 
. Rheumatism, Treatment of. 
. Syvnovitis, Treatment cf. 


1. Radiant Heat, Röntgen Rays. and Electric Vibration.— 
The application of each of these treatments may be classed 
as secondary compared with the closer application of elec- 
tricity, as in faradisation and yalvanisation, which in many 
cases is vitally important for a partial or complete recovery _ 
of the patient. 

The therapeutic valuesofy radiant (electric) heat in convales- 


Organic Matter — Septic 
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cent hospitals has been unquestionably proved since the 
present war. KEIO 
Neuritis, muscular rheumatism, synovitis, and periostitis, 
all of which diseases are continuously dealt with, show a 
marked improvement within one to two weeks. The main 


advantage of the dry electric heat produced by carbon lamps, 


over vapour and other forms of heat, is that the acceleration 
of the heart and the respiratory system is slight in comparison 
with the more exhausting Turkish bath, for instance. 

Radiant heat can be arranged so as to increase the vascular 
circulation in very small areas; the pores of the skin are 
opened, and the nerve centres beneficially influenced, as 
proved by the fact that patients frequently become sleepy 
when undergoing radiant heat treatment. The result is the 
stimulation of the superficial tissues, and the elimination of 
foreign matter, mainly through the pores of the skin, but 
also by increased absorption in the deeper tissues. 

It is important in most cases of wounds which have des- 
troyed a certain area of skin that the scar tissue is not 
exposed to the full rays of the lamps. The fact of the scar 
tissue being without pores renders that part incapable of 
eliminating moisture. The result is that the sweat collects 
under the tissue and forms a water blister, which naturally 
necessitates the building of new scar tissue. to replace the 
affected part. A strip of lint placed over the scar is suff- 
cient to prevent scar-blistering, without interfering with the 
therapeutical effects of the electric heat. 

The author has seen cases of acute synovitis of the knee, 
and of fibrositis, which have shown remarkable improvement 
in a few weeks due to treatment with radiant heat, ionisa- 
tion, and massage. . 

Many forms of radiant heat baths are now made. ranging 
from the small type for local affections to the cabinet bath 
for body treatments, the results of which are precisely simi- 
lar. An excellent type of apparatus suitable for most local 
applications 1s shown in fig. 1. 

number of carbon lamps (16 c.p.) mav vary between 
mx and 12. according to the heat required, and the bath is 


Blankets to cover 


Fic. 1.—Rapiant °Heat Barna. 


80 constructed that the greatest amount of heat is retained 

inwardly. A temperature of 250 deg. F. may thus be reached 

without unduly raising the temperature of the other parts of 

the body not under treatment. . 

, The uses of the Röntgen rays are well known in connec- 

‘on with the present war. Apart from the importance of 
-rays in accurately revealing the position of fractured bones, 


splinters of bone, &c., they are of great value in locating other . 


solids, such as shell splinters. | 

A remarkable instance came under the author’s treatment 
a lew weeks ago. A soldier in the lst Battalion, Australian 
Infantry, received two machine-gun bullets, which entered 
the left side of the neck. One of the bullets found its way 
out at the other side: of the neck. The two bullets had 
entered in exactly the same point, consequently the medical 
men considered it as a through and through wound, but 
could not understand why the left arm was paralysed. 

It was two months after the wound was received that an 

X-ray photograph was ordered, and showed the second bullet 
resting above the left shoulder. The subsequent operation 
proved that this bullet has been causing pressure on the 
brachial plexus of nerves, as the day after the removal of 
the bullet the patient was able to move his arm. He has 
since practically recovered the complete use of his arm with 
galvanisation. 
_ The therapeutical effect of Röntgen rays is of considerable 
importance in the treatment of skin eruptions, ulcers, &c. 
The influence on the vitality of the tissues is very similar to 
radiant heat, light, and other applications of electricity. In 
weak doses, the rays are organically stimulative, with no 
appreciable reaction; but in stronger doses there may be a 
destruction of tissue if applied continuously. 

Electric vibration is a mechanical device capable of setting 
up, by electric motor, a vibration varying from 250 to 1,000 
vibrations per minute. This is applied through a rubber 
for preference. The effect is stimulative and contractive. 
The depth of the tissues which undergo stimulation is directly 
proportionate to the speed of the vibration. Asa stimulant 
for weak and relaxed muscles, its use is of some value, also 
in increasing local circulation to an affected part. Vibration 
is sometimes useful in cases of nerve lesion caused by a 
wound. 

2. Paralysis in ite Various Forms.—The cases which are 
eited are both varied and remarkable. They may be divided 
mainly into three headings, namely :— 


(a) Cerebral. 

(b) Spinal. 

(c) Peripheral. 

(a) Cerebral injuries are not very common, thanks to the 
latest headgear worn in the trenches, but cases of hemiplegia 
do occur as the direct result of a head wound which has 
pierced the skull. 

The usual treatment for these cases is ‘‘ make-and-break " 
galvanisation applied on the affected limbs. Good results are 
invariably found by the local or bi-polar method, rather than 
by direct application to the brain, or uni-polar method, which 
is ‘trying to the patient. The safest and best plan, in the 
author’s experience, is to’ find out the particular group ot 
nerves which are affected, and apply the anode or positive 
pole to the plexus, previously ascertained. A good method is 
to damp thoroughly eight thicknesses of plain lint and apply 
the electrode through this. A bandage 1s quite sufficient to 
keep the pad and electrode in position. Make the cathode 


' the labile pole, and apply through a small circular elec 


trode, for preference, to the various motor pointe. The motor 
points are the points of entrance of a nerve which governs 
a muscle, and their: positions are more or less definite. The 
following diagram ‘(fig. 2) gives an idea of the motor pointe 
of the arm. heed 

It is important to locate these points in the treatment of 
hemiplegia in order to give the full amount of stimulation 
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Fic. 2.—Motor FOINTS OF THE ARM. 


to the nerves which are injured. For ordinary purposes an 
alternation of about 30 seconds applied in this way will give 
very beneficial results. ; 

Cases occasionally occur of men affected with cerebral dis 
turbance, or partially hysterical condition, caused other than 
by wounds; shell-shock and over-strained condition of the 
nerves often gives rise to cerebral trouble, the result being a 
lack of co-ordination between the nerve centres and the 
muscles, f , 

This is more frequent in young soldiers between the ages 
of 17 and 21. The following is the case of a boy of 18, m 
the 22nd Battalion, A.LF., who had a bullet wound through 
the forearm, which showed every symptom of ‘* drop wnt. 
It had been splinted, and he had become convinced that be 
could not move bis wrist. Tests for reaction of degeneration 
showed that the nerves were really in perfect condition, 
which pointed to a lack of co-ordination with the brain. The 
author applied faradisation as a nerve stimulant, and also 
to demonstrate the excitability to the patient, and by induc- 
ing mental control perfect use of the hand was restored in à 
week. The patient in question was able shortly afterwards 
to wheel a barrow filled with coal. _ 

(b) Spinal paralysis, or paraplegia, is chiefly caused in the 
present war by shell-shock, but may also in some instances 
be due to a wound. The paralysis always appears below the 


seat of injury or lesion, These cases are often more obstinate 


than cerebral injuries from the electro-therapeutic standpoint. 
Their treatment is practically the same as in cerebral 1m- 
juries, and is usually somewhat prolonged, according to the 
extent of the injury, but experience shows that electricity 1s 
the best treatment for the ultimate cure of paraplegia. 

(c) Peripheral paralysis is the most common form dealt 
with in connection with wounds. Injuries take place in all 
parts of the body by gun-shot wounds, which in about i) 
per cent. of cases cause some injury to the course of a nerve, 
resulting in loss of power or sensation. 

Often in cases of peripheral paralysis neuritis of the nerve 
is set up, causing much pain to the patient. Great relief has 
been obtained by the bi-polar application of the constant gal- 
vanic current for 15 minutes. In passing, it is necessary to 
mention that in all cases of pain caused by wounds galvanisa- 
tion has remarkably sedative effects. 
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A wound through the upper arm in many cases injures the 
ausculo-spiral nerve, the well-known result of which is 
‘wrist drop.” The nerve in some cases is completely severed, 
and, of course, it is useless to give electrical treatment until 
an operation to join the severed ends has been performed. 
But in many cases the nerve is still intact, though badly 
injured, and it is in these cases that electricity is of the 
utmost value in restoring the life of that nerve. 

The faradic, which is the induced, interrupted current, has 
-been found by the author to have very beneficial results in 
certain cases. Care has to be taken that reaction of degenera- 
tion 18 not present in the nerve, as permanent harm may be 
lone by the unscientific use of faradisation. 

Good results have been produced by the application of slow 
faradisation and ‘‘ make-and-break"’ galvanisation on alter- 
nate days. A definite instance of the success of this treat- 
ment came under the author's personal treatment at the 
beginning of October last. The patient in question was a 
sergeant in the 60th Battalion, Australian Infantry, and a 
native of Geelong, Victoria. His wound was received on 
July 19th, 1916, and the bullet passed through the back of 
the knee, as illustrated in fig. 3. 


Fia. 6. 


Evidently serious injury had taken place to the deep pero- 
weal nerve, causing ‘drop foot,” and it was thought in the 
Birminghain Hospital that the nerve was completely severed. 

As stated, he came under treatment at Weymouth at the 
heginning of October. In less than one month of the treat- 
anent just detailed, used in the bi-polar method, slight move- 
ment of the foot was observed. Within two months the 
patient could walk, practically without a limp, with support 
only from a plaster of paris mould on the foot, and could 
take several steps without support of any kind. He sailed 
dor Australia about December 12th; consequently, he was 
only under treatment at Weymouth for a little over two 
months. 

3. Iontsation — Destruction of Organic Matter — Septic 
Wounds.—The process of ionisation is the science of intro- 
ducing into the human system by electrolysis the ions or 
atoms of certain medicines, chosen for their curative or 
stimulative effect. It is of the greatest importance in con- 
nection with wounds, and there is still a field for much 
development in this particular branch of the science. 
= Very frequently cases are sent for treatment with wounds 
m a very bad condition. A piece of cloth, a poisoned piece 
of shell, or other matter completely foreign to the system, 
may be the direct cause of the trouble. Inflammation is set 
up, which may or may not spread to other parts, and large 
deposits of foreign matter form in the region of the wound. 

The ionic medication of sodium chloride has bean found 
to give excellent results. The following method has been 
used very successfully in the author’s practice, that is, by 
applying eight thicknesses of plain lint, soaked with a 
saturated solution of sodium chloride, and afterwards squeezed, 
to the actual wound. The anode, or positive pole, is applied 
directly into the open wound by a suitable electrode, prefer- 
ably small. The electrode should be firmly bound to the lint 
with a dry bandage. The cathode, or indifferent pole, may 
be applied similarly at a convenient: point, and the galvanic 
current introduced for 15 to 20 minutes. The strength of the 


current may vary between three and 20 milliamperes, accord- ` 


ing to the convenience of the patient. The results of this 
method of treatment are both rapid and almost painless. It 
may easily be said to have superseded the clumsy and dis- 
comforting methods of fomentations, which increase the 
sensitiveness of the surrounding tissues. On the other hand. 
the galvanic current allays the pain at the same time that it 
helps to destroy organic matter. . 
, Since August last the author has given the ionic medica- 
tion of sodium chloride to upwards of 50 patients, who had 
saffered in different ways with septic wounds, and. without 
exception, they have yielded to the above treatment in less 
than two weeks from the commencement. The length of 
tame in healing these wounds varies according to the area 
affected by the poisoning. 

Not infrequently pieces of cloth, also bone, are brought to 
the surface by ionisation. mo 

The author has made certain definite discoveries in the 
treatment of the trophic ulcers, which often arise from 
trench feet.” These ulcers show great obstinacy to the 
ordinary modes of treatment, but vield slowly and definitely 
to the ionisation of zine sulphate. The solution is best intro- 


duced at the negative pole, and the same process may be 
followed as in the ionisation of septic wounds, with the differ- 
ence of polarity only. 

It is advisable, after the ulcer has healed, to continue the 
treatment for some time to assist the nutrition of the sur- 
rouno Img tissues, and so prevent the ulcer recurring else- 
waoaere. e 

The ionic medication of sodium salicylate in cases of joint 
rheumatism has been found of some benefit. 

4. Faradisation on Relazed Muascles.—It invariably happens 
that when a limb has lost its functional activity, muscular 
weakness and relaxation occurs in a more or less acute form. 
In such cases faradisation has been found distinctly beneficial 
in toning the muscle fibres by contraction. 
` Wounds frequently cause a spastic condition of a certain 
group of muscles, such as the flexors of the leg, the extensors 
being correspondingly stretched; faradisation is an extreinely 
useful adjunct to the massage treatment for troubles of this 
kind in inducing a counter-contraction of the stretched 
muscles against the spastic muscles. A similar effect is pro- 
duced in cases of sprains and dislocations, which, incidentally, 
are fairly numerous in convalescent camps, and it is probable 
that the toning effect of the faradic current extends to the 
ligaments as well as to the surrounding muscles. i 

5. Sciatica, Treatment of.—Galvanisation has long been 
acknowledged as a powerful agent in cifecting a cure of 
sciatica. The form of sciatica which soldiers contract on 
active service, through exposure, is similar in many respects 
to that from which civilians suffer. But in addition to the 
ordinary form of swelling and contraction in the nerve, 
caused by cold and damp, peripheral neuritis of the sciatic 
nerve occasionally establishes itself as the direct result of 
a wound in the buttock. 

Cases are not uncommon in which a bullet has actually 
been resting on the nerve, and has set up the ordinary symp- 
toms of sciatica, together with partial paralysis. The author 
has found the ionic medication of sodium salicylate, applied 
at the negative pole, to be of distinet benefit in treating these 
cases. The bullet itself is, no doubt, influenced by the elec- 
tric current and attracted towards the surface of the skin; 
the stimulating and soothing effect of this treatment is most 
marked. The length of time taken to restore the tone of a 
nerve in this way varies according to the extent of the injury 
sustained, but in all cases the pain is quickly reduced. 

One notable effect of sciatica is a complete loss of sensation 
in certain parts of the leg, usually on the front and outer 
side of the tibia and fibula bones, and the dorsal side of the 
foot. Massage and faradisation has been found the most 
efficient treatment for this loss of sensation. Radiant heat 
proves equally useful, however, in certain cases where the 
stimulation of the skin is required. 

Skilful massage alone will produce reasonably good results, 
but in all cases of sciatica, probably more than half the time 
may be saved by adopting electric stimulation, together with 
manipulations which give tone and increased circulation to 
the surrounding muscles. Neither treatment is complete in 
itself, but if both are skilfully applied, success is practically 
assured. 

6. Rheumatism, Treatment of—Muscular rheumatism and 
rhenmatoid arthritis are the most prevalent forms of this 
complaint which arise with troops on active service. Many 
men have hereditary tendencies to rheumatism, which is 
aggravated by the exposure under active-service conditions. 
and it is by no means rasy to effect a lasting cure bv massage, 
electro-therapeutics, or hydropathy in this class of patient. 
A number of cases respond readily to persistent treatment, 
but one difficulty, from the operator’s standpoint, is that the 
patients themselves do not take sufficient care of their health 
whilst under treatment. In addition, there is some danger 
of reaction resulting from treatment, but, despite the possi- 
bilities of these counter-actions taking place, many lasting 
cures have been achieved. 

In muscular rheumatism, massage is equally as important 
as electricity. Radiant electric heat, followed by massage, 
may be said to be the ideal treatment in these cases. Relief 
is certain at all times, and a large percentage of definite 
cures can be effected. 

Chronic rheumatism in the joints is best treated by the 
ionic medication of sodium salicylate, 2 per cent. solution, 
applied through the affected joint, followed by massage, and 
being supplemented occasionally by radiant heat. The results 
are usually slow, and at times rather dishearteniny. 

T. Synovitis, Treatment of —This disease is fairly common 
among soldiers on active service, the burs# at the knee 
and elbow being mainly affected. A wound is frequently 
the cause of synovial trouble. and im all cases of wounds in- 
volving a joint, a certain amount of laceration of the mem- 
brane invariably happens. 

The value of radiant electric heat in these cases has been pre- 
viously mentioned, and the more common forin of synovitis, 
which many athletes develop, yields, in a very short time, 
to the same treatment. 

Conclusion.—So far, the author has not referred to the 
applications of sinusoidal current. but a brief reference here 
mav not be out of place. The rise and fall of the sinusoidal 
current, being less marked than that of faradism, makes this 
current more suitable for the testing of reactions of degenera- 
tion, and for stimulation. Whereas strong faradism produces 
a state of tetanus in the muséclés, itis quite absent in the 
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application of the sinusoidal current. The therapeutic effects 
of the faradic and sinusoidal currents are almost identical. 

The use of the sinusoidal current is not general in military 
convalescent camps, for two reasons, namely: (a) Because 
the alternating current necessary is not often available, and 
(b) because the sinusoidal plant is considerably more expen- 
sive than the faradic. 

The scope of this paper has been confined to the author’s 
personal observation and experience in the science of electro- 
therapeutics. Great progress has been made in this branch 
of hospital work since the beginning of the war, and there 
still remains a large field for research and experimental work 
in the treatment of diseases and wounds. 


AN A.C. BRIDGE METHOD OF COMPARING 
INDUCTANCES. 


—— 


By T. PARNELL. M.A. 


(Abstract of paper read hefore the PHYSICAL SOCIETY.) 


THE simple Maxwell inductance -bridve cannot be used con- 
veniently for the comparison of fixed inductances on account of 
the tedious double balance necessary. though by reason of its 
simplicity and symmetry the bridge has much to recommend it. 
By making use of a current detector whose detlections depend on 
the component of the current in quadrature with the E.M.F. applied 
to the bridge, it is possible to make the condition for no detiection 
depend either chiefly on the inductances or chiefly on the resistances. 

The arrangement of the bridge is shown in fig. 1. In series 
with the bridge is placed either a non-inductive resistance, R. or 
a condenser, K. If &. 7, and « are all large compared with p. y. 9, 
Pw and Qw. it will be shown that. with R in circuit, the balance 
depends chiefly on the inductances P and Q. and that with K in 
circuit the balance depends chietly on the resistances. 

With R in circuit. x is adjusted for no deflection: this gives an 
approximate balance for the inductances. Then. with K in circuit. 
q is adjusted for no defection ; this gives an approximate balance 
for the resistances. The process is repeated. and after a few 
balances values of «and y are obtained that vive a balance with 
either R or K in circuit. in which case the bridge is completely 
balanced. and Pilg = ply = rfs. 

The first few balances need only be made roughly. and the whole 
process can be carried out very quickly: when the apparatus is 
adjusted. an unknown inductance can be balanced against a standard 
to one part in a few thousand in a few minutes. 

As detector a sensitive moving-coil valvanometer and rotating 
commutator may be used. In this case the commutator is mounted 
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on the axle of the small alternator or rotary converter that sup- 
plies the bridge current, and the brushes of the commutator are 
adjusted till no deflection is produced. when the E.M.F. used on the 
bridge is applied through the commutator to a high non-inductive 
resistance in series with the shunted ga..,anometer, thus showing 
that the commutator is in quadrature with the E.M.F. When the 
commutator is thus adjusted the deflection of the galvanometer is 
approximately proportional to the component of the current in 
quadrature with the E.M.F. applied to the bridge. 

A more convenient detector is the Sumpner reflecting electro- 
dynamometer, manufactured by Paul. The suspended coil moves 
in the field of a laminated iron electromagnet excited by a field 
winding with a large number of turns: the resistance of this field 
winding is small compared with its reactance, and therefore the 
total flux through the field coils is approximately in quadrature 
with the applied k.M.F. The flux density is sensibly constant 
throughout the air-yap and proportional to the total flux ; when. 
therefore. the moving coil is connected across the bridge, and an 
E.M.F. in phase with the E.M.r. used for the bridge is applied to the 
field coils. the mean torque on the moving coil is approximately 
proportional to the component of the current in quadrature with 
the bridge E.M.F. 

If the mutual inductances between the various conductors and 
also their capacities and the inductances of R. z, and « are negligible. 
the final balance is independent of wave-form and frequency. The 
preliminary balances depend on wave-form and frequency. An 
approximate knowledve only of the conditions for these preli- 
minary balances is required. 

Measurements of a number of coils with various values of the 
voltage and of R. K. and r wave results consistent within l in 1.000, 
Owing to the presence of R or K. it is necessary to use fairly high 
voltages in order to keep up the sensitiveness. 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P, TuHosrsox & Co.. 
Electrical Patent Agents, 285, High Holborn, London, W.C.. and at 
Liverpool! and Bradford. 


7.651. “ Automatic electrical control for trains." G. D. Ry Moss. Mav 
29th. 


7.656. ‘Telephone transmitters." B. A. PuoKinetos, May 29h. 
7.659. “ Electric generator and dynamo.” O. J. Retry. May 29th. 
7.076, “ Magazine telegraph transmitters." L. M. Ports. May 29th. 


7,679. High-speed electric locomotives.” Britis) THomson-Hovstow Co. 
F. W. Carter, May 29th. 
o 7,680. "“ Transmitting valves for wireless telegraphy." F. P. Driver asp 
Osram-Rosertson Laļme Works. May 29th. 


7,681. Transmitting valves for wireless telegraphy.” C. H. Harvey AND 
OskaM-ROBERTSON Lime Works. Mav 29th. 

7.682. Transmitting valves for wireless telegraphy. O. Derote AND 
OskaM-Rosrktsos Lame Works. May 29th. 

7.683. Electric plug couplings." W. R. Cresests & W. T. Hesier’s 
TecearRapH Works Co., Lip. May 29th. s 

T684. “ Electric secondary or storage batteries.” O. Orbonis. May 2hr 

7.702. © Electric generators.” Soe. pe Paris et pU Ritowe. May Mi. 
(Frances, Mav 26th, 1916.) 

7.710. “ Eleetrically-operated contact-breaker for battery ignition system 
magnetos, &e.” W. H. Nix. May 30th. 

7.712. “ Overwinding switch for electric cranes, &¢.7° S. H. Heywoon aso 
S. H. Heywoop & Co. May 30th. : 

771k. “ Reetifving interrupters for N-ray purpos s.“ A. E. Drw. Mas 
30th. 

7,730. “Voltage regulators.“ Berus Tuossos-Hors{sios Co., enera 
Electrice Co., U.S.A.) i May sh. 

Tyra. “Arc lamp for medical and surgical purposes." E. E. GkEVIMIE. 
Mas 30th, 

7.739. ©" Mapneto-ignition apparatus for internal-combustion engines." AKI 
Ges. Brows, Boveri er Cre, May 30th. (Germany, Mo Aik, 1910.) 
9.  Magnetos.’ H. Gemrov. May 30th. aFrance, Januare orth, 


wel. “© Generating.“ S. J. Wurey. May 8ist. 


T814. So Process of obtaining nitrogen from air.’ EI EKIRIZIIVI> SER! 
Loxzy. May 3ls. Switzerland, June 17th, De. 


7.820. 8 Miners’ safety lamps.” R. Lampotrse. May 31st. 


T821. “ Generation of mechanical power by diferent currents. BD 
SccHosrawek, Meon Bit. 
TRS. Electric fuse box.” AL L. Hosios. May 32st. Donmak. Juls 


2Zist, 1916. 
7.836. Sparking plugs L. Beatzor & M. Brows. May dist. 
TRIB. Danamo-electric machines.” Stusmrsmicr ann J. L. Motors, LtD.. 
ann H. K. Wittrkttors., Mas “lst 


T847. °° Sparking plugs tor internal-combustion engines.” W. O. Kessixc- 
TON. May lst. 


7.875. “ Commutator brush assembly for internal-combustion engines.” F. 
Vatarst. June Ist. 


7.882, © Electric insulating materials.” A. R. MELLER. June Ist. 

7.900. * Telegraph, &c., poles.” W. G. Yone. June Ist. 

7,925. ‘Electric arc lamps, including flame ares. S. E. R. Betcrort. 
June 2nd. 

7,934. “ Hanging-straps for electric cars, &e. O M. Yastasakt June 3ed. 

7.943.“ Wircless signalling systems.” Bernis “THomsox-Hovstox Co. 
aND GenekiL Exvectkic Co. June 2nd. 

7,953. “ Electrical measuring instruments.” G. A. CnertHiw. June nd. 

7.957. ‘Electric spark-vap protective devices." G. Gurs. June Zed. 
(Switzerland, Juos 26th, MG.) 


PUBLISHED SPECIFICATIONS. 


1916. 


Thy numbers ip parentheses are those under which the specifications will be 
printed and abridged. and all subsequent proceedings will be taken. 

4.938. Evecrric Time Switcires. A. M. Coates, April sth, 1916. (106,108. 

5.091. ELECTRIC MAKE-AND-BRFAK Devices. E. C. R. Marks (Americar 
Model & Instrumert Co. April 6th, 1916. (06,111) 

5.884. ELECTRICALLY-OPERANED TEMPERATURE ALAkMS. J. P. M. A. Mruyven. 
Apri! 25th, 1916. (106,117,) l 

6.467, D\NAMO-ELECTRIC MACHINES. J. W. Howard, Mas Sth, 1916. 
(106.119). 

T244. Evecreaic Forxace Evectropes, V. Stobie & S. Davenport, May 
22nd, 1916. (106,152. 

9.804. Haxn ok Portasle Ecvectric Lame. Hi S. Gulsin. July th. 
1916. (106,025.) l 

10.228. Process oF  ẸLECTRO-PLAVTING Nox-cONDUCTING SUBSTANCES WAH 
Correk. U. Unno. July 20th, 1916. (106.184.) 

10,328. CONTACI Sckiw OF THE ARMATURE OF Fiero TrLerione [ypt CHON 
Coms. H. C, Back. July 22nd, 1916. (106,029.) 

10.919, MaGNeto-erecriac Macuixes. F. R. Simms. August 2nd. 1916. 
(106.195.) 

11.968. Excterreic Grow LAMPS AND IHE LIKE. C. O, Bastian. January 
sth, 1916. (Divided application on 1,271/16.)  (106,036.) 

13,482. MuctirLe Fuse Precs. Six-In-One-Fuse Co. Januars I8, 1916. 
(103.409.) 

13,593. Eveerrte Resistance Feurxaces, J. C. Landtmeters. September 
25th, 1916. (106,044.) 

13,816. Systems oF Erretric Distemeiios, British Westinghouse Electric 
and Manufacturing Co. October 7th, 1915. 101.711.) 

15.429. Means Fok Exrrpnisg asn Saprcuarpinc Rawat Treure. H.A 
Thompson. October 30th, 1916. (106,051.) 

16,359, Costacrs TOR ELECIRIC SWITCHES, AND OTHER Errereica AWPARMUS, 
AND THE MODE OF AND MFANS FOR MOUNTING OR SUPPORTING sinc. A. Craw- 
ford & W. Preston. May 15th, 191u. (Cognitte application, 15,033 "16. 
1106.054.) 

18.649. ELECTRO-MECHANICAL MARKE-AND-RREAR Movestest For Ebmakie CP- 
cums. F. de Cannart d'Hamale. December 30th, 1916. (105.0. 
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World contains an interesting reference to a topic which has 
frequently figured in our own pages in connection with 
electric cooking development on this side—viz., the stand- 
ardisation of apparatus. 

Our American friends have been spurred on, exactly as 
the ELecTRICAL REVIEW was, seriously to consider this 
matter on account of the comparative costliness of the 
apparatus, which is one of the greatest impediments to its 
introduction. 

In their case, however, abnormal cost is attributed to the 
war, while we have all along suffered from the effects of 
lack of organisation and co-operation in manufacturing and 
selling. We urged that “ what is required on the part of 
the central-station authorities and manufacturers is some 
agreement fixing standard Jines of development and stan- 
dard dimensions and ratings, and aiming at some degrec 
of interchangeability of parts”; and later we pointed 
out that the most acceptable general type of apparatus has 
already been scttled for us by our gas friends, and that a 
majority of the makers of electrical cooking apparatus 
agreed to this in principle, so that “ the problem is narrowed 
down practically to an agreement on one or two standard 
sized cookers, and the construction of electric heating devices 
within certain limiting dimensions, and having standard 
methods of attachment” ; we also urged the discarding of 
special features which experience with gas cookers has 
shown to be quite unnecessary, and which consumers are 
unwilling to pay for. 

Let us see how the N.E.L.A. Sub-Committee on Electric 
Range Standardisation proposes to deal with the problem in 
the States. First of all, it is felt that the public need can be 
met with fewer models, and manufacturers are urged to 
sacrifice the commercial feature of individuality in favour 
of better workmanship and lower cost, two fundamental 
types being suggested, with standardised over-all dimen- 
sions and a height of 33 in. for cooking surfaces. 

The Sub-Committee recommends an agreement on mini- 
mum standards in quality, thickness of insulation, and in 
gauges and kinds of sheet steel ; that ovens should be in 
three sizes, the smallest being 18 in. x 12 in. x 12 in. 
(which is the standard for small American gas stoves), and 
the largest 18 in. x 18 in. x 14 in.; that heaters for 
broilers should measure approximately 12 in. x 12 in. with 


about 1,800 watts loading ; that the built-in terminal box 


be discarded, as non-essential and costly, in favour of wires 
to which the wireman can connect up; that heaters be 
separately fused, and the fuseboard accessibly located ; that 
pilot lights be dispensed with as non-essential ; and that 
switch design and operation be standardised. 

With a view to saving expense, it is considered that 
separate heaters for hot cupboards can be avoided by 
placing the latter next to the ovens. Standard crates and 
names of parts are proposed, and size, wattage, and 
renewals of heaters are discussed in this report, which, 
it will be noted, takes a very similar standpoint to that 
taken by ourselves. 

Another factor which hinders the development of public 
opinion in the States in favour of the electric cooker is 
described as the lack of “ the humanising of it.” 

Our readers will no doubt be able to trace the intended 
analogy, for it is obvious that complete success will not 
result until electric cooking is regarded as an essential 
and familiar feature of the home; to the instinctive 
requirement of cooking service, so successfully fostered by 
the gas industry in this country, must be added a prefer- 
ence Yor electric cooking service, which [must be made 
available on similarly easy terms. | 
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In several important centres there 


The Problem is a growing demand that the posi- 


of the tion of the proprietor of a one-man 
“One-Man” business should be more sympa- 
Business. = thetically considered. The Military 


Service Acts contain provision for 
exemption in cases of proved serious hardship 
owing to exceptional obligations. Many a man 
has given up his position—trade or professional— 
and has no prospect of resuming his former place 
when he returns, and he has in addition left a family 
who must live in very reduced circumstances and 
pay 100 per cent. above the normal for everything, 
so that his small savings, if any exist, must soon 
be gone. But this is not serious hardship according 


to the Acts. It is serious hardship, how- 
ever, undoubtedly, and there is a good deal 
of it about. The Civil Liabilities provision 


was designed to afford some measure of relief 
in such cases, but even then the case of hardship 
remains, though it becomes a little less ‘‘ excep- 
tional,” we suppose. What should be the position 
of the man of fighting age and fitness who has put 
his entire capital into a business which cannot be 
continued without him? If the business must be 
sold at a great immediate sacrifice; or if it must be 
closed because nobody is available to buy it— 
are these “‘ exceptional ’’ hardship cases? Incomes 
of thousands a year have to give place to mere Army 
pay and Civil Liabilities provision; stock, fixtures, 
and furniture have to be realised at a forced sale 
and goodwill sacrificed—are these things sufficient 
to constitute exceptional hardship? We recog- 
nise that shopkeepers in a small way are finding 
relatives—sometimes their wives—friends, solici- 
tors, and others, who can “carry on” on their 
behalf; but how about the owner of a business which 
has been built up by reason of technical knowledge 
and training, and for the continuation of which 
similar knowledge and training are essential, but 
cannot be secured because there are no substitutes 
available? Would such not be a case of an excep- 
tional character? The business must be entirely 
sacrificed, and the capital lost, unless we can con- 
ceive of the shutters being put up only temporarily 
pending the resumption of operations under pre- 
cisely similar conditions, and with the same clien- 
téle, when the military owner returns. If such con- 
ditions cannot be conceived of, is this a case of 
exceptional hardship? Everybody will agree that 
the mere possession of capital should be no excuse 
from military service if a man possesses fighting fit- 


ness and years; under some conditions the present — 


socialistic atmosphere would suggest that a man of 
“ means,” even after forced realisation, -was better 
able to afford to go than many a poor professional 
man. Yet it is becoming a matter of national im- 
portance which cannot be ignored if we are to pre- 
vent too great ‘a disorganisation of industry and 
trade; and the Civil Liabilities provision should be 
increased to meet hard cases. Owners of one-man 
businesses reasonably complain that there are stil] 
large numbers of single and married men under 30 
_ years of age fit for general service, and with no capi- 

tal or business liabilities, who are sheltering in 
munitions works and controlled establishments— 
men who have changed their occupation since 
August 15th, 1915. 

The ‘‘ one-man ” business-man is prepared to go 
when the country’s need demands it, at whatever 
sacrifice, but he feels that such as the foregoing, 
who are making a good thing out of the change of 
occupation, and are not ‘‘skilled’’ to such an ex- 
tent that they cannot be replaced, ought to be 
called upon first. We believe that the Government 
is working towards this end at present. The ques- 


tion at the moment is whether it is doing so well: 


that it can afford to defer imposing heavy sacri- 
fices upon genuinely “one-man ” businesses. By 
some 1t is requested that these be placed in a “ re- 


served occupation ” class. One thing that might be 
conceded without much discussion, we should 
think, is the granting to appellants of this kind (in 
the event of leave to appeal to the Central Tribunal 
being refused by the County Tribunal) permission 
to appeal to the Central Tribunal itself for such 
leave. There is a feeling that this would provide 
for the exercise of greater discrimination as to what 
is a case of real ‘‘ exceptional ” hardship, and would 
be the means of modifying the existing grievance. 

The number of one-man businesses, if we include 
every little shopkeeper, is too large for the matter 
to be settled off-hand either way, and, as we sav. 
the mere possession of capital, however invested. 
and of a good income, can be no protection in these 
days of hardship and sacrifice. What is exceptional 
hardship must be settled carefully according to. 
the merits of the case and the needs of the Forces, 
remembering always the fit men who still shelter 
under convenient umbrellas, and remembering, too, 
that the closing of one business brings profit to a 
rival, or sometimes a very favourable opportunity 
for a new-comer who is not British, or even Allied. 


ACCORDING to information which 


Sale Prices in has recently been published in Ger- 


the German many concerning the electrical engi- 
Electrical neering industry in that country, 
Industry. © the 11 leading firms are working 


together for the purpose of fixing 
prices on common account. At the present time 
the conditions in the market for castings, sheets, 
insulating materials, &c., are such that almost all 
the firms who supply these state that they are un- 
able to accept orders at definite prices. In so far as 
deliveries can be effected, the contractors stipulate 
that payment must be made at the quotations which 
are in operation at the time of delivery, and elec- 
trical manufacturers have been compelled to follow 
this example and refuse to accept fixed prices for 
most of their products, as the raw materials are 
constantly Msing during the execution of the orders. 
whilst increasing wages and other expenses tend to 
Operate in the same direction. 

The electrical firms under these circumstances 
quote prices which take into consideration the 
quotations for raw materials which prevail on the 
receipt of the order, but they require payment on 
completion at prices which correspond with the 
alterations which may have occurred in the 
meantime. In order, however, to inform cus- 
tomers of the situation of prices within a certain 
period,.the 11 firms have undertaken to issue 
circulars to the former in the future. In 
these circulars the situation of prices at anv 
time will be expressed by war price increases on 
certain basis prices; and basis prices for manufac- 
tures made according to the practice followed in 
peace times (with copper, brass. bronze, &c.) are 
considered to be the prices which prevailed before 
the war, and for machinery and other manufactures 
with substitute metals (iron, zinc, aluminium, &c.). 
also the basis prices are those which ruled for mate- 
rials and wages before the war. By way of explana- 
tion, it is mentioned that the firms concerned fixed 
for June this year, and for manufactures for which 
definite prices could not be quoted, four war price 
increases, which vary according as the orders are 
executed on peace practice or war practice methods. 
Three of these relate to peace practice (with copper. 
brass, bronze, &c.). The first is for direct war 
orders, the second is for indirect war orders for 
which materials are released by the Government for 
each individual order, and the third is for orders for 
peace purposes, whilst the fourth applies to war 
method of execution with substitute metals.. We 
publish in our ‘‘ Business Notice ” pages to-day 2 
table showing the percentage increase on the basis 
prices as compared with the pre-war period. 
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THE MEETING OF THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION, 1917.—1. 


ONCE more it falls to us to record a meeting of the 
I.M.E.A. under circumstances which vary little, 
except in the matter of rendezvous, which has per- 
force been altered to the ‘‘Civils,’’ from those of the 
last two annual meetings, being overshadowed 
by the great European conflict which has now lasted 
nearly three years. As was the case last year, the 
proceedings were timed to occupy a day and a half, 
yesterday being given up to,the presidential address 
by Mr. F. M. Long, and papers by Mr. J. H. Bow- 
den on ‘Individual Interest in Municipal Enter- 
prise,’ and by Mr. J. A. Robertson on “ Fuel 
Economy,’’ while this morning the annual business 
meeting of the Association is to be held, when the 
work of the Council during the year will come under 
discussion, and new officers will be elected. 

Mr. Long’s address bears the stamp of brevity, 
with which few will quarrel; it is a plain recital of 
the principal events of the year directly affecting 
ntunicipal supply authorities; even the pet theme of 
“fuel economy” receives no direct reference, 
though this is amply atoned for by Mr. Robert- 
son’s able paper on the subject. The President 
recognises that the first steps towards the larger 
development of the use of electricity in the service 
of this country have been taken, as evidence of 
which he cites the linking-up schemes and the Board 


of Trade Committee on Electricity Supply; he fur- ` 


ther indicates certain important industrial develop- 
ments which are taking place, in which the electric 


furnace plays an essential part, such as the produc- | 


tion of steel, at Sheffield, Birmingham, Bradford, 
Glasgow, &c., of nitric acid from the air by the 
Kilburn Scott process, and carbide, in Lancashire, 
of phosphorus, and arcorundum—an abrasive mate- 
rial similar to carborundum—in the Midlands, and 
other instances could be quoted. 

In the Sheffield area, 27 electric steel furnaces, 
of 27,350 KW. capacity, have been connected up 
since 1914, and 14 others await connection, Shef- 
field’s annual output of electric steel being approxi- 
mately at the rate of 100,000 tons at the present time. 

The production of nitric acid and carbide, referred 
to above, is estimated to involve the use of 25,000 
KW. ultimately, while over 8,000 KW. is prospectively 
required in connection ‘with the manufacture of 
phosphorus. 

These may be only indications of a greater deve- 
lopment, but.one may foresee that future progress 
along such lines will revolutionise electricity supply 
in certain areas, at least. While developments of 
the kind indicated above will necessarily be 
confined to specific centres of industry, Mr. 
Long touches on another subject familiar to our 
readers, which, though offering less spectacular 
results, opens up a wider field of usefulness to the 
electrical industry, viz., the supply of electricity in 
agricultural areas. No one needs to be reminded 
of the importance of agriculture to the nation at 
the present time, or of its deplorable condition in 
the past, though we are afraid that many electrical 
engineers do not realise that the obligation rests on 
them to lift British farming methods to the higher 
plane required in the future, because other than elec- 
tricity, there is no single agent which can achieve so 
much towards this result. Mr. Long refers to the 


varied uses of electricity in this connection, and to’ 


the further more difficult question of supplying large 
areas, and concludes with a suggestion that each 
undertaking should investigate the problem and pre- 
pare a scheme which could be put into effect after 
the war is over. Although he discounts the possi- 
bility of erecting special plant to supply such areas, 
nevertheless the. practicability of farmers ‘co-operat- 


ing to meet their own requirements js proved by 
continental experience. 

The address refers to the preliminary step taken 
by the Board of Trade in appointing a committee 
to inquire into the question of electrical] trade after 
the war, which, it may be surmised, led to the 
appointment of the further Committee on Electricity 
Supply, the terms of reference of which are wel- 
comed as evidence of a new attitude of the Board 
towards the supply industry. Mr. Long urges the 
fundamental necessity of reorganisation of the Gov- 
ernment control of the industry, together with the 
granting of additional powers, a view which was 
concurred in by the Council of the Institution of 
Electrical Engineers in the second of its recom- 
mendations to the Trades Committee, and the Coun- 
cil of the I.M.E.A. has since made specific recom- 
mendations on this subject, it being felt that one 
Government department or board shouid be specially 
appointed to deal with all matters affecting the con- 
trol of municipal undertakings. 

The Supply of Electricity Bill, in which additionat 
powers in the matter of wayleaves. lines above 
ground, joint working and methods of charging are 
sought by the I.M.E.A., in conjunction with the 
Association of Electric Power Companies, is re- 
ferred to, attention being directed more particularly 
to the joint working of undertakings, and the ques- 
tion of methods of charging, which, in order 
to avoid legal disputes as to their validity, it 
is proposed shall be approved by the Board of 
Trade, though in the event of a special board being 
created, it is suggested that the latter would be better 
situated to deal with such legislation as is proposed. 

Turning to Mr. Bowden’s paper on “ Indi- 
vidual Interest in. Municipal Enterprise,” this 
will appeal to everyone connected with muni- 
cipal electricity supply work, and to very 
many who are not within that charmed circle. 
It preaches the doctrine of co-partnership, advo- 
cating the necessity of riveting the interest of 
the individual on the business by enabling him to 
participate in its prosperity, the author remarking 
that “ hitherto individual interest has been centred 
on outside advancement.” He further indicates the 
results, present and prospective, of the profit-sharing 
scheme adopted in connection with the Poplar elec- 
tricity undertaking, which as many readers prob- 
ably know, has come through the financially difficult 
war period with flying colours. There are few who 
will disagree with the principle enunciated by Mr. 
Bowden, though there are many who will do noth- 
ing, because they do not appreciate that there is 
such a thing as “efficiency `“ in labour, whether 
mental or physical. 

Mr. Robertson’s paper on “‘ Fuel Economy ” con- 
tains probably the clearest statement vet made on 
the relative merits of coal and by-product gas for 
the generation of electricity, and shows, assuming 
the correctness of his data, that for every 100 tons 
of coal consumed by direct firing, 155 tons would be 
required with producer gas-fired boilers: although 
with by-products at a high price, the latter would 
still be a profitable procedure. at pre-war prices a 
financial loss would result. He further estimates 
that not less than 30 million tons of fuel per annum: 
could be saved on factory and domestic uses alone 
by the employment of electricity for a large pro- 
portion (not the whole) of such uses. Mr. Robert- 
son naturally treats his subject from the central- 
station standpoint. but we are not quite sure that 
the economist who realises ‘“‘ the necessity for fully 
utilising our national resources to meet the econo- 
mic conditions arising out of the war’ > will not 
regard the saving at home-of 30 million tons of coal 
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per annum, simply in order that our available ex- 
port tonnage may be increased—as, for instance, 
suggested recently by Mr. Fleming, of the Invest- 
ment Trust Corporation—as merely an alternative 
method of ‘‘ squandering our most valuable national 
asset '’; nor that a good case could not be made for 
diminishing raw coal exports and increasing the 
export of the much more valuable coal products, in 
which case the problem of utilising surplus gas 
would need reconsidering. l 


ee e a 


[Tue PRESIDENTIAL ADDRESS.] . 
‘THE following is a short abstract of Mr. Lona’s presidential 
address 


_The war has already given a great stimulus to the utilisa- 
tion of electrical energy in processes which before had been 
very little developed in this country, among which the fol- 
lowing may be mentioned : 

Steel Furnaces.—Electric furnaces are now being exten- 
sively used in those districte where the manufacture of steel 
13 carried on, and I may quote from some interesting notes 
given me by Mr. Fedden, of Sheffield :— 

“Since the end of 1914, I have connected 27 steel furnaces, 
ranging in size from 260 Kw. to 3,000 Kw., making a total 
of 27,350 Kw. Fourteen others are awaiting completion and 
connection. l 

“ Showing the progress that furnace loads have made since 
the war, I estimate that by the end of next month (April) 


there will be at the rate of 85,000 tons of electric steel made . 


per annum from this department’s supply, making a total 
of approximately 100,000 tons per annum made in Sheffield. 

‘“The chief factor in electric furnace development at the 
cunmencement of the war was due to the enormous quantity 
of. steel turnings and the numerous other turnings in con- 
nection with war material. 

i majority of these turnings contain a good percentage 
of valuable alloys, and the greater portion of these would 
have been lost if the turnings had been melted in the ordi- 
mary steel furnaces. There is also a difficulty in dealing with 
hese turnings in the ordinary steel furnaces, owing to their 
lightness and diffculty in handling, which is easily overcome 
in the electric furnace.” 

Erom a steel manufacturer I get this opinion : 

The advantages of making steel by electricity are that 
you can get a: very much better control of the heat than in 
any other furnace, and that you are enabled to use turnings 


and other scrap in place of expensive hematite iron for the 
production of high-class steel.” 


steel furnaces have been’ put down in many parts of the | 


conntry, as in Birmingham, Bradford, Glasgow, &c., and 
there can be no doubt that developments will be very con- 
siderable in all steel-producing areas, absorbing very large 
quantities of power. 
_ Air Nitrates.—Another development of very great interest 
if the establishment in Manchester of a factory for the manu- 
facture of nitric acid from the air, utilising the new Kilburn 
Scott three-phase furnaces. The first plant to be erected, of 
an experimental character, will require some 1,000 KW., but if 
siccessful, it 18 expected that this may develop into a very 
large undertaking, ultimately requiring some 15,000 Kw., and 
if will be a 24-hour day load. 
Carbide Factories. —A carbide factory is being established 
at Manchester, the ultimate demand of which will be of the 
order of 10,000 KW., mainly of an off-peak character. It is 
edlimated that the consumption will run to from 50 to 60 
yen pois aa Do 
Osphorus.—A factory for the manufacture of phosphorus 
will be starting at Wolverhampton next year, daian 4,600 
will in all probability be required. 
Arcorundum.—The r oe of arcorundum has been 
tari is is an abrasive materi 
amilar to carborundum made by fusing bauxite etn 


This is an entirely new industry in this country, 


naces, and there are others that cannot be referred to at 
Bey vad these I f 

.eyond these larger uses of electric energy, it is interestin 

A a pk ee ee tle n ai parts of the 

om the manufacture of articles that were f im- 

ported from Austria or Germany. E A 

In a district in the South of England, supplied by a muni- 

l undertaking, works are proposed, or have been started, 

ar the production of substitute for aspirin, emollients, and 

ather fatty medicinal products, phosphorus compounds, coal 

tar dyes, antiseptic and disinfectant products of the formalin 

aes, plant for acetylene welding, acids, glycerine, &c., each 

these requiring from 20 to 300 Kw., and in the aggregate 
estimated to require 5} million units per annum. 

Over and above the development of industries as above, 
which for the main part concern the larger towns, there ig 
the question of the development of the use of electricity in 
agricultural areas, which i 
as well as large undertakings. 


Electricity, if given full scope, can be of enormous assist- 
ance; it is the only means by which power, lighting, heating, 
and electroculture can all be supplied. 

A supply of electricity in villages would add enormously 
to the amenities of country life, not only in improved light- 
ing, but also in rendering possible the use of the kinemato- 
graph; a sinall matter, perhaps, but not unimportant in view 
of the strong attractions offered by the towns. 

Electroculture is a matter of very great importance. It 
has shown such results in the experimental stage that there 
can be no doubt that. when it is more fully understood it will 
be a factor of enormous benefit to the country. 

The use of electricity for light railways, for canals, and for 
charging electric vehicles is also a matter which may become 
of great importance. 

To bring electric power within the reach of all possible users 
in the country involves an extensive system of overhead wires. 
This, however, must be a matter of development, the natural 
course of which would be for lines to radiate out from existing 
supply stations. It is a matter, therefore, that should appeal 
to those local authorities owning supply stations, as they, and 
they alone, can give these facilities. 

Setting aside for the moment the questions of obtaining 
powers and of wayleaves, there is the outlay to be sidered. 
This might be more than a small town could take ~responsi- 
bility for, and means would have to be found for dealing with 
it. What is wanted now is that each undertaking should 
investigate this problem, and prepare a scheme which could 
be put into effect after the war is over. It is most desirable, 
however, that there should be uniformity as regards system, 
in view of possible linking up or bulk supply later on. 

Board of Trade Committee.—It has been apparent for many 
years that the conditions under which the supply industry has 
laboured have been a great hindrance to free development, 
and efforts have been made from time to time to deal with 
some of. the difficulties. 

Many ‘committees Fave sat and reported, but with little 
practical effect. Now, however, as a result of the changed 
attitude towards industry brought about by the war, the 


Government have realised that something must be done, and 


a preliminary step in this direction was taken by the appoint- 
ment by the Board of Trade of &% Committee to Inquire into 
the question of electrical trade after the war. 


This Committee’s report has not yet been published, but 
as a result.in all probability of the recommendations contained 
in the report, the President of the Board of Trade has ap- 
pointed a further Committee (on electricity supply), the terms 
of reference to which are welcome evidence of a new attitude 
of the Board towards the electric supply industry. 


There are innumerable matters on which legislation is re- 
quired, but the fundamental necessity is the reorganisation of 
the Government control of the industry, together with the 
granting of additional powers. 

Your Council have, at the request of the Trades Committee. 
made sonre specific recommendations, which, however, it is 
not possible at the present stage to make public. 

‘It has long been felt that the control of municipal under- 
takings by three departments of the Government, the Board 
of Trade, the Local Government Board, and the Home Office, 
is not at all satisfactory, and that the powers exercised by 
these departments under the Electric Lighting Acts should 
be conferred on one department or board specially appointed. 


This board should be as free as possible from politica] in- 
fluence, and should have full powers conferred upon it. It 
should include among its members engineers of extended 
experience ‘in electricity undertakings, who should devote 
their whole time and interest to this business. Its powers 
should be such as to enable it to deal, without reference to 
any higher authority, with all matters concerning electricity 
undertakings, excluding only the owning or operating of such. 

Supply of Electricity Bill—With the further powers that 
municipal undertakings have been seeking for many years. 
we are all familiar, but there are some additional powers 
sought in the Supply of Electricity Bill which has been 
drafted by representatives of your Council, in conjunction with 
the Association of Electric Power Companies, to which refer- 
ence may be made. These are wayleaves, lines above ground, 
joint working, and methods of charging. l 

The questions of wayleaves and powers to run overhead 
lines are recognised as vital to the development and supply 
of cheap power, and though hitherto of more concern to 
power companies, they are equally important now to muni- 
cipal undertakings, in view of linking-up and the supply of 
rural districts. 

Powers for joint working of undertakings, whether muni- 
cipal or company, are desirable and necessary. The exercise 
of such powers is, however, another matter, and one fraught 
with far-reaching effects. 

The question of methods of charging is one that needs to 
be put on a more definite basis. It has been found necessary, 
in order to extend the use of electricity for all purposes, to 
differentiate between charges for supplies for light, power, 
heat, &c., as well as to devise special methods of charging, 
the validity of which can only be settled in a court of law. 
This is not satisfactory, and it is proposed that power should 
be given to the Board of Trade to approve methods of charg- 
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ing whether for energy supplied, stand-by supply, or other 
services rendered. Such methods would then have legal 
authority, and opportunities for vexatious litigation would be 
removed. 

For the present nothing further can be done, but the draft 
Bill was put before the Trades Committee, and has presum- 
ably been handed on to the new Committee. 

Should the Government create a special board or delegate 
to a special de 
already outlined, the obvious course would be for such board 
or department to take over the Bill, amending it as they 
think fit, and to promote legislation to give it effect; but 
until it is known what the Government will do, the matter 
must remain ih abeyance. | 


t 


ANTHRACITE COAL.” 


By W. H. BOOTH, F.GS. 


(Concluded from paye i647.) 
UNGRADED ANTHRACITE. 

Anthracite coal is usually graded to size in round lumps, 
nuts, beans, &c. In the United States this grading is 
carried into a larger number of sub-divisions, from round 
lumps down to so-called “ rice,” or even smaller particles. 

For use in gas producers, particularly in producers of 
small size, grading is essential for a uniform quality of 


gas. i 

Grading is also desirable when anthracite is fed to a 
furnace by a mechanical steker. Grading is, indeed, so very 
usual that many people think it is necessary in all cases, but 
this is not so. 

For the firing of steam boilers anthracite may be employed 
just as it comes from the mine, except that large lumps of 
8 or 10 in. diameter are broken into smaller lumps with a 
hammer, exactly as are lumps of bituminous coal. | 

But beyond this reduction of the large pieces anthracite 
may be, and is, fed directly upon. an ordinary grate of long 
straight bars, and, so fed, can be.burned with ordinary 
chimney draught at the rate of 7 or 8 lb. per hour per 
sq. ft. of grate surface. The bars are not destroyed at this 
rate of combustion, and the only precaution taken is to use 
a small spray of steam in the ashpit, which, as above des- 
cribed, helps to keep the bars cool by the heat absorption 
that is brought about by the disassociation of the steam at 
the grate surface, where it makes contact with the hot fuel. 

Anthracite thus fired is a self-stoking fuel ; that is to say, 
it must not be touched with a rake or stirred in any way, 
or it is very liable to be extinguished. In throwing on 
fresh coal this must be spread over the coal surface, taking 
care to fill up the slack or hollow places. Thus treated, a 
fire will burn six hours before it requires to be cleaned. 
To clean a fire, the front part is pushed back, and the ashes 
raked out from the bared portion of the grate, and the bar 
space cleared with a double-toothed pricker bar. The fire 
is then brought forward, and the back part of the grate 
similarly cleaned, after which the fire is levelled and 
re-coaled. l 

Boilers which were first set to work in 1850 at.a well- 
known distillery—the distillery of Messrs. Watney & Co., 
Ltd., London—have been fired with run of mine anthracite 
for the past 50 years, using Thames water, the boilers being 
made throughout of Lowmoor iron. 

The rate of combustion is about 7 lb. per sq. ft. per 
hour, and though this easy rate moderates the power output 
of the boilers, it certainly has conduced to an extremely 


long life of now nearly 70 years with good economy 


of fuel both in quantity and cost, for the efficiency of the 
Cornish-type boiler at moderate rates of coal consumption 
and gentle draught is proverbial. A kiln fire close by 
these same boilers was at work with the same coal with 
equally satisfactory results, and it is hardly necessary to 
say that the chimneys apparently are standing idle, for 
nothing visible comes from them. | 


This long experience ahould suffice to show everyone. 


that anthracite can be used with ease and economy just as 
it 18 mined, and in ordinary furnaces with plain, simple 
TE A EENE E A ee re 

” Memorandum specially prepared for Mr. T. T. Pascoe, of 


Swansea, to whose courtesy we are indebted for the opportunity to 
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rtment of the Board of Trade the powers- 


6,900 B.TH.U. 


`- Berthelot :— 


pa 


669 


pc 


bars. The anthracite employed at the above distillery is 
the “ Gwythien Goch,” of which an analysis is given below, 
the method of working is in all ways just that which 
is followed where bituminous coal is burned, and no greater 
difficulties are encountered, — 

So long as the form of furnace is correct, there is 
nothing to prevent the use of very much larger grate 
surfaces in modern boilers standing on a ground area no 


` larger than that occupied by a Cornish boiler with its much 


smaller grate area. Thus from an equal area of ground 
avery much larger output can be secured than is being 
secured from these fine old boilers above described. 

This, however, is a mere question of design and propor- 
tion not difficult to deal with in new installations. But in 
ordinary manufacturing industries it is far better to avoid 
the. uncomfortable hustle of the electrical generating 
station, and to provide casily-worked boilers, both for . 
reasons of fuel economy and longevity and freedom from 
costly repairs. 

For the benefit of the critical, who may say that the 
statements as to the effects of steam are too general, let 


- definite figures be taken to prove them. 


Take an ordinary case of a boiler evaporating 10 lb. of 
water per lb. of coal and turning 5 per cent. of the steam 
into the ashpit. : 

One pound of steam contains one-ninth of a pound of 
hydrogen, the calorific value of which is 62,100 = 9, or . 
This is the heat produced when 1 lb. of 
water is produced by the combustion of one-ninth of a pound 
of hydrogen, and conversely it is the heat absorbed or ren- 
dered latent when 1 lb. of steam is reduced to its elements, 
hydrogen and oxygen, when passed through red-hot carbon. 

The calorific capacity of the carbon in 1 lb. of anthracite 
is just about double this« figure, or 6,900 x 2 = 13,800 
B.TH.U. : 

Now, if 1 lb. of anthracite evaporates 10 lb. of water in 
the boiler, and 5 per cent. of- the steam is turned into the 
ashpit—that is to say, one-twentieth, or 4 lb.—the decom- 
position of this 4 lb. of steam will absorb 3,450 B.TH.U., or 
6,900 + 2—that is to say, one-fourth of the heat produced 
at the grate by 1 Ib. of coal. 7 

This is practically equivalent to reducing the temperature 
of the grate by 25 per. cent.; and further, this cooling 
effect is chiefly operative at the immediate surface, of the 
grate, and is completed on the lower layers of fuel, so that 
taking an area of. fire equal to 1 lb. of coal, the upper part 
of the area will be hotter than the lower part ich touches 


the grate bars. Obviously the temperature reduction at the 


grate bar surface will be more than 25 per cent., and the 
reduction of the upper part of the fire will, be less than 
25 per cent., and it is just the amount of temperature 
reduction at the grate surface which is of value. The 
steam does not, of course, burn as some people imagine ; it 
merely splits up or unburns, and: then the two constituent 
elements re-unite a little later; and so give back the heat 
they absorbed when split up at the grate surface. In short, 


heat and temperature have been removed from the grate 


surface, where they are not wanted, and transferred to the 
boiler surface where they are wanted. Thus the action of 
steam resembles the action. of the hydrocarbon gases, dis- 
tilled off bituminous coal. But it is constant with 
anthracite and intermittent with bituminous coal unless 
this is continuously fed to the fire, as by a mechanical 


- stoker. 


It'is not generally known to London steam users that 
Welsh anthracite can be burned simply as mined, without 
grading, and that it burns perfectly without special draught. 
Were it better known, it would undoubtedly be more used, 
for, as a rule, the steam boilers in the London district are 
not overworked, and would give all the steam required, at 
the easy rate of combustion suited to smokeless anthracite. 

The following figures of calorific capacity per lb. of fuels 
may be useful for those wishing to make a few calculations 
for themselves. The figures given are those determined by 


B.TH.U. Product. Weight. 
62,100 H,O 9 Ib. 
14,647 CO? 34 ,, 
4,415 CO 2A p 
4415 CO3 14 ,, 
10,232 7 CO, 34 


1 Ib, ` 
Hydrogen H ni aie 
Carbon l eve eco eco 


Carbonic oxide gas CO. wn 
Do. per lb, of its content of C x. 
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The electric furnace had not replaced the crucible furnace 
or crucible steel; ita field had been the production of very 
high-class steel for special purposes. Simultaneously with the 


The temperatures of combustion of carbon and hydrogen, 
when burned with air, are as follows :— 


Carbon to CO, ... | 4,988° F. birth of the automobile and aeroplane industries, new require- 

o toO u ua 2,705° F. ments for materials of construction came into being, and it 
Hydrogen to H,O Pa ee 4554. F. was In meeting these requirements that the electric furnace 
Carbon monoxide CO to CO3 .. 3,494° F. found its best and greatest application. To these, of late, had 


| s been added the requirements for munitions of war. 
To burn 1 lb. of carbon to CO, demands 114 Ib. of air, or, hie reasons he the electric furnace with proper handling 


These are the minimum theoretical 


say, 150 cb. ft. produced a superior product for the most severe requirements 

figures. In practice the amount is from 20 to 50 per cent. oe E aeroplane, and munition manufacture were as 
recate F cess is use ti DP T | ; RE 

greater. If more than 50 per cent. excess is used, the practice 1. Experience shows that the chemical composition of con. 


begins to be rated as faulty. 

To light upan anthracite fire, the grate should be covered 
with paper, and the coal spread over it to the desired 
thickness. A space about 18 in. diameter should be left 
near the dead plate, and on this should be started a fire 
with the usual greasy waste, wooden chips, &t., and coal 
‘well piled up ina heap. The furnace door should be left 
open, and the fire lighted. When it is well alight, it 
should be kept fed with coal, and will ignite the adjoining 
coal, and as the fire burns up, the paper will burn and 
admit air below the coal. But until the coal is alight 
there will be no loss of draught through the grate. 

An ashpit damper may be fitted if desired, and will assist 
to get the fire well ignited before much air is admitted at 
the grate. It can be opened as soon as the fire has spread 
over the whole of the grate surface. 


secutive heats can be held more closely to a standard than 
with any other process. This is most noticeable when handling 
easily oxidisable metals like vanadium, chromiun, silicon, and 
Inanganese. ; : 

2. From the above it is apparent that less of these metals 
will have to be added to ensure a given final minimum, hence 

= there will be less of the oxides of these metals produced in 
the steel and to be removed from the steel. 
3. The more nearly composition can be controlled, the more 
coin are likely to be the results of subsequent heat treat- 
ments. 
4. Electric steel is usually chemically purer than any other - 
steel. Sulphur, especially, is readily removed. . . . If 
segregation of sulphur and phosphorus are not to be feared. 
the percentage of cropping may be reduced and the yield of 
sound metal increased—a step in the direction of economy and 
conservation. ; i 

5. Low sulphur in electric steel usually means a prior 
reducing condition favourable to complete deoxidation. This 


ANALYSES, 

No. 1.—Elsecar Hard Steam Coal, Barnsley.—A Bituminous Coal. 
Carbon ... 9. TA ei 79°40 per cent 
Hydrogen a si jas : 4°58 - 
Oxygen and hydrogen eis ... 820 i 
Ash sate ss sie eas 3°04 es 
Sulphur... ae ade wae cok 0°50 s 
Water s sis sis 4°22 ji 


No. 2.—Nixon’s Navigation Welsh “Smokeless.” —Semi-Bituminous 


Carbon ... wee wae aes ..- 86°48 per cent. 
Hydrogen Er ose sai ss 4°04 eo 
Oxygen ... wee ws ies oe 362 i 
Nitrogen se sis dad e. 0'88 i 
Sulphur... s.. ose TT) 0°70 p 
Ash wie case tee SU a 
Moisture eee ae ss we 124 a 


No. 3.—Analysis of ‘‘ Gwythiert Goch " Anthracite. 


Carbon ... awe eee 87°72 per cent. 


Hydrogen Sat nee ade 4°10 Ss 
Oxygen ... sis aus 315 i 
Nitrogen Ss 1°61 nA 
Sulphur... bys .. 0°62 D 
Ash eco eco ese 2°80 19 
No. 4.—Hartley. Durham.—Bituminous Steam Coal. v 

Carbon ... meas Coie s 82°47 per cent. 
Hydrogen iva sae wile 4°95 5 
Oxygen ... ‘ she ee we 6'35 2 
Nitrogen ` ae wv T49 M 
Sulphur... 0°89 s 
Ash ; s ias we L76 sR 
Water ... a Sas ese. lees ZUG A 


ELECTRIC STEEL. 


AT the Spring meeting of the AMERICAN ELECTROCHEMICAL 
SocæTY, at Detroit, the first six papers presented during the 
technical sessions related to electric, steel. For abstracts of 
these we are indebted to Metallurgical and Chemical Engi- 
neering. š 

A ae by Dr. Jonn A. Matuews, president of the Hal- 
comb Steel Co., of Syracuse, N.Y., entitled ‘‘ Comments on 
the Electric Steel Industry,’’ stated that a duplex process 
was generally employed, using an open-bearth furnace for 
preliminary melting and refining, the liquid steel being trans- 
ferred to the electric furnace for deoxidation, desulphurising, 
and for making additions or adjustment of the desired 
analysis, but now the lower cost of wholesale power and in- 
creased electrical efficiency made cold melting feasible in 
many localities. a 

Most of the recent electric-furnace installations were in- 
tended for cold melting. The Halcomb Steel Co. had two 
such installations in operation, and two under erection, but 
this was not because of any difficulties with the duplex 
method, which would certainly be continued. If electric fur- 
naces of large size, say, from 10 tons and upward, were to be 
a success, it would only be upon the basis of using molten 
charges. They were not altogether successful as cold melters. 


condition is favourable to sound ingots, freedom from blow- 
holes and seams produced from them. Quiet metal has less 
tendency to segregate in the mould, as to either metallic or 
non-metallic elements, and produces steel free from “‘ ghost ” 
lines or laminations. 

6. Alloy additions may be made in the furnace itself rather 
than in the ladle, which increases the chance of thorough 
assimilation, diffusion, and homogeneity. 

7. From a combination of the above reasons, it unquestion- 
ably results that electric steel is less easily injured by over- 
heating than is the case with other steel. It will stand more 
heat in the forging or heat treatment without injury; that is, 
it has a wider safe heat range. This opinion has the weight 
of both experimental evidence and practical experience in the 
hands of competent observets among users. l 
_ 8. Electric steels are usually freer from slag and non-metallic 
inclusions than are Bessemer and open-hearth steels. 

9. All of the above characteristics make for quality, when 
quality is the first consideration. The electric furnace pos- 
sesses an economic value in its adaptability for handling and 
recovering alloy scrap values. Some alloy scraps do not make 
desirable additions to open-hearth furnaces or, if made, a large 
share of the alloy metal is lost in the slag. With the wide- 
spread and increasing use of alloy steels it is highly desirable 
that alloying elements be not lost when contained in the scrap. 

These advantages and others follow because, as Siemens 
observed, " the fusion is effected in a perfectly neutral atmo- 
sphere,” and because a number of distinguished engineers and 
inventors produced commercial, workable furnaces in which 
these results could be attained on a large scale. 

Electric furnaces, like automobiles and aeroplanes, are of 
little use without skilled operators. They are not automatic 
devices which run themselves. Carclessness in their opera- 
tion will lead to disastrous results. hey are not nearly. aa 
foolproof as crucible furnaces, which require considerable 
skill, but of a different order from that required for electric 
melting, assuming that steel of equal quality is to be produced 
by either process. . . . 

“ The United States has taken the lead in electric-furnace 
development, after a very slow start in which we seemed 
to be lagging behind some of the European countries. In 
our own plant we have grown from 500 K.v.A.‘to 5,500 K.V.A. 
of installed capacity for electric melting, while in the U.S.A. 
there is no less than 150,000 K.v.a. in operation or just being 
installed. The annual tonnage capacity of the furnaces using 
this current I estimate to be about 1,250,000 gross tons of 
ingots and castings. It is impossible to figure this exactly, 
because some furnaces may operate on either refining or cold 
melting charges, and, of course, the output is much greater 
when the former method is used. This infant industry already 


“represents an output about eight times as great as the crucible 


steel production, and one-eighth that of Bessemer production. 
These two processes are not declining, but are more or less 
stationary, with wide annual fluctuations.” 

In the discussion, Mr. TURNBULL said that in Canada the 
electric furnace could operate 15 or 18 dollars more cheaply 
than the acid open-hearth under present conditions, and for 
some. years to come. = 

Dr. Lixpsay referred to the largest cold-charge electric 
steel plant now_in course of construction by the Canadian 
Government at Toronto, where 10 Heroult furnaces of six tons 
each will be employed for cold melting for the production of 
shell steel. anne 

Dr. RICHARDS referred to the still more ambitious project 
of the U.S. Steel Corporation for the South Chicago plant. 
This will not be, however, for cold meltmg. It will com- 
prise Bessemer converters, two 250-ton open-hearth furnaces, 


~~ 
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and 10 electric furnaces of 30 tons’ capacity each. The steel 
will be transferred from the Bessemer converters to the open 
hearths (serving as reservoirs), and finally to the electric fur- 
naces. The total capacity of this triplex process will be 50,000 
tons of steel per month. 

Mr. R. F. FLINTERMAN,’ president of the Michigan Steel Cast 
ings Co., Detroit, Mich., presented a paper on “` The Electric 
Furnace in the Steel Casting Plant.” f 

Under the term ‘‘ small steel castings ” are included cast- 
ings used for the most part for automobile trucks, tractors, 
light machinery parts, and for other purposes, where the 
size and shape of the part, its lightness of section or diffi- 
culty of production precludesits being made practically in 
open-hearth foundries. In the latter, the work is largely a 
tonnage proposition. The work is much heavier, and on the 
whole simpler, and the methods used cannot be applied suc- 
cessfully to the manufacture of lighter and more intricate 
castings. 

The castings the author’s plant has been manufacturing run 
from 4 lb. up to 250 or 300 lb. They make some pieces run- 
ning up to 2,000 lb., but the average weight is about 20 lb. 

Before installing the electric furnace they employed the 
crucible furnace. This was followed by the side-blown Tro- 
penas converter, but their third and ‘‘ very likely final 
choice” was the electric furnace. The Heroult type was 
decided on, and the first furnace of six-ton capacity was in- 
stalled in November, 1915. The second furnace of three-ton 
capacity was ready to run February 12th, 1916. Both furnaces 
have been running continuously since their installation, and 
the converters have been discarded. 

It required several months to adapt the electric furnaces to 
shop conditions. This has, however, long since been accom- 
plished, and th? furnaces have come up to expectations most 
completely. As regards the quality, there is no question of 
the superiority of the electric steel over converter metals. This 
applies to both acid and basic electric steel. 

‘Tt is only natural that this should be so if you compare 
the two methods. In the converter at the end of the blow 
there is a mass of metal at a high temperature, covered by 
a highly oxidised slag, and the metal itself undoubtedly con- 
tains oxides. The addition of ferro-silicon and ferro-manganese 
at this point deoxidises the metal more or less completely, but 
the metal is still in contact with a slag carrying a high per- 
centage of iron oxides, &c. 

“In the electric furnace the covering slag is completely 

deoxidised before ferro-silicon and ferro-manganese final addi- 
, tions are made. The metal is constantly giving up oxides to 
the slag during the deoxidising period, and is practically free 
from oxides before the final deoxidisers are added. 
_ “In our opinion, it is the more complete absence of oxides 
in the electric steel which accounts for the superiority of this 
steel over converter steel. The results obtained on physical 
tests are universally better.” . 

These results could be consistently obtained from every heat, 
which they were never able to do in converter practice. ‘The 
superiority ef the electric steel was also manifested in the 
case of long, thin-section castings, such as cross-rnembers on 
_ engine supports. The loss due to shrink tears was much 
reduced with electric steel. On one particular pattern they 
made 100 castings from electric steel, and found no shrink 
tears whatever. With exactly the same practice and pattern 
they found that 90 out of 100 castings made from converter 
steel had slight. tears or cracks, which had to be welded in 
order to save the castings. This particular casting was very diffi- 


cult to make, and*was perhaps an extreme case, but the test- 


made brought out this difference in behaviour most vividly. 

The reason for this behaviour is due to two facts :— 

1. The lower sulphur content of electric steel. 

2. The absence of impurities, particularly of oxides. This 
resulted in much greater strength at high temperature, and 
this greater strength was able to resist the pull exerted on 
the steel during that period, when the castings were shrinking 
or shortening. This behaviour of electric steel was true with 
hoth acid and basic steel, particularly with the latter, when a 
lower sulphur could be maintained. 

The high quality of the electric steel was the one essential 
point which induced them to abandon the converter process 
in favour of the electric furnace. The hopes in this regard 
had been most fully realised. The time seemed now at hand 
when this fact would be fully realised by the trade at large. 
ag was evidenced by the increasing demand for electric steel. 
Since writing the paper he had received a contract specifying 
particularly that electric steel must be used. 

Tt was particularly pleasing to have the high quality’ steel 
without any increase in cost. Under present market condi- 
tions, with low-phosphorus pig iron selling at an exorbitant 
price, the electric steel could be produced at much lower cost 
than converter steel. ‘‘As our practice improves we feel 
confident that we can comnete with converter steel, even 
under normal market conditions.” 

At the present time they were using acid linings and 
bottoms entirely. The reason for abandoning the basic pro- 
ress was the prohibitive price of magnesite. They had not 

een able to secure a large supply, since the dealers were 
loath to take on new customers, and they were finally obliged 
to resort -to acid practice. 

Rreat difficulty with the basic process was the slag. 
In spite of all precautions, there was much more trouble 


from slag in the castings than they had ever had from con- 
verter steel. With exactly the same methods, this slag trouble 
disappeared with the change to acid steel. ‘This was due to 
the greater refractoriness or higher melting point of the 
siliceous slag, which brought about a more complete separa- 
tion of the slag from the metal. 

An ideal arrangement for a steel foundry would be to use 
& ` reversed duplexing process,” as it were. Part of the metal 
should be melted in a basic furnace, where the metal would 
be refined and sulphur and phosphorus eliminated in the 
usual way. ‘The stock used in this furnace should be of a 
much cheaper grade, and would more than offset the in- 
creased cost of re-handling the refined metal through the acid 
furnace as the next step in the operation. l 

In the meantime, the acid furnace would be working on a 
partial charge of steel, to which when molten would be added 
the refined metal from the basic furnace. The final deoxida- 
tion under an acid slag could then be completed and metal 
withdrawn in the same manner as was done now. The ulti- 
mate output of the battery of furnaces would be the same 
in any given period as though the furnaces were all running 
either basic or acid independently, and this method of “ re- 
versed duplexing ° would have several distinct advantages 
for the producer of steel castings. / 

One other advantage of the electric furnace was its great 
usefulness in making any of the alloys. This had been demon- 
strated by the constantly increasing adoption of the electric 
furnace by tool steel producers and other makers of special 
steel. The author’s experience in making alloys in the con- 
verter process Avas most unsatisfactory, since they were un- 
able to obtain consistent results. With the electrie steel the 
results had been very gratifying. They had been able to 
obtain any desired analysis regularly, and, in consequence, 
the subsequent heat treatments had given them the high 
physical qualities which they were after. This opened up a 


‘large new field for the maker of small castings, since there 


was a large demand for alloy castings -for certain purposes, 
where lightness and great strength and thoroughness were 
necessary. , 

To make a superior casting, the electric furnace metal must 
have a perfect mould, preparedewith every possible care and 
attention to detail, properly gated, properly fed, and properly 
vented. When such a happy combination had been properly 
brought about, the resultant casting would be superior, and 
in this manner only, and by no other methods, could they 
derive the full benefit of the wonderful quality possessed by 
electric steel. 

In the discussion, Dr. RICHARDS said he had sent out an 
inquiry to 40 or 50 practical steel men as to how it was 
possible: to get better and. more reliable steel castings, and 
the recommendation made in 19 out of 20 answers had been 
to specify electric-furnace steel castings. This was significant. 

A paper, entitled *‘ Notes on Electric Steel Melting,” by 
J. L. Dixon, of the John A. Crowley Co. (owners of the 
American patent rights of the Groenwall-Dixon furnace), first 
ee with mechanical and electrical considerations of furnace 

esign. s 

Mechanically, great strength is required. Especially the 
moving parts of the furnace mechanism, such as the tilting 
gear and the electrode-raising gears, should be of rugged 
design so as to withstand the rough usage they would receive 
in the average foundry. These gears must be fully protected 
from any accidental breakout or overflow of liquid metal. 
Any improvements in this direction would immediately show 
alınost unexpected benefits, owing to the fact that the furnace 
operators were relieved of an unnecessary anxiety. 

Another essential, perhaps the most important, was to avoid 
too great intricacy. This remark applied especially to the 
parts comprising the electrode contacts and supporting devices. 

In designing a very large electric furnace requiring a large 
number of electrodes, the difficulties might be overcome hy 
suspending the electrodes from an overhead device quite in- 
dependent of the shell of the furnace. This would certainly 
be the most convenient arrangement if the furnace was not 
tilting, but of the àtationary type, as was quite probable 
with the very large furnaces that would come in the future. 

In a well-designed furnace the power factor should be 90 
per cent. or more. The power factor was improved by (1) 
an increased number of electrodes, more especially if they 
were all of different polarities; (2) a higher voltage on the 
electrodes. 

With respect to current fluctuations or overloads, again an 
increased number of electrodes was beneficial, owing to the 
spreading and averaging effect. This question of current 
fluctuations and disturbances was often a very serious one, 
more especially with furnaces connected to small power sta- 
tions, and some radically new design in automatic controlling 
apparatus was necessary. 

“ Take, for example, the case of a three-phase furnace with 
three upper electrodes. When there is an overload on one of 
the electrodes, either one or both of the remaining electrodes 
are also overloaded, even though at that moment they are 
correctly located relative to the bath of metal. But the fact 
that they are correctly located is not observed by the anto- 
matic POUT OAS apparitun: which, acting under the impnlse 
of the increased current, raises these electrodes, so that when 
the offending electrode is brought to its correct. position the 
unoffending electrodes are carrying currents that are too 
small. In this way,,a,more or less continaous hunting is set 
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up, and partly on account of this the automatic controlling 
apparatus has to be ‘damped,’ which lessens its sensitiveness 
and ability to deal quickly with any real trouble that may 
occur.”” . f 

. Furnaces with a bottom electrode were more easily con- 
trolled than those without. , , 

The author then took up thermal considerations, and advo- 
cated the highest possible voltage for melting down the 
charge. Obviously, the higher the Toae the smaller might 
be the electrodes, and the higher would the power factor. 
With furnaces of 10 tons’ capacity and upward, a voltage 
higher than usual had been found to be absolutely essential, 
but even in smaller furnaces there were advantages in this 
respect not directly attributable to the smaller resistance or 
induction losses. 

For the furnace bottom, the writer had always obtained 
gond results from either magnesite or dolomite tamped in 
with tar. ' 

The walls and roof receive their greatest punishment at the 
end of a heat. This, no doubt, was largely due to the reflect- 
ing power of the white slag. In addition to this, however, 
the writer was inclined to believe that there was some chemi- 
‘cal influence very active at that time. 

Mr. TURNBULL said that contact devices had always been 
made of copper, but lately cast-steel holders had heen intro- 
duced, and cast-iron roof cooling rings had been in use for 
over a year; he recommended their use, at least for 25 cycles. 

Mr. STONE said the central station’s chief objection to elec- 
tric furnaces was that in view of their large gize, compared 
with motors, it was necessary to isolate an e ic furnace 
installation. completely from the rest of the system, beginning 
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Fig. 1.—TRuUCK-TYPE SWITCHBOARD 
WITH SIDE REMOVED. 


at the power plant. This was necessary with motors only in 
exceptional cases for large capacities. Equalising the load as 
much as possible over 24 hours would be an advantage to the 
central station, and would reduce the cost: of power. 

A paper by O. A. Buck, of the Bethlehem Steel Co., 
described the 10-ton Girod furnace now in operation at the 
Bethlehem Steel Co.’s plant in South Bethlehem, Pa: This 
furnace made its first heat May 16th, 1916, and to February 
23rd, 247 heats had been made; the quality of steel produced 


' ‘ 


had been gradually improved. 
(To be concluded.) 
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Incandescent Lamp Sales in the United States.— 
According to the Electrical World, the sales of Mazda incandescent 
lamps in the United States in 1916 increased by 31 per cent. over 
the previous year, reaching a total of 145 millions. In addition, 
over nine millions were exported, making a total of 154 millions, 
compared with 116 millions in 1915: Of these, 129 millions were 
tungsten filament and 25 millions carbon and graphitised-filament 
Aamps, the latter showing an increase of one million. The 40-watt 
tungsten lamp was in greatest demand, the 25-watt size coming 
second, and the 60-watt size third. The sales of 50-watt lamps are 
rapidly increasing. About nine million gas-filled lampe were sold 
in 1916, compared with three millions in 1915, nearly half being 
100-watt lamps. 


Fiqg. 2.—CELL WITH TRUCK 
WITHDRAWN. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of new or improved 
derices and apparatus, which will be published if considered of 
sufficient interest. 


Truck-Type Switchboard. 


From a perusal of the annual reports of the Electrical Inspector 
of Factories, it is evident that a large proportion of the electrical : 
accidents come under the heading, “Cleaning, repairing, &c., at 
live switch boards or other live conductors.” 

The total number of accidents under this head reported during 
the four years 1911-14 inclusive was 157, whereas the total electrical 
accidents for the crresponding period was 341. It is therefore not 
surprising that the “ Safety First” campaign should be extended 
to electrical switchgear, and numerous designs have recently been 
introduced to make switchgear dead for cleaning and repairs, one 
of the most important being the truck-type switchboard for high- 
pressure supplies. : 

Messrs. FERGUSON, PAILIN & Co. LTD., of Higher Openshaw, 
Manchester, have recently introduced a switchboard of this class 
which has several unique features. The main idea has been to 
make the switchboard absolutely fool proof, and to render it 
impossible for anyone to touch live gear. 

The truck cannot be withdrawn until the oil switch is “off,” 
neither can the truck be replaced with the oil switch “on”; when 
the truck is withdrawn, shutters automatically close over the holes 
through which the plugs have passed, so that the whole of the live 
metal work is protected, and as the carriage is wheeled in, the shutters 
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Fia. 3.—EXTERIOR OF COMPLETE 
CELL UNIT. 


are automatically raised to allow the plug insulators to pass. This 
is a most important feature, as the switchboard can be left with 
any of the trucks withdrawn and no high-tension metal exposed. 
The plug contacts are self-aligning, the plugs being circular in 
section and having a free movement in both directions, so that 
they oan adjust themselves to make perfect contact in the socketé. 
even though the carriage may be slightly out of alignment. 
Prretically no movement is required, as the runways for the 
carriage are part of the side frames and are not dependent on the 
station floor, which may be uneven. 
The carriage wheels are fitted with roller bearings, so as to 
provide ease of movement. ; 
The oil. switch has a heavy breaking capacity, and is provided 
with separate tanks for each phase. The switch used has been 
standardised by two large electric supply authorities, each of which 
has generating plant exceeding 50,000 Kw. 
The structure may be erected against the wall, so as to economise 
in space, and the design allows of easy extension, and any number 
of panels may be added from time to time. Switchboards of this 
class are at present being built for two separate Government 
Departments. 


High-Vacuum Mercury-Vapour Pump. 


The diffusion pump of Gaede has stimulated a number of new 
designs of high-vacuum pumps. In the Physical Review, Mr.C.T. 
Knipp describes a design made wholly of glass as an improved 
high-vacuum high-speed mercury-vapour pump (fig. 4). The bulb 
to be exhausted and trap—are fused to B, while the tube E ! 
attached to the supporting or,;rough; pump. The mercury vapour 
rising from the lower bulb; whichis heated in a sand or heavy oil 


Fig. 4.—HicH-Vacuum Pump. 
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bath, streams up through the short tubes P and o, and is deflected 
downward through an annular throat by, an umbrella N. The 
issuing mercvry vapour at once condenses on the water-cooled sur- 
face of the enveloping tube, and the gas that comes from B is 
forced mechanically downward from the lower edge of N along the 
cooled surface of the condensing chamber. This accumulated gas 
is removed through the lateral tubes b b, which unite at the top 
and form the exhaust tube E, all being enveloped by the water 
jacket x Y, as shown in the figure. This construction keeps the 
mercury, which collects at the ring-seal 3, cool, and thus removes 
the objection that mercury vapour having an upward velocity 
would enter the annular condensing chamber. A small opening 
shown at 3 serves as a valve, which allows the accumulated mer- 
cury to pass, yet, owing to the surface tension, maintains a perfect 


seal. The short tube P is inserted to shield the hot mercury vapour ` 


streaming up from the boiler from condensing on the surfaces at 3. 
The upper end of P telescopes loosely into the lower end of 0, while 
the lower end is secured by the ring-seal 1, having also a small 
valve opening in it, through which the mercury passes back into 
. the boiler. By making the upper end of P conical, condensed 
mercury vapour is caught in the annular space formed, and auto- 
matically seals the space PO from the cavity just outside of P. 
The cold mercury collected at the ring-seal 3, and the adjacent 
water jacket, thus have but little opportunity of cooling the hot 
stream of mercury vapour passing up through Po, and, further- 
more, the temperature gradients between the ring seals 1 and 2, 
and 3, and bò are not abrupt; hence there is no danger of the 
głass cracking. This construction very much simplifies the glass- 
blowing, since the tube throughout the process is kept perfectly 
symmetrical.. Eleetrical World. 


“ Selco” Electric Sirens. 


Those of our readers who live or work within the active radius 
of the “Taube” will fully appreciate the urgent necessity for 
adequate public warning of the coming of these aerial raiders, 
whose daylight visits depend so largely on the element of surprise. 

For such a warning we know of no more effective instrument 

than the electric siren, which can be installed on any high 


building and controlled either by hand, on the spot, or electrically, 
from a distance, with equal facility. It would give an outside 
warning, which would be immensely more effective in eaving life 
in the street than any private intimation. 

A typical siren of the type referred to is shown in fig. 5, which 
has a sound radius of two miles, is 52 in. long, 30 in. in depth, and 
weighs 350 lb. Switched on and off at five seconds’ interval, it 
gives a distinctive note. This type is, we understand, already in 
use in some Government industrial establishments at home, and 
as even larger sizes are made, there should be no difficulty in dealing 
with comparatively large areas. 

Smaller sirens of a similar type are supplied for both interior 
and exterior use, one of the latter type, which has been adopted 
for factory, mining, and similar purposes, is shown in fig. 6. 

These sirens are constructed for standard pressures from 100 to 
250 volte, direct or alternating current, in the latter case of from 
50 to 60 cycles, but can be specially made to suit other conditions, 
and are supplied by Messrs. 8. G. LEACH & Co., LTD., of 26-30, 
Artillery Lane, E.C. 


Saving Coal in France.——The French Government has 
issued a decree prohibiting the use of gas from 8.30am. to 12.30 p.m., 
from 2 to 5.30 in the afternoon, and from 9 at night until 4.30 in 
the morning. Electrical engineers are instructed, says Reuter, to 
endeavour to find means of substituting electrical energy for steam 
engines in factories—surely not a difficult problem nowadays ! 


The Magnetic Elements.—The report of the Astronomer 
Royal states that the mean values of the magnetic elements for 
1916 were :—Declination, 14° 46°9' W; horizontal force, 0°18494 
C.G.8, units ; dip, 66° 52’ 45”. The declination is decreasing at 


the rate of about 10 minutes a year, and the H.F. by 0°000]4, while | 


the dip ig increasing, 
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WAR ITEMS. 


Exports to China.—The ‘‘ London Gazette” for June 
15th contains a further list of persons and bodies in Chma 
and Siam to whom exports may be consigned. 

Reconstruction in Invaded France.—The French Minister 
of the Interior has established a Committee—the ‘* Commis- 
sion Consultative des Marchés et des Stocks’’—to study the 
question of purchase of materials for reconstruction work in 
the invaded districts of France.—Board of Trade Journal. 

The Fruits of Barbarism.—The “‘ Sheffield Daily Tele- 
graph ” is circulating “‘Scraps of Paper,” setting forth a 
“Solemn Oath,” the swearer of which declares beneath the 
grouped flags of all the Allies that he will not (1) knowingly 
purchase anything made in Germany, or (2) transact busi- 
ness with or through a German for ten years after Peace is 
declared. The oath is to be translated into the languages of 
Allied nations for circulation among them, and the Chambers 
of Commerce are to be asked to distribute the forms. 

The I.E.E. and the U.S.A.—The Institution of Electrical 
Engineers has received the following cablegram from the 
American Institute of Electrical Engineers in response to a 
message expressing the Institution's appreciation of the Ameri- 
can nation’s entry into the war :— 

“ To Institution of Electrical Engineers, 1, Albemarle Street, 
London.—The American Institute of Electrical Engineers duly 
appreciates your message. We hope that the electrical engi- 
neers of Great Britain and of America working together in 
close co-operation can bring to a satisfactory conclusion the 
many electrical problems of the war.—American Institute of 
Electrical Engineers.” l 

Banks and Industry in Germany.—The ‘‘ Berliner Tage- 
blatt,” reviewing a recent financial publication, calls atten- 
tion to the constant development of the system by which 
German bank directors accumulate directorships of the con- 
cerns in which their banks are interested, and the large 
number of directorships held by prominent industrialists. The 
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Fig. 5.—Two-MILE RADIUS ELECTRIC SIREN. '™ " Fiq.'6.--ELECTRIC SIREN FOR Factory Use 
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number ‘of directorships held by Herr Louis Hagen, of 
Cologne, is 56; by Herr Karl Fiirstenberg, of Berlin, 55; by 
Herr von Schwabach, of Bleichréders, the former British 
Consul-General in Berlin; 42; by Herr Robert von Mendels- 
sohn, Herr Franz von Mendelssohn, and Baron Simon von 
Oppenheim, 40 apiece; and a large number of industrialists 
and bankers hold between 30 and 40 directorships apiece.— 
The Times. 

A Disabled Soldier’s Pension.—The Mytholmroyd_(York- 
shire) Local Distress Committee have inquired of the Minister 
of Pensions as to the somewhat strange action of the National 
Pensions Authority in intimating that they contemplate re- 
ducing the pension of Private Smith, a local discharged sol- 
dier, by 2s. 9d. per week, as they have discovered that Smith, 
who lost his right arm in the war, was a left-handed man. 
It is stated that Private Smith received a course of instruction 
in electrical work at Battersea Polytechnic after his dis- 
charge, and that, as a result, a post had been found for him 
at Rhondda. We are not familiar with the details of the case, 
but we hope they will be fully investigated. The last thing 
in the world that the nation will approve is ungenerous treat- 
ment of those who have suffered serious disability through 
fighting at the Front. : , 

The Ministry of Munitions and the A.8.E.—The Minister 
of Munitions (Dr. Addison) addressed an important meeting 
of A.S.E. delegates from all parts of the country (250 in 
number) at Westminster, on June 13th, respecting the amend- 
ments which it was proposed to maké in the Munitions of 
War Bill. He dealt emphatically with the extreme urgency 
of the need for war munitions of all kinds with which the 
engineering workers are concerned, shipbuilding, ‘&c., and 
explained the position of the dilution question. The right 
to strike was recognised, and the right to continue dilution, 
where it had occurred-on,. commercial) work during the war, 
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would cease on the termination of the war. Wages awards 
which were binding upon a firm employing a majority of 
workers in any trade or branch of a trade, could by the power 
of the Ministry, be made binding not only on them, but on 
the other employés engaged on or in connection with muni- 
tions work. It was also proposed to abolish the leaving certi- 
ficate system altogether. We refer our readers to the Times 
for June ]4th tor a full report of these important proceed- 


mgs; the exact details of the changes will no doubt come 


before the House of Commons shortly. 

Marylebone Electricity Staff_—Marylebone B.C. Elec- 
tricity Committee reports that as the new schedule of protec- 
tion to workmen issued by the Ministry of Munitions only 
referred to undertakings certified by the Ministry as engaged 
or war work, application’ was made for the undertaking to be 
certified under the Munitions of War (Amendment) Act, 1916, 
in order that the employés may receive exemption from being 
called for military service. ; l 

To be Wound Up.—Among the companies appearing in 
this week's list of concerns to be wound up under the Trading 
with the Enemy Act, is the following :— 

Seitz Works, 39 and 40, Trinity Square, London, E.C., and 
their agents, Kahn & Rothbarth, of the same address, who 
are also agents of other German manufacturers (gymnastic 
and electrical apparatus). Controller: R. E. Smith, 53, New 
Broad Street, E.C. : 

Westinghouse Wages.—About 500 members of the clerical 
staff, both male and female, of the British Westinghouse 
Manufacturing Co., Ltd., Trafford Park, benefit by an award 
made by Mr. Vesey Knox, K.C., on behalf of the Chief 
Industrial Commissioner. The award gives males and females 
over 30 vears of age a war bonus of not less than 8s. a week, 
the minimum wage for women members over 20 years of 
age to be not less than 21s. a week, and clerks under 30, both 
male and female, are to receive bonuses according to their 
length of service. No bonus will be paid to those engaged 
during the present year, and the award only applies to em- 
ployés receiving less.than £3 a week. It takes effect from 
April 17th. ‘ 

Men in Protected Trades and Tribunal Exemptions.— 
At Southwark Tribunal, the Town Clerk reported that he had 
written to the Local Government Board with reference to 
the position of men granted certificates under the schedule 
of the protected trades who also held exemption certificates 
from the Tribunal. The point was whether in the event of 
the Tribunal withdrawing their certificates the men or their 
employers would have the right to a further appeal to the 
Tribunal should the trade protection certificate be withdrawn, 
as it might be at any moment by a recruiting officer. The 
Board had replied that a certificate granted a man under the 


. schedule of the protected trades was not a certificate of ex- 


emption under the Military Service Act. A man holding such 
a certificate was entitled to hold any other valid exemption 
certificate so long as it continued in force. The Military Repre- 
sentative said there was a possibility of the men lending one 
of their certificates if they held two, one from the Tribunal 
and the other under the protected trades schedule. The Tri- 
bunal decided to adjourn all appeals from men and their 


‘employers who held certificates under the schedule of the 


protected trades until the latter were withdrawn, thus reserv- 
My their rights to an appeal to the Tribunal at any future 
ate. 

At Bermondsey, Ald. Wills proposed that all the appeals 
for exemption on behalf of men holding the trade protection 
certificates should be adjourned, and that the Town Clerk 
write to the Local Government Board for their instructions. 
He pointed out that if the trade certificate was withdrawn, 
and the Tribunal now withdrew their certificates, neither 
the men nor their emplovers had the right to any further 
appeal to the Tribunal, though thev might be engaged on 
work of national importance which was not Government 
work. The Military Representative acknowledged that if the 
trade protection cards were withdrawn neither employer nor 
employé would have any further right to an appeal at the 
Tribunal on business grounds, and he doubted if the men 
would have the right to an appeal on domestic grounds. The 
Tribunal agreed to adjourn these cases pending the reply 
from the Local Government Board. 


Credit After the War: The British Trade Corporation.— 
In the House of Commons, last week. the President of the 
Board of Trade, Sir Albert Stanley, referred to the criticisms 
that had been directed to the proposal to grant a charter to 
the above Corporation. He said he desired to make it clear 
to those engaged in trade and industry exactly what they 
were entitled to expect from the Corporation. The outstand- 
ing objection raised was that the Board of Trade was setting 
up a great trading corporation which would operate in opposi- 
tion to existing businesses, whereas, as a matter of fact, it 
was a corporation to give financial assistance to the trade ‘and 
industrv of the country. In regard to the clause which pro- 
vided for payment of a certain proportion of the profits to 
the directors, a White Paper had been issued containing a 
declaration putting the Corporation under an obligation to 
give financial assistance to British traders and manufacturers, 
and not to enter into competition with British traders, mer- 
chants, and manufacturers. The clause respecting directors’ 
share of profits would only operate when shareholders had 


approved of it in general meeting. If the Corporation failed 


to observe the conditions imposed upon it by the White 
Paper declaration, it would place the charter in Jeopardy 
and render it liable to revocation. Sir Albert said he hoped 
that all were agreed as to the imperative necessity for some 
such institution in this country. The necessity for jt had 
been constantly brought before the Board of Trade, not only 
since the war, but before it. Members of the House were 
probably well aware of what Germany and other countries 
were doing to meet trade conditions after the war. There 
would be an entirely altered state of circurnstances when the 
war came to an end, and we were bound to recognise the 
facts and take whatever steps we could to help those who 
were in British trade and industry in order that they might 
meet their fgreign competitors on equal terms. Joint stock 
banks here had not in the past done a great deal to help 
British traders, because they were? obliged to keep their 
capital liquid so as to be able at any time to redeem their 
note circulation. They were not setting up a British trade 


_bank, but a British Trade Corporation. There was no subsidy 


attached to it, and no agreement of any kind whatever, but 
it had been put under an obligation to come to the assistance 
of those who were engaged in trade and industry in this 
country. He suggested a Corporation because he did not 
want it to be imagined that they were setting up an ordinary 
bank, but an organisation which would do business on dif- 
ferent lines from the ordinary joint-stock bank. The Charter 
did not confer a monopoly. The Corporation was not a privi- 
leged body sheltering under the Government's wing, but an 
institution devised to work in a fair field open to all for the 
benefit of the great trading and manufacturing interests of ' 
the country. He hoped after his explanations that all hos- 
tility would be removed, and that the Corporation would be 
able to start on its career with the goodwill and encourage- 
ment of the House. , 

There was some further discussion on the matter in the 
House, and, in reply thereto, Mr. Bonar Law (Chancellor of 
the Exchequer) said, among other things, that when the war 
was over the one thing that would be needed most would he 
credit, without which it was certain that trade and industry 
would become paralysed an there would be an enormous 
amount of unemployment and distress in this country. If 
this were a case of raising £10,000,000 even on the ordinary 
lines of a joint stock bank to give greater facilities he would 
have said it was a good thing for the country, and he would 
have been glad to see the charter given. If any group equally 
reputable came to him working on precisely the same lines, 
and for the same purpose, he would give it the facilities s 
far as he was concerned. If a charter was an advantage it 
was also a disadvantage, and if the body were formed under 
the Companies Acts it would be free from many of the 
obligations which were imposed upon it by its charter. He 
was certain they did not give any preference to this company 
over existing bodies which were prepared to do the same kind 
of work, but the charter was a mark of the goodwill of the 
Government. There could be no question that German banks 
gave greater facilities to traders than were granted by similar 
institutions in this country. It was no uncommon thing to 
find German banks giving credit for six, nine, and ten years. 
Where could traders get anything like that credit in this 
country? The Corporation had been formed for the purpose 
of giving help of this kind. The Government was not giving 
any monopoly to the Corporation. They were quite ready to 
give the same privileges to any similar body of men who 
would undertake to do the same kind of work. The problems 
which would face the Government when the war came to an 
end would be more difficult even than the carrying on of the 
war, and he thought the House of Commons would do wrone 
to reject the first serious effort made in the direction of 
reconstruction after the war. , 


Exemption Applications.—At Hebden Bridge, the Clerk 
to the Council applied for H. Poole (20), single, assistant at 
the electricity works, who had been granted exemption on 
January 18th, 1916. The Advisory Committee had agreed to 
let the oldest assistant remain, but they wanted some contri- 
bution from the electricity department. If Poole were taken 
the department would-be left with only one cable jointer, 
who was the station superintendent. The Military represen- 
tative said if the Hebden Bridge electricity department was 
so dependent on a man of that age they must be in a bad 
way. Exemption to September Ist was granted, but the de- 
partment was strongly recommended to arrange for Poole's 
release. 

At the Lonsdale Appeals Tribunal, at Lancaster, the Mili- 
tary appealed against decisions of the Morecambe Tribunal. 
The Town Clerk asked for the retention of Mr. Annetts, chief 
electrical engineer to the Morecambe Corporation, who 15 
aged 36 years, and his assistant, Mr. A. Darnborough, aged 
32. Morecambe Tribunal had given them conditional exemp- 
tion. The Miltary appeals were dismissed, the exemptions 
to continue. i l i 

Oxford Tribunal heard a claim for extended exemption filed 
by H. G. Watson (29), electrical engineer and fitter. The 
case had heen put back for inquiries from the Dilution Officer. 
as stated here last week, and a certificate was produced from 
the recruiting office, munitions area, stating that appellant 
was not eligible for military service until he was sent 3 
calling-up notice bearing the stamp of the Munitions Area 
Recruiting Office. The case was dismissed. 
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Before the Hants Tnbunal, an appeal for further exemp- 
tion was made by Mr. J. J. Virtue, electrical engineer, of 
Aldershot. He claimed that he had to maintain a large num- 
ber of engines used by various firms for industrial purposes, 
and that without his assistance they could not keep the 
machines running, there being no one else in the town to 
take his place. The Local Tribunal stated that he had a 
partner (Mr. Burch) who could carry on the business, but 
that partner had been enrolled on the electricity staff of the 
Aldershot Command, leaving him to entirely control the busi- 
- ness, Which was now a one-man concern. He explained that 
Mr. Burch had attended to all the work at the camp, and 
recently he and certain workmen were taken over by Captain 
Mayne. The Tribunal allowed two months, with leave to 
apply again. 

An teen made fo: the retention of R. A. Pride (40), who 
is in charge of the electric light plant at Shiplake Court, 
Henley-on-Thames, has been dismissed, with a month’s grace, 
by the County Tribunal. : 

At Burnley Tribunal, Mr. Mozley. tramways manager, ap- 
pealed for a senior conductor and checker on the local tram- 
ways, aged 39, married, and C 2. He also applied for a cashier, 
%, single, and C1. He said they were in a helpless position 
in the general office. It was becoming serious in delaying the 
accounts. They coyld not get out the annual accounts; they 
were already a month late. The case of the conductor was 


adjourned for a fortnight in order that the man might be . 


re-examined, and the cashier was given until the end of July. 

An appeal was made at Southend by the Corporation for 
the retention of a mechanic and linesman engaged at the 
electricity works. The man has a certificate granted by the 
Munition Area Dilution Officer, and Mr. O. N. Howard (Mili- 
tary Representative) said he should take further steps in the 
case. On his suggestion, the cake was struck out. 

On the appeal of the Corporation, Gillingham (Kent) Tri- 
bunal has granted exemption, pending substitution, to G. 
Sullivan (39, Class C2). stoker at the electricity works. Mr. 
A. D. Chalmers, borough electrical engineer, said that, despite 
all his_efforts, he had failed to get a substitute. 

A Whitehaven electrical engineer appealed for an elec- 
trician. aged, 35, the only qualified. man left in the business, 
and whose departure would mean the closing of the business. 
The Tribunal allowed a month with a view to the man taking 
up work of national importance. 

At Ryde (Isle of Wight), P. Churchill. of the electric light 
works staff, stated that he had been called up, although the 
Tribunal had given him provisional exemption. He was in- 
formed that all such exemptions had been withdrawn, and 
that he had the right to appeal to the Tribunal. . 

A Military appeal was made at Colchester against condi- 
tional exemption held by F. E. Rodwell (82, Class A), a stoker 
at the Corporation electricity works. Mr. W. Frisby, elec- 
trical engineer, said that Rodwell was sent to the works by 
the Tribunal. The exemption was cancelled. 

At Aldershot, on June 12th, an appeal was made by A. F. 
Edwards (33, Class A), electrical wireman, employed since 
July, 1915, at the central power station. He complained that 
he had been discharged, having been released by a War Office 
order, whilst single young men had been taker on from a 
private firm. The Clerk said that applicant was actually in 
an exempted trade. This, and a similar appeal by another 
Wireman, were put back for a month for the Military Repre- 
sentative to bring the matter to the notice of the Aldershot 
Command. i 

At Eastbourne, a review was made of the certificates of 
12 men at the Corporation electricity works, seven being in 
Class Al, three in B2, and two in C1, The Electricity Com- 
taittee asked to retain the men as being in reserved occupa- 
tions. and on the ground that the staff had been reduced to 
the lowest limit, and that the men, by their work, helped 
munition work, and provided light for military hospitals, 
&c. An application had been made to the Ministry of 
Munitions to have the works certified. The electrical engineer 


(Mr. J. K. Brydges) said that if the staff was further reduced. 


it would involve risk. The cases were respited until the reply 
of the Ministry of Munitions is received. 


BUSINESS NOTES. 


Fire —The recent fire at the Morgan Crucis.e Co., 
Ltp.'s works at Battersea, which caused slight damage to an 
isolated building of the Crucible Factory, will only affect the 
delivery of a few special sizes of crucibles for a few weeks ; the 
production and delivery of Morganite and Battersea carbon brushes 
are in no way affected. 


Plant for Disposal.—The Dartford U.D.C. invites offers 
for one Ledward’s evaporative condenser (10,000 lb. of steam per 
hour), with air pump. Particulars are given in our advertisement 
pages J. a 


Sale Prices in the German Electrical Industry.— The 
following is the table referred to in our leader pages to-day, 
showing the percentage increases on the basis prices as compared 
with the pre-war period :— 


PERCENTAGE INCREASE IN BASIS OB PRE-WAR PRICES. 
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motors, &c. ... oe 125 .140 | 200 30: 
Generators and moto | 
ever 5 KW. and up to | 
100 kw. (100 revolu- 
tions)... söi oak 150 165 210 100 
Generators and motors 
of over 100 KW. e 160 _175 230 110 
Electric locomotives ... 160 ‘170 | 190 140 
Turbo-generator sets ... 140 145 | — —— 
Steam turbines... a 140 45 | — = 
Starting switches, regu- | 
lating resistances, &c. 125 140 =: 180 125 
Transformers (not oil | 
insulated) ... ... | 150 165 | 225 150 
Switching apparatus .... 110 125 ; 170 100 
Switchboard fuses and | 
* high-pressure fuses... | 115 130 | 200 115 
Excess pressure protect- i 
ing apparatus sè 120 135 ; 190 120 
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It is explained that the electrical firms receive supplies of copper 


' and copper alloys from the controlling departments at fixed prices 


for classes Nos. 1 and 2, these being higher for No. 2. In the case 
of class 3, and ín so far as orders for peace purposes can be carried 
out, it is mentioned that for these must be used exclusively any 
stocks released for this purpose, supplemented as far as possible by 
imports. The State War Department makes no range of prices for 
substitute metals, whilst materials for the manufacture of cables 
are allotted for each order, and the customer is charged on the basis 
of the prices paid for these materials. 


Denmark.—A company has been started in Copenhagen 
with the English title of the Industrial Trade Co., with a capital of 
14 million kroner, to import raw materials and half manufactured 
products, and export the completed articles—viz., ventilators, 
certain machine tools, motor carburetters, metal-filament lamps, 
Kc, 


Trade Announcement.—Messrs. TAYLOR, TUNNICLIFF 
AND Co., LTD., have moved their London offices to 110, Cannon 
Street, E.C. 4. For the present their telephone. number is 
“ City 8693.” 

; , © 

Dissolutions and Liquidations.— VAUGHAN ENGINEER- 
ING WORKS, LTp.—A petition for winding up this company has 
been presented by Edgar Allen & Co., Ltd., and J. Bedford & Sons, 
Ltd., Sheffield, and it will be heard on June 26th. 

' J. YULE & Co., hardware and electrical stores, 613, Manchester 
Road, Poplar, E.—Messrs. J. Yule & T. E. Nankivell have dis- 
solved partnership. Mr. Yule will attend to debts and continue 


`~ the business. 


CALMON ASBESTOS AND RUBBER WORKS, LTp.—The Controller, 
Mr. E. H. Fletcher, has applied for his release. 

J. L. & P. WEIDNER, London, E.C., selling branch of German 
manufacturers of leaf metal and aluminium, &c.—The Controller, 
Mr. G. Bostock, has applied for his release. 


The British Ignition Apparatus Association.—There 
are now 11 members of this Association, all engaged on the manu- 
facture of ignition magnetos :—The British Thomson-Houston Co., 
Ltd.; the British L.M. Ericsson -Manufacturing Co., Ltd.; the 
British Westinghouse Electric and Manufacturing Co., Ltd. ; the 
Electric Ignition Co. (1913), Ltd. ; the Fellowes Magneto Co., Ltd. ; 
Messrs. Hill Bros.. Ltd.: the L.M. Magneto Syndicate. Ltd. ; 
Messrs. North & Sons, Ltd.: the Stentophone Magneto Works, 
Ltd. ; Thomson-Bennett Magnetos, Ltd. ; and Messrs. C. A. Vander- 
vell & Co., Ltd. 


Book Notice.—A treatise on ‘‘ Gyrostatics and Rota- 
tional Motion,” by Prof. A. Gray, F.R.S., is in the press, and will 
be published by Messrs. Macmillan & Co.. Ltd., as soon as may be 
possible under present circumstances, It sims at giving acomplete 
account of tops and gyrostats, gyrostatio action im machinery, and 


gyrostatic appliances, x 
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LIGHTING AND POWER NOTES. - 


Australia.—The Sutherland Shire Council (N.S.W.) has 
entered into a contract with Mr. T. A. Robinson for the supply of 
electric lighting in Cronulla ; 72 street lights of from 50 to 100 cP. 
are to be installed, whilst electricity for private consumers will be 
available at od. per unit. 

In connection with the proposed electric lighting and pumping 
scheme for Mittagong, N.S.W., Mr. J. N. Franki has been 


instructed by the Municipal Council to prepare plans and specifi- ` 


cations. 

The Brisbane City Council has adopted a recommendation for 
the lighting by electricity of certain streets in the East Ward ; it 
is proposed to substitute 20 electric lights of 200 C.P. each for 31 
gas lamps. The cost of the installation is estimated at £370, and 
it is considered that there will be a saving in operation and 
improved lighting. 

The ratepayers of Murwillumbah Council, Queensland, have 
authorised the borrowing of £7,500 for an electric lighting 
scheme. 

. The Sydney City Coungil has considered a report by the Lord 
Mayor, Alderman R. D. Meagher, in reference to the restriction of 
.the electric lighting service owing to the shortage of plant at the 
Council's power house and the inability to obtain from Great 
Britain for some long period any considerable addition to the plant. 
The Lord Mayor reported that there was a possibility of making 
use of the surplus generating plant at the power houses of the 
Railway and Tramway Commissioners ; terms and conditions had 
been submitted on which the Council might obtain a bulk supply 
of electricity for a period of two years, with option of renewal ; 
this would necessitate the purchasing of transforming machinery, at 
a cost of £20,000, for distribution purposes. The cost of the 
energy to the Council would be 0'3d. per unit. The Council would 
be required to take electricity to fhe value of not less than £6,000. 
The city electrical engineer states that it is impossible to obtain the 
transforming machinery and switchgear from British manu- 
facturers, and if ordered from the U.S., the only available source, 
it would probably be ready for use by the winter of 1918. The 
Lord Mayor's report was referred back to the Electric Lighting 
Committee for further consideration.— Tenders. 


Beifast.— YEaR’s Workinc. — The working of the 
Corporation electricity undertaking for the year ended March last 
resulted in a gross profit of £36,541, as against £45,700 in the 
previous year; after deducting loan, sinking fund, and income- 
tax charges amounting to £30,830, as compared with £28,200 iu 
1015-16, there remained a net profit of £5,697, as compared with 
£17,400 in the previous year. The city electrical engineer, Mr. 
T. W. Bloxam, in his report states that the large increase in the 
working expenses, due to a record wages bill and the high cost of 
sets and other materials, was the cause of the reduction in the 
profits. — 

The Tramways and Electricity Committee has decided to con- 
sider the report at a special meeting. 


Burton-on-Trent.— YEaR’s WorKING.—During the past 
year the Corporation electricity undertaking earned a total revenue 
of £23,956: working expenses amounted to £12,110, and after 
deducting loan charges, £7,183, contributions to capital expendi- 
ture £942, and special expenditure (including £240 bonus under 
the profit-sharing scheme), £710, there is a net surplus on the year's 
working. of £3,010, which it is proposed to allocate as follows :— 
£1,350 to expenditure incurred on mains extensions, services and 
transformers, and £1,660 to the renewals fund. The total number 
of units sold during the year amounted to 3,993,197, an increase of 
493,859, or 24°11 per cent. as compared with. 1915-16; power 
supply showed an increase of 538,432 units, and heating and cooking 
an increase of 44,080 units. The total average works cost was 
728d., as against ‘658d. in 1916, and the total costs 1°259d., as 
against 1°265d, in the previous year. The total capital expenditure, 
including £2,458 during the year, was £129,938, the net outstand- 
ing debt at March 31st, 1917, being £59,383. The maximum load 
of 2,000 KW. was reached on December 12th, 1916, being an 
increase of 249 Kw., due to the large increase in H.P. connected 
during the year, the total H.P. of motors connected now being 
4,051 H.P., an increase of 691 H.P, 


Cheam.—Streer LicutTinc.—The Electricity Co. has 


given a rebate of 66 per cent. on the contract price for street 
lighting. 


Dublin.—The Executive of the Dublin Citizens’ Associa- 
tion had under consideration the ruling out of order at a Corpora- 
tion meeting of a proposed addendum to a report on the new 
housing scheme in the Spitalfields area for the provision of electric 
lighting, and strong exception was taken to the procedure by 
which a report of a Committee cannot be amended in open Council 
until it has been sent back to the Committee. 


ELECTRICITY ACCOUNTS.—The method of collecting electricity — 


accounts in Dublin, which has always been regarded as curiously 
anomalous, was referred to at a Corporation meeting recently, 
when Mr. P. T. Daly urged that the Electricity Committee ought 
to have the collection in its own hands, and that commission 
should not be paid to men for accounts which they did not collect. 
Mr. Sherlock, ex-Lord Mayor, explained that for 10 years the 
Corporation had been trying to get the collection of its own 
accounts, but had been told, in the most positive manner, that it 
had no legal power to take over from the rate collectors the collection 
of electricity accounts. The percentage of bad debts was, howe 


“ever, extraordinarily low. Alderman Farrell mentioned that when 


an officer of the Council died recently, it was found that he owed 
an account extending over several years for electric light. That, 
he said, was a monstrous state of affairs. Councillor O'Neill, 
chairman of the Electricity Committee, said the widow of the 
officer referred to was paying the amount by monthly instalments. 

A special meeting of the Corporation, after considering the 
report of the Special Committee which inquired into the 
administration of the electricity undertaking, and the recommend- 
ation that, failing Col. d’Alton, Mr. Mark Ruddle should take 
entire charge, as general manager, for two years, decided that the 
report should go back to the Electricity Committee, with the full 
powers of the Corporation to deal with the matter. 


Dundalk.—Tak-o1. FurL,.—It was reported at the 
Urban Council that all five engines at the power station are now 
running on tar-oil, the results, so far, being satisfactory. Paraffin 
is being used as pilot ignition oil, the quantity being about 10° per 
cent. of the total quantity of tar-oil used. The expense in fitting 
new ignition gears on engines is expected to be recouped in less than 
six months’ working, by the saving from the use of tar-oil, which 
is a home product. ý 


Grimsby.—YEAR’s WorkiNG.—The report of the year's 
working of the Corporation electricity department to March 3lst 
last shows a gross revenue of £26,951, works costs amounting to 
£16,208, and interest, loan repayment. &c., to £7,955 ; the net profit 
was £2,787, an increase of £936. The output for the year was 
3,164,188 units, an increase‘ of nearly 20 per cent. on the year 
1915-16. 


Hereford.—The T.C. has decided to dispose of two Belliss- 
Silvertown generating sets for £600, and a Worthingtan condense 
for £200. 


Kettering. Yrar’s Workinc.—During the year ended 
March 31st last, the Council’s electricity undertaking sold 2,435,776 
units ; the revenue amounted to £19,052 (£7,000 being derived 
from sales at fd. per unit); the generating, distribution, and 
management costs totalled £12,185, leaving a gross profit of 
£6,867. Interest and sinking fund charges totalled £6,317, leaving 
a surplus on the year of £550. A balance of £4,275 is carried 
forward, and the reserve stands at £5,492. ; 

It has been decided to lay an additional feeder at an estimated 
cost of £2,250 ; also to increase both lighting and power charges 
by a further 10 per cent. 


King’s Lynn.— YrAR’s WoRKING.—At a meeting of the 
T.C., the Electricity Committee presented a statement showing 
that the receipts for the year ended March 31st last were £7,933, as 
against £8,068 in the previous year, and expenditure, £7,643, against 
£7,049, leaving a profit of £290, as compared with £1,018 a year 
ago. The average works cost for the year was 1°609d. per unit, 
as compared with 1‘257d. in the previous year, and the total cost 
of production, 3°614d. per unit, as against 3°'194d. The Committee 
recommended that from the end of the present quarter the charges 
for current used for power be increased 10 per cent. After some 
criticism the report was adopted. 


t ; 

Kirkcaldy.—At the last meeting of the T.C., a statement 
was submitted giving reasons for deciding not to adopt Sir John 
Snell's recommendation to sell the Corporation electricity under- 
taking to the Fife Electric Power Co. The proposal that the 
Corporation should sell its works to a profit-earning oencern and 
become bound to it for a period of years, possibly for perpetuity, 
was contrary to the tendency of all modern legislation, which had 
aimed for years at putting in the hands of the municipalities all 
the public utility services. The Corporation and the public of 
Kirkcaldy were determinedly opposed to any proposal to place 
themselves in the hands of a company. 


-Leeds.— YEAR'S Report.—In further reference to our 
note on page 573 on the year's working of the Corporation elec- 
tricity undertaking, during the year under review 54,992,742 units 
were sold, an increase of 10,203,520 units, or 22°78 per oent., 
40,143,880 units being for power purposes, as compared with 


_ 27,385,097 in the previous year. The aggregate capacity of the 


motors connected has grown from 35,054 to 48,513 H.P. ; the report 
states that the rateable value system of charging for private resi- 
dences is being increasingly adopted, the sales to such consumers 
being 66 per cent. greater than in the previous year. The total 
cost of production per unit sold was ‘98d., as compared with ‘91d. 
in 1916. The total all-in costs were 1°04d., and the average price 
obtained per unit sold was 1°06d. The maximum load was 22,255 
KW., the total capacity of the plant being 32,600 Kw. During the 
year a new 6,000-Kw. alternator was brought into use. 


Leicester.— YEAR'S WoRKING.—The accounts for the 
year ended December 31st last show that 7,030,940 units were 
generated at the Aylestone works, 5,252,121 units being sold. The 
total revenue amounted to £46.257,a slight reduction (£360) on the 
previous year, while the total costs amounted to £31,917, some 
£5,000 increase on 1916. The gross profit of £14,701, with £763 
taken from the reserve, was absorbed in meeting interest, sinking 
fund, and other charges. The reserve funds in hand now amount 
to £11,290. The Aylestone station supplied 1,393,310 unite to the 

-Lero station. The Lero station had an output from steam-driven 
plant of 18,169,920 units, of which 1,585,601 units were required 
for station use ; 9,412,336 units were supplied to power cohsumer, 
and the balance to the/tramway\undertaking, TNe power con- 
eumers supplied from the Hero plant numbered 292, with 11,100H-F, 
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of motors. The total costs of the Aylestone undertaking averaged 
145d. per unit, and the receipts were 2°12d. „The overall costs of 
the Lero station, including interest and sinking fund charges, 
‘id. per unit, and an average of ‘95d. was received for the 
power unite sold, the surplus (on power supply only), after allow- 
ing for distribution, interest, and sinking fund charges on cables, 
ko., being ‘135d. per unit, or, roughly, £5,300, which is incor- 
porated in the tramway accounts. 


London.—Sroke Newrnatoy.—The Electric Light 
Committee recommends that the Council's minimum charge for 


electricity supply of 18s. 4d. per quarter be suspended during the © 


June and September quarters of the year, when the Summer Time 
Act is in force, commencing with the current June quarter. 

PoPLAR.—The Electricity Committee recommends the Council to 
support the Bradford resolution for increased municipal repre- 
sentation on the Board of Trade Committee on Electricity Supply. | 

MARYLEBONE.—The B.C. is recommended to agree to a further 
increase of ?d. per hour in the wages of employés of the electricity 
department (dating from April lst), except to the clerical staff, 
women, boys, and engineering assistants. 

L.C.C.—The Finance Committee recommends the Council's 
sanction to the borrowing of £9,185 by the Hackney B.C., the 
balance of the costs of the buildings in connection with the large 
scheme of extensions of the B.C.’s electricity undertaking ; also to 
the borrowing by the Islington B.C. of £4,000 for an additional 
feeder in the Belle Isle district, and by the St. Pancras B.C. of 
£5,840 for the purchase of electrical plant. 


Newport (Mon.).—PrRicE INcREAsE.—The Council has 
decided to increase the charges for electricity by a further 10 per 
cent., making 30 per cent. altogether. 


Nuneaton.—Price Increase.—The Electricity Com- 
mittee ig recommending the Council, at its next meeting, to 
increase the charges on all accounts for the quarter ended 30th 
inst. by 20 per cent., exoeut power accounts, where the increase will 
be 10 per cent. 


Ormskirk.— PRICE INcREASE.—The Electric Supply Co. 
has decided to increase the price of electricity, from July lst, 1917, 
by 4d. per unit for lighting purposes, and by 10 per cent. for power, 
cooking and heating. 9 i 

Ossett. —The T.C., last week, decided to increase the war 
bonus to Corporation male employés to 78. per week, and iat of 
female employés to 5s. per week. 


Southport.—The T.C. has referred back the minute 
giving the Electricity Committee's sanction tothe Birkdale Electric 
Supply Co. to raise the charges to private lighting consumers in 
the district, the suggestion put forward being that in certain par- 
ticulars the Birkdale Co. was charging more than the Corporation, 
in violation, it was alleged, of the understanding said to exist. 

The Electricity Committee had sanctioned an application by the 
Birkdale Electric Supply Oo. to charge 5d. per unit plus 5 per cent. 
to private lighting consumers, ‘on condition that the increased 
profits of receipts so arising shall not be taken into account in the 
event of the future purchasing of the undertaking by the 
Corporation.” 


Swindon.—The T.C. has decided that the existing scale 
of charges for energy shall continue, it being considered, after 
taking into account the prospective capital expenditure, that the 
charges are sufficient to meet the expenses of the undertaking 
during the next three years. 


Tasmania,—The Launceston Council has asked Mr. 
Butters, chief engineer to the State Hydro-electric Department, as 
to the prospects of the Government erecting a transmission line to 
the city in readiness for the winter of 1918, and he has replied 
pointing out the necessarily high annual charge, £7,500, and that 
he cannot recommend such a line, but has referred the question to 
the Government.— Tenders. 


Torquay.— Price INcREasr.—The T.C. announces that 
from the Midsummer reading of the meters the charges for energy 
for all purposes other than lighting will be increased by }d. per 
unit, or the percentage equivalent. 

Whitehaven.— The T.C. has decided to make no altera- 
tion at present in the charges for energy, owing to the issue some 
time ago of a leaflet pointing out that no advance in the charges 
for electricity was proposed. A war advance of 10 per cent. had 
been suggested by the electrical engineer. 


Worcester Park.—STREET [icutTine.—The Lighting 
Committee has been instructed to consider the question of lighting 
the whole district with electricity ; it is stated that the Gas Co. 
refused to consider the application of the Council for a reduction 
in the charges on acoount of the reduced-lighting reguletions.. 


TRAMWAY and RAILWAY NOTES. 


Australia.—The question of the electrification of the 
Glenelg and other suburban railway lines in South Australia wes 
referred to recently by Mr. A. B. Moncrieff, Commissioner of Rail- 
ways. He said that, as far as the Glenelg line was concerned, it 
would ii be a paying Gan Jt would be wise to 
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give the matter consideration, but to hold their hands while the 
present prices prevailed. 

The Prahran and Malvern Tramway Trust (Victoria) has 
authorised the construction of an electric line along Burke Road.— 
Tenders. 

Fhe returns of the revenue and expenditure of the New South 
Wales tramways for the nine months ended March 31st last show a 
gross revenue of £1,199,781, an increase of £13,917; working 
expenses amounted to £1,222,255, an increase of £65,967 ; and the 
net revenue was £277,526, a decrease of £52,050. The car-mileage 
was 19,098,588, a decrease of 741,808 miles, and the passengers 
carried numbered 221,220,660, an increase of 2,648,678.—Sydney 
Daily Telegraph, 


Bradford.—TRamMways ReEport.—The city treasurer 
presented the statement of accounts for the year ending March 31st 
to the Tramways Committee last week. He stated that the figures 
did not accurately represent the whole position, because expendi- 
ture on repairs and maintenance had necessarily been deferred 
owing to the war, and would have to be met later. This unascer- 
tainable amount was outstanding as a debit to be ultimately pro- 
vided for. The year's net profit was £30,802, as compared with 
£29,771 last year. Traffic income had increased by £11,920, the 
year's average income per car-mile being 1s. 14d. Traffic expenses, 
including the wages of drivers and conductors, had increased by 
£11,700, and general expenses had increased by £1,200. In these 
expenses accident insurances and compensations had increased from 
£2,800 to £4,500, chiefly due to the Wyke accident. There was a 
decrease in costs of repairs and maintenance of £10,000 as com- 
pared with last year, and of £14,000 as against two year ago, 
£9,000 less having been spent on the maintenance of rolling stock. 
Power expenses had been decreased by £500. The payment to 
dependents of men on military service was £14,350, an increase of 
£6,013. Interest on loans was slightly increased, and the contribution 
to sinking fund was £800 less, some early loans having been, paid 
off. The accounts in connection with the railless system were 
included in the figures already given, but the separate accounts of 
the department showed a deficit. of £3,176, without allowing 
anything for the feeding value of the service to the general 
tramway undertaking. One-half of the original cost of the under- 
taking has been paid off, there being now outstanding loans of only 
£550,000, whereas the capital expenditure was £1,100,000. After 
carrying to reserve and renewals account the profit, and meeting 
renewal expenses incurred during the year, the balance of that 
account now stood at £91,000, from which £10,000 had been 
appropriated in relief of the rates for the current year. 


Continental—France.—The Chemins de fer du Midi 
have just commenced the electrification of their system by the in- 
stallation of electric traction on the Loursdes-Pierrefitte and Tarbes- 
Bagnéres-de-Bigorre sections. This first experiment has proved 
successful, having resulted in a saving of 500 fr. (£20) per day in 
working expenses. 

Two hydro-electric generating stations have been provided for— 
one being now completed and the other in course of construction. 
These stations, according to a recent issue of La Nature, present 
special features, in that they have to supply a public service which 
has to work without interruption. The water supply is derived | 
from certain mountain torrents æ mile or two from the generating 
station. 

The Soulom station—i.e., that which is now completed—com- 
prises a machine room, transformer room, a switch room, and two 
high-tension network distributing towers. 

The generating plant comprises three turbines of 3,500 H.P. and 
two of 350 H:P. driven by one water supply, and the same number 
of turbines, of the same power, driven by a second supply. Each 
turbine drives an alternator running at 500 R.P.M. in the case of one 
of the water supply lines, and at 330 B.p.M.in the case of the other. 
The alternator supplies single-phase current at 6,000 volts and 16°66 
cycles per second ; its effective electric capacity is 2,100 kw. The 
small turbines, working at 600 R.P.M., drive D.C. generators supply- 
ing current at 125 volts for supplying the auxiliary services and 
exciting the alternators. 

The alternating current is conducted by aluminium bars to the 


_transformer room, where the pressure is raised to 60.000 volts, 


and thence to six oil-break switches. Two main switches placed 
at each end distribute the supply to the two towers already men- 
tioned, whence aluminium cables conduct it to the transformer sub- 
stations. In the latter the energy is stepped down from 60,000 to 
12,000 volts, and distributed to he railway. Bow collectors are 
fitted on 56-ton motor coaches, the pressure being further reduced 
for use in four single-phase motors, each of 125 H.P. These coaches 
can attain a speed of 85 km. (53 miles) per hour. The goods loco- 
motives weigh 85 tons, and are also fitted with bow collectors, and 
have two 600-H.P. motors each. They can haul a load of 300 metrio, 
tons over a 1°6 per cent. gradient. 

Protection against lightning is provided for by electrolytic 
arresters fitted on the supply lines ; slow discharges are guarded 
against by hydraulic dischargers. 

This generating station of Soulom, with its two supplies of 
energy and two groups of machines, is capable of supplying 
12,000 Kw. constantly, plus a reserve of 2,400 Kw. One of the 
groups, with its own water supply, is used as an emergency set. 


Glasgow.— LOTTERY TIcKETS.—At a special meeting 
last week, the T.C. decided to approach the B. of T. for the purpose 
of securing a licence to legalise a lottery scheme with the object 
of providing comforts for sailors,soldiers, and other sufferers 
through the war. It-will_ be, recalled that the) Lord Advocate and 
Secretary for Scotland taboos the scheme, and that the latter 
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refused to receive and discuss the position with a delegation from 
the T.C. The sale of tickets on the tramway cars,was suspended 
last week pending a definite finding, and three representatives 
visited the B. of T. to negotiate in the matter. The receipts for 
the past 11 weeks amounted to £16,881 128. 9d., of which £15,778 
was distributed. 

FINANCIAL STATEMENT, 1916-17.—-The completed statement of 
accounts of the tramway department for the year ending 
May 3ist, 1917, has now been issued, d shows that the 12 
months under review have been the most notable in the history of 
the undertaking. As was published in the REVIEW recently, the 
total receipts amounted to £1,260,115, as against €1.157.336 for 
1915-16. The total expenditure was £838,065, compared with 
£773,442. The balance carried to net revenue account amounted 
to £422,049, while the interest on investments brought in £78,637. 
The total free revenue amounted to £500,686. From this there 
fell to be deducted £339,707 ; the surplus which will goto the 
common good of the city is £160,984, against £43,548, and it is 
pointed out that recently the Committee freed the undertaking 
from debt, and thus enabled the T.C. to subscribe £2,000,009 to 
_ the 5 per cent. War Loan. 


Halifax.—Shortage of petrol has necessitated the with- 
drawal of the Tramway Committee's motor-‘bus service to Siddal, 
and threatens a similar fate for Wainstalls : there is a great outcry 
in these isolated places, which are dependent on the ‘buses as the 
only means of conveyance. 


Lancashire —TRaAMWAyY Waces.—The Committee on 
Production has decided, in connection with the application for a 
wap bonus of 108.a week made by the Amalgamated Association 
of Tramway Workers on behalf of employés in various towns in 
Lancashire and Cheshire, to yrant an increase of 2s. 6d. a week on 
the war advance now being paid to workers (male and female) 
18 years of aye and over, and 1s. 3d. a week to thosesunder 18. The 
amounts are to be revarded as war wares, dependent upon the 
abnormal conditions now prevailing. The tramway authorities 
affected by the award include the Corporations of Accrington, 
Ashton, Bolton. Bury. Birkenhead, Blackburn, Burnley, Man- 


chester, Colne, Darwen, Oldham, Preston, Rochdale, Salford, 


Stockport, Wigan, Wallasey, and Warrington. 


Leicester.— YEAR'S WorkING.—The total revenue of 
the tramway department for the year to December 31st last was 
£216,270, as compared with £188,520 for the previous year. The 
working expenses, £152.953. compared with £122.142 for 1915, 
leaving a gross balance of £63,316, a reduction of £3,061 on the 
previous year. l 

After meeting interest, sinking fund. and other charges, and war 
allowances amounting to £12.044. or. roughly, £5,000 in excess of 
the previous year. the netgoalance remaining was £?.157, as avainst 
£11.96] for 1915. The balance has been placed to reserve. During 
the year 42.232.638 passengers were carried, an increase of 1,792,480, 
and the car-mileage was 4,108,303, an increase of 203,364 miles on 
the previous year. i 


Manchester. — YrEAR’S Workinc.—During the year 
ended March 3lst last the Corporation tramway undertaking 
carried 219 million passengers, as against 200,900,000 in the 
previous year, the car-mileage, 18.388,302, however, showing a 
decrease of nearly 100.000. The total revenue was £978,678, and, 
after deducting working expenses, £598,744, and war allowances. 
£91,023, the gross profit remaining was €288.910. Adding bank 
interest, &c., and deducting interest, ¢61,091. sinking fund charges, 
£63,359. tramway rent, £27,426, and street improvement and lease- 
hold charges, there remained €159.007, From this £39.525 was 
placed to renewals, income-tax absorbs £5,407. and the balance of 
# 100,000 is contributed in aid of the rates. It is pointed out that 
after paying £100,000 in rate aid, the renewals contribution was 
limited to £39,525, instead of £99,500. which would normally be 
provided. The revenue represented “575d. per car-mile increase : 
working expenses increased by °525d. per car-mile, and the balance 
of 4°959d. per car-mile showed an increase of ‘051d. The tramway 
department purchased 28,684,389 units from the electricity depart- 
ment at 151d. per unit, and used 1°56 units per car-mile. During 
the year 1,112,180 parcels were carried, an average of 21.388 per 
week, the total receipts from this service being £14,418. The ‘buses 
operated by the department ran 180.056 miles and carried 
1,416,760 passengers ; the cost per mile run, including depreciation, 
was 94d., and the earnings nearly 9id. ~ 


New Zealand.— According to the Australian newspapers 
dated April 21st, just to hand. it appears that as a result of the 
strike of coal miners against the Military Service Act the Auck- 
land tramways would have to cease running within ten days, 
“unless supplies of coal are forthcoming.’ It was stated by a 
Member of Parliament at a Labour meeting at Greymouth that, 
although the New Zealand miners numbered 17 per cent. less than 
before the war, the output was 25 per cent. more. and the output 
per miner was “a world's record.” 


Southend-on-Sea.— Y EAR’S WorkKING.—The expenditure 
on the tramway department during the year ending March 31st, 
1917, was estimated at £40,150, while the actual expenditure was 
£42,490. The income was estimated at £40,500, whereas it was 
actually £45,452. 

Sonthport.—TRamway PurcHase.—An expert has been 
appointed by the Corporation to survey and value the Southport 


and Birkdale Tramway Co.'s undertaking in connection with the 
.cgotiations for purchase. 


TELEGRAPH and TELEPHONE NOTES. 


Canada.—Thie earnings of the cable, telegraph, and 
wireless companies and the Government telegraph service of Canada 
reached $6,255,740 in 1916, as compared with $5.536.337 in 1915. 
The pole mileage of telegraph lines in Canada in 1916 was 40,251, 
and the wire mileage 206,551. In 1916, 10,835,936 land messaves 
and 1,134,905 gable messages were transmitted.—7. and T. Age. 


Russia.—An All-Russian Congress of professional mili- 
tary radio-teleyraphists will be held in Petrograd on June 3(th.— 
Times. 


Spain.—Compania Iberica de Telecomunicacion is the 
style of a company newly formed to work in Spain and Portugal 
the De Forest wireless patents. The company is in negotiation 
with the provincial authorities of Vizcaya with a view to estab- 
lishing a wireless system in that province. 

All Spanish merchant vessels of 500 tons. or over, are to be 
provided with wireless telegraph apparatus with a minimum range 
of 190 miles.— 7. and T. Age. 


CONTRACTS OPEN and CLOSED. 


la 


OPEN. 


Australia. —SyYDNEY.—Angust 2?nd. N.S.W. Govern- 
ment Railways and Tramways. Thirty-six indvction motor 
(Specification No. 188). September 19th.—One 225-H.P. synchro- 
nous motor (Specification No. 459). Particulars from Electrical 
Engineer's Olħce, 61, Hunter Street, Sydney. 

MELBOURNE. — July 25th. , Victorian Railways. Step-down 
transtormer and iy hae equipment for Sandringham-Black 
Rock electric tram@y. Particulars from the Chief Storekeeper, 
Railway Offices, Spencer Street. Melbourne. 


Erith.—June 23rd. Electricity and Tramways Depart- 
ment. One water-tube boiler with superheater, economiser, auto- 
maticstoker, kc. See “ Official Notices ` June Lith. 


Exminster.—June 28th. Electrical appliances for a 


year, for the Devon County Lunatic Asylum. Mr. C. Masters, Clerk. 


‘Glasgow, — Electricity Department. Boiler-house plant. 
E.H.T. switchgear (20,000 volts). See“ Official Notices ` June 15th. 


Newport (Mon.).—June 30th. Electricity Department. 
Induced-draught. plant. additions and extensions to fuel economisers 
and cooling towers. See “ Official Notices ` June 15th. 


Salford.—June 20th. (1) Coal supplies for 12 months. 
(2) Motor wagon for coal transport. (3) Steam boiler housing. 
Borough Electrical Engineer, Electricity Works, Frederick Road. 
Salford. : 


Sleaford.—J une 29th. 250 tons of best hard steam coal 
for the U.D.C. Electricity Works. Mr. G. Horry, Electrical 
Engineer. 


Spain.—Tenders are being invited for the electrification 
of a portion of the railway system in the Asturias belonging to the 
Compania del Norte. The section in question is 62 km. in length, 
extending from Puerto de Pajaxes to Busdongo, and includes 
79 tunnels. The principal features are :—Train speed, 30 km. per 
hour, up and down; weight of trains, 330 tons gross, without 
hauling machinery : number of locomotives, 12 at first. nine in 
service; maximum weight per axle, 14,000 kg.; supply system. 
single or three-phase in feeders and working lines. or three- 
phase between centrai and sub-stations and continuous in working 
line; voltage, 15,000 in working line, single-phase current, or 
2,000 —3,000 volts continuous current. If three-phase current, at 
option of contractors. The installation comprises all buildings. 
such as central stations, sub-stations. &c., transformers, feeders. 
working cables, &c.-—/adustria e Tnvenciones, 


Warrington.—July 4th. Motor tower wagon for Tram- 
way Department. Borough Electrical and Tramway Engineer. 


Wolverhampton.—June 22nd. Reinforced concrete coal- 
bunkers and skeleton structure, for the Electricity Department. 
Mr. S. T. Allen, Engineer and Manager. 

June 30th. Electricity Department. Cooling towers, motar: 
driven pumps. See “Official Notices” June 15th. 


` 


| CLOSED. 
Australia,—N.S.W. Public Works Department. Accepted 


tender for switchgear, cables, wiring, transformers, and lightning 
arresters, for the Government. Power House, Port Kembla, at 
specified rates: Australian General Electrio Co. 


=e 
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Glasgow.—The T.C. has accepted the following tenders 
for the Tramways Department :— 


Armature coils.—British Westinghouse Co. 
Trolley cord.—Cookson & Co. 
| 


Government Contracts.—List of new contracts placed 
May. 1917 :— 


War OFFICE. 


X-ray appliances (protective).—J. L. Hancock, Ltd.; Schall & Schall. 
Electric cables.—India-Rubber, Gutta-Percha, and Telegraph Works Co., 
Ltd.; Siemens Bros. & Co., Ltd. , 
Ebonite.—India-Rubber, Gotta-Percha, and Telegraph Works Co., Ltd. ; 
C. Mackintosh & Co., Ltd.; Peel-Conner Telephone Works, Ltd. 
Electric light fittings and accessories.—Benjamin Electric, Ltd. ; Elec- 
trical Conduits, Ltd. ; Elm Works, Ltd. ; Eureka Conduits and Fittings 
Co., Ltd.; Forward Electric Co., Ltd.; Gabriel & Co.; 8. Heath and 
Sons, Ltd.; [Ingram & Keinp, Ltd.; Nettlefold & Sons, Ltd.; Oriental 
Tube Co., Ltd.; Perfecta Seamless Steel Tube and Conduit Co., Ltd.; 
Rainsford & Lynes, Ltd.; Satchwell & Gittings; C. J. Thursfield and 
Co., Ltd.; Veritys, Ltd.; Ward & Goldstone. ‘ 
Generating sets and accessories.—Coventry Simplex Engines, Ltd.; W.H. 
Porman & Co., Ltd.; R. A. Lister & Co., Ltd. ; Record Engineering 
.« Ltd. / 
Terminals, electrical instruments. — Davis & Timmins; L. Herve; 
Houghton: pulcher Manufacturing Co., Ltd.; C. J. Thurstield and 


Works services electric lighting.— Ellis & Ward, Ltd.. 
Iron wire.—R. Johnson & Nephew, Ltd. 


INDIA Orrice STORE DEPARTMENT, 


Carbon cups.— Peel-Conner Telephone Works. 
Cells.—General Electric Co., Ltd. 
Copper bolts.— Williams, Foster & Co.; Pascoe, Greentield & Sons. 
Copper sulphate.—G. Boor & Co. 
Insulator cups.—Bullers Ltd. 
Switchboard.—Automatic Telephone Manufacturing Co. 
Telephone sets.—Peel-Conner Telephone Manufacturing Co. i 
* Voltoids.—Brunner, Mond & Co. > 
Post OFFIcE. 
Telegraph apparatus.—Automatic Telephone Manufacturing Co., Ltd. 
H. White & Co. : 
Telephone apparatus.—Automatic Telephone Manufacturing Co., Ltd. ; 
' ent & Co., Ltd. ; Sterling Telephone and Electric Co., Ltd.; Western 
Electric Co., Ltd. ` 
Air line arms.— T. Gabriel & Sons and Burton. 
Bolts for arm combiners.—Guest, Keen & Nettlefolds, Ltd. 
Cast-iron brackets.—Bullers, Ltd.; A. Kendrick & Sons, Ltd.; Ley’s 
Malleable Castings Co., Ltd. 
Bubmarine cable.—Telegraph Construction and Maintenance Co., Ltd. ` 
Telegraph Cables.— British Insulated & Helshy Cables, Ltd.; W. Geipel 
and Co., Ltd. : Henley's Telegraph Works Có., Ltd.; New Gutta-Percha 
Co., Ltd.; Telegraph Construction and Maintenance Co., Ltd. ; Union 
Cable Co., Ltd.; Western Electric Co., Ltd. 
Cases for telephones. - Siemens Bros. & Co., Ltd. 
Dry cells.—British Ever-Ready Co.; J. C. Fuller & Sons, Ltd.; General 
, ~ Electric Co., Ltd. a ai 
Tele hone cords.—London Electric Wire Co. & Siniths, Ltd. 
Earth plates.— Walls, Ltd. | 
Stay rods.—Bullers, Ltd. 
Air line saddles for arms.— Bayliss, Jones & Bayliss, Ltd.; C. Richards and 
Sons, Ltd. | ; 
Insulator spindles.—Bullers, Ltd, 
Steel wire. — Dorman, Long & Co., Ltd. 
Galvanised iron wire.—Rylands Bros., Ltd. 


London.—SreEPNEY. Electricity Committee. Accepted 


tenders : 


Cleve & Co.—80-90 tons D.S. nuts at 27s. 6d. aton; E. Foster & Co., 100 tons 
West Cannock #-in. slack, at 19s 4d.a ton. 

The Committee recommends the renewal of the contracts for a further 12 
months with the Reason Manufacturing Co., Ltd., for meters, at an increase of 
10 per cent., and for demand indicators, at an increase of 5 per cent. on the 
present contract prices, and with the Venner Time Switches, Ltd., for time 
switches, at an increased price of 10 per cent. J 

The Committee has accepted the offer of the B.T.H. Co. tor three earthing 
switches, at £55 10s. 


WooLwicu B.C.—Bruce Peebles & Co.—Motor converter, ¢ 3,825. 


MARYLEBONE.— The Electricity Committee recommends the 
Council's acceptance of the offer of the British Westinghouse 
E. and M. Co., Ltd., for two air-pump motors, at £329, and the 
offer of Edison Accumulators, Ltd., of £216 for,a special. battery 
for the electric vehicle. 

HAMMERSMITH.—The Electricity Committee recommends : 

That no tender be accepted for fitting mechanical stokers to three of the oldest 
boilers, but that the boilers in eae be disposed of as soon as possible ; 

That the tender of Messrs. J. P. Hall & Sons for a boiler feed pump (plunger 
type), at £859, be accepted, and also that of Mr. E. C. Berridge of £145 fora 
strainer for condensing water. 


PorLAR.— Electricity Committee. Accepted tender : 3,500-kw. 


turbo-generator, with G.E.C. machine, £20,389.— Messrs. Willans - 


and Robinson, Ltd. 


G.P.0.—The General Electric Co.. Ltd., have again secured the 
contsact for Osraia lamps—until March, 1918. 


Sunderland.—T.C. Electricity and Lighting Committee ; 


C. C. Wakefield & Co.—Transformer oil. 
Staveley Coal and Iron Co.--Cast-iron piping. 
George Angus & Co.— Pipe joints. 


Swindoy.—T.C. 300 tons of East Cannoin screenings 
coal for the Electricity Works.—Bowater, Ltd., of Birmingham : 
228. 6d. per ton net. : l 


Wolverhampton. — Corporation Electricity Committee. 
Accepted tenders for fuel :— 


Holly Bank Co.—Washed fine, 30,000 tons; 13s. per ton delivered. 

Holly Bank Co.—D.S. nuts, 15,000 tons ; 16s. per ton delivered. 
Mid-Cannock.—Fine slack, 8,000 tons ; 18s. 9d. per ton delivered. 

Coombes Wood.—1}}-in. slack, 10,000 tons; 126. 9d. per ton delivered. 
Brownhills.—1ġ-in. slack, 10,000 tons; 14s. 9d. per ton delivered. 
Bowater.—East Cannock, 50 tons per week; 15s. 6d. per ton delivered. 
Brentnall & Oleland.—East Cannock, 60 tons per week; 16s. 6d. per ton 


delivered. | 
Brentnall & Cleland.—Coke dust, 5,000 tons ; 5s, 6d. per ton delivered, 


Pa 


O 


FORTHCOMING EVENTS, 


Physical Society of London.— Friday, June 22nd. At5 p.m, At the Imperial 
College of Science, South Kensington, 8.\W. Ordinary meeting. 


Incorporated Municipal Electrical Association.— Friday, June 22nd. 
At the Institution of Civil Engineers, Great George Street, S.W., at 
10 a.m., Council meeting; at 10.30, Annual general meeting. 


Association of Supervising Electricians.—Tuesday, June 2th. At 
7.45 p.m. At St. Bride's Institute, Ludgate Circus. Annual general 
meeting. 


Tramways and Light Railways Association.—Friday, June th. At 
3 p.m. At the Institution of Civil Engfneers, Great George Street, 


S.W. Annual congress. 


OUR HALF-YEARLY INDEX. 

As it is necessary to effect every possible economy in 
paper consumption, the Index to Vol. 80 of the ELEc- 
TRICAL Review, which will be printed in the course of a few 
weeks, will be supplied only to those who, through the post, 
specially apply for it. To such it will be supplied for 3d. 
post free. Any reader or advertiser at Home or Abroad 
who requires a copy for binding, or for other purposes, is 
asked to make application therefor promptly to: The 
Publisher, ELEcTRICAL Review, 4, Ludgate Hill, London, 
E.C. 4. 


NÓTES. 


Redistribution of Coal Available for Steam Boiler 
Purposes.—The Controller of Coal Mines recently circulated a 
large number of forms asking for information regarding coal nsed 
by steam boiler owners throughout the country. Many of these 
have not yet been returned. and firms who have received such 
forms are, therefore, requested to forward the particulars asked for 
to the Controller at once, otherwise it may not be possible for their 
requirements to receive consideration in connection with a scheme 
which is being prepared to enable a suitable supply to be main- 
tained for all concerned. Any firms or persons using coal for land 
boilers who have not received a copy of the form should apply to 
the Controller of Coal Mines, Box D.S.R., 8, Richmond Terrace, 
WhitehaH. S.W. 1. ` 


Illuminated Signs in Scotland Prohibited.—The Times 
states that sky sign lights, illuminated advertisements, and other 
lights used outside, or at the entrance to, shops or places of amuse- 
ment are prohibited in Scotland, as from June 15th. 


Bosch Magneto Co.—We stated in our issue of April 13th 
that the British interests in the Bosch magneto had been purchased 
by Messrs. Vickers, Ltd. it is now announced that Messrs. Vickers 
have formed a new company—the British Lighting and Ignition 
Co., Ltd.—which is making highest grade magnetos known as the 
“ B.L.LC.” The company has its offices at 204, Tottenham Court 
Road, London, W. 1. 


Institution and Lecture Notés.—lInstitution of Elec- 
trical Engineers..-At a special general meeting of corporate 
members on Thursday, last week, the resolution altering the articles 
of association to provide for voting by proxy, which was passed at 
the mecting on May 17th, was duly confirmed. 


Sterling Athletic and Social Cinb.—On Saturday last 
the sports ground of this club. which has been provided by the 
directors of the Sterling Telephone and Electric Co., Ltd., for the 
use of their employés, was formally declared open by Sir John H. 
Bethell, chairman of directors, and a very full and interesting pro- 
gramme was carried out under ideal weather conditions. The 
president of the club, Mr. Guy Burney. briefly introduced Sir John 
Bethell, who, in performing the opening ceremony, expressed the 
regret of the directors that they were not permitted to erect a 
pavilion and carry out the improvements in canteen and cloakroom 
accommodation that they contemplated, until the close of the war. 
He emphasised the necessity for closer relations between capital 
and labour, and the earnest desire of the directors to promote the 
welfare of their employés in every possible way. ; 

The ground, which covers about six acres, and adjoins the works 
at Dagenham, has been laid out for games of all sorts. There was 
a very large attendance of employés and their friends, and the 
arrangements made by the Executive Committee were admirably 
complete and efficient. The principal event was the one-mile 
running championship, for which a handsome challenge cup was 
presented by Mr. Burney: it was won hy Mr. A. E. Elliott in 
5 min. 32 sec., Mr. R. Miles running second. The ladies’ events 
were particularly popular, and well contested, The numerous 
prizes were handed to the winners by Lady Bethell and Mrs. 
Burney, and during the evening a musical programme was per- 
formed by members of the club, the proceedings ending with a 


l danoe. 


Electrical Accessories Association, Ltd. — The second 
annual ordinary general meeting of this association will be held at 
the registered offices of the association, 50, Cannon Street, E.C., on 
Thursday, June 28th, at; 6:30 p.m, l 


` 
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Foreign Trade.— Tue May Ficures. — The. official 
returns of imports and exports during last month contain the 
following electrical and machinery figures :— 


May, Inc. or > 5 months, 1917. 
IMPORTS. ` 1917. dev. Inc, or der. 
Electrical goods 99,774 — 86.715 .-— 41,132 
Machinery 788,379 — 98467 — 242,718 
EXPORTS. 
Electrical goods —«.., 237,098} 144,053 — 147,571 
Machinery 1,695,284 = 225,5660 + 1,008,295 


Volunteer Notes.— County oF LONDON ENGINEER 
VOLUNTEERS (FIELD COMPANIEs).— Headquarters, Balderton Street, 
Oxford Street, W. 


Orders for the week, by Lieut.-Colonel C. B. Clay, V.D., commanding :— 

Monday, June 25th.—Téchnical instruction for No. 8 Company, Right Half 
Company, at Regency Street. Drill, No. 8 Company, Left Half Company. 
Signalling Class. Recruite’ Dril, 6.30. : 

Tuesaday, June 26th.— Leoture, 6.30. Company Commander Castell. Physical 
drill and bayonet fighting, 7.30. , f 

Wednesday, June Xth.—Drill, No. 1 Company, Right Half Company. 

Thursday, June Wth.—Dril), No. 2 Company, Right Half Company. 
lance Class, 6.30 Signalling Class. 

Friday, June 29th.—Technica) instruction for No. 8 Company,’ Left Half 


Company, at Regency Street. Drill, No. 8 Company, Right Half Company. 
Recruits’ Drill, 6.30. 


Saturday, June 30th.— Commandant’s Parade, 2.45; uniform, for drill in Hyde 
Park. Recruits’ drill, 2.30. 


Sunday, July 1st.—Parade Clapham Common (Tube Railway), 9.45 a.m., 
for work at Bombing School. Uniform. Rations to be carried. 


MacLeop YEaRSsLey, Adjutant. 


Piece-Work Rates.—The adjustment of piece-work rates 
of wages and other systems of payment based on output, necessi- 
tated by alterations in manufacturing methods, has been a fruitful 
source of difficulty in the industrial world. But very satisfactory 
results are now expected to flow from the friendly discussions of 
the questions which have been included in the negotiations on the 
Munitions of War Bill conducted by Dr. Addison and Mr. Kellaway, 
with the Engineering Employers’ Federation and with representa- 
tives of the A.S.E. and the Federation of Shipbuilding and Engi- 
neering Trades. An agreement on this point would probably do 
more than any other single amendment of the Munitions of War 
Acts to remove suspicion and prevent misunderstandings in future, 
and all friends of industrial peace will share in the hope that the 
important agreement which is being negotiated will be attended 
with complete success.—Daily Telegraph. 


Peat Utilisation in Ireland—A Joint Committee has 
been appointed in Dublin of the Institution of Electrical Engineers, 
the Institution of Civil Engineers of Ireland. and the Engineering 
and Scientific Association of Ireland. with the object of investigat- 
Aas a reporting upon the utilisation of the peat deposits of 

reland. , ` 


The Board of Trade Electricity Supply Committee.— 
We understand that 27 municipal authorities have supported the 
resolution passed by the West Ham T.C., and 34 authorities that 
passed by the Bradford City Council. urging the necessity of 
increased municipal representation on the above Committee. Mr. 
Finney, the member for North-West Staffordshire. asked a question 
in Parliament, last week, which drew from the President of the 
Board of Trade, in reply, an assurance that the representation of 
local authorities on the Committee would be increased. 


Bradford Fuel and Food Control.—The Corporation has 
appointed a Committee to set up immediately machinery for the pro- 
bable control and distribution of coal and foodstuffs. It is proposed 
to use the city tramways for transport, particularly during the 
night. The idea is not immediate competition with traders. but 
preparation for emergency—compulsory rationing, grave shortage, 
or other eventuality. It is held that large supplies of coal could 
be stored at the gasworks yards, for retailing when necessary at 
reasonable prices. The Committee is to exercise an influence to 
steady prices and prevent profiteering. There is yet some doubt as 
to the legality of the proceeding, and as to whether the Committee 
would have any power to enforce its decisions. 


Labour Unrest Commissioners.—According to the 
- Times, several corrections need to be made in the list of Commissioners 
published on page 655 of our last issue. The third member for the 
West Midlands Division is Mr. J. W. Ogden, J.P.; the third mem- 
ber for the South-West Division, Mr. T. Chambers: and the third 
member. for the Scottish Division, Mr. A. G. Cameron. Our con- 
temporary adds that Mr. G. M. Hodgson, of the offices of the War 
' Cabinet, has been appointed secretary to the Commission. 


_ Tasmanian Electrolytic Zinc.—It is officially reported 
that, provided no delays are experienced in regard to the delivery 
of the equipment, the first unit of the electrolytic zinc plant at 
Risdon, near Hobart, will be in commission in August. The 
estimated output of this section is 10 to 11 tons of high-grade zinc 
per day.— Sydney Duily Telegraph. 

Electricity in Agriculture——Mr. W. T. Kerr, electrical 
engineer to the Hereford T.C., has been invited to give evidence 
before a Government Committee on the Use and Distribution of 
Electric Power for Agriculture. 

In a report to the Aylesbury T.C., Mr. W. A. Turnbull, the elec- 
trical engineer, says an electro-culture experiment on a small scale 
is being carried out on an allotment at the electricity works, and 
he hopes to fix up a further installation in the near future. 


Russian Government Electrotechnical Section. — At 
the Ministry of Trade and Industry, a special electrotechnical 
section has been formed under the guidance of V. M. Speransky, 
the object of which is to study the needa and interests of the 
Russian electrotechnical industry and tọ work out the problems 


Ambu- 
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with a gold wristlet watch as a parting gift. 


affecting ite development. This Committee in its turn has formed 
a special body, to deal with the most important questions, chiefly 
legal suggestions, made up of representatives of Government 
Departments. economic societies, &. At a recent meeting of this 
Council, it was decided to approach the Provisional Government 
with a project for the temporary control of the use of the country's 
water power. l 


L.C.C. Employes’ Wages.—The Court of Arbitration 
has decided that shift workers and certain other persons employed 
at the Greenwich generating station, including senior, junior and 
sub-station switchboard attendants who work overtime only when 
additional assistance is required, are to be paid an extra overtime 
rate of time-and-a-quarter on the six week-days, and double time 
on Sundays and Bank Holidays ; no extra overtime rate is to be 
paid where overtime is worked owing to the absence of workmen. 


Appointments Vacant.—Assistant electrical engineer 
(£240), for the Eastern Command: chief clerk (50s.), for the 
Beckenham U.D.C. Electricity Department ; charge engineer (40s. 
to 45s8.), for the Bedford Borough Electricity Works ; station 
engineer (£250), for the Didcot Ordnance Department ; fitter 
(50s.), for the Leek U.D.C. Electricity Department. See our adver- 
tisement pages to-day. 


OUR PERSONAL COLUMN, 
The Editors invite electrical engineers, whether connected with the 
. technical or the commercial side of the profession and industry, 
also electric tramway and railway oficials. to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.— Marylebone Elec- 
tricity Committee has increased the salary of Mr. T. C. 
Bacon, chief mains assistant, from £5 7s. 6d. to £5 15s. per 
week; that of Mr. W. Harper, chief assistant to secretary 
and accountant, from £4 12s. 6d. to £4 17s. 6d. per week; 
and that of Mr. G. H. Evans, meter superintendent, from 
£4 12s. 6d. to £5' per week. The Committee recommends 
that Mr. F. B. Leonard, chief station superintendent, who 
has satisfactorily carried out the duties of station superinten- 
dent during the sick leave of Mr. T. K. Richardson, be 
appointed from June lst station superintendent at a salary 
of £400 per annum. The Committee has received a communi- 
cation from Sir Arthur Duckham, K.C.B., expressing his 
appreciation to the Council for lending Mr. Seabrook’s ser- 
vices in connection with the experiments on the economical 
‘use of coal. 

The L.C.C. Highways Committee recommends that Mr. T. 
E. THOMAS, commercial superintendent of the Metropolitan 
District Rly. Co. and L.G.O. Co., &c., be appointed develop- 
inent superintendent in the traffic branch of the Council's 
tramway department at a salary of £800 a year. 

Mr. R. N. Coxe, formerly assistant to Mr. A. Blake, eng- 
neer at the Fareham U.D.C. electricity works, has been 
appointed to the charge of an electrical station under the 
Indian Government. He has been on military service in Indis 
since the outbreak of hostilities. 

Mr. F. HoskeN, tramways manager at Darwen, has been 
offered an Admiralty position as a technical officer in the 
Midlands. The appointment will not preclude him from, super- 
vising the working of the local tramways by periodical visits. 

The salary of the electrical engineer and tramway manager 
at Kilmarnock has been advanced by £100 per annum. Those 
of Mr. Bexon’s assistant, Mr. W. Upton, and Mr. V. Allan. 
the station superintendent, have been raised to £200 per 
annum. 

Mr. R. ALLAN Brown, chief electrical engineer to Falkirk 
Corporation, prior to leaving to take up a commission in the 
R.N.A.S., was presented by the employés of the department 


Mr. Climie, 
station superintendent, made the presentation. 

' Mr. Ernest G. SANFORD, resident engineer and secretary to 
the Burnham & District Electric Supply Co., Ltd., has been 
appointed resident engineer and secretary to the Minehead 
Electric Supply Co., Ltd. 


General.—Mr. J. S. HIGHFIELD has removed his office to 36, 
Victoria Street, 8.W. He continues his connection with the 
Metropolitan Electric Supply Co., Ltd., as consulting engi- 
neer. 

Messrs. Couzens & Brown, consulting engineers, are re- 
moving from 50, Queen Anne’s Gate, and their address will 
be 9, Old Queen Street, Queen Anne’s Gate, Westminster. 
S.W. 1, dating from June 2th. Telegraphic address and tele- 
phone number unaltered. 


Roll of Honour.—Cleveland and .Durham Electric Power. 
Ltd., of Middlesbrough, have released from time to time 7 
of their employés to join the Colours. The following have 
laid down their lives for their country :— l 

Corpl. A. Barnes, Durham L.I., junior engineer, Grangetown power stats. 

Pte. W. Bracegirdle, R.N.D., Weardale power station. 

Gnr. W. Cadman, H.R. Heavy Batt., junior engineer, Ayresome pow: 
station. i 

Sergt. T. Lewis, Northum. Fus., Clarence power station. 

Pte. J. Rowlands, Durham L.I., Bishop Auckland district. 

Pte. W. Tague, Durham L.I., Bishop Auckland district. 

Corp]. Woodward, Durham L.I., linesman, Bishop Auckland district. 

Acting P.O. T. Hodgins; R.N.D., fireman, Weardale power station. 

Sec.-Lieut. E. J, Rapp, Bad Yorks, Regt.» junior engineer, Grangetos* 
power station, 
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In addition, 10 employés have been more or less severely 
wounded.. The following honours have been won :—Sec.- 
Lieut. T. Walton, Albert Medal, Second Class; Sergt. C. 
Hindle, Military Medal. Several other employés have earned 
their commissions. | 

Major A. W. VicNotes, the Grimsby borough electrical 
engineer, has been decorated with the D.S.O. He is at pre- 
sent acting Lieutenant-Colonel, and is in command of a 
battalion. ° 

Captain H. Kemser, South Lancashire Regiment, who has 
been killed, aged 32, was with the Westinghouse Co., at 
Trafford. Park. 

Lance-Corporal G. W. BATCHELOR, Bedfordshire Regiment 
(from the staff of Messrs. Rogers & Gowlett, electrical engi- 
neers, Watford), who has been gassed at the front, has gained 
the D.C.M. for bravery and good work on April 10th. 

The Military Cross has been awarded to Temporary-Captain 
E. A. Barker, R.E., borough electrical engineer at Barnsley. 

Sergeant B. Piant, Lancashire Fusiliers, reported missing, 
was an employé of Messrs. Taylor & Tunnicliffe. 

Second-Lieutenant Norman R. be Pomeroy, R.F.C., re- 
ported killed, after being missing since October 20th, 1916, 
was in the test department of the B.T.H. Co., at Rugby. 

Private G. W. Hipwet, Oxford and Bucks L.I., formerly 
at Rugby, with the B:T.H. Co., and recently listed as miss- 
ing, was killed in action on May 3rd. 

Private C. S. Inwoop, Worcester Regiment, who has died 


in a French hospital for wounds, was an electrical apprentice 


with Mr. S. P. Marsh, electrical engineer, of Rugby. 

The Military Medal for gallantry in action has been awarded 
to Sapper J. WRATTEN, Signal Section, R.E., who was on 
staff of Mr. A: J. Bessant, electrical engineer, of East- 
ourne. 

Private W. T. Rorre, Royal Fusiliers, who was with 
ae Crompton & Co., Ltd., Chelmsford, has fallen in 
action. 

The D.C.M. was presented last week to Private BERTRAM 
Watson, Royal Warwickshire Regiment, who was employed 
by the Manchester Corporation in the electricity department. 

We rone to announce the death of Captain B. J. MOORE, 
M.C., R.F.C., which took place on Sunday, June 10th, at 
Gosport. When flying at a great height his machine nose- 
dived to the earth through some unknown cause, and he was 
instaritly killed. Captain Moore was an Associate Member 
of the Inst. of E.E. He was the grandson of the late Mr. 
John Fuller, and the nephew of Mr. George Fuller, the 
ee ee of John C. Fuller & Son, Ltd., of Chadwell 
Heath. He was associated with that firm in business. Being 
engaged in the manufacture of mechanical and electrical mat- 
ters connected with the working of internal-combustion 
engines, his interest went in that direction, and at the out- 
break of the war he at once offered his services to the Royal 
Flying Corps. acc 
quicply get a commission, and rather than wait he took his 

ying certificate and enlisted as a private. After some ser- 
vice in England he went to the Front, and eventually re- 
ceived his commission as captain. He.was awarded the Mili- 
tary Cross, which was presented to him by the King in Febru- 
ary last. Captain Moore was of a very winsome disposition, 
and had a very large circle of friends. 

Second-Lieutenant J. M. Ciarx, Royal Irish Rifles, wounded 
in action on 7th inst., is a son of the Rev. Canon Clarke, Kil- 
lead, Co. Antrim, and by profession an electrical engineer. 


Marylebone Electricity Committee reports that one of the 
youngest employés in the department serving with the Army 
in France has been awarded the Military Medal for capturing 
an enemy machine gun and team :—Rifleman Jonn Norris, 
who volunteered in May, 1915, when only 17 years of age, 
and has seen much service in France. 

Second-Lieutenant G. A. M. LearHeM, Royal Irish Rifles, 
wounded in action on 7th inst., was on the staff of the Bel- 
fast Corporation electric station. 

Sergeant H. Braman, Acting Company Sergeant-Major of 
the Ist Battalion Gordon Highlanders, has gained further dis- 
tinction on the battlefield. Two men of the R.A.M.C. were 
buried in a dug-out by a gas shell, and all the passages lead- 
ing to and from the dug-out were blocked. In gallantly 
attempting to 1escue these men under shell fire, the R.A.M.C. 
doctor an eal gn Bramah—the latter being at that time 
severely: wounded by shell splinters—were themselves ren- 
dered unconscious. Sergeant Bramah has now been awarded 
a bar to the Military Medal which he gained in July last. He 
is on the resident engineer and surveyor’s office staff at the 
County Asylum, Hellingly, and is at the Summerdown Camp, 
Eastbourne. 


Obituary.—Mr. M. O. Teacue—A Times advertisement 
records the death on June 14th, after a long illness, of Mr. 
Morice Ord Teague, A.M.I.E.E. Another advertisement in 
the same paper states that Mr. Bertram Henry Hewett, 
A.M.I.C.E., died in Bombay on June lith. Mr. Hewett, we 
believe, was electrical and mechanical engineer to the Bom- 
tay Municipality, .. 

Will.—The late Sgr W. Macponarp left £200,000 to Mac- 
donald College, which is affiliated to McGill University. 


On account of his age, it was not easy to - 


NEW COMPANIES REGISTERED. 


— 


147,638).—Private company. 
Registered June 2nd by Slaughter & May, 18, Austin Friars, E.C. Capital, 
£100,000 in £1 shares. To acquire ali or any part of the deferred ord. 
shares of Veritys, Ltd. Agreement with G. Verity, J. F. Lister, B. C, Evans, 
and T. I'ons. The subscribers (each with one share) are: G. Verity, Plume 
Works, Aston, Birmingham, engineer; BY C. Evans, Plume Works, Aston, 
Birmingham, company director. The first directors are: G. Verity, J. F. 
Lister, B. C, Evans, and T. I'ons. Solicitors: Slaughter & May, 18, Austin 
Friars, E.C. 


C. E. Falconbridge, Ltd. (147,691).—Private company. 
Registered June 9th. Capital, £2,000 in £1 shares. To carry on the business 
of electrical engineers and contractors, suppliers of electricity, carriers of 
passengers and goods, &c. Agreement with C. E. Falconbridge. The sub- 
scribers (each with one share) are: C. E. Falconbridge, 114, Mansfield Road, 
Nottingham, electrical engineer; J. T. Kamp, 19, Highfield Road, West 
Bridgford, Notts., electrical engineer; H. E. Crammard, 126, Radcliffe Road, 
West Bridgford, Notts., electrical cnyinecr. The first directors are not named. 
Solicitor: A. Barlow, 1, High Pavement, Nottingham. 


Monl & Co., Ltd. (147,715).—Private company. 
tered June 12th. Capital, £2,000 in £1 shares. 


Veritys Founders, Ltd. 


Regis- 
Manufacturers of, and 
importers of and dealers in, all kinds of speed-indicating apparatus and parts 
thereof and accessories thereto, metallurgists, mechanical and electrical engi- 
neers, &. The subscribers (each with one share) are: J. C. Moul, 186, 
Tunney Road, S.E.21, engineer; W. A. Landan, 115, Westbourne Terrace, 
W.2, merchant. Registered office: 1, St. Anne’s Chambers, Orchard Street, 
Westminster. i 


British Barimar-Thermit Welding Co., Ltd. (147,739).— 
Private company. Registered June 15th. apital, £5,000 in £1 shares. 
Welders, annealers, metal founders, casters and workers, wire drawers, tube 
makers, japanners, enamellers, engineers, boiler makers, electrical engineers, 
motor vehicle, cycle, motor boat, and aeroplane manufacturers and repairers, 
&c. The subscribers (each with one share) are: C. W. Brett, The Bee Hive, 
Bridge Road, Maidenhead, engineer; H. E. Lamplough, Brampton, Rickmans- 
worth, engineer, The first directors are: H. A. Blackwell, é. W. Brett, H. 
E. Lamplough, and W. L. Turner. Qualification, 2250. Solicitors: Kenneth 
Brown & Co., Lennox House, Norfolk Street, W.C. 


€ 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


San Luis (Mexico) Tramways, Ltd.—Particulars of 
£10,000 prior lien debentures created May 14th, and secured by trust deed 
dated 1917, filed pursuant to Section 93 (3) of the Companies (Consolidation) 
Act, 1908, amount of the present being £1,000. Property charged: 2,997 
shares of a Mexican company, referred to in a trust deed of July léth, 1912, 
and the company’s undertaking and property, present and future, including 
uncalled capital. Trustecs: H C. Walters and A. Naylor. 


à 
Keswick Electric Light Co., Ltd. (28,820).—Capital, 
£20,000 in 15,000 pref. and 5,000 ord. shares of £1 each. Return dated April 
14th, 1917. 3,420 ord. shares taken up; £3,420 paid. Mortgages and charges: 
£10,100 5 per cent. debentures. 


- ` CITY NOTES, 


i Mr. HERBERT ALLEN, presiding at the 
Anglo. 


annual meeting, said that in 1916 they 
Portuguese did a record business, with a record in- 
Telephone crease of subscribers, income, and profit. 
Co., Ltd. The current year promised to show equally 


satisfactory results. The gross income in 
1916 was better by £11,655 than for 1915, but the net profit 
increase was only £2,493, owing to increased cost of materials 
and labour, and chiefly to loss on remittances. The loss on 
exchange for the current year might be anything from £20,000 
to £25,000, or possibly even more, and that was one reason 
why they had adopted on this occasion a rather more con- 
servative dividend policy, although they expected some set-off 
in the normal growth of the business. They alse had to take 
into account - further capital requirements. The end of the 
war was not yet in sight, but even a victorious ending would 
not necessarily herald a sudden loosening of the purse strings 
of capital. Thev must, therefore, be prepared to rely to a 
considerable extent, and for some time to come, upon their 
surplus revenues for mecting capital requirements. It was 
well to be on the safe side and husband their cash resources, 
and so they were recommending a curtailment of the dividend 
until they could see their wav ahead a little more clearly. A 
special resolution was passed at the meeting increasing the 
authorised capital from £150,000 to £200,000. 


Mr. O. S. B. Hiron presided at the 


Birmingham annual meeting on June llth. He said 
District that the traffic receipts of the tramways 
Power and were nearly £7,000 better than in 1915, 
Traction and the total revenue was better by £7,900. 
Co., Ltd. The expenses ‘showed a considerable in- 


crease. Only £515 was expended on re- 

newals, owing to the impossibility of obtaining materials and 
bour. The wear and tear of the track and rolling stock 
was becoming more and more accentuated day by day, and 
the ultimate cost of renovation would inevitably be increased, 
so that it was necessary to accumulate as large a fund as 
possible for this purpose. Briefly stated, they had, after pro- 
viding fully for reserves, held their own, .and increased the 
carry-forward by £3,000. They were paying>4$ per cent. on 
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the preferred ordinary shares, and carrying forward £5,569. 
The Shropshire Power Co., in which they were interested, 
had paid a dividend of 4 per cent., compared with 34 per 
cent. for 1915. The output of that company was more than 
doubled (increase 115 per cent.), and it was still growing. 
The Birmingham & Midland Motor Omnibus Ce. was ad- 
versely affected by the petrol restrictions and labour shortage. 
The tramway companies in which they were interested had in 
alnost every case paid slightly larger dividends, and carried 
Increased sums to reserve. 

Sik JOHN Gavey presided at the annual 


United meeting on June 12th. He said that the 
River Platé accounts were extremely satisfactory, not- 
Telephone withstanding the dithcult times. The rate 

- Co., Ltd. of progress as measured by subscribers’ 


stations showed a distinct improvement, 
though they had not, of course, reached the annual rate of 
increase which they had attained before the war. The net 
profit was £231,855, as against £193,771 for 1915. Their 
capital expenditure during 1916 was appreciably less than in 
1915, a large amount of work having to be held over owing to 
the non-arrival of material, and some even might not be im 
their hands this vear. Their trunk line system giving con- 
nection to the city of Buenos Aires remained as at the out- 
break of war. Small exchanges had been opened at Bernal, 
Ituzaingo, Castelli, Fisherton, and Dionisia, and the common 
battery switehboard installation in the La Plata exchange 
referred to last year had been brought into service with good 
results. A considerable amount of underground plant had 
been laid in Buenos Aires, as well as in Mar del Plata, the 
Argentine Brighton, and they had also completed an aerial 
cable scheme in Rio Cuarto, an important town in the pro- 
vince of Cordoba, which had greatly improved the service. 
In Buenos Aires only two exchanges remained to be con- 
verted to the common battery system. For one of these (Bel- 
grano) the new building was now practically completed,’ the 
switchboard was in course of manufacture, and they hoped 
early next year, if all went well, to have the exchange work- 
ing. For the other, and last, exchange (Barracas), they had 
recently purchased a site for the new building at a favour- 
able price, but it would not be possible to proceed with the 
manufacture of the switchboard until after the war. When 
these were completed the city of Buenos Aires would be 
wholly provided with telephone plant equal in efficiency to 
that of anv other great city in the world; but, of course, the, 
general development to meet the anticipated growth of sub- 
sermbers that would have taken place in normal conditions 
had been'arrested. Careful surveys made in Buenos Aires in 
the vears 1912-1913, and fully studied by the board in per- 
sonal cornmunication with the general manager, the engineer- 
in-chief, and the consulting engineers, had shown the need 
for at least three large additional exchanges to meet the 
anticipated requirements between the vears 1918-1922, and 
the site for one had been actually purchased when the war 
broke out. Owing to the lack of materials the proposals 
originally agreed to had had to be deferred, due to the fact 
that subsequent- to the vear 1914 manufacturers of the plant 
they used became increasingly and, finally wholly, engaged on 


war work, so that great difficulty was experienced in obtain- : 


ing stores, even for maintenance and renewal purposes. 
Fortunately, the ample provision made, for growth in the shape 
of spare plant, which must always be provided in a progres- 
sive telephone service, had enabled. the company to meet the 
increase of subscribers up to now. although should the war 
last for a considerable period much difficulty might be experi- 
enced later. The results for the current vear promised to 
be as good as those that were before them that dav. 


The Société d Energie du Sud-Ouest. 


A French which has ən ordinary share capital of 
Supply £960,000, and loan capital of £545,000, re- 
Company, ports that the production of the company's 


works in 1916 experienced a considerable 
increase, owing to the growing demand of the many industries 
engaged on work for the national defe@re in the district of 
Bordeaux. It was possible to cope with the emergency by 
the utilisation of the available hydrauhe power to a greater 
extent, and by the more active working of the Tuiliére steam 
power station. The latter. which was established principally 
to work only during the rises from periods of low water, had 
to be kept in operation every dav, and had vielded increasing 
quantities of energy as a result of the starting of a new 
unit of 10,000 kw. in March. 1915. The complete utilisation 
also of the Tuilière hydraulic power, together with the ad- 
vance in the prices of coal and the growing increase in the 
demand for energy produced at the steam power station, ren- 
dered it urgently necessary for the companv rapidly to con- 
struct one of the hydro-electric works which had heen investi- 
gated for, the Dordogne above Tuiliére. The Mauzac fall, 
where an existing dam 1s to be used, and for the utilisation 
of which the necessary administrative authority had been 
obtained, was first to be taken in hand: and it could be 
equinned with six units, each of 2.000 H.P. The second, 
which would situated between Mauzac and Tuiliére, could 
be established subsequently, and he provided with six units, 
each of 3.300 H.P. It is estimated that the expenditure on 
the first station, and on the feeders and distributing works, 
will amount to £840,000, and it is proposed to raise a loan 
of £640,000 for this purpose in the first place, and to increase 


the share capital by £240,000 at a later period. The com- 
pany's accounts for 1916 sbow net profits and balance for- 
ward. amounting to £67,000, and a dividend at the rate of 
6 per cent. has been declared. 


Mr. W. G. DALZIEL presided at Cardiff 
recently over the annual meeting of the 
Electric Power company. [A full report of the meeting 
Distribution appeared in the Cardiff and South Wales 
Co. Journal of Commerce.) He first referred 
to the death of Mr. S. Boulter, who was 
appointed debenture agent under the 1908 Act, and who 
represented large interests and rendered valuable services dur- 
ing their very troublous times in 1908. Mr. G. Collis -had 
been appointed to fill the vacancy. Seventy-two of the com- 
pany’s 209 employés (386 per cent.) had joined the Forces, and 
seven had laid down their lives. All the working expenses 
were borne by the Treforest Electrical Consumers’ Co., Ltd. 
The units sold increased by 1,090,805 to 30,058,461. Under 
the circumstances this was satisfactory. Remote as the con- 
nection between the business of an electrical supply under- 
taking and shipping might appear to be, yet their output was 
affected to a considerable extent by the supply of tonnage at 
the coal shipping ports in that district. During the period 
under review, for reasons of which they were well aware, the 
shortage of tonnage, combined with the Goternment restric- 
tions on the export of coal, had naturally reacted on the work- 
ing of the colliery undertakings which took their power supply 
from them, with the result that thev had experienced con- 
„siderable fluctuations in their output from week to week and 
month to month. This condition of things was bound to 
affect their revenue, and particularly the costs, because, with 
the exception of the coal cost, practically the whole of the 
working expenses and standing charges remained the same 
Whether the output was above or below the average. After 
payment of all working expenses, interest on prior lien deben- 
ture stock, and making provision for depreciation of new 
plant, there was a surplus of £38,555, an increase of £1,7%. 
This surplus, together with the balance of £3,999 in hand at 
the end of 1915, enabled payment to be made of the ful! 
vear's interest, £10,000, on the original debenture stock, lear- 
mg £2554 to Fe carried forward. Here, again, the heavy 
increase during last vear in the cost of stores and material of 
every description and the ever-increasing cost of labour had 
materially tended to reduce the profit they should otherwise 
have made. Nine years ago, when the company was re- 
organised, the net revenue of the Treforest Co. was short of 
the amount necessary to meet prior lien debentures interest 
by £3,342. In the past year, the net revenue was sufficient 
to meet prior hen debenture interest, and was within £1.5% 
of meeting ordinary debenture interest. ©The company’s 
system had grown steadily, its mains now extended to over 
130 miles; the public utility of the supply had become estab- 
lished, and it was reasonable to believe that it would in 
due time form the heart and arteries of the industries of 
South Wales. The supply was in demand for driving every 
description of machinery at collieries, steel works, chemical 
works, ropeworks, and numerous other works, and for public 
and private lighting and domestic uses. The additional! elec- 
trical plant connected to the company’s mains during last 
year amounted to 7,422 H.P. The total H.P. now connected 
was nearly 40,000, and further additions were coming on. 
The adoption of the report was seconded by Mr. T. O. 
Callender, who said that the whole position of the company 
was steadily improving, and at a time not far distant the 
company would be able to pay its wav. Those of them who 
had looked somewhat closely into the position of electrical 
supply now, and what might be expected in the future, when 
the war came to an end and peace reigned once more, were 
thoroughly impressed with the position which electrical 
energy would hold in the country, and they had every reason 
for beheving that they were at the beginning of great develop- 
ments in the use and extension.of electricity throughout this 
country. Knowing the forces which were at work in the 
development of the new England, he had great confidence in 
the future, and especially with regard to their company., 
In replving to complimentary remarks respecting his valu- 
able services, Mr. W. A. CHAMEN, the general manager, said 
that never in our history had the prospects of the electrical 
industry in this conntry shown so much promise as now. He 
indicated a new departure which was likely, in his opinion. 
to come about within the next few wears, and that was the 
application of electricity to agricultural purposes, not merely 
in ploughing and performing agricultural operations of that 
kind, but in the actual stimulation of the growth of crops. 
Experiments were being carried on actively at Hereford, and 
he saw no reason why, as those experiments promised so 
well, a great deal of the same kind of thing should not 
be developed in the rural districts of South Wales: for in- 
stance, in the Vale of Glamorgan and other parts of the Cow- 
bridge rural district. Of course, their Jargest output was given 
to collreries and steel works, and what they might call heavy 
industries of that kind. It might be a little difficult to say 
at the moment how at such prices as they received for those 
supplies, agricultural supplies could be made to pay, but 
that was a difficulty which could be got over by charging for 
electricity in a different way. He mentioned that matter 
because it was already engaging the attention of a consider- 
able number of people throughout, the country. ~ 


» South Wales 


` | : 
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Lorp Stuart or WORTLEY presided at 


London and the annual meeting, on June 13th. He 
Suburban said that the conditions due to the war had 
Traction seriously affected the prosperity of all the 
Co., Ltd. companies in which the London & Sub- 


° . urban Co. was interested, but it was doubt- 
ful whether, even if there had been no war, the expectations 
of the net revenue derivable from the London United Tram- 
ways Co. which were formed at the time of the amalgamation 
effected by the London & Suburban Co. could have been 
realised. The cost of maintenance and repair of the perma- 
nent way and rolling stock had been greater than expected, 
and the elimination of competition had not been carried out 
to the extent hoped for. Discussions between their company 
and the Underground Railway Co. had taken place with a 
view to the better co-ordination to the traffic facilities in 
Greater London, and it was hoped that these would lead to 
better understandings, and would result in improved profits 
to their company. The unfortunate results of the past year’s 
working of the London United Tramways Co. were entirely 
due to the increase in the cost of working, for which the 
abnormal conditions caused by the continuance of the war 
must be held accountable. The present crisis in the fortunes 
of the London United Tramways need not cause anxiety -as 
to the future of their awn company, but the board would 
have to do all they could in the coming negotiations with the 
hrst mortgage debenture holders of the London United Co. 
to safeguard the £68,000 which they owed to the London and 
Suburban Traction. In view of the increase in the wages bill 
of certain of their subsidiary companies, and other difficulties 
which the continuance of the war must bring about, share- 
holders could hardly expect him to express optimistic opinions 
as to the prospects of the present year’s operations, but it was 
to be hoped that the genial weather which had been experi- 
enced since May lst might continue for the rest of the sum- 
mer. In view of the abnormal increase in the costs of opera- 
tion of their various enterprises, the board had for some time 
past been devoting their efforts to increasing where possible 
the price of its commodities. They were considering pro- 
posals for a general increase of fares. 


Southern Brazil Electric Co., Ltd.—The year 1916 was 
one of considerable trouble as regards the development and 
extension of the company’s interests in Brazil, owing to the 
diticulty of obtaining the requisite materials from abroad, 
and the restrictions and delays eegene their shipment. 
These difficulties are more likely to iftcrease than diminish, 
and the progress of all new work must therefore necessarily 
be slow. General conditions in the State of Sao Paulo con- 
tinue prosperous, and the rate of Brazilian exchange, which 
at the end of December last stood at 12d., has lately risen to 
134d. ‘The operations of the various undertakings in Brazil 
continue to show satisfactory progress, the gross revenue 
from all sources being 16 per cent. higher, and the net revenue 
l4 per cent. higher, than in the previous year. The balance 
to the credit of profit and loss account, after deduction of all 
charges in London and Brazil, and of interest on debentures 
and loans, is £1,199, plus the amount remaining to the credit 
of this account, £3,073, making £4,271, which the directors 
propose to carry forward.—Financial Times. 


Altriacham Electric Supply, Ltd..-During 1916 the 
number of consumers increased by 36 to 1,699. After pro- 
viding for debenture interest and charges, &c., the profit is 
£4,903, plus £918 brought forward. The preference dividend 
is paid, and there is put to general reserve £500, to deprecia- 
tion reserve £1,500, and to excess profits duty £447, carrying 
forward £975. The reduction in profits is due to the Daylight 
savings Bill, increased price of coal, and higher working costs 
“nerally. £10,357 was expended on additional plant, mains, 
xc., including a new turbo-generator. Under the circum. 
‘tances, this expenditure has had to be temporarily provided 
out of the company’s resources. It is not considered desirable 
to declare a dividend on the deferred shares. 


Singapore Electric Tramways, Ltd.—For 1916, after 
charging debenture interest, depreciation, and royalty to the 
Municipality of Singapore orf tramway profits for 1915, the 
accounts show a profit of £9,913, plus £6,033 brought for- 
ward. It is proposed to transfer £3,000 to depreciation re- 
œrve account, and to carry forward £7,946. The power ex- 
penses amounted to £17,005, as against £12,319, the Increase 
heing principally due to the cost of coal. Sales of energy for 
lighting and power show a shght decrease, being £13,530, as 
against £13,789 for the previous year. 


James Keith & Blackman Co., Ltd.—The accounts show, 
after providing for debenture interest, excess profits duty, and 
allowing for depreciation and reserves against doubtful debts, 
4 net profit of £33.699, against £32,520. Dividend 10 per cent, 
Sime as for 1915, free of tax, an the ordinary shares; £20,000 
laced to reserve account, against £10,000; carried forward 
£14,102, against £10,515. 


London United Tramways, Ltd.—According to the 
Times, the committee of debenture-holders appointed to in- 
_ vestigate the company’s affairs consists of Messrs. David A. 
Bevan, R. H. Benson, J. C. L. Coward, M. W. Mattinson, 
and Albert G. Scott, and this committee will report to the 
debenture-holders at a meeting to be held on July 25th. 


Russia.—The Telephone Construction Co. has been 
formed to take over an exploit the E. A. Englund concern 
in Moscow, capital 2,000,000 roubles. 

The General Electrical Co., formed to continue the business 
of tbe Russian General Electrical Co., capital 24,000,000 
roubles, has begun operations. 

The United Electrical Engineering Works has been formed, 
with a capital of 750,000 roubles, to take over the Weinstein, 
Vishnyak & Co. electric concern in Petrograd. 


Richardsons, Westgarth & Co., Ltd.—The accounts for 
1916 show a profit of £119,377, against £76,241; depreciation 
writin off £35,000, against £25,000. The question of recon- 
struction has engaged the attention of the directors. They 
are of opinion that the position can only be met by a reduc- 
tion of capital, and a resolution will be submitted to the 


shareholders “ that it is desirable that the capital should be 
reduced and re-arranged.” —Times. 


_Tata_Hydro-Electric Power Supply Co., Ltd.—Interim 
dividend at the rate of 7 per cent. per annum on preference 
and: ordindry shares. 

Calcutta Electric Supply Corporation, Ltd.—The number 
: ae eae consumers during the four weeks ended 

pri , » amounted to 2,174,348, d it 
1,917,213 units in 1916. meee A 

Waygood-Otis, Ltd.—For the year ended March, 1916, 
the profit was £23,501. After providing for depreciation of 


plant and paying the preference dividend, the balance is to 
be carried forward. a ; 


Heenan & Froude, Ltd.—A petition for confirming the 
reduction of capital from £200,000 to £100,500 is to be heard 
on July 3rd. ` 


S 
eaaa 


STOCKS AND SHARES. 


The industrial market continues to command’ what re- 
mains of interest in the Stock Exchange; but, even here, the 

( Marconis have held their 
rise well; not quite at the best, they are still substantially 
above the price of a month ago; and a wide circle of interest 
18 agog as to the amount of bonus which the company is 
expected to receive from the Government so shortly. 


| The storm of 
last Saturday in the Thames Valley and the West End of 
the town did a good deal of temporary damage; but what 


The, electric lighting market shows no change as regards 
its list of prices. There is a growing scarcity of shares, how- 
ever; and the tendency is to quote prices against possible 
buyers. In other words, it is easier to sell at middle prices 
than it is to buy. Edison Swan £3 paid are another 6d. to 
the good at 16s. 3d., making a rise of 5/16 in a fortnight. 
But the fully-paid shares are still unchanged at 27s. 6d., and 
the 4 per cent. debenture stock continues at 714. 

Eastern Extension shares at 133 show 4 rise, and are 
amongst the few first-class issues in this market, where there 
is a moderate supply of stock still available for the buyers. 
Those who fancy Eastern Telegraph ordinary stock find 1t 18 
extremely difficult to get the offer of as much as £100 of 
it. Globe Telegraph preference at 10} are better. United 
River Plate Telephones are ex dividend, and have recovered 
all the deduction. Callenders at 134 are ex their dividend and 


bonus. Henleys remain at 15}. 


Marconis have given way a trifle to G4s. 6d., although the 
official quotation is left unchanged at 34. There is some little 
activity in Canadians and Americans, the former being a good 
market at 11s. 3d., while the latter keep about 16s. The last 
report of the Canadian Marconi Co. was disappointing, but 
it is quite sufficient for the parent shares to go ahead for the 
subsidiaries to sympathise; and various favourable rumours 
are afloat to account for the buying of the Canadian shares. 

Nothing official has transpired in. regard to Mexico, but 
rumour is busy. Stagnation once more \rules)in( the markete 
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for Mexican industrials, while the railway stocks of the coun- 
try are moving irregularly. Amsterdam is trying to buy 
` Mexico Tramways bonds; maybe this has significance. Brazi- 
han Tractions have risen $ to 48, the exchange continuing to 
favour Brazilian issues. Rio de Janeiro Tramway first mort- 
gage 6 per cent. gold bonds have hardened to 884; and the 
5 per cent. 50-year mortgage bonds are a firm market at 753. 
San Paulo Tramway 5 per cent. debentures came in the other 
day at 88. Rangoon Electric preference have changed hands 
between 4 7/16 and 4%, these carrying the dividend of 3s. 
per share due at the end of June. British Columbia stocks 
are quiet, pending the arrival of the papers from the other 
side, to which reference was made here last week. 

Anglo-Argentine Tramways second preference fell to® 24, 
which is half their par value. No dividend has been paid on 
the shares since December, 1915; and as this is cumulative, 
there is 18 months’ dividend included in the price, when it 
can be met. The distribution is 5s. 6d. per annum. Shares 
have changed hands during the past few days at 47s. 6d.; and 
the first preference are on offer below £3. The 6 per cent. 
debenture stock can be bought at 66. i 

British Insulated have risen 6s. to 124, and it is difficult to 
find shares at all. The iron, ament, and steel group shows 
a good deal of strength, but rubber shares have given way. 
The principal reaction has come in those shares which 
attracted most attention a month ago, the buyers of that 
time now bemg ready—not to say willing—to take profits 
where such are available. The price of the material is dull 
at 2s. 9d. per lb. Tin was rushed up because of the sub- 
marine figures, though without stimulating business in shares 
of tin-producing companies. In mining markets, as in other 
sections of the House, business at the moment in travelling 
on very quiet lines. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Hous Exzoraicrry Companins, 


Dividend Price 
gre eaa June 19, Rise or fall Yield 
1916. 1916, 1917. this week, p.0» 
Brompton ee ee 10 9 63 = 46 18 
Oharing Cross -. $ 5 _ 7 2 
do. do, do. 4g Pref.. 4% 44 — 6 18 
Chelsea ee ee oe ee 4 8 —_ 6 4 
City of London ee . 909 ee 8 8 12 — 6 18 
do. do. 6 per cent. Pref, 6 6 10 — 6 0 
Eilinen Tar opat oa tA = oat 
London Electric .. 8 8 1 — Nil 
do. do. 8 per cent, Pref, 6 4 -n 6 6 
ee ae a ee ee F 
O. per oen . = 
St. James’ and Mall : 8 8 _ 6 8 
South London ee ee ee 6 6 e SNN: 3 5 
South Metropolitan Pref. oo 9 q al/- _ 6 18 
Westminster Ordinary .. eo 9 7 63 as 6 1 
TRLEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref, .. .. 6 98 — 6 2 
do. Def. oe ee 88/6 13 233 = 6 18 
Chile Telephone .. oe ee 8 8 7 — R 14 
Cuba Sub. Ord. oe ee ee 6 5 8 = 6 5 
BDastern Extension me eo 8 8 183 +3 *6 16 
Eastern Tel. Ord. ee eo 8 8 189 — be} 18 
Globe Tel. and T, Ord. ee rx) 3 7 1 — 5 9 
do. Pref. aa 6 6 1 +È 619 
ee Tel, ‘a i i z — : S 
O- . uropean ee eo eo pat 
Marconi oo >` oo ee ee 10 10 8} = 8 1 
New York Tel. adj ce oo 4g 44 99 — 4 11 
Oriental Telephone Ord. -- 10 #410 == 44 
United R, Plate Tel. è ss 8 8 + * 18 
West India and ee ee 6d. 6d. 1 + 3 2 
Western Telegraph ee ee 8 8 1 ome s 14 
Homs Rais, 
Central London, Ord. Assented 4 4 om 6 8 
Me + “se 1 1 2 —} 41 
Distrio ee Ni Nil 1 ome Nil 
Underground Bleotric Ordinary Nil Nil ~ Nil 
0. (0) Gi A " ee Nil Nil 6/9 — Nil 
do, do. Inoome 6 6 84 _ % 19 1 
Forzien Trams, 
Dividend 
, l 1915. 1916, 
remy ook: 6 perom Sei 6 A i - 4 0 0 
° Tams irst ° ad ll 4 
do. i Qnd Pref, ee of ames a -_ _— 
do. 6 Deb... 6 6 + 710 5 
Brasil Tractions .. ee - 4 4 48 + ~~ 
Bombay Electric Pret.. eo ee 6 6 10 —_ 6 0 0 
British Columbia Elec. Rly. Pice. 6 6 67 = 8 18 10 
do. ão. Preferred Nü Nil 8 = Nil 
š do. Deferred Nil Nil — Nü 
Mexico Trams 5 per cent. Borids il Nil 87 — Nil 
0. per cent. Bonds Nil Nil 80 ome Nil 
Mexican Light Common es Nil Nil 1 — Nil 
e A e ee Nil Nil 2 —_ Nil 
do. Ist oe Nil Nil 87 .— — 
Manvuracrunine OoMPanins, 
Baboook & Wilcox se .. 235 16 8 — 500 
Prini orata ee es m an + + 715 0 
esting ouse e ee = 6 6 4 
Callenders.. ee ee ee 20 90 1 xd 2 9 ll 0 
do. 5 Pref, . ee ee 5 5 4 a 6 5 0 
-Kellner ee ee ee 23 23 sf aani 6 10 2 
Edison Swan, £8paid.. .. č — = 16/8 + (8 Nil 
do. do. paid .. — = — Nil 
do. do. 4 per cent. Deb, 4 4 n +1 612 @ 
Blectric Construction .. we K 7% xd = "800 
Gen. Bleo. Pref, se. ee ee 6 10 $ 2 6 0 0 
do. Ord. ce. ee ee 10 10 15 i —_ 6 18 4 
Henley ee ee ee ee 26 25 153 aa 8 1 8 
do, a Pref, ee ee ee éb ay 4 TER 5 13 6 
Inâia-R ee eo ee 10 10 at — 8 6 0 
h ee ee ee 30 90 87 e 6 8 2 
* Dividends paid tree of income-tax, 


ee b= 
oO br O=KOGAAdK OnmAcnnO OeRErKMSGSOM VWOHSOLRLAOGE 


MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, June 20th. 


CHEMICALS, &c. ie tee one 
a Aoid, Oxalio.. ee ee ee per Ib. 16 ee 
a Amm Mariata dana yal a on S 
a onia, crys n” eo 
a Bisulphide of Carbon ee ee 99 £28 ee 
a Borax os oe ee ee t £38 oe 
a Copper Sulphate xs £61 10 ee 
@ tash, orate ee e per lb. 3/6 
a , Perchlorate A . ” - 
& Shellac ee ee ee eo per owt. > 
a Sulphate of Magnesia .. e. per ton £16 
a Sulphur, Sublimed Flowers .. n £95 
a , Lump oe ee od D £26 ° 
a Soda, Chlorate .. >. |. perlb. 1044. 
a 99 . oe ee ee per ton bad ee 
a Sodium iohromate, casks ee por Ib. ee ee 
t 
METALS, &c. 

c Brass (rolled metal T to 12° basis) per lb, ee â 
e T Tubes (solid drawn) ee 0 oe ee 
e 29 i, basis ee oe ee iT) ee oo 
c Copper Tubes (solid drawn) .. es 1/8} to 1/9 
ge » Bars (best selected) .. per ton £106 
g r Sheet oo oe ee 99 £2166 
E€ n e ee ” £165 
d » (Electrolytic) Bars ii £142 
A n ” ee 9 £167 ° 
d s ” ‚Wire Rods n £160 
d ib) 96 H.C. Wire per lb. 1/55 ° 
f Ebonite Rod ee ee e e n n e 
f ect ° ee ee oe ee 
n German Silver Wire = o i 2/8 oo 
k Gutta-percha, fine ee ee ee y 6/10 ee 
A India-rubber, Para fine ee eo’ 99 8/1 ld. dec, 
i Iron Pig (Cleveland warrants) .. per ton Nom. se 

ji , galv. No. 8, P.O. qual, ” £42 £2 inc. 
g 9 Pig oe eo ee 99 oe oe 
g Meroury ce ee ee ee per bot. Nom. e 
e Mica (in original cases) small .. per lb, 6a. to 8/- ‘ 
e v ee » medium "n to 6/- . 
e , ” ” ° n 1/6 to 14/- & up. e 
d Silicium Bronze Wire .. .. per lb. 1/9} as 
r Steel, Magne in bars ee eo per ton ee ee 
g Tin, Blook (Englist) ee ee 99 eo ee 
RANA n Wire, Nos. 1 to 16 ec ee per lb. 8 ee 

- Quotations supplied by— 
a G. Boor & Co. : laa Ty Y Aan 
. e Thos. Bolton & Ltd. 4 Edward Till & Co. 

d Frederick Smith & Oo. i Bolling & Lowe. . 
eF.W & Sons. i Richard Johnson & Nephew, Ltd 
f India-Rubber, Gutta-Peroha and n P. Ormiston & Sons 

Telegraph Works Co., Ltd. r W. F, Dennis & Co, 


Diesel Engine Users’ Association.—At the May meeting 
of this Association, a very instructive and interesting paper on 
the subject of “Tar Oil Fuel and Diesel Engines” was read 
by Mr. Geoffrey Porter, A.M.I.C.E. (president), in which be 
dealt at length with the question of tar oil specifications and 
the quality of the oils offered by distillers, and, further, with 
facts observed and inferences to bé drawn from actual expe 
rience. In view of the present high prices ruling for imported 
residual petroleum oils, which have until lately almost exclusitely 
been used in this country as fuel for Diesel engines, and of the 
increasing difficulty of obtaining sufficient supplies of this class of 
oils in present circumstances, the problem of the suocessful use of 
tar oils produced at home is not only of the greatest interest to 
users of Diesel engines, but is of national importance as well. Mr. 
Porter's statement of the experience gained up to the present in 
connection with this class of fuel will be of great assistance to 
many users and prospective users, and the discussion on the subject 
which is to take place at a meeting this week should be of very om: 
siderable interest. We hope to deal with Mr. Porter's paper in 4 
later issue. i , 

Assessment for Income-Tazr—Allowance for Depreciatim of 
Diesel Engines. —After protracted negotiations, an agreement hss 
been concluded with the Inland Revenue Authorities to increase the 
rate of depreciation upon Diesel engines to 10 per cent. per annam. 
with the proviso that this increase shall remain in force for three 
years after the cessation of the war, when either party shall be a 
liberty to claim a revision: The appeals have been in the hands of 
Mr. Arthur D. Bird (of Humphreys-Davies & Co., Ltd.) and Mr. 
Percy Still (hon. secretary of the Diesel Engine Users’ Ass 
ciation). os 
, Having regard to the present high level of taxation, this m- 
creased allowance represents no inconsiderable saving to thoee 
companies and corporations entitled to the concession, and the 
Diesel Engine Users’ Association is to be congratulated upon Its 
enterprise in the matter. 

About two years ago the Association took up the question of 
insurance of Diesel engines against breakdown, and was su 
in bringing about a very substantial reduction in the premium 
which had been previously eharged in connection with that olas 
of risk. The result of its activity in connection with inoome-tat 
assessment will now confer a furthe™ very important benefit o0 
the firms and undertakings with which its members are co. 
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AUXILIARY MOTORS AND CONTROL GEAR 
FOR STEEL WORKS. 


~ 


THE conditions under which the motors for driving the 
auxiliary machinery in rolling mills and steel works have 
to operate are extremely severe. They have to be started, 
stopped and reversed with the greatest rapidity and 
frequency, and are subjected to heavy and rapidly fluctuating 
overloads. Moreover, motors for this class of service are 
often located in confined spaces where facilities for ventila- 


Fie. 1.—B.T.H. MILL TYPE MOTOR, 30 H.P., 


tion and the radiation of heat are extremely restricted, and 
on account of the large amount of dust and fine particles of 
mill scale suspended in the air, it is necessary that their 
working parts should be totally enclosed. | 

To meet these and other conditions, familiar to steel 
works’ engineers, a complete line of new mill type (MD) 
motors has been specially designed by the British Thomson- 
Houston Co., of Rugby. 


Fig. 3.—AUTOMATIC CONTROL GEAR. 


The new mill type motors range in capacity from 3 to 
00 H.P., and are designed for use on both 230 and 550-volt 
ontinuous-current circuits. They are rated for a tempera- 
ure rise of 75° C. after a continuous run of one hour at full 
» and will carry loads which vary instantaneous! 
tween light load running and 100 per cent. overload wit 


of unduly 


black commutation, and much greater overloads may be 
carried without injurious sparking or the development 
high mechanical stresses. Their design 
embodies a number of special features to facilitate rapid 
replacement of any part that may be damaged, and the ; 
nature of the insulating material used is such that they can | 
be run safely at temperatures up to 150° C. for considerable 
periods. . 

The general appearance of these motors is indicated by 
fig. 1, which shows one of the smaller machines. It will - 
be seen that they are totally enclosed in steel frames, which 
are split horizontally. The lower half of the frame is 
provided with four heavy feet, and stability and freedom 
from vibration are ensured by their wide spread. Wrought- 
iron bails cast into the upper half of the frame provide a 
convenient means of handling the motor. There is a large 
opening in the frame directly over the commutator and brush- 
gear, which are thus easily accessible. In the larger sizes 
other openings are provided ; and the malleable 
iron covers are held in place by locking levers. 
The frames of the 40, 60, and 80-H.P. motors 
are hinged, so that the upper parts may be 
turned back ; this is a valuable feature where 
space is restricted, as it generally is about a | 
mill. 
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Fig, 2.—B.T.H. MILL TYPE MOTOR, WITH OOVER LIFTED, 
SHOWING METHOD OF HANDLING ARMATURE, 


The bearings are cast with the frame, and are therefore 
always in true alignment. The bearing liners are of cast- 
steel filled with best Babbit metal, and the two halves of 
each liner are bolted together. The upper half of each 
liner is cast with a lifting ring, as shown in fig. 2, and it 


.is thus possible to’ remove the armature and shaft, and 


replace them immediately with a complete spare unit 
without delay or the provision of any special lifting tackle. 
Each bearing is provided with two oil rings to ensure 
continuous lubrication. ; 

The poles and frame are so arranged that it is not neces- 
sary to slacken or remove any of the bolts or disturb the 
poles in any way when lifting the upper half of the frame. 
This is clearly shown in fig. 2. Neither is it necessary to 
disconnect any leads inside the motor, for; alb connections 
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between the two halves are made by sleeve couplings out- 
side the frame. 

In the smaller motors the field coils are made ‘of asbestos- 
covered wire, while in the larger machines they are of copper 
strip wound on edge with sheet asbestos between the turns, 
the entire coil being covered with sheet mica and a heavy 
wrapping of asbestos tape. All main and commutating 
coils are duplicates, and may be put on the pole pieces 
either side up without any chance of confusion or wrong 
connections ; it is only necessary to connect alternate coils 
oppositely in an entirely obvious manner. 

In view of the extremely heavy service for which these 


Fig. 4.—MASTER CONTROLLER. 


motors are designed, the shafts and bearings are exceptionally | 


large, and the mechanical construction of the armatures is 
of the most substantial description. The armatures are built 
up on heavy spiders ; the front flange is held in place by a 
shoulder on the spider, and the rear flange by four or more 
fitted bolts with nuts and special locking devices; the 
spacer blocks in the armature cores are of small channel 
steel, each welded tu the adjacent punching. In order to 
secure an absolutely tight core the punchings are assembled 
so as to vary the lay of the iron in such a way that the last 
punching will be true, and the pressure on the core will, 
therefore, be uniform when the flanges are secured in posi- 
tion. The insulation on the punchings is a special varnish 
which will not powder or flake off. | 
The armature coils of the smaller motors are formed of 


asbestos-covered wire wrapped with mica and a covering of 


asbestos tape, after which the slot insulation is put on and 
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The commutator bars are of hard drawn copper, and are 
formed with ears which extend to the full diameter of the 
armature. The armature conductors extend straight into 
the ears, so that separate commutator leads are eliminated. 
and there is only one hard solder joint for each connection 
between armature winding and commutator. The commu- 
tator shell is mounted on an extension of the armature 
spider, so that the shaft may be removed when necessary 
without breaking the connections between the winding and 
commutator. 

The armature coils are secured in the slots by metal 
wedges, and the ends of the coils are secured by solid metal 
bands with cottered joints. 

The ends of the armature windings are protected from 
injury by the commutator ears at one end, and at the other 
by ah extension of the end flange. 

In view of the importance of extremely rapid acceleration 
the armatures have been made small in diameter, and the 
peripheral speeds are low as compared with those of other 
continuous-current motors. As a result, the power required 
to accelerate an MD motor to full speed in a given time is 
only one-third to one-fourth of that required for a direct or 
alternating-current motor of ordinary design and the same 

wer. 

P The brush holders are of the clock-spring type, with 
phosphor-bronze springs, and are quite accessible. 

The special features of these motors are :—(a) Heavy 
mechanical design throughout ; (b) large foundation area 
covered by spread of feet ; (c) ease and rapidity of replace- 
ment of the various parts; (/) small stored energy in 
rotating parts; (e) non-combustible insulation ; (f) great 
overload capacity. 

Although primarily intended for driving live roller gear, 
lifting tables, and similar exacting duties, these motors 
may be used with advantage for ingot-stripping and ladle 
cranes, charging machines, and in other cases where 
reliability and continuity of service are essential. 

The use of ordinary tramway-type or other hand-operated 
non-automatic controllers for the motors which drive live 
roller gears and similar machinery, results in excessively 
severe current rushes which sooner or later cause injury 
to the armatures or breakage of shafts or pinions. 

The disadvantages attendant on the use of the hand- 
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Fia. 5.—THREE-HIGH PLATE ROLLING MILL WITH AUXILIABIES DRIVEN BY B.T.H. MILL TYPE Morors. 


the whole then compressed to size in steam-heated moulds. 
The result is a strong and solid coil free from air spaces 
and not easily injured. In the larger machines the coils 
are formed of copper bars, continuous at the rear end, and 
the soldered clips used on ordinary motors are thus 
eliminated. , 

An important feature of- these motors is the use of the 
two circuit series drum or wave winding, which makes pos- 
sible the use of two brush holders in every case where the 
current is such as to allow of this, and in the case of 
the larger 230-volt machines, where it is necessary to use 
more than two brush holders to collect the heavy currents, 
does not involve the use of any equaliser rings or cross 
connections between commutator segments. 


operated controller can be avoided entirely by the use of 
the automatic contactor control gear, with current-limiting 
attachments, which haa been specially designed and developed 
for this class of service. This gear relievés the operator of 
all responsibility for slow and careful handling of the con- 
troller, and limits the current at all times to the maximum 
value the motor can safely carry. The acceleration or 
reversal of the motor is, therefore, effected with absolute 
safety at the maximum rate consiatent with the mechanical 
and electrical capacity of the motor, and very much quicker 
than is possible with the most highly skilled manipulation 
of the ordinary type of controller. In short, the use of 
automatic contactor control gear emables the attendants to 
work the mill at the maximum) rate of output possible. 
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A set of control gear of this type includes a contactor 
panel, as shown in fig. 3, and a suitable set of resistances, 
together with the controller shown in fig. 4. 

The controller, although small and light, is of the same 
substantial construction as the larger tramway type con- 
trollers made by the same firm, and has three points for 
each direction of motion, viz., a checking point on which 
a comparatively large resistance is connected in circuit 
to limit the rush of current when the motor is checked or 
reversed, a slow running point used for manipulating the 
ingots or billets, and a full-speed point. 

The controller may be thrown instantaneously from the 
full forward to the full backward running position without 
fear of damaging either the motor or the gear to which it 
is connected. At the same time, the motor will be stopped 
and reversed in the shortest time possible. 

Only the small current required for the magnet coils of 
the contactor passes through the controller, and the wear 
and tear of the fingers is therefore very small. The current 
supplied to the 1aotor is controlled entirely by the con- 
tactors, which are fitted with heavy renewable copper 
contacts, and provided with powerful blow-out coils. 

The design and construction of both motors and control 
gear is regarded by the makers as a triumph of the 
mechanical and electrical arts, and we understand that 
the combination is: accepted by rolling-mill engineers 
as one that fills a long-felt want, and is, at the same 
time, amw effective insurance against those annoying 
failures and delays which have such a marked effect in 
cutting down the output of rolling mills and steel works. 

A three-high plate rolling mill with auxiliary plant 
driven by B.T.H. mill-type motors is shown in fig. 5. 


CLEANING DIRTY INSULATORS. 
[From A TELEGRAPH ENGINEERING CORRESPONDENT. | 


IT does not appear to be generally known that there is in 
existence a splendid method of restoring serviceable insu- 
lators, brought into stock, to their former efficiency. 

No matter how blackened they may have become through 
long exposure in murky surroundings, the treatment here- 
after described will bring about a remarkable improvement, 
without lowering the insulating value of the porcelain: 

A further recommendation lies in the fact that excellent 
results are obtainable at small cost, and with a minimum of 
labour. This statement is made after an experience of two 
years with hundreds of dirty insulators recovered from the 
most grimy parts of England. 

The usual method of restoring a semblance of cleanliness 
to blackened insulators is to rub the porcelain vigorously 
with a rag and moistened sand, or to soak them for several 
days in a barrel of dilute H,SO,. Either of these 
methods gives disappointing resulta, as may readily be 
judged if an inspection be carried out after a workman has 
done his best to make a good job. 

In connection with the approved system, it is necessary 
to provide an -iron tank partly filled with water, together 
with an admixture of quebracho extract and caustic soda. 
Into this tank of liquid are placed the -dirty insulator cups, 
and a steam jet is applied until the liquid boils. The insu- 
lators are then taken out and rinsed in clear water. 

_ Perhaps it would be best in submitting further details, 
if particulars were furnished of the actual arrangement 
Which the writer has in mind. 

An iron tank 4 in. thick and-2 ft. x 2 ft. x 18 in. deep, 
capable of holding 120 insulators, is mounted on wooden 
supports 2 ft. high, so that a workman can perform his duty 
comfortably. 

An ordinary steam pipe without a nozzle is made to enter 
the tank at a convenient corner, the lower end of which 
Pipe terminates 1 ft. from the top, thus allowing for a 
space of 6 in. between the end of the steam pipe and the 
base of the tank. 

As soon as it is desired to commence operations this 
Space is filled with water. Quebracho and caustic soda are 
then added in the proportion of two to one. A tank of the 


before-mentioned size will require 3 lb. of quebracho extract. 
and 14 lb. of caustic soda. The insulators are then inserted 
and steam is turned on at the valve. | 

The whole process does not occupy more than 45 minutes 
from start to finish. The liquid is brought to boiling 
point by the steam in about 15 minutes, and the insulators 
are withdrawn from the boiling solution after a period of 
10 minutes. 

An old pair of smithy tongs is used for recovering the 
insulators one by one from the tank, and though this may 
be regarded as a somewhat crude procedure, mention 1s made 
of the fact only to show that no elaborate precautions need 
be taken. As each insulator is brought out it is thoroughly 
rinsed in clean water, after which it is placed on a drip 
board ; it is afterwards stacked in the stores depot, ready for 
further service as and when required. | 

Experience has shown that an ordinary coal fire under 
the tank does not give such satisfactory results as a steam 
jet applied as directed. It will be obvious, therefore, that 
wherever steam is available this process of cleansing tele- 
graph, telephone, or power insulators has much to recom- 
mend it, | 

The solution should not be allowed to stand in the tank 
after the work has been completed, but drained off and 
placed in a barrel for later use. When needed again the 
liquid would, of course, require strengthening in the tank 
with quebracho and caustic soda in the proportion already 
given. 


CORRESPONDENCE. 


re) 


_ Letters received by us after 5 P.M. ON TUESDAY cannot appear until 


the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


Electric Power in a Cotton Mill. | 


Our attention has been drawn to a descriptive article published 
in your issue of the 25th ult., entitled “ Electric Power in a Cotton 
Mill,” which includes tha following sentence :— 

“The whole of the electric plant, lamps, cables, &c., was supplied 
by the General Electric Co., Ltd.” ` 

As all the cables for this power installation were supplied by us, 


we can only conclude that the person responsible for the publica- 


tion of the above statement had incomplete knowledge of his 
subject and that he failed to take ordinary precautions to ensure 
its accuracy. 

We hope you will publish this letter in your next issue, and thus 


give equal publicity to our correction. . 
For W. T. Glover & Co., Ltd., 


G. E. PARTINGTON, 
; Business Manager. 
Trafford Park, June 16th, 1917. 


LEGAL. - 


GENERAL ELECTRIC Co., LTD., r. Ossawa, LTD. 


In one of the Australian Courts, on April 17th, Mr. F. Leverrier, 
K.C., and Mr. G. E. Flannery appeared for the plaintiffs ; Mr. F. R. 
Jordan appeared for the defendants, J. Ossawa & Co., Ltd. 
According to the following report in the Sydney Morning Herald. 
the plaintiffs, a few days earlier, on an ez parte motion, obtained an 
interim injunction restraining the defendant company from in- 
fringing the' plaintiff company's exclusive trade mark, a magnet. 
for certain switches and electric lighting apparatus. “The plain- 
tiffs allege that the defendants, who were Japanese merchants, 
carrying on business in Sydney, had imported into Australia 
electrical apparatus bearing the plaintiffs’ said trade device. Counsel 
for the plaintiffs now asked for the continuance of the injunction 


- till the hearing. 


“ MR. JORDAN, for the defendant company, asked that the interim 
injunction be dissolved on the ground that the ew parte application 
on which it was granted suppressed certain material facts that 
were known to the plaintiffs. His clients had written to the plain- 
tiffs stating they would discontinue selling the apparatus bearing 
the plaintiffs’ trade mark, and mentioning that they had only in- 
dented consignments from England of the said apparatus for their 
customers. The full facts of the case had not been placed before 
his Honour when the ez parte application was made, and therefore 
the order was improperly obtained, and there was no justification 
for it. : 

“ MrR. LEVERRIER, in reply, stated that the defendants had dis- 
tributed a number of the plaintiffs’ electric switches bearing their 
trade device. He read an affidavit from the plaintiffs’ solicitors, 
which stated that the Comission’ af the letters which had passed 
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between them and the defendants’ solicitors had occurred entirely 
through inadvertence as to their materiality in the application for 
the interim injunction. 

“ His Honour, while unreservedly aocquitting the plaintiffs’ 
solicitors of wilfully withholding the letters, said that he must, on 
the facts, dissolve the interim injunction, and he ordered the plain- 
tiffs to pay the cost of obtaining it. He also dismissed the motion 
for an injunction to the hearing, with costs. The defendants, by 
their counsel, were to undertake not to infringe the registered 
trade mark of the plaintiffs.” 


COMPENSATION CASE. 


AT Preston County Court, last week, the National Electric 
Supply Co., Ltd., agreed to pay compensation to Nancy Norris, a 
switchboard attendant in the company's employ, in respect of an 
accident on February 9th of last year. Settlement was arrived at 


on the payment of 10s. 6d. per week from the date of the accident, 
with costs. | 


—_— 


BREAKING INSULATORS. 


AT Croston Police Court, three boys were each fined 10s., and 
ordered to pay the damages, for damaging telegraph insulators at 
Tarleton. Mr. Cornelius Coward, the district inspector of telegraphs, 
said the damage done last year over the whole of his lines, carrying 
main trunk wires and war traffic, was £400. Taking the same 
basis for the whole country, it would mean £100,000. This year, 
s0 far, 900 insulators had been broken in his area, and the men had 
sometimes tO walk miles in order to detect the breakages. 


— — 


TUNGSTEN FILAMENT PATENT LITIGATION. 


THE hearing of the appeal by the Osram-Robertson Lamp Works, 
Ltd., was continued on the Thursday and Friday of last week, and 
has again occupied the House of Lords during the present week. 

Mr. WALTER, K.C.. on June 14th, at the request of the Lord 
Chancellor, read the judgments before referring to the evidence. 
He was occupied with the evidence until the afternoon of the 19th. 
explaining how it bore on his proposition that the process invented 
by the appellants by which the finely divided tungsten was 
bound together by mixture with an organic binder, the carbon 
removed by wet hydrogen and heat, and the tunysten reduced to a 
pliable paste. capable of being made into fine filaments for lamps, 
was infringed by the respondents’ process. ` 

Of their Lordships present, Lords Haldane and Parker evinced 
the greatest interest in the learned counsel's statements, which at 
times took more the form of an instructive lecture than a legal 
argument. 5 j 

Mr. Colefax, K.C.. was expected to follow on Thursday (yester- 
day), and as Mr. Terrell, K.C.. and Mr. Kerly, K.C.. both propose 
to address their Lordships on behalf of the respondents, the case is 
likely to continue during the whole of next week. 


e e r e a r] 


NEW. PATENTS APPLIED FOR, 


(NOT YET PUBLISHED), 
Compiled expressly for this journal by Messrs. W. P. Tompson & Co., 


1917. 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 
7,961. ‘ Preparation of sensitised paper, &c., for obtaining direct X-ray 


photographs or radiograms.” G. W 
June áth. 

7,971. *" Shade-carrier and lamp lock for electric lampholders.” 
June 4th. 

7,973. ** Magnetic separators." Harpy Patent Pick Co. & G. J. M. Smit. 
June 4th. 

7,979. ‘Treatment of hides and skins prior to and during 
ELECTRO LEATHER INDUSTRIES & L. A. GrotH. June 4th. 

7,984. ‘‘ Production of solutions of nitric acid in sulphuric acid or in 
fuming sulphuric acid by electrolysis.” T. S. Moore. June áth. 

7,986. “Electric dynamos." H. Lucas & W. C. TURNER. June 4th. 

8,001. ‘Shade carriers.” C. G. M. Bennetr. June 4th. 


8,012. ‘Collectors for trolley wheels of electric tramways and railways.” 
W. C. Asnsury & W. D. Kinc. June 5th. 


. K. Crostann & T. P. K. Crosignn. 


J. Macey. 


tanning.” 


8,058. ‘‘ Electrical power transmission for motor vehicles.” E. BOUCGHTON, 
DaimLeR Co. & F. W. LaxcHester. June Sth. 

8,089. “Motor to drive vehicle on its own inducted electric current.” 
G. E. Harriecp. June 6th. 

8,100. “ X-ray apparatus.” British THomson-Houston Co. & GENERAL 
E.ectric Co. tune 6th. 

8,109. ‘‘ Electric switches.” M. J. Quinn. June 6th. 

8,147. “ Electrical appliance for inspection of interior of casks, jars, &c.” 


W. Downs & J. M. Fitt. June 7th. 


8,150. “ Driving power-looms by electric motors.” E. Preece. June 7th. 
8,158. '" Arc lamps, searchlights, &c.” A. R. Cutmgr. June 7th. 
8,176. ‘Electric furnace regulators.” H. Ercnetts, H. A. GREAVES, AND 


T. H. Watson & Co, June 8th. 


8,185. ‘“ Manufacture of peu products by clectrolysis.”” E. A. ASHCROFT. 
June 8th. 
8,298. “ Electrodes for arc soldering, &c.’’ A. B. Pescatore. June 8th. 
“232.  Radiotelegraphy and radiotelephony.”” J. Betnenop. June 8th. 
:e, May 26th, 1916.) 
. ' Alternating currcnt machinery.” R. Pont. June 9th. E 


PUBLISHED SPECIFICATIONS. 


1916. $ 
The numbers in parentheses are those under which the specifications will I 
printed and abridged, and all subsequent proceedings wil] be taken. 
6,893. ELectrRicaL Fuse Eoarps or Systems. A, Crawford & W. Prev. 
May 15th, 1916. (Cognate application, 12,043/16.) (106,305.) 
6,945. TeLeckapH Systems. J. F. Parris & C. J. Baumgartner. May 15th, 


1916, (106,312.) 
6,983. Macnetic Compasses. E. C. Weilbach. May 16th, 1916. (106,317.) 
7,003. FLASHLIGHT SiGNaLLiInG Apparatus. E. Ceretti. May 16th, 1916. 
(106,319.) 
7,187. Exectric Heatinc Devices. F. C. E. Burnett & E. J. Brunning. 


May 19th, 1916. (106,332.) 
7,380. Execrric Lames. J. Mersing. May 24th, 1916. (106,399.) 

9,702. Exectric Contro-tcers For Vunicres. C. P. Elieson & E. G. Payne. 
July 10th, 1916. (106,358.) 3 
9,797. MINE SIGNALLING APPARATUS. 

Holmes. July 12th, 1916. (106,360.) 
11,956. Exvecrrica. Stop Motions ror Kwyrrtinc Macnines. W. H. C. 
Spencer & H. Collins, Ltd. August 23rd, 1916. (106,380.) 
13,221. METHOD oF Propucinc THE CONTACTS OF CONTACT-BREAKERS OF Mac- 
NETOS FOR FIkING INTERNAL-COMBUSTION Encines. G. A. Rignon. September 


J. Davis & Son, G. Dearle and P. 


18th, 1916. (106,397.) 

16.201. ARMATURES OF MAGNETO-ELECTRIC Macuings. G. F. Cooke. Nov- 
ember llth, 1916. (106,421.) 

4,337. Actomatic Brock SIGNAL SysteMs FOR Rattways. National Safety 


Appliance Co. June 30th, 1915.  (100,779.) 
6.772. Mariner's Compass. J. L. H. Hand. May 11th, 1916. (106,139.) 
8.516. Gyroscoric Compasses. J. Perry & S. G. Brown. June 16th, 1916. 
(106,170.) 
19017. 
1,437, ExvsctricaL Pusues. E. A. Graham. January 29th, 1917. (106,446.) 
4.937. Teieruone Appiiance. F. Mayer. April Sth, 1917.  (106,457.) 


ee 


The National Physical Laboratory: Report for 1916-17. 
—The annual meeting of the General Board of the National Physical 
Laboratory was held at the laboratory, on the 19th inst. The 
president of the Royal Society, Sir J. J. Thomson, is chairman of 
the Board; Lord Rayleigh is chairman of the Executive Com- 
mittee. 

During the past year the laboratory has been closely engaged, 
with a largely-augmented staff, of whom more than one hundred 
are women, with a variety of researches and investigations arising 
out of the war. and has dealt with a greatly-increased volume of 
test work for Government Departments. 

The outstanding feature of the year has been the growth of the 
gauge-testing work, the number examined averaging about 10,000 
weekly. A new building has recently been erected to acvommo- 
date the work, the space otherwise available having become quite 
insufficient for the purpose. There has been a great increase also 
in the number of optical and electrical instruments tested for the 
Government: a new branch of work is the testing of luminous 
dials for instruments of various kinds. 

The investizations carried out have been, in the main, of con- 
fidential character, und no details are given in the report. It has 
only been possible to make progress with a very few of the 
researches undertaken prior to the war, and these are almost 
entirely closely connected with war problems. Aeronautics research 
has continued to be of great importance. The William Froude 
National Tank has carried out much work for the Admiralty, and 
has been visited by members of the Board of Admiralty—including 
Mr. Balfour when First Lord—who have expressed much apprecia- 
tion of the results attained. In the Metallurgy Department 
researches on light alloys and on optical glass have been continued. 
while a number of special problems have been dealt with. Various 
investigations have been in progress in the Engineering Depart- 
ment; hardness tests, methods of impact-testing, the fatigue 
resistance of materials under combined bending and twisting 
stresses, the transmission of heat from surfaces to fluids flowing 
over them—as in the flow of air over an aeroplane engine—are 
among the questions examined. The observations on the rate of 
growth of cracks in the buildings of the Tower of London have 
been continued. No serious disturbances have been detected. 

The laboratory is at present under the control of a General 
Board and an Executive Committee appointed by the Royal Society 
and the great Technical Institutions, and the researches are assisted 
by a grant from the Treasury. The income during the past year 
was over £70,000, an increase of nearly £20,000 over that of the 
preceding year. The major part of this total is received in pay- 
ments for work done, and this involves a serious financial liability. 
Much attention has been given recently to the question of the 
future of the laboratory, and in particular to its relations with the 
Department of Scientific and Industrial Research, and a scheme 
will, no doubt, be arranged whereby close relations with the 
Department will be established. 


A Sensitive. Selenium Cell.— Having a sensitiveness 4 
thousand times greater than the ordinary types, the new selenium 
cell developed by Fay C. Brown, of Berkeley, Cal., is of more 
than passing interest. In hie patent Mr. Brown states that the 
chief feature of his cell is in the production of the crystals by 
sublimation, and then allowing the crystals to absorb the gas argon, 
helium or neon at a temperature below that of the crystal forms- 
tion. Both large and small crystals produced by this method have 
been investigated, and the inventor states that the crystals, even 
those of microscopic size, have shown no signe of deterioration. 
even after being exposed to most intense light 24 hours a day for 
35 days in succession. One of his selenium cells was subjected to 
ordinary conditions, and showed the same sensibility after a pe.+! 
of a year.— Scientific- American, 


4 


ee | TEE 


ELECTRICAL REVIEW. 


No. 2,066. 


Voi. LXXX. , JUNE 29, 1917. 
ELECTRICAL REVIEW. 
Vel. LXXX.) CONTENTS: June 29, 1917. (No. sc 
Wanted : a Policy .. sis só aii oes woe 689 
A Government Register of Export Minulo eee coe 690 
High-pressure Rectified Alternating Currents .. aoe ... 690 
The Meeting of the agen Municipal Electrical 
Association, 1917.—II. ase da ede DII 
Individual Interest in , Municipal Batere ay .. 692 the reach of every class of consumer. 
Electric Steel (concluded) ... wee mr sie è 695 
Oerrespondence— 
“ Crogs-talk ” and “Secrecy.” Si ies ive we 695 erneit 
Industrial Fatigue and Maximum Output... oes ... 695 
Salaries in the Electrical Industries .. jas ga vee 696 


New Electrical Devices, Fittings and Plant (illus.) ... coe 696 
War Items ... evs saa ee ove eee eee coe 696 
Business Notes eee er > tee ees eee 
NOG ssi a a see Sees ec sel. ae ee as 200 
Oity Notes ... seo sane O ooe O oso oso TOE 
Stocks and Shares e 00.6.0 sense, tee wwe es 708 
The Control of Alternating-Current Locomotives ... ... 709 
Precipitation of Smoke and Fumes, by Linn Bradley...  ... 710 
The Future of the British X-Ray Industry... one .. 71] 
Foreign and Colonial Tariffs.on Electrical Goods > ...e .. 712 
Now Patents Applied for, 1917 s.e se ose, soe o 712 
Abstracts of Published Specifications ... one wea ee (12 
Oontractors’ Column eee ove eee Advertisement page xxii 


THE ELECTRICAL. REVIEW. 


Puabtished every FRIDAY, Price 44d. 
The Oldest Weekly Electrical Paper. Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY MEWSAGENT IN TOWN OR COUNTRY, 


OFFIOE :—4, LUD@ATE HILL, LONDON, E.O. 4. 


c Telegraphic Address: " Acxgxay, Loupow.” Code, A BO, 
Telephone Nos.: City 997; Central 4425 (Editorial only). 


The “ Electrical Review ” is the facon metian of the Electrical Trades, and bas 
by far the Largest Circulation -° any Electrical Industrial Paper in Greet Bri itein, 


Sabscription Rates. — Per annum, pos e inclusive, in Great Britain, 
&1 ls. 8d. ; Canada, £1 8s. 10d. ($5.80). all other countries, £1 10s. 
FOREIGN AGENTS: . 
ApeLaipz: Messrs. Atkinson, .& Co., Me.Bournnzs: The Mining & Engi- 
. Gresham Street. neering Review, 90, William Street; 


Gordon & Gotch, Queen Street. 
Avcxtayy N.Z.: Gordon & Gotch 
Albert Street; The Mining and Minan: Fratelli Treves. 


Engineering Review, 8la, Strand 
Arcade, Queen Street. 


Brisnane: Gordon & Gotch, Queen St. 


Ornato tacit N.Z Gordon and 

Gotch, Manchester Street. 

Donxgpm, N.Z.: Gordon & Gotch, 
Princes Street. 

JomannzssuRna, CAPETOWN, BLOEM- 
FONTEIN, DURBAN, Port Erza- 


BETE, &o.: Central News Agėnoy, 


Ltd. 


Launceston: ^ 


Gordon & Gotob, 
tiere 


Cheques and Postal Orders (on Chief Office, London) to be made pa 


THE crnicaL Review, and c 
Newgate Street Branch.” 


N at D. Van Nostrand, 25, Park 

Paris: Boyveau & Chevillet, 22, Rue 
de la Banque. 

Prertn, W.A.: conten & Gotch, 
William Stree 

Rome: Loesch & Co., Corfo 
Umberto 1° 307. 

SypnEy: The Mining & Engineering 
Review, 278, George Street; Gordon 
and Gotch, Pitt Street. 

Toronto, Ont.: Wm. Dawson & Sons, 
Ltd., Manning Chambers; Gordon 
and Gotch, 182, aig Sa a 


WELLINGTON, N.Z rdon & Gotoh, 
Cuba Street. 


able to 
n Sars and Mid Bank, 


THE “ELECTRICAL REVIEW'S” 


ELECTRICAL & ALLIED TRADES DIRECTORY 


(THE RED BOOK), 


1917 EDITION 


NOW READY. 
H. ALABASTER, GATEHOUSE & KEMPE, 


4, Ludgate Hill, London, E.C. 4, 


WANTED: A POLICY. 


DurineG the 22 years which have passed since its 
formation, the Municipal Electrical Association has 


enjoyed the distinction of being the only organised 


body in the country which can boast of having as its 
single aim the bringing of electricity supply within 
Admittedly, 
municipal control has been found wanting in some 
respects—there are limitations in a system of gov- 
by the people, for the people,” and past 
legislation has by no means tended to give elec- 
tricity suppliers a broad view of their responsibilities 
—but this has not deterred the Association from 
steady purposeful effort with a view to furthering 
electricity supply under municipal auspices, and it is 


only fair to admit that the excellent work thus 


far accomplished under the guidance of the Associa- 
tion has to a large extent disarmed biased criticism 
of municipal control. Such being the case, the 


abrupt demand by Mr. Roles, at the annual general — 


meeting of the Association on Friday last, that the 
Council should formulate a definite policy, and 


‘especially the darksome hints as to the future, 


which accompanied the demand, together with other 
remarks let fall during the meeting, “ give one 


furiously to think.” 


The established methods af electricity supply in 
this country are admittedly inadequate to the future 
needs of its population; that this has been realised 
is shown by the formation of the Board of Trade 
Committee and the terms of reference to the latter. 
While no fault can be found with these terms, it is 
obvious that the constitution of the Committee 
which is ‘‘to consider and report, &c.,” may be 
open to considerable criticism, which it has, in fact, 
received, the municipal authorities claiming with 
considerable justice that they were not adequately 
represented, and having now secured further repre- 
sentation. Whether this change will restore the 
confidence of all parties we do not know. 
sible that the Committee has given the impression 
that it is a tribunal with a partiality for private enter- 
prise, and, therefore, a strong distaste for municipal 
trading in any shape or form; such an assumption 
would be justified by the composition of the Com- 
mittee, which includes too many governmental 
representatives and too few central-station men. 

It would be a matter for regret if the idea that 
electricity supply methods were on their trial was 
interpreted to mean that municipal supply methods 
were the culprits! In any case, not the system, 
but its originators are deserving of blame, and 
they, in fact, belonged to the class which has sup- 
plied a considerable proportion of the present com- 
mittee. 
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It is pos- 
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The fundamental, though unwritten, policy of the 
municipal fraternity, as we have understood it, has 
always been the supply of electricity at the lowest 


possible price; such a policy necessarily involves a - 


somewhat visionary profit margin, even in normal 
times, and is thereby differentiated from private 
control in which the profit margin must naturally 
be the first consideration. . 

Leaving aside the alternative evils of possible 
political jobbery in municipal control, and equally 
possible financial juggling in private enterprise, it 
should not be a matter of difficulty to determine 
which type of control has most nearly ensured—in 
the terms of the Committee’s reference—‘“‘ an ade- 
quate and economical supply of electric power for 
all classes of consumers.” 

If it be acknowledged that a cheap supply of elec- 


tricity is a basic necessity of modern industry, that | 


it is an indispensable factor in the prosperity of the 
country—and the formation of a Government com- 
mittee to consider the question leaves no doubt on 
this matter—then it is difficult to recognise any other 
conditions than those of public service as applying 
to it, and it remains to be seen whether private 
enterprise can entertain such conditions. Municipal 
control is ‘too public,” and company control “ tod 
private ’’ to invite all-round confidence. It may be 
many years before the latter will find in cheap elec- 
tricity supply a source of dividends; nevertheless, 
cheap electricity is the need of the hour, and “ for 
all’? should be the motto of the supply industry of 
this country. 


a er ETE ET TEESE 


AN interesting announcement 


A Government is made by the Board of Trade. 


Register In the first instance it relates 
of Export to boots,’ clothing, fancy goods, 
Manufacturers. and so forth—in all seven 


classes of manufactures are men- 
tioned—but presumably it is not the intention to 
stop at these. ‘The Board of Trade is compiling 
(in its Department of Commercial Intelligence) an 


Index or Directory of British and Irish manufac- © 


turers which it is proposed to forward to Consu-. 
lar Officers, Trade Commissioners, and other cor- 
respondents of the Board abroad for use in dealing 
with inquiries which they may receive for the supply 
of British and Irish goods both now and for delivery 
after the war. That there was room for something 
of this kind on a large scale has long been recog- 
nised by us, as reference to our pages several years 
before the war will testify. We endeavoured to 
meet the want so far as the electrical engineering 
and allied trades were concerned by communicating 
with all the principal consuls, commercial attachés, 
and trade commissioners on the matter, and, as one 
result of the very interesting correspondence which 
ensued, we placed the ExectricaL Review on file 
in the offices of these officials for their own use as 
inquiries arose concerning electrical manufactures 
for which a name of maker was required, and for 
the use of callers who wished to see what British 
manufacturers were making, and able to make, from 
their own announcements, and from editorial 
articles. The advantage of having access to such 


records is that they are, speaking generally, kept ‘ 


well up-to-date. The Board of Trade scheme is 
to publish a Directory which will presumably con- 
tain information which does not appear in the ordi- 
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nary trade directories, of which, of course, there 1s 
no dearth. But it will only be complete, apparently, 
if every British manufacturer interested in the ex- 
port trade sends in his particulars. The present 
invitation to him, in regard to the trades named, is 
to supply a detailed list of the articles which he 
manufactures; a list of the markets abroad in which 
he is more particularly interested; particulars of his 
agents abroad and of his terms of business; also any 
other information that would be of use in enabling 
inquiries from prospective purchasers to be ade- 
quately dealt with. We believe that while traders 
generally will agree that such a record should have 


been prepared vears ayo, it will be very necessary 


for after-the-war operations if Government Depart- 
ments are going to adopt an active policy of assist- 
ance for our export industries. We believe that 
such is the national desire and the Departmental 
intention, but everything depends upon the reli- 
ability of the list, and the enterprise and activity 
displayed in using it. It will also require revision 
from,time to time, both as to firms and as to the 
details of their manufactures. 
plete and reliable the list in these respects, it will 
not take the place of the direct intimacy that our 
national commercial representatives abroad should 
have with our actual industries at home. Nor will 


it in anv wavy lessen the necessity for the adver- 


tiser giving all the information possible in his adver- 
tisements in such trade organs as find their way to 
colonial and foreign markets. As we have fre- 
quently said in these pages, the buyer—often right 
beyond the reach of Government offices, and almost 
out of touch with -ordinary civilisation—looks to 
advertisements for telegraphic addresses, codes em- 
ployed, and so forth, and for illustrations of types 
of manufactures or actual works carried out. Gov- 
ernment directories are an excellent idea, and, as 
a foretaste of good foreign trade policy to come, 
we welcome them, but, after all, they will be but 
a small instalment of the organisation that is neces- 
sary to inform the purchasing world of the ability 
of British manufacturers to make practically any- 
thing that is required, to make it well, and to sell 
it without undesirable Hunnish methods. ‘ 


@ 


AMONGST the newer applications 


High-pressure of electricity to technology there is 
Rectified — an interesting, but remarkably diver- 
Alternating sified, group connected together by 

_ Currents. one dominant characteristic—the 

` use of rectified alternating current 

at very high pressures. The three applications 


which comprise this group all happen to be referred 
to in this issue of the ELectricaL Review; they 
are electroculture, the precipitation of fumes, and 
X-rays. The pressures required range from 50,000 
to 200,000 volts, the powers from 5 to 50 Kw., and 
in each case a transformer is employed, in conjunc- 
tion with either an a.c. supply or a D.c. interrupter 
in the primary circuit. Rectification may be effecteé 
either by a mechanical rectifier or an electrical 
“ valve.” The commercial importance of the X-ray 
industry is already obvious; that of the precipitation 
process has been fully established by the admirable 
work done mainly in the United States; that of 
electroculture is continually gaining in apprecia- 
tion, and bids fair to leave its rivals far in the rear. 
Here, then, is a singularly promising field for 
development, combining the certainty of immediate 
returns with the possibility, and probability, of enor- 
mous expansion in the early future, together with 
wide scope for the invention of improved apparatus 
and methods. Several British firms are admirably 
equipped with plant and organisation to handle this 
class of business successfully, and we trust that they 
are fully awake to the splendid prospect which 1t 
offers to energetic and enterprising exploitation. 


But however com-- 
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THE MEETING OF THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION, 1917:—II. 


IN our last issue we referred to the meeting of the I.M.E.A., 
which took place at the Institution of Civil Engineers, on 
Thursday and Friday, last week. Although of such brief 
duration, and with many familiar faces absent, the gathering 
was a representative one, and served a useful purpose. 

The Presipent, Mr. F. M. Long, in opening the pro- 
ceedings, suggested that the meeting should send congratu- 
latory messages to Major W. A. Vignoles, of Grimsby, on 
being awarded the D.S.O., and to Captain Barker, of 
Barnsley, who has received the Military Cross ; also that a 
message of yemembrance be forwarded to Major H. 
Richardson, of Dundee, and others on active service, and 
this was agreed to. - 

Then followed the reading of the presidential address, to 
which we referred at some length in our last issue; a vote 
of thanks to the President was proposed by ALD. LEESE, 
Stoke-on-Trent, and seconded by Mr. W. A. CHAMEN, who, 
touching on the address, said he thought the proposed Elec- 
tricity Bill sheuld go forward in any case, as it might be a 
considerable time before a Government Electricity Board or 
Department came into being. 

Mr. Bowben then explained briefly the scope of his paper 
on “ Individual Interest in Municipal Enterprise,” and the 
discussion which followed occupied the remainder of the 
morning ; abstracts of both paper and discussion are 
appended. si 

After an adjournment for lunch, the reading and 

discussion of Mr. ROBERTSON’S paper on “ Fuel 
Economy” occupied the afternoon; both papers were 
well received, the speakers being generally in agreement 


with the authors, though possibly some misgivings may . 


þe felt as to the attitude of labour- in regard to bonus 
schemes, and some doubt as to the present and future values 
of by-products and the cost of obtaining them—and these 
are, after all, fundamental matters in profit sharing and 
coal economy. | 


The general business meeting of the Association took 
place on Friday morning, and the question of coal economy 
was again brought forward, this time by MR. GUY CALTHROP, 
Controller of Coal Supplies, who took the opportunity of 
briefly addressing the meeting on the subject. 


Mr. CALTHROP said no interference with industry was intended, 
unless it was essential in the national interests, but it was desired 
to co-ordinate the use of coal, and the two probleme to be faced were 
the supply of London during the coming winter and the general 
transport of coal. He pointed out that the war was largely a 
transport problem. They had a scheme in hand with the object, as 

' far as possible, of consuming coal near the place of origin, which 
affected some 40 million tons, and would save 700 million ton-miles 
in transport. He agreed that electricity producers were expert 
coal economists, but though the seven million tons annually used 
by electric lighting, tramway, and railway undertakings was a 
small proportion of the 240 million tons consumed, even in this 
economies were advisable, and he urged them during the summer 
to economise for winter use. The transport difficulty would not 
end with the war, and difficulties were anticipated next winter. 
He realised the necessity of their work, but appealed to them to 
assist him if possible. As far as he was able, he intended to see 
that the Price of Coal Limitation Act was carried-out. 

The PRESIDENT assured Mr. Calthrop of their willingness to 
assist him, and a number of questions were asked. Mr. ELLIS 
(South Shields) pointed out the difficulty of getting the appliances 
which would enable them to economise in fuel, and suggested that 
some arrangement between the Coal Controller and Ministry of 
Munitions might be made to get over the difficulty, while Mr. 


YEAMAN (Stoke-on-Trent) touched on the question of reduced — 


quantities of local coal under contracts, necessitating using dis- 
tant coal at increased cost. Mr. F. AYTON (Ipswich) pointed out 
the disadvantages in the way of cost, labour, haulage, and decreased 
plant efficiency, of the dirty coal now supplied, and asked whether 
this matter could be remedied ; and MR. CLOTHIER (Bootle) said 
they could not agree that the Board of Trace decisions conformed 
with the Price Limitation Act, and asked whether the matter could 
be opened again. 

Mk. CALTHROP, in reply, briefly assured them that he would 
endeavour to obtain reasonable priority for new fuel plant, and 
would assist them in the matter of dirty coal and reduced quan- 
tities supplied under contract, if particulars were’ given. Mr. 
Calthrop then withdrew. 

The annual report, an abstract of which appears below, then 
came up for discussion. With reference to the Council's recommenda- 
tion that the resolution of 1913, in regard to the .“ Model general 
conditions of contract,” should be rescinded, and the matter be 
left in the hands of the Council, Mz. PURSE (Carlisle) moved an 


amendment, in the form of an addition, to ensure that no action 
should be taken in the matter until it had been brought before the 
Association again, and the amended recommendation was agreed to. 
Considerable discussion took place on the question of municipal 
representation on the Board of Trade Committee on Electricity 
Supply. . 
` Mn. FARADAY PROCTOR (hon. sec.) said he presumed that 
: the Committee on Electrical Trade After the War was prohibited 
from dealing with municipal trading, and he believed that was 
one reason why the later Committee on Electricity Supply was 
formed ; the Board had agreed to give them more representation, 
and he believed the names of three additional members were to 
be submitted by them. They had also heard that one of their 
members was to be invited to give evidence. 


ALD. PEARSON (hon. solicitor) stated that the Council had adopted 


. a resolution that the President of the Board of Trade should accept 


the nomination by the I.M.E.A. and the Association of Municipal 
Corporations of the three new members. ot 

Mr. CLOTHIER (St. Anne's) mentioned that the Urban District, 
Councils’ Association had been asked to nominate somebody on the 
Committee. 

Mr. THos. Roues (Bradford) suggested that if the Board of 
Trade refused to accept their decision on representation, they should 
consider whether evidence should be given before the Committee. 

COUNCILLOR WALKER (Manchester) pointed out that originally 
it was desired to have witnesses, now a witness, and the Committee 
would decide the points on which evidence was wanted. He 
thought this was suspicious, and was prepared to consider the 
previous speaker's suggestion. a ae 

ALD. PEARSON (hon. solicitor) suggested that the Council's resolu- 
tion be passed, and that a further resolution could be put to the 
meeting in regard to the representation of the U.D. Councils 
Association, but after further remarks by ALD. SMITH (Barrow), 
who urged that two of the representatives should be engineers, and 
Mr. FARADAY PROCTOR, who pointed out that the Association of 
Municipal Corporations was putting forward evidence from three 
localities of large, medium and’ small population, an amendment 
was agreed to that the Association of U.D. Councils be included in 
the resolution. 

Mr. THos. RoLES (Bradford) urged that a definite policy should 
be subscribed to by the I.M.E.A., this being a matter of gréat 
importance at the present time, and, after a brief discuasion, a 
resolution instructing the Council to formulate such a policy was 

sed. ore TE 

Mr. Purse raised the question of plant extensions by munici- 
palities being refused by the authorities, while power companies 
appeared to be favoured in that matter, and suggested that the 
Council should obtain full particulars as to sanctions given and- 
refused to municipal authorities. : 

Mr. FARADAY PROCTOR agreed that rumours had reached them, 
and that the Council would take action, if facts were submitted 
to it. 

The proposed revision of the Articles of Association, with a view 
to giving the smaller undertakings more representation, was agreed 
to after a short discussion with a view to obfaining a representative 
of an Urban District Council on the Council, an amendment to this 
effect being lost. 

The reult of the ballot for officers and Council for 1917-1918 

was as follows :— 

President.—8. J. Watson (Bury). ` 

Vice- Presidents.—F. Ayton (Ipewich) and Thomas Roles 

radford). l 

aa a rene aes nr i (Dundee), A. C. Cramb (Croy- 
don), and F. M. Long (Norwich). 
ea ia D elected are Messrs. J. A. Robertson (Sal- 
ford), S. E. Fedden (Sheffield), W. T. Kerr (Hereford), and Aldermen 
Robinson and Jeffrey ; the members of Council remaining in office 
are Messrs. Britton (Chester), Lackie (Glasgow), Pearce (Man- 
chester), Councillor Barge (Poplar), Alderman West (Coventry), 
Messrs. Allen (Wolverhampton), Bowden (Poplar), Christie 
(Brighton), Councillor Sinclair (Swansea), and Alderman Walker 
(Manchester). ; 

Messrs. Edgcome (Kingston-on-Thames), Alderman Pearson 
(Bristol), and H. Faraday Proctor (Bristol), were respectively 
re-elected as hon. treasurer, solicitor, and secretary. , 

The decision as to the locality of the next annual meeting was 
left in the hands of the new president. 


TWENTY-SECOND ANNUAL REPORT (abstract). 


After allowing for resignations, removals, and lapses due to 
members leaving municipal employment, there is a decrease of two 
in the total membership, now standing at 374, the decrease being 

the Associates’ class. 

Model General Cunditions of Contract.—At the last annual 
general meeting of the Association, it was pointed out that for two 
years previously the Council of the Association had been in 
negotiation with the Council of the Association .of Municipal 
Corporations on what were then known as the `“ Beama” Clauses of 
the Institution Model General Conditions. As no report was 
received from the Association of Municipal Corporations on the 
subject, and as that Associatidbn did not respond to the repeated 
applications of the I.M.E.A. Council to complete their tonsidera- 
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tion of the matter, it was suggested by the Council of the I.M.E.A. 
at the annual general meeting held last June that the resolution 
of the annual general meeting of 1913 should be rescinded and the 
conditions provisionally adopted. 

Further recent inquiries by the I.M.E.A. have resulted in a reply 
from the Association of Municipal Corporations admitting that the 

-Aubject is in a position that cannot be regarded as altogether 
satisfactory. 

The present deadlock van only be removed by the generel meeting 
rescinding the resolution of 1913, and so enabling the Council of 
the Association to move in the matter independently. 

The Council therefore recommend to the general meeting that 
the resolution referred to be rescinded, and the matter left in the, 
hands of the Counoil. 

Supply of Hiectricity Bill—Immediately after the business 
mectings last June, a joint meeting of representatives of the 
Council of the Association and of the Association of Electric Power 
Companies was held, and it was decided to form a Joint Committee 
to deal with the Supply of Electricity Bill now in draft, and to 
invite the I.M.E.A. to appoint three representatives in addition to 
Mr. H. Faraday Proctor, who had been appointed joint honorary 
sacretary of the Committee with Mr. de Turckheim. Mr. F. M. 
Long, Alderman Walker, and Mr. J. W. Beauchamp were appointed 
to represent the Association. 

As the outcome of the work of the Joint Committee, several new 
clanses have been embodied in the Bill. These new clauses deal 
with the granting of wayleaves over, under, or through private 
property, the construction of lines over ground, the re-drafting 
of the clause dealing with the giving of partial supply in certain 
cases (stand-by), the supply to districts where there are no 
authorised undertakers, obligation of undertakers to furnish a 
supply, methods of charging, charging and maintenance of electric 
vehicles, &., &c. 

The various clauses in the Bill were gone through, and evidence 
in support of the same was given before the Board of Trade 
Committee on Electrical Trade after the war. 


Linking-Up.—On the same day at a similar meeting, the I.M.E.A. 
was invited to appoint five representatives on a Joint Committee 
in addition to Mr. H. Faraday Proctor, who, was appointed joint 
honorary secretary with Mr. de Turckheim. The I.M.E.A. repre- 
sentatives are Messrs. T. Roles. S. L. Pearce, R. A. Chattock, W. W. 
Lackie, and J. H. Bowden. 

Several meetings of the Joint Linking-up Committee have been 
held, and local Committees have been appointed in various districts 
throughout the country. all of whom have had meetings and are 
getting out statistics and other information. and in some few 
instances considerable progress in the matter of linking-up has 
actually been made. 

‘Kasthourne and the Board of Trade.—In view of the fact 
that the recommendations of the Officer of the Board of Trade 
were not adopted by the Board Trade, and bearing in mind that 
the Electrical Adviser to the Board of Trade is retiring from office 
in June, 1917, and that therefore it was difficult to take up the 
question of detail ‘with him. further consideration of this matter 
has been deferred. 


Summer Tine Act, 1916.—At the request: of the Home Office 
Committee appointed ‘to inquire into the working of the Summer 
Time Act, 1916, and its renewal in 1917 and subsequent years, the 
I.M.E.A. circulated a questionnaire on the subject, and the honorary 
secretary, Mr. H. Faraday Proctor, and other members, gave evi- 
dence before the Committee. 

Reserved Occupations,—A considerable amount of correspondence 
has taken place with the Reserved Occupations Committee ; and 
representatives of your Council, acting in conjunction with the 
Institution of Electrical Engineers and the Incorporated Associa- 
tion of Electric Power Companies, waited as a deputation upon the 
Reserved Qccupations Committee with a view to pointing out the 
necessity of reserving to electrical undertakers a sufficiency of 
of qualified employés to carry on the undertakings in a reliable 
manner for the maintenance of munition supplies, &c. 

raining af Disabled Sailors and Soldiers,—At the invitation of 
the Institution of Electrical Engineers. the I.M.E.A. nominated Mr. 
J. W. Beauchamp to serve on the Committee formed by the 
Ministry of Labdur to make inquiries into the question of the em- 
ployment of disabled sailors and soldiers in the electrical industry, 

and the training necessary for this purpose. Mr. Beauchamp also 
represents the Association on a similar but distinct Committee 
formed hy the Ministry of Labour. 

Engineering Standards Committee.—The Association has received 
its contribution of £21 to the funds of this Committee, and con- 
tinues to be represented on many of its Sectional Committees, Sub- 
Committees, and panels. 

Research on Buried. Cables.—At the request of the Institution of 
= Electrical Engineers, the Council of the I.M.E.A. issued an appeal 
to undertakings represented in the Association to support finan- 
cially the Institution in the work which it was carrying on in 
this matter. T 
British Trade after the War.—Following the resolution passed at 
the last annual general meeting which was communicated to the 
Prime Minister, the engineering members of the Association were 
circularised, and the honorary secretary, Mr. Faraday Proctor, 
attended on several occasions before the Board of Trade Com- 
mittee on electrical trade after the war. The president, Mr. 
F. M. Long and Mr. Thomas Roles, of Bradford, also gave 
evidence. The report of the Committee has not yet been 
published. 
As previously mentioned in this report, evidence was given at 
great length in support of the various clauses of the Supply of 
Electricity Bill, and also in connection with various recommend- 


ations put forward as to the constitution, duties, and limitations of 
Government departments, concerned in the regulation of the 
actions of electrical undertakers, and the supply of electricity 
generally. 

Alleged Preferential Charging at Hackhey.—The members will 
be aware that the Gas Light and Coke Co. are bringing an action 
against the Hackney Borough Council on a case of alleged pre- 
ferential charging. The Council considered that Hackney had a 
very good case, and strongly recommended the members of the 
I.M.E.A. to contribute towards their defence. 

Articles of Association.—The Council have given very careful 
attention to the question of the revision of the Articles, providing 
for postal ballot, and also for an altered constitution of the Council. 
The effect of the alterations is that while the number of the 
Council, viz., 25 members, is not increased, there will be only one 
vice-president and only one past president, thus adding three to 
the number of ordinary engineer members of the Council, without 
increasing the total number, or altering the present proportion 
between engineer and Committee members. -As regards the 
question of the definite representation of all sizes of undertakings, 
the Council are of opinion that this will be better dealt with by a 
resolution of a general meeting. The resolution is in the following 
form :— ; l 

“That whereas by Article 28 there shall be 18 ordinary members ` ; 


_ of Council, 12 being engineer members of the Association, and six 


representing municipalities, and, by Article 29a, four engineer 
members of the Council and two municipal representatives of the 
Council shall retire annually, it is resolved that annual elections 
be so arranged that there shall. during each year, be nine engineer 
members on the Council from undertakings owned by local autkori- 
ties where the population of the area of supply exceeds 50,000: 
and three engineer members from undertakings owned by local 
authorities where such population does not exceed 50,000.” . 

The Electric Vehicle Committee.—During the past year the scope 1 
of the Electric Vehicle Committee has been widened, as is indicated 1 
by its new title, ‘‘ The Electric Vehicle Committee of Great Britain. 
Formed under the auspices of the I.M.E.A.” 

Honorary Treasurer's Report.—The total expenditure is £545. 
or £50 more than last year. The income from subscriptions is 
normal, and the revenue from proceedings £154, an increase of 
£50. The receipts from members’ and delegates’ fees are normal, 
and the total income is £554, as against £506, leaving a balance of 
£10 as surplus for the year. 

The total surplus of assets over liabilities is £936, so that the 
Association continues to be financially sound ; but there is no 
margin for expansion, and it is a question whether the subescrip- 
tions should not be raised so as to enable the Association to deal 
with more advantage with questions affecting the interests of that 
section of the industry represented by the Association. 

Agricultural Derelopment.—During the year a Committee on the 
Development of Electricity in Agriculture has been formed to 
deal with this subject, with power to add to their number, both 
from the ranks of the Association and from other sources, and to 
present a report in due course on the matter generally for future 
action. 

It is proposed to invite representatives of Government Depart- 
ments, Agricultural Societies, and Electrical Associations to serve 
on the Committee, so as to co-ordinate co-operative effort in 
carrying out the objects of the Committee. 


bs Individual Interest in Municipal Enterprise. 
Abstract of paper by J. Horace BOWDEN, Poplar. 


To successfully control a municipal undertaking, concentration of 
thought during an undisturbed period of a number of years 1$ 
necessary on the part of those responsible for the management, 
and in order to secure this, not only should the municipality pay 
sufficient remuneration to prevent distraction from undivid 
attention by their official staff, which striving after increased 
remuneration engenders, but should also offer inducements to the 
staff whereby the desired results might, be attained, to the materia! 
benefit of those responsible for their attainment. It is therefore 
incumbent upon every municipality to give consideration to any 
scheme which would induce the members of each of ité trading 
staffs to concentrate their whole energy on producing certain 
results, and, in giving consideration to any such scheme, the varied 
interests connected with the supply should essentially have equal 
prominence. | 
The primary interests of the consumer and the ratepayer are 
linked indissoluably together. Low charges for supply to the con- 
sumer produce the asset to the municipality, but the price paid 
for the supply should be such as to amply provide for the guarantee 
given by the municipality on the security of the rates. Cheap 


=- - m m aie. ee a 


prices and participation in profits may appear to be diametrically 
opposed, bit it must always be borne in mind that the ultimate 
result of low charges means that all ratepayers would bəcome oon- 
sumers, and therefore any apparent injustice by contributing to 
rates out of profits would eventually disappear. oid 
Consumers’ and staff interests are linked, inasmuch as satis- 
factory working conditions, adequate remuneration, and security 
of tenure tend to ensure continuity of supply and efficiency of 
service. Low prices to the consumer and participation in profits 
by the staff can be made of identical interest by the introduction 
of proper safeguards to the consumer into any profit-sharing 
scheme. 
The interests of the ratepayers and the staff have everything 0 
common resptcting security of guarantee; judicious capit 
expenditure is the most effective medium of profit production. 


t 
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The interests of the ratepayers and staff are also common in 
respect of profit sharing, and the author is of the opinion that the 
scheme submitted in this paper will ensure the best results to the 
ratepayer, and at the same time secure for an undertaking a sound 
financial footing. 

It is of paramount importance that every municipal electricity 
undertaking should be placed upon a sound financial basis in 
priority to any other consideration. 

For a number of years prior to the introduction of a profit-sharing 
scheme at Poplar, and before any contribution whatever was made 
to the rates, adrastic policy of writing down and scrapping obsolete 
plant was adopted, together with a system of payment out of 
revenue, for all assets for which loans could not be raised for 
periods of 20 years or over. All existing loans were converted from 
‘he annuity or annual instalment to the quarterly instalment 
system. 

To-day the statement of loans outstanding comprises only :— 
Lands, buildings, mains, and machinery, with £3,500 for services 
and £750 for accumulators. Both of the latter will be wiped out 
during the course of the next three years under the scheme 
adopted. No money for machinery has been borrowed since 
January, 1914, all new plant having been purchased out of 
amounts written down in respect of obsolete plant. 

All machinery of any description laid down prior to 1905, with 
the exception of two boilers and the original L.T. switchgear, has 
been entirely written out of the books of the undertaking. The war 
has temporarily suspended this financial policy, but the author is 
convinced in his own mind that it is absolutely correct, and, 
after the war, will advocate the scrapping of the major portion of 
the plant laid down between 1905 and 1913, in order to bring 
the machinery right up to date without increasing the present 
liability on that account. i 

In furtherance of this policy, therefore, it was necessary, before 
considering the disposal of surplus profits, to lay down a schedule 
of firat charges upon surplus profits, as follows, viz. :— 

Minor improvements to buildings and plant. 

New meters and services. 

Wiring, cooking, and heating installations. 

Showroom and test room fixtures. 

Instruments, office furniture and tools. 

Cost of reclaiming disused cable. 

Removal and re-erection of machinery. 

Sundry expenses connected with capital work and plant. 

Lay aside £1,000 per annum over and above requisite 
amount of redemption for reducing the debt on account 
of services, instruments, and accumulators. 

Working balance at end of each financial year to be made up to 
10 per cent. of the total income for that year. 

After payment: of the foregoing charges on surplus profits, the 
available balance (if any) in any year is apportioned as follows, 
viz. :—40 per cent. is placed at the disposal of the Finance Com- 
mittee of the Council; 20 per cent. of a sum up to £6,000 avail- 
able for disposal, and 10 per cent. an available sum over and above 
£6,000, for division amongst the members of the permanent staff. 
Remaining balance is placed to the credit of capital machinery 
account for writing down obsolete plant. 

The amount placed at the disposal of the Finance Committee 
may or may not be utilised for relief of rates, but preference is 
given to its utilisation for works which would have a beneficial 
effect npon the rates. ; 

The bonus to staff is apportioned as follows, viz. :—A moiety to 
the principal officers of the staff, and the other to the junior officers 
and workmen permanently employed pro rata to the normal 
salaries and wages paid in the year in which the bonus is 

The proportion payable to the principal officers is divided as 
follows, viz. ;—One-half to the chief engineer and manager ; one- 
fourth to assistant manager ; one-fourth, in equal proportions, to 
the station and mains engineers and sales manager. 

The financial soundness of this scheme must commend itself to 
all concerned, as, no matter how rapidly an undertaking may 
develop, the cost of new connections, and all improvements to the 
existing system, must be taken from’ revenue before any sum is 
available for bonus. 

On January 6th, 1915, the Poplar Electricity Committee finally 
approved the scheme on the lines indicated in this paper, subject 
to a general reduction of 25 per cent. in charges to private lighting 
consumérs. The following results will indicate in some measure 


whether the scheme has been justified or not :— ° 
Per cent. Average 
Year ending Unite of bulk Average | cost of Net 
March 8lst. sold. supply at price. coal per | profit. 
0°25d. ton. 
j | ‘ d. £s dl e 
1913 eee ooo | 12,014,794 1°3 1°122 0 l4 44} 3,170 
1914 eee | 16,716,705 16°0 0'971 {0 14 27, 8,010 
19156, eee | 16,889,048 8'0 1'043 10 12-54) 14,749 
1916 eee 121,505,614 11°9 0'988 iO 17 114}11,815 
1917 Eatd. ... | 23,265,000! 14°8 1:06* |I 1 6 | 11,500 


` 
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* Increase of 10 per cent. on power charges, — 


The saving aimed at is not in labour, but on materials — 
viz., coal, water, oil, &c. The most important point affecting bonus, 
however, is the promulgation of business, each man. being a poten- 
tial canvaaser of the undertaking. 

Increase in business means the employment of a larger number 


of hands for various extensions, services, and wiring installations, 
a greater number of men being required far these purposes than 
merely for attention to generating plant. 

Allocation of Bonur to Staff—The proportions payable, as set 
out in the Poplar scheme, may not appeal to every municipality, 
and, as an alternative, the distribution may be made wholly as a 
percentage of annual salary or wages. To illustrate the difference 
between the two systems, the author submits the payments made 
by the Poplar Borough Council as a result of last year's trading— 
viz., 1915-16 :— 

Amount available for distribution, £1,262 3s. 10d. 


Principal officers £631 2 0 or 36’6 per cent. of 
nS salaries. 

Junior officers ‘© and 

workmen... £631 1 10 or 6°09 per cent. of 


salaries Or wages. 


Had the alternative proposition been in force, the whole of the 
staff would have received 10°43 per cent. of their annual salary or 
wage. 

When the facts are taken into consideration that private lighting 
supply was reduced by 25 per cent., that coal cost 3s. 94d. per ton 
more than in the year prior to the introduction of the profit- 
sharing scheme, and that a full year of war conditions was expe- 
rienced, carrying with it war bonuses, payments to dependents of 
those on Active Service, and a general all-round rise in price of 
materials, yet the net profit was increased by £3,800, it is fairly 
obvious that remuneration under the alternative scheme to those 
officers primarily responsible for the results would have been 
inadequate. i ' 

The logic underlying the Poplar system is that, by application, 
economies can be effected in both the generating and distributing 
departments, and an energetic and properly-controlled sales 


‘department can influence the revenue of an undertaking to a 


considerable extent. 

Judicious management brought to bear on each of these depart- 
ments produces results nearest approaching the ideal, therefore it is 
reasonable to allow the assistant manager a share equal to each of 
the shares allotted to the heads of departments, whose efforts 
extend to their departments only. 

As the general manager is the responsible officer over all depart- 
ments, upon whose judgment the decision in all matters must 
finally rest, it appears an equitable arrangement to allot double 


_ the amount received by his chief assistant, which is usually the 


proportionate difference in salary. 

Investment of Profits on behalf of the Staff.i—It isa debatable 
point whether compulsory investment in an undertaking should 
be insisted upon, and much can be advocated for and against 
compulsion. 

In most well-ordered municipalities, superannuation and pension 
funds have been established, and sick benefits have been offered to 
the staff. which are supported by compulsory contributions by the. 
staff and the municipality, therefore the necessity for compulsory 
thrift does not appear to be nearly so great in municipal under- 
takings as in private enterprise. On the other hand, it may be 
anticipated that, by investing savings in the business in which he 
is employed, a greater interest in the working of the business 
would be engendered, and it would appear that every facility for 
investment should be given as a means to that end. Furthermore, 
pension schemes as a rule, provide for the employé only in old age, 
but not for his family, and should he die immediately after his 
retirement, his family gain nothing therefrom. 

In the Poplar profit-sharing scheme, provision is made for a 
working balance of not less than 10 per cent. of the annual income 
of the undertaking, and as no provisien has been made for working 
capital in any of the Electric Lighting Acts, it is reasonable to 
assume that no legal objection would be raised to the municipality 
accepting deposits from the staff up to the stated amount, and 
interest allowed thereon not exceeding the rate at which money 
could be obtained from the usual sources. It may also have been noted 
that the Puplar scheme allows for a 20 per cent. bonus on available 
balances up to £6,000 per annum, and 10 per cent. on any sum 
available over £6,000. 

A line of demarcation between voluntary and compulsory 
investment suggests itself, und the author submits that the benefits 
of any profit-sharing scheme would be enhanced if the amount 
accruing at the rate of 20 per cent. were to be handed over to the 
staff to be invested in the undertaking or otherwise at the option 
of the employé, and that accruing at the-rate of 10 per cent. be 
compulsorily invested in the undertaking, all on terms suggested. 

There can be no doubt that current events indicate that in the 
near future labour will command a much greater share in the profits 
of all enterprises, whether national, municipal, co-operative, or 
private, and the greatest evil to be feared from this much-to-be- 
desired state of affairs is the misapplication of the prospective 
enhanced income of the worker. 

Assuming that the opinion of the author is correct, it would be 
necessary for the employé to enter into an agreement with the 
employer that the sum invested should not be withdrawn except 


` after a period of not more than 12 months, on retirement or at death, 


in order to guard against the impulse of the improvident to with- 
draw at any time merely for the purpose of squandering any 
accumulation of profit and interest. The Council would, of course, 
exercise its discretion in paying out immediately in cases of manifest 
necessity on the part of employés. 

Sliding Scale to Adjust Bonus with Charges for Supply.—Seeing 
that the work of the undertaking was carried out under more 
arduous conditions than appertaining in previous years, the author 
has been forced to the conclusion that no profit-sharing scheme 
would be complete without a sliding, scale: to..adjust profit- 
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sharing applicable to increase as well as decrease in charges for 
supply. 

The ” point-five ” system of charging (which originated at Poplar) 
is admirably adapted for working in conjunction with a profit- 
sharing scheme. As most of the members are aware, this system 
comprises an annual charye based ypon the probable demand of 
each consumer, plus U’dd. for each unit used. The author proposes 


to recommend that this system shall become permanent, and when ` 


it becomes necessary to increase charges, a pre-determined percent- 
are would be added to each account, but if it is found, after 
balancing the books for any year, that a rebate of 24 per cent., or 
multiples of 2} per cent. can be allowed to consumers, the deter- 
mined amount shall be allowed on the following year’s accounts. 

The advertising effect of the rebate system in connection 
with small consumers must appeal to every electricity supply 
manager. 

The present bonus scheme would hold good under the normal 
point five system, and the following scale applied for advanced 
prices :— 
l Per cent. of bonus 
over £6,000 available 


Per cent. of bonus up 


Increase in charges, to £6,000 available 


Per cent, surplus, surplus, 
U 5 < Is 9 
10 16 . 8 
15 J4 7 
20 12 6 
25 10 5 
30 8 4 
35 6 3 
40 4 2 
“45 2 1 
50 Nil Nil 


A sliding scale applicable to decrease in charges appears to be a 
much more difficult problem, firstly, because the cost of production 
is likely to steadily decrease for many years to come, and finality 
in this respect is ditħicult to anticipate; secondly, a financial policy 
carried out on similar lines to that in vogue at Poplar would 
eventually wipe out machinery entirely from the loans account, 
thus reducing capital charges to a larre extent; and thirdly. 
because the interests of the consumer, the ratepayer, and staff 
should receive equal consideration. 

After mature deliberation, the author has arrived at the follow- 
ing conclusions, viz. :— 

That a minimum available sum for profit-sharing, contribution 
to rates, and reserve for displaced machinery should be fixed, 
which in the case of Poplar the author has earmarked at £6,000. 
That is to say, if the amount for disposal reaches £6,000, the 
following division would be made, viz. :— 


Finance Committee, 40 per cent. ... sii wee = £2,400 
Bonus, 20 per cent. .. ue sis si ika 1,200 
Reserve for displaced plant ji ves we 2,400 

£6,000 


In the event of a greater sum being available, which would allow 
of a rebate of 24 per cent. or multiples of 24 per cent., then the 
minimum amount for disposal should be increased by £1,000 for 
every 24 per cent. granted as rebate. Any balance after allowing 
for the minimum sum according to scale, to be carried forward for 
the purpose of allowing further rebatés. Upon this system the 
following sliding scale would apply, viz. :— 


Minimnn: sum for Minimum sum for 


If rebate disposal, plus Tf rebate disposal, plus 
granted at necessary amount + granted at necessary amount 
of rebate. of rebate, 

Per cent. £ Per cent, £ i 
24 7,000 274 17.000 
5 8.000 30 18,000 
T% 9,000 324 19,000 
10 10,000 s 35 20,000 
12$ à 11,000 374 21.000 
15 12,000 40 22,000 
174 13,000 42} 23.000 
20 14,000 45 24.000 
224 15,000 47% 25.000 
25 16,000 50 26,000 

DISCUSSION. 


Mr. Litter (West Ham), in openfng the discussion, said he 
agreed to the general principle indicated by the author ; a direct 
interest was a great incentive for extracting the best from a man. 
He rather doubted whether security of tenure was an altogether 
good thing ; it might be a handicap in both municipal and Govern- 
ment work. Labour was secure in its position and a bonus did not 
carry with it the same risk as in the case of the higher staff. He 
doubted whether, with the proposed allocation of surplus, the 
engineer might not find his remuneration seriously reduced, due to 
the effect of his own industry, in increasing assessments. He 


could not agree with the arbitrary handing over of 40 per cent. of 2 


the surplus to the Finance Committee ; the ratepayers had a right 
to some return, but did they not yet a sufficient return in the 
benefit conferred on the town by a sound undertaking? He was 
afraid that labour would be opposed to the idea : the profit-sharing 
schemes in the London gasworks had not given the expected results. 
The suggested division of the bonus might also not be acceptable 
to labour, and any interference with its disposal would be 


resented. The bonus must be over and above the fair remunera- ` 


tion of labour. 
Mr. Munpy (Secretary, Co-partnership Association) disagreed 
with the suggestion that profit-sharing had been a failure in the 


gas industry ; despite the war and more attractive labour condi- 
tions, the profit-sharers had fallen off very little in number, and 
Dr. Carpenter, of the South Metropolitan Gas Co., had emphasised 
the great benefit obtained during the war from the co-partnerahip 
scheme, which had been in existence 25 years, and was a goul 
example. He agreed that the Trade Unions were antagonistic. 
but in works where it was in existence it was welcome. 
The bonus was a dividend on labour—a share in the profit— 
and he contended that it should remain in the form of capital, and 
thus have a permanent influence, whereas a cash bonus was spent 
and forgotten. ° 

Mr. C. H. WoRDINGHAM (president Inst. E.E.) said, pergonally, 
he had always found municipal engineers keen on their work, but 
the bonus might make them more careful in the case of doubtful 
experiments with tariffs. He was afraid that if the State steppei 
in it would mean that the State would be paramount, and its influ- 
ence was all in the direction of private enterprise. Profit shariny 
appealed strongly to him, but the workman did look on it with 
suspicion, and would certainly resent the bonus being invested for 
him ; he doubted whether compulsion was advisable in any way. 

ALDERMAN BARGE (Poplar) said this was the third year of ope- 
ration of their bonus system; the bonus was not regarded a 
wayes—it was an addition, and was favoured by the men. The 
division of the bonus was a knotty problem, bùt he thought the 
minayement deserved special consideration in the matter. 

ALDERMAN WALKER (Manchester) said the proposal was a good 
one if it promoted efticiency, but he thought the author might he 
on doubtful ground in proposing a scheme which, by increasing 
prites, allowed of a bigger contribution to the rates. Personally, he 
believed in contributing to the rates a definite percentage on the 
outstanding debt, as at Manchester. The bonus would not remove 
a man’s desire to get to the top of his profession, and, personally, 
he would not care to eliminate that desire. If the proposal were 
generally adopted the question would arise as to what extent 
labour would demand a hand in the management of the funds and 
eventually of the department. 

ALDERMAN THOMPSON (Wolverhampton) said the idea behind the 
scheme was to make the workmen into capitalists. He had hal 
some years’ experience of a profit-sharing scheme in his own works. 
and found it a success. They practically allotted a man capita! 
equal to his year's earnings, and guaranteed him certain interest on it: 
last year the interest was 12) percent. If anything, the trouble 
was that the men wanted to increase their holdings. When the 
war came, a number of men agreed to 10 per cent. of their 
earnings being deducted and invested in a thrift fund, and it was 
intended eventually to invest this in the business and give the 
men a representative for their capital on the Board. 

Mr. L. L. RoBinson (Hackney) said there were other troubles 
in municipal work beside those hinted at by the author; he com- 
mented on the lack of cohesion of municipal authorities, and said 
he felt that the time would come when existing undertakings 
would have to be taken over by a number of large statutory 
companies under Government control. There was a good deal of 
justice in the higher proportion suggested for the staff bonus, but 
it was likely to result in jealousy, also if those who helped most 
towards efficiency were to receive most bonus, then the boiler 
house would get a larger proportion. They had a bonus scheme in 
view for the Hackney undertaking, but it was not yet quite 
matured. 

Mr. T. HALL (Burton-on-Trent) explained the bonus system in 
operation for three years in his town, which was based on the 
saving in works costs below Id. per unit. This scheme had worked 
well, but he felt that the bonus should only be applicable to items 
which could be: controlled by the worker, and not on rates and 
taxes. He confirmed the author's view that the staff became 
direct canvagsers. naively remarking that there was hardly a public 
house which had not electric light. There was no enthusiasm for 
the investment of the bonus amongst the men, and he understood 
that a municipal authority had no power to invest money in 
this way. 

Mk. BOWDEN, in replying, agreed that security of tenure had 4 
two-sided effect, but he ‘claimed that the bonus system would do 
away with the objectionable side. The effect of the assessment 
was not quite such as might be thought, at least in the London 
area. The bonus scheme would not deter a man from moving, but 
he would give the matter more consideration if he had to relinquish 
some other benefit. When the Poplar scheme was started, they 
could find no other undertaking with a similar scheme, though 
partial schemes had been in existence for some years. He believed 
that Parliamentary powers were under consideration to allow of 
investing employés’ money in municipal conoerns, 


TS 


The 1886 Company: More Resolutions.—A note from 
_ Moscow says that a conference held there to consider the problem 
of the 1886 Company declared decisively against the formation of 
a new share company with the participation of representatives of 
the town on the board of the company. The conference once more 
affirmed that the company should be liquidated in due course. The 
property should be valued on the basis of prices existing before the 
war; whilst the interests of the shareholders of Swiss nationality 
should be respected.. 

A note in the Voroye Vremya says that at a meeting of town 
councillors on the liquidation of the 1X86 Company and of the 
Peredatch (Electrical Transmission Co.) a mixed board, consishiny 
of representatives of the town and of shareholders which would 
keep the German element concealed, was, considered undesirable. 
Both concerns should be liqnidated. : 
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ELECTRIC STEEL, 


(Concluded from page 672.) 


A VERY elaborate paper on the ‘ Electric Characteristics of Electric 
Furnaces” was presented by Mr. A. A. MEYER, of the Detroit 
Edison Co., giving the results of an electrical investivation of a 
Heroult and of a Grönwall electric steel furnace, covering their 
construction, operation, load tluctuations, 
balancing effects on the three-phase systein, and wave distortion 
as determined by the oscillograph. The oscillograph data were 
studied closely, to draw from them deductions as to the self- 
induction of the furnace and connections. The effect of these con- 
siderations on the accuracy of the customer's watt-hour meters wag 
also discussed. 

Mk. C. H. vom BAUR, with Messrs. Hamilton and Hansell, read 
a paper giving further information on the Rennerfelt electric 
furnace, supplementary to a former paper. The principal 
improvements, since made, were as follows :— 

1. The furnace hearth is now circular, with one set of electrodes, 
and oval shaped with two sets. 

2. Theside electrodes are adjustable in a vertical plane, allowing 
them to dip toward the bath. 

3. The available power, or instantaneous available heat, has been 
largely. increased. 

The operating results obtained by making these three changes 
had not only kept up the quality of the steel, but the cost had been 
reduced materially. . 

With a circular hearth and the flame in the centre, the heat 
distribution was equal at the slag line ; there were, consequently, 
no cold corners, obviating overheating when melting, which was 
-so detrimental to both side-walls and roof. The side-walls, slag- 
line. and roof, especially the latter, now dome-shaped, were easier 
to repair. Often, only the centre portion of the roof bricks needed 
replacing, the other roof bricks lasting twice as long. 

The second feature, viz., tipping the side electrodes down from a 
horizontal position, had several advantages. When smaller charges 
than normal were made, the most efficient height over the metal, 
when melted, could be had. During melting, the electrodes at the 
start, whether for partial or full heats, were usually only an inch 
or so (2'5 cm.) over the bath. As the charge melted, the electrodes 
were continually lowered, thus keeping the flame about 2} to 3 in. 
(6'2 to 7°5 cm.) over the bath. Bringing the tlame closer to the 
bath accomplished two things: the melted steel more readily 
absorbed the heat, and the large flame being farther away from the 
roof, the life of the roof was lengthened. This was proved by the 
shorter time to make a heat from a cold charge, and by a longer 
life of the roof. 

The possibility of tilting the electrodes up and down helped when 
slayging off, and lessened the breakaye of electrodes. i 

The Hame being nearer the bath. and with the same potential, had a 
tendency to circulate the slag faster. This could easily be observed, 
and was of the greatest importance. A more shallow bath facili- 
tated the refining, as the metal came in contact with this slag on 
a larger surface. 

The flame itself, depending on the size and electric power of the 
furnace, seemed to make a circular patch on the thinned slag 
directly beneath the flame about 8 or 10 in. (20 to 25 cm.) in dia- 

meter, and then mushroomed out. The hotter the furnace, the 
better the conductivity of the gases and the greater the spreading 
of the flame. In a two-fame furnace, this flame at times seemed 
to spread over the entire bath. This appearance was, no doubt, 
due to incandescent gas. The hearth was made more shallow, and 
thus the rammed-in bottom, coming up at the sides, made the sides 
less steep. This shallow bath shortened the time of melting down, 
and the lining was less affected at the slay line. 

The regulation of the heat applied to the bath was made casier 
by the variable position of the flame above it, and it also lessened 
the danger of overheating, which was apt to become so detrimental 
with an acid bottom. The almost invariably clean steel produced, 
with the absence of inclusions, was obtained by careful handling, 
yet the ease of avoiding overheating was of first importance. 
Metallurgists who had operated the Rennerfelt furnace had par- 
eti noted this point, and the avoidance of worry which thus 
ensued. ` 

Having the electtode tips never more than 3 in. (7°5 cm.) above the 
bath, had materially reduced the time of melting (so far no Ren- 
nerfelt furnace in the United States was using fluid charges). 
With basic bottom the dephosphorising time had remained un- 
changed, and the desulphurisiny period, with the aid of calcium 
carbide slays, had been reducal. When refining and reducing 

sulphur with a built-up slay from ferro-silicon and lime, as used 
in the induction furnace, this was accomplished with good effect. 

With furnaces having 300 KW. power per ton of output, heats 
had been made on bagic bottoms, taking off one slag in 2} hours 
with 670 Kw.-hours ‘per ton when operating continuously. With 
acid bottoms and 200 Kw. ‘power per ton of output, taking off one 
slag, good steel and full heats had come off in 3} hours, with 
635 Kw.-hours per ton. , 

The electrode consumption was less than 6 lb. (3 kg.) per ton of 
steel made, operating continuously. Even with the present exces- 
sively high cost of refractories, their cost had been reduced in the 
smaller furnace of one ton from $2°91 per ton of steel made to less 
than $0°80 per ton. Roofs were lasting over 100 heats, and 
approximated the longer life made in Europe with better refrac- 
tories, With a higher power input. the heats were shortened, due 

to the smaller melting period (the heat being considerably reduced 
during the refining time), thus roofs were lasting more heats 
than formerly, though the actual time waa nut much chanyed. 


power factors, un- - 


Side-walls of brick outlasted two or more roofs, while the bottom: 
lasted a year or two. vo 

The third change, to higher powered furnaces, besides lowering 
the cost per ton in every way, steadied the consumption of elec- 
tricity, which had already been very constant. For instance, a 
4-ton furnace operating with 600 KW., with hand-regulated elec- 
trodes, would reduce in four or.five. minutes to about 550 KW. with- 
out any fluctuation (except during the first part of the melting 
period) and without touching the electrode regulating mechanism. 
With smaller turnaces the steadiness was not so marked, whereas 
with still larger ones, the effect was but little improved. The 
power factor was about 90 per cent., with 60 cycles, Ail sudden 
strains on the power supply were avoided. The arc voltage had 
been raised, and was now 110 to 120 volts. 

In general, too much stress could not be laid on the varieus 
small details—such as tight doors and tight openings sraund the 
electrode cooling boxes. With the latter, besides a small clearance 
between the cooling box and the electrodes, asbestos washers helped 
materially. eG Oss 
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CORRESPONDENCE.. . 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest poxsible moment. No letter can be published 
unless we hare the writers name and address in our possession. 


‘ Cross-talk ” and '' Secrecy.” 


There has been a certain amount of confusion in the past with 
regard to the terms ‘ Cross-talk,” ‘‘ Overhearing,” and ."‘ Secrecy ” 
as apphed to telephone systems. With a view to establishing as 
far as possible a clear understanding as‘to what is implied by the 
respective terms, and to frame- definitions in such a manner that, 
while technically correct, they will convey a clear distinction to 
non-technical purchasers and installers of telephone systems, this 
Association has adopted the following definitions, which have also 
been submitted to, and approved by, the Council of the Institution 
of Electrical Engineers :-— | | 

" Cross-talk’’ in telephone systems is the unintentional over- 
hearing between one circuit and another not due-to any such 
metallic connection as arises from accident or is-effected by a user 
or third party. In practice, the " cross-talk’ may be due to dis- 
turbances arising from electromagnetic or electrostatic induction, 
to leakage, or to insufficient conductance in a common portion of 
circuits. 

“ Secrecy ” in telephone systems is secured by an arrangement 
of circuits making it impossible for a third party by any normal 
use of the system to cut in and listen to the conversation taking 
place between two users—at any rate, without the knowledge of 
the parties conversing. 

The term “secrecy” must not be confused with freedom from 
“ cross-talk.” 


For The Telephone Manufacturers’ Association, 


E. A. BROWNE, Secretary. 
London, June 25th, 1917, 


Industrial Fatigue and Maximum Output. 


With reference to the leading article on the conditions of labour 
in your issue of June 15th,in which you refer to the various 
causes of labour unrest, apparently no mention is made of the 
fundamental! cause of labour unrest. 

Even if all the causes mentioned in Prof. Henry J. Spooner’s 
pamphlet were removed, the workman would not be satisfied, and 
there is only one way in which he will ever be satisfied, and that is 
by receiving a share of the profits or wealth which he helps to 
create. Providing the workman has a share in the prosperity of 
the firm, he will realise that any improvements in efficiency benefit 
him also. Deny him this, and he is up against his employer all 
the time. j l 

General profit sharing is, however, only possible if the whole 
productive industry is placed on a profit-making basis, and this can 
only be assured by protection, bonus, or the prevention of unfair 
competition. , 

There will be no proper settlement of the labour question until 
those in power recognise that prosperity depends primarily on 
successful production, and that the producer should be the master, 
instead of the servant of the middleman, . 

Producer. 


[It is generally recognised by all students of industrial problems 
that contented labour cannot be secured without reasonable wages, 
also that higher waves cannot be paid unless increased efficiency 
and productivity render such practicable. The leaderette referred 
to dealt mainly with the causes of fatigue, and of course did not 
cover the whole of the authors comments. We advised those 
interested to read the pamphlet for themselves. In justice to Prof. 
Spooner it should be stated that in a brief section on * Psychology 
and Fatigue,” he shows that fatigue may be due to anything that 
affects the nervous system, including worry, and of that inadequate 
waves may well be a cause. He shows too how re-classification of 
trades would secure higher wages and low production coats. The 
author also refers to the effect of interest or incentive on output in 
increasing a man’s capacity—" it may be a bonus, or a share in the 


profits as a co-partner, that quite naturally spurs- the worker to 


ep m- - 


almost unconsciously increase his output. There is no fear of 
this aspect of labour problems being overlooked ; we have deait 
with it exhaustively in these pages. Indeed, in our leaderette we 
quoted Mr. Clynes’s foreword to the effect that in order to secure 
increased production, the worker or producer asked for a fair share 
of the increased reward.—Eps, ELEC. Rev.] 


A Salaries in the Electrica! Industries. 


I should like to draw your attention to a fact not particularly 
noticed. The salaries of electrical men in this country do not share 
the increases allotted to other trades. An advertisement is now 
appearing in the Daily Telegraph for sewing M/C mechanic, £5 a 
week ; motor-car mechanio, £6 a week; driver, £5, whereas for 
a qualified shift engineer advertisers offer the miserable amount of 
5h0s.—week by week—telephone faultsman, fitter and repairer, £2 ; 
foreman wireman, with A.C. experience, £3; whilst a good elec- 
trician, training as a kinematograph operator, can obtain easily 
£4. What are the Unions doing? Why are men here less skilful 
—has not the miserable pay something to do with it? Swansea is 
paying £3,-£4, £5 and £6 for good men, but I fail to see any in 
your columns, 

This does not apply to the writer, for I can get: my price. 
without being a shift engineer or foreman at 50s. 


Bad Pay—Bad Results. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulare of new or improved 


devices and apparatus, which will be published if considered of 
sufficient interest. 


Henley's Terminal Boxes. 


A handsome catalogue, recently issued by Messrs.W. P. HENLEY'S 
TELEGRAPH Works Co., LTD., of Blomfield Street, E.C. 2, gave 
full particulars regarding a very wide range of terminal boxes to 
suit all conditions. One of these, a small inverted box for outdoor 
use, is illustrated herewith (fig. 1); it is suitable for three or four- 
core cables up to 0'05 aq. in. (32 mm.?), and is fitted with Henley’s 
patent lead cone gland, or a brass wiping gland, as desired. In 


Fig. 2.—R1IGHT-ANGLE TERMINAL Box. : 


addition to those included in the list, the makers have standardised 
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_Another box not included in the list has been specially designed 
for three-core split-conductor work (fig. 3), and withstood a test of 
100,000 volts between conductors and between conductors and 
earth, for 15 minutes, and 15,000 volts between splits for 5 minutes. 
the actual working pressure is 20,000 volts.. Full particulars of 
these new boxes can be obtained from the makers. 


A Large Ignition Magneto. 


THE BRITISH LIGHTING AND IGNITION Co., LTD., which has 
lately been formed under the auspices of Messrs. Vickers, Ltd, to 
acquire and carry on the British business of the Boech Co., has 
recently turned out what is claimed to be the largest ignition 
magneto so far manufactured. The apparatus was designed and 
constructed for use on a 1,500—2,000-H.P. stationary engine, having 

- 12 cylinders of approximately 21-in. bore by 24-in. stroke; the 
engine is of the tandem type, with trunk pistons, the speed 
ranging from 500 to 2,000 R.P.M., according to duty, although it is 
capable of being slowed down to 30 R.P.M. Altogether four of the 
new magnetos, which are throughout of British manufacture, are 
fitted to the engine, they being arranged in pairs, two to each 
group of six cylinders, and set shaft to shaft, one magneto thus 
rotating clockwise and the other anti-clockwise. Each cylinder is 
provided with two sparking plugs, which are about 14 in. in 
length overall, both the plugs being arranged to fire simultaneously. 
The weight of each magneto is 624 lb., the coil alone weighing 
11 lb. The latter measures 14} in. in length, and the secondary 
winding, which is built up in four sections, is stated to carry over 
44 miles of wire. A special feature of the magneto is the switch 
by means of which the coil can be used in conjunction with the 
magneto, of which it forms an integral part, or with an ordinary 
accumulator which may be introduced to facilitate the starting of 
the engine. We understand that the new magneto has been 
subjected to exhaustive tests, and that as a result of the satisfactory 
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of orders for magnetos for ignition purposes on high-powered, 
heavy-duty, slow-running, internal-combustion engines. 


Oe 2 oe i a LIA 


com ef it 


we: 


WAR ITEMS. 


Electrical Training of Disabled Soldiers.—Rochdale Elec- 
tricity Committee has received a letter from a Trade Union 
objecting to. the training of wounded soldiers for switchroom 
work, but the Committee has taken no action in the matter. 


Carels Frères Bombed.—German munition works estab- 
lished in Carels Frères factory at Ghent are said to have 
been totally destroyed after a very lively air attack.—Ttmes. 
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Fic. 3.—SPLIT-CONDUCTOR TERMINAL Box, FOR 20,000 VOLTS. 


Tradin with the Enemy.—The ‘‘ London Gazette ” for 


some other patterns, one of which is shown in fig. 2. This is a 
right-anyle box for a three-core cable at 11,000 volts (tested to 
35,000 volts), each core being ‘3 sq. in. (194 mm.?); the length 
overall is 52} in. (1,327 mm.), and the weight 168 Ib. (76 kg.). 


June 22nd contains amplified and revised lists of bodies and 
persons in the following countries with whom trading 15 
prohibited :—Argentina, Bolivia, Brazil, Chile, Greece, Nether- 
lands, Norway, Spain, Sweden, &c. ‘ 


er 
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The Professors of Ghent.—‘‘ Les Nouvelles,” of Maast- 
richt, states that the German authorities recently deposited 
£120,000 in a Swiss bank in order to secure an annual income 
to the professors of Ghent University in the event of their 
being expelled from Belgium after the war. The sum was 
obtained from funds of the Belgian Ministry of Sciences and 
Arts.—Times. 

Profits on Government. Contracts.—A new Defence of the 
Realm Regulation empowers the Admiralty, Army Council, 
and the Ministry of Munitions to vary the terms of any sub- 
contract for Government work where it appears to them that 
the rate of profit is unreasonable or excessive by the substitu- 
tion-of such terms as they may think fair and reasonable. 

Electricity Works and Air Raid Warnings.—In reply to 
a Parliamentary question, Sir G. Cave said ıt had been cus- 
tomary to give notice to the Metropolitan electricity: works of 
expected air raids between an hour after sunset and an hour 
before sunrise. Conditions to-day, however, were different, 
but if power undertakings desired the official air raid warn- 
ings communicated to their works by day their applications 
would be considered. - 

To be Wonnd Up.—The Board of Trade has ordered the 
winding up of the following under the Trading with the 
Enemy Amendment Act, 1916 :— 

Fortuna Machine Co., Ltd., Deacon Street, Leicester, manu- 
facturers of machinery and machine tools. Controller: C. J. 
Pain, 18, Low Pavement, Nottingham. 

W. P. Theerman & Co., Ltd., 283, Oxford Road, Chorlton- 
on-Medlock, Manchester, electrical engineers. Controller: W. 
Eaves, 15, Fountain Street, Manchester. l 


Air Raids and Tramcar Lighting.—Writing to West Ha 
Corporation, the Commissioner of Police states that under 
present conditions it is considered possible to allow tram- 
cars to resume normal lighting inside, provided that the 
lighting circuits are so arranged that the whole, except the 
ordinary traffic lights, can be switched off when ‘‘air raid 
action ’’ ìs announced, and that if one or more interior lights 
are kept on to complete the circuit, they must be continually 
kept shrouded or screened so that no light is visible from out- 
side during the period of air raid warnings. 

Wages of Discharged Soldiers.—The Electricay Trades 

Union has opened a special branch for electric power station 
and supply men, who have hitherto belonged to a variety of 
Unions, or to none. Branches have been formed in Manches: 
ter and Liverpool, as well as in other leading centres, and a 
standard scale of wages and conditions has been drawn up. 
The Union is entering a strong protest against the action of 
some Corporations in substituting discharged soldiers at lower 
rates than usual, the men’s ‘pensions being taken into ac- 
count, and, whilst there is no objection to discharged soldiers 
being employed if the full rates are paid, it is held to be un- 
fair to them, and to ordinary workers, that they should re- 
nats Wi from which their pension allowance has been 
educted. i 


-~ 


Excess Profits and After-the-War Trade.—In his specch | 


at the annual meeting of Messrs. Richardsons, Westgarth and 
Co., Ltd., Mr. D. B. Morison stated (according to the Times 
report) that the nature of the profits tax was such that, by 
reason of special circumstances, it fell more heavily on some 
concerns than on others. In the case of their company the 
scheme of reorganisation and standardisation was very neces- 
sary for its future welfare, but it was costly, and so affected 
their results for the period in question, and therefore their 
standard under the Act, that they were now, in effect, being 
penalised for their efficiency. If the burden of taxation was 
made so great as to render adequate preparation to meet 
foreign competition impossible, many manufacturers would 
assuredly be crushed out of existence. As to the profits tax, 
he urged that the contribution to the Government should be 
spread over such a period as would allow manufacturers to 


devote at once such a proportion of the profits they were now - 


earning as might necessary in order to bring their equip- 
ment right up-to-date as far as circumstances and conditions 
permitted. 

Trade Protection Cards not Exemption Certificates.—At 
Bermondsey, the Town Clerk reported that he had received 
a reply from the Local Government Board in answer to the 
question as to whether a man in possession of a certificate 
under the schedule of the protected trades, and whose Tribunal 
exemption certificate was withdrawn, had the right to a further 
appeal to the Tribunal in case the former certificate was_with- 
drawn. The reply, which does not cover the point raised, was 
that a protection certificate was not a certificate of exemption 
within the meaning of the Military Service Acts and the 
Regulations issued thereunder, or the instructions as to volun- 
tarily attested men. Where a protection certificate was with- 
drawn, it was open to the man, if he was voluntarily attested 
and had previously held a certificate within the meaning of 
the instructions, to make an application for renewal not later 
than seven days after individual notice had been sent to him 
calling him up for service with the Colours. In the case of 
an unattested man who had held a certificate of exemption, 
the time allowed for making an application for renewal was 
two weeks from the date when the certificate of exemption 
ceased to be in force. Where a man had not previously made 
an application to a tribunal, the Tribunal were, of course, 
empowered to entertain a late application made by him if 


they were satisfied that there were reasonable grounds for 
allowing the application to be made. 


Engineering Wages and the Cost of Living.—The Com- 
mittee on Production is considering an application from the 
engineers for an increase on pre-war wages of 100 per cent. 
The application is based entirely or the increased price of 
living and of commodities generally. -The contention is that 


a wage of £2 per week received before the war is to-day 


worth little more than £1. Since the commencement of the 
war the engineers have received a bonus of 12s. per week, 
and this they are prepared to give up if their pre-war wages 
are doubled. | 

An application has also been heard from foundrymen and 
others for an increase of 10s. per week. to all workmen above 
18 years of age (both for piecework and day rate), and 5s. 
per week for those under 18. This application is on present 
wages, which were recently increased by 12s. per week. 

Some thousands of Birmingham operatives are affected by 
these applications, and there were present at the sitting of 
the Coinmittee on Production the following local representa- 
tives: Mr. W. J. Davis and Mr. Ramsden (Brassworkers), 
Mr. J. H. Simpson (Gas, Municipal, and General Workers), 
Mr. J. Beard (Workers’ Union), and Mr. Firth, National 
Union of General Workers). 

It was stated on Monday that opposition to the engineers’ 
application for a 100 per cent. advance was forthcoming from 
representatives of lower-paid operators. Their contention was 
that the doubling “of wages of the higher paid men would 
operate unfairly, and the operative who earned 30s. per week 
was more in need of £3 than the man whose wages were 50s. 
of £5 per week. A prominent representative of Labour stated 
that there would be no finality to these applications for in- 
creases of wages so long as the prices of food and of commodi- 
ties continued to increase. If the Government allowed these 
price advances, then logically they could not refuse wage in- 
creases in order to meet those higher charges.—Birmingham 
Daily Post. ; . 


Exemption Applications.—Surrey Appeal Court has re- 
fused a Military appeal against exemption granted to J. G. 
Toonjan (24), shift engineer at the Redhill Corporation elec- 
tricity works. 

A firm of electrical engineers appealed at Brighton for an 
electrical engineer (35) and an electrician (39, Class B 2), and 
stated that they had no other men to assist in the business. 
Sir John Blaker stated that the men were engaged on work 
whith was of the highest importance to the Army, and if 
they went they would be employed on similar work. The 
men, it was pointed out, were now engaged on essential work 
installing apparatus on a farm in Kent. The electrical engi- 
neer was given a final two months, and the electrician three 
months (open). 

Exemption until December Ist has been granted to J. W. 
Gibson (31, Class B 1), manager for the Holsworthy Gas and 


Electric Supply Co. 


who is a lieutenant in the 
Royal Engineers, appealed for. an electrician (29, sedentary 
work at home), who is carrying on the business with the 
assistance of the appellant’s father. Three months were 
allowed. 

At Slough, Messrs. Horlick appealed for J. S. Mepstead (38, 


At Brighton, an electrician, 


‘ Class C 2), electrical engineer, and he was given three months’ 


temporary exemption. 

Before the Surrey Appeal Court, Mr. T. H. Hellyer (32, 
Class A), of Barnes, manager of a limited company of elec- 
trical engineers, who is engaged on important experimental 
work for the Admiralty, appealed. The appeal was respited 
with a view to appellant securing @ protection certificate from 
the Admiralty. 

At Chatham, Mr. W. Jensen, of the Tramway Co., appealed 
for four motormen, all in Class B2. He stated that the tram- 
cars running had been reduced from 44 to 2, and if the 
number of motormen was reduced it would be impossible to 
run all the workmen’s cars. It was added that wounded 
soldiers had been tried, but they lackctl nerve, and would not 
stay. All were given conditional exemption. 

At Worcester, the Electric Traction Co. appealed for seven 
tram drivers, three in Class A, one in B1, one in C1, and 
two in C2. One of the A men and the one-in C1 were 
directed to report for service in 14 days. One A man and the 
one in B1 were exempted until substituted; and the others 
were given conditional exemption. z 

Before the East Kent Appeal Court, the Military Represen- 
tative appealed against exemption granted to J. G. Clabburn 
(29), of Sturry, electrical engineer to the East Kent Road 
Car Co., Ltd., the only qualificd engineer on the staff. The 
appeal was dismissed, and the exemption confirmed. 

At Bromley (Kent), G. Matthews (19), electrical fitter with 
the Beckenham U.D.C., appealed on the ground that he was 
in a certified occupation, and desired to pass the examination 
necessary for an electrical engineer. The appeal failed. 

At Aldershot. the Aldershot Traction Co. appealed for P. L. 
Rivett (Class B2), works foreman, and he was given three 


. months, with leave to appeal again. 


Chelmsford Rural Tribunal has conditionally exempted A. 
Sayer (35, Class C2), who runs thé electric light plant at 
Danbury Park, and who has served in the Navy, and had had 


. both ankles broken:,He-is) to give two days per week on a 


farm. 
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' BUSINESS NOTES. 


Book Notices.—“ Examples in Battery Engineering.” 
By Prof. F. E. Austen. London: E. & F. N. Spon, Ltd. Price 
ös. 3d. net.” l 

“ Mechanical Handling of Material, and its National Importance 
During and After the War.” By G. F. Zimmer. London: Crosby 
Lockwood & Son. Price 108. 6d. net. 

The Temple Press, Ltd., have issned the “ Cycling Manual” (7d. 
net), in which a great deal of useful information, fully illustrated, 
is given respecting the choice, care, and repair of the bicycle. 


Glover's Almanac.—The whirligig of time has brought 


to us once more MeEssks. W. T. GLOVER & Co.'s almanac, which, ' 


like their cables, enjoys the privilege of perennial youth. . The 
almanac is unique. in that it provides an unfailing stream of 
technical information, derived from a wide range of publications, 
and served uy in “tabloid form, so that the busy engineer can 
refresh his memory and abgorb mental nourishment in small doses 
with the minimum expenditure af time and effort—incidentally 
renewing his acquaintance with the sterling merits of the firm's 
well-known productions. The sheet for July Ist shows Glover's 
winged cable drums flying from Lancashire to all parts of the 
world, thus suggesting the future possibilities of aviation in com- 
merce. May peace soon return and enable this vision to be literally 
- realised. Erecting overhead cables with the aid of an aeroplane is 
the subject of another illustration, which does credit to the ima- 
ginative powers of the artist, whatever may be thought of its 
feasibility. | 


Dissolutions and Liquidations.—C. J. Horns & Co., 
86, Fratton Road, Portsmouth, electricians and contractors.— 
Messrs. C. J. Hobbs and F. Murgatroyd have dissolved partnership. 

STEEL'S ELECTRIC AND ENGINEERING Co., LTD., 206, East 
India Dock Road, Poplar, London.—Winding-up order made in the 
High Court, June 19th. 

COLSTON ELECTRICAL Works, LTn., Bristol.—First and final 
dividend 9s. tłd., payable at Ofticial Receiver's Office, 26, Baldwin 
Streét, Bristol. 

LakGE Bros., electrical and sanitary engincers, &c.. Colwyn 
Bay.—Messrs. C. N. Large and W. W. Large, have dissolved part- 
nership: Both partners will attend to debts, &c. 

BIRMINGHAM ELECTRICAL ACCESSORIES MANUFACTURING Co., 
Lrp. —Mr. E. Fisher, of 12, Cherry Street. Birmingham. who was 
appointed Receiver for the debenture-holder, has sold the assets. 
The amount realised is insufficient to discharge the debentures, but 
the debenture-holder has agreed to share the proceeds with the 
other creditors. 


Catalogues. — Mrssrs. ALFRED HERBERT, Lro., 
Coventry.—Coat-pocket edition of their small tool catalogue. 
It ia a finely produced volume of over 600 pages, profusely illus- 
trated with small views of a host of tools of all kinds. The 
catalogue is really a photographic reduction of the firm's standard 
catalogue, and the type is, therefore, necessarily small, but it is 
clear for all that. ` 


Australian Factory Schemes. —The Australian Federal 
Ministry are considering, according to the Melbuvurne Age, a scheme 
providing for an expenditure over a term of years of at least 
£ 10,000,000 for the establishment of factories under joint private 
and Governmeht supervision. The scheme includes the creation of 
a hational industrial department.— Zi mes. 


Registration of Business Names.—Documents filed 
under the Business Names Act will be available for inspection by 
the public on and after September Ist. The Act provides ‘that 
they should become available not before June 22nd and not later 
than September 22nd. The fee payable for each inspection will be 
6d. To the present time the registrations number about 100,000; 
but it is believed that several thousands more ought to have 
registered. Prosecutions for default are not likely to commence 
until the work of indexing is complete, but the Act provides for 
very heavy penalties, and defaulters who wish .to escape these 
should comply with the law without further delay. Forms can he 
obtained from any post office. Each form should have a 5. adhe- 
sive stamp ‘attached, and should be posted to or left at the Business 
Names Registry, 39, Russell Square, London, W.C. 


Correction.—In our notice respecting the British Ignition 
Apparatus Association on page 675 last week, for “ L.M. Magneto 
Syndicate ` read “ M-L Magneto Syndicate, Ltd.” : 


‘ 


"LIGHTING AND: POWER NOTES. 


~ Accrington.—YEaR’s WoRKING.—There has been a loss 
on the Corporation electricity undertaking of £10,155 during the 
pr 12 months: there was a great increase in the expenditure for 

he generation of electricity, which cost £8.690 more than in the 
previous year, the increase being due to the higher price of coal 
‘and advances in wages. In addition to this loss, there is a deficit 


He oe to be brought forward, making a total deficiency of 
14.521, l l i 


N 


- the expenditure showed an increase of £4,360. 


Baildon (Yorkshire) —E.L. PROPOSALS.—At last week's 


meeting of the Council, the chairman said suggestions had recently - 


been made that Bradford, Shipley, and the Yorkshire Electric 
Power Co. had approached the Baildon Council with proposals to 
supply electricity, but this was not true. Baildon had first 
approached the parties named. The business was not concluded, 
and disclosure would not be fair to any of the parties ; the Council 
had powers to introduce electric power, but could not produce it as 
economically as it might buy it. 


Birmingham.— Breakpowns.—According to the Bir 
mingham Daily Post, about a fortnight ago a large turbine set 
installed at Summer Lane about four years ago, broke down; the 
Electricity Committee endeavoured to have repairs effected with- 
out a general stoppage, but. owing to the heavy demands, a further 
breakdown occurred last Monday week. A turbine at the Nechells 
station, which has only been in service a few months, probably 
through overloading, also broke down ; it is hoped to effect repairs 
at Summer Lane and commence running within a fortnight. but at 
least a month will elapse before the Nechells turbine is in working 
order, Should any further accident occur, the electricity depart- 
ment will have to reduce the supply of electricity to either factories 
or the tramways. 


Brighton. YEAR’s Worktxc.—The report of the Cor- 
poration electricity department to March 31st last shows a total 
income of £109,050, expenditure amounting to £61,991, and a 
gross profit of £47,063, which, with £135 for dividends received 
during the year, totalled £47,200. After payment pf £17,662 for 
interest, £22.52 on loans, and income-tax amounting to £1,604, 
a total of £ 42.059, there remains a surplusof £5,140, in comparison 
with a deficit of £3.989 in the previous year. The capital expendi- 
ture to March 31st was £844,490. During the year 9,771.615 units 
were sold: 16,773 tons of coal were consumed, at a cost of 408. 94d. 
per ton, the coal consumption per unit generated being 3°85 lb.— 
Suxssen Daily News, 


Continental.—Sratx.—The Sociedad Hidraulica Santil- 
lana has lately secured a concession ‘to establish a plant to utilise 
the water power of the river Manzanares, near the town of Man- 
zanares el Real, in the generation of electrical energy for lighting 
and power purposes. 

Swit7ARLAND.—Owing to difficulty in procuring other supplies, 
the Commune of Lutz, on the shores of Lake Geneva, has set up an 
aluminium network of overhead mains, which serves a number o` 
country houses spread over an area of 13 km.? (5 aq. miles), the 
line itself being about 51 km. (32 miles) in length, and the 
diameters of the wire used being from š to 7 mm. (2 to ‘276 in). 
The system has passed successfully through the ordeals of the 
winter of 1916 and the snowstorms of January this'year, and a 
hurricane of wind of 90 km. (56 miles) per hour in March last. The 
engineer in charge attributes his success to the careful elimination 


. of defective wire, aud to his method of forming joints, which con- 


sists in welding the ends together by pressure in a tool of novel 
design. i 


Dundee.—PRICE IncREASE.—The Corporation has found 
it necessary to increase the price of electricity. The departments 
year closed with a deficit’ of £2,646, which, with the credit on 
hand at the beginning of the year of £3,244, made the loss for the 
period £5.891. The revenue was £1,940 less than last year, while 
It has been decided 
to raise the whole of the prices for current. instead of adding a 
percentage increase to the consumers’ bills, and the increase will 
amount to fd. per unit on lighting and to jd..on power. At the 
T.C. meeting the convener of the Electricity Committee pointed 
out that the increase imposed only amounted to 10 per cent.. a 
conpared with 27 per cent. in the gas department since the 
beginning of the war. 


Halifax.—In regard to the Electricity Committee's 
proposal to take advantage now of an option to purchase land for 
the site of future electricity works at Copley, it was stated that 
the option had been extended from July 15th to August 4th: 
there is no disagreement as to whether the suggested site is the 
most suitable for the purpose. 


Hull,—Year’s Workrne.—The report of Mr. J. F. 
Mavoris, acting city electrical engineer, on the working of the 
Corporation electricity undertaking for the year ended March 31st 
last, shows that the total revenue amounted to £99,991, working 
expenses to £60,095, and the gross profit was £39,896. After 
meeting interest. sinking fund, special and income-tax charges, the 
net balance placed to reserve was £1,209. The cost of fuel 
delivered to the works increased by about 35 percent. Dumrny 
the year four important bulk supply contracts have been entered 
into, and the envineer reports that energy has been supplied for 
steel rolling. The total connections to the mains equal 31,960 KW.. 
including 23,584 Kw. of power and 8,396 Kw. of lighting load. 
Terms are being discussed for a supply of energy to the tramways 
department, which will involve laying new mains and installing 
certain switchgear, at a cost of £4,800, 


London. — LAMBETH. — A communication has been 
received from the B. of T. stating that it has approved of the 
County of London Electric Supply Co., Ltd., and the South London 
Electric Supply Corporation, Ltd., entering into an agreement for 
the supply of electricity in-bulk by the first-mentioned company to 
the second-mentiened company, 
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Luton. — YEAR’s WorkKING.— The accounts of the 
Corporation electricity undertaking for the year ended March 3ist 
last show a total income of £52,149 ; working expenses amounting 
to £35,034; and a gross profit of £17,115, as compared with 
£16,727 in the previous year. With other amounts brought in, 
the total available was £17,909, and after deducting financial 
charges, the surplus for the year amounted to £5,025, as against 
£6,228 in the previous year. This sum was ‘carrjed to the appro- 
priation account, which, after allowing for deductions during the 
year, has a balance in hand of £12,748. The balance of the 
reserve account stands at £6,489. During the year, 14,227,136 
units were sold, as compared with 12,251,529 in the previous year, 
the maximum load amounting to 4,937 KW. ; 7,156 H.P. of motors 
and 1,929 Kw. of heating and cooking were connected. 


Morecambe.—At the monthly meeting of the T.C., last 


week, the chairman of the Electric Light Committee moved that 
the resolution previously passed by the Council to increase the 
price of electricity for power to 4d. per unit be rescinded, and that 
the price be 3d.. He urged the importance of the electricity works 
having a day load. After a long discussion, the lower figure was 
agreed on.— Lancashire Daily Posty 


Perth.—The railway companies are to be approached by 
the F.C. with a view to fixing a new contract for the supply of 
electricity. ©The railways are the Corporation's largest consumers. 


Shrewsbury.— YEAR'S WorkING.—After paying interest 
on loans and sinking fund charges, the electricity undertaking 
shows à deficit for the year of £921. | 

The T.C. has, from the June quarter meter readings, increased 
the price of current by 334 per cent., instead of by 20 per cent., 
owing to the great increase in the cost of coal and other material. 


Southend-on-Sea.—PrIcE INcREASE.—The T.C. has 
decided on an all-round increase in the price of electricity, lighting 
being approximately $d. per unit and power {d. per unit more. 

South Wales.—The B. of T. has extended for a year 
from July, 1917, the period mentioned in the Cowbridge and 
Penybont and Abercarn Provisional Orders of the South Wales 
Electrical Power Distribution Co. 


Stowmarket.—PrRick INcREAsSE.—In reply to a petition, 
the Suffolk Electricity Supply Co. has informed the consumers 
that it cannot reconsider the decision to increase the price of 
electrical energy from &d. to 10d. per unit, as the advance is war- 
ranted, and should have been made long ago. 


Warrington.— PRICE INcrEASE.—The Corporation has 
given notice that the price of electrical energy will be increased by 
10 per cent. above the existing scale. 


TRAMWAY and RAILWAY NOTES. 


Blackpool. — ELECTRIC VEHICLE.—The Corporation has 
purchased an electric refuse collecting van. The chassis has been 
supplied by the General Vehicle Co., and the body built at the 
Corporation's own works. During the past winter one of the 
electric street watering vans was altered temporarily, so as to serve 
for refuse collection, and the experiment was so successful that the 
Cleansing Committee decided to install a special vehicle for the 
purpose. The new van will do the same amount of work as would 
be performed by four horse-drawn vans. í 


Croydon.—Bonus.—The B.C. has decided to increase 
the weekly war bonus to the tramway workers to a total of—for 
drivers and male conductors, 5s.; female conductors, 2s. 6d.; 


otherigrades, 7s. 


Huddersfield. —The Tramways Committee has informed 
the local Volunteer authorities that it is unable to grant free tram- 
way facilities to Volunteers travelling to and from drill. 


London.—ELEctRIc VrHICLES.—It is announced that 
Messrs. J. Lyons & Co., Ltd., the well-known caterers, have decided 
to expend £80,000 on electric vehicles of the commercial type. 


Maachester.—The Corporation Tramway employés of 
Salford and Manchester, being dissatisfied with the grant of 2s. 6d. 
per week, instead of their demand for 10s. per week, have decided 
to refuse to work more than the necessary number of hours, thus 
stopping all overtime, and also not to allow more passengers on the 
cars than the legal load. The cutting down of the services owing 
to war conditions has made overloading frequent. The employés 
are seeking to reopen negotiations with the Committee on Pro- 
duction, with a view to obtaining the full amount asked for. 

The refusal to work overtime or to overload cars is putting the 
public to ań enormous amount of inconvenience during the week. 
The attitude of the men is described by Alderman Bowes, the 
chairman of the Manchester Corporation Tramways Committee, as 
not playing the game, and it is pointed out that the war bonus to 

uchester drivers and male guards now amounts to 10s. a week, 
and women guards 7s. a week. The Manchester employés, how- 
ever, ignoring their own officials, decided to continue their 
obstructive tactics, and there is reason to fear that the unrest wi'l 
spread to other towns, The attitude of the workers is arousing 
rest indignation amongat tho public, | 


_recorder type of signals as well. 


Nelson.—The T.C. has decided to grant double pay to 


tramway employés who work during holidays. 


Stoke-on-Trent.—TRaMWway LeEase.—There is strong 
local opposition to the proposal of the Council to renew the lease 
of the Potteries Electric Tramways until 1932. After a long dis- 
cussion at the last meeting of the Council, the matter was 
adjourned until June 28th. The new agreement proposes that the 
company should carry out certain improvements in the permanent 
way and rolling stock, not increase fares, and pay to the Corpora- 
tion £1,000 per annum during the term of the lease.— Birmingham 
Daily Post. 


West Ham.—The tramway manager reports that it is 
inadvisable at present to proceed with the authorised work of 
doubling the tramway track in Connaught Road ; however, the 
span-wire system is to be substituted for the present bracket arma. 


. Cars are to be allowed to resume normal lighting inside, pro- 


vided that the lighting circuits are so arranged that the whole, ex- 
cept the ordinary traffic lights, can be switched off in an emergency. 


TELEGRAPH and TELEPHONE NOTES. 


a | 


Birmingham.— Additional accommodation is to be pro- 
vided by the Corporation for wireless telegraph students. The 
P.M.G. states that there is a shortage of wireless operators in the 
merchant service, and arrangements have been made with the 
War Office to issue certificates of protection to students training 
for the P.M.G.’s certificate. 


Holl.—After meeting all expenses, there is a surplus of 
£5,355 on the year's working of- the Corporation's telephone 
undertaking, as compared with £3,645 for the previous year. 


India.—The selector telephone system of the Western 
Electric Co. has been adopted by the G. I. P. Railway, and is already 
in use on the section between Bhusawal and Nand:aon, a distance 
of 98 miles, on which there are 31 connections and 58 trains a day. 
In this system a 200-lb. return copper wire is used, and any station 
can be called up independently of the other stations.—Jxdian 
Tectile Journal, 


Morse Code on Ocean Cables.—Mr. William M. Bruce, 
president of the United Telegraph and Cable Co., of Springfield, 
Ohio. announces that he has practically perfected an appliance by 
which the Morse code can be used on trans-oceanic cables. The 
company has closed a contract with the Commercial Pacific Cable 
Co. for equipment for the cable from San Francisco, Cal., to 
Shanghai, China. Mr. Bruce's work consists of a method for the 
employment of Morse equipment (key and sounder) on submarine 
cables. His patents also cover an improved relay for cable work, 
which can be used not only for the Morse, but for the regular 
Actual tests have proved this 
instrument to be very efficient. Mr. Bruce has operated direct 
from London to New York by his system, and direct communica- 


‘tion between Canso, N.S., and New York is now in regular service, 


the operator at New York receiving the signals direct from the 
sounder. This line includes a stretch of cable between Canso, 
N.S., and Rockport, Mags., on which the siphon recorder system 
has been employed hitherto. Mr. Bruce is a telephone engineer, 
and was recently chief engineer and general superintendent of the 
American Automatic Telephone Co.— T. and T. Age. 


Spain.—The recently-formed Compania Iberica Tele- 
comunicacion has applied to the Diputacion of the Province of 
Viscaya for leave to “ establish the first installation in all Europe 
of its system of communication.” It proposes to set up a first trial 
station to transmit weather forecasts from the Observatories to 
the fishing fleet, on the results of which the Diputacion will base 
its further course of action. 


' Telegram Rates.—Telegrams may now be sent to 
Bagdad at the rate of 2s. 3d. per word, and to Sarawak at 3s. 8d.— 
48. per word. ; 


Telephone Traffic.—From time to time the Post Oftice 
issues for the use of its staff instructions dealing with telephone 
traffic subjects, such as :—Standards of operating loads and 
service (local and trunk working); operating procedure and 
switchroom rules ; service code markings; switchboard markings 
and colour schemes, &c. As these indicate current practice and 
procedure, they should be of interest to British contractors and 
consulting engineers who specialise in telephone exchange con- 
struction, and copies may-be had on application to the Secretary, 
General Post Office, London. 


United States.—The Western Union Telegraph Co. has 
placed its facilities at the disposal of the Government to teach 
2,500 operators. All cable telegrams to and from the United States 
must now conform to the censorship regulations, which are prac- 
tically the same as the British and French regulations. : 

The American Marconi Co. is erecting a large addition to its 
works, to cope with the rush of orders, which will employ 1,009 
workmen, —T, and TJ. Age. ~ 
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CONTRACTS OPEN and CLOSED. 


4 


| OPEN. 
Australia.—Sypnry.—August 22nd. N.S.W. Govern- 


ment Railways and Tramways. Thirty-six induction motors 
(Specification No. 488). September 19th.—One 225-H.P. synchro- ~ 


nous motor (Specification No. 489). Particulars from Electrical 
Engineer's Office, 61, Hunter Street, Sydney. 


Glasgow.—Electricity Department. Boiler-house plant. 
E.H.T. switchgear (20,000 volts). See “Official Notices” June 15th. 


Newport (Mon.).—June 30th. > Electricity Department. 
Induced-draught plant, additions and extensions to fuel economisers 


and cooling towers. See “ Official Notices “` June 15th. ‘ 


Spain.— Municipal Authorities of Berlanga (Province of 


Badajoz): Concegsion for the electric lighting of the town during 
a period of six years. Town of Villademat (Province of Gerona) : 
Electric lighting concession for 10 years. 


Wolverhampton.—June 30th. Electricity Department. 
Cooling towers, motor-driven pumps. See “Official Notices" 
June 15th. 


R CLOSED. 
Brighton. — B. of G. Electrical fittings : Adams 
Bros., £43. 
Fleetwood.—Council. Wentworth Silkstone Collieries, 


Ltd., 2,000 tons of slack for electricity works. 


Grays. — U.D.C. Coal for the electricity works : 


Dinham, Fawcus & Co., Griff steam, 23s. 2d. per ton; deep Griff, 
258. 2d. 


Rochdale. — The Council has accepted a tender for a 
new boiler for the electricity works. 


Venezuela.—The Venezuelan “ Ministerio de Fomento” 
has placed contracts for the construction and working of telephone 
lines as follows :— 

Sr. A. J. C. Herrera, of El Callao, Roscio District, Bolivar.—94-mile line. 

Sr. C. R. Paredes, of Nirgua, State of Yaracuv.—123-mile line. 
~ The full text of the contracts in Spanish can be consulted at the 
Board of Trade Department of Commercial Intelligence.— Board 
of Trade Journal, 


FORTHCOMING EVENTS. 


Tramways and Light Railways Association.—Friday, June 29th. At 
8p.m. At the Institution of Civil Engfnecrs, Great George Street, 8.W. 
Annual congress. 


Royal Institution of Great Britain.—Monday, July 2nd. At 5 p.m. At 
Albemarle Street, Piccadilly, W.1. General monthly meeting. 


OUR HALF-YEARLY INDEX. 


As it is necessary to effect every possible economy in 
paper consumption, the Index to Vol. 80 of the EL«c- 
TRICAL REVIEW, which will be printed in the course of afew 
weeks, will be supplied only to those who, through the post, 
specially apply for it. To such it will be supplied for 3d. 
post free. Any reader or advertiser at Home or Abroad 
who requires a copy for binding, or for other purposes, is 
asked to make application therefor promptly to: The 
Publisher, ELECTRICAL REVIEW, 4, Ludgate Hill, London, 
E.C. 4. 


ee ee 


NOTES. 


The British Trade Corporation Prospectus.—The 
prospectus of this much-discussed corporation was issued on Wed- 
nesday last. The issue is of 150,000 shares of £10 each at par. 
The total capital is to be £ 10,000,000 in £10 shares, of which 100,000 
shares have already been subscribed and allotted at par. Thus the 


issued capital will be £2,500,000. Applications for shares have to - 


be accompanied by a declaratidn of the applicant's British nation- 
ality. Lord Faringdon is Governor, and the directors include Mr. 
F. Dudley Docker, C.B., Sir Vincent Caillard (Vickers, Ltd.), Sir 
Algernon Firth, Mr. J. H. B. Noble (Sir W. G. Armstrong, 
Whitworth & Co., Ltd.), Sir W. B. Peat, &c. 


Patents and Alien Enemies.—Under the heading of 


“Applications vested in the custodian and licences granted,” the 
Patent Office gives the name of the Paterson Engineering Co., Ltd., 
as applicants for licences in respect of applications Nos. 3,666/14 
and 10,374/14, for which applications were made by Ornstein. 


Tyneside Electrical Men and Industry.—A meeting 
called by the Electrical Section of Newcastle Chamber of Com- 
merce was held in the Guildhall, Newcastle-on-Tyne, on June 19th, 
Mr. H. W. Clothier in the chair. 

The chairman presented the following report, indicating the 
scope of the Section :— 

The need for national organisation is now well recognised. .In pre-war days 
certain trade organisations existed for the protection of sections of the com- 
munity. The tendency now is to strengthen the existing organisations, and to 
promote new ones having a collective interest in the national rity, 
Whilst the war engages our first and urgent attention, the time which can be 
devoted to prospects of trade after the war must necessarily be limited, but the 
best opportunity must be taken to secure whatever time is available to help in 
making the moulds which will give shape to the industry of the future. In 
view of the prominent place Newcastle has taken in engineering from time to 
time, it is fitting that in electrical progress it should be an example to the rest 
of the country. Even though this may not be always accepted outside, the 
experiences achieved in this district are certainly of great national value, and 
the variety of these experiences gives a weight to any collective expression of 
views emanating from the North-East Coast. To put the experiences into 
concrete and more useful form, it is proposed to consolidate the Electrical 
Section of the Chamber of Commerce. 

The chairman also gave the following as an outline of the work 
of the Section :— . 


1. To represent the local electrical industry. : 

2. To give collective attention to matters of commerce affecting the progress 
of the electrical industry in this district. 

8. To discuss subjects which apply to the national prosperity, and to com. 
municate, where necessary, considered local opinions to Government depan- 
ments and national industrial associations. i 

4. To be the channel for communication with Consular officers abroad, and 
the dissemination of commercial information to firms immediately interested. 

5. The question of cheapand unlimited power supply for manufacturers after 

On the motion of the chairman, seconded by Mr. C. Vernier, it 
was agreed to endeavour to strengthen the Section by means of an 
increased membership. 


The Conjoint Board of Scientific Societies.—The 
fourth meeting of the Conjoint Board was held at the Royal 
Society, on- June 13th, to receive the report of the Executive 
Committee on the work of the previous six months. 

Amongst a number of questions of scientific and industrial 
importance which have occupied the attention of the Board was 
an inquiry into the desirability or otherwise of the adoption of the 
metric system throughout the British Isles. The Sub-Committee 
on National Instruction in Technical Optics reported that a scheme 
approved by the Board of Education had now come into operation. 
A Sub-Committee, having considered special cases of magnetic 
disturbances revealed by a magnetic survey of the British Isles and 
their possible connection with the occurrence of iron ores, recom- 
mended a detailed investigation of two test areas, in order to 
ascertain how far, under the conditions of the British iron ores, 
the magnetic survey was likely to prove of economic value. 
Arrangements for carrying out the investigation are in progress. 

An Agricultural Sub-Committee, with the Earl of Portsmouth as 
chairman. reported that it was at present devoting itself mainly to 
engineering questions. It is engaged in collecting information 
with regard to the transport of raw materials to farms and agri- 
cultural products from them, and to the power required for this 
purpose and for seasonal operations on the land, with a view to 
comparing the relative advantages and costs of steam or internal- 
combustion engines and electrically-operated machines. It is 
dealing also with the possibility of, co-operation in repairs and 
skilled labour, and is considering the various types of tractor most 
suitable to large and chiefly arable farms and to moderate-sized 
mixed farms, having regard to the different local circumstances 
and requirements. A Sub-Committee was nominated to report on 
what is at present being done to ascertain the amount and distri- 
bution of water power in the British Empire. A complete report 
of the first year's work of the Board will be published in due 
course. 


Legal.—AirR Ratp WARNING: PowkR Co. FINED.— 
At the Hertford Borough Sessions the North Metropolitan Electric 
Power Distribution Co. was fined £5, and £1 5s. coats, for a breach 
of its conditional exemption as to the obscuring of lights on May 
24th, by failing within 15 minutes to answer an official telephone 
call communicating warning of an air raid. 

Mr. E. ZOLLER, manager of the company, pleaded not guilty. 
He said that no call was received. In his opinion the cause of the 
call not being received was the sagging of the overhead wires from 
the office to the power station, causing them to touch. They had 
since been strained and overhauled. 

Mr. H. W. SwANN, the company’s engineer at Barnet, gave 
similar evidence, and the engineer who was on duty at the time 
said that no call was received. 

ELECTRICAL INSTALLATION AT A PICTURE PALACE.—Mr. 
Muir Mackenzie, High Court Official Referee, on June 16th, de- 
livered judgment in the action of Mears r. Weston & Sons, in which 
damages were claimed for breach of contract in regard to the 
lighting of a cinematograph theatre at Richmond. The hearing 
was reported in our issue of June 15th. The Referee gave judgment 
for the defendant. 


The Board of Trade Electric Power Supply Committee. 
—In reply to a question inthe House of Commons, Mr. G. H. 
Roberts, speaking on behalf of the Board of Trade, gave the names 
of the members of this Departmental Committee. He said that 
the chairman (the Right Hon. F. Huth Jackson) had recently 
resigned on the advice of his doctor. The President was taking 
steps to appoint a new chairman and to increase the representation 
of local authorities owning electricity supply undertakings. He 
hoped to announce the names in the course of a few days. He 
could “ie say when the Committee.would be in a position to make 
a report, 
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ProfiteSharing.—The Archbishop of York, in addressing 
the Leeda Chamber of Commerce, last week, on “The Industrial 
Outlook,” said that while he believed in co-partnership and profit- 
sharing, they could only be realised as results, and should not be 
made the cause of better relations between employer and employed. 
Of course, we must have prosperous industry before there would be 
profits to share, and prosperous industry would result from better 
relations being encouraged by just and humane treatment, and by 
the wise application of `‘ Welfare ` effort. 


Luncheon.—At the luncheon meeting of the British 
Empire Producers’ Organisation yesterday, at the Savoy Hotel, the 
Hon. W. A. Holman, Premier of New South Wales, was the guest, 
and Lord Sydenham. of Combe was in the chair. 


Hardening Gauges.—The Hardness Tests Research Com- 
mittee of the Institution of Mechanical Engineers has had some 
tests carried out at the National Physical Laboratory on samples of 
steel supplied by the Westminster Electrical Testing Laboratory ; 
two test pieces were hardened “glass hard” in the ordinary 
manner, while two others of the same steel were hardened by the 
Wild-Barfield process. The tests showed that while the former 
gave the higher results under Brinell and scleroscope tests, the 
latter were markedly superior in resistance to sliding abrasion ; as 
the process is being used for hardening screw gauges in large 
quantities, resistance to wear is of the first importance. Another 
valuable feature of the Wild-Barfield process is the fact that the 
dimensions of the gauges are so slightly changed that they rarely 
require lapping, so that it is particularly suitable for hardening 


screw gauges. 
Wages of Women in Electricity Works.—The Ministry 
of Munitions has sent electricity undertakings statutory rules and 


orders which apply to controlled establishments, and which lay 
down the following schedule rates of pay for women :— 


Workers under 15 years of age š oe ia sé 2d. per hour. 
» 15 years of age and under 16 ary ee 
” 16 99 i) 17 oe ee ee e 99 
ae 17 n íj 18 oe - 44ds gy 
i 18 3 and over .. oe oe. we OMe gg 


National Insurance (Unemployment) Acts, 1911 to 
1916.—Contributions are payable in respect of :— 


2,318 X. Workmen engaged in the manufacture and assembling 


of metal parte of electrical water heaters. 

2,320 X. Workmen who are employed in establishments which 
are mainly carrying on any insured trade or munitions work, and 
who are engaged in the maintenance and repels of railway lines. 
(Application 495.) 

This decision reverses decision B. 1,419 (Board of Trade Jourral 
of February 5th, 1914). In accordance with Sec. 3 (2) of the 
National Insurance (Part II Amendment) Act, 1914, contributions 
in respect of workmen covered by this decision but previously ex- 
cluded in virtue of decision B. 1,419, are payable as from June 21st, 
1917, 

Contributions are not payable in respect of :— 

2,319. Workmen employed by railway companies. 

In connection with the mechanical engineering establish- 
ments :— 

1. Employed in works or in yards or stores immediately con- 
nected therewith :— 

(a) Persons not employed wholly or mainly by way of manual 
labour, such as chain examiners and testers, chemists, boiler 
and engine inspectors, material checkers, storesmen, watch- 

- men, fire station attendants. 

(5) Telephone attendants, gas makers and stokers (for general 
illamination of works, houses, carriages, stations, &c.), 
-pumpers filling locomotives, saddlers repairing harness, 
locomotive engine drivers, ae platelayers, messroom 
attendants. 

2. Other employés :— 

Electric linemen and wiremen (maintenance of telephone lines 
and apparatus at railway stations, &c.), locomotive engine 
drivers, enginemen, crane drivers, excavators, paviors, 
labourers, and others employed in connection with unin- 
sured trades, water fitters keeping in order pumps about the 
railway system. 

In connection with carriage and wagon works :— 
1. Employed in works or in yards or stores immediately con- 
nected therewith :— 

(a) Persoms not employed wholly or mainly by way of manual 
labour, spring testers, storekeepers, timber selectors and 
markers, weighmen. 

(6) Caners making portable chairs, hair carders, horse drivers 
shunting carriages and wagons in use, carriage washers, 
laundresses, sheet makers. 

2. Other employés :— 

Enginemen, labourers, and water fitters employed in connection 

with uninsured trades. 


In connection with workshops at which steam and other vessels | 


are repaired : 


Labourers connected with loading and unloading, or other 
uninsured trades, ferrymen, sailmakers, and storesmen and 
watchmen not engaged wholly or mainly in manual labour. 

Employés engaged in dredging harbours or entrances to 
harbours in connection with docks, or in the engineering 
department of canals ; all men engaged in maintenance and 
repairs of works (excluding repairs of buildings, machinery, 
vehicles, or ships, and the manufacture of metal goods for 
the PUPS of repair of works or sawmilling and machine 

work). 


Volunteer Notes. — County oF LONDON ENGINEER 
VOLUNTEERS (FIELD COMPANIES).— Headquarters, Balderton Street, 
Oxford Street, W. 

Orders for the week, by Lieut. -Colonel C. B. Clay, V.D., 

Monday, July 2nd. —Technical instruction for No. 8 Company, 
Company, at Regency Street. Drill, No. 8 Company, Left 
Signalling Class. Recruits’ Drill, 6.80 

Tuesday, July 3rd.— Lecture, 6.30. Physical drill and bayonet fighting, 7.50. 

Wednesday, July 4th.— Drill, No. 1 Company, Left Half Company. 

Thursday, July 5th.—Drill, No. 2 Company, Left Half Company. Ambu- 
lance Class, 6.30. Signalling Class. 

Friday, July 6th.—Technical instruction for No. 8 Company, Left Half 
Company, at Regency Street. Drill, No. 8 Company, Right Half Company. 


Recruite’ Drill, 6.80. 
Saturday, July Tth.—N.C.0.’s Parade, 2.80; under Platoon Commander 


Watkins. Map reading. R MACLEOD YEARSLEY, ddjutant 


The First County of London Engineer Volunteers is the only 
engineer volunteer corps open to all engineers; it has already 
furnished to the fighting Forces about 1,200 men, many of whom 
have obtained commissions. All companies are instructed in 
infantry drill, and in knotting, lashing. temporary bridge building, 
raft and other expedients for crossing water ; technical instruction 
is: given at the headquarters of the London Electrical Engineers in 
the working and management of searchlights and internal com- 
bustion engjnes, and all companies are available for the important 
work of trenching in connection with the London Defences. Musketry 
and signalling instruction is also provided, and field work is carried on 
under the supervision of officers of the Royal Engineers. All men 
who have been granted exemption, or are badged, should train 
as Volunteers, so that in the event of invasion they could take their 
share in the defence of the country as soldiers; those who are 
unable to take an active part in the work of the corps can assist it 
by becoming honorary members, whose subscriptions are devoted to 
defraying the general expenses incurred by the corps in carrying out 
its training. Those of our readers who are willing to further this 
patriotic movement, which is worthy of their hearty support, may 
obtain full information from the Adjutant, Balderton Street, 
London, W. 1. 


The A.E.G. and the B.E.W.—A fresh increase of share 
capital is proposed by the A.E.G. in order to render assistance to 
one of the company's earliest promotions—the Berlin Electricity 
Works Co. After the transfer of the latter's supply works to the 
Berlin Municipal Councij, about two .years ago, the company 
became solely an investment company, which, it was hoped, would 
still be able to yield satisfactory dividends to the shareholders, of 
whom the A.E.G. is one with an interest of 80 per cent. of the total 
share capital. One of the investments, which was initiated before 
the transfer, related to the great power station which was then 


Rik t Half 
alf Company. 


projected at the lignite mining fields of Golpa-Jessenitz, which. 


belongs to the Electro Works Co., and which, on the outbreak of 
the war, was requisitioned for ‘the supply of electrical energy to 
Imperial works for the production of cyanamide. The plant and 
installations at this lignite station are stated to be technically 
faultless, but the production of lignite has been beset with 
difficulties owing to unfavourable earth conditions and the scarcity 
of labour, whilst the considerable requirements of the boiler 
furnaces have rendered it necessary for a large quantity of pit coal 
to be purchased to assist in meeting the needs of the station. Under 
the circumstances, the cost of production largely exceeds the 
estimates made in the pre-war period, and as the sale price of 
energy is fixed by contract, the prospects of the Electro Works Co. 
proving commercially successful are remote. A total of £2,250,000 


has been invested in this company in the form of share capital and | 


loans, one-half having been furnished by the A.E.G., and the other 
by the Berlin Electricity Works Co. Now the former proposes to 
take over the latter’s interests in the lignite power station, and offers 
new A.E.G. shares of £800,000 in exchange for the £1,125,000 of 
shares and loans held by the Electricity Works Co; in the Electro 
Works. As the new A.E.G. shares are entitled to participate in 
the dividend for 1917-18, it will be obvious that this company is 
rendering assistance, which is greatly needed, if the Electricity 
Works Co. is to continue as prosperous as formerly. At the same 
time, the latter has the right of re-purchasing the shares within a 
period of five years. 


A Rival to X-rays.—The Patents Court has recently dis- 
closed that the Réntgen rays are no longer the only agency which 
will enable organic bodies to be examined internally. A remark- 
able process was discussed when the Trustees of the South Ken- 
sington Museum (Natural History Section) applied for licence to 
use a German patent which imparts to animals a transparency 80 
thorough that évery bone, muscle, and artery can be seen distinctly 
through the skin. 

Dr. S. F. Harmer, F.R.S., who made the application, said the 
transparency was not something vague, like a radiograph, with 
blurred outlines; it was a transparency vivid and direct as 
that of glass itself. The supreme advantage of the method was 
that every specimen treated became a permanent object lesson for 
study purposes or museum exhibition. He had a rat whose every 
organ could be seen. The process employed the principle of the 
refraction of light, and it relied upon chemical solutions, made 
according to formulæ, to have each a required index of refraction. 

The Controller of Patents (Mr. Temple Franks) said he thought 
nothing should be allowed to stand in the way of the authorities 
at the British Museum making full use of this process, though he 
did not see how anyone could very well claim a patent right in the 
principle of the refraction of light. 


A.S.E. Funds.—The annual financial! statement of the 
Amalgamated Society ofc Engineers shows capital funds worth 
&1,743,554. meee: 
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- New Patents,—In his report for the year ended 1916 the 
Comptroller-General of Patents, &c., states that applications for 
new patents numbered 18,602 ; 13,641 provisional and 10,700 com- 
plete specifications were submitted, and 8,424 patents sealed. 
applications in 1915 having been 18,191, of which 11,457 were 
sealed. There was an increase of €11,417 in the receipts from 
patent fees. On the other hand, there was a further decrease in 
the receipts from design fees and sale of publications. The total 
receipts amounted to £292,731, being £10,260 more than in 1915, 


The surplus of total receipts over expenditure was £107,492, as ` 


compared with £94,298 in the previous year.— Financial Times, 


Australian Electricians with the Forces.—The seere- 
tary of the Electricians’ Union stated that a great many members 
of the Union had gone to the Front, and tradesmen were rather 
scarce. Although a decided slump had occurred in the earlier 
part of the year, and a number of men were still liable to be 
discharged from State Government Departments, this had been 
counteracted by a demand in other directions. Larre business 
converns that depended almost entirely upon electric ` drive” had 
lately applied for men. The labour required was that of electric 
fitters, armature winders, and for general installation work.— 
Sydney Daily Telegraph, May 21st. 


Bonuses for Station Staff.—Owing to the extra work 
during the past few months in consequence of breakdowns, the 
West Hat Electricity Committee suggests special bonuses as 
follows :—Four senior shift engineers. £20 each ; three assistant 
shift eńgineers, £4 each ; three junior shift engineers, £3 each. 


Coal Concreted from Ashes or Dusts.—In a paper read 
before the Society of Architects,on June 7th, Mr. R. Goulburn 
Lovell, A.R.I.B.A., stated that in co-operation with Mr. C. M. 
Hughes he had evolved a process which would enable a fuel to be 
made without pressure at any industrial locality from the waste 
products to be found in that locality which might possess any 
calorific value. This process was part of a great scheme for the 
proper utilisation of fuel; it provided for immediate necessities 
and utilised a residual product now of comparatively sntall value. 

** Coal@’’ were shown which had been concreted from coal dust, 
coke dust, destructor ash, destructor ash and coal dust. and from 

‘clinker, bar ash, and sawdust. The better grades burnt like 
Nature's coal, the lower grades like coke: they all flared, coked, 
and incandesced. The machinery and ‘plant required practically 
existed in all industrial centres. The essentials were crushers or 

. breakers, screens, drying tables, mixers, and moulds such as cast-away 
pails, baths, &c. For the cooking process either ovens or boilers 
could be used, the main object at the present time being to utilise 
any existing plant with unskilled labour. 

The cost depends mainly upon the value put upon the hases, the 
cost of the matrices, such as glucose. pitch, and other bitumens, 
and the cost of the chalk or other calcium carbonates. 

The following examples were given for the cost of materials in 
shillings :— - 

Calorific values. 
B.TH.U, Samples. Per ton. 
7,500. No. 1, Eastbourne destructor ash... .. 110 

= * 8,040 No. 2, Maples destructor and coal dust ...° 4'6 

10,320 No. 3, Maples destructor and sawdust ww. PO 

10,540 No. 4, Birmingham destructor and coal dust 80 

11,840 No. 6, Birmingham coke dust als we TO 

~ 12,600 No. 6, London coke dust a oes ..- 10°0 

12,820 No.7, Staffordshire coal dust ee e.. 100 


The cost of the labour and establishment charges in the British 
_Isles would not be more than 5s. per ton. 


Mr. H. W. Bowden, chief electrical engineer to the Poplar | 


Borough Council, said that from the central station point of view, 
the removal of ashes and clinkers was a very serious item. He 
had 150 tons to dispose of per week, and had to pay 3s. 6d. to 4s. 
per ton to have it removed. In his case, in the riddlings that went 
through the chain grates there was aconsiderable umount of useful 
coal, which went away in the ashes. He had tested this,and found 
it contained about 4,000 B.TH.v. He had also a destructor which 
ave about 20 to 30 tons of clinker per day, in which he thought 
there was no heat value. He was quite sure his Borough Council 
would be prepared to consider the thing very seriously. 

_ Mr. Lovell said the ash from the dust destructors was the thing 
that could not be got rid of, whereas the clinker was found useful 
for .road-making purposes. It, was the ash that he was anxious to 
handle in his process, and he would be willing to carry out a test 
on the. ash from Poplar, which he thought would probably pro- 

_duce 4,000 to 5,000 B.TH.U., and could be increased by the process 

. to 10,000 or 15,000 B.TH.U. He proposed te use existing plant, 
suth as concrete mixers, which was lying idle all over the country. 
‘The residue from burning this artificial coal could be used up again 

_ inthe same way.’ With regard to the licence to manufacture, in addi- 

_ tion to the condition that the coal must not be sold at more than 25 
per cent. profit, the conditions were that the ash or refuse which was 
to be used in any particular case should be sent to him for test and 
for determining the right formula for the mixture. For this test 
50 or 60 guineas would be charged; and further, he asked 7d. per 
ton as a royalty on the whole of the material produced by the 
licensee. He had received an estimate from responsible people to 
make the coal at 6s. per ton for the actual making. 

Mr. W. R. Cooper said he was not quite sure whether the author 
realised what was being done already in the way of briquetting, 
The assumption was sometimes made that slack and coke breeze 


‘could not he used for steam raising that waa a mistake, so that 


all that was left was the fine dust, and he was not sure that there 
was 80 much in that as the author seemed toimply. There was a 
popular idea that there was a great deal of waste coal of a valuable 
character to be found at the pits, but that was not the case. The 
author added incombustible matter to the fuel, and he would like 
to know the percentage of ash in the fuel to start’with, and the 
percentage of ash in the final product. Obviously the higher the 
ash the less the value of the fuel. 


Electricity v. Gas.—At the annual general meeting of 
the Waverley Association of Gas Managers, held in Edinburgh, on 
Friday last, Mr. J. D. Keillor (Hawick), the president, in the course 
of his address, said the opposition of electricity was so formidable 
that if gas was to maintain an honourable position in the realm of 
light and power they would have to apply a driving force so great 
and of such endurance that their place would be for bwer assured. 
and that as would be a force to be reckoned with. They should 
remember that they were not monopolists in the supply of light 
and power. Their rival had received all the care and support that 
scientific thought and influence could bestow upon it, and speaking 
generally, had enjoyed an amount of patronage and encouragement 
never bestowed upon gas. To what extent it might in future be 
developed was a matter of speculation, but he felt sure that soon 
its opposition would be more formidable than ever. Their atten- 
tion had been directed to a movement in which the Board of Trade 
was taking an active part—the proposal to link-up electric supply 
undertakings in certain industrial centres. This was a very 
serious attempt to regulate and foster the resources of an industry 
in the national interest, and for the gas industry it was a matter 
of the greatest moment, possibly having a disastrous effect unless 
they couid combat it. If such a scheme’ was possible with elec- 
tricity, it should not be impossible to attain similar results 
with gas. 


German Scarcity of Copper.—The following appeared in 
the * Through German Eyes ` column of the 7imeson Wednesday :— 

“COPPER FOR THE SUBMARINES.—The Frankfurter Zeitung 
announces that the Government has now requisitioned all electrical 
machinery and apparatus, and it is no longer possible to. buy or 
sell electric motors without special permission. 

“An article in the Coloque Gazette, describing a visit to the 
Imperial yards at Kiel, which are said, like the Imperial yards at 
Dantzig and Wilhelmshaven, to be mainly, but not entirely, engaged 
with repairing work, gontains the following passage on copper and 
electricity :— f 

“Copper is now used in large quantities in all ships, although, 
of course, consumption is restricted as much as possible. Especially 
for steam piping there is no substitute for copper, and it is also 
necded for all purposes where high resistance to sea-water and salt 
air is necessary. Nothing seems yet to be known at Kiel about a 
scarcity of copper, and if our enemies think that they can starve 
us out by cutting off the red metal, they will be just as much 
deceived in this as in the rest of their starvation scheme. It 1s 
pleasant to sce how the long, thin copper tubes are formed, snake- 
like. by skilful hands. . . . : 

“Over against the boiler shop is the electrical shop, which 
becomes every day more important with the increased use of elec- 
tricity. We have already gone a long way in this, although we 
have not yet zone quite so far as the Americans, who even drive 
the screw-shafts of large ships by electric motors. As regards our 
submarines, it is, indeed, much the same with us, for our sub- 
marines already consist half of electricity. The submarines are 
also concerned with the accumulator shop, where accumulators are 
repaired. Repair is not always possible, for the demands made on 
the accumulators in war are sometimes too great.” 


Electric Coal-cutters: Australian Judge’s Decision.— 
An Australian newspaper just to hand (dated May 16th) quotes 4 
Sydney dispatch to the effect that Judge Fitzhardinge, who wa 
umpire in the recent Bulli Colliery coal-cutting case, decided that 
the practice of using electrical coal-cutters in the Bulli seam of 
the Bulli Colliery was dangerous, and, in the interests of the 
miners aed of the mine,’should be at once discontinued. His 
Honour directed that the cost of the umpire and arbitrators, and 
of the Arbitration Court, shall be paid by the owners of the Bulli 
Colliery. l : 


Fatality—An inquest was held at Murton (County 
Durham), last week, upon the body of a 13-year old boy named 
Joseph Wilson, who died as the result of an electric shock. The 
child's father found him lying unconscious about 3 or 4 yards away 
from an electric pole. He was dressed in knickerbockers, bat had 
neither shoes nor stockings on. The knickerbockers were burnt 
down to the knee of the right leg. He died two days later. A play- 
mate said the deceased climbed the wire support of the electne 
pole. He was walking on his bare feet along the lower stay wir. 
and was holding on to the upper wire. She heard a noise, saw 3 
flash, and then deceased fell to the ground. A boy witness said he 
saw the flash, which extended from one pole to another. The 
doctor, in giving evidence, said he thought the deceased could ne: 
have been holding on to the live wire with his hands, but mus 
have just touched it with his right thigh. On the nicht followin: 
the mishap deceased collapsed and died of paralysis of the heart 
muscle, due to the electric shock. The fall had nothing to do with 
the cause of death. A verdict in accordance with the medical ev" 
denoe was returned, the jury adding that no blame attached to the 
Newcastle Electric; Supply (Co, Ltd., Owners of the equipment 
concerned, M 
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‘Appointments Vacant.—Lecturer in electrical engincer- 
ing, for the University College, Nottingham. See our advertisement 
pares to-day, 


Decimal. Coinage and the Metric System.—A Com- 
mittee of the Institute of Bankers, appointed to consider the 
adoption of a decimal coinage and the metric system of weights 
and measures, has issued a report recommending the change, pro- 
vided that the coinage be based upon the retention of the present 
gold sovereign as fhe unit of value, divided into 1,000 mils. The 
Committee holds that the existing system of weights and measures 
is an obstacle to the extension of our export trade, and advocates 
the adoption of decimal coinage, in the hope that it will be the 
first step towards the introduction of the metric system. The uni- 
versal standing of the pound sterling precludes its abandonment 
as our standard unit, even in name only. The use of the term 
“cent” is considered undesirable, and the objection that the sub- 
division into mils involves the use of three places of decimals is 
met with the reply that, as compared with the system in which the 
florin is the unit of account, there would be one digit less to the 
left of the point. The Committee is confident that as rewards the 
gold and silver coinage the transition would present no serious 
difficulties ; the change of 4 per cent. from the value of the penny 
to that of the four-mil piece would be -quickly adjusted, especially 
as the decrease in the purchasing power of the penny during the 
war has accustomed the public to such adjustments. The Com- 
mittee considers that the change cannot be made before peace 
returns, as it will necessitate alterations in adding and calculating 
machines which cannot be effected under present conditions, but 
urges that the necessary legislative steps should be taken, without 
delay, arid that an educational campaign should be oryanised to 
habituate the public and the staffs of the banks to the new 
system. ‘ 

The British Chamber of Commerce for Italy has passed a resolu- 
tion emphatically urging the adoption (hy the United Kingdom) of 
thè metric system. : 


Engineering Students.—Under this title the Junior 
Institution of Engineers has issued a pamphlet embodying a scheme 
‘drafted by a Committee, to formulate the conditions under which 
youths intending to enter the enyineeriny profession, or train for 
staff appointments, may be admitted to the Institution. Such 
students will be styled " Cadet” Associate Members, and in the 
pamphlet full particulars are given as to their proposed qualifica- 
tions and privileges. The scheme is intended to fill a gap which 
now exists at the outset of a youth's career.. Details may be 
obtained from the secretary, Mr. W. A. Tookey, 39, Victoria 
Street, S.W. 1. a f 


The Control of Coal.—At the London meeting of the 
Institution of Gas Engineers, recently, Mr. Guy Caltħrop, the Coal 
Controller, gave some account of the operations and plans of the 
Coal Mines Department. 

The object of instituting a control of coal mines, he said, was 
not to interfere with industry, but, as far as possible, to get all to 
work together in the interest of the nation in the present crisis. 
Two of the greatest problems he had to deal with were these :— 

1. To secure a reasonable supply of coal for London and the 
counties of Great Britain which were most remote from the: coal 
fields during the next winter. ; 

2. To help, so far as he could, the railway companies in their 
present difficulties with regard to transport. , 

Out of the 600.000 men who were in the railway industry in 
times of peace 160,000 had joined the Forces, and a very great 
number of engines and a larger number of wagons had had to be 
a to the various Fronts in order to deal with the situation 
there. ` 

A scheme had now been drawn up to secure that coal should be 
consumed as near as possible to the point of its output. The 
scheme as far as they had gone dealt with upwards of 40,000.000 
tons of coal per annum, and if they could carry it through they 
would materially assist the railway companies in the coming 
winter. Supposing the war were over to-morrow, the transport 
difficulties of England would not be over at the same time. They 
would continue through the winter. Our losses in ships were 
common knowledge, and the transport of coal by ship from 
Northumberland or Durham to the South of England could not be 
anything like what it was before the war.— Zhe Times. - 


Suppression of Sparking.—At a recent meeting of the 
Physical Society of London, a demonstration of a method of pre- 
venting sparking at a rapid make and break, which incidentally 
produces colloidal platinum, was given by Dr. A. Griffiths. The 
device consists of a series of electrolytic cells placed as a shunt 
across the spark-gap. The electrodes consist of platinum and the 
electrolyte of strong sulphuric acid. The cells polarise, and on 
making the gap an B.M.F. is introduced opposed to the E.M.F. of the 
battery, so that the current rapidly diminishes, decomposing the 
liquid and doing chemical work. 

Mr. A. Campbell communicated the following remarks :—“ Many 
years ago Helmholtz introduced the use of a condenser, shunted by 
a suitable resistance, across the spark gap for the purpose of 
suppressing the spark. More recently a better system was 
employed by the engineers of the G.P.O., who kindly communi- 
cated it to the National Physical Laboratory, where it has been 
used with the greatest success on all kinds of spark-yape (from 
1 break per second up to, 1,000 per second), This consisted in 
putting the resistance in series with the condenser. By adjusting 
the value of the resistance to suit the particular circuit it is nearly 
always possible to suppress the spark. There is no leak across the 
break, as in the shunt system,” ` 
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OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether condected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep o of t 
ELECTBICAL REVIEW posted as to their movements, `> ` 


Central Station Officials.—Stafford T.C. has increased the 
salary of the manager and engineer of the electricity depart- 
ment, Mr. Rosins, from £200 to £25) a year, rising to .a 
maximam of £300. i 

The Rochdale Electricity Committee recommends that the 
appointments of Mr. Woop, of Bolton, as consulting engi- 
neer, and of Mr. F. H. Repp, as acting-engineer, be con- 
tinued for a further three months. 

Coventry Electricity Committee has recommended that the 
salary of Mr. Gro. TouGH, engineer and manager, be in- 
creased from £750 to £900 per annum. i eai 

The Cheltenham Council has decided to advance the salary 
of Mr. Bacue, the borough electrical engineer, from £450 
to £550, with a further advance of £50 two years’ hence. 

The Grimsby Publie Lighting Committee recommends that 
an additional war bonus at the rate of £50 per annum be 
granted to the deputy electrical engineer (Mr: A. S. CHANNON) 
during the time he is in charge of the electricity undertaking. 


General.—Mr. CoxraD Cooke underwent an operation 
upon his left eye at a nursing home in London last week. 
We are pleased to learn that it was quite successful. We hope 
that the operation that is being performed on the right eye 
will be equally so. 

In the name of the directors of the Musselburgh Electric 
Tramway Co., wristlet watches were presented to Miss BELL 
and Miss Hataipay for displaying presence of mind in emer- 
gency when on duty as drivers of electric cars of the com- 

any. | 
peat the annual meeting of Waygood-Otis, Ltd., Mr. H. C. 
WALKER announced that during the year he had, after 50 
years’ service, resigned the office of managing director. Mr. 
D. W. R. Green, at the time of the amalgamation with the 
Otis Co., was appointed to serve with him as jomt managing 
director. Mr. C. Clarke, for many years the general manager 
and director of the Otis Co., would in future act with Mr. 
Green as joint managing director. He (Mr. Waiker)- would 
continue to serve as chairman of directors. $ 


Roll of Honour.—Lesuie WiLLiAM CASTON, a first-class air 
mechanic in the R.N.A.S., has been awarded a D.S.M. for 
gallantry in the North Sea. He was a student at the Wands- 
worth Technical Institute, and, after being In. the service 
of the General Electric Co., Ltd., he joined the L.G.O. Co., 
at their Streatham garage. S 

Lance-Corporal W. H. TOWNLEY, North Staffs. Regiment, 
who was with Mr. Teonard Vaughan, electrician, of Hanley, 
has died at the Front from injuries received m an accident. 

The Military Medal has been awarded to Corporal G. T. 
BraDLey, who was an electrician at Markham Colliery, 
Staveley. ` E ne 

Temporary Second-Liéutenant FreD. PrOUDFOOT, an elec- 
trical engineer, son of Mr. Proudfoot, formerly telegraph 
auperintendent at the Carlisle Post Office, has been awarded 
the Military Cross. Sap , M 

Corporal F. T. Messace, who is in hospital, was employed 
‘aw an electrician with Mr. Teeton, Hanley. i 

Corporal W. Scorr, R.E., who has been awarded the Mili- 
tary Medal, was emploved as a foreman in an electrical engi- 
neering works in: Paisley. . pe ; 

The Times states that Sir HENRY NORMAN, who acted as 
liasion officer between the British and French Governments 
in the matter of war inventions, has been made an Officer of 
‘the Legion of Honour. | ; 

Private J. M‘Kixnon, who has died from wounds, was with 
Messrs. Fraser & Borthwick, electrical engineers, Glasgow. 

Second-Lieutenant N. S. Sim, Cameron, Highlanders, an 
electrical engineer, and a B.Sc. in Engineering (Glasgow Uni- 
versity), has been awarded the Miltary Cross. "5 >) 

Private H. S. Lant, North Staffs. Regiment, now presumed 
to be dead, after being missing for nine months, was on the 
staff of Messrs. Siemens Bros.. Ltd., Stafford, l 
” Private J. W. WALKER, Northumberland Fusiliers, who is, 
reported to have died on April 13th, whilst a prisoner in Ger- 
many, had been in the enemy's hands since August Brd, 
1914. -He was on the clerical staff of the Phenix Dynamo 
Co., cena ie Se at tad 

Captain, R. I. Jonsson, B.F.A., who was killed on May 
26th, was in Australia when war broke out, with the Sydney 
branch of Messrs. R. Johnson, Claphan & Morris. He was 
appointed chairman. of tho company in 1916, on the death 
of his eldest brother, also in the war. ae 

According to the National News, Mr. HERBFRT T. Costa, 
manager of the building and electrical departments of Har- 
rod’s, has been’ personally decorated with the Cross of 


“Chevalier of the Order of Leopold IE by the King of the Bel- 


giang, near the firing line, for services rendered in connec- 
tion with building and- engineering operations carried out 
-for the Belgians by his firm. ( p ee 
‘Sergeant J. H. SIVERS, O Royal Fusiliers, who has died of 
wounds, was an L.(.C. tramway inspector. a 
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Sergeant-Major A. MrtcHELL, Rifle Brigade, formerly in the 
rubber department of the India-Rubber Co., Silvertown, has 
been awarded the Military Medal. Private L. Norru, Royal 
Fusiliers, formerly in the general office of the company, and 
Gunner T. W. B. Purcnase, R.F.A., formerly in the cashier 


and buyer's department of the same company, have both 
been wounded in France. 


Obitaary.—Mr. G. D. Seaton.—We regret to record the 
death, which occurred on June 21st, at Fallowfield, of Mr. 
Gervase D. Seaton, son of Prebendary Seaton, Vicar of Good- 
rich. Mr. Seaton, who was 49 years of age, was a familiar 
figure at conventions of the I.M.E.A. and other meetings, 
where he was always most excellent company, and a speaker 
who had the gift of contributing both profitably and humor- 
ously to a digcussion. He was an expert in the turbine 
world, and at different periods he had represented in Man- 
chester Messrs. Willans & Robinson, Ltd., the British West- 
inghouse Co., and hatterly Messrs. Richardsons, Westgarth 
and Co., Ltd. He had been prominently identified with the 
Manchester Engineers’ Club from the beginning. 


Mrs. ToucH.—W6é regret to state that Mrs. Tough, wife 


of Mr. G. Tough, manager of the Corporation electricity 


works at Coventry, passed away suddenly last Sunday week 
while at church. ` 


Wilt.—The late Sir Bexnsasın C. Brown, of Newcastle-on- 
Tyne, left £77,415. 


.NEW COMPANIES REGISTERED. 


British Chamber of Commerce in Brazil (147,749).— 
(The word “Limited ” is omitted from the title by licence of the Board of 
Trade.) Registered June 16th, by Corbould, Rigby & Co., 1, Henrietta Street, 
Cavendish Square, W., as an association limited by guarantee, not formed 
cor pui poss of profit. For the purpose of registration the number of members 
is declared not to exceed 1,000, with power to register an increase at any 
time. In the event of winding up every member is liable for not more than 
£5 towards the satisfaction of the liabilities of the Chamber, the costs of the 
winding up, and the adjustment of the rights of contributories among them- 
selves. The Chamber is to consist of British incorporated companics, British 
merchants, traders, representatives, agents, and professional and business 
men working or trading in or with Brazil. (‘ British,” as regard individuals, 
means that such individuals are British subjects. British companies may only 
be represented at mectings of the Chamber or in correspondence therewith by 
British subjects.) The objects are to promote and protect British interests in 
Brazil, to collect and disseminate information, &c. The first directors are: 
F. W. Perkins (Lamport & Holt), F. Dodd, E. P. Matheson, C. D. Simmons, 
A. J. Cruickshank, H. L. Wheatley, J. M. Glen, J. F. Shalders, F. H. 
Walter, J. H. Moorby, H. O Robinson, L. E. Sancean, C. F. Cruickshank 
(Norton, Megaw & Co., Ltd.), S. L. F. McLaugħlan, H. W. Sloper, W. J. 
Robson, A. H. Roberts, H. C. G. Pullen (Davidson, Pullen & Co.), J. P. 
Wileman, E. L. Harrison, and R. Whichello, all of Rio de Janeiro. There 
is to be a “ Foundation Fund.” the contributors to which are to be called 
“ Founders,” but the title of “ Founder carries no privileges. The first 
trustees of such fund are F. S. Pryor (manager of London & Brazilian Bank, 
Ltd., Rio de Janeiro), A. Weigall (manager, Rio de Janeiro Flour Mills and 
Granaries, Ltd., Rio de Janeiro), and A. Mackenzie (president, Brazilian 
Traction, Light & Power Co., Rio de Janeiro). Each of the following trades 
is to represented by at least one member on the Council, viz.: Coffee, 
shipping, banking, importing, exporting, textiles, coal and oil fuel, machinery, 
mining, insurance, engineering and railways. The Council may appoint su 
committees to represent the following sections, viz.: (1) Machinery, (2) banks 
and financial houses, (3) coal and oil fuel, (4) general exporters, (5) textiles, 
(6) engineering and contracting, (7) railways and tramways, (8) hardware 
and lumber, (9) insurance, (10) coffee exporters, (11) general importers, (12) 
refrigerating companies, (13) shipping, (14) mining. These may be added to. 
Registered office: 1, Henrietta Strect, Cavendish Square, W. 


James & Shakspeare,: Ltd. (147,797).—Private company. 
Registered June 22nd. Capital, £17,000 in £1 shares. To take over the busi- 
ness of metal brokers and merchants formerly carried on at 1, Metal Exchange 
Buildings, E.C., and elsewhere, as James & Shakspeare. Agreement with 
H. H. James and A. F. B. James. The subscribers (each with one share) 
are: R. H. H. James, 42, Pembroke Square, Kensington, W., gentleman; 
Mrs. E. H. Christian, 91, Barkston Gardens, Kensington. The first directors 
are: A. F. B. James, H. H. James, and R. H. H. James. The two first- 
named may retain office while holding 500 shares. Until otherwise resolved 
by the company, no person may be a director who is not a lineal descendant 
of the late K. H. James. Registered office: 1, Metal Exchange Buildings, E.C. 


. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


James Clay (Wellington), Ltd.—Equitable mortgage to 


secure all sums due or to become due to bankers charged on freehold heredita- 


ments and premises in Foundry Lane, Wellington, Salop. Holders: Barclay’s 


Bank, Ltd., Wellington. 


b 
Phonopore Construction Co., Ltd.—Particulars of £2,000 
debentures created May 15th, 1917, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the whole amount being now issued. 
Property charged: The company’s undertaking and property, present and 
future, including uncalled capital. No trustees. 


Hexham & District Electric Supply Co., Ltd.—Particulars 
of £5,000 debentures created November 6th, 1913, filed pursuant to Section 
93 (3) of the Companies (Consolidation) Act, 1908, the amount of the present 
issue being £4,300. Property charged: The company's undertaking and pro- 
‘perty, present and future, including uncalled capital. No trustees. 


Brilliant Arc Lamp & Engineering Co., Ltd.—Memoran- 
dum of satisfaction in full on May 12th, 1917, of charge dated December 7th, 
1916, securing all moneys due or to become due thereunder. 


Thermo Electric Ore Reduction Corporation, Ltd.—Parti- 
culars of £100,000 debentures created June 14th, 1917, filed pursuant to Sec- 
tion 93 (8) of the Companies (Consolidation) Act, 1908, the whole amount 
being now issued. Property charged: The company's undertaking and pro- 
perty, present and future, including uncalled capital. No trustees. 


` 


Enfield Electric Cable Manufacturing Co., Ltd.—Deben- 
ture dated June 8th, 1917, to secure £35,000 char on the company’s under- 
taking and property, present and future, including uncalled capital, with a 
specific charge on land at Brimsdown, Enfield, and the factory and other 
buildings thereon, &c. Holders: London County & Westminster Bank. 

A memorandum of satisfaction in full on ine 8th, 1917, of mortgage 
dated December 3lst, 1915, securing £10,000, to London County & Westminster 
Bank. l 


Faraday & Son, Ltd.—Particulars of £5,000 debentures 
created January 6th, 1917, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the whole amount being issued. Property 
charged: The company’s undertaking and property,’ present and future, 
including uncalled capital. No trustees. 


James Keith & Blackman Co., Ltd.—A memorandum of 
satisfaction in full on May 15th, 1917, of second debentures dated January 6th, 
1913, securing £550, has been filed. . : 


U.S. Light & Heat Corporation (1,583F).—Particulars 
filed June 20th, 1917. Registered in U.S.A. June 30th, 1915. Capital stock, 
7,000,000 dols. (3,000,000 dois. preferred and 4,000,000 dolis. common. stock). 
Principal office: City of Niagara Falls, U.S.A, British address: 17, Conduit 
Street, W. 1, where H. H. Powell is authorised to accept service. Directors: 
J. A. Smith, A. H. Ackermann, R. C. Caples, H. W. Farnum, E. H. Gold, 
E. K. Gordon, C. L. Lane, J. A. Roberts, B. J. O'Reilly, and G. C. Shephard, 


all of U.S.A. 
Bude Electric Supply Co., Ltd. ( 5,137).—Capital, 
Return dated April 28th, 1917. 10,000 shares taken 


£15,000 in £1 shares. 
up; £10,000 paid. Mortgages and charges: £2,500 mortgage debentures. 


Cable Accessories Co., Ltd. (93,345).—Capital, £50,000 
in 40,000 ord. and 10,000 pref. shares of £1 each. Return dated May 2s, 
1917. 31,999 ord. and 5,640 pref. shares taken up; £1 share called up 
on 31,678 ord. and 5,640 pref., and 15s. per share on 10,381 pref.; £32,008 15s. 
paid; £3,050 considered as paid. Mortgages and charges: Nil. A further 
3,177 ord. and 400 pref. were allotted, payable in cash on May Jlst. 


CITY NOTES. 


The annual meeting was held on Friday 
last at the Holborn Restaurant. Mr. Ewe 
GARCKE, who presided, said that the stupen- 
dous expenditure by the nation and the 
employment of so many hands, both male 
and female, in the production of munitions of war, combined 
with restricted railway facilities, had had the effect upon 
their receipts akin to that which would be produced by great 
trade prosperity. The value of the increased receipts must, 
however, be weighed against the increased expenses, and then 
it was seen that the balance of profits was not proportionate 
to the increased work done. The prosperity was abnormal in 
character, and was accompanied by neutralising conditions 
likewise abnormal. `- These adverse conditions were both 
numerous and multiform. Prices generally, with the remark- 
able exception of tramway fares, had more than doubled since 
the beginning of the war, and were still rising. Wages had 
gone up considerably. Taxation had increased; restrictions 
on all forms of enterprise other than war work were enforced 
by all sorts of regulations, by dearth of labour and executive 
staffs, by prohibition against investment of capital other than 
for national purposes, and by feeling of uncertainty in regard 
to the future. The conditions applied generally to the indus- 
tries in which they were engaged, viz., tramways, light rail- 
ways, omnibus services, electric light and power supply, manı- 
facture, and, he must not omit to say, finance, for they had 
in their group an investment company with investments of 
over £500,000. The figures he would give would not include 
the London group of companies, which stood: in a class by 
themselves. In-the tramway and light railway department 
receipts had increased by £90,000 and expenses by about 
£52,000. The higher expenses were mainly represented by 
Increased wages paid. In the omnibus department the re- 
ceipts showed an increase of £97,000, and the expenses an 
increase of about £91,000. This department was suffering 
very severely under war conditions. Their automobile depart- 


British Electric 
Traction 
Co., Ltd. 


ment, from which they expected gratifying auxiliary profits, 
was for the present to a large extent in a very disturbed state. 


and they feared that the profite for the current year would 
not come up to last year's figures. In the electricity supply 
department the receipts had increased by £88,000, and the 
costs of generation by about £77,000. They had nearly 
doubled the output of electricity for power purposes, chiefly 
supplying munition factories and other works engaged on 
Government orders. On the other hand, the sale of electricity 
for private lighting had fallen off. The cost of fuel had in- 
creased enormously, though differently according to the loca- 
tion of the power houses, and they had not been able, for 
various reasons, to obtain corresponding increases of price. 
In the manufacturing department, the Brush Co. had been 
fully occupied in making acroplanes, seaplanes, and other 
machines. The company had also established the superiority 
of the Ljungström turbine, and valuable orders were being 
received for this machine, which, however, could not be 
executed because of the necessary Government restriction: 
on the use of materials for other than war purposes. The 
Brush Co. was now making moderate profits: but it had not 
resumed the payment of dividends, because under present 
conditions it was deemed better to strengthen the finances. 
Lastly. with regard to their investment company; that com- 
pany had. not, of course; Increased its distribution of divi- 
dend, but it was satisfactorily holding its own in view of the 
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` heavy market depreciation of all securities. The aggregate 
increase of revenue in all departments of their public service 
undertakings had, therefore, been about £275,0U0, while the 
aggregate increase of the expenses was about £223,000. The 
aggregate receipts of their tramway, omnibus, and electricity 
supply undertakings for the past year had been £1,768,000, and 
the aggregate expenses had been £1,150,000. The aggregate 
surplus had been £618,000, compared with £566,000 in J¥15, 
or about £52,000 more than in 1915. On the whole, therefore,’ 
the associated companies had done better during the past 
year. They showed larger profits, though the increase was 
not commensurate with the larger volume of work they had 
done. Those larger profits had in most cases been added to 
reserves, partly because renewals and replacements had been 
postponed, and partly because of the uncertain outlook, and 
only in a few cases had the dividends been slightly increased. 
Putting it shortly, the majority of companies had strengthened 
their finances by not increasing their dividends. Those figures 
did not include the results of the London companies. Those 
were summarised in the dividend they received on their shares 
in the London and Suburban Co., and that dividend had re- 
mained at the same rate in 1916 as in 1915. The conditions 
due to the war had adversely and seriously affected the pros- 
perity of all the companies in which the London and Sub- 
urban Traction Co. was interested. 
considerably, and the higher expenses generally had more 
than swallowed up the increased receipts. The London. 
United Tramways Co., which was included in the group, had 
suffered most. The B.E.T. Co. had nothing to do with the 
promotion and management of the London United Tramways. 
The majority of the ordinary shares were held by the Under- 
ground Electric Railways Co. of London, and the Tramway 


Co. was brought into the combination formed by the London . 


and Suburban Co. in 1913 with a view to putting an end to the 
competition between the Metropolitan Tramways and the 
L.G.O. Co. The elimination of competition had not been 
carried out to the extent anticipated, but the chairman 
of the London and Suburban Co., at the general meeting last 
week, stated that discussions between that company and the 
Underground Co. were taking place with a view to the better 
co-ordination of traffic facilities in Greater London and in 
‘regard to other questions, and that there was hope that those 
negotiations would lead to better understandings and result 
in improved profits to the London and Suburban Co. The 
accounts of the B.E.T. Co. showed a net profit of £200,000, 
against £209,000 for the preceding year. In 1916 they added 
£20,000 to reserve. He explained last year that that repre- 
vented two years’ contributions; that they would not advise 


making any annual contribution fixed and unalterable for all | 


time, but that the circumstances of each year should be con- 
sidered. The contribution of £15,000 this year must not, 
therefore, be regarded as a descent to a lower level of 
prudence. As a matter of fact, the reserves were quite ample, 
having regard to the writing off that had taken place and to 
the substantial reserves made by the underlying companies. 
At the end of 1915 those companies, again excluding the Lon- 
don companies, had total reserves of £1,300,000, and during 


the past year they added £243,000, making a total reserve - 
of over 13 million, to which must be added the reserve and: 


the carry-forward of that company—a further half million. 
Ihe maximum fares which could be demanded on tramways 
x light railways were limited by the Acts and Orders, and 
‘ould not be increased without Parliamentary sanction. Those 
estrictions might have been reasonable in the latter part of 
he last century, when the powers were obtained; but in 
new of the changed conditions which now obtained, and 
uust- be looked for in the future, it was only equitable that 
he statutory restrictions should be reviewed by the Board of 
“rade or other Government Department, and steps had been 


aken by the Tramways and Light Railways Association to - 


aye this question considered by the authorities. The elec- 
rcal industry. was hoping that the Government would do 
omething to remove some of the disabilities which restricted 
he best development of the industry. If the matter was 
joked at from scientific and economic points of view, and 
ot merely politically, the importance to the nation of allow- 
ig the free development of the electrical industry must be 
~cognised. For 34 years he had made fruitless exertions to 
btaan elementary justice and a modicum of encouragement 
© an industry which was hourly proving its great value to 
e community. He had never abandoned hope of ultimate 
iccesg—a_ hope which recent events had further stimulated. 
he shaking up produced by three years of war had done 
ore than 30 years of peaceful agitation to secure recognition 
the view that the electrical industry deserved to be freed 
om the shackles which impeded its progress. In regard to 
e Labour situation, a reversion to the pre-war methods of 
strictive output was incompatible with the industrial condi- 
ons and needs of the community, which required that every 
ernber of the community should work harder, consume less, 
id save more. But the employers and the whole nation were 
edged to restore the Trade Union regulations after the war. 
1e representatives of Labour, however, recognised—as they 
| did—that this was impossible. There was, therefore, a 
ramon basis for the establishment of a new order of rela- 
ns between Capital and Labour, and it would tax to the 
most the highest statesmanship to find an equitable solution 

the difficulty. They could all assist in this effort by un- 


Wages had increased ` 


d 
l 


biassed discussion of the problems in a spirit of fairness which 
recognised on the one hand the just claims of labour for a 
better standard of living, and, on the other hand, the economic 
necessity of adequately rewarding those who saved a part of 
their income and did not spend all they received. There could 
be no doubt that if everyone did his best to increase the 
output and improve the quality of work, the result would be 
that all reasonable demands of labour could be satisfied with- 
out causing any diminution in the availability of capital. In 
regard to the metric system, in his view the inconvenience 
of making the change would be greatly outweighed by the 
advantages that would follow the adoption of the decimal 
systein. Among those advantages, not the least would be th 

improvement it would effect in our commercial relations with 
other nations. In this connection it was gratifying to learn 
that steps were being taken to increase the efficiency of the 
British Consular services abroad with a view to the represen- 
tatives of the Empire acting as antennæ to the nerve centres 
of the trade and commerce of the Empire. But probably the 
most far-reaching reforms they would see carried in the near 
future were due to the recognition.of the fact, even by con- 
firmed Free Traders, that after the war this‘country would 
not be able to rely mainly upon its financial strength and its 
shipping supremacy in the trade and commerce of the world, 
but that it must have a protected home market for its manu- 
factures as a base from which, in conjunction with its 
Colonies, it could keep a hold on international markets and, 
incidentally, help to raise a part of the huge revenue which 
would be required for interest and redemption of war in- 
debtedness. A continued policy of direct taxation to provide 
the major part of this revenue, as at present, would defeat its 
own object, for it would discourage the accumulation of 
capital, which was indispensable for new enterprise. From 
this point of view it was to be hoped that the Excess Profits 
Tax would be withdrawn at the earliest possible date, for the 
excessiveness applied now to the tax rather than to the profits, 
and would deter enterprise and, therefore, check capital crea- 
tion. The excessive taxation of profits would after the war, 


he feared, find expression in unemployment. That brought 


him to the last point he wished to mention, and that was the ” 


Importance of organising their industrial system so that manu- 
facturers and others could obtain for the initiation of enter- 
prises the :use of capital not only by meana of temporary 
banking facilities or public issues, but by concentrated and 
reasoned capitalistic support. The wonderful cheque system 
which had been developed by our big banking institutions 

ith admira- 


~ had created a credit structure which had met with 


tion throughout the world. But the manufacturer, contractor, 
and, still more, the inventor, needed more than a few months’ 
credit on immediately realisable security, for it was not 
always practicable or desirable to make permanent increases 
of capital in the form of debentures or shares. Public issues 
of industrial capital. were periodic, and even epidemic, in 
occurrence, and capricious in reception. They depended very 
often upon public fancy, and not on intrinsic merits, condi- 
tions which were largely responsible for over-capitalisation 
and for the promotion of undesirable companies. The forma- 
tion of the British Trade Corporation, the suggested co-opera- 
tion between the large trust companies, the activities of he 
recently-formed Federation of British Industries, were indica- 
tions that wider views and better methods would ‘assert. them- 
selves for the solution of these industrial problems. As re- 
garded the prospects of their companies in the immediate 
future, all he could say was that anyone in the midst of pre- 
: sent complex situations, and impressed with the uncertainty 
ot A would be unwise to indulge in prophecy of a definite 
ind. 
Mr. C. G. TEGETMEIER seconded the motion, which, after 
a short discussion, was unanimously adopted. 


The report for 1916 states that the busi- 


Marconi ness contmues to show substantial expan- 
International sion. Gross revenue, £270,181—an in- 
Marine crease of £61,282, derived almost entirely 
Communication from the subsidies from additional con- 
Co., Ltd. tracts. Restrictions in respect of private 
messages have continued. Net profit, 

£96,748, after deducting £31,790 for depreciation and deben- 


ture’ interest; this compares with £63,630 for 1915. Amount 
standing at profit and loss account £123,744, including £26,996 
brought forward. Losses sustained through attacks upon 
mercantile fleet have been debited to profit and loss.: Total 
number of public telegraph stations owned and worked-by the 
company on the high seas increased from 1,008 to 1,472. The 
organisation of the company and its associations, with a total 
of 3,000 mercantile vessels fitted with Marconi telegraph sta- 
tions, has continued to render inestimable service. A final 
dividend of 10 per cent. is recommended, making’ 15 per 
cent. for the year. There is appended to the report a list 
of the company’s sea-going telegraph staff who have given 
their lives in the national cause. The Amalgamated Wireless 
(Australasia), Ltd., has paid 5 per cent. The offer to share- 
holders last November of the remainder of the authorised 
capital at a premium of 15s. per share was largely over- 
subscribed. The capital was required in consequence of capital 
expenditure upon providing installations for the increased 
number of ship stations. Since the end of the financial year 
the business has increased even more rapidly. Orders in hand 
are so large that additional capital is essential. An extra- 
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ordinary general meeting is therefore convened for increasing > 


the tapital to’ £600,000, part of which increase will be issued 
as soon as possible. 
: ‘ Sim F. A. Swerrenyim presided at the 
annual meeting on June Ith. He said 
that the trafe receipts were better by 
£1,592. The sales of energy were £13,530, 
a decrease of £259, due not to decreased 
demand, but to the automatic reduction of prices, as the 
supply increased, under the renewed contract with the muni- 
cipality. The demand was still increasing, but they did not 
think that- in the next accounts they would show a smaller 
amount fora larger supply, but the Municipality was treating 
them with less than justice in holding them to a scale of 
rates fixed without regard to war prices. The cost of power 
had advanced from £12,300 to £17,000; of the difference, 
£4,700, fuel represented £3,400. For the period 1912-1915 
the average cost of coal in Singapore was $9.93; in February 
this vear it was $22.70, and they were not sure that top prices 
had been reached. Having regard to these figures, the action 
of the Municipality was the more incomprehensible, especially 
as the Municipality had advanced the rates for gas, of which 
it was the supplier. In many cases supphes of materials were 
eosting twice pre-war figures. They had a very large deferred 
eotamitment in the track renewal which had to be faced. 
They desired to distribute profits when available, and intended 
shortly to declare an interim dividend of 5 per cent., which 
would reduce the carry-forward to £2.946. Mr. J. H. Garrett 
had’ resigned: his position as general manager after 11 years. 
His chief assistant, Mr. H. O. Wightwick, would succeed 
bhim. -> aa 


l enpr 
Electric Tram: 
ways, Ltd. 


4 For J916 the net profit, after providing 


for debenture interest, &e., was £46,807, 
plus £4,560 brought forward. After pay- 


- Aluminium + 

_ Corpa., Ltd. 
ceo et o mg the 7 percent. preference dividend, 
£15,678, in December last, the balance is £35,779, the appro- 
priation of which will be subject to the liability for war’ taxa- 
tion under the Finance and Munitions Acts. The distribution 
on the preference shares last Christmas was made in view 
of- the trading results then ascertained, but as it has been 
impossible to ascertain, in time for the annual meeting, the 
amount payable as war taxation, a further dividend cannot 
be recommended, and the above balance ts to be carried for- 
ward. Depreciation upon buildings, plant and machinery will 
be considered when the war taxation question is settled. Fur- 
ther. important necessary constructive works, Including a 
bridge over the Conway River, have been proceeded with, and 
the main line of the L. & N.-W. Riv. has been connected to 
the works by a siding. The Cowlyd Water Board's Bill has 
been passed through Parliament, and the necessary prelimi- 
nary work for the erection of the dain across the Cowlyd 
Valley is well in. hand. Annual meeting: June 27th. 


Erench - The Société Electro-Metallurgique Fran- 


| çaise reports net profits amounting to 
Ca £23,000 for 1916, as compared with 
P * £252,090 in the previous year. A dividend 


at the rate of £4 16s. per share has been declared, this com- 
paring with ‘£3 in 1915. 

The Société des Cables Electriques (système Berthoud, Borel 
el Cie.) reports net profits amounting to £18,200) in 1916, as 
compared with £7,800 in the previous 12 months. The direc- 
ters recommend a dividend of £1 12s. per share. 

|. The, Société d’Blectro-Chimie de Bozel, after apportioning 
£37,000 to extraordinary depreciation in 1916, reports net 
profits of £43,000, as against £33,000 in the preceding year. 
Tt is intended to pay a dividend of 16s. per share, as com- 
pared with 14s, 5d. in 1915. 

The Société Electro-Metallurgique (Procédé Paul Girod) 
announces that the net profits earned in 1916" will allow of 
the distribution of £2 per share. A proposal for the amalga- 
mation of the two Girod companies will be submitted at a 


forthcoming meeting. 


The. Société Electro-Chimique du Giffre reports that “the 
manufactures at the works at Giffre, particularly the iron 
allovs, were in active demand in 1916. The net profits 
realised amounted to £27,000, as compared with £23,000 in 
1915,:and a dividend of £2 8s. per share has been declared. 

The report of the Chemin de Fer Electrique Souterrain 
Nord-Sud de Paris states that 1916 was characterised by the 
opening to traffic of the extension of the principal line be- 
tween the Place Jules-Joffrin and the Porte de la Chapelle, 
so that the length of line worked increased from 8.76 miles 
to 9.92 miles. Including various receipts, the total income 


amounted to £484,000, as compared with £383,000 in the pre-. 


vious year. Such an augmentation in normal times would 
have been an indication of great’ prosperity, but owing to 
the coal crisis and the dearness of other raw materials, the 
working expenses advanced to such a large extent as to 
almost entirely absorb the growth in the receipts, and the 
ratio of expenses to receipts rose from 48.98 per cent. in 1915 


, to 56.79 per cent.: last year.’ Notwithstanding this, the pay- 


ments inade to the City of Paris under the contract increased 
by: £4,700 to £34,600. The directors had applied for a revi- 
sion of ‘the terms of ‘the concession, but no definite decision 
had: yet en renched. The accounts closed with a credit 
halance of £28,000, as against £15,000 in 1915, and the former 
has been transferred to the provisional account, which now 
amounts to £97,000. . | 


, dividend is at the rate of 5} per cemt., as in the preceti:4 


The Compagnie Française pour UE gploitation des Procidis 
Thomson-Houston reports gross profits of £422,000 for 1916, 
or £121,000 in excess of the preceding year, and net protit. 
of £272,000, or £80,000 more than in 1915. A dividend at the 
rate of 7 per cent. has been declared, being equal to the rate. 
paid in the years immediately previous to the war, on the 
ordinary share capital of £2,400,000. The directors report 
that since 1909 the sum of £360,000 har been expended on 
extensions of the old, and the erection of new, works. Dur- 
ing 1916 the company participated in certain financial opera- 
tions under the auspices of the Governinent for the purpose 
of opening large long-term credits in the United States and 
Switzerland. In addition, the company concluded on it: 
own individual account a similar arrangement with the 
parent company in the United States—the General Electric 
Co. It was thus possible to avoid in part the financial burden 
which would have arisen for the company and the mony 
market in the settlement of purchases of raw and other 
materials in the United States. This was an important ser 
vice for which the company was indebted to its American 
fniends—a fresh reason for the gratitude which the director- 
expressed a vear‘ago. The terms of the agreement concludes 
with them 25 years ago had been applied not only with 
strict loyalty, but also with the most perfect spint of liberal- 
itv, co-operation, and friendship. After dealing in detail im 
the customary manner with the course followed by each of 
the company's departments in the past year, the report men 
tions that the company has given its adhesion: to the interet 
ing organisation established by the Union Nationale Inter. 
syndicate des Marques Collectives, and has adopted for all the 
company’s manufactures the general mark of ULN.LS.. whic: 
the public must learn to know and ask for on all the pro 
ducts purchased, because it is a guarantee of the exci: 
sively French origin of the manufactures. The report pr- 
ceeds to refer to the undertakings and installations entrust 
to the works, and states that among the principal orden 
received were those for an alternator of 8,000 Kw. for th 
Ventavon Works, a turbo-alternator of 10,000 Kw. for Baku. 
and four transformers of 3,200 Kw. each, whilst the order f+: 
the Southern Railway Co. has been re-arranged, and no! 
comprises the supply of seven alternators of 4,375 KW. each. 
and transformers for 120,000 volts, together with two sts « 
generators and exciters and = switchboards. Particulars ar 
also given of the many undertakings In which the comp 
holds a financial interest, and the report concludes by stati. 
that the company is making preparations for the futur 
commercial struggle, which will be longer than the preset 
war, and not less implacable. ? 


The Land und Scekabel Werke AG, 63 


a ee 


Electron: Cologne, records net profits of 237,00) i 
Companies. 1016, as compared with £35,000 in the 


, previous year. A divydend of 12 per cent 
ìs recommended, as against 11 per cent. in the precedi- 
year. | | 
The Welter Elektrizitate und Hebeseug Werke A.G. © 
Cologne-Zollstock, reports a considerably greater turnover !t 
1916, and net profits of £3,360, as compared with £3.30 i 
1915. It is intended to pay 6 per cent., as against 5 per cet 
in 1915. 

The net profits of the Elektrizitats Gesellschaft-vorm. |i 
Lahmeyer €& Co., of Frankfort-on-Main, are reported © 
amount to £130,000, as contrasted with £108,000 in 195. [Uf 
is proposed to pay a dividend of 8 per cent., as against 7 pi 
cent. In the preceding year. l 

The Treuhand Bank fur die Klektrische Industrie A.G.. 
Berlin, records receipts of £43,000 from investments in E!E 
as compared with £4,300 in the previous 12 months. Inct- 
ing the balance forward, the net profits are £40,000, f 
apajnst £1,900 in 1915. It is intended to pay 4 per cent oi§ 
the paid-up capital of £500,000, this contrasting with no ¢-f 
tribution in the preceding year. ! 

The Electro Treuhand A.G., of Hamburg, which is one 
the electrical hanks,- received £41,250 as dividend on i 
Hamburg Elevated Railway shares in 1916, and £17,500) fri 
interest, being approximately the same as in the prev 
year. -After meeting interest on loans, the accounts ind? 
net profits of £31,900, as against £29,000 in 1915, and a 


year. 

The directors of the Julius Pintsch A.G., of Berlin, 1er $ 
a decrease in the manufacturing profits from £550,000 in!’ 
to £494,000 last year, the diminution being attributed to ™ 
growth in working expenses. As the Russian subsidiary } i 
been compulsorily liquidated, the company’s foreign inter 
had been fully written off, the sum of £152,000 bag 
been devoted to this purpose in 1915. As no similar de 
ciation had to be made in 1916, the net profits were £0." 
as against £73,000 in 1915, and the dividend. also rises 1 
8 in 1915 to 10 per cent. last yéar. 

The report of Gebruder Korting A.G., of Linden, W 
company is associated with the A.E.G., stater that wa! 
quirements were considerable, and the turnover both m t 
many and Austria-Hungary largely increased. As any ` 
information concerning the company's subsidiaries in er’ 
countries is still ‘lacking, these have been left out of © 
sideration in the preparation of the balance sheet. | 
amount, .set_ aside for (depreciation is £75,000, as ag” 
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£64,000 i in 1915, leaving net profits of £113,000 and £112,000 
in the two years respectively. The dividend is 10 per cent., 
as in 1915, on share capital of £950,000, whereas no distribu- 
tion was made in 1914. 

The accounts of the Felten und Guileaume Carlswerk A.G., 
of Frankfort-on-Main, after allocating £156,000 to daprecia- 
tion in 1916, as compared with £149,000 in the preceding year, 
how net profits of £415,000, as against £353,000. The direc- 
tors recommend a dividend of 12 per cent., as contrasted with 
1] per cent. in 1915. The annual report merely states that it 
was possible for the company to increase the capacity of the 
works and obtain favourable results, and that the augmenta- 
tion in the ordinary share capital from £2,750,000 to £3, ‘WU, 000, 
which was decided upon in 1915, had been carried out in the 
meantimé. 

The Accumulatoren Fabrik A.G., of Berlin and Hagen, re- 
ports a not inconsiderable increase in the turnover in 1916, 
and states that the company’s jnterests in the Societa Italiana 
Accumulatori Elettrici, of Milan, were disposed of shortly 
before Italy entered the war. No reliable information was 
available concerning the other undertakings in enemy coun- 
tries, but the cautious valuation of these concerns excluded 
any risk of loss. The accounts exhibit gross profits of 
£233,000, as against £176,000 in 1915, and net profits of 
£193,000 and £138,000 in the two years respectivelv. It is 
proposed to pay a dividend of 25 per cent. on the ordinary 
this comparing with 20 per cent. 
in 1915, 18 per cent. in 1914, and 20 per cent. in 1913. 

The directors of Hartmann é Brauna A.G., of Frankfort-on- 
Main, report better results for 1916, notwithstanding the dith- 
culties in obtaining .raw materials and the increase in wages. 
As gross profits, the accounts show the sum of £142,000, as 
compared with £127,000 in 1915, and net profits of £49, 000, 
as against £38,000 on ordinary share capital of £85,000. The 
dividend is at the rate of 14 per cent., and compares with 12 
per cent. in 1915, 8 per cent. in 1914, and 10 per cent. in 
1913. It has been decided to increase the capital by £20,000 
by the issue of 400 new shares, most of which are offered to 
present proprietors, with a bonus from the net prolite, which 
raises the dividend for 1916 to 34 per cent. 

The Deutsch-Ueberseetsche Elektrizitats . Gesellschaft, of 
Berlin, whose business is located principally at Buenos Aires 
and other cities in South America, states that a moderate in- 
crease in the receipts of all the undertakings took place in 
1916, as compared -with the preceding year. On the other 
hand, the effects of the war on the working expenses were 
felt to a substantially greater extent, particularly in regard 
to the constantly rising prices for fuel and other materials, 
and, in Buenos Aires alone it was estimated that the extra 
expenditure for fuel amounted to £50,000 last year, of which 
only a portion could be recovered through higher prices for 
energy. The gross profits amount to £1,173,000, as against 
£1,520,000 in 1915, and £206,000 has been. placed to deprecia- 
tion account, as contrasted with £371 ,000 in the previous year. 
Out of the net profits of £539,000, as compared with £734,000 
in 1915, the directors propose @ dividend of 7 per cent. on the 
ordinary share capital of £6,000,000, this contrasting with 10 
per cent. in the preceding year. 

The Gesellschaft fur Elektrische Unternehmungen, of Ber- 
lin, states that the continuation of the war again reacted un- 
favourably upon the undertaking. On the one-hand, the 
inland tramways to some extent yielded better results owing 
to the lack of other means of transport and the reduced mile- 


age run, while, on the other, the electricity works and over- | 


land stations greatly suffered from the introduction of summer 
time, the earlier closing of shops, and the decrease. in the 
consumption for tramway purposes and the restrictions in 
public lighting, together with the considerable advance in 
working expenses. An increase in the charges for energy was 
not made in general. The receipts from dividends and inter- 


est, which declined by £90,000 in 1915, increased by £11,000. 


in "1916, but the profits realised on the sale of investments 
receded ‘by £10,000. The net profits are returned at £185,000, 
as compared with £216,000 in 1915, and the dividend on the 
ordinary share capital of £3,000,000 is 5 per cent., as con- 
a with 6 per cent. in 1915 and 1914, and 10 per cent. in 

German-Netherlands Telegraph Co.—The directors of the 
Deutsch-Niederlandische Telegraphen Gesellschaft A.G., of 
Cologne, state that, in so far as they are informed, no change 
took place in the conditions of the company’s stations in the 
Far Eastin 1916, and nothing was known as to the condition 
of the station at Yap. It was also impossible to form an 
opinion as to how far the station at Shanghai had been 
affected through the rupture of`China’s diplomatic relations 
with Germany. The cable from Yap to Shanghai had been 
interrupted since July, J916. The other cables were in good 
eon dition, according to the results of tests made to January, 
14316. Concerning the German South Sea Wireless Telegraph 
Co.. the report states that the latter had not published 
accounts for 1915- 16, so that the former received no dividend 
on its investment of £32,100. The total receipts of the Ger- 
znan Netherlands Co. are reported to have amounted to 
£96.00, as compared with £100,000 in 1915, and the net 
profits are £25,000, as against £41,000 in the two years res- 
pectively. It is proposed to pay a dividend of 6 per cent. on 
the_ ordinary share capital of Zo O00, being the same rate 
as in the previous year. 
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The report of the directors of the Deutech-Atlantische Tele- 
Heaphen Gesellschaft, of Cologne, states that it cannot yet 
be seen when the company will be able to repair the severed 
cables and resume working. After the entrance of Portugal 
into the war, the Portuguese Government placed under super- 
vision the property of the company at Horta, including the 
station equipment, the land cables, and the officials’ houses. 
On the other hand, no change had taken place at the Vigo 
(Spain) station. The North German Sea Cable Works, in 
which the company is interested, paid a dividend of 4 per 
cent. for 1916, but the proceeds would only be brought into 
the latter’s accounts for 1917. The accounts show a loss of 
£24,000 for 1916, as compared with a loss of £26,000 in the 
previous year; but by drawing £75,000 from the’ special 
reserve fund, as against £100,000 in 1915, there remains ayail- 
able a balance of £50,000, as contrasted with £72,000 in’ the 
preceding year. This will permit of the distribution of 4 pe 
cent. on the ordinary share capital of £1,200,000, and con 
pares with 6 per cent. in 1 1915, 64 per cent.. in 1914, and 74 
per cent. in 1913. s, 


¢ 


Southern Brazil Electric Co., Ltd.—Mr. H. E. Toortat, 
presiding at the annual meeting on June 21st, expressed’ ad- 
Miration at the action of Brazil in breaking off. relations with 
Germany. German interests in the Republic were active and 
powerful, and before the war the Germans were fast acquir- 
ing in some parts of the country a preponderating share of 
various branches of foreign trade. After referring to the fair 
increases Which had taken place in the various branches of 
the company’s services, and to the prosperity of the State 
of Sao Paulo, the speaker mentioned the marked rise in the 
value of the milrets (132d. now), an appreciation of 14 per 
cent. since the accounts were closed last December. ` He hesi- 
tated to express any opinion as to thé course it. was likely to 
follow in the near future, but should the improvement be 
maintained, it would, of course, favourably affect the retulns 
for_the current year. ; 


fp imeeriat Tramways Co., Ltd.—The available batarice Tor 
16 18 £23,040. After paying the debenture interest: and 
preference divided, 2 per cent., less tax, is payable .on.-the 
ordinary shares, leaving £124 to carry forward, The. Middles- 
brough, Stockton and Thornby electric tramways showed 
£70,223 gross receipts, an increase of £3,694. The. passengers 
carried increased bv £51,275. Net profit £14,229, as against 
£15,432 for 1915. Both the tramway and motor-’bus services 
had to be further curtailed, owing to the demands on ‘the 
staff for military service and to the restriction of petrol sup- 
plies, but the facilities for munition workers had. been fully 
maintained. The Imperial Co. holds 135,000 preference and 
£118, ie ordinary shares in the London & Suburban Traction 
Co., ltd., which bas paid the full dividend on the prefer- 
ence, but none on the ordinary for- the year. 


Victoria Falls & Transvaal Power Co., Ltd.—The direc- 
tors have declared the following dividends :—Preference 
shares, final dividend of 4 per cent., less income-tax, making 
10 per cent. for the year 1916. Preference shares, a dividend 
at the rate of 6 per cent. per annum, less income-tax, in 
respect of the six months to June 30th. Ordinary shares, a 
dividend of 5 per çent., less income-tax, for the, year 1916. 


‘Globe Telegraph &. Trust Co., Ltd.—Final dividends of 
3s. per share, less income-tax, on the preference shares, 8s. 
per share, free of income-tax, on the ordinary shares, making, 
with previous distributions, 6 per cent. for the year, less tax, 
on the, preference shares and 7 per cent., free of tax, on the 
ordinaty shares. Net revenue after deducting expenses, 
£226,623, plus £36,849 brought forward. | 


Cape Asbestos Co., Ltd. —During 1916 the nor 
showed expansion, but the costs of labour, materials, and 
freight increased seriously. After putting £5,000 to reserve 
and providing for excess profits, 24 per cent. is to be paid on 
the ordinary, free of income-tax, and an equivalent, amount 
on the’ preference shares, and-£5,748 is to be carried forward/ 


United Electric Tramways of Monte’ ‘Video, ‘Etd.—After 
paying the preference dividend, £15,000 is put to renewals 
and. contingencies, £3,921 to debenture stock redemption, 
£2,500 to share capital redemption, and’ £12 Bit 18 to be car- 
ried forward. 


National. Electric Supply Čo., Ltd ean dividend, 5 
per cent. per annum, less tax, on the Seay) shares for, the 
past half-year.. Desens 


0.-C. Hawkes, Ltd taterim: dividend; 6 per cent. per 
annum, less tax, for the half-year, on the ordinary shares. 


Eastern Extension, Åc, Telegraph Co. 3 Ltd, — Interim 
dividend for the quarter to Mie 3lst of 8s. per ae free 
of tax 


Eastern Telegraph Co. an “ita. —First dinat interim 
dividend of l} per cent. on the. ordiedry stock, free of income- 
tax. 


_ Edgar Allen & Co., Ltd.—Dividend, 10 per cent. toe the 
year and a bonus of Is. 6d/per share, pelos 174 per cent. 
£25,000 has been placed):to reserve i G oe 
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Arbroath Electric Light & Power Co., Ltd.—Mr. S.” 
Renny, presiding at the annual meeting, said that they were 
putting to reserve and renewals £1,000, and paying a dividend 
of 4 per eent., less income-tax, on the ordinary shares. Steady 
and satisfactory progress was being made. But for the war 
they might have paid a record dividend. The entire with- 
drawal of street lighting meant a considerable loss. 


, Ruston Proctor & Co., Ltd.—Dividend on the ordinary 
shares, 8 per cent. for the year, and a bonus of 2 per cent., 
rie Sauls to income-tax. To reserve, £45,000; forward, 


J. G. White & Co., Ltd.—Net profit, £18,739—a slight 
improvement. £34,940 brought forward. Dividend, 6 per 
cent. per annum on ordinary shares, less income-tax. For- 
ward, £41,679. 


J. Stone & Co., Ltd.—Dividend, 10 per cent. per annum, 
and a bonus of 6 per cent. £100,000 to reserve, and £142,968 
forward. The large allocation to reserve is in view of further 
riverside extensions. 


Montreal Light, Heat & Power Co.—Dividend, 2 per 
cent. for the quarter to July 3lst. 


Le 


STOCKS AND SHARES. 


TUESDAY EVENING. 


THE partial lull which has taken place on the Western front 
finds full reflection in Stock Exchange markets in this coun- 
try. Some of the provincial centres are busy; but so far as 
London is concerned, investment orders once more show a 
dwindling tendency. Prices, nevertheless, are well main- 
tained; and some of the recent reports in the industrial map 
ket arè sufficiently good to have caused big rises in the pricgs 
of the shares affected. 

Railway stocks are better, too, more particularly those of 
the companies going North. The reasons for the better tone 
are the advent of the half-yearly dividends and the official 
statement that there is no foundation for the rumour that 
railway fares are to be increased. The report as to restrict- 
ing the mileage of each traveller has been traversed; but if 
it should ‘turn out ultimately to be true, the benefit will 
surely be felé by tube railways and those working within a 
narrow radius from the Metropolis and other cities. At the 
moment, steam stocks are good at the expense of the Under- 
grounds: Incomes fell a point to 83, and Metropolitans are 
2 lower. . 

Electric lighting shares are practically unchanged, making 
the second week in succession when there have been no 

alterations to record in quotations. The market is watching 
with keen interest the scheme for the division of the whole 
country into definite areas for the production of electricity. 
The Secretary to the Board of Trade has announced that no 
report has yet been prepared by the Departmental Committee 
on Electricity; and he pointed out that the Hon. Member 
for Forfarshire is serving on the Committee. County of Lon- 


don preference were last marked at 94, and City ordinary at . 


12. Westminsters changed hands at the end of‘last week at 
5 13/16, and business was done the other day in Newcastle- 
on-Tyne ordinary shares up to £1. . 

Victoria Falls and Power shares of both classes enjoyed 
another spurt upon the declaration of a dividend of 6 per 
cent. upon the ordinary shares. This is the maximum divi- 
dend which the optimists had expected some months ago, 
but just lately their hopefulness had been tempered by the 
fear lest the excess profits duty might be found to render the 
payment of the dividend impracticable at the present time, 
so that tHe directors’ announcement came by way of a plea- 
sant fulfilment of the previous hopes. 

The price of the ordinary shares has risen to 16s. 3d., and 
the preference took a jump of 1s. 6d. to 24s., while the 54 per 
cent. second debentures strengthened to 106. The result is 
certainly good, but it must be remembered that this is the 
first dividend which the company has ever paid on its ordi- 
nary shares, and that some years ago the preference dividend 
fell into default, all arrears, of course, having been cleared off 
by now. The preference were quoted at 13s. 9d. on the out- 
break of war, and the second debentures were then 83—some 
23 points lower than they stand at to-day. 

Mexican en & Power first bonds are 2 better at 393; but 
rumour has flown for higher game this week than Mexico, 
and not much has been heard of the supposed happenings in 
the latter country. Mexico Tramway bonds are steady, but 
British Columbia Railways have given way again, falls of 5 
Points apiece taking place in the preferred and in the de- 

rred stocks. The Argentine group is a little better, the 


change more marked in sentiment than in business; and 
Brazilian Tractions, at 48, have so far failed to participate in 


the mildly buoyant tone which characterises other securities 


connected with the Republic, this improvement being based 
on the rise in the Rio exchange. 

General Electric ordinary shares at 15} are 10s. up. British 
Aluminium rose to 27s. 9d., Callenders preference to 43. Other 
manufacturing shares are very firm. 

In addition to the strength of the manufacturing shares, 
the cable market is also good, the outstanding feature being 
the improvement in West India and Panama shares, these 
having risen 5s. to 28s. 9d. upon. very persistent buying. The 
Eastern companies are declaring their usual quarterly divi- 
dends, and the Globe Telegraph & Trust Co. has issued an 
excellent annual report. Anglo-American Telegraph deferred 
is ł higher at 323. Oriental Telephones rose 3/16 to 2 9/16, 
and Cuba Submarines at 84 are a fraction better. Marconis 
have rather eased off, though attention is being directed to 
the shares of the Marconi Marine undertaking, the price of 
which has risen to 2 5/16 upon the annual statement just 
issued by the company. 

The rubber market is weak and flabby, prices in all depart- 
ments having given way on a drop in the quotation of the 
raw material to 2s. 44d. per lb., with the possibility that it 
may have to go lower still. Various theories are advanced to 
account for the fall, but the root reason resides in the posi- 
tion created by the entry of America into the war on the 
side of the Allies. This has enabled the removal of restric- 
tions upon the United States importing rubber direct from 
the Middle East, and the consequence is that there are large 
stocks of the product left in London, while the chief buyer 
is finding her market on the spot. 


SHARE LIST OF ELECTRICAL COMPANTES, 


Pri 
June 26, Rise 


—— or fall Yield 
1918. 1916, 1919, this week, pc 
Brompton Ordina ee oe 10 9 63 = l 46 18 6 
Charing Cross H .. 6 6 — 7 210 
do. do. do, 4 Pref. 4 44 = 618 8 
Chelsea oe > ee eo 4 8 "e : 8 4 4 
do. do. 6percent. Pref. 6 6 10 _ 600 
County of London ee 9 3 108 — 611 9 
do. 6 per cent. Pref. 6 6 0 — 600 
Kensington Ordinary .. - 7 10 5 — 61l 7 
London Electrico ee ae ee 8 8 i m Ni 
do. do. 6 percent. Pref. 6 4 _ 6 6 8 
Metropo oe oe ee 8 8 —_ 6 0 0 
do. percent. Pref. 4) 43 _ 3740 
Bt. James’ and ii 8 8 =- 681 
South London ee ee ee 6 6 =R 3 § 6 
South Metropolitan Pref. .. % 7 34- ~ RI 4 
Westminster Ordinary ee ee ? q 63 = 6 1 9 
TRLEGRAPES AND TELEPHONES, 
lo-Am, Tel, Pref, ee oe 6 6 98 ere 6 | 0 
an do. Def. oe -- 88 13 392 +3 616 4 
Chile Telephone .. .. « 8 8 7 6l 4 
Cuba Bub. Ord. ee ee ee 8 5 +10/- 6 11 8 
Eastern Extension ee ee 8 ‘ 8 % 16 6 
Eastern Tel. Ord. oe .. 8 8 +3 SH? 
Globe Tel. and T, Ord. ee ee ? 7 — % 9 10 
do. r] ee 6 6 1 T: 6 17 1 
Great Northern Tel, .. .. B 2 ' — è 6 30 
Indo-European ee ee ee 18 18 61 —. 6 q 6 
Marconi oe ee eo ee 10 10 sł —— 8 1 6 
New York Tel. 43 oo ee 4 4. 99 —" 41 0 
Oriental Telephone Ord. « 10 10 + + 818 è 
United R. Plate Tel. .. os 8 8 — *§ 18 6 
West India and Pan. .. .. 6d. 64 1 +2 1 149 
Western Telegraph oe “ 8 8 id — $14 6 
Homs Ralts, 
Central London, Ord. Assented 4 4 = 6 8 0 
tan oe ee e 1 l s 23 — 8 4 8 0 
Counties’ Mh Yh 
Unde an ectric : 
0. do. “A” .. Nil Nil 6/9 — Ni 
do, Go, Inoome 6 6 88 — 1 *6 0 6 
onzren Taaws, 
Dividend 
PAA 
å ac 1916, r Eta 
Adelaide i cent. Pref, æ 
o Ave. Tan t Pref, sf ) — . 9L 4 
do. and Pref. ee -> ’ —_ — 
do. 6 Deb. ee 6 6 —_ 3 18 5 
Brasil Tractions ee ee ee 4 4 48 = m 
Bombay Electric Pref. .. œ. 6 6 10 ~ 600 
British Columbia Elec. Rly. Pfce, 5 6 = 8 18 19 
do. do. Preferred Nil Nil —§ NO 
do. do. Deferred Nil Nil —§ Rü 
Mexico Trams 5 per cent. Bonds Nil — No 
do.. per cent. Bonds Nil Nil 80 -_ Ni 
Mexican Light Common we Nil Ni 1 — na 
do. Pref. se. ee Na Nil =æ NO 
Manvuryacrunine OomPanines, 
British Aluminium ee q 10 27 +6å. 7 210 
British Insulated Ord. .. oa nt 20 ~ 716 0 
British Westinghouse Pref, .. % — 6 6 4 
Callenders.. ce . 20 %9 1 — 411 0 
do. 6 Pref, ‘ s 6 6 4 + } 517 8 
Caatner-Keliner ee e ee 29 22 — 6 10 2 
Edison Swan, £8 paid .. c. ~= = 16 ae Ni 
do. do. fullypaid .. — = 1 =- Nil 
do. do. 4 percent. Deb, 4 4 — 513 0 
Electrico Construction .. se % 7% = 800 
Gen. Bleo. Pref, ee e ee 10 ` —_ 6 0 6 
do, Ord... «0 oe D 1 is +3 . 4 : 
do. Pref, .. oe és ú ek — 6 12 6 
i ee eo ee 10 19 123 ~~ 8 i f 
Oon .. ee oe D8 Eh -_ 6 8 3 
+ Dividends paid.tree of income-taz. 
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opposite direction. An ordinary induction regulator capable 
, of giving all the desired regulation for the motors of a 
locomotive is, as a rule, unduly large and heavy, and a plan 
that has been adopted by several manufacturers is to use 
these regulators in conjanction with a few transformer 
tappings connected in turn to the regulator by means of 
contactors. ~ i - 
Let it be assumed that one end of the secondary of a 
transformer is connected to one terminal of a locomotive 
motor, and that an induction regulator with its movable 
element in the position that gives the maximum negative 
boost is connected in series with the first tapping on the 
transformer that gives the lowest pressure ; then, if the 
other terminal of the regulator be connected to the other 
terminal of the motor, the pressure across the motor will 
obviously be that across the first two tappings of the trans- 
former, minus tħe opposing pressure of the induction 
regulator. But on adjusting the regulator so as to make it 
develop no pressure, the difference of potential across the 
motor will rise to that between the first two transformer 
tappings, whilst when the movable part of the induction 
regulator is made to take up the position that gives the 
maximum positive boost, the pressure across the motor will 
be that due to the first two transformer tappings plus that 
across the induction regulator.. When this pressure has 
been reached, the tapping to which the induction regulator 
is joined is disconnected by means of a contactor, whilst at 


THE CONTROL OF ALTERNATING-CURRENT 
LOCOMOTIVES. 


THOUGH single-phase locomotives are not at present running 
in this country, a good many are at work elsewhere, 
especially on the Continent of Europe, where, prior to the 
war, the alternating-current system was making rapid 
headway. One advantage of this system, as all electrical 
engineers know, is that the pressure at the terminals of the 
motors can be regulated without resistances, for, any voltage 
within the range of that across the secondary windings of 
the transformers can be obtained by providing the trans- 
formers with tappings. In many instances these tappings 
are brought into use by means of contactors similar to those 
which govern the voltage across the motors on continuous- 
current locomotives and motor coaches, but on some alter- 
nating-current engines this plan has been abandoned. The 
latest locomotives that have been set to work on the 
Lotechberg Railway, for instance, are not controlled in this 
' way. On these engines, as readers of the ELECTRICAL 
REVIEW may remember, there are two transformers, and on 
the top of each is fitted a controller of the drum type, which 
brings different tappings into service, and the drums are 
actuated by electric motors in such a way that they can turn 
in either direction. Each motor imparts a rocking motion 


to a member carrying two pawls jist above a notched wheel 
mounted on the drum shaft, and either of these pawls 
can be made to-engage with the wheel by energising electro- 
magnets which actuate them. When one pawl is allowed 


to drop into the notched wheel, the drum is turned in, say, ‘ 


a clockwise direction, whilst when the other pawl is made 
to engage with the wheel, the drum turns in the opposite 
direction. All the driver does in order to raise or lower 
the motor pressure is to energise, by means of the controller 
in the cab, one or the other of the electromagnets 
actuating these rocking pawls, when the controller drum is 
_moved round in the desired direction. 

It remains to be seen whether this system of control will 
be adopted on other railways working on the single-phase 
system. In any case, the builders of the Létschberg 
engines have satisfied themselves that large drum controllers 
operated in this way are preferable to contactors when 
heavy currents have to be dealt with. The first locomotives 
set to work on this railway had contactors mounted on the 
tops of the transformers in the same way as the drum con- 


‘the same instant another contactor puts the induction 
regulator in series with the next transformer tapping, giving 
the next higher voltage. ,; 

This latter contactor, however, joins up the regulator so 
that its voltage opposes the transformer voltage, just’as it 
did when in series with the first transformer tapping. This 
process is repeated until the last transformer tapping is 
reached, when the full transformer pressure is applied to the 
motor, and the induction regulator is cut out of circuit. 
The maximum voltage which the induction regulator 
develops is usually half that across any two transformer 

' tappings, and the regulator is generally operated by a small 
electric motor, which’ also actuates a revolving switch, 
geared éo that the contactors are opened and closed at the 
proper instants. All the driver has to do when he desires 
to start the locomotive is to close the controlling motor 
switch, when the contactors close in their proper order, and 
the induction regulator acts in unison.. 

Perhaps the most. interesting example of the use of induc- 


. tion regulators on single-phase locomotives is to be foun 
on the Midi Railway in France. | 

On a 1,500-H.P. locomotive all the pressure regulation is 
obtained with these regulators, and there are no secondary 
tappings on the transformers. But the regulators are not 
built upon orthodox lines. The locomotive has two trans- 
formers, the cores of each resembling in shape the field 
system of a bipolar overtype dynamo. The cores not only 
provide the flux of the transformers, but also act as the 
stationary part of the induction regulator. The moving 
‘element of each regulator is placed between the upper poles 
or limbs of the transformer, just like an armature that 
revolves between the poles of a bipolar generator or motor, 
and the secondary winding of each transformer is connected 
in series with this part of the regulator, in which the 
boosting pressure is induced. Geared to this moving 
element is a small motor which actuates the regulator, and . 
the voltage the latter produces is added to, or subtracted 
from, the transformer voltage, according to the position in 
which the moving element stands. In this way a pressure 
ranging between 200 and 760 volts can be obtained, 
the change taking place in a perfectly steady manner. 
It is said that with induction regulators combined with 
the transformers in this way, the weight of the transformers - 
is only slightly increased, the losses are small, and, all 
things considered, the system is far preferable to the con- 
tactor system. | 

When locomotives and motor coaches are fitted with 
repulsion motors, such as Deri motors, the regulation 
is generally obtained by shifting the brushes. On the 
Martigny Orsicres Railway, in Switzerland, for instance, 
the motor coaches are controlled in this way. As is 


trollers, but these engines were not so powerful as those 
that have been put into service more recently. The 
contactors for the original engines were worked with 
continuous current obtained from a small storage battery 
charged from a motor generator. The new control system 
does not eliminate the battery, because continuous cprrent 
is employed for energising the electromagnets that control 
the rocking pawls as well as for lighting, but the introduc- 
tion of the large drum controllers has eliminated many 
small wires associated with the original control system. 

On some of the Continental singlé-phase locomotives 
the voltage applied to the motors’ is controlled by 
induction regulators. It was proposed, in fact, in the first 
instance, to fit these regulators to the Lotschberg engines, 
but the idea was abandoned on the grounds of cost and 
weight, and because they tend to lower the power factor. 
To other locomotives, however, these regulators have been 
fitted, although it cannot be said that this method of regu- 
lating the voltage is a very common one. One advantage 
of the induction regulator is that it provides a means of 
changing the voltage gradually and evenly, whereas con- 
tuctors, unless sufficiently numerous, are apt to vary it in 
jumps. The induction regulator acts as a booster to the trans- 
former in exactly the same way as when it is connected in 
ries with a feeder. The amount of voltage which the 
induction regulator provides depends upon the position of 
ts movable member with respect to the stationary member 
sbich provides the alternating magnetic flux. There is 
ne position for the movable member that gives no boost at , 
ill ; but by turning this element through a certain angle 
he voltage across the regulator comes into play, and ulti- 
nately a maximum boosting pressure is obtained. Further 

well known, the stator winding of the Déri motor is 


novement causes this pressure to diminish, and finally > 
rings it to zero, after which it builds up again, but in the entirely independent of the armature, which, has two sets 
y 7 
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of brushes, one of which is fixed and the other movable, 


and the two sects of brushes are connected together by > 


flexible cables. To bring the armature to rest, the 
movable brushes are shifted into line with the axis 
of the stator, but on moving these brushes out of this 
position the armature is made to revolve. The normal 
working range for the motor lies between four-sixths and 
five-sixths of the pole pitch, or between 120° and 150°, When 
the movable brushes are shifted away from the fixed brushes 
electrical connection is preserved between them by means of 
the flexible cables, and when the brushes are brought 
together there is no potential difference between them. 
Thus the only current supplied to the stator is the magne- 
tising current, and the conditions correspond to those of a 
transformer energised on the primary side but working 
without load. But as soon as the movable brushes are 
shifted away from the fixed brushes a difference of potential 
between the two sets of brushes is established ; and since 


the brushes are connected together, currents flow; in the 


armature conductors which the fixed and movable brushes 
embrace. With different brush positions different charac- 
teristics are obtained exactly analogous to those of a serics- 
wound motor working at different voltages, and the speed 
rises as the distance between the brushes is increased. The 
torque also varies with the brush position, and is greatest 
at the lowest speeds. Generally speaking, the starting 
torque is 24 times greater than the normal running torque. 
Although this system of control has been confined mainly 
to motor coaches, a locomotive with Déri motors, and con- 
trolled entirely by shifting the brushes, has been built and 
tested on the Midi Railway; but it remains to be seen 
whether the system will make any appreciable headway. 

On some locomotives the’ brush-shifting and variable- 
pressure regulating systems are combined. It has been 
found possible with the use of special compensating wind- 
ings on the poles of series alternating-current motors to 
shift the brushes with a view to regulation without causing 
the motors to spark. At the moment of starting the motor 
is switched on to the lowest voltage transformer tapping, 
and the brushes are then gradually rocked forward, They 
are afterwards brought back to their original position, and 
the next voltage step is brought into use, when the brushes 
are again rocked forward, and so on, until the maximum 
pressure is reached. Apart from the fact that this system 
reduces the number of contactors, it gives uniform accelera- 
tion, and the originators of the idea claim that the system 
ig in every way highly satisfactory. _ 

The foregoing are the principal control systems that have 
been applied to single-phase locomotives. “ All these systems 
have been tested on engines that have been built on the 
Continent, but in America the use of contactors has been 
rigidly adhered to. The ideas of Continental designers are 
not at all in conformity, and in time to come it will be 
interesting to see how many of these new control systems 
establish themselves. : 


PRECIPITATION OF SMOKE AND FUMES. 
THE COTTRELL PROCESS IN PRACTICE.* 


By LINN BRADLEY. 


In general the problems of fume prevention or elimination 
may be considered from two standpoints: First, that of the 
nuisance to the neighbourhood; second, that of the values 
This latter aspect involves also other 


which are recoverable. 
economies in plant operation.- 


Sulphur-dioxide and sulphur-trioxide are of prime import- 
The large quantity of 
sulphur-dioxide to be cared for presents one of the most 
The white fume which is referred to as 
sulphur trioxide really consists of very small particles of 
sulphuric acid, and is readily collected by the electrical pre- 


ance in any discussion of this subject. 


difficult problems. 


* Abstract of paper presented at a joint meeting of the 
New York Sections of the American Institute of Mining Engi- 
neers and the American Electrochemical Society on January 


26th, 1917. From Metallurgical and Chemical Engineering. 
The Cottrell process was described 
Review of May 14th, 1915. 


in the ELECTRICAL 


cipitation process. On the other hand, sulphur dioxide, being 
in the gaseous condition, is not collected, unless provision 
is made for its absorption by some’ reagent previous to treat- 
nent in the precipitator, and then precipitating the resultmg 
compound. 

The application, of the electrical precipitation processes to 
the recovery of. dust and fume in smelters and refineries has 
already shown that the large losses of the past can now be 
prevented. The tendency at present is to avoid the construc- 


‘tion in new plants, or the use in old plants, of large and 


expensive dust chambers, as these are now unnecessary. By 
concentrating all of the furne-collecting facilities at one point. 
enouvh money has been saved in some cases entirely to pav 
for the expense of the new and more efficient installation. 

In the western part of the United States are located most 
of the large smelters, the principal ones being devoted to the 
treatment of copper, lead, silver, and zinc ores. At thes 
smelters much attention has been given to flotation for some 
time past. The roasting of flotation concentrates may give 
high dust and fume losses, but the collection of this matenal 
is a comparatively simple matter, as far as the-technique 
of the electrical precipitation processes 18 concerned. The 
gases submit readily to treatment, and the values in the col- 
lected material are’ sufficiently high to warrant the expense 
of a Cottrell precipitator installation and operation. 

There are many chernical plants, foundries. and factories in 
the eastern section of the country at which the nuisance 
problem, as well as the probleins of recovering values and 
luproving sanitary conditions, is of great Importance. The 
ehinination of acid fumes, such as sulphuric, nitric, hydro- 
ehloric, and even phosphoric, presents a great variety of 
interesting problerns. l 

In factories it is often desirable to remove practically ali 
the suspended dust particles from the air admitted to the 
rooms. In the operation of a sand-blast equipment a large 
amount of fine dust is produced, and this is best collected 
at a point near its source. In these foundry and factory 
problems, wheresthe air is re-utilised after treatment for tbe 
removal of suspended dust, the possible saving, due to the 
conservation of heat in the, winter time, is of considerable 
importance. 

The Cottrell process can be operated throughout a wide 
range of temperature up to that at which insulating mate- 
rials and metals lose their essential qualities, the one as to 
electrical features, and the other as to mechanical strength. 
Corrosive substances can be readily handled, since it is pos 
sible to construct the precipitator of material which will with- 
stand corrosion. An investigation at the plant is often neces 
sary before the precipitation installation can be designed and 
constructed, as the precipitators generally are designed to fit 
special conditions in most of the important problems. 

The alternating current may be obtained either from 3 

motor-generator set, or from the plant circuit if the latter 
has suitable characteristics. In either case the alternating 
current is fed to a step-up transformer, and the voltage raised 
generally to a point between 50,000 and 100,000 volts, depending 
upon the local conditions. The high-voltage alternating cur- 
rent is rectified to an intermittent high-voltage direct current 
by means of a suitable rectifier. When alternating current 
possessing suitable characteristics is available at the plant, 
the rectifier is driven by a small synchronous motor directly 
from the plant power circuit, but if a motor-generator set is 
required the rectifier is connected directly to the shaft of the 
motor-generator set and driven by it. The rectifier thus 
operates in synchronism with the current supplied to the 
trarsformer. A simple switchboard is provided for controlling 
the electric circuit. 
- The transformers are often rated at 10 x.v.a., 50,000 to 
100,000 volts, with the low-tensiom voltage at 200 or 400 volts. 
Usually a number of taps are brought out on the low-tension 
side so that the high voltage may be varied between 50,00 
and 100,000 in steps of about 5,000 to 10,000 volta each. Some 
resistance is placed in the low-tension circuit to the trans- 
former, to obtain a closer regulation of the voltage than is 
possible with the taps alone, and to limit the amount of cur- 
rent which can flow when a spark-over occurs in the precipi- 
tator. The electrical equipment, including the transformer, 
motor-generator set, or synchronous motor, and the rectifier. 
should be protected against electrical surges. Inductances 
placed in the lines at proper points, when used in conjunc 
tion with suitable resistances and ground connections, have 
very beneficial effects; the resistance in the high-tension cit- 
cuit, used in conjunction with choke oils, is installed for the 
purpose of dissipating the energy due to surges, thus pre 
moting steadiness and reliability of operation, and permittin¢ 
higher voltages to be maintained. 

A 10-K.v.a., 100,000-volt equipment, consisting of trans 
former, synchronous motor, rectifier. and switchboard, m3‘ 
be obtained from about $1,200 to $1,500. If a motor-generat! 
set is required, the cost will be considerably higher. The 
difficulty of continuously rectifying excessive currents make 
it advisable to keep the power capacity of the electrical s! 
down to a reasonable value, say between 5 and 50 KF 
athnngh it must not be inferred that 50 Kw. is the safe upp 
imit. 

Serious and baffling technical difficulties have been @ 
countered in the operation of large-scale precipitation insta! 
tions, even when successful small-scale tests with 1 
processes, had. been\.made (before (building the precipitate: 


se ee ee m o a l Á 


J 


TD 


Vol. 80. No. 2,066, JUNE 29, 1917.] 


THE ELECTRICAL REVIEW, 711 


m 


even after it has been found possible to operate the Cottrell 
process satisfactorily on a given gas and fume with a single- 
pipe test precipitator, we: should proceed to make tests under 


the entire range of operating conditions then existiņg, or to . 


exist, In the plant. After concluding such tests the large 
precipitator for commercial operation in the plant should be 
so designed, constructed, and operated that no extraneous 
factors are introduced. 
Some of the factors which affect precipitator operation are 
as follows: Character of the dust and fume content of the 
gases; gas composition and temperature; gas speed and den- 
sity; number and size of fume particles per cubic foot of 
sas and per unit of time per unit of electrode surface; the 
-hape, size, length, and composition of the electrodes; and 
the amount and character of deposit on the electrodes. Since 
all of these things have an effect on operation, if single-pipe 
tests have proved that satisfactory results may be obtained 
throughout the range of working conditions, the plant opera- 
tor would do well to confine his efforts to ensuring that all 
the gas and electrical conditions in each pipe correspond to 
those which were existent in the single-pipe tests. Unless 


these conditions are actually duplicated, and not merely ` 


assumed to be so, one can well go astray and be a long time 
in obtaining the results which he seeks. 

Unless the gases in all the pipes have the same characteris- 
tics in all respects it will be necessary to keep the voltage low 
enough to prevent spark-over in the gas which is, electrically 
speaking, the weakest. 

Suppose that there is an excessive temperature in even 
ope or @ few pipes of the precipitator, and that this condition 
continues for only a fraction of a minute at a time, but is 
occasionally repeated, it will be seen that the voltage which 
can be maintained in the precipitator as a whole will be 
limited to that which the weakest gas will permit, and this, 
in turn, affects the entire operation of the precipitator. In 
order to obtain the maximum results from any precipitator, 
the gases must be uniformly mixed and uniformly distributed 
through the various pipes, and the precipitator built and 
operated in such manner that each pipe has exactly the same 
duties to perform, under identical conditions. 

It having been considered necessary to look for reasons for 


the difficulty encountered in treating certain non-conductive. 


gases, @ survey was made of all the problems with which we 
have had any experience. One of our first clues came from 
some work we had conducted in connection with the precipi- 
tation of anhydrous tin chloride. We found that if we intro- 
duced the proper amount ef steam and thoroughly mixed it 
with the gases prior to treatment electrically, precipitation 
was made very easy, while without the addition of this mois- 
ture good precipitation was impossible. The phenomenon was 
very striking. By g very slight turn of the steam valve, so 
as to introduce just sufficient moisture, the operation of the 
precipitator was immediately changed, and instead of a condi- 
tion of violent sparking steady operation with a good flow of 
current, such as is always desirable, was obtained. It 
occurred to us that the dehydrating action of the tin chloride 
ae a very important effect upon the operation of the precipi- 
ator. | 

The same phenomena appéared when we started work on 
the precipitation of zinc oxide fumes, and after considerable 
investigation it waa found that with the introduction of a 
proper amount of moisture in the proper manner, these fumes 
could be handled very successfully at temperatures even as 
high as 600 deg. to 700 deg. F. 

The mere introduction of moisture into the gases, however, 
does not suffice; it is necessary, according to our experience, 
if best results are to be obtained, to introduce the moisture 
in such manner that it becomes thoroughly mixed with the 
entire body of gases prior to subjection to treatment, and the 
installation should be so arranged that this uniformity of gas 
composition, fume burden, and’ temperature is maintained 
for reasonable periods. 

Cold and dry air, such as exists in the winter time, should 
not be allowed to enter any part of the precipitator, if the 
evidence from tests indicates that the resulting gas condition 
will necessitate a lowering: of the voltage on the precipitator. 
This shows that the geographical location of the precipitation 
installation, and the altitude, are important factors, as some 
have warm and moist: atmosphere, while others have the 
opposite. In some cases the precipitator pipes should be en- 
closed to protect them from winds. If the precipitator has 
not an upper header, provision should be made to prevent 
wind sweeping down upon the open-ended pipes and creating 
uneven pressure zones above them, as this affects gas distri- 
bution, &c. : 

One of the most suitable methods for ensuring uniformity 
of distribution in vertically positioned precipitator pipes is to 
place a specially designed orifice at the top of each pipe, thus 
creating a slight pressure difference, amounting to perhaps 
0.05 to 0.10 in. of water, across these orifices when gases: flow 
through them. 


The acid and moisture generally contained in the gases from 


smelters make their problems relatively easy from the stand- - 


point of electrical precipitation, but it does not follow that 
a well-designed and well-constructed precipitator which proves 
highly successful in connectioh with one problem, can be 
installed at another place in connection with another prob- 
lem, and be equally successful. 


_ electrical engineer. 


In installing a precipitation installation it would be disas- 
frous to overlook the fact that the furnaces or other sources 
of the fume are of primary importance, and nothing should 
be done which will interfere with their operation. Similarly, 
the draught requirements as to intensity and regulation should 
always be kept in mind. The flues should be so constructed 
that the draught drop through them is made very small, and 
if any draught drop is to be tolerated it, should be concen- 
trated at a point in the precipitators where it can do the 
most good, namely, across the orifices, if this method of 
obtaining uniform distribution,is used. 

In conclusion, it might be mentioned that there are many 
plants in commercial operation on the continent of North 
America, several on the continent of Europe, in England, 
some in Japan, Africa, and South America, and the work is 
growing very rapidly. Standardisation of the methods of 
handling problems, and the design of standard apparatus, are 
progressing, and the work is being more effectively organised. 


AREAS Ue ree aN AT 


THE FUTURE OF THE BRITISH 
X-RAY INDUSTRY. 


THE discussion on the future of the British X-ray industry, 
which had already occupied the Röntgen Society for two 
evenings, was brought to a conclusion at the meeting on 
June dth. Captain Ropert Knox, in re-opening, said that 
there were three principal reasons for the failure of the X-ray 
industry to hold its own in the past. There were: (1) Lack of 
capital, (2) want of co-operation between manufacturers, and 
(3) failure to employ highly technical men to carry out con- 
tracts. Among the first steps which should be taken in the 
future to secure the rehabilitation of the industry were (1) 
closer co-operation between the physicist, the technical expert, 
and the practising radiologist, and (2) the amalgamation of 
existing businesses into one large corporation. A school of 
British radiology, he added, had always existed, and only 
needed stimulating. 

Lieut.-Col. Ropert Wison, of the Canadian Army Medical 
Corps, said that his 30 years in the Colonies might perhaps 
entitle him to a voice in ‘“‘ diagnosis ” and “ treatment.” The 
trouble was that we in this country had been content to 
make discoveries and to allow other countries to exploit them. 
We had satisfied our intellectual aptitude for science, but we 
had left the practical application to somebody else. He 
doubted whether it would be possible to form the X-ray 
industry in this pipes into one large company, but he sug- 
gested that firms might have a mutual understanding by 
which each manufacturer could concentrate upon some defi- 
nite and standardised part of the apparati required, so that 
there need not be so much wasteful overlapping. Mr. J. H 
WEsB was also unfavourable to the idea of a combination of 
manufacturers, believing that it would kill individualism. l 

Mr. Howard C. Heap, of Messrs. Siemens, said that in the 
course of the discussion the Seles: tl the physicist, and 
the manufacturer had:been repeatedly mentioned, but the 
electrical engineer had been entirely omitted, and this seemed 
the more strange when it was remembered that the first 
president of the Society was the late Prof. Silvanus Thomp- 
son, and that among the ex-presidents were such illustrious 
electrical engineers as Mr. Duddell and Mr. Campbell Swin- 
ton. The subject from its very inception was an electrical 
proposition, and until the brains of the best electrical engi- 
neers were brought to bear upon it, they could not hope for 
much progress. X-ray apparatus presented problems which 
required the skill of the expert electrical ennnen as well as 
the mechanical engineer. His knowledge of machines must 
be so broad as to make him familiar with the characteristics 
of motorssfrom 1/20 m.P. upwards. The high-tension trans- 
former up to 200,000 volts, and 25 to 30 K.v.a. required special 
design. The ordinary principles had to be modified; the tests 
required were highly involved. Precautions against high- 
frequency surges had to be taken, abnormal loadings and 
phase displacement considered. Or, if they censidered the 
diathermy apparatus, which although not an X-ray apparatus 
was closely allied, they found it full of problems for the 
The instrument was practically a minia- 
ture wireless outfit, but, as the engineer well knew, it was 
utilised in medicine under far different conditions. In the 
one case there was a free radiating surface; in the other this 
was replaced by the human body. What the difference was 
precisely they could not say, but when the doctor stated, for 
example, that he required more current, that is, more 
amperes, the question for the engineer was as to what he 
really meant, and whether it was not rather a matter of 
intensity than of amount, and of area and distribution rather 
than quantity. These random examples, he thought, would 
suffice to prove his contention that rather than omit the elec- 
trical engineer, as had been done, they must look to him for 
first principles, and all along the line as well.’ The manu- 
facture of X-ray apparatus hardly fell into its correct class 
in the early days; if was work for the expert electrical engi- 
neering firms, and not for the scientific instrument makers, 
but this fault was being ‘remedied. “He suggested that a 
committee be formed consisting of radiographers, physicists, 
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electrical engineers, and manufacturing engineers, two of 
each class, to meet periodically for the consideration of the 
problems which arose in the every-day work of the radiologists 
to assist one branch of science by another, to encourage in- 
ventors and investigate their inventions, to tabulate the 
efficiency of apparatus, and to advise manufacturers on the 
development of apparatus abroad. 

Replying upon the whole discussion, Mr. GEOFFREY PEARCE, 
the original opener, said that he could not see eye to eye with 
one or two of the manufacturers who had spoken. He hardly 
thought it could be seriously suggested, as had been done by 
one speaker, that the medical profession should pay 10 or 15 
per cent. more in order to help the British manufacturer, 
unless—and this was the important point—superior appli- 
ances could be obtained in this country, and then they had 
certainly every right to expect the medical profession to do s0. 
Unless manufacturers produced here apparatus which was 
equal, if not superior, to that made abroad, they could not 
possibly hope for the support of the medical profession. 

On the motion of Mr. PEARCE, an advisory committee was 

_ appointed to consider in what particular direction the Röntgen 
Society could further the interests of the industry. : 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


a O 


SWITZERLAND.—A revised list of articles in respect of 

` which licences for export to Switzerland are only granted if 

the goods are consigned to the Société Suisse de Surveillance 

Economique has ‘been issued by the Foreign Office. Among 

the goods of interest to the electrical industry are the follow- 
Ing :— 

Accumulators, electric, and accumulator plates; aluminium 
in all forms and aluminium bronze; anti-friction metal; anti- 
mony in all forms; batteries, electric, and parts; bauxite; 
cable, insulated; cadmium; carbons (electric)—carbons for 
electricity (except electrodes) and carbon brushes for dynamoa, 
can be sent under the small-parcel system (see below); cellu- 
loid, raw, in bulk, sheets, rods, tubes, clippings, and waste 
(but not wares); copper ore, pure metal, and alloys of, in 
all forms, and waste; copper wares, including carbons for 
electricity containing copper, and including al] metal articles 
containing 10 per cent. or more of copper and its alloys; 
perforated copper plates; copper leaf; copper cables, insulated 


and non-insulated; insulated electrical copper wires; copper. 


cables with lead sheath, or iron fittings; electrical cables of 
all kinds containing copper; dynamos; electrical appliances 
adapted for use in war, and their parts; electrical fire-lighters; 
electrical insulated wire and cables; electrodes, piles, and 
component parts; felspar; ferro-chrome afd ferro-nickel, and 
all other ferro-alloys; filings and scrap, of old copper, tin, 
zinc, and their alloys; fulminate of mercury; fuses (miners’); 
gloves, rubber; graphite, all forms; insulating materials; 
_ iridium; lead in all forms; machinery and parts thereof in 
special steel, i.c., high-speed steel, nickel steel, &c.; electrical 
machinery, electric dynamos, and motors; magnetos and their 
parts; manganese, ore and metal in all forms; molybdenum, 
ore and alloys; nickel, ore and metal, pure and alloyed, in 
all forms; plumbago; rubber, viz., balata, gutta-percha, raw or 
re-melted, including waste and ebonite. rnbber wares, rubber- 
proofed and rubber-mixed ‘goods, and rubber preservatives: 
acheelite ; searchlights; steel, special, containing 0.5 per cent. of 
nickel-chrome or tungsten, 0.2 per cent. of molybdenum, 0.1 
per cent. of vanadium or titanium, 9 per cent. of manganese, 
0.5 per cent. of cobalt (stellite), including tools, machine parts 
and all articles in special steel; talc; telegraph and telephone 
apparatus, parts of; telegraph and telephone materials; tin, 
ore and metal, pe and alloyed, in all forms (sheets of pure 
tin can be sent under the small-parcel system); titanium, 
ore and metal; tungsten in all forms: vulcanised fibre, all 
forms; vulcanised rubber in sheets; wire, insulated; wol- 
fram, ore and metal, all forms. 
. The articles printed in italics are allowed to benefit under 
the cial system for small parcels, i.e., they may be ex- 
ported to Switzerland without an acceptance certificate being 
previously obtained from the S.S.S. It is to be understood, 
however, that this does not affect the necessity of applying 
for a licence to the War Trade Department, who reserve their 
right to insist on the production of a certificate from the 8.8.8. 
where this is considered desirable. Parcels thus exported, 
whether by post or otherwise, must nevertheless be consigned 
to the S.S.S. for the account of the ultimate consignee vid the 
International Postal Parcels Bureau at Pontarlier. {It should 
be noted that articles or substances composed wholly or 
partially of products named in the list must themselves be 
consigned to the S.S.S.] 


ITALY.—In spite of the recent Decree (see the REVIEW 
of May 18th) prohibiting the importation of all foreign goods 
with the exception of certain foodstuffs and raw materials, 
the prohibition is not being applied for the present to goods 
imported into Italy from the United Kingdom. Among the 
raw materials excepted from the provisions of the Decree are 
metallic ores, metals, raw and semi-worked, mica, graphite, 
and crude rubber and gutta-percha. 
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UNITED STATES OF AMERICA.—According to a recen: 
decision of the United States Treasury Department, sample: 
of small size can no longer be admitted free of duty a: 
merchandise of no commercial value. Such samples must 
in all cases pay duty except when a bond is given for their 
re-exportation within six months. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED). 
Compiled expressly for this journal by Messrs. W. P. TnHospson & Co. 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


1917, 


8,300. “ Switch-controlling means for electric lampholders, &c." G. Sr. J. 
Day. June I1th. 

8,318. “ Electrical switch apparatus.” E. GoLpston & E. W. Woo. 

. June llth. 

8,343. ‘* Electric insulating materials." A. R. MULLER. June IIth. 

8,385. “ Device for use with telephone, &c., receivers and transmitters’ 
J. Lavine. June 12th. 

8.415. “Timing arrangements for magneto-electric, &c., machines.” & 
Green & F. May. June 12th. 

8,416. “ Electric signalling systems.” F. G. Bett, W. C. Davin, av 
STERLING TELEPHONE & ELECTRIC Co. June 12th. l 

3,446. “ Electric sparking plugs.” A. A. Scort. June 13th. 

8,448. *" Electrical cables.” W. Brown. June 13th. 

8,453. '‘ Secondary generators." W. S. DENNETT. June 13th. 

8,459. * Magneto motor. D. Sucnostawer. June 13th. 

8,460. “ Apparatus for measurement of strength of magnetism of pers 
nent magnets."" A. BuRSILL. June 13th. 

8,463. “ Electrical safety alarm for water. gauges of boilers." H ! 
Hirst. June 13th. A 

8.467. “ Contact-making meters.” British THomMson-Houston Co. (Gets 
Electric Co., U.S.A.). June 13th. 

8,468. “ Dynamo-electric machines.” C. L. Bregspen, H. Lucas & wr 
TURNER. June 13th. i 

8,470. “ Switchboards.™ Fercuson, Partin & Co., and G. Pami. fun 
13th. 

8,478. “ Electric furnaces.” O. Santin. June 13th. 

8,482. ‘ Telephone system for acroplanes.”” MATERIEL TELRPHOSIOLE N, 

_ ANON. AND Westerns Exvectric Co. June 13th. 

8,491. “Apparatus for electric welding.” T. Mercer & H. L. Poum 
June 14th. 

8.507. “Jgnition system for internal-combustion engines.” W. Mius as: 
W. Morcax. June 14th, 

8,532. “ Electric ignition and lighting systems." F. H. Farrer, G. Fò 
AND VILLIERS ENGINEERING Co. June 14th. ; 

8.551. "*“ Dynamo-electric generators.™ C, A. ATHERTON. June 14th. 

8,553. “Electric oscillating or wireless systems and apparatus." þr- 


Europran Tevrcrarn Co., H. R. Rivers-Moore & A. H. Morse. June 14h. 
8,579. ‘Watertight fitting for electric lamps, &c."" R. B. H. W. Eyri oo 
W. Harrison. June 15th. . 
8.585. “ Electric switches.” G. O. Donovan & W. Donovan. June 15¢ 


8,586. “Zinc cups of electric batteries and manufacture of same.” H. \ 
Baitry. June 15th . 

R589. “ Electre storage batteries or cells.” 1. Cassan. June 15th. 

8.598. ‘ X-ray tubes." W. J. Rosinson. June 15th. 

8.606. ‘* Coin-in-slot machines for telephones.” G. C. Apams. June S 

R.621. ‘* Electrical switches.” W. ELLERD-STYLES. June 15th. 

8,622. “ Dynamo-electric machines. C. L. Breepen, H. Lucas & H. F 
Moore. June 15th. ‘ N 

8.627. “ Protective apparatus for dynamo-clectric generators.” W. i 
TALLENT-BATEMAN, June 15th. 

8,628. ‘‘ Variable electric resistances.” A. W. ISENTHAL. June 15th 

8,631. ‘* Magnetic belting.” P. L. Weston. June 15th. (Australia. Jo 
ary 8th.) 

R634. ' Phase transformers or converters.” F. Creepy. June 5th. 

8.638. ‘ Electric controllers.” EDISON ACCUMULATORS, Lto., E. W. Liss 
AnD J. F. Monnot. June 15th. ° 

8.659. ‘ Controlling and regulating devices for electric motors.”  ELictr’ 
AND ORDNANCE ACCESSORIRS Co. & N. G. LaxncRisu. June 16th. 

8,682. “ Holders or fittings for electrodes of electric furnaces.” P. Fit 
CETT & J. R. Hovtr. June 16th. . 

8,690. ‘“ Reflectors for electric bulb lamps.” H. A. Taytor & H ^“ 
Willis. June 16th. (Australia, August Ith, 1916.) . 

8.692. ‘ Electric heating systems.” H. Berry & J. R. Qua. J” 
16th. 


PUBLISHED SPECIFICATIONS. 


1915. 


18,218. Train Brake Systems. Sprague Safety Control & Signal Corpo» 


tion. (December 31st, 1914.) 
1916. 


The numbers in parentheses are those under which the specifications will > 
printed and abridged, and all subsequent proceedings will be taken. 


13,523. Process ror OBTAINING BY A CoLD Process a Gatvanic Dervent “ 
ALuminiuw. E. L. La'bin. September 23rd, 1916. (106,400.) 

15,001. DEVICES ror SUBMARINE WARFARE. J. A. Steinmetz. October 2” 
1916. (106,418.) 

16,750. APPARATUS For DETECTING THE PRESENCE OF ComsusTims GAS! 
A. Philip & L. J. Steele. November 22nd, 1916. (106,427.) 

7,214. Exectric Motors wifu REDUCTION Grarinc, C. A. Atherton. Mes 
20th, 1916. (106,518.) 

9,866. ELECTRICAL OPERATING OR CONTROLLING Apparatus. T. Mele 
July 13th, 1916. (106,556.) 


11.961. Mocntincs ror ELECTRIC aND OTHER Lamps aND mE Fme 
THEREOF. W. G. Armstrong, Whitworth & Co. and A. S. Cheetham. Auss 
23rd, 1916. (106.569.) 


13,150. Exectaio CaBLe Terminals. W. T. Henley's Telegraph Works © 
and W. H. Nichols. September 15th, 1916. (106,573.) 
17,212. SYSTEM FOR CONTROLLING ELECTRIC APPARATUS By WIRELESS TE 


mission, E. H. Widegren & K. A. Widegren. December 20th, 1915. AR.: 
1917. 
1,346. SmĒmaLr ELecTric Motors. E. Volkers. February 17th, 1916. 10.0 


1,581. Varour ELECTRIC Convertors, British Westinghouse Electric 
Manufacturing Co. (Westinghouse Electric & Manufacturing Co. US) 
January 31st, 1917. (106.591.) 

2,487. ELECTROMAGNETICALLY-OPERATED Contact MAKERS or Swircirs. G | 
Peters & Co.,. F. C. Hibberd and W. King. June 27th, 1916. (Dwi 
application) on | /§6,765/15.)— (106,597.) 
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INDUSTRIAL RECONSTRUCTION. 


Ir is announced that the Ministry of Labour has 


p:aced before the leading Associations of Employers 


and before the Trade Unions a number of proposals 
respecting the future relations of Capital and 
Labour. . The proposals are the outcome of the 
investigations and study upon which a sub-commit- 
tee of the Reconstruction Comuinittee of the Govern- 
ment has been engaged for some time. The fer- 
sonnel of the Committee does not matter greatly, 
for the recommendations have to pass through the 
mill which is composed of the minds of authorities , 
of practical experience on both sides, and it is upon 
the conclusions arrived at by these authorities that 
so much must depend. We are all in real earnest 
in our search for ways and means whereby in the 
new situation that must inevitably fol- 
low the war, there shall be as near an approach to 
industrial peace as is possible in a human state of 
existence. best by 
approaching all proposals that @re authoritatively 
advanced with reason and with sympathy, and. one 
of the first things that we have got to recognise is 


industrial 


We shall show our sincerity 


that the Government in war-time has given the 
workers, upon whom we have had to rely to furnish 
the wherewithal to wage successful warfare against 
the most definite undertakings for 


the after-the-war period. 


a common foe, 
These undertakings took 
sanctioned by 
Parliament, which, of course, represents all manu- 
facturing industry concerned in the compact, what- 
ever may be the likes or dislikes of individual firms 


or persons. All concerns that received the benefits 


of the temporary sugpension of trade union provi- 


sions which made for limitation of output and other 
things: of a like character dear to the heart of 
Labour, whether-they will or no are bound by the 
guarantee. 

The agreements thus arrived at have been 
adhered to during the war, but it was not foreseen 
how great would be the effects of the European up- 
heaval upon all industrial conditions. It was not 
foreseen then that there would come a time when 
practically everybody would recognise, as the sub- 
committee suggests in its interim report is the case, 
that the war enforced some reconstruction of in- 
dustry. That we shall not for perhaps a generation, 
if ever again, be able, even if we so desired, to 
return to the industrial state of affairs that obtained 
before the war is as certain as anything well can 
be in these moving times. We have, therefore, to 
look forward to a new period altogether, in which 
arrangements of all kinds. made in the past wil 
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come under revision. The very guarantees which 
have been so definitely given will naturally be 
among the arrangements calling for attention. It 
is most necessary, as well as being desirable on 
other grounds besides that of sheer necessity, that 
there should be no ground for suspicion or appre- 
hension on the part of Labour that the nation 
desires to avoid obligations that have been shoul- 
dered. by its official representatives. We are 
unitedly fighting the most dishonourable foe that 
history has ever made infamous, and it is not likely 
to be the will of the nation to have any taint of dis- 
honour besmirching its own record when it comes to 
settle the problems arising for settlement among 
ourselves. The question, then, arises how, in this 
period of industrial reconstruction, these coming 
days of new relationships, we can all work together 
so that the industrial well-being of the people shall 
be protected by industry being made prosperous, 
and so that, at the same time, Labour conditions 
shall be so revised as to make the position of the 
workers no less, and perhaps far more, satisfactory 
than it could possibly have been if they had been 


able to return to the state of affairs that existed - 


before the Unions agreed to the suspension of the 
rules. 

It is recognised by the Reconstruction Sub-Com- 
mittee, in what is described as its Interim Report on 
Joint Standing Industrial Councils, that there must 
be the largest possible measure of co-operation be- 
tween employers and employed; also that any pro- 
posal put forward for securing that end should offer 
to the workpeople the means of attaining improved 
conditions of employment and a higher standard 
of comfort generally. Such proposals should also 
involve ‘‘the enlistment of their active and con- 
tinuous co-operation in the promotion of industry.” 
In order to attain these ends it is necessary that 
each industry should have its own organisation, 
representative of its employers and workpeople, 
such organisation to have as its object the regular 
consideration of matters affecting the progress and 
well-being of the trade from the point of view of all 
those engaged in it, so far as this is consistent with 
the general interest of the community. 

The principal recommendation of the sub-comnut- 
tee is that if, after the representatives of employers’ 
associations and trade unions have considered the 
propositions, they approve of them so that Govern- 
ment may legislatively act in the same direction, 
Joint Standing Industrial Councils shall be set up 
in the several indtstries in which they do not already 
exist, composed of representatives of employers and 
employed, It is further suggested that in the well- 
organised industries local and works organisations 
may supplement and make more effective the work 
of the central bodies. There shoild be triple organi- 
sation—works, districts, and national. The various 
questions that the National Council should handle 
are detailed in the Times of June 29th, to which we 
refer our readers who have an interest in the matter, 
but have not officially received the interim report. 

It is obvious that efficient ‘and suitable organisa- 
tion is the very first requirement of the situation. 
Many of the points covered in the report will come 
under discussion in the coming months, but this 
question of organisation, upon which we have so 
often and so emphatically dwelt in these pages, is 
essential in the earliest stage of our approaches to- 
ward permanent industrial peace. The efforts of 
the past year toward that end, including the estab- 
lishment of the Alliance of Employers and Em- 
ployed, will not have been wasted. 

There is not the least room for doubt that if 
employers and employed are afforded better facili- 
ties for meeting and discussing industrial questions 
together, causes of friction mav often be removed, 
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reducing materially the number of occasions on 
which it will be necessary, in the woräs of the com- 
mittee, ‘‘to contemplate recourse to a stoppage of 
work.” The necessity of providing some method 
of ensuring the due observance on both sides of 
agreements thus arrived at must not be overlooked. 

The appearance of the report, in our opinion, 1s 
most timely, and the general tenor of its proposals 
is satisfactory. We hope that the employers’ and 
unions’ organisations which now have it before 
them will find it convenient to advance their criti- 
cisms and suggestions for the improvement of the 
scheme, wherever such may be necessary, without 


~ delay. | 
Up to the present the water 
Cheshire powers of this country have occu- 
Water-power pied a very secondary position in 


Proposals. the public estimation; we have not, 

of course, any” spectacular powers, 

judged by American standards, and, on the other 
hand, we have, or had, an abundant supply of 
cheap coal, both of which considerations have 
tended to obscure the fact that there are a 
good many low-head water powers possessing 


certain economic possibilities in this country, espe- 


cially if the price of coal remains at a high level. 
In this connection, considerable interest attaches to 
the recent decision of the Chester Town Council to 
apply for a grant of £200 under the Development 
Fimd Act of 1909, for the purpose of investigating 
the water-power possibilities of the River Dee above 
Chester, with a view to generating electricity to be 
used for agricultural purposes and for the develop- 
ment of rural industries. 

It will be remembered that, the Chester Corpora- 
tion has now experienced the benefits of its own 
hydro-electric development, at the Chester Weir, 
for some 34 years, the system of operation being 
such that electrical energy can be generated witha 
fall of 2 ft. or more, resulting in the production of 
30 per cept. more energy than is usually obtained 
in developments of this nature. Up to March last 
some 53 million units had been obtained from this 
plant at an average cost per unit of .0876d. for 
labour, repairs, &c., and .1483d. for interest and, 
loan charges. 

The inception and carrying out of the above pro- 
ject is to the credit of Mr. S. E. Britton, the city 
electrical engineer, who, in view of the success 


attending the original scheme, and éhe prospective 


advantages of an adequate supply of electricity to 
the thriving agricultural and rural communities of 
Cheshire, has now brought forward a proposal for 
the further development of the water power in the 
higher reaches of the river. It is considered that 
upwards of a dozen hydro-electric plants could be 
provided in 40 miles of river, and that some 10 mil- 
lion units per annum could be supplied to the adja- 
cent farms and villages. Rough estimates based on 
the Chester scheme show that with operating costs 
at about }d. per unit generated. and an average 
income of 2d, per unit sold, the available surplus 
would allow of a capital expenditure far in excess 
of the probable cost of the works; moreover, such a 
development would utilise a natural source of energy 
now running to waste, and to produce the equiva- 
lent from coal would require some 20,000 tons a year 
of that now precious commodity. The matter has 
been placed before the Board of Agriculture and 
Fisheries, which is obviously a much interested 
party, and it is on the suggestion of the Board that 
the City Council has now decided to apply for a 
Government grant towards the cost of the neces- 
sary surveys and investigation of the proposal. 

We congratulate Mr. Britton on having brought 
forward and secured official consideration of a pro- 
ject which combines so many features of economic 
advantage to the people of Cheshire. 


r 


Vol. 81. No. 2,067, JULY 6, 1917.] 


THE ELECTRICAL REVIEW. | 3 


THE TRAMWAYS AND LIGHT RAILWAYS CONGRESS, 1917. 


Os Friday last- the annual meeting of the Tramways and 
Light Railways Association took place at the Institution of 
Civil Engineers, the Hon. Arthur Stanley, M.P., occupying 
the chair during the preliminary stages. The chairman, in 
a short speech, welcoming those present, mentioned that 
the revenue from subscriptions had amounted to £730, and 
that the expenses had been £647, showing, after allowance 
is made for certain jtems, a balance to the good of £91 on 
the year, and giving, with the balance in hand, a total 
balance of £522 to carry forward. j 
Amongst the matters which had occupied the Association 
during the year were the questions of “ leaving certificates ” 
and “substitution ” ; leaving certificates had been abolished 


and the results of substitution had been somewhat dis-- 


appointing. The supply of materials had been the most 
difficult subject, and some relief had been given by the 
Government offering them materials ready for shipment 
abroad, also by enabling them to import from America. 
Negotiations with the authorities in regard to a standard 
rate of depreciation allowance for motor-’buses had, he was 
glad to say, resulted in an acceptable arrangement. 

The balance-gheet having been approved, the following 
new Members of Council were elected in place of those 
retiring this year :—Mr. R. J. Howley (B.E.T. Co.) as 
vice-chairman; Mr. A. Good (Cammell Laird & Co.) ; 
Mr. T. B. Goodyer (Croydon); Mr. G. W. Holford 
(Salford); Mr. C. G. Tegetmeier (Swansea); Mr. W. 
Thom (Potteries) ; and Mr. W. E. Hardy (Bath). 

After a few words from Viscount Chilston, President of 
the Association, who occupied the chair during the 


remainder of the proceedings, Mr. Arthur Norton read a paper 


on “The Manufacture, Life and Maintenance of Tramway- 
car Tires,” which was illustrated by numerous lantern slides, 

In this the author outlined briefly the processes of manu- 
facture from the ingot stage, referred to the importance of 
accurate gauging of the bore, and described the methods of 
heating tires priorto shrinking on to the wheel centres, and 
of removing worn tires, by the use of gas. A safe tempera- 
ture limit, beyond which it is undesirable to go, is 420° C. 
The most important section of the paper dealt with the 
maintenance of tires; the author urged the importance of 
observing and recording wear, and of maintaining flanges. 
Less material is cut away from the body of the tire to 
reform the profile, if differences in wheel diameter are 
corrected as soon as possible. <4 

Tire wear is adversely affected by (1) systems which 
operate in very hilly districts ; (2) in narrow streets, where 
sharp curves obtain; (3) narrow-gauge tracks; (4) single 
tracks with loops ; (5) worn condition of tracks ; (6) main- 
tenance of car frames ; (7) and motors running against each 
other. The life of a tire is generally concluded when its 


thickness is reduced to ł in. or 4 in., although there have 


been cases where pony tires have been worn to about 3 in. 
The author’s firm have carried out a considerable number 
of tests on tramway tires rolled to standard section, some 
being untreated, while others were subjected to a regular 
form of heat treatment. The results of falling-weight tests 
on such tires are shown graphically, being much in favour 
of the heat-treated tires. The paper contains a number of 
diagrams of unequal wear in both tires and rails. 
clusion, the author urged on the members the advantages 
of adopting standard tire sections. | 


In the discussion which followed, Mr. GooD welcomed the paper, 
remarking that if it led to managers looking nearer home for the 
causes of defects instead of blaming the tire makers, it would not 
have been in vain. The smaller the. nip and tension in the tire 
when in position the better, provided a sufficient margin was 
allowed. In a particular case, a reduction of #ẹ in. down to gy in. 
nip had solved the question of tires bursting. Cooling tires by 
water was a dangerous process, particularly with hard tires, and 
air cooling, which took but little time, should be adopted. 

Mr. MozLey (Burnley) said they only used bogie cars, and their 
records showed only negligible variations in tire wear, and flanges 
gave no trouble. They had scrapped their old trucks, and now 


obtained excellent results from their own trucks; he wondered at. 


the persistence of the four-wheel car. 
Me. A. R. FEARNLEY (Sheffield) pointed out that the sectional 
views, showing tire and rail wear at Sheffield, were intentionally 
cases. The uneven and bad wear did suggest that great care 
was required in selecting the right section of rail: in their case, 
unfortunately, they could not. under present conditions, replace 


a 


In con- 


+ 


' and conductors. 


7 fares, and endeavoured to do the same with all concessions. 
could not see why fares should come down again ; many towns 


the rails of inadequate section, which had been decided on many 
years ago. It was necessary to turn the tires on the wheels before 
placing them in service, and a more convenient method of removing 
used tires was to saw them through. In maintaining tires, they 
expected to get 5,000 miles’ use for 4-in. wear., and to turn the 
tires up once or twice to secure a good flange. He thought tire 
wear was due to some other reason than had yet been found, 
judging by the different results obtained on systems which operated 
under practically similar conditions. 

Mr. IRELAND (L.C.C.) agreed that a very small percentage of new 
tires was good enough to go straight on to the road. The question 
of gauges was very important when many wheels and tires had to 
be dealt with and interchangeability was required. He agreed 
with the author that the temperature for shrinking purposes should 
not exceed 400° C., and did not consider that the use of water for 
cooling tires was justified. It was much quicker and cheaper to 
saw old tires off. Experience showed that two tires from the same 
cast gave very different resulta ; one would wear } in. more than 
another. It was important to keep equal diameters, and in the 
L.C.C. service. cars were turned daily to equalise wear and tear. 
He thought the author had not sufficiently mentioned the results 
obtained with heat and oil-treated tires ; tests showed an increase 
in tensile strength from 55 to 78 tons, and under an abrasive test, 
while 2'4 gr. was removed from the untreated, only 1°42 gr. was 
removed with the treated tires, showing the remarkable results 
obtained by oil treatment. 

MR. WILKINSON (Huddersfield) referred to the effect of the 
differential gear (introduced by himself) on tire wear. It was fully 
expected that a substantial reduction would occur in wear and 
energy consumption, but they found, so far, very little saving— 
only 3,000 miles, in tire life. The track was mostly single; the 
flanges all wore in the same manner, from tread to flange, and the 
diameter of tires varied but little, showing not more than y} in. 
difference when discarded. No studs were employed to fix tires, 
but the latter were caulked on the inside to secure them.. The 
band brake employed experimentally had practically doubled the 
life of tires; it had been in use 2} years on one route. The gears 
were adopted to overcome corrugation trouble, and in that respect 
they promised very well. 

Mr. A. V. Mason (South Metropolitan Tramways Co.) 
introduced the subject of ‘ Return Fares” for discussion, 
mentioning that women made excellent conductors ; that 
time was saved by platform fare collection, and that return 
fares and weekly tickets were a convenience to passengers 
He felt that after the war receipts would 
drop while expenses would remain high, and that the public 
would have to pay the extra money. One method of 
securing this, he suggested, was to charge 1d. per mile, 
divide the mile into four portions, so that. overlaps were 
frequent, and issue single fares at the sums of the 1d. stages 
—no odd 3d. values—and return journeys ; cheap return 
tickets would be issued for all fares above 1d. 

The Id. fares were usually over 75 per cent. of all fares 
taken, and the bulk of the rides were under the mile, so 
that a fairly drastic proposal was necessary. 

The workman was protected by the 4d. per mile, and a 
sufficient service before 8 a.m. and after 5 p.m. had to be 
given. What was wanted was some method of making the 
short-distance passenger pay who had only the alternative 
of walking, and to offer competitive attractive fares for 
long-distance passengers and joy riders. 

Mr. C. D. STANLEY (St. Helens) thought it was very necessary 
to do away with workmen's and similar reduced fares; he did not 
quite see why getting up early should entitle a passenger to a 
reduced fare. He thought there was one undertaking which gave 
no preferential rate, but provided a long stage for 1d. It was very — 
difficult to answer the argument that a man getting less wages 
than a ‘ workman" had to pay more fare. _ 

Mr. H. ENGLAND (Wakefield) considered the author’s ideas were 
entirely. wrong. He disagreed that women were excellent con- 
ductors, and with return or exchange tickets. They must run a 
tramway on a cash basis. He did not agree that receipts would 
necessarily decrease after the war, and would be glad to join in an 
agitation for the revision of workmen's fares, as it was unreason- 
able to carry a man earning £4 or £5 a week at reduced rates. 


Mr. HouForp (Salford) said his Corporation had abolished return 
He 


were shortening the stages, and efforts had been made to raise the 
statutory fare limits. 

Mr. How .ey (B.E.T. Co.) hoped that tramway revenues would 
be maintained after the war, as expenses almost certainly would. 
Practically the only industry which could not increase the price of 
its commodity was the tramway industry, and efforts were now 
being made to obtain sanction to the raising of the statutory limits 
of fares. 

Mr. E. H. Epwarpes introduced the question of 
“ Standardisation of conditions of labour and rates of pay ” 
for discussion. He said that labour long ago came to the 
conclusion that the best and-—most satisfactory method of 
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dealing with conditions of labour and rates of pay was to 
become united. 

It must be admitted that the tramway industry through- 
out the country was most disjointed. Even the various 
negotiations with Government Departments had to be 
‘arried through by the two Associations instead of one, 
which involved a considerable amount of overlapping. 
Further, each authority, without consultation with one 
another—even in cases where inter-running arrangements 
were in force—settled its owu labour troubles independently, 
often with disastrous results, which were becoming more 
and more obvious every day. He suggested the possibility 
of forming a united tramway federation to deal with these 
complex problems. There was nothing original in the idea, 


and he saw no reason why it should not be accomplished in ` 


the tramway industry, which was becoming more and more 
Important every year. ° 

It must not be assumed that the proposal was that a 
standard rate of wages should be established for the whole 
country, but that the country should be divided into areas, 
and the rates of wages fixed in such areas in accordance 
with the cost of living, &e., In such localities. This was the 
system adopted by such trades as engineering, building, &e. 

At the suggestion of the Committee on Production, such 
a federation was in course of formation, the authorities in 
-question comprising Lancashire and Cheshire Municipal 
Tramways, and practically all the undertakings in that 
area, Including the companies, had promised to join, and a 
Sub-Committee had already been appointed to formulate a 
scheme: he felt confident that the great majority of 
tramway undertakings throughout the remainder of the 
country would be equally pleased to join a central federa- 


tion, should one be formed. , 


Mr. HOLFORD (Salford) supported the proposal : it was felt that 
snch a federation would be advantaveous both to the under- 
takings and men, and that many troubles would disappear if an 
area Were dealt with. 

Mk. Howrey (B.E.T. Co.) sugvested that the proposal amounted 
to the standardisation of waves and conditions of work. He 
doubted whether their Association could deal with wages, but it 
could render assistance in equalising conditions of work. 

Mk. WHITE (Grimsby) said the Trade Union officials did make 
some allowance to company undertakings which had no ratepayers 
behind them. He saw ditticulty in getting uniformity in waves, 
though that might be arranged in regard to conditions of labour. 

Mk. Robson (Southampton) thought there would be difficulty in 
arranging uniform rates of pay even in small areas. but uniform 
conditions of work could be arranged ; he hoped the Association 
would take the matter up. The author. in reply, said it was diffi- 
cult to separate wages and the conditions of labour, and he thought 
it quite feasible to copy the engineering trades in reward to uni- 
formity in certain localities. 

Women Drirers,—MR. A. ROBERTSON then gave a brief resume 
of the Greenock and Port Glasgow Tramway Co.'s experience with 
women drivers. who represent 62 per cent. of the total. The earlier 
ones were the better trained, and had scarcely any accidents. The 
necessity of time-keeping was not always recognised by them, aud 
they were not so satisfactory in emergency as the men. 

Mr. FRED Coutts (Paisley) said his experience was the opposite 
to that given by Mr. Robertson. While women made good con- 
ductors, his experience with them as drivers had been unfortunate ; 
only 13 outof 39 passed out after training, and those who qualified 
had. owing to physical disabilities. dwindled down to one, who had 
been driving 18 months. From an inspection of the Glasgow 
service he found that about 8 per cent. of the cars were driven by 
women, which was nothing to boast about. They had a heavy 
workmen's service in the morning, some 14.000 early passengers 
being carried each day, and, if the women drivers failed to turn 
out. it would be a serious matter. He had greatly improved time- 
keeping by introducing a bonus arrangement, with considerable 
deductions for broken time. 

Mr. STANLEY (St. Helens) said he thought there was a labour 
objection to the use of women drivers, and Mr. Mason (Sutton) 
said he felt that the only way out of the labour shortage was to 
employ women as drivers on level roads. 


“ERRORS OF REGISTRATION OF 
ELECTRICITY METERS WITH VARYING 
LOADS. 


By G. W. STUBBINGS. 


THE errors of registration of electricity meters over periods 


during which there is a variation of the current passing are- 


a matter of considerable interest. The problem of obtaining 
the errors of meters on constant loads is one of great sim- 


plicity, but this information gives no prima fucie indication 
as to the degree of accuracy with which a meter will register 
over a period during which the load may vary. between wide 
limits. An interesting case of this question is that of a 
house in which a moderate ioad is used for a few hours in 
the evening, one light through the night, and an occasional 
use of one light, an electric iron, or some similar device 
throughout the day. The inaccuracy of the meter on one 
light may he considerable, but the important point is the 
extent to which this error will affect the total inaccuracy 
over such an extended period as one day. The present 
article is an attempt to investigate this question theoretic- 
ally, and it may be observed that the results apply equally 
to cases of rapidly varying loads, such as are taken by cer- 
tain machines. The investigation is concerned with 
ampere-hour meters only, and variations of voltage have 
not, therefore, to be taken into account. The performance 
of a theoretically accurate meter with varying currents has 
been previously investigated, and it is now well known that 
such a meter with eddy-current braking, whether shunted 
or not, correctly records the total quantity of electricity, 
notwithstanding any variation of the current. : 

The case of a meter of the commutator type may first be 
considered. With such a meter the errog is due to an 
approximately constant frictional torque, and the percentage 
error curve is of the form n = K — afc, n being the per- 
centage error: z a constant depending on the frictional 
torque; K, the percentage difference between the correct 
and ideal speeds of the meter: and c, the current passing. 
Since the meter is inaccurate, the speed of the meter rotor 
will correspond to an inaccurate value of the current, which 
will be— 

Cm = C (1 + K/100 —. 2/100 ©). 
= ¢ + K C/100 — 2/100. 

This expression refers to instantaneous values of the 
current, which may be any function of the time. The 
quantity recorded by the meter will, therefore, be obtained 
by integrating the expression between the limits O and f. 
E being the time during which current has been passing. 


‘i 
T Call = Q + K Q/100 — nifio, 
Q being the correct quantity. The percentage error will 
accordingly be K — afta. Ca being the average current over 
the period /. It therefore follows that in tbe case of a 
meter with an error curve of the form given, the error of 
registration over a period will be the error at the average 
current over the same period, whatever be the nature of the 
variation of the current. 

A simple numerical example may be taken of a meter 
with a percentage error of 2 — 2/c, used for four bours per 
day on a constant load of 2? a peres when the error is 1 per 
cent. fast. and for the remaining 20 hours on a load of 
0:2? ampere when the meter is 8 per cent, slow; the average 
load being 4 ampere, the inaccuracy of registration oyer the 
period of one day is 2 per cent. slow. 

Tt will be immediately apparent’ that ¢ in the above 
investigation refers only to times during which current is 
passing through the meter, and that, therefore, the average 
current is to be reckoned on this time only, and is not to 
be taken over periods of no load. This follows, of course. 
from the fact that however bad the performance of a meter 
may be, on even moderately low loads, it is always quite 
accurate on no lodd. The assumption has also to be made 
that the lowest current passing is greater than starting 
current, otherwise the expression for percentage error will 
not be applicable. 

The case of a meter having fluid as well as solid friction 
may now be considered. With such a meter the errer 
curve will be of the form n = K — a/c — mc, m being a 
constant depending upon the magnitude of uncompensated 
fluid friction. We have therefore— 


Ca = C + KC/100 — n100 — mc® 100 
t’ i e t’ 
f Call = QK Q/100 — i100 — (ajio) f c? df 


t’ 
the percentage error being K — ”/Ca — (mjg) f c? dt, 


The portion of the error due to fluid friction is therefore 
proportional to the ratio-of the mean square of the current 


to the average value of the same, and such value of the 
Mi gnid friction error will thus always be higher than that at 
th, the average load. In the case of most house-service meters, 
not only is the compensation for fluid friction fairly com- 
mm: plete, but the effect of such friction is at the usual loads 
R very small; the value of K is also, owing to the different 
i shape of the error curve, higher than in the case of a meter 
i with solid friction only. It is therefore legitimate to assume 
Wi. that the accuracy of a house-service mercury meter over 
Ti» extended periods will be equal to that of a commutator 
m: meter under sitmilar conditions, the circumstance of varia- 
® tion of current only being taken into account. 
ti: = The effect of fluid friction with meters of higher capacities 
w. will become more important with varying loads, the 
mi. magnitude depending upon the nature of the variation. 
tw With a load corresponding to € = Ca (1 + a sin pf), the 
'¢ ratio of the mean square to the mean current will be 
ly (1 + 4 @), and the effect of fluid friction is sensibly 
a increased. An example may be taken of a 25-ampere 
J.e meter having the values K = 4, n = 2,m = } in the 
above formula. The errors at full, half, one-quarter, and 
it, one-twentieth loads will be respectively 2°1 per cent. slow, 0°8 
i» percent. fast, 3°2 per cent. fast, 2°0 per cent. fast. Assuming 
br Cy = 16 and a = 4, the current will vary between 4 and 
- amperes. The percentage error being K — NjCa — M Ca 
(1 + $ a*), substitution of the assumed values gives a 
. figure of 1:25 per cent. slow, corre-monding to the error for 
-. aconstant current of about 20°6 amperes. 
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ASSOCIATION, 1917.—III. 


| Fuel Economy. 
Abstract of papey bu J. A. Po atson (Salford). 

THE necessity for fully utilien our national resources to 
, Beet the economic conditions arising out of the war has made 

the question of fuel economy one of urgent and vital import- 
ance. The subject is under consideration at the present time 
by a sub-committee appointed by the Advisory Council of 
the Department of Scienific and Industrial Research, of which 

Sir George Beilby is chairman, and will no doubt also receive 

attention from the Departmental Committee on Electricity 

Supply recently set up by the Board of Trade. 

It goes without saying that any proposals on national lines 
for economising fuel must necessarily include a large co- 
ordinate scheme for the cheap production of electricity, and 
the time is therefore opportune for consideration of the ques- 
tion by this Association, representing electrical undertakings 
whose output amounts to 70 per cent. of the total output 
from statutory undertakings in this country. 

It is proposed to discuss in the paper the possibility of 
economising fuel :— 

(a) By centralising the production of power; and 

(b) By combining the carbonisation of coal and by-product 
recovery with the generation of electricity. 

For the present purpose the discussion may be confined to 
the better utilisation of coal.’ 

After deducting the amount of coal exported, the home 
consumption of coal in 1911 was 184 million tons. It remains 
to be considered in what directions economy is possible. 

With regard to the fuel used for blast furnaces and iron 
and steel production, considerable economies have been 
elected in recent years. The employment of modern coke 
ovens with by-product recovery plants, referred to later in 
the paper, has extended rapidly, and as a considerable amount 
of surplus heat is available for the production of power, a 
modern cage oven installation may be regarded as an ex- 
tremely ecOnomical method of coal utilisation. While the 
Jectrifieatican of railways would. in>saddition to other advan- 
ages, Improve their working efficiency, it would not, the 
mthor thinks, greatly affect the amount of fuel consumed. 
There is much room for economy in the fuel consumed at 
nines and also in chemical trades. For power-station engi- 
eers the two items of outstanding interest are ‘ Factories ” 
nd “ Domestice Purposes,” representing a consumption of 45 
ition tons and 39 million tons per annum respectively. 

In view of the growth of power-using industries since 1907, 
e horse-power now installed for factories, including electric 
Motors, cannot be less than 13 million horse-power, and is 
robably more. è ; 
It will be fairly safe to estimate that at the present time 
ch horse-power hour produced entails a consumption of 
th. of fuel. l ; : 

To enzineers who consider this a high figure, it may be 
noted out that for the central stations furnishing returns 


SNe ee Mn ere 


Vol. sl. No. 2,067, Jury 6, 1917.) THE ELECTRICAL REVIEW. | 5 
a ER AS 


for the 1907 census of production the consumption of coal 
comes out at 5.1 lb. per unit, or ubout 3.9 lb. per electrical 
horse-power hour. 

In considering these fuel consumptions, regard must be 
had to the low price at which fuel could be purchased up to 
recent years. j 

In the matter of fuel consumption, the central station has 
enormously improved its position relatively to the private 
power plant during the last few vears. The development of 
the steam turbo-generator, the general adoption of extra-high- 
tension transmission, the increased output, and the improved 
load factor, have undoubtedly effected a considerable reduc- 
tion in the 1907 figure of 5.1 Ib. per unit. 

In a census taken last vear of four groups comprising 26 
electrical undertakings in Lancashire and Cheshire ranging in 
capacity from 500 kw. up to 90,000 kw.. it was found that 
the consumption of coal varied from 24 Ib. to 8 lb. per unit 
sold; the average consumption of all the undertakings in the 
groups (including the largest municipal undertaking in 
Britain) being 3.2 1b. The average calorific value of the coal 
may be taken as 12.500 B.TH.U. This figure, equal to 2.4 lb. 
per horse-power hour, represents a reduction of 52 per cent. 
compared with Sir George Beilby’s estimate in 1905, and 
37 per cent. compared with the average consumption in central 
stations in 1907. 

Very little consideration of these figures is required to show 
that a considerable fuel saving could be effected by an im- 
mediate transference of the factory power load from private 
plants to central stations. Even admitting that as much as 
one third of the total coal consumption in factories is required 
for direct heating purposes, it will be observed that the trans- 
ference of the remaining two thirds of the load to central 
stations under existing conditions would effect a saving of 
not less than 15 million tons of coal per annum. 

With a consumption of 3.2 lb. per unit of fuel containing 
12,500 B.TH.U. per lb., the thermal efficiency comes out at 
only 8} per cent. There are several power stations in the 
United States claiming an overall efficiency of 17 to 18 per 
cent. Under a centralised system of production operating with 
power stations equipped with generators of 15,000 or 20,000 
KW. capacity, combined with water-tube boilers of 10,000 Kw. 
each, and auxiliary plant designed and arranged so as to re- 
duce the heat losses to the absolute minimum, a continuous 
thermal efficiency of 18 per cent. is well within the range of 
possibility. In support of this claim the following estimate 
prepared by a well-known firm of manufacturers for a com- 

bined generator and water-tube boiler unit of 15,000 Kw. 
capacity is submitted. l ` 


Steam pressure at stop valve ... E see 200 lb. 
Initial steam temperature... fs oe 650° F. 
Vacuum at turbine exhaust (30-in. barometer) 29 in. 
Feed-water temperature to economiser as 160° F. 
Steam consumption at full load per Kw.-hour 104 lb. 
Power required for condenser auxiliaries 2 per cent. 
Thermal efficiency of turbine, generator, and 

auxiliaries S “ss ae eae, PUES te: cay 
Boiler efficiency... jas aos en fas Sk aig eas 
B.TH.U. per KW.-hour ... re . 16.120 


Thermal efticiency, boilers, economisers, tur- 


bine, generator, and condenser plant 2153 oa ky 


If we add the power required to operate artificial draft 
Plant, coal and and ash convevors, and circulating water 
pumps (this should not under normal conditions exceed 3 per 
cent.), the efficiency of the plant, ie.. the ratio between the 
heat units eontained in the coal consumed and their equiva- 
lent in KW.-hours delivered at the switchboard is 20.5 per 

CONE. 9. 
Further economics in fuel consumption are possible by in- 
creasing the pressure and temperature of the steam. The 
boiler manufacturers are satistied that there will be no trouble 
in constructing boilers for pressures as high as 500 or 600 Ib.. 
and the turbine manufacturers are prepared to guarantee 
turbines to operate at this pressure with steam superheated up 
to 750 deg. F. Boilers have already been constrnceted for 
350 Ib. pressure, and the following estimates which the 
Britis manufacturers guarantee may be compared with the 
figures in the previous table. 


Steam pressure at stop valve ... bee is 350 Ib. 
Initial steam temperature... sve we 00? F. 
Vacuum at turbine exhaust (30-in. barometer) 29 in. 
Feed water temperature to economiser se 160° F. 
Steam consumption at ful] load per KW.-hour 10 lb. 


Power required for condenser auxiliaries 2 per cent. 


Thermal efficiency of turbine, generator, and 


auxiliaries ace eee ete ese eve ‘9H'°R9 cx) <9 
Boiler efficiency... ife es id ges Ba eer Ge 
B.TH.U. per KW.-hour ... =e . 15.370 


Thermal efficiency boilers, economisers, tur- 
. bine, generator, and condenser plant Yee IDA a cag 


The increased efficiency due to increased pressure and super- 
heat is approximately 5 per cent. Allowing 3 per cent. for 
operation of auxiliaries and 12 per cent. for transmission and 
transformer losses, it is possible to obtain an overall etticieney 
of 18.8 per cent. for energy delivered to the consumer. The 
coal consumption on this basis would amount to 1.45 Th. per 
nhW -hour sold, or $.09 1b. peret trical hose power, 

If several large Stationsjare Unterconutetedcit will be quite 

` D 
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possible to operate the plant in commission continuously at 


or nearly at full load. Under these conditions, the author is | 


of the opinion that 10 per cent.. wouJd be ample to cover 
stand-by and light-load losses. | 

Turning again to Sir George Beilby’s estimate, and assum- 
ing a consumption of fuel at the present time for factory 
purposes of 44 lb. per horse-power pour, the possible saving 
is about 34 lb. of fuel, or nearly 75 per cent. It follows that 
if two-thirds of the factory load was transferred the saving 
in fuel would amount to approximately 22 mullion tons per 
annum. | 

With regard to the consumption of fuel for domestic pur- 
poses amounting to 39 million tons per annum, it is question- 
able if the efficiency, i.e., the ratio of heat units actually 
utilised to the heat units contained in the coal consumed is 
more than 5 per cent. The use of gas fires and gas cooking 
appliances is undoubtedly on the increase, and although some 
may be inclined to disagree, it must be admitted that for con- 
venience and cleanliness they possess distinct advantages. On 
the other hand, the products of combustion must be got rid 
of at the expense of heat in the fuel, and it is doubtful if the 
actual efficiency of gas fires 1s more than 10 or 12 per cent. 

Taking the same basis of comparison, the efficiency of 
electric radiators and cooking devices may be as high as 85 


to 90 per cent., while for convenience and cleanliness they | 


far surpass the gas fire or ga3 cooking stove. The author is 
familiar with a cooking installation of 150 kw. capacity at a 
cotton mill providing 700 meals per day, which has given 
complete satisfaction both on the score of reliability and 
economy, with energy costing ld. per unit. If energy can be 
sold at prices from 3d. to 4d. per unit, electric cooking would 
undoubtedly become universal. 

In a particular case a domestic consumption of 13 tons of 
coal per annum was reduced to 2 tons by the adoption of 
electricity for cooking and partial heating. The increased 
consumption of electricity for four quarters of one year 
amounted to 6,820 units. Assuming a consumption of 1% lb. 
of coal per unit, the total amount of coal consumed at the 
central station for this output would amount to 11,900 lb., 
or approximately 54 tons per annum, as compared with 11 
tons saved, or a reduction of nearly 52 per cent. If only one 
half the cooking and heating for which coal is now used was 
performed by electricity supply from central stations, there 
is a possible saving of nearly 10 million tons per annum. 

It is outside the scope of this paper to estimate the cost of 
a national centralised system of electricity production, but it 
appears bevond question that the saving in fuel, amounting to 
not less than 30 million tons per annum for factories and 
domestic purposes alone, would be amply sufficient to meet 
the charges on the capital expended, and also to compensate 
those existing interests which might be adversely affected. 

If British manufacturers are to have a fair chance a cheap 


supply of power is absolutely necessary. The benefits to the ` 


nation, direct and indirect, would be so great that the Govern- | 


ment would be justified in supporting a centralised scheme 
of power production with the national credit, and in making 
such regulations as might be required to ensure its successful 
operation. 

Interconnection of Electrical Undertakings.—The original 
object of the linking-up proposal was to meet the special 
conditions arising out of the war. While fuel saving was put 
forward in the Board of Trade circular letter as the obiect of 
linking-up, its chief advantage, in the author's opinion, is that 
it will permit the capacity of existing stations to be more fully 
utilised to meet the increased demand for nower which mav 
be expected after the war. As a means of fuel saving it will, 
however, exercise an important effect, as it will be possible 
with a system of linked-up stations to utilise the more effi- 
cient plant to its fullest extent, shutting down the less effi- 
cient plant during the night, »t week-ends. and other times 
of light load. In the case of the 26 T.ancashire undertakings 
already referred to, it was estimated that 110.000 tons per 
annum could be saved. 

Linking-up proposals must, however, be considered with 
relation to the bigger scheme of centralisation, and it will 
be necessary for the loca] joint hoards who operate such 
schemes to possens powers with regard to extensions of plant 
in all the undertakings in their eronp. and so ensure that 
extensions will only take place at those stations which are 
favourablv situated for economical generation. If only sta- 
tions which are favourably situated for economical genera- 
tion are permitted to install new plant, many of the smaller 
stations could shut down immediately, while ethers might 
retain a portion of their plant to meet peak load demands. 

In no case should financial considerations slone prevent 
the supersession of inefficient generating plant. TIn those 
cases where the financial burden would be temporarily in- 
creased, it will be sound policy in the national interest to 
extend the repayment period, or even to suspend the pav- 
ment of outstanding loans, until such times as the economies 
from the new system can be fully realised. 

Carbonisation of Coal—It is common knowledce that from 
a purely thermal efficiency point of view. the carhonisstion of 
enal in gas works is a much more efficient process than the 
direct burning of coal in central power stations. The thermal 
efficiency of a gasworks may be as high as 65 or 70 per cent., 
whereas the average thermal efficiency of central power sta- 
tions is in the neighhonrhood of 8 or 9 ner cent.. although 
ecveral large power stations are obtaining efficiencies of 


_ his address to the Royal Institution last year, put.forwari 


between 12 and 15 per cent. The following comparison will 
illustrate this point :— : 
ELECTRICITY WORKS. 

1 ton of coal (12,500 B.TH.U.) 
burned direct in boiler furnaces 
will produce, at 24 1b. consump- 
tion per unit, X96 units of 


GASWORKS. 

1 ton of coal (12,590 B.T#.U,) 
will produce 11,000 cb. ft. of 
gas = 6,050,000 B.TH.U., 9 cwt, 

_of coke of 9,500 B.TH.U. per lb. 


electricity. = 9,576,000 B.TH.U., 10 gallons 
Thermal value = 2,965,000 of tar = 1,550,000 B.TH.U. 
B.TH.U. Total, 17,176,000 B.TALU. 


Thermal efficiency, 11 per cent. Thermal efficiency, 64 per cent. 
Total heat in coal 26,992,000 B.TH.U. 


There is no direct economy in carbonising coal for the pur- 
pose of producing gas to be utilised for firing steam boilers. 
‘Lhe amount of coal consumed by such a process must always 
be greater than the amount of coal required to produce au 
equivalent amount of heat by direct firing. The whole ques 
tion turns on the value of the by-products produced, and 
before any general scheme of coal carbonisation is adopted 
it will be necessary to ascertain if there is a permanent and 
remunerative market for these. If the cheap production oi 
electricity will lead to its universal adoption, it would be a 
mistaken policy, for instance, to carbonise coal with the sole 
or primary object of producing a smokeless fuel for domestic 
purposes. 

To obtain the highest possible efficiency in power produc. 
tion from the catbonisation of coal involves the employment 
of internal-combustion engines. The high thermal efficienc: 
of gas engines (about 27 per cent.) has often attracted power 
engineers, but although enormous sums have been spent on 
their development in large sizes, they can hardly be claimed 
as a commercial success. _ 

_ There are two systems apart from the carbonisation of coa! 
In gasworks (where illuminating gas is the chief product: 
which may be considered. These are :— 

= (a) Producers of the *‘ Mond ” type, in which coal or cake 
iR burned to an ash with or without the production of bs- 
products. 

(b) Coke oven installations, which distill coal at a low tex: 
perature producing metallurgical coke as the chief product. 
with a certain amount of surplus gas and other by-products. 
_ The “ Mond” producer has been in use for gas engin: 
installations with and without by-product recovery plants 
for at least 20 years. It produces gas at the rate of about 
120,000 cu. ft. per ton of coal carbonised, having a caloritic 
value of 150 B.TH.U. per cu. ft. ' 

When employed for by-product recovery. sulphate of ar 
monia 18 obtained equal to about 4 per cent. of the weigh! 
of coal carbonised, and about 3 per cent. by weight of a 
somewhat inferior tar. The thermal efficiency of a * Mond” 
producer may be taken at 65 per cent. when employed sole: 
for the production of gas. If employed with by-product 
recovery, the efficiency 1s reduced, owing to the larger amoun: 
of steam—about two and a half times the weight of coal car- 
bonised—which is required for the furnace. It will be a fair 
estimate to assume that the efficiency under these condition 
is about 57 per cent. 

Gas Firing of Boilers.—Considerable difference of opini. 
appears to exist regarding the efficiency of gas-fired boiler. 
some authorities placing it as low as 75 per cent., whi 
others claim R5 or 90 per cent. The lower efficiency is proi- 
ably the result of tests made with boilers and furnaces orig" 
ally designed for the direct burning of coal. Prof. Bone. it 


the following comparison between the Bone-Court. surfs: 
combustion gas-fired boiler and direct firing. 


Gas-fired surface Coal-fired 
combustion boiler. hoailer, 
Heat utilised ene sas oe wear 929 751 


Heat lost :— 
In burnt gases nd P .. 30 18°1 
In unburnt gages, &c. sas ... Nil hrs ox bas 
By radiation... bee wie e. 8) 40 


| 100 100 

Assuming an efficiency of 90 per cent. for gas firing ar 
80) por cent. for direct coal firing, we obtain the follow. 
results : 


_ Percent. 
Efficiency of gas-fired producer with by-produtt 

recovery oa By: ss TA ve m 
Efficiency of gas-fired boiler ... ee * deh . Q 
Combined efficiency... i i ci .. 813 
Efficiency of direct-fired boiler ... bee & 


In other words,-for every 100 tons of coal consumed f” 
direct firing we require 155 tons to produce the same amou': 
of heat from producer gas-fired boilers. against which we * 
cover 4 per cent. by weight of sulphate of ammonia, 2: 
4 per cent. by weight of tar. 7 | 

An incidental advantage of gas firing is the cleanlinest ` 
the boiler house and the better control of the fuel supp" 
There should also be a slight reduction in the labour +i 
maintenance costs. On the other hand, the efficiencies claim 
for gas producers are only possible with a high load facte: 
and in the case of central stations it would he necesar " 
most caseg to supplement gás) fiting with coal-fired boilere i7 
dealing with fluctuations of load. 
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It is apparent, therefore, that the whole case for gas firing 
from producer plant rests on the: production of by-products. 
The most valuable of these is sulphate of ammonia. The 
by amount of this by-product depends upon the percentage of 
iy - nitrogen present in the fucl. The average for British coals 
ye may De taken at 1.3 per cent., yielding in a * Mond ” pro- 
g: ducer from 380 to YÜ jb. of ammonia sulphate per ton car- 
i. 
Bh: 
i} 
a 
l 


bonised. 

the following estimate, based on results obtained from 
smaller plant, is put forward as an illustration of what might 
be expected from a producer gas-fired boiler installation of 
5,000 KW. capacity, dealing with a maxtnum demand of 
15,000 xw. and operating with a 40 per cent. station load 


a factor. 
tf. Direcr Firinc. (Boiler efficiency 80 per cent.) 
iP 53,000,000 units at, say, 2 lb. of coal per unit l 
i generated; tons ee = ee ee = 48,000 
z Coal at lds. cre Kent ste a a .. = £36,000 
D Gas PRODUCER AND GAS-FIRED BOILERS WITH BY-PRODUCT 
pe. RECOVERY. 
HM Boiler efficiency 90 per cent. 
ne Combined efficiency 53 per cent. 
EY 74,000 tons of coal at lis... 00 wn. £55,500 
œ 2960 tons of acid at £2 vee ae eee = OBO 
Extra labour on gas plant at Is. 3d. per ton | 
A carbonised ook eee tee 4,625 
“. Extra stores ne A ri RU. aches, ah 1,500 
s Extra labour on by-product recovery, including 
bagging sulphate of ammonia pa e 2,850 
Interest, depreciation, and maintenance on cost 
of producer and recovery plant, 15 per cent. 
on £52,000 ae bok i ies .. = 7,800 
. £78,195 
Less 2,960 tons ammonia sulphate at 
£14 per ton ... a of ... £41,440 
less 2,960 tons of tar at £1 per ton .. 2960. l 
44,400 
- £33,795 
A saving per annum over direct firing of £2,205 


The figure of £14 for amimonia sulphate is above the aver- 
age price received during the last 10 years, but- about £2 less 
than the present war price of £16 per ton. If the present 
price is taken: the saving would be increased from £2,205 to 
£8,125. On the other hand, on the basis of £12 per ton, 
which approximates to the average pre-war price, the saving 
of £2,205 would be converted into a loss of £3,715. 

Although producers have been in operation for 20 years, 
it is not suggested that finality of design has been reached. 
Experiments have recently been made with a view to utilis- 
ing the heat generated by the producer to supply the steam 
required for by-product recovery, and it is possible that deve- 
lopments in this direction may increase the producer effici- 
ency by 8 or 10 per cent. It has also been shown that pro- 
ducers can deal successfully with the lower grades of fuel, 

and as these poorer grades frequently contain as high a per- 

centage of nitrogen as the richer grades. it may be possible 
to utilise the producer with by-product recovery for burning 
grades of coal which it is not profitable under present condi- 

tions to bring to the surface. l 

Coke Oven Gas.—The distillation of coal at low tempera- 

tures for the primary purpose of producing metallurgical 
coke, and yielding in addition a quantity of surplus gas of 
hizh calorific value in addition to other by-products, has been 
advocated in certain quarters as a universal solution of the 
fuel economy problem. The low temperature at which the 
coal is distilled permits of the recovery of by-products which 
are lost in the producer system. The chief of these are 
benzol and a rich quality of tar, from which are derived toluo- 
lene, naphtha. picric acid, and the basic materials for the 
manufacture of aniline dyes. 

Each ton of coal distilled produces ahout 15 cwt. of hard 
blast furnace coke, which at present has a higher market 
price than its equivalent weight in coal. On the other hand, 
the vield of ammonia is less than from gas producers, being 
about 25 to 30 lb. per ton of coal. Hitherto the industry has 
heen confined to steelworks and collieries, where its advan- 
tages are unquestioned, but the importance of the by-products 
recovered and the possibility of utilising the surplus gas has 
drawn attention to the possibility of combining low tem- 
perature distillation with the production of power. The 
wmnount of surplus gas is equal to 4,000 to 5,000 cu. ft. ner 
ton, having a calorific value of 550 p.tH.v. per cu. ft. The 
expense of the installation, however, is very great, and the 
amount of coal consumed to produce a given amount of heat 
in the. form of surplus gas is about 12 to 14 times as much as 
wonld be required for direct firing. _ 

Very little consideration is required to show that as a 
means of producing power, the coke oven can only have a 
limited application. The demand for electricity in the form 
f light, power, and heat is bound to exceed enormously the 
lernand for coke and hv-nroducts, and while the surplus heat 
rom coke oven gas should be fully utilised, either in indepeh- 
lent power stations or where convenient in conjunction with 
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larger power systems, the process cannot be looked on as 
inore than a partial solution of the fuel economy problem. 
It is claimed that instead of metallurgical ‘coke, a soft 


« smokeless fuel can be produced which is suitable for domestic 


purposes; the author is of opinion that an arrangement of 
this kind can only have a local and temporary application, 


- and that the burning of fuel for domestic purposes must 


ultimately be superseded by electricity. 

Coal Supplies —While it is proved beyond doubt that vast 
economies are possible by the better utilisation of coal, there 
is also an enormous wastage going on in mining operations. 
Coal should be regarded as our national capital—a vanishing 
capital, unfortunately—and the greatest natural source of 
the country’s wealth. The proper grading and classification 
of coals and their treatment by washing and sorting is a 
subject which is worthy of the continuous attention of a 
committee of scientific experts. 

The saving already estimated through better utilisation 
would probably be doubled under a scientifically organised 
system of coal production. | 

Conclusions.—To secure the most economical utilisation of 
the national coal supplies, it is necessary to centralise the 
production of electricity on a large scale, and to adopt a 
scheme for its distribution over suitable areas formed without 
regard to existing municipal boundaries. The consequent 
cheapening of production would ensure the general use of 
electricity, and would result in a saving in fuel now con- 
sumed in factories, and for domestic purposes of not less 
than 30 million tons per annum. 

That the erection of large power stations on sites selected 
for economical working, and equipped with turbo-generators 
and direct-fired boilers, is at present the only proved method 
of economical power production on a large scale. 

That careful investigation should be made of the present 
and potential demand for sulphate of ammonia and other bv- 
products, and the sources from which such by-products are 
likely to be available in future. That in some cases the 
generation of electricity can be combired with the production ` 


and manufacture of by-products. : 


In the case of coke oven installations producing blast fur- 
nace coke, the surplus heat should be fully utilised in gas-fired 
boilers for the generation of electricity. 

That in order to organise the economical production and 
distribution of coal, the control and operation of all coal 
mines in the United Kingdom should he placed under a 
central expert authority, the object being to prevent wastage 
in producing coal, and also to avoid unnecessary transport in 
conveying coal from the collieries to the users. 


K 


i 


ci DISCUSSION. 


Dr. FERRANTI, in opening the discussion, said the coal con- 
sumption was the vital question, the by-products were the 
other vital matter, though a solution of the latter question 
was not perhaps feasible now. He took it that distribution 
costs would also come down with greatly extended use of 
electricity. When he discussed the matter before the Institu- 
tion-of Electrical Engineers in 1910, he had hoped that greater 
economy would be obtained generally, and had suggested a 
thermal efficiency of 25 per cent., while the author took 1s 
per cent. as a possible figure. In the cheaper generation of 
electricity to-dav there was, unfortunately, no by-product; the 
gas engine was handicapped by the inefficiency of gas 
making, as the cost of obtaining by-products absorbed the 
profit. In any case, at its present price sulphate of ammonia 
was too costly, though if the price were say, £8 a ton, as he 
estimated it in 1910, there would be a great demand for it. 
By improving the efficiency of the conversion of coal into 
power, and realising to the necessary extent the by-products, 
the process of providing a general supply of electricity was 
automatically started. He congratulated the Association on 
the work it had done, and on the paper under discussion; 
nothing so vitally affected the aelfare of the country as a 
cheap supply of electricity. 

Bailie Smir (Glasgow) said he was specially. interested in 
the carbonisation of fuel and by-product recovery, in which 
his Corporation had had three years’ experience. The plant 
dealt with about 20 tons a day, and it had proved practicable 
to make power gas for boilers and recover by-products on a 
commercial basis. The results were better than those indi. 
cated in the paper; although there was no tar, thev got 
£14,800 for the liquid obtained, as against only £2,000 for 
tar, and the saving was about £20.000, as against £2,200 
shown by the author in his paper. Much cheaper coal could 
he used, and only 1 lb. of steam per lb. of coal, as against 
24 Ih. in the Mond process, was required. The liquid by- 
product divided into a series of resins which gave them a 
number of dyes direct, and thev could dispose of sulphate of 
ammonia at £4 per ton, and still make a profit. The equip- 
ment could be arranged to produce ges or tas and smokeless 
fuel; the latter was an amorphous coke, while gas coke was 
more graphite. and less easy to burn. Experiments showed 
that 13 cwt. of this smokeless fuel gave more heat than a ton 
of ordinary coal, in addition to chemicals and gas of 300 
B.TAR.U. 

Mr. DicKixsoxn (Tiverpool) drew attention to the necessity 
of solving the difficulty of -heating water electrically. if 
domestic heating; by;-electricity ~waa(to be (developed. The 
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question of interlinkin® supply undertakings must be looked 
at broadly. 

Mr. C. H. Worpinauam (President-elect, Inst. of Electrical 
Engineers) thought no sane person would dispute the value 
of the super-station; he felt strongly that general power supply 
would be brought about by linking-up, co-ordination of sup- 
plies, and the use of super-stations. On the whole, he agreed 
with the author. Was the primary object very economical 
use of coal or to make the most of the coal by extracting the 
by-products? He had been much criticised for advocating 
the combination of the gas and electrical interests, but it was 
foolish to throw away the gas engineers’ knowledge, and 
they should strive to get the maximum possible out of the 
coal. He firmly believed that progress would be slow unless 
there was agreement between the public and private supply 
interests, and a scheme on a sound financial basis was carried 
out. He thought it would be preferable to set up a controlling 
authority to ensure that future development was on correct 
lines. He agreed with the author’s views in regard ta electric 
cooking. ‘ l 

Mr. SeLveY agreed with the author practically throughout, 
and with his conclusions. There were matters affecting the 
use of coal which were not referred to in the paper. If a 
poorer coal were worked generally, the cost per B.TH.U. to the 
public would be increased. 
pit did not necessarily mean an increased output from the 
man. Coal carbonisation resulting in by-product recovery 
meant additional supplies, and they must move cautiously in 
the matter. 

Mr. S. J. Watson (Bury) suggested that station engineers 
should find out what power was used in their areas; in his 
case, he found that he supplied about 20 per cent. of the 
Industrial load, and he thought it would be found that great 
increases had occurred during the last three years. He agreed 
that the thermal efficiency of clectric heating was high com- 
pared with other means.  Carbonisation schemes required 
more coal, labour, and money, and were not likely to be 
adopted during the war; he thought they should strive for 
simplification rather than complication of processes. 

Mr. H. S. Esis (South Shields) drew attention to the 
average figure of 5 lb. coal per H.P.-hour for factories, men- 
tioned in the paper, and said that in the case of Bradford, 
he considered it should be nearer 2 lh.; he also asked whether 
coal for heating purposes was included in the figure. 

Mr. Grorrrey Porter (Bexhill) complained that oil fuel 
had been neglected by the author. Tle and others were now 
using coal tar oils, produced in this country, with Diesel 
plant, and no difficulty was experienced in obtaining overall 
thermal efficiencies of 25 to 28 per cent. They obtained 2,000 
units per ton of oil, as against only some 800 units in the 
case of turbine plant. There was an extensive shale belt in 
this'country available for oil production, and he thought the 
smaller isolated supply areas would be more economically 
worked by using oil engines than by linking-up with bulk 
suppliers. 

Mr. Ciraa (Accrington), speaking from experience of Mond 
plant and Jarge gas engines, modified some of the author’s 
figures for by-products, and agreed with him that the large 
gas-engine installation was not suited for the requirements of 
a centralised power scheme. 

Mr. RosBertson, in reply, said the figures for the Glasgow 
experimental gas plant were verv interesting, but he rather 
doubted the capital cost of £13,000. He had an open mind 
in regard to coal carbonisation processes, and had not con- 
sidered the combination of gas and electricity works, but if 
that would result Jn national fuel saving. he felt that it must 
be considered. He was interested in the estimate (bv Mr. 
Selvey) that only ‘half the factory power in the country 
would utilise some 8,000 million units per annum: the pre- 
sent output for all purposes was abont 2,000 million units. 
No doubt Mr. Clegg’s results from by-product plant were 
not unusual at the present time, and as between them and 
those given by Bailie Smith, they must keep an open mind. 
He thought that the available oil fuel would not bé much 
more than suflicient for naval and mercantile marine pur- 
poses for some time to come. 


Electric Vehicle Committee of Great Britain. 
(Formed under the auspices of the I.M.E.A.) 
ANNUAL Report (abstract). 


Constitution. of the Committee-—During the period covered 
by this report, the constitution of the Committee has been 


broadened by including representatives of the following 
bodies :— l 


The Societv of Motor Manufacturers & Traders, Ftd. 
The Royal Automobile Cluh. 

The Institute of Cleansing Superintendents. 
The British Rubber Tire Manufacturers’ Association. 
The Institution of Automobile Engineers. 


Journal.—The Committee’s journal, The Electrie Vehicle 
has been published each quarter, and continues, to gain in 
popularity, as evinced by increased sales. 

Insurance of Electric Vehicles.—As the result of negotia- 
tions., the. Car and General Insurance Corporation, Ltd.. 
agreed to make certain alterations in their Special Electric 
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Vehicle Policy in order-to bring it into line with the Com- 
mittee’s views. | 

Charging Plug and Receptacle.—In regard to the British 
standard charging plug and receptacle, it was decided to 
surgest.to the Engineering Standards Committee that the 
length of the encasing shell of the receptacle should be in- 
creased by 11/16 in. (18 mm.). This alteration does not 
entail any change in the dimensions of the contacts or insu- 
lating shield, nor will it prevent the receptacle with the in- 
creased dimension receiving the plug as at present stan- 
dardised. e 

The design is not covered by any patent, consequently 
any manufacturer in this country is at liberty to mage it. 

Government Regulations —The Committee has paid clow 
attention to orders and regulations issued by Government 
Departinents affecting the manufacture and employment of 
motor vehicles. At the present time, no vehicle can be made 
or imported unless for purposes directly or closely connected 
with war work. 

Local Government Board Loans.—The Committee has had 
under consideration the short-loan periods recently granted 
by the Local Government Board. for the purchase of motor 
vehicles, and a communication was sent to the Board expres- 
ing the hope that upon the termination of the war the latter 
would be prepared to consider evidence, showing that the 
actual useful life of the electric vehicle was such as to justify 
a considerably longer period than five years. 

Tire and Roadwear Research Committee.—Through th- 
courtesy of the Society of Motor Manufacturers and Traders. 
the Committee now has a representative upon the Tire ani 
Roadwear Research Committee that has been formed by the 
Society. The Committee's representative is Mr. BE. W. Curtis. 

Charging Facilities.—A list of charging stations in England. 
Scotland and Wales has recently been compiled. The list 
contains the names of over 200 stations, and gives particulars 
as to maximum ch&rging current available, hours durin; 
which charging can be done, tariff, garaging accommodation, 


C. 

Progress in the Adoption of Electric Vehicles.—The toti! 
number recorded as being in use or on order at the end of 
March, 1917, was 914; this compares with 680 in the previou- 
year. 

Manufacture of Vehicles and Equipment.—In view of the 
probable demand for electric vehicles after the termination of 
the war, the Committee sent to all automobile manufacturers 
in Great Britain a circular letter suggesting that the manı- 
facture of electric vehicles should be given consideration as a 
branch line to the manufacture of petrol vehicles, A some- 
what similar Jetter was addressed to electrical manufacturer: 
suggesting the advisability of producing, after the war, the 
electrical equipments for electric vehicles. 

The Committee wishes again to place on record its high 
appreciation of the voluntary services of its Hon. Secretary. 
Mr. F. Ayton. 


AN ENLARGED ELECTRON OF PRACTICAL 
SIZE: THE FARADAY.” 


By CARL HERING. 


It is the fashion to-day to talk in terms of electrons, the 
entities which compose the atoms. Physicists tell us that the 
smallest atoms are about one-three-hundred-millionth of an 
Inch in diameter, and the largest not many times this; that 


- there would have to be a row of about 200 of them to form 


something large enough to be visible in the most powerful | 
microscope known; that if a drop of water were enlarged to 
the size of the earth, the atoms in it would be about the aze 
of a base-ball; that helium gas contains 77 billion-billion atoms 
per cubic inch, presumably meaning at atmospheric pressure. 
And still further straining our abilities of conception, ther 
tell us that the negative electrons, which are supposed to be 
all alike, are about a one-hundred-thousandth part of an atom: 
that if an average atom were enlarged to a sphere 100 yards 
in diameter, the electron would be about the size of a piz- 
head, though its density is said to be a million-million time 
that of the atom. 

Such staggering and bewildering figures, and the fact that 
they are not yet accurately known, make it impossible to 
talk quantitatively about electrons in practice, yet if the ens- 
neer is supposed to deal with electrons he must know some 
thing more precise about the quantity of negative electricit® 
which an electron represents. _ l i 

The chemist, who has had to deal with these tiny atoms in’ 
quantitative way, has’solved this difficulty in practice by the 
ingenious and perfectly satisfactory and accurate method © 
imagining a practical substantial form of atom, or “lif 
size’’ atom, to consist of a certain number of millions of th? 
real atoms; the exact number is not known, nor is it nece- 
sary to know it, as long as all of them have been increas 
exactly the same number of times. If the atomic weight “ 
hydrogen is 1, then this aggregation, or enlarged, practi 
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atom is by definition such that it weighs 1 gram, and when 
the atoms of all the other elements are increased in number 
the same number of times the practical atums will weigh as 
many grams as are represented by their atomie weights; these 
enlarged, practical, atoms are the well-known gram-atoms of 
the chemist, the gram-molecules being similarly defined. 
These practical atoms are quite substantial and workable 
amounts, being easily weighed and measured. Thus a gram- 
atom of copper weighs 63.57 grams, a piece of copper about 
the size of a large marble, and a gram-molecule of hydrogen 
under normal conditions measures 22.39 litres, or a little less 
than a cubic foot. 

This ingenious and quite satisfactory scheme of the chemist 
to get over this difficulty naturally suggests that a similar 
method might be used to establish a substantial, workable, 
" life-size ° electron. Fortunately a simple relation exists 
which makes this quite practical. 

It is known from Faraday’s law that an atom of every 
element requires exactly the same quantity of electricity to 
oxidise or, reduce it electrochemically per unit change of 
valence, hence the gain or loss of the same number of elec- 
trons, whatever that number is. For the chemist’s enlarged, 
practical gram-atom, it is known definitely that this quantity 
i8 equal to 96,494 coulombs or 26.80 ampere-hours, which is 
also a substantial, easily measured quantity, and like the 
gram-atom requires no stmining of the imagination to con- 
ceive it; it is, in fact, a very large amount for a gram-atom 
to carry when we conceive that it means a charge which 
could cause a steady flow of nearly 27 amperes for one hour. 
This constant quantity has received the name of a faraday 
and is now beginning to be ‘referred to in literature by that 
name. 3 

It will bé seen, therefore, that if the constant (the unknown) 
quantity of electricity which is gained or lost when one real 
atom is oxidised or reduced electrochemically, be multiplied 
by the same (unknown) number that the real atoms have 
been multiplied by to make the practical gram-atoms, it will 
be equal to the faraday. Hence this definite quantity of 
electricity (the faraday) is obtained quantitatively in exactly 
the same way from the minute, unknown quantities of elec- 
tricity, as the definite quantity of matter (the gram-atom) is 
obtained from the minute, unknown quantity of matter in a 
real atom, thus deducing a real, definite, substantial quan- 
tity from the realm of the unknown and inconceivable. Even 
another unknown quantity is eliminated thereby, namely, the 
number of real electrons which a real atom gains or loses in 
being oxidised or reduced; this need not be known either in 
establishing these substantial, workable units in this way. 

The faraday may, therefore, quite consistently and cor- 
rectly be called a gram-atom-electron, or enlarged electron, or 
popularly, a life-size electron, and with this understanding 
this enlarged electron can be rationally and correctly used 
in calculations and in literature; and as its size is so incon- 
ceivably larger than the real-electron, no confusion could ever 
anse in the intelligent mind as to whether the real or the 
enlarged electron is meant if the latter is referred to more 
briefly as an electron, just as the chemist may, and often 
does, refer briefly to the atom when he. really means the 
enlarged gram-atom. 

Thus it is quantitatively correct to say that a gram-atom of 
hydrogen (1.008 grams) loses one enlarged electron (one fara- 
day, or 26.8 ampere-hours) on being reduced, or that one 
gram-atom of iron (55.84 grams) gains three enlarged elec- 
trons (3 faradays or 80.4 ampere-hours) on being oxidised 
from iron to the ferric state. Each of the + and — signs 
often placed over the symbols of atoms showing the free 
charges carried after dissociation, and every unit of valence. 
therefore, represents an enlarged electron of one faraday if 
the symbol represents a gram-atom. Similarly, each bond 
then represents: quantitatively the attraction of one negative 
faraday or enlarged electron on one element to one positive 
electron on the other. 

Whether chemical reduction is a loss of negative electrons, 
as stated above, or a gain, is perhaps still controversial, and 
not yet proved physically; whichever it is, oxidation is the 
exact reverse; this does not affect what has been said above 
about the quantity of the enlarged electron, but merely the 
direction of its flow. - 
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CORRESPONDENCE. 


Letters received by us after 5 P.M: ON TUESDAY cannot appear unti 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hace the writer's name and address in our possession. 


, Induction Methods of Fault Localisation. 


Having read with interest Mr. H. E. Blake's article in your issue 
of June 15th on the above subject, I should like to make a few 
remarks, - 

With a medical coil on à high-resistance fault one has to connect 
the secondary to the faulty cable, but on a low-resistance fault, or 
when locating the position of a buried cable, the primary connected 
up instead is very much louder. ; i 


A clearer sound is obtained with a condenser shupted across the 
telephone receiver. 

I find that ordinary watch telephone receivers are quite satis- 
factory if the search coil is wound to get maximum sound with the 
receivers you intend using. A good method in winding is to bring 
out the ends of the various layers, and then experiment by con- 
necting them in series or parallel. 

You should be able to hear the hum (or tap, using a single-stroke 
arc-interrupter) with the receivers held slightly away from the 
ears. I think a search-coil with a 3-ft. base is most suitable. 
not so.cumbersome, and brins the location of the fault within that 
length. 

I have made a coil with'a base of 1 ft. 4 in., which has enabled 
me to mark out faults within that length : also, it is handy for 
using on cables inside draw-boxes where cables are laid on that 
system, 

While on the subject of fault localisation, I would like to mention 


` that in this district we now and again have cables draw apart yh 


to $ in. at joints due to mining subsidence. I have wondered 
whether it would hurt a wood cable to connect the secondary of a 
petrol engine type ignition coil to one end of the open-circuited 
cable and earth the other end, thereby obtaining a spark-gap at the 
drawn-out joint. 

If not detrimental to the cable, would it be feasible, with the aid 
of a wireless coherer. detector, or other instrument, to vo over the 
surface where each cable joint is situated, and locate the sparking- 


gap joint? 
North Staffs. 
Lunn, July 2nd, 1917. 


Electro-Culture. 


With reference to your leading article in last week’s issue, can 
any reader say why some form of Armstrony’s machine for develop- 
ing frictional electricity, by means of efHuent steam, should not be 
used for charging the field network? The escaping steam would 
not be objectionable in open situations. 

Leslie Miller. 


London, E.C., Judy 2nd, 1917. 


LEGAL. 


THE ELECTRIC LIGHTING OF CHIPPING WYGOMBE. 


In the King’s Bench Division on Tuesday last, before Mr. Justice 
Bailhache, an action was brought by the Wycombe Borough 
Electric Light and Power Co., Ltd., to recover £1,290 under an 
agreement for public lighting from the Mayor and Burgesses of 
Chipping Wycombe. and there was a counterclaim, 

Counsel for the plaintiffs, Mr. E. Pollock, K.C., and Mr. C. R. 
Dunlop; for the defendants, Mr. J. B. Matthews and Mr. A. E. 
Hughes. 

Mr. Po..ock. K.C.. in laying the plaintiffs` case before the Court, 
said they claimed £1,290 under an agreement, dated October 3rd. 
1911, for electric current for, and maintenance and repair, and 
renewal and cleaning of, electric lamps used in the street lighting 
of the Borough of Chipping Wycombe. There were due four 
quarters’ instalments, the amounts being £332 10s. each, and thé 
plaintiffs further claimed interest at the rate of £4 per cent. per 
annum from the date of the writ to judgment. - 

The defendant Corporation denied that £1,290, or any part of 
that sum, was due to the plaintiffs under the ayrcement, by which 
it was provided that payment should only be made in respect of 
each lamp lighted, at the rate of £13 perannum for each arc lamp. 
and £3 per annum for each wire lamp. The number of lamps 
lighted during the period referred to in 1916. and the times when 
they were so lighted, and the amounts payable, were stated, the 
total being £86 15s. 2d. It was provided in the ayreement that if 
the lamps should not be lighted the defendants shouid be At liberty 
to deduct from any payment 3s. per night for each arc lamp. and 
8d. per night for each wire or other lamp. The number and des- 
cription of lamps which remained unlighted during 1916 were 
stated, and the defendant Corporation claimed to be entitled to 
deduct from the payments to the plaintiffs, under the agreement. 
a sum in excess of the £1,290 mentioned in the statement of claim, 
and pleaded that the statement’of claim did not disclose any cause of 
action. It was an implied term of the agreement that the plain- 
tiffs should only receive remuneration in respect of each lamp 
actually lighted. The non-lighting was due to the Defence of 
the Realm Act, by. which lighting was made impossible. and the 
defendants were thereby discharged from their oblizations. and 
the provisions had thereby become unenforceable by the plaintiffs 
as against the defendants. 

Mr. POLLOCK then dealt with the legal aspects, especially 
mentioning the Leiston case in support of the plaintitfs’ claim, and 
said they were entitled to recover the full amount. 

Mr. MATTHEWS, for the defendant Corporation, dealt seriatim 
with the provisions in the agreement, and said that there was no 
obligation on the part of the defendants to pay anything except 
in respect of each lamp lighted ; therefore, nothing could turn on 
the penalty clause. The contract was not to be regarded as having 
been frustrated by the conditions which had arisen. The defen- 
dante treated the contract as being still in force.Jand under it he 
submitted that they were;|liable only;for) the lamps lighted, and 
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that they were levally in a position to deduct for those lamps 
which had been unlighted. 

Mr. JcsTIcE BAILHACHE. in giving judgment. said the case 
* would have been interesting but for the fact that a somewhat 
eimilar case had been before the Court of ,Appeal—he referred to 
the action brought against the Leiston Urhan District Council by 
the Leiston Gas Co. There was not much to distinguish between 
the two cases. Reading the Wycombe “ penalty clause” in con- 
nection with Clause 7 and the end of Clause 3, he was satisfied that 
the words “from any cause whatever |` were, in fact, linited to 
causes over which the electric lighting company had control : 
limited, in fact, to cases of default or neglect on the part of that 
company. There was no distinction in that respect from the 
Leiston penalty clause. In the Leiston case the decision of the 
Court of Appeal was made clear, and it was binding on him. He, 
therefore, must rive judgment for the plaintiffs for the full amount 
claimed, with costs. 

Mr. MATTHEWS asked for a stay of execution, on payment of 
costs into’Court. : 

Mr. PoLLocK said that if the defendants would agree to pay 
interest on the money he would consent to a stay of execution. 

MR. JUSTICE BAILHACHE: Very well; then there will be judg- 
ment for the plaintiffs for £1,290, with interest from the date of 
the issue of the writ. 
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LIGHTING RESTRICTION ORDER. 


Tag Stalybridge, Hyde, Mossley, and Dukinfield Tramways and 
Electricity Board were fined 40s. by the Stalybridge Magistrates, 
on Monday, for failing to shade or reduce the lights at the generat- 
ing station on June 1%th. It was stated that the Board had 
obtained an exemption under the Lighting Restriction Order on 
complying with the condition that a responsible person was in 
constant attendance to answer telephone calls within 15 seconds. 
On June 19th the defendants failed to respond to a call made for 
the purpose of receiving a test message issued by the Field-Marshal 
Commanding-in-Chief Home Forces (Lord French). The defence 
was that there was something wrong with the relay connected with 
he telephone system. 


WAR ITEMS. 


Shipping After the War.—With reference to arrange- 
ments that were recently being entered into in certain cases 
for the charter of British vessels for use after the war, the 
Ministry of Shipping has announced that it thinks it desir- 
able to warn all concerned that they can have no assurance 
that national requirements will admit of effect being given to 
such arrangements when the tiine comes. 


Carbon Imports Prohibited.—A Proclamation dated June 
th prohibits the importation of the following into the 
United Kingdom, save those imported under Board of Trade 
licence :— ` 

Carbons for are lanps; carbons for searchlights: cartridges 
of all kinds and parts thereof; electric dry cells and carbons 
therefor. 


South African Engineers’ Corps.—Mr. Mason, chief 
mechanical and electrical assistant engineer of the Rand 
Water Board, who has seen service in German East Africa, 
has been appointed to the command of a Miscellaneous Trades 
Corps for Europe. The strength of the corps is 232, and the 
age limit 52 vears. The corps will consist of boiler-makers, 
fitters, trimmers, pipe-fitters, carpenters, platelayers, and the 
like. 

Excess Profits.—IJIn the House of Commons, Sir Francis 
Lowe asked the Chancellor of the Exchequer whether in 
computing the excess profits tax he would recognise the clanns 
of those who had sunk capital in developing industries to 
have the amount so expended by thein added to their other 
capital expenditure in estimating their pre-war standard of 
profits—Mr. Bonar Law replied: In computing capital for 
‘the purposes of the excess profits dutv account 1s taken under 
existing law of proprietors’ capital employed in the business. 
A return on unremunerative capital invested during the stan- 
dard years is also provided for by section 41 (4) of the Finance 
(No. 2) Act, 1915.—Financial Timea. 


American Comment on the Rising Cost of Materials.— 
The Electrical Age, of New York, comments editorially on the 
situation in its June issue thus:—‘‘ Those of us who eat 
to live know only too well how the cost of foodstuffs is climb- 
ing. Even dog biscuit is soaring, and that despite the fact 
that virtually no demand for it comes from dogs. The old 
economic axiom of supply and demand seems to play fast 
and loose when there’s a war on. The supplies appear 
though to come along somehow whenever a dollar is fished 
out of a pocket that formerly held but 50 cents. If anvone 
doubts the truth of this statement Jet him ask the manager 
of any public utility, say the manager of a power plant or 
an electric railway. He will tell vou how much the cost 
of labour, coal, oil, cotton waste and repair parts has gone 
up since Germany started out to sit in the sun. The railwav 
man says it takes about two fares to buy what could be had 
for one fare in antebellum days. He can get the stuff, but 


he must have more fares. Judging from our own experience 
with dog biscuit and other things, we guess the railway man 
is right. He wants more revenue from his property to help 
him pay his mounting bills, sọ he has asked the public ser- 
vice commission hereabouts to let him tack on a charge of a 
couple of cents for transfers. If he wins the commission over 
to his side, the people will stop transferring and take to walk- 
ing; if he doesn’t win, his railway is headed for bankruptey. 
In either event, his lot is not an enviable one.” 


Bad Time-keeping.—The Ministry of Munitions is pu. 
ting into effect the provision made in the Schedule of Pro- 
tected Occupations, M.M. 130, for withdrawing protection 
fromm recruitment on account of bad time-keeping from men 
engaged on Adiniralty, War Office, or munitions work. The 
following procedure is being adopted :— 

l. Allegations of bad time-keeping will in the first instance be investigue’ 
on the spot by the Local Representative of the Admiralty or the Ministry d 
Munitions. H he considers that the case is a serious one, he will send; 
report on it to the Admiralty or to the Ministry of Munitions, as the cis. 
may be, who, if they consider that further, action should be taken, will rete 
the case to the Local Enlistments Complaints Committee for the Division v 
which the man is employed in order that they may report upon it. The 
Committee will be instructed in all cases to hear the man personally beise 
making their report, and, if he wishes it, to hear also the Branch Secreta 
Or other representative of his Trade Union. They will also communi cic 
with the employer if he makes representations to them, or if they consider n 
desirable. On receiving the :eport from the Committee, the Admiralty, or 
Ministry of Munitions, as the case may be, will decide whether the case k 
sufficiently serious to warrant the withdrawal of protection under the 
Schedule, 

2. Sickness or other reasonable cause will be taken into account in deci 
ing whether the case is one where protection should be withdrawn. 

5. In the case of men employed in controlled establishments, the questi: 
of the withdrawal of protection for bad time-keeping will not ordinariis t- 
considered unless the man concerned has been previously convicted of bas 
time-keeping by a Munitions Tribunal and has subsequently failed to improv 

4. The procedure set out above will apply to men in non-controlled zs wal 
as controlled firms; but in the case of non-controlled firms, the preliminas 
of prosecution before a tribunal will not be practicable. 


Exemption Applications.—Dover Tribunal has granted 
four months’ exemption to G. F. Howard (34, C1), a fitter 
in the Corporation tramway department. 

At Aldershot, Mr. Vertue, electrical engineer, appealed for 
W. G. Hubbard (36, C 2), mechanic, who, he contended, was 
doing better service in his present employment than he would 
be as a soldier. The appeal was dismissed on the under- 
standing that the Military would use the man as a substitute. 

At Gillingham (Kent), Mr. A. D. Chalmers, borough elec- 
trical engineer, appealed for W. A. Macdonald Paton (1%. 
electrical engineer, and said that he had-done all he could 
to replace him. Exemption pending substitution was granted. 

On a Military appeal, exemption to November Ist, allowed 
by Gloucester Rural Tribunal to the electrical engineer at 4 
local private asylum, has been reduced to July 15th, and made 
final. 

At Gloucester, the Military appealed against condition! 
exemption granted to two motormen (36 and 34, Class C2 
on the Corporation tramways, on the ground that they wer 
engaged in one of the public services included in the lit 
of certified occupations. The general manager (Mr. F. H. 


Corson) said that they had cut down the services to the lowe-t 


consistent with public requirements. The appeals were 
allowed, and the calling-up notice was fixed for July 3lst. 

The Central Appeal Court has dismissed an appeal in res- 
pect of a L. Marshall, manager of the Taunton Tramway 
Co., Ltd. 

Feyton Tribunal have allowed a Military appeal against 
exemption held by T. D. Linder (27), fitter and turner with 
the Hart Accumulator Co. 

The Isle of Thanet Tramway & Lighting Co. appealed. at 
Broadstairs. for four men engaged on the tramways. The 
manager (Mr. Forde) said that the men concerned were i- 
dispensable to the proper working of the undertaking, which 
was decidedly one of public ‘utility. He had released other 
men passed for general service, though they had been grantei 
conditional exemption, and he was quite prepared to relea* 
these men if satisfactory substitutes could be provided. bui 
it was no good sending him a draper or a tailor. At the 
beginning of the substitution scheine they sent him a man 
who, he should think, had never been inside an engineerin: 
shop. Conditional exemption was granted in each case. 

On a review, Folkestone Tribunal has renewed conditions! 
exemption held by F. J. Robinson (34, Class C1), electnuan 
at the Pavilion Hotel. 

At Folkestone, the Electric Light Co. applied for t7? 
months’ exemption for W. V. Baker, meter reader and 
account collector, to enable a substitute to be trained. The 
request war granted. 

At Lincoln, exemption was claimed by Mr. Gregory, el 
trician. for his wireman, placed, after rejection, in Class P? 
He: said that he had in hand an important contract unde? 
licence from the Ministry of Munitions. Three months were 
conceded. 

At Maidstone, three months’ exemption has been allow?" 
to Mr. W. T. Lambert (39), manager of the Corporati 
tramways, and H. Haves and C. Hudson, coal unloaders #! 
the Corporation electricity works. 

At Rvde. exemption was claimed by P. G. Churchill (2% 
Class A), stoker at the works of the Isle of Wight Elect™ 
Light Co. Tt transpired that Churchill had been reietei 
froin both the Armv and Navy, and the company engaged h! 
in consequence. Exemption unti) January lst was grant 

A Military appeal was made at Ryde (Isle of Wight) again 
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exemption held by F. A. White (26, Class A), electrical fitter _ 


with the Isle of Wight Electric Light Co. It was urged that 
White was in a reserved occupation, but the Military Repre- 
sentative contended that there was no reservation at all. It 
transpired that by a new regulation anyone at a generating 
station was exempt, and the Tribunal decided that White 
was in @ reserved occupation, and confirmed their previous 
decision. 

At Burnley Tribunal, Mr. Mozley, tramways manager, ap- 
pealed for the senior conductor and checker, aged 39 and 
married, passed C2. The Town Clerk stated that such men 
were not now certified. Mr. Parker (Military Representa- 
tive) had no objection to a temporary short exemption. Mr. 
Mozley asked if they could be allowed to retain the man 
until the busy season was over. He was given to September 
30th (open). 

At Southwark, Coun. T. E. Hewitt, who is a member of 
the Tribunal, and carries on business as an electrical engineer 
in the borough, applied for the further exemption of three 
metal workers, 28, 27, and 23 years old respectively, all passed 
for general service. He stated that before the war he em- 
ployed 17 men, but had now only these three men left. They 
were engaged on making metal parts for the R.A.C.D., 
whilst the Minister of Munitions had taken over certain pre- 
mises in South Wales, and had called upon him to light them 
up at once. He was also engaged on installing the electric 
light at Red Cross Hospitals. If he could get men to take 
the places of these employés he should be glad to release them, 
but they were engaged on work of extreme national import- 
ance, and they were behind with their deliveries. They were 
granted a month's exemption each. . 


LOW-TEMPERATURE ELECTRO-THERMAL 
PROCESSES. 


A PAPER read by Mr. C. F. Hirshfeld, chief of the Research 
Department of the Detroit Edison Co., before the American Electro- 
Chemical Society, was recently reported in Metallurgical and 
Chemical Engineering. The author said that, in a general sense, 
the electric furnace could not be considered a commercial com- 
petitor of furnaces heated by combustion. The use of the electric 
furnace must make possible the attainment of something unattain- 
able by combustion methods, or else there was no possibility of its 
being used in place’ of the older type excepting, possibly, under 
very unusual conditions as to the relative costs of fuel and electrical 
energy. 

There were certain low-temperature processes which, under 


certain circumstances. could be conducted to better commercial | 


advantage by means of electric heating than was possible by means 
of combustion heating. The term “low temperature " might be 
taken as referring to temperatures below about 290° C. (554° F.). 


Such temperatures were below practically all commercial metal- ° 


melting temperatures, but were common in numerous baking and 
drying operations, which formed a surprisingly large part of 
industrial processes. 

During the past few years the use of electric heating for such 
temperatures had been adopted in cases calling for the installation 
of equipments with capacities ranging from several hundred to 
several thousand kilowatts. 

The best example of the extensive adoption of electric heating 
for low-temperature work was furnished by the electric japanning 
equipment installed during the past few years. The word japan 
was used as a sort of collective title for a number of paint-like 
materials ‘intended to be baked at various temperatures between 
100° C. (212° F.) and 260° C. (600° F.) for decorative or protective 
coatingson metal objects. 

When electric baking of japan was first considered a few years 
ago, it was found that practically all japanning practice was of 
an empirical character. Makers of japans practically all agreed 

‘upon certain rules and regulations, but there was a large mass of 
8)-called trade secrets which were, partly or wholly, mutually con- 
tradictory ; operators were hired on the basis of a self-advertised 
collection of rules of thumb, combined with imaginary charms of 
various sorts for ensuring excellent results. The executive respon- 
sible for factory production were entirely at the mercy of these 
self-styled experts. It was not surprising that. under such con- 
ditions, the japanning room should have been a source of constant 
worry. In many establishments an average rejection of as much 
as 10 per cent. of the finished work was regarded as a characteristic 
of japanning processes, and was taken as a matter of course. The 
methods in vogue made it so impossible to control the essential 
Variables that little opportunity existed for studying in the field 
the effects produced by giving them different values. 

The application of electric heating to this art served the very 
useful purpose of making it possible to control accurately some of 
tne variables, and the combination of electric heating with the 
continuous methods which were introduced with it made this con- 
trol more extensive and automatic. With the combination of 
electric heating and continuous types of oven as now built, it was 
possible to control accurately and automatically all of the variables. 
Therefore, if one piece of work was satisfactory all must be satis- 

factory, if they came to the japanning room in the same state of 
preparation and if they had the same characteristics as to quality 
of material, contour, distribution of mass, &c. 

Much of the credit for the control attainable with electrio 


|. 


baking japan were given in the paper. 


heating must be given to the mobility of electric heating units. 
They could be shifted about with great ease until that particular 
arrangement which gave the best temperature distribution and best 
temperature gradient was discovered. After they were once located 
in such positions, the results attained were independent of all of 
the variable characteristics of combustion processes. Their per- - 
formance must be the same not only day after day, but even year 
after year. 

‘he ease and certainty with which electric heating units could 
be controlled automatically must also be given its full share of 
credit. The human factor, with all of its inherent tendency 
toward forgetfulness and toward variation from time to time, waa 
absolutely eliminated by this method. TOF 

Since the introduction of continuous electrical methods it had 
been possible to make semi-scientific investigations in the industrial 
field, and several notable pieces of work had been done along these 
lines. As a result of one such investigation, the japanning in one 
large plant had been reduced to what was practically an absolute 
basis. In this case practically everything was controlled auto- 
matically, and one individual located in front of an instrument 
board some distance from the ovens and out of sight of all 
operations had general supervision of the entire process, and was 
responsible for results. 

At the time when electrification started it was customary to bake 
japan in direct-fired gas ovens, in most plants. In these ovens gas 
was burned within the space in which the work was enclosed, and 
the, products of combustion baked the work during the entire 
process. It was found to be particularly difficult to be sure of 
obtaining a high gloss, and the weathering qualities of work made 
under what were supposed to be exactly similar conditions were 
remarkably diverse. 

Photomicrographs showing typical structures resulting from 
It was shown that from 
baking japan slowly in a direct-fired gaa oven the formation of 
small craters resulted, which seemed to be typical of all baking 
methods in which the heating was done by means of hot gases 
hathing the work. 

On the other hand, photomicrographs of work done in electric 
japanning ovens under otherwise. identical connections, show that 
the electrically-baked piece had smaller end more evenly dis- 


. tributed craters, and that the surface was more perfect. The 


baking of the coats in the gas oven consumed a total of 54 hours, 
while the three corresponding coata were baked electrically in 
2 hours and 40 minutes. Inspection of pieces baked in direct-fired 
gas ovens, and similar pieces baked in electrically-heated ovens, 
always showed that the electrically-baked material had a higher 


„and more perfect gloss or finish. 


Practically all heat transferred to the work in a direct-fired gas 
oven was carried to it by convection. In an electrically-heated 
oven at least part of the heat was brought to the work in the same 
way ; the rest of the heat was transferred by radiation from the 
heaters. and it seemed probable that the action of the heat received 
in this way was different from that received by convection. It was 
at least probable that radiant energy penetrated the japan coat to 
a considerable depth before being entirely absorbed and converted 
into heat, and this caused more rapid setting of the inner portions 
of that coat. 

If the craters were due to the causes assumed above, it should be 
poasible to eliminate them entirely by baking the japan from the 
inside out. This could ‘be done electrically by heating the metal 
itself, either by the direct passage of current or by induced eddy 
currents. 

Certain experiments were conducted on a small scale, and 
inspection showed the sample baked by convection heating to have 
the poorest surface, while that baked by internal heating very 
obviously had the highest gloss and most perfect surface. Baking 
by internal heating was essentially an electrical method, far 
removed in every way from methods previously in use. With this 
method a maximum metal temperature of the order of 170° C. 
(338 F.) and a bake of 15 minutes were perfectly capable of giving 
better results than could be obtained with external electric heating 
with 45-minute bake and a maximum temperature of 230° C. 
(446° F.). It seemed probable that one coat baked in this way 
would prove the equal of two or three baked by the older methods. 
The effect of all this upon energy charges for a given weight of 
metal baked was obvious. 

An equally promising field existed in foundry core rooms. The 
baking of foundry cores was a most haphazard process in the 
majority of foundries. Preliminary experiments conducted for the 
purpose of discovering whether the essential properties of cores 
varied as greatly as their colours gave astounding results. 

There were now in operation several electrically-heated core- 
baking ovens, and their users all appeared highly enthusiastic over 
the results attained. 

There were numerous ‘other low-temperature baking processes, 


. and the majority were in the same undeveloped state as the two 


cited above. One very important field in which little had beendone . 
was the baking of foodstuffs, such as bread and other cereal 
products. Electric heating had been applied to the baking of such 
materials in several cases with very gratifying results, improving 
both the appearance and quality of the product. 

The introduction of electrical methods for such .purposes as 
enumerated above should be of particular interest to the chemist, 
because it made it possible to reproduce on an industrial scale a 
sequence of operations and conditions which had been worked out 
on a small scale in the laboratory ; it made it possible to control 
industrial production to the same extent that laboratory investiga- 
tions were controllable, and thus opened to the chemist in the 
industrial field a tremendous opportunity for improvement of 
product and increased production. 


` 
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” Prof. Hirshfeld’s paper elicited a long and animated discussion.| 

In his tinal reply, Prof. Hirshfeld emphasised that the cost of 
energy was by no means necessarily the vital point. Ten years 
ago japanning was done by coal and coke firing. The change to 
var heating involved an energy. differential of 18 to 1, but the 
higher cost of the gas was considered of minor importance. Why 
not now change to electric heating, where the differential was so 
many times smaller than in the former case ? 


a“ 


BUSINESS NOFES. 


Book Notices.—S/oley’s Maqaine which was suspended 
at the outbreak of the war, is now being re-issued. The June 
number is largely devoted to the question of efficiency, which is 
being closely studied by industrial and Jabour leaders. Efficiency 
in the boiler house. where perhaps the gicatest economies can be 
effected, is the main feature of the issue, which can be obtained 
from Messrs. Scholey & Co., Ltd.. price 2d. 

Vol. NII of the Proceedings of the Rwrby Engineering Society 
for the session 114-15 has recently been issued. the delay being 
duc to the war. It contains paperson * Mo.tern Electric Lighting,” 
by H. C. Wheat’ “ Modern Condensing Plant Systems,” by T. R. 
Houston: and Deep Well Boring,” by —- Sahl; as well as a list 
of members and other domestic information. 

We have received a copy of No. 7 of Russia, an illustrated 
magazine of Anglo-Russian trade. published by Messrs. R. Martens 
and Co., Ltd. (Development Department), 149, Leadenhall Street, 
B.C, 3. 

The Ceatral for June contains articles on “A New Form of 
X-ray Localiser.“ by F. F. Renwick: “The Human Elemént in 
Industry.” by © Works Manayer“: “With a Field Company in 
Picardy.” by R.O.B. ; and “ Arthurs Pass Tunnel, N.Z.” by E. L. 
Gosset ; as well as numerous “Old Student Notes” and additions 
to the Roll of Honour. í 

The second issue of the M. and C. Apprentices Maqazine has 
come to hand. rejoicing in the success of ita predecessor. It con- 
tains many interesting articles and humorous, technical. and 
personal items. 


Trade Announcements. —M essRS. Veritys, LrD., have 
taken new oftices in Birmingham at Phwnix Chambers, Colmore 
Row. Telephone namber unaltered : “Central 12.” 

Mr: H. G. CRUsk announces that he is continuing the business 
of his late father, Mr. Cruse. electrician, of 37, New Road, Lewes 
(Sussex ). 


Swedish Trade in Canada.— According to a report from : 


the Imperial Trade Correspondent at Toronto. quoted in the Board 
of Trade Journal. a Swedish Association of Canada (Svenska For- 
bundet i Canada) has been established. with offices in Montreal. for 
the purpose of bringing Swedish nationals in Canada into closer 
communication with each other for mutual benefit, and for 
furthering intercourse between Canada and Sweden. It js anti- 
cipated that for the present the activities of the Association will 
be largely confined to preparations for closer relations after the 
war. a 


Catalogues and Lists.— erssrs. E. Bennis & Co.» 
LTD., 28, Victoria Street, London, S.W. 1.—New catalogue (28 pp.) 
almirably illustrated with half-tones and line drawings, dealing 
with their boiler-house elevators. A general description of their 


gravity bucket elevators is followed by some notes on the economy | 


of small elevators, and on their self-starting and _ self-stopping 
device. Brief accounts are then given of plants installed by them 
for a number of well-known mills. Copies of the catalogue will 
be forwarded on application. 

Mr. G. WUTHRICH, of Oswaldestre House. Norfolk Street, 
London, W.C. 2, sends us a 64-paye booklet containing illustrations 
of a number of the principal specialities of the Oerlikon Co., also 
interior and exterior views of the company’s works in Switzerland. 

BRITISH INSULATED AND HELsBY CARLES, LTD., Prescot.— 
Twelve-page illustrated catalogite of the “Prescot” wiring system. 
The system and its component parts are described, and prices are 
tabulated for twin house wire, joint-boxes, bases, and distribution 
boxes. 

Makers of all classes of electrical material are requested to send 
their catalogues to THE B.E. Co. (of London and Birmingham), 
Lro.. 410, Mansion’ House Chambers, E.C. 4, for transmission to 
the firm’s agent in Paris. 


Change of Name.—Mr. W. A. Scott (Messrs. W. A. 
Schultz & Co., chartered accountants) announces that he has by 
Deed Poll abandoned the name of Schultz. and adopted that of 
Scott. The style of the firm will be W. A. Scott & Co. 


LIGHTING AND POWER NOTES. 


Australia, —The Sydney Municipal Council Electric 
Lighting Committee has decided to dispose of a number of obsolete 
arc lamps. valued at €16.000, owing to carbons being unobtainable 
and to a more efficient lamp having been placed on the market. . 


Barrow.—The L.G.B. has suggested to the Health Com- 
mittee the advisability of submitting its proposals for electrifying 
the sewage pumping plant as soon as practicable, in order to facilitate 
the granting of a loan for the work when the present restrictions 
are withdrawn. 


Belfast. —PRICE INcrEasE.—The Tramways and Elec- 
tricity Committee has recommended that the present rate for 
electricity be increased by łd. per unit from July lst. 


Bexhill-on-Sea.— Owing to the increase in the cost of 
service cables, the T.C. has decided that consumers shall in future 
pay for such part of the cable and laying as is beyond 40 ft. from 
the centre of the roadway. 


Brighton. — YraR’s Workinc.—The report of Mr. 
Christie. the manager of the electricity undertaking, to which we 
referred last week. points out that, owing to lighting restrictions, 
&c.. nearly 2} million units output had been lost as compared with 
normal times, but this had been largely compensated by power 
supply, for while lighting and power sales were about equal in 
pre-war times, they now had a ratio of 3 : 7. Coalcost 40s. 94d. œr 
ton, avainst 17s. 3d. in 1913-14, representing an increase in cost of 
£19,742: the average fuel costs for 1914 and 1917 were '37d. and 
"S4d. per unit respectively. The consumers numbered 6,739, and 
4.015 H.P. of motors were connected, 1,256 H.P. being hired. The 
maximum load was 4.312 KW., and the load factor 25°9 per cent. 


Burnley,x—PRoposkp Loax.—aAn additional feeder cable 
being required for the Calder Vale district owing to the increasing 
demands for power purposes. the Electricity Committee has decided 
to ask the L.G.B. for powers to borrow £1,600, the estimated cost 
of laying the cable. 

At its monthly meeting the Chamber of Commerce agreed to 
support the proposal for the better organisation of electrical supply 
for the benefit of industries. \ 


Chester, —WATER Power ProposaLs.—The T.C. has 
decided to apply for a grant of £200 under the Development Fund 
Act, with a view to investigating the potentialities of the River Dee 
for hydro-electric development, with the object of supplying elec- 
tricity to the agricultural and other rural industries of the counts. 
The proposal has been favourably considered by the Board of 
Agriculture, and is referred to in a leaderette in this issue. 


Continental, —FRANCE.— Prof. Glangeaud, of the Faculté 
des Sciences. at Clermont-Ferrand, has drawn attention to the 
natural wealth in the shape of water power, hydro-carbons, and 
carbonic acid of the Mont-Dore district in the centre of France. 
On the Dore River two electrical installations are working, with an 
avyvreyate capacity of 50,000 H.P., and two others are planned ; but 
these are far below the capabilities of the river. Abundant petrol 
resources also, he says. abound in the volcanic ground of this 


' district ; while in the plain of Limagne. 300,000 kg. of natural 


> 


carbonic acid exudes from the earth daily, and is unutilised. A 
closer co-operation of the Departmental technical engineers. 
scientists. and manufacturers is. the Professor thinks, needed in the 
interests of the country and of the electrical industries. Similarly 
with regard to lignite, France possesses extensive deposits, but only 
those of Aulépin, in Haute-Loire, are utilised, by means of German 
prigoners’ labour. to provide local fuel, whereas at Giovanni d'Arno, 
in Italy. 200 tons per day are extracted for the production of 
electrical energy. 

ITALY.-—Conditions produced by the war have led to a discussion 
on the ability of Italy to find within herself sources of power for 
present and future industries. It appears that the only source of 
power which can be used to free the country from her dependence 
upon imports of foreign coal is the streams and torrents, which 
can be utilised for generating and transmitting electricity to a 
great part of the country: some of this work has already been 
done. Of the 800,000 hydro-H.P. in use on June 30th, 1914, it is 
estimated that 235,000 was in Piedmont, 225,000 in Lombardy. 
10.500 in Liguria, 57,000 in Veneto, 5,500 in Emilia, 22,60 
in Tuscany, 24.800 in Marche, 110,200 in Umbria, 32,0 
in Lazio, 75.000 in Abrizzi e Molise, 7 in Sardinia, and 
the remainder in the Departments of Puglie, Basilicata, and 
Calabria. During the past year concessions that are expected to 
develop 200,000 H.P. have been granted. French and Italian engi- 
neers have estimated that from 4.000,000 to 5,000,000 water H.P. 
could be developed. Ifthe mean of these estimates, 4,500,000 EP. is 
taken as correct. and the 800,000 H.P. already developed is deducted. 
there remains 3,700,000 yet to be developed. To replace the energy 
obtained from imported coal used in railways and industries about 
1,150,000 H.P. must be further deducted, leaving a surplus over all 
present uses of 2,550,000 R.P., or sufficient to more than double the 
power now in use in the country.—United States of America 
Commerce Report. 

In a decree just issued the Ministry of War anticipates the 
expenditure of £1,000.000 on the utilisation of water power for the 
production of electrical energy and the working of the necessary 
plants. The expenditure embraces the acquisition of material a3 
well as the cost of the additional labour. 

Sratn.—A concession has recently been granted for the estab- 
lishment of a plant to utilise the water power of the River 
Guadalquivir, in the Province of Jaen, in the generation of 
electrical energy for lighting and power purposes. 


Croydon.—The T.C. has decided to extend the mains to 
certain local works, at an estimated cost of “£4,761. A garage for 


charging electric vehicles is to be provided at the electricity station, 
at an estimated cost of £550: 
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Dundalk.—The estimate of the Council’s electrical 
engineer for the year ending in March, 1918, shows a deficit of 
£1,050, after meeting all working expenses and interest and sinking 
fund charges. This is due mainly to the high cost of fuel oil. In 
the circumstances it was decided by the Committee, and approved 
by the Council, to increase the price of energy for lighting 
purposes. l 


Finchley.—In commenting on the working of the elec- 
tricity department during the past 12 months, the chateiian of the 
Committee stated that coal cost over 26s. per ton, or S per cent. 
more than in the preceding year, and fuel oil cost £8 12s. per ton, or 
140 per cent more. Increased charges brought in £1,630 added 
revenue, but the fuel bill increased by £4,192. They used 4,074 
tons of coal and 509 tons of oil, generating 1,345,000 units by coal 
at a cost of ld. per unit, and 1.455,000 units by oil at a cost of 
‘723d. per unit. The gross profit amounted to £10,690, equal to 
12} per cent. on the outstanding capital. It has been decided to 
further increase the charges for electricity for lighting and power. 


Ilford.—Proprosep Loay.—The U.D.C. has decided to 
apply to the L.G.B? for a loan of £5,800 for generating plant for 
the utilisation of steam at the refuse destructor works 


London.— KEnNsinGTton.—The Works Committee of the 
B.C. has agreed to a proposal by the Notting Hill Electric Lighting 
Co., Ltd., to increase the charge for electricity supplied for street 
lighting from ld. to ld. per unit. The change is to come in at 
the end of the current quarter. 


Maidenhead.— PRICE INncrEAsk.—The T.C. has advanced 
the price of current to ordinary consumers by ld. por unit.: -and t 
power consumers by 10 per. cent. 


Manchester.— YEAR'S WorkING.—The annual state- 
ment of the Corporation electricity department for the year ended 
March 31st last shows a total income of £742,073ecompared with 
£620,000 in the previous year; the net surplus was £62,889, as 
compared with £54,897. Of the surplus, £30,000 has been trans- 
ferred to the rate account, £31,804 in payment of income-tax, and 
£1,085 for capital expenditure. The report states that one of the 
probleme has been the maintenance of an adequate coal supply to 
the three generating stations. Arrangements have been made to 
still further increase the amount of coal carried in stock by the 
acquisition of further land for storage and the installation of 
mechanical appliances for handling coal. The average price paid for 
coal, taking the stations as a whole, rose 38d. per ton during the 
year, whilst the average weight of coal consumed fell ‘04 1b. per 
unit sold. A 5,000-KW. turbo- alternator has been completed at the 
Stuart Street station, also a high-pressure turbine for coupling up 
to a 4,500-KW. alternator. It is anticipated that a new 15,000-Kw. 
turbo-alternator will be in commission by September, whilst a 
contract has recently been placed for a 20,000-Kw. turbo-alternator. 
New or additional supplies have been, or shortly will be, furnished 
to 27 important consumers, principally through sub-stations 
installed on their own premises.~—Munchester Dispatch, 


Middleton.— YEAR’s WORKING.—There was a net loss of 
£1,605 on the working of the electricity undertaking for the past 
year. 


Newcastle (Co. Down).—The U.D.C. has agreed to pay 
the Irish Towns Lighting Co. £230 per annum for nine months’ 
public electric lighting for a period of three years. 


Northampton.—PRIcE INCREASE.—The Electric Light 
and Power Co. has, owing to the continued increase in the cost of 
production, temporarily advanced the price of current for all pur- 
poses by 10 per cent. as from the midsummer meter readings. 


Perth. Wacrs.—The staff of the Corporation elec- 
tricity station have received an additional 2s. on their weekly 
wages, in order to put them on a level with other Corporation 
departments. 


Scunthorpe.—Prov. Orver.—The U.D.C. has decided 
to apply at the earliest available opportunity to the B. of T. for a 
prov. order for electric supply. A prov. order obtained in 1903 was 
revoked five years later. 


Shipley —Wacrs.—The Council has approved the 
Finance Committee's recommendation granting a further advance 
of 5s. per week on pre-war rates—making 12s. in all—on the pay 
of Council workmen, particularly in the electricity, gas, and 
eo departiments, The advances are retrospective as from 

y lst. ` 


South Africa.—The Cape Town T.C. has decided to call 
for tenders for a motor-driven circulating pump, at an estimated 
cost of about £750. 

Owing to the non-delivery of the additional boiler plant. and the 
inability of the electric light department to obtain suitable boiler 
tubes for the existing boilers, very drastic restrictions have had tu 
be imposed on would-be consumers. All new connections. except 
for private houses, are prohibited, and no extensions either to 
lights, motors, or cooking are now allowed. 


Uckfield.— Prov. OrpER.—The B. of T. has granted an 
extension for a further period of 12 months of the electrivity 
order obtained by the Crowborough Gas Co. 


TRAMWAY and RAILWAY NOTES. 


Belfast,—At the monthly meeting of the Corporation on 
Monday last, Alderman Tyrell said that the tramway receipts 
continued to be satisfactory. The net revenue from the electricity 
undertaking was £5.697, The effect of the Daylight Savings Act 
was a saving of 1,300 units per day last winter. By the recent 
awards some 126 men employed at the Corporation tramway depot 
are to receive an increase of from 18. 8d. to ls. 6d. per day, accord- 
ing to age, in lieu.of war bonuses. In the case of the employés 
who struck at the electricity station, an increase of Xa. to 118. per 
week has been made, in lieu of war bonuses, according to age, the 
higher rate being for all over 18 and the lower rate for those 
under it. 


Blackburn. —RA1IL RENEWALS.—AS a result of the inter- 


` vention of the Ministry of Munitions, the Birmingham Corporation 


is supplying the Corporation with sufficient rails for the relaying 
of a worn-out portion of the track in Preston Old Road. It had 
been. proposed to take rails from the Cherry Tree route, and 
discontinue that service, but the residents objected and sought 
Government help. 


Burnley.—On Saturday morning the members of the 
Tramway Workers’ Union decided to strike against overcrowding 
and working overtime. The strike was in progress until Saturday 
night, and was resumed on Sunday evening until the cars returned 

to the depot. It was not, however, resumed on Monday, when 
pablis was given to the following resolutions, adopted in Man- 
chester on Sunday :—" That hostilities cease for the present, with 
a view to endeavouring to arrange a meeting with the Managers’ 
Federation, as advised by Sir D. Shackleton”; ‘that no one be 
taught the duties of driver or conductor unless he or she was 
learning before the dispute commenced, or was at the time a 
member of our Association.” 


Canada.—An electric çar on the Niagara Gorge route 
ran off the track ‘at a washout, and fell into the river, 27 persons 
being reported killed and 40 injured. 


Darwen.—The Tramways Committee, last week, declined 
to grant free passes on the cars to local Guardians attending board 
meetings at Blackburn. A request by the local special constables 
for free car passes was also refused. 


Halifax.—With the consent of the Council, the Tram- 
ways Committee has authorised an option to purchase from it, on 
or before August 4th, at the price of £6,283, land and buildings at 
Highroad Well, originally used as a car shed. 

RAIL RENEWALS.—The Tramways Committee proposes to relay 
North Bridge with new rails, such rails being at present in store. 
The borough engineer has been instructed to prepare a report as 
to the lengths of rails laid in streets not now used for the purpose 
of tramways, together with the cost of taking them up and 
relaying them where renewals are required. 


Ilford.—TRamway LeEask.—With regard to the leasing 
of the Barking tramway track, a conference has been held 
between representatives of the two councils, and a provisional 
agreement has been arrived at to the effect that the existing lease 
be renewed for three years from June Ist, 1917, upon the same 
terms, with the exception that the annual rental be £1,250, and 
that the price for the purchase of current from the Barking 
Council be lygd. 


Keighley.— Arbitration proceedings were held, last week, 
in connection with the local tramway employés’ demands which 
caused the recent strike. The employés asked for an advance of 
wages to correspond with the Bradford rate of pay for male and 
female workers, a.war bonus of 6s. per week for males and females, 
and time and a-quarter for work on the seventh day. The pro- 
ceedings lasted about two and a-half hours; the award will be 
announced later. 


Sheerness.—The U.D.C. has decided not to entertain an 
offer to purchase the undertaking of the Sheerness and District 
Electric Power and Traction Co. -The company has informed the 
Council that it intends at an early date to close the service between 
Sheerness Pier and Cheyney Rock and Sheerness East,-and to 
remove the rails, poles, and overhead equipment. 


TELEGRAPH and TELEPHONE NOTES. 


japan Although the State ‘State telephone system is operated 
at a larye profit, the Department has not “heen able to keep pace 
with the demand for connections, of which 134.300 were awaiting 
attention at the end of 1914 ; the result has been that persons urgently 
requiring connection have had to purchase from others their telephone 
rights at heavy cost. Each telephone in Tokio, on the average, 
makes 22 calls per day, an average more than double that pre- 
vailing even in New York, a flat rate of charge being in force.— 
T. and T. Age. 


United States.—The New York Telephone Co. has com- 
pleted the work of laying a larye submarine telephone cable across 
Raritan Bay, a distance. of nearly 53 ymiles) Itis said to be the 
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longest maximum size duplex submarine telephone cable at the 
present time. It contains 74 pairs of wires for regular telephone 
work and 12 pairs for testing purposes. 

Mr. J. J. Carty, chief engineer of the American Telephone and 
Telegraph Co., has become a Major in the U.S. Signal Corps 
Reserve. The Bell telephone companies will form 25 signal corps 
reserve companies, a total of about 100 officers and 2,500 non- 
commissioned officers and men.— T. und T. Age. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia. —SyYDNEY.— August 22nd. 
ment Railways and Tramways. Thirty-six induction motors 
(Specification No. 488). September 19th.—One 225-H.P. synchro- 
nous motor (Specificatioh No. 489). Particulars from Electrical 
Engineer's Office, 61, Hunter Street, Sydney. 


Dublin. — July 16th. 


Transformers for one year. 


Electricity Supply Committee. 
See ‘‘ Official Notices” to-day. 


Edinburgh. — July 12th. Scottish N ational Housing 
Co., Ltd. Metal-filament lamps. See “ Official Notices” to-day. 


Glasgow.—Electricity Department. Boiler-house plant. 
E.H.T, switchgear (20,000 volta). See “Official Notices” June 15th. 


Hull.—July 19th. T.C. Machinery oils for the clec- 


tricity works and sub-stations. Mr. J. F. Magoris, Acting Electrical 
Engineer. 


Manchester. — July 10th. Tramways Committee. (a) 


Cloth (beaver, serge and pilot) ; (b) block tin. Mr. J. M. McElroy, 
General Manager. l 


July llth. Electricity Committee. Stuart Street station. High 
and low-pressure steam and feed pipework. Mr. F. E. Hughes, 
Secretary, Electricity Department. ' 


Spain.—Tenders have’ recently been invited by the 
municipal authorities of Deva (Province of Guipuzcoa) for the 
concession for the electric lighting of the town during 10 years. 


West Ham. — July 17th. 


ambulance vehicles. 


Corporation. Two motor 
See ‘ Official Notices ` to-day. 


—— 


CLOSED. 


Brighton.—The Lighting Committee recommends the 
acceptance of the offer of the Underteed Stoker Co., Ltd., for three 
travelling grate mechanical stokers, at £3,087. 
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Manchester. —Electricity Committee. Accepted tenders : 


Hydraulic accumulator and ram pump.—Hydraulic Engineering Co., Ltd. 

Coal elevator.—W. J. Jenkins & Co., Ltd. 

160-kw. converter.—B.T.H. Co., Ltd. - 

1,000-Kw. rotary converter and transformer.—Mather & Platt, Ltd. 

ge a ry converter and transformer.— British Westinghouse E. & M. 

(7) . 3 

900-n w. uiv.ur-converter.—Bruce Peebles & Co., Ltd. i 

Cables.—Callender's Cable & Construction Co., Ltd. ; Liverpool Electric 
Cable Co., Ltd. ; B.I. & Helsby Cables, Ltd. 


Stores for 12 months. Accepted tenders :— 
Adhesive tape.—L. Andrews & Co. . 
Dry batteries for flash-lamps.—Ward & Goldstone. 
Box ae saa and Bittite tape.—Callender’s Cable & Construction 
i Le] t * 
Cast-iron cavle troughing —Coalbrookdale Co. 
D.C.C. silk cord and Eureka wire.—London Electric Wire Co. and 
Smiths, Ltd. 
Enamelled wire.—Connolly Bros., Ltd. 
Insulators.—Builers, Ltd. ; Doulton & Co.; Gaskell & Grocott. 
Lion jointing and packing.—J. Walker & Co., Ltd. 
Nickel chrome and strip.—H. Wiggin & Co., Ltd. 
Rubber tape.—L. Andrew & Co.; W. T. Henley’s Telegraph Works Co., 
Ltd.; W. T. Glover & Co., Ltd.; C. Macintosh & Co., Ltd. 
Service boxes.—J. Stubbs, Ltd. 
Tinned steel and armature wire.—W. N. Brunton & Sons. 
Auto-transformers and auto-balancers.—Brit. Elec. Transformer Co., Ltd. 
Trifurcating boxes.—B.I. & Helsby Cables, Ltd. 
Tubing and accessories.— Brotherton Tubes and Conduits, Ltd. | 
Tubing, &c. (Simplex).—Simplex Conduits, Ltd. 


Salford.— Electricity Committee. 
Cable.—Macintosh Cable Co., Ltd., £5,396. 


Accepted tender :— 


-D 


FORTHCOMING EVENTS. 


Salford Technical aud 
Visit to Messrs. Royles, utd., irlam. 


‘Birmingham aad District Electric 
conjunction with the Association of 
Waiwickshire and Staffordshir: 
generating station at Birchills, 


Mining 
Branch, 


N.S.W. Govern- 


E gineering Association.—Saturday, July Tth. 


Club.—Saturday, July 14th. Visit, in 
Electrical Engineers, 
to the Walsall Corporation 


States. A lease of some of 


OUR HALF-YEARLY INDEX. 
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Tur Index to Vol. 80 of the EvecrricaL REVIBW has now 
been printed. As already announced, it will not be dis- 
tributed with the journal, owing to the need for effecting 
paper economy. Copies will be supplied for 3d., post free, 
to those who make special application for 1t. ers 
and others who require copics for binding tlie half-yearly 
volume, or for keeping together with their loose copies, 


should make application at, once to the Publisher, ELEC- 


rRICAL REVIEW, 4, Ludgate Hill, London, E.C. 4. 


————— 


NOTES. 


Volunteer ‘Notes.—COoUNTY OF LONDON VOLUNTEER 
ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street, 
Oxford Street, W. . 

Orders for the week, by Lieut.-Colonel C. B. Clay V.D., commanding 
Monday; July 9tk.—Technical instruction for No. 3 Company, Right Half 
Company, at Regency Street. Rear No. 3 Company, Left Half Company. 
ši il Class. Recruits’ Drill, 6.00. l 
eia July 10th.— Lecture, 6.30. Physical drill and bayonet fighting, 7.30. 
Wednesday, July 1lth.—Drill, No. 1 Company, Right Half Company. R 
Thursday, July 12th.—Drill. No. 2 Company, Right Half Company. Ambu- 
l Class, 6.30. Signalling Class. f 
 eviday Jely ak. Technical instruction for No. 3 Company, Left Half 
Company, at Regency Street. Drill, No. 3 Company, Right Half Company. 
its’ Drill, 6.30. 
Nedan, July 14th.— C.O.'8 Parade, 2.45. Uniform, for Drill in Hyde Park. 


MACLEOD YEABSLEY, Adiutant. 


The Alumínium Resources of the Empire. — As a result 
of inquiries made as to the position of aluminium production in 
the Empire, the British Empire Producers Organisation learns 
that, notwithstanding the fact that some of the best deposits of 
batxite—the ore from which aluminium 18 extracted—are in 
foreign territory, namely, in France and the United States, the 
British Empire has an important place amongst the world’s pro- 
ducers of this metal, and is likey to hold it. The best British 
deposits of bauxite are in Co. Antrim, Ireland, whence the ore is 
sent to the aluminium works at Foyers and Kinlochleven, in Scot- 
land, where the output of metal is now well over 10,000 tons a 
year. Canada also manufactures nearly as much at Shawinigan 
Falls, in Quebec Province, from bauxite imported from the United 
the bauxite deposits recently proved in 
British Guiana has been granted to the company owning these 
Canadian works on condition that within seven years it establishes 
in British territory refining works capable of producing abont 
4.000 tons of aluminium per annum. Large deposits of bauxite 
which could be worked by simple quarrying are awaiting develop- 
ment in the Central Provinces of India. | This bauxite could hardly 
be exported from India at a profit, but it might be treated on the 
spot ior the extraction of alumina for export, and possibly alu- 
minium might ultimately be made in India. The British Empire 
already has a good share in the world’s production of this metal. 
and aiso has large reserves of the raw material upon which it 
can draw in due course. 


National Insurance (Unemployment) Acts, 1911 to 1916. 
— Contributions are payable in respect of :— 

2.325 X. Workmen engaged wholly or mainly in fitting ap cast 
iron fuse-boxes, such as are commonly used for ordinary domestic 
i tions. 
ar X. Workmen employed by firms of tube makers, anil 
engaged wholly or mainly in tagging, skimming or bell-mouthing 
tubes for the automobile industry. 


The Fixation of Nitrogen io Germany.—The production 
of ammonia by the Haber synthetic process rose from 30,000 ae 
in 1913 to 60,000 tons in 1914, 150,000 tons In 1915, and 300,0" 
tons (estimated) in 1916, An output of 50,000 tons of manne 
is anticipated in 1917. containing 10U,0U0 tons of nitrogen ; at t > 
same time 700,000 tons of sulphate of ammonia (140,000 tons > 
nitrogen), and 400,000 tons of calcium nitrate (80,000 tons . 
nitrogen) are expected to be produced, the total including 320,0 
tons of nitrogen, which exceeds ™by 100,000 tons the entire ah 
sumption of nitrogen in Germany in 1913. La Rerne Gènérale : 
l Electricité, from which we derive these figures, originally pu 
lished in the Fra nkfurter Leitung, makes reservations with rega 
to their accuracy. 


Summer Time.—The U.S. Senate has passed a Daylight 
Saving Bill, with an amendment to make it take effect next year. 
The measure is now before the House of Representatives. 

With a view to economy in fuel, the Provisional Governmen 
has decided, beginning on July 14th, to advance the normal time 
by one hour throughout Russia. | 


Spain.—La Sociedad Anonima Productora de Fuerz 
Motrices has been: formed at Bilbao, with a capital of tae 
pesetas, for the acquisition and utilisation of waterfalls, the 
manufacture and sale of materials for the electrical industries. p 
the acquisition and working of fuel, metal, and other deposits 
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The company is the owner of a fall on the River Hamisell, province 


of Levida, where the installation is expected to be completed by , 


the end of 1919. 
Terms of Apprenticeship.—The need for ‘the better 


industrial training of youny workers and the question of appren- 
ticeship as the most suitable method by which this can be obtained 
is at present being widely discussed by employers in all trades. 
The following recommendations on the arranging of apprentice- 
ships have been drawn up by the Apprenticeship and Skilled Em- 
ployment Association, which has had long experience of the actual 
apprenticing of boys and girls to employers in skilled trades. In 
framing these suggestions due regard has been had to the necessity 
of adjusting the old and too rigid apprenticeship system to answer 
the altered social and industrial conditions now obtaining :— 

Length of Term.—A maximum period of five years. A seven 
years’ apprenticeship, though upheld by many Trade Unions, is 
needlessly long, having revard to the present standard of education 
now reached by candidates for apprenticeship and the later age of 
attendance at school, and it undoubtedly operates as a deterrent in 
many cases. 

Age at Commencement.—15 or 16 where it is possible for the boy 
to remain at school. For those leaving the Elementary Schools at 
14 years of age, it is best that they should enter the works where 
they are to be apprenticed immediately on leaving school. 

The Period of Trial—before the indentures are sined— should 
be at least one month in length: a longer period is sometimes 
desirable. This period should be included in the term of appren- 
ticeship. During this time the boy should be put on work which 
he will do when apprenticed, in order that his ability and liking 
for it may be tested. A wage should be paid during this period not 
greater than the wage during the first year of apprenticeship. 

Wages must vary according to trade and locality, but should not 
compare so unfavourably with the wages paid to boys in unskilled 
trades as to deter poor parents from apprenticing their sons on 
purely financial grounds. Much talent which would have been of 
the greatest use tothe nation has been lost through apprenticeship 
wages being so low that lads from poor homes, but with marked 
industrial gifts, have been unable to enter skilled trades. 

Premiums should not be required ; they have the same effect in 
keeping out poor boys as have low wages. If charged, the waves 
should be proportionately high. 

A Bonus—payable at intervals for good time-keeping, behaviour, 
and work—is an incentive to the apprentice to do his best. 

General and Technical Education at continuatidn classes should 
be arranged for and insisted on, especially in the case of appren- 
tices who are bound at 14. Where possible this should be during 
working hours, in order that the apprentice may come fresh to 
the classes and get the utmost profit from them. 
not possible, some relaxation of hours should be allowed either on 
the afternoon of the day on which the class is to be held, or on the 
following morning. During the first two years of the apprentice- 
ship the classes attended should be on subjects of yeneral rather 
than technical education. 

The Indentures must contain an undertaking by the employer to 
teach the trade, and by the apprentice to learn it, and must be 
signed by the parent, boy, and employer in the presence of a 
witness. Clauses should be included relating to all the above 
points, and to the hours of work, overtime. holidays, and payment 
during sickness. If an outside and impartial agency is interested 
in the apprentice it is an advantage that this agency should appoint 
a member to sign the indentures as a fourth party, and that the 
power of arbitration, and in the last resort cancellation. should be 
given him. This avoids recourse to a court of law in the event of 
any dispute between the employer and apprentice. An indenture 
must be stamped with a revenue stamp. A specimen form of 
indenture can be sent if desired, price 1}d post free. 


Photoelectric Sensibility—In the Physical Reriew, 
Mr. T. W. Case describes a systematic search for substances which 
show .a change of resistance when exposed to light. The results 
of the author's research are given in along table. Two specimens 


which show remarkable action are acicular crystals of bismuth | 


sulphide (bismuthinite) and a granular lead antimony sulphide. 
The resistance of a piece of the latter 1 mm. x 10 mm. " reduces 
about 5,000 per cent. ” (sic) from the value in the dark in dull 
sunlight at an applied potential of 110 volts. If the substance be 
actually heated up, either by exposure to heat or passing a current 
which slowly heats the substance, then the resistance is gradually 
lowered, but this is a slow process. All of the photo-active 
sulphides show the quick light reaction in the red part of the 
spectrum. Both the bismuthinite and the lead antimony sulphide 
give fine results when used as a transmitter in a photophone 
_ system, using a manometric flame for transforming the voice 
variations into light variations. The voice reproduction is very clear 
and loud.— kigctrical World. 


Danger of Compressed Oxygen.—According to Mr. 
George S. Rice, Chief Mining Engineer of the Bureau of Mines, 
U.S.A.,there has been a large number of explosions in various parts 
of the country of tanks containing oxygen made by the electrolytic 
process, due to the presence of hydrogen mixed with oxyyen, and 
the Bureau has been making an investigation of this subject. 

In general the findings of the Bureau are these :—That, strictly 
speaking, there is no spontaneous combustion, but in all cases 
where sufficient data have been obtained the oxygen has been used 
in conjunction with a torch for welding or cutting, and the flame 
has flashed back through the mixture. It is possible that ignition 
may occur by a,jet of oxygen playing on carbonaceous material 
under certain special conditions ; nevertheless, these conditions are 


Where this is - 


most unusual, as in many experimental tests made by the Bureau 
the jet could not be so arranged as to cause ignition, although 
there was a rise of temperature at a certain point and cooling due 
to expansion at a point beyond. 

In all cases, however, the real danger is in the hydrogen getting 
into the oxygen, and it has been found that this is due to improper 
design in the manufacturing apparatus—that is, the cells and elec- 
trical connections ; to insufficient safeguards connected with the 
electric apparatus, the polarity suddenly and unexpectedly shift- 
ing : to the manufacture of oxygen without frequent analyses ; 
and to incompetent or ignorant attendants. , 

Unfortunately, certain makers of oxyyen-manufacturing appa- 
ratus have advertised that any labourer can take care of their 
apparatus. It, is believed that the manufacture of electrolytic 
oxygen can be carried on in a manner to make it entirely safe. 
In fact, there has to be over 9 per cent. of hydrogen with the 
oxygen to make an explosive mixture. Nevertheless, certain tanks 
from one batch caused three widely separated explosions in Cali- 
fornia, killing seven men in all, and an analysis of gas from a tank 
filled at the same time showed that it contained over 50 per cent. 
of hydrogen.—American Machinist. 


Economy in Coal Consumption, and Inter-connection 
of Electricity Works.—The Controller of Coal Mines has been 
advised that an economy in the use of coal can be effected and much 
inconvenience avoided during the next and succeeding winters by 
giving effect as far as possible to the following suggestions :— 

Power Users.--That the various factory owners throughout the 
country who at present generate their own power by means of 
coal should make arrangements for taking their power require- 
ments from an outside source in districts where the power supplies 
have a margin available. The Coal Controller will assist as far as 
possible in obtaining priority for plant, machinery, and motors 
required, provided a substantial coal saving can be demonstrated. 

Use of Coke.—The use of locally-produced coke or coke breeze in 
place of coal as much as possible in domestic grates, factory 
furnaces (where such cannot take an outside supply), public utility 
plants at light loads, also in baths and wash-houses, provided coke 
is available in sufficient quantities. 7 

Public Services. —The curtailment of those public services which 
entail coal consumption, such as early and late tramway running— 
after consultation with the Ministry of Munitions, where munition 
workers are likely to be affected—and the prevention of unnecessary 
use of water. 

Stocks.—The accumulation of stocks in the summer months, as 
far as deliveries will permit, of the coal required during the winter 
months, the cost of such storage being considered as a form of 
ingurance against the probable coal shortage. 

Cooking and. Heating.—The installation of gas or electric cooking 
and heating appliances in public and private buildings, with a view 
to saving coal generally, and lessening the serious incovenience to 
the public next winter should the local distribution of coal become 
irregular or insufficient. 

Emergency Disconnection —The application to the Board of 
Trade by the electric supply authority for sanction under Regula- 
tion B 1 to disconnect classes of non-essential consumers in cases 
of urgent necéssity, in order to enable the supply to be continued 
to munition and other essential users. This power should be 
obtained, although it need not be put into execution until the 
necessity arises. 

Interconnection.—Making arrangements as suggested in the 
letter of the Board of Trade dated May 25th, 1916, with the 
neighbouring towns to interconnect electric distribution systems 
or generating plants by means of underground cables, or in suitable 
cases of temporary overhead wires. over the intervening country, 
so as to enable one or two of the most economical power stations 
in each district to supply several towns at light loads, instead of 
each town having to run its own power station uneconomically at 
such times. This would also enable the various power plants to 
shut down in turn during week-ends and holidays to effect plant 
repairs, and would provide some amount of power at call as a 
stand-by in case of coal supplies giving out locally. 

In order to carry out the last suggestion, the Controller is 
advised that additional powers will have, in some cases, to be 
obtained as regards passing over private property, trading between 
public utility companies and local authorities, and possibly relief 
from some of the existing power supply regulations.; and if cases 
are brought to his notice, they will receive his aasistance where 
the saving in coal would warrant the provision of the necessary 
plant, mains, &c. 


Regulation of Coal Prices.—The Controller of Coal 
Mines has issued a code of directions as to the sale of coal, with a 
view to dealing .with fluctuations in colliery prices which have 
recently occurred in certain districts owing to abnormal market 


conditions, and preserving the regularity in the distribution of 


coal‘ which is so necessary at the present time. The directions 
mainly affect prices of coal for export and bunker purposes, for 
which a definite schedule of prices hus been drawn up. but they also 
provide that the prices of coal for home consumption shall remain 
at the maxima prescribed by the Price of Coal (Limitation ) Act. 


The Board of Trade Committee on Electricity Supply.— 
We are informed by the Board of Trade that Sir A chibald 
Williamson, Bart., M.P., has consented to act as chairman of the 
Committee on Electric Power, in place of the Right Hon. F. Huth 
Jackson, who has resigned on medical grounds, and that the fol- 
lowing representatives of local authorities owning electric supply 
undertakings have been added to the Committee, viz. :—Mr. W. B, 
Smith, Mr. Harold Dickinson, and»Mr. E. F. Vesey Knox, K.C, 
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The Fixation of Nitrogen.—Plant is about to be erected 
at Manchester for the manufacture of nitrogenous products by 
means of an electrical process of British origin, the rights for 
which are owned by the International Nitrogen and Power Co. 
The installation is expected to be at work within six months. 


Fatality. —At Bolton Electricity Works, on Sunday, a 
awitchboard attendant named Hoarler was killed through coming 
into contact with a H.T. wire. 


Institution and: Lecture Notes.—Royal Society of Arts. 
-- The annual general meeting was held on June 27th, Dr. Dugald 
Clerk. F.R.S., in the chair. H.R.H. the Duke of Connaught, K.G., 


was re-elected President of the Society, and amongst the new vice- . 


presidents elected was Field-Marshal Sir Douglas Haig, who is a 
Fellow of the Society of over 20 years’ standing. Sir Henry 
Trueman Wood was re-elected secretary, but it was announced that 
he had tendered his resignation to the Society, to date from 
September next. He has held the secretaryship since 1879. 

Société Internationale des Electriciens.—In order tocomply 
with legal requirements regarding societies recognised to be of 
public utility, the Société Internationale des Electriciens has 
revised its statutes, and has taken the opportunity to change its 
title to Société Francaise des Electriciens. 

American Institute of Electrical Engineers.—The annual con- 
vention, which was to have been held in June. was cancelled on 
account of the national situation. Instead, a special meeting was 
to be held in New York on June 27th and 28th, at which the 
convention papers were to be presented and discussed. 

Institute of Metals.—The Councii announces that an extra 
election of members will take place on July 18th. Those desirous 
of applying for membership of the Institute are invited to write 
to the Secretary, 36, Victoria Street, S.W. 1, for a copy of the new 
membership booklet, which includes an up-to-date list of the Insti- 
tute’s 760 members. The membership of the Institute has recently 
shown a very considerable increase, more additions to the roll 
having been made during the past six months than in the previous 
.three years. A new financial year of the Institute commences this 
month. The annual autumn meeting of the Institute of Metals 
will be held on Wednesday, September 19th. in the rooms of the 
Chemical Society, Burlington House, London, W. 1, when many 
interestiny papers will be submitted for discussion. 

Institution of Electrical Engineers.—The Committee of the 
Students’ Section of the Institution of Electrical Engineers invites 
offers of papers from students of the Institution to be read during 
the coming session, between September, 1917, and May, 1918. 
Offers should be sent at once, with as much information as possible, 
to the Hon. Secretary of the Students’ Section, Mr. A. W. Grace, 
“ Evandale,” Granville Road, Sidcup. 


More than 3,000 Uses of Electricity—The Society for 
Electrical Development (New York) has issued a booklet listing 


more than 3,000 applications of electricity, which has been sent . 


free to its members. It is intended as a guide or reminder for 
sales managers, contractors and electric suppliers, and is one of a 
series to be issued in connection with the Society's “ Keep Business 
Going ” campaign. 


Late Legal.—Evrcrric Tramway Co. Svep.—In the 
King’s Bench Division, on Tuesday and Wednesday last, before Mr. 
Justice Avory and a Special Jury, an action was heard in which 
Mrs. E. M. Lloyd and Mr. G. W. Lloyd, of West Hendon, sued the 
Metropolitan Electric Tramways Co., Ltd., Mr. G. Simpson, of the 
Army Service Corps, Hounslow, and Mr. T. Owen, of Cricklewood, 
in respect of personal injuries sustained on June 27 th, 1916, in 
Cricklewood Broadway, to the female plaintiff by reason of the 
alleged negligence of the various defendants. The male plaintiff 
sued in respect of the loss that had resulted to him by the occur- 
rence. The case arose out of a collision between one of the Metro- 
politan Electric Tramway Co.'s cars and a motor lorry driven by 
Simpson, who, it was said, was being instructed in driving by the 
defendant Owen. Owen denied negligence. and Simpson said that 
the accident was the fault of the driver of the car. The Tramway 
Co. denied liability. A large body of evidence was called, and in 
the result the jury found for the plaintiff against Simpson and the 
Tramway Co. They found in favour of Owen. Judgment was 
given for the plaintiff for the agreed sum of £25 against Simpson 
and the Tramway Co. Judgment was given in favour of Owen, 
with costs. ; 


CENTRIFUGAL FANS.—PATENT REVOKED.—A petition for the 
revocation of a patent for a centrifugal fan was heard by Mr. 
Justice Sargant in the Chancery Division, on Tuesday. The 
petitioners were James Keith & Blackman Co., Ltd., the registered 
owners of patented inventions in connection with centrifugal fans 
for delivery of air and other gases under pressure. The putent 
attacked was Ralph Hancock's patent 21,353 of 1913. Mr. Moritz 
appeared for the petitioners, and there was no appearance for Mr. 
Hancock, who, it was stated, was in America. 

Evidence having been given on behalf of the petitioners by Mr. 
Jas. Swinburne and Mr. Chas. Tuson, his Lordship said that there 
was not sufticient subject-matter to justify the grant of the 
English patent. Further, tests had been made by Mr. Swin- 
burne and Mr. Tuson of a fan designed in accordance with the 
English specification of Hancock, as avainst the ordinary design by 
Keith, and it had been shown that the Hancock fan was less 
efficient than the Keith fan; and accordingly there was a pre- 
sumption arising from that that there was no utility in the design. 
On the whole, his Lordship thought that he must grant this 
petition for revocation, i 
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Electrolytic Smelting of Tin Ores.—H.M. Consul at 
Antofagasta, Chile, reports that experiments on a small scale in 
the electrolytic smelting of tin ore have been made in Bolivia. 
The tin extracted is stated to have been of high quality, but, 
owing to the prohibitive cost of production, the experiments did 
not indicate the possįbility of commercial operation. 


Fleet Street Memorial Service.—The Bishop of London 
will take the service at St. Bride's Church, Fleet Street, E.C., on 
Saturday, July 28th, which has been arranged by the committee of 
the Press Club in memory of the members, sons of members of the 
Press Club, and other Fleet Street journalists who have fallen in 
the war. Particulars will be announced later, and members and 
others who desire names to be included are asked to communicate 
with the Hon. Secretary, the Press Club, St. Bride’s Passage, 
Salisbury Square, Fleet Street, E.C. 4. 


Japanese Copper.—Japan ranks second only to the 
United States in the production of copper, and the Swedish 
Ambassador at Tokio and Pekin calls the attention of the 


- Swedish Colleye of Commerce to this fact, and, to the need of 


knitting first-hand relations with Japanese producers and exporters, 
go as to escape the commissions exacted by middlemen in London, 
Hamburg, and Antwerp. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway. and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Mr. E. S. Ray- 
NER, the manager of the Doncaster electricity and tramway 
undertakings, a proposed increase of whose salary from £450 
to £500 was recently rejected, after a heated debate, by a 
narrow margin of votes in the Council, is to leave Doncaster, 
by request of the Deputy-Controller of the Admiralty for an 
appointment under that department. Mr. Roberts, , the 
deputy-engineer, is to take charge pending the Council's deci- 
sion as to re-arrangement of work, Mr. Rayner’s departure, 
owing to- Admiralty demands, being practically immediate. 

We regret to learn that Mr. PICKVANCE, electrical engineer 
to the Wrexham T.C., who had a motor accident some time 
ago, is ill, and will have to rest for a few weeks. 

The Manchester Corporation Electricity Committee recom- 
mends that Mr. J. G. Tuomson be appointed boiler-house engi- 
necer at the Stuart Street station at a salary of £275, rising to 
£300, and that Mr. H. W. Bristow be appointed assistant 
boiler-house engineer at Stuart Street station at a salary of 
£200, rising to £225. 

According to the Daily Telegraph, Mr. R.. O. BALDWIN, 
traftic superintendent of the Bournemouth tramways, has 
been appointed geneial manager of the Exeter tramways. 

Mr. J. T. Faye, traffic assistant to Leyton U.D.C., has 
been appointed traffic manager to the Southend Corporation 
tramways. ; 

The following increases of salary have been given by the 
Bolton Town Council:—Mr. B. S. Horney, chief assistant 
electrical engineer, £250 to £280; Mr. H. E. ANNETT, generat- 
ing station engineer, £250 to £280; Mr. E. Jones, chief clerk, 
electricity department, £150 to £170; Mr. E. R. JAMESON, 
assistant engineer, £140 to £150. 

The L.C.C. Highways Committee recommends that as from 
July 15th next, Mr. E. W. Dickinson, superintendent of the 
Greenwich generating station, be the power-station engineer, 
at a salary of £500, rising to £700 a year; that Mr. E. L. 
Porr, resident electrical superintendent (southern section). 
be the distribution engineer (southern section), and Mr. T. L. 
Horn, resident electrical superintendent (northern section), 
be the distribution engineer (northern section), both Mr. 
Pope and Mr. Horn at a commencing salary of £300, rising 
to £600 a vear. 

Inspector W. THomas, of the Walthamstow tramway staff, 
who is leaving for South Africa for the benefit of his health, 
has been presented by his colleagues with £80. 


General.—The following appear in the new list of Civil List 
Pension awards :— 

£100 to Mrs. Charlton Bastian, in consideration of the ser- 
vices to science of her late husband, Dr. Charlton Bastian, 
and of her straitened circumstances. 

£75 to Mrs. Minchin, in consideration of the scientific work 
of her late husband, Prof. E. A. Minchin, and of her strait 


© ened circumstances. 


Sir A. R. BINNIE, late chief engineer of the London County 
Council, who died on May 18th, aged 78, left property of the 
value of £10,335. 

Mr. LawrorD Grant, who has been appointed managing 
director and treasurer of the Eugene F. Phillips Electrica: 
Works, Ltd., Montreal, went to Canada in 1907 as president 
and managing director of the Canadian British Insulated Co., 
Ltd. In 1913 he accepted a position as assistant manager © 
the Phillips Co., and now succeeds Geo. H. Olney, who 
was the head of that firm for 18 years, Mr. Olney having 
recently retired owing to_ill-health. Mr. Grant is a civil an 
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electrical engineer, and was formerly engineer for the British 
Insulated & Helsby Cables, Ltd., of England. Among the 
many large undertakings which he carried out for the latter 
company was the eleetrification of the Government dockyard 
and naval base at Malta. 

Sre. G. MARCONI, who is in the United States, was pre- 
sented with the ‘honorary degree of Doctor of Science by 

_ Columbia University on June 6th. 


Roll of Honour.—Second-Lieutenant W. P. Caper, K.R.R., 
was killed by a shell on June 14th whilst leading his platoon 
in attack. He was wth Messrs. Siemens Bros. & Co., Ltd., 
for 19 years, and left the cable department of that company 
to join the Army. His captain speaks of him as a brave, 
energetic, and faithful officer who did excellent work. 

The death of Major Cyrit R. M. Youne is reported, he 
having succumbed to wounds received in action on June 7th. 
The deceased officer was the eldest son of Dr. and Mrs. 
Moffatt Young, of West Hartlepool, and, prior to the war, 
was In partnership with Mr. Hodgkin, of Darlington, as a 
consulting electrical engineer. > 

The son of Mr. George Parkinson, of Waterhouses, County 
Durham, Sapper T. Parkinson, -R.E., has been wounded. 
Formerly he was an electrician at a local colliery. 

Corporal D. Munnay, R.F.A., telegraphist at Portsmouth 
Post Office, has been awarded the D.C.M. He volunteered 
to remain at a4 battery position to keep up telephone communi- 
cation when the battery was ordered under cover. 

Corporal E. Jackson, West Riding Regiment, who has just 
been awarded the D.C.M., was an electrician at the works 
of Messrs. R. F. Winder, Deeds. 

~ Lance-Corporal M. Hoacayx. who was on the Colchester Cor- 
poration tramwav staff, has died of wounds. He had gained 
the Military Medal. 

Tieutenant C. Street, R.F.C.. killed, was trained as an 
electrical engineer at Broadheath, and gained a commission 
in the Cheshire Regiment. | 

Private Crecit Grpsons, Lancashire Fusiliers, killed, was em- 
nloved at the Peel-Conner Telephone Works, Ltd., Adelphi, 
Salford. 

Mr. G. G. Ewer, sales engineer to the Stepney Borough 
Council electricity supply department. who was a Captain 
in the 7th Batt. Essex Regiment (T.F.), and was promoted 
Major in 1915, has just been promoted to Liecutenant-Colonel 
of the 1/6th Essex Regiment. and has. in addition, heen 
awarded the D.S.O. . Tieut.-Col. Ewer saw service in Galli- 
poli and in Egypt in the early davs of the war, and is now 

‘serving with the Egyptian Expeditionary Force. 

The Stepney electricity undertaking has now over 60 em- 
plovés serving with the Colours. 

Private Jonny CHarnock, Loval North Tancashire Regiment. 
killed in action on June 7th, aged 32, was emploved by 
Messrs. Dick, Kerr & Co., T.td., Preston. 

Councillor JoHN BANNISTER, a member of the Electricity 
Committee of Burnley Town Council, has died from typhus 
in Egypt. aged 39 vears. He held the rank of sergeant. 

Lance-Corporal T. ANDERSON, aged 33, attached to the 
Intelligence Department, has been killed in action in France. 
He served his apprenticeship'as an electrician with Messrs. 
Thompson, Blackburn. i 


/ Sapper W. E. B. Gration, R.E., killed in action, was em- 


at a technical college when the war broke out. 


roa at the Bradford Corporation electricity works, Bolton 
oad. 

Lance-Corporal A. WEATHERHEAD, West Yorks. Regiment, 
reported wounded and missing, was an electrician in the 
employ of Mr. Thos. Wray, electrician, Harrogate. 

Private James A. CALLAGĦAN, Loyal North Lancashire Regi- 
went, who has been killed in action, was ernployed by Messrs. 
Frankenburg, of Manchester. 

Sergeant F. Pratt, Rôyal Scots, killed in action in France, 
served his time as an articled pupil with Messrs. Bruce 
Peebles & Co., with whom he was a designer when he en- 
listed. 

Lieutenant L. S. MADDRELL, Australian Infantry Brigade, 
awarded the Military Cross, was an electrical student at the 
works of the Manx Electric Railway Co’, Douglas (Isle of 
Man), prior to going to Melbourne, Australia. M 

Bombardier A. R. Tanstty, R.F.A., who was an electrician 
with the G.E. Rly. Co., has been awarded the Military Medal. 

Mechanical Staff-Sergeant A. H. MARSHALL, A.S.C., drowned 
at sea, served his apprenticeship with Mr. A. House, electrical 
engineer, of York, and was with Messrs. Elphick, of New- 
castle-on-Tyne. 

Sergeant E. Watts, who has gained the Military Meaaı 
for conspicuous bravery, was engaged with Messrs. Fraser 
and Chalmers, of Erith. i , 

Corporal T. A. Grover, Queen’s West Surrey Regiment, 
killed in action at the age of 43 vears, was for some years 
with Messrs. Baxter & Caunter, London. — 4 

The Times states that Second-Lieutenant S. H. L. DOUGLAS- 
CROMPTON, Roval Fusiliers, who was killed on June 7th, aged 
21, was intending to kecome an electrical engineer, and was 
“He tied a 
blue handkerchief on to the end of his stick, and told his men 


to follow it. He.. seemed to forget there was anv 
danger. While rallying his men he was shot by a 
sniper.” 


Obituary.—Pror. K. BIRKELAND.—Prof. K. Birkeland, of 
Christiania, died in Tokio on June 15th. His name 1s well 


Te a 


_ apparent reason. 


known as that of the joint inventor of the Birkeland-Eyde 
electrical process for the fixation of atmospheric nitrogen, 


‘which now employs approximately half a million H.P. of elec- 


trical plant. Prot. Birkeland was an eminent physicist, 
especially interested in terrestrial end solar magnetic and 
electrical phenomena. 


REVIEWS. 


Alternating Currents. By C. E. Macnusson. London: Hill 
Publishing Co. Price 17s. net. 


So many text-hbooks on electrical engineering have been 
issued recently by American writers that it becomes more 
than a little difficult to distinguish between them, and to 
assign to each its special suitubility for different classes of 
engineering students. 

It may be well, therefore, to begin the present notice by 
attempting to outline the special characteristics of the work 
to which it applies. l 

Tike several others that have been noticed recently in our 
columns, the present work is the result of notes of lecture 
courses prepared for undergraduate students—in this case at 
the University of Washington. The discussion as a whole is 
confined to main principles, and little descriptive or construc- 
tional matter is included. 

The first chapters deal mainly with the conditions existing 
in simple alternating circuits, and contain a very full intro- 
duction to the vector algebra of such circuits, worked out 
with numerous and clear diagrams. £ 

Following this general introductory matter, which occupies 
the first 11 chapters, we have one chapter devoted to each of 
the following types of machines :—Transformers, induction 
motors, alternators, synchronous motors, rotary converters, 
single-phase commutator motors, and asynchronous genera- 
tors. The principles of the behaviour of each of these 
machines are treated mainly by means of vector diagrams and 
vector algebra. i 

The next two chapters deal with the ‘‘ dielectric circuit,” 
and give a very interesting elementary introduction to the 
genergl theory of insulation. The remaining seven chapters 
deal with transmission lines, protective devices, and wave 
forms. In this last section, again, vector diagrams and vector 
algebra are employed, except in the chapter on protective 
appliances, which js mainly descriptive in character, and 
contains a number of illustrations of actual pieces of appa- 
ratus. 

It will be gathered from what has been said that the book 
is essentially a student's text-book, rather than a book for 
general reference, also that it makes no attempt to deal 
with questions of design or construction, but deals (chiefly by 
means of vector analysis) with underlying principles. It is, 
further, only in the last section, dealing with transmission 
lines, that a fairly advanced treatment involving considerably 
higher mathematical knowledge is included. 

We ‘may next proceed to discuss in rather greater detail 
the treatment of the various parts of the subject. In the 
first section, which deals with the general alternating circuit, 
we are led through series and parallel circuits containing 
resistance, inductance, and capacity, and with the aid of a 


-© very clear series of diagrams, the methods of treating each 


case algebraically and symbolically are well explained. The 
author has adopted the simple devic of distinguishing be- 
tween the vectors of current and voltage by giving a different 
shape to the barb of the arrows used in the diagrams. The 
symbolic notation follows in the main that of Steinmetz, 
though some variations have been introduced without any 

The treatment of the behaviour of the various types of 
miuchimes is mainly vectorial, and accordingly such subjects 
as the wave form of alternator yoltages, currents, and re- 
actions are not dealt with in great detail, nor are irreculari- 
ties due to the slots of induction motors dealt with. A 
special chapter towards the end of the book is, however, 
devoted to the subject of commercial wave forms and har- 
monics, and many typical examples are illustrated and dis- 
cussed in detail. 

To the more advanced reader, the second portion of the 
book, especially the chapters dealing with the “ Dielectric 
Circuit,” and with transmission lines, will prove the most 
interesting, and it is in these chapters that the author has 
departed from the beaten track follow by the ordinary 
student’s text-book. The treatment of the problems of insu- 
lation and electric high-tension discharge as special cases in, 
the general dielectric circuit is quite admirable. The vec- 
torial treatment of transmission lmes, although perhaps less: 
original, is also excellent, and brings the subject within the: 
range of the average advanced student. The very full chapter: 
on wave forms has already been referred to. | 

In conclusion, we may qongratulate the author on the pro- 
duction of an excellent text-book which should prove useful, 
to many undergraduate students of electrical engineering.) 
Perhaps its leading characteristic is its great clearness and its 
consistent application of vectorial methods as adapted to a 
very large variety of problerns, 


~~ 
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A Laboratory Course in Practical Electricity for Vocational NEW COMPANIES REGISTERED. 
Schools and Shop Classes. by M. J. ARCHBOLD. New walle AEEER Y 


York: The Macmillan Co. Price 5s. net. Macfarlane. Winch Co., Ltd. (147,812).—Private com. 


: Shen a ‘ : : : wea ty pany. Registered June 25th. Capital, £12,000 in 100 shares of ls. each and 
The author of this manual 13 the oe ees J2,000 shares of £1 each. To take over from G. T. Macfarlane patent 1.08) 
electricity at the W endell Phillips High DC ool, Chicago, an of 1417, in connection with ships’ winches, on the terms of an agreement 
the general trend of trade school teaching in the States is between the said G. T. Macfarlane, of the cne part, and the Power Plan 
fairly indicated by the type of experiment and the method of ; hema pie Res uP ee ape oe Sa E Se 
noe s ra 7 ‘ ia : M a ‘chamical, Clee aw, Wy í ' “ Pie 3 Jinvers, &c. e 
treatment given In this book. It 15 claimed that any text- subscribers (cach with one share) are: E. Trevor L. Williams, J.P., Clock 
book can be used in conjunction with this course of experi- House, Byfleet, Surrey; G. T. Macfarlane, Innamincka, Cannons Lane, 
ments, and the loose-leaf arrangement permits alteration of ‘aie he ae a we nee me Meo, Stigma en 
the order of work at the discretion of the teacher. i eea ee eee ees nes | oe 
3 i ae ie Austin Friars, E.C. : 
The course is divided into four terms, or semesters, of ; 
about 25 experiments each, and a course of practical shop : Hooton A Fiesmere Porn District Electric. Supply Co., 
work is suggested to correlate with this manual. ‘The first e eae A Ria He rear der ee Objects, oe 
section commences with simple Experiments on magnets and Agreement between the Rt. Hon. Lady Rossmore and Mary Straker of the 
magnetic fields, and leads up to voltaic cells, galvanometers, first part, Johnson . Phillips, Ltd., ot the ron part, and ae 5. Dawson 
Ohm’s law, and the commercial measurement of resistances. . eG one a ie rae Sia Leas pee nes 
The method of treatment can be best explained by illustrat- T. R. Cholmondeley, Pont-y-Ochin, Gresford, North Wales, estate agent. 
ing in a few typical cases. The loose sheets serve as the The first directors are: S. S. Dawson, T. R. Cholmondeley, J. Macgregor, and 
record of the experiments done, and, as the instructions are TA Registered office: 136, Albany ASHI ss Old Hall Strcet, 
all printed in the past tense, it only remains for the student i E ' 
to make his own diagrams and fill in a few words here and Blackwall Engineer & Welding Works, Ltd. (147,833).— 
there to complete the sheets Private company. Registered June 28th. l apital, £3,000 in £1) shares. Elec- 
ere 1 , US. z . tricians, mechanical, and clectrical engineers, welders, makers of motor 
For example, in the experiment on Making a Compass vehicles and parts thereof, &e. The subscribers (each with one share) are: 
Needle’ we find an oblong space about 2 in. by 3 in., headed i iene ue aris nade eee eae E., E A G. DT 
“Sketch of spring being rubbed with magnet. Resulting D aE eT E pies a a a a a a agit LR E A 


5 : . appointed by the subscribers. Solicitor: W. Cook, 59, Gracechurch Street, 
poles marked,” and alongside, these sentences awating com- E.C. 


pletion :— 


‘The watch-spring compass was brought near the North British, Glass Wool Co:s Lid. (147,813) - Private com: 


pany. Registered June 29th. Capital, £1,500 in £1 shares. Manufacturers 


Pole of the bar magnet and it attracted the —— end of the ol glass wool and glass fibre, importers and manufacturers of clectrical 
, appliances applicable thereto, and any other electrical and mechanical appli- 
POVDAGS: A A PPh subscribers (each with one share) are \. R Holmes. 38 
Bp i ; t ee ` ances, C, e g WETIDe eac r are) arei sy. š S, i 
The end last touched by the bar magnet was found to he Highbury Hill, N., engineer; Alice M. Stevens, 41, Loraine Road, Holloway, 
àa —— le, and attracted by the ole of the bar magnet. N.a clerk. The first directors are: A. R. Holmes (permanent) and Alice M. 
? m 
s Tt was found that like poles alwavs pues each other, and Stevens. Solicitor: D. W. Marpole, 1, Renfrew Road, S.E. 
unlike poles always —— each other.” 


The same insistence on a stereotyped method of recording 
results and deductions continues throughont the book. The 


r 
later and more difficult experiments, however, bear less re- i 
semblance to missing-word competitions than the earlier ones. , 
The second semester's work deals further with resistance OFFICIAL RETURNS OF ELECTRICAL 
measurement, heating effects, and energy costs. Meter read- COMPANIES. 
ing ìs taught with some pains, and some introductory work ; w 
on electromagnetics is begun. The third section deals fully , f 
with motors and dynamos—motors first because dynamos are Carrickmacross Lighting Co., Ltd. (4,276).—Particulars 
driven by motors in most schools; the fourth section begins Oe eee iene ee of tha Companies raa Ari Act, 1908, th 
with the elementary principles of alternating currents, and whole amount being now issued. Property charged: The company’s under- 
then proceeds to A.C. generators, motors, transformers, and taking and property, present and future, includigg uncalled capital, and cer- 
meters. ‘ tain premises, &c., in Chapel Lane, Carrickmacrass. Trustees: W. Pierce, 
. . . Carrickmuacross, ‘and F. A. Orr, Castleblaney 
In an appendix sketches are given of all experiments and i i ; r 
connections, together with tables of sines, cosines, tangents, Electrical Contracts & Maintenance Co., Ltd.—Memoran- 
and B. and S. wires. dum of satisfaction in full on March Sth, 1914, of debentures dated May llth, 
. ry . e [$ f q a z 7 + * Se g a, 
The strong points of the book are (1) its insistence on the ue ie Saas PNO, Securing £300- and. £109. respectively. Notite 
systematic recording of experimental results, and (2) its habit . 
of putting questions at the end of each experiment to dis- Metropolitan Electric Supply Co., Ltd.—Particulars of 
cover whether the principles have been fully understood. Tts £2900 d'bor created May 13h, 1912, fird pursuant to, Section 9 0) 
weak points are (1) the stereotyping of experimental records. issued. Property charged: (1) Freehold land and generating station at Acton 
and (2) the spoon-feeding adopted in the missing-word method (subject to a prior charge); (2) so much of a piece'of freehold land at 
in the earlier chapters. In spite of these defects, it is cer- Niven on, Shih generating sation, stands as is mot Gomprind i 
tainly desirable that such books should be seen in this coun- takings constituted under the Hanwell Electric Lighting Order, 1904, the 
try. English trade-school teaching methods are still far from Acton Electric Lighting Order, 1891 (subject to prior charge), and the 
perfect and while American methods cannot be adopted en Southall-Norwood Electric Lighting Order, 1905; (4) the eas relaung 
i A : ; » the Urban District of Greenford constituted under the Uxbridge & District 
bloc, they indicate important progress in a department of ie 


hlevtricity Supply Extension Order, 1903; (5) 6,000 preferred paid shares in the 


education Which we cannot afford to ignore. Brentford Electric Supply Co., Ltd.; and (6) the company's undertaking and 


The pale khaki cover and the white linen backing do not Keneral assets, subject to charges under trust deed of July 20th, 1894, and 
appear to us to be. suitable for the hard wear gencrally  juittion! Lad. Commiccon, aliowehce ir dncownt o per ceeamee Ca 
accorded to a laboratory book. but in other respects the ee ee a Se 
arrangement and production of the book are pleasing and Contraflo Condenser & Kinetic Air Pump Co., Ltd. 
satisfactory.—P.H. S.K. (110,264).—Capital, £80,000 in £1 shares. Return dated May 18th, 1917. Al 


shares taken up. 7s. per share called up on 27,000; £9,450 paid. Mortgages 
and charges: Nil. -> 


pas Os a Cutting Bros., Ltd. (81,178).—Capital, £25,000 in 1,5 

ord, and 1,000 pref. shares of £10 each. Return dated December 29th, ae 

` . . s ile february Bath, 1917). 500 ord, shares tak ; £1, id 10; 
oe ee o a a R E ; Ce ee awe ea e poii gee en pardon 
MACLEAN, M.A., D.Se. London: Blackie & Son. Price . 

Is, net Chislehurst Electric Supply Co.. Ltd. (50,980).—Capital. 


£15,000 in £5 shares, Return dated April 16th, 1917. All shares taken up. 


wire ; Gr 8 £15,000 paid. Mortgages and charges: £9,000. 
This little book is intended to cover an elementary first 


~ ad d . 
year’s course in electrical engineering. It has been prepared RR on Cannon Pha Son tae GN Capital, ees 
by the head and staff of the electrical department of the 9L con > e aad haee N P 


‘ ; ` 2,991 considered as paid. Mortgages and charges: Nil. 
Royal Technical College, Glasgow, from MS. instruction, 


sheets used in the laboratory, and comprises descriptions of 
70 experiments with detailed instructions, theoretical notes, 


and diagrams of connections. ‘ 
Some idea of the scope of the book can be obtained from 
the following typical experiments: Maps of magnetic fields, | CITY NOTES. 


determination of ‘H,’’ constant of a tangent galvanometer, 
measurements of resistance by meter bridge and P.O. box, 


measurement of high and low resistances, E.C.E. of copper, Sir G. A. Toucuy, M.P., said that the 
Joule’s equivalent, photometry of glow and are lamps. United Electric difficulties of the year had been rather 
B.H. curves, cable faults, Kelvin balance, characteristics of' Tramways of worse than in 1915. Nearly three-quarters 
dvnamos. A page of “Instructions to Students ” is given at Monte Video, of the increase in operating expenses arose 
es of the book, and there is also an appendix of Ltd. - from the high price of coal. To-day it was 
useful data. r 


$ i \ about 150s., with no improvement in sight. 
All the instructions and hints bear the hall-mark of prac- Freights which used to be 12s. to 14s. per ton were now 100s. 


tical experience and common-sense, and the book is likely .to 120s. The Eight Hours Law of Monte Video also meant 


to serve a useful purpose in connection with similar practical both increase of wages and increase of staff. Heavy renewals 
elect ienl courses in other technical institutes and colleges.— would occur in the near future, especially in connection with 


re-paving. _ But these were abnormal times, and they ought not 
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to defer dividends, especially preferenze dividends, unless it be- 
came absolutely necessary. The chairman referred at some 
length to the fact that the municipality was proceeding with 
its vast paving programme, notwithstanding the times. Their 
interests were being, and would continue to be, very 
seriously affected thereby. The whole cost of paving the 
streets was defrayed by the owners of property on either side 
in equal parts. Where tramway lines existed the company 
had to pay for the equivalent’ of the space occupied by the 
lines, and 50 centimetres on either side of the rails. Any- 
thing that tended to strangle tramway enterprise was inimical 
to the public convenience. Proceedings had been com- 
menced in Monte Video with a view to obtaining a definite 
decision as to the company’s legal position. The next 
six months were the lean months, when there were no excep- 
tionally heavy traftics to help toward meeting the fixed charges, 
now abnormally high. They myst be patient and await 


events. | 
. Mr. KENNETH CLARK, presiding at the 
Aluminium annual meeting on June 27th, said that 
Corporation, they had hoped to clear off another year’s 


preference dividend at that meeting, but 

the taxation upon industries of their 
description was of a heavy character, and the settlement of 
the various items in the accounts was a matter of very great 
difficulty. It was, therefore, impossible to estimate at pre- 
sent what amount would be available for distribution, so they 
were . carrying the balance forward. ` He hoped that the 
authorities would bear in mind that theirs was one of the 
key industries of the country, and that their opponents in 
other countries had been reaping a large benefit from the 
enormous prices that they had obtained for their metal, and 
their profits had been practically untouched by special war 
taxes, so that they had been able to build up large reserves 
which would put them in a strong position in respect of 
international competition. The difficulties in regard to sup- 
plies of raw materials, labour, freight, &c., had increased 
during the year. Their increase of output had been a matter 
of much concern, and they had carried out during the year, 
and under difficulties, a large amount of work with that end 
in view. The negotiations for the purchase of the additional 
water rights had been prosecuted vigorouslys and a great 
-many difficult purchases carried through. The plant for the 
. erection of the dams had been purchased, and the means of 
transit from the North-Western Rly. Co. to the site of the 
dams, 1,200 ft. above sea level, provided. The bridge across 
the Conway River had been constructed, and they were now 
thle to take the L. & N.-W.R. Co.’s trucks right into the works 
yard. The new turbo-generatar had been delivered, and 
would undergo its trial run in their works within the next 
few days. This meant an increase of 20 per cent. to the 
capacity of their electrical plant, and should put them in a 
position during the coming winter, for the first time in their 
history, to make full use of their pipe line; but they would 
not be able to make full use of the entire electrical capacity 
until they had completed their erection of the new dams, so 
as to store the necessary water to provide power during the 
summer months. During the year they erected a heavy roll- 
ing mill plant, with three trains of rolls, and these had been 
in satisfactory use for some time past. This addition should 


he of great assistance to the company. for it would enable . 


it to market its output in the form of sheets. Last year’s 
output was the largest in the company's existence: in fact, it 
showed an increase of more than 30 per cent. in their produc- 
tion, mainly due to the Dulyn tunnel, which had far more 
than justified its formation. They had under consideration a 
funding scheme, which they hoped to submit at a later date, 
with a view to dealing with the arrears on preference divi- 
dend. The war had shown new uses for aluminium, and, 
in his opinion, the production of light alloys would be an 
important feature of the aluminium industry in the years 
to come. He looked, therefore, for a largely increased demand 
after the war. They now had a sound business, which had 
proved itself to be a national asset. but it was absolutely 
necessary that they should continue their policy of extension, 
and this meant a continuance of capital expenditure, for 
which large sums of money would be necessary. He trusted 
the time was not far distant when they could begin to put 
aside sums of money as reserves for the many contingencies 
that had to be met by all trade concerns. In replying to dis- 
cussion, the chairman said that the company was in a verv 
sound position. It was doing extraordinarily well; costs had 
fone down very much, and if they were successful in getting 
the water which they had in view they would not onlv be 
e to increase their production, but probably to 
ouble it. 


The directors announce that, owing to 

British Columbia the serious increase in the cost of living, 
Electric Railway the tramway employés asked for an in- 
Co., Ltd. crease in wages, which it was absolutely 
impossible for the company to pay. in 

face of jitney motor-car comretition, and having regard to 
the present fares charged. The men stopped work on June 
13th. Public pressure, arising from the cessation of the 
‘ervices, compelled the authorities to take action and approach 
e company, with the result that the company agreed to 
reinstate the services, making the best possible terms with 
employés on the understanding embodied in resolutions 


of the City Council that an impartial investigator be appointed 
by the ‘Provincial Government to examine and report on the ` 
transportation problem in the city and surrounding district, 
with particular reference to the jitney motor-car. competition. 
The city and the company have agreed to abide by the Com- 
missioner’s recommendations. The company has agreed to 
resume the railway services until the Commissioner's recom- 
mendations are received. These services were resumed on 
June 2st, and the company is paying the increases asked 
for by the men. | 


_ Consolidated Electrical Co., Ltd.—Mr. H. ALLEN pre- 
sided at the annual meeting, and said that there was a trifling 
decrease in the net income, due entirely to the reduced divi- 
dend received on their telephone shares, which he believed 
would be only,temporary. The net result of their operations 
was that they paid the same dividend as for the previous year, 
carrying forward £3,066, against £3,159. They were practic- 
ally free from liabilities; investments had suffered no material 


depreciation during the year. 


Telegraph Construction & Maintenance Co., Ltd.—In- 
terim dividend of 5 per cent. (12s. per share), free of tax. 


Browett, Lindley & Co., Ltd.—For 1916 the net profit, 
after providing for interest charges and writing £6,134 off 
for depreciation, was £9,450, out of which the full year’s divi- 
dend of 6 per cent. has been paid on the preference shares, 
together with an extra distribution of 3 per cent. on account 
of arrears, and a dividend of 4 per cent. on the ordinary 
shares, leaving £3,540 undivided, subject to excess profits 
duty.—Financial Times. 


_ West Coast of America Telegraph Co., Ltd.—After pro- 
viding for interest charges, transferring £14,000 to general 
reserve, and providing £1,000 for investment fluctuations, 
£9,286 is carried forward. 


I 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Tae Stock Exchange “‘enjoyed” a long week-end holiday, 
which few wanted, the pretext being an ancient rule pro- 
viding that the House shall be closed on all Bank Holidays. 
This served to cut into what little business there is at this 
season of the year, and, in consequence, markets have been 
very quiet. Questions are in the air as to what may be the 


. prospect for another War Loan, but well-informed quarters 


look for nothing in the way of a popular loan for some time 
to come. 

At the commencement of the half-year just ended, the 5 
per cent. War Loan was imminent, and its official terms were 
published early in January. These terms proved sufficiently 
tempting to save the fall in other investment stocks that had 
been freely predicted. Markets resisted the triumphant new- 
comer with a strength surprising to those who remembered 
the financial disturbance created by the 44 per cent. War 
Loan of June, 1915. 

We may with advantage set out the net rises and falls in 


’ markets connected with electrical companies’ shares, for the 


six months have been big with war happenings, naval, mili- 
tary, and political, with their effect upon the stocks and 
shares of the world. How lightly they have touched so 
purely an investment market as that for electricity supply 
issues this comparative table shows :— 


Rise or Rise or 

Share. Jan.2, Now. fall. Share. Jan.3. Now. fall. 

Brompton.. ie S at London Electric 13 1 —z 
Charing Cross .. à + Metropolitan .. 2} 2 + 
Chelsea .. . 3 St. James's æ. 6 + 
City of London .. 11 12 + South London .. 24 2 — 

County of Landon 1 10% + South Met. Pref. 21/6  321/- —6d. 

Kensington 6 5+ Westminster .. 58 54 +k 


Of these 12 companies, the March reports for the year 1916 
showed an overhead increase in gross revenue amounting to 
9 per cent. above that of 1915, but the expenses were ll per 
cent. higher, the latter figure working out to no less than 
67 per cent. of revenue, as compared with 51 per cent. for 
1913, the year before war started. Four of the companies 
reduced their dividends, the Brompton, Chelsea, Kensington, 
and the London. The last-named passed its dividend alto- 
gether, as compared with a payment of 3 per cent. in 1915, 
this being caused by an accident to the generating station. 
No increases were made, but the South Metropolitan re- 
peated the distribution of 4 per cent. which it made for 1915, 
the first since 24 per cent. was paid for 1908. The introduc- 
tion last year of ‘‘ summer time” played havoc with prices. 
At the Brompton and Kensington meeting, three months ago, 
the chairman referred to summer time as being an un- 
doubted benefit to the community at large, but an ‘‘ unmiti- 
gated evil to the purvevor of artificial illumination.” It was 
a prominent factor in lowering’ the long-established dividend 
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rate, in the case of his own company, from 10 per çent. to 
9 per cent. 

Railway stocks, as regards the Tubes, have given way, the 
present price of 824 for Underground Electric Incomes being 
10 points below that with which the vear began. ‘This was 
the natural sequence to the dividend being lowered (for the 
last half-year) to 2 per cent., as against the 3 per cent. to 
which the bonds are entitled. Districts have shed 4, and 
Metropolitans at 233 are 14 lower on the six months. 

Telegraphs and telephones are mostly higher, the upward 
movement being continued with steadiness throughout the 
period. Marconis at 3 5/16 are 8s. 9d. to the good on balance, 
though Americans are almost unchanged at 16s.; Canadians 
at lls. are ls. 6d. up. British Columbia Electrics have fallen 
heavily, on fears of municipal competition. Mexicans are 
higher; Brazil Tractions 4 points down, due to the board's 
decision to pay no more dividends this year on the common 
shares. 

The Manufacturing group shows noticeable firmness in 
most instances. To tabulate interesting examples :— 

Rise or Rise or 
Share. Jan.2. Now. fall. Share. Jan. 2. Now. fall. 
Brit. Aluininium 286 RI 48d. Edison p.p. se rn {a +8 


Brit. Insulated .. 11g 124 +14 Electric Con. .. Id ia —k 
B. Westinghouse Gen. Flectrio .. 133, 164 +4 

Pref. . .. 2% 22 os Henley .. .. 16 15k —! 
Callender's  .. 18 134 +4 India-Rubber .. 12% = 124 —f 
Castner Kellner.. 34 34 


Appreciable rises have taken place in armament, coal, iron, 
and steel shares. The rubber share market has been ex- 
tremely active, and although the top prices of March/April 
are not maintained, the half year has left most rubber quota- 
tions higher than they stood six months ago. 


SHARE LIST OF ELECTRICAL COMPANIES., - 


Homes ELECTRICITY COMPANIES, 

Dividend Price 

am, July 3, Riseor fall Yield 
1916. 1916, 1917. this week,  p.0. 


Brompton Ordinary.» .. 10 9 64 _ £2618 6 
Charing Cross aaa 6 5 8} — 7 210 
do. do. 44 Pref.. 48 4h 8 = 618 6 
Chelsea ee ee es ee 4 8 - 24 = Z 5 4 4 
City of London .. 8 8 12 = 613 4 
do. do. 6 per cent. Pref. 6 6 10 — 60 0 
county of London ; q 1 108 — 611 9 
do, 6 per cent. Pref. 6 6 10 — 6 0 0 
Kensington Ordinary .. oe 7 10 53 — 611 7 
London Electric .. 8 8 l = Nil 
do. do. 6 per cent. Pref, 6 4 8 _ 6 6 8 
Metropolitan 8 8 3 — 600 
do. 4 per cent. Pref. 4 4h 8xd = 710 0 
St. James’ and Pall Mall ae 8 8 3 — 6 8 1 
Bouth London .. oe 6 5 2 = 756 
South Metropolitan Pref, ss 7 1 24/- — 618 4 
Westminster Ordinary .. . 1 7 5? — 619 


TELEGRAPHS AND TELEPHONES, 


Anglo-Am. Te). Pref. ee ee 6 6 { 98 —7 6 2 0 
do. De . ee ee 88/6 13 223 crear, 6 16 4 
Chile Telephone ats a os 8 8 7 — 614 4 
Cuba 8ub. Ord. .. ie és 6 5 3 — 617 8 
Eastern Extension  .. ae 8 8 18 — 616 6 
Eastern Tel. Ord. se 8 8 att — 14 9 
Globe Tel. and T. Ord. . ae as 7 1 12 — *% 910 
do. Pref, és 6 6 103 — 517 1 

Great Northern Tel... - B 21 86 + i 6 2 8 
Indo-European .. ee . IB 18 5l — 67 6 
Marconi. ee .» 10 10 3ra + k 8 0 6 
New York Tel. re as 43 4} 99 = 411 0 
Oriental Telephone Ord. - 10 #10 an + yx 816 0 
United R. Plate Tel, .. ‘à 8 8 6? — *% 18 6 
West India and Pan., .. is 6d. 6d. 1}xd — 3 164 
Western Telegraph i oe 8 8 lixd + 3/- 614 4 

Hoxe Ratt, 

Central London, Oma, Assented 4 4 f04 = 68 0 
Mesropoiian. Se sis 1 1 93} — 480 
n crgroan e o Ordinary — Nil 

0. do. “A” .. il Nil 8/9 — Nil 
do, do. Income 6 6 824 =} 0 6 
Forricr Trams, &o. ` 
Dividend 
| SR 
1916. 1916. 
aaa Sup. 3 per oani, Frer 6 A 6 ca — 6 0 0 
lo-Arg. Trams, First Pref. 2hix + 3 716 6 
do. ' 9nd Pref... 5h — a Te a 
ão. 5 Deb... 5 6 68 +2 76 0 
Bombay Electrio Pref, 6 6 10 _ 6 0 0 
British Columbia Elec. Rly. Pice, 6 6 57 -= 8 13 10 
do, do, Deferred Nil Nil 27 — Nil 
Mexico Trams 5 per cent. Bonds il Nil 87 — Nü 
do. 6 per cent. Bonds Nil Nil 80 == Nil 
Mexican Light Common sè Nil Nil 1 — Nil 
do. Pref. oe ee Nil Nil 2 —_ Nil 
Mawmvcracrunme OoMPAnIns, 
Babcock & Wilcox se eo 16 16 8 — 56 00 
British Aluminium Ord, nA 1 10 28/9 +1/- 619 3 
British Instilated Ord, .. es i 20 13i -— 715 0 
British Westinghouse Pref. .. A h - 3 = 6 6 4 
Callenders.: ee ee ee 7 20 20 1 pas 7 11 0 
do. 5 Pret, eo ee 6 5 4 xd + $ 5 17 8 
Oastner-Kellner ee se ee 22 22 — 6 10 2 
Edison Swan, £8 paid .. . = one 16/3 = Nil 
do. do. 4 percent. Deb. 4 4 J04xd — 618 6 
Piectric Construction .. es % 73 S — 800 
Gen. Elec. Pref. ee ee ee 6 9 xd — 6 8 1 ; 
do. Ord. oe ee oe 10 10 15 — 6 9 0 
Henley ee ee eo ee 25 25 1 — 8 1 8 
do, Pref, ee oe ee 43 44 4 — 5 12 6 
India-Rubber ee ee eo 10 10 123 ~ 8 6 0 
Telegraph Con .. 20 9 874 _- *6 8 2 


hg Dividends paid free of income-tax, 


è 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, July 4th. 


Latest Fortnight's 
CHEMICALS, &c. Price, Inc, or Deo, 
a Acid, Oxalic . ae is ee per Ib. 16 oe 
a Ammoniac Sal per ton £75 we 
a Ammonia, Muriate ‘(large orystal) ° £64 ee 
a Bisulphide of Carbon .. ” £28 ee 
a Borax ary oe oe ee 98 £88 eo 
a Copper Sulphate os 5s es 3 #61 10 : 
a Potash, Chlorate ee ee oe per lb. 2/6 ee 
a ” Perchlorate oe ee ” i ?/- ee 
a Shellac . ee ee per cwt. 915/- 
a Sulphate of Magnesia os .. per ton £16 
a Sulphur, Sublimed Flowers... o £35 
a ” Lump oe ee st oe ” 42 » ee 
a Soda, Chlorate ee ee oe per Ib. 103d. 
» Crystals ee e. per ton 12u/- Sa 


i 4 Sodium Bichtomiate, casks ee per lb. 


METALS, &c. 


c Brass (rolled metal 2 to 12 basis) per lb. es š 
c »; Tubes (solid drawn) ‘6 "” ee oe 
c »„ Wire, basis .. ee n ss s: 
c Copper Tubes (solid drawn) ae i 1/8} to 1/83 dd. dec, 
‘gon Bars (best selected) .. per ton £165 ee 
g ” Sheet ee ee oe ” £165 

g ” Ro d. oe ” £1665 

d 5 (Electrolytic) Bara = n £142 

d n ñ heets .. i £167 i 
d w í Wire Rods ” £150 .. 
d i ši H.C. Wire per lb. 1/54 da! 
f Ebonite Rod.. ee eo oe rT] 8/- eo 
f n Sheet oe oe oe rT] 2/6 os 
n German Silver Wire eo ee o 2 ee 
h Gutta-percha, fine.. we .. ” - 6/10 és 
A India-rubber, Para fine .. ate ii 3/- Id. dee. 
i Iron Pig (Cleveland warrants) .. per ton Nom. = 

» Wire, galv. No. 8, P.O. qual, ts £42 
g Lead, English Pig .. és s ” ee s 
$ Mercury ; per bot. Nom. oe 
e Mica (in original oaei) small . per lb. 6d. to 8/- ae 
e€ s» ” 0” medium ” 8/6 to 6/- oe 
e n» ” „ large .. ” 1/6 to 14i- & ap. ee 
d Silicium Bronze Wire .. ee per Ib. 1/93 i 
r Steel, Magnet, in bars e .. per ton ia és 
g Tin, Block (English) va es Pe ere re 
n , Wire, Nos.1tol6 .. es per lb. 8/6 oe 
Quotations supplied by— 

a G. Boor & Co. James & Shakespeare, 

c Thos. Bolton & Sons, Ltd. i Edward Till & Co. 

d Frederick Smith & Co. i Bolling & Lowe. 

e F. Wiggins & Sons. l Richard Johnson & Nephew, Lu, 
f India-Rubber, Gutta-Percha and n P. Ormiston & Sona. 

Telegraph Works Co., Ltd. r W. F. Dennis & Co. 


Death by Induction.—The Journal Teleguaphique quotes 
from Annales dex P.T.T. particulars of a remarkable fatality due 
to a shock received by induction. In the valley of the Romanche, 
France, there are numerous generating stations and power trans- 
mission lines working at pressures from 25,000 to 55.000 volte, 
three-phase ; a State telephone line, carrying interurban circuite 
and several telephone lines belonging to the power companies, 
parallels the power lines over a considerable distance. On April 
28th, 1916, a lineman connected with one of the companies was 
speaking with a portable telephone sét on one of the private lines 
when he received a fatal electric shock. An inquiry followed. 
which revealed the following circumstances :—At the time of the 
accident no contact could have taken place between the telephone 


circuit and the high-pressure lines. The cut-outs on the State 


lines carried on the same pole as the private circuit operated, and 
shocks were felt by State employés in the telegraph service. At 
the moment when the accident took place, a sudden interruption 
occurred on a power line working at 45,000 volts, which paralleled 
the State line over a length of 20 km. (125 miles). The abnormal 
pressure rise which caused the accident was not due to any contact 
between the lines; it was produced by induction between the 
power line and the telephone line. At the moment when the 
interruption of current took place, one of the three-phase cables 
remained for a brief interval at a high pressure, after the other 
cables had returned to zero voltage. Under the electrostatic 
influence of this cable the telephone line was raised to a pressure 
which occasioned the fatality. 


Electrical Wages Award.—The Chief Industrial Com- 
missioners Department of the Board of Tfade, in connection with 
the application of the electrical wiremen of Bradford‘and Shipley 
for an advance in wages from 94d. to Is. per hour, has raised the 
standard to 114d. per hour, to cover and include all previous 
advances. Overtime is to be paid for at time and a-quarter for the 


` first two hours, time and half afterwards to midnight, and double 
- time subsequently until starting time next morning, double time 


also beiag awarded for Sundays and Christmas Day, and time and 
a-half for Bank Holidays. The working hours are reduced from 
524 to 494 per week, and there are concessions in relation to night 
work, “dirty money,” travelling and country expenses.&c. Engage- 
ments may be determined on—either side; by one hour's notice 
Disputes are to be eee by a Counvit of Steer and emploves. 
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ELECTRO-CULTURE. 


Some NoTES ON H.T. DISCHARGE APPARATUS. 


THOUGH only just beginning to attract public attention, electro- | 


culture is by no means a new idea. The earliest attempts on record 
_are to the credit of a Scotchman named Mowbray, who tried some 
experiments in the year 1750, though the first real advance was 
due to Lemstrom, who tried some experiments in Finland in 1883, 
and a few years later in England, France, and Germany. 

The difficulties of such a research are very great, owing to the 
absence of exact data in all agricultural and horticultural work. 
The fertilising value of every manure differs from every other, and 
even different samples of the same kind do not give equal results, 
bat will behave quite differently in different soils. Clay, loam, 
and sand all require different dressings, and the value of a manure 
on the one is no guide to its value on-another. The very rain 
differs in its action on plant life under different climatic conditions 


and places. Plants are greatly influenced by the air. Some need | 


wind—to others it is fatal. The contour of the land. whether at 
the top or bottom of a slope, the shelter afforded by trees and 


DISMANTLED Hut SHOWING ELECTRO-CULTURE SET EXHIBITED BY MESSRS. 
W. H. Cox-& CoO., AT THE RECENT MUNICIPAL ELECTRICAL CONFERENCE. 


hedges from sun, wind, and rain—all these things, and many 
others, help to determine the rate of growth. For no single one of 
all these things can any exact unit be determined. Gencralisations 
and roughly true empirical laws can be laid down. but there has 
never been written any equation connecting together all or some of 
these variables, and the result of their mutual interaction can only 
be estimated, the degree of accuracy depending on the soundness 
of some person's judgment and the breadth of his experience. 

The usual experimental procedure is to plant several plots with 
whatever is to be the subject of experiment, taking care to 
keep the conditions as nearly as possible identical in all. One plot 
28 treated in the special way under investigation, and the rest in 
the normal manner; then any difference between the growth under 
special treatment and the average growth of the others may be 
taken to be due to that treatment, and, where measurements can 
be made, a ratio obtained. 7 

Quantitative results are, however, always difficult. One may be 
able to say definitely, that one flower is better than another, but 
by how much? One potato or tomato may be heavier than 
another. but is the quality the same in both, and how can that 
quality be measured? Where the thing is done on a large enough 
scale, a solution of this dilemma is found by selling the goods in 
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the open market. The price which a public, ignorant of the expe- 
rimente, and anxious only to get the best value, will give is a good 
guide and even an accurate measure of their relative worths. It 
needs, however, large plots of ground and considerable expenditure 
to conduct experiments on this scale, and even then great skill 
and judgment are wanted in choosing the plots and in preparing 
them for planting in such a way that the results may be truly 
comparable. Those who are used to making practical comparative 
tests will from these considerations realise the almost insuperable 
difficulties under which Lemstrom: worked. 

He himself alludes to the investigation “as by no means in- 
viting.’ Nevertheless, despite all the inexactitude of the agricul- 
tural side, the utter lack of knowledge on the botanical, and the 
absence of suitable apparatus on the electrical, he tackled the sub- 
ject with a very large measure of success, and~ laid the foundation 


~ of a new industry which we slow and conservative people are just 


beginning to develop 30 jers later under the beneficent stimulus 
of German malevolence. | 

These early experiments were made with influence machines of 
various types, one terminal being connected to earth and the other 
to a network of wires over the plants, which at the first were 
grown in pots, but later in the open ground. Constant trouble 

i occurred with the generators, which would 
reverse polarity frequently and sometimes 
fail to excite, while at other times the damp 
atmosphere would form practically a short 
circuit path for the extremely small quan- 
tity of electricity which these machines can 
deliver. Thus hia experiments, while leav- 
ing no doubt as to the general value of the 
electrical disckarge in plant growth, and 
enabling him to make several important 
generalisations, are confused and unconvinc- 
ing in detail. , 

The advent of X-rays and wireless tele- 
graphy produced an imperative demand for 
a practical high potential generator, and the 
supply which quickly followed made it pos- 
gible to try Lemstrom’s experiments on a 
larger scale. and with more intense dis- 
charges. Our knowledge of atmospheric 
electricity and of the discharve of elec- 
tricity through gases, has increased enor- 
mously since 1885, so that we are now able 
to take measurements of the quantities of 
electricity involved, and even. to form some 
very rough idea of how it is carried from 
the overhead wires to the plant. 

For the last 12 years experiments have 
been carried out in England on an exten- 
sive scale in several different places on 
different soils and under different climatic 
conditions, the leaders in the work being 
Sir Oliver Lodge and ‘Prof. J. H. Priestley. 
re the latter with the help of the Board of 
< ey AB Avriculture. The results obtained have 


: Dis ee been the subject of reports in the Journal 


of the Board of Agriculture (April, 1910; 
October, 1913; January, 1915: October, 
1916; April, 1917): from these reports all 
the figures that are given here have been 
taken, and they may thus be regarded as 
cautious and well considered data not likely 
to err on the side of over-estimation. 

The Apparatus Used.— Ever since Lem- 
strom’s experiments the method of distribu- 
ting the charge to the crops has been much 
the same, a network of wire, or strands of 
barbed wire or plain wires are stretched over 
the field at a convenient height by means of 
H.T. insulators, and kept charged to a poten- 
tial of about 80,000 to 100,000 volts. 

A net is too inconvenient and costly for 


use of very heavy poles and large insulators. 
account of the great strain needed to keep 
it reasonably taut—thus the choice usually 
falls on a plain wire. 

The density of an electric charge at any point on a body is pro- 
portional to the curvature at that point; that is. the potential 
relatively to earth will be greater the greater the curvature, and 
thus it comes about that the wires used should have as small a 
diameter as practicable, so’ as to keep as low as possible the 
potential necessary to produce a discharge. With wires of from 
24 to 30 s.w.a. 90,000 volts maximum appears a good medium. It 
will be noticed that this is just about the pressure at which it is 
possible to transmi: power without corona troubles being serious, 
ie.. at this potential it is possible to send currents without loss 
along large wires, but discharge takes place from fine ones. All 
leads to the network can, therefore, be of bare wire of 10 or 12 
8.W.G. 

_ The fine wires if of silicium bronze or galvanised steel may be used 
without fear with a span of 150 ft. and a sag of not more than 
8-12 in. They should be kept as low down as possible, as this increases 
the intensity of the discharge, but in order to avoid localising 
it on the highest plants, the distance between wire and ground 
should not be less than twice the height of the full grown 
plant. Generally it has to be greater still to allow for working 
underneath: 7 to 9 ft. seems to be a good range, as a man 
with a hoe can work underneath without disturbing the wires, 


large areas, while barbed wire involves the 
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but each individual case must be decided on its merits. The space 
between wire and wire should be about two-thirds of their 
distance from the ground, in order to.obtain a fairly high intensity 
of discharge. oe : 

One of the best methods of suspension is to place stout poles set 
in concrete at the corners of the field ; olditelegraph poles cut in 
half do well, and can generally be bought at a moderate rate from 
the local telegraph engineers depét. Extra-high-tension insulators 

`n 


VIEW SHOWING COIL, SPARK GAP AND INTERRUPTER. 


are fixed to these, and from them span wires of galvanised iron are 
taken along the length of the field. Should this length be greater 
than about 150-200 ft., intermediate poles are used ; these may be 
lighter than the main ones. 

The fine discharge wires are strung across from span wire to 
‘span wire. Light brass hooks form as good a connection as any- 
thing, and allow the discharge wires to be shifted or taken down. 
The H.T. current is fed to the thick span wires, which conduct it 
with but little loss to the fine wires, from whence it discharges 
on to the crops. 

The H.T. current may be produced in several different ways, each 
of which has it own peculiarities, its advantages, and disadvantages. 
The usual generators are :— - 

1. Static Machines.—The current from these is ideal for the 
purpose, being at a constant potential, but even with the largest 
machines there is difficulty in getting sufficient quantity. There 
is apt to be difficulty in damp weather, owing tò the machines 
failing to excite or losing excitation if ‘the resistance of the 
external circuit drops. Many types have a nasty habit of reversing 
polarity for no obvious reason. The machines have to be kept 
absolutely free from damp, and are expensive. 


2. Step-up Transformers.—As a source of high potential, these: 


are the’ simplest, cheapest, and most efficient, but the current from 
them needs either rectification or the suppression of one half wave, so 
as to impart a undirectional charge to the wires. 


The former is attained by the use of a revolving shaft driven © 


by a synchronous motor, and carrying conducting arms, which 
alternately make and reverse connection between the H.T. ends of 
the transformer and the main contacts. 

This is the best machine by far for large areas—say, of 50 acres 
and upwards—is simple and reliable, but the cost, which may be 
anything between £200 and £100, makes the outlay rather high 
for small areas. t 

The suppression af one half wave is done by the use of a “ valve 
tube.” This instrument, the best-known type of which is the 
Lodge,” consists of a glass globe evacuated to one or two milli- 
metres of mercury and containing two electrodes, one of large 
area and with a good space round about it, the other of small area, 
as closely confined as possible, and often surrounded by an electro- 


static shield. The former conditions are favourable to the forma- 


tion of the “negative dark space’ which always accompanies a 
discharge in racuo; the latter unfavourable. Thus there is con- 
siderably less opposition to the current passing one way than the 
other. A different and more efficient type of valve is the “ Kenotron,” 
in which the negative electrode consists of a red-hot spiral: in 
a vacuum, which, giving off ions, will allow current to flow from 
if, but provides no path for a discharge in the opposite direction. 
This method of charging up the network is not so ideal as it 
appears on paper, for several of the ordinary valve tubes are 
required in series in order to deal with 100,000 volts. They 


gradually increase their vacuum owing to the absorption of gas by 
the glass walls, which causes a gradual increase of resistance in 
the right direction for the current without much compensating 
gain in the opposite ; meana are provided for rectifying this. but 
they are not very satisfactory, and after some time the valvea 
become erratic in behaviour. 

A “ Kenotron” valve can be made to suppress 100,000 volts, but 
requires a battery or small transformer to heat the cathode, which 
must, of course, be charged to the same potential as the cathode 
itself, and thus has to be insulated fof the full potential both from 
earth and the mains. Moreover, it is an expensive article, costing 
£50 or more to install. 

Both types of valves are very fragile, being of thin glass and 
highly exhausted, they are also liable to “` perforation “—i.c.. 
puncturing of the wall by a high-tension spark from any conductor 
that may by accident be brought too close. 

3. Some form of high-frequency apparatus has often been used, 
but the current from these cannot readily be rectified, and the 
effects produced are not so good. probably for this reason. Also. it 
is impossible to carry such currents along any conductor possessing 
appreciable self-induction, and thus it is very hard to charges 
network evenly by this means. The generator always involves a 
spark gap, which burns and wears, and so needs fairly frequent 
attention. ` 

4. Induction Coil and Interrupter.—This is probably the most 
efficient and satisfactory method of dealing with any plot not large 
enough to warrant the use of a H.T. transformer and revolving 
rectifier. The outstanding peculiarity of these iustruments is the 
extremely asymmetrical wave they produce. : 

In principle, an induction coil consists of an open-core trans- 


“former of large ratio. the primary of which is fed with an inter- 


rupted direct current. Owing to the self-induction of the primary. 
which is kept as large as possible, the current grows but slowly. 
when the interrupter closes the cjrcuit, and may take as much as 
1-50th second or more to reach its full value. The induced poten- 
tial in the secondary is, of course, proportional to this rate of 
growth, and will, in consequence, be comparatively small. 

The interrupter is designed to break the circuit as quickly as 
possible, and to quench the resulting arc with the utmost: rapidity 
and the least possible loss of energy in heat. The consequence is that 
the rate of decrease of the current is very much greater than was the 
rate of growth, and the potential acroas the secondary will be 
correspondingly greater. With a closed iron circuit the magnetisa- 
tion of the iron will not fall to zero with the current, but lags 
greatly behinds it, hence the need for the open core. . 

The general form of interrupter involves a mechanical break 
between a contact and mercury under some dielectric which will 
prevent oxidisation. Either the mercury or the contact, or both, 
may be in motion 

‘The container is kept full of a liquid or gaseous hydrocarbon 
with good arc-quenching properties, and this, together with the 
rapidity of motion and the good cooling from the surrounding 
masses of metal, interrupts the circuit with great rapidity. 


`~ 
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WEATHERPROOF HUT, SHOWING OJTGOING H.T. CONNECTION. 


The current thus produced may have a peak value of 90,000 volts 
in one direction and only a few thousand in the other, and if such is 
supplied to a network of fine wires, a strong discharge will take 
place at each occurrence of the high-value peak, while on the other 
half of the wave the potential never becomes high enough to 
produce any effect. 

The large ratio between make-and-break potentials necessitates 
good design both of coil and interrupter; the older apparatus of 
this type gives a far greater inverse potential than that mentioned. 
and so requires a valve tube to prevent the wires being raised t^ 
too high a negative potential. 

Wireless and X-ray work have produced*so great a demand for 
coils and interrupters that these have now become thoroughly 
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reliable machines, well made, and capable of standing up to their 
work without much attention, and seldom breaking down. The. 
ordinary commercial types are, however, designed for much too 
high a secondary voltage for electro-culture work, and were not 
intended for such long continuous running. The heat conduction 
from’ the secondary is very bad, owing to the great insulation 
needed, and thus the C?R losses may cause dangerous heating, 
while the large number of turns set an upper limit to the 
discharge current, which entails the use of a much larger coil 
than should be necessary. A specially-designed coil is therefore 
required, giving great quantity at a less potential than usual. and 
with a very low-resistance secondary; it should also be designed 
with a view to being absolutely waterproof, as paraffin wax is 
slightly hygroscopic, as, mdeed, are all that class of insulating 
compounds. i 

It will be seen that the current from this kind of set is in the 
form of intermittent impulses, so that the charge on the wire 
produced by one impulse can discharge back through the coil 
during the next interval. This can be avoided by putting a valve 
tube in circuit to check the back flow, but they are delicate, 
unstable pieces of apparatus, which give a good deal of trouble in 
use, and it is probably better to do without them and to use acoil 
capable of giving a sufficient discharge such that enough elec- 
tricity may be given off at each impulse to bring up the mean 
current density in thesair to the required standard without resort 
to such contrivances, 

In all these instruments, some method of measuring the potential 
is needed, and the simplest seems to be a measurement of the 
sparking length. Below is a table connecting spark length with 
voltage, maximum values, which determine the sparking length, 
being given. In each case one pole is assumed to be earthed ; this 
makes some difference in the high figures. 

Max. volts. Spark gap length in inches. 
K.V. Points. 2°5* balls, 5° balls, 
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It is very necessary to provide a thoroughly waterproof place for 

the apparatus, and provision should be made for warming: so as to 
drive off any condensation. The apparatus can be made to deal 
with either direct or alternating current, and any supply voltage 
between 25 and 250 volts. 

Effects on Crops.—Some data and illustrations have already been 
published in the ELECTRICAL REVIEW for May llth, 1917, where 
one of Prof. Priestley’s reports is reprinted in full with two 
interesting illustrations, showing the improvemefit effected on 
wheat and second-year clover, and it is not necessary to add much 
here. : j 
Young strawberry plants hdve increased in yield by 80 per cent., 

older ones by 36 per cent. and 25 per cent. 

Potatoes are good subjects, and invariably show increases, usually 
between 20 per cent. and -50.per cent., the increase being in the 
aize of the tubers, and not the number, from which it would seem 
that there was here a means of bringing new potatoes on to the 
market earlier. Carrots, beet. tomatoes and mangolds all show 
increases of from 20 per cent. to 50 per cent. 

Wheat has been the subject of the most extensive and prolonged 
experiment, and the average increases shown up to 1914 were from 
20 per cent. to 40 per cent. A crop grown in 1915 under a very 
much more intense discharge. showed an increase of about 50 per 
cent. in grain and nearly 90 per cent. in straw, besides being ready 
for harvesting earlier. The grain was also of a superior quality. 

The effects of the discharge on germination appear to have been 
neglected of late, but there is abundant evidence to show that the 
young plante show earlier when the seed plots are treated ; but in 
this country at least, caution must be used in forcing crops out 
of the ground in early spring on account of frost. 

In greenhouse work, where there is nodanger from frost, and all 
the elements are under control, there seems to be a wide field, and 
the application is not at all difficult, one wire, or at most two, 
being ran parallel to the length of the house, attached to an 18-in. 
length of ebonite rod as insulator at one end, and passing through 
an E.H.T. porcelain leading-out tube at the other, the coil and 
interrupter being fixed outside the house.’ Special arranyements 
can be made to run several houses near each other from the same 
apparatus. 

General Remarks.—The.- discharge appears to act. roughly 
speaking, as artificial sunshine, and as it is quite as possible to 
uver-stimulate plants as human beings, judgment is necessary in 
determining how long to keep the discharge going per day. In 
damp, cloudy weather four to five hours per day seems about the 
time usually given in the most successful cases, and this should be 
diminished in proportion as the day is sunny, while in hot 
scorching sunshine and in times of dronght the discharge should 
never be put on. Morning and evening are the best times for 
reatment, especially the former. 

The crops under treatment draw more from the soil. both 
noiature and food, and therefore plenty of water and manure 
nust be given. Oa soil that is too poor. or lacks moisture, no 


enefit will, and harm may, result. fos 
In windy weather the electrified air is blown about. benefiting 
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neighbouring crops but diminishing the quantity received by those 
under treatment, and this should be allowed for in such weather., 
which is often the time when the treatment is most needed. 

There seems to be a possible exception to the general rule in the 
behaviour of leguminous plants—a family characterised by the 
presence in their roots of small nodules containing colonies of 
bacteria, whose function appears to be the extraction of nitrogen 
from the plant, giving it to the soil. Such planta thus enrich the 
ground instead of impoverishing it, an outstanding exception to 
the general rule, which may have great significance in considering 
their behaviour under the discharge. Clover, however, which is 
ope of this family, though it did badly when electrified one year, 
gave a superabundant crop the second year when it was not elec- - 
trified. so that the treatment seems to have had an important 
after effect. 

Another most useful effect is that blight and insects generally 
are destroyed by the discharge, which will quickly clean such 
things as beans and carnations when attacked. 

There seems but little doubt that in the high-tension discharge 
we have a means of counteracting the lack of sunshine, which is 
the one drawback from the agricultural point of view to our very 
fertile land, and if properly exploited by men of energy. patriotism, 
and foresight it may yet solve the problem of making farming an 
easier and mofe lucrative profession. 


The illustrations in the above article are of the electro-culture 
set made by Messrs. Harry W. Cox & Co., Ltd., which was shown 
to visitors at the recent annual meeting of the Municipal Electrical 
Association, in London. 

This set is suitable for areas of from 10 to 15 acres, and consists 

of an induction coil, interrupter, switchboar&, and resistance for 
controlling the discharge, and a time-switch for automatically 
switching on and off the discharge at the required times ; this 
equipment is enclosed in a weather-proof hut, which can be 
electrically warmed to ensure dryness. A length of 25 yards of 
7/20 twin cable is supplied, together with a plug fitting, for con- 
necting the hut to the source of supply, also the necessary 
insulators for same and an earthing plate for connecting the 
negative pole to earth. This constitutes the apparatus required 
for generating and controlling the H.T. supply to the discharge 
network, which consists of thin copper discharge wires supported 
from galvanised steel span wires, which are carried on suitable 
insulators attached to poles. Messrs. Cox supply and erect the 
complete equipment, and provide the necessary supervision to 
ensure its successful working. 


IMPORTS OF HOLLAND. 
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THE following figures, showing the imports of electrical and 
similar goods, for consumption, into Holland during the year 
1915, are taken from the recently-issued official trade statistics ; 
the figures for 1914 are added for purposes of comparison, and 
notes of any increases or decreases are given :— 


1914. 1915. Inc. or dec. 
Gulden. Gulden. Gulden. 

Machinery, steam, industrial and agricultural.— 

From Belgium 2513,000 1,380,000 — 1,133,000 
,, Great Britain 6,481,000 6,070,000 — 411,000 

.,, Hamburg ... ... 191,000 40,000 — 151,000 
„ Germany ... ... 23,867,000 16,816,000 7,051,000 
», United States 2,678,000 1,570,000 — 1,108,000 
» Sweden x 338,000 481,000 + 143,000 
„ Other countries 177,000 443,000 + 266,000 
Total ... 86,245,000 26,800,000 — 9,445,000 

Gutta-percha, raw.— 

From France ae 31,000 — — 31,000 
,, Great Britain 549,000 29.000 — 520,000 
,, Dutch Guiana 744,000 85,000 — 659,000 
„o Java, &c. ... 709,000 — — 709,000 
», Other countries 113,000 2,000 111,000 

Total . 2,146,000 116,000 2,030,000 

Gutta-percha manufactures.— : 

From Belgium 503,000 2,000 —- 501,000 
,, Great Britain 176,000 241,000 + 65,000 
, Germany 2221 000 8000 - 213,00) 
„ Other countries 1,000 31,000 + 30,000 

Total 901,000  2%2,000 -— 619,000 

Iron wire.— 

From Belgium 4,143,000 140000 - 4,003,000 
», Great Britain ste 32,000 1,000 - 81,000 
„ Germany . 18,577,000 6,651000 — 11,926,000 
», Sweden 347,000 2000 — 345.000 
,, Other countries 42,000 53,000 + 11,000 

Total , 141,000 6.347.000 — 16,294,000 
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3 1914. 1915. Inc. or dec. 
Gulden. Gulden. Gulden. 


Instruments, physical, chemical, éc.— 


From Belgium _... ... 384,000 17000 — 367,000 
, Great Britain ... 538,000 1,456,000 + 918,000 
„ Hamburg ... ... 439,000 — 

„ Germany ... ... 6,246,000 3,205,000 -— 3,041,000 
,, Other countries ... 271,000 969,000 + 698 ,000 


Total ... ... 7,878,000 5,647,000 -~ 2,231,000 
Copper wire.— 


From Belgium... ___ .... 90,000 — — 
„ Great Britain ... 892,000 1,160,000 + 768, 
,» Hamburg .... . 306,000 — — 

„ Germany ... ... 2,643,000 13.000 — 2,630, 
„ Other countries ... 78,000 1,599,000* + 1 


Total... © 3,509,000 2,772,000 - 737,000 
* Mainly from the United States, | 


India-rubber manufactures.— 


From Belgium _... ... 2,417,000 100 — 2,416,000 
, Great Britain ... 2,271,000 3,010,000 + — 739.0) 
„ Java ict ... 8,520,000 — — 8,520,000 
» Germany ... .. 106,000 160.000 + 54.000 
», United States TA 12,000 28,000 + 16,000 
», Other countries .. 912.000 724,000 - 188,000 


Total... ... 14,238,000 3,923,000 —- 10,315,000 
Steel wire.— 


From Belgium '... 581,000 200 ë — 579 OW”) 
,, Great Britain .. 571,000 07, 000 = 474 (WM) 
„ Germany... vee 2124.000 938,000 — 1,186,000 
,, Other countries... 70,000 12,000 - 58.000 

Total... | 8,346,000 1,049,000 - 2,297,000 

Glass manufactures.— 

From Belgium — ... we 195.000 37.000 — 158.000 
, Great Britain... 114.000 116000 + 2.000 


» Germany... ve 2,206,000 2,331,000 + 125,000 
,, Other countries... 13,000 49,000" + 36,000 


Total... ee 2,528,000 2,533,000 + 5,000 
* Sweden 21,000 Gulden. 


Porcelain.— 

From Belgium —... ie 129,000 soon = 121.000 
», Great Britain sich 44,000 42.000 — 2.000 
„o Germany... a. 1,400,000 1,914000 + 514.00 
» Other countries... 107,000 34,000 — 73,000 


Total ... „1,660,000 1.998.000 + 315,000 
Note.—Gulden = Is. 8d. i 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED). 


Compiled expressiy for this journal by Messrs. W. P. Trowrsoxn & Co. 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


8.713. “Locking or securing deviecs for electric fittings.” Si. HrLFNs 
Caste & Russer Co. ann J. C. Wmre. June sth. 

& 721. “ Electric welding machine, &c., switches.” Britis INSULATED AND 
Heresy Capies, Lro., P. Bucner & T. Rosinson. June 18th. 


8,722, ‘ Removable elecfrical fuse carriers or connecting devices.”” R. wW. 
Bapes axb Britisn InsuLatep & HeLssy Casies, Lip. June 1Rth. 


8.724. “Electric motors.” L. R. McDonacvo. June 18th. (U.S.A., June 
16th, 1916.) 


726. ‘Device applicable to spring-controlled switches of telephone 
receivers.” A. S. Jonn. June 18th. 
8,738. “X-ray apparatus.” F. J. Harlow. June 18th. 


8,740. “ Electrically-heated cooking stoves.” C. W. WINTERBOTHAM. June 
16th. 


8,748. “ Electric contact breakers.” Rotis-Royce, Lro., & F. H. Royce. 
June 18th. 

8,759. * X-ray tube stand and table.” E. E. Grevie. June 18th. 

8,791> ‘Automatic voltage regulation.” J. C. Topsen. June 19th. 


8,792. “ Ignition devices for explosion motors.” M. A. Viocet. June 19th. 
(France, June 23rd, 1916.) 


8,814. ‘Means for adjusting clectric and gas lamps.” G. E. Etuincer. 
June 19th. 


8,826. “Portable electric drier for local drying` of drawings, &c.” T. 
LAVENDER & J. R. PanneLL. June 20th. 


8,836. “ Electrical welding machines.” W. H. Rocerson. June ‘20th. 

8,852. “ Vaporising and ignition means for internal-combustion engines 
employing liquid fuel.” J. Rosson, June 20th. 

8,854. ‘Electric locomotives." BRITISH Tuomson-Hovuston Co. (General 
Electric Co., U.S.A.). June 20th. 

8,894. “ Wireless telegraphy, &c.” H. von Kramer. June 2let. 

8,908. " Electric regulating resistances.” C. R. Hoven. June 21st. 

8,926. “ Electrical treatment of gases.” L. BrapLev. June 2lst. (U.S.A., 
June Zlst, 1916.) 

8,933, 8,934. ‘ Dynamo-electric machines.” Britisn = THomsonx-Hovuston 
Co. & A. A. Porock. June 2st. 


° 


8,937. “ Electrically-driven road vehicles." F. a Rocne. June lst. 

8,940. “ Indicating electrical instruments.” G. A. CHEETHAM. June 2lst. 

8,945. “ Rotary transformers or converters.” Crypto  Exectrica, Co., 
H. G. Snare, C. R. Suaw & J. G. SHaw. June Qist. 

8,964. “ Electric cables or conductors.” T. S. Seymour. June 22nd. 

8,992. ‘ Rubber-insulated electric cables or conductors." E. A. Bares. 
June 22nd. 

8,995. “ Device for testing electric ignition of internal-combustion engines.” 
F. W. Murray. June 22nd. 
Pa “ Electric transformers for electric furnaces, &c."" J. Biesy. June 

nd. . 
9,017. “ Sparking plugs for ignition.” K. E. L. Guixsxess. June 22nd. 

9,024. “ Interrupters of magneto-electric machines.” M. S. CONNER AND 
C. C. Pucxette. June 23rd. 

9,025. “ Electromagnetic submarine mine with switchboard control.” J. W. 
Pattison & W. Pattison. June 23rd. = 4 

9,039, ‘ Non-carbonising ignition plug for internal-combustion engines.” 
E. W. Wuiston. June 23rd. - 
9,047. “ Electrical temperature regulator.” R. W. M. Tomson. June 
23rd. j 

9,061. “ Braking ‘systems for electrically-driven vehicles.” Brirish Thow- 
sox-Houstox Co. (General Electric Co., U,S.A.). June 23rd. 
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PUBLISHED SPECIFICATIONS. 


1913. 
97 657, KEvectric INcaxpescest Lasers. Progress Motoren und Apparatenbau 
Ges, October 14th, 1913. 
1916. 
The nunibers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent procerdings will be taken. 


2728. POWER-DEVELOPING APPARATLS. Westinghouse Machine Co. Septem- 
ber 22nd, 1915. (101,030.) 

3,067. Erectrie Fursaces. T. H. Watson & Co., H. A. Greaves and H- 
Erhells. March Ist, 1916. (106.626.) 

4067. Macnetos. C. C. W. Simpson & R. G. le Noir. March 18th, 1915. 
(106 ,628,) 

5.466, WIRELESS TrLEGRAPHY Nap Teckenoxy. Soc, Francaise Radio-Elec- 
trique. March Ist, 1915, (Addition to 5,458/16.) (100 262.) 

7649. Frecrric Brikes, CHIER FOR Looms. J. F. Crowley. May 3h. 
IMG. (106,663.) 

7.672. APPARATUS FOR FORMING ENLARGEMENTS ON THE Stews of MET 
KiaMeNT Erkerric Lamers. Mortis & Whitham, and J. AJ Miison. May ih, 
1916. (106,664,.) ; 

7.708. Rotary Erectric TRANSFORMERS. Crompton & Co. and N. Ferse 
bene. May 31st, 1916. (106,607.) . - 

7.732. STARTING [NTERNAL-COMRUSTION ENGINES. Bosch Magneto Co. Jur 
12th, 1915. (100,683.) . 

R458. ErretkicaL Make-anp-pktak Devices. A. E. Dennet, June lsi 
1916.  (106.693.) 

8.740. Protective Devices FOR DYNAMO-ELECIRIC Motors. G. Elison oag 
J. Anderson. June 2ist, 1916.  1106,697.) 

2906. ELectRie CLocks. I. H. Persons & A. E. J. Ball. June 30th, 1916. 
(106,702.) 

9.655. EreerricaL Siexvwnuse Sysrems. Sterling Telephone & Electric Co. 
F. G. Bell & W. C. Davey. July Sth, 1916. (106,706.) 

10,622, Devices oR APPARATUS FOR REGISTERING THR CorstIxe AND STOPTACE 
Time OF EveetkiCaLLy-DRIVEN Veaunses. W. O. Wade & C, C. Chappie 
August 26th, I9. (101.2340.) 

11,175. Mercury IN TERKUPTER AND I{specnos Com. L. B. Miler August 
Sth, 1916. (106,724.) . d 

13,173. DYNAMO-ELECTRIC  Toxiios Arrarats. G. F. Cooke. Sep'ember 
16th, 1916. (106,7$5.) 

13.805. AUTOMORILE FLECTRICM. ALUPARATUS FOR WELDING. SEARCHLIGHT. 4%) 
LIKE PURPOSES. ‘Tilling-Stevens, Ltd, & P. F. Smith, September 26th, 1e. 


(106,792°) “i f 
13.874. MEANS IN VeEnICLES MWVING AN ELRCIRIC TRANSMISMON FOR VEN 
LATING AND Coone Erkcrrie Geske voRs AND MOTORS. TiHing-Sreven> 


Ltd, and P. F. Smith, September 24th, 1916. (106,754.) 
14,466. Exectric Furnaces. J. W. Moffat. October Lith. 1916. . (106,76: 


14.739. „Use oF ReACTANCES 1N ALTERNATING-CURRENT Ececrric Cuiretirs 
1 E. Aske. October 17th, 1916. (106,762.) 


18.046, AtToMaTIC TELEPHONE Systems. Automatic Telephone Manutectun | 


ing Co. February Ih, 1916. 1104.164.) 
IK a, Atrostar: TRLEPIONE Systiews. Automatic Telephone Manufece: 
wwe Co. December 31st, 1915, (103,116.) 


pS E A 


Artificially Loading Hydro-Electric Generators on Test. 
—In the General Electric Reriew for April, Mr. R. Treat de 
scribes a convenient method of loading a turbine-driven generat: 
for testing purposes without the use of water resistances. whi 
has been used frequently by Messrs. R. A. Ross & Co.. consultiu: 
engineers, of Montreal, since 1907. It consists in connectifi: 
another generator to -the machine under test, with one phe 
reversed, so that it runs in the opposite direction of rotation as ` 
synchronous motor. When both machines are up to speed, and at- 
excited to full voltage, the gates of the wheel which is motor. 
are gradually opened until the required load is obtained, the whe 
acting as a water brake. The generator and motor fields may the: 
be varied to produce any power factor and voltage that may ' 
desired. l 

It is found best to make the connections and close the ma 


=- gwitches, and excite both machines, before admitting water to tl: 


generator wheel. When both machines are turning over. tr 
reversed rotation of the motor should be verified. The voltages: 
speed of the generator are then raised to normal, and water ` 
admitted slowly to the motor water-wheel to produce the desin- 
load. The readings of the generator instruments indicate “` 
output ; those of the motor need not be taken into considera!" 
The governor mechanism should be disconnected from the mc" 
but an attendant must stand by to shut off the water in the eve 
of the circuit-breaker opening. Only a small gate opening on &' 
motor water-wheel ismeéded to produce full load on the generat 


j 
i 


THE 


ELECTRICAL REVIEW. 


Vou. LXXXI. 


JULY 13, 1917. 


No. 2,068. 


ELECTRICAL REVIEW. 


Contractors’ Column 


CONTENTS: July 18, 1917, 


Vel, LXXXI.) (No. 2,068. 
Page 
Fuel Economy and Control... sa ae si 25 
The German Wire Lamp Trade ... ‘es ee nee. Sexe OR 
The French Electrical Industry ... “ws sii bee vis 26 
Staff Organisation in Electricity Supply Undertakings | wie. 27 
Tariffs in the Abstract ‘ie ae ies ce Se ier GLE 
Coal Transport Reorganisation Scheme (illus.) ... eae seer 129 
Tar Oil Fuel and Diesel Engines ... ig ade ves we 30 
New Electrical Devices, Fittings and Plant (illus) 0. ave 31 
Correspondence— z 
Electric Radiators e a ec ae 32 
Induction Methods of Fault Localisation (illus.) ... 32 
' Reviews as bes vad is ay bi s we 33 
War Items ove See ove eas sae ose oo 34 
Legal ... coe eee s.s eae hes vis s see 30) 
Business Notes eee eee eee ies oon ose ss 2D 
Kotes acs aes. ke, anes we a a te SR 
City Notes... een’ ote eee wes ove eee coe 42 
Stocks and Shares... see jes s Sow ies coe H 
Electric Tramway and Railway Tratlic Returns... ai we H 
Electrical Work in the Tropics... aie a aus we +5 
Electric Steel Furnaces, by E. K. Scott (illus.) ... 45 
Trade Statistics of India... bas nee oss 47 
Foreign and Colonial Tariffs on Electrical Goocs Bok, oP oti 8 
New Patents Applied for, 1917 °... us Ss ave vee 48 
Abstracts of Published Specifications _... eon oes oe 48 


.» Advertisement page xxii 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. i 
The Oldest Weekly Electrical Paper. Established 1878. 
TO BE OBTAINED BY ORDER FROM ANY NRWSAGENT IN TOWN OR COUNTRY, 


OFFIOE :—4, LUDGATE HILL, LONDON, E.O. 4. 


Talegraphic Address: “ AGEEKAY, Loxpon.” 


Code, A BC, 


Telephone Nos.: City 997; Central 4425 (Editorial only). 
Electrical Review ” is the recognised medium of the Electrical Trades, and has 


The “ 
by far the Largest Cire 


ulation -' any Electrical Industrial Paper in Great Britain, | 


el 


Subscription Rates. — Per annum, 
#1 ls. 8d. : Canada, £1 88. 10d. ($5.80). all other countries, £1 108. 


FOREIGN AGENTS: 


postace inclusive, in Great Britain, 
o 


ADELAIDE: Messrs. Atkinson, & Co., 
Gresham Street. l 
AuvoxuanD N.Z : Gordon & Gotch, 
Albert Street; The Mining and 

Engineering Review, 8la, Strand 
Arcade, Queen Street. 
Brissane : Gordon & Gotch, Queen 8t. 


CuristoHurcH, N.Z.: Gordon and 
Gotch, Manchester Street. 


Dounepix, N.Z.: Gordon & Gotch, 
- Princes Street. Š 


JOHANNESBURG, CAPETOWN, 
FONTEIN, DURBAN, PorT ELiza- 
PETH, &c.: Central News Agency, 


Launceston: Gordon & Gotch, 
Cimitiere Street. 


BLoErM- 


MELBOURNE: The Mining & Engi- 
neering Review, 90, William Street; 
Gordon & Gotch, Queen Street. 

Mian: Fratelli Treves, 

New York: D. Van Nostrand, 25, Park 
Place. 

Paris: Boyveau & Chevillet, 22, Rue 


de la Banque. 
Gordon & Gotch, 


PertH, W.A.: 
William Street. 

Loescher & Co., Corse 
Umberto 1° 307. 

Sypnry: The Mining & Engineering 
Review, 273, George Street; Gordon © 
and Gotch, Pitt Street. 

Toronto, ONT.: Wm. Dawson & Bons, 
Ltd., Manning Chambers; Gordon 
and Gotch, 182, Bay Street. 

WELLINGTON, N.Z.: Gordon & Gotch, 
Cuba Street. 


Cheques and Postal Orders (on Chief Office, London) to be made payable to 


Taz 
Newgate Street Branch.” ~ 


CTRICAL Review, and crossed “London City and Midland Bank, 


THE 


“ELECTRICAL REVIEW'S” ' 


ELECTRICAL & ALLIED TRADES DIRECTORY 


(THE RED BOOK), 


- 1917 EDITION 


NOW READY. 


H. ALABASTER, 


GATEHOUSE & KEMPE, 


4, Ludgate Hill, London E.C. 4. 


FUEL ECONOMY AND'`^` CONTROL. 


Oxe of the most pressing questions of our time is 
the economical utilisation of our national fuel re- 
sources, which, though it has been a matter for dis- 
cussion and speculation for a good many years, has 


only attracted public attention under the stimulus 


of war conditions. It is, however, now generally 
recognised that the industrial and commercial pros- 
perity of this country primarily depends on its fuel 
resources, and the method of disposal of the latter 
is attracting widespread attention in scientific and 
industrial circles. 

The paper recently read by Mr. J. A. Robertson 
before the Municipal Electrical Association dealt 
with one phase of this question, i.e., the possible 
saving in fuel by its conversion to, and use in the 
form of, electrical energy; but this is only one 
of the many aspects of the problem of fuel economy, 
the treatment of which depends so largely on the 
point of view of the individual. 

It appears to us, however, that there is only one 
broad view of the whole matter, on which our 
future. policy must depend—that we should aim 
at the conservation of fuel values in the national 
interest, rather than in the interest of the indi- 
vidual. The latter is unlikely voluntarily to adopt 
any scheme.with the above object in view which in- 
volves sacrifice on his part, and it seems fairly evi- 
dent that no satisfactory solution of the problem of 
utilising our fuel resources to the best advantage 
will be arrived at without some measure of public 
control. 2 

We may, for instance, consider Mr. Robertson's 
proposals in conjunction with the coal transport re- 
organisation scheme put forward by the Coal Con- 
troller, and referred to elsewhere in this issue. 
Both proposals are practically bound up with the 
transport question, for while Mr. Robertson would 
save the use, and therefore transport, of 30 million 
tons of coal for domestic and factory use, by “‘doing 
it electrically,” in the future, the coal transport re- 
organisation scheme aims at the saving of some 700 
million ton-miles during the next year in coal trans- 
port by re-arranging the producers and consumers 
of 40 million tons of fuel. Seeing that both schemes 
are broadly conceived, it is probable that a pro rata 


- saving in transport, f.e., over 500 million ton-miles 


annually, may result when Mr. Robertson's pro- 
posals materialise. 

In passing, we may refer to the recommendations 
of the Controller of Coal Mines, published in our 
last issue, in which factory and domestic users are 
urged to supersede raw fuel by electricity, and 
assistance is promised in ‘attaining the object in 
view, particularly by the interconnection of supply 
undertakings, where the saving of coal would war- 
rant the necessary expenditure on plant. 

It seems necessary to distinguish clearly between 


. what can be accomplished now and what may be 


accomplished in the future; what we do now may 
or may not materially influence our course of con- 
duct later on, when, as we may reasonably assume 
will be the case, the fuel utilisation problem of the 
country is identified with a definite national policy. 
Mr. Robertson, though claiming an open mind on 
the subject of coal carbonisation and by-product re- 
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covery in connection with electricity production, 
decides on present knowledge that the moment is 
inopportune for realising such schemes, mainly be- 
cause it might result in a fractional increase in the 
cost of electricity; yet we note that he would have 
coal mining methods reorganised under Govern- 
ment control, so that the -national wealth will not 
be wasted underground in the interests of mine 
shareholders and profit-making middlemen. 

Even if the carbonisation of coal used in elec- 
tricity works increased the amount of fuel required 
in the proportion of, roughly, 3: 2, as shown by Mr. 
Robertson, this would inappreciably increase our 
total home consumption of fuel, while it would, 
on the other hand, release valuable products 
which have in the past been largely imported from 
abroad. The modern power station combines two 
extremes—the turbine room, where scientific con- 
trol has been reduced to a fine art, and the boiler- 
house, where such control is to a large extent abor- 
tive owing to the type of fuel employed, a difficulty 
which could be got over by gas-firing. | 

It 1s unthinkable that by-product processes will 
stand still, and even more unthinkable that we shall 
part with our diminishing store of raw fuel in the 
future, as in the past, while at the same time pur- 
chasing from abroad the manufactured products 
derived from it... We have in the past been prodigal 
in the expenditure of our fuel wealth; the nearness 
of our coal areas to the seaboard apparently supplied 
the incentive for our coal export business, on which, 
no doubt, both colliery and shipping interests have 
done exceedingly well, and unfortunately there are 
many people who regard fuel economy at home 
merely as a means of increasing our exports of raw 
fuel—of hurrying up the process of parting with 
additional tons of “‘ our national capital,’”’’ as Mr. 
Robertson puts it. 


— ee 


As was recently mentioned in this 


The German = journal, the principal glow-lamp 
Wire Lamp makers in Germany have reached an 
Trade. understanding and decided to raise 


prices in general. It is probable 
that until this decision was taken the glow-lamp 
branch had occupied an exceptional position, as 
quotations had not previously been advanced in the 
Getman home market, it is said, since the outbreak 
of the war. This circumstance is all the more sur- 
prising in view of the great increase which has 
occurred in the cost of raw materials as compared 
with the prices ruling for these in the pre-war 
period. If an agreement has now been concluded, 
it is considered in Germany that the increase in 
prices possesses an imiportance which surpasses the 
limits of a simple price arrangement, as it gives 
expression to a readiness to come to a definite 
understanding. The most essential point of the new 
departure is the accession to the price arrangement 
of the Julius Pintsch Co., against which the compe- 
tition of the A.E.G: group had previously been 
mainly directed, this group comprising, in addition 
to the A.E.G., the Siemens-Schuckert Works, the 
Bergmann Co., and the Auer Co. (German Incan- 
descent Gas Light Co.). It is contended that 
advantage from: the new arrangement will also be 
derived by the third group in the glow-lamp branch, 
which is formed of the factories of moderate and 
small size, and which produces lamps according to 
the drawn-wire process, the rights for which 
are claimed by the A.E.G. on the basis of patent 
rights obtained from the United States. An action 
on this matter is now pending before the Lmperial 
Court. If a decision should be given in favour of 
the A.E.G., the firms concerned would be confronted 
with claims which would, it is thought, at least 
place them in a state of great dependence in rela- 
tion to the former. If such a decision had already 
been given, a kind of monopoly under the leadership 


of the A.E.G. would have been formed, with the 
Pintsch Co. as the sole opponent. The latter makes 
metallic-ilament lamps on the squirting process, 
which is declared to have been considerably im- 
proved in recent times, and it is assumed that this 
fact also has contributed towards the understanding. 

It may be remembered that at one time the A.E.G. 
claimed the right to the designation of glow lamps 
as wire lamps exclusively for metallic-filament lamps 
produced by the drawing process, and the company 
succeeded in this contention in an action brought 
against the Pintsch Co. a few years ago. The 
former group argued that the term wire lamp was 
evidence of quality, whereas the latter submitted 
that the use of the name by the Pintsch Co. was 


justified through its having come into common use. 


amongst consumers, especially as the company 
maintained that its squirting system had advantages 
over other methods. At any rate, the A.E.G. group 
gained the day. 

It was, however, in another direction that this 
group possessed the greatest strength from an 
economic standpoint—in fighting outside makers, 
namely, from the combination of most of the instal- 
lation and electricity supply branches in the hands 
of the great electrical undertakings. As a result 
of this practice, the group was able to provide a 
market for its products which was fot endangered 
by competition, as the group was able to make it 
a condition of the supply of current that lamps and 
other installation materials should also be obtained 
from the same source, the consequence being that 
the market possibilities of the remaining firms were 
proportionately restricted as the strength of the 
joint undertakings increased. 


A FAVOURABLE opinion respecting 


The French the prospects of the electrical engi- 
Electrical neering industry in France is enter- 
Industry. tainea by M. Laurent, president of 


the Compagnie Française pour 
l’Exploitation des Procédés Thomson-Houston. It 
appears that large extensions of the company’s 
works have been carried out during the past year, 
the volume of business has been greater, and the 
profits realised have permitted of the payment of a 
dividend equal to that which was paid in the last few 
years preceding the war. Not unnaturally the ques- 
tion arises as to whether this development will come 
to a standstill or, at all events, slacken, after the 
cessation of hostilities. The view of M. Laurent, 
which was put forward at the annual meeting held 
recently, is that everything points to the develop- 
ment being maintained. The difficulties which have 
arisen owing to the inadequate coal resources in 
France have clearly shown in recent months the 
necessity for substituting water power for coal as 
much as possible now, and also in the period.after 
the war, when many urgent requirements will arise. 
In this connection, the president of the company in 
question considers that an almost unlimited field for 
the manufactures of the electrical engineering in- 
dustry will be opened up by the establishment of 
new hydro-electric works, the conversion of a part 
of the railways to electric traction, and the numerous 
applications, which are tentative to-day, but will be 
assured to-morrow, of electric power to the chemical 
and metallurgical industries. At the same time, the 
invasion by German products will be at an end in the 
French home market, and in those of the Allies. 
It may also be necessary to extend and modernise 
the telephone system, which is deemed to be quite 
inadequate for its purpose, whilst the telephone and 
telegraph installations in the departments invad 
will have to be re-established. It is, therefore, con- 
cluded that the future will be a time of great 
activity, for which preparations must be made at 
the present time. 


mm 
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STAFF ORGANISATION IN ELECTRICITY 
, SUPPLY UNDERTAKINGS. 


[ COMMUNICATED. ] 


Mvca has been written on the subject of organisation in 
electricity undertakings, but no attempt has, so far, been 
made towards the standardisation of designations in con- 
nection with staff positions in these undertakings. The 
reason for this is probably that local conditions vary so 
much, and what is regarded as an important position in one 
municipality may be of little consequence in another. Very 
often when an electricity official makes inquiries in another 
city or town regarding the status of the gentleman holding 
a similar position to his own, he finds that there is no posi- 


‘tion there exactly the same as his own. The appointment 


nearly comparable with his is held by an official who 


possibly has greater or less responsibility than the inquirer. - 


In our issue of May 4th, 1917, was published an article 
under the heading of “ Promotion in Electricity Supply 
Undertakings,” in which the duties and responsibilities of 
electricity officials were set forth. The remarks contained 
therein were based on the supposition that the following 
system of staff organisation was adopted. This system 
should be found very suitable for undertakings having a 
plant capacity of hetween 10,000 and 50,000 KW. :—. 
CHIEF ENGINEER AND MANAGER. 

CHIEF ASSISTANT. 


STATION ENGINEER. 
BOILER-HOUSE SUPERINTENDENT. 


Technical Assistant. 


Shift Engineers. 
Mae; l Switchboard Attendants. 
_ Charge Engineers Drivers. 

Firemen. 

Trimmers. 


Fitters. 
ELECTRICAL SUPERINTENDENT. 
Sub-station Superintendent. 
Sub-station Attendants. 
Electrical Fitters. 
MAINS ENGINEER. 

ASSISTANT MAINS ENGINEER. 
Records Draughtsman. 
Records Clerk. 

Jointers. 
Foremen. 
CHIEF DRAUGHTSMAN. 
Draughtsmen. 
SECRETARY. 
CHIEF CLERK. 
Book-keepers. 
Typists. 
CONSUMERS’ ENGINEER. . 
METER SUPERINTENDENT. - 5 
Meter Testers and Repairers. 


Meter Readers. 
INSTALLATION SUPERINTENDENT. 
; Wiremen. 
F eas re {Inetastion Inspectors. 
` Motor, &c., Inspectors. 
Canvassers. 
aa Aer i l Salesmen. 
_ Clerks and Typists. 
Public Lighting Linesmen. ‘ 
Foreman. Trimmers, 


For small undertakings below 10,000-kKW. capacity many 
of the positions could be combined, while for large systems 
of over 50,000 Kw., although the general scheme as outlined 
would be appropriate, new subordinate appointments would 
be necessary. | 

The question of salaries pertaining to the more important 
appointments is a matter which should receive more atten- 
tion than is given in a large number of undertakings. Great 
divergencies in this réspect are shown by a study of the 
emoluments in various undertakings throughout the 
country. cor 


In one municipality the salaries of the electricity staff . 


may be arranged on a reasonably graduated scale from the 
chief engineer downwards, while in another the chief engi- 
neer possibly receives a handsome salary, out of proportion 


to the small salaries of his several departmental assistants . 


next in authority under him. 


The rapid growth in the size and importance of elec- 
tricity undertakings within recent years warrants a careful 
survey of the remnneration given to the officials responsible 
for the efficient and economical generation and distribution 
of electrical energy, which has proved such an important 


TABLE OF AVERAGE SALARIES. 


i ; ; 3 Ikw. |50, KW, 

Designation, oe ce oA PE a 
Chief engineer and manager | £400 | £600 | £1,000 {| £1,500 
Chief assistant .... iad 250 300 500 700 
Station engineer ... sad 200 230 400 600 
Boiler-house sup'tenden — — 250 300 
Electrical superintenden s5 — ! 250 300 
Mains engineer a 180 200 350 500 
Assistant mains engineer — — 250 350 
Chief draughtsman we 150 180 300 350 
Secretary ... wae ies 130 160 280 300 
Chief clerk Pe —- — 200 220 
Consumers’ engineer e 200 220 350 -550 
Meter superintendent ... — — 220 300 
Installation sup'tendent — -— 220 300 


pou 


factor in the manufacture of munitions of war. The accom- 
panying table of average salaries has been compiled with 
the view of determining the relative values of the services 
of those electricity officials who have had, through force of 
circumstances, to keep to their jobs during the present war. 


TARIFFS IN THE ABSTRACT. 


R 
AT the present time, when our American. friends are dis- 
cussing the simplification of their tariffs for electric supply— 
a matter which, judging from the samples quoted in their 
papers, should present little difficulty—we can the more 
readily congratulate our own’ supply authorities on having 
in so many instances been able to institute simple tariffs, 
understandable by the averages consumer, and yet so drawn 
up as to safeguard those technical essentials which are 
necessarily factors in a commercially successful tariff. 

Any tariff scale, however simple, is in effect an attempt 
to average out the value of the service rendered to a par- 
ticular class of consumer ; the simpler the tariff—assuming 
always that it has been determined on technical and 
commercial considerations—the greater the number of 
determining factors which have been averaged out, while a 
complex American tariff, such as the following, which is 
supposedly intended to cultivate electric cooking on the low 
rate, is an attempt to meet each individual phase of the 
consumer’s demand or service with an equivalent rate 
value :— f 
- American rate based on active rooms; has a primary step of 
10 cents per KW.-hour for 4 KW.-hours for each of the first four ` 
active or counted rooms, and for 2'5 Kw.-hours for all additional 
counted rooms ; a secondary step of 5 cents per KW.-hour for all 
energy over that paid-for at the primary step up to a total of 


7 KW.-hours per counted room, and a third step of 2 cents for 
energy consumed per month over 7 Kw.-hours per counted room. 


This tariff is designed for the same purpose as our own 
‘Domestic’ tariff of, say, “ 124 per cent..of the rateable 
value of the house plus d. per unit,” which has been 
obtained by broadly averaging the determining factors 
affecting value of service and applying them in a form 
which is simple and can be understood by the consumer—1.e., 


in a commercial form. 


In comparison, the American tariff is unwieldy and 
uncommercial, and though we grant that it may be more 


— scientifically correct, its equity, nevertheless, depends on the 


accuracy with which the average service value of each step, 
for the particular class of consumers concerned, has been 
determined. | 

When we consider that the cost of a Kw.-hour supplied 
to a particular consumer depends on’ the distance and 
method of delivery, the time at which, and during which 
it is delivered (i.e., the effect on the generating ptant of the 
incidence of its delivery as regards the supply of energy to 
other consumers), as well as on the degree of efficiency of 
the generating plant, and sundry other lesser technical and 
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operating considerations which, though pregnant with 
significance to the engineer, are as Greek to the consumer, 
and that the tariff has to perform the dual function of 
embodying the complex desires of the former in the 
simplest possible form which will appeal to the non-technical 
imagination of the latter, it wilt be obvious that it must in 


every case, irrespective of its simplicity or complexity, be an 
abstract assessment of value of service, based on a complex 
average, 


The engineer, recognising the practical impossibility of 
framing any single tariff which will meet the conditions of 


all consumers, proceeds to classify the latter into grades, 
nominally according to the average cost of service for each 
grade, but frequently according to the average commercial 


value attaching to the service. which may be greater or less 


than the cost, and depends on the commercial policy adopted 
by the supply authority. 

In any case, the exact cost of supplying an individual 
consumer is indeterminate, unless he is the only consumer, 
or each individual consumer has a fixed load characteristic 
relative to the others, and it is conceivable that, under 
certain conditions, a group of a dozen consumers, with 
a great diversity of load characteristic, might be supplied 


at even less actual cost than one consumer having the | 


desirable all-day load. 

Tariff classification has its drawbacks, for the wider the 
average of a class is drawn, the greater the variation in 
actual cost as between good-paying and bad-paying— 
possibly unprofitable—consumers ; true, the latter may, by 
reason of the assistance rendered by the former, more 
readily develop their demand into a paying load, but mean- 


while the development of the former as a sub-class is 


held up. l 
To the engineer, tariff classification is an expedient based 


on imaginary Zones of service value: the actual cost of 


generating electricity is, on the other hand, a very real 


thing, though varying from hour to hour according to the 


effect on the plant of the incidence of the individual con- 
sumers’ loads. The consumers’ loads may he likened to 
the parts of a jig-saw puzzle, which, when fitted together, 
will give a connected and uniform result ; the greater the 
degree of perfection attained in the fitting together, the less 
the cost to the generating station, irrespective of the size 
of individual loads. 

This does not mean that a small consumer can’ be 
supplied at the same rate as a large one, because obviously 
distribution and connection charges affect the result, but it 

does mean that it may be no more costly to supply a 
` number of short-hour consumers having a considerable load 
diversity, than one long-hour consumer, provided the 
former utilise the generating plant to the same extent, and 
do not incur excess connection charges, and that discrimina- 
tion against the short-hour consumer, just because he is 
a short-hour consumer, is not justified. | 

Clearly, it does not concern the generating engineer 
where the output goes which gives him his 40 per cent. load 
factor, provided he can keep to that condition of affairs : 
similarly, it matters not a jot to the supply authority that 


an individual consumer is of the, short-hour type, provided ~ 


that his load with the others, short or long, assists in pro- 
ducing a long-hour demand. : 
Most supply engineers, from technical considerations, 


regard the peak load as the bane of their existence, and if 
anathema could hinder what is, after all, a normal develop- 


ment of supply, there would be no peak-load consumers. 
The general supply has always had a peak load, and pro- 
bably always will have one of a kind, at some time during 


the 24 hours, and it is absurd to condemn the consumer— 
often enough it is the beloved long-hour man—for doing 
just what you have asked him to do, viz., make as much, use 


as possible of the supply. 


The consumer can legally command a supply of electricity 
‘at any time, and the engineer must, perforce, provide plant 
to meet such requirements; that this plant is unused 
for many hours in the day is surely the fault—if fault it 
can be considered—of users at other times of the day who 
are not sufficiently enterprising to make use of that which 


is necessarily provided. 


The tariff scale, as a rule, is such as to encourage the 
long-hour consumer, or class of consumer giving equivalent 


conditions, a premium being placed on “ duration of nse,” 


with or without restriction of demand. 

To restrict the demands of individual consumers during 
the day is to accentuate the evening peak, and it would be 
more logical to encourage peaks during the day to counter- 
balance that during the evening. This object is, of course, 
more or less achieved by the domestic tariffs of the “* point 
five ” type, as also by rates which place a premium on 
“ time of use” off the peak. 

In this connection domestic tariffs which bave no demand 
restriction, and offer a low uniform secondary charge, appear 
to offer great possibilities, as although the consumer is un- 
hampered as to the use of energy at any time, it is evident 
that a practical limit exists to his lighting requirements, 
while the limit of his requirements for other purposes,. 
largely duringy the day, for which such a tariff directly 
caters, has not yet been ascertained. 

On the other hand, it is probable that the ordinary sepa- 
rate lighting tariff is an indirect cause of the peak load, 
because the ordinary lighting consumer has the impression 
that cach unit costs, say, 4}d., and that he must economise, 
which he does by restricting his use to peak-load hours : if 
he should realise that a lower heating rate is available, 
the disproportionate initial cost of taking advantage of } 
must be a serious deterrent. = . 

The prospect of developing the heating and cooking load 
looms so very largely in the future, that one is tempted to 
speculate as to the ways and means of hfstening it. 

It seems probable, for instance, that if 75 per cent. of 


` the householders in a street containing, say 100 houses, were 


to combine and co-operatively purchase energy in bulk for 
resale at cost price to themselves from the supply authority, 
at the same time guaranteeing a certain average wattage of 
heating or cooking apparatus installe&, this group of con- 
sumers would progress electrically at a much greater rate 
than the average consumer throughout the area. The street 
would ‚offer a favourable load, and any improvement. 
brought about by this progressive group of consumers would 
be reflected in a reduction of charges to them, thus tending 
to still further development. The supply authority would 
obtain its most favourable conditions—viz., long-hour use 
and concentrated load—the street being equivalent to an 
American apartment house. If these same consumers were 
to purchase or hire their apparatus co-operatively, they 
would at the same time reduce the initial cost of their 
venture. f 

Any strect or residential area of suitable character, in 
which a sufficient number of householders agreed to the 
conditions, could be dealt with on similar terms, a 
co-operative domestic rate being instituted for the purpose. 
In effect, such a scheme would sort out the good con- 
sumers from the bad and indifferent, rewarding them as a 
class according to their merits, and intensify and hasten or 


- the domestic use of electricity and electrical appliances 


amongst those sections of the community most suited for the 
purpose. l 

Some towns possess ařeas suited to intensive develop- 
ment, and some do not ; and whereas it is impracticable to 


apply intensive development on a scale suited to a whole 


city, it is reasonable to asme that such development is 
possible in the case of a selected section of the community. 
and that it might result in a type of super-domestic 
consumer, whose example and experience would be of great 
value as an incentive to less enterprising consumers, who 
would all along benefit indirectly from the general 
improvement in conditions of supply of energy and 
apparatus. 


eo 


A New Power ?—According to Indian Engineering, Mr. 
J. A. Hamilton, during the course of a speech at the annual 
meeting of the Central Engine Works, Singapore, observed that 
a new discovery had recently been made which, it was said, would 
oompletely revolutionise all the known systems of power trans- 
mission. “The possibilities of this new system have been readily 
recognised-by the War Office and the Admiralty. and the com- 
mercial world has therefore been ignored entirely ; in fact. the 
whole output is taken up for war purposes, and the Germans 08 
the Western Front know to-day that some new power has been 
discovered, and have been speculating as to what it is. After the 
war, this system will be available ; it will revolutionise all form: 
of power transmission, and will be highly beneficial to rubber 
estates, tin mines, and to,all power users.” 


` 
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‘COAL TRANSPORT REORGANISATION 
SCHEME. ~ pi 


As is well known to the majority of our readers, one of the pressing 
questions brought about by the conditions of the moment is that ` 


of ensuring the coal supply of the community. 

This is largely a transport diffculty, and, in order to overcome 
the latter, the Controller of Coal Mines has devised a scheme, 
which is to come into operation on September 10th, whereby it is 
estimated that no less than 700 million ton-miles will be saved 
annually in the transport of coal by public railway. 

Great Britain has been divided into 20 areas, and the scheme 
relates solely to that portion of the coal which is being transported 


from area to area for inland consumption. In other words, it: 


bears chiefly upon coal which is being conveyed for long distances 
or cross-country journeys, both circumstances 
being prolific sources of trouble in view of , 
apite railway staff and rolling-stock of all- 
kinds. 

This scheme, being designed to relieve trans- 
port, is based on four main issues :—(1) That . 
consumption of coal should take place as near | 
the producing point as possible; (2) that in = f | 
view of the superior facilities afforded by | 

main trunk lines, the movement of traffic | 

ould follow these routes wherever possible ; I 
(3)that the movement of coal should, as far 
as possible, be in well-defined directions, viz. : 
—North to South, North to South-east, North 
to South-west, East to West; (4) that an 
area producing less coal than suffices for its 
own needs should. not fend any portion of ite 
output to other areas ; and that an: area pro- 
ducing more coal than it requires for con- 
sumption within the area itself should only 
distribute the balance to adjacent or con- 
venient areas. ot 


| 
| 

The only limitation in regard to Clause 4 is : 
the need for providing fuel of a special type 
for certain purposes, and this need has been - | 
determined by getting into touch with con- ll 
sumers direct. In this connection arrange- 
ments are being made for the issue of certi- 
ficates authorising supplies of coal of a special 
type required by steam raisers for special 
purposes—e.g., mechanical stokers, gas pro- 
ducers, &c.—and collieries, factors,and mer- | 
chants will be precluded from supplying 
special grades to consumers in the absence 
of a certificate issued to the latter by the 
Controller of Coal Mines. | 

In the various areas District Coal and Coke f 
Supplies Committees are acting as the Con- 
troller’s representatives in all matters relating | 
to coal. These Committees have been em- 
powered by the Controller to conduct the | 
necessary arrangemente for putting the new. 
scheme into force. It is considered that a 
minimum of inconvenience will thus be 
caused to all concerned, as collieries in each | 
area will thus be placed in direct touch with 
the factors, merchants, and direct consumers 
whose supplies they will have to provide in | 
future. There will consequently be no neces- 
sity for those whose supplies are affected | 
under the scheme to proceed in search on the — 
one hand of new customers, or, on the other, | 
of new collieries. As a safeguard, however, | 
should any factor, merchant, or direct con- | 
sumer nót hear from a colliery by August 
27th, 1917, that it is authorised to send sup- | 
plies, a communication may then be made to 
the District Coal and Coke Supplies Com- || ~~~ 
. mittee concerned, stating full particulars. in A. J 
order that inquiries may be conducted and sanna 
arrangements made for supply before the 
acheme comes into operation throughout Great 
Britain on September 10th, 1917. | 

The movement of coal within the areas themselves—i.e., coal 
produced and consumed in the same area—remains undisturbed, 
and contracts will not require to be cancelled. 

In the case of coal affected by the scheme, however, existing con- 
tracts will be cancelled at 6 p.m. on Saturday, September 8th, and 
new contracts, to be arranged between now and that date, will come 
into operation on Monday, September 10th. 


Not only should the new scheme result in reducing congestion 


on the railways, but it ought to assist’ the coal trade generally in 
getting a better turnover for theit wagons, and tend to minimise 
stoppages at collieries due to delays in the working back of empty 
wagons over long distances, or from awkward points involving 
eroas-country working. 2 l 

In developing the scheme generally there has been a free inter- 
change of views with the District Coal and Coke Supplies Com- 
mittees as representing the colliery owners, and méetings have taken 
place with representative factors and merchants, and the Controller 
is also in touch with the Railwdy Executive Committee with a 
view to enguring that adequate arrangementa are sef up to meet 
changed dtrections iti the flow of ‘traffic, i 


All concerned are strongly advised to sesure, the map diagram 
reproduced herewith, and the pamphlet, as réferred to in the official 
notice, as these documents will be found to be of material 
assistance. — ` 

It is emphasised that this scheme. does not affect water-borne 
coal, either export, coast-wise or bunkers, anthracite or coke of any 
description. | 

It is anticipated, from inquiry, that very few industries will 

experience difficulty. - ' 
/ At a recent meeting at which the scheme was explained, the 
question of varying the local health regulations, in view of the 
mixed quality of the coal which may be supplied, was raised ; it 
was also pointed out that there should be some protection for the 
consumer in regard to price, and that the Price of Coal Limitation 
Act had not proved very satisfactory in this matter. e 

Maps have been prepared showing the division of Great Britain 
for coal distribution purposes, and an explanatory memorandum 


= e e ee o m m e e ee ee we ee e o m m e mar 


SWETCH MAP showing interchanges between producing 
. and consuming Arees of Roil- borne Coal (excluding 
i Anthracite } for inland use under the Coal Trensport 
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DIAGRAM SHOWING PROPOSED COAL TRANSPORT SCHEME. 


contains particulars of the areas to which the forwarding of coal 
for inland consumption is confined, for (1) steam and manufac- 
turing ; (2) gas and ooking ; (3) domestic use. It also contains a 
list of District Coal and Coke Supplies Committees responsible for 

e various areas, and a list of places which are just within the 
scheduled areas. 
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40,000 Electrical Employes Subscribe to the War Loan. 


—As an indication of the general interest of electrical workers in 
America in providing the sinews of war, the following linformation 
taken from the New York Times is illuminating :—40,000 employés of 
the General Electric Co., of New York, have subscribed for $3,000,000 
worth of ‘ Liberty Loan ” bonds, an average of $75 per individual. 
The subscriptions were received from! the Schenectady. Lynn, 
Harrison, Fort Wayne, Erie, Pitsfleld and other works of the 
oomipany, as well as from their district offices; and are. symptomatic 
of the attitude of the whole of America, i 
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TAR OIL FUEL AND DIESEL ENGINES. 


By GEOFFREY PORTER, A.M.Inst.C.E. 


(Abstract of paper read before the DIESEL ENGINE USERS’ 
ASSOCIATION.) 
WITH us the adoption of an oil fuel other than residual petroleum 
oils or shale oils has not recommended itself until comparatively 
recently, owing to the favourable terms on which we have been 
able to obtain imported residuals. But the force of necessity has 
compelled us during this period of war to look elsewhere for fuel 
supplies. Such sources exist in the coal deposits of our own richly 


endowed land, and they are being brought into utilisation by 
native talent and skill. It is not impossible that we are on the 
eve of freeing ourselves from our former dependence upon other 
countries for supplies of suitable fuel oils. 

Mr. Day and Mr. Batho have quoted specifications for tar oil 
which may be regarded as standard. These specifications I incor- 
porate at this point. . 

Specification proposed by Mr. C. Day (January 19th, 1916) :— 

The tar oil must be a product of the distillation of coal tar. No 
product that has not undergone distillation must be present. 


Per cent. insoluble in xylol not more than 2°0 


s ash a dais s i a 0°80 
© water ... ue ane 3 > 2'5 
s coking residue eis ss os 3'0 


The oil must be liquid at 60° F. when maintained at that tem- 
perature for half an hour. In case of crystals settling in the 
transport tank, the buyer to he allowed to drain off the liquid 
portion and to return the solid to the seller. 

Mr. Day pointed out that the calorific value of tar oils as deter- 
mined by numerous tests is not a very variable quantity, and 
suggested that a definite heat value should not be stated in the 
specification. ' 

Mr. Batho put forward a specification for tar oils at the 
Diesel Engine Users’ Association meeting of February 23rd. 1916, 
in the course of remarks he then made, as follows :— 


Specific gravity... Between 1'0 and 1'1. 


Viscosity sss .. Generally 2° Engler (all coal tar oils 
are very fluid). 
Flash point ee eee. 100° F. to 130° F. 

2 Colour... er ..» Tar oils are, as a rule, dark to 


almost black. One drop on white 
paper should show no black 
residue, a8 is the case with tar. 
This black residue means a large 
percentage of free carbon or other 
tar ingredients. 

Between 15,800 and 16,500 B.TH.U. 
per lb, : 

Should not exceed 1 per cent. (un- 
burnt residue of tar oil is mostly 
harmless). 

Should not exceed 1 per cent. 

5 per cent. to 1 per cent. 

If the tar oil contains a high per- 
centage of residue which only 
begins to vaporise at 400°C., one 
must anticipate a considerable 
amount of dirt in the engine, and 
the exhaust valves will require 
frequent cleaning and grinding in, 


The tar oils supplied agree in substance fairly closely with the 
specifications. It is desirable, at the present moment, not to draw 
a specification for tar oil too tightly. So far as the demand for 
these oils in connection with Diesel engines is concerned, it is a 
new one in ithis country. Tar oils for our purpose are not yet 
standardised, and it is too early as yet to draw hard and fast lines. 
The products we are obtaining are, in general, giving satisfactory 
results, I have not heard that any difficulties have arisen that are 
attributed to specific gravity. 

I understand that the water content is difficult to determine, 
chiefly because of the peculiar property of water to collect in 
pockets in oil. Hence a sample may not be representative of the 
bulk, and rice rersd. Further, the oil enters into ebullition at 
212° F. Tests of water content must, therefore, be accepted with 
caution. Owing to the high specific gravity of the tar oil, water 
is not so troublesome in ordinary engine operation, as it rises to 
the top of the service tanks. With petroleum residual oil the 
reverse is the case, and water occasionally will stop an engine if 
the attendant is not careful. 

The coke residue item must be carefully studied. I have seen 
tests which indicated a coke content as high as 26 per cent. Such 
an oil would be unsuitable for use in a Diesel engine. 

As suggested by Mr. Day, the calorific values agree fairly closely 
with one another and with the specifiéations. The lower calorific 
value is the important one. Below a value of about 15,800 B.TH.U. 
per lb. the oil is unsuitable for use in Diesel engines. 

The proportion of the constituents insoluble in xylol is an 
important matter. It is essential to reduce the amount of 
suspended solids in the oil to an absolute minimum, for they form 
nuclei for the formation of deposits which carbonise and give rise 
to difficulties in working an engine. (‘‘Xylol” is described as 
dimethyl benzol, and has the chemical formula Ca Hig; its boiling 
point is 139°.) 


Lower calorific value ... 


Ash eee bes as 


Pitch ... a 


The M.A.N. specification requires the oil to remain liquid at a 
temperature of 46°5° F., when it is undisturbed for a period of half 
an hour, and to be fully liquid at 61° F. Mr. Day's specification 
concurs. Those of us who have been using tar oils for the first 
time during a particularly cold winter have learned by experience 
that this desideratum is not merely a chemist’s fad. At a tem- 
perature below 45° F. crystallisation is heavy.. In one instance I 
found fully 30 per cent. of the contents of a tank of oil (out of 
doors), containing 11 tons, to be extremely thick. It could not 
be pumped at all. Heating a gallon drawn out in a pail dissolved 
the crvstals, but to heat the whole tank was impracticable. Finally 
the difficulty was overcome by violently agitating the bulk, when 
the oil became fluid. This method was-adopted throughout the 
winter as occasion required; it cost nothing, and was quite 
successful. From our experience up to the present one fact 
emerges, i.e., that tar oil is better stored under cover in a moderately 
high temperature than in the open. 

I have been particularly interested in examining indicator cards 
of engines burning residual petroleum oil, tar oil alone, and tar oil 
with the addition of a pilot jet of residual petroleum oil. The use 
of tar oil produces greater temperatures than does the use of a 
residual petroleum fuel oil, but the increase is not of high value 
when allowance has been made for the slower burning property of 
tar oil by advancing the fuel admission. The starting cards I bave 
been able to obtain appear to be normal; I have not detected any 
difference of consequence between such cards taken from engines 
running on the fuels mentioned. In the engine fitted with pilot, 
jet ignition gear under my own charge sudden pressure inc 
occur occasionally at starting. 

Nearly all the cards in my possession, taken at fairly high 
fractions of full load, are of good shape. I believe that all of us 
who have used tar oil, with or without pilot jet ignition gear, have 
found it necessary to advance the fuel admission, the setting for 
residual petroleum oil being generally too late for the slower 
burning tar onl. In general, a card taken from an engine using 
tar oil with pilot jet ignition is not so nicely shaped as a card taken 
with residual petroleum alone, or with tar oil alone as fuel. The 
prior ignition of the pilot jet produces a * peaked ` admission line 
in comparison with the regular, slightly drooping curve, which 
denotes combustion at constant pressure. S 

My own experience has been with an engine equipped with 
Messrs. Mirrlees, Bickerton & Day’s pilot jet ignition gear, and 
most of my remarks will refer to this engine. The tar oil supply is 
delivered by the main fuel pump to the cylinders under the control 
of the governor. The ignition oil is independently supplied. but is 
not under control of the governor. The quantity of ignition oil is 
a fixed amount at all engine loads. The ideal quantity is 5 per 
cent. at full load. The quantity of oil delivered by the ignition 
pump is set by an arrangement which permite the same adjustment 
to be given to each pump, each cylinder having its own ignition 
pump. As the ignition pump is not controlled by the governor. it 
is advisable to set the governor to keep the engine speed if any- 
thing on the low side. as the engine may “run away ` when the 
load is thrown off suddenly. The smaller the quantity of ignition 
oil used, the less probable is this condition. The provision of some 
electrically-controlled safeguard in connection with the ignition 
oil supply would be a desirable feature to adopt. In starting. the 
engine invariably runs out 20 to 30 revolutions above normal speed. 
I have run the engine on 4 per cent. of normal full load un the 
fuel supplied by the ignition pumpe alone when set to deliver their 
maximum quantity. 

In fitting these pumps, too much care cannot be taken. Fitted 
studs and steady pins should be used to preclude the possibilty cf 
any movement of the pump body. The adjustments are so fue 


‘that even a little shake will affect the oil delivery. 


In the ordinary course of running the engine (driving a dynamo 
direct-coupled) I find the speed control by the governor to be a: 
satisfactory when using tar oil as when burning residual petroleum 
oil. Impulses are regular; it is seldom that a cylinder ‘‘ misses `: 
and one would not be aware that a change of fuel had been made. 
The engine runs well even on y load. 

Before commencing the use of tar oil, one or two adjustments 
must be made. An earlier fuel admission is necessary, owing to 
the slower burning properties of the oil as compared with residual 
petroleum oil. I think the amount of the advance depends on the 
quality of the fuel. In my own experience, I find an advance of 
about 1° on the crank circle suffices. Similarly. the closing of the 
needle valve needs a rather earlier adjustment. The only definite 
method to adopt is that of trial and error. As with residual 
petroleum oil, the condition of the colour of the exhaust is a guide 
to correct timing. I have had nodifficulty in obtaining colourless 
exhaust at all loads with injection pressures of the same magnitude 
for tar oil as for residual petroleum oil. When attempting to us 
tar oil without ignition gear, I found it necessary to reduce the 
injection pressure to a large extent in order to obtain gatisfactory 
operation. Those engineers who use tar oil as the sole fuel have 
also found the reduction of the injection pressure essential for 
steady operation. 

Another important point to consider is the compression pressure 
in the cylinders at no load. This pressure should not be less than 
480 lb. per sq. in. Below this figure, both the ignition of the tar 
oil and of the residual petroleum oil may be uncertain : and even it 
regular ignition is obtained, combustion may be incomplete, leading 
to smoke and high exhaust temperatures. The engine in which | 
am interested had been at work for a period of 14,000 running 
hours before being adapted to tar oil fuel. Nevertheless the engize 
has done consistently good service, using tar oil, for the past nine 
months, in April last being’ at work at 65 per cent. of full load 
(average) for 497 hours,or-16} hours iper diem. Mr. Prentice hs 
also obtained . very consistent (working with the engine he ™ 
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operating with tar oil without a pilot jet. He informs me that 
the engine has been operated for 2,250 working hours at j of full 
load during nine months, or about gh hours a day. 

I think it very desirable to fit relief valves to the cylinders when 
using tar oil. Increases of pressure do occasionally occur at 
starting, and it is essential, in my opinion, to take all reasonable 
steps to avoid adding to the already high stresses in the engine 


The figures given in the two tables below relate to a pair of 


exactly similar engines (under my control), the one burning 
residual petroleum, the ‘other tar oil with a pilot ignition jet. 
Higher efficiencies are obtained with the oil of the lower calorific 
value. 
residual petroleum oil we are now obtaining has a lower heating 
value than the oil obtained before the war broke out. 


I assume the result has its origin in the fact that the 


4 


d 
ts. The relief valves are set to lift at 750 lb. per sq. in. In ; ; sale 
l: the event of a number of “ misses ” causing an acounulation of FUEL OIL—RESIDUAL PETROLEUM. Z Gostof hel 
i fuel on the piston head, and this accumulation suddenly firing, Running plant B.TH.u.per Overall thermal pence per. 
k very considerable excess pressures may arise. It is improbable ; load factor. Kw.-hour, efficiency. xw.-hour. 
k that any relief valve will prevent an explosion, but it will I ay 32°1 % 15,650 21°7 "931d. 
j give useful warnings and will take care of all minor pressure 2 ooi 471% 15,480 21°8 "981d. 
a troubles. ie J i 7 3 ase 61°2 % 13,370 24°1 ‘836d. 
Pistons me vèry dirty ; the rings. become fast in their : 23 ; 
W grooves, and should be examined at three months intervals. The PBE, OTE AB OM Te ge Ae IGNITION 103 % At 
n exhaust valves give no trouble. They are gleaned and ground-in ; aa aA 
at intervals of 250 running hours.. I am still using the original l oae 36°3 % 15,005 22°6 458d. 
R: exhaust valves supplied with the engines five and a-half years ago. 2 aue 47°2 % 13,229 25°79 ‘399d. 
i. The fuel pumps are rather more troublesome than formerly, owing Base 195 % 15,205 24°23 ‘$10d. 
it} to the greater amount of sludge found in them. The lower to... 62°4 % 12,615 28°9 "399d. 
i. viscosity of the tar oil also renders it more dificult to maintain the These figures are not the results of trials, but are taken from the 
X plunger glands tight than was the case when using residual daily records, and are put forward as an example to indicate 
(x petroleum oil. approximately the limits within which results may be expected to 
ti In the pulverisers we have endless trouble owing to the choking lie. A few figures giving the raductions in fuel cost in power 
ù of the cone grooves and rings. Frequently also the passages in stations follow :— 
a! the fuel valve casing become choked. The deposit collects rapidly ; 1. Engi ’ ilot iet izniti l 
m@ under the conditions I am familiar with, the deposit must be pene NS USE pro Jet ignition gear :-— 
removed after 50—60 hours’ running at about 65 per cent. of full load. (a) Reduction of fuel cost £12 108. per week 
tz If the fraction of full load is greater, the deposit forms more (b) a " r ‘35d. per KW.-hour 
rapidly. This difficulty is very generally found by engineers using (e) " n ” ‘194d. per Kw.-hour 
i 2. Engines burning tar oil without pilot jet gear :— 


tar oil. All tar oils do not show it, and others do so in varying 

degrees. On some days the deposit is very slight, at other times 

very heavy; sometimes exceedingly hard, and again very soft. 

Some engineers have told me that their pulverisérs have choked in 

12 hours and less. In some instances the deposit is normally so 
great that it is necessary to reduce the full-load rating of the 
engine. In my own case the deposit has been less since the warm 
summer weather set in, and this inclines me to suppose some con- 
nection between the crystallisation of the oil in the storage tanks 
and the deposit in the pulverisers. The cause of the deposit is 
still obscure. Several engineers have completely got rid of 
deposits by adopting another pattern of pulveriser. A type which 
secures the pulverising of a film of oil appears to be satisfactory. In 
my own case, the choking of pulverisers is merely a nuisance, for 
other engines are available when the engine burning tar oil is shut 
down to clean out pulverisers. But for an engineer who cannot 
ring the changes on his plant, the matter is something far more 
serious than a mere nuisance. 

Another small point from personal observation is the sweeter 
running obtained by increasing the injection pressure at all loads 
by about 20 lb. per sq. in. The “ cadence” of the engine and the 
operation of the top gear are then very much more regular. No 
doubt pulverisation is improved, the impulses are more even, and the 
governor runs more steadily. 

-~ Finally, tar oil is very unpleasant to handle; it is very fluid. 
The standard of engine and engine room cleanliness, and also of 
personal cleanliness, is much more difficult to maintain than was 
the case with residual petroleum oil. I fear that the filthy pro- 
perties of the oil are inherent, and must be borne with in a 
philosophical spirit in view of the commercial avantage accruing 
from its use. i 

My own engine (fitted with pilot jet ignition gear) has provided 

the following results from September, 1916, to the end of April, 


1917 :— 


Hours running 

Average load.. wae 

Weight of oil fuel per KW.-hr. 
“Ctar oil and resid. pet. oil) 


-Pet. oil as per cent. of tar oil 
Estimated saving by com- ‘494d. per KW.-hour (in cash, 


parison equiv. cost of pet. oil £372 78. 9d.) 
- On an investment of £160 (the cost of fitting the gear) the 


return is a handsome one. 
The following figures from the daily records relate to fuel con- 


sumptions at various fractions of full load, and include both tar 
oil and the pilot jet oil :— 
At 344} & of full load 


2, 671 
58'A % of full load 


°826 lb. 
14°9 % by weight 


1°64 lb. per KW.-hour. 


1 42 % n (Ki eee 1 02 9 1° 
39 67) % 9 9 vee “70 99 99 
29 T4 % 99 9 eee "66 39 19 


The next table states the percentage of petroleum oil to tar oil 


at various loads, in accordance with the adjustments adopted in 


the ignition oil pumps :— 


(d) Reduction of fuel cost ... ‘26d. per Kw.-hour 
(e) “9 39 p -~ oso "400d. per KW. -hóur 


Owing to varying rates paid in different localities for tar oil and 
residual petroleum oil the above figures are not strictly compara- 
tive. I have been.able to work my three engines without pilot 
ignition when they are loaded above 70 per cent. of full load. I 
am not able to guarantee so high a load factor for many hours 
consecutively, and I found that variations of load gave rise to very 


` unsteady running. I therefore adopted the pilot ignition gear, 


which enables the engine adapted to operate steadily at all 
fractions of full load. I also attempted to operate with mixtures 
of tar oil and petroleum residue oil, obtaining fairly favourable 
results when using an even mixture of the two fuels. Difficulties 
arose in the course of time, and I came to the conclusion that the 


method was a dangerous one. 


NEW ELECTRICAL DEVICES, 
| AND PLANT. | 
Readers are invited to submit particulars of new or improved 
devices ant apparatus, which will be published if considered of 
sufficient interest. 


Electric Furnace for High Temperatures. 


An electric furnace in which can be obtained a temperature up 
to the melting point of platinum is almost an indispensable piece 
of apparatus in any laboratory. A suitable one is not easily obtained 
„at a price that is not prohibitive. 

The furnace shown in fig. 1 is simple in construction, inexpensive, 
and comparatively long-lived. The heating unit of this furnace is 
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If these figures are plotted on ere paper a straight line 
results, as should be the case, and if the line is continued to ascer- 
tain the percentage at 100 per cent. of full load one finds 10°3 per 
cent. as the proportion of petroleum oil at that stage. 

I have run the engine many times on lower proportions of petro- 
leurm oil, but found that firtng was at times uncertain. Ultimately 
I fixed wpon the proportions stated above. Iam afraid 5 per cent. 
in Only attainable under ideal conditions, 


Ne ES eee Tend..." 


Fic. 1, — SECTION OF ELECTRIC FURNACE. , 


a helix of Acheson graphite made by sawing around the oe; the 
material sawed out being replaced with alundum ce: nent, forming 
a solid tube which is comparatively strong andcan b: handled with 
ease without breaking. . The alundum cement°also ‘nsulates one 


ee. a 
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turn from the other and prevents gases from passing through the 
helix. The one illustrated requires from 25 to 30 amperes at 100 
volta for temperatures ranging:from 1,100° to 1,500° O. Temperatures 
up to 2,000° C. are readily, obtained. 


The graphite resistance coil is confined in a apace between alundum 


tubes—graphite tubes may be used—-to or from which gases 
cannot readily pass, and in which the gas constitutes an atmosphere 
in which the resister element is chemically in equilibrium. The 
gases present and surrounding the resister are chiefly carbon 
monoxide and nitrogen. 

The body of the furnace is inexpensive and simple in construction. 
and if, when put together, the joints are plastered with alundum 
cement, it is practically impossible for air to find its way to the 
graphite resister, which is readily oxidisable im air above a red heat. 

In this furnace, the author has made 36 heats ranging in 
temperature from 1,100° to 1,600° C., each for a period of five 
hours, making 180 hours of service. The furnace is apparently in 
aia es yet. When it gives way anew one is readily put in 
its place by removing the top iron plate, the fireclay plate. and top 
electrode immediately below it. also the inner alundum tube. 
if necessary. The new unit costs from 75c. to $1.—A. W. 
FAHRENWALD, in et. and Chem. Engineering. : 


Starting Rotary Converters Connected to A.C. Circuits. 


A method of starting rotary converters whereby a machine may 
be brought up to synchronism without causing any appreciable 
disturbance in the supply mains is described in patent No. 1,224;729, 
assigned to the GENERAL ELECTRIC Co, U.S.A., by L. Fleischmann. 
The method applies toa rotary converter which is mechanically 
connected with an induction motor having a phase- wound secondary. 
For starting, the motor is connected to the alternating-current mains 
as an induction motor. The aslip-rings of the converter are also 


Fig. 2.—CONNECTIONS FOR STARTING ROTARY CONVERTER. 


connected to the mains but through resistance, so as to apply only 
a portion of the normal voltage to the windings. The direct-current 
end of the converter is then connected to the secondary of the 
` induction motor to’supply alternating current of slip frequency. 
A large torque is thus produced in the motor, which pulls it and 
the converter into synchronism. The converter may then be 
connected directly to the alternating-current mains, as it will be in 
phase, and to the direct-current buses, as it will have the correct 
polarity.— Electrical World. 


Electric Submarine Camera. 


The Scientific American recently described an electric submarine 
camera for deep-sea photography, which was tested with success 
on the U.S. steamer Vestal, and is the invention of Mr. H. 
HARTMAN, of New York. ; ; 

The apparatus consists of several cylinders in a rigid steel frame- 
work, fitted with a shock absorber at the bottom, and above it a 
gyroscope to give stability against vibration, which is run from a 
12-volt battery in the same cylinder ; the three upper cylinders are 
roughly horizontal, the top one containing a motor and propeller 
to give direction to the camera. The next one is the camera 
tank containing, in addition to the camera and its operative me- 
chanism, a distribution board for wiring which is carried up to the 
deck of the vessel, and enables the camera to be operated from the 
deck electrically. The third cylinder is a searchlight projector, and 
both this and the propeller motor are operated through a cable 
from the ship. The apparatus weighs 1,500 Ib. in air, or about 
100 Ib. submerged, and is suspended from a steel wire rope. About 
100 amperes at 120 to 200 volts, according to depth, are required to 
operate the projector, motors, &c.. and the apparatus promises to 
be of great assistance in securing information in salvage opera- 
tions, where diving is impracticable or difficult. 


Trading with the Enemy.—The London Gazette for 
Tuly 6th contains further lists of persons and bodies in a number 
of countries with whom trading is prohibited. sie He 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear untie 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession, 


———s 


Electric Radiators. 


With reference to the article entitled “Radiators,” which 
appeared in your issue of March 2nd, it might be of interest to 
you to know that, as a result of three years’ close investigation 
into the relative merits of various designs of heaters, I am in 
entire agreement with the principles laid down by ‘ Experiment.” 

It is not usual to associate India with electric radiators and 
heating apparatus generally, but,'as many of your readers know. 
in the northern parts of this country the winter is often very 
severe, and fires are required from October until April. In Simls, 
which is at an elevation of 8,000 ft., the cold is much more intense, 
and some form of heating apparatus is required practically all the 
year round. aa 

As the Simla undertaking is hydro-electric, power can be gap- 
plied at small cost, and during the past three years we have made 
every effort to develop the use of electrical radiators and heating 
apparatus by our consumers. : Fe. Ste 

When first going into this matter, we tried every well-known 
British-made radiator on the market: and, in addition, we experi- 
mented with some of American make. We found, generally speaking, 
that very few of the radiators gave good results, and this fact, com- 
bined with the difficulty we experienced in obtaining spare parts, led 
us to design and manufacture radiators of our own, for which patents 
have been taken out. These radiators are designed more or less on 
the principles laid down by “ Experiment,” as we have ‘realised: for 
some time that in a radiator it is radiant heat that counts. ~The 
results we obtained have convinced us ‘that we get more useful 
heat per kilowatt out of the radiators made in Simla than it is 
possible to get oyt of most of the standard British or American 
radiators. This is proved by the fact that many of our consumers 
have returned British manufactured heaters with the request that 
these should be replaced by those of our own manufacture, and 
several consumers have informed us that our 1,650-watt heater 
gives off more heat. than 2,000-watt ‘heaters of certain British 
makes. es ep a 

Heaters of our make have for some time past been used largely 
throughout Northern India, and the demand for them ‘is steadily 
increasing. ‘ i : 

In addition to the importance of using an element of suitable 
design, we have found it equally important to fix behind the 
elements a reflector of such shape that it will assist in directing the 
radiant heat in the direction required. Some manufacturers use 
no reflectors, and others adopt reflectors of a shape that assist but 
little in radiating effectively the useful heat developed in the 
elements. ey tee 

Many manufacturers use the same type of element for different 
purposes, but I suggest that this is wrong, and an element should 
be designed to meet the requirements of the particular duty the 
heater is meant for. If it is to be used as a radiator to give of 
heat with the maximum efficiency to persons in a room, the type 
advocated by “ Experiment” is the best, but if it is to be used for 
purposes such as drying clothes, warming plates in a hot’cupboard, 
&c., then an element which gives off an excess of hot air is, if 
anything, to be preferred. ar eo cas 

In cdnclusion, I would remark that the placing of a doka 
inside a radiator is very effective, for immediately the 18 
switched on, the whole of the interior is illuminated with a red 
glow which at once creates an impression of warmth. I have 
found that this little addition is greatly appreciated Hy oonsamer. 
particularly when radiators are used.in the home. 4 

` l j . : F e L. N. 


India, June 5th, 1917. 


Electro-Culture. _ 


I trust that Mr. Leslie Miller's inquiry regarding steam static 
electric machines will be answered. I am afraid the yaltage vill 
not be enongh, and the cumbrousness of steam generation is 4 

I have made a six-plate Wimshurst which promises a consider- 
able quantity of electricity with a 4-in. spark; the plates are ié in. 
glass (coat 3s. each), revolving horizontally on ball bearings. Due 
to not having a lathe, I have been unable to get it on to 
the land this year; but I’do think that for small experimental 
plots the Influence machine will be cheaper and safer to nse, snd 
the disadvantages mentioned in your splendid article in this week è 
REVIEW will be easily overcome with our present knowledge. 

Can any reader give me the efficiency of a Wimshurst machine. 
It seems to me to be 100 per cent,, except for a alight leakage 
(neglecting friction, which is practically only the sir friction of 


the plates). 
W. A. Turnbull 


` i 
ul gts ei fas 


Electricity Works, Aylesbury, : ee 
July Ath VAT. or be hey “galt 
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REVIEWS. 


The Driving of Machine Tools. By T. R. SHAW. London : 
Scott, Greenwood & Son. Price 4s. net. 


This book: embodìięs a series of lectures delivered by the 
author at the, Royal Technical Institute, Salford, and deals 
with a subject of constantly growing importance; as the 
author remarks, ‘‘control is the essence of machine-tool 
operation,’ and in this respect: the electric motor plays an 
ever more prominent part. The days when motors were 
simply belted or geared to machine tools of standard design 
are: receding into the dim past—nowadays an electrically- 
driven tool, to rank in the first class, must be designed as a 
whole, the motor forming an integral part of the machine. 
The author takes a broad view of his subject, and deals first 
with the countershaft drive, using cone pulleys and gearing, 
the principles of correct design being fully explained, together 
with the characteristics of the work to be handled by the 
machine, and. the methods adopted in practice to vary the 
speed. Next the all-gear drive, necessitated by modern condi- 
tions such -as the use of high-speed steel, increased power, 


and loftier machine shops, is described in its various forms- 


and degrees of complexity. A chapter follows on the applica- 
tions of the individual motor drive, the well-known advan- 
5 of which are clearly stated. The types of motors avail- 
able,.and their respective adaptabilifies, are discussed; the 
author shows that the motor need not be rated for continuous 
nnomi 4 two-hour full-load rating answers for all kinds 
of machine-tool applications—and that an extremely flexible 
range of speeds can readily be obtained with the minimum 
amount of gearing. Starting switches and speed regulators 
are also described. (ther chapters are devoted to planing 
machine drives, in which the superiority of`the electric drive 
ia, self-evident, shaping machines, boring mills, &c.. The 
valume, which forms one of the ‘‘ Broadway ” series of engi- 
neering handbooks, provides an excellent review of the field 
outlined, ‘and should prove of great assistance to designers, 


students, and others concerned with this subject. 
feo... *£,)"4 ; 


1 


The Mechanical Engineers’ Pocket-book. By W. Kent, Sc.D., 
an r T. Kent. London: Chapman & Hall. Price 
s. net. > 


» Although American hand-books have a relatively limited 
cireulation in this country, there are some which have 
attained a world-wide vogue; amongst these must be included 
this well-known. work, which is now in its ninth edition, and 
is IN many respects greatly improved. . The contents are of 
necessity encyclopedic in range and variety, for the wants 
of the mechanical engineer are infinitely diversified; turnirfg 
over the pages, one is almost bewildered by the mass of tables 
and concentrated information herein set forth. Such matter 
does not lend itself to general review, and a mere catalogue 
of headings. would be of no advantage to the reader, while 
it would, occupy an inordinate amount of space. The only 
true test of a work of this kind is that of use, and having 
kept it constantly at hand. since its receipt, we can testify 
to its value as a desk companion. 


The chapter on electrical engineering has been revised with ` 


the assistance of Mr. D. B. Rushmore, and occupies some 80 
out of the 1,500 pages composing the volume; severe com- 
pression has been necessary to deal with this extensive sub- 
ject in the space. allowed, but some relief has been obtained 
y giving references to works where particular items are 
treated at greater length. The matter has been brought 
closely up to date, and the treatment ìs remarkably compre- 
hensive under the circumstances. 
Taking the book as a whole, it is characterised especiully 
y “ reference-book 
of rules, tables, data, and formulæ ”; unlike some similar 
works, it avoids extended descriptions of things, which are 
more appropriate to text-books, and confines itself mainly to 
working data. In other words, it is not a guide to the 
novice, but a companion to the practical engineer; as such, 
it has gained a reputation during its career of 22 years, to 
which no words of ours can materially add. ; 


The Principles of Apprenticeship Training, with special refer- 
ence to the Engineering Industry. By A. P. M. FLemina 
and J. G. Pearce. London: Longmans, Green & Co. 
Price 3s. 6d. net. 


The reviewer feels that he owes an apology to the authors 
for having delayed so long writing his review of their most 
interesting.and informing book. The fact is that he got 
interested. in it, so that instead of reading merely the intro- 
duction and contents pages, and basing his review on these, 
he read it through, and forgot that he was a mere reviewer. 
The scope of the book is not limited, as might be inferred 
from the title, to the training which the engineering appren- 
tice receives in the workshop, but deals fully with the 
practical and. general education which a youth should receive 
during and prior to -his workshop apprenticeship. 

In his presidential address to the Classical Association, last 
January, Viscount Bryce, in discussing the chief aims of 


education, propounded’ two questions, viz. :— 


-ol,.** What sorte of capacities and of attainments go to make 
a truly educated man, with keen and flexible faculties, ample 
stores.of knowledge, and the power of drawing pleasure from 
the exercise of his faculties in turning to account the know- 
e he has accumulated? ” : 
2. '' How should the mental training fitted to produce such 
capacities begin? ” 
Now, Viscount Bryce not discussing the education of 
the artisan apprentice, but of the boy who will subsequently 
uate at one or «ther of our universities, but,the reply 
he gives to his own questions might be applied with equal 
appropriateness to the one as to the other. The authors will 
probably agree that an education which commences on the 
following lines ig calculated to produce as good an engineer 
as scientist, or di} lomat. The mental training to produce 
the result outline above should, says Lord Bryce, begin 
“ First of all by teaching him bow to observe, and by making 
him enjoy the habit of observation. The attention of the 
child should frem the earliest years be directed to external 
nature. His observation should be alert, and it should be 


‘‘ Along with this he should learn how to use language, to 
know the pfecis: differences between the meanings of various 
words apparently s‘milar, to be able to convey accurately 
what he wishes'to say. This goes with the: habit of observa- 
tion, which can be made exact only by the use-in descrip- 
tion of exact terms. In training the child to observe con- 
stantly and accurately, and to use language precisely, two 
things are being given’ which are the foundation of mental 
vigour—curiosity, i.e., the desire to know—and the habit of 
thinking. . . . What remains is to supply the mind with 
knowledge, while further developing the desire to acquire 
more knowledge. And here the question arises: What sort 
of knowledge? ”’ , : 

The answer to Lord Bryce’s last question, so far as the 
engineering apprentice is concerned, is supplied in Messrs. 


‘ Fleming and Pearce’s book. : 


We have quoted the above not because the authors do not 
deal adequately with pre-apprenticesbip training, but because 
the quotation conveys, in better language than the reviewer 
can command, the impression gathered from a careful perusal 
of the book as to the initial education which the authors con- 
sider desirable. It would be possible to quote many passages 
from the work under review bearing out agreement between 
the views of the authors and those quoted above, although 
the finished product is not the same; but one or two short 
extracts may suffice. Thus on p. 34:— 

“The necessity for careful observation has been repeatedly 
urged by educational writers, but it is useless to expect bovs 
to look at things which they do not understand, and to ‘ ob- 
serve’ them. If boys are to observe carefully, they must be 
first taught to know what they should see. . . . The obser- 
vation which is valuable is that which involves notice of 
effects in order to appreciate causes.” 

l a chapter devoted to existing education in its relation 
to industry, the authors call attention to the fact that in the 
early stages ‘‘careful study of psychological processes has 
resulted in the introduction of methods of instruction more 
in harmony with the child’s mind. . . . Interest and 
curiosity which children have in outside things is utilised to 
the full, and their co-operation in the process of learning 
obtained.” ; 

But although we appear now, as the authors suggest, to 
make a good start by adopting a system of primary teaching 
having a German name—the kindergarten system—the charac- 
teristic features of the system are not carried into the higher 
classes, and modern educational methods fail, in the authors’ 
view, owing very largely to the fact that they are too 
“ bookish and pedantic rather than practical.” This, they 
consider, is the main reason for the mutual distrust existing 
between educationists and business men. The reviewer is 
not so sure that the term ‘‘mutual distrust” is quite the right 
one; the feeling is rather a one-sided contempt than anything 
which can be called “mutual.” Nor, again, is the contempt 
directed against the bookish character of the education, but 
rather against its shocking inefficiency. How many boys, for 
instance, on leaving school and entering an office, can be 
trusted to add up correctly a simple money column, to spell 
ordinary words accurately, to address an envelope intelli- 
gently? Any business man will answer that the percentage 
is very small. This inefficiency of elementary education has 
a very retarding effect on progress in continuation and tech- 
nical schools, as the teachers in these schools have to devote 
considerable time to teaching elementary subjects which form 
no part of the curricula of these schools. The efficiency of 
such schools is, therefore, lowered by the initial handicap 
under which thev are placed, rather than by any inherent 
defect in the teaching methods. 

The authors are rather severe on the evening technical 
school, which they frankly term a failure because, as they 
allege, the tuition given is of a character utterly unsuited to 
the character of the students who attend, or should attend, 
the schools. The other side should, however, not be lost 
sight of, namely, that the students who attend them are in 
great measure utterly unsuited to take advantage of: the 
teaching which the evening schools can give them. The 
reviewer speaks rather feelingly on this subject, having spent 
many an evening teaching the rudiments of arithmetic to 
wiring students in order that they, might understand elemen- 


84 THE ELECTRICAL REVIEW. 


[Vol. 81. No. 2,068, JULY 19, 1917, 


tary problems in electrical weasurement. But what can one 
expect if boys obtain partial exemption from s@hool between 
the ages of 12 and 14, and, after having wasted a couple of 
years In cul de sac occupations, begin to think it is time to 
learn a trade in which they hope to make their living? Soon 
they feel the need for some technical or trade teaching, and 
join an evening technical school, having forgotten in the 
meantime the elementary smattgring of education they re- 
ceived at a primary school. It seems hardly fair to blame 
the evening school for failing, when labouring under so 
heavy a handicap. No! Let us be fair. Some of the most 


successful engineers in this country have received the whole | 


of the technical training they ever had at an evening school. 

Those who have not made a study of education, and have 
accepted the statement so often made in the daily Press, that 
we are miles behind Germany in educational methods, will 
be surprised to learn for the first time from Messrs. Fleming 
and Pearce’s book that the system of elementary industrial 
education in Scotland is practically the same as in Germany, 
and it tus ve admitted is better than in England. The 
local etue n authorities in Scotland, as the authors point 
out, a s:apelled to provide suitable continuation schools 
having «ference to the crafts and industries practised in the 


locality, and have powers to compel attendance; and employers ` 


may be compelled by the local education authority to provide 
facilities for attendance at such schools, and to reckon it as 
part of an ite. ntice’s working hours. The above-named 
powers have been rut into foree in about 20 localities in Scot- 
land, and are only suspended in others on account of the 
war. The habit cf education in Scotland is so strong that in 
Edinburgh, although compulsory attendance at continuation 
schools is not in force, no less than 70 per cent. of the chil- 
dren of school age attend such schools. 

From recent statistics ic wid be seen that throughout Scot- 
land about 20 per cent. of (he scholars in elementary schools 
pass into the continuation schools, whilst in England the 
number is under 2 per cent. The effect of the higher standard 
of education in Scotland is no doubt responsible for the high 
percentage of Scotsmen in responsible positions in English 
engineering shops, and in the mercantile marine engine rooms. 
How seldom is an English engineer found in a position of 
responsibility in Scotland! It is, however, gratifying to learn 
from the daily Press that Mr. H. A. L. Fisher (Minister of 
Education) intends shortly to lay before the House of Com- 
mons an important scheme of educational reform, embody- 
ing the main features of the Scotch system, and the aboli- 
tion of the half-time system. 

But the reviewer finds he is writing an article instead of 
reviewing the book which he has held up so long. The fact 
Is, If is so interesting and provocative of discussion that it is 
difficult to keep on the track. 

The economic aspect of education, and the relation of educa- 
tion to industry are very broadly and fairly discussed, and 
the arguments for and against vocational training are fully 
gone into. Methods of industrial” training in England. 
France, Germany, Switzerland, and the U.S.A. are described 
in general terms, and specifie examples of modern works 
schools are described in considerable detail, including the 
schools of the ‘British Westinghouse Co. and Siemens and 
Halske; and the systems of apprenticeship in vogne at the 
works of Ludwig Loewe, Siemens & Halske, and the M.A.N. 
Works are set forth in addition to examples in leading British 
works. One would have liked to see some reference to the 
system of engineering training in the British Admiralty, a 
system which produces first-rate men, and to the collabora- 
tion between manufacturers, scientific institutions, and edu- 
cational establishments, such, for instance, as is in vogue on 
the North-East Coast. The reviewer throws out the sugges- 
tion for the next edition. Sufficient has perhaps been said 
to indicate that the book is a valuable and timely contribu- 
tion to the subject of industrial education and engineering 
apprenticeship training, and deserves the careful study of 
manufacturers and educationalists—(in parentheses, we don’t 
like the authors’ word “ educationist '’).—F.B 


WAR ITEMS. 


A Reader's Appreciation.—.A Lance-Corporal with the 
London Electrical Engineers writes, under date July 7th :— 

“It occasions me great pleasure to express my thanks 
for the kindness and promptitude with which you have for- 
warded the ELECTRICAL REVIEW during the last 12 months. If 
it had not been for the matter contained in its pages, and 
also for its high industrial influence, it is quite probable that 
I, and manv others here. who are almost hanned in the 
whirl of military life, would have lost all touch with the out- 
side electrical world, and might have fallen into such a chaos 
-of disintegration that it would have needed enormous powers 
‘of, concentration to re-awaken our interest. I pass the Enrc- 
TRICAL Review freely amongst mv fellows, whose apprecia- 
tion of its value and merits ranks high. and makes their 
fingers itch to grasp the good old switches of former days, 
‘and to grapple with those problems so necessary to the fulfil- 


ment of their art. On behalf of my fellow-men and wyself 
I wish to state that our gratitude and appreciation are sin- 
cere, combined as they are with tbe wish for your future 
advancement and success.” 


A Union's Welcome to Disabled Men.—There was a 
strong protest at Rochdale Town Council. against the action 
of the Electrical Trades’ Union in declining to allow their 
members who are employed at the electricity station to give 
Instruction in switchboard duties to disabled soldiers and 
sailors. A jetter was read from the Union in which it was 
stated that they were trying to come to some agreement as 
to wages to be paid, also that no man should be discharged 
to allow a disabled soldier or sailor to take his place. If an 
amicable agreement could be come to on these points the 
Union would issue fresh instructions to its members.—Ald. 
H. Clark said the letter was one of the most narrow-minded 
and unpatriotic they had received for a long time. If that 
was an example of how workers desired to treat one another 
he hoped employers would show them a better.—Ald. Howarth 
said the Union did not seem to be helping the Government.— 
Coun. Shawcross said the placing of disabled men should be 
a subject of arrangement; it was a quite proper attitude for 
the Union to take, as they must not say that wounded s- 
diers were to be placed willy-nilly in a trade, thereby putting 
regular men out. 


Exports from Sweden.—The Swedish Government has 
prohibited the exportation of accumulators, cells, and bat- 
teries, wholly or partly mounted, also electrodes cemented 
together. 


Contraband.—In the ’‘‘ London Gazette ’’ for July 3rd 
there appears a list of articles to be treated as absolute and 
conditional contraband. 


Copenhagen Difficulties.—As a result of the difficulty in 
vetting the materials for rails, telegraphs, and signals, it is 
impossible to complete the new underground railway at Copen- 
hagen.—TJimes. 


New Industries Established During the War.—Since the 
outbreak of war many new industries have been established 
in the United Kingdom, and goods which formerly had to 
be obtained from abroad are now being manufactured at 
home. The Department of Commercial Intelligence of the 
Board of Trade desires to make its record of such new indus- 
tries as complete as possible, in order to satisfy inquiries for 
new sources of supplies, which are frequently received. Manu- 
facturers are therefore invited to inform the Department of 
new industries, or new developments of existing industries. 
established in this country.—Beard of Trade Journal. 


Exemption Applications.—.\t Southwark, the Military 
Representative drew attention to the new list of reserved 
occupations, pointing out that men previously granted exemp- 
tion as being in charge of the repair and maintenance of 
machinery, previously in the list, were now withdrawn from 
it. The new list only included men exclusively engaged on 
the repair and upkeep of machinery in munitions works or 
factories engaged on Government contracts. Ald. Boyd re- 
marked that many Tribunals took no notice whatever of the 
certified list of occupations. 

On the appeal of the inanager of the U.D.C. tramways, 
Ilford Tribunal has given conditional exemption to C. RB. 
Day, ticket inspector. l 

On a review, the Folkestone Tribunal has confirmed condi- 
tional exemption held by E. Marchant (40), clerk at the 
works of the Electric Light Co. 

Oldham Tribunal has granted exemption until October 1st, 
on business grounds, to an electrical engineer and contractor 
(29, B1). and until November Ist to another eleetrical eng- 
nee and contractor (30, Class A), whose partner is in the 
Navy. 

At Douglas (Isle of Man), an appeal was made by L. Dyer 
(C 2), eléctrical engineer, engaged, amongst other places, at 
the Manx brush factory. His work was deemed to be of 
national importance, and he was conditionally exempted. 

Before the Cheshire Appeal Court, the Chester Corporation 
appealed against final exemption allowed locally to the tram- 
way traffic inspector (30, Class A), and a coach painter in 
the tramway department (40, Class A), and the Military ap- 
pealed against three months’ exemption allowed to a coach- 
builder (41, B1), in the same department. Ald. John Jones. 
chainnan of the Tramways Committee, said they had released 
every available man. The Tribunal allowed until September 
Ist to the traffic inspector, dismissed the appeal for the painter, 
and also that of the Military against the coachbuilder.  _ 

At Doncaster, a Military review was made of exemption 
allowed to a Corporation tramways inspector (29, Class-A 2). 
The chairman of the Tramways Committee said that they 
could not get proper discipline without capable men as m- 
spectors, and they had got to the lowest limit of men if the 
service was to remain efficient and the routes were to be kept 
open. Exemption to September 30th was given, and the 
Military Representative gave notice of appeal. 

At Aldershot. exemption was claimed for F. H. Brown (35. 
electrician at the Hippodrome, passed in Class B 1 after three 
rejections. Jt was stated that it was impossible to get 4 
competent substitute. A-final month was granted. 
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e At Carlisle, Messrs. Morton defended a Military appeal 
against conditional exemption held by A. Munro, electrician, 
urged by the firm to be indispensable. The appeal was 
allowed, and the exemption cancelled. 

At Canterbury, Mr. C. A. Blascheck, city electrical engi- 
neer, applied for exemption for G. E. Locke (88), a coal 
trimmer, given conditional exemption in 1916. The Clerk 
stated that the man was discharged from the Navy, but he 
had been called up again and passed in Cl. Mr. Blascheck 
said that he thought the man was doing work of national 
importance, and he was exempted until a substitute is found. 

Malmesbury Rural Tribunal has given exemption until 
October Ist to C. A. Harvey (32, Class C 3), electrician to the 
Trustees of the Earl of Suffolk’s Estate at Charlton. 

On a review, the Maidenhead Tribunal has allowed condi- 
tional exemption to remain in the case of G. Lovegrove, elec- 
trical engineer. On the recommendation of the Advisory 
Committee, Rochdale Tribunal has given exemption until 
September 30th to B. R. Eves (36), tram conductor and motor- 
man, and E. Hornby, motorman, engaged on the Corporation 
tramways. í : 


LEGAL. 


CONTROLLED FIRM SUMMONED BY MANCHESTER CORPORATION. 


Messrs. CONNOLLY Bros., LTD., cable manufacturers, Mill Brow, ` 


Blackley (a controlled firm), were summoned at Manchester Police 


Court, last week-end, for burning trade refuse within 100 yards of © 


a dwelling house, thereby causing a nuisance to householders in 
the vicinity. The summons was taken out under an Act passed 
in the eighth year of Queen Victoria's reign, entitled “ An Act for 
the Good Government and Police Rerulation of Manchester.” 

Mr. DALE, deputy superintendent of the Corporation`s Sanitary 
Department, said defendants were warned about the nuisance by 
one of the departmental inspectors on May 23rd, but they repeated 
the offence on June 12th. 

Mr. WM. CONNOLLY, the works manager, said the rule was for 


all shop refuse to be burnt in a destructor, but on each of these - 


occasions it was burnt in a field adjacent to the works, without the 
knowledge or consent of the firm. He denied that they were 
burning the insulation off in order to recover the wire, and said 
the smell was caused by the incineration of used cotton waste. 

A fine of 10s. was imposed. | 


a ae 


West HAM CORPORATION r. BARNETT & Woon. 


Ix the Bow County Court, last week, before his Honour Judge 
Graham, K.C., the West Ham Corporation were the plaintiffs in an 
action against Ernest Richard Barnett and Wm. Stanley Wood, 
formerly trading as Messrs. Barnett & Wood, of Albert Works, 
Chatsworth Road, Stratford, electricians, to recover £18 9s. 2d. 

Mr. Kyffin, barrister, appeared for the plaintiffs, and Mr. Vaughan 
for Mr. Barnett. 

COUNSEL said the claim was for electricity supplied and the hire 
of motors. There was no dispute as to the hiring or the amount, 
but there was a question as to the form of the judgment. The 
contracts were signed by Barnett on behalf of the partners, and he 
asked for judgment in the usual form. 

Mr. VAUGHAN : If that is done, it involves one being liable for 
the whole debt, and they dissolved partnership in January. I say 
that cannot be; it is not fair. If the contract were looked at, it 
would be seen that “we agree with them to pay for electrical 
energy.’ That was a joint agreement, and not a joint and several 
agreement, which was an entirely different matter. His client was 
only liable for one half, and the judgment should be in the form 
of one half each. 

JUDGE GRAHAM: If it would do the smallest good to separate 
the judgments I would do so, but it would not. Judgment for 
the plaintiffs for the amount claimed against the defendants. 
a VAUGHAN: Then we shall have to get an indemnity against 

ood. l 

MR. KYFFIN : Ie says he will pay half. 


Cd 
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BLOCH r. STAR MOTOR AND CYCLE Co. 


Ix the Bow County Court, on Tuesday, before his Honour Judge 
Graham, K.C.. Messrs. H. & S. Bloch, of 31, Great Colmore Street. 
Birmingham. wholesale small hardware merchants. sued the Star 
Motor and Cycle Co.. of 34, Rarking Road, Canning Town, to 
recover £51 11s. 5d. for electric torch'cases supplied. Mr. Emery 
was counsel for the plaintiffs. It appeared that the plaintiffs’ 
sister called on the defendants, and obtained an order for these 
electric torch cases, which were supplied. They were distinctly 
told that the batteries could not be supplied. When payment was 
pressed for, however, they said they could do nothing with them 
unless they had the batteries. The cases had not been returned, 
and no payment had been made. The defendants did not appear, 
and judgment was entered for the plaintiffs, with costs. An 
immediate order was asked for and obtained, as counsel said he 
believed an affidavit sworn by the defendants was to delay, to 
enable them to make away with assets. 


1 Army Council. 


BUSINESS NOTES. 


Book Notices.—‘‘ Journal of the Institution of Electrical 
Engineers.” Vol. LV. No. 267. June, 1917. This issue contains 
the following papers :—‘“‘High-tension Overhead Transmission 
Lines,” by G. V. Twiss ; and “ Electric Wave Phenomena in the 
Dynamo-electric Machine,” by F. Creedy. 

Steam Turbines.” By J.A. Moyer. London: Chapman & Hall. 
Price 16s. 6d. net. l 

“ The Journal of the Junior Institution of Engineers” for July 
contains a paper on “The Electric Lighting of Trains," by G. M. 
Langley. which gives a comprehensive account of most of the 
successful systems in use. 

“ Industrial Research in the United States.” By A. P. M. Fleming, 
M.I.E.E. London: H.M. Stationery Office. Price ls. net, 1s. 3d. 
post free.—This is the first of a series of papers which the Advisory 
Council for Scientific and Industrial Research intends to issue. Its 
purpose is twofold: Primarily, to record the author's observations 
during his recent visit to the United States ; secondly, to afford 
material for the consideration of the position of the United 
Kingdom in respect of research. Amongst the companies which 
undertake research on an extensive scale are many whose products 
are well known in this country. For example, the Eastman Kodak 
Co. spends on research about £30,000, or 0'7 per cent. of the com- 
pany’s profits, per annum ; the General Electric Co. from £80,000 
to £100,000 per annum. The most striking features of the 
research work undertaken by such firms are (1) the installation in 
many cases of full-scale manufacturing facilities, which enable 
processes to be perfected without hampering the works ; (2) the 
provision of manufacturing facilities in the laboratory in order to 


develop such products as result from new discoveries to the point at. 


which the scale of manufacture calls for transfer to one of the 
works departments, or to a new or separate organisation ; (3) the 
growing tendency to devote more and more of the resources of the 
laboratories to pure science investigations, with a view to making 
discoveries. Other noteworthy facts are the freedom with which 
results in pure science are published ; the growing appreciation in 
the factory of the commercial value of scientific men ; and the 
recognition of the value of research laboratories as a means of 
inspiring confidence in the minds of customers.. There are a number 
of Associations of Manufacturers which undertake research work 
for the common benefit of their members. The research work of 
the universities and colleges presents many interesting features, and 
the national institutions which deal with industrial research are 
lavishly financed, either by the State or by private benefaction. 
The commercial research laboratories are on an extensive scale, and 
are well equipped. The war.has disclosed in British industry an 
enormous latent capacity for adaptability to entirely new lines of 
manufacture, many of which have depended for their development 
upon scientific research. The research facilities are, as yet, dis- 
proportionate to the need, and there is an urgent call for the 
establishment of an organisation which shall maintain the creative 


impulse given by the war. In the light of his study of American - 


developments, Mr. Fleming suggests that the most important 
alternative schemes for the United Kingdom are :—(a) Research 
laboratories in industrial works; (b) research laboratories for a 
group of |lworks in the same industry ; (c) the centralisation of 
research in the universities or colleges ; (d)an Imperial] central- 
ised laboratory for the whole industry. Mr. Fleming adds that, in 
considering these policies, it is imperative to bear in mind that 
industry is the basis of national prosperity, and that every resource 
should be used to facilitate its progress. 

“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVI, No. 6. June, 1917. 
Institute. Price $1.—This issue contains a report of the presenta- 
tion of the Edison Medal to Mr. Nikola Tesla for his “ early 
original work in polyphase and high-frequency electric currents.” 
It is also unique in that a paper on the “ Illumination of the 
Panama-Pacific International Exposition,’ by Mr. W. D'A. Ryan, 
is illustrated with 29 plates printed in colours, in addition to other 
figures, in order to show the wonderful effects produced by what was 
probably the most elaborate scheme of lighting ever brought into 
existence. The reproductions, which suggest photography in 
colours, are excellent, and form a striking innovation in a technical 
publication. The details of the apparatus specially designed for 
the scheme, and of the results aimed at and attained, are fully 
described in the paper. | 

“ Circular of the Bureau of Standards,” No. 33; ‘ U.S. Govern- 
ment Specification for Portland Cement.” Washington : Government 
Printipy Office. 

“Records of Railway Interests in the War.” Part IV. From 
August, 1916, to April, 191% Illustrated. London: The Railway 
News. Price ls. 


Plant for Sale.—Winchester Corporation Electricity 
Committee is inviting offers for a Belliss six-cylinder tandem- 
compound engine, direct coupled to a Parker bipolar shunt- 
wound generator. Full particulars are given in our advertising 
pages to-day. 


Trade Announcements.—Thie removal of the Birmingham 
depot of Messrs. VERITYS, LTD., has had to be deferred for a time 
owing to the War Office having taken over part of the new building. 
Their address is still, therefore, 28, High Street. 

MEssrs. BROWN, BOVERI & Co., LTD.. have acquired temporary 
offices at 9, Old Queen Street, Westminster, S.W. 1, as from July 
l4th, their Caxton House offices having been taken over by the 
Telephone number: “ Victoria-2538,” 


a 


New York, U.S.A. : From the. 
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Catalogues and Lists,—Tue Power Piant Co., LTD., 
West Drayton, -Middlesex.—Folder showing their steam turbine 
gears, double helical mill gears,and double reduction gears. | 

Messrs. RHODES, Hopason & Co., LTD., 118, Tumbling Hill 
Street, Bradford.—Circular giving particulars of their system of 
supplying and cleaning sponge cioths for machinery users. 

TRE ELECTRICAL APPARATUS CO., LTD., Vauxhall Works, South 
Lambeth Road, S.W. 8.—The July nymber of the “E.A.C.” 
Quarterly Review contains particulars of a new form of motor- 
control panel and a high-tension switch pillar of the draw-out 
pattern. 

THE GENERAL ELECTRIC Co., LTD., London, E.C., have issued an 
` advertising novelty concerning “ Freezor” fans. It takes the form 
of a glass showcard strutted for counter and window use, with an 
attractive prismatic design of the fan. It is calculated to arrest 
attention of passers-by. The showcards are only supplied to 
genuine dealers in these fans. | 


Dissolutions and Liquidations.—PRENTICE WIRELESS 
TRAIN CONTROL, LTD.—This company is winding up voluntarily, 
with Mr. F. V. Royce, 5, Broad Street Place, E.C., as liquidator. 
Meeting of creditors, July 16th. | 

BRITISH ADDING, MACHINE Co., LTp.—This company is wind- 
ing up voluntarily, with Mr. R. L. Sare, 2, Great Winchester Street, 
E.C., as liquidator. Meeting of creditors, July 17th. 

MARKET HARBOROUGH AND DistRicT Motor TRACTION CO., 
Lrp.—First and final dividend 9s. 10d. in the £, payable by Official 
Receiver, 1, Berridge Street, Leicester. 

UNIVERSAL TELEPHONE sAND ELECTRICAL Co., LTp.—This 
company is winding up voluntarily, with Mr. J. E. Percival, 6, Old 
Jewry, E.C., as liquidator. Meeting of creditors July 23rd, at 6, 
Old Jewry, E.C. Particulars of debts, &c., to be sent to the 
liquidator by October Ist. 

BREAR & AYNSLEY, electrical engineers, 458, Huddersfield Road, 
and Albion Electrical Works, Ravensthorpe, Dewsbury.—Messrs. 
H. Brear & D. Aynsley have dissolved partnership as from Feb- 
ruary 28th, 1916. Mr. Brear attends to debts, &c., and is carrying 
on the business in his own name at Calder Wharf Mills, Aire Street, 
Ravensthorpe. : 

CHARLES L. CUTHBE & Co., india-rubber, asbestos and vulcanite 
merchants, &c., 37, Great Eastern Street, London, E.C.—Messrs. 
C. L. Cuthbe and E. D. Burley have dissolved partnership as from 
October Ist, 1916. Mr. Cuthbe attends to debts. 


BoscH MAGNETO Co., Ltp.—Creditora must send particulars of . 


debts or claims to the Controller, Mr. A. E. Woodington, 5, Philpot 
Lane, E.C., by August 13th. 

MoRrrIS & LISTER (LONDON), LTp.—Particulars of debts, &c., to 
Mr. H. S. Sugden, 36, King Street, E.C. 2, by August let. | 

Rose AUTOMATIC TARGET Co., Ltp.—Meeting of creditors on 
August 10th, at 14 and 15, Coleman Street, E.C.,to hear an account 
of the winding up from the liquidator, Mr. W. Cantor. 


Bankruptcy Proceedings.—C. B. Ocriivre, Whalley 
Range, Manchester, electrical engineer.—July 18th is the last day 
for receipt of proofs for dividend. Trustee, J. G. Gibson, Byrom 
Street, Manchester, 


LIGHTING AND POWER NOTES. - 


Aberdeen. — The Electricity Committee has approved 
of an agreement to supply a local firm with a minimum of 250,000 
units per annum for five years. 


Birkenhead.— YEAR'S WorKING.—The accounts of the 
Corporation electricity undertaking to March 3lst last show a 
total income of £52,240, an increase of £4,025; expenditure 
amounting to £33,415, and a gross profit of £18,825 ; after deduct- 
ing interest and sinking-fund charges, amounting to £14,977, and 


_. income-tax £1,059, there remained a balance of £2,790. Special 
items, amounting to £919, have been charged against revenue . 


during the year, the net balance carried to renewals fund being 
£1,871, and this fund now stands at £14,065. 


Bradford.— YEAR'S WoRKING.—Thestatement of accounts 
of the electricity undertaking for the financial year ended March 
31st last, shows a net profit of £11,812, as compared with £15,988 
in the previous year. The income from the sale of energy 
amounted to £188,500, as compared with £156,800 in 1916. The 
output of electricity was more than 46,000,000 units, as against 
~ 34,000,000 units in the previous year. The costs of generation 
- were £75,600, an increase of’ £26,300, but the cost of distribution 
decreased by £260. Generation and distribution costs combined 
averaged "434d. per unit, as against “406d. in the preceding year. 
Allowances to dependents of men on military service absorbed 
£2,284, an increase of £673. Charges for interest and sinking 
fund amounted to £74,300 per annum. Practically half of the 
total capital expenditure of £1,100,000 had been paid off, and 
£36,000 now stood to the credit of the reserve and renewals 
account. The Committee, in view of the increased cost of working, 
expressed satisfaction with the result of the year. : 

The Electricity Committee has received.an intimation from the 
. B. of .T. that the Electrical Distribution of Yorkshire, Ltd., has 
desided not to proceed further during the present session of Parlia- 
ment with ita application for a prov, order relative to Clayton and 
Queensbury, 
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Burgley.—~YEaR’s Workina.—The report of Mr 
Starkie, the borough electrical engineer, for the year 1916-17, 
shows a total revenue amounting to £34,340, working expenses 
£17,006, and a gross profit of £17,334, as against £16,380 in the 
previous year. After meeting interest, and loan charges, the net 
surplus, was £3,464, as against £4,472. Charges were increased 
during the year, and brought in £1,150 additional revenue, more 
than compensating for the added costs, but extra loan charges 
more than absorbed any gain under this head. The units sold 
totalled 5,222,626, a small increase on the previous year, due to im- 
proved power and heating business, The maximum load was 
2,167 KW., and load factor 27°5 per cent. ; the station plant capa- 
city was 5,570 Kw. The motor load amounted to 2,064 B.H.P, in 
42] motors, and it is noted that it has become necessary to run the 
plant for the whole of the 24 hours in order to cope with the night 
load, hitherto carried by the batteries. : 


Bury.—YeEaR’s Workinc.—The report. of Mr. 8. J. 
Watson, the chief engineer, on the electricity undertaking for the 
year ended March 31st last, shows that 13,971,547 units were sold 
or, roughly, 470,000 more than in 1915-16. Of these, 95 per cent. 
were supplied from the Chamber Hall power station. Some 
8,700,008 units were sold for power and heat and 3,000,000 units 
for bulk supply ; the load factor for the combined general and 
traction supply was 31°7 per cent. A total of 1,029 motors of 
8,638 H.P. are connected to the mains. The generation and distri- 
bution costs amounted to, roughly, 4d. per unit, and the total cost. 
including interest and loan. charges, to }d., while the average 
revenue per unit was ‘8d. Both average revenue and coste have 
risen slightly during the past three years. The output has been 
maintained on an average of 2°95 lb. of coal per unit, as against 
3°06 lb. in the previous year, despite the necessity of using the less 
economical Rochdale Road plant to a considerable extent, involving 
the consumption of over 1,000 extra tons of coal as compared with 
the Chamber Hall plant. The total revenue amounted to £46,5%. 
while the all-in costs were £43,928, leaving a net balance of 
£2,668, as against £2,003 in the previous year ; £1,000 was allo- 
cated to rate relief and the balance to reserve. 


Continental.—GeRMAaNy.—Under the auspices of the 
German Continental Gas Co., of Dessau, and the Provincial 
Authorities of Saxony a new company is being formed, with a 
capital of £250,000, with the object of operating the new State 
electricity generating station near Wittenburg. The plant. 
which is about to be further extended, has already an annual 
output of about 100 million Kw.-hours. 


Darttord.—PRICE IncrEase.—In order to meet the extra 
cost of production, the U.D.C. has increased the price of energy for 
lighting by 30 per cent. instead of 20 per cent., and for power by 
35 per cent. instead of 20. 7 


Donaghadee (Co. Down).—The B. of T. has decided to 


defer the revocation of the Donaghadee Electrio Lighting Order 
for a period of 12 months as from August 18th next. 


Grays.—Price Incréase.—The U.D.C. has decided to 
advance the price of energy to all consumers, as from July lst, by 
8} per cent., making a total increase since the war began of 33} per 
cent., and to add to new consumers’ agreements the minimum 


‘charge of 6s. 6d. per quarter. 


Heckmondwike.—Price Increasz.—The U.D.C. ha 
adopted the recommendation of a special meeting that the charge 
for electricity be increased by 334 per cent., making it 6d. per unit 
for lighting, and from 2d. to 4d. for power, according to units con- 
sumed per H.P., and that the discounts be reduced from 5 to 2} per 
cent. ’ 


Knottingley.—The B. of T. has extended the period under 
the E.L. Order by a year, 


London.— BERMONDSEY.—YEAR’s WORKING.—The ac- 
counts of the B.C,’s electricity undertaking for the past year show: 
deficit of £7,024. The total income was £42,178. Part of the deficit 
was due to special charges ; the new chain-grate stokers, costing 


` £912, had increased the capacity of the boilers, whilst bulk supply 


apparatus costing £434, and a boiler feed pump, £297, had been 
installed out of revenue. War service pay, £337, and war bonu. 
£249, were other special charges. The units generated, including 
189,020 from the bulk supply, were 7,581,914, and of these 256.414 
were sold for public lighting and 6.232,255 to private consumer. 
The total maximum supply demanded was 2,740 kw. The mnit: 
sold fell short by 207,800 of the quantity estimated, but wer 
240,000 more than in the previous year. 

The Electricity and Street Lighting Committee recommendel 
that the charges for power be further increased by 20 per cent. on 
the pre-war rate, making 50 per cent. in all, and for lighting s 
further 10 per cent. on the pre-war rate, making 40 per cent. i? 
all. The Council sanctioned the increased prices, but referred the 
accounts back for further details. . 

The Finance Committee reported’ that with regard to £st 
-estimated for war service pay during the next year, it was o! 
opinion that this should be a charge on the general rate, as well a 
the sums under the same heading for the last three years, making 4 
total of £1,133 8s. 10d., and recommended accordingly. The 
Council adopted the proposal. 

ISLINGTON.—In accordance with instructions given to dispen“ 
as far as possible with public lighting during the summer month: 
wherever possible the electric lamps on one side of the road hav? 
been extinguished and certain others put into lighting at a distan” 
of about 100 yards aparte The total number of electric lamps 2 
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lighting (exclusive of converted gas lamps, i.e., lanterns on arc- 
lamp columns) is 412, of which 229 are lighted by arc lamps. the 
remaining 183 having been converted to one-watt lamps of either 
large or small’ candle power. The number of electriclamps put out 
of lighting in consequence of the reduced lighting is 110. 
HacKNEY.—The B.C. has received the Arbitrator'’s award with- 

regard to the salaries and wages of the staff and employés of the elec- 
tricity undertaking. The award, which dates back to the first pay day 
in April, 1917, will increase salaries and wages by a total of £3,526 
per year, made up as follows :—Officers, £770 ; works and running 
staff, £1,842 ; sales department, £255 ; destructor staff, £659. 


Nottingham.—The Corporation is proposing to apply for 
a prov. order for electricity supply in the Kirkby urban district, 
amongst other places. 


Oldham.— Year's Workinc.—The report of the joint 


engineers on the working of the Corporation electricity under- | 


taking during the last year shows a total revenue of £73,555, 
working expenses amounting to £41,714, and a gross profit of 
£31,840, as against £26,698 in the previous year. Deducting 
interest and sinking-fund charges, the net surplus was £9,032, as 
against £5,107 in the previous year. The units sold were 
144 millions, against 104 millions (roughly) in 1915-16, the power 
units having increased from 5,385,000 to 9,338,000 in the 12 
months. The additional 4 million units sold only increased the fuel 
bill by about £1,700, and the works distribution and management 
costs fell from °852d. in 1915-16 to ‘69d. per unit in 1916-17. No 
doubt this result was due in part to the new turbine and boiler 
plant brought into use, by which the generating plant capacity was 
increased from 10,140 Kw. to 13,140 Kw. The maximum load was 
6,810 Kw.,and load factor 24°31 per cent., as against 22°27 per cent. 
in the previous year. The report contains a series of coloured 
diagrams which illustrate the progress of the last few years, and it 
is woth noting that the marked increase in power units sold 
nearly coincides with the marked economy in coal consumption, 
which now amounts to about 34 lb. per unit sold, as against nearly 
8 lb. in 1913. 


Rotherham.—LARGE TURBINE PLant.—At the meeting 
of the B.C., last week, the purchase was authorised of a new 
25,000-Kw. set at the electricity works, with accessories and boilers, 
. at an estimated cost of £275,000. -This brings the total estimate 
for extensions, within the past year, to £675,000, an expenditure of 
£400,000 being authorised in March. 


Sheffield, — ADDITIONAL PLANT.—The Government 
Department concerned has agreed to allocate 28,000 Kw. of generat- 
ing plant, boilers, &c., to the Corporation, to enable it to meet 
increasing demands. 

Notice is being given to the Rural District Councils of Wortley, 
Rotherham, Kiveton Park, Norton, Chesterfield, and Clowne, and 
the Urban Diktricts of Stocksbridge, Dronfield, and Handsworth, of 
the intention of the Corporation to apply for a prov. order to 
supply electricity in their districts or parts of their districts. 


St. Annes.—For the first time in its history, there is a 
deficit of £85 on the electricity -undertaking for the year 
ended March 31st, attributable to the increased cost of labour and 
coal, and to the reduction of income due to the Summer Time Act. 


Stowmarket.—The Electricity Supply Co. has notified 
the Council that unless certain difficulties are overcome, all its 
efforta will be concentrated on the Felixstowe undertaking, and 
the Stowmarket supply will be discontinued. The trouble is 
apparently due to the withdrawal of men by the military 
authorities, and it was suggested that the Council should ask the 
L.G.B. and Ministry of Munitions to take the matter up with the 
military authorities. It was agreed to discuss the matter in 
Committee. 


Stretford.—The Electricity Committee has approved the 
continuation of the terms of the agreement until December 31st 
next with reference to the supply of electricity to the Stretford Gas 
Co., subject to an increased charge of 15 per cent., and that the 
clause providing for a minimum consumption shall not apply for 
the present year. 


Swansea.—In his report on the electrical undertaking, 
the borough electrical engineer recommends that the installation 
of electric light in the Corporation dwellings at Trewddfa shall 
be proceeded with. It was stated in discussion that the charge to 
tenants would be 8d. per week all the year round. 

ELECTRO-CULTURE.—A report has been submitted to the Elec- 
tricity Committee on the advantages of electro-culture in pro- 
moting plant growth, and a Committee is to be formed to visit 
Hereford and study the work carried out there. 


Thornton.—The B. of T. has extended the period under 
the E.L. Order by a year. 


Walsall.—The net deficiency on the electricity supply 
department for the year ending March 3lst last is £8,987, as com- 
pared with a deficiency of £899 for the previous 12 months. The 
change-over from 3,300 volts to 6,600 volts on the £.H.T. feeder to 
Bloxwich has recently been effected. 

Councillor Haward, in discussing the balance-sheet, said it hade 
been made very plain on several occasions that a loss was certain 
to be made during the transition stage from the old works to tbe 
new works, They had, however, sustained a loss which was unex- 
pected, due to the commandeering of plant which was intended for 
the new power station. The consequence was that, instead of the 
new works being brought into operation early in 1915, it was not 


until February 10th this year that any plant was available for use. 
He considered that they had a strong claim against the Ministry of 
Munitions for compensation. l : 

The Mayor mentioned that a substantial claim for compensation 
had already been lodged with the Ministry of Munitions.| 


Walthamstow.—Loan Sanction.—The Treasury has 
agreed to a loan of £16,387 for the purpose of extending the 
station, at 5} per cent. interest, repayable both as to principal and 
interest, in equal half-yearly payments in 15 years. The electrical 
engineer has been instructed to make arrangements for the erec- 
tion of an electrical siren on the Town Hall, to give warning of air 
raids. 


Winchester.— Yrak’s Workinc.—The report on the 
working of the electricity department for the year ended March 
31st last, shows a total revenue amounting to £14,434, working 
expenses £8,834, and a gross profit of £5,601, as against £5,826 in 
1915-16 ; after providing for interest and loan charges, &c., the 
surplus was £132, as against £575 in the previous year. The 
figures do not vary greatly from those of 1915-16, increased charges 
having made up for the falling-off due to restricted supply. The 
output sold amounted to 910,131 units, against 988,366 in 1915-16, 
of which power accounted for 328,296 and heating for 165,422 
units, some 662 Kw. of heating and cooking apparatus being in- 
cluded in total connections amounting to 2,712 Kw. Heating and 
cooking units increased by 48 per cent. on the previous year, while 


` in all other sections the sales decreased. The maximum load was 


590 Kw. ‘and the generating plant capacity 750 kw. ; 6°10 lb. of 
coal, costing ‘724d., was used per unit sold. 


TRAMWAY and RAILWAY NOTES. 


Burnley.— YEaR’s Workinc.—The annual report of 
Mr. Mozley, the general manager. on the working of the Corpora- 
tion tramways, shows that over 17,000,000 passengers were carried 
and 1,549,000 car-miles worked. The gross income was £87,421 ; 
working expenses amounted to £58,604, and, after providing for 


' war allowances, the balance was £25,606, being a few hundreds 


better than in the previous year. After meeting interest and loan 
charges, rents of lines, and income-tax, there was a balance of 
£5,222, whieh was placed to reserve; the previous year’s balance 
was £6,010. The working expenses increased by £5,032, due to 
increased wages, cost of materials; and more repairs carried out, 
and Mr. Mozley includes a striking list of over 40 articles, of which 
the cost has increased in a number of cases over 100 per cent., 
while one case of 394 per cent. increase is reported. Tires show 
235 per cent., axles 258 per cent., and steel 143 per cent. increase. 
Mr. Mozley estimates that £5,600— £6,000 per annum should be 
provided towards depreciation, and. he does not regard the net 
financial result as satisfactory, although, as some £13,000 has been 
paid in war allowances and increased income-tax in the last three 
years, he concludes that but for the war the position would have 
been a satisfactory one. 


Heywood.—There has been a loss on the tramway 
undertaking for the past year of £783. 


Irish Electric Tramway Workers’ Wages.—At a 
meeting of the Union of the men employed by the Dublin United 
(Electric) Tramways Co., it was announced that the directors had 
granted a further increase of 2s. 6d. per week, making a total of 
3s. 6d. during the past 10 months. Cork Electric Tramway and 
Lighting Co.'s employés have accepted the company’s offer of an 
increase of 2s. 3d. per week, with half an hour's less work per day 
and one day off in 12, to motormen and conductors, and 1s, 6d. to 
other branches. i 


Leeds.— FEMALE INSPECTORS.—The Corporation is con- 
sidering the appointment of women as tramway and ticket in- 
gpectors, at a wage of 30s. per week, with the addition of war 
ponus, rising, subject to satisfactory service, to 32s. öd. after six 
‘months, and to 35s. after 12 months’ service. 


Manchester. —A fter a further week of obstructive tactics 
the employés on the Corporation tramways threatened a strike last 
week, and Mr. M'Elroy, the general manager, went to London to 
lay the position before the Minister of Labour. As anticipated, 
the Government stepped in, and pointed out that a strike would be 
illegal. Sir David Shackleton also informed the men’s 
that if work was continued he would arrange for arbitration 
within seven days and a decision within a fortnight. A ballot of 


the employés showed a majority of 280 in favour of a strike, but 


it was considered too small to warrant such a step, and normal 
conditions have been resumed, much to the general satisfaetion. 


Newcastle-on-Tyne.—The ‘Tramways Committee has 
agreed to a scheme for utilising the sand cars during the winter 
for distributing coal in the city. 


South Africa.—The application of electric traction to 
certain sections of the S.A. railways has been raised on several 
occasions in recent years. Mr. John Roberts, the borough electrical 
engineer of Durban, considers that a great field lies before elec- 
tricity on the Natal main line, and he looks forward to a time at 
which large power plants will be established in various parts of 
South Africa from which the railways will draw their supply. 
According to this authority, the Durban-Johannesburg line must 
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inevitably be electrified in the near future,and the supply of current 
will, of course, be a most essential part of the scheme. The Natal 
line’ to Johannesburg is 480 miles in length. Assuming current 
available at Johannesburg and Durban, a third supply about 
midway would fall, by a fortunate chance, right in the principal 
Natal coalfield. To ensure continuity in case of breakdown, two 
more stations would be required, one midway between Johannes- 
bury and Newcastle and the other between Newcastle and Durban. 
—British SA, Export Gazette, 


Walsall.— Year's Workine.—During the year ended 
March 31st last, the Corporation tramways carried. 10,395,050 
passengers and operated over 900,000 car-miles. The revenue 
amounted to £52,373 (roughly 1s. 2d. per car-mile); warking 
expenses were £30,004 (7°9d. per car-mile, including 2d. for elec- 
tricity) ; and after meeting interest and loan charges. there was a 
net balance of £11,170. Of this, £5,000 went in rate relief and 
£3,146 to special reserve, &c. The ‘buses operated in connection 
with this undertaking earned 14d. per mile ; the operating expenses 
were 104d. per mile (including 3łd. per mile for petrol) ;.and after 
meeting financial charges. a balance of 2°6d. per ‘bus mile (£3,146) 
-was carried to the appropriation account. 


TELEGRAPH and TELEPHONE NOTES. 


Russia.— Owing to the opening of the Russian offensive 
the All-Russian Radio-Telegraphic Congress has been postponed. 


Telephonic Reception of Cable Messages.—It appears 
that the telephone receiver may take the place of the Kelvin 
siphon recorder in the reception of cable messages at no distant 
date. Recently a number of experiments were carried out under 
the direction of Lieut.-Colonel G. O. Squier, in which the receiving 
apparatus made use of the “ticker ` principle and the audion. both 
of which figure prominently in the wireless apparatus of to-day. 
The cable used for the test was 1.086 miles long. and the actual 
receiver was an ordinary telephone. The feeble current received 
was broken up by means of the sliding contact “ticker” and 
rendered audible, and in order to secure greater sensibility, a 
tuned audion amplifier was used in connection with the “ticker.” 
It is reported that the sensitiveness of the apparatus is so great 
that less than one-twentieth of the voltage necessary for operating 
the siphon recorder is sufficient to give good traffic signals.— 
Telephone Engineer. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aldershot.— July 17th. E.L. installation at Cargate 
House, for the U.D.C. Mr. F. Garside, Electrical Engineer. , 


Australia.—SyDNty.—August 22nd. N.S.W. Govern- 
ment Railways and Tramways. Thirty-six induction motors 
(Specification No. 488). September 19th.—One 225-H.P. synchro- 
nous motor (Specification No. 489). Particulars from Electrical 
Engineer's Office, 61, Hunter Street, Sydney. 

Dublin. — July 16th. Electricity Supply Committee. 


Transformers for one year. Se" Offcial Notices” July 6th. 


Glasgow.— Electricity Department. Boiler-house plant. 
E.H.T. switchgear (20,000 volts). See “Official Noticea” June 15th. 


Hull.—July 19th. T.C. Machinery oils for the elec- 
tricity works and sub-stations. Mr. J.F. Magoris, Acting Electrical 
Engineer. | 

Keighley. August 3rd. 12,000 tons best slack and 


small slack coal for Electricity Department. Six-monthly and 
twelve-monthly period. Mr. H. Webber, Boro’ Electrical Engineer. 


London. — IsLINGTON. — July 19th. BB. of G. Supply 
and fitting of complete X-ray apparatus: See “ Official Notices ` 
to-day. 

Spain.—-The municipal authorities of Fuentesauco (Pro- 


vince of Zamora) have recently invited tenders for the concession 
for the electric lighting of the town during a period of 20 years. 


West Ham.—July 17th. 
ambulance vehicles. See “ Official Notices ` 


Corporation. Two motor 
July 6th. 
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CLOSED. 


Aldershot. — U.D.C. Setting up a -equipped 
chaff-cutting machinery : Buren & Vertue, £42. 


Bridlington. —T.C. 1,000 ton3 of Bulleroft Main washed 
small coal for the electricity works : W. P. Wileoa, York, 19s. 9d. 
per ton. 


Buxton.—T.C. 2,C09 tons cf Pilsley hard s'ack coal 
for the electricity works : Day & Ferguson. 


Dartford. — U.D.C. 2,000 tons of Aberclwvd rough 
small coal free on rail at Dartford, for the electricity worka. at 
#1) 4s. 6d. per ton. 


Derby.— T.C. 


for the tramways : 


Cai 
100 illuminated route-number indicators 
General Seating Co., Ltd., £250. 


Dewsbury.—Council. Electric vehicle (£911), Messrs, 
Mossay & Co. 


Halifax.—Cuardians. Mr. C.J. Casse, Bradford, at £29, 
electric wiring of Craigie ‘Lea. 


Hull.— Electricity Committee. Mr. Con. Greenwood, at 
£2,195, for cooling water tower ‘foundations for the electricity 
works exteasion. 


Sheffield.—City Council. Accepted tenders : — 


T. W. Ward, Ltd.; M. C. Burnby & Son; George Turner; Longbottom 
and Co.—32,000 tons of coal for 12 months, for Kelham Island power 
station. 

Longbottom & Co.—208,000 tons of coal for Neepsend. 

Jonathan Longbotham & Sons.—375 tons per month, from July, 1917, to 
June, 1918, of Bentley wash smalls, for Neepsend. 

R. White & Sons.—Extension of contract for relaying the crane track on 
the coal-storage ground at Neepsend, £229. 

George Cooper.—stee] chimney. 


Sunderland. — T.C. Electricity Committee. 
Brown & Co., rolled-steel joists. 


Wolverhampton.—Council. Accepted tender :— 


Melville Dundas & Whitsun.—Construction of new boiler-house wing, 
including overhead coal-bunkers, fuundations and skeleton structure 
for the boilers, economisers, &c., £5,936 


Redpath, 


FORTHCOMING _EVE NTS. 


Birmingham and District Electric Club. rer July 14th. Visit, in 
conjunction with the Association of Mining Electrical Engineers, 
Warwickshire and Staffordshire Branch, to the Walsall Corporation 
generating station at Birchills. Paper will be read by Mr. H. A. Howie on 
“Recent Extensions to the Walsall Electricity Undertaking.” 


NOTES. 


Useful Wrinkles.—In the course of certain experiments. 
Mr. Harry W. Brown, of Ballycarry, Co. Antrim, has discovered 
that upon charging a condenser from a 600-volt circuit, and then 
discharging it through the primary of a spark coil, he is able to 
get pood sparking effects from the secondary terminals. The ides 


. may not be new, but. he has not yet seen it described in any text- 


books. He has also found an interesting method of making the 
calculation of the combined resistance of two circuits in parallel 
more amenable to the slide rule by using the following formula :— 
= Ri 
1 + Ri/Re | 
where R, and Rz are the resistances of the two parallel circuits 
and R is their combined resistance. This also may not be new. 
but is certainly more convenient than the usual form. 


Volunteer Notes.—CoUNTY OF LONDON VOLUNTEER 
ENGINEERS (FIELD COMPANIES). —Headquarters, Balderton Street. 


. Oxford Street, W. 


Orders for the week, by Lieut.-Colonel C. B. Clay, V.D., commanding :— 

Monday, July 16th. -Technical instruction for No. 8 Company, Right Half 
Company, at Regency Street. Drill, No. 3 Company, Left Half Company. 
Signalling Class. Recruits’ Drill, 6.30. 

Tuesday, July 17th.— Lecture, 6. 80. Physical drill and bayonet fighting, 7.0. 

Wednesday, July 18th.—Drill, No. 1 Company, Left Half Company. 

Thursday, July 19th.—Dril), No. 2 Company, Left Half Company. Ambu- 
lance Class, 6.30. Signalling Class. 

Friday, July 20th.—Technical instruction for No. 8 Company, Le 
Company, at Regency Street. Drill, No. 3 Company, Right Half Ces. 
Recruits’ Drill, 6.30. 

Baturday, July 2ist.- N.C.O.’s Parade,2.0. Map Reading. 

Sunday, July 22nd.— Parade will be at Esher for engineering instruction. 


MACLEOD YRARSLEY, Adjutant. 


Women’s Work Exhibition——An exhibition of official 
technical photographs and samples of women's work in the 
engineering and allied industries connected with munitions of war 
was opened on Monday last at the City Art Gallery by the Lord 
Mayor of Leeds. It will contain examples of the very latest 
dev elopments in the employment of women in these industries: its 
object is to demonstrate the extent to which women have been 
and can be employed upon responsible work of all kinds, Tt wi! 
remain open until July 21st. 


Standardisation in Electricity Supply in France.—!" 
view of the large amounts of hydro-electric power now employed 
for war purposes, which will be set free on the return of pesce. 
and the scarcity of coal, a Lyons correspondent of the Herse 
Generale de U Electricité pointa out the importance of adopting 
uniform practice in the construction of new power stations. in 
order to facilitate their interconnection, and enable them to trans: 
mit power to distances of several hundred kilometres. Seven or 
eight generating stations situated on different rivers would thus k 
able jointly to supply some 200,000 H.P. at 150,000 volta in the 
region of Paris, thereby/saving large quantities of coal. 
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Municipalities and Electricity Problems.—Reporting 
upon the Board of Trade Committee on Electricity Supply, the 
Council of the Association of Municipal Corporations makes the 
subjoined interesting observations on the Electric Lighting Acts 
and Orders, with suggestions for reform :— 

The section of the Act of 188$, giving to the local authority a 
provisional veto, was, in opr opinion, a useful enactment at that 
time, but we think it is not suitable to the new conditions already 
referred to, and we recommend, the Association to assent to a 
reasonable modification of the terms of that section. 

The provision giving local authorities the power of purchase also 
calls for consideration as affecting the position of local authorities 
supplying energy outside their municipal boundaries. Where this 
has been authorised, the purchase by an outside local atthority of 
the part of the undertaking in its area would undo the work done 
in the way of reducing the cost of supply through increased and 
diverse demand, and consumers throughout the whole area would 
suffer in consequence. We suggest, therefore, that it should be no 
longer obligatory to apply to undertakings authorised by’ provi- 
sional orders the provisions of the Electric Lighting Act, 1888. as 
to purchase. Where, however, righta of purchase already exist 
we do not think that there should be any interference with them, 
except upon agreed terms. ? ; 

A less important provision relating to the promotion of Provi- 
sional Orders is contained in Sec. 4 (1) of the Electric Lighting 
Act, 1882, which requires notice of the intended application to be 
given to the local authority on or before the first day of July in 
the year in which the application is made. This was amended by 
Sec. 9 of the Electric Lighting Act, 1909, by enabling the local 
authority to waive its right to receive the notice. These provisions 
have no doubt been useful in the past, but, on the other hand, the 
necessity to give the notice, unless waived, is liable to cause the 
loss of a year in obtaining statutory powers, and constitutes, there- 
fore, a hindrance to the extended supply of electricity. and we 
accordingly recommend that the provisions should be repealed. 

Another step to be taken to ensure a cheaper supply of elec- 
tricity would be to encourage and facilitate the linking-up of two 
or more generating stations in neighbouring areas, thereby making 
more economical use of their plant and allowing some of the 
stations to be closed at times when the demand is reduced, and in 
some cases to close down stations which, by reason of the general 
alteration of areas of supply, linking-up, and other economical 
considerations, have become unnecessary. The adoption of this 
course in any particular case must necessarily depend upon the 
circumstances and upon the terms that can be arranged. ` 

Suggestions have been put forward from time to time with 
reference to uniting in one department the functions now per- 
formed by various Government Departments in connection with 
electrical matters. The department primarily concerned in the 
supply of electricity is the Board of Trade, who make the Provi- 
sional Orders, and who under those Orders and the Electric Light- 
ing Acts have numerous duties to perform. The authority for 

sanctioning loans for electricity purposes is, however, the Local 
Government Board, and the Home Office have certain powers in 
connection with the use of electricity in factories and some other 


- matters. Some advantage would, no doubt, be derived from 


uniting these several powers in the hands of one department, but 
we are doubtful whether the scheme would prove altogether prac- 
ticable, and we further think that the disadvantages attaching to 
the setting-up of any fresh Government Department would out- 
weigh any advantages there may be; it would, however, be well 
to strengthen the technical side of the Board of Trade. If any 
changes are made in regard to Government Departments on this 
subject, we trust that nothing will be done to relieve them of their 
responsibility to Parliament. 


Board of Trade Committee on Electric Supply.—In 
connection with the above, at the last meeting of the Bristol 
Electrical Committee, the following resolutions were passed :— 
“That this Committee are surprised and disappointed that the 
I.M.E.A. has not been invited to nominate a member for the Board 
of Trade Committee, and further resolves that the Board of Trade 
be again requested to appoint one or two members recommended 
by the I.M.E.A. on the Committee, so that the technical side of the 


_ municipal case can be adequately represented. 
“That the chairman and Mr. Senington, ang the engineer and 


general manager be requested to interview members of Parliament 
on the matter.” 

The Bradford Electricity Committee has received a letter from 
the Hammersmith B.C. intimating that its Electricity Committee 
felt that all Electricity Committees should combine for the purpose 
of demanding that the Board of Trade Committee as at present 
constituted should be dissolved, and that a new Committee con- 
sisting of a small number of competent. unbiased persons, not 
directly interested in electrical matters, should be constituted in 
lieu thereof, 

It was decided fully to endorse and support the action taken by 
Hammersmith. 


Scottish Electricians’ Wages.—Sir Richard Lodge, 


| Edinburgh, arbiter in a difference between the Electrical Con- 


tractors’ Association of Scotland and the Electrical Trades Union, 
has issued the following award, dated June 25th :— 


The workers concerned in the employ of firms in the Electrical Contractors’ 
Association shall receive the war advances granted by the Committee on 
Production to the shipbuilding trades on March lst last, on the terms laid 
down in the Committee’s award. Payment of these war advances shall be on 
and from the first. full pay day of the current month. I grant no change in the 
payments for country money, in the assurance that employers will make 
eee whenever extra expenditure is involved on a country job.— Glasgow 

craig. 


Institution and Lecture Notes.—Canadian Electrical 
Association.—The twenty-seventh annual meeting of the Canadian 
Electrical Association, the first convention of this kind since the 
European war began, was held at Montreal on June 7th and 8th. It 
was very well attended, particularly by engineers and executives of 
systems in the Eastern Provinces of Canada, and was most 
encouraging in retrospect and prospect. Mr. D. H. McDougall, of 
the Toronto Power Co., who was recently elected vice-president of 
the National Electric Light Association, was re-elected president 
of the Association. In his address President McDougall outlined 
the difficulties imposed on the Canadian companies by the war. and 
said the industry had passed through, perhaps, the most eventful 
year since the founding of the first central-station company in 
1884. The demands for energy had in most cases been abnormal, 
owing to munition manufacture,.and to the fact that Canada 
herself was prosperous, but all the conditions had been met by the 
companies for the most part, in spite of the inroads on operating 
and commercial staffs, and difficulties of financing and of securing 
fuel. Both in Montreal and in Toronto about 35 per cent. of the 
normal number of men employed have enlisted. 

Mr. Julian C. Smith, chief engineer and vice-president of the 
Shawinigan Water and Power Co., Montreal, read a paper showing 
the enormous use made of electricity since 1870, and presented the 
following list showing the Kw.-hours used per capita as supplied 
by the electric service companies in the United States and Canada 
for all purposes except railways :— 


Kw.-hours kw.-hours 
l per capita. per capita. 
Shawinigan Falls, Que. 41,000 Minneapolis 450 
Niagara Falls, N.Y. . 33,000 Cleveland ... ho 400 
Three Rivers, Quebec ... 3,400 Boston oe oo. °350 . 
| Montreal... soe Sos 700 Philadelphia ee 250. 
Toronto ... asi Sa 700 New York... ssi 225 
Buffalo ... s a 585 Quebec ses .. ` 200 
Pittsburg ss ios 500 Newark ... iby 180 
Rochester ee 450 ' 


To-day in the United States and Canada, in those places where 
normal industrial life exists, the Kw.-hours used per annum per 
capita amount to about 500, of which 400 Kw.-hours are used for 
factory purposes and 100 KW.-hours for household uses. With the 
increased use of small accessories and the development of electric 
cooking Mr. Smith predicted that the use of electricity in the 
household would increase 300 per cent. within the next five or six 
years. At the same time, the industrial use is bound to increase, 
so that there is every probability that in 10 years from to-day the 
use of electrical energy will be twice what it is at the present time. 
— Electrical World, i , 

Society for Electrical Development.—The results of the $1,250 
prize contest, conducted by the Society in connection with the 
nation-wide house-wiring campaign, April Ist to May 15th, has 
been announced. The Society offered 35 prizes, ranging in value 
from $150 to $10, to employés of member companies in cities 
of five classes,.from under 15,000 inhabitants to 500,000 ahd over. 
For contest purposes, the definition of a contract was construed as 
“a signed agreement with a new customer for wiring at least three 
rooms with four sockets or over, in a house already built, located 
along existing lines, and requiring no other than ordinary service 
connection.” In two classes there were two winners of the seventh 
prize. The 37 prize winners wired 2,663 houses, an average of 72 
houses each, or an average of two houses during each working day 
during the six weeks of the contest, and connected up 1,813 KW., 
an average of 49 Kw. each. Salesmen not eligible for entrance in 
the campaign contracted for wiring over 10,000 houses. 


Electric Smelting of Titaniferous Iron Ores,—Prof. 
Albert Stansfield, McGill University, has recently prepared an 
article for the Canadian Department of Mines dealing with a big 
magnetite deposit in Quebec. According to the Financial Times, 
he states that on the north shore of the Saguenay River, Provinoe 
of Quebec, is a deposit of titaniferous magnetite estimated to con- 
tain from 1,000,000 to 5,000,000 tons of ore. ectric power may 
be obtained at two points on the river —9 miles west and 12 miles 
east of the deposit. Charcoal and limestone, necessary for electrio 
smelting, are conveniently situated. The ore contains approxi- 
mately 50°53 per cent. Fe, 10°55 Ti, 0°02 S, 0°03 P, aud is susceptible 
to magnetic separation, yielding a concentrate containing approxi- 
mately 56°20 per cent. Fe and 8'3 Ti, by which it will be seen that 
either crude or concentrated, a titaniferous magnetite must be 
treated. It is stated that 1°75 tons of concentrates treated in an 
electric furnace such as is used in Sweden would, with the addition 
of 0'4 ton charcoal and 0°5 ton limestone, produce 1 ton of pig iron. 
The electrical power required would be approximately 3,000 KW.- 
hours per ton of metal produced. To smelt the original ore 0°4 ton 
of charcoal-and 0'7 ton of limestone or dolomite would be required 
and about 3,500 Kw.-hours per ton of pig iron would be consumed. 
Assuming a plant to consist of three furnaces of 4,000 H.P. each 
and the output to be 8U tons per day, the total cost of pig iron 
would’be about $21,and it would be marketable as an exceptionally 
high-grade iron. 


Electric Heating and Cooking.—Under this title we 
published on June Ist part of a paper purporting to be read by Mr. 
C. Scott before the Birmingham and District Electric Club. The 
paper, we find, was read by Mr. R. Weaving before the club on. 
February 13th, 1915, while the paper read on May 12th, 1917, was 
one by Mr. E. K. Scott, entitled “ Electric Furnaces for Nitrates 
from the Air.” We regret the mishap, due to a contributor's error 
and tender our apologies to Mr. Weaving. 
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. The Marriott Concrete. Pole.—The accompanying iflus- 
tration shows a 30-ft. triangular hollow telegraph pole, constructed 
of reinforced concrete on the system patented by Mr. W. Marriott. 
of Melton Constable. Many such poles have been erected on 
British railway lines, which also use the system for signal posts, 
gate posts, girders, sleepers, and other purposes. The manufacturers 
and licensees are Mesars. John Ellis. & Sons, Ltd., of Leicester, and 


Be ce GR Manerorr FARNA POLE: 


Mr W. Jones, of 154-5, Upper Thames’ ‘Street, E.C., ‘is ‘shles dgent. 
It is claimed’ that with the Marriott system of reinforcement, posts, 
&c., can be so designed as to weigh little more than double as much 
as wood, with’ greater stréngth, and that the work is not only 
chéap—in some ‘Cases cheaper than wood—but also practically 
_ everlasting. 


The: British Westinghonse Changes.—Commenting on 
the sale of the American holding in the British Moning haute Co., 
the New: York Alebtricul World says:— . > 

“ A. powerful financial group in London, throadh the control of 
‘the Britiah Westinghouse Co., the French Westinghouse Oo.,and the 
Italian Westinghouse Oo. are said to have further plans which will 

rival the. great: German company, the Aligemeine Electricitats 
. Gesellachaft. ‘It is significant that the American Westinghouse 
Co. not. only retains a financial interest in this combination, 
but that the sale of its shares is based upon and made in connec- 
_ tion with an agreement of alliance with the London group under 
which the American company trades in the Western” Hemisphere 
and the Far East, including Asiatic Russia, and the British 
company in. Europe, Africa, and Australia, each company. repre- 
senting the other as sole agent in its respective territory for 
business that naturally gravitates towards the other. This js 
especially interesting as it is the firat great Allied business com- 
bination that has been announced since the beginning of the war, 
“and harks another important | devol prea} in the. affairs of the 
. Westinghouse Co. 


‘Fatalities —An inguest..was held at Baltan, last. week, on 
Genes Edward Hosler (32), who was employed at the RLE 
electricity: works cléaning -a switchboard, when .he caught hold of 
a live. wire by mistake, and was killed. A verdict of. ‘: Accidental 
death” was returned, and the jury recommended that cubicles 
a N live wires should be iat 80 as to prevent any fature 
. accident : 

-. "An inquest was , held at Dudley, on Friday, concerning the death. 
of .W. H. Dudley, aged 29, who met with fatal injuries while follow- 
_ ing. his employment at the ‘Electric & Ordnanee Accessories Co., 
. Saltley,. Birthingham. He was engaged on a circular saw, cutting 
‘timber, when:a piece of the wood ‘flew back and struck him in the 
abdomen, causing a rupture of the intestines. The saw we tiie 
bya? }-ELP. motor. Verdict, ‘‘ Accidental death.” . ; 


Irish Peat and Electrical Power.—Strong ETY 
tions. are being made to the Government for the. appointment of 
an expert in electrical | engineering on the Committee set up by the 
Department of Scientific ‘and: Industrial Research to inquire into 
Irish peat resources, and, as peat is such an important factor in 
electrical development; it is being urged that there should also be 
some connecting link between the Committeé and that appointed 
by the Board of Trade to inquire into the question of electrical 
-power for ‘industrial Sir -John Griffiths, of Dublin, is 
chairman of the Irish Committee. - 
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Educational.—Boarv or Epucation.—The transfer of 
the offices of the Board of Education to a part of the’ premises of 
the Victoria and Albert Museum took place during the first week 
in July. As from July 9th, the official address of the Board will 
be at the Victoria and. Albert Museum, Exhibition Road, South 
Kensington, London, S.W. 7. The official telephone number vil] 
be Western 804. The main ealan door to the offices for persons 
having official business with the Board will be the door in 
Exhibition Road, hitherto used as the western entrance to the 
Museum. The "President, the Parliamentary Secretary. the 
Permanent Secretary, the Permanent Secretary of the Welsh 
. Department, and the Chief Medical Officer will continue to occupy 
rooms in the Board’s present offices in Whitehall. Personal letters 
to them may be addressed to Whitehall. Telephone number, 
Victoria 6,082. | 

UNIVERSITY COLLEGE, LonpoNn.—The new chemical laboratori 
at University College have been designed to meet the requirements 
of modern chemical teaching and research, including provision for 
physical chemistry, in which branch immediate and rapid p 
is urgent. The coat of the site, building, and equipment be 
£120,000 ; £100,000 has already been raised, and Sir Ralph C. 
Forster, who has ‘already subscribed generously to the oost of the 
laboratories, has promised £5,000 on condition that the remainisg 
£15,000 is raised speedily. Subscriptions may be sent to lon 
Glenconner at the College. 


Appointment Vacant.—The Liverpool Education Con- 
mittee wants a lecturer in electrical engineering (£250) for the 
Central Municipal Technical School. 


Some Uses of Magnetic Separators.—The - use of a 
‘series of magnets of different strengths makes it possible to separate 
materials having different magnetic permeabilities and ale to 


. treating monazite sands, magnetite is removed by the weakat 
magnet, ilmenite by the ‘intermediate, and monazite by: the | 
strongest. The non-magnetic material passes away, giving thre 
concentrated products. Magnetic separators of the maltiple-pol 
type have found application in the dressing of zinc ores, -Marms- 
tite, a ferruginous sphalerite, is slightly magnetic, and is separate! 
from the raw: pyrite by the most powerful magnet. Non-magneti 
xinc-iron sulphide ores require a alight roast to make the pyrite; 
magnetic, and. the separation of these two constituents is accon-! 
plished~ by low-strength magnets. Franklinite, fowlerite, and 
garnets are separated from willemite, incite, quarts, mica, and 
calcite by means of such machines. 

Magnetic separation seems to be in use in several tungsten 
campe in the United States. It is absolutely easential that th: 
concentrates obtained from tungsten mills be’ -high grade ani 
‘uniform in composition. The magnetic tungsten. miners: 
wolframite, huebnerite, and ferberite, lend themselves particulars 
well to treatment by the magnetic separator, ing to some E 
authorities. In the wet concentration of tungsten ores, the heavy 
sulphides of iron, lead, zinc, Ac., as well as the heavy oxides of tin. 
magnuetio. iron, arsenical sulphides, carbonate of lead, garnets, ani 
other impurities pasa off the tables and contaminate the tungste: 
concentrates. ' The multipolar magnetic separator completely 
eliminates these detrimental minerals. Apain, there is no- marke: 
for a mixed product of tungsten and tin, or for wolftamite an 
scheelite mixed, ag each of these miserals requires’ a differen! 
method for the extraction of the tungstic acid. By passing thr 
combined wolframite-scheelite: concentrates over the . magneti: 
separator, the wolframite is remove by the magneta, while th 
non-magnetis scheelite ‘passes off at the end of thé machine. 

Magnetic separation is also possible for the following‘ ie 
separation of pyrrhotite from other sulphides, garnet, or 
of roasted chaleopyrite .from garnet. and epidote; óf` sa 
chalcopyrite from iron or nickel sulphides ; ; of magnetite from 
weakly magnetic minerals ; roasted limonite from amithsonite a 
calamine ; pyrolusite from quartz: gangue ; leucite from lava. 
magnetite from corundum ; magnetite, menaccanite, chromite, ami 
pyrrhotite from diamond-bearing concentrates: - magnetic galeri 
(probably iron-bearing) from’ zine ore and gangue; and, finally. 
hematite from gangue minerals. —Metallaryical and Conie’ 
fongineerin J. ' 


Additions totheB. E. A. M. A. Membership. Thel B. E. A. x A. 
announces that the following firms have been elected members of 
the Association :— 


Adamson, Daniel & Co., Ltd., Man- 
chester. 
Andrews, Cuthbert, London. 


Heenan & Froude, ey anid 
Macfarlane Eng. Co., 
Micanite and Insu., ua 1 onde. 


`~ auction, 


Benjamin Electric Ltd., London, 
Burnley Ironworks Co., Ltd., Buraley. 


Butt, Fredk. R., & Co., Ltd., London. ' 


Cambridge Scientific Instrument Co. is 
Ltd., Cambridge. 

Cavendish Elec. Co., Ltd., London. 

Cossor, A. C., Ltd., ‘Londo don. 

Cox, Harry W., & Co., Ltd., ondon; 

Creed & Co., Ltd. , Croydon. 

Davey, Paxman & Co., Ltd., London, 
A. E., & Co., London. 

ver e & Grani, Ltd., Kirkoaldy. 

Gent & Co., Ltd., Leicester. 

Greville, Ernest, fondon. 

Hathorn, Davey & Co., Leeds. 


Auction Sale—By order of. the Controller in the cas 
the United Machine Tool Co., Ltd., Messrs. Wheatley Kirk, Pre 
and Co. will, on July 25th, offer. the stock of 350 lots of x 
machine tools, also the goodwill of the business, &c.,. fos. sake tf 
Particulars will be found in our advertisement paget 


-Pinchin, Johnson & Co., Lta., Londos. 


Newton, & Wright, Lid., London 
Newtons, Ltd., Taunton. 


Pirelli General Cable Works, Lit, 
London. 

Reid Bros., Eng., Lid., London. 

Roberts, Wm., & Sons, Ltd., Ne, 


Lane 
Saxon, Gentve: Ltd., Manchester. 
Sehall & Schall, Lon don. - 
Small Elec. Motors, Léa. Beckenhaz. 
Bubmersible and J. L. Motors. Li- 
_ Southall. 
Urmson & Thompson, Ltd., Aldbaz 
Wood Bros., Sowerby Bridge. 


e 


<ar TR 


+ arrr- -GE ED pees mE he oe te te cca 


` . `a = 
3 oe. etme me e a =. . . . 
= r 


Vol. 81. ‘No. 2,068, JULY 13, 1917.] ` 


THE ELECTRICAL REVIEW. 


ia 


a Or E E a> - 


Congress of Civil Engineers.—On the initiative of the 
Société des Ingénieurs Civils de France, a Committee has been 
constituted to organise a general congress of civil engineering of 
the Allied nations. The purpose of the congress will be the 
wientific, technical, and economic organisation of all industries. 
The firat meeting will take place in November next, and will be 
of a purely national character ; later on, the Allies will be invited 
to assist at a second session. One of the 10 sections of the pro- 
gramme (Section VI) is entitled -“‘ Electricité Industrielle,” but 
almost all are of more or less interest to electrical men.— Revue 
Générale de U Electricite. 


Conference of Electrical Engineers in India.—We 
have received a, copy of the proceedings and report of the second 
Conference of Electric Inspectors and Electrical Engineers to 
Government, which was held in Calcutta last December. The 
volume, which was edited by Mr. J. W. Meares, Electrical Adviser 
to the Government of India, can be obtained from the Super- 
intendent, Government Printing, Calcutta, price 38. 7d. The pro- 
ceedings dealt with questions of law and the interpretation of the 
Indian Electricity Acts; the Indian Electricity Rules, 1911, in- 
cluding draft rules for electricity in mines ; electric inspectors and 
Government electrical engineers; questions relating to licensees 
and \consumers ; matters relating to electric wiring and installa- 
tions ; electrotechnical questions, &c. 

In his opening speech the chairman, Mr. J. W. Meares, pointed 
out that India was in advance of England in respect of wayleaves, 
as transmission lines there could: be run as though they were tele- 
graph lines. The total number of licensed undertakings was only 
21, owing mainly to the difficulty of obtaining capital ; when it 
was obtained in the home market promotion expenses were apt to 
mount up and drown the enterprise with “ water.” Lately in- 
diyenous capital had taken a hand, and the undertakings sgo 
financed were paying dividends—but they should see to it that 
they did not neglect their reserve and depreciation funds. Another 


difficulty was the scattered character of the area of supply in- 


Indian towns, but this was partly off-set by the domestic fan load, 
which resulted in exceptionally high load factors. The jerry- 
wiring trouble was a thorny problem, which needed attention, and 
the Indian Electricity Rules required amendment. 

Draft rules for electricity in mines were approved, and numerous 
points in connection with the general rules were considered. It 
was décided’ that the testing pressure for high-pressure lines and 
apparatus should be applied for one minute instead of half an hour, 
and should’ be twice the maximum working pressure, but in ‘no 
case leds than 2,000 volts ; the Electric Inspector could accept the 
manufacturer’s tests as complying with the rule, and where the 
normal working pressure exceeded ‘6,600 volts, the test pressure 
need not exceed the working pressure. It was also agreed that 
the use of high-pressure motors ander 20 H.P. should be prohibited. 
The rule for wind pressure on overhead lines was considered on the 
basis of meteorological recosds, which showed that the: miaximum 
pressures recorded varied widely in different areas, and it was 
resolved that the specified pressures to be provided for should 
range from 10 lb. per sq. ft. on the plains in the interior, up-to 
40 tb. in certain exposed coastal districts. It was held that in all 
new licences the British standard pressures should be adopted, and 
that steps should be taken with a view to the modification of 
existing undertakings in the same direction. In connection with 
contracts, it was resolved that where a contractor proposed to use 
material of other than British manufacture, the country of origin 
should be. stated in the tender, and that the use of British standards 
for accessories was desirable.. Proposals for licensing contractors 
and workmen were discussed. The next conference is tô be held 


in Bombay in January, 1918. l 


Training Disabled Men.—The Leeds Corporation has 
given permission for disabled soldiers who are being traimed for 
-electrical work under the direction of the Local Naval and Military 
War Pensions, &c., Committee to attend the electricity works for 
instruction, at the discretion of the manager... 


The British Association.—Sir Arthur Evans is to be 
president of the British Association for another year. Sir Charles 
Parsons will preside at the meeting which it- is hoped to hold at 
Cardiff next year. aa ot < fe N 


S 
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“© OUR PERSONAL COLUMN.” | 

The Editors invite electrical 3; whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, a 


ed 


Ceatral Station and Tramway Officials.—The Burnley 

ways Committee recommends that. the salary of Mr. 

MöZzLEY, general manager, be increased from £450 to £525 
per annum. ena E EE A, z 

Walthamstow U.D.C. haè confirmed ‘the appointment by 
the electrical engineer of Mr. G. L. SMITE as station superin- 
tendent, at £175 per annum, rising to £200. 

The Heckmondwike D.C. Electricity Committee declined to 
grant an increase of salary to Mr. Carter, the electrical engi- 
heer, undet present circumstances, but referred applications 
for i wages from the workmen to the Working Com- 
mittee. 


‘salary of Mr. 


- communicate particulars of their doings, &c. 


(o 


FE amerik a i T ana” OE E BM ) > eo Se ` 
Tunbridge Wells’ T.C.. has granted, ahn honorarium, of’ £50 
to the borough electrical engineer, Mr. R. N. Torpy, for ser- 
vices rendered in laying down new plant, &c., without a 
consulting engineer being engaged. | | S 
Mr. W. J. Best, who was appointed on probation in Janu- 
ary last, by the Sheffield City Council, as shift engineer at 
Kelham Island power station, has been transferred to the 
official staff at £180 per annum. ; pO ae 
Walsall Corporation Tramways Committee proposes to in- 
crease the salary of the traniwavs manager by £100 a year. 
The Walsall Electricity Supply Committee has placed on 
record its high appreciation of the valuable services rendered by 
Mr. T. LLEWELLYN as clerk of works at the Birchells generat- 
ing station, and has decided to pay him £25 for his extra ser- 
vices. Zé ; 
Burton-on-Trent T.O. has agreed to Mr. Hatt, the elec- 
trical engineer, rendering part-time service to assist on the 
technical side of the Government Coal Distribution Scheme. 
Mr. Hall was nominated by Mr. Wilson, Technical Adviser 
to the Controller of Mines, Steam Raisers’ Section. Mr. Hall’s 
duties will be to visit the various works in the district selected 
using coal supplies, and to advise on geese relating to the 
necessary class and grade of fuel which the firms need to 
carry on their businesses. “ 
Sheffield Electric Supply Committee has decided that the 
_H. E. Yersvry (deputy general manager and 
engineer) be increased from £600 to £700 per annum. , 
Mr. A. S. Hugues, electrical engineer with the Carron Co., 
Ltd., Falkirk, was on Monday evening appointed electrical 
engineer to Falkirk Corporation, at £325 per annum. Mr. 
Hughes served his apprenticeship with Messrs. Ernest Scott 
and Mountain, Ltd. Eleven years ago he became electrical 
engineer at the Carron Iron Works. a a 
Mr. Ropert Caven, who for the past 10 years has been 
manager of the Bessbrook electric tramway, haa retired.: He 
has. been succeeded by Mr. Robert Hamilton, of Bessbraok. 


General.—Mr.-J. A. Lycerr, general manager of the Black 
Country tramway systems, is in a new list of Magistrates: for 
Staffordshire. ; 2s Be ; 

Mr. THEODORE ZETTEL, of 30, Gloucester Square, Hyde 
Park, and 67, Queen Victoria Street, London, electrical engi- 
neer, has changed his name to Theodore Settle.'' °°. 7.) 

Mr. A. W. Maxovsk, electrical engineer of Reigate, and 
Mr. J. E. J. Gounpry, electrical’ engineer, of. Reigate, have 
been elected members of the Council of the Reigate and: Red- 
hi Chamber of Commerce. ` | : T 

` Corporal Yates, East Lancs. R.E., elder son of Mr. Walter 
Yates, of Messrs. Matthews & Yates, Ltd., has been gazétted 
second-lieutenant in the R.E. 

At Falwood Parish Church, Sheffield, on June 30th, the 
marriage took place of Mr. W. Meptey, electrical engineer, 
ot pooled, Sheffield, and Miss Murgaret Crofts, Ponte- 
ract. 

Mr. F. R. C. Rouse, who has heen connected with. Messrs. 
Vénner and Messrs. Chamberlain & Hookham for some years, 
and is now a Lieutenant and J.O.M. in the Army Ordnance 
Department, would be glad if Old Students of the Electrical 
Department of Finsbury Technical College Fonn = re 

r. J. F. 
Shipley, 354, Upton Road, Birkenhead, in of to himself, 

Mr. H. O. Greenwoop, M.I.E.E., chief electrical engineer 
to:.the Amritsar Municipal Committee, ‘has been called to 
war service, and is appointed Electrical Garrison Engineer, 
Lahore Cantt., in the Military Works Department., and was 
gazetted on May 3rd, 147. ` -> Ro ce 8 

Messrs. George Schultz & Co., Ltd., electrical insulation 
manufacturers, &c., announce that their managing director, 
Mr. Geo. SomuLTz (though not at any time's German sub- 
ject), has.by. Deed Poll. changed his name to George Leonard 
Scott. No change, however, has taken place in the title of 
the company, which is composed entirely of British subjects. 


Rolf of Honour.—We regret to see in ‘the list, of wounded 
Sra the name of Major B. Ziant DE FERRANTI, M.O., 

We regret to state that Mr. WititamM WILMOT, who was 
one of: Messrs. Falk, Stadelmarm & Co.’s country representa- 
tives for 15 years, latterly covering more particularly the 
Manchester district, has died after a.few days’ illness from 
pneumonia. He recently joined the R.N.A.S.,_ and was 
attacked almost immediately with the illness which caused 
his death. His loss will be keenly felt by his many trade 
friends. | | . sk 
‘Private RecinaLD Crapo Waeweir, who wasvemployed at 
the: Lancashire Electric Power Co.'s station at Radcliffe, has 
been awarded the Military Medal for keeping up communica- 
tions under shell fire: He was awarded. the D.C.M.: in the 
Battle: of the Somme: ' He A ot ep of ee : 

‘Corporal Epaar Jackson, West Riding Regiment, who was 
peri ‘an electrician with Messrs. R. F. Winder, „Leeds, 
has been awarded the,D.C.M.. for. gallantry displayed in 
making raids on enemy trenches and bringing back prisoners 
early in June. Three:months.ago.he was. awarded the Mili- 
tary Medal. 


42 THE. ELECTRICAL REVIEW. 


[Vol. 81. No. 2,068, JULY 13, 1917 


Private L. S. Roer, Tyneside Scottish, who is in hospital at 
Exeter, wounded, was employed by the Phænix Dynamo Co., 
Ltd., Bradford. i 

Private C. V. WHITEHEAD (21), who before joining the King’s 
Own Royal Lancasters was serving his apprenticeship as an 
electrical engineer with Messrs. Storey Bros., Ltd., White 
Cross Mills, Lancaster, is reported to have died of wounds. 

Company-Sergeant-Major G. Lewis, Sherwood Foresters, 
reported killed, after being missing since September 3rd last, 
was an employé of Messrs. Fraser & Chalmers, Erith. 

Private A. Bannister, Sherwood Foresters, presumed killed 
after being missing since October 3lst last, was with Messrs. 
Whiting & Taylor, electricians, Derby. 

The Times reports that Second-Lieutenant LEONARD SoLo- 
MON, K.O.S.B., who was killed on Aprn! 23rd, aged 32, was 
educated partly at the City and Guilds Engineering College, 
at South Kensington. He was in Canada when he joined the 
Forces, but on medical grounds was discharged. He accord- 
ingly underwent an operation, came to England, and got a 
commission. He was an Associate Member of the I.E.E. 

Mr. Laurence A. GRIPPER, an official at the Blackburn 
electricity works, who is now a motor-ambulance driver in 
the Friends’ Ambulance Unit of the British Red Cross, 
attached to ə division of the French Army in France. has had 
conferred upon him the Croix de Guerre—the equivalent to 
our D.C.M. He is one of five members of the unit to be thus 
distinguished for conspicuous bravery in rendering ambulance 
service to the wounded under heavy shell fire, and the pre- 
sentation was made by a French General at a parade and 
march past which was ordered as a special honour to the 
recipients, All the chief officers present shook hands with 
them, and the proceedings will he formally communicated to 
the Commanders-in-Chief of the French Army (General 
Petain) and the English Army (General Sir Douglas Haig). 

Captain G. S. THorne, R.F.C., who, according to the 
Times, had been missing since March 18th. died of wounds 
on that day after bringing his machine safely to earth. He 
was engineer to the Chinese Government power and lighting 
station at Canton. 


Obituary.—ALD. J. Mires.—Ald. John Miles, J.P., the 
" father” of the Bolton Town Council, died last week at 
the age of 76 years. For over 40 vears he was a member of 
the Council, and was Mayor in 1901-3. He was Chairman 
of the Gas Committee when electric lighting was undertaken, 
and, in addition to laying the foundation-stone of the new 
electricity works in December, 1893, he switched on the cur- 
rent at the ‘‘opening ” in the following, October. For close 
on 14 years he was Chairman of the Tramways Committee, 
and last year was elected Chairman of the Municipal Tram- 
wavs Association. He was chairman of several companies, 
including Meters, Ltd., and the Standard Lamp Co., Ltd. 


NEW COMPANIES REGISTERED. 


C. A. Carpenter, Ltd. (147,868).—Private company. 
Registered July 3rd. Capital, £4,000 in 3,000 10 per cent. non-cumulative 
pref. shares of £1 and 20,000 def. shares of Is. each. To take over the 
patent rights of C. A. Carpenter connected with burglar and fire alarms, and 
to carry on the business of electrical and general engineers, &c. The sub- 
scribers (each with one pref. shure) are: C 
Road, S.W. 2, electrical engineer; A. H. Freeman, 5, Holbcrn, E.C. 1, secre- 
tary. The first directors are to be appointed by the subscribers. Registered 
office: 79, Gresham Street, E.C . 


Grove Engineering & Utilities, Ltd. (147,860).—Private 
company, Registered July 2nd. Capital £1,500 in £1 shares. Ironfounders, 
engineers, manufacturers of agricultural implements, electrical- engineers, 
manufacturers and dealers in aeroplane parts, dry-cell battery manufacturers, 
chemists, druggists, drysalters, manufacturers of and dealers in cases and 
parts for ctectric torches, &c. The subscribers (each with one share) are: 
A. Maber, 29, Croft Road, Merton, S.W.19, accountant; Miss T. H. Cole, 
9, King's Road, Wimbledon, S.W.19. The first directors are A. Maber and 
Miss T. H. Cole. Registered office: 196, Merton High Street, Wimbledon. 


Fleetway Press, Ltd. (147,853).—Private companv. Regis- 
tered June 30th. Capital, £10,000 in 4,700 pref. and 4,700 ord. shares of £1 
each and 12,000 founders’ shares of Is. each, Printers, &c. Agreement with 
Electrician Printing & Publishing Co., Ltd. The subscribers (each with one 
share) are: A. Morris, 18, Richmond Avenue, Kingston Road, Merton Park, 
S.W., printer's manager; A. J. Wilder, 61, Tradescont Road, South Lambeth 
Road, S.W., accountant. The first directors are to be appointed by the sub- 
scribers. Remuneration, as fixed by the company. 
Welsford & Gait, 22, Aldermanbury, E.C, 


i 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES., 


Veritys, Ltd.—Mortgage dated June 26th, 1917, to secure 
£3,850, charged on freehold land, Arrol Works (in the occupation of Jointless 
Rim, Ltd.), canal basin, &c., at Aston, Birmingham. Holder: G. H. Cart- 
land, Beveré Cottage, near Worcester. 


Electrical Contracts & Maintenance Co., Ltd.—Particulars 
of £3,000 debentures created June 20th, 1917, filed pursuant to Section 93 (3) 
of the Companies (Consolidation) Act, 1908. the whole amount being now 
issued. Property charged: The company's undertaking and property, present 
and future, including uncalled capital. No trustces. 


African Direct Telegraph Co., Ltd. (21,895).—Capital, 
£300,000 in £10 shares. Return dated June 6th, 1917. 23,600 shares taken 
up, £236,000 paid. Mortgages and charges: Nil. 


A. Carpenter, 38, Brailsford , 


Solicitors : Biddle, Thorne, 


CITY NOTES. 


—________.. 


Mr. Goprrey [Isaacs presided at the 


Marconi annual meeting last week in the absence 
International of Mr. Marconi, who was representing his 
Marine Government on a Special Commission to 
Communication the United States. After going over the 
Co., Ltd. accounts, Mr. Isaacs said that in view of 


the fact that their business was still being 
conducted under exceptionally unfavourable conditions the 
figures were satisfactory. Practically the whole of their profits 
were derived from ships’ subsidies, for there was practically 
nothing doing at the present moment in commercial or pri- 
vate telegrams at sea. Normally they derived a very sub- 
stantial revenue from those telegrams, and when Peace condi- 
tions returned they would no doubt see a very substantial 
increase in receipts from this source. Not only had the num- 
ber of ship telegraph stations been immensely augmented 
during the war, but there had been also a large. addition to 
the coast stations, which would give far greater facilities for 
communication with the land than obtained prior to the cut- 
break of hostilities. They were. making very considerable 
losses in consequence of the submarine warfare, all of which 
they were debiting to profit and loss account. It was to be 
hoped that those losses would cease, and that they would show 
additional revenue in consequence. They felt justified, having 
regard to the sound development of the business, to recom. 
mend an increased dividend, which they felt confident of being 
able to at least maintain, notwithstanding the necessity for 
Increasing the capital. Up to June 30th this year they had 
already fitted 595 additional ships, making the total number 
of ships installed, after deducting losses, 1,855, which was by 
far the biggest rate of increase in the history of the company. 
Orders on hand were very considerable indeed, and they would 
be very largely increased in the near future. For that thev 
must make provision. After referring to the additions made 
to the board, the chairman paid a tribute to the staff. To 
June 16th they had 3,347 operators and students. Of thes. 
to that date 333 had been saved from vessels sunk, 45 were 
drowned, 29 had been injured, one killed, and 19 had been 
taken prisoners of war. A number of instances of splendid 
heroism were given by the speaker. One man had been tor- 
pedoed three times within three months, standing to his post 
unflinchingly on each occasion; they had now given him a 
post on shores, because if his nerves had not suffered thev 
ought to have done so. © ; 


The net profits for the year ended March. 

Generali Electric 1917, were £265,220, plus £48,053 brought 
Co., Ltd. forward, inaking £313,273. After deduci- 
ing debenture interest and normal ani 
special depreciation amounting to £38,541, £274,732 is avail- 
able, and it is appropriated as follows:—6 per cent. prefer- 
ence dividend, £42,000; employés and managing director’: 
bonus, £18,468; 10 per cent. dividend on ordinary shares, free 
of tax, £62,500; reserve. £40,000; grants to war dependants. 
£11,477; repayments of income-tax to preference sharebolders. 
£10,500; balance to carry forward (subject to excess profiti 
duty, if any), £89,786. The reserve account bas been increas! 
by £100,000 transferred from pre-war suspense accounts of 
provision for contingencies which have not arisen, and with 
the addition of the above £40,000, the total amount to the 
credit of the account will be £400,000. The operations dur- 
ing the year consisted mainly in continuing and developin: 
the policy initiated at the outbreak of the war. The results 
have again been satisfactory. The works have all been fully 
occupied, and almost exclusively in the production of mate- 
rial and electrical equipment for war purposes, so that practi- 
cally the whole of the output normally employed in the 
supply of the electrical trade has been diverted to meet such 
purposes and for controlled establishments. About 1,700 men- 
bers of the staff and workpeople were now serving with tbe 
Colours, so that substitution and dilution of labour had be- 
come more imperative than ever. Thanks, however, to the 
loyalty and united efforts on the part of those members of 
the company’s technical and commercial staff whom the 
authorities had allowed to remain, it had been possible te 
overcome successfully most of their difficulties. The searcit 
of raw material and the difficulty in obtaining machinery, 
together with the Government restrictions placed upon al! 
building operations, had not enabled the company to proceed 
with the preparations for the developmente awaiting the elec- 
trical industry after the war. Capital expenditure during the 
year on new works of immediate importance had amounted 
approximately to £15,000, and £11,000 had been expended. 
under permit from the authorities, to advance the Kingsway 
building sufficiently to protect the steelwork. The ses 
organisation at home and abroad had adapted itself well to 
prevailing conditions, as was evidenced by the year’s results. 
The investment account of the company had again consider 
ably increased, with an eminently satisfactory return. Near 
£300,000 had been invested in the Osram-Robertson Lamy 
Works, Ltd.: a further £50,000 had been required by tb 
Pirelli-General Cable Works, Ltd.; and certain smaller su»? 
had been invested in minor factories essential for the produ 
tion of material for the company’s requirements. The Pirelli 
General Cable Works, in which the company was largelt 
interested, had this year—the second vear of ite existence— 
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shown satisfactory results. All the allied and subsidiary com- 

panies continued to do well, with the exception of one or 

two which had been adversely affected by conditions of war. 

During the year Mr. Fred S. Sells retired from the board. 
Annual meeting: July 17th. 


We give below the comparable figures from the reports for . 


the three years ended March, 1915, 1916, and 1917 :— 


1915. 1916. 1917. 
Net trading profit and income | 
from investments... s £164,877 £196,275 £265,220 
Depreciation and debenture i 
interest a, 26.855 27.260 38,541 
Pref. dividend ... is we BROSI 42.000 42,000 
| (6 %) (6%)* (6%) 
Available balance f 136,081 163,716 274,732 
Managing director's and em- 
ployés’ bonus 9.934 12,701 18,468 
War grants... Syx2 12962 11,477 
Ordinary dividend 48,142 50,000 62,500 
ao) (0%) (10%) 
(free of tax) 
To reserve account 20.000 40,000 40,000 
Balance carried forward 36.701 48.053 89,786 
Reserve fund total 220,000 260,000 400,000 


*A resolution is to be brought before the annual meeting authorising. the 
payment of a porni bonus at December, 1917, to the then registered holders 
of preference shares, the sum payable to be equal in amount to the total 
income-tax deducted from the dividends paid in respect of the said shares on 
December 3lst, 1916, and June 30th, 1917. 


The net profit for the year ended March, 


Edmundsons’ 1917, after providing for mortgage and 
Electricity debenture interest and redemption, and 
Corporation, for £1,165 additional income-tax, amounts 

Ltd. to £12,294, as against £13,259 last year. 


Adding £4,625 brought forward, the total 
profit available is £16,918, out of which £12,000 is required 
for dividend on the preference shares, and £4,919 is to be 
carried forward. We extract the following figures from the 
schedule, showing gross profits of subsidiary and other com- 
panies for the years 1915 and 1916 :— 


Gross profit 
(before providing for 


capital charges and Load connected 


depreciation). in Kw. 
1916. 1915. 1916. 1915. 
Alderley .. ; £2,818 £3,060 1,188 1,092 
Bromley .. ae .. 9,125 11,067 4,499 4,254 
Folkestone .. 17,189 17,064 5,212 5, 
Guernsey J .. 5,208 5,797 5,004 4,850 | 
Isle of Wight . .. 8,971 10,493 5,493 5,096 
Ilfracombe as Pe 502 816 Tı 741 
Lancashire Co. .. 89,839 32,842 22,R28 21,634 
bran a 949 1,438 741 730 
elton Mowbray 1,768 2,475 904 RRS 
Newmarket .. 1,624 1,970 1,051 y 1,085 
North of Scotland 7,550 7,088 8,608 ° 3,391 
gate ini 2,782 38,075 , 1,499 1,499 
Scarboro’ Trams —1,068 —1,722 -- — 
Salisbury om 4,885 6,670 1,666 1,545 
Urban Co. ; 67,713 70,001 33,86 90,376 
Wycombe 5,748 6,881 2,621 2,392 
Cromer .. 130 868 620 609 
Dorking .. 1,932 2,608 988 980 
Frome... 2,076 1,405 1,942 1,777 
Hamilton . 4,883 4,528 2,882 2,799 
Burbiton .. 2,877 *2,369 1,852 1,726 
£187,441 £190,238 99,095 92,423 


«* Nine months. 


The Lancashire Co.'s figures are included for the first time. The total 
capital expenditure increased during 1916 from £3,826,109 to £3,854,931. 


The report of the Compagnie du Chemin 


The Paris de Fer Metropolitian de Paris for 1916 first 
Metropolitan gives the customary details concerning the 
Railway. works carried out by the City of Paris on 

the one hand, and by the company on the 

other. After mentioning that the terminal trunk Opera- 


Palais Royal No. 7 line was opened on July Ist, the report~ 


states that the average length of the network was 484 miles, 
of which two miles were worked by the company for the 
account of the City. The service and the working of the 
trains were further improved in the measure which was com- 
patible with the difficulties incidental to the maintenance of 
the rolling stock and the necessity to spare it. At the end 


of 1916 the rolling stock comprised 703 motor cars, 270 first- . 


class trailers, and 335 trailers for second-class passengers. 
A beginning was made in 1915 in the direction of providing 
the doors of the second-class carriages with electro-pneumatic 
pushers, which permitted of the doors being automatically 
closed from a distance. This measure was generalised in 1916, 
and was extended to the end doors of the first-class carriages. 
In addition, no seats had been provided in a certain number. 
of compartments in some of the second-class carriages for 
the yse of passengers with bulky parcels. 

The accounts show total receipts from passenger traffic and 
sundry receipts amounting to £2,311,000, the working expenses 
having been £1,089,000. The ratio of working expenses to 
receipts was 47.14 per cent., as compared with 43.69 per cent. 
in 1915. After deducting the share paid to the City out of 
the gross revenue according to the terms of the concession— 
£755,000, as contrasted with £596,000 in 1915—and after meet- 
ing the interest charges on the loan capital of £5,000,000, the 
accounts show net profits of £271,000, which has permitted 
of the declaration of a dividend at the rate of 5.6 per cent. 


° 


on the ordinary share capital of £3,00Q,000, leaving £56,000 
to be carried forward. The report also deals with the dift- 
culties arising from the scarcity and dearness of raw and 
other materials, and states that the coal bill alone increased 
by £240,000 in 1916 as compared with a normal year. Under 
the circumstances, the directors had approached the City of 
Panis, whose share in tke profits had largely increased, with 
a view to securing a revision of the concession contract, so 
that one of the parties should not have to incur all the risks 
and the other obtain larger profits due to unforeseen circum- 
stances. At the same time permission is being sought to raise 
first-class fares, so as to defray the cost of war increases 
already granted.to the company's servants. 


The Société Paul Girod, of Neuenburg, 
earned gross profits of £418,000 in 1916, as 
compared with £143,000 in the previous 
year, the net profits being £281,000 and 
£57,000 in the two years respectively. It is proposed to pay 
a dividend of 10 per cent., as against 8 per cent. in 1915. The 
company is to be amalgamated with the Aciéries Girod, of 
Ugine, France, by means of an interchange of shares. 

The Motor A.G. fur Angewandte Elektrizitat, of Baden, 
which owns electricity supply works, and is interested in 
others, reports that the demand experienced by these works 
in 1916 was exceptionally active, although it was impossible 
to raise prices in proportion to the growth in the cost of 
production. It was to be assumed that constructional work 
in regard to new undertakings would be brisk after the war, 
especially in those countries which were largely dependent 
upon imports of coal, and which would develop their water 
power resources. The accounts show net profits of £90,000, 
as compared with £89,000 in 1915, and a dividend at the rate 
of 7 per cent. is proposed on the ordinary share capital of 
£1,200,000, being the same as in each of the four preceding 
years. 

The Société Franco-Suisse pour UIndustrie Electrique, of 
Geneva, which is an investment company, reports that no 
occasion arose in 1916 for embarking upon new business, but 
various subsidiary companies experienced considerable develop- 
ment in, which the company participated within the limits 
of its funds. The losses on the rate of exchange, which was 
again seriously felt, had been equalised by the higher quota- 
tions which prevailed for a number of securities as contrasted 
with 1915. The receipts from interest, dividends, and other 
investments reached £75,000, as against £74,000 in the pre- 
vious year. After defraying general expenses and meeting 
interest on the loan capital of £879,000, the accountg show 
net profits, including £4,000 transferred from the special 
reserve fund, amounting to £44,000, as compared with £11,000 
in 1915. It is intended to pay dividend of 4 per cent. on 
the share capital of £1,000,000, this contrasting with no dis- 
tribution in 1915 and 1914, and 54 per cent. in 1913. 


Swiss 
Companies. 
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Electric & General Investment Co., Ltd.—Mr. J. B. 
BRAITHWAITE, presiding at the annual meeting of the company 
last week, said, according to the Times, that since the out- 
break of the war the ordinary financial business out of which 


- the company usually made its living had been almost non- 


existent. They had therefore simply to conserve their re- 
sources and quietly await the return of peace. Instead of 
paying a dividend, the board considered it better to strengthen 
the company’s financial resources. 


Chile Telephone Co., ar anp the year ended at 
March, 1917, the subscribers increased by 986 to 14,243. The 
total length of lines in operation increased by 1,379 miles. 
The gross revenue advanced by £30,209 to £152,182, and the 
total expenditure (exclusive of income-tax) by £26,674 to 
£92,597. The net revenue was £59,584, an improvement of 
£3,535. Dividend already paid 3s. per share, free of tax; a 
final dividend of 5s. per share is now recommended; £16,386 
is put to reserve, and £2,000 to reserve against loss on invest- 
ments, carrying forward £5,202. 


Havana Electric, Railway, Light & Power Co.—The ac- 
counts for 1916 show a net profit of $2,421,291, as compared 
with $2,236,257, and an available sum, including $1,709,956 
brought forward, of $4,131,248, out of which dividends amount- 
ing to 6 per cent. on the common shares have been paid, as 
compared with 5} per cent. for the previous year, and after 
transferring $75,000 to reserve for depreciation, and $123,083 
to reserve for bad and doubtful debts and other adjustments, 
$2,024,501 remained to be carried forward.—Financtal Times. 


Dublin United Tramways (1896), Ltd.—Interim dividend, 
4 per cent. per annum (4s. per share), less tax, on ordinary 
shares. 


Sao Paulo Traniway, Light & Power Co., Ltd.—Dividend 
of 24 per cent. on the issued common stock. 


Direct United States. Cable Co., Ltd.—Interim dividend, 
2s. per share, less tax, for the quarter ended June. 


Fraser & Chalmers, Ltd.—Interim dividend of 74 per 
cent. on the preference shares,/less tax. 
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‘Winnipeg Electric ‘Railway Co.—There is a decrease of 
$35,742 in net income, and no dividend is recommended for 
1916. 

Dublin United (Electric) Tramways, Ltd.—Interim divi- 
dends, 6 per cent. per annum, less income-tax, on the prefer- 
ence shares, and 4 per cent. per annum, less income-tax, on 
the ordinary shares. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


AERIAL, rather than financial, interest has been a feature in 
Stock Exchange markets this week, although it is surprising 
how very quickly London settles down to its accustomed 
grooves as soon as Immediate danger is past. Brisk business 
has been done in aircraft policies—brisker than that, in fact, 
which has characterised the market in stock and shares, At 
the same time, the strength of the latter is extremely well 
maintained; and the way in which the prices of Consols, the 
War Loan, and other gilt-edged securities keep up constitutes 
something of a standing marvel to those who preach a forth- 
coming War Loan and, as a sequel, further depreciation of 
values. 

Home Railway stocks continue to make an extremely good 
showing; and there has been a little more inquiry for some 
of the home electrical shares. Amongst telegraphs, West 
Coast. of America shares are once again better; while in the 
group of cable manufacturing concerns, the scarcity of shares 
remains the outstanding feature. 

The Home Railway market is one of the best in the House. 
At first, the demand centred upon the stocks of the trade 
lines, but the improvement quickly spread to others, and the 
Undergrounds were included in the all-round firmness. Under- 
ground income bonds have risen to 834, Metropolitans to 244, 

- and Districts to 164. The near approach of the half-yearly 
dividend payments is held responsible for the renewed atten- 
tion that has caused the rises in prices. Holders of the stocks 
naturally do not want to sell at this particular season of the 
year, so that it takes very little demand to produce an effect 
which in reality is exaggerated. ' 

West India and Panama shares have rjsen to 28s. 9d., and, 
amongst the heavier cable stocks, Eastern ordinary is good 
at 140%. The rest of the list is distinctly strong. Attention 

is being called in the market to the shares of the Marconi 

Marine Co. as being cheap and holding possibilities of early 

improvement. Maybe the prophets will turn out right, be- 
cause the present price of 47s. 6d. includes the dividend re- 

. cently declared, and, judging from the statements made at the 
meeting at the end of last week, the Marine Co. is doing 
extremely well. In the shares of the parent undertaking 
there is little going on, and apparently the recent operators 
intend to see what the Government is really going to do before 

ithey—the buyers—venture further into the market. 

Oriental Telephones are $ up at 23, which seems a remark- 
ably high price, considering the extremely trifling yield 
afforded at that level. The company’s last report was a good 
one, and showed that amounts equal to about 20 per cent. 
had been placed to various reserves, so obviously anticipation 
is looking for an increase in the next dividend. Still, the 
probable advance is certainly discounted in the present figure. 
Of the manufacturing shares, Callenders are 5s. better at 133, 
and Henleys are 10s. up at 16, both of them being difficult 
to get hold of. Castner-Kellners eased off to 3 5/16. 

There is not much doing amongst home electricity shares. 
The feature continues to be the strength of the London 
varieties. Cities at 124 and Counties at 103 are both half-a- 
crown higher on the week, and Counties changed hands 
within the last day or two as high as 10%. South Metropolitan 
preference drooped to their par price of £1, the return being, 
therefore, 7 per cent. on the money. Having regard to the 
appetite which has sprung up just lately for sound prefer- 
ence shares in the industrial market, South Metropolitan pre- 
ference do not look dear. | yi 
. The General Electric Co. aroused considerable interest with 
its dividend announcement at the rate of 10 per cent. on the 
ordinary shares, free of tax, at the same time recommending 
the repayment to the preference shareholders of the income- 
tax for two half-years. The question immediately arose as to 
whether this latter action was not ultra vires, but it was 
taken for granted that the directors were fully armed with the 
necessary powers to carry out the recommendation—other- 
wise they would hardly have made it. 

e company’s gross profit for the year ended March 31st 
last came to £265,220, an increase of nearly £70,000 over that 
of the previous twelvemonth. The reserve fund is strength- 
ened by £100,000, making it £400,000 altogether: and £89,876 
goes forward, against £48,000 brought into the accounts. 
Upon this, the price of the ordinary shares rose to 16 and the 
preference to 10, these prices being somewhat nominal, inas- 
much as there are very few shares to be obtained. The 
preference bonus is a substantial one, but the directors an- 
nounce that it is in respect of one year only. 

Armament shares keep foot, though some irregularity has 
developed in the iron and steel group as a whole. Amongst 


rubber shares, there was a fall upon the refusal of the Chan- 
cellor of the Exchequer to modify the incidence of the excess 
profits duty, though subsequently the list rallied upon a re- 
reading of the speech and appreciation of the fact that the 
Chancellor did not entirely close the door upon some possi- 


-bility of relief being afforded, The base-metal list is steady, 


the strength of the commodities helping to keep prices good. 


SHARE LIST OF ELECTRICAL. COMPANIES. 
' Houn Etuyorsiorry Companres. 


Dividend: - Price - 
gAn . . July 10, Rise or fall Yield 
1915. 1916, 1917, this week. p.c 
Brompton Ordi so coe 10 9 64 — 46 18 6 
do. do, do, 44Pref. 4 4% — 618 6 
Chelsea ee ee ae ee 4 8 : f — 6 4 4 
City of London .. ..  . 8B 8 +3 612 0 
do. do. 6percent. Pref. 6 6 10 — 600 
County of London aa æ. 91 7. 103. +$ 610 3 
do. = 5 per cent. Pref. ; A ra — : k : 
Kensington inary ee ee —_ 
London Electrio .. ss 8 8 1 = NI 
do.: do. 6 per cent. Pref. 6 4. ft == 668 
Metropolitan ee ee oe 8 8 . -o 8 6 0 
do. 4% per cent. Pref. 4 43 8xd — 710 0 
St. James’ and Pall Mall sé 8 8 — 6 8 1 
South London ee eo ee 6 5 — q 5 6 
South Metropolitan Pref. eo 7 1 ba — į- 700 
Westminster Ordinary ... .. 9 7 62 os 619 
i TELEGRAPHS AND TELEPHONES, 


Anglo-Am. Tel. Pref, .. o 6 6 98 — 620 
do. Def, ee ee 88/6 1a 222 o 6 16 4 
Chile Telephone ee ee eo 8 8 7 — 6 14 4 
Cuba Sub. Ord. oe ee oe 5 5 —_ 6 17 8 
Eastern Extension a ‘ 8 8 wee %16 6 
Eastern Tel. Ord. ae we 8 8 14: +1 Stu 0 
Globe Tel. and T, Ord. oe ee » | 7 io? =. *§ 9 10 
do. Pre. . ee 6 6 1 — § 11 1 
Great Northern Tel. ee eo n 94 86 ® — 6 18 t 
Indo-European .. ee ee 1 18 5l — 675 
Marconi .. R ee ee 30 10 34 — A 816 
New York Tel. 43 e. œ 4 4 99 _ 411 0 
Oriental Telephone Ord. .» 10 10 3} +3 313 9 
United R. Plate Tel. ee ee 8 8 Ha —_ $ 18 6 
West India and Pan. .. ss 6d. 6d. 1 + A 1 149 
Home Rans, 
Central London, Ord. Assented 4 4 ono 680 
Metropolitan s ` 2 1 24 + 426 
do. Distriot . Nil Nil 1 + Ni 
Voderground Electric Or Ni Nil 1 = a Nil 
Os, do. “A” . Nil Nil 6/9 — Nil 
do, do. Income 6 6 834 +1 619 9 
Forzion Trams, &0, `` B 
Dividend A 
ete ; 
1915, 1916, i ! 
Adelaide Snp. 6 per cent. Pref, 6 6 6 — 600 
Anglo-Arg. Trams, First Pref, 6a | — 716 6 
do. 2n Pref. ee — == a: 
do. 6 Deb. oe 6 5 — » | 6 0 
Brasil Tractions .. se 4 4 48 — 3% ibe 
Bombay Electric Pref... .. 6 6 10 _ 6 00 
British Columbia Elec, Rly. Pfce. 5 6 _ 8 13 10 
do. do. Preferred Nil Nil i ~ Ni 
do. do. Deferred Nil Nil 97 — Ni 
l do. do. Deb. 4 tt 517 — TRE 
Mexico Trams 6 per cent. Bonds ü Nil 87 _ Ni 
o `  6percent.Bonds Nil Nil 80 _ Nil 
Mexican Light Common ee Nil Nil 1 —. Nil 
do. Pref. .. a Nit Nil — Ni 
Manvuractunme ComMPaniaa, l 
British Aluminium Ord. i q 10 38/9 — 619 2 
British Insulated Ord. .. oe it 20 — 715 0 
British Westinghouse Pref, .. % 878 — 6 6 4 
Callenders.. .. .. .«« 2% V 1 +3 782 
do. _ 6 Pref. oo o 6 6 +$ 517 8 
Castner-Kellner ees e ee 22 2 3 — 6 10 1 
Edison Swan, £8 paid — = 18 — Nil 
do. do. fully d ee — -a ams Nil 
do. do. 4 percent, Deb, 4 4 — 5B 6 
Electric Construction .. as %4 1 on BO 0 
Gen. Elec. Pref. ee oe ee 6 1 oo 6 0 0 
do. Ord. .. ee .. 10 10 16 — 660 
Henley ee ee ee ee 96 28 16 —_ q 16 8 
do. r Pret, oe oe ee 43 ag 4 — 5 12 6 
ee oe eo 10 10 2 — 8 6 (] 
Telegraph Oon .. © o 2% 6 87 _ % 6 1 
*Dividends paid free of income-tax, 


ELECTRIC TRAMWAY AND RAILWAY 
| TRAFFIC ` RETURNS. 


| 


Month | Reoeipts for |5 § Boute 
Looality, ended the /||5'2| Total to date. | mies 
(4wks.)/ month (Z$ open. 
— | ma nani 
8 8 
: ; i 
Bristol (Trams) .. |June 29 ' 28,848 | +38,807 || 26 oe 
Cork .. eo) .. Joe «898 2,684 | + 882 || 96 i+ 692 (989) .. 
Dublin ee oe ” 29 j 29,859 +2,646 i 28 ae 
Hastings .. ve „n 24, 6,453 }+1,491 || 95 | 25,608 289 . 
Lancashire United » 27 | 10,791 | 48,285 || 96 . 
Llandvdno-Col. Bay | ,, 29! 1,519 |— 285 || 30) 7,24 ú 
Anglo-Argentine .. | July 1 |204,470 |+19,668;| 36 oe |» 
Auckland .. .. | June 1 ; 21,742 |+ 6890 || 48 | 259 'E9j . 
Caloutta ee ae o 20 17,511 t 91 eo,] > ee 1 7 o 4 08 
Kalgoorlie, W.A. .. | March | 2,772 |+ 298 || 18 Sj o 
Madras oe ee June 80 4,809 + 840 26. eo : 
Montevideo ‘eo | Jane | 37,458 '+2,168 || 85 s 
Dublin-Lucan Riy, | June 18 806 |+ 145 || 94 
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ELECTRICAL WORK IN THE TROPICS. 


[COMMUNICATED. ] 


THE white man in the Tropics very seldom does any manual 
work. It is trae that, owing to the advances of medical 
- and engineering science, life in such regions is much ins 

healthy for the European than it used to be. Where the 
sun’s rays are vertical, however, the manual labour of the 
world is, and shoyld be, done by the native. The European 
adjusts himself to new conditions, and, whether it is because 
he finds the climatic conditions enervating, or whether it is 
that he wishes to maintain the white man’s prestige, the 
fact remains that he seldom, if ever, does manual work in 
the Tropics. l 

Unfortunately, the climatic conditions of that belt of the 
earth’s surface which lies near to the Equator are especially 
bad for all electrical apparatus. The atmosphere is usually 
saturated with moisture. The degree of humidity is almost 
unbelievable. Often the walls inside the buildings have 
water running down them, and it is, of course, quite im- 
possible to have wall papers for decorating the interior of 
houses. In many parts of the Tropics granite is found, 
and great masses of rock or stone act as condepsers. They 
cool at night, and in the early morning, when the sun heats 
the air, the atmosphere deposits its moisture when it is 
brought against the comparatively cool surface of the stone. 
` This humidity affects clothing ; a pair of boots which look 
normal at sundown will grow a peculiar greenish-blue 
covering before sunrise. 

From these few remarks it will be seen that the electrical 
engineer in the Tropics has much to try him. Nothing 
could be worse for insulation than such aclimate. Nothing 
is worse for the nerves than the joint effect of climate and 
native indolence. For the races which inhabit the equa- 
torial regions are most exasperating, when they are employed 
in industrial work. Nature has so richly endowed man- 
kind in the Tropics that, until the restless energy of 
the white man sought to reduce chaos to order, the 
inhabitants had no incentive to work. The fecundity of 
the animal and vegetable world is so great that food is 
obtainable with but little exertion, while there is no need 
to provide clothing. it 

The New Condttions.—The earth is changing rapidly, 
and the native of the Tropics is being lifted up out of: his 
state of indolence and savagery by the new civilisation. 
The world is so small, that the fighting on the battle fields 
of Europe will determine the methods by which the 
economic development of the Tropics will take place. The 
(German method of dealing with natives was brutal. It is 
not racial conceit to state that no nation has ‘more success- 
fully developed tropival regions than the British. The 
secret of our success has been honest administration and the 
stimulus of great rewards to all men who would show 
enterprise. An example of what is possible for any man to 
do, irrespective of colour, is furnished by the case of the 
late Mr. Loke Yeow, C.M.G. The Chinese who became 
a British subject, and died a sterling millionaire, left his 
native village, near Canton, in China, a penniless coolie. 


He went South to the tropical regions of’ the Malay States, , 


and, by dint of industry and the opportunities given to him 
hy a generous system of government, he amassed a fortune. 

Machinery is needed in the Tropics, and as cultivation 
of the agricultural products is intensified and the mines are 
developed, more and more electrical apparatus will be needed. 
Efforts are being made to train the young generation of 
natives, and technical education will certainly stimulate a 
demand for machinery. But the technical education should 
be for the non-commissioned officers; Europeans will 
always direct and take the initiative. It is folly to expect 
the native of, say, Java, to become suddenly intelligent 
enough to become a captain of industry. Such human 
material has its limitations, and that fact must be recognised. 

The Technical Difficulties.—There are all sorts of engin- 
eering problems to be solved in the Tropics which never 
occur in temperate climates. There should be some induce- 
ment offered to electrical engineers in such regions to place 
on record their experiences. - Take the simple case of 
storage batteries. The humidity of the atmosphere affects 


them, and there are other difficulties. It may be that some 
special design of battery is necessary. It may be that most 
of the troubles one hears about are almost entirely due to 
neglect and ignorance. (If the white man is inexperienced, 
the native will certainly encourage neglect.) It may be 
that temperature conditions affect the plates. It may be 
that all would be well if pure water were used. Whatever 
the reasons, the fact remains that storage batteries have a 
had reputation in the Tropics. Let us obtain some definite 
data as to their life and actual working behaviour in such 
a climate. The writer has not had sufficient experience to 
offer anything except suggestions. It does seem to be 
either a fact, or a superstition, that storage batteries 
should be worked at below their rated capacities when they 
are used in the Tropics. If it is a fact, perhaps there is a 
known reason. 

The white people near the Equator demand the new con- 
ditions of life. They expect clectric light and the priceless 
boon of the electric fan. They will demand electric motors 
for ice plants in the near future. Telephones, and even 


electrically driven carpet-sweepers, are among the first 


inquiries of the bride out from home. The market for one 
type of electrical apparatus, the fan, must be enormous ; 
the demand must run almost into millions per annum, and 
the demand increases each year. _ 

The problem which awaits the Allied nations as soon as- 
peace is concluded is the systematic exploitation of the vast 
resources which Nature has placed in the Tropics. In that 
great work of reducing chaos to order the electrical engineer 
will play a prominent part. Those who have had expe- . 
rience in the Tropics should be encouiaged to place on 
record the methods by which they have overcome the many 
difficulties which beset them. | 


ELECTRIC STEEL FURNACES. 


WITH SPECIAL REFERENCE TO THE GREAVES-ETCHELLS TYPE. 


By E. KILBURN SCOTT, A.M. Inst.C.E., M.I.E.E. 


Since the war, one of the most striking developments of the 
steel industry of Great Britain has been the rapid increase 
in number of electric steel furnaces; so successful have they 
been that the prejudice against this type of furnace is rapidly 
disappearing, and the change will probably rank as the most 
radical one since the time of Bessemer. 

Amongst factors which have helped to bring the electric 
furnace into favour are the war demand for special tool steel 
for tools, dies, gauges, &c.; the demand for chrome and other 
special alloy steels for aircraft tubing, rustless steel, &c.; the 
dificulty m obtaining Swedish iron, which, besides being 
scarce, is extremely expensive; the difficulty in obtaining 
skilled labour to work the crucible steel process; the necessity 
of profitably using turnings, millings, ends of tubes, bars, and 
other scrap steel; and the ease with which high-class steel 
can be made from second-grade materials in electric furnaces. 

Certain electric supply authorities, as, for example, those 
at Sheffield, Newcastle, Rotherham, and Luton, have done 
much to encourage electric furnace loads by reducing charges 
for energy, and by moderating the requifements as regards 
power factor, the unbalancing of phases, &c. The foresight 
of the city electrical engineer at Shettield is especially com- 
mendable in preparing for an electric furnace load. 

For the manufacture of high quality steel castings the elec- 
tric furnace is ideal. The superiority of electric steel castings 
over those made by any other process has been conclusively 
proved by the extremely severe conditions to which these 
castings have been subjected under specialised war conditions. 
The castings produced can be finished off dead mild, 
and a l-in. square bar can be bent double as cast, no expen- 
sive annealing operations being necessary. The carbon con- 
tents usually vary between .2 per cent. and .25 per cent., 
while the sulphur and phosphorus are each reduced below 
.015 per cent., and manganese and silicon are adjusted to suit 
the work. : 

The tensile properties of ordinary electric cast steel are :— 

Maximum tensile strength 35 tons per sq. In. 

Yield point si A sek ... 25 tons per sq. in. 

Reduction of area, 50 per cent. Elongation, 30 per cent. 

The maximum tensile stress can be. readily increased to 
even 100 tons per sq. in. by the introduction of special ele- 
ments, such as nickel, chromium, and vanadium. 

Many works that sell their steel swarf and scrap, cast-iron 
borings, &c., at very nominal prices, and purchase all their 
steel castings, could very profitably install an electric furnace 
and make their own castings from the scrap. The charge 
can be made up entirely of scrap-and turnings; no expensive 
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raw materials are necessary. The melting loss is almost negli- 
gible, while in other processes it is from 7 per cent. to 15 
per cent. 

Steel from the electric furnace is finished off under a 
reducing atmosphere of carbonic oxide and a slag out of which 
the metallic oxides have been reduced, and is singularly free 
from blowholes when properly cast. This is due to the elimi- 
nation of the gases that molten steel usually holds in solution, 
and the ease with which the steel can ‘be poured into small 
and intricate moulds, flowing smoothly like milk, and setting 
perfectly quietly, is largely due to its purity. . 

For small, light castings furnaces of not more than 30 cwt. 
are recommended; steel of such low carbon content has a 
high melting point, and must be cast at a very high tem- 
perature, and though the temperature is easily obtainable 
in the furnace, difficulties occur in handling large quantities 
of such hot metal in ladles if a large number of castings 
are to be made. -For small, mild steel castings—many of 


which have proved a better substitute for malleable iron cast- — 


ings—smaller furnaces are recommended, and several firms 
have installed furnaces of 10 cwt. capacity to melt steel for 
small engine parts of motor cycles and motor cars instead of 
using stampings. 
Where large quantities of good quality steel are required 
“The Hot Metal Process,” as it is called, combines cheapness 
and quality. It has been adopted extensively in the United 
States. The metal is first heated in a basic lined, tilting, 
open-hearth furnace of large capacity, and is then run into 


- 


SECTION THROUGH SIX-TON GREAVES-ETCHELLS FURNACE, 


. SHOWING: CIRCULATION OF METAL. 


a number of electric furnaces for final refining and addition 
of alloys. The process is continuous, and as the energy for 
the. first melting of the steel is obtained direct from fuel, the 


` - amount of electrical energy is only that required to maintain 
the temperature during refining and the assimilating of the _ 


alloys. Steel so produced commands high prices. 
Electric furnaces are used for the melting of ferro alloys 
for open-hearth and Bessemer plants, as it is found much 


more economical to make alloy additions in the molten form. . 


The electric furnace is ideal for this. 


Tyres oF FURNACES. 


As the earlier furnaces were for small outputs, single-phase 
alternating current was used, and to obtain a balance on a 
polyphase supply several furnaces had to be worked together. 

Polyphase furnaces are better than single-phase furnaces, 
because fof a given output of steel one such furnace, is 
cheaper, takes up less room, and requires less attention than 
several single-phase furnaces. With single phase, if one arc 
fails the circuit is broken, and the load falls to zero. This 
is liable to happen during the melting-down period, when the 
pieces of scrap metal change position under the electrodes. | 

Some arc furnaces have all the electrodes above the bath 
of metal, one of this class being the Heroult. As arranged 
for three-phase supply it has three vertical electrodes through 
the roof, and the arcs are between each electrode and the 
bath, so that the molten metal forms part of the electrical 
circuit. Two furnaces, namely the Girod and the Snyder, 
employ water-cooled steel studs, which pass right through 
the bottom or hearth. As the ends of the studs project into 
the metal of the charge they burn away, and have to be 
renewed at intervals. This form is also not good practice, 
because of the danger of the metal finding its way through 
the hearth, and the liability of trouble with water connec- 
tions. It will be noted that in all the above-named furnaces 
the refractory material of the hearth does not require to 
carry current. The material may be, therefore, either acid 
(silica) or basic (magnesite). | 

The furnaces mentioned below have also bottom electrodes, 
but come under a different category because the hearth itself 


conducts electric current. It is, therefore, made of mag- 
nesite material, as this, when heated, is a fairly good con- 
ductor. A furnace of this class is that of Electro-Metals, Ltd., 
which was invented by Gronwall. It works with two phases, 
and has two electrodes above the bath, whilst a third elec- 
non below the hearth acts as a common neutral for the two 
phases. i 

Another furnace which has met with considerable success 
is that of Greaves-Etchells, more than 30 having been installed 
or put under construction since January, 1916. This is an 
all-British production, both in inception and manufacture.’ 
It is designed to operate on a three (or two) phase supply, 
and has two of the phases connected to electrodes above the 
bath, the third phase pang connecter to a copper plate below 
the electrically conductive rth of magnesite. 

The roof is made of silica bricks, as these are fairly good 
insulators. They are set in a steel framing which rests on the 
silica brick walls projecting above the steel body of the fur. 
nace. The roof is domed and brought as low as possible, so 
as to reduce the wasting away of the electrodes by the action 
of the gases. A roof will last about 100 heats, and a duplicate 
one is provided with each furnace, so that the steel melting 
can be carried on, except for the short time taken to change 
the roof. À 

In order to obtain an even temperature through the bath 
of molten metal in the electric furnace, it was realised that 
heat must be applic below, as well as above, the bath, -and 
in order to effect this the hearth of the furnace is specially 
constructed. 

Above 12 per cent. of the total energy of the Greaves- 
Etchells furnace is used in the hearth, and the ‘‘ bottom heat- 
ing ’’ which results is found to be of great advantage in melt- 
ing down alloys. The heavier alloys—chrome. 
tungsten, vanadium, and nickel—sink to the 
bottom of the bath, and if there is no bottom 
heating are apt to remain for a considerable 
time in a semi-fluid state. 

The hearth lining is never less than % in. 
thick, and is constructed mainly of dolomite 
and magnesite, in such a manner that the 
electrical resistance is high at the inside of 
the bath in proximity to the charge, and de 
creases rapidly to a dal dacs quantity at the 
outside. -The current flowing through the 
hearth generates a considerable amount of 
heat immediately below the: liquid in the most 
efficient manner possible, while the electric 
arcs arranged over the bath maintain the slag 
and surface at the desired temperature. 

The effect of this bottom heating is to cause 
convection currents in the molten metal. 
which ensure a constant circulation, and a 
uniform product. The outside of the furnace 
bottom remains cold, little or no heat being 
lost in this direction. 

This system of connection at first sight 
would appear to cause an out-of-balance load 
on the primary supply, but the system oi 
transformer ratios is arranged to give a perfect 
balance when the upper electrodes are in equal adjustment. 

The Greaves-Etchells system of transformer connections is 
such that the short-circuit current of one electrode must 
traverse two transformers in series and in different phas. 
which automatically lowers the power factor momentarily, 
and has a very strong buffer effect: the fact that--there is 
always a permanent resistance in the path of the current 
through the hearth also limits very considerably the effects 
of ‘short circuits. The combination of these factors provides 
the most effective means yet devised for protecting the supply 
system from shock, while allowing a high power factor to be 
obtained on normal load. 

For the manufacture of high-speed steels or special alloy 
steels, a 4-ton or 14-ton furnace is usually adopted, and the 
former can finish a charge from cold material and alloys in 
two to two and a half hours, with an energy consumption of 
400 units. 

To make up a charge from scrap, it is usual to place steel 
turnings and millings on the hearth, then pieces of bar and 
rail ends, tube ends, and finally large pieces of steel. The 
interstices between the large pieces are filled with turnings. 
&c., and some iron ore may. be added. The amount of iron 
ore depends on the amount of iron oxide present in the form 
of rust on the scrap. rae 

As the charge is melted, a slag of lime and fluorspar is made 
in order to eliminate the phosphorus as phosphate of lime. 
After this a slag has been skimmed off, a new slag 
is made of best Buxton lime, fluorspar, and white sand 10 
the proportions of 30, 10, and 5. When this has fluxed, à 
small quantity of finely powdered anthracite coal is spread 
on the slag, and this is continued until the slag is deoxidised. 

The steel is thus finished off under an atmosphere of car- 
bonic oxide and a slag out of which the metallic oxides have 
been reduced. When entirely deoxidised a sample of slag fal! 
to a fine white powder as it cools. Deoxidisation of the #32 
results in deoxidisation of the steel, through the constant 
reduction of silicon from the slag, and it may be hastened br 
addition of small quantities of ferro-silicon. 


*The Greaves-Etchells furnace was described, with illustr+ 
tions, in the) ELECTRICAL REVIEW. April 18th, 1917. 
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As a comp&rison with the crucible steel process, it may 1914-15. 1915- 
tae aa as an aA electric furnace panning : Electrical generators.— E P: E oe a 
; ; o and a half hours, or, say, nine charges per Pron N o 
day, will d E ahmed. rom Great Britain 14,000 8,000 — 6,000 
a ia eS as 36 crucible furnace holes each having „Other countries - ... 1.000*- 7000} + 6, 
The electric furnace is operated b i Š Pee = 
unskilled man, and one sie boy ee ee fotal 15,000 15,000 
require 15 men, most of whom are skilled, or, at any rate, *Belgium £1,000. tItal¥ £6,500. 
classed as indispensable At two Sheffield works, girls are Electrical motors.— 
employed to regulate the electrodes. oe | 
Such an electric furnace, with its transformers and switch- ront ares) item 74,000 50,000 — 24,000 
gear, will -occupy about a quarter of the space occupied by s. Germany e 1,000 y ix 1,000 
the crucible plant, and the initial cost of the electric furnace w near tales 1,000 2,000 + 1,000 
ye be poo aa mat of the crucible plant. 1, Other countries 3,000% 2,000 — 1,000 
e charge of the electric furnace can be > entirely - 7A ANA ENAN 
turnings, millings, &c., whereas in the N P AA Total 79,000 54.000 — -%5, 
only a very limited quantity of turnings, &c.. can be used. . * Italy £2,000. 
Owing to the low heat efficiency and high cost of labour Other electrical machinery.— 
crucible steel is much more expensive to manufacture. The a EEE É i 
cost of renewing crucibles is considerably higher than the From Great Britain 243,000 129,000 — 114,000 
renewal of an electric furnace for the same output. Already age Germany: -a oao " T oe 
several ‘steel works have shut dawn their crucible plant after n Maly ce 10e 000 + 5,000 
installing electric furnaces. », United States 6,000 10,000 + 4,000 
The introduction of the Bessemer and open-hearth pro- » Other countries 1,000 2,000" + 1,000 
cesses of making steel left crucible steel makers indifferent 
owing to the fact that these methods were employed for Total 260,000 150,000 — — 110,000 
making ordinary kinds of steel in great quantity for structures, * Switzerland £1,000. 
rails, &c. The coming of the electric furnace is a different Mining machinery.— 
proposition, as it competes directly and successfully in the g : ue 
special field that the crucible steel process has held so long. From Great Britain 49,000 63,000 + 14,000 
The crucible steel process has been largely responsible for » watzeriand es 9,000 + 9,090 
great waste of the nation’s resources by reason of the coke » United States 48,000 58,000 + 10,000 
_ being oe D a Pre: this quality of coke being » Other countries , 2,000 + . 1,000 
necessary for the crucible steel process. The int i i PETF 
on electric furnace should help to stop ae i Total 95,000 132,000 + 34, 
uture. 
In conclusion, it may be mentioned that very soon there secede Hag eee i a 
xil pe 50 eetri e qe in the Sheffield district. Froni Crest Britain 563,000 387,000 176,000 
e output oi 8 ; Ai ’ ’ a , 
200.000 E ie rom them will be at the rate of ove: ks Germany 22000 1,000 = 21,000 
In the United States over-100 electric furn a ct ee a + 
_ at work, and a single electric steel plant is Bend ceed » United States, 34,000 30,000" = 4,000 
South Chicago which will give an output of 200,000 tons per ` a a  CounsEce HON PO o ON 
annum. i l 
In view of the rapidly increasing demand for high-grade Totul 636,000 434,000 . — 202,000 
eel, makis Cone afford to be second-best, and electric: Electric fans. 
ene a ie e only certain method of obtaining and hold- From Great Britain 28,000 19,000 — 9,000 
„ Italy aa 10,000 26,000 + 16,000 
», United States 13,000 25,000 + 12,000 
Se = „ Germany ... 2,000 — — + 2,000 
k , ,, Other countries 000 = — 2,000 
TRADE STATISTICS OF INDIA. Total 55 70.000 + 15.000 
THE ‘allowing figures of the imports of electrical and similar oe oe He ‘ape 24 000 40,000 "i 16,000 
goods into British India in the year ended March 31st, 1916, ee eae. ii 3,000 a E 3,000 
are taken from the recently-issued official trade statistics: ý Rae 2'000 — — 2,000 
details for the year ended March 31st, 1915, are added for Japan = 1,000 + 1,000 
purposes of comparison, and notes of any increases or de- "Uni 5: oe 
i e „ United States 4,000 + 4,000 
a Oe RIVER c= Other countries 2,000 9,000* + 7,000 
et ae 1914-15. 1915-16. Inc. or dec. am 2 pasa easily 
ee = i D £ £ Total 31,000 54, + 2,000 
ritain i 46, z - 
» Germany co oe ee * Holland £7,000. 
» Italy 4,000 e: "i 4.000 Electric wires and cables.— 
„ Other countries . 30,000 72,000* + 42,000 From Great Britain 149,000 145,000 - 4,000 
- Total 67,000 118,000 e 200 So F 200 
, , + 51,000 99 apan coe ary wy + , 
* Japan £42,000. », United States 1,000 2,000 | + 1,000 
Copper ana cooper Wee „ Other countries 1,000 2,000" + 1,000 
From Great Britain 950,000 309.000 — 641.000 Total 153,000 151,000 - 2,000 
» Germany ,„.. ... 487,000 45,000 — 442000 * Italy £1,000 
» Belgium ,.. .. 12000 . 10000 — 2000 me: 8 
» France ees 128,000 7.000 — 119/000 Other electrical instruments, apparatus, dc. (except S 
,, Austria 2,000 pee _ 2000 telegraph and telephone materials).— 
» Japan oe 254,000 108,000 ~— 146,000 From Great Britain 290,000 257,000 — 33,000 
,, Other countries 18,000 . 15,000 —- 3,000 » Germany 7,000 — - 7,000 
„ Japani — 7,000 + 7,000 
Total 1,849,000 494,000 — 1,355,000 », Austria Gs 1,000 — — 1,000 
T T R Sa i ea States 19,000 20,000 + 1,000 
From Great Britain 82,000 140,000 + 58,000 o nana oe a 
o» Belgium E sil ei Topp — 18,000 Total 323,000 296,000 — 27,000 
” United States `| 2000 TL00 «ks 'Obw * Holland £6,000. 
», Other countries 5,000 1,000 - 4.000 - Scientific, £c., instruments.— 
F t Britai OO 8,( - , 
Total 139,000 314,000 + maoo Or Germany on. i em Tio 
Pri ; », United States 1,000 7,000 + 6,000 
rime movers, other than locomotives.— n ,, Other countries 3,000 9,000" + 6,000 — 
From Great Britain 428,000 268,000 — 160,000 — —— —— 
rs Taman uir sala i os 1,000 Total 69,000 64,000 - 5,000 
. |) Other countries 3000 5°00: ~ I0 _ * France £4,000. 
; ’ ` Telegraph construction materials.— 
Total 287,000 — 160,000 From Great Britain 18,000 10,000 - 8,000 
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bp 


915-16. Inc. or n 


Machinery.— £ £ 

From Great Britain 212,000 127000 —- 85,000 
» United States — 1.500 + 1.500 
„ Other countries... 1,000 aM) — 500 

Total 213,000 129,000 - 84,000 

Telephone construction materials.— 

From Great Britain 17,000 000 + 1,000 
5 sweden sa — 3,000 + 3,000 
„ Other countries... — 1000 + 1,000 

Total 17,000 - X00 + 5,000 


In addition to the foregoing, the following were imported 
as Government stores :— 


Instruments, apparatus, dc. (except musical).— 


From Great Britain 181,000 171.000 + 10,000 
» Other coantries 2000 100000 = 1,000 
Total 183,000 172,000 - 11,000 
Iron wire.— 
From Great Britain 20,000 16.000 + 6,000 
Telegraph construction matcrials.— 
From Great Britain 102,000 0.000 — 22,000 
Copper and copperware.— 
From Great Britain 113,000 128,000 + 15.000 
», Other countries 78,000 238.000 + 160,000 
Total 191,000 366,000 + 175,000 


* New South Wales £193,000. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS, 


TRANSIT OF GOODS THROUGH FRANCE.—The Board 
of Trade are informed that for goods in transit through: 
France to Switzerland which are accompanied by the “ pink 
certificate ’’ issued by the British Customs -Authorities, no 
transport permits are required:—(a) When consignments 
(without limitation as to weight) are sent vid Bordeaux, 
Cette, or Marseilles on Swiss rolling stock; and (b) when 
consignments are sent vid other French ports (except Havre) 
in Swiss trucks, to the amount of one metric ton a day from 
any one shipper to any one consignee. In all other cases it 
is necessary to obtain a transport permit from the 4th Bureau 
of the Ministry of War, in Paris. 


PERU.—The Peruvian Customs Bulletin for January 8th 
contains a Decree dated December 27th, 1916, providing that 
the duties of 2, 4, and 6 per cent. prescribed by the earlier 
Decree—referred to in the Review of January th last—are 
ie be levied on the market prices of rubber from the Yavari, 
1 the reduction of 30 per cent. from the current prices 
allowed in respect of rubber from the Madre de Dios is not 
to be allowed for rubber from the Yavari. 


NEW ZEALAND.—An Order-in-Council, dated February 
5th, prohibits the importation of electric apparatus known 
as the Violetta high-frequency generator, and of all acces- 
sories specially adapted for use therewith, and of all written 
or printed advertising matter relating solely or principally 
to such apparatus. 


CANADA.—By a recent decision of .the Customs Depart- 
ment, the rates of import duty on electric welded furnaces 
to be used in the manufacture of boilers for ships or vessels 
are leviable as follows :—20 per cent. ad val. under the Pre- 
ferential tariff, 273 per cent. ad val. under the Intermediate 
tariff, and 30 per cent. ad val. under the General tariff. [It 
should be noted that in addition to these duties, a war tax 
of 5 per cent. ad val. is levied under the British Preferential 
Tariff, and of 74 per cent. ad val. under the Intermediate and 
General Tariffs. ] 


FRANCE AND ALGERIA.—A French Ministerial Decree, 
dated May 12th, amends and amplifies the Decree of April 
13th restricting the importation of goods into France and 
Algeria—see the Review for June Ist. Among the articles 
added by the new Decree to List No. 3 (goods the importa- 
tion of which ts placed under the control of the Inter-Minis- 
terial Commission of Woods and Metals) are:—Frames and 
carcases of dynamos and of electric motors; armature spiders; 
covers of electrical collectors; solid poles of dynamos and 
alternators, of iron or steel, wrought or swaged, of cast iron 
or steel, of malleable cast iron,.of shaped or welded plate. 

Applications for French import licences must now be ad- 
dressed by the proposed qed es in France or Algeria to the 
competent authorities in Frate, the issue of such licences 
in London having been discontinued. The French Customs 
Office in London (Bank Buildings, Kingsway, W.C. 2) is pre- 
pared to advise exporters as to the classification of their goods 
for the purposes of the import prohibitions and to give general 
information on the subject. 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED), 


Compiled expressly for this jcurnal by Messrs. W. P. Tuompson & Co 
Electrical Patent Agents, 285, High Holborn, London, W.C., and 
Liverpool and Bradford. j 


1917. 


9,073. * Potentiometers, variable resistances, and rheostats.” 
June 25th. f 

9,086. “Terminal sockets for electrical conductors. St. Herans Care 
AND RUBBER Co. & J. C. WHITE. June. 25th. , 

9,108. * Electric signalling devices.’ J. ATHERTON. June 25th. 

9,111. “ Electrical condensers for high-tension and high-frequency currents 
A. Kowacskr. June 25th. (ow teeriand, June 24th, 1916.) 

9,134. “ Electric’? switches.” J. H. CowriL & H. W. Cox. 

9,146. “Trolley heads of electrically-propelled vehicles, &c." 
June 26th. 

9,153. “ Devices for fixing fuse wires to electrical installations.” R. M 
Kerman & T. Matnias. June 26th. 

9,165. ‘' Electro-pneumatic brake system.” W. V. 
(U.S.A, December 6th, 1916.) 

9,182. “ Magneto controlling device enabling semi-heavy motors to te 
started by hand." M. Y. Detace. June 26th. (France, July Ist, 1916.; 

9,208. ‘Ignition plugs for internal-combustion engines.” W. A. Crass 
H. G. Loxcrorp anb W. W. LONGFORD, & SrHinx MANUFACTURING Co. hive 
27th. 


W. E. Bases 


June 26:4. 


À. Wood 


TURNER. June 26h, 


9,232, * Electrolytic cells for production of chlorine." T. W. S. Hetcnns 
June 27th. 
9,239. ‘'* Electrical boat raising “and. lowering apparatus.” F. N. Priz 


AND A. West, AND A. West & Co. June 27th. 


9,243. “ Electric gun or apparatus for propelling projectiles.” -A. L O, 


VILLEPLEE. June 27th. (France, August oth, 1916.) 
9,245. ‘ Electric drive of submarines.” Soc. ANoN. DTrauiana G. Ansi 
anD Co. June 27th. (Italy, June 27th, 1916.) 
9,251. “ Electrical advertising device or sign.” H. E. Gu & W.E 
Grant. June 27th. 
Sr ‘Electric generators.” V. Crass. June 28th. 
9,287. ‘ Wireless signalling system.” | British THOMsoN-HOUSTON iu 


(General Electric Co., U.S. A.). June 28th. 

9,302. ‘‘ Spark-plug  eneryiser, W. M. Baccaert & J. D. Grew 
June 28th. : 

9.305. ‘Ignition dynamos.” C. T. Mason. June 28th. 

9,308. “ Electrical condensers for high-tension and high-frequency v: 
rents.” A. KowaLski. June 28th. (Switzerland, April 13th.) 

9,312. "“ Electro-magnetic lock-out switch.” KR. P. Bossom anD A. Mot 
AND Co. June 28th. . 

9,320. *“ Mechanical and electrical horns.” E. T. Cook & RKiaxow Co.. aa 
J. F. Moxnor, June 28th. 

9.321. “ Sparking plugs for ignition.” K. E. L. GUINNESS. 

9,335. “ Telephone reccivers, gramophones, &c.” 


June 2% 
C. T. Brckeu. Jæ 


9,339. “ Terminal-box electrical cable or conductor insulators.” R. W. 


Beapes anD Britisn InsutateD & HeLssy Casares, Lin. June 29th. 
9,350. “ Dynamo-electric machines.” J. W. Burceinon. June 2th. 
9,371. *“ Electrical telephones. G. M. Masters. June 29th. 


9,383. “ Electrical moter control.” 
ral Electric Co., U.S.A.). June 29th. 


Britisn THomsox-Houston Co. Gon 


9,346. ‘ Electrical contact devices.” A. H. Barkey. June 29th. we 

9,404, 9,405. ‘Interrupting devices for ignition of internal-combus g 
engines.” R. Boscu & O. Imray (Bosch). June cee : 

9,412. “ Apparatus for starting clectric motors.’ 
Topp. June 29th. 

9,450. “ Dynamo-electric machines.” 


. J. Austin & T 3 
G. A. Kavceacn. June 30:h 


470. “ Electric switches.” A. H. N LEY AND VANDERVELL & Co. ni 
30th. 

9,477. “ Sparking plug connections. V. Perretr. June 30th. l 
9,480. “ Protective apparatus for a electric current circuits." H 
Pearce. June 30th. ; 
9,482. "Insulated electric conductors or cables. F. Jacor. June Bis 
9,488. “ Control of combined engines and ieee generators.” J. 5% 


AND Sons & W. A. STEVENS. June 30th. 
9.489. “ Treatment of magnetic material suitable for use in static fmre 
formers, &c.”’ A. F. BERRY. June 30th. } 


— ` 
` 


PUBLISHED SPECIFICATIONS. 


1916. 
The numbers in parentheses are those under which the specifications i æ 
printed and abridged, and all subsequent proceedings will be taken. i 
10,672. APPARATUS oF THE Dasturot TYPE FOR EFFECTING AUTOMATIKO. € 


DESIRED FUNCTOIN WITHIN A CERTAIN TINE LIMIT. E.-A. Fagerland. Jub 2°: 
1916. (106,719.) 


11,161. TORPEDO-FIRING CONTROL Apparatus. W. C. Fairweather L38 
Torpedo Boat Co., U.S.A.). August 8h, 1916. (106,723.) 

14,391. ALARM APPARATUS. V. Grima. October 10th, 1916. (106,738) 

14,412. WerearreRS FOR FRrRaciLeE AkrticLes. British Thomson-Houstc: “: 


(Gencral Electric Co., U.S.A). 
18,245. ILLUMINATED SIGNS. 
20th, 1916. (106,788.) 


October 10th, 1916. (106,759.) 
Dingleys, Ltd., & C. W. Hobson. Deere 
i 


6,946. Heatinc Aerar mus. N. E. Brookes (Godd Inventions Co., USG% 
May 30th, 1916. (Divided application on 7,645/16.) (106,812) 

3,530. Automatic Train SiGNaL axp Sror. National Safety Appliance aN 
(April 24th, 1915,  (100,353.) 

8,191. ELECTROMAGNETIC Lock-out Switcuss or Cowstact eee pas 


Electric Co. (Cutler-Hammer Manufacturing Co., U.S.A). June Qth. b$ 
(106.869.) i 
8.199. ELecrric Trucks. F. J. Decker. June 9th, 1915. (100.648.) 


8,574. Exvectric MOTORS FOR Suir PROPULSION AND OTHER PURPOSES. Br t 
Thomson-Houston Co. (General Electric Co., U.S.A.). June 17:h, | 
(106,877.) 

9,277. DRIVING AND CONTROLLING DYNAMO-ELECTRIC Generators. W F> 
Rhodes & J. Firth. July 3rd, 1916. (Addition to 224/16.) (106.856.) 

9,742. PorTtaRLE ELectRIC Lamers. F. Westwood. July Ith, 1916. (Coan 7 
appi anon, 11,581/16.) (106,891.) ~ 

9,819. Francino GLass TUBES FOR USE IN THES MantractURE of Fit: 
LAMPS AND APPARATUS THEREFOR. Morris & Whitham and J. A. Allison. 


12th, 1916. (106,892.) 

10,677. CONTROLLERS FOR ELECTRIC MOTORS AND THE LIKE. Electric Cer 
Ltd., & O. Ellefsen. July 28th, 1916. (106,898.) 

12, 148. CERTAIN KINDS OF Ei. EcTRICAL Switch Boxes. A. E. Read, ! 


Franks & M. Brooks. August 28th, 1916. 1106,912.) 
15,023. CARRIERS FOR FUSIBLE ELECIRIC CUT-OUTS. 
W. Lawrence. October 23rd, 1916. (106,934.) 


Mavor & Coulsox 


15,733. METHOD OF AND APPARATUS FOR Exectric HEeatixu. asp Tewrt - 
Snead & Co. Ironworks. June 14th, 1916. (106,940.) 

17,209. Exvectric Switents. H. H. Berry & W. J. Markham. Nover' 
30th, 1916. (106,946.) 


17. '334. Time-timit Evectric Circuir Breakers. Akt. Ges. Brown, D 
et Cie. January 3rd, 1916. (Addition to 14.498,15.). (103,113) 
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H. ALABASTER, GATEHOUSE & KEMPE, 
4, Ludgate Hill, London, E.C. 4. 


AFTER THREE ' YEARS. 


Ir may. not seem that the political changes that are 
now in progress in Germany are a matter which 
directly concern us in these payes, yet we cannot. 
but regard them as important milestones indicating. 
that we are on the way toward the end, and that 
end assuredly 1s a matter of the deepest concern 
for us all. After three years of terrible war, the 
originators of it may banish their Bethmann-Hollweg 


because he is not regarded as a fit man to negotiate. 


Peace, but they cannot escape the haunting foot- 
tread of Nemesis. With all conceivable forms of 
ingenuity they may try to dodge it, but fate follows 
relentlessly in the wake of those who have shocked 
all outside Civilisation with deeds as foul as they 
have been dishonourable. Many parties seem to be 
finding their voice to-day, but in the main they are 
uttering two distinct cries. Peace without Indem- 
nities is the boon clamoured for, and the concession 
condescendingly approved, by those whom sheer 
necessity has driven to want Peace speedily at all 
costs. Peace with Indemnities is the demand of 


those who, looking ahead, see Germany ruined, for’ 
many a year unless indemnities can be secured to 


strengthen credit, so that industry may be able to 
purchase raw materials abroad and re-establish the 
economic and industrial position which the folly of 
Prussian ambition has broken up. 

We are not suggesting that the end is near—who 
has any. means of knowing ?—the position is very 
involved, and fate only knows the hour of the final 
issue; but if recent events have brought the only 
end there can be appreciably nearer than it seemed 
a few weeks ago, they have also brought nearer 
for all the nations that period of very serious prob- 
lems which, as the Chancellor of the Exchequer 
told the House of Commons, would be more diffi- 
cult to handle than all the problems of even the war 
itself. The apostle of gloom is of all men the most 
unwelcome and the most unhelpful, but the opti- 
mist who tries to humour us into the belief that all 
will be well when the war is ended is a dangerous 
and an undesirable companion, for the plainest facts 
of the situation should compel us all to approach 


the times that lie ahead with the utmost seriousness 


and foresight. It is not only in the countries that 
will lose the war that there will be unparalleled diffi- 
culties of various kinds to be faced; the nations that: 
win, and the nations that are neutral, will also have 
their period of anxiety and stress and their own pecu- 
liar problems to solve. Nemesis will inevitably punish 
our enemies, and they will settle between them- 
selves, perhaps quarrel over, their own difficulties. 
But the effects of colossal expenditures and the dis- 
organisation of three yearS will be felt by the vic- 
tors, too, though the problems of the Allies will be 
different from those of their enemies. There wil? 
be a freer inter-trading and a strong bond of sym: 
pathy between them, while many markets of the 
world will be wider open to them than ever before 
if they are in a position to take advantage of the 
situation, but the German business man has to learn 
that he has, through his Government, set practically 
all the world by the ears, and will not easily regaim 
the prestige of pre-war days. We shall inevitably 
witness some hard striving for terms which will open 
the way for economic security and the resumption 
of former activities. At present the industrial mag~ 
nates of Berlin and their satellites may recognise 
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the economic menace of the future, but apparently 


the people are still blinded to their future hardships 


unless the return of the Stockholm visitors has 
adequately informed them of the feelings of revul- 
sion of the whole world against them. 

So far as the British Empire is concerned, we have 
been discussing our own after-the-war trade prob- 
lems ever since the outbreak of war. Great things 
have been done here, ,and in the Colonies, which 
will prevent our falling back into positions of 
apathy and unpreparedness. Much of our old sus- 
ceptibility to attack will no longer remain. But 
the changing phases of the whole war situation 
throughout the world have necessarily interfered 
with the elaboration of definite policies respecting 
trade. Our. Government-appointed committees 
have made their investigations, but apparently, in 
the opinion of the Government the time has nòt yet 
arrived when any concrete propositions can be based 
upon these and announced. Our relations with our 
Allies naturally greatly affect these matters, and the 
conclusions of the Paris Economic Conference were 
arrived at and adopted before America had brought 
her vast resources definitely on to our side. We 
may reasonably anticipate that new economic and 
trading agreements will be entered into in many 
directions, and it máy well happen that after the 
war a near approach to commercial co-operation will 
take place among some of the great peoples who 
in the past have been in competition with each 
other. There is the possibility of closer working 
arrangements being introduced between parts of 
the British Empire and the United States, and the 


latter is strengthening some of her concerns so` 
that they may be in a position to defeat any efforts — - 


that German trust organisations may be able to put 
forth abroad. . 


Before the end, the situation may yet undergo 
other changes, for we must recognise that most 
things are still in the melting-pot. The German 
mind is a thing fearfully and wonderfully made. 
Looked at from the point of view of the Allies, the 
economic $osition can only become worse and 
worse for her people the longer the war is con- 
tinued if the Allies remain solid, with the substan- 
tial reinforcement of the United States. But ‘the 
German people cannot speedily throw down the 
Prussian forces that have brought them face to face 
with ruin; if they fully knew the temper of the world 
that is against them they probably would do so in 
order to save some measure of their former inter- 
national trade for the millions of workers. Almost 
inevitably, as it seems, they must yet curse the day 
when they were first led to bow down before the 
clay-footed idol of Prussian ambition. 

We may leave our enemies to work out their own 
salvation. Necessity requires that we should centre 
our attention and effort on our own measnres 
of preparation for the future. A speech recently 
delivered in the Canadian Senate, by the Hon. 
Frederic Nicholls, on ‘‘ The Conservation and Ex- 
tension of Canadian Trade” shows that anxiety 
there has Ied to proposals for immediate prepara- 
tions to be set on foot for the after-the war period 
of disorganisation. ‘‘ When the war ends,” said 
Mr. Nicholls, “ we run great danger of a panic 
through disorganised trade conditions unless the 
Government lends a helping hand.’’ He calls for 
constructive statesmanship and the risking of mil- 
lions of State funds in the development of trade. 

‘“ Constructive statesmanship,” based upon a full 
appreciation of all the difficulties, will be what all 
our Colonies and the Allied nations will need in the 
momentous years to come. Heaven grant it may 
not fail us! | 

We now have a “ Minister in Charge of Recon- 
struction ” in the person of Dr. Addison, whose ex- 
perience of practical life at the Ministry of Muni- 
tions should render him better fitted for the intro- 


duction of workable measures for Social Reform. 


From him and from the Ministry of Labour we'shall_ 


_ require much ‘‘ Constructive Statesmanship.”’ 


InreREST in the gonstitution and 

The Electric intentions of the Board of Trade 
Power Supply Departmental Committee on Electric 
Committee. Power Supply continues unabated. 
As reported in our “Notes” 


columns to-day, the representation of various in- | 


terests on that body has been the subject of ques- 
tions in the House of Commons; not only the muni- 
cipal supply authorities, but also the -provincial 
companies and the metropolitan undertakings are 
endeavouring to secure a voice in the deliberations 
of the Committee. Sir Albert Stanley considers 
that the Committee as now constituted is sufficiently 
representative of all parties, and is disinclined to 
make further additions to tts membership. 

The demand for direct representation of particu- 
lar interests on deliberative bodies is a familar fea- 
ture of our social system; but we are not at all 
sure that the principle is a good one. Allowance 
must be made, no doubt, for personal predilections: 
a man immersed in a certain mode of thought 
must necessarily arrive at conclusions in -harmony 
with his experience, and perfect freedom from bias 
cannot be attained by him. Hence, if members of 


one section of a profession or trade are appointed 


4 


on a committee, it is not only fair but necessary 
that members of other sections, whose interests 
diverge from those of the former, should also be 
nominated. . But it is the duty of each member of 
the Committe¢ to endeavour to do justice to all 
sections, not-to further the interests of any one 


section, and for this reason it would be far prefer-. 


able that the Committee should be constituted as a 
judicial body with no sectional interests to serve at 
all. The idea may be Utopian, but if it could be 


carried out, it would make for efficiency and justice. - 


One of the most noteworthy of: j 
the many advances in electrical 
- applications which the war has ' 


Electric 
Furnaces. 


directly brought about in this coun- 
try is the remarkable popularity which the electric 
steel furnace has acquired in a short period. It is 
true that before the war electric furnaces had been 
installed here and there—mainly in Shefheld—but 
progress was slow, and manufacturers regarded the 
new practice as experimental in character, while the 
irregular nature of the load largely discounted its 
obvious advantages in the eyes of the central-station 
manager. 
However, war conditions brought the matter to 
a head ina hurry; the urgent necessity of increased 


supplies of special alloy steels of the very highest. 


quality, and of utilising all scrap to the best advan- 
tage, compelled steel manufacturers to make in- 
vestigations, with the result so often experienced 
in connection with the applications of electricity— 
they found that not only was the output increased 
and the quality of the product vastly improved by 
the electrical process, but also the cost of labour 
was greatly reduced, and the cost of energy. was 
quite reasonable. Moreover, the supply authorities 
under the new conditions were more solicitous for 
the fulfilment of the manufacturers’ requirements 


‘than for the uniformity of their voltage records, 


and did all in their power to ensure an ample supply 
of electrical energy. Consequently, the electric fur- 
nace has scored a signal triumph, and has proved 
of inestimable value to the nation. It is for this 
reason that we have published all the information 
regarding it that has been available, for the assist- 
ance of makers and users of steel furnaces. When 
the war is over we hope to place before our readers 
particulars regarding developments in this connec- 
tion, such as the provision of generating plant, &c., 
at certain centres, that will astonish them. 
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THE THEORETICAL CONSIDERATION 
‘OF THE VENTILATION OF SUB-STATIONS 
AND TRANSFORMER HOUSES. 


By T. H. WOOD. 


ALTHOUGH this subject is so important a factor in the design 
of sub-stations, it does not always receive the consideration 
which it deserves, especially as the results obtained by 
theory agree so well with the conditions found in well- 
designed sub-stations, 2: nosas j | 

Between the two modes of-ventilation, mechanical and 
natural, it is impossible to fix any hard and fast rule, as 
each has its own particular advantages, and local conditions 
must always be the deciding factor. Natural ventilation 


has the great advantage of utilising the heat derived from — 


the energy losses of the plant, so that the running cost is 


mil, and the initial cost of the louvre ventilators is not . 
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SECTION OF SUB-STATION WITH SIDE WINDOWS (k = 05). 


excessive. A common form of construction is to have them 
about 2 ft. high, running the length of the roof. The 
disadvantage of the louvre type is that it is not easy to 
vary the ventilating area, so that on light load in winter 
time the sub-station gets very cold. This can be remedied 
to a certain extent by employing a double row of windows, 
made to open and close as desired, and arranged in the form 
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SECTION OF SUB-STATION WITH LANTERN (k = 0'6). 


of a roof lantern, thereby serving the double purpose of- 


lighting the centre of the building and providing a means 
of ventilation which can be regulated. 
Mechanical ventilation is usually carried out by means of 
a propeller fan fitted in a circular hole near the roof, the chief 
advantage being the much reduced ventilating area required ; 
‘and if it is fitted in the gable end, it can often be made to 
` assist in the architectural design of the building, but one 
3 Tust not overlook the running cost. 
_ In the following calculations, only the total plant which 
‘ 18 likely to be running at one time and at its rated capacity 
38 taken into account. The converting machinery is only 
sedesigned for overloads over a certain period of time ; 
when the machinery is taking an overload, the total extra 


1 
i 


heat given out would probably only balance the heat 
absorbed in heating the plant and room, &c., through the 
20° F. rise allowed, and, for practical reasons, has not been 
included in the formula. | 

The power lost in the whole plant, transformers and 
converters combined, will be converted into heat, so that it 
is an easy matter to find the exact amount of heat generated 
in the station. | 

The power loss is (100 — eff. per cent.) x size of plant 
in KW. + 100. This will be denoted by E kw. 

To convert & kw into British thermal units per minute, . 


E kw x 1:34 x 88,000/778 = 56°8 x ku 
| per minute. 


B.TH:U. 


As the specific heat of air is 0°24, one B.TH.U. will raise 
1/0°24 = 4:2 lb. of air through 1° F. at constant pressure, 
and at 70° F. 4:2 Ib. of air occupies 55 cb. ft. 

The total number of cubic feet of air per minute raised 
through (T — /) degrees F., where T is the inside temperature 
and ¢ the outside temperature of a building, is given by— ` 

C= 568 E kw x 55/(T — H) n. (1) 
and this quantity of air will have to pass through the atation 
every minute. — | . 

It will now be necessary to find the velocity at which the . 

air will pass through the ventilators due to reduction. in 


specific gravity ; this will depend upon the height of the 


building and the difference in temperature between. the 


inside and outside air, and is given theoretically by— 


4 


v = 480 V [A (r — HE+ 460)) (2) 


‘where v =. velocity of air in feet per minute, and 4 = 


of louvres. E ais, 

In actual practice this will vary according to the design 
of the station, and the above should be multiplied by a 
constant k varying from 0'4 to 0°6, the constant approaching 
the higher value the nearer the station approaches a straight 
shaft. e values given below have been found suitable for 
the particular types of. buildings concerned (see figures). 

The area of the ventilators will be :— l 3 

Cubic feet of air to be removed per minute + velocity of 
air through ventilators in feet per minute, and substituting _ 
from equations (1) and (2)— 


A = 568 B kw x 55 |(T — £) oy 480 / [A(T -Ai -+ 
460)]. 


height of sub-station from centre of . bearings to under side — 


"i 


This can be greatly simplified if we take the average 
temperature in England at 62° F. and the permissible rise- 
at 20° F. | 

The equation then becomes— . 


A = 56'8 E kw x 55/20 + £480 y [h x 20/522] 
= 156°2 E kelk 480 V[0883 A]... (8) 


Where E kw = loss of power in KW.; k a constant 
depending upon the design of the station and varying from | 
*6 to 4; and A height of louvre ventilators from centre of 
machine bearings or half height of transformers. | 

As a practical example, let .us take the case of a 
1,000-KW. rotary converter with transformers, the combined 
efficiency being 92 per cent., height of sub-station 25 ft., 
taking k = °5. 


Area = 156°2 E kw/k 480 y ['0383 h] 
= 12,496/235 = 54 sq. ft. 


One must bear in mind the difference between ‘the venti- 
lation of a sub-station and that of a public building ; in 
the former case, the main object is to keep the temperature 
within certain limits, and not, as in the case of a public 
building, to change the air for sanitary purposes. There- 
fore, the cooling effect of the walls, roof, and windows tends 
to reduce the ventilating area required in the case of a sub- 
station, but in the case of a public building this would have 
the reverse effect if natural ventilation were employed. A 
better result can, therefore, be obtained by taking into 
account this loss by radiation, and the following gives the 
B.TH.U. loss by radiation per sq. ft. per hour per deg. F. 
difference between the inside and outside air tem- 
peratures :— 
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Brick wall. Thickness... 9in. 14in. 18in. 22ķin. 
: B.TH.U. per hour °45 ‘3 29 “21 
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l yy) yy Skylight Hs ben dvs. 103. p 
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As the temperature rise in the station is fixed at 20° F., 
the total loss of heat in B.TH.U. per minute is given by— 


Loss B.TH.U. per minute = (area of walls x k, 
+ area of windows x k, + area of skylight x k, 
+ area of roof x k) x 20 + 60 
| = 4% (areas x k), 
and this quantity will have to be subtracted from the heat 
generated in the station, and modifies formula (1)— 


[56°8 E kw — 4 X (areas x k,)] x 55 + 20... (4) 


This gives the quantity in cb. ft. of air to be changed 
after allowing for loss in radiation through the walls, 
roof, &c., and ‘the modified ventilating arca will be from 
equations (4) and (2)— l 
[568 E kw — $ X (areas x k,)] x 2°75/k 480 x 

V C0383 A). oes o a a a aa 5) 

Working out the previous example of a rotary converter 
of 1,000 kw. with transformers, the combined efficiency 
being 92 per cent., height of sub-station 25 ft., again 


taking k =°5, the area of 14-in. brickwork = 1,488 sq. ft., 


area of glass in roof 216 sq. ft., area of slates on 1}-in. 
boards 360 sq. ft. — 


[56-8 x 80 — 4 (1,488 x '3 + 216 x 1°03 
+ 360 x °38)] 275/5 x 480 x y ('0383 x 25) 
o — = 50 sq. ft. 
By taking into account the loss of heat by radiation, the 


ventilating area has been reduced 4 sq. ft. for a 1,000-Kw. 
machine. 


Mechanical Ventilalion.—If the ventilation is to be done 
by fan the quantity of air in cubic feet per minute to be 
“moved will. of course, remain the same as with natural 
ventilation, and is obtained from equation (4). If a pro- 
peller fan is used the diameter can best be obtained from 
the maker’s catalogue, or approximately from the formula— 


. D= y [c/0°75 Nn], 
where D = diameter of fan in feet: N = number of revs. 
per minute ; and c = cubic feet of air moved. 


By substituting equation (4) in place of ¢ in the above 


expression— a 


= yý [{56'8 E kw — ł X (areas x k,)}2°75/'75 N]. (6) 
Working out the diameter of fan required for a station 


exactly as in the previous example, and taking revs. of fan- 


per minute as 40Q— 


p= vy [(4,544 — 272) 2°75/°75 x 400] = 3 ft. 4 in. 


diameter. 


Thetefore, by using mechanical ventilation, the area has 
been reduced by 50 — 8:72 = about 41 sq. ft. for a 
1,000-KW. set. 

Finally, let us consider two cases which occurred in actual 
practice : the first, a éub-station lay-out of two rotary con- 
verters with transformers, each 1,500 KW. rated capacity 
and 92 per cent. efficiency, one of which only was to be 
used, the other kept as stand-by. The overall dimensions 
of the building were 35 ft. x 50 ft. x 23 ft. hich to eaves 
and 32 ft. to under-side of ventilators. The radiation areas 
were I4-in. walls, 4,120 sq. ft., roof slates on boards, 
1,250 sq. ft., and glass in skylight 600 sq. ft. In this 
station the ventilating area was 64 sq. ft., and the tempera- 
ture rise 15° F. Let us see how this compares with the 
formula :— 


Area = [56'8 x 120 — 4 (4,120 x '3 + 1,250 x ‘38 + 
600 x 1°03)] 275/6 x 480 x yV (0383 x 32 
= (6,816 — 776) x 2°75/288 x 1:1 = 16,610/317 


= 52°5 sq. ft. 


And as the formula allows for a 20° rise, I think the 
results were very satisfactory. 


The second case, one that was much more guitable for 
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comparison, the station being full of plant under a fairly 
steady load, was a transformer house with three 500-K.v.a. 
transformers under full load, the efficiency being 98 per cent. 
The ventilation was by a fan 2 ft. in diameter, making 600 
R.P.M., and the temperature rise about 20° F. The area of. 
14-in. brickwork was 594 sq. ft., 9-in. brickwork 774 sq.ft., 
iron doors 242 sq. ft., and roof (slates only) 364 aq. ft. 

The diameter of fan required as obtained from the 
formula is— 
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‘75 x 
= č [(1,704 — 377) x 2°75/450] = %8 = 2 ft. diameter. 


The formula in this case agrees exactly with the results 
found in practice. | 


ee 


WESTINGHOUSE TURBO-ALTERNATORS. 


THE constant progress that ‘is taking place in the evolution of the 
turbo-generator causes special interest to attach to two brochures 
which have been issued by the British Westinghouse Electric . 
and Manufacturing Co., Ltd., describing respectively their steam 
turbines—high-pressure, low-pressure, mixed, and back-pressure— 
and their alternators for coupling to them. At an early stage, 
when licensees of the Parsons type of turbine, the Westinghouse 
Companies saw the desirability of combining the advantages of the 
impulse type with those of the reaction type that they were 
building, and substituted for the high-pressure stages of the 
Parsons turbine a velocity-compounded element on the impulse 
principle, thus producing the “disk and drum” fype of turbine 
which has become so popular. Later, after a thorough investiga- 
tion of the systems available, they took out licences to manufac- 


a 


Fig. 1.—DIAGRAMMATIC SECTION OF WESTINGHOUSE-RATEAU 
HIGH-PRESSURE TURBINE. 


ture under the patents of Prof. Rateau, of Paris, and eventually 
adopted the impulse principle for their standard machines. 
It was, however, considered desirable to employ a velocity whee 
at the high-pressure end instead of following the pure Rates 
system throughout, as the latter would give a pressure inside a 
casing, with steam at 175 lb. per sq. in. absolute (12'3 kg.fom y 
superheated to 525° F. (274° C.), of 85 1b. per sq. in. (6 kg/cm. 
at 415° F. (213° C.), whereas the modified design, as shown in th 
accompanying section, fig. 1, enables the pressure in the casing t° 
be reduced to 35 Ib. per sq. in. abs. (2°5 kg./om.*) und the tempers: 
ture to 265° F. (130° C.), thus lightening the construction ant 
avoiding distortion of the cylinder; at the same time with 
the velocity wheel the machine is shortened between the bearisé* 
the shaft is stiffer, and the critical speed is raised. While the 
drum turbine is cheaper tò construct) the disk type lends iteslf to 
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more accurate calculation of the stresses. Each wheel can be 
balanced separately on the shaft, and thus the whole spindle is 
balanced throughout. The dram construction may be balanced 
statically, but be considerably out of running balance. 

For these and other reasons, the British Westinghouse Co. 
adopted as their standard the pure impulse turbine, having a 
velocity wheel at the high-pressure end and the Rateau impulse 
wheels for the succeding stages. 

The steam first expands through nozzles in which its potential 
energy is partly converted into kinetic energy, acquiring sufficient 
velocity to do work efficiently on two rows of moving blades, the 
intermediate fixed blades being merely deflecting or guide blades. 
After the steam leaves the velocity wheel its expansion is con- 
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The blade wheels are of the finest wrought steel, of taper section, 
and are machined all over: large holes are provided to ensure that 
the pressure on both sides shall always be the same. 

The blades are machined out of the solid bar to a curve defined 
by a former fixed on the machine, so that they are all exactly 
alike in shape and weight. The methods adopted for attaching 
them to the wheels are shown in figs. 5 and 6; the former applies 
to the velocity wheel, the blades being dovetailed into and accu- 
rately fitting a T-slot, while the “straddle” type is used for the 
disks, to which the blades are attached with rivets in double shear. 
The wheels are forced upon the shaft and driven by feather keys, 
the last wheel being fixed with a nut. The axial clearance between 
the blades and stationary parts varies from į} to 7, in. (3 to 5 mm.), 
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a, Disk carrying moving blades; b, Diaphragms with fixed blades; e, Nozzle blocks; d, Glands; e, Bearings; f, Registering block; 
: h, Safety governor; k, Coupling. 


Fic. 2.—LONGITUDINAL SECTION THROUGH WESTINGHOUSE-RATEAU H.P. FMPULYE TURBINE. 


tinued in single stages until the exhaust pressure is reached, each 


stage consisting of a diaphragm fixed in the cylinder and a moving - 


wheel on the shaft ; the velocity acquired by the steam in expand- 
ing through the diaphragm nozzles is completely used up on the 
Po wheel. A section of the complete turbine is given in 

g. 2. | 
_ There are usually three nozzle blocks, the number in use depend- 
ing upon the load. The main governor is driven by a worm on the 
shaft between the main bearing and the registering or thrust 
block, the duty of which is not to resist end thrust, as there is 
none, but to maintain the shaft in its correct position with regard to 
the cylinder. The oil pump is driven from the main governor 
shaft. It will be noticed that one end of the cylinder is fixed to 
the bedplate, while the other is free to slide on a guide to allow of 
expansion ; the tranverse expansion of the cylinder is likewise pro- 
vided for. The cylindér is of special cast-iron, strengthened with 
ribs, but the high-pressure nozzles are of wrought steel, machined 
allover. The diaphragms are cast in halves, as shown in fig. 3, 
with spigot and socket joints to prevent leakage of steam from one 
side to the other. and the respective halves in the upper and lower 
portions of the cylinder are not disturbed when the machine is 


FIG. 3.—SPLIT-DIAPHRAGM. 
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opened : the outer periphery of each diaphragm fits in a groove in 
the vylinder, and the inner periphery is provided with special 
glands, which aimost touch the shaft. The guide blades are 
of special steel, cast into bhe cast-iron diaphragms, or segmentally 
fixed to the diaphragms when cast-steel is used for the latter. . The 
advantage of split diaphragms, with regard to accessibility. as com- 
pared with the practice of threading one-piece diaphragms on the 
shaft alternately with the blade wheels, is self-evident. 


and the radial clearance between the tips of the revolving blades 


` 


and the cylinder is never less than } in. (6 mm.). 

The shaft is of steel, stepped in diameter for each wheel, and is 
fitted with the Westinghouse water gland at each end, as well as 
with a labyrinth gland at the high-pressure end (where the pres- 
sure is about 20 lb. by gauge at full load); between the two glands 
at the high-pressure end is a connection to the exhaust space, so 
that both water glands are under identical conditions. They are 
absolutely air-tight, keep the bearings cool, prevent escape of 
steam into the engine room, and are perfectly self-adjusting under 
all conditions of load and vacuum. f 

The governor valve and overload valve are operated by an oil 


relay. The valves are of the balanced double-seated type. with 
.self-aligning plates. The governor is of simple design, with pro- 


vision for varying the speed whilst running. and an overspeed safety 
device is fitted on the end of the shaft, which trips the stop valve 
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Fia. 4.--DIAPHRAGMS IN POSITION IN HALF-CYLINDER. 
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in case of excess of speed by releasing the oil pressure in the relay 
cylinder. i 

The bearings are usually of cast-iron lined with white metal, 
and are provided with liners allowing the main spindle to be 
adjusted in any direction. A rigid shaft coupling is used for high- 
speed turbines, and a flexible type for low speeds, the latter con- 
sisting of two serrated heads engaging with a cylindrical sleeve. 
which can be slid to either side ony removing a cover plate, so that 
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either of the revolving elements can be removed without interfering 
with the other. 

Exhaust, mixed-pressure. back-pressure, and reducing turbines 
are built on the same general lines, the design being varied to 
suit the conditions. Small turbines for driving electrical generators 


of 25 to 200-KW. output are also made, with a single two or three- . 


row velocity wheel; these, it is said, can compete in price and 
efficiency with the high-speed steam or gas engine. They are 
extremely light. compact, and simple in construction, and find 
many useful applications. 

Fig. 7 shows the arrangement of the steam-chest. over-speed 
trip gear, &c., of a high-pressure turbine. 

Turning to the subject of alternators, there is no such choice of 
rival systems as in the case of turbines; practice tends towards 


In small machines former-wound coils are used; one end is left 
open, to enable the coils to be pushed into the slots axially, after 
which the ends are connected together. * 

Fig. 9 shows in detail the method of clamping the end connec. 
tions with wood blocks and inetal bolte. Short-cironit tests at full 
voltage have been made in many different sizes of machines, 
demonstrating the ability of the winding to withstand the resulting 
stresses. 

The rotor is the crux in the design of a turbo-alternator, owing 
to the necessity of perfect balancing as high speeds, smple 
strength, and adequate ventilation. The end windings in par- 
ticular present difficulties in design, as they are often of consider- 
able weight, and must be absolutely immovable. The Westing- 
house Co. has adopted the smooth cylindrical type with radial slots, 
which lends itself to the easy anchoring of the winding, large output 
for size, vood wave form. silent running, and facilities for ventila- 


Figes. 5 AND 6.—BLADING OF VELOCITY- 
COMPOUNDED AND IMPULSE WHEELS. 


\ . 
uniformity in the main design, and the differences between one tion. The core is usually forged solid with the shaft, of high-class 
and another make depend rather on details of design as 
regards methods of winding, ventilation, &c., than upon broad 


principles. 


Fic. 7.—END VIEW OF WESTINGHOUSE-RATEAU H.P. IMPULSE 
(a TURBINE. 


material ; the coils are held in the slots by metal wedges, and the 
end connections are enclosed in steel or bronze end rings. The 


The Westinghouse turbo-alternator has a stator of the usual 
cylindrical type, consisting of steel punchings rigidly held in a 
substantial yoke, with air outlet chimneys at both top and bottom ; 


Fic. 8._-ARMATURE WINDING OF 5,000-Kw., 11,000-VOLT, 
1,000-R.P.M, TURBO-ALTERNATOR. 


either of these can be used for the discharge of heated air, which 
is preferably carried away by ducts to the exterior of the building, to 
ensure qhieter running and a cooler engine room. The winding 
consists of separate bars and end connectors, which can be with- 
drawn independently for repairs ; this system, as shown in fig. 8, 
allows of a solid bracing of the end connections, a most important 
matter, without interfering with the ventilation. The conductors 
‘re laminated to prevent eddy currents, and in large machines each 

ductor is insulated for the full voltage between the terminals. 


Pte 


=. w a a A 


slots are wide and comparatively few in number, so that the end 
connections are substantial straps, from l$ to 2 in. (38 to 51 mm.) 
wide in large machines, which resist deformation, even if the 
machine is short-circuited and the rotor brought to a sudden 
standstill. The blocking at the ends can therefore be reduced to 
a minimum, and the space utilised for ventilation. Fig. 10 show: 
a rotor partly wound, and fig. 11 the completed rotor. 


) 
\ 
\ 
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f . 
Fig. 9.—SECTION OF END WINDING, SHOWING METHOD OF 
CLAMPING. 


In order to compress the winding and insulation to a practically 
solid condition, a clamping system consisting of heavy steel rng 
and radial screws is employed, as shown in fig. 12. By thë 
means a pressure is applied to each coil approximately equivaler 
to the centrifugal force at full speed, amounting to from 50 to! 
tons per slòt on the larger rotors. This high pressure, com i 
with baking at a high temperature, eliminates all possibility ° 
“breathing ” of the coils in service. Each coil is made in one ple 
without joints, 
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In turbo-alternators, which give a large output from a small 
volume of material, efficient ventilation is of supreme importance. 
In the smaller Westinghouse machines cold air is drawn into the 
casing by means of fans mounted on the ends of the rotor, and dis- 
charged through ratial ducts in the stator. The larger machines 
are provided with the Westinghouse patent radial-axial system, 
according to which axial ducts carry air.from both ends of the 
machine to radial ducts, from which it passes outward into the 
yoke (fig. 13). Local heating is prevented by causing the air to be 


Fig. 10,—8,000-K.vV.A., 2,400-R.P.M. ROTOR, IN COURSE OF 
WINDING. 


Fig. 11, —COMPLETED 8,000-K.V.A. ROTOR. 


discharged from the axial ducts over the whole length of the stator 
core, part of the air from each end being led the whole length of 
the core. Thus the advantages of uniform temperature and ldrge 
volumes of air are combined. 

The air enters the rotor by way of axial holes extending the 
whole length of the core, which feed radial ventilation ducts at 


Fig. 13.—RADIAL-AXIAL SYSTEM OF VENTILATION. 


intervals, the air passing across the air-gap and through the radial 
ducts in the stator core. Special care is taken to cool the rotor 
end connectione, and all machines are made self-ventilating. 

The exciter is usually overhung on an extension of the rotor 
shaft, and generally has a radial commutator, which eliminates the 
effects of vibration. 

In conformity with British traditions, reliability and soundness 
of comstruction, combined with high efficiency, have been the 
fundamental considerations in the design of the Westinghouse 
turbines and alternators alike, and that success has been attained 
in respect of these will be admitted. Several machines of 23,500 
K.V.A. have been or are being'supplied to British power stations, 
ver ae a no doubt that larger sizes will be called for at no dis- 
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ELECTRIC VEHICLES IN SHEFFIELD. 


By J. A. PRIESTLEY. 


e ee ee 


(Abstract of paper read before the INSTITUTE OF CLEAXSING 
SuPERINTENDENTS. ) 


SHEFFIELD is easily the largest user of battery-operated vehicles 
for refuse collection, a purpose for which they are particularly 
suitable. In 1914, on the author's recommendation, the T.C. made 
extensive inquiries, and purchased an Edison 2-ton vehicle. which 
has been at work continuously since September, 1915. The results 
were so satisfactory that others were ordered, the numper at work 
at the time of writing being eight, with two to follow. In order 
to facilitate comparison of costs, the author explains that the con- 
ditions relating to bin refuse collection in Sheffield are less favour- 
able to the use of motors than in any other place known to him. 
but the opportunity of using the vehicles on both day and night 
service is a decided advantage. There are no back streets in the 
city ; refuse collected during the day is carried from bins at the 
rear of the houses to the street by the workmen, the minimum dis- 
tance being 20 yards. With horse wagons there are two'men, who 
both help to load ; with " electrics’ there are three labourers, anl 
a driver who only loads occasionally. The costs given below for 
bin refuse include all labour in collecting. 

Ashpite are emptied by “ getters-out,”" who are paid at piece 
rates, and wheel the refuse into the front street, where it is loaded 
into wagons, chiefly at night. Horse wagons are loaded by the 
driver alone, and electrics by the driver and one labourer. The 
costs in the case of ashpit refuse are for loading and removal only. 
The weekly wages at present paid are :— Electric vehicle drivers, 
46s. ; ditto labourers, 43s. ; horsemen, 41s. ; horse wagon labourers, 


38s. The cost of horse, carter, and wagon is taken at 13s. 6d.a | 


day, to which figure is added the wages paid for labourers. 
-The working costs of the “electrics” include wages, vehicle 
costs, tires, and electricity. The vehicle costs are as follows :— 


.. £123 5 10 
; 8 10 0 


Interest and depreciation (10 years’ life) 
Insurance... 


Garage, cleaning, charging, and watering 25 2 8 
Waste, oil, grease, &c. ... oer ius 610 0 
Repairs and renewals... 43 2 0 


) £206 10 6 


or £3 19s. 6d. per week, divided equally between day and night 
work. The tires are maintained under contract. 

The batteries are guaranteed to give 100 per cent. of their 
original efficiency after eight years’ constant service. The life of 
the electric vehicle is necessarily longer than that of a steam or 
petrol vehicle, with many working parts, and the strains and 
shocks which it endures are far less with the electric drive, while 
the allowance for repairs and renewals represents 10 per cent. on 
the cost of the chassis—an ample provision for 10 years’ life. The 
total mileage per week is very low, and nearly one-half of this is 
run without load. 

The period reviewed is comprised principally between March 
26th, 1916, and March 26th, 1917, during which five electric 
vehicles were in use for different periods. In this year 51,499 tons 
of bin refuse were collected by horses at a cost of 654d. per ton, 
and 7,0404 tons by “’ electrics’ at a cost of 57°8d. per ton. Of ash- 
pit refuse, 27,878 tons were collected by horses at a cost of 44°5d. 
per ton, and 10,670 tons by “ electrics-” at a cost of 26°3d. per ton. 
The details of the costs of electric vehicles for bin refuse are :— 


Vehicle costs, about 3} years... £331 1 11 
Drivers’ and labourers’ wages as 1,730 9 8 
Tires—12,640 miles at ld. per mile ... ete 5213 4 
Electricity —19,639 units at ld. per unit... 8116 7 
) $1,696 1 6 

For ashpit refuse, the electric costs were :— . 
Vehicle costs, about 34 years... . £362 16 0 


Drivers’ and labourers’ wages woe .. 641 5 11 
Tires—15,313 miles at ld. per mile ... ne 63 16 1 
` Electricity —24,716 units at 1d. per unit .... 10219 8 


! £1,170 17 8 


As the electrics, with one exception, were working on the longest 
distances, the comparison is not strictly fair to them. As the long- 
distance work iş taken over from the horse wagons, the horse costs 
over the city area have decreased, while the electric costs remain 
at a maximum. In one ashpit district horses and an “ electric ` 
worked side by side, with the result that over a period of 23 weeks 
the average ‘cost was: horses, 66'2d. per ton, and “electrics `” 34'2d. 

r ton. 

Po in addition to dealing with house refuse, the author has used 
electric vehicles for the removal of clinker residue from the 
destructor works to tips at a cost of 21'9d. per ton, (or 16°4d. per 


~ ton-mile), compared with horse labour on the same work, 26d. per 


ton. On another route, removing clinker, the respective costs were 
186d. per ton (18'Id. per ton-mile) and 216d. per top : and on a 
longer route, 193d. per ton (11'7d. per ton-mile) and 20d. per fon. 
The result of 12 months’ working of electric vehicles in Shetlielad 
considered on a financial basis alone is eminently satisfactory. 
The work of the five vehicles for varyiny periods is equivalent 
to that of 3} vehicles for the whole year : the saving over horse 


. costs over the whole city amounts to £1,051: capital has heen 
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written off to the amount of £293; clectricity supplied from the 
destructors represents a further sum of £192, making a total of 
£1,535. Thus 34 vehicles in one year have cleared off more than the 
initial cost of 1} vehicles. If the comparison with horses were 
made only for the districts now served by the “electrics,” the 
saving would amount to more than £2,000. 

The author believes that “electrics “` would also be profitable on 
single shifte only. 7 


Bin. Ashpit 
refuse, refuse. 
A verage, tons per day —horses eee eee 3°42 3°63 
“yg qs 99 ” —electrics eve cou T'67 10°58 
“eee o r 
Value of each eleetric in horses ..; das 715 


These figures relate to the whole city : the number of horac3 
actually replaced by each electric is a fraction under six. 


fe 


LEADS FOR ELECTRIC FURNACES. 


By Pror. ARVID LINDSTROM. 


—— 


(Translated from Teknisk Tidskrift in Metallurgical 
and Chemical Engineering. Abstract.) 


WITH the increasing size of arc or resistance furnaces the diffi- 
culties of conveying the current from the transformer to the 
furnace have become more pronounced. With electrode potentials 
as low as 50 and 100 volts the current necessarily will be very 
high, requiring in turn conductors of a large cross-section, and 
under such conditions two difficulties are met with. 

One is due to the “ skin effect,” or the tendency of the alternat- 
ing current to concentrate in the portion of the conductor nearest 
the surface; the other is due to the self-inductance of the con- 
ductor loop which connects the transformer with the furnace, 
resulting in a low power factor. l 

It is from the above two points of view that the problem of 
furnace conductors is dealt with in the following article, and an 
endeavour will be made to show how the best results may be 
attained when designing the leads, and also how the results may 
be investigated by tests. As an illustration, a known furnace 
installation will be taken for an example. 


I.—THE EFFECTIVE RESISTANCE OF LARGE CONDUCTORS. 


For round conductors Hospitalier has calculated a table for the , 


yatio— 
Re _ x = Cffective resistance with alternating current . 
Ro . resistance with direct current 

as function of f and d, where f is the frequency, and d is the 


diameter of the conductor in cm. (1 om. = 0'394 in.). 
From this table the following values only will be given :— 


fd 720, 1,280, 2,000, 2,880, 5,120, 8,000 
x 1°32, 1°68, 2°04, 2°39, 3°10, 3°79. 

The furnace chosen for the example has a capacity of 900 
kilovolt-amperes at the lowest pressure of 50 volts, so that the 
highest current is consequently 18,000 amperes. The frequency is 
50. The conductors consist partly of four bars 200 x 15 mm., 
spaced comparatively close and connected in parallel. This corres- 
ponds to a cross-section of 120 sq. cm., or a round solid conductor 
with diameter d = 12°4.cm.; fd? = 7,700, and therefore x = 3°7. 

It may be objected that the conductor did not consist of one 
single solid round conductor. This is true, but it must be remem- 
bered that even if the conductor is split, no gain is made if the 
spaces between the laminations do not take away any appreciable 
part of the section, and if instead of being round, the conductor 
had a rectangular or nearly square cross-section, of the same area, 
the conditions would not be much improved. . 

In our case, the four bars are arranged about as shown in fig. 1. 
The bars are spaced wider apart, and the average specific con- 
ductivity is consequently less, but not to such an extent that any 


Fig. 2. 
CONDUCTOR ARRANGEMENT. - 


Fc. 1. 


appreciable decrease of x is obtained. At the same time as this 
specific conductivity has decreased, the linear dimensions of the 
cross-section have increased, and without introducing a too great 
crror, it may be assumed that the resistance in this case is approxi- 
mately three times as great for the 50-cycle alternating current as 
for direct current, or X = 3. 

Now the question arises: How shall the conductors be arranged 
in order that a considerably better result may be obtained’? The 


first thing which suggests itself is-the use of ouly one bar, not too 
nek, but much wider—a bar whose width is 20 to 50 times its 
t ickness, 2 s 


If + = half tho thickness of the conductor in cm., 
=r prs 


where ; 
u = permeability of the material, 
A = specific conductivity in C.G.S. units, 
J = frequency. 


and x may be obtained directly from the curve in fig. 3. This is 
on the assumption that the width of the conductor is infinite in 
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Fic. 3.—DIAGRAM FOR FINDING X. 


comparison to the thickness, an assumption which may be con- 
sidered to apply approximately to our case. When— 


A = 1/2,000 for copper, u = 1 for copper, f = 50, 
then ¢ = 1. 
If now the thickness = 2 4 = 1'5, 2'0, 2'5 cm. 
‘then ¢ h = 0°75,-1°0, 1°25, 
and according to fig. 3, x = 1°03, 1°09, 1°21. 


In all: three cases, but especially in the first and second, a con- 
siderable reduction in the loss has been attained with the same 
‘weight of copper. We could use a conductor 500 X 8 mm., or only 
one-third of the originally assnmed weight, and obtain the same 
loss as that now prevailing. Two-thirds of the installed copper 
could therefore be saved, and the temperature would certainly not 
be materially higher for this conductor than that of the four bars 
actually installed. l 

Even with a single bar 500 x 8 mm., a concentration of the 
current towards the edges must take place, so that a somewhat in- 
creased resistance will result. To avoid this, the conductor may 
be shaped as a pipe or tube, and if its diameter is fairly large as 
compared to the thickness of the walls, the calculation used for a 
bar of infinite width may be applied without appreciable error. 
With a thickness of 8 mm. the outside diameter of the tube would, 
therefore, be 500/r + 8 = 168 mm., this being based on the 
‘assumed area of 4,000 mm.?, which is one-third of that installed 
(12.000 mm.?). 

Instead of an entirely closed tube, it can be separated into two 
halves as in fig. 2, but in the former case it is possible to provide 
for a very effective cooling inside the pipe. 


II.—TuHE SELF-INDUCTANCE IN ELECTRIC FURNACE LEADS. 


The connections between the transformer and- the furnace are 
made as shown in fig.4. The loop in which the self-induction 
takes place is a, b, ¢, d, e, a, and this should obviously be made as 
small as practical conditions will permit, consideration, of course. 
also being given to copper weight and energy loss. The distances 


Fig. 4.—CONNECTION. BETWEEN TRANSFORMER AND FURNACE. 


he and he are each, as a rule, approximately 3 m. at least. The 
question then arises, how can the @lf-induction in such a smal 
loop, consisting of only one turn, reach such a value as to cats 
undue difficulties? The inductamce L in itself is not large. bat 
the’ voltage drop caused thereby, E, = 27 f LI. is considerable. 
This ig naturally due to the large value of 1, and the value seem 
particularly large when compared to the voltage of the furnace 
(50 to 100 volts). . A a i 
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By means of the. following formula the self-inductance of a 
round conductor forming a circular loop, fig. 5, can be calculated : 


= 497 R(0'5S + log, (R/r) —2 r/R) 10- 4 henry 


where R = the radius of the loop in cm. 
= the radius of the conductor in cm. 
If, in fig. 4, 
be = de = 1 = 300 cm. 
cd œ be = li = 400 cm. 


and if the rectangular arrangement is assumed to be dangai to a 
_. circular one with the same circumference, its radius will be 
'* R=Q x 300 +2 x 400)/2 r = 220cm. 

If we also assume that the leads are so heavy and so constructed 
that the radius of an equivalent tubular conductor is ry = 12 cm., 
then the self-inductance will be 

L = 0'934 x 107 nent: 
With acurrent of 18, 000 amperes we get 
E, = 53 volts. . 

For a rectangular loop it is, however, possible approximately to 
deduce the self-inductance directly as follows: If the self-induct- 
ance for the two opposite parallel sides / is calculated in the usual 
manner and similarly for the two sides /;, it is evident that the 
total inductance of the loop will be approximately equal to the 
sum of the two, and thus 

L = 4 (l log, (hjr) + b log. (//r)) 10™ henry = 0'934 x 10% 
— (accidentally) exactly the same value as befyre. This value is, 
however, too high on account of the fact that, the entire side ed, 
which comprises the electrodes with their holders and the furnace 
itself, has a considerably greater cross-section (and consequently 
vreater r) than the rest of the circuit. Takiny this into considera- 


tion, and assuming rı = 40 cm., 
we get L.= 0°836 x 107° henry, . 
and i E, = 47 volts. 


That part of the dictan which is caused by the magnetic 
field within the conductor itself has been neglected, but when, as 
previously stated, the current is concentrated near the surface, the 
error is not appreciable. On the other hand, it may be suspected 
that the value is too great on account of the fact that the side be 
partly consists of cables which are spread out considerably. in 


Pa 


& J 
t e 0% 
oe ewe a 46 
Fra. 5. Fig. 6, Fic. 7. 


which case r, of course, is greater than assumed even for this part 
of the loop. Furthermore, these cables say considerably, which 
makes the area of the loop less. On account of the many irregu- 
larities which the loop presents, it is evident that in general only 
un approximate result can be expected, and in this particular case 
we get possibly a somewhat too large value for the inductance. — 


TII. — MEASUREMENT OF RESISTANCE AND I NDUCTANCE IN 
FURNACE LEADS. 


To measure exactly the effective resistance of the furnace leads 
in our case seems hardly possible. It is customary to measure the 
inductance by means of voltmeters, ammeters, and wattmeters 
connected on the primary side of the transformer, but this requires 
very accurate instruments. 

The writer has used a more simple and direct method, consisting 
in‘ measuring the inductive voltage component of the furnace leads 
directly with a voltmeter. A pressure wire was placed between the 
loop conductors, as shown by th fie dotted line in fig. 4, as well as in 
ti. 6, where the dot represents the relative position of the wire 
with respect to the copper bars. - The potential between the ends 
7 and g of this wire was determined by a hot-wire voltmeter, 
which is the only type which can be used within a reasonable 
distance from the leads on account of their strong magnetic field. 

With the furnace in question, the following values were 
obtained :— 

Current ín furnace leads = 13,700 amperes. 

Voltage at transformer terminals = 51 volts. 

Voltage between f and g = 24 volts. 

The current was measured on the primary side of the trans- 
former, also with a hot-wire instrument. 

The voltaze triangle is as shown in fig. 7, 80 that 


cos ¢ = 45/51 = 0°88, 


If the current were 18,000 amperes and the total pressure of 
51 volts were maintained, the voltage fg would be 31°5 volts, and 
the voltage triangle would give 

cos = 40/51 = 0'785, 
which value would apply for our circuit under full load. 

One weakness of this measuring method is due to the difficulty 
in. placing the pressure wire just right, in that it cannot, of course, 
pass centrally through the electrodes and the furnace itself. The 
induoctgnce voltage will therefore be a little too low, but in any 
case it may be assumed that measurements with different arrange- 
ments of the leads are sufficiently accurate for comparisons. — 

This installation also contained some older ftirnaces. the 
Jeads of which consisted of copper tubing instead of bars. 


A pressure 
and the 


(tubes) carried at some distance from each other. 
wire was placed inside one of the parallel pipes, 
following results were obtained :— 


Current in furnace leads = 18,400 amps.. 
Pressure at transformer terminals = 50 volts, 
Pressure between / and y (fig. 4) = 22 volts. 
Cos ¢ = 0°9. 
As cos ¢ in the previous case for the same current was 785, it is 
seen that the older method gives considerably better results as far 
as the inductance is concerned. This depends partly on the fact 
that tubes are used instead of the laminated bara, but is principally 
due to the lead for each pole being divided into two separate tubes. 
In these tubes. as follows from the above, the increase in the 
resistance and ye additional losses are considerably less than with 
laminated bars 


¢ 


IV.—Sum WARS 


In those parts of the circuit between the transformer and the 
furnace where the two leads come near together (for example, 
between the terminals of the transformer and point gø in fig. 4), 
there is no difficulty in keeping the inductance or the effective 
resistance within reasonable limits ; for example, by suitably trans- 
posing the positive and negative bars. In cases where the common 
distance is relatively great, much can be gained by making the 
leads of two concentric tubes. The inductance as well as the 
increase in the resistance will thus be a minimum. 

In those parts of the circuit, on the other hand, where each lead 
has a separate path, thé use of a single group of laminated bars for 
each lead would, in general, seem unsuitable, especially wheré large 
cross-sections are involved. As near as possible to the place where 
the leads separate. each conductor should be divided into two 
groups, placed sufficiently far apart with respect to the length. 
With a not too great current, each of these groups may consist of a 
single bar whose thickness should not exceed 15 to 20 mm. If the 
current is great, so that for practical reasons a total thickness of 
the bars for each group of more than 20 mm. would have to be 
used. tubes should be used instead of bars. Otherwise the arrange- 
ments should be as stated above—that is, two tubes for each lead 
should be used, placed at a suitable distance from each other and 
with a thickness of the walls from 15 to 20 mm. In general, a 
greater diameter of the tube (and consequently a less thickness 
of the walls) as well as a greater distance between the groups will 
give a better result with regani to the inductance as well as to the 
increased resistance. i, 


LEGAL. 


Prust r, WESTMINSTER CORPORATION. 


In the Shoreditch County Court last Friday, before his Honour 
-Judge Cluer and a jury, Mr. Prust, of Dalston Lane, N.E., a taxicab 
proprietor, sued the defendant Corporation for £34 damages to a 
taxicab. It appeared that at 11 o'clock, on a dark night. one of the 
plaintiff's cabs, while being driven along Knightsbridge, collided 
with another cab—a hansom—causing the damage. The alleged 
cause of the collision was that the Corporation had negligently 
allowed the electric light to wo out at one standard, so that the 
plaintiff's driver was unable to discern his danger. He saw in 
front of him two red lights, which he took to be the danger signals 
put there in connection with an excavation in the roadway. He 
pulled to the right to avoid it, as he thought, and ran right into 
a cab which was coming in the opposite direction. Asa fact, the 
red lights were those at the rear of stationary cabs on the rank. . 
Had the electric light been on he would have seen what was hap- | 
pening and avoided any danger. It was argued by counsel that it 
was the duty of the Corporation to keep these lights going, and 
they would be responsible for anything that happened if they failed 
to do so. 

For the defence, it was explained to the jury that at times, even 
though they used the very best of carbons, and took the greatest 
care, the carbon would fail to drop properly, and out would go the 
light. The electricity supply was carried out by the Westminster 
Electric Supply Corporation, who had three men constantly on 
duty to attend to these light failures. They knew the dangers 
in view of the darkened streets, and they had had to shade their 
lights to the required dimness ; besides which, they were even 
paying the police to give them information of any failure of light. 
On this occasion they were informed that the light had gone out, 

“and sent as quickly as they possibly could, but unfortunately the 
accident occurred in the meantime. Counsel raised a number of . 
points for the jury. Under the Defence of the Realm Act, it was 
an offence to leave a nuisance in the road, and the question was 
whether this could fairly be described as a nuisance under the 
circumstances. Again, there was the question whether the 
defendants had been negligent in having a standard where the 
light was liable to go out, at such a serious time as this, in the 
darkened streets. The jury found for the defendants, and judgment 
was entered accordingly, with costs. 


Ryan r. L.G.C. 


A South Lonpon carman (G.-Ryan) was awarded (£350 damages, 
at the Southwark County Court, against the B.C.C. for personal 
injuries sustained through the wheel of his van catching in a 


| oe cee 


58 


THE ELECTRICAL REVIEW. 


(Vol. 81. No. 2,069, JULY 20, 1917. 


I 


CONTROVERSY BETWEEN LONDON ELECTRIC LIGHTING 
COMPANIES. ; 
At the Surveyors’ Institution, Westwinster,-on Friday, Mr. 
JAMES SWINBURNE, F.R.S., as Arbitrator, concluded the hear- 
ing of a claim by the Kensington & Knightsbridge Electric 
Lighting Co., Ltd., for damages against the Notting Hill Elec- 
tric Light Co., Ltd., for an alleged breach of an agreement. 

Mr. Vesey Knox, K.C., and Mr. H. B. Marriott were counsel 
for the claimants, while Mr. Honoratus Lloyd, K.C., and Mr. 
Bruce Thomas appeared for the respondents. 

In opening, Mr. Vesey Knox said the question was whether 
the taking of a supply of electrical energy in bulk from the 
Metropolitan Supply Co., Ltd., and the Hammersmith 
Borough Council by the Notting Hill Electric Light Co. was 
a breach of an agreement made in 1909 with the Kensington Co. 

Mr. Honoratus Luoyp: I don’t accept that. The point I 
venture to think we have to discuss is in relation to Kensal 
Town, and not Hammersmith. Kensal Town is the one we 
referred to the Arbitrator. Hammersmith has cropped up 
afterwards. 

Mr. Vesey Knox said he thought he should, be able to 
satisfy the Arbitrator that the question of the Hammersinith 
supply should be included. Proceeding, counsel said that in 
July, 1899, the claimants and respondents (both of whom 
had statutory powers to supply electrical energy in Kens- 
ington) agreed jointly to promote a Bill in Parliament 
for the purpose of enabling them to acquire land near Wood 
Lane, Hammersmith, and erect a generating station thereon. 
It was agreed that the joint station should be constructed with 
a generating plant of a total power of 1,800,000 watts con- 
tinuously, and that this output might be used by the parties 
us they might require, but the clalinants were not to be 
entitled to use more than 1,200,000 watts, and the respondents. 
not more than 600,000 watts, without the consent in writing of 
the other, and any lesser output was to be available in 
accordance with the proportions above mentioned. Another 
clause of the agreement provided that the parties should bear 
the expense of working, maintaining, and repairing the joint 
station, and of outgoings and interest on the joint loan by 
ineans of a sinking fund, or otherwise rateably in proportion 
to the amounts of electrical energy taken by the parties 
respectively from the joint station. The Bill was passed, and 
by an agreement dated October 25th, 1900, it was agreed that 


the station should be constructed and equipped by the two ` 


companies by means of an issue of debenture stock of a 
nominal amount not exceeding £200,000, to be secured by a 
trust deed. Another clanse—the one under which the Kens- 
ington Co. now claimed—provided :— 

‘That so long as any of the said stock shall be outstanding 
the two companies shall from time to tirne take from the 
joint station all such electrical energy as each company, 
having regard to its other sources of supply, may require 
for the purposes of its business in accordance with the provi- 
sions of the agreement of 1899, or such other ‘provisions as 
may from time to time be agreed upon between the two 
companies or settled unanimously by the Committee of Man- 
agement.” ; 

The trustees for the debenture-holders (said counsel) were 
obviously not satisfied to lend their money unless the prin- 
cipal agreement was strengthened in that manner. It was 
further provided that the property, after the redemption of 
the stock, should belong to the claimants and the respon- 
dents in the proportions to which they should be entitled, as 
tenants in common, in such shares as should be in proportion 
to the amounts of their respective contributions. The respon- 
dents had in 1909, and since, taken a supply of electrical 
energy in bulk from the Metropolitan Electric Supply Co., 
Ltd., and they had also taken a supply from the Hammer- 
smith Borough Council. Claimants submitted that the Notting 
Hill Co. had thus committed a breach of their agreement. As 
a consequence, the expenses of the joint station to be paid 
by the claiħants were increased to the extent of £1,650 from 
1909 to the end of 1915. The figures for 1916 had yet to be 
supplied by the respondents. The Kensington and Knights- 
bridge Co. accordingly claimed damages, and a declaration 
that the respondents were bound to take electrical energy in 
accordance with the agreement. The respondents, in their 
defence, denied any breach of the agreement, and declared 
that the claimants expressly or impliedly requested them to 
take, or so agreed to them taking. the supply from the Metro- 
politan Co., and to waive such breach, if any. Respondents 
further stated, that they relied upon the following circum- 
stances :—*' In 1907 certain parties in the Borough of Kensing- 
ton, outside the areas of supply of both the claimants and 
respondents, being anxious to obtain a supply of electricity, 
representatives of the two companies met and discussed the 
question of such supply being given by the respondents. The 
parties in question were Messrs. W. N. Davis & Son, of, 
‘Kensal Dve Works, South Row, Upper Westbourne Park, W. 
As a result of the discussions, it was determined that the 
respondents, not being able to give the supply themselves, 
should arrange for it to be provided by the Metropolitan 
Supply Co., Ltd. The respondents accordingly made such 
arrangements, and obtained authority from the Board of 
Trade to give the supply. The decisions referred to were 
made at one of the weekly meetings which took place during 
July, 1907, at which the claimants were represented hy their 


‘politan Co. 


secretary (Mr. Rawkins) and their chief engineer and mana- 
ger (Mr. G. Schultz), and had been acted upon ever ance 
with the full knowledge of the claimants. Since Messrs. 
Davis & Son were first given a supply of electricity, other 
parties outside the respondents’ area of supply bad been 
supplied in the same manner, and the claimants had been at 
all times aware of it, and had acquiesced therein. These 
other parties included a L.C.C school in Middle Row, the 
London General Omnibus Co.; Middle Row Garage; Willian 
Whiteley, Ltd., 222, Kensal Road; Globe Wernicke, Ltd., 
Kensal Road; and the Roman Catholic Schools, Bosworth 
Road. In the further alternative, if the supply in question 
was a breach of the agreement, the respondents contended 
that it was authorised by the London Electric Supply Act, 
1908. They further submitted that they had at all times 
taken such a propottion of the output of the joint station as 
was reasonable, and, in the alternative, if the supply wa 
not in compliance with the agreement, that the claimants 
were not entitled to any payment or to claim any damage iu 
respect of any period prior to the date when the claimants 
first represented to the Committee of Management that the 
respondents were not taking such a proportion of the output 
of the joint station as was reasonable.” 

Proceeding, Mr. Vesey Knox said it was not till 1916 that 
the directors of the Kensington Co. had any knowledge of 
any supply being taken by the respondents from the Metro- 
They immediately nade a complaint, and as it 
had not been met they brought the matter before the Arti. 
trator. Counsel said it was apparent on the score of cost 
that: the respondents had a strong motive for taking the 
supply from the Metropolitan Co. and not from the joint 
station. ` 

Mr. Honoratus LLOYD observed that the Metropolitan (Co. 
laid the mains, and the Notting Hill Co. paid for them. 

Mr. Vesey Knox: If the Metropolitan Co. laid the mains 
they broke the law. The Notting Hill Co. have got the power 
to break up streets by these ‘ fringe ” orders. 

The Arbitrator inquired when tbe Hammersmith supply began. 

Mr. LLoyD: In 1906, sir.’ 

Mr. Vesey Knox (glancing at a document): It says 145 
here. It must have been trifling in 1906. 

Mr. Luoyp: It has always been trifling. It would affect 
the Wood Lane account in respect of your supply not more 
than £5 a vear. . 

Mr. Vesey Knox, continuing, submitted that it was clear 
that the supplying of various customers under the “fringe” 
orders by the Notting Hill Co. was part of their business. 
It was true that the annual accounts of the respondent com- 
pany were sent to the claimants, because it was the custan 
of the London electric light companies to exchange accounts. 
but the directors did not notice that those accounts con- 
tained year by year an itein of “ Electricity purchased from 
other sources.” 

The first witness was Mr. HERBERT WOODFIELD MILLER, who 
said he had been mahaging director of the Kensington (5 
since April, 1914, and that prior to that for some % years be 
waa the chief engineer. Mr. Erskine was the secretary of the 
company during his (Mr. Miller’s) association with it to June. 
1913, when he died. During that time witness was pract- 


cally in daily communication with Mr. Erskine, who never, 


mentioned a word’ about any such arrangement as that 
alleged by the respondents. Witness had ‘searched throusi 
Mr. Erskine’s papers. and had not been able to find a single 
document or note relating to the alleged arrangement. To 
wards the end of 1914 Mr. Rawkins told him the respondents 
were going to enter into an, arrangement with the Omnibus 
Co., that if would be a good stroke of business, and that the 
gupply would be given by the Metropolitan Co. Prior to that 
he had no knowledge or notice that’ they were getting 4 
supply from the Metropolitan Co. 

Col. Crompton, C.B., a director of the claimant company 
since 1901, and chairman of the board of directors since 1:6. 
said that if Mr. Erskine had mentioned anything to him 
about the respondents being supplied by the Metropolitan 
Co. he should have objected very strongly. 

Sir Henry Burss, a director of the Kensington and Knight+ 
bridge Co., said that until Mr. Miller brought the matter 
before the board of directors on March 30th, 1916, it had 
never come before the directors in any shape or form. 

Mr. G. S. Britton, secretary of the Kensington Co., why 
succeeded Mr. Erskine, also gave evidence. 

This was the case for the claimants. 

Mr. Honoratts Luoyp, for the respondents, said be began 
hy protesting against the inclusion of the Hammersmith 
matter, and he adhered to that. The question arose wit! 
reference to two groups of consumers, one in Kensal Town 
and the other in Hammersmith. So far as the Kensal Town 
customers were concerned, they had never been in the ares 
of the respondent company. and were not within their are 
now, and the respondents had no right to supply them ° 
lav a main or anvthing else until after 1910, when tbey 
obtained some “fringe” orders. In Hammersmith the cu+ 
tomers. originally 14 in number, now numbered four—at an! 
rate. four had now come into the area upon the recastiné 
of the boundaries” It was adinitted that at the time of th 
agreement 7thebrespondents had ‘one source of supply. whic 
was their own generating station, and that this was suffice) 
to have supplied both the customers at Kensal Town an’ 
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ment, having a source of supply which was ample, the com- 
pany was not obliged to take the supply from the joint sta- 
tion. If he was right in that construction of the clause in 
the agreement there was an end of the whole case. With 
reference to Kensal Town, it was not legal for the respon- 
dents to supply the consumers until the ‘‘fringe’’ orders 
were obtained. It had been said by his learned friend that 
Kensal Town came within the respondents’ business. He 
(Mr. Lloyd) submitted that it must be a legal business, one 


they were entitled to carry on, and until the ‘‘ fringe ” orders ‘ 


it was an illegal business, and, as such, certainly could not 
be business which would come under the agreement. Regard- 
ing the position when the business became legalised, counsel 
quoted from the Act of Parliament sanctioning the ‘erection 
of the joint station with the object of showing that it was 
'* fer the purpose of supply within the respective areas of 
supply ” of the two companies, and to certain specified 
bodies—the Vestry of St. Mary Abbotts, Kensington, and 
Hammersmith for the White City. 

. The ARBITRATOR: Do you contend that the joint station is 
not even now available for supplying under the “fringe” 
orders? 

Mr. Liuoyp: I do. Although I submit that the decision of 
the company has been legalised by the “fringe” orders, it 
has not enabled the supply to be given from the joint station 
for that purpose. Those are a few points of law I submit to 
you. Counsel went on to refer to the respondents’ submis- 
sion that the taking of the supply from the Metropolitan Co. 
was known and consented to by the claimants. In 1907, when 
they had an isolated request from Kensal Town Dye Works. 
who threatened them with the Board of Trade, they thought 
at the time those works were in their district, and that occa- 
sioned more worry still. Mr. Rawkins had interviews with 
Mr. Erskine, and the latter agreed that it was the wisest and 
best thing to give this one customer a supply. Ak time went 


on other customers came in, and Mr. Rawkins used to tell. 


Mr. Erskine the price he was petting. The real point was 
that that: was done as a perfectly reasonable thing, having 
regard to economic considerations. It was admitted that it 
would have been an uneconomical thing for the respondents 
to have supplied the customers direct from their own generat- 
ing station because of the distance, and what was done was 
done with the knowledge and acquiescence of Mr. Erskine. 

The Arsitrator: The question is hdving done it, and re- 
ceived benefit, have the other side any right to part of that 
benefit? That is a legal question. The. other question is 
economy—whether it would have been wise in the circum- 
stances to take it on at all if you had had to do it vourselves. I 
appreciate your argument that the joint station still has no 
power to supply it. That, of course, stands out by itself. Tt 
has nothing to do with the other points. | 

Mr. LLoyb submitted, lastly, that even if he was wrong in 
law and fact, the claiinants had suffered no damage. 

Evidence was then given in support of counsel's statement 
by Mr. SNe who said he had been secretary of the 
Notting if] Co. since 1903, and manager and secretary since 
1913. Mr. Erskine quite agreed that he should go to the 
Metropolitan Co., and upon the report of Mr. Schultz (who 
was manager and chief engineer up to 1913, and who since 
then had been consulting engineer), the directors determined 
to make arrangements to obtain the supply from the Metro- 
politan Co. On the report of Mr. Schultz. the respondents 
would not have supplied this had it not breen possible to 
-obtain a supply from the Metropolitan Co. 

Mr. Schultz and Mr. Macdonall also gave-evidence for the 
respondents, as well as Mr. Sparks, the President of the In- 
stitution of Electrical Engineers, whose testimony was of a 
technical character, dealing with economie considerations. 

Tt appeared that the claimants had based the amount of 
their claim on figures supplied by the respondents of the 
quantities of electric energy purchased by them from other 
sources. The firures included a certain quantity supphed by 
the Haniunersinith Borough Council. While not agreeing to 
the inclusion of the Hammersmith matter in the case, Mr. 
Llovd consented to the figures being included, and learned 
counsel on both sides agreed that for the purposes of the 
ee the damages should be put at £1,900 up to 1916. 

Mr. Vesey Knox remarked that the primary object of the 


claimants was to get the agreement construed, although thev | 


did not know of the supply by the Hammersmith Council 
until respondents sent them the figures. 

Mr. Ewoyp: It would be hard if you were found to be right 
aver Hammersmith, and we had to pay all the costs when it 
is not in the reference. 

The ARBITRATOR pointed out that the costs were within his 
discretion, and observed that if he found that the Hammer- 
smith question was not before him he could wipe it out. -> 

At the conclusion, the ARBITRATOR intimated that he would 


state bis award in the form of a special case, but in view of. 


the Long Vacation there was no immediate hurry. 


ELECTRICITY Supriy TARIFFS. 
THe Hackney CASE. 


The hearing of this case was commenced in the Chancery 
Division on Tuesday last. It will be reported in later issues. 


WAR ITEMS. 


More Appreciation from the Forces.—A Lieutenant with 
the Tyne Klectrical Engineers, R.B.. writes :— 

" The letter from a lance-corporal in the L.E.E. which ap- 
peared in this week’s REVIEW awakens me to my sense of 
duty, and a very pleasing one it is. Unless one has actually 
been to all intents and purposes completely isolated from the 
outside and commercial world, it were impossible to realise 
the help and benefit dertved from the good old ELECTRICA. 
REVIEW received each week. Although never in the same 
place for more than a few days at a time, I always receive 
the welcome copy from my central address, and I quite agree 
with our L.E.E. friend that without your weekly gift we 
should be out of the times to such an extent that in the better 
days to come we might find ourselves permanently handi- 
capped. I’m sure there are many who would echo these 
sentiments, and were it not for military pressure of duties 
vou would weekly be inundated with budgets of appreciative 
correspondence. Perhaps our occasional slackness in writing 
is due to the fact that we now consider the weekly advent 
of the ELECTRICAL REVIEW in the nature of a priceless institu- 
tion. Be that as it may, you are undoubtedly doing the in- 
dustry one of the best of modern services, and the thanks of 
the profession are due to you accordingly. May you con 
tinue to prosper and carry on the good work till the old times 
come again, when I doubt not but what your reward will be 
superabundantly fulfilled.” 


` Leaving Certificates.—A protest was made at the mewt- 
ing of the Radcliffe (Lancs.) Urban District Council last weeh 
against the decision of the Electricity Committee, by five 
votes to two, to refuse a leaving certificate to the second 
engincer. Coun. Atherton said the certificate should have 
been granted. It had not been granted because the applicant 
happened to be a working man who desired to improve his 
position. The Committee’s decision would probably have been 
different had it been an official who had obtained promotion. 
He knew there was a scarcity of labour, but other under- 
takings were similarly situated. Coun. Lord, the chairman 
of the Committee, said the engineer was away when the 
Cominittee met, and the matter was really deferred so that 
he could be present to state his case. Several members asked 


if the position at Birmingham was still open, and the chair- 


man replied in the negative. A member: Then he has lost 
his chance. The Council referred the minute back, Coun. 
Brooks saying it amounted to a censure upon the Commit- 
tee. Coun. Whewell said the man could have applied to the 
Board of Munitions for a leaving certificate, but onfertu- 
nately he did not take that course. 


After the War.—Speaking at the annual meeting of 
Messrs. J. Tylor & Sons, Mr. Philip Bright referred to the 
subject of Labour conditions after the war. As reported in 
the Financial Times, he said :— E 
o" About two months ago we, in common with almost all 
other engineering firins, had a strike, which lasted more than 
a week and affected the month’s output considerably. The 
causes Were at the time obscure, but 7 have recently been 
investigating them, as one of the Commissioners appointed by 
the Government to look into the question of industrial unrest 
in the North-East area. Our report is now in the hands of 
the Government, and I hope that steps may be taken to re- 
nove any grievanoes which may have been found to exist. 
Personally, I am strongly of opinion that if the workman can 
he persuaded to increase his output and to*utilise to the 
fullest extent every appliance which science, allied with 
capital, can provide, capital can and must afford bim a more 
liberal reward in return for his labour and a reduction of 
working hours to permit him to enjoy the greater leisure and 
recreation which will be his due. The majority of employers 
and workmen are coming to regard conditions of euplovinent 
from a more reasonable standpoint than they did in the past, 
and they ought to combine to influence the extremists of both 
classes who resist the introduction of methods which, if pro- 
perly applied, must tend to improve the relations between 
Capital and Labour. Deliberate restriction of output, as now 
widely practised, is wholly indefensible, but it has been en- 
couraged in the past by some employers who regarded large 
earnings on the part of workmen with suspicion and dis 
approval. Tn America wages are much higher than they are 
here, and the output per-man is enormously greater, and it ts 
in that direction that we must travel if the wealth which has 
been so wantonly destroved during three years of war is to 
be restored. It is now generally recognised that all the pre- 
war conditions which existed in engineering, workshops cean- 
not be restored without a very serious loss of efficteney ; in 
deed, such restoration would be as retrograde a step as the 
suppression of motor traction in favour of horses. We must, 
however, bear in mind that the Government is definitely 
pledged to such restoration, and we are in honour bound 
to see that Labour is in no way prejudiced if it lovally accepts 
—as I believe it will—a reasonable modification of that under- 
taking.” 

Mr. Andrew Fisher, High Commissioner for Australia, 
addressing business-men_in Belfast recently, said that after 
the war approximately( two-yearswould be occupied in re- 
turning to the Dominions the men-who-had come to fight the 
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enemy. That meant that a certain arnount of shipping would 
be utilised, and that to a large extent the productive services 
of these men would be lost during that period, while all the 
time the Germans would be making goods for us unless we 
put up our hands now and told them that they could not 
cone in. We had the men, the initiative, and the enterprise 
to found new businesses, but Government help must be 
vuaranteed. He, for one, hoped that Free Trade as it was 
known before the war would never rear its head again.— 
Daily Telegraph. . 

Mr. J. L. Garvin, speaking to the United Workers, at 
Burlington House, said it was the sheerest moonshine mad- 
ness to immagine that the problems of peace might be left till 
peace was declared, and that all our efforts should now he 
concentrated on the war. The nation which could demobilise 
most speedily would secure an enormous advantage which it 
would be difficult to overtake. Britain would have to demo- 
bilise by ships, and the Continental Powers, fighting on their 
own territories, by rail. Germany had perfected her railways, 
while we had torn our lines up. We had a diminished fleet, 
and must leave large numbers of our workers abroad while 
we carried to their homds the Colonial and American soldiers, 
and this with a sadly diminished fleet. We had to find work 
for 8,000,000 persons, and build, at the smallest computation, 
150,000 houses with a lack of raw inaterial for the purpose. 
France and Belgium could not wait for their rebuilding, but 
roust take the first comers. It was the most imperative and 
urgent problem Great Britain ever had ‘to face. The first 
desideratum was the compilation of a national register with 
a record of all the soldiers and munition workers and the 
available stock of machinery. ‘Disaster would certainly come 
from Labour difficulties unless Capital and Labour could come 
to a common agreement for the production of a new indus- 
trial charter. A career must be offered to the worker, who 
should not be allowed to drift from employer to emplover, 
und there ‘ust be some return to the older and more kindly 
social relations. Larger social ambitions niust be excited and 
gratified for him.—Daily Telegraph. 

Mr. George Lansbury, writing to the Stepney and Poplar 
Federation of the Church of England Men’s Society on 
Labour problems after the war, said: ‘It is no use thinking 
of reorganisation merely for the purpose of more money- 
making. We must recognise the value of a thing not by its 
cost, but its utility. We have degraded Labour and ourselves 
by putting money value on all our services. Most of us have 
lived long enough to know that we cannot put a gold value 
on the things we most care for. Therefore, Labour and 
Capital Must come together on a co-operative: basis—I.abour 
giving its industry, organised into industries or guilds, and 
Capital giving its brains, both as parts of the great business 
of operatie production and distribution.” —Daily Tele- 
graph. 

The Times reports a speech delivered by Lord Leverhulme 
at the Aldwych Club luncheon last week on after-the-war 
problems. We quote the following therefrom :— 

“In what way, asked Lord Teverhulme, were we to make 
the best of our position? The present antagonism between 
Capital and Labour ought not to exist. Capital and Labour 
must be fused into one.* Co-partnership was the one basis 
ol commercialism; but it must not degenerate into charity 
or philanthropy. _Its object must be increased efficiency and 
increased prosperity for all; and it must maintain supremacy 
of management, and Labour must be free to work out its own 
ideals; and there must be greater stability in the arrange- 
ment than a mere cash bonus. Further, the benefit must 
extend to yives and children—he attached the utmost im- 
portance to this—and a man must know that his share in co- 
partnership would on his death go to his widow during her 
widowhood. This benefit would elevate management and 
labour equally in the social scale, and would not be antago- 
nistic to the legitimate rights of workers. Control must rest 
with those who found the cash capital. If we had co-partner- 
ship on these lines there would always be the underlying 
wages system. This must be maintained on the highest scale 
practicable to the industry concerned. The bulk of produc- 
ton was done by machinery, which was getting more and 
P el and costly every day. Would it not be 
tter, instead of running it eight h ; ; ; 
. shifts of six hours each? “Wit : i ee 
two shifts, there would be an increased output and there 
would be an enormous national gain. The days lost through 
illness would be decreased by 25 per cent., and the breakdown 
of machinery would also be reduced. This was the outline 
of the vision he had of meeting the conditions that he thought 
would arise after the war. The greatest stimulus required 
was profit-sharing, which would bumanise industry and make 


the working ‘man no longer antagonistic to the capitalist, be- 


cause he himself would be a capitalist.” 


Trade After the War.—Lord Balfour of ‘Burle; h’s Com- 
mittee on the, question of Trade After the War Leia We 


rg of Lords last week, when important evidence was 
aken. 


Exemption Applications: At the Shoreditch Tribunal, 
Mr. T. Berg, aged 34 years, of 169, City Road, E.C.. electrical 
engineer and scientific instrament maker, made a third appli- 
cation for exemption. He said he wis carrying out a lot of 
electrical work for instruments in connection with the war. 


3 


h such a reduction in hours, and ° 


He was a Russian Pole. The Tribunal granted one month, 
final. 

At Maidstone, Mr. O. Jones, electrical engineer, appealed 
for E. Wicks (28) and W. H. Brown (37). employed on elec- 
trical plant at local works and institutions. Wach was 
allowed three months. , 

Sheffield Tribunal has granted exemption until December 
3lst to C. West (37, Class C3), electrician, appealed for by 
the Lyceum Theatre, Ltd. 

Hitchin Rural Tribunal has given six months’ exemption to 
E. A. Blindell (22, Class B3), electrical engineer to Mr. Marl- 
borough Pryor. He was discharged from tbe Hotfsehold 
Cavalary in consequence of a dislocated knee. 

At Bexhill-on-Sea, on the appeal of Mr. Baker, of Station 
Road, six months’ conditional exemption was granted to F. 
W. Climpson | (B 1), electrician. 

With the assent of the military, exemption whilst engaged 
in the same trade has been granted to A. T. Clarke (33, Class 
C3), electrician, Weymouth. 

Hastings Tribunal has granted three months’ exemption to 
J. P. Murray (31, B 2), fitter’s mate, and N. W. J. Bissenden 
(22, B3), wireman, appealed for by the Tramway Co.; six 
months to C. Gower (39, C 2), tramway motorman; and condi- 
tional exemptiqn without time limit to J. C. Sweatman (35, 
C3), electrician. 

At Brierley Hill, Messrs. Holmes & Cartwright appealed 
for their electrical engineer and fitter (27, B1), said to be 
the only electrician left in the town. Three months were 
granted. 

At Accrington Tribunal, application was made on behalf of 
six tram drivers for leave to bring their appeals before the 
Tribunal. The men ranged from 35 to 38 years of age. One 
half were Class A men and the other half were Class B. The 
Military Representative said he had gone into these cases 
along with the tramway manager, and they came to an agree- 
ment after making allowances for other men. It was too late 
in the day to re-open the cases. Mr. Britcliffe suggested that 
if the men had to go into the Army some of the tramears 
would have to stop. The Tribunal refused to re-open the 
cases, With the exception of a B2 man, who could have a 
fresh examination. If, however, he was returned in the same 
category he would have to go with the rest into the Army. 


BUSINESS NOTES. 


Commercial Intelligence Work of the Board of Trade. 
—Atamecting of the Advisory Committee of the Board of Trade 
on Commercial Intelligence on July 4th a report was presented for 
the quarter ended June 30th. 1917. According to the Bvurd of 
Trade Journal, among the other matters considered by the Com- 
mittee were the future Oryanisation and scope of+the British 
Industries Fair: co-operation of the Board of Trade with trade 
associations in the investigation of foreign markets; the revised 
instructions to Trade Commissioners ; the commercial mission now 
in progress in Spain: and proposals for the formation of a Latin- 
American Association. 


Japanese Electrical Exports to China,— According toa 
recent official report, Japanese electrical materials are being im- 
ported in considerable quantities into the Upper Yangtze district 
of China. | 


Book Notices.—/urming by Motor. london: Temple 
Press. Ltd. Price 1s. 6d. net.—This interesting booklet briefly 
summarises the leading particulars of about 20 types of farm 
tractors and motor ploughs, and illustrates and describes the work 
which they may be expected to perform. It is intended as an aid 
to the farmer in securing the machine best suited to his own con- 
ditions, and, needless to say, its sponsors, the Motor and Commercial 
Motor, have made the most of a pet: subject in the limited space at 
their disposal. The book would be much increased in value by 
the addition of actual data as to cost of operating different 
machines under varying conditions of practica) farm work ; and 
the farmer would probably préfer to be warned of the possible 
defects of new implements rather than find them out by personal 
experience or trial. But if we admit certain shortcomings inberent 
in new appliances. the oil-driven farm implement is still one of 
the best means of labour-saving, and, as such, should be encouraged 
in every possible way. : i l 

“Technical Papers of the Bureau of Standards.” No. %0. 
Structure of the Coating on Tinned Sheet Copper in Relation to a 
Specific Case of Corrosion. No. 91. Temperature Measurements 
in Bessemer and Open-hearth Practice. Washington: Bureau of 
Standards, Department of Commerce. 


Catalogues and Lists.—BritisH THomson-Hovston 
Co., LTD.. Rugby. —List‘No. 4,160 (20 pages) contains full descrip- ` 
tion, with many illustrations, connection diagrams, and tabulated 
particulars, of the company’s ironclad draw-out oil-break switch- 
gear (type O, forms J; and J3). , 

THE KLAXON Co., LTD.. 1, King Street, St. James’, London. 
S.W.1. Small booklet of 24 paves. giving’ illustrations of a few 
of the purposes for which their Klaxon warning: signals are 
suitable. 


Liquidation. —RURAL „DISTRICTS ELECTRIC UNDER- 


TAKINGS, LTD. Winding-up voluntarily. Liquidator: G. W, 
Brown, 24, Martins Lane, Canion Street; London, 
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LIGHTING AND POWER NOTES. 


Bradford.—B. or T. ELECTRICAL Supply CoMMITTEER, 
—The Corporation Electricity Committee has passed a resolution 
fully endorsing and. supporting the action taken by the Hammer- 
smith Electricity Committee in suggesting that Electricity Com- 
mittees should combine to demand that the B. of T. Committee 
should be dissolved, and replaced ‘by competent. unbiassed persons 
not directly interested in electrical matters. 

The Electricity Committee has decided to provide a special coal 
aiding on the Midland Railway at Canal Road, and to install con- 
veyurs between the siding and the electricity works as soon as 
authority for the work can be obtained. 


Bury St. Edmund’s.— YeEAR’s Work1nc,—The borough 
electrical engineer’s report on the working of the electricity 
department for the year ended March 31st last, shows that the 
units sold amounted to 281,507, as compared with 302,680 in 1916. 
- The total income was £4,875, and working expenses £3,828, leaving 
a gross profit of £1,046 ; after meeting interest and sinking fund 
charges and other expenses, there is a deficit on the year’s working 
of £1,037. The cost per unit sold has risen from 2°34d. to 3°15d. 


Cdnada.—OnTaRIo Power Co. PurcHase.—By the 
purchase of the generating plant of the Ontario Power Co., 
Niazara Falls, Ont., the Hydro-Electric Power Commission of 
Ontario have acquired the largest generating plant in Canada. 
The capacity of this plant is in the neighbourhood of 175,000 H.P. 

The arrangement, briefly. amounts to the assumption by the 
Ontario Government of a bond of issue of $14,699,000, the payment 
by ł per cent. 40-year debentures at 80 per cent. of its par value 


for $10,000,000 of capital stock, and the assumption of all Canadian ~ 


and United States contracts. The financial obligation thus amounts 
tu $22,669,000. on the supposition that all the common stock is 
turnéd in, and the contracts include the Commission's own con- 
tract for 100,000 H.P., as well as a contract with the Ontario 
Transmission Co., which distributes throughout the Niagara Pen- 
insula, for 60,000 H.P. There is also assumed a contract for the 
supply of 60,000 H.P. on the United States side of the line. It will 
thus be seen that the Ontario Power Co. held contracts for supply- 
ing up to 220,000 H.P., which necessitated the purchase of a con- 
siderable quantity of power. This, by an old agreement, is being 
obtained from the Electrical Development Co. The agreement for 
the supply of 60,000 H.P. to the United States terminates in 1950 ; 
the price received is $12°50 per H.P. The United States company 
owns ita own distribution system. , 
he Ontario Commission is, therefore, distributing at the present 
. timé in the neighbourhood of 300,000 H.P. This is made up chiefly 
of the 220,000 H.P. obligation assumed from the Ontario Power Co., 
50.000 H.P. purchased from the Canadian Niagara Power Co., the 
venefating plant at Eugenia, the Severn River plants, and the 
numerous developments recently taken over in Central Ontario 
from the Electric Power Co.— Canadian Klectrical News. na 
The Shawinigan Water and Power Co. is constructing a 100,000- 
voll transmission across the St. Lawrence River. This will take 
the form of a 5,000-ft. span of three steel cables carried on towers 
450 ft. high, which will rest on concrete piers in the river. The 
cable supports on the towers are on the same level but 50 ft. apart ; 
the cables are to be brought down behind the towers and anchored. 
_ The spans will require to be insulated at either end, and the insu- 
latots will, in addition to the electrical stress, have to withstand 
4 mechanical stress of above 150,000 lb. each. 


Continental. —PORTUGAL.—A Bill has recently been 
introduced into the Portuguese Chamber of Deputies, under which 
it is proposed to grant State assistance towards the establishment 
of new industries and the development of existing ones in the 
conntry. Among the undertakings which it is proposed shall come 
vitin the schéme are :—The utilisation of available water power 
and the’ manufacture of electrical material and electro-chemical 
products. 

SPAIN.—Application has been made by Julian Hernando, of 
Santa Cruz del Valle, for a concession to establish a generating 
«tation and erect transmission lines for the supply of electric 
energy to Santa Cruz del Valle. Soto Garganchon, and Valmala. 

ItaLy.—The Società Generale Italiana Edison di Elettricità has 
published the conditions of a prize competition for an electric 
kitchen to serve a family of five or six persons, which it has esta- 
blished. Ten thousand lire have been set apart for the prizes, up to 
three in number. Five judges have been nominated—namely, one 
member each from the Milan Royal Technical Institute, the Asso- 
ciazione Elettrotecnica Italiana, the Associazione Esercenti Imprese 
Elettriche, the Lega Economica Nazionale, and the Societ a Edison. 
— kléttrotecnica. 


Chippenham.—The U.D.C. has decided to have the 
electric light installed at its offices. ! 


Crosby.—The P.C. has appointed a deputation to confer 
with the Scunthorpe U.D.C. relative to the latter's application for 
a prov. order for electric supply in the parish, and to which the 
Council is favourably disposed. 


Darton.—The U.D.C. has sanctioned the application of 
the Yorkshire Electric Power Co. to erect an overhead line from 
its power station at Barugh to Gawher. 

Dover.—The T.C. has decidedgo extend the mains so as 


to supply current to a local hospital. The Poat Office having taken 
only 9,989 units instead of 12,000, the guaranteed minimum, the 


í 


T.C. has asked the department to pay 4łd. per unit for 10,000 
units, instead of 4}d. and 44d. per unit beyond, as originally 
agreed. ` l l l Pi 

_Exeter.—YrAR’s WorKING.—The annual report of the 
city electrical engineer (Mr. H. D. Munro) states that the accounts 
of the undertaking for the twentieth completed year of working 
show a gross surplus of £9.789, as against £7,719 in the previous 
year. and a net surplus, after meeting interest, sinking fund, and 
income-tax charges, of £2,043. A total of 1,972.288 units were ` 
sold, a net increase of 207,065. The loss of revenue by reduced 
public lighting is made good by an increase in the tramway supply. 
Allowing for stock differences, the actual consumption of coal has 
been further reduced by 200 tons, in spite of the increased output. 
and the Committee has been able to effect economies in nearly 
every other item of the expenditure account. As a result, the 
overall cost of production per unit has been brought down by 
nearly 12 per cent., in spite of the enhanced cost of all materials. 
The number of consumers has increased by only 55 during the 
year, owing to the difficulty of obtaining cable for connections, but 
15 of these were for power supply, of which an additional 140 H.P. 
has been connected. 


Greasbro’.— Prov. OrpEk.—The U.D.C. has considered 
the notice dated June 8th, 1917, of the intention of the Rotherham 
Corporation to apply for a prov. order to supply electricity within 
the district, and has decided not to assent to the proposals. The 
Council intends to apply for a prov. order itself, and the Rother- 


ham Corporation is to be asked for its terms for a bulk supply, so 


that the Council will be able to supply to consumers at rates not 
higher than those charged within the borough. : 

Halifax.— Yesterday “a new .6,000-KW. turbo-generator 
was to be officially started-up at the Corporation electricity works, 
Lady. Rhondda having consented to perform the ceremony. 

Hucknall Torkard.—Provistonat, ORpER.—The U.D.C. 
is to oppose an application by the Nottingham T.C. for a provisional 
order for electric supply, as the Sherwood Colliery €o. has already 
offered a supply of current after the war. 


Itchen. (Hants).—Prorosep BuLK Suppiy:—The 
U.D.C. has appointed a Committee to discuss the question of 


_ obtaining electricity in bulk for distribution in the district. 


Kirkby-in-Ashfield—E.L. Prorosa.s.—The U.D.C. has 
decided to call a special meeting to diseluss the application of the 
Nottingham T.C. for a provisional order for electric supply. 


Kirkcaldy.—The T.C. having been refused permission to 
borrow £27,000 for extensions at the electricity works, has decided 
to apply for powers to borrow £7,000 for a high-pressure cable 
from the ‘generating station to the Pathhead district.— Glusquw 


- Reoord. 


London.—I..C.C.—The Finance Committee has, with 
the Council's sanction and with the approval of the Treasury, 
agreed to advance on loan £9,185 at 5} per cent. to the Hackney, 
B.C. for electricity purposes. 

STOKE NEWINGTON.—-The Electric Lig@tinj Committee reports 
that in view of the probable shortaye of coal supplies during the 
coming winter, it has had under consideration the charges for 
domestic heating, which are at present 44d. per unit for the first 
hour's daily use of the maximum demand, and 1d. per unit for all 
further consumption. As an alternative. the Committee recom- 
mends that a tat rate of 2d. per unit be offered for domestic 
heating, cooking, &c., to all lighting consumers. 

SHOREDITCH. -— WHISTON STREET EXTENSION. -— The revised 
estimate of the total cost of the proposed extension totals £51,500, 
as against £41,000 for which sanction has been obtained. The 
Electricity Committee recommends that application be made to the 
L.C.C. for sanction to a further loan of £10,500 necessary owing to 
the rise in prices consequent on war conditions since the original 


estimate was prepared; and that the L.C.C. be requested to con- 


sider the granting of the longest possible terms for the same and 
the lowest rate of interest. | 

HAMMERSMITH.—The Electricity Committee has received a 
letter from the Controller of Coal Mines with reference to the 
proposed interconnection of the electricity stations at Battersea, 
Fulham, and Hammersmith, stating that in view of the 
urgent necessity of reducing the coal transport for the London 
area during the coming years, the Controller was anxious to assist 
in the fair apportionment of the total cost of carrying out the 
scheme which was approved in principle in June, 1916, and asking 
if the B.C. was willing to submit the matter to an arbitrator to be 
appointed by the B. of T., whose decision should be final. The 
Committee has approved the suggestion. 

Rotherham.—Mr. Garnham Roper, of the B. of T., has 
held an inquiry in Cog relative to an application by the Cor- 

oration for a prov. order to supply electricity in bulk to the 

exboro’ and Swinton Tramway Co. The prov. order was granted, 
but was limited to the period of the war and 12 months after. 


Sunderland. —PRICE Revision.—At a meeting of the 
T.C., on the 11th inst., the Electricity Committee submitted a 
report which (inter alia) recommended that the tariffs for the 
supply of electricity be revised. Mr. G. S. Marshall contended that 
it was unfair that the revision should only apply to the small 
consumer. Alderman Bruce said the large consumer was under a 
sealed contract, and that the small consumer had never contributed 
anything towards the increased cost of coal-until last year, while 
the shipbuilders—the Jarge?consumers—had always paid for the 
increased cost of coal, Eventually the report was adopted 
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Southport.—The Corporation Electricity Committee has 
given permission tothe Birkdale & District Electric Supply Co. to 
charge an additional 5 per cent. to private consumers of electrical 
current in Birkdale, on condition that the increased profits on 
receipts shall not be taken into account in the event of the subse- 
quent purchase of the undertaking by the Corporation. and on the 
condition that the increased charges do not exceed those charged 
by the Corporation. 


Stoke-on-Trent, — Price Increase. — The T.C. has 
further advanced the price of current from the meter readings at 
the end of the September quarter by 84 per unit, making a total 
increase since the war began of 334 per cent. 

Sutton-in-Ashfield.—Prorosep E.L.—The Nottingham 
T.C. has informed the U.D.C. that application is to be made to the 
B. of T. for a provisional order for electric supply. 


Taunton.—YraR’s Workina.—The accounts of the 


Corporation electricity undertaking for the last year of op2ration ` 


show a gross profit of £5,467, of which £3,532 has been absorbed 
by loan charges, &c., and £521 transferred to the reserve account. 


U.S.A.—According to the Electrical World, the Cincin- 
nati Public Service Authorities intend to improve the lighting in 
14 miles of streets, at an estimated cost of $140,000. Some 913 
new lamps are included, and 294 old arc lamps will be displaced. 
The new lamps will be of a 16-c.P. tungsten-filament nitrogen- 
filled type of 20-ampere 14°l-volt rating. placed 13 ft. 4 in. above 
the pavement, and operated through transformers in the base of 
the standards. 


` Worcester.—Proposkp New Puant.—After consider- 


able discussion, the City Council has adopted the Electricity Com- 
mittee’s recommendation to purchase additional boiler and other 
plant, at a cost of €5,200. It was pointed out that the extension 
would facilitate the linking-up suggestions of the B. of T., and 
would also lead to economies in working -some £575 par annum — 
representing more than the capital charges on the new plant. An 
application for sanction to the additional plant has been made to 
the Government Department concerned, but so far without success. 


TRAMWAY and RAILWAY NOTES. 


Blackpool.—The Blackpool, St. Anne's, and Lytham 
tramway attained ita majority on July 11th, the line having been 
opened on this date in 1896. 


Canada.—The employés on the Toronto tramways 
recently struck work, demanding an increase of 5d. an hour, 
making ls. 8d. an hour instead of Ia. 3d. 

The strike was settled by the acceptance by the men of an offer 
of 3d. an hour increas@{n their wages. 


Continental.—Spain.—The formation of a company for 
ths construction and working of electric tra'n waya and railways is, 
says La Energiu £ectrica, under consideration at Barcelona. The 
promoters are a Dresden firm, who. however, contemplate raising 
the capital by local subscriptions. Railway schemes immediately 
in view are a line from Almeria to Berja, and another from Coin 
and Ronda to Tolon (Balneario). 

The Compania del Tranvia Electrico de Aviles has applied for a 
concession for the construction of electric tramways from Villa- 
legre to Aviles and San Juan de Nieva. , 

SWITZERLAND.---A decision which the Administration of the 
Swiss Federal Railways has come to settles the question which 
has long hung fire. A water-power station is to bə set up on the 
River Ritom,on the southern slop: of the Gothard range, providing 
a fall of over S00 matres. Three turbines will be installed at first, 
each of 12,000 H.P.— L Industrie Electrique. 


Halifax. A tramway accident occurred at Ambler 
Thorne, Queensbury, on Sunday evening last, a Corporation car on 
the journey to Halifax getting out of control and leaving the rails 
and overturning : about 30 people were injured. 


Heywood.—Aldermin Ashworth, referring to the June 
receipts on the tramways. said if they were maintained at that level 
for the whole year, they would soon be paying, aa they showed an 
average of 15°66d per car-mile. 


L. & Y. Railway Electrification.—A commencement 
has b2en male with the work of coaversion of the Bury— 
Holcomb2 Bro»k line of the Lancashire and Yorkshire Railway 
to the sam> system of electric traction a3 that in operation 
between Manchester and Bury, and it is expected that it will be 
completad at an early date. 


London. —Y ER's WorkINnG oF THE L.C.C. Trawways. | 


—The annual azeouats of th: Council's tramways for the year 
ended March 31st la3t sh ow total recaipts amounting to €2.552,203 and 
working exp2nses, including war service allowances, of £1,817,694, 
leaving a gro33 surplus of £731.59... Unt:re3t, sinking fund, and 
other charges amounted to £723,167, leaving a net surplus of 
£11,342, which has bean transferred to tha renewals fund, which 
stood on March 3lst at £282,978. Previously to this year there 
have been no payments into this fund since the year 1912-13, except 
ntereat on investments and amounts recived from the L U. Tram- 


am A... 


~ thè whole award. 


ways, Ltd. The general reserve fund on March 31st last amoun:e: 
to £72,390. During the year 586.127,976 passengers were cam 
and 49,478,973 car-miles ron. these figures comparing wit 
45,429,397 passengera and 47,879,675 car-miles in 1915-16. Ti: 
capital expenditure at March 3lst amounted to £13,570,1)9. an: 
the debt outstanding, less the sinking fund in’ mand and li~ 
*£120,216 in respect of the value of surplus land, was £9,141.25- 
Capital expenditure on obsolete horse lines still to be provided te: 
amounted to £943,740. The tramways system on March 3lat. 191; 
extended over a total length of 149 street miles, being 144} mile- 
of electric lines and 4'6 miles of horse lines. The only horse trair- 
way routes not yet electrified are those in Burdett Road and Gror- 
Road, &c., and in Southwark Park Road, &c., and as thé servi--- 
on these tramways have been withdrawn, the system in operatio: 
consists entirely of electric tramways. During the year the oni; 
work of tramway construction undertaken’ was the doubling »: 
certain portions of single line in Woolwich. 

L.C.C. REvrsED TRAMWAY ESTIMATES.—The following is ; 
summary of the revised estimated results of the working of th- 
tramways for 1917-18 :— 

Estimated gross surplus, £730,142 ; debt charges, &c., £73U.51i | 
leaving a net surplus of £8,598 instead of an estimated deficien.: 
of £89,402. The estimates contain provision fur £114.300 for wa 
service allowances; but for this sp>cial charge, the results ~ 
working the tramwaya for the year would show an estimated <u 
plus of approximately £123,009), notwithstanding the iner:a-:1- 
working costs. The eatimates contemplate £8,598 being ava:lst. 
for alditidn to the renewals fund in 117-18. The balance vf i} 
fund at March 31st, 1918, is estimated at £290,112, without tak:u: 
account of the depreciation of investmants ; the estimated balano 
of the general reserve fund at March 31st, 1918, is £74,919 on ti 
basis of investments being taken at cost price. 

The Highways Committee recom n2nd3 that application b: mii 
for an extension of the time allowed for the construction of certa.! 
tramways authorised, which will expire in August. 191%. 

The Council has decided that 2d. workm2n's tramway tick-t- 
shall no longer be available for th: return journey or for a singi- 
journey by any car and on any route; also that workmens rtu? 
tickets shall only be available for return over the section fv. 
.which they are issued for the first journey ; and that workmes:— 
tickets will not be issued to suburban termini by cars leaving tb: 
central termini after 7.30 a.m. 


Manchester.— W acEs.—Sir George Askwith has decided! 
sit this week to hear the Corporation tramway employés’ case for th- 
revision of the recent wages award. Meantime, whilst the othe 
Lancashire tramway authorities are protesting azainat the awur 
bing re-opened at all so soon, the Tramway and Vehicle Worker: 
Association, with which the Manchester employéa are affiliat~ 
takes the view that if the Manchester case is re-opened, thos : 
the employés in the other districts must also be reconsidered. axu 
the executive of the Association is demanding the re-openiny ~ 


i 
{ 


Northampton.—Fares.—The Tramways Committe: « 
recommending the Council to increase the fares on the |! 
sections to l4d., with a ld. stage on each section. There ws- + 
loss of about £3,000 on the tramways last year, and unless thir 
revenue is supplemented, there is a prospect of a consid2rs).’ 
increase] deSicit on the current year. Th: institution of lid. fst- 
for ld. fares on one section has, on a three months’ trial, led to è: 
average increase of £30 par we2k in the takinga on that section. 
and if this average is attained on the other sections, it is estimi: ! 
that the revenue will bə increased by £59,099 during the year. 


TELEGRAPH and TELEPHONE NOTES. 


A Long Telegraph Circuit—New York maintains d'l 
direct communication with Valpiraiso, Chile, a distance " 
approximately 7,000 miles, over the cables of the Central and 
South American Telegraph Co. This is probably the lonset 
regularly-worked circuit in the world.--7. and T. Age. 


Brazil.—A decree has been issued declaring thi " 
wireless telegraph and wireless t2lephone institutions in theca" 
are exclusively the property of the Federal Government. 


Foreign Languages on the -Telephone.—The Ph | 
master-General, in a Parliamentary answer to Sir Henry Dat 
states that conversations on tha telephone in language? of es% 
States are prohibited. The use-of the languages of Allied coon’ 
is not, he thinks, opan to objection, and it could not b» torbi: 
without inconvenience to a large number of subje:t: of A j 
States who, at present, are engazed on official work in this ¢ wiit: 
- -The Times. 


Recruiting at 3,000 Miles.—Lord North:life, 4 a 
sp?ech from New York to San Francisco, 3,009 miles awat "" 
thə long-distance telephone of the American Telephon? | 
graph Co., urged Californian Britishera ” to do their bit” 10 ane 
Conversations were held with many long-distance cities. ai i 
th2 telephone officials switghe] oh ths wiras which pe'mi:t 
listeners)tozhear the Pacific surf at San Francisco and the Ats 
surf at Coney Island simultaneously. — The Times. 


—, 
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Wireless Telephony in the U.S. Navy.—A year ago, 
with the collaboration of the Bell Telephone Companies, a three- 
day tet of communications AS under war conditions was carried 
out by the United States Navy Department, in the course of which 
communication b wireless telephony was maintained between 
Washington and a battleship in the Atlantic Ocean. Since then 
the use of wireless telephony in the Naval Service has been further 
developed, and the system will be employed by the U.S. Navy in 
its war operations. Telephonic communication wtih aeroplanes, 
new wireless methods, and apparatus for detecting the presence of 
submarines have also been under investigation, and important pro- 
ress has been made.—T. and. T. Age. 


no 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, —SYDNEY.—August ənd. N.S.W. Govern- 
À Thirty-six induction motors 
(Spe-ification No. 488). September 19th.—One 225-H.P. synchro- 
nous motor (Specification No. 489). Particulars from Electrical 
Engineer's Office, 61, Hunter Street, Sydney. 

Ilford. —July 31st. Electricity Department. Two rotary 
or motor converters, 4,400 yards E.H.T. cable, 3,600 yards stoneware 
conduit, See “ Official Notices” to-day. | 

Keighley. August grd. 12,000 tons best slack and 


small slack coal for Electricity Department. Six-monthly and 
twelve-monthly period. Mr. H. Webber, Boro Electrical Engineer. 


London. —L.C.C.—The Highways Committee recommends 
that tenders be invited for 3,889 yards of electric cable for the 
Tramways Department. s 

H.M. OFFICE OF Works.—July 23rd. Six or twelve months’ 
snpply of conduit boxes. Controller of Supplies, King Charles 
Street. S.W. 1. | 


Sener ae 


CLOSED. 


London, —SHoREDITCH.—The Electricity Committee has 
received the following tenders , for turbo-alternator plant at 


Whiston Street :— ' | 
British Thomson- Houston Co., Ltd. £26,518 


British Westinghouse Co., Ltd. (recommended) 26,538 
Brush Electri Engineering Co., Ltd. .. = _. 90,250 
Fraser & Chalmers, Ltd. ie ne ri si .. 26,728 

es 3 alternative ia 2s .. 26,496 
Howden & Co., Ltd... ry, ea et sh .. 2193 
Ateliers de Construction Oerlikon (Swiss) ov .. BiL,R15 
Parsons & Co., L sie We 25 e.. 25,900 


td. eg 
Willans & Robinsof, Ltd. 2,600 


HAMMERSMITH. —The Electricity Committee, has received the 
undermentioned tenders for E.H.T. cable :— | 


Pirelli-General Electric Co. te, oad, ge L1G 
Macintosh Cable Co.  -:: g be (recommended) 180 
Callender’s Cable & Construction Co. .. a way .. 204 
Western Electric Co. ee 1% . 2017 


Henley’s Telegraph Works.. Hs es as wie .. W 
British Insulated & Helsby Cables ee ds re .. i 
The Baths Committee recommends the acceptance of the tender 
of Mears. Rubery, Owen & Co. for a 20-H.P. motor, with circuit- 
breaker, starter, Xc.. for £125. . 
PopLAR.—The Electricity Committee recommends the abceptance 
of the following tenders :— 
Switchgear.— British Westinghouse Co., Ltd., £2,641. 
Gub-station awitchgear.—British 'homson-Houston Co., Ltd., £1,621. 
Cables.— Western Electric Co., Ltd., £4,782; Siemens Br&. & Co., Ltd., 
£2,081. 
Londonderry. —The Electricity Committee has accepted 
the tender of the Western Electric Co., at £2,080, for a new feeder 
cable. 


Newport (Mon.). — Electricity Committe. 
mended tenders for plant for extensions :— 
Induced-draught plant.— Musgrave & Co 


Electrical equipment for nduced-draught plant.—Brit. Westinghouse Co. 
Cooling towers.—Davenport Engineering Co. ; 

Swansea.—! C. Messrs. Thomas & Evans, at £73 108., 
for the installation of electric light in 27 Corporation houses on 
Trewyddfa Common. 


Recom- 


panona r 


—— 


. NOTES. 


Electric Light Switching.— The results of the fifth of the. 
in this subject by Messrs. A. P. 
Lundberg & Sons are given in our advertising pages, and are. to 83y 
It is only three months since the results 


periodical Batch Exams. conducted 


the least, remarkable. 
of the previous Examination were given in this journal, aud though 
the number of successful competitors then was very good for war 
time, the present list shows an increase of over 50 per cent. The 
average peron would conclude that everyone who sent in a paper 
ot a certificate. We are informed that -this is by no means the 
case, 20 per cent. of the candidates having in the present instance 
failed to satisfy the examiner. Those interested in the subject are 
sar to write to the firm at 477-489, Liverpool Road, London, 


THE ELECTRICAL REVIEW. 


Foreign Trade.— THE Junge FIGURES. — The official 
returns of imports and exports during last month contain the 
following electrical and machinery figures :— 


Tune, Ine. or 6 months, 1917. 
IMPORTS. 1917. dec. Ine. or dec. 
Electrical goods 84,272 — 69.640 — 110,772 
Machinery -e 668.043 — 205,564 $48,282 
Ex PORTS. s 
Electrical goods „.. 244,297 — 232,657 7 390,228 
Machinery 1,618,124 —153.757 at 854,538 


Volunteer Notes. — COUNTY. OF Lonpon VOLUNTEER 
ENGINEERS (FIELD CoMPANIES).— Headquarters, Balderton Street, 
Oxford Street, W. 

Orders for the week, by Lieut.-Colonel C. B. Clay, V-D., commanding :— 

Monday, July 28rd.—Technical instruction searchlight) for No. 8 Company, 
Right Half Company, Regency Street. Drill, No. 3 Company, Left Half Com- 
pany. Signalling Class. Recruits’ Drill, 6.30. 

Tuesday, July J4th.— Lecture, 6.80. Physical drill and bayonet fighting, 7.30. 

Wednesday, July 25th.—Drill and elernentary bridge construction No. 1 Com- 
pany, Right Half Company. 

Thursday, July 2B6th.—Dril) and e mentary bridge construction No. 2 Com- 
pany, Right Half Company. AmbulAnce Class, 6.30. Signalling Class. 

Friday, July Nth.—Technical instruction (searchlight) for No. 3 Company, 
Left Half Company, at Regency Street. Drill, No. 3 Company, Right Half 
Company. Recruits’ Drill, 6.30. l 

Saturday, July 28th. Cominandant’s Parade, 3 pan. 
march. Fallin at Golder’s Green Station. 

MACLEUD YEARSLEY, Company Commander and Adjutant. 


Iron Wire for Rural Transmission.—T he Connecticut 
Public Utilities Commission has agreed to the Central Connecticut 
Power and Light Co. using galvanised iron wire for H.T. transmission 
on certain rural ljnes, on account of the high price of copper. It is 
proposed to use double-galvanised BB grade No. 6 iron wire, on poles 
spaced 250 ft. apart, sagging the wire to give 8 factor of safety 
of 2 with class B loading, viz, } in. coating of sleet on the wire and 
a wind pressure equalling 8 lb. per sq. ft. of exposed surface of wire 
and sleet, at a temperature of 0° F. The iron wire is to be used 
where voltage drop will be inappreciable, and will be replaced 
with copper if it deteriorates 80 a8 to be unsafe. 


The Fixation of Nitrogen.— Mr. Baker, U.S. Secretary 
for War, announces that plants for the production of nitrates from 
atmospheric nitrogen will be constructed immediately, at a cost © 
about four million dollars. He states that water power will not 
be utilised, the process to be used being `“ ® modification of processes 
previously known.” l 


Inquiries.— Makers of spare parts for “ A.K.G.” motors 


are asked for. 
Hospital Installation. —The Duke of Portland has 


offered an electrical installation for the treatment „of paralysis. 
rheumatism. and other suitable maladies to the Mansfield and 
District Hospital. i 

Marylebone Electricity Department and the Elec- 
trical Trades Union.—The Marylebone B.C. Electricity Committee 
reports having considered & communication from the London Dia- 
trict Secretary, Electrical Trades Union, 70, Gray's Inn Road, E.C.. 
forwarding working rules for power and sub-station engineers, 
and asking whether the Council is willing to conform to them, 
and pay rates of wages and observe conditions of labour as appear 
therein ; and atating that in the event of the Council refusing to 
agree to the rates of pay and conditions of labour laid down in 
the working rules, the Trade Union Committee will have to name 
the Council to appear before the Committee on Production to hear 
the claim of the Union to make their conditions apply to the men 
in the Council's employ. The Electricity Committee has informed 
the secretary of the Electrical Trades Union that it has recently in- 
creased the wages of the employés of the department, and has 
come to an agreement with the representatives of the men, and is 


not prepared to reopen the question. 


Parliamentary. — ROYAL ASsSENT.— The following Acts 
have received the Royal Assent :— 


Trade Union Amalgamation Act, 1917. 
Nottinghamshire and Derbyshire Tramways Act, 1917. 
Lancashire Power Constraction Co., Ltd., Act, 1917. 


Uniform, for ronte 


Holidays on the Clyde.—Shipyards. engineering shops, 
and other works in Glasgow and on Clydeside closed, on July 12th, 
for 10 days’ holiday. Times. 


National Insurance (Unemployment) Acts, 1911 to 1916. 
-Contributions are payable in respect of :— à 

» 332 X. Apprentices over 16 years of age employed wholly or 
mainly by way of manual labour elsewhere than in Scotland in 
trades set out in Schedule 1 of the National Insurance (Part II) 
(Munition Workers) Act, 1916, or in munitions work, and who are 
pound by agreements which are not under seal and which do not 
urport to have been sealed. | 

2,353. Apprentices over 16 yeara of age employed wholly or 
mainly by way of manual labour elsewhere than in Scotland in 
trades set out in Schedule 6 of the National Insurance Act, 1911 
(Unemployment Insurance), and who are bound by agreements 
ae are not under geal ‘and which do not purport to have been 
sealed. 7 

2,354 X. Workmen engaged in the manufacture of telephone 
gwitchboards for use inwar. ` 

2,351. Workmen engaged in the repair of accumulators used in 
connection ~ with électri¢al’ machinery in buildings or ships, 
including cleaning sediment from-the cells. (Application 496.) 


™ f an 4 x + -~ eh +0 Ow oe my em re 
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B. of T. Coal Transport Reorganisation Scheme : 
Special Fuel.—In connection with the above scheme, the Con- 
troller of Coal Mines is considering the requirements of steam 
raisers in regard to supplies of special coal fuel. Forms have been 
sent out to steam raisers throughout the country asking for 
information in regard to the class of coal used, consumption, &c. 
A considerable number of the forms sent out have not been 
returned, and steam raisers who have received such forms should 
note that their requirements in the way of special fuels cannot be 
considered in the absence of the information called for by the 
forms, which should be filled in and dispatched to the Controller of 
Coal Mines immediately. In cases where steam raisers have not 
received forms, it is desirable that they should apply at once to 
the Controller of Coal Mines, 8, Richmond Terrace, Whitehall, 
London, S.W. 1. oe 


Synchronous Signalling.—In a letter to Nuture Prof. 
Joly, of Trinity College, Dublin, draws attention to a notice recently 
issued to mariners by the Board of Trade, in which the principle of 
synchronous signalling is applied for the first time to the 
determination of distance at sea. The notice states that on the 
Fire Island lizhtship, at the approach to New York, Harbour. a 
combined radio and submerged sound siznalling system has been 
installed, for use more especially in thick weather. The range of 
the apparatus is limited to that of the submarine bell receiving 
equipment, i.e., six or seven miles.. The submarine bell strikes six 
strokes, pause, then eight strokes once every 38 seconds.. Beginning 
shortly after the first stroke of the six, about 4 second. the ship 
e nits a series of radio signals. In order to determine the distance 
of a ship from the lightship it is necessary to count each of these 
radio dots until the first stroke of the sir suhmarine signals ix received, 
The number of dots thus determined gives the distance in half 
sea miles from the lightship. Example :—Eleven radio dots are 
received before the first stroke of the bell; the distance is-11/2 or 
54 miles. The most convenient methdd of receiving these signals 
is to have one reveiver connected to the radio and the other receiver 
connected to the submarine bell detector. thereby connecting one 
ear to radio signals and the other to’ submarine signals. The- 
particular mode of applying synchronous signals above described, 
says Prof. Joly, enables the mariner to dispense with the use of 
stop-watch or chronometer. If a wireless and a submarine signal be 
started together. the latter lags 1°2 seconds for each mile travelled, 
or for each half mile the lag is 0'6 second. Hence if thejinstantaneous 
signal is repeated every 0'6 second, the firgt of these being emitted 
("4 second after the first submarine signal, the mariner at half-mile 
distance from the shore station gets both initial signals together 
At one sea mile he gets the first submarine signal along with the 
second radio dot ; at one and a half sea miles the third radio dot 
coincides with the first submarine bell stroke. Hence the rule: 
Divide by 2 to find the distance in sea miles. N 

The application of synchronous signalling to avoiding collision 
at sea is perfectly simple, and the step now taken should lead to 
its careful consideration and trial. In this case a vessel A, when 
overtaken by thick weather. emits synchronous sivnals, say, every 
two minutes. Another ship. B, hearing these, not only learns of 
the presence of A, but also gets her distance at once. B is also 
signalling. so that like information reaches A. © Each ship now 
sivnals her conrse and speed. The navigating officers on A and B 
then réad on an instrament of simple construction (1) the rate at. 
which the ships tvill be nearing one another, and (2) the mutual 
bearings of the two ships—?f collision is threatened. And now 
after two minutes each officer. on receiving the second synchronous 
_stgnat of the other ship, is able togay whether danger threatens him 
or not. For if this second signal tells him that the ships have 
approached each other by a certain distance during the two 
minutes (a distance read directly on the “Collision Predictor") 
there is danger of collision. If the distance covered is less than 
this Cit cannot be greater ), there is safety. The third synchronous 
-skznal may be used to confirm the result. — 


Buyers—Beware!— Under this title the Rerue Generale 
del Electricite prints @ warning in connection with an advertise- 
ment appearing in the Æ, 7.Ż. as follows (translation) = - 


SWITZERLAND. 


A Swiss electrical firm with large capital, having the hest expor, 
connections, will resume after the war the export as well as th 
improvement [the Kerue suggests “ disguise” ] of German electro- 
technical products. First class references will be supplied on request. 
Address inquiries to Alfred R Hsmburg . . (for obvious 
reasons we suppress the address). i soo E 

Our contemporary remarks that we have.amonvat neutrals good 
-and loyal friends, but thare are also within their bordera agents 
who will seize every opportunity to make money, though it be 
stained with the blood of.thousands of human beings. We have 
been taught to be cautious, and.we echo the warning---after-war 
buyers, beon your guard ! Eo paa 


The A.S.E.—For the post of assistant general secretary 
of thé Amalgamated Society of Engineers, Mr. John E. Arthur, of 


Lambeth, has been elected, — Daily Chronicle. . 


Excess Profits Duty. —There was a lengthy discussion 
in thé House of Commons on Monday, when the Finance Bill was 
under consideration. Mr. G. Terrell moved a new clause on behalf 
of manufactures, most of which had come into existence since the 
outbreak of war, the object of the clause being to protect manu- 
racturers so that when a tax is levied on profits it is real net profits 


thut are tavad and nat anmathing manasan than nrafts All mann. 
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facturers should be allowed the depreciation which a prudènt 
trader desirous of maintaining his trade or business in a high state 
of efficiency considered necessary. The Government should en- 
courage manufacturers to equip their works in the most up-to-date 
fashion. The amendment was negatived after the Chancellor of 
the Exchequer had reminded the House of the protection which 
firms now had with regard to depreciation, and that they could go 
in every case with a direct appeal to the Referee if it was cm- 
sidered that a grievance existed. ‘The proposed clause would have 
meant that the whole excess profits tax would end so far as mannu- 
facturera were concerned. Sir J. Harmood Banner moved a yew 
clause with respect to the valuation of stocks, the effect of which, 
he said, would be to stereotype the basis of values of stocks during 
the period of excess profits duty. Throughout the country an 
enormous amount of stock held by manufacturers had been entered 
at cost ; now the Government required the stock to ‘be taken at 
market price, which would mean that they would have to pay on 
paper values which might never be-realised. After some consider- 
able discussion, Mr. Bonar Law announced that, in order to meet 
the views of members. the Government would put two years in the 
White Paper as the period to be allowed after the termination of 
the war in which to ascertain by actual realisation the valué of 


` the stock appearing in the account at the end of tbe last acconnt- 


ing period, and an allowance would be made from the profité of 
that period for any difference between the valuation and the sum 
realised. The period previously proposed was a fixed period of 4 
year from the termination of the war, for alt businesses. Sir 
J. Harmood Banner then withdrew his clause. a 


Electric Power Supply.—General Croft, in the Honæ 
of Commons, on July lith, asked the President of the Board of 
Trade whether, in view of his having promised to increase the 
representation of local authorities owning electricity undertakings 
on the Committee of Electric Supply, he would consider appoint- 
ing a member to represent the provincial electric supply companies 
workiny under Provisional Orders and subject-to purchase. 

Sir Albert Stanley replied: I am of opinion that the Electric 
Power Supply Committee as now constituted is sufficiently repre- 
sentative of all bodies owning electricity undertakings, including 
those described, and I am not prepared to make agy furthet 
additions to if. f 

Mr. Gilbert asked the President of the Board of Trade if he 
would state how many members of the Departmental Committee 
on Electric Power Supply were directors of electric power còm- 
panies ; and if he would state the qualifications of the last three 
mem ers appointed to represent the interests of municipal 
electrical undertakings. 4 

Sir Albert Stanley replied : There are three members of the 
Committee who are directors of ‘electric power supply companies. 
Of the three members referred to in the latter part of my hon. 
friend's question, Mr. Harold Dickinson is the electrical engineer 
to the Corporatign of Liverpool, and was nominated to serve on 
the Committee by the Association of Municipal Corporations. Mr. 
Vesey Knox, K.C., has acted as counsel for many urban district 
councils owning electricity undertakings, and was nominated by 
the Urban District Councils’ Association. Mr. W. B. Smith Is s 
member of the Glasgow Town Council, who own the largest 
municipal electricity undertaking in Scotland, and was nominated 
by my right hon. friend the Secretary for Scotland, on the recom- 
mendation of the Lord Provost of Glasgow. : 

Mr. Gilbert asked the President if he would be prepared to 
consider whether the London undertakinys should also hate 4 
representative on the Committee. l 

Sir A. Stanley : I should like notice of that.---Firanrial Netra. 

In the House of Commons, General Croft asked the President of 
the Board of Trade whether, having regard to the fact that the 
latest additions to the Board of .Trade Departmental Committée on 
the Supply “of Electricity were all representatives of manicipal 
interests, he would reconsider his determination to exclude repre- 
sentatives of electric supply companies which were Hable to 
purchase, and whether his attention had been called to the fact 
that these companies, subject to purchase, represented a capita! of 
€ 25,000,000 sterling. a 

In a written reply, Mr. Roberts (Secretary) said : The Committee 
already includes representatives of the companies described. | 
the President does not see any reason to alter his decision uot to 
mşke any further additions to the Committee.— Financial Timer. 


Report of the Electrical Trades Committee.—In the 
House of Commons, General Croft asked the President of the 
Board of Trade whether the reports recently made by the Electriea 
Trades Committee and the Coal Conservation Sub-Committé& on 
Electric Supply had been published, and, if not, whether they would 
be published at an early date. Mr. Roberts said that the Govern- 
ment had decided that it is not desirable to publish at present the 
raports of Committees on the various aspects of industrial and com- 
mercial reconstruction. All the recommendations of these Com- 
mittees were receiving earnest consideration. 


Electrically-heated Moulding Presses.—The Westing- 


house Electric and Manufacturing Co., of East Pittsburgh, P3. 


has adopted electric heating for 23 presses used in the manufåctdre 
of moulded composition material. These presses were formerly 
heated by steam, but a trial of an electrically-heated preas provai 
so satisfactory that the entire set of presses in the compéty’s 
moulded-insulation department is-now being modified for equippitr 
with electric heaters. 

A series of tests made èn one ofthe, presses. shows that from me 
to 1} houra are requiréd to heat the plates, ‘starting cold, and thét 
1,400 watts is require] to keepthe press-hot while in steady use fer 


work recniping n temneratnre of 190° C. 
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Rats -A City: shop employé, fined 20s. for not properly 
shading lights in the premises, explained. that they were properly 
switched of§ when the shop was closed for the night, and said that 
they. must have been switched on again by a rat. — The Times. 


Scientific Rosoich: = The trustees of the Beit Fellow- 
ships for Scientific Researuh have recently elected Mr. Leslie 
Hartshorn to a Fellowship. He will carry out his nencarcn in the 
imperial voege at. South pene ; 


Electricity Works Employes aud ie ae 
borough: electrical engineer of Southend has reported to Kis Com- 
wittee in regard to the applications made to the local Tribunal for 
the exemption of’ five men whose services the Committed had ‘con- 
sidered essential, that, subsequent to the applications being made, 
the system of ‘exemption of men employed in undertakings certified 
under the Munitions of War Act (of which the electricity undet- 
taking is one) had been revised, and that in accordance with the 
new system applications had been made to the Munitions: Area | 
Recrujting Officer by the men referred to, for protection certificates 
exempting them from military service so long as such certificates 
should’ remain in force, and that the certificates applied for had 
been granted. He farthar reported that one of the certificates had 
since been withdrawn. The town clerk was directed to communi- 
cate with the Munitions Area Recruiting Officer with the object of 
arranging a conference between the chairman, the electrical engi- 
nyser, the local Military Representative and the officer himself with 
respect to the men employed in the electricity undertaking whose 
services the Committee regards as essential to be retained. 


Liberty Bonds.—Up to June 14th employ¢s “of the 
(entral Group of Bell ‘Telephone Companies subscribed for 
$652.850 in Liberty Bonds. Chicago Telephone Co.'s employés took 
$370,250, 5,891 subscriptions being for $50. Commonwealth Edison 
Co. employés to the number of 6,043 subscribed for $506,600.— 
klec. Rer. and Western Electrician. 


Engineering Wages: Further Advance. —An award has 
heen issued by the Comfnittee on Production giving a further 
adyance of wages to all prades of workmen employed by members 
of the Engineering Employers’ Federation. The award is given in 

rsnance of an agreement. between the Federation and 46 Trade 

Jnions connected with the engineering and foundry trades, under 
the. terms of which the Committee on Production may be called 
upon at intervals of four months (i.e., February, June, and 
October) to consider what alteration in wages is warranted by the 
abnormal conditions due to the war. The awards now issued give 
a further advance of 3s. per week, making the aggregate increase 
on pre-war rates 15s. per week. An advance of Is. 6d. per week is 
given to boys and youths. 


Scottish Electricians’ Wages.—Mr. James M. Sanaa, 
ee. of the Electrical Contractors’ Association of Scotland, states 
the general effect of the wages award is that the employés in 
p Glasgow district receive an advance of J 4d. per hour as from 
the beginning of J une, The.employés have already received more 
than the 7s. minimum, advance, in two advances of 1d. and jd. 
respectively (making for the 54 hours’ week, 7s. 103d.) 


Higher Education.—The Society of @hemical idey 
held its annual meeting, in Birmingham, on Wednesday and Thurs- 
day, concluding to-day, and we will refer to a number of matters of 
electrical interest in our next issue. In his presidential address, 
on Wednesday, Dr. Charles Carpenter referred to the necessity for 
bringing our governing classes more into contact with the working 
classes — which make up the bulk of the population—in. early 
training, if they were thoroughly to understand their outlook on 
life. -In coming into. contact with men holding important 
positions, he had been struck. by the remarkable fact that, although 
they- had been fully qualified to deal with big businesses and 
organisations, they had not the least idea how to manage and deal 
with workers. The reason was that their early training gave no 
ppportanity for getting into close and personal contact with them. 
, Buggested that a boy, on reaching. the age of 16, should 
commence, either at: the desk or in the factory, with eom- 
pulsory attendance at continuation. schools. After two or three 
years he would, if showing himself to possess the necessary ability, 
he fit. for entrance to the university. -At the same time, it should 


not -be-left to chance to determine the path which the boy followed ` 


after leaving school. If the teaching authority had properly 
looked; after him, it should be easy to divine the pupil’s leanings, 
and direct his course in accordance with them. Asa preliminary step 
towards this, the first principles of experimental science should be 
taught compulsorily at the primary schools. In this matter, the 
community required, and was entitled to have, the assistance of the 
State.- Our educational system needed alteration at the founda- 
tion. In his-opinion, a boy was old enough to learn science when 
he.was old enough to learn history and geography. Incidentally, 
Jor. Carpenter urged the importance of the interdependence of the 
euvineer.and the chemist, and. regarded it us imperative that they 
should get.into double harness as soon as possible, ae 


Prohibited Exports,—The Supplement to the Board of 


Trade Journal of July 19th contains complete lists of articles 
which, according to the latest information received by the Board 
of Trade, are prohibited to be exported from British India, 
Aunstralia,’:Canada, New Zealand, conh Africa. Newfoundland, 


Fgypt,-Cyprus, and Ceylon. 


l Appointments Vacant.—Engineer-in-charge (55s.) and 
senior switchboard attendant (40s.), for the Darlington Corporation 
Electricity Department ; shift engineer (£115) and engine fitter 
and turner, for the Dover Corporation Electricity Works. See our 
advertisement pages to- -day. 


Russian Electro-Technical Institute.—The “Ministry of 
Trade and Industry has prepared a project for the transfer of the 
Electro-Technical Institute from the control of the Ministry of the 
Interior to that of the Ministry of Trade and Industry.’.'The 
Department proposes the reform of the basis of the professional 
educational side of the Institute, in‘order to fit ft better to meet 
the greater demands on it, and. the requirements of the electro- 
technical industry. The Minister of Posts and Telegraphs pro- 
tests against the move, as the original home of the Institute: was ” 
in this Department. l E RE 


Steel-cored Aluminium Wire.— The ea of ‘this 
material is described in an article on the supply of electricity to 
Pomona, a “ small town ` of 600 inhabitants, or what'we should , 
calla village,.in the Klectrical World of May: sth. Power is trans- 
mitted froma station at Ottawa (Kan.), 11 miles (17% km.) 
distant ; lattice steel poles are used, carrying No.4 B.-and S. 
atranded steel-cored aluminium wire, with a sag of 17 in. 
(432 mm.) at 70° F. The pressure is 6,600 volts, sinple- 
phase, reduced to 220—110 volts for. distribution, the total power 
provided for being 15 Kw. The transmission-line poles are 250 ft. 
(76'2 m.) apart ; on the distribution lines, consisting of Nos. 0, 2, 
4, and 6 B. and S. gauge wires, about half this spacing was 
adopted. The installation cost in all $2, 252, and the consumers - 
number 110. The price is 6d. per KW.-hour, and energy is purchased 
from the generating station at-Ottawa at 14d. per Kw.-hour. The 
average oe is 2.089 KW.-hours per month. costing in all $62°G8. 


OUR PERSONAL COLUMN. ~ | 
The Editors invite electrical engineers, whether. connected with the 
technical or the commercial side of the profession and industry, 
‘also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW n as to their movements, 


-n \ 


Central Station and ‘Tramway Officials. —The indo 
Corporation Tramways Cominittee has increased the salary of 
Mr. J. W. Dawson, assistant electrical engineer. in the tran- 
way department, from £295. to £325 per annum. 

Gravesend T.C. has disagreed with a motion to grant a 

war bonus of £50 a year to the electrical engineer, Mr. 
McInNEs, and has passed an amendment asking Mr. McInnes 
not to press for any. increase until after the war. 

Colchester T.C. has, having regard to the special services 
rendered during the past two and a half years, increased the 


salary of the electrical engineer, Mr. FRrispy, by- £50 a year : 


as from June Ist. 

Mr. D. H. C. Lye, who served his articles at the Folkestone 
electricity supply- works, has been granted a commission in 
the R.F.C. 


General.—The eating took place’ on July 5th, i Holy 
Trinity Church, Hoghton, of Lieutenant EGERTON JOHN WARD, 
A.M.IL.E.E., The Royal Irish Regiment, to Olive Mary 
„Langton, second daughter of the Rev. T. L. Webster and 
Mrs. Webster, of Hoghton Vicarage, Preston, Lancs. 

= Mr. Lorenzo W. Micorr, who for the past nine years has 
been electrical engineer to the Bahia Blanca North-Western 
Railway, and manager of the South American Light and 
Power Co., and who was formerly with the Underground 
Railways of London, has accepted the post of chief engineer 
to the Electric Supply Co., of Rosario de Santa Fé; Argentine 
Republic. 

The Hon. GILBERT Ae hae resigned from the 
L.C.C. Special Committee on London Electricity Committee, 
the Committee recommends that Mr. F. O. HARRISON be ap- 
pointed to fill the vacancy. ` 

In commemoration of the completion of the Ilat year of the 
working of the County of London Electric Supply Co., Ltd., 
the company presented silver match-boxes to members: ‘of the 
staff, and gold medallions to the chief officers. These were in- 
scribed as follows :—‘‘ To commemorate the 2ist year of work- 
ing 5,000 Kw. per annum in applications, and 1 ,000,000 units 
sold per week. 1916.’’ The directors and chief ofticers of the 
company also presented to the chairman, Mr. J. BRAITH- 
WAITE, & rosé bowl and salver in commemoration of the above 
‘and of his association with the company since its formation. | 

On Monday last, at a meeting of the Manchester Education 
Committee, Mr. Georce Gerad Stongy, B.A.I., F.B:S,, &e., 
was recommended for appointment as Professor of Meehni al 
Engineering in the Manchester School of Technology. ' 

Our Chicago namesake says that Mr. SAMUEL INSULE, presi- 
dent of the Commonwealth Bdison Co., Chicego. Ul., has heen 
given the degree of Doctor of. Science. by the Union College, 
of Schenectady, N.Y., in recognition of labours m the deve- 
lopment of electrical science. © 


- Roll of Honour.—tT.ieutenant CYRIL STREET, R.F.. killed 
in action; was trained as an electrical engineer at Broadtieath, 


Manchester. . ee te ck, “shee 


' ty. ' 


— 
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Sergeant F. C. Piatt, R.E., who has been awarded the 
Military Medal for bravery in the field, was employed as an 
electrical engineer by the Wolverhampton Corporation. 

Mr. A. J. CoLLINS, of Scorton. a wireless telegraphist on 


one of H.M. ships, has been killed at sea, his vessel being - 


torpedoed or mined. He was 30 vears of age. and was re- 
cently awarded the Distinguished Service Medal. 

Lieutenant FRANK S. SCARR, Australian Engineers, who has 
fallen in action near Bullecourt, was formerly on the staff 
at Enfield, N., of the Ediswan Co. He was 38 years of age, 
joined the ranks, and saw service in Gallipoli. For his ser- 
vices in that theatre of the war he was complimented bv Sir 
Tan Hamilton, and was given his cominission on the field. 

Able Seaman D. Coumar, R.N:, who has died at Haslar Hos- 
pital at the age of 37 years, was prior to the war manager's 
assistant at the Totnes electric light works. 

Private ARTHUR Ho.cate, York and Lancaster Regiment, 
killed in action, enlisted from the Doncaster Corporation tram- 
way staff. : 

ALBERT Woopcock, S.P.O. Torpedo Boat Service, reported 
killed, was formerly employed at the Bradford Corporation 
electricity works. 

Private J. T. HarL, who was in the turbine department at 
cane! Hill Colhery (Co. Durham) has been killed in 
action. ` 

Private J. CHarnock, King’s (Liverpool Regiment), for- 

merly reported missing, and now officially reported killed, was 
cinployed by Messrs. Dick, Kerr & Co., Ltd.. Preston. Lance- 
Norporal Hesketa, Toval North Lancashire Regiment, killed 
In action, was also emploved by the same firin. 
. We desire to tender to Dr. and Mrs. Ferranti on our own 
behalf, and we are sure also on behalf of a host of sympa- 
thisers in the electrical profession, our sincere condolences 
with them on the death of their eldest son, Major BASIL DE 
FERRANTI, M.C., R.G.A., from wounds received in action on 
July 12th. That Major Ferranti was wounded was announced 
in our last issue, but we regret that he has now to be 
reckoned among the increasing number of clectrical men to 
whom it has fallen to make the supreme sacrifice. 

J. W. Woop, an-emplové of the Marylebone electricity 
department, at present serving as a sergeant in the R.A.M.C. 
in France, who was awarded the D.C.M. for services in the 
field last vear, has now been awarded the Croix de Guerre by 
the French Government in recognition of work done during 
the. past 12 months. 


r4 Lance-Corporal Jons ArMsTRONG, R.E.. who has been kiled | 


in action, was engaged in the electrical department of the 
Calico Printers’ Association, Ltd., Manchester. 

Bombardier E. Wank, R.G.A.. wounded and in hospital 
abroad, was engaged in the British Westinghouse Works at 
Trafford Park. 

Private ALLWAY, Gloucester Regiment (T.F.), who has died 
from wounds, was employed at the Bristol Corporation elec- 
tricity works. 


Obituary.—Mr. FrANK Patcuett.—We regret to record the 
death of Mr. Frank Patchett, J.P., of Halifax, at the age of 
69 years. He was the owner of the business conducted as 
George Patchett & Sons, wire manufacturers, with which 
firm was incorporated several years ago the Northern Electric 
_ Wire & Cable Manufacturing Co. He was one of the oldest 
inagistrates for Halifax. 


CITY NOTES.: 


Presiding at the annual meeting, on 


General Tuesday, Mr. H. Hirst said that the total 
Electric net profit had increased by about £70,000 
Co., Ltd. — £30,000 on trading account and £40,000 


' revenue from investments. The investment 
account, which had shown a steady yield of about 10 per 
cent., had increased by, roughly, £350,000, and the net 
revenue from this source had grown correspondingly. This 
was mainly due to the acquisition of shares in the Osram- 
Robertson Lamp Works, Ltd., of which they were only part 
owners in the past, although they always managed the fac- 
tory, and absorbed its entire output. The scarcity of raw 
materials and skilled labour, and the uncertainty of the 
patent situation, as well as certain war work, which inter- 
fered with the standard output, made it more than likely 
that the revenue from this investment might not be quite 
up to this year’s level in the near future. They had, how- 
ever, planned extensions, acquired improved methods of 
manufacture, and made arrangements for the starting of a 
research laboratory, so that as soon as they could go full-speed 
ahead thev would again reap the fullest benefit from this 
hold venture. It was desirable that they should have plenty 
of cash at disposal. Raw material prices were still soaring 
at a great height. To-dav the same amount of business as in 
pre-war time necessitated the emnloyment of nearly double 
the amount of monev: on the other hand. credit was con- 
siderably shorter. purchasing was more ‘irregular through 
difficulties of transport, and funds must therefore he at dis- 
posal at a moment's notice in order to secure materials when 
they were to be had, This was sufficient explanation of the 


bank loan. With reference to the additions to reserve, the: 
had always striven to strengthen and develop the company 
so as to make it one of the strongest electrical concerns i: 
the country. They had therefore put to a contingens 
account every year è certain sum which should, approxi- 
mately, cover any possible losses. By that means the inve-t- 
ments were alwavs kept at par value. In the course of time. 
however, the allied and subsidiary companies developed and 
made profits, which were used in the first instance to wipe 
out previous losses or establishment charges, and as soon a» 
this was accomplished the reserves originally allotted to then: 
becaine free. The £100,000 transferred was an amount freed 
from such accounts, and also from contingencies in connec- 
tion with contracts, which fortunately did not arise. Ir 
making this transfer they had not departed from their usun: 
conservative policy. He hoped that the ordinary shareholde: - 
would approve their refunding this year the income-tax t» 
preference shareholders by way of a special bonus. Th: 
ordinary shareholders were reaping the full benefit of th: 
prosperity of the company, not only by an increased dividend. 
but also by the appreciation of the value of their shares. Th: 
directors felt that they had been just to the demands of labou: 
and emplovés, and thus the only class suffering under present 
conditions was the preference shareholder, who had a fixe: 
rate of income, with an increasing rate of income-tax. Th 
preference shareholders numbered about 3,000, mostly smali 
Investors. many of whom probably felt the stress of the time- 
very much.’ Some ordinary shareholders thought that th 
results of the year warranted a bigger dividend. He appeals! 
to therm to be satisfied with their proposal. The present wir 
would change many things—perhaps everything. Nothin 
would be quite as it was before the war, but of all the changr- 
that would alter industry in this country, the electrical in- 
dustry would undergo the most drastic transformation. Elev- 
trical plant in the country at the present.moment was run 
at high pressure to a premature death. Under present condi- 
tions none but the most important plant could be replace. 
and the replacement and re-organisation necessary after tle 
war would be a tremendous task for the existing electrical 
companies, which had yet to make good a deficiency in out- 
put to cover the demand, which in pre-war time was sup- 
plied by importation. War had taught this country the 
necessity of home production. Many industries on which thi- 
country relied would have to modernise their methods aml 
rejuvenate themselves. Electric power, heat and light were 
primary essentials in the carrying. out of such a programnr. 
The depletion of rolling stock in the country would have r. 
be made good, and railway electrification on a large scak 
had suddenly appeared within the realm of immediate prac: 
tical politics, for which many of them must prepare. Greater 
efficiency and economy throughout this country occupied the 
mind, not onlv of industrialists, but also of Government dr- 
partments. They heard much nowadays of barbaric waste 
of coal, and only the other day the Controller of Coal Mines 
had to issue an Order to save labour, transport, and rollins 
stock, which divided the country into areas within which 
coal from certain districts could only be circulated and used. 
He was convinced that the extraction of by-products from 
coal would have to be treated from a national point of view. 
He was convinced of the necessity for the creation of lare 
generating stations in some 15 to 2) centres throughout the 
Kingdom, so that instead of coal being transported to bi: 
power units, big power units would be transported to the 
coalfields, and, after the extraction of by-products, . electn’ 
current or gas, or both, would be transmitted to towns and 
industrial undertakings to supply power, light, and heat 
through cables and pipes, and the necessity for the conver: 
ance of coal by rolling stock would be reduced to a small 
proportion. Many industries, especially certain chemical in- 
dustries, above all the production of fertilisers, would thu- 
become practicable in this country, whereas in the past the: 
were relegated only to countries where water-power wa- 
available. Power, the foundation of all modern industr’. 
would then, thanks to our -natural resources, be produced 11 
this country as cheaply, if not more cheaply, than in an’ 
other part of the globe. He had said nothing of the ele- 
trical requirements of the oversea dominions, and of po 
Belgium and many of the Allies, whose wants in the pa 
had been largely supplied by enemy countries. He had, how: 
ever, said sufficient to indicate a few aspects of the big ts! 
expected from the electrical industry, and the “G.E.C. 

meant to take its proper part in this evolution and in thee 
developments. Tt was for'that reason that they were nu" 
at present suggesting a higher dividend, but preferred th’ 
the company should be strong enough to command any cap! 
required, and to run certain risks connected with such te" 
enterprises without prejudice to its future prasperity. Incon: 
tax and excess profits must be paid. and the directors cou 1 
onlv appeal to the ordinary shareholders for an altruist" 
policy to attain these great ends. He was convinced th! 
some day, perhaps not foo distant, they would reap ‘*" 
tangible results from this present self-denial. Their capitol 
and the skill of the directors and staff would, however. n“ 
alone bring about these changes, which were so essential l 
the national benefit. They must above all have the co-op" 
tion of Labour. The relationship between the manage!" 
of their company and Labour thronghout their history ha 
heen good—as good as that of any concer in the count 
Yet there had been in the past occasional periods of tens" 
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and stress Which, in spite of goodwill on both sides, had been British Thomson- Housten Co., Ltd.—Prolit for 1916, 
dificult to overcome. Present conditions had brought about after deducting expenses other than interest, £359,364, plus 
~ hetter vision. The conditions of the country, and more parti- £73,359 brought forward, less £70.40 for excess ‘profit duty 


¿ularly the outlook after the war. had made in clear to all and increased depreciation for 1915. Reserve re raw materials 
hat n at December, 1915. not required and written back £25,000. 


- that mutual understanding was essential in the national in- 

~ terests. The leaders of Industry and Labour had at last met Interest on loans and debentures £70,000), appropriated for 

~ to exchange views; they were comparing notes and formu- depreciations £153,700, leaving £163,923 to carry forward, sub- 

` lating ideas, even programmes. which should go far to re- ject to deduction of munitions levy tor 116. Mr. E. Thur-: 

move a great many of the past difficulties. Let, them hope naeur retires from the board. © 

"before the war was finished a means Or, machinery might Mather & Platt, Ltd.—Interim dividend on the ardinary 

be found which Soul se E haa saa vie neg shares, 5 per cent. for the half-year, less iIncome-taX. 

-boun crop up irom une ime without resor strite. i i ; , : 

a Se a past year, he St, James & Pall Mall Electric Light Co., Ltd.—Interim 
From personal experiener gained during thie paes, Yo L dividend at the`rate of 7 per cent. per annum on the ordinary 


knew that ‘the desire for harmonious working existed, and 


had been fostered by: genuine patriotism -on the part of both shares. , l 

- employers and employės. Much patience was, however, still Sao Paulo Tramway, Light & Power Co.—Dividend 10 

- required to make these ideas effective and to bring mo p per oa to m ag 5 to depreciation and renewals 

"fruition. or two or three generations, both classes ha $950,000, carry Torwat 332,757. 

` been set against each other, mistrust and prejudice had been | Rio de Janeiro Tramway, Light & Power Co.—Divitlends 
reddened 2k OY eet the ped fev SD, ay Yr fish a, to depecition sn 
varied kind to bring home to each side a conviction of the NETAN $750,000, carry forwar $50,044. a 

Kaministiquia Power Co.—Quarterly dividend $1} per 


sincerity of the other. He was sorry to say that the list of l 
share (7 per cent. per annum). 


: those of their staff and workpeople who had given their lives 
in the great cause had grown to 119; 209 had been wounded, West: African Telegraph Co., Ltd.—The accounts show 
six were prisoners of war, and 10 were missing. Amongst the £12,720 available, as compared with £25,347 for 1915. £2,000 


-honours awarded to their men were two Military Crosses, two (against £13,000 has been transferred to reserve, and a fur- 
Distinguished Conduct Medals, eight Military Medals, and ther dividend of 2 per cent. has been paid, making the usual 
- two Meritorious Service Medals. distribution of 4 per cent. for the year, free of tax. 


. The report for 1916 shows that after w. & T. Avery, Utd.—KFurther dividend, 10 per cent., less 
Brazilian Trac- deducting general and legal expenses, atd- tax, making a total. of 124 per cent. for the year, placing 
tion, Light, Pe els es inte Masai £13,000 to reserve, and carrying forward £12 564.. 

: $5,674,642. Divi ; on the | Si iia i 
and Power %0 ee 1 a N q Hadfields, Ltd.—Interim dividend, ls. per share, free of 


, preference and ordinary shares absorbed Do 
$4,851,488, leaving $823,154. The reduction in the surplus tax, on the ordinary shares. ' 
of net revenue for the last two years, attributable to the de- Metropolitan Electric Supply Co., Ltd.—Interim dividend, 


cline in exchange from the rates prevailing for several years 2 per cent. per annum (Is. per share) on ordinary shares. 


before the war, 18 approximately 000,000 for 1915 and Diy i 
$3,300,000 in 1916. Since the middle of April fhe exchange Pos Light, Power & Tramways Co.—Dividend, 1 per 


a in J08: has advanced from 12d. to 134d. on June 
value of the milreis has advances’ O et re oleae rere Nairobi Electric Power & Lighting Co., Ltd.—Interim 


13th. If this rate 15 maintained the net revenue should show IN 
R A À dividend at the rate of 6 per cent. per annum for the half- 


very substantial increase. The surplus rofits of the subsi- 
p i 5 ; ea year ended June, 1917. ; 


diary companies and the Brazilian Traction since their incor- 


poration, which at December 31st, 1915, remained undistributed Singapore Electric Tramways Co., Ltd.—Interim divi- 
in dividends, amounted to $14,773,244. Of this $4,660,000 has dend, 5 per cent. o ‘ E 

been allocated to special reserve accounts for renewals, con- ; 

tingencies, &c. A further sum of $1,500,000 has been applied _———— 


for payment of the sinking fund instalments of the first mort- 
gage bonds of the Rio de Janeiro Tramway. Light & Power 


Co., leaving $8 613,244 nnappropriated on the books of the ésTOCKS AND SH ARES 


companies, which sum has been invested in the development 


of the enterprises of the subsidiary companies. Out of this` ` 


surplus the total amount allocated to ‘special funds is TUESDAY EVENING. 
$460,000. , | , Ristnc Consols are as clear an index as can be desired of the 
The, trading profit of the Lancashire investor's frame of mind, and Consols just now are what the 
a a me i 1916 hire sche Stock Exchange calls a good market. The strength of the 
panies nue ‘ ee eG. ire-purchase , stock finds apt reflection in the other investment departments, 


Construction: plants, &e., making £39,839, as against i 
Co., Ltd. £32,843 for 1915. £2,064 brougbt forward and sound industrials are particularly in favour. Stock Ex- 


ig added. Debenture interest has required change jobbers have become very cautious in selling shares 
£4,500, there has been put to reserve £15,000, a dividend of they have not got, because time after time their expectations 
3 per cent. on the shares absorbs £14,700, and £7,708 is to of buying back the shares have been disappointed, holders 
be carried forward The following figures show the develop- declining to sell at prices they would have deemed tempting 


ment of the Parliamentary company’s business for the past six months ago. 
Therefore quotations respond with alacrity to the growing 


three years :— . : 
1914. 1915. 1916. pressure to buy. Metropolitan Flectric preference are 3 up. 
Units generated ... -- 82,157,185 35,768, 401543 652 The company has this week declared an interim dividend of 
n load in kW. . +: papers eats ae 2 per cent. on its ordinary shares, the same rate as last 
HE oper oe £65°483 £72,895 £97964 July’s. Other interim dividends will probably follow the 
Expenditure .. = > £35,472 £40,160 £59,254 same sort of line, and repeat their last year’s interim declara- 
Profit on trading . + £20,961 £32,285 £38,710 tions. City Lights are 2 up at 12%, and County ordinary 
The revenue account of the Lancashire Power Construction hardened to 1l. General Electric ordinary at 16$ are the 


Co.. Ltd., shows that: the total interest, dividend, and other fraction to the good. British Westinghouse preference show 
receipts for the year amounted to £19,205, and after deduct- strength at 2 9/16, this being 3/16 up. Edmundsons at 2% 
ing therefrom debenture interest, trustees’ fees, and general are ¢ better on the report; the preference 
charges payable, £15,468, the available balance is £3,735, though net profits at £12,300 are about a thousand pounds 
which is to be carried to reserve. . Bill to re-arrange the down compared with 1915-1916. 
capital of the company and for other purposes, has received County of Durham Electric 5 per cent. debenture stock has 
the Royal Assent, and the re-arrangement will now be pro- been removed from the pages of the Stock Exchange Official 
List by reason of the infrequency of dealings, the last recorded 


ceeded with. Annual meeting: July 26th. : 
bargain having been at 9434 on October 17th, 1910. 
The Home Railway dividend season begins this week, and 
_ New Issue.— The “ Manchester Guardian ”’ states that, there is mild curiosity as to how the companies will show up.' 
in order to complete extensions at their works at Middlewich, It is taken more or less for granted, however, that the forth- 
the Electro-Bleach & By-products Co. are issung the balance coming interim dividends will be, like those of the electric 
of their authorised share capital at par—nainely, 7,956 prefer- lighting companies, the same as the 1916 levels. Most of the 
ence and 8.000 ordinary shares. Treasury sanction bas been prices fairly well maintain their recent spurts, but Districts 
obtained. The company, which took over the properties of and Metropolitans have both lost 4, and the price of the 
the old Electrolytic Alkali Co., began manufacturing in Janu- latter looks high enough, in the light of its one per cent. divi- 
ary, 1915, and in consequence of the demands on the chemical dend. Districts, on the other hand, having received no distri- 
-industry have been very busy since. For 1915 the dividend bution for the past 34 years, are not handicapped in the 
was at the rate of 7 per cent.. the profit being £25,574, and same way, their vogue being due to “ possibilities '—alwa ys 
out of this £4.000 ‘was placed to reserve. Owing to the pres- more sttractive than a meagre ividend. Underground In- 
sure on the Ministry of Munitions and the consequent delay comes at 84 are 4 better on the week. 

e by the company as explained - Mexican news is said to be much more favourable, and 


“at the annua meeting last month, the accounts for 1916 while the industrials have not moved, Mexican Government 


have not vet been published. and the directors have repeated and Railway issues are up, this usually being precursory to 
the 7 per cent. dividend. ms) 7 a stiffening of the others. A substantial rise in Brazilians 
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followed upon the resumption ‘of cash payments of the 
Republic’s coupons due this week. Brazilian Tractions have 
sympathised with a rise of 2 points, and Rio Tramways bonds 
are wanted at the improved levels of 87 for the Firsts and 764 
for the Seconds. British Columbia Electric Railway stocks 
have been little affected by the issue of a preliminary cir- 
cular to proprietors, who are now officially informed of the 
municipal competition with which the company is threat- 
ened. They are promised further information in due course 
Oddly enough, the 44 per cent. debenture stock has risen 2 
pomts, from which it might appear that the market takes 
the view that the prior-charge is safer than before. The yield, 
of course, is good, being nearly 74 per cent. allowing for 
accrued interest in the price. Canadian General Electrics at 
119 are 23 higher. © | 

Cable prices mount day by day. The investor is keen upoh 
getting any of the good-class descriptions, and, of the more 
speculative, West India and Panama continue their giddy 
advance, at 32s. 6d. showing another jump of 3s. 9d. The 
First Preference are 5s. up at 8, and the Seconds are equally 
better at 7. Globe ordinary and preference have recovered 
more than their dividends. Both Eastern and Western groups 
have hardened. The same story is repeated amongst manu- 
facturing shares. Telegraph Constructions are £1 up, plus 
the dividend deducted last week. Callenders have puton 
another 5s. Those stocks which show no quotable changes 
ate really stronger, because there are many buyers and hardly 
any sellers. Marconis are quiet, though the Marines at 
48s. 9d. have improved a little. ` 

Rubber shares remain firm, and base-metal issues are verv 
steady. Armaments have slightly risen. Iron, coal, and steel 
issues ae amongst the industrials for which there is active 
demand. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Home Exzcrniorry Companies. 


Dividend Price 
July 17, Rise or fall Yield 
1916, 1916, 1917. this week, p.o. - 
Brompton Or ee ee 10 9 63 -| £6 18 6 
Charing Cross Or ~ 6 66 — 7 210 
do. do. do. 43 Pret.. 4 44 ad 618 6 
Chelsea ee oe oe ee 4 8 — 5 4 4 
City of London .. os ef 8 8 123 + 3 68 0 
‘do. do. 6percent. Pref. 6 6 10 — 6 0 0 
County af London æ. _ eœ T 9 11 +3 6 738 
aena ea: ae "5 = B14 
ens n ry ee ee . — 
London Electrico oe ee ee 8 8 1 — Nil 
do. do. 6 percent, Pref. 6 4 — 6 6 8 
Metropolitan ee oe oe 8 8 — 6 0 0 
O: 4% per cent. Pref. 44 44 + 3 940 
‘St. James’ and Mall ae 8 8 — 681 
South London ee oe ee 5 6 ome q 5 6 
South Metropolitan Pref, o 9 7 J- _ 700 
Westminster Ordinary .. .. 9 7 53 — ` 619 
Too : TRLEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. .. .. 8 99 -+1 6 1 0 
do. Def. ee ee 83/6 13 233 Sam 6 16 4 
Chile Telephone ee ee eo 8 . 8 ' 7 . ai 6 14 4 
Cuba Sub. Ord. oe ee ee 6 5 84 a 6 17 8 
Eastern Extension oe oe 8 8 lixd + x % 14 6 
Eastern Tel. Ord. es oe 8 8 140xd — Bl 6 
Globe Tel. and T, Ord. ee oe 7 7 123x4 + ł 5 9 10 
do... Pref, oo 6 $ 6 10łxd + è 6 17 1 
Great Northern Tel. .. .. B M 86 — 618 & 
Indo-European .. ee . 18- 18 51 — 67 6 
Marconi .. ee eo | 10 10 f 8} — vx 8 1 6 
New York Tel. 44 , oe oo 4 44 99 <, 4 11 0 
Oriental Telephorfé Ord, i 10 93 +4 812 9 
United R. te Tel, oe O . i 8 : 64 e. 5 18 6 
West India and Pan. .. -. 6d. 6d. 1g + i 110 9 
Western Telegraph oe oe 8 8 143 + 183 4 
ea eee ee Homes Rana, 

Central London, Ord. Assented 4 4 604 - 6 8'0 
Metropolitan e. e... É 1 24 — ł 43 4 
. do. District. .. . ' Ni NÜ 16 E Nil 

Soang onna Electric Ordinary Nil Nil 13 — Nil 

0. Sra $ do. " A * ee: Nil Nil 6/9 — Nil 
- od, do. Inoome 6 6 84 +$ 619 1 

os l ; l Fonrioxn Trams, &0, 
l `, . Dividend. i 
l 1916. 1916. i l 

Anikin A 6 per cent: Er 6 oa 5’ — 6 00 
o-Arg. Trams, First Pref, 3 _ 716 6 

: do. . 2nd Pref, ee = g a A aad é rd 
do. 6 Deb... 56 6 68 . = 766 

Brazil Tractions ee eo se 4 ” 4 50 +2 rag 
Bombay Eleotrio Pref. .. .. 6 6 10 — 6 00 
British Columbia. Blea, Rly. Pfce. 6 6 664xd — 817 0 

do. ! do, Deferred Nil Nit 276 . a= Nil 
do. — do. Deb. 43 59 +3 78 6 

Mexioo Trams 5 per cent. Bonds il Nil 87 — Nil 

Q. 6 per cent, Bonds Nil Nii 80 - Nil 

Mexican Light Common . Nil Ni 1 — Nil 

a a ae ee Nil Nil A 3 Sn Nil 

. do, Ist Bonds ee Nil ‘Nil i — — 

MANUFAOTURINS OomPanns, 

Babcock & Wilcor ie os 15 16 saxa —1/- 5 1 0 
British Aluminium Ord. ee 7 10 29/. +8d. 618 0 
British Insulated Ord. .. . 198 20 19] - 715 0 
British Westinghouse Pref, .. % ù fa +i 517 3 
Callenders.. ‘©... ... . 20 %9 18 + 3 75 6 
do. 5 Pref. os oe 6 6 í +4 517 8 
Castner-Kellner ae . ee . 23 22 +. a 6 10 2 

Edison Swan, fully paid No — = ly — Nil 
do. do. 4 percent, Deb, 4 4 70 — 618 6 
Blectric Construction ..  .. 4 =- h fs — 8 00 
Gen. Eleo. Pref, eo ee oe 6 10 — 6 0 0 
do. Ord. .. oe as 0 10 164 +3 6 1 8 
Henley... . ae : 6 2 16 — 716 8 
ão. 4 Pref, ee ee 06 44 t “ a Tm 5 13 6 
india.Ra ber to ee ee 10 , 10 123 ; = *g 5 0 
Telegraph Con. .. 20 620 884xd +19 6 6 2 


*Dividends pald free of inoome-tar, 


” 


MARKET QUOTATIONS, 


Ir should be remembered, in making use of the figures appearin 
in the following list, that in some cases the prices are only genera, 
and they may vary according to quantities and other circumstances 


Wednesday, July 18th. 


Latest "a 
CHEMICALS, &c. apeh ei H 

a Acid, Oxalio ee oo ee ee per lb. a ee 

a Ammoniac ed ‘a date es i per ton att “ve 

a Ammonia, a e crystal ” vo 

a Bisulphide of Carbon .. ar ee 228 ‘ ‘a 

a Borax oe oe ee ee ee (1) £88 - ° 

a Copper Sul hate ee oe ee 99 £61 10 oe 

a Potash, Chlorate .. .. .. per lb, 2/6 7 i 

a ” Perchlorate oo ee 99 : 9/-. *! po l 

a Shellac ee oe ee oe per cwt 206/- 10}- dec. 

a Sulphate of Magnesia .. .. per ton £16 o sage l 

a Sulphar, Sublimed Flowers .. y - £36 ! ʻi 

'a s» Lump .. ea ise i 8265 — 
a Soda, Chlorate oe ee . per Ib. 1 . 
a 39 ee ee ee ee per ton 1 . ee 
a Sodium Bichromate, casks ee per lb. ee a 
e > 
- METALS, &c. i 

c Brass (rolled metal 2 to 12° basis) per Ib. ere <i 

¢ D Tubes (solid drawn) ee 7] ae eo 

c 7) Wire, basis ee ee ee oe oe oe | 

c Copper Tubes (solid drawn) .. ” ig $o 1/8} 

g » Bars (best selected) .. per ton 165 i 

g ” Sheet ee oe oe ” 8165 

g rT) Rod oo ve ee ee m 8166 1 

d 55 (Electrolytic) Ba es 5 £142 i 

d w ‘i Sheets .. ji 8167 

d » is Wire Rods n £150 ? 

do w, Ae H.C. Wire per lb. 1/54 f | 

f Ebonite Rod ee ee oe ee ” 8/- 

f 33 Sheet ee ee ee ” 3/6 ee 
German Silver Wire oe eo 9 2/8 vs 
Gutta-percha, fine .. ie HP i eno we 

h India-rubber, Para fine .. se ni 8/2 3d, ins. 

i Iron Pig (Cleveland warrants) .. per ton Nom, +a 

Wire, galv. No. 8, P.O. qual + £42 : 


g Lead, English Pig ee ee as 99 oe i 


g Mercury ee ee ee ee per bot. Nom. 

e Mica (in original cases) small.. per Ib. 6d. to 8/- * 

@ sn ” » medium ” to 

èe p ” » large .. ” I8 to 14- & ap. 

d Silicium Bronze Wire .. .. per lb. 1/93 os 

r Steel, Magnet in bars ee ee per n ee oe 

g Tin, Block (English) ., a f a 
ee per lb, 8/8 T 


A n Wire, Nos. 1 to 16 ee 


otations supplied by— 
a G. Boor & Co. Qo ay / 


ames & Shakespeare, 
d Frederick Smith & Co. i Bolling & Lowe. 
e F. Wiggins & Sons. l Richard Johnson & Nephew, [4 
f India-Rubber, Gutta-Percha and n P. Ormiston & Sons. 
Telegraph Works Co., Ltd. r W. F. Dennis & Co. 


—————————————— r 


The British Association. —With further reference to the 
B.A. arrangements for this year and next, we read in Nature that 
in view of the cancellation of the annual meeting of the British 
Association, it has been necessary to make special arrangements for 
carrying on the Association's current work. Meetings of the 
Organising Committees of the various Sections, the delegates of 
corresponding Societies, the Committee of Recommendations, an 
the General Committee have, therefore, been held. It hag been 
decided to continue Sir Arthur Evans in the presidency for apother 
year, while the Hon. Sir ©. A. Parsons, who would have presided 
over this year’s meeting, will do so at the meeting whioh, it is 
hoped, will take place as arranged at Cardiff next year. Bourne 
mouth has repeated its invitation, which has been accepted for 
1919. Grants amounting: to £286 were made in aid of such 
researches as it was considered essential to carry on, having regard 
to present conditions. 


Resuscitation after Electric Shock.—In the Hlecirv! 
World of May 5th, Mr. W. P. Strickland cites another case il 
which a man who had received a shock on a 2,200-volt circuit was 
brought back to consciousness without special apparatus with the 
aid of mechanical shocks: The man was on the top of a pole 
when he received the shock ; the lines were cut, and the victim 
was lowered to the ground, being purposely allowed to drop the 
last 3 ft. His body was then lifted by the heels (his head resting 
on the ground) and dropped. While his clothes -were being 
loosened and his tongue drawn forward, the soles of his feet were 
struck vigorously with anything that came handy, and thig trew- 
ment was continued during the application of the Schaeffer metho! 
of artificial respiration. Recovery was complete. In another cas 


m "a m ee d 


, 4 man was restored to consciousness by falling from a pole. 


Canada’s Coal Supply.—The Canadian Fuel Controller 
has been given authority to investigate the amount of fuel stock 


on hand, and to arrange for an equitable distribution of the suppy’. 
Coal production will be stimulated, and an effort made to ostab lish 
large stocks inland before water transportation closes for the 


season.— Times. 


A Cynical Conundrum.—A “ Victim of Many Bẹgcon- 
structions propounds the followinz :—"“ What's the difference 
between reconstruction and liquidation?” His suggested repis | 
is: ‘ Well, you, sometimes get something out of the latter: — i 
Financial Times. 
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THE PSYCHOLOGY OF POWER-HOUSE 
SHIFT WORK: AN EX-SHIFTMAN'S 
REFLECTIONS. 


By A. ARNOLD. 
ee 


Mucu attention has been given at sundry times to the con- 
ditions under which men are capable of producing maximum 
useful work, particularly in the case of manual labour, but . 
little note seems to have been taken of the modifications neces- 
sarily involved when provision must be made for continuous 
running, and hence relays of labour. 

‘The economic results accruing from semi-‘ Taylorism,” 
applied with discretion to manual and repetitive work are, 
doubtless, considerable ; but in the average generating 


station—with which the writer is now concerned—there is _ 


little scope for such application, except, perhaps, to a limited 
extent in connection with coal and ash handling. 
“ Taylorism,” or scientific management, does not appear to 
have been intended for use with skilled workers, nor, indeed, 
is it applicable to duties involving the exercise of judgment 
and initiative, although the principle (of avoiding circum- 
locution and needless expenditure of energy, by direct 
methods) might well form the foundation of a course of 
mental training for such workers, and this would doubtless 
result in quicker and sounder decisions. 

Power-station work is often jeered at by persons of 
restricted experience as being “ too dull for words,” a job 
comprised of starting up and shutting down sets and boilers 
to meet the requirements of the load and otherwise simply 
watching the clock go round—wholly mechanical, methodical, 
and prosaic, lacking variety, interest, or scope. Under some 
conditions, portions of this indictment may be substantiated, 
but few engineers with station experience would admit that 
it exhibits anything like a true picture as a whole. 
Practically all posts in a central station—frem greaser to 
manager—call for more or less display of initiative and 
judgment, unlike factory work in general; there, quick- 
ness and manual dexterity count for more than brains, 
except in the higher positions. Further, the ‘staff of a 
power house is necessarily on shift work, again excluding 
the management and higher officials, and its treatment 
should also be modified in view of that fact. It is 
fallacious to imagine that because any given person on 
shift work averages only a number of hours on duty 
similar to the total of a day-working artisan, he is 
therefore on an equality with the latter in respect of 
energy-output value, even if the actual work done in the 
wó cases be identical. l yen 
. It has been often demonstrated that “ seven-days-a-week ” 
labour is inefficient, in the sense that it involves expendi- 
ture of energy out of proportion to the increased work per- 
formed, and similarly the psychological tendency of night 
work is to decfease one’s personal energy-output value. 
This is also the case in regard to long spells of duty, and is 
cumulative ; it is usually noticeable even in ordinary day 
work after about six hours’ duty without distinct relaxation 
of both mental aad physical stress. At night this depre- 
ciation becomes marked in normal persons after about four 
hours’ application, even when the ‘ previous history” 
of the. observed individuals is known to be good, 
with he a to reasonable rest and sleep; hence the in- 
terests of the undertaking, no less than those of the watch- 
keepers themselves, require that the duties of night shift 
should be kept down to the essential minimum. The policy 
of a few managers to set aside many detail jobs for the 
night staff is a short-sighted one under the present system, 
and is as fallacious as the execution of the innocent Admiral 
“ pour encourager les autres.” : 

The psychologicab and physiological effects due to the 
periodic change of shift at week-ends are frequently ignored, 
but their reality is unquestionable. From social and 
humanitarian points of view such periodic changes are im- 
perative; also the utilitarian advantage of giving experience 
in all duties to each individyal demands it, in order to pro- 
duce a strong staff and one able to meet possible depletion 
by illness or disaffection. | Nevertheless, physiologically 
these changes do harm ; they disturb the health, and hence 


‘ 


. rE TH 


deteriorate the coolness and emergency value of everyone 
affected by them. The psychological effect is not so simple- 
Changes are beneficial, in so far as they prevent stagnation 
(or more properly, “ vegetation,” to pervert a word), and 
they promote interest and concentration, and sometimes 
competition and emulation ; in so far, however, as there is 
usually a favourite and also a very strongly disliked shift, 
the anticipation of the approach of the latter, and the 
reflexive, but probably unconscious relaxation of effort 
when it arrives, is only partly off-set by the good effects of 
the expectation of the better shift to come. 

Power station shift systems vary but slightly in the 
British Isles, and the variations are usually of local origin. 
Anyone who has attempted to alter a shift list (or *“ watch- 
bill,” in sea parlance) so as to obtain improved conditions 
without bringing in extra assistance, knows that inevitably 
the existing scheme is found to be the best under the 
prevailing conditions, except possibly in some very minor 
detail ; this is only to be expected, as the present system is 
a product af gradual evolution. No further big improve- 
ment can be expected without very drastic alterations, but 
probably the time is now ripe for such. 

A semi-ideal system of shifts might be bimilar to that 
in vogne at sca—a short watch of, say, four hours, followed 
by an interval of at least eight hours and preferably longer ; 
but the interim should be entirely free, and not, as is usual, 
partly occupied by concern for some specialised department. 
This system, with, say, a 48-hour break every fortnight, 
would be physiologically. as nearly healthy as possible, 
having regard to the necessity for a periodic change of 
shift. It would be, however, quite impossible ashore, on 
account of the time taken inthe journey to and from the 
works, which would, in effect, be just doubled as compared 
with the existing eight-hour shifts, and, further, it would 
lead to times of starting and leaving work which would 


not fit in at all with the general conventional scheme of 


things. : 
The. system at present in operation suffers from obvious 
disadvantages, Night shift is longer than is physiologically 
desirable or even economically defensible, particularly as in 
most cases the preparation for, and the, picking up of, the 
morning load comes upon the latter end of this shift, just 
when vitality and energy are at their minimum. Further, 
as watch-keepers are but human, it must not be supposed | 
that the beginning of this shift coincides with the coin- 
mencement of. the individual’s day ; it seldom or never 
does. All the world takes its pleasure and social recreation 
in the evening hours, and so the increased activities de- 
manded in the latter hours of the night shift find the per- 
sonnel more fit for bed than for a display of the brilliance 
to be expected of “the embodiment of all that is best in 
British engineering manhood.” í 
The week-end system is also faulty. It is recognised 
even by the worst type of official that a regular break, say 
every three weeks or a month, is essential to every indi- 


‘vidual, that he may maintain his sanity, fulfil social 


obligations, aud obtain necessary change and rest. In pro- 
bably 95 per cent. of British power stations there are no 
reliefs in regular routine—a state of affairs which can only 
be excused during war time, but which is now only a little 
worse than prior to it. As a consequence, for a person to 
obtain this minimum recreative opportunity he must pay 
for it (in hours worked) during subsequent week ends, 


while his colleagues enjoy by rotation their respite, also 


duly paid for. Now, in all engineering works there are 
repair jobs and alterations which can only be carried out 
at times of light. load; these are done at week-ends, and 
are accomplished by, or under the direct supervision and 
responsibility of, an engineer who is working 12-hour or 
longer shifts after a normally fatiguing week—not a very 
fair arrangement, either to him or his work. This applies 
more particularly to the engineers-in-charge of shifts; but 
in a general way, long hours are also demoralising to all’ 
engaged in week-end work, for they give some foundation 
for the “ long-suffering martyr ” feeling so easily aroused 
amongst those working unusual hours. : 

In cases of illness it is usual under the present system 
for the two remaining men of the affected grade to work 
12-hour shifts. Only a few Jonger-sighted engineers have 
arranged their staffsisu-that ‘reliefs canbe found, and still 
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fewer have carried out the scheme in its entirety, so as to 


include chargemen as well as stokers. Twelve-hour shifts 
under. modern conditions are demoralising—physiologically, 
psychologically, and economically ; the undertaking which 
allows them is laying up big possibilities of trouble. 
Practically all preventible accidents are the result 
of overstrained physique or mentality, both of which 
are indubitably brought about by long shifts amongst 
other causes, hence the danger. It is beginning to be 
realised, too, that men are not mere machines, and, further, 
that to obtain the best results, employers must be at least 
as solicitous for their welfare and decent treatment as they 
are as to the precise minimum remuneration which can be 
offered. In another decade it is possible that an employer 
permitting 12-hour shifts will be liable to salutary penalties. 

In view of these matters, it is obvious that at least four 
men of each grade should be employed, except where it may 
be possible to provide “ deuble-utility ” relief men. The 
latter, however, although usually only the most intelligent 


qualify, are often very averse to being employed thus, and, — 


in the lower ratings at least, their colleagues are apt to 
resent it also. Whether this is but a passing phase remains 
to be seen. | 


The question of expense will, of course, be raised in 


opposition to this suggested increase of staff. Yet, if the 


extra wage bill were translated into terms of pence per 
unit generated or percentage decrease in available profits, it 
would be seen to be almost infinitesimally small as com- 
pared with (he increased efficiency of the staff employed and 
their sae verve enhanced value. > a 

It is difficult to foresee at, all clearly the position of 
electrical undertakings, after the conclusion of e, with 
regard to staff. The relaxation of military a ete and 
the apparent cessation of the necessity for self-discipline, 
will greatly affect the labour market. Skilled men will 
only be available on their own terms, and they will not 
willingly enter shift work. Although the present staffs of 
stations throughout the country have shown splendid loyalty 
both to their employers and their country, by sticking to 
their posts when khaki was immeasurably more popular, 
they are now thoroughly unsettled, and a “ General Post,” 
is quite certain when the present restrictions as to move- 
ments are withdrawn. Their loyalty to their employers 
deserves emphasis, in the writer’s opinion, and was well 


shown by the apparent collapse of the A.E.S.E. when that | 


body began to meditate militant tactics. . 

Now, therefore, is the employers’ opportunity to formulate 
and publish schemes whereby the present anomalies of the 
shift system may be smoothed out—eradicated they can never 
be. Inthe long run, the employers will be gainers by taking 
the initiative in this matter, and they will attract the better 
type of men, and form stable, loyal staffs. 

The future commercial greatness of this country will be 
greatly aided by adequate, cheap and reliable supplies of 
electrical power, and the reliability depends very largely upon 


the staff engaged and their conditions of employment, - 


having in view their peculiarly trying hours and the onerous 
duties and responsibilities devolving upon them. 


P E 


TRADE STATISTICS OF SOUTH AFRICA. 


Tag following statement, showing the ‘imports of electrical 
. and similar goods info the Union of South Africa during the 


year 1916, has been taken frem the recently-issued official 
trade statistics. The figures for 1915 are added for purposes 


of comparison, and notes of any increases or decreases are > 


given :— 
1915. 1916. Inc. or dec. 
Brass manufactures.— £ £ £ 
From Great Britain 19,000 24 000 + 5,000 
» United States — 2,000 + — 2,000 
,, Other countries 2,000 2,000* 


_ 91,000 28,000 + 7,000 
; *Mainly India. 

Copper, plate and sheet.— 
From Great Britain 


Total 


4,000 


1915. '1916. Inc. or dec. 

Copper manufactures.— £ £ £ 

From Great Britain is 3,000 3,000 — 
» United States oS 1,000 + 1,00 

Total 3,000 4,000 + 1,000 

Electrical cable and wire.— 

From Great Britain ... ` 102,000 228,000 + 126,000 
» Italy fi vii 1,000 1,000 — 
» United States... 8,000 5000 - 3,00 
,, Other countries 1,000 3,000° + 2,000 

e eee —_ 
Total 112,000 287,000 + 125,000 
*Holland £3,000. 

Electrical fittings, including posts.— 

From Great Britain 125,000 200,000 + 175,000 
„ Germany ... .. 8,000 — — 5,00 
„ Holland Sy 11,000 22,000 + 11,00 

`» United States a 37,000 62,000 + ° 2,000 

>~ ,, Other countries. ... 6,000 14,000®° + 8,000 
Total 182,000 298,000 + 16, 
*Denmark £4,000. 

Lamps and lampware.— i i 

From Great Britain an 15,000 ` 28,000 + 18000 
,, Germany ... 1,000 —  — . 1,00 
» United States 12,000 19,000 + 7,00 
„ Sweden ia 3,000 17,000 + . 14,000 
», Other countries 1,000 ,000 + 1,000 

Total 32,000 66,000 + 34,000 

Electrical machinery.— o 

From Great Britain 110,000 112000 + 2,00 
„ Germany ... sae 4,000 — 4,000 
„ United States ... 59,000 63,000 . 4,000 
„ Other countries sate - 5,000 ,000* — 

Total 178,000 180,000 + 200 
: *Mainly Sweden. 
Cranes, elevators, and lifts.— 4 
' From Great Britain rae 18,000 17,000 - 1,000 
» United States ce 2,000 | 2,000 — 
Total 20,000 19,000 — 1,00 

Mining machinery.— 

From Great Britain 368,000 473,000 + 105,000 
‘,, Germany ... 2,000 — — 2,000 
» United States 240,000 253,000 + , 13,00 
,, Other countries 3,000 3,000° . — 
Total ... 618,000 729,000 + 116,000 

Sweden £2,000. 
Machinery not specially mentioned (other than 
agricultural, manufacturing, é&c.).— | 
* From Great Britain 201,000 256,000 + 55,000 
» Germany ... 5,000 2 — 3,000 
», United States 43,000 59,000 + 16,00. 

! ,, Canada ay 3,000 6,000 + 3,00 

» Other countries 3,000 5,000 + 3,000 
Total 255,000 328,000 + 73, 

Telegraph and telephone matertal.— 

From Great Britain 8,000 8,000 — 
» Sweden zit 2,000 2,000 — 
» United States 1,000 — — 1,00 
s, Other countries — 1,000 1, 

a a pc, See 
Total 11,000 11,000 - 
Tramway rolling-stock.— . 
From Great Britain 21,000 W000 -. 11,00 
4, United States 4,000 2,000- — 2,000 
„ Other countries a 1,000 + 1,0 
Total 25,000 13,000 - 12,00 

Other tramway matefials.— 

From Great Britain 5,000 2000 —- 8,00 
» United States 2,000 2,000 = 

- » Other countries 1,000 1,000 = 

Total 8,000 | 5,000 - 30 


In addition to the above the following goods were imported 
as “ Government Stores ” :— 


Brassware.— 

From United Kingdom ... 1,500 4000 + 250 
Copper, plate and sheet.— , 
From United Kingdom)... 14,000. 6,000 - 8,000 
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1915. 1916. Inc. or dec. 

Electrical cable and. wire.— £ £ £ 

From United Kingdom ... 18,000 22,000 + 4,000 
» United States ee 1,000 — - 1,000 

Total... 19,000 22,000 + 3,000 

Electric fittings. — 

From United Kingdon ... 14,000 13,000 —- 1,000 
„` Other countries... 1,000 — 1,000 — 

Total 15,000 14,000 - 1,000 

Lampware.— 

From. United Kingdon ... 1,000 2,000 + 1,000 

Cranes and elevators.— 

From United Kingdom ... 8,000 — - 8,000 

Electrical machinery.— l 

From United Kingdom ... 3,000 5,000 + 2,000 

Othar machinery.— 7 : 

From United Kingdom .. 20,000 7,500 — 12,500 
» Other countries 1,000 4,500®° + ,500 

Total 21,000 ` 12,000 — | 9,000 
, *United States mainly. 

Telegraph and telephone material.— 

From United Kingdom .. 30,000 21,000 -= 9,000 
»  Bweden wee, eee =: 5,000 5,000 _- 
» . Other countries 1,000 — - 10% 

Total 36,000 26,000 — 10,000 


` 


DETERMINING PHASE ROTATION.” . 
n ‘By W. V. LYON. 


For determining the phase rotation in a three-phase circuit, that 
is, to ascertain whether or not the line voltage between mains 1 and 2- 
leads or lags the voltage between mains 2 and 3, the writer has 
found the scheme shown in the accompanying illustrations useful 
and convenient. It consists of a non-inductive resister and a low- 
resistance reacter of the same ohm value connected in series bet ween 
two of the mains. The magnitude of the voltage between the 
third main and the junction of these two units indicates the phase 
rotation. Mark the mains 1, 2, and 3 as in fig.3. Connect the free 
terminal of the resister to main I and the free terminal of the 
reacter to main 2. Measure the voltage from their junction to main 3. 


Volf meter 


#40 


( 2 s. 
Three - Phase » 
Cire? 


Fig. 3.— CONNECTIONS 
OF RESISTER, REACTER 
AND VOLTMETER. 


Pics. 1 AND 2.— VECTOR RELATIONS OF 
VOLTAGE FOR LEADING AND LAQGING 
CONDITIONS. 


If this voltage is approximately 87 per cent. of the line voltage, the 
voltagé between mains 1 and 2 leads the voltage between mains 2 
and 3. If the voltage is approximately 137 per cent.of the line voltage, , 
however, the voltage between mains 1 and 2 lags the voltage 
between mains 2 and 3. 
_ The proof of this fact issimple. Refer to figs. 1 and 2. Assume 
that the line voltages are equal. The interior angles of the voltage 


triangles are then 60°. Any ordinary unbalancing of the line | 


voltages would affect the voltmeter reading but little. The current 
should be at least ten times as much asthe voltmeter takes on full 
scale deflection. If this be the case the voltmeter will read not 
more than 2 per cent. less than the stated values. In the proof it 
is assumed that the voltmeter current is negligibly small. 

Let Vis lead Vaas shown in fig. 1. If the resister and reacter 
have the same resistance value in ohms, the current will lag the 
voltage from 1 to 2 by 45°. The voltmeter reading, v, will be— 
v = (0°866—0°50) x line voltage 

= 0'37 x line voltage. 


* From the Electrical World. 


tan ee aS a 


If Vi lags Vy as shown in fig. 2, the voltmeter reading is— 
v = (0°866 + 0°50) x line voltage 
= 1°37 x line voltage. 

In order that the device may be used on circuits of different 
voltages switches should be provided as shown in fig. 3. For example, 
when it is to be used on a 220-volt circuit the switch marked 220 
volts should be closed and the other two left open. By properly 
choosing the ohm values of the unita, the current may be kept 
constant and the same accuracy obtained at the different voltages 
without excessive heating loss. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


Induction Methods of Fault Localisation. 


With reference to the letter from “North Staffs.” in your last 
issue, to pick out a faulty cable at draw boxes, the triangle is more 
conveniently replaced with a fork, in accordance with the 
accompauying sketch. 


I a“ 
«—— 4f SOFT FLAT 
TELEPHONE __! i 

TERMINALS IRON, 1° WIDE 


ri 
k— OVERALL DIAMETER OF 


y ROUND. 
; 1 LARGEST CABLE IN USE. 


IRON 
CORE 


8-02. COK OF 20 G. 
COTTON COVERED WIRE 


A switch in the telephone circuit, by making and breaking the 
current to the receiver, more readily distinguishes the sound pro- 
duced by the induction coil from any. extraneous noises. 

H. E, Blake. 

Eastbourne, July 7th, 1917. , 


A Revelation Concerning the Ways of Reviewers. | 


In a recent review of a book in an electrical journal that 
shall be nameless, the revièwer apolagises for the tardiness 
thereof with the plea that ‘‘ he got interested in it, so that 
instead of reading merely the introduction and contents pages 
and basing his review on these, he read it through and forgot 
he was a mere reviewer.” | 

These remarks, quite obviously made in all seriousness, will 
be received with mixed feelings by those whose misfortune it 
is to be authors, by publishers, and by a large body of readers 
who look for enlightenment and guidance in reviews. 

Comment seems hopeless, unless other people will take up 


the cudgels. | W. Perren Maycock. 
West Norwood, S.E. 27, July 14th, 1917. . 
[We fear our correspondent’s sense of humour has been 


. caught napping in this instance. The remarks in question, to 


our mind, we ‘‘ quite obviously ’’ facetious, and the reviewer 
happens to our knowledge to be conscientious to the last 
degree, one who is more likely to read the chapter headings, 
index, and advertisements in addition to the text than to 
follow the practice to which he playfully alludes. Moreover, 
he has made a special study of the subject of the work in 
ee ee is why he was asked to review it.—EDs, ELEC. 
EV. | 


Water-Power Proposals. | 


Your remarks on the development of water power in your 
issue of the 6th inst. are most opportune, and I trust now 
that the matter has been raised that the existence of avail- 
able power will be realised by an authority that will be 
competent to carry out the necessary schemes for its develop- 
ment. 

I am a native of North Wales, and am acquainted with 
many suitable sites which deserve attention. My playmate ~ 
when a child was a stream that ran through my father's 
farm, and a noisy Scotch turbine Seay daily enjoyment 
to me as it operated the barn and dairy machinery. The 
hero of those days to me was the man who had charge of 
that rough but serviceable plant. 

In later years my father moved to a larger farm—a noted 
dry one. I was at that time but a youngster, but great was 
my joy when I realised that one of his first objects was to 
provide an irrigation system for the whole farm, together 
with two turbines for power purposes. To go with him on 
levelling and surveying expeditions, and laying out water 
courses, was the greatest pleasure that could be experienced. 
Never shall I forget the day when the water was turned on 
to the turbine for the first time. 

Unfortunately, my father did not combine his knowledge 
of engineering and hydraulics with that of the law, the result 
being that he was legally involved over the question of riparian 
rights. He lost his case from the legal point of view, but his 
engineering abilities came to his “aid, and_he has been able 
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to maintain the supply to the present day. The installation 
to-day, after 27 years’ use, stands as an example of practical 
engineering and a monument to the properties of the laws 
of this country. 


For the last 15 years one of the turbines has been coupled : 
to a generator, this being the first electric lighting plant ini» 


stalled in the district. , 

Since that time I have been interested in several small 
hydro-electric plants, having made a hobby of that branch 
of engineering, and devoting my yearly vacations to exploring 
possible power schemes for farm and village supply. 

I consider Mr. Britton’s opportunity a magnificent one, 
and I sincerely hope he will be able to carry his ideas to a 
successful issue. - 

The Dee,,-to which he intends devoting special attention, 
is but one instance. The Clwyd and Conway in their upper 
reaches have scores of localities where plants of from 20 to 
200 Kw. could be installed. The rivers of Snowdonia, with 
their high falls, are rich in possibilities. Blaenau Festiniog 
is an instance of wasted power; in fact, the waste is to be 
seen on every hand throughout the Principality. — 

A source of power which has appealed to me is that of 
relief stations on the pipe lines of our town supplies, and 
the surplus waters at our reservoirs. The Vyrnwy and Rhay- 
adr works are instances. At both these reservoirs a consider- 
able quantity of compensation water is allowed to flow, and 
very large volumes flow over the sills during the winter 
months. Instead of allowing this to run to waste, why not 
allow it to flow along the pipe line to the utmost capacity, 
and at its highest load factor, and utilise it at suitable points 
along the route? Why not allow Mr. Britton, for instance, 
to tap the Vyrnwy line at a point near Chester, utilising 
surplus water at that point, and at the same time augmenting 
the supply to his existing station lower down? In the case 
of the Rhayadr works the same applies, the supply being 
given to small towns and villages en route. 

Another instance is the new Birkenhead waterworks. In 
this case turbines could be fixed at such places as Llanfi- 
hangel, Clawdd Newydd, and Ruthin. Again, after crossing 
the Clwydian Range, if any further supply is available it 
could be utilised on either side of the Dee, as found neces- 
sary. 

The question arises as to how these developments are to 
be carried out. I doubt if a private company can be formed 
to undertake the work, owing to the hostility of riparian 
owners and holders of sporting rights. The alternative is 
for the Government to form a Department of National Power 
Supply to take charge of all our water power, and to control 
its development. This could be extended to the smallest. 
plants, even where electricity is not generated. Small in- 
stallations could be installed on hire-purchase systems, and 
in the case of larger ones licences could be granted to com- 


panies and local authorities to develop them under national 


control. 


In this way encouragement would be given to farmers to 
extend the use of power on their farms, it would lessen the 
drudgery of farm work, and generally increase the yield of 
our land. Our villages would be brightened, not only from 
the illumination point of view, but from a social standpoint. 
Industries requiring small power would be established along 
our countryside, and the cry of ‘‘ back to the land ” would at 
last become practical. ? . 

The North Wales Power Co. has done pioneer work in this 
direction, but its progress has not been very marked. I am 
not acquainted with the conditions responsible for its apparent 
failure to compete with the steam stations at Carnarvon and 
along the North Wales coast, but it most probably can be 
accounted for by wayleave and other difficulties, together 
with, most probably, a certain amount of parochial jealousy. 

All these difficulties would be overcome by a national 
system possessing compulsory powers of expropriation. 


: ; Thomas Smith. 
Wolverhampton, July 10th, 1917. 


The Salaries of Central-Station Officials. 

The table of average salaries of central-station officials given 
in this week’s REVIEW is particularly interesting in the poor 
comparison they make with the salaries of leading officials 
in other professions. In nearly all municipalities the town 
clerk receives quite twice the salary of the electrical engineer. 
In these days this is surely absurd. In the Army the engi- 
neers have long been the most highly paid branch, and in 
the majority of circumstances the R.E. officer takes command. 
In these days, when cheap and reliable power is the life-blood 
of a nation, it is surely time that the electrical engineer 
topped the lawyer in salary. The achievement of this is also, 
I should like to suggest, an engineering problem (in an intro- 
ductory note by Dr. Thurston to Rowan’s “ Practical Physics 
of the Steam Boiler,” the following passage occurs: *‘ The 
engineer, it will be seen, is also a high order of financier ’’).. 
I wonder if it is high finance to suggest that, as the chief’s 
salary must always bear a certain ratio to his assistants’, his 
own may be automatically ‘‘ boosted °” by boosting his assist- 


ants’? Assistant. 


[We cannot make use of the information forwarded by 
“Rex” unless he sends us his name and address.—Ebs. ] 
\ 


. Herink. 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED), 


Compiled expressly for this journal by Messrs. W. P. Tuompson & Co. 


slectrical Patent Agents, 285, High Holborn, London, W.C., and ar 
© Liyerpool and Bradford. 


9,501. ‘Sparking plugs for internal-ccombustion engines, aid method of 
manufacture.” R. HowartH. July 3rd. 


9,521. “ Means for connecting high-tension leads to sparking plugs.” V. 
Perrett, July 3rd. 


9,592. “ Electric accumulators.” H. Harrop. July 3rd. 
9.553. “ Active material in accumulator plates.” H. Leitwer. July 3rd. 
9,554. “ Supports for accumulator plates.” H. Lerrner. July 3rd. 


9,558. ‘ Electrically-operatcd riveting, pressing, stamping, &c., machines.” 
E. Apamsosx. July 3rd. 


9,573. “ Separators or non-conducting supports for accumulator plates.'” 
H. Leitner. July 3rd. 


9,579. “ Electric lanterns for hand signalling.” H. Burce & S. D. Wane. 
July 3rd. : 

9,584. “ Electñic furnaces and method of working same.” Crritrace Manu- 
FACTURING Co. & H. S. Primrose. July 3rd. 

9,585. “ Interrupters.”’ Marconi’s Wirecess TELEGRAPH Co, & W., Pratt. 
July 3rd. 

9,587. “ Electric condensers.” F. R. Simms & Simms Motor Units, Lr. 
July 3rd. 

9,595. “ Electro-magnetic apparatys."" M. Latour. July 3rd. 

9,631. *“ Electrolytic electricity meters.” . Bastian Meter Co. & A. E, 
Sauispury, July 4th, 


9,675. “ Dynamo-electric machines.” H. F. Brown & Vickers, Lro. July 
4th. 


9,724. “ Voltage regulators.” 
Electric Co., U.S.A.). July 5th. 


9,747. " Electric fuses.” E. S. Conrapt & L. Newrrr. July 5th. 


Britis THomson-Houston Co. (Genera 


9,781. " Field telegraph signalling, &c., apparatus.” F. Fitron. July 6th, 
9,784. “Telephones.” E. A Petitnory. July 6th. 
9,801. “ Electric switches.” H. H. Berry & W. J. Marksam. Juty 6th. 


9,811, 9,816. “ Multipolar magnetos for electric ignition systems.” Boscu 


Macneto Co. & W. J. MELLERSH Jackson. July 6th. 
9,855. " Spark discharges producing impulse excitation and high-frequency 
sparks.” A, Kowauski. July 7th. (Switzerland, July 25th, 1916.) 


o 4 ` , f . 
a S 


PUBLISHED SPECIFICATIONS. 


1916. 


The’ numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. ` 


5,447. PuHotocrApuic METHOD or Propucinc Souno Recorps ano Meaxs 
FOR UTILISING SAME FOR PRODUCTION OF MaGNETIC Recorps. H., C. Bullis. 
April 13th, 1916, (107,025.) : 

8,056. Exectrrical Water HEATERS. 
application, 13,564/16.) (107,038.) 

8,178. TeLerpHony. Relay Automatic Telephone Co. & H. J. Herink. June 
9th, 1916. (107,041.) 

8,179. TeLernone Systems. Relay Automatic Telephone Co. & H. J. 
June 9th, 1916. (107,042.) 

8,245. ELECTRIC IGNITION OR SPARKING ARRANGEMENTS. 
Co. & H. W. F. Ireland. June 10th, 1916. (107,048.) 2 

8,305. TELEPHONE TRANSMITTER. S. C. Porter. June 12th, 1915. (100,619) 

8,457. Macneto Exectric Macnines. A. E. Bennett. June 15th, 1916- 
(107 ,062.) 

8,474. STEAM-POWER PLANTS, PARTICULARLY FOR USE IN ELECTRIC GENERATING 
Systems. J. C. Ruths. June 14th, 1915. (100,693.) 

8,733. Exvectric Castes. C. J. Beaver & E. A. Claremont. 
(107 ,073.) 

8,810. Miners’ Exectric Sarsry Lamps. 
(107 ,074.) 

8,811. Evecrric Battery Lavps. N. Kribs. June 22nd, 1916. (107,075.) 

9,766. REGULATORS FOR POLYPHASE TRANSMISSION Systems. British Thom- 
sson-Houston Co. (General Electric Co., U.S.A.). July Uth, 1916. (Cognate 
application, 9,812/16.) (107,093.) 

10,182. MEANS FOR DIFFERENTIALLY METERING ELECTRICITY FOR LIGHTING AND 
Heating Purposes. L. Birks & J. R. Templin. March 2nd, 1916. (104,498.) 

11,043. Evectric Motor Contror. British Thomson-Houston Co. (General 
Electric Co., U.S.A.). August 4th, 1916, (107,106.) ° 

12,685. Exvecrric INSULATING MaTeRIAL ResRurRLING Vuicanite. T. S. Chivers 
‘and C. Marter. September 7th, 1916. (107,122.) >» 


J. F. Barr. June 7th, 1916. (Cognate 


Siemens Bros. and 


June 2ist, 1916. 


O. Oldham. June 22nd, 1916. 


16,514. Timinc IN [cniTion Dynamos. C. T. Mason. June 19th, 1915. 
(102,267.) 
18,194. IGNITION MAGNETOS POR INTERNAL-COMBUSTION EncGiIiNes. Abingdon- 


Ecco, Ltd.. & G. B. Bianco. December 19th, 1916. (106,954.) 
18,374. ELECTRO-PNEUMATIC BRAKES FOR RaiLway Veunicies. E. H. Dewson. 


June 1st, 1916. (106,813.) Z 
1917.‘ 
1,279. Automatic Switcuinc Devices For THERMIC TeLernoxes. B. E. D. 
Kilburn (Naamlooze Vennootschap de Nederlandsche Thermo-Telephoon 
Maatschappij). January 25th, 1917. (106,962.) 


2,191. Automatic Exectric Circuit BREAKERS. 
E. D. Rodway. February 14th, 1917. (106,971.) 

2,912. Mercury Rectirigr Distrisutinc Systems. British Westinghouse 
Electric & Manua ine Co. (Westinghouse Electric Manufacturing. Co.. 
U.S.A.). February 27th, 1917. (106,973.) 

5,401. TRANSFORMERS FOR ALTERNATING ELectRIC Currents, O. Loras. 
June 9th, 1916. (106,986.) 


Switchgear & Cowans and 


Accitdent,—On Friday at the Yorkshire Electric Power 
Co.'s works at Thornhill, two workmen aged 61 and 59 respectively. 
in the employ of Messrs. Firth & Co., of Burton-on-Trent. who- 
are engaged upon the contractor's work in connection with the ex- 
tension scheme at the power station, came into contact with a live 
wire and received a shock while working at a crane. Both were in a 
critical condition. suffering from burns on the feet and hands. 
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-= fare of the State. 


INDUSTRIAL MISTRUST. 


In common with all peoples at all times, we are 
prone to assume that, our own problems of the 
moment are original in their character, and more 
far-reaching in their significance than those of any 
other times or other peoples. We hear much of | 
industrial unrest and of class antagonisms, and the 
gravity of such unrest at the present time, as well. 
as the importance of its removal, deserves the 
closest attention of all who are desirous for the wel- 
The Parliamentary Secretary of 
the Board of Trade, Mr. G. H. Roberts, M.P., has 
expressed the view that: “If the old disputations 
remain, if employers and employed are ranged in 
conflicting camps, the ravages of war will not be 
repaired, reconstruction will be impossible, and, as 
sure as morn follows night, so will the decline and 
fall of the British Empire set in.” 

Now, the disputations of Capital and Labour 
have always existed, and, unhappily, the idea of | 
antagonism of interests, though early combated, 
has not been eradicated. Harrington says in his 
“Oceana,” which was first printed in 1656: ‘‘ It 
will be convenient in this place to speak a word to 
such as go about to insinuate to the nobility or 
gentry a fear of the people, or to the people a fear 
of the nobility or gentry, as if their interests were 
destructive to each other.” He indicates that they 
are mutually dependent. The intervening cen- 
turies have not succeeded in eradicating the idea 
that employer and employed must needs be in 


opposition, that their interests are, in fact, ‘‘ des- 
tructive to each other.” 
It is the more interesting, then, to hear Mr. 


Roberts on this point: —‘‘ I have no illusions. The 
interests of employer and employed will never be 
identical any more than the principle of nationality 
or the interests of buyer and seller will be identical, 
but up to a certain point there is a community of 
interest.’ 

Set:ing aside any philosophical or argumentative 
discussion as to the point where the community of 
interest begins or ends, there are few who will be 
ready to question that, for practical purposes, Mr.. 
Roberts’s statement is sufficiently accurate. And 
the problem of the moment is how to obtain a fair 
settlement where interests differ, and a- recognition 


of points where interests are identical., 


The differences of opinion are generally to be 
found in regard to the division of the cake to the 
exclusion of a recognition of the mutual advantage 
of producing as large a cake as possible. The dis- 
putations have centred about the former with, too 
often, an acrimonious attribute which has pre- 
vented a recognition of the utility of the latter. 

How, then, can a new frame of mind be brought 
about whereby either side may approach the prob- 
lems with knowledge. of and sympathy with the 
other’s case? Clearly, as we have said many 
times, the most effective means is to “get 
together.” And it has happily occurred to some 
practical minds to form an “Industrial League 
for the Improvement of Relations between Em- 
ployers and Employed.” It was at a meeting of 
this League that Mr. Roberts made the remarks 
we have quoted. He also said: —“ The working 
classes are very nervous and suspicious. When you 
tell them of a movement such as ours-they say it 
is only another capitalistic dodge, another device 
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for keeping them quiet so that the employing and 
possessing classes may pursue their policy of ex- 
ploitation. We have to allay that suspicion. Em- 
ployers have to show that they recognise the rights 
of the workers and that the old mean rates of wages 
have to pass away.” . 

Here, it seems to us, is the crux of the problem. 
Industrial unrest at the present time need be no 
matter for surprise. It may be sufficiently explained 
by the tension common to us all. But industrial 
mistrust, though perhaps intensified by the existing 
rarefied atmosphere, is not a new feature. If the 
Industrial League and the many authorities who are 
earnestly working to secure harmonious co-opera- 
tion can do anything to remove that mistrust, they 


will deserve to rank amongst the benefactors of the 
nation. 


| SINCE 1914, when the outbreak of 
Why London? war caused what has turned out to 
be a prolonged diversion of the 
normal current of affairs, it has become a habit 
amongst certain societies to hold their annual meet- 
ings in London. | 
Why this should be so we do not know; London 
is not centrally situated for the majority of provin- 
cial members, its hotels and assembly rooms have 
been, largely commandeered, and, in any case, to 
those who are interested in such, it can show no 
industrial developments such as may be found in the 
provinces. There is a want of cohesion amongst 
the visitors to a London conference, which is apt to 
breed disunity and lack of interest; in the result 
the only opportunity for mutual intercourse on the 
part of provincial visitors is frequently lost. This 
has been the case for three successive years with 
the Municipal Electrical Association, and we ven- 
ture to suggest to the new President, Mr. S. J. 
- Watson, that a change to some progressive elec- 
trical centre, such as Manchester or Shefheld, would 
be welcomed by many of the members, who would 
have an opportunity of seeing for themselves what 
they can only vaguely talk about in London. 


A prominent feature of the state 
of affairs that has prevailed in 
Spain during the war has been the 
widespreading-and very character- 
istic work of German propagandists. It is well 
known that Germany has nursed Spain electrically, 
and by means of a very extensive organisation, 
very effectively for years past. Nobody knows 
what may be the outcome of the war in that very 
much disturbed country. But, whatever may be the 
course of events, the influence of the German agent, 
revealed or unrevealed, will have to be seriously 
reckoned with if we intend to secure a more reason- 
able share ofvelectrical and engineering trade there. 


Propaganda 
in Spain. 


It is of the greatest importance that attention: 


should be paid to this question of propaganda, 
whether carried on from Great Britain direct or 
conducted indirectly through individual joint repre- 
sentatives in Spain. All literature and correspond- 
ence must be prepared in Spanish, which is also the 
language of Mexico, and of all the States in South 
America, except Brazil. The study of Spanish 
under the circumstances should be widely cultivated, 
as it 1s indispensably necessary in order to promote 


our export trade with Spain and South America. 


Our French friends are advocating the undertaking 
of educational work of this nature in the commer- 
cial and high schools for the purpose of developing 
business with Spain, and we should not be back- 
ward in learning what is really a simple and beauti- 
ful language, which can be easily acquired, parti- 
ularly by those who are acquainted with French. 


So great and so manifest are the 
advantages of off-peak loads to 
electricity supply undertakings, that 
it is a matter for surprise that they have not been 
more assiduously sought and cultivated m the past, 
at any rate in this country: However, we are going 
to turn over a new leaf in the future—the near 
future, we should like to say—namely, when peace 
returns, and we all take a long breath and look 
round to see what the next job is to be. Not only 
shall we push on with the reform of our system of 
generating and distributing electrical energy, of 
which it stands sadly in need; we must equally 
accelerate the growth of the demand in directions 
tending to improve the load factor, not by the slow 
methods of evolution, but by leaps and bounds. 

To this end, the experience gained in the war 
will prove of immense assistance; the infinite flexi- 
bility and universal applicability of electrical energy 
have been abundantly demonstrated, new and un- 
expected uses have been found for it, new industries 
have been created which require its services, and 
new conditions have arisen which will profoundly 
modify the progress, of electricity supply. Not least 
amongst these factor? must be numbered the deve- 
lopments which have taken place with regard to 
electrochemistry and electrometallurgy. We have . 
already drawn attention to the rapid advance of the 
electric steel furnace, which has now firmly estab- 
lished itself in favour by merit; the electric furnace 
has innumerable other applications, and lends itself 
to designs of the most diverse characters, such as 
the nitrogen furnace of Mr. E. Kilburn Scott, which 
is dealt with elsewhere in this issue. Some of these 
uses, and notably the last-mentioned, are particu- 
larly welcome to station managers, as they can be 
arranged to fail entirely within the off-peak period. 
and thus enable the supplier to improve his load 
factor. Another opening of this kind is indicated 
by an engineering contributor in this issue—the 
driving of refrigerating plant, which is still more 
grateful to the heart of the supplier in that it attains 
its maximum demand in summer time. The supply 
of power to farms also possesses this merit, though 
in less degree. Charging the batteries of electric 
vehicles is going to be a very valuable aid in ofi- 
peak hours, when the manufacture of Such vehicles 
is freed from the restrictions at present necessarily 
imposed upon it. The manufacture of bleaching 
fluid by electrolysis, which is discussed on another 
page, may not attain to similar dimensions, @ut can 
certainly be cultivated as an off-peak load. | l 

Many other items could be added to the list. Our 
purpose, however, is not to schedule every possible 


Off-peak Loads. 


example, but to draw attention ‘“‘ right now ” to the 


importance of. due preparation, in three particu- 
lars: (1) The education of the public to the infinite 
possibilities of electricity as an aid in their busi- 
nesses; (2) the instruction of the staffs of electricity 
supply undertakings as to the requirements of their 
business and the opportunities which lie before 
them; and (3) the provision of suitable tariffs for 
guaranteed off-peak loads, easy to understand, and 
attractive by virtue of their cheapness. 

It is not enough to announce that electrical energy 
is on sale for all purposes; steps should be taken to 
tell the people for what purposes it can be used, how 
to set about using it, what it will cost, &c. We 
have recently given a number of examples which 
show that the use of electricity does not merely 
lead to economy in itself (it may even happen that 
the energy costs more in the electrical form) 
often effects economies of labour and improvements 
in quality and quantity of output that are totally 
unexpected, and are found to be surprisingly great. 
Nearly all the trumps are in the hand of the elec- 
tricity supplier—letyhim_ play his cards well, and he 
must win'! 
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ELECTROLYSERS AND THEIR This system avoids the cost of driving the pump, together 
MANAGEMENT with its frequent repair, and the gradual loss of efficiency 


due to the furring-up of the coils with a deposit of scale, 
which cannot be got off, otherwise the ‘output of both 
systems is about the same, for salt and current employed. 
A Cuntrol of temperature is effected in the “ constant flow ” 
THE increase of recent years in the use’ of electrolysers is type by accurately mixing the brine to a given standard, 
undoubtedly due to growing confidence on the part of users, the only effective test being the hydrometer. Mixing by 
and a greater willingness on the part of men entrusted with weight is fallacious, as salt in damp weather rapidly gains 
their management to take an interest in, and learn some- weight (and here again a note of warning is called for ; the 
thing of, a new process. - best salt for the purpose is the rough crystal variety, as 

The successful manipulation of electrolysers demands at used for fish curing; if rock salt is employed, containing 
the outset the same amount of observation and study as is 15 per cent. or more of clay, the density of the brine will 
called for in any other manufacturing process ; a few hints be somewhat affected). | 
as to the nature of the problems to be encountered may The rate of flow through the elestrolyser is regulated by 
therefore be useful. a tank provided with float feed giving constant pressure, 

Temperature plays a leading part. The passage of a also by a check valve allowing of the passage of a measured 
current of electricity through water engenders heat, the quantity of brine per hour. 
aldition of salt increases the conductivity of the water, Should the temperature rise in summer beyond these 
more current passes, the raising of the brine temperature controls, there are two methods of checking it, either by 
still further increases its conductivity, consequently the reducing the density of the brine (causing less to flow) or - 
tendency to heat is further increased; these are problems by increasing the rate of flow of the brine, the former 
to be contended with in the working of electrolysers, which being the most rational and cheaper method. 
are liable to be aggravated by a changeable climate. In the “ circulating ” type, the temperature is ordinarily 

The best temperature for electrolysis’ has been found to controlled by the cooling coils. This suffices in England ; 
be 25° to 28° ©. If this be exceeded, a falling-off in 
chlorine production is noted; and if the temperature be 
allowed to exceed 35° C., there is an actual loss in the 
chlorine made, which is either driven off or converted into 
chlorate, useless for bleaching or sterilising, a 

Again, if the temperature of the electrolyte be too low, 
as in frosty weather—say, 0° C., or even 5° C.—electrolysis " 
hardly takes place, electrolytic decomposition is retarded. 
When the temperature of the brine is raised—say by a steam = 
coil—rapid electrolysis commences, as evinced by the smell 
of chlorine given off. Users of electrolysers should, in cold 
weather, bring up the temperature of the brine to, say, 
25° C. before commencing electrolysis; it saves current 
and time. | 

In hot weather the control of temperature requires some 
attention ; but before discussing this subject, it should be 
stated that there are two distinct types of electrolysers in use ——— * 
—the “constant flow ” and the “circulating” types. In 
the former, the liquor runs once through and is ready for 
use; but it is weak in chlorine, and mainly suited to 
laundry and sanitary work. This form of electrolyser is, 
however, fairly cheap to construct, and there are a number 
in nse bleaching textiles and paper. - 

The only means of increasing the chlorine strength in the 


“constant flow ” system is :— Let tt 
t. To employ stronger brine (causing more amperes tp A l BE 


flow) - 1 2 3 4 5 6 7 A 10 " 12 
° mMOURS WORKE 

2. To increase the area of the electrodes, or to combine 
both methods (this is already done in the largest patterns of 
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VARIATION OF CHLORINE PRODUCTION WITH TEMPERATURE. 


this type). l 
3. Reduce the speed of brine flow, allowing more time in hotter countries, the number or area of the coils may be 
for the current to do its work. increased, the strength of the brine may be reduced, or 


The hindrance to the development of this type of electro- the water itself may be artificially refrigerated (by no means 
lyser is, that the limit of temperature has already been so expensive a process as has sometimes been asserted). 
reached. In connection with the water supply, means should be. 

Refrigerating within the electrolyser was long ago employed to keep the pressure constant ; a diminished pressure 
attempted and abandoned on account of its complications means reduced flow and a rise in temperature. The use of a 
and the formation of scale, mentioned later, with the reliable and sensitive thermostat is strongly recommended, 
attendant difficulty of its removal. capable of checking a rise of 2° F. in temperature. The 

The “ circulating ” type was the outcome of the attempts adoption of these thermostats in electrolysers has been one of 
made to solve the problems involved when it was attempted the most notable improvements effected since electrolysers 
to increase the chlorine strength in the earlier types. were introduced, comparable only to the use of a good governor 

To counteract the rising temperature, refrigeration was on an electric light engine, as varying temperatures were 
resorted to. In the Schuckert type, a coil immersed in accountable for most of the troubles in connection with the 
running water is placed below the electrolyser, and the running of electrolysers ; but, as with automatic cut-outs, 1t 
brine in process of electrolysis is circulated by a pump’ pays to secure the best type procurable. . 
through the coils. In the Oerttel type the process is The accompanying chart illustrates the effects of irregular 
reversed ; the electrolyser is placed in a generating tank, in temperature on chlorine production ; A 18 the ideal chlorine 
which there are two or more refrigerating coils, through curve, corresponding to steady electrical current and per- 


which the water flows by natural fall. — fect water control’; B is the actual curve, showing the faults 
' The circulation of the brine through the electrolyser is due to irregular temperature ; € is the temperature line. 
automatic, being effected by the effervescence caused by the At first, chlorine production is very slow, due to low 


liberation of the hydrogen gas in the electrolyser, which temperature. As soon, however, as 20° C. is reached the 
raises the level of the liquor in the cell some $ in., when it curve rises rapidly, but it is then arrested. by excessive tem- 
overflows naturally and briskly. perature, when som? of the chlorine-midexis doubtless lost ; 


76 THE ELECTRICAL REVIEW. 


[Vol. 81. No. 2,070, JULY 27, 1917. 


LR a a PS I I I EE EDT OE SD 


at this point water was turned on, and as soon as the brine 
had cooled down again normal chlorine production was 
resumed, but the total production in 12 hours only reached 
10°5 grammes per litre, in place of 12 per 10 hours, which 
it should have been, or 14 grammes under ideal circum- 
stances (14 grammes per litre corresponds to the perform- 
ance of a steam boiler using best coal, carefully stoked, 
with flues recently cleaned ; the writer recently, working 
under very favourable conditions, produced 13 grammes in 
eight hours. 

Another point not generally known adversely affecting 
chloriné production is bright sunshine in hot weather, 
The electrolyser whilst at work in the summer should 
have the bright light screened from it (in hot climates 
totally excluded), and the liquor as soon as made run into 
the storage tank, which is closed to light and the atmos- 
phere. As warm liquor keeps badly, it might be advisable 
after completion of electrolysis to continue the circulation 
of cold water until the liquor is chilled to 20° C., or, even 
better, to 15° C. 

Another method of improving the stability of the made 
‘bleach is to render the liquor distinctly alkaline by the 
addition of caustic soda in the storage tank; but this 
requires an appreciable quantity of caustic, and is other- 
wise not advisable, as it makes bleaching very slow, and 
introduces the old irregular bleaching action that electro- 
lytic chlorine is intended to obviate. If loss is to be 
avoided the bleach should be employed as soon after making 
as possible, the ideal method being to prepare it overnight, 
and use fresh in its highest state of perfection next morn- 
ing ; this is practicable where an efficient thermostat and 
a sensitive cut-out, both of the best makes, are in use, as if 
current and temperature are constant electrolysis will be 
perfect. 

Cleansinj.—No water is pure—it holds carbonates 
and sulphates of lime and magnesium in solution. Salt, 
particularly rock salt, contains both these minerals, which 
are deposited on the positive side of the electrodes in the 
form of scale, which, if not promptly removed, causes 
serious trouble and loss of efficiency, which is easily 
increased if the brine is turbid through being mixed or 
stirred just before use; if the brine holds clay in 
suspension, cleansing may be very difficult, as it sticks like 
_ paint. The removal of scale is, fortunately, very simple ; 
` reversal of the current loosens the scale, as hydrogen gas 
is generated between the face of the electrode and the 
scale, loosening it; it is then easily washed off by a 
powerful sluicing with a hosepipe. Usually this washing 
is done in a perfunctory manner, and sufficient care is not 
taken to see that the circulating passages are kept open. 
Sometimes the scale is very hard, and falls off in flakes, 
which require breaking up with a steel rod ; at other times 
it comes away in grains resembling old mortar. If the 
passages are blocked, experienced observation of » the 
diminished flow will show where to locate the trouble. 
Scale, and particularly a coating of clay, impedes the 
passage of the current by insulation, and naturally greatly 
diminishes the chlorine output. 

New electrolysers do not show their maximum output 


for the first day or two; it takes time for the electrodes to 


become saturated with brine and for certain impurities to 
be eliminated. On the third day of running, it is very 


advisable to take hourly records from starting up, for futare ` 


reference, of ‘volts, amperes, temperature, and chlorine 
yield. Thereafter, one ar more observations a day, com- 
pared with the standard chart, will indicate any falling-off, 
when the cause should be songht ; a drop of a few volts 
will affect the amperes considerably. This will affect the 
chlorine yield and also the temperature ; if the brine is too 
weak, the amperes will be down. 

A brisk circulation during the first few hours shows 
everything is right; a sluggish, circulation denotes some- 
thing wrong—electrodes dirty, passages choked, &c. The 
electrolyser, practically, cannot go wrong beyond righting, 
unless the electrodes are worn out, and they should last 
18 months’ day work, always provided that they have not 
been overheated, which makes them spongy, when they 
waste. 

The electrolyser should be washed and wiped down daily 
to remove the salt crusts carried by the spray all round, 


which would. in time cause leakage of current, and this 
applies to the exterior foundations, which are all the better 
for a few coats of bitumastic varnish, to prevent absorption 
of brine, an excellent medium for carrying current to 
earth. 

Electrolysers are employed to-day for bleaching every class 
@ textile fibre, and the bleached article, whether sewing 
thread or cloth, shows from 8 to 10 per cent. better break- 
ing strain, due to the bleaching liquor distributing itself 
more regularly among the material ; being quicker in it 
action, it should be used weaker. Its level work is quickly 
appreciated by dyers. Excellent results are also obtained 
in laundries. Hospitals and asylums are well satisfied with 
the electrolyser as a steriliser. Manufacturers troubled 
with foul reservoirs or mildew among goods in course of 
manufacture, and with evil-smelling water, have found 
relief by. the adoption of the smallest electrolyser made. 

Quite recently a firm of flannel manufacturers, whose 
reservoirs were so choked with weed that it was impossible 
to draw a rake through, cleared them completely in 10 days 
at a cost of 1s. 6d. per day, and this without any nuisance 
or interruption to their working ; nor were the fish killed. 
As a proof of their satisfaction, they have expressed their 
willingness to answer any inquiries addressed to them. The 
same size of electrolyser employed for sterilising drinking 
water would be capable of dealing with 200,000 gallons a 
day, which is represented by a volume of water measuring 
80 ft. x 50 ft. x 8 ft. deep. 


A GOOD SUMMER LOAD. 


By “RESEARCH.” 


SuPPLY authorities all want a consumer who will take a 
good deal of power in summer and very little in winter. 
It is doubtful if many of them realise the benefits to be 
derived from pushing the use of refrigerating plant. Most 
of this plant is at present steam-driven, and it is up to the 
electrical industry to see that the steam engines are replaced 
by electric motors. Also this type of plant is not nearly 
so extensively used as it might be, and the advantages of 
such plant could be laid before the right pope by motor 
o 


manufacturers and supply authorities. Who are the right 
people ? 
Butchers, Dairies, Butter factories, 
Fishmongers, Hospitals, Dry cold air for blast 
Abattoirs, Large private houses, furnaces, 
Hotels, Provision m’rchants, Fur stores, 
Restaurants, Markets, Docks. 
Ice stores, 


What revenue are the supply authorities likely to get 
Let us take the case of a butcher’s shop of medium size. A 
5-H.P. motor is installed, and the yearly revenue is £25. 
Of this sum £16 is received for the two summer quarters. 
The price charged per unit is 2d. The capacity of the 
plant is 2,000 cb, ft. of insulated space kept at a tempers- 
ture of 30° F. The motor is run about six hours per day, 
and meat and game are kept in the ice room until required. 
The approximate yearly cost, apart from electricity, is about — 
£12 for oil, ammonia, and upkeep of plant. 

The working of the plant is as follows ;—The motor 
drives a compressor which compresses ammonia gas, The 
ammonia is passed through an oil separator to a condenser. 
In this condenser the ammonia gas is condensed into 4 
liquid, which flows into a storage tank. From this tank it 


_ passes through an expansion valve into coils of pipe 


situated where the low temperature is required. In these 


. pipes the ammonia again becomes a gas, and passes back to 


the compressor to pass through the above cycle of operations. 

It will be seen that the process is very simple, and the 
plant requires very little skilled attention. The capital 
cost is the only objection a consumer might have, and the 
running costs are practically only for the electricity con- 
sumed. Asa nation, we have to be very careful just now 
that all food is utilised, and if there were refrigerators at all 
our docks and markets, we would not hear so much of food 
being sold to-soapmakers-or thrown away as useless. 


N 
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ELECTRIC COOKING IN THE FACTORY. 
Durinc the last few years a great amount of thought 
and attention has been given to the beneficial effects 
arising’ from improved hygienic conditions in the 
factory. The subject is a difficult one, because the 
would-be reformer and the workman often hold 
radically different opinions as to what constitute im- 


Evectric Krromen, Messrs. HAworTH’s MILLS. 


provements, especially if traditional methods are at 
all disturbed. . 

One direction, however, in which considerable 
improvement has taken place is in the provision of 
well-cooked food at low cost for those employés 
who prefer to obtain their meals 
in this way, and many elaborate 
works’ kitchens and dining-rooms 
have come into being as a result 
of the realisation that improved 
health means a higher standard of 


efficiency. 

An example of welfare work of 
this class is found in the four 
modern electric kitchens which 


have been installed by Messrs. 
Richard Haworth & Co., Ltd., at 
their mills in Ordsall Lane, Salford. 

Messrs. Haworth are dne of the 
largest, and oldest, cotton manu- 
facturing firms in the Kingdom, 
and their several adjacent factories 
employ a large number of opera- 
tives, many of whom reside in the 
vicinity and obtain their meals at 
home or bring food with them. 
The supply of food, cooked in the 
mill, has therefore been somewhat 
of an experiment, though we 
gather that its advantages are be- 
coming gradually recognised by 
the operatives, of whdm about 500 
are now being catered for. 

Through the courtesy of Messrs. 
Haworth, and of Carron Company, 
who supplied all the equipment, we were recently 
able to inspect the cooking arrangements above 
referred to. 

The kitchens are very similarly equipped, each 
having a large three-oven range with ample boil- 
ing and grilling accommodation, a heavy boiling 
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table, and hot closets for Keeping food warm. The 
apparatus is ‘‘ Carron. standard,’’ with white 
enamelled back plates, stove enamelled black parts, 
and plated and polished mouldings, &c., presenting 
a smart appearance, in keeping with the bright and 
well-ventilated kitchens in which it is installed. 

Each range‘comprises three ovens, each measur- 
ing 22 in. x 20 in. x 22 in. inside, built up on the 
unit principle, with top and bottom heating ele- 
ments, each arranged for three-heat control and 
loaded to a maximum of 5.4 Kw. 

The heaters, divided inte four groups, top and 
bottom, are carried in shallow trays, which can be 
slid out for examination at a moment’s notice, hav- 
ing pin and socket connections at the back. The 
heaters are built up of standard Carron porcelain 
bars carrying exposed heating spirals. 

The ovens have porcelain enamelled interiors, 
doors fitted with toughened glass inspection win- 
dows and thermometers, and the interior fittings 
being all detachable, the ovens can be washed out 
when necessary. 

The hot-plate over the ovens has two boiling sec- 
tions—each having three intensely heated portions. 
arranged for suitable heat regulation—also a third 
simmering section, with a griller and toaster under- 
neath, wired for 5 Kw., with two separately con- 
trolled elements. | 

Hinged doors under the boiling sections enclose 
hot closets heated by the latter, and the controlling 
switchboards, on which are mounted three-heat 
rotary indicating switehes, fuses, and pilot lights. 
are supported over the hot plate bv brackets attached 
to the splash plate behind. Each range is loaded 
to approximately 32 KW. a 

The hot closet accommodation varies, two of the 
kitchens each having two 11-ft. closets, in another 
case an I1-ft. and a 6-ft. closet are installed, while 
one I1-ft. closet only is fitted in one instance. _ 

These closets also serve the purpose of counters 
over which food is handed to the operatives; the 


closets are constructed of fine cast-iron panelling 


with mild-steel sliding doors, are lined with white 
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STANDARD CARRON RANGE AND Boring TABLE. 


porcelain enamelled sheets; and fitted with white 
enamelled perforated shelves. The heaters consist 
of groups of Carron porcelain bars carrying wire 
spirals, and are all interchangeable, fitted in the 


' back of the compartment, “and can) be pulled out 


instantly, as they have -pin-and ‘socket-connections. 
D 
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The total loading of these hot closets is 21 Kw., 
each section being separately controlled and the 
connecting leads carried to terminal boxes at oppo- 
site ends, where three-heat rotary indicating 
switches and fuses are mounted. 


SRS 


ELecTRIO KrtcHEN AND Dininc Room, Messrs. Haworrn’s Mrz. 
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Three of the kitchens have 6-ft. boiling tables, 
while the fourth is equipped. with a table half this 
size; both sizes are built up on the unit principle, 
having certain intensely heated, separately ocon- 
trolled areas in the boiling top; each table is 
mounted on heavy cast-iron feet, has a pot rack 
underneath, and a white porcelajn enamelled splash 
plate and switchboard over this/carrying three-heat 
rotary indicating switches, fuses, and pilot lights. 

The large tables are each loaded to 6 Kw. maxi- 
mum, and the small table has half this loading. A 
distinctive feature of the boiling tops or hobs on 
Carron ranges and boiling tables—to which atten- 
tion was drawn in our issue of April 6th last—is the 
system of intensely heated surfaces employed in 
place of the hot plate commonly found in such cir- 
cumstances. The surfaces are heated by groups of 
mica insulated elements each with 300 Kw. loading. 
which are clamped between asbestos pads and a 
planed surface under the top plate. These elements 
are connected where possible to small ribbon bus- 
bars at the ends, and are each clamped indepen- 
dently, so that the removal or replacement of one 
of them is a small matter, merely involving the 
raising of the top plate and loosening a few nuts: 
usually the interior connections of heating elements 
are of beaded nickel wire. _ 

It will be gathered that this arrangement safe- 
guards the working of the installation, though we 
understand that experience has shown, as one would 
expect. that it is inherently more reliable than the 
usual hot-plate system, and practically no trouble 
has been experienced with it. 

At Messrs. Haworth’s establishment, the workers 
are required to purchase checks the day before 
(which enables the food requirements to be esti- 
mated), which are exchanged over the counter for 
food, men being charged 6d.. and women 4d.. for 
a cut off the joint and two vegetables; in addition 
puddings, pastries, and sweets are provided at 
extra charges. Breakfasts are supplied. and food 
brought from home is also warmed np: a consider- 
able amount of pastry is also supplied for consump- 
tion at home, and the charges are based on the bare 
cost, it being considered that the firm benefits in- 
directly from the improved health of the worker. 
No tea is provided in these kitchens, as the predilec- 
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_ Specially suited for making rebellious cattle enter dipping vat: 


tion of the cotton operative for that beverage at all 
hours of the day has long necessitated the provision 
of a regular supply of boiling water for that purpose 
in various parts of the mill. 
The apparatus is run at 220 volts, being roughly 
balanced on the 440-volt circuits 
of the Salford Corporation, and. 
as the supply is obtained on bulk 
terms, the cost per unit amount: 
to between .5d. and .6d. 

The kitchens are in charge of 
an experienced cook, with a staff | 
which, apparently, appreciates the | 
facility of electrical methods; the 
equipment has been in use for 
varying periods, and is not work- 
ing at its full capacity, one kit- 
chen having only recently been 
completed. Under present condi- 
tions, however, we understand 
that the cost of energy works ou 
at less than one halfpénny per 
person per meal, including the 
cost of energy for kitchen venti- 
lation. 

In conclusion, we are indebted 
to Messrs. Haworth and to their 
chief electrical engineer, Mr. 
Forbes, for supplying many in- 
teresting details regarding the 
operation of this equipment; we 
also have to acknowledge the 
assiduous attention of Mr. C. McKinlay, of Carron 
Company. under whose egis the visit was under- 
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ARRANGEMENT OF HEATING ELEMENTS, STANDARD CARRON 
Rance Borma UNI. 


taken, and our indebtedness to Mr. A. R. Wood. 
manager of the Carron electric cooking and heating 
department, for arranging the visit. 


Electricity used for Driving Cattle.—It is reported that 
an electrically charged rod for driving cattle is being introduc 
upon some of the ranches of Western Texas. It is said to © 


branding pens and other enclosures into which it is ordinarily 3 
difficult matter to drive them. The rod is constructed with four 
dry cells and a coil and is equipped. with a button by which tèt 
current may be turned/on when it is desired to apply it to an anima. 
— Electrical: Review and Western Kleotrician. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


leaders are invited to auhmit particulars of new or improved 
derives and. apparatus, which will be published if considered of 
sufficient interest. | 


B.T.H. Ironclad Switchgear. 


The BRITISH THOMSON-HousTON Co., LTD., of Rugby, has 
rought out improved patterns of ironclad oil-break switchgear 
sr mining and industrial service. It is designed on the draw-out 
rinciple, with interlocking devices to prevent accidental contact 
rith live metal ; all parts are readily accessible when made dead 
y withdrawing the carriage. The switches are of the free-handle 
ype, and have an accelerated gravity break, and double-break on each 
ole. They are made in two sizes. rated at 120 and 500 amperes 
p to 650 volts, and 50 and 120 amperes up to 3,300 volts. The 
ger size is illustrated in figs. 1 and 2 herewith. The switches 


Fig. 1.—B.T.H. IRONCLAD SWITCH, WITH CARRIAGE 
WITHDRAWN, COVER OPEN, AND TANK LOWERED. 


an be mounted side by side and coupled up to common bus-bars 


ried in connection chambers ; automatic features and a time- ~ 


ement device can be supplied if desired. a 
For starting induction motors an automatic device is provided 
hich temporarily raises the current setting, thus enabling the 
omentary starting current to flow without tripping the switch. 
eakage protective relays, and electrical interlocks with controllers, 
uay be employed, and provision is made for mounting ammeters 
1d voltmeters on the switch body. We note that the dimension 
iagrams are figured in both inches and millimetres; metric 
‘eights and measures are also given in the shipping specification, 
1 addition to the English units. 


A Convenient Electroscope Exciter. 


The illustration, fig. 3, shows a very simple device for exciting 
lectroscopes, and for similar purposes when a small charge of 
nown sign is required, which has been found to be of con- 


The sharp edge of the tube should be well covered with the insu-. 
lating adhesive. This fits rather loosely into a somewhat larger 
tube, C, also of metal, but lined thickly with fur. This may be 
screwed to a wooden base, D, preferably hollowed at the back and 
weighted with lead. The tube, A, becomes negatively charged by 
merely raising from the table, only one hand being required, since 
the base is sufficiently heavy to retain its position. An electroecope 
may be charged negatively by contact with the small tube, or 
positively by induction. In the instrument constructed by the 
inventor the inner tube is the nickelled case supplied with a small 
stick of (shaving soap, the fur being a piece of moleskin. The 
inventor is Mr. H. J. Gray, of Lewes. 


The “ Diffusa” Reflector Fitting. 


This unit is designed by the SuN ELECTRICAL Co., LTD., of 118, 
Charing Cross Road, W.C.2, for use with half-watt iamps, and 
consists of a standard ‘“ Sunlite’ P.E. extensive reflector fitting, 
having an opalescent reflector bowl suspended from it by threc 
chains and ingenious spring clips. These clipe, while securely. 


-Fia. 2,—MECHANI8M OF SWITCH. 


holding the bottom reflector in position, do away with the necessity 
of boring the glass bowl. The bowl is so placed in relation to the 
top reflector that the resulting illumination is a combination of 
diffused and indirect light. The lighting effect is similar to that 
obtained with the makers’ standard semi-indirect unit, but is con- 
centrated over a slightly smaller area. The three-point suspension 
does away with the shadows usually thrown by ring fittings. 


T3 


- Fia. 4.—" DIFFUSA ” REFLECTOR FITTING. 


y 


Ample ventilation is provided, there being, in addition to the 
opening between the top reflector and bowl, adequate ventilation 
holes in the neck of the fitting. This system of lighting is 

suitable for use where fine,.intricate work involving 
great accuracy is carried-out, as it does not tire the eyes, 


FIG. 3.—ELECTROSCOPE EXCITER. 


derable ase in experimental work. The appliance consists of a 
mooth metal tube, A, one end of which should be closed and 
unded, fixed to a varnished glass handle, B, by means of shellac. 
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A NEW INDUSTRIAL LEAGUE. 


TRE objects of the Industrial League for the Improvement 
of Relations between Employers and Employed were ex- 
plained in a series of speeches delivered at a well-attended 
dinner at the Café Monico on, Friday last. 

Mr. Lee Murray presided, and amongst those present were 


‘Sir Albert Stanley, M.P. (President of the Board of Trade), 


the Rt. Hon. F. Huth Jackson, Mr. G. H. Roberts, M.P. 


(Parliamentary Secretary to the Board of Trade), Mr. G.- 


Wardle, M.P. (Chairman of the Labour Party), Sir A. Denny, 
Sir J. McCall, Sir C. Allom, and others. , 

The CHAIRMAN said that their meetings had been going on 
for about two years. They started with a number of men 
who held diverse opinions on almost every subject, and who 
came together to see if they could not find some means by 
which they could compromise, or, at all events, to find the 


, explanation as to why they differed. The result had been 


that they had found that the men who differed from them 
were men who sincerely and honestly held their views be- 
cause of their particular experience. Latterly they had con- 
centrated on what was the second important menace that 
Great Britain would have to face after the war, namely, the 
enormous debt piled up against us in fofeign countries on 
account of the war. That debt had to be reduced, and it 
could only be tackled by increased productivity, which would 
mean less imports and more exports. Our imports so enor- 
mously exceeded our exports that we could reduce imports 
tremendously withouta affecting our exports position at all. 
In order to do this it Was necessary (1) to get the orders, (2) 
to manufacture the goods. During the last two years there 
had been set up in England a number of co-operative organi- 
sations consisting of different employers whose business it was 
to get out after trade after the war. Those organisations, 
strong as they were in finance, in personnel, and in technical 
and commercial ability, had the necessary qualifications for 
their work, securing new markets and increasing our trade 
in existing ones. They could leave to those organisations 
and to the individual manufacturers the task of securing in- 
creased orders. But how were we equipped for turning out 
the goods when the orders were obtained? He always com- 
batted the statement that our manufacturers had failed as 
producers; they had not done so. If they said that our 
manufacturers had failed to stem the aggressive competition 
of the Americans and the Germans then they would certainly 
be right. The aims of our manufacturers had been too local 
and personal instead of national. Since the war we had had 
an enormous increase in productivity in this country, and 
the capacity for production was greater than was ever 
imagined before the war, which would enable us to cope with 
the whole of the increased orders that we should get. The 
American did not hesitate to scrap anything the moment he 
knew there was something hetter to be obtained. Our manu- 
facturers would have to do the same, and to be supported by 
the trade unions and the Tabour people in introducing im- 
provements when they were possible. All the endeavours 
of the organisations he had mentioned to get fresh orders 
would be rendered vain and useless unless they had-a proper 
relationship between employers and employed, and unless 
they appreciated their community of interest. If the rela- 
tions were to be as they were before the war, then it would 
not be worth while to get out for new business, but if the 
relations were as they should be, they would want all the 
orders they could get, for they would then be able to get the 
stuff out and fill the orders. There must be a minimum w 
for every willing worker. That being conceded by the em- 
ployer, he had to have the unquestioned right of sacking any 
man who could not or would not earn that minimum wage. 
There was to be payment by results. By that, every class 
of work that could be measured would be paid for accordin 
to the industry and the energy shown by the men en raged 
on it. He did not doubt that different systems would be in 
use in different parts of the country, but a man had to be 


paid what he earned. Manufacturers must keep their plant 


and equipment up-to-date. How they were to get the money 
could be left to those who were going into the industrial bank- 
ing system. The workers must do everything possible to 
secure a maximum-eoutput. There had to be no more restric- 
tions of output, no more “ca canny.” If the men realised 
that their interests and those of their employers were iden- 
tical they would show that their hearts were in this thing by 
turning out every possible ounce of stuff. The social status 
of all the workers must be uplifted. The emplovers had to 
be educated up to a realisation of their responsibilities. Their 
employés also had to be educated. and their children 
thoroughly educated in ideas of patriotism. Where would 
the Germans have heen to-day but for that? The workman 
must not be allowed to think that he was a machine tool: 
that sort of thing had to stop Another thing necessary was 
the encouragement of the small mannfacturer. He disagreed 
with the view that headway cauld only he made througk 
huce industria] organisations. Big organisations were neces- 
sary for the technical advancement of experimental work 
hecause thev had the. finance and the facilities, but the his. 
tory of England had heen the history of the emall mannfac. 
fnrer, and the small manufacturer. specialising in a few 
lines, had held his own ‘against departments of the big 
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octopus concerns. The small manafactarer had also a gre. 
part to play in the solution of the problem of the relat: - 
between employer and employed. It was to him that ti 
had to look in a very large measure for the propaganda w: 
that had to be done. How could they help to put those ià 
into effect, and how could they do their best to get increa: 
productivity by improving the relations between empl. 
and employed? Those were the questions they had to a- 
themselves. 

Mr. H. Scnouey said that they were a society of misr’ 
aries. For the past 20 months they had been holding cw: 
paratively small meetings, and hardly gne of them bad r: 
modified his views in connection with the great industr.. 
question. An absolute frankness had prevailed at their me 
ings, and in consequence they had been able to understar 
one another's difficulties, and had been able to sweep av: 
a good many misconceptions. The Association started with. 
gathering of six or eight men, and was gradually exten: 
until it came to the decision that it might be made of advs 
tage to the rest of the industrial world, and now they «: 
secking to extend it still further. They had done a gn. 
deal of good work, and would lke to go down to the lar: 
centres of industry and organise allied associations. The 
work should be of an educational character—education in‘. 
widest possible sense was meant, including anything that x- 
embraced in the subject of scientific management. Th- 
aimed at a propaganda which would bring before the > 
plover and the workpeople the absolute necessity of ~- 
posing their differences so that when the proper time ca’: 
they would be able to present a united front to the sr- 
industrial struggle that was going to’ take place. Ti: 
wanted an iminediate increase in their membership, v- 
were going to invite the co-operation of employers throi: 
out the country, no matter what industry they represent’ 
They would also ask the assistance of the trade unions. T 
Association should develop by forming branch organisstic:: 
which could arrange small meetings of employers and « - 
ployed, and they in the central association might give th 
a great deal of help. Their special speakers could pay speen 
visits to places where help was particularly needed. Th 
must, if possible, get to the individual worker. There we: 
a good many questions that they thought the worker she: 
understand, or he could not appreciate the employers’ dit : 
culties. The worker could not be expected to take a prp- 
interest in the great problems of trade and finance unless t 
was brought in touch with them, though not in detail. F:. 
cation was needed for the manufacturer also, because he t: 
afraid that many of them were going to give some difficu!t: 
but with a well-informed public opinion and with a num» 
of employers taking a real interest in those things. the ni 
mate result would be that the difficult employers would t: 
a much wider view of their responsibilities to their pert: | 
to their industry, and to the nation at large. As to the lire; 
on which the Association should be run, they were aimic:: 
at the small manufacturers. Very large numbers of th” 
would be interested in this scheme. Tt had been auestior4 
whether the Association was not in danger of overlapn-| 
the work of other organisations. They had ascertained wif 
thase organisations were doin. and nea result ther thorn 
that thev were on ^a snecial line of thetr awn. thench thf 
were working in close harmony with other asenciatians. ~i 
at any time that it micht he necersarv. they would be rv" 
10 come together in the common caure. `` 
_Sir ALBERT STANLEY said that he had never had any nb 
tions to associating with so-called Labour leaders. At t 
Board of Trade thev were prepared to take the respon 
hility for dealing with the most serions outstanding prbl 
that confronted them—the relation of the emplover to t 
emploved. He had had a good deal of experience in Ameri" 
He was identified with two separate undertakincr. ™ 
rapidly succeeding the other. Fach of those undertakir’ 
had in its emplov practically 30.0% men. One of the nè” 
takings was reallv the last word in trade unionism. Fr 
single emnlové was hound to accent membershin of + 
union. The other undertakings was entirelv free from th 
sort of influenca; so far as he knew not a sinale man iden? 
fied with it had anv connection with anv trade union mrt 
ment. He found that in the trade union nndertakine mr 
sion was made wherehv anv grievance conld he brought f" 
ward and carried richt to the verv tan for the nime ' 
adjustment. Tt frequently came to his notice, as mame? 
of that undertaking. that grievances on the mart of the m1 
had a real genuine foundation. It frequently came to 
notice that some suh-official was not justified by the b7 
in some action he had taken. As a result of the method th’ 
existed. many grievances were remedied, No mch mt 
nery. at least, no adequate and satisfactory machinery. exit 
In connection with the other underteking. Tf there we?” 
grievance it lay smouldering bene-th the enrface. and bh 
nn onpartnnity for adiustment. The result convinced b 
that whether it was done hv established trade nnions ort" 
Recunng the co-oneration of the men’s selected leadere wh’ 
ever the system might he. it was shsolntely essential far * 
successful conduc’ of a business in which a large n’ 
af man were emnloved that there should he set an machi” 
which would secrre to the men an apportnnitry for brine” 
their fnevancer farword and cerning tham armninet i 
ment on the part-of the officials. ` Tndophtedly, in th 
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country to-day there was a great deal of dissatisfaction, and 
u growing dissatisfaction among the working people. They 
had to face that and recognise it, and it was the duty of 
every man who einployed labour, everyone connected with 
the Government,,and every trade union leader, to recognise 
it, to face it honestly, and to take the right steps for bringing 
about an immediate improvement. The lesson that he learnt 
in America was a lesson which could be adopted here to-day. 
faking it on the whole, he could not help feeling that the 
working men of this country had not been sufficiently edu- 
cated, and had not a sufficient knowledge of the problems 
that confronted the business interests of this country. He 
felt that somehow, whether it was done through their 
accredited leaders, or however it might be done, they had to 
nnd a way whereby those great problems, which were going 
to be infinitely more serious when the war was ended, could 
be brought home to the working people so that they might 
have a better understanding of them, and so that their deci- 
siars on them might be based on an intelligent knowledge of 
what needed to be done. Thereby they would have the oppor- 
tunity, the privilege, the right of associating with the em- 
ployers so that whatever might be their action, it would be 
based on facts, and not on mere gossip, or, as sometimes Was 
the case, on an unfortunate expression in the daily Press. 
The chairman had paid proper tribute to the success which 
had crowned the efforts of the men who, in times past, by 
hard work and diligent effort, had established business under- 
takings in this country. What they had to consider now was 
whether they could travel on that same road and continue 
to apply those same methods in the future. If they investi- 
sated the progress which had been made by Germany during 
the last 15 or 20 years, and if they compared the value of 
her export trade, and saw the curve of her alarming growth 
and expansion, they would observe how close that line came 
to the value of the exports of this country in 1914. When 
they saw that, he could not help but think that they would 
then give careful investigation into the methods which 
brought that country so alarmingly close to us. The chair- 
iwan had suggested that the ideal to aspire to was that our 
exports should show an enormous expansion, and our im- 
ports a corresponding diminution. 
that he had held Cabinet office there had been times when 
he had felt that if he could be relieved of some of the 
hurdens of that office he would be quite content, but if he 
could be assured that by holding on he would be helping 
to bring about the accomplishment of that particular object, 
then he would be very happy indeed to be President of the 
Board of Trade. He was satisfied that in this country we 
had the ability and the resources that were necessary, and 
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he knew, too, thas every one of our Overseas Dominions and | 


all our possessions were most anxious to cq-operate with us 
m solidifying this great Empire and in making it one unit 
with one common aim and aspiration—the creation of the 
vreatest trading and industrial Empire the world had ever 
seen. But unless they found some solution to that problem, 
some way whereby the employé would be more contented, 
and have a better recognition of the great issues that con- 
tronted them, he could not see any hope of that ambition 
being fulfilled. He felt that if the emplovers of this country 
would only recognise the altered circumstances, realise that 
the conditions had changed, that we were living in an entirely 
new world, and that the working man was going to demand 
more and more his share of the comforts of life, then he 
helieved that that would at least go a long way toward solv- 
ing that terrific problem. Sir Albert referred to the necessity 
of co-operation of the employés, without which there was 
no possible chance of a permanent success. 
(To be concluded.) 


LEGAL. 


W. SanDoRIDES, Lro., ¢. Franco-BritisH ËtLéctRicAL Co., Lirp. 


Ix the King’s Bench Division, on July 19th, Mr. Justice Ridley 
heard an a@tion in which plaintiffs sued defendants for rent in 
respect of an electric sign at 7, Oxford Street. 

Mr. J. G, PEARCE, for the plaintiffs, said the claim was for 
four quarterly payments, from August, 1915, to May. 1916, due to 
the plaintiffs from the defendants under an agreement by which 
the plaintiffs granted to the defendants a licence to place an 
illuminated sign over a part of 7, Oxford Street, W., for a period 
of five years from August, 1914, and for which the defendants 
ayreed to pay £120 a year in quarterly instalments. The sign 
Which was placed there on the execution of this agreement, and 
which was there still, was an advertisement of Pears’ soap. It 
was a very striking feature as one came along Oxford Street or 
down Tottenham Court Road. The defence set up was that under 
the Defence of the Realm Act there were certain regulations 
regarding the lighting of the London streets, and restrictions were 
imposed by which the defendants were no longer able to carry out 
their agreement. Apparently, said counsel, this meant that the 
Contract was dissolved. But the answer to this was obvious. The 
“izn was a sign by day as well as by night. By day it-was visible 
from 300 yards ; it was there still. The only effect the working 
of the Defence of the Realm Act could have would be to make the 
sign of less value—certainly not of no value. There was nothing 
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in the Defence of the Realm Act to prevent the sign being 
illuminated during certain hours even now, and a great many 
signs were at the present time being illuminated up to nine o’cock. 

Mr. DIGHTON POLLOCK, for the defendants, argued that if the 
sign was not lighted, it was of no use to his clients. If his. 
Lordship held that the sign still had a day value, then the 
defendants had a totally different thing to that for which they 
contracted. 
@ His LORDSHIP said the plaintiffs were entitled to succeed in this. 
case. The defendants might think they had a hard case, but there 
was a certain amount of hardship either way. In this case it 
did not appear to him that this was a contract which was rendered 
impossible. Mr. Pollock had argued that the contract was only 
for an illuminated sign, but it seemed to him (his Lordship) 
certain that the sign was being used in the day time. He was not 
inclined to accept the position of the defendants, who took the 
electrical view, that it was impossible to do without electricity. 
The restrictions on the electric lighting of the London streets had 
been lightened, and the defendants still had the advantage of the 
illuminations during certain hours, and in the future there might be 
still further facilities. 

His LORDSHIP entered judgment for plaintiffs for £120 and costs, 
and on the application of Mr. Pollock granted a stay of execution 
pending a possible appeal, the money to be paid into Court within 


_14 days, and costs to be taxed and paid to plaintiffs, 


E.S. Co., LTD., v. TREDEGARS, LTD. 


In the King’s Bench Division, on July 18th, Mr. Justice Ridley 
had before him the action E.S. Co., Ltd., proprietors of Electrical 
Supplies Co. r. Tredegars, Ltd. 

The plaintiffs claimed the sum of £263, the price of goods sold 
and delivered, and defendants admitted that they were indebted to 
the plaintiffs for that sum, but counterclaimed for £193, goods 
supplied to plaintiffs, and paid the balance into Court. 

Mr. A. H. Richardson, for the plaintiffs ; Mr. C. H. Smith, for 
defendants. 

Mk. SMITH, opening the case on the counterclaim, said the 
action was originally brought by the Electrical Supplies Co. for 
£263 for goods supplied. The defendants, who also dealt in elec- 
trical goods, claimed that they had a set-off against the amount 
claimed for £193, goods supplied to plaintiffs, and the defence to 
the counterclaim was that, although the plaintiffs actually ordered 
these goods, it waa on the condition that they were to be equal to 
sample and subject to the approval of a customer. The plaintiffs 
said the goods were not according to sample, and, therefore, there 
was no contract. 

The plaintiffs, said Counsel, approached the defendants with 
regard to the purchase of electrical switches, and defendants said 
they had 45 gross of Japanese switches, of which they would 
supply 30 gross at 10s. 9d. per dozen. Mr. Summer, their manager, 
said he would like a sample, and then he would let them know 
definitely whether he would take the 30 gross. The next day he . 
sent for the sample, and the defendants eventually sold the plain- 
tiffs the switches as Japanese switches. What had evidently 
happened, suggested Counsel, was that the plaintiffs had a contract 
to sell to Edison & Swan some English switches, and that they 
were trying to pass off on them Japanese switches. Edison and 
Swan refused to accept them, and then the plaintiffs tried to 
repudiate the contract. 

_ After hearding evidence, 

His LORDSHIP, giving judgment, said he was of opinion that the 
contract was provisional, and subject to an order from Messrs. 
Edison & Swan, who, when the goods arrived, refused to accept 
them, as they did not comply with their order, because their order 
was for English, and not Japanese, switches. He had come to the 
conclusion that there was a conditional term upon which these 
goods were ordered. The plaintiffs succeeded on the claim, and the 
defendants failed in their counterclaim, and there would be judg- 
ment for plaintiffs for the amount paid into Court, and for £193, 
the balance, together with costs on the claim and counterclaim, 
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C. J. Ferguson & Sons r. C. ISLER & Co., LTD. 


In the King’s Bench Division on July 19th, before Mr. Justice 
Atkin, an action was heard in which plaintiffs, electricians, of 
Chiswell Street, E.C., sued C. Isler & Co., Ltd., Artesian Works, 
Bear Lane, Southwark, in respect of the alleged detention by the 
defendants of a 50-H.P. motor and starter, which, it was said, was 
hired to them for a definite period of one week for work in con- 
nection with the Hackney Borough Council electrical supply ser- 
vice. The plaintiffs said they let the defendants have the hire of 
the motor under an agreement of April, 1915, together with appa- 
ratus for electrical wiring, and they also did the work of wiring 
cables suitable to enable the motor to do the work that was 
required. They claimed damages because, as they said, the defen- 
dants had wrongfully detained the plant, and in consequence they 
(plaintiffs) had had a claim against them by the firm of A. Bridg- 
man & Co., Ltd., of City Road, from whom they had hired in order 
to re-hire to the defendants. The defendants denied that there was 
an agreement to hire for the exact period alleged, and they denied 
liability for more than had been paid into Court. 

In giving judgment after hearing the evidence, MR. JUSTICE 
ATKIN said he was of opinion that it was agreed that the period of 
the hire should be one week. It appeared that another starter had 
to be provided, and when the motor began to work it was fourd 
that the resulta were not as speedy (as anticipated. -The motor 
was kept for several weeks on the work: In the meantime, Messrs. 
Bridgman were wanting the plant and pressing the plaintiffs for 
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its return. The defendants wrote to say that they were ready to 
pay an additional hire figure, and they had had to keep the 
motor longer than was thought through difficulties that were not 
anticipated. He (the Judge) was satisfied that the period of hire 
agreed on was one week on the terms of £25, £20 for the fixing, 
and £5 for the hiring. The defendants kept the machine for some 
weeks, and then took up the position that the motor was hired 
without any stipulations whatever. He thought the plaintiffs did 
agree to the defendants retaining the motor for a certain period 
but they gave notice of the termination, and henceforward there 
was wrongful detention by the defendants, and a violation of the 
plaintiffs’ rights. He thought the defendants must have known 
that the consequence of their detaining the motor was that Messrs. 
Bridgman would take steps against the plaintiffs ; and, in fact, 
Messrs. Bridgman did claim special damages against the plaintiffs 
because of the detention of the machine. The defendgnts did not 
release the motor until it was convenient for them todo so. He 
thought the plaintiffs were entitled to judgment on the claim for a 
total of £71 10s.; and he gave them judgment for this sum, and 
costs, including certain costs incurred in connection with the 
action against the plaintiffs by Messrs. Bridgman. 
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Gas LIGHT AND COKE Co. r. HACKNEY BorouGgu COUNCIL. 


In the Chancery Division, last week, Mr. Justice Astbury began the 
hearing of an action by the Attorney-General at the relation of 
the Gas Light and Coke Co. against the Mayor and Corporation of 
Hackney, which involved a complaint by the plaintiff company 
that the defendants were making differential charges in their 
supply of electricity, in breach of sections of the Electric Lighting 
Act, and plaintiffs asked for a declaration to that effect and an 
injunction. 

Mr. Russell, K.C., Mr. Colefax, K.C., and Mr. Percy Wheeler 
appeared for the plaintiffs; and Mr. A. J. Walter, K.C., and Mr. 
Spence for the defendants. 

Mr. RUSSELL said the plaintiffs supplied gas for lighting and 
power and other purposes within a certain area, and the Borough 
Council of Hackney supplied electrical energy for lighting and 
power within a certain area which was within the plaintiffs’ 
district, and they did that under the provisions of the Hackney 
Electric Lighting Order of 1893, the principal Act being the 
Electric Lighting Act of 1882, Sections 19 and 20 of which plaintiffs 
said were being violated. These set forth that where a supply of 
electricity was provided in any part of an area for private purposes, 
except in so far as otherwise provided by licence or special Act 
authorising such supply, every company or person within that part 
of the area should, on application, be entitled to a supply on the 
same terms on which any other company or person in such part of 
the area was entitled under similar circumstances to a correspond- 
ing supply: and the undertakers should not, in making any 
agreement for the supply of electricity, show any undue preference 
to any local authority, company, or person, but might make such 
charges not exceeding the limits of the price imposed by the 
licence or special Act. The matter in respect of which the plaintiffs 
were suing was the scale of prices published by the defendants in 
July, 1914. The scale was for lighting, alternative I, for any 
quantity of electrical energy used each quarter, not exceeding the 
equivalent of one hour's supply per day, at the maximum demand, 
6d. per unit ; for any further quantity of electrical energy in each 
quarter, ld. per unit: alternative II was a flat rate. For power 
(this was what plaintiffs complained of), alternative I, a fixed 
charge of £1 per quarter per kilowatt of maximum power demanded, 
and a charge for electrical energy used of 4d. per unit. Consumers 
paying under this scale are allowed to use 20 per cent. of the 
energy consumed for lighting. The effect of that, said counsel, 
was that consumers of energy for power were supplied with energy 
for light at a lower rate than the persons who were consumers of 
light only. Counsel argued that a light consumer was entitled 
to be supplied with his light on the same terms as another 
person, and to give favourable terms to a power consumer 
in respect of his lighting was to induce him to becdme a 
customer. 

SIR JOHN SNELL, Vice-President of the Institution of Electrical 
Engineers, then gave evidence, and said he had investigated the 
question whether or not the defendants had been supplying eleo- 
tricity at a profit or loss, having regard to the charges that were 
made, and he had come to the conclusion that a profit was made on 
lighting but a loss on the supply of power. . 

In cross-examination, Mk. WALTER asked Sir John whether he 
was aware that this year, with 1 million units less for lighting 
and 6 millions more for power, Hackney had wiped out a loss, and 
carried forward £6,000 for the relief of rates. 

SIR JOHN said he did not know that, as he had not had access to 
the accounts for this year. 

Mr. WALTER: And the whole net increase to consumers is not 
15 per cent. 

WITNESS : You have done very well. 

Mr. WALTER said the cost of material, including coal, had much 
increased, and the witness agreed. Sir John also agreed that, as a 
class, the power consumer had a better load factor than the 
light consumer, and the former class had also a better diversity 
factor. 

Then there is a further factor that, as a rule, the power user, as 
a class, uses more electricity than the light consumer as a class :— 
As arule. 

All these factors, of course, are circumstances which are 
taken into consideration in fixing the price ’—Certainly ; that is 
why you charge twice as much for lighting as for power. 

In so far as the power user has 20 per cent. of light, his load 


` were higher on the peak, because on aldirect-cu.reat system there 


factor is slightly worsened by that percentage ?—If he has pore 
alone it is worsened. 

SIR JOHN was then cross-examined on the 1914 accounts of tt 
Borough Council with reference to their electrical undertak.n. 
these being the accounts which were placed before him for t: 
purpose of investigation. 

On Thursday, last week, MR. A. J. WALTER, K.C. (with him M 
Spence), for the defendants, submitted that the action was entir- 
misconceived. It was founded on an entire misunderstandiny : 
Sec. 19 of the Electric Lighting Act (the section which with Se. ? 
plaintiffs complained that the defendants had violated). and « 
the Long Eaton lighting case which, properly understood, v: 
the authority directly in favour of the present defendants T» 
plaintiffs came to the Court as the champions of light, tho,: 
their real business was to sell gas. 

His LORDSHIP pointed out that the point between plaintiff: «~: 
defendants was as to the relative profit made by the defendas: 
undertaking during a particular period as between power is: 
lighting. Sir John Snell thought that the power was being su 
plied at a loss, or, at all events, at a less advantageous rate tl: 
lighting. 

Mk. WALTER said Mr. Merz, his witness, said the busines wx 
paying on the power, and the figures showed that in 1916. wie: 
the price of coal was up, the defendants converted a loss of son- 
thing like £8,000 into a profit of over £6,000, although the light::. 
load had gone down 1,000,000 units. 

Mr. CHARLES MERZ, consulting engineer, gave evidence for ti: 
defendants. He said the capital cost was a considerable item . 
all electrical undertakings, and the plant must be sufficient t: 
supply the maximum demand. The regularity of the supply w» 
a most important factor in the cost of production of the sup; 
As between a lighting load running only two hours a day «:: 
what was called the high-load-factor consumer, the differen :: 
cost might be several hundred per cent. in a municipal undertak:::. 
Two hours a day was generally known to cover a very lar- 
number of lighting consumers. Power users for the purpoe :: 
their own businesses desired to have the highest possible i. 
factor ; it affected the wages bill and every other item in conre- | 
tion with factory cost, and the load factor was reflected back* 
the station. There had been a large number of Power Acts pax’ 
by Parliament. The North-East Coast group of power compat:- 
turned out about one-fifth of the total electricity of the count”. 
Electrical energy was by the Power Acts allowed to be suppi: 
for power purposes, and it followed that it was also necessary’: 
supply light for all the factory purposes, and to allow 20 per œ: 
of the supply to be used for lighting purposes. The electrical ene:.: 
supplied took no notice of whether it was supplied for power « 
light. The result of that was that in all power businesses a lar: 
undertaking must seek more and more to supply the manufactur? 
or factory user who would insist on being able to take his light = : 
power from one set of wires. With regard to the Hackney Boron.. | 
Council undertaking, witness said the power business was w | 
doubtedly paying in 1913. The lowest charge was $d. per unit. s.. 
the lowest cost was “34d. The fixed charges amounted to £12." 
per annum, and supposing that power had not been sold. the Cv 
poration would have lost £12,000 right off. He had gone into th 
question of the actual payments with the view of trying to chr: 
the diversity factor. As the power business was the one whi! 
had a diversity, that was the one class of business whose combin- 
demand could not be got from the consumer's account, as ther ti | 
not know the incidence of the lighting demand. The divert: 
factor of the other business was practically negligible. Los 


was no loss on low load. though there was an increasing loss on thè 
high load. The system he had adopted of ascertaining the ort 
was the one usually adopted to get at the rate to be paid by ths 
who took power in the daytime. During the period of non-p« 
load the losses were less, and it was utterly unfair to charge th 
losses to the day load. The result of the power business wa: t. 
put the undertaking in a better position by £12,000 a year. 

MR. J. A. JENKINS, accountant of the Borough of Hackney. said: 
accounts of 1916-17 showed that for lighting 1,825,076 units pr 
sold, and for power and factories 12,465,635, and the amount cam“ 
forward was £6,918, without taking into account £14,691 allos: 
ance to employés at the war. The net profit was £5,456. Th 
was after meeting every obligation. The capital to date was abr: 
half a million. A large sum was paid off capital except © the 
first two years, and there had been a large contribution to the 
rates during the period of working the business. A reserve” 
£24,669 up to March 16th had been created. There was a deficiens) 
only up to 1902. Owing to the large increase in the cost of ¢= 
last year, £6,000 had to be debited to reserve. 7 

On Wednesday last MR. JUSTICE ASTBURY delivered judgme® 
holding that the defendants had not threatened or intended ae 
anything in breach of the provisions of the Act of 1882. i 
action therefore failed, and was dismissed with coste. The“ 
tailed judgment will appear in our next issue. 


ELECTRICITY Works FATALITY : COMPENSATION. 


? 
AT Bolton County Court, last week, application was made as 
appropriation of a sum of £300 which had been paid into Court « 
connection with a fatal accident some time ago to Georg |. 
Horler, switchboard attendant at the Bolton Corporation $ Ape 
tricity Works, Back-o'-th’-Bank. On behalf of the widow i., 
Horler, it was stated that there was an unborn ¢ iy sii 
interesta would have to be considered when the ays gos 
allocated. is Honour-sanctioned the payment of £10 do as 
£3 a month, and asked thatthe \case- should be mentione, 


when the child was born. 
í 
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LEAVING CERTIFICATE GRANTED. 


AT the Oldham Munitions Court, last week, an employé of an elec- 

tricity undertaking asked for a leaving certificate. His wife was 
in London as a teacher under the London County Council; and he 
wished to take an appointment there, and so be near her. Each 
month for the last 11 months he had asked the chief engineer of 
the works to release him, but each time the request had been 
refused. It was not a question of money with him, as he would be 
receiving leas in London. A letter from the employers said the 
applicant was their shift engineer, and he had got married since 
poet lead the appointment with them. The leaving certificate was 
gran ; 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession. 


A Revelation Concerning the Ways of Reviewers. 


As regards my quotation last week from the remarks of one of 

, your reviewers in the preceding issue, it was clear that about the 

only defence that could be put forward for those remarks would 

be that they were made as a joke. In your comments on my letter 

you m this very excuse for your reviewer ; but why not have 
let him give his own explanation ? : | 

Assuming the matter was a joke, may I point out that it was a 
dangerous sort of joke, being of the type that could be variously 
described as the boomerang, spring-back, or double-edged. In 
plain language, your reviewer cited the very procedure which is 
sometimes adopted by unscrupulous reviewers, and he consequently 

laid himself under suspicion. A parallel example would be that of 
a baker who joked about sawdust in flour. . 

As in the course of the next few months three or four new 
publications from my pen will be submitted to you, I venture to 
hope that they will be handed to reviewers who will “get 
interested ” in them. 


West Norwood, London, S.E. 27, 

July 2tst, 1917. ; 

[Be it understood that we disclaim all responsibility for the 
joke referred to ; it is coeval with the mother-in-law joke, and we 
should have thought that every writer of books was familiar 
with it.—Eps, ELEC. REV. | 


W. Perren Maycock. 


WAR ITEMS. 


German Control of Electricity Consumption.—The Fede- 
ral Council has authorised the Imperial Chancellor to exer- 
cise control over the production, transmission, and consump- 
tion of electricity and gas, as well as of steam, compressed 
air, and hot and potable water. A department has already 

_ been created to carry out the order issued to this effect, 
which aims at the uniform regulation of the agencies in 
question. 


Trading with the Enemy.—The ‘‘ London Gazette ” for 
July 20th contains further names of persons and bodies in 
the following countries with whom trading is prohibited :— 
Argentina, &c.: Brazil; Chile; Netherlands and Netherland 
East Indies; Norway; Spain, &c. 


Recovering the French Collieries—We read in the 
Times that Mr. Maurice Deacon, M.I.C.E., has accepted the 
honorary position of technical adviser to the British Govern- 
ment, in association with the French Ministry of Mines, with 
regard to the recovery of the French oollieries which have. 
been destroyed by the Germans in the Lens coalfield. 


Thyssen Profits.—A German newspaper states that the 
Thyssen Factory, at Mülheim, shows a profit of 14 million 
marks, with a dividend of 10 per cent.—Times. 


Hull Electricity Employés and Substitution.—At the last 
meeting of the Hull Electricity Committee, the acting engi- 
neer stated that the Military had asked for six more of their 
men under the substitution scheme. He had pointed out 
that it was impossible for them to be released, and if they 
were taken the authorities would have to take the risk of 
‘the auger kag. The matter had therefore been deferred 
or a time. 


Exemption Applications.—At Blackpool Tribunal, it was 
mentioned that in the cases of 14 employés of the electricity 
and tramways department it had been agreed with the Advi- 
sory Committee that 13 should have temporary exemption to 
the end of December, and leave to appeal be given in the 
other case in the event of his being called up. Mr. J. W. 
Mitchell asked if any Corporation officials sat in these Cases, 
and the Assistant Military Representative replied that they 
would. He added that all the men were in certified occupa- 
tions, and the department was working at the lowest pos- 
sible minimum. 


‘employés left out of five. 


appealed for their secretary. Mr. N 


At Aldershot, Messrs. T. White & Co., Ltd., appealed for 
G. S. Velvick (33, B1), who has charge of the firm’s electric 
hight branch and supervises all the work. The Military ob- 
jected, as Velvick has had exemption since June, 1916, but 
three months were conceded. | 

At Eastbourne, Mr. Brydges, borough electrical engineer, 
appealed for 12 employés at the works. The cases had been 
adjourned to see if the men would be protected by the Gov- 
ernment, as they were partly engaged on munition work. 
Mr. Brydges said that the Government would not protect 
men where the output was less than two-thirds. He con- 
tended that all the men were engaged on work of national 
importance in supplying light and power, even if they did 
not do any munition work at all. The appeals were respited 
for further consideration. 

On the appeal of the Aldershot & District Traction Co., 
three months have been allowed to a fitter and driver, six 
months to another driver, and in the case of a third driver, 
he was reserved for substitution. 

Pershore Rural Tribunal has granted temporary exemption 
until September 15th to G. Ballard (32), electrician to Lieut.- 
Col. H. M. C. Porter, of Birlingham, who is on active service. 

Extended exemption until the end of the year has been 
granted by the Nuneaton Tribunal to P. H. Howe (28), elec- 
trical fitter, on the ground that he is doing work of national 
importance. . ' 

Before the Hants Appeal Oourt, the, Military appealed 
against exemption held by H. W. Keeping (40, B1), elec- 
trician, of Shanklin (Isle of Wight). The Military Represen- 
tative suggested that the business was only a small one, but 
respondent said that it was established in 1859, and he took 
it over from his father. He was the only electrician in the 
town, and did work at the hospitals and nursing homes. The 
appeal was allowed, the calling-up being fixed for August 7th. 

An appeal was made at Peterborough for the retention of 
T. C. Roskelly (81, Class B1), electrician to Mr. H. Ozar- 
nikow, of Stoke Doyle, who has been previously rejected. The 
appeal was refused. 

A Military review was made at Hastings of the case of 
R. H. Pattenden, electrician, with Messrs. Upfield & Son. It 
was stated that Pattenden had a number of electric lifts to 
look after, and it was suggested by the Military Representa- 
tive that in war time people might walk upstairs. The Tri- 
bunal allowed two months in which to find a substitute. 

Bedfordshire Appeals Court has given delay until Septem- 
ber 16th to Edward Foster, electric light attendant, appealed 


-for by Captain R. S. Bruce, of The Knolls, Leighton Buzzard. 


On the recommendation of the Advisory Committee, Roch- 
dale Tribunal has given exemption until October 31st to R. H. 
Hogg (37), motorman on the Corporation tramways. The 
Tribunal has also given exemption until October 15th, on the 
appeal of the tramway manager, to J. T. Hoyle (34, B1), 
controller, examiner, and cleaner, and J. E. Kershaw (36, 
B 1), traffic clerk and week-end inspector. 

Chatham Tribunal has confirmed a previous decision giving 
conditional exemption whilst holding Ministry of Munition 
certificates, to five motormen with the Chatham & District 
Light Railways Co. 

At Douglas (Isle of Man), the Military appealed against 
conditional exemption granted to L. Dyer (27, C 2), electrician 
engaged at the Manx Brush Factory and elsewhere. The 
appeal was disallowed, and the exemption confirmed. 

The Whitchurch and Pangbourne Electric Supply Co. ap- 
pealed for further exemption for J. L. Rushby (18), electrical 
engineer, passed in Class C3. It was stated that he assisted 
with the engine switchboard, and often ran the water power 
alone in the absence of the engineer. There were only two 
Six months’ conditional exemption 
was granted. 

The cases of three car drivers with the Electric Tramways, 
Ltd., were considered by the Bath Tribunal. W. Swift (2. 
C3) and F. G Atwick (86, C2), were given conditional 
exemption; and exemption was refused in the case of G. O. 
Snell (25, C2), whose retention was not pressed for by the 
engineer and manager. ; 

At Oxford, the Military had a review of conditional exemp- 
tion granted on June 15th to F. M. Stedworthy (38, general 
service), electrician and fitter with Mr. A. H. Pearson. The 
latter said that Stedworthy was his last man. Two months 
were granted. 

At Rugby, Mr. W. H. Linnell appealed for H. W. Gilbert 
(24, Class C 2), the only electrician left on his staff. Captain 
Wratislaw expressed the opinion that there were sufficient 
electricians in the town to do the private work. The Chair- 
man said that as the man was a skilled craftsman he would 
have a code number, and under the circumstances they would 
dismiss the appeal, and throw the man on the mercy, tender 


, or otherwise, of the Complaints Section of the Munitions 


Committee. 

At Farsley, near Leeds, the Morley Electrical Co., Ltd., 
Hill, single. aged 29, 
and classified C 3, and for a foreman winder, H. Moore, aged 
26, married. Mr. Hill was stated by Mr. Summerscales, the 
manager of the company, to be the only man left in the 
office, and the commercial side of the business was compli- 
cated, and it would take a long time to train a new man to 
the work. He had not been medically examined since being 
originally passed. but Mr. Summerscales! thought he would 
certainly be in Class-A. -These ‘two Men ran the shop, and 
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if they were taken it would mean shutting down. The last 
time Moore was appealed for it was agreed that he was in a 
certified occupation. The Military Representative said that 
Moore was not certified on the new list, as armature winding 
had been removed. In answer to Mr. Summerscales’s state- 
ment that the firm were on munition work, Mr. Sugden said 
if they could show they were on munition work they could 
retain Moore by putting him in a protected trade. Mr. Hill 
was given to September 30th, and Moore to July 3lst. 


Pa 


BUSINESS NOTES. 


The South African Electrical Market. —The ordinary 
household metal filament lamps are scarce, and the price has 
advanced smartly in consequence. The prospects of getting 
adequate supplies are anything but bright, as very little electrical 
voods came out by the last mails. Business is quiet through the 
shortage of stocks, which requires qualifying. It appears there 
are plenty of some kinds, but many of the etceteras are lacking, 
therefore jobs cannot be completed, and another reason is that 
the Johannesburg municipality is not giving any new (as distinct 
from old premises) electric ltght connections. The mines have 
practically cleared the merchants’ stores of electric motors and 
power plant, as well as cables.--S.A. Wining Journal, 


f 

Time Checking.—The war has brought many radical 
changes into the large industrial works of the United Kingdom, and 
not the least amongst these is the accurate checking of employes’ 
time, the exact regulation of meal intervals, also starting and 
stopping of work. Messrs. GENT & Co., LTD., have orders in hand 
for many munijtion factories and Government-controlled works for 
“instituting time circuits ” for controlling existing spring-driven 
workmen's check. clocks and other clocks in buildings. By a 
simple and efficient means, all workmen's check clocks are con- 
trolled by their Pulsynetic electric transmitter, thus ensuring 
correct and uniform time throughout the establishment. The 
system is so elastic that any number of check clocks or time dials 
may be added to the circuit as occasion demands. and alarm bells 
or sirens can be operated automatically to any given programme or 
programmes. In many instances these programmes vary with the 
day of the week, and also with the department. Al such variations 
can be dealt with effectively. 


Catalogues and Lists.—Messrs. FERRANTI, LTD., 
Central House, Kingsway, London, W.C.— Pamphlet Ta 174 
(10 pages), giving detailed and illustrated instructions for the 
installation and maintenance of oil-immersed static transformers. 

“Z” ELECTRIC LAMP MANUFACTURING Co., LTD., Southfields, 
London, S.W.—Specimens of postcards and billheads that have 
been designed for the use of the trade. and will be supplied over- 
printed with customers’ names and addresses. The billheads are 
in pads of 100. 

WESTINGHOUSE COOPER Hewitt Co., LTp., 80. York Road, 
King’s Cross, N. 1.—List No. 75A (8 pages), dealing with the 
mercury vapour converter for transforming A.c. General informa- 
tion, tabulated data and prices, and dimensioned diagrams, are 
given. A special series of rectifiers is now being manufactured for 
the charging of telephone batteries. 

Messrs. J. B. SAUNDERS & Co.. LTD., 91, York Street, West- 
minster, London, S.W.—Interesting pamphlet on the advantages of 
overhead mains for the electric lighting of small towns. Only 
the first few pages contain letterpress, the whole of the remainder 
giving excellent half-tone photographic views showing overhead 
electrical distribution work in Carmarthen, Maesteg, Sirhowy 
Valley, Faringdon, Woodbridge, Whitstable, Braintree, and at a 
number of military camps. 


Trade Announcements.—Mr. F. H. Monrvuey, of Star 
Buildings, Northumberland Street, Newcastle-on-Tyne, has been 
appointed representative for the Newcastle district by the New 
Switchgear Construction Co., Ltd., for the sale of their switchgear 
and apparatus. 

MR. FRANK FILLINGHAM, late of Messrs. Wright & Fillingham, 
electricians. of 215, Beverley Road, Hull, has commenced business 
on his own account at 121, Beverley Road. 


Book Notices.—* Memoirs of the College of Science of 


Kyoto Imperial University, Japan,” Vol. II. Nos. 1 and 2. have ` 


come to hand. The second number contains particulars of a 
research by Mr. Usaburo Yoshida on the figures produced on 
photographic plates by electric discharges ; an explanation of the 
mode of formation of the figures is put forward, and a series of 
beautifully executed reproductions of spark figures is piven. The 
spectra of metals in the extreme ultra-violet are the subject of a 
research by Messrs. Toshio Takamine and Shigeharu Nitta, and the 
former, with Mr. Yoshida, also studied the effect of an electric 
tield on the spectrum lines of hydrogen. 


“ Logarithms for Beginners.” By C.N. Pickworth. Manchester : 


Emmott & Co. Price ls.— This work is now in its sixth edition. 
The principal alteration is the addition of atable of logarithmic 
trigonometrical functions to the collection of tables previously 
included. 

“ Indicator Handbook.” Part II. By C. N. Pickworth. Man- 
chester: Emmott & Co. Price 3s. net.—This, the sixth edition, 
oontaing a new table of mean-pressure factors for ditferent con- 
ditions of expansion, and has been revised in other respects, 


Post Office Electrical Engineers’ Journal.” Vol. X, Part 2. 
July. 1917. London: H. Alabaster, Gatehouse & Kempe. Price 
ls. net. 


For Sale,—The Central Electric Supply Co., Ltd., has 
for disposal one triple- expansion ?2,200-1.R.P. non - condensing 
marine type standard Belliss engine, complete, direct coupled to 
one 1,400-KW., three-phase alternator, kc. Full particulars are 
given in our advertisement pages to-day. 


Fires,—A fire (damage £500) occurred last week in the 
electric generating station of MESSRS. SAMUEL HEAP & Son, Ltp., 
Spotland Bridge Mill, Rochdale. The cause was the tipping of hot 
flue dirt against the door of the building. 

A fire occurred last week at the premises of MESSRS. GILLETT, 
electrical engineers, Great Market, Newcastle. 

The fire which occurred at the works of Messrs. D. H. BONNELLA 
AND Son, LTD., Mortimer Street. W., last Friday, was confined toa 
portion of one floor. The general operations of the factory are not 
in any way interfered with. 


Holidays.—The works of the TYLER APPARATUS Co., 
LTD., Banister Road, North Kensington, W. 10, will be closed for 
the holidays from August 3rd to 13th. 

The works and offices of the GENERAL ELECTRIC Co., LTD., 
Witton, will be closed from the evening of Friday, August 3rd. 
until the morning of Monday, August 13th. 

THE BRITISH WESTINGHOUSE Co, announce that, though their 
works at Trafford Park will be closed from to-day until August 7th 
for overhauling and repairing the plant, special arrangements 
have been made in the Receiving Department to accept materials, 
and also for the despatch of completed apparatus, during that period. 


Dissolutions and Liquidations.—Kortina Bros., Lp. 
—Meeting of creditors August 7th, at 2, Coleman Street, EC. 
Liquidator, Mr. A. G. Parker. Cheques for the full amount due to 
all creditors will be dispatched prior to the meeting date. 

PLUTTE, SCHEELE & Co., LTp.—The Controller, Mr. G. W. 
Roberts, 133, Wool Exchange, E.C., has applied for his release. 

STEEL'S ELECTRIC AND ENGINEERING Co., LTD., Poplar.— 
First meeting of creditors and contributories August 2nd, at Carey 
Street, W.C. 

WRIGHT & FILLINGHAM, electricians and plumbers, 215, Beverley 
Road, Hull.—Messrs. J. Wright & F. Fillingham have dissolved 
partnership. Messrs. Walker & Colbeck, 9, Parliament Street, 
Hull, will attend to debts, &c, 


LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.—The electricity undertaking, which 
of late years has made substantial contributions to the ratea. will 
require the provision of about £3,500 this year. 


Australia.— The Chief Commissioner for Railways has 
informed the Newcastle (N.S.W.) Municipal Council that he is pre- 
pared to supply electricity for power and other purposes. It is 
stated the arrangement will obviate the necessity for extending the 
municipal plant.—Sydney Daily Telegraph, 


Bath.—At the last meeting of the Council the electrical 
engineer submitted the tenders foran Underfeed stoker to be fitted 
toa marine boiler, and a transporter for the conveyance of coal 
to the stoker. He estimated that £1,000 per annum would be 
saved by this installation, and the Council decided to expend up to 
£1,200 on the plant. 


Brighton.—Prick Reviston.—The Electricity Com- 
mittee has decided that the charge for electricity suppled to all 
classes of consumers other than power-users within the borough be 
increased by 10 per cent.; that the flat rate of 64d. per unit for 
electricity supplied outside the borough be increased by 10 per 
cent.; that a meter charge of 2s. 6d. per quarter, payable in 
advance, be made for each prepayment meter installed ; that the 
charge for electricity supplied to the Corporation tramways be 
increased from l'4d. to ‘dd. per unit; that, except in the case of 
special -contracts, the power rates be increased by 10 per cent.— 
the increased charges to take effect at the expiration of the current 
quarter. No alteration is to be made in the charge for bulk supply 
to the parish of Aldrington, and the charge for street lighting i 
to remain as at present. ; 


China.—-A large cotton spinning mill is now in cours of 
erection at Wuchang for a Chinese syndicate. The machinery for 
the spinning mill. which will be equipped with 40,000 spindles. is 
to be of the latest pattern, and is to be electrically driven, power 
being obtained from the Wuchang Electric Light Co. It was found 
to be impossible, under present circumstances, to obtain the motors 
from England, and the order has accordingly been placed with the 
Westinghouse Co., of America. In addition to the spinning mill, it 
is also proposed to install later a weaving shed with 500 looms.— 
Indian Tertile Journal, 

The Foochow Electric Light Co. has increased the capacity of itë 
plant from 500 to 1,500 Kw., in order to meet increasing dem 
The necessary machinery has been purchased from the United 
States, delivery from England being impossible. This year the 
company earned 40 per cent. on its capital, and paid a dividend of 
134 per cent. Other small electric light companies are being 
formed with light Japanese plant at Chuanchou and Sien-yu. 

Electric lighting has recently been adopted in the town of 
Mengtsz, Southern China, 
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Continental.—Spaix.—A concession has recently been 
granted for the eatablishment of a plant to utilise the water power 
of the River Seguia, near Ulco (Province of Murcia), in the 
generation of electrical energy for industrial purposes. 


Darwen.— For the year ended March 31st last, there was 
an adverse balance against the electricity department of £2,631. 


Farnham.— The R. of T. has extended the Farnham 
Electric Lighting (Extension) Order, 1914, by 12 months. 


Great Harwood.—PrRovisionaL Orprr.—The U.D.C. 
has decided to make application to the B. of T. for a renewal of 
the Electric Lighting Order. 

Halifax.—Nrw PLANT.— A 6,000-kKw. turbine set, 
costing some £26,000, was officially started last week by Lady 
Rhondda. Subsequently the guests were entertained at Bankfield, 
where Mr. James Parker, M.P., congratulated the Electricity Com- 
mittee on its work, and Mr. Clem. Edwards, M.P.. referred to the 
great industrial developments of the future, which would neces- 
sitate the extended supply of electricity. 

At a special meeting of the T.C. on Tuesday, last week, it was 
decided to secure 213? acres of land at Copley, as a possible site for 
a new station, at £3,600, and that expert advice should be obtained 
on the question of building the station there. Ald. Spencer (a 
member of the B. of T. Committee on Electricity Supply) pointed 
out the impossibility of extending on the present site, and stated 
that the new station would not be built in any case until the pro- 
posals of the GoveFnment Committee were made known. 

The Corporation has appointed Sir John Snell to advise as to 
the most suitable site for electricity works. 

Huddersfield.— PROVISIONAL ORDERS.—The Corporation 
has notified the Kirkheaton, Marsden, Meltham, Kirkburton. and 
Lepton’ U.D.C.’s of the intention of the Corporation to apply, in 
December next, for Provisional Orders authorising the supply of 
electricity in those districts. 

India —Cavuveky POWER ScHEeME.—The fifth installa- 
tion of 4,000 H.P. of the Cauvery power scheme at Sivasamudrum 
Falls will be completed in September next. It will be by far the 


biggest unit hitherto provided in Mysore. Only a portion of a. 


generator, quite the last piece of machinery received in these days 
of restricted freightage, says Indian Engineering, has just been 
delivered at the works. It weighs 13} tons, and was taken along 
from the railhead at Maddur station, inch by inch, on a 12-ton 
lorry drawn by 22 pairs of bullocks. The turbine is the biggest 
ever shipped East. 

Kirkcaldy. — Year's Workina.— The report of the 
working of the Corporation electricity: undertaking for the 
year ended May 15th, 1917, shows a total income of £15,321, 
working expenses, amounting to £10,609, and the gross profit, 
plus £57 income-tax retained. amounted to £4,768. After deduct- 
ing interest on capital, £2,557, sinking fund, £2,339, and other 
charges, £55, totalling £4.951, there is a debit balance of £183. 
The total number of units sold was 2,314,591 : 675,179 units were 
supplied to the tramways, 230,513 units for lighting. and 1,408,899 
for power. The total works cost per unit sold was 1'096d., and 
the average price obtained per unit sold 1°586d. ; the quantity of 
coal consumed per unit sold was 9°42 lb., against 10°13 1b., the cost 
being °665d., against “628 in 1916. The maximum load recorded 
was 1,034 Kw., as against 950 Kw. in the previous year; the load 
factor was 25°56 per cent., as against 24°3 per cent. The total 
capital expenditure was £81,316, and sinking fund repayments, 
£24,426. 

Liverpool.— WacGeEs.—The City Council has formulated 


a new war bonus scale for its employés, ranging from 3s. a week | 


to 12s. for men and 7s. 6d. for women, and including all wages up 
to £4 a week. Over £4 and up to £100 a year the scale is 
15 per cent. 

London.—PoriaR.—The Electricity Committee recom- 
mends that the charges for electricity for lighting be increased by 
10 per cent. as from October lst next. The Committee reports 
that the net profits of the electricity undertaking for the year 
ended March 31st last were £12.01], of which £7,702 was avail- 
able for distribution, £3,059 was recommended for the relief of 
rates, £1,418 for bonus to staff. and £3.224 for reduction of assets. 

The City Corporation proposes to agree to the City of London 
Electric Light Co. increasing its rates for public lighting by 15 per 
cent, until a year after the war. 

Londonderry.— Mr. J. Christie, engineer and manager of 
the Brighton Corporation electricity undertaking, has been invited 
by the authorities to collaborate with the resident city engineer in 
carrying out the extension of the electricity installation in the 
shipyard.— Daily Telegraph. ; 


Mansfield.—YrarR’Ss Workina.—The annual report of 
the Electricity Committee for the year ended March 31st shows a 
gross profit of £7,121, as compared with £7,934 in 1916. and, 
after payment of interest on loans (€3,133), contributions to 
sinking fund (£2,366), a net profit remains of £1,664, as against 
£2,718, Coal has cost about £1,140 more and taxes £200 more 
than in the previous year, but the expenditure on mains and ser- 
Vices has been £2,160 less. An item of £489, balance of income- 
tax, stands over, there being a question as to liability of payment. 
The Committee has decided to pay over the sum of £500 to the 
general district rate, and to appropriate the balance of £1,087 to 
the reserve fund. 


Mytholmroyd.— E.L. Proposa Ls.— Having been informed 
by the Electrical Distribution of Yorkshire, Ltd., that it is about 


to make application for lighting powers within the district. the 
U.D.C. has decided to notify the company that Mytholmroyd does 
not consent to the proposed prov. order. 


Newcastle (Co. Down).—The Urban Council has now 
accepted the tender of the Irish Towns Lighting Co.. Belfast. 
for the lighting of the town by electricity for the ensuing three 
years, at £230 per annum. . 


Neewich.—Yrsk'’s WorkING.—The report of the Elec- 
tricity Committee for the year ended March 31st last, shows gross 
receipts amounting to £57,487, working expenses amounting 
to £39,293, and after meeting financial charges, Kc., the sum 
of £7,011 was carried to appropriation, as compared with 
£4,503 in the previous year. From the appropriation account 
£271 was paid for sub-station premises, 42,243 carried to depre- 
ciation, and the balance carried forward. The output advanced by 
more than 14 million units to a total of 94 million units in the 
year. It was decided to reduce the charge for public lighting to 
one-third (a saving of £1,100 per annum), which, with the extra 
cost of labour, represented the proceeds of the extra 5 per cent. 
added to current charges. It was also decided to obtain a 33-ton 
electric wagon from Messrs. Ransomes, Sims, & Jefferies. 


Nuneaton.—The Electricity Committce has considered 
the question of a site for a new generating station, and has recom- 
mended the Council to purchase about 3} acres adjoining the 
Corporation pumping station, at a cost of £1,200. 

Rotherham.—The Sheffield Corporation has given notice 
to the R.D.C. of its intention to apply to the B. of T. for an Order 


a for the distribution of electricity within the Council's area. 


Rochdale—NeEw Puant.—The Corporation Electricity 
Committee recommends the installation of three new mechanical 
stokers of the Babcock type at the generating station, at a cost of 
about £6,000. The L.G.B. has approved a loan of over £20,000 for 
extensions to the buildings and plant, and some of this work is 
already being carried out. i 


Sutton (Surrey).—The South Metropolitan Electric 
Tramways and Lighting Co. has informed consumers that the 
minimum charge of 138. 4d. per quarter, hitherto not enforced, has 
been put into operation. 


Tunbridge Wells.—Yrar’s Workina.—The working of 
the electricity undertaking for the year ended March, 1917, resulted 
in a total revenue of £15,205, working costs amounting to £8,547, 
and a gross profit of £6,659, as against £7,214 for the previous 
year. Interest and repayment of capital dropped from £6,615 to 
£6,112, leaving a net surplus of £545 against £598. The output 
in units sold increased from 1,095,874 to 1,188,478; power and 
heating accounted for 612,073 units, as against 464,690, and the 
lighting units were 576,405, as against 631,184. There were 
317 Kw. connected during the year, bringing the total connections 
to the mains up to 4,164 Kw. Some 23s tons less coal were burnt 
and 173,464 extra units generated. The coal used per unit gene- 
rated dropped from 6'1 to 5'1 lb., the coal cost per unit sold was 
reduced from ‘96d. to ‘89d., and these results were obtained with- 
out any increase on the pre-war charges. 


West Bromwich.—Yerar’s Workine.— The annual 
report of the Corporation’s electricity undertaking shows that the 
receipts were £32,047, compared with #24,173 in the previous 
year. The expenditure on trading account was £29,458, an 
increase of £8,403, and the gross profit was £2,580, a decrease of 
£528. Losan charges amounted to £7,285, and there was a net loss 
of £4,696. The balance remaining in the reserve fund was £2,162. 
The scale of charges had been advanced during part of the year, 
but these, it was stated, had not been sufficient to meet the additional 
cost of manufacture caused by the constant advance in the price 
of coal, wages, repairs, and maintenance. The Committee recom- 
mended further increases in the price of electricity for lighting 
and motive power purposes as well. 


West Ham.—Yrar’s Workync.—The total income of 
the electricity undertaking for the year ended March 31st last 
was £157,148, as compared with £143,611 in the previous 12 
months. The total expendituré on revenue account amounted to 
£140,037, as against £120.066 in the previous 12 months. 
Including repayment of loans, contributions to sinking fund, and 
interest, there was a net deficiency of £35,424. The borough 
treasurer says it is important to consider whether the revised 
charges still to be put into operation are adequate to meet the case, 
especially when it is borne in mind that the major portion of the 
supply is for power for private trading, and that substantial 
deficits are being: charged ayainst the rates—the deficit for this 
year alone, after deducting allowances to men on active service 
(£4,612), representing a rate of about 6d. in the £. The Com- 
mittee is further reminded that there is no reserve or renewal 
fund to meet any further demands for replacements of any 
portion of the assets required before the expiration of the loan 
periods. 

Willesden.—There was a surplus of £1,614 on the net 
revenue account of the electricity undertaking for the year ended 
March 31st, 1917. The electrical engineer has been instructed by 
his Committee to point out to the Government Departments con- 
cerned conflicting instructions issued by them. It appears that 
the Priority Branch of the Ministry of Munitions, on July 5th, 
1917, prohibited the installation of any new plant without a 
permit, whereas a letter from the Coal Controller urged the 
installation of electric); heating and (cooking? apparatus to effect 
economy in.the consumption of coal, 
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TRAMWAY and RAILWAY NOTES. 


Australia.—Tlie employés of the Western Australian 
Government Tramways are dissatisfied with the result of the 
recent arbitration award, The Court vave an increase of wages 
which they expected to be retrospective to December 19th, 1916. 
The Railway Commissioners have declined to accept this dategand 
have applied to the Court for an interpretation of the retrospective 
clause.— Sydney Duily Telegraph. 


Bradford.—At a meeting of the Tramways Committee it 
was reported that all claims arising out of the tramway accident at 


Wyke, last January, had now been settled, the total cost amounting 
to £2,377. 


Continental. Russra.—It is stated in the Novoye 
Vremya that the Minister of Ways of Communication has instructed 
the engineer, G. E. Graphto, to report on the possibility of intro- 
ducing electric traction in some sections of the Russian railway 
system, to take the place of steam. This is no doubt due to the 
present lack of fuel and the prospective scarcity of it in some parts 
of Russia, even after the war. 

PoRkTUGAL.—In the course of recent labour troubles at Lisbon, 
the tramway service has been completely stopped. 


Darwen. —There was a deficiency of £2,806 on the tram- 
ways undertaking for the year ended March 31st last. 


Huddersfield,—The ‘manager having reported on the 
advisability of doubling the track on the Bradley section. the 
Tramways Committee has decided that application be made for 
authority to purchase the necessary materials. 


Kirkcaldy.— Yrar’s Workinc.—The annual report of 
the Corporation tramways department for the year ended May 15th, 
1917, shows a total income of £18.816, working expenses amount- 
ing to £12707, and a gross profit of £6,109; after deducting 
interest, sinking fund, and other charges, amounting to £5,690, 
there remains a credit balance of £418. The passengers carried 
amounted to 5,272,292, a reduction of 130,916. Ordinary halfpenny 
fares were abolished in September, 1916, and the traffic receipts 
have increased by £1,377 over the previous year. Theaverage traffic 


receipts per car-mile were 10°152d., and operating costs 7°01d. per 
car-mile. 


Leeds.—Women Inspec‘trors.—The proposed appoint- 
ment of female tramway inspectors is understood to be not favour- 
ably received amongst a large section of the employés, and women 
conductors are amongst the strongest opponents of the idea. The 
workers concerned object that these jobs should be given to men 
with long experience in the service, and to men who have come to 
the tramways fromthe Army. The employés have taken the matter 
to their Union, of which most of the women conductors are 
now meinbers, and the Union has put its views before the 
Tramways Committee. | 


Londonderry. — PRoposep ELECTRIC Cars.—At the 
meeting of the Corporation. on Monday last, a resolution was passed 
in favour of obtaining powers to run electric railless trolley 
vehicles, or, in the alternative. motor-‘buses or electric cars. The 


general opinion was th.t the city should have a more up-to-date 
means of street locomotion. 


Manchester.—Wacres AWarD.—The Commissioners of 
the Committee on Production who inquired into the application 
of the employés of the Corporation for an increase in the war 
bonus of 2s. 6d. awarded them on June 11th last, have decided that 
the workpeople have not made out any case for such advance, The 
text of the award is as follows :-—' The Committee on Production 
on July 16th heard representatives of the Manchester Corporation 
and the Manchester Corporation tramway workers, and save the 
fullest opportunity to enable the employés to give particulars of 
any difficulties relating to the advance given under the finding of 
June llth, and of any special cdnditions that may operate in Man- 
chester, and having heard the representatives of the Corporation in 
reply, the Committee's decision is that the case presented to them 
differed in no material particular from that put forward for hear- 
ing on June Sth. and offered no reason for a departure from the 
award of June 11th.” When the Minister of Labour intervened in the 
Manchester tramway dispute on July 6th the employés at a mass 
meeting decided to abide loyally by the decision which would be 
reached as the result of his intervention. 


Salvador.—H.M. Consul reports that a British subject 
has secured a concession to operate electric street cars, for a term 
of 75 years, in San Salvador and its suburbs. The track is to be 
of the groove type, and the length of the proposed lines, which 
will replace the existing mule tramway lines, will be 18 km. 
(about 11 miles). The concessionaire has the right to increase the 
track to 50 km. (about 31 miles) later. The State will subsidise 
the new lines.— Board of Trade Journal. 


South Africa—The revenue of the Johannesburg 
municipal tramways for the year ended March last was £35,000 
and the profit £6,351. The average working profit per car-mile 
was 10°21d., compared with only 7'25d. in the previous year. 


Southend-on-Sea.—The Tramways Committee has con- 
sidered the question of providing and fixing a safety device for 
arresting the fall of trolley booms which may leave the overhead 
equipment, and has instructed the electrical engineer to provide 
his safety device upon each of the cars,at an estimated cost 


of £3 10s. each. The electrical engineer is to report as to the 
practicability of running a service of through cars from Leigh to 
Southchurch and to the Beach. 


Tynemouth. — ProposeD Tramway DEVELOPMENT.— 
The T.C. is considering a scheme for the development of that 
portion of the Tynemouth and District Electric Tramway Co.'s 
undertaking which lies in the borough, and which, in March, 1920, 
it will have the option of purchasing. The present line runs from 
the New Quay, North Shields, to the end of the Grand Parade, 
Tynemouth. A Sub-Committee, specially appointed, considered 
the matter, and recommended that a scheme be provided for a 
service to connect the several residential areas with the railway 
station, the shopping district, public institutions, places of worship 
and entertainment, works, the ferries, and the coast ; to link-up 
the borough with Newcastle and the interlying districts ; and to 
facilitate the development of unbuilt areas which are not now easy 
of access. The present narrow-gauge system is condemned as 
unsatisfactory, and it was held that the gauge should be the same 
as the Tyneside Co.'s system to facilitate through services. The 
scheme also outlined five different routes. The subject is at 
present before the Trade and Commerce Committee. 


U.S.A.—A recent issue of the Railway Gazette, discussing 
the operating results of the electrified Elkhorn division of the 
Norfolk and Western Railroad, says the system is a single-phase 
11.000-volt, 25-cycle distribution to the trolley, the locomotives 
being equipped with phase converters and step-dewn transformers. 
which convert the single-phase to three-phase energy for use in 
induction type motors. Electric operation resulted in iucreasing 
the speed from 7 to 14 M.P.H., the traffic being mineral. The 
loco.-mileage increased from an averave of 60 under steam to 100 
with electric locomotives, per day ; practically, the latter can run 
24 hours per day. As a resnit. the number of locomotives dealt 
with at Bluefield has been reduced from 17 steam to 5 electric, and 
banking engines from 7 steam to 2 electric. The number of steam 
locomotives required to deal with the maximum day's traffic was 
43, but the heaviest day with electric working was handled by 9 
lozomotives. Under electric working an increase of 25 per cent. in 
loaded cars going east, occurred over steam working in 1914; but 
a decrease 8f 48 per cent. in engine-hours occurred, despite this. 
The electric locomotives have not only increased the capacity of 
the line by 100 per cent., with a considerable reduction in operating 
coats, but are likewise paying a return on the net cost of the 
installation. l 


West Ham.—Ye£AaRrs WorkING.—The income of the 
tramway undertaking for the year ended March 31st last amounted 
to £166,142, as against ¥ 164,110 in the previous 12 months. The 
expenditure came to £149,989, as against £124,926 in the 12 months 
ended March 31st, 1916. Deducting interest, repayments of loans, 
renewals to permanent way, &c., and £16,670, allowances to men on 
active service, the deficit for the year was £41,197, as against a 
deficit last year of £10,462. The borough treasurer, in submitting 
the above fizures, suggests that immediate consideration should be 
given to the question whether the present basis of charge for traffic 
revenue is sufficient. He points out that after taking in the 
deficiency for this year, the total either charged or chargeable to 
rates amounted to £71,026, in addition to which there was a short 
payment in respect of rates during the period from the commence- 
ment to 1909, when the undertaking was not fully rated. 


Wolverhampton.— WAGES ARBITRATION.—The award of 
the Chief Industrial Commissioner. in the differences between the 
Corporation and its employéa on the tramways. is an advance in 
wages of 5s. per week to workers of the age of 18 and upwards. 
and 2s. 6d. per week under that age, to take effect as from April 
Ist. Time and-a-quarter is to be paid to members of the traffic 
staff in respect of all hours worked on week days in excess of 10, 
and time and-a-half paid for Sundays in respect of Sunday excur- 
sion and other special cars ran outside and beyond the ordinary 
Sunday working hours. The case of cleaners and other night 
workers is left for the consideration of the Corporation. 


TELEGRAPH and TELEPHONE NOTES. 


Brave Wireless Operator.—The Rear-Admiral Com- 
manding the British Naval Forces in the Adriatic has forwarded 
to the Admiralty the wireless telegraph logs of H.M. trawler 
Floanda, as an exhibit for the National War Museum. This log 
was found in a damaged condition in the wireless operating cabin 
of H.M. drifter Floanda after an attack on the drifter line by three 
Austrian cruisers in the Adriatic on May 16th last. The wireless 
operator, Douglas Morris Harris, R.N.V.R., continued to send and 
receive messages, although the drifter was being riddled by shells. 
until he was killed by a piece of shrapnel whilst writing in the 


‘log. Before joining the Navy, Harris was engaged on the clen 


staff of the Wolverhampton Corporation Electricity Department 
for a period of nearly three years. 


Halifax.—At Halifax Juvenile Court, last week, five 
boys were fined £1 each for throwing stones at telegraph insulators 
The Magistrate intimated that future offenders in this way would 
receive more severe punishment. 
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Secret Wireless in Norway.—The police have discovered 


two secret wireless stations in Norway. One was at Haugesund, in 


a bower in a small forest, and the other on an island at Arendal.— 


Daily Telegraph, . 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—SyDNrY.—August 22nd. N.S.W. Govern- 
ment Railways and Tramways. Thirty-six induction motors 
(Specification No. 488). September 19th.—One 225-H.P. synchro- 
nous motor (Specification No. 489). Particulars from Electrical 
Engiueer’s Office, 61, Hunter Strect, Sydney. 

MELBOURNE.—October 10th. Department of the Navy. Pumping 
plant and equipment for the Commonwealth Naval Dockyard, 
Cockatoo Island, Sydney. Specifications from the Director of 
Navy Contracts, Melbourne. 


Blackburn.—August 4th. Steam coal for 12 > months 
for the Electricity Departinent. Mr. P. P. Wheelwright, Enyineer 
and Manager. 


Hford.— July 31st. Electricity Department. Two rotary 
or motor converters, 4,400 yards E.H.T. cable, 3,600 yards stoneware 
conduit. See “ Official Notices ” July 20th. 

| 

Keighley.—August 3rd. 912,000 tons best slack and 
small slack coal for Electricity Department. Six-monthly and 
twelve-monthly period. Mr. H. Webber, Boro’ Electrical Engineer. 


Warrington.— August 14th. 7,500 tons of slack coal 
for the Electricity and Tramways Committee during six months 
from September 10th, 1917, and alternatively for part or whole of 
15,000 tons of slack during 12 months. Mr. F. V. L. Mathias, 
Borough Electrical and Tramways Engineer, Howley, Warrington 


ee 


CLOSED. 


Australia. —MELBOURN &.— Electricity Supply Committee, 


Accepted tenders :— 
699,000 carbons, £2,629.— Beacon Carbons, Ltd. ; 
280 cast-iron boxes, £508.—Cleveland Engineering Có. 
150 contact suspension gears, £337.—Lawrence & Hanson Elec}. Co., Ltd. 
10,000 metal-filament lumps, £667.— Aust. General Electric Co. 
1,700 yas-fitted metal-filament lamps, £1,206.—Aust. General Electric Co. 
Meters.—Group A, £500, ditto B, £67, ditto D, £90: British Westinghouse 
Manufacturing Co. Group C, £1,228: Reason Manufacturing Co. 
— Tenders, 


Government Contracts.— List of new contracts placed - 


during June, 1917 :— 
War OFFICE. 

X-ray apparatus and accessories.—F. R. Butt & Co., Ltd.; Cavendish 
Electrical Co., Ltd.; H. W. Cox & Co., Ltd.: A. E. Dean; Edison Swan 
Electric Co., Ltd.: Everett, Edgcumbe & Co., Ltd.; Medical Supply 
Association; Watson & Sons (Flectro-Medical), Ltd.; White Electrical 
Instrument Co. 

Electric bells.—Cox-Walkers, Ltd. ; Peel-Conner Telephone Works, Ltd. 

Bridge meggers.—FEvershed & Vignoles, Ltd. l 

Cells (electric),--Siemens Bros. & Co., Ltd. 

Insulator cups.—T. De la Rue & Co., Ltd. ; Litholite, Ltd. 

Electric light fittings and accessories.-—Edison Swan Electric Co., Ltd. ; 
General Accessories Co., Ltd.; General Electric Co., Ltd.; J. Sax and 
Co., Ltd. 

Galvanometers.—R. W. Paul. 

Copper wire.—Callender’s Cable & Construction Co., Ltd. 

Electric wire.—British Insulated & Helsby Cabies, Ltd.; Callender’s Cable 
and Construction Co., Ltd.; Connolly Bros., Ltd.; W. T. Glover and 
Co., Ltd.; Liverpool Electric Cable Co., Ltd.; London Electric Wire 
Co. & Smiths, Ltd.; Midland Electric Wire Co., Ltd. ; St. Helens Cable 
and Rubber Co.; Ward & Goldstone. 

Works services.— Installation of electric light: Ellis & Ward, Ltd. 


Post OFFICE. 


Telegraph apparatus.—Automatic Telephone Mfg. Co., Ltd.; I.R., G.P. 
and hone Se a Works Co., Ltd.; W. G. Pye & Co.; R. Stafford, Tyer 
and Co., Ltd. 

Telephone apparatus.-—British L. M. Ericsson Mfg. Co., Ltd.; General 
Electric Co., Ltd.; Peel-Conner Telephone Works, Ltd.; Western 
Electric Co., Ltd. 

Telegraph cable.—General Electric Co., Ltd.; Henley'’s Telegraph Works 
Co., Ltd.; Siemens Bros. & Co., Utd.; Telegraph Construction and 
Maintenance Co., Ltd.; Western Electric Co., Ltd. - 

Cells.—Siemens Bros. & Co., Ltd. 

Arm grips.—Bayliss, Jones & Bayliss, Ltd. 

Terminal irons.— Walls, Ltd. 

Glow lamps.—British Thomson-Houston Co., Ltd.; Edison Swan Electric 
Co., Ltd.; General Electric Co., Ltd. 

Distribution cable plugs.—B.I. & Helsby Cables, Ltd. 

Stay rod.—Bayliss, Jones & Bayliss, Ltd. 

Insulator spindles.—Bullers, Ltd. 

Cable suspenders.—E. & J. Richardson. 

Bronze wire.-—-T. Bolton & Sons, Ltd.; B.I. & Helsby Cables, Ltd.; Shrop- 
shire Iron Co., Ltd.; F. Smith & Co. (incorporated in the London 
Electric Wire Co. & Smiths, Ltd.). 

Copper wire.—T. Bolton & Sons, Ltd.; B.I. & Helsby Cables, Ltd.; 
Elliott's Metal Co., Ltd.; R. Johnson & Nephew, Ltd.; F. Smith and 
Co. (incorporated in the London Electris Wire Co. & Smiths, Ltd.); 
Shropshire Iron Co., Ltd.; J. Wilkes, Son & Mapplebeck, Ltd. 

Galvanised-iron wire.—Dorman, Long & Co., Ltd.; Rylands Bros., Ltd. ; 

`- Shropshire Iron Co., Ltd. 

V.LR. wire.—Union Cable Co., Ltd. 

Laying pipes and ducts, Whitehall, S.W.—J. Mowlem & Co., Ltd. 

Two electrically-driven fans at Great George Street, S.W.—Sturtevant 
Engineering Co., Ltd. 


-7T # = 


Johannesburg.—Council. -Tenders for 25 commutators 


for tramcars :— 

Rand Electrical Co., £37 each; eight in four weeks, balance five weeks 
later nade in Johannesburg). 

British Mining Supply Co., £12 7s. 6d. each; 14 weeks, subject to Ministry 
of Munitions (made in London, Clare & Co.). i 

Hubert Davies & Co. (accepted), £11 8s. each; 12 weeks at makers’ 
poe subject to priority certificate (made in England, Dick, Kerr und 

Os). 
Tenders for 10,000 carbon brushes for tramcar motors :— 

Stanton & Co., 2°s6d. each (made in England). 

Hubert Davies & Co. (accepted), 3d. each (made in England). 

Griftin Engineering Co., 3°24d. each (made in France). 

R. H. Gonld & Co., 3°42d. each (made in France). 

Rintoul & Davis, 53d. each (made in France). 


Newport (Mon.)— Electricity Committee. E. Green and 
Son: Alterations and additions to fuel economiser, £741. 


New Zealand. — WELLINGTON. — The Public Service 
Stores Tender Board has received the following tenders for 100 
miles of 1/18 rubber-insulated wire :— 


P. R. Baillie & Co. .. ne 
Richardson, McCabe & Co., Ltd. 


e. (accepted) £2,800* 
i = .. 2,397 


P. R. Baillie & Co. ia 2% ae .. 2,474 
E. W. Cardale Si ae oi Se W ee .- 2,5 

Tolley & Sons, Ltd. 2s za ii za si .. 2,750 
F. W. Markmann.. a = RA 53 .. 3,761 
Tumbull & Jones, Ltd. .. on .. 98,000 


* Delivered from Australia. 
—V.Z. Shipping and Commerce, 


Weymouth.—T.C. Coal for the electricity works :— 

G. Bryer Ash.— Best through steam coal, 248. 9d. per ton; best Writhlinton 
small coal, 21s. 9d. per ton; Gwaun Cal Gurwen washed anthracite 
nuts, £2 2s. per ton; Ponthenry washed anthracite nuts, £2 2s. Gd. per 
ton, delivered free into bunkers. 


NOTES. 


Federated Labour.—The Daily Teleyraph states that the 
organisation of the National Federation of General Workers is 
now complete. Mr. Clynes, M.P., has been elected president of the 
Federation; Mr. J. N. Bell (Newcastle), vice-chairman ; and Mr. 
J. O'Grady, M.P., general secretary. The Federation represents a 


. number of labourers’ unions, with a total membership of a half-a 


million. ; 


Cleaning Insulators.—In the article published in our 
issue of June 22nd on this subject, the use of Quebracho was 
strongly recommended. As this substance—a boiler composition, 
obtained from Argentina—may not be generally known, we may 
say that it is obtainable from the sole British agents, Messrs. 
McArthur & Co., Tower Buildings, Liverpool. 


Employment of Disabled Soldiers——The steps that 
have been taken by the Institution of Electrical Engineers and 
other public bodies to provide for the training of disabled fighting 
men, to enable them to perform the duties of switchboard and sub- 
station attendants, have been from time to time recorded in our 
pages. Needless to say, the training is intended for the benefit of 
men from the ranks who have not had the advantage of a thorough 
education and have been rendered unfit to follow their former 
callings by injuries sustained in the war. We note with surprise, 
therefore, that a municipal undertaking is advertising for invalid 
young officers to act as switchboard attendants, at a salary, inclu- 
sive of war bonus, of 37s. a week, 

Without wishing for a moment to disparage the capabilities and 
merits of the lower ranks who have suffered for their country, we 
cannot help feeling that this offer borders upon an insult to the 
men who have been judged fit to lead their platoons and companies 
“over the top,” who have received a liberal education, and who in 
civilian life have occupied positions of trust and responsibility. 
Have we nothing better to offer to our disabled officers than work 
which, in many cases, is now performed by women after a few 
weeks’ training ? And is it right. on the other hand, that the men 
who have the first claim on such appointments should be put into 
competition with officers, against whose qualifications they would 
have no chance? 

The proposal appears to us to be in every aspect inappropriate 
and ill-advised, and we trust that its originators will realise that 
an error has been made in putting it forward. 


An Industrial Training College.——Messrs. Lever Bror. 
have just established at Port Sunlight a staff training college, 
which is a model of its kind and an object-lesson to other great 
industrial concerns. The college has an advisory committee, a 
competent principal, and a board of studies consisting of experts. 

The scheme has the unique feature of training the staff in the 
firm’s time, instead of in the evening jn the employé’s time. One 
branch of the college comes under the head of technical and 
the other commercial. The technical branch has astaffof experts 
dealing with electrical matters, building, chemistry, engineering, and 
printing, thesub-sections including teachers in drawing, mathematics 
and physiography. On the commercial side there are expert 
teachers in accountancy. finance, buying and selling, and secretarial 
practice, the subjects under this branch including English, correspon- 
dence and office routine. commercial geography, arithmetic, typing, 
shorthand and book-keeping. Thecollege staff consists altogether 
of 28 under the direction of Principal J. Knox, M.A. We hope that 
Messrs Lever Bros. example. will bey followed by other large 
industrial establishments:— Daily Chronicle, 
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Volunteer Notes.—County oF LONDON VOLUNTEER 


ENGINEERS (FIELD COMPANIES).— Headquarters, Balderton Street, . 


Oxford Street, W. 


Orders for the week, by Lieut.-Colonel C. B. Clay, V.D., commanding :— 

Officer for the week, Platoon Commander P. Bowden. 

Monday, July 30th.—Technical instruction (searchlight) for No. 3 Company, 
Right Half Company, at Regency Street. Drill, No. 8 Company, Left Half 
Company. Signalling Class. Recruits’ Drill, 6.90. 

Tuesday, July 31st.— Lecture, 6.80. Physical drill and bayonet fighting, 7.80. 

Wednesday, August 1st.—Drill and elementary bridge construction, No. 1 
Company, Left Halom ny. i 

Thursday, August 2nd.—Dril) and elementary bridge construction No. 2 Com- 
pany, Left Half Company. Ambulance Class. 

Friday, August 8rd.—Technica] instruction (searchlight) for No.8 Company, 
Left Half Company, at Regency Street. Drill, No. 8 Company, Right Half 
Company. Signalling Class. Recruits’ Drill, 6.80. 

Saturday, August 4th, to Monday, August 138th.—A camp will be held at Esher 
from August 4th to 12th. Parade at Waterloo, opposite No. 10 Platform, on 
Saturday, August 4th, at 2 p.m. 

Headquarters.— Headquarters at Balderton Street closed August 4th to 12th. 
Headquarters will be transferred to Claremont Park, Esher, for that period. 

Holiday Addresses.—These must be given in to the Orderly Room without fail. 


MACLEOD YEARSLEY, Company Commander and Adjutant. 


Electric Taxicabs in the U.S.A.— The most recent 
installation of electric taxicabs, which have met with phenomenal 
success in Detroit. is in St. Louis, where six cars make up the 
nucleus of a fleet. The clean, silent, smooth-running, attractive 
electric taxicab has made a strong and immediate appeal, and has 
proved itself to be extremely well fitted for this service, especially 
because of its low operating costs and its simplicity of operation 
through congested streets, ensuring safety to its occupants. The 
mileage of these “electrics” is practically unlimited, as facilities 


fs 
pa 
5 


ha MEt. > 
parrots 


—- 


are yu 0) 


- 


ELECTRIC TAXICABS IN ST. LOUIS. 


for curb “ boosting ` are provided in various parts of the city, so 
that the battery may be charged while it is waiting, even though it 
may be only a few minutes. 

The Electric Vehicle Section of the National Electric Light Associa- 
tion is advised that an electric taxicab company is now being organised 
in Mexico City, and it is interesting to note that whereas the electric 
taxicab met its first success in Detroit, the home of the gasoline 
car, it is now to compete with the gas car in the vicinity of hundreds 
of oil wells. 

Apart from the generally appreciated virtues of the electric 
taxicab, it is cosmopolitan, for we also find it in successful operation 
in Shanghai, China, where it has to a great extent replaced the 
quaint and quite inexpensive jinricksha. 

Progreas is being made in the provision of an initial fleet of about 
500 electric taxicabs of the most advanced type, which it is 
intended to install in New York City. 


Westinghouse Turbo-Alternators.—With reference to 
our article on this subject in our last issue, we find that the 
endeavour to squeeze the essence of the pamphlets reviewed into 
the space at our command has resulted in a loss of accuracy 
in the following respects :—While the British Westinghouse Co., 
as stated, have taken out licences to manufacture under the Rateau 
patents, and have adopted the impulse principle for their standard 
machines, the American Westinghouse Co. still manufacture the 
“drum and disk" type. In cases where no advantage is to be 
gained by the use of the velocity wheel on the high-pressure end 
of the turbine, it is not provided, the turbine rotor then consisting 
throughout of wheels having single rows of blades. The over- 
speed device not only closes the main governor valve by releasing 
the oil pressure in the relay cylinder, as stated, but also trips the 
external stop valve, which is shut down bya spring. The statement 
that small turbines can compete with the high-speed steam or gas 
engine in price and efficiency, which we reproduced from the 
pamphlet, requires modification ; the makers now point out that 
such machines present many advantages when used on board ship 
or for driving auxiliaries in large power stations, since they do not 
require internal lubrication, the exhapet steam is therefore free 
from oil, and the heat contained in the exhaust can be most advan- 
tageously utilised in a feed heater. But apart from this, con- 
sidered independently on their merits as producers of power, small 
turbines of the type in question are not considered as economical as 
high-speed steam or gas engines. 


Department of Scientific and Industrial Research.— 
The offices of the above Department (including the Fuel Research 
Board) have been removed to 15, Great George Street, S.W., which 
is nearly opposite to the Department's Present offices. Telegraphic 
address : “ Resciendus, Parl., London,” Qfficial telephone number 
14 before—Victoria 7940 (two lines), 


Electric Light Switching.— Messrs. Lundbergs’ examina- 
tions have the advantage that the papers may be worked at home, 
in camp, or on board ship, whenever there is any available leisure. 
Any of these papers may be had on application to the firm at 
477—489, Liverpool Road, London, N. 7, and the answers may be 
submitted as soon as worked. The papers are revised from time to 
time, and we have just received a new Intermediate Grade paper 
which, we are told, contains an entirely fresh set of problems. 
There are 12 questions in all, and as the examinee is not allowed 
to tackle more than nine of them, and need only attempt seven, he 
has a wide choice. 


The Wild-Barfield Steel-Hardening Process.— The 
Wild-Bartield patent process of steel hardening as worked by the 
Westminster Electrical Testing Laboratory, to which we recent] 
referred, was described in the last issue of the American Machinist. 
Electrical resistance furnaces are used; the gauge or other article 
is heated in one bath and quenched in another, special salts being 
used in each case. The heating bath has both an ordinary heating 
coil and in addition an outside winding of small-diameter wire, 
which is simply connected direct to a galvanometer. The main 
winding, besides forming a source of heat, also magnetises the 
object to be hardened. The temperature required is determined 
approximately by means of a thermo-couple pyrometer. Quenching 
does not depend on this, however, but on the firm’s pyroscopic 
detector. At the temperature oorrect for quenching, carbon steel 
becomes non-magnetic, and the collapse of the magnetism pro- 
duces an electromotive force in the outer winding, and thus 
causes a deflection of the galvanometer 
needle, the deflection persisting for the 
whole time during which the steel is pas- 
sing through the decalescence temperature. 
As soon as the galvanometer needle returns 
to zero, the 1 is removed from the heating 
furnace and quenched. By heating the stee? 
quickly in the bath, the minimum of surface 
decarbonisation and oxidisation occurs, with 
also the minimum of viscous flow on the 
surface of the article, and therefore of 
change of form. The quenching mixture 
employed has a high vaporising point, and 
therefore does not produce vapours, giving 
even cooling with even hardening effect and 
prevention of distortion. This, of course, 
contrasts with the use of water for the same 
purpose, the water giving off steam. The 
furnace takes 1,300 watts when fully at 


work and 600 watts standing, and this, with. 


energy at Id. a unit, is said to work out 

at about 2s. a day, continuous working. The 

furnace shown at a recent demonstration 
takes articles up to 2 in. diam. The demonstration was made in 
connection with the hardening of a thread gauge of about ł in. 
diam., the time required in the heating bath being 1} min. Gauges 
can be used practically direct from the bath, requiring no special 
cleaning, and the only visible effect of hardening is to render 
them black instead of bright in appearance. 


Sentence.—At the Acton Police Court, last Friday, 
Harry H. Sheppard, 45, an electrical engineer, was sentenced to 
four months’ imprisonment with hard labour for stealing electric 
fittings valued at £70 8s., the property of his employers, Messrs. 


`C. A. Vandervell & Co. Defendant had been in the firm's service 


for a year and 10 months, and his wages, with war bonus, were 
£4 6s. per week. He was in the employ of the Sheffield Corpora- 
tion for some years, and had never been in trouble before. The 
goods were taken for his small business at Hammersmith, and his 
friends attributed the present case to worry, trouble, and illness in 
his family. : 


B. of T. Committee on Electrica! Supply.—The Associa- 
tion of Municipal Corporations has sent out a ciroular letter with 
regard to the B. of T. Committee on-Eleotrical Supply. The 
Association states that three witnesses have been nominated by the 
Association to give evidence before the Committee, from the cit 
of Leeds and the boroughs of Blackburn and Sutton Coldfield 
respectively, the inquiry being obviously one of great importance 
to those municipalities who own electrical undertakings, and points 
out that the following, amongst other questions, will probably 
come under consideration :—{a) The question of forming entirely 
new and large areas of supply and distribution, irrespective of 
existing municipal boundaries ; (4) the question of the constitution 
of the managing body to deal with the supply in each of these 
areas. The Association asks to be furnished with any obeervations 
which Councils think would be useful for their witnesses to have. 


Air Raid Warnings.— Writing to the Times, Mr. W. H. 
Allen says that when it is determined whether sounds or scenes 
should prevail, there will be no difficulty about the former. Steam 
is absent from the City and County of London, while electric cur- 
rent is everywhere. A large diapason tube with a touch of gamba 
in it, supplied with compressed air from a motor-driven compressor, 
will reach large areas, and can easily be put up in the fire stations 
of the various municipalities. 


Prohibited Exports.—The supplement to the Board of 
Trade Journal of July 26th contains complete lists of articles 
which, according to the latest information received by the Board 
of Trade, are prohibited to be exported from the Straita Settle- 
ments, Hong-Kong, Nigeria; Jamaica, “Barbados, Trinidad aud 
Tobago, and British Guiana. 
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Symbols for Electrical Tenders.—In accordance with a 
report of the City Electrical Engineer as to the method of com- 
parison of the merits of tenders received for the supply of electrical 
plant, involving a valuation of a difference in electrical perform- 
ance, the Sydney Municipal Council has approved of the following 
as an equation to express the relation between the capital expendi- 
ture and the annual cost involving the variables which enter into 
the calculation :— l 

POS + P- 1 ] 
i vf —-ata(i + db) 
in which the symbols have the following significance :— 
< = the capital sum, i.e., the excess capital value of the 
higher-priced apparatus. 
y = the annual excess cost of using the less efficient apparatus. 


n = the number of years estimated to be the life of the 
apparatus. 
a = the rate of interest payable for loans at the date of pur- 


chase, expressed decimally (i.e. 5 per cent. would be 
à expressed as 05). | 
b = the rate of interest ‘obtainable on sinking funds. 


Post-War Foreign Trade Competition Measures.— 
Ever since the European war started in the summer of 1914, says 
the Electrical World, countless rumours have gone out regarding 
the action that was to be taken by German industries in foreign 
trade after the war was over. The most persistent rumour has 
been that German goods would be dumped upon the markets of the 
world in such quantities as to flood them. 

The dye manufacturers of the world know full well the methods 
employed by the German dye manufacturers to secure the control 
of the dye industry of the world. / It amounted to nothing more 
or less than putting German goods on foreign markets to be sold 
at a price less than it cost the domestic manufacturer to produce 
goods of similar quality.’ Of course, the German manufacturers 
were losing money on the transaction, but they had prepared for it 
for a long time, and had laid up a reserve to be used for just such 
a campaign. As aresult it was not long before the German manu- 
facturers had this market in their control, and when the war broke 
out the world found itself at a loss to secure sufficient materials of 
this character. 

Recent investigations show that the German- electrical manu- 

.facturers have undoubtedly something of the same kind in mind 
for foreign trade competition after the war is over. It is now 
definitely known that certain of the more important German elec- 
trical manufacturers have since the war began been accumulating 
large surpluses designated as reserves to be used in after-the-war 
commerce. : 

Right now American and English manufacturers are enjoying 
practically the entire foreign trade of the world in electrical goods, 
but their prices are high, particularly those of American-made 
goods. The American foreign trade in electrical goods has virtually 
doubled since the war began. In order to retain this trade after 
the war German competition will have to be met, and if the above 
indications are finally borne out, then it becomes evident that 
American manufacturers must employ some similar measures in 
order to ‘protect their interests in foreign trade as soon as the war 
is over. American manufacturers are now enjoying a larger 
business than ever before, and are in a position, generally 


speaking, to lay aside sufficient reserve for just such a con- 


tingency. 2 


Educational.— UNIVERSITY OF MANCHESTER.—We have 
received the prospectus of University courses in the Municipal 
School of Technology for the session 1917-18. Prof. Miles Walker 
is head of the Department of Electrical Engineering, assisted by 
Mr. J. L. Langton and Mr. A. E. Moore. The electrical equipment 
includes four 100-Kw.stesam dynamos and a 50-KW. turbo-generator, 
100 motors aggregating 1,250 H.P., and a large number of experi- 
mental generators, motors, rotary converters and transformers, 
besides an ample equipment of instruments, &c. 


Wire Lamp Patents in Germany.—It is reported in the 
German newspapers that the Imperial Court has now given a 
definite decision in favour of the A.E.G. in the matter of Patent 
269,498 for the manufacture of wolfram (tungsten) wire for lamps. 
The company in question acquired the patent for Germany some 
years ago from the United States General Electric Co., and then 
gde an interchange of working rights with th®Siemens & Halske 
Ga and the Auer Co., whilst a licence was subsequently granted 
to the Bergmann Co. The validity of the patent was contested by 
a competitive group consisting of the Pintsch Co., the Radium Co., 
the Bergmann Lamp Co., &c., and the proceedings have extended 
over a period of five years. As mentioned, the highest Court has 
now maintained the validity of the patent, and dismissed the 
application for a declaration of nullity. The Pintsch Co., as 
recently reported, has entered into a price agreement with the 
other companies controlling the patent for drawing thin tungsten 
wire, capable of being easily wound on formers, and other com- 
panies have also given their adhesion to the scheme. 


Economies Effected by Electricity in Industrial 
Heating.—In a doll factory at Chicago three 39-Kw. electric drying 
ovens have been installed to drive moisture out of doll heads and 
bodies after they have been moulded from a plastic composition. 
This installation shortens the drying time from three or four days 
to one hour. The method previously used was air drying. It was 
impossible to use gas, owing to explosive vapours given off from 


r 


the plastic composition. Steam heat was out of the question on 
account of its inability to give sufficient high temperatures. The 
installation of electric ovens eliminated the work of eight girls, 
who were paid $7 per week each. Electric heat also gave a much 
better product. 

In a factory engaged in making paper roofing, an application of 
heat was necessary to join the ends of the paper passing through 
the process of manufacture. At first three tailors’ irons were used 
for applying heat to the joint ;. with this process it was necessary to 
stop the machinery for five or six minutes. A home-made heating 
unit has replaced the irons. This consists of a large block of iron 
kept at a constant temperature by electric heat. Formerly, when 
the roofing machinery was stopped for the joining operation the 
parts remaining in the hot liquid, colouring liqu‘d, or sand received 
a surplus of this material, thus materially reducing the quality of 
the roofing, which consequently had to be sold at a lower price. 
The installation of the iron block made it possible to complete 
Operations without stopping the machinery. This contrivance, 
while it did not reduce labour charges, materially increased the 
production and also the quality of the goods. Three of these 
heaters are in use ; two are rated at 18'5 Kw. and one at 16 Kw. 

A third installation which is proving quite successful is a 
236-KW. conveyor-type oven about 80 ft. (24+ m.) long. It is used 
for japanning automobile parts, and supplanted gas equipment : 
it is showing a consumption of 9 KW.-hours per 100 Ib. (45°35 kg.) 
of metal baked, and still better results are expected when the 
workmen become more proficient in handling it. When the change 
from gas to electric heat was made the number of workmen 
shea was reduced by six.—A. F. Allsop, in the Electrical 

Vorld. 


Trade Openings.—The Department of Commercial Intel- 
ligence of the Board of Trade has received applications for the 
names of British manufacturers or producers of the following 
(amongst other) articles ;— 


Carbon electrodes. 
Diamond dies for wire drawing. f 
Boilers designed for using peat as fuel. 

Gas generators designed for peat. - 

Machinery for excavating and generally handling peat. 


- Saving Labour on Pole Holes.—In the June issue of 
the Telephone Engineer, Mr. J. B. Stoneking describes the use of 
explosives as a substitute for digging in various sorts of soil. His 
attention was first called to the practicability of the dynamite 
method of hole digging by an old miner on some telephoue line 
construction in Montana, where the men were paid a certain sum 
per hole. The soil was a clay loam slightly moist, but firm 
enough to require barring in digging the material. A bar was 
driven 30 in. into the ground to make a hole for the dynamite, 
from } lb. to lb. of which was used per hole, generally without 
tamping, but in some cases in more compact material a short plug 
of wet clay was used. A bridge of earth was left over the cavity 
formed by the explosion, but a few blows with a shovel caved this 
in, and the débris was removed from the bottom. A good hole 
from 10 to 14 in. in diameter and from 3 to 34 ft. deep, when 
cleaned, was obtained, the sides and bottom being well compacted. 
The miner was enabled by this means to complete nearly twice 
as many holes per day as any other man in the digging crew. 

Later trials in different soils have shown that what is a good 
loading practice for one condition does not al@ays hold true for 
others, and it is necessary to shoot a few holes in order to arrive at 
a correct loading. 

Better results have been obtained by removing the top earth to 
a depth of several inches and to the diameter of the pole hole 
desired before making the bore hole for the dynamite. This has the 
effect of relieving the pressure and diminishing the formation of 
the bridge over the cavity. In making the holes for the dynamite 
a punch bar driven by hammers, a soil auger with a long handle. 
or a churn drill is generally used, although a large telephone coni- 
pany uses a specially made hollow pipe which is churned up 
and down, doing very effective work in the soil, enough water 
being used to make a thin mud. 

For deeper work, up to 6$ ft., very good drills are made by tying 
small pieces of from one-eighth to one-half cartridge to a small 
straight lath or stick, starting at the bottom end and spacing them 


about 6 to 12 in. apart, leaving the last piece about 18 to 24 in. 


below the top of the ground. This distributes the charge along 
the entire hole and packs the earth tightly against the sides, 
leaving a cavity from 12 to 18 in. in diameter. Sometimes the 
dynamite is inserted into a long roll or cylinder of heavy stiff 
paper, and held in place by sticking pins through it, or by cutting 
short sticks the length it is desired to space the cartridges. Care 
should always be taken not to allow earth to fall into and close 
the hole between the cartridges, for this has a tendency to break 
the detonating wave from one cartridge to another, and may result 


; in misfires. 


Ordinarily no tamping is necessary, but for harder material a 
small amount of tamping has the effect of confining the gascs 
formed in the explosion and forcing them to do more work later- 
ally. Tamping generally leaves a bridge over the cavity. By 
varying the size of the cartridges, the spacing apart along the hole, 
and the amount of tamping, in a few trial holes the engineer is 
able to obtain a system of loading to fit almost any conditions. 

Due to the wide adaptability and elasticity of this method of 
digging holes, the quickness, absence of high first.cost for equip- 
ment and overhead charges for maintenance, and Jow cost per hole, 
as compared to hand labour, it has met with much favour from 
engineers and contractors who have given it a thorough trial. 


90 °° THE ELECTRICAL REVIEW. 


(Vol. 81. No. 2,070, JULY 27, 1917. 


Appointments Vacant.—Shift engineer (63s.) for the 
Stalybridge, Hyde, Mossley and Dukinfield Tramways Board ; 
draughtsman, engineering clerk of works (£285 + £15 bonus), 
assistant engineering clerk of works (€5 per week), and an elec- 
trical engineer (£5 per week), for a large power station ; invalid 
voung officers wanted to act as switchboard attendants in an 
electricity generating station (258. + 12s. war bonus): switch- 
board attendant for the Stepney B.C. Electricity Department. See 
our advertising pages to-day, 


Institution and Lecture Notes.—Diesel Engine Users’ 
Association.—The June meeting of the Association was held 
during the week in which the Incorporated Municipal Electrical 
Association was holding its meetings in London. This arrangement 
had been made for the convenience of engineers in the provinces, 
who in some cases are members of both Associations, and who, in 
consequence of being at a long distance from London, may not 
have frequent opportunities of attending to discuss Diesel engine 
inatters. There was a large attendance, including a few visitors 
interested in the Association's work who had been invited by 
the Committee to attend on this occasion. The election of several 
new members and “ subscribers was announced. 

The result of the lengthy negotiations with the Inland Revenue 
authorities in the matter of the allowance for depreciation of 
Diesel engines for income-tax assessment was reported. The new 
rate allowed for this. purpose for Diesel engines is 10 per cent., and 
this increased allowance is to remain in force for three years after 
the cessation of the war, when either party is to be at liberty to 
claim a revision. 

Considerable interest had been aroused by Mr. Geoffrey Porter's 
paper on “ Tar Oil Fuel and Diesel Engines,’ which had been read at 
the previous meeting, and in the course of the discussion which took 
place at this following meeting a further amount of useful informa- 
tion on the subject was forthcoming. In response to requests 
received from several quarters, the president announced that 


reprints of the report by Dr. E. Graefe on “The Infiuence of . 


Sulphur in Liquid Fuels in Internal-Combustion Engines,” which 
had been circulated among the members in February, 1915, would 
again be sent out to members and “subscribers ` of the Asso- 
ciation. 

Iiuminating Engineering Society (U.S.A.).—The Council has 
decided that any Member or Associate Member of the Society in 
rood standing when entering the military or naval service of the 
United States, or any of its Allies, may upon request before 
October lst, 1917, or if called out after that date. have his name 
retained upon the Membership Roll of the Society without pay- 
ment of dues, during the year ending September 30th, 1918, The 
Council has invested $1,000 in United States Liberty Bonds. 

In lieu of the regular Annual Convention, which has been 
abandoned, the Society will hold a “Correspondence Convention,” 
during which the papers prepared for this Annual Convention will 
be circulated, and written discussions on these papers may be sub- 
mitted for publication. Any who are interested in such papers 
may receive a copy and submit discussions upon application to 
the General Offices of the Society, 29, West 39th Street, New 
York, N.Y. 

Society of Engineers.—The balance-sheet for the year 1916 
shows an excess of assets over liabilities of £753. The income 
was £673 and the expenditure £700, showing a deficit of £27. 


Railway Employes’ Wages, &c.—The Executive Com- 
mittee of the Associated Society of Locomotive Engineers and 
Firemen was to meet the Railway Executive in London, on 
Tuesday, to discuss a programme of a universal eight hours’ day 
for locomotive men ; 14s. a day for drivers and electric motormen ; 
10s. a day for firemen ; and 7s. a day for cleaners, with a sliding- 
scale arrangement to provide for any further increase in the cost 
of living.— Times. ` 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profesrion and industry, 
also electric tramway and railway oficials,to keep readers of the 
ELECTRICAL REVIEW posted as to their moremente, 


Central Station and Tramway Officials.—Exeter T.C. has 
rejected a proposal, by the Electricity Committee, to increase 
the salary of the engineer, Mr. H. D. Munro, from £475 to 
£550 a year. 

Southwark Council’s Electric Light Committee reports that 
it has received a report from Mr. D. M. Kınamonry, the elec- 
trical engineer, to the effect that on the National Service Act 
coming Into operation, followed by the appeal to municipal 
officials to enrol, he offered his services to the Government, 
with the result that he has now been offered the position of 


general manager of an assembly station by the Trench War- ` 


fare Supply Department. The position is of great national 
importance, and he asks for the necessary permission of the 
Council to accept it. The Committee gave the matter very 
careful consideration, and, having regard to the whole of the 
circumstances surrounding the application, feels that it is one 
which it would not be advisable in the interests of the Coun- 
cil generally to grant. It has accordingly refused to grant 
the permission. 


Grays U.D.C. has granted a war bonus of £20 a year to 
Mr. E. D. LonG, electrical engineer. 

Bury Corporation Electricity Committee has congratulated 
Mr. S. J. Watson, the borough electrical engineer, upon his 
election as President of the Municipal Electrical Association 
for the ensuing year. 

Ashton-under-Lyne T.C. has increased the salary of Mr. W. 
A. Wakes, chief assistant engineer in the electricity depart- 
ment of the Corporation, by £50 per annum.. All officials of 
the Corporation in receipt of salaries under £300 a year are 
to have an increase or war bonus of 10 per cent. 

Mr. C. H. MANNING desires to relinquish the duties of traffic 
superintendent under Preston Tramways Committee. 

The salary of Mr. A. ASPINALL, electrical engineer to the 
Brighouse Corporation, is to be increased from £160 to £169 
per annum, as from April Ist. 


General.— Mr. W. T. TARLETON, a member of the British 
Westinghouse staff in Johannesburg, and eldest son of Mr. 
W. IL. Tarleton, mains superintendent of the Corporation elec- 
trical department at Cape Town, has joined the South African 
Feld Artillery. 

Mr. H. P. Gibs, general manager of the Tata Hydro-elec- 
tric Scheme in Bombay, has left for America on seven months’ 
leave, and has given up the position of consulting electrical 
engineer to the Mysore Government. Mr. S. G. Forses, chief 
electrical, engineer in Mysore, having returned from leave, 
has taken over charge from Mr. S. D. SESHADRI IYENGAR, the 
chief operator from Sivasamudram.—Indian Engineering. 

Mr. A. A. Camrsent Swinton, F.R.S., has heen elected 
chairman of the Council of the Roval Society of Arts. 

According to the Morning Post, Mr. ROBERT MOLES WORTH 
Da has joined the board of the Eastern Telegraph 

O., itd. 

Tt is stated in the Press that previous to the changes in 
the Government, Dr. Addison had invited Sir Thomas Munro. 
County Clerk of Lanarkshire. to accept the position of Chief 
Director in the Labour Regulation Department of the Minis- 
trv of Munitions, in order to supervise the work in connec- 
tion with general labour matters affecting wages and disputes. 
and, in particular, the formation, as soon as possible, of 
representative commitees of employers and workpeople. 


Roll of Honour.—Captain James Anpberson, K.O.Y.L.1., 
aged 28 years, who has died of wounds, was an electrical 
engineer. . 

Sergeant D. LAWRIE, who was ap electrical engineer in 
Glasgow, is now officially presumed to have been killed in 
action. He had previously been posted qs missing. 

Private A. Fraser, Highland Light Infantry, who was for- 
merly .a@ conductor on the Glasgow Corporation tramways, 
has been awarded the Military Medal. 

First-Class Wireman F. J. MARSBALL, lost by the blowing 
up of H.M.S. Vanguard, was, before joining the service, with 
Mr. J. Richards, electrical engineer, of Burton-on-Trent. 

Tieutenant O. J. T. Runce, Machine Gun Corps, reported 
killed on October 15th, was formerly with Messrs. Fraser 
and Chalmers, of Erith. He came home from Montreal to 
enlist on the outbreak of war. He was awarded the Military 
Cross in June, 1916. 

Private R. A. Tay, Royal Warwickshires, aged 22, who has 
been killed in action, was an electrician at the Jubilee Pits, 
Sandwell. 

Corporal A. FEATHERSTONE, Manchester Regiment, awarded 
the Military Medal, was an employé of Messrs C. Macintosh 
and Co., Ltd., electric wire and cable manufacturers, Man- 
chester. 

Private C. Hampson, Manchester Regiment, killed in action, 
was also employed by Messrs. C. Macintosh & Co., Ltd. 

Fitter F. H. Davies, R.G.A.. killed in action on July 5th, 
was employed at the Hulme Electric Works, Manchester. 

Lieutenant H. Butter, R.F.C., killed, was on the staff of 
Messrs. Dick, Kerr & Co., Ltd., of Preston. 


Obituary.— Mr. A. Mose.ty.—We regret to record the death 
of Mr. Alfred Mosely, C.M.G., which occurred on Sunday, at 
the age of 62 years. It will be remembered that he organi 
an Industrial Commission to the U.S.A. in 1902, and an 
Educational Commission in 1903. 

Sır C. S. Minpurn.—The late Sir Charles Stamp Milburn 
na 3 reoi of the Newcastle & District Electric Lighting 

One . ; 

Mr. R. Rowianp.—The death took place on July 7th of 
Mr. Richard Rowland, mains superintendent at the Peter- 
borough Corporation electricity works. He was 87 years of 
nee ene wee brother of the acting engineer of the works, Mr. 

. Rowland. 


NEW [COMPANIES REGISTERED. 


Korting Bros. (1917); Ltd. (148.041).—Frivate companv. 
Registered July 21st. Capital, £15,000 in £1 shares. Founders, electrical. 
mechanical, gas, heating, and ventilating engineers, &c. The subscribers 
(each with one share) are: F. G. Kerlv, 10-11, Austin Friars, E.C., solicitor: 
H. Glenister, 28, Egerton Gardens, Hendon, N.W.. olicitor’s clerk. TY 
first directors are: F. A. Robinson, E. H. Beckett, and O. Linderman 
Registered office: 53, Victoria Street, W. ` 
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Alfred Herbert (Russia), Ltd. a4 Lt7,920) .— Private com- 


any. Registered July 10th. Capital, £25, in £1 shares. To carry on in 
Russia, or elsewhere in Europe, Asia, the United Kingdom, the United States, 
and Canada the business of buying, selling, manufacturing, repairing, and 
letting on hire machinery, machine tools, plant, motor cars and cycles, elec- 
trical, hydraulic, and mechanical engineers, &c. The subscribers (each with 
one share) are A. Herbert, Dunley Manor, Whitchurch, Hants, chairman of 
Alfred Herbert, Ltd., Coventry; H. C. Chambers, Hern, Blakesley Road, 
Vardley, Birmingham, solicitor’s managing clerk. Permanent governing 
director: A. Herbert. Solicitors: Pinsent & Co., 6, Bennett's Hill, Birm- 
ingham. 


National Union of Manufacturers, Incorporated (147,967). 
- Registered July 13th by Moreton, Phillips & Son, 11-12, Finsbury Square, 
E.C., as a company limited by guarantee, not formed for purpose of profit. 
The word ‘ Limited °“ is omitted from the title by licence of the Board of 
Trade. The number of members is unlimited, and each member is liable 
lor five guineas in the event of winding up. Objects: To undertake all or 
any of the liabilities and assets of an unincorporated association known as 
“the British Manufacturers’ Association, 1915, whose principal office is at 11, 
Paternoster Square, E.C., to promote the home, colonial, and foreign trades 
and industries of the United Kingdom, to encourage free intercourse between 
masters and workmen, to render pecuniary, Iegal, and other assistance to 
small essential industries in case of need (provided that no such assistance 
shall be given to members of the Association, and that the laws relating to 
champerty and maintenance shall be observed). to collect and disseminate 
statistical and other information, &c. The management is vested in an 
executive council. President, G. Terrell, M.P. (Tyler & Co., Ltd.); deputy- 
chairman, R. L. Mathews (W. J. Turney & Co., Utd.); treasurer, J. Walker 
(John Walker & Co., Ltd.). Solicitors: Moreton, Phillips & Son, 11-12, Fins- 
bury Square, E.C. Secretary: G. W. Cheesman. Registered office: 11, 
Paternoster Square, E.C. 


British Ignition Apparatus Association, Ltd. (148,001).— 
lrivate company. Registered July 18th by A. R. Monks, 123, Cannon Strect, 
E.C., as a company limited by guarantee, with not more than 50 members. 
each liable for £1 in the event of winding up. Objects: To promote and 
poni the interests of manufacturers of ignition apparatus in the United 
‘ingdom, to conduct and assist in experiments, to promote the standardisa- 
tion of quality and form of ignition apparatus. and the adoption of equitable 
forms of contracts, &c. The subscribers (each with one share) are: P. F. 
Bennett, Ardencote, Four Oaks, manufacturer; R. B. North, St. Wilfred’s, 
Magden Lane, Walford, manufacturer; G. A. Lister, Coundon Road, Cov- 
entry, engineer; W. A. Anderson, 94, West Road, Westcliff-on-Sea, company 
secretary; G. H. Woods, 2, Norfolk Street, W.C., engineer; E. Garton, 
Tralee, Kenilworth, engineer; M. C. Lusk, 83, Cannon Street, E.C., manu- 
facturer. The first members of the governing committee are to be appointed 
at dane general meeting. Registered office: 29-34, Mansion House Cham- 
bers, è ‘ 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


+ 

Tyne Electric Steel Foundries.—Issue on June 19th, 1917, 
af , and on June 25th of £100 debentures, part of a series of which 
particulars have already been filed. 


South Metropolitan Electric Light & Power Co., Ltd.— 
Second debenture date] July 18th, 1917, to secure £50,000 charged on the 
company’s undertaking and property, present and future, including uncalled 
capital. Holder: Minister of Munitions. 

\ 


CITY NOTES. 


In their report for 1916, the directors 


British Thom. refer to. the completion of the canteen and 
son-Houston works extension at Willesden, and to the 
Co., Ltd. fact that a canteen is approaching comple- 


tion at the Rugby works. Owing to fur- 
ther dilution of labour and the absence of employés who were 
familiar with the stocks, it was not possible to take an inven- 
tory at the Willesden factory and at the Rugby main factory, 
so that book figures had been relied upon. The usual com- 
plete inventory was taken at the other factories and branch 
offices. As stated last week, the profits, after deducting all 
expenses and charges other than debenture and loan interest, 
were £359,364. plus £73,359 brought forward. £50,000 is re- 
quired for excess profit duty and munitions levy and for in- 
creased depreciation to the end of 1915. The reserve re raw 
materials made at December, 1915, has not been required, 
and has been written back. Interest on debentures and loans 
for 1916 has absorbed £70,100, and there is to be appropriated 
for depreciation £153,700 (depreciation of goodwill, patents, 
and licences £40,636; depreciation of plant, £103,715; depre- 
ciation of shares and debentures, £4,589; and depreciation of 
apparatus, supplies, and meters, &c., £4,759). £163,923 is 
being carried forward subject to the deduction of munitions 
levy for 1916, the amount of which has not yet been ascer- 
tained. [For 1915 the profit was £262,361, interest was 
£57,922, and depreciation appropriations' were £144,878.] The 
total par value of debentures returned to date is £38,505, and 
the net amount outstanding to date is £173,495. The usual 
practice has been followed in making reserves to cover risks 
in connection with bad debts and other contingenties. The 
report refers to the death of Sir George Franklin (a director 
for 18 years). and to tbe resignation of Mr. J. F. Nauheim (a 
director for 20 years), and Mr. E. Thurnauer, who for 21 years 
had represented the French shareholders, does not now stand 
for re-election. Mr. H. C. Levis. the managing director, has 
been appointed chairman. 152 employés have fallen in the 
war, 138 have been wounded, 102 have received commissions, 
27 have won special honours, 9 have been mentioned in dis- 
patches, and 11 have been specially commended for service 
in the field. A permanent memorial tablet, containing the 
names of all who have died in active service, will be erected 
at the end of the war. 


1 
Ld 


Clevedon, Portishead & District Electric Supply Co., Ltd. 
—At the annual meeting, the directors reported a satisfactory 
growth of the undertaking, in spite of the very difficult condi- 
tions prevailing, the gross revenue being more than double 
that of the previous year. The number of consumers con- 
nected in Portishead has been increased from 179 to 193, and 
the sub-station at Bower Ashton is supplying power to the ` 
South Liberty Colliery and the Ashton Vale Brick Works. 
The extension of mains through Long Ashton village is almost 
completed, and a number of consumers have been connected. 
The total receipts on revenue account amounted to £3,965, 
compared with £1.737 last vear. Notwithstanding the in- 
creased cost of fuel and all other expenses, the gross profit is 


_ £224, compared with £696 last year. 


North Melbourne Electric Tramways & Lighting Co., Ltd. 
—The gross receipts show an increase from £33,462 to 
£40,358. The expenses—principally due to increased wages 
and high cost of materials and freight, factors which, unfortu- 
nately, show no sign of disappearing—increased from £21,730 
to £28,888, the net revenue therefore being £11,470, as com- 
pared with £11,732 for the previous year. Capital expendi- 
ture amounted to £1,917. A contract has been entered into 
with the Melbourne City Council for the lighting of Fleming- 
ton and Kensington. The necessary work of laying the mains 
and erecting the standards is being proceeded with as rapidly 
as possible.—lFinancter. 


Eastern Extension, Australasia & China Telegraph Co., 
Ltd.—Owing to delays arising from the war in obtaining the 
necessary returns from foreign stations and administrations 
it will be impossible to present the accounts and balance 
sheet, duly audited, for the ycar 1916 to the shareholders 
until the autumn. As, however, it is necessary, under the 
provisions of the Companies’ (Consolidation) Act, 1908, to 
hold a general meeting within 15 months from the date of 
the last preceding meeting, the directors convened an extra- 
ordinary general meeting, which was held on 17th inst., Sir 
r s Barry presiding. The proceedings were purely 
ormal. 


Greenwood & Batley, Ltd.—The report for the period 
from July 12th, 1915, to March 31st last states that, after 
providing for interest on debentures, expenses of manage- 
ment, doubtful debts, the writing down of war capital ex- 
penditure, and the company’s anticipated liability under the 
Finance Acts, there is a profit of £119,242. The directors 
have appropriated £45,000 for depreciation and £13,000 to 
reserve account, and recommend that a final dividend on the 
ordinary shares of 15 per cent. (that is, 30s. per fully-paid 
share and 15s. per £5 paid share). . 


Crompton & Co., Ltd.—The issue of the accounts for the 
year ended March, 1917, has been postponed pending the 
settlement with the Ministry of Munitions of various matters 
connected with the “control” of the business. The profits 
for the year justify the dividend of 5 per cent. per annum on 
the ordinary (and 7 per cent. on the oa shares. The 
works continue to be fully employed on orders of national 
importance. Meeting: August Ist. 


South Brazilian ‘Railways Co., Ltd.—In their report, the 
directors show that there was a loss on the Curityba tramways 
undertaking of £2,856, and a net profit of £12,472 on the 
electric light and power undertaking, leaving the net earn- 
ings £9,616. Of this £5,218 has been paid to the unsecured 
creditors, £773 has been put to accident damages account, and 
interest on debentures is to be paid at 2s. lid. per £20 
debenture for the year 1915-16. 


France.—La Société Hydro-Electrique et Metallurgique 
du Palais is the name of a new company which has recently 
been formed in Paris, with a capital of £200,000, to estab- 
lish new electrometallurgical works. The Société d’Electro- 
Metallurgie de Dives is interested in the new undertaking. 

General Electric Co.. U.S.A.—The ‘Times ” New York 
correspondent states. that this company has just issued 
$15,000,000 of three-year 6 per cent. notes, which have been 
offered to the public at 993. 

Liverpool Overhead Railway Co.—Interim dividend for 
June half-year at the rate of 5 per cent. on the preference 
and 2} per cent. per annum on the ordinary, less income-tax 
5s. in the £. 

South American Light & Power Co., Ltd.—After paying 
5 per cent., less income-tax, for 1916, £2,000 is written off 
discount on debentures, and £3,696 is to be carried forward. 


Kaministiquia Power Co.—Quarterly dividend, $12 per 
share (seven per cent. per annum). 

Anglo-American Telegraph Co., Ltd. — Interim dividend 
for the quarter, 15s. pen cent. on the ordinary stock, and 
£1 10s. per cent. on the preferred stock, less income-tax. 

Bournemouth & Poole Electricity Sapply Co., Ltd.—In- 
terim dividend on the ordinary shares at the rate of 5 per 
cent. per annum, less tax, for the half-year ended June 30th. 


Electrical Utilities, Ltd.—A dividend of 1} per cent. on 
the preferred stock is announced. 


City of Buenos Aires Tramways Co. (1904), Ltd.—Divi- 
dend of 1s. 8d. per share, Jess income-tax, for three months 
ended June. 


r 
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London Electric Railway Dividends. — Central London 
Railway Co.—Interim dividends for the six months ended 
June 30th on the undivided ordinary stock of 1} per cent., and 
on the preferred ordinary stock of 2 per cent. 

London Electric Railway Co.—Dividend for the half-year 
at the rate of 2 per cent. on the four per cent. preference 
stock and ł per cent. on the ordinary shares. 

City & South London Railway Co.—Dividends of 24 per 
cent. on the five per cent. preference stocks, 1891, 1896, 1901, 
and 1903, and 2 per cent. on the ordinary stock for the six 
months. 

Metropolitan District Railway Co.—Tnterim dividends for 
the six months ended June 30th on the four per cent. guar- 
anteed stock of 2 per cent., on the first preference stock of 24 
per cent., and on the second preference stock of 14 per cent. 

Underground Electric Railways Co. of London, Ltd.—In- 
terest on the six per cent. first cumulative income debenture 
stock, less tax, at 3 per cent., and coupon No. 19 off the six 
per cent. income bonds, free of tax, at 2 per cent. 


Trowbridge Electric Supply Co., Ltd.—The result of 
working for 1916 is a profit of £546. Dividend, 74 per cent. 
on ordinary shares, 5 per cent. on preference. To deprecta- 
tion £225, to reserve £75, carried forward £56. The output 
of electricity has mereased considerably, due in part to new 
consumers for lighting, but mainly to heavy day loads for 
power purposes, in addition to an all-night supply. 


Spain.—A new company has recently been organised in 
Madrid with a capital of no less than £1,000.00), and the 
title La Sociedad Espanola de Construcciones Electro-Meca- 
nica, to establish works near Cordoba for the eleetrolyvtie 
manufacture of copper and also electrical material. The 
Schneider Co.. of Le Creusot, Franee, and a number of the 
leading Spanish iron and steel companies are interested in 
the new undertaking, 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Srock Exchange markets are overshadowed by the news from 
Russia. That this should cause a certain amount of depres- 
sion is only natural, but the depression is noticeable more in 
the way of a check adiministered to business than in any 
Violent fall in prices. The Russian disappointment is neutra- 
lised to some extent by the comforting reflection that every 
day brings the United States nearer to the firing line with a 
substantial new army, and this suffices to hold prices reason- 
ably steady. Rumours of a new War Loan continue to be 
very persistent, and the latest vote of credit taken by the 
Government has pointed the prophecy of those who anticipate 
a new issue in the forthcoming autumn. At the same time, 
many good authorities hold the view that another War Loan 
is unlikely to appear for some time yet. 

The principal feature in the domestic markets is the declara- 
tion of Home Railway interim dividends. Of these, the 
annowncement of the Underground Electric Railways Co. 
oceasioned surprise and disappointment, because the market 


had been looking for 5 per cent., whereas the company de- ' 


clares 4 per cent., the sume rate as that of six months ago, 
but comparing with 6 per cent. this tune last year. The divi- 
dend on the bonds for the time being, therefore, becomes 
4 per cent., and at 80 the return is exactly 5 per cent. on the 
money, which is equivalent to 6§ per cent., less tax. The 
price of the bonds has fallen 4 points to 8, and the £10 shares 
are 4 down at l$. 

The London Electric and the City & South London Com- 
panies are paving į per cent. on their ordinary stocks, while 
the District is to distribute 14 per cent. on the 2nd prefer- 
ence. All three are the same as those of a year ago. The 
Metropolitan dividend comes out on Thursday in this week. 
The market as a whole is inclined to be reactionary, follow- 
ing the course of Consols, which have given way from the 
highest point touched last week. Metropolitan fell 3: Dis- 
tricts followed suit. But Central London Assented ordinary 
has gained a point. ‘ 

The telegraph and cable market is uniformly good. Fur- 
ther advances have been obtained by the higher-priced stocks 
and shares, and notwithstanding the dulness of investment 
securities generally, in this particular section there is cer- 
tainly no set-back. The telegraph market is one of those in 
which current quotations stand as a rule higher than the 
levels current on the outbreak of war. For instance, Eastern 
Telegraphs at 141} and Eastern Extensions at 14} show rises 
for the three years of 114 and 1§ respectively. Globe Ordinary 
at 123 are 27s. 6d. up, although the preference at 101 show a 
fall of 28, fixed interest shares having, of course, suffered in 
sympathy with Consols, the price of which has come down 
from 72}, at which it stood on the onthreak of war, to 554 
to-day. Anglo-American preferred at 99 is 9} down over the 
three years. another instance of. the way in which the price 
of fixed-interest stocks have fallen. while Westerns at 144 
are £1 up, and Panamas at 31s. 3d. show a rise of 6s. 3d. The 
principal improvement in this market, comparatively speak- 
Ing, ia that secured by Marconis. the ordinary shares having 
risen from 1% on July 27th, 1914, to 34 now, an advance 


15s. the other day. 


Dividend Price 
Pat, July 24, Riseor falf Yield 
1916. 1916, 1919. this week. p.a 
Brompton Ordinary .. ee 10 9 6% — £818 6 
Charing Cross Ordinary vê 6 6 —_ 7 210 
do. do, do. 43 Pref.. 44 43 my: 6 18 6 
Chelsea ee oo ee oe 4 8 -m 6 i 4 
City of London .. oe æ. B 8 1 +3 6 5 8 
do. do. 6 per cent. Pref. 6 6 10 — 600 
County of London E ee | ? 114 +$ ~6 19 
do. 6 per cent. Pref, 6 6 10 — 600 
Kensington Ordinary .. - f? 10 53 _ 6u 7 
London Electric .. ae ole 8 8 1 — NI 
do. do. 6 per cent, f 6 4 —_ 668 
Metropolitan oe ee Cm) 8 8 —_ 6 0 0 
0. 4) per cent. Pref. 45 4% = 74606 
St. James’ and Pall Mall o 8B 8 6 +} 518 6 
South London ee ee oe 5 5 — q 5 6 
South Metropolitan Pref, on q kd 21/8 +1/6 610 8 
Westminster Ordinary .. ae q 7 53 — 619 
TRLEGRAPES AND TELEPHONES, 
Anglo-Am, Tel. Pref. ee ee 6 6 99 = 8 l 0 
do. Det, ee ee 88/6 13 293 — 6 16 d 
Chile Telephone .. .. . 8 8 7 — 5li 4 
Cuba Sub. Ord. ee ee ee 5 6 m 6 17 8 
Eastern Extension ee ee 8 8 14 +} % 13 8 
Eastern Tel. Ord. oe ee 8 8 141 +g i 1 
Globe Tel. and T. Ord. .. s | 7 19 — * 910 
do. Pref. oe 6 6 ion : _ 617 1 
Great Northern Tel. .. œ. 2 24 86 — 618 4 
‘Indo-European .. oe . 18 18 61 +4 663 
Marconi... .2 se æ I 10 — $ 836 
New York Tel. 44 se oe 44 99 — 411 6 
Oriental Telephone Ord. -- 10 10 23 ~ 313 9 
United R. Plate Tel... a 8 8 6; _ %18 6 
West India and Pan. .. .. 6d. 64. lyn —*y 180 
Western Telegraph :. 3 8° 8 14 +) S104 
Hous Rasta, 
Central London, Ord. Assented 4 4 61 +1 610 } 
Metropolitan is és ae 1 1 — 46! 
do. District ee ee Nil Nil 1 — S Nil 
wadereround Electrio Ordinary Nil Nil 1 — Nil 
0. do. “A” .. Nil Nil 6/9 _ Nil 
do, do. Income 6 4 80 —4 % 0 0 
Forzien Trams, &0, 
Dividend 
a, 
1916. 1916, 
Adelaide Sup. 6 percent. Pref. 6 6 6 _ 606 
Anglo-Arg. Trams, First Pref, 63 +A ond 
` do. md Pref, ee — 4 —_ = 
do, 5 Deb. .. 5 6 63 = 166 
Brazil Tractions oe ve ee 4 é 493 TR 4 a 
Bombay Electric Pref... .. 6 6 10 — 660 
British Columbia Elec. Rly. Pice. 6 5 5 —8 9 10 6 
do. do. Preferred Nil Nil 8 ‘i NU 
do. do. Deferred Nil Nil 11 — Ni 
_ do. do. Deb. 4 57 -3 170 
Mexico Trams 6 per cent, Bonds 1 Nil 86 © =l Nil 
_ do. 6 percent. Bonds Nil Nil 80 =- Nil 
Mexican Light Common . Ni Ni 1 = Nil 
do. Pref. .. es Nil Nil _ Ni) 
do. ; lst Bonds ee Nil Nil j —_ S 
MANTFAOTURING Comrans, 
Baboock & Wilcor .. . 15 6 8 + 508 
British Aluminium Ord, ee 7 10 30/- +0. 618 i 
British Insulated Ord. .. .. 1% 2 194 — 16 0 
British Westinghouse Pref, .. 1 %% FA = 5113 
Callenders.. .. s. «© W D 14 +4 706 
do. 5 Pref, ee ee B 6 44 —_ 5 17 8 
Castner-Kellner .. ae .- DB B — 610 3 
Edison Swan, fully paid e = = ir =- Nil 
do. do. 4 percent. Deb, 4 4 — bis 6 
Electric Construction ., ee Ki % Th — 800 
Gen. Elec. Pref, ee ee ee 6 10 — 6 9 0 
do. Ord. oe ee oe 10 10 164 f —* 6 l 3 
Henley ..  . of o © F 16 5 716 8 
do. hy Fok ee ee ee t 44 4 -_ 5 13 t 
India-Rubber ..  .. .. 10 10 1 - es! 
Telegraph Con. .. «2 »« 2 20 sat = 653 


of 25s., and the preference at 2§ are 1 1/16 up. ' Canadian 
Marconi at 10s. 9d. have practically doubled within the period, 
While the Americans at 17s. 6d. are 7s. to the good. 

Underground Income Bonds at 80 show a fall of 7} siave 
July, 1914. Metropolitan Consolidated at 234 is 134 down. 
While Districts at 16 are 6 points lower. Central London 
oe now standing 60, compares with 81 on the outbreak 
of war. | 

Once again it is the London section in the electricity supply 
market that stands out with prominent strength on the week. 
City Ordinary at 123 are 5s. up. County Ordinary are: Mb. 
higher at 114. South Metropolitan preference have jumped 
up is. 6d., and the ordinary are very firm at a guinea. St. 
James's rose 5s. on the dividend, and the remainder of the 
list keeps hard. Edison Swan partly paid changed hands at 
British Aluminium are a noteworthy 
feature of strength at 30s. Edmundson's non-cumulative ptre- 
ference are wanted at about 11s. 3d. 

Calenders continue to advance, a rise of 10s. taking the 
price to 144. In the iron and steel group, Babcock & Wilcox 
are better at £3. ae 4 

The Gas Light & Coke Co. has reduced its dividend, and 
the stock has eased off to 71. 

Brazilian varieties are duller on a sharp drop in exchange. 
and Brazil Tractions shed 4 to 494. the preferred falling a 
point to 90. Mexico Tramways bonds are a trifle easier. andl 
British Columbia preference has lost 3 points. Argentines are 
mostly better, and the Tramways lirst preference sympathised 
with 1/16 advance. Canadian General Electric is 3 lower at 
117}. Industrials as a whole are the least affected by the 
Russian news, and rubber shares stevdily appreciate with the 
price of the produce, which has improved to 2s. 8d. per Ib. 
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MANUFACTURE OF SYNTHETIC NITRATES 
BY ELECTRIC POWER. 


At the meeting of the Society oF CHEMICAL INDUSTRY last 
week, Mr. E. Kinpurn Scott read a paper on this subject. 
He said that when fixing atmospheric nitrogen in an electric 
~ furnace, the reaction mainly depended on the contact of air 
with the arc; many furnaces were faulty in this respect, and 
it was found that their defects were due to their being of the 
single-phase type; after showing that the Birkeland-Eydé; 
Schönherr, and Pauling furnaces were subject to this critic- 


ism, be described a three-phase furnace of his own design in. 


which, he claimed, every particle of air must come into con- 
tact with the rapidly revolving sheet of flame. This was the 
only nitrogen furnace that had been developed as a self-con- 
tained three-phase unit.* 

It was essential that the arcs should be blown into flames, 
either by a stationary magnetic field, as in the Birkeland- 
Eyde type, or a rotating magnetic field, as in the Moscicski 
furnace, or by the air flowing through the furnace, as in the 
Schönherr, Pauling, and Kilburn Scott types. It was a dis- 
advantage to employ a magnetic field, as this jnvolved the 
provision of a supply of direct current, whereas the air must 
pass through the furnace, and the arc flames produced by 
air flow were just as effective as those obtained by a mag- 
netic field. 

An advantage of the three-phase furnace was that it re- 
quired only three electrodes, whereas three single-phase fur- 
naces required six. 

In single-phase furnaces the arc was started by bringing 
the electrodes together until the air gap was sufficiently short 
to allow the high-pressure current to Jump across, a process 
involving risk to the plant; in his three-phase furnace the 
author avoided this drawback by using pilot sparks. A wire 
placed half-way between the tips of the electrodes was con- 
nected to a high-frequency apparatus, and when this was set 
in operation sparks passed from the wire to the electrodes, 
thus breaking down the air dielectric and allowing the arc 
to strike. The electrodes could, therefore, be set at the best 
distance apart, and a lower pressure could be used to operate 
the furnace, with a better power factor. He found it bene- 
ficial to keep the pilot sparks on all the time, as the yield 
was improved and continuity of working obtained, thus avoid- 
ing surges and other troublesome electrical phenomena. The 
flow of energy in a three-phase furnace was practically always 
at a maximum, and the arcs assisted in maintaining each 
other, whereas m a single-phase furnace the power varied 
from zero to a maximum twice in each cycle. Preheating 
the air economised heat, raised the temperature of the fur- 
nace, and dried the air, resulting in a larger yield. The 
higher the temperature the better, as it helped ionisation of 
the air; he had found it advantageous to use 250 deg. C. 
The preheat could be obtained from the gases leaving the 
umace, and one large preheater could serve several furnaces. 

The chemical action being reversible, it was important to 
chill the nitric oxide gas quickly. With single-phase furnaces, 
excess air was blown through for this purpose; in the Kilburn 

tt type, a boiler was used to form the roof. 

This method of cooling was effective owing to the latent 
heat of steam, and the steam could be used for generating 
electric power, or providing distilled water for the absorption 
plant. The boiler was connected to earth, and the blown arc 
flame acted on it in much the same way as any ordinary 
flame burning to carbon dioxide. The metal was not affected, 
because nitric oxide did not attack it. In Norway the fur- 
nace gases were passed through an ordinary Babcock-Wilcox 
boiler when the temperature had been lowered to about 200 
deg. C., at which temperature nitrogen peroxide could do 

mage, and it was much safer in this respect to use the 
boiler directly on the furnace where the gas was still in the 
nitric oxide stage. 

The yield obtained from single-phase furnaces was generally 
estimated at 50 to 60 gm. (12 to 2 oz.) of pure nitric acid per’ 
KW.-hour, or, say, half a ton of pure acid per Kw.-year. 
With the author’s three-phase furnace yields 50 per cent. 
greater were quite feasible. Of the total energy put into the 
furnace,-about 10 per cent. could be obtained as low-pressure 
steam. The yield rose to its full value in about a quarter of 
an hour from the time of starting the furnace. The pressure 
required to operate the furnace was under 1,500 volts, and 
power factors over 0.85 were obtained. 

The ‘usual absorption system consisted of a range of high 
towers of acid-proof brickwork, filled with quartz pebbles or 
some patented form of acid-proof filling. The gas entered 
each tower at the bottom and rose through the filling, whilst 
the absorbing liquid ran down over the filling in thin layers. 
Dilute nitric acid was collected at the bottom of each tower 
and forced up to the top of the next one, the liquor passing 
from tower to tower in one direction while the gas passed 
in the opposite direction; the acid concentration attained was 
about 25 per cent., which was high enough to make ammo- 
¢nium and calcium nitrate. Nitrous acid was formed during 
the absorption process, and split up in the presence of water 
vapour into nitric oxide and peroxide, the former then taking 


* The Kilburn Scott furnace, in its original form, was 
described in the Evectrica, Review of February 5th, 1915. 


up more oxygen from the excess air present; for this reason 
the gas should move slowly between the towers as well as 
inside them. Prof. Moscicski found that by making the supply, 
of liquor to the towers intermittent the absorption could be 
very wuch improved. His absorption thambers were rect- 
angular in plan, built together in” one block, with perforated 
party walls; the chambers were alternately filled with quartz 
pebbles and empty, and the gas passed at about 4 cm. per 
second (14 in./sec.) horizontally through the block, while the 
absorbing liquor intermittently ran down the acid-proof filling. 
With the Moscicski method 97 per cent. of the nitrogen per- 
oxide gas was absorbed, and the nitric acid could be drawn 
off at a concentration of 40 to 50 per cent. | | 
In the second part of his paper Mr. Scott compared in 
detail the direct method of making nitric acid with the in- 
direct method (by the manufacture of calcium carbide and 
calcium cyanamide, and the oxidation of ammonia). He 
pointed out the many processes required for the latter system, 
the variety of machinery employed, and the necessity of facili- 
ties to supply limestone, coke, or anthracite, and carbon elec- 
trodes. On the other hand, the process of direct fixation of 
nitrogen was simple, the apparatus required a minimum, and 
the raw materials (air and water) universally available, so 
that the plant could be situated anywhere where suitable 


-electrical energy was to be had. As regarded the cost of 


plant, the indirect process was not in the running with the 
direct, and the latter had a great advantage in respect of raw 
materials and labour, which would increase in the future. 
Before the war électrical energy had been eold in this 
country at lower rates than at Niagare; in the future cheap 
power would be provided by large power stations, and some , 
of 120,000 Kw. each were already projected. Up-to-date coke 
ovens, with by-product recovery plant, would provide gas for 
power generation, and electricity would be largely used for 
electrochemical and metallurgical processes, one of the chief 
of which would be the manufacture of nitrates from air by 
the direct method. This lent itself particularly well to off- 
peak or off-season loads, as the furnaces could be switched 
on and off without detriment to themselves or to their pro- 
ducts. The process could be established anywhere. In the 
case of coke-oven plant, the nitric acid could be combined 
with the ammonia derived from the gases to produce nitrate 
of ammonia, which was superior to sulphate of ammonia. The 
sale of such products depended on prices and analysis, and 
needed no goodwill or advertising; a new concern could sell 


all its output at once if it could supply a little below market. 


price. 


` DISCUSSION. 


Mr. Bower said he was very much impressed by the dis- 
cussion in the paper of the absorption process of Moscicski. 
This seemed a very good method, because in the absorption 
of these gases it was necessary to carry out a double function, 
wiz., to oxidise and to absorb, and the Moscicski process 
seemed to take all the factors into account. 

The PresipentT (Dr. CHARLES CARPENTER) said this matter 
had not altogether been neglected by the authorities, and a 
good deal of work was being done at the present time. The 
outstanding difficulty when entering on the erection of plants 
of this magnitude was to decide which process to adopt, viz., 
the one requiring the minimum amount of power or the pro- 
cess described by Mr. Scott, in which it was suggested that 
the power requirements were considerably larger, yet the 
‘other advantages were such that it might be found in the 
long run to be the best process to adopt. a 

Dr. E. Fyteman asked whether there was any possibility of 
electrolytic corrosion in the boiler. He understood that it 
was almost impossible under practical conditions completely 
to convert the nitric oxide obtained in this process into nitric 
and nitrous acids, arid that a certain small percentage, which 
was given as from 3 to 5 per cent., of the total nitrogen which 
was combined to, form the nitric oxide escaped into the atmos- 
phere. If that were so, those wishing to work the process 
were not absolutely unrestricted as to the spot upon which 
a plant could be put down. The question of cost was im- 
portant, and Mr. Scott had given absolutely no basis to go 
upon in attempting to compare this system with others. 
Could he give some approximate figures as to the cost of a 
plant for producing a certain quantity of nitric acid, and the 
amount of power, labour, and supervision required? 

Mr. F. Sproxton could not see why the yield of the new 
furnace was only 50 per cent. better than that of the old 
furnace. It appeared that the advantage should have been 
much greater. Was there any advantage in modifying the 
composition of the air by the admixture of oxygen to get 
nearer to the theoretical composition, say, four volumes of 
nitrogen to one of oxygen? Theoretically, there would be 
two volumes of nitrogen to one of oxygen. 

Mr. J. B. Wess said the Moscicski absorption process had 
been attracting a great deal of attention, and, as the author 
had pointed out, the important factor in the whole process 
was the oxidation of NO to NO.. That seemed to depend on 
the actual time of traverse of the NO through the absorption 
towers, and in previous years the absorption was spoilt to a 
very large extent by the use of very fine packing, such as 
broken quartz. The packing in>the towers must be of such 
a nature as to give -both surface,and (free space, and he was 
at a loss to see how Prof. Moscicski's patent packing helped 
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matters. Broken quartz packing bs approximately 40 per 
cent. free space, but he did not know why there need be 
two chambers. Why not have one chamber and pack it with, 


say, ring packing, which gave approximately 75 to 80 per’ 


cent. free space and, at the same time, a considerably greater 
surface than was obtained with broken quartz, unless the 
broken quartz was of the order of 3 in. or less, in which case 
ie woul imagine the draught difficulties would be consider- 
able 

Mr. E. W. Mason called attention to the fact that there 
was an American process, known as the Ra process, whic 
had been commented upon favourably by Prof. Norton. It 
consisted of a cylinder and piston with two small electrodes 
on it. The air was compressed and the arc started; then the 
arc was cut off and the gas allowed to expand, and it was 
claimed that good results were obtained. ous oft 

Mr. Scort, in his reply, said that the fact that Mr. Bower 
appreciated the absorption system carried a great deal of 
weight with him, as Mr. Bower had made a considerable 
number of experiments. The President had mentioned that 
the Government were doing something at last, but it was 
three years late. The other day Dr. Addison had mentioned 


that something was going to be done‘ with the fixation of | 


atmospheric nitrogen. He had not thought of electrolytic 


corrosion in the boiler. He very carefully earthed the boiler,. 


and alternating current did not give the same electrolytic 
corrosion as direct current. Nevertheless, it was known that 
corrosion with alternating current did take place under cer- 
tain conditions, but he did not think there was much danger 
in this case. There was some escape into the air with the 
system used abroad, but he had it in his mind to make a 
complete cycle by taking the air and, after using it, adding 
oxygen to it, and not allowing it to go out into the air again. 
If oxygen were added to the air and then it were allowed to 
go out into the atmosphere again, it would be necessary to 
add so much that if would become too expensive. By working 
through a complete cycle it would only need make-up oxygen. 
He did not believe a great deal in patent packings. The Nor- 
wegians had pinned their faith to quartz. It was impossible, 
in all these fillings, to get rid of lime, and there was action on 
the lime; it was for this reason that quartz was better. The 
cost of a complete plant was, roughly, about £8 per kw. He 
had received a quotation, with guarantees behind it, from 
responsible people in Germany two years before the war to 
erect a complete nitric acid factory in this country for £6 10s. 
per KW. of plant and probably £8 was a safe figure now. As 
to the Rankin process, he doubted some of the figures that 
had been given withTegard to it. | 


THE MARCILLAC HAIL NET. 


Ir is a curious fact that so many contradictory results have 
been reported by well-quatfied investigators in the field of 
electroculture and in the electrical protection of districts 
against hail and lightning. However, evidence is now accu- 
mulating to show that electroculture is thoroughly practical 
and successful when applied in a suitable manner, and prob- 
ably the same is true of lightning conductors as a protection 


against hail. We described recently* the use of ‘‘ barrages ”- 


of ‘‘eleetric niagaras’’ in-this connection, and it will be seen 
that M. P. Marcillac’s apparatus and system, as described 
below, are a good deal simpler and less costly. A considerable 
amount of evidence is available to show that the present 
installation, near the summit of Chenavari, gives definite pro- 
tection against injurious hailstorms, and, in any case, the 
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Tse EbEcCTRIC Net AT CHENAVARI. 


cost of the equipment is so moderate that it is worth testing 
carefully in other instances. 

The ‘‘electric net” (épervier electrique) illustrated in the 
accompanying figure, was erected four years ago at Roche- 
maure on the extinct volcano Ohenavari (at the end of the 
Coiron- volcanic chain), at an altitude of 1,660 ft. (506 m.). 
The equipment consists of nine wooden poles fitted with 
metallic aigrettes connected between themselves by conduc- 
tors. Eight of these poles are set on a terrace about 980 ft. 
(300 m.) long, 650 ft. (200 m.) wide, and 40 ft. (12 m.) high 
on the summit of the volcano, so as to mark out the apices 
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and centre of a polygon inscribed in a circle of about 295 ft. 
(90 m.) diameter and 14 acres (0.6 ha.) in area. The ninth 
post is set below the terrace, as shown. | l 

The aigrettes are built up from broad strips of iron termi- 
nating in points. The condectorg connecting them consist of 
twisted cords of reinforced barbed wire; their length amounts 
to about 1,970 ft. (600 m.), and the number of points to about 
12,000. Ribbons of iron are bolted and soldered to the base 
of each aigrette, and are carried down the poles and into buried 
‘* gutters ” of perforated iron filled with moistened coke, The 
free end of edch strip is fitted with a branching distributor 
(perd-fluide). In addition, strips promosi with hooks ensure 
intimate contact between earth-ribbon, coke, iron gutter, and 
soil, the latter being reached through the perforations in the 
gutter. Ten earth connections of this type are established, 
and a supplementary connection is made to a small stream 
below the terrace. , 

It should be noted that no copper conductors are used in 
the Marcillac equipment, which thus differs materially from 
Beauchamp’s “electric niagaras ” (loc. cit.), these using very 
substantial conductors of high conductivity electrolytic 
copper. The distinction is an important one, both as regards 
capital cost and the risk of theft where a number of equip- 
ments are erected to protect an extensive area. There is no 
reason to suppose that the higher resistance of the Marcillac 
conductors entails any loss of protective value. On the con- 
trary, high-frequency currents, such as lightning discharges, 
are conducted more readily by conductors of relatively high 
ohmic resistance hut large surface, than by small conductors 
of low ohmic resistance. Marcillac secures maximum surface 
on the aigrettes by using flat strips instead of round rods. 

The number of points on the net system is also held to be 
a factor contributing much to its efficacy. In addition to 
the aigrette points there are the barbs of the connecting con- 
ductors to the number of 12,000 or. so. Perhaps the most 
remarkable feature of the Chenavari installation is that the 
earth connection has to be made in holes blasted in volcanic 
rock. There is no trace of the damp soil which one is 
accustomed to regard as essential to good earthing. One only 
of the earth connections is under favourable conditions, viz., 


‘the one in the small spring at the foot of the terrace. The 


rock does, however, contain 16 pe cent. of iron (as oxide}, 
ə good deal being in the form of magnetic oxide. Doubtless 
this compensates to a great extent for the absence of moisture. 
_ The successful working of the. installation has been noted 
in a number of definite instances. The director, of the Services 
Agricoles de l’Ardéche confirms the protective influence of the 
equipment, and since ite erection, lightning troubles have been 
paciai eliminated on transmission lines ìn the neighbour- 
ood for several kilometres around. The Paris-Lyons-Mediter- 
ranean Railway Co. has decided to use the Marcillac system 
to protect certain sections of line which are to be electrified. 
Landowners in the neighbourhood of Chenavari assert that 
lightning and hailstorms are now very rare in the district. 
and such hail as falls is “mushy ” and harmless in nature. 
It is true that a very heavy sleet storm was experienced last 
February, but as the protective equipment was then covere 
very thickly with rime, the incident rather supports than 
controverts the claim that the net is normally effective. The 
equipment is so cheap and simple that it should certainly be 
tested wherever lightning and hailstorms are prevalent. 


UNDERGROUND SIGNALLING BELLS. 


In an article ‘under this heading which appeared in the Iron 
and Coal Trades Review of July 6th, the author, Mr. L. Foxss, 
discusses the design of bells in accordance with the report 
of Dr. Wheeler and Prof. Thornton, with & view to the re 
moval of danger due to sparking at contacts. Mr. Fokes sug- 
gests that the best method of bringing old apparatus into line 


with the Home Office requirements—a method which can be 


fallowed with ease and certainty of success by colliery elec- 
triclans—is that of rewinding the coils with parallel windings, 
one of which is short-circuited. This conclusion is open to 
question, for reasons given below. The author appears to 
have been led astray by an inaccurate conception of the mode 
of operation of the auxiliary coil in suppressing the spark. 
He says:—‘‘In a circuit containing self-induction, such as 
the magnet coils of an electric bell or relay, it is found that 
any alteration in the current or the magnetic flux which is 
produced by it induces an electro-motive force in the coils 
which always opposes the alteration, whether it is by 
varying a current already passing through the coils, 
switching the current on, or cutting it off. The value of 
the induced electro-motive force depends on the rate of change 
of magnetic flux in the circuit, and a little consideration will 
show that the greatest rate of change ‘of’ magnetic flux occurs 
at switching on and switching off the apparatus. In closing 
the circuit no ill effects disclose themselves, but when the 
circuit is broken the induced electro-motive force tends to 
keep the current flowing after the circuit is broken at the 
point of contact, resulting in a spark the heat of which 
depends largely upon the self-induction of the circuit, but 
also upon the amount of current, flowing in the circuit w 
the contact isi broken)” 
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So far all is well; but unfortunately he goes on to say that 
‘When a bell or relay is wound with a short-circuited parallel 
winding, any electro-motive force induced by the varying of 
the magnetic flux through the circuit, as when the circuit 1s 
broken, is neutralised by another magnetic flux which is 
opposed to that of the bell coils, and is supplied by the cur- 
rent induced in the short-circuited winding by the vanishing 
magnetic flux. This has the effect of rapidly wiping out the 
spark when the contact is broken, and greatly reducing its 
temperature.” | 

The italics are ours. What really happens is not that an 
opposing magnetic flux is created, but that the original mag- 
netic flux is maintained in direction, and allowed to die out 
slowly instead of being suddenly annihilated. Hence, in the 
absence of a rapid change of linkage of magnetic flux with 
the winding of the working coil, a high E.M.F. is not induced 
in the latter, and the spark is reduced to insignificant propor- 
tions. 

This result is attained by the creation of a current in the 
short-circuited coil in the same direction as that in the work- 
ing coil, which, roughly speaking, grows in magnitude at the 
same rate as the working current falls. The sudden injection 
of the extremely high resistance of the gap between the con- 
tacts into the circuit of the latter causes the current to die 
out very rapidly, and therefore what practically happens is 
that, in effect, the current is almost instantaneously trans- 
ferred from the working coil to the short-circuited coil, and 
continues to flow in the latter after the main current has 
completely ceased to flow; it is damped out comparatively 
slowly by the resistance of the coil alone, and the magnetic 
flux dies with it. 

As a simple analogy, suppose a billiard ball moving without 
spin to strike a similar ball at rest on a table, fair and square; 
the first ball stops dead, while the second is set in motion at 
Pre ctically the same speed and in the same direction as the 


This is the object to be attained. The author remarks that 
“if the number of effective turns for operating a bell is the 
same as that of its short-circuited parallel winding, then the 
most effective spark-reducing element is obtained,” and argues 


that the best course is to wind the bobbin with two wires at 


once, one winding being afterwards short-circuited; as an 
objection to winding the additional coil outside an existing 
winding, he remarks that ‘‘ very often the amount of existing 
winding cannot easily be determined, and also, assuming both 
its resistance and number of turns are known, it is not an 
easy matter to decide how many turns of short-circuited wind- 
ng are necessary to produce the desired effect.” But this 
statement assumes that the number of turns on both coils 
should be about the same; this is an error. The number of 
turns on the short-circuited coil is immaterial; it is the 
ampere-turns that count. A single turn will suffice, if the 


resistance is low enough. Hence, a stout copper tube, pre- 


ferably next to-the iron core, is quite satisfactory, cheaper 
than wire, and much more reliable; it may even be put on 
outside the working coil, without disturbing the latter at all, 
ae 18 less effective in that position, owing to magnetic leak- 
Messrs. Wheeler and Thornton in their report pointed out 
that a copper sleeve gave satisfactory aie.. They also ap- 
proved of the use of a non-inductive resistance, connected 
across the terminals of the working coil, as suggested by Mr. 
H. R. Kempe; the resistance should be five or six times that 
of the coil. This method is perhaps the easiest of all to apply 
in 7 ai, rey 18 quis effective. 
_+He rest of Mr. Fokes’s article, dealing with the -precau- 
tions to be taken in winding such coils, and the method which 


he has found convenient for testi eae : 
is adinieahte. nient for testing bells for mine-signalling, 
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ELECTRIC POWER GENERATION BY GAS. 


THE recent discussion upon Mr. Robertson's paper before the 
I.M.E.A. indicated that electrical engineers were not carried away 
by the present prospects of coal carbonisation in conjunction with 
. power generation on a large scale, It is true that the results of 
the Glasgow experiments, quoted at the I.M.E.A. meeting by: Bailie 
Smith, sounded distinctly encouraging, but it is the fact that th 

advocates of low-temperature carbonisation systems, which are 
those involved in the proposition, have never had a very enthu- 
mastic public even among chemists. That fact was again demon- 
atrated last week at the meeting of the Society of Chemical 
Industry, as will be seen below. 

_ In the course of a paper on “ Industrial Fuel from Gas Works,” 
on Thursday, Mr. E. W. Smith, of the Birmingham Gas Depart- 
ment, severely criticised the manner in which low-temperature 
carbonisation experiments had been carried out hitherto. There 
semed, he said, to be no general agreement as to the object of the 
commercial development of low-temperature carbonisation. Those 
who had attempted to extend the process from the laboratory 
stage to practical working had varied in their aims. Some had 
hoped for high benzol yields ; others anticipated high tar yields, 
whilet others had as their main object the production of a solid 
fuel which would burn easily in the domestic grate without 
producing smoke. Those who had been in closest touch 


with many of the processes agreed that no really satisfactory 
results had yet been obtained. That did not mean that 
there was nothing in low-temperature carbonisation, but in his 
opinion, there had not been sufficient competent research work 
carried out to enable an opitiion to be passed one way or the other. 
If one judged from the average published resulte, no more would be 


. heard of the process. The recent paper by McLaurin, of Glasgow, 


was typical of what he meant. One of the proposals was that 
power stations could be put at the pit’s mouth, and the gases used 
for generating electricity, whilst a domestic fuel would be pro- 
duced. The chief advantage of that would be to centralise 
carbonisation and power generation, but it. would decentralise 
domestic fuel supply. It had been overlooked that the coke pro- 
duced would be very Jarge, and that the question of freightage in 
distributing it to consumers would provide some difficulties. 
Again, if the question was examined on the basis of the figures 
which had, so far, been published, it would appear that the coste 
of washing for the light spirits for motor purposes, &c., were such 
as almost to neutralise the value of the increased volume of tar 
obtainable by low-temperature meats. Taking all things into con- 
sideration, he thought there was need for the appointment of a 
strong Scientific Committee, versed in conditions of carbonisation, 
to go into the whole subject, in an independent manner, in order to 
arrive at some definite conclusion, as far as was possible at the 
present time. 

The PRESIDENT (Dr. Charles Carpenter), referring to the last 
suggestion, said it gave him some satisfaction to be able to say 
that the Fuel Board, which was a branch of the Research 
De ment, had decided that the matter was so important, 
and that the .opportunities for arriving at a definite con- 
clusion’ were so unsatisfactory, that it was a matter of national 
importance that experiments should be made which were absolutely 
unimpeachable in accuracy. That was quite a broad-minded view 
to take, and negotiations were in a fairly forward state with 
regard to asite for the erection of the necessary works. 

Mr. DRUMMOND PATON, as one who had worked for years on 
the problem of low-temperature distillation, objected to the dis- 
paraging attitude taken towards the expériments upon low- 
temperature carbonisation by the author. Only by means of this 
could the millions of tons of waste coal now produced be used. 
The difficulty of transport of the resultant coke could be got over 
by briquetting, as in that form the coke could be much more 
expeditiously handled. | J 

Mr. SMITH, in reply, said he had no intention of casting any 


- reflection upon the bona fides of the experimenters with low-tempera- 


ture carbonisation. What he deprecated was that ‘this work was 
the only work that had been done. It should have been carried 


. out by men who probably had less experience in coal and more 


experience in research, in conjunction with the other workers. 


PATENT LAW. 


AT the annual meeting of the SOCIETY OF CHEMICAL INDUSTRY, 
in Birmingham, on Thursday, last week, Dg. REE read a short 
paper dealing with the position of patents under present legislation. 
After pointing out that the compulsory working clauses of the 
Patent Act of 1907 wére directly traceable to the efforts of the 
Manchester Chamber of Commerce, he drew attention to the 
manner in which these had been rendered very largely nugatory 
through the judgment of Lord Parker some 15 months later in the 
Hatchett case. That judgment was based largely on the argument 
that it was unreasonable to call on a defendant to prove or dis- 
prove the plaintiff's case, and that to do so was contrary to the 
principles of English justice. This reduced the compulsory 


“working clauses to an absurdity, because it was obvious that all 
- the patentee had to do was to refuse any information as to adequate 


manufacture here. The plaintiff might produce witness after 
witness to show that he was unaware of any manufacture in this 
country, but that would be no proof of non-working. As a fact, 
the principle of calling upon a defendant to prove or disprove what 
the plaintiff alleged was not contrary to the rules of English 
justice, and many examples could be cited in which this practice 
was followed. There was, for instance, the case of the trader 


> who applied to the Railway and Canal Commissioners for a lower 


railway rate; the railway company was then called upon to show 
that the rate was a reasonable one. A receiver of stolen goods 
had to account for possession of the. goods, and a publican had 
to show justification for serving a man who was drunk. In his 
opinion an applicant for revocation of a patent should have the 
same right of discovery as the applicant in'a Chancery case, viz., by 
interrogatories. i 

He would like to revert to the position under the Statute of 
Monopolies in order to prevent Germans taking out patents in this 


‘country, preventing manufacture here, and working them abroad, 


thus creating a protected market in this country for the goods at. 
our expense, fostering the foreign industry and damaging ours. It 
should not be enough that part of the invention should be worked 
here. The importance of insisting upon this would be apparent to 
all who had knowledge of what happened at the outbreak of war, 
when one of the difficulties was not the -production of certain 
products, but the impossibility of obtaining certain intermediate 
substances. If this principle had been insisted upon years ago in 
regard to chemical patents, we should to-day haye had an organic 
chemical industry rivalling, that of Germany. (He disputed the 
argument that this was primarily a matter of education; if the 
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Chambers of Commerce had got what they asked for years ago, 
there would have been plenty of suitably trained English chemists 
to carry on. 

Either we must revert to the interpretation put upon the com- 
pulsory working clauses before Lord Parker's judgment, or to the 
position as it was before 1907. Compulsory licences were useless, 
-as the patentee would always be years ahead of the licensee, to whom 
he would not give the latest information, because it was well known 
that very few patents were worked strictly in accordance with the 
final specification. The Germans had been fully aware of the benefits 
to them of the old patent law, and therefore they were the most 
embittered opponents of any attempts to alter it. For years 
and years every device was used to prevent any amendment ; in- 
-deed, it was urged that if any attempt were made to do so it would 
lead to retaliation. At that time they had clauses in the German 
patent law far more stringent than those proposed in ours, and 
nothing happened. 

Mr. A. G. BLOXHAM submitted that the author was wrong in 
what he said with regard to retaliation on the part of the Germans, 
because within a very short time of the passing of the 1907 Act 
both Germany and Austria altered their laws, and put them on 
precisely the same basis as the clauses in the 1907 Act—i.e., German 
patents in the hands of foreigners were to be revoked if the 
patentees worked the inventions mainly abroad. 

Dr. REE replied that the clauses of the German Patent Acts 
with regard to compulsory working were more stringent than ours, 
and when they were brought into line with our compulsory 
working clauses in the 1907 Act it really made things easier 
for us. 

Mr, J. W. HINCHLEY thought the chemical industry had reached 
a point at which there was an entire breakdown of the patent 
system. To patent a process was only to tell everyone what the 
patentee was doing, and from that point of view a patentee required 
more protection from the State without so much expense. Many 
inventions were made which were not patented. simply because the 
man who worked out the process, or whatever it was, would not 
be protecting himself at all. He wouldsimply be giving away what 
he had done. Therefore, it seemed to him that before long we 
must have some system of State protection quite different from 
our present patent law. Thefe had been instances recently in 
which inventions had changed hands for quite considerable sums 
of money without their having been patented. 
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NEW PATENTS APPLIED FOR, . 1917. 
(NOT YET PUBLISHED), 
compii expressly for this journal by Messrs. W. P. Tuompson & Co., 


lIæctrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. . 


Hurst Evsctric 


'B. R. 


9,868. “Terminals of dynamo-electric machines, &c.” 
Manuracturinc Co. & T. H. Hurst. July 9th. ; 

9,889, “ Device for protecting electric cable couplings, &c.” 
CHURCHILL & S. P. Coox. July 9th. | 

9,897. *' Electric buzzers.”, Marconi’s Wirecess TeLecRapH Co. & V. A. 
Sart. July 9th. 

9,898. ‘** thermionic detectors for alternating currents. W. H. GRINSTEAD 
ano E. A. LaipLaw. July 9th. 

9,919. “ Supports for electric cables." CALLENDER’S CABLE & CONSTRUCTION 


Co. & J. F. Watson. July 10th. 

9,953. ‘‘ Systems of electric distribution.” British TRomson-Housron Co. 
(General Electric Co., U.S.A.). Juty 10th. ; 

9,959. “' Electrical coils and methods of winding same.” Universat Winp- 


wwe Co, & H. Wang. July 10th. 
9,960. “Electric motors.” T. L. R. Cooper. July 10th. 
9,962. ‘‘ Telephone exchange system. Western Exectric Co. July 10th. 


9,964. “ Distributing mechanism for electric ignition systems.” Boscn 
Macnero Co. July 10th. (U.S.A., January 31st, 1916.) 
9,973. ‘ Distributing mechanism for electric ignition systems.” Boscn 


Macneto Co. July 10th. (U.S.A., February 15th, 1916.) 

9,988. ‘‘ Telephone receivers.” J. W. Hosrey. July lith. 

9,994. ‘* Device for securing in the holder electrodes of electric furnaces.” 
A. M. Spencer & G. Wainman. July llth. l 

10,019. ‘* Electric hand lamps, &c.” N. McLean. July 1lth. 

10,033. ‘‘ Control of electrically-operated switches.” A. West & Co. anD 
W. L. Wise. July 1ith. 

10,052. ‘‘ Electric switch.” W. S. Suernerp. July 12th. 

10,071. ‘‘ Adjustatle level for timing valves and ignition of rotary engines.” 
G. W. Erlis & J. A. JouHNson. July 12th. 

10,072. “ Handling anodes in electrolytic baths for separation of metals.” 
Ecgctrotytic Zinc Co. (July 12th. (U.S.A., July 26th, 1916.) 

10,073. ‘‘ Methods of refining metallic zinc-bearing materials by electro- 
lytic process.” Exectrotytic Zinc Co. July 12th. (SA. July 26th, 1916.) 

10,079. *“ Electric motor starter.” N. B. Coop. July 12th. 

10,096. ‘' Magneto-electric machines.” L. G. Caunter & F. W. Suter. 
July 12th. z 

10,097. ‘‘ Device to facilitate testing sparking plugs of magneto, &c., igni- 
tion mechanism for internal-combustion engines.” L. Cuaway. July 12th. 

10,106. ‘‘ Ignition magnetos for four-cylinder internal-combustion engines.” 
H. A. Lerevre & R. A. Persin. July 12th. (France, July 12th, 1916.) 

10,109. “ Electrical distributors." F. L. Houtister. July 12th. 

10,119. “ Means for production of high-voltage discharges." Creep & Co. 
AND N. F. S. Hecur. fury 12th. 

10,113. “ Electrodes for use in electrolytic gas generators, &c."" I. H. 
Levin. July 12th. (U.S.A., December 20th, 1915.) 

10,129. “ Electric batteries.” S. S. Biro & Epison Swan Exectric Co. 
July 12th. 

10,153. “ Indicating devices for electric fuses.” C. D. Fraser. July 13th. 
* 10,160. “ Electric welding machines." H. R. Wooprow. July 13th. 
(U.S.A., October 23rd, 1916. 

10,162. ‘‘ Mine signalling apparatus.” J. Mittican. July 13th. 

10,163. ‘‘ Call distributing systems.” L. Potinxowsky & WESTERN ELECTRIC 
Co. July 18th. 

10,164. “ Machine swicching telephone systems.” 
Western Exvectric Co. July 13th. 

10,178. * Dry batteries.” E. Armeuin. July 13th. 

10,180. “Ignition magnetos.”” J. H. Cuampers & H. Lrcas. July 13th. 

10,182. “ Blow-out spark dischargers for impulse excitation and for high 
spark freguency.” A. Kowarskt. July 19th. (Switzerland, June 2nd.) 


L. PoLtnkowsky AND 


10,187. “ Dynamo-electric machines.” 
(U.S.A., December 19th, 1916.) 

10,191, “ Electric valves.” G. Giles. July 13th. 

10,211. “ Aerial electric dispatch or transmission apparatus.” 4. G, H. 
Brook. July 14th. 

10,213. “ Ventilation and cooling of dynamo-electric machines.” C. W. 
Major. July 14th. 

10,220. *“ Sparking plugs.” 
(France, July 27th, 1916.) 


Remy Evectric Co. July 13th. 


R. Henry & ‘E. Herrwass. july ldr, 


PUBLISHED SPECIFICATIONS. 


1916. 


The nunbers’ in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken.- 


5,586. Execrric Junction Boxes. W. A. Sutton. April 17th, 1916. (107,210. 

7,121. DyNamo-gLecTRIC GENERATORS AND SYSTEMS CONNECTED THEREWITH. J. 
Stone & Co. and A. H. Darker. (107,216.) 

8,639. ARRANGEMENT OF ELECTRIC Storace BATTERIES IN SUBMARINES AND 
CONSTRUCTION OF SUBMARINES FOR THAT PURPOSE, E. C. R. Marks (Soc. Anon. 
Italiana G. Ansaldo & Co.). June 19th, 1916. (107,233.) 

8,691. Teteruone Systems. Relay Automatic Telephone Co., H. J. Herink 
and O. Grahn. June 20th, 1916. (107,236.) 

8,756. CONTROL OF ALTERNATING ELectric Current INptction Motors. W., 
Brooke. June 2lst, 1916. (107,240.) ò 

8,796. Metuops OF AND MEANS FOR CONTROLLING Exectric Morors. British 
Thomson-Houston Co. (General Electric Co., U.S.A.). June 28nd, 1916. 
(107 ,242.) : 

8,902. IGNITION PLUGS FOR INTERNAL-COMBUSTION ENGINES. J. A. Kennedy 
McGregor & E. H. Hodgkinson. June 24th, 1916. (107,248.) 
9,050. Sparxinc PLucs. C. H. Watkins. June 27th, 1916.  (107,254.) 
9,180. Joints FoR Exectrica. Conpuctors. C., Vernier. June 29th, 1916. 

(107 ,258.) 

9,185. Execrrica, Switcnes. J. W. Treherne. June 29th, 1916. (107,259. 

9,203. APPARATUS FOR THE LIGHTING AND/OR He&atTING OF Morok Roa 
V&HICLES, TRAINS, AND THE LIKE. W. F. W. Rhodes & J. Firth. June 3h, 
1216. (107,260.) 

9,646. Execrric Switcnes. July 8th, 1916. 
(107 ,268.) 

9,885. Exectric Torcues. H. Goldsmith. July 13th, 1916. (107,270.) 

9,938. Protection or Ecectric TRANSMISSION Systems. British Thomson. 
Houston Co. (General Electric Co., U.S.A.). July 14th, 1916. (107,272.) 

10,088. ComBinep Execrric Switcnes anb Coup.incs. <A. E. Read, J. E. 
Franks & M. Brooks. July 18th, 1916. (107,275.) 

10,126. SparKinc PLUGS FOR INTERNAL-COMBUSTION ENciNes. G. St. B. S. 
Watkins. July 18th, 1916. (107,277.) 

11,064. Macnetic Serarators. O. S. Jones. August 5th, 1916. (Cognate 
application, 15,643/16.) (107,284.) . 

11,428. ELectro-macnetic Switcnes. British Thomson-Houston Co. (Genera! 
Electric Co., Von August 12th, 1916. (107,289.) 

17,271. ELectrIc SwircHes. L. J. Norton. Dgeember Ist, 1916. (107,33. 

18,257. ELECTRIC SWITCHES, MORE PARTICULARLY FOR USE IN CONNECTION WITH 
Switcnsoarps. A. H. Midgley and C. A. Vandervell & Co. December 2th, 


1916. (107,340.) 
Waygood-Otis, Ltd. (Otis Elevator Co., 


G. Ellison & A. Anderson. 


2,785. ELecrric Lirr SYSTEM. 
U.S.A.). February 26th, 1917. (107,356.) ~v 

4,946. Circuit INTERRUPTORS. British Westinghouse “Electric & Manufactur- 
ing Co. (Westinghouse Electric & Manufacturing Co., U.S.A.). April Sth, 
1917. (107,361.) l 

3,868. METHOD OF MANUFACTURING PERMANENTLY FUSIBLE AND Souse Sis- 
THETIC RESINS FROM NON-FUSIBLE PHENOLALDZHYDE Resins. L. Berend. March 
15th, 1916. (107,205.) 

5,213. INDICATORS FOR TRAMCARS AND THE LIKE FOR INDICATING STATIONS Ot 
Storeng Points. C. W. Mallins. April 10th, 1916. (107,024.) 

6,939. Gyroscoric Compasses. H. L. Tanner. May 15th, 1915. (100,490.! 

10,037. Portaste Dust-suction Apparatus. R. Haddan (Elektromekanisks 
Akticbolaget). July 17th, 1916.: (Convention date not granted.) 100,953.) 

13,931. Apvertisinc Devices. H. Fairbrother (Mystic Advertising Device). 
September 30th, 1916. (107,136.) 


1917. 


52. Aeparatus FOR RecorDING Co-RRgLATED LIGHT AND SouND VARIATIONS. 
W. B. Vansize. Jan. 7th, 1917. (107,167.) 


Irish Peat Deposits.—The Fuel Research Board, with 
the sanction of the Committee of the Privy Council for Scientific 
and Industrial Research, has appointed a Committee of Inquiry 
into the utilisation of Irish peat deposits. The terms of reference 
to the Committee are as follows :— 

‘To inquire into and to consider the experience already gained 
in Ireland in respect of the winning, preparation, and use of peat 
for fuel and for other purposes, and to suggest what means shall be. 
taken to ascertain the conditions ander which, in the moat favour- 
ably situated localities, it can be profitably won, prepared, and used. 
having regard to the economic conditions of Ireland ; and to report 
to the Fuel Research Board.” 

Though the inquiries of the Committee will ultimately lead up 
to the consideration of peat as a source of energy in central power 
stations, there are sound reasons why this aspect of the problem 
should be postponed to a later stage. On the one hand, the Fuel 
Research Board is already organising an extensive inquiry into the 
problems of fuel economy in connection with power production, 
and the results of this inquiry will supply the fundamental dats 
and information which will be required when the time comes for 
the consideration of any wide scheme of development in Ireland. 
On the other hand, ány schemes of development must be based on 
a more exact knowledge than is at present available regarding the 
selection of the more favourably situated bogs and the possibilities 
of winning and transporting partially dried peat to centres at 
which it may be converted into marketable products. It is obvious, 
therefore, that the inquiries of the Committee are likely to. be most 
fruitful if they are concentrated on the fundamental problems, for 
until these are settled no satisfactory progress can be made. 

The following appointments have been made to the Committee :— 
Sir John Purser Griffith (chairman); Prof. Hugh Ryan, Prof. 
a Young, Mr. George Fletcher, Prof. Pierce Purcell (secre- 
tary). ' 

All communications should be addréssed to the Secretary, the 
Peat Inquiry Committee, University College, Dublin. 
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Tue British Vice-Consul at Baku has reported upon 
the large demand there is, and will be, for internal- 
combustion engines of from 24 H.P. to 100 H.P., for 
the oilfields. There is also an increasing demand 
for engines of the Diesel type for driving electrical 
power plant. Electrical power is being used on the 
oilfelds more and more each year, both for drilling 
and for baling the wells, while the whole of the fields 
are lighted electrically. Electricallv-driven pumps. 
lathes, and fittings for machine shops (not so heavy 
as the usual British types), and all sorts of other 
requirements are alluded to by Mr. McDonell. It 
is recognised both by him and by the Board of 
Trade, which gives publicity to the matter in its 
Journal, that on account of the difficulties of commu- 
nication, and restrictions on exports during the war, 
there is little possibility of anything being done at 
present except preparatory work, “ He, however, 
lays emphatic stress on the importance of such 
preparation, pointing out that as soon as communi- ` 
cations re-open supplies wall have to be obtained at 
once from whatever source avatlable.’’ We believe 
that industrial and trade students who try to avoid 
taking a narrow view of the outlook see that when 
fighting ceases, the whole of the nations, whether 
they have been at war or not, will be scrambling to 
secure their requirements for replacement and re- 
newal work in industrial operations. We discussed 
this matter somewhat fully in a leader on ‘“‘ The 
Demand that will Follow ”? (Etec. Rev., February 
25th, 1916). We then said, referring to the needs of 
Russia and other purchasers: “‘ Will the character 
of British products be adjusted to meet their require- 
ments? Will British manufacturing capacity be in- 
creased to any large extent? The answer is 
emphatically in the affirmative, but will the capacity 
be sufficient to justify other nations in basing inter- 
national trading policy upon possibilities in this 
direction ? e may be as anti-German in 
sentiment as the horrors of this war, compel us to 
be, but the fact remains that, if in any country 
whatsoever other nations cannot suitably meet the 
requirements of purchasers, the trade will have to 
go to those who are in a position to do it, and who 
are not merely in that position from a manufactur- 
ing capacity point of view, but are eager to employ 
every possible means of adaptation and enterprise 
within their power, to attain that end.” It is 18 
months .since we wrote thus. In that period, engi- 
neering manufacturing capacity of all kinds in these 
islands has greatly increased, but the difficulties 
in the way of export trade developments, whether 
for the Russian market or any other, have also in- 
creased, and the influences that will eventually con- 
trol purchasers who experience an imperative de- 
mand for goods appear to be the same. German 
manufaeturing facilities, so far as we are able to. 
tell, appear to be pretty much what they were before 
the war, and immense efforts are being made to 
secure a renewal of trading relations with former 
markets. | | 

We have done wonders in this country in 
many new and extended manufacturing opera- 
tions, yet Mr. Hirst) at the meeting of the 
General Electric Co., Ltd.. pointed out that 
the existing British electrical companies had 
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yet to make good a deficiency in output to cover 
the demand which in pre-war time was supplied by 
importation. It is clear, then, if our deficiency 
represented by the amount of our importation is 
not yet being made up, we have not yet prepared for 
the extra demand that will follow from the outside 
markets which will immediately call for electrical 
and engineering manufactures ‘‘ from whatever 
source available.” Mr. Hirst says that the re- 
organisation work awaiting our electrical companies 
after the war will be a tremendous task. A number 
of schemes for re-organisation, re-arrangement, co- 
operative working, and so forth, have been pro- 
posed, and some of them are taking practical and 
financial shape, but it is clear that much more re- 
quires to be done if we are to be strong and big 
enough electrically to do all the things that we 
aspire to do. We believe with many of our indus- 
trial leaders and engineers that the future for 
British electrical industry is wonderfully bright. 
Mr. Hirst summarised some of the facts and possi- 
bilities of the situation admirably. We hear of other 
proposals which will assist to make us stronger 
than we have been or are, and the opportunities 
that will present themselves will call for a vast 
amount of new capital to be brought to the aid of 
electrical manufacturing. The pity of it is that, 
knowing all of these things well as our leaders do, 
they find it necessary to tie our hands in many ways, 
either directly or indirectly, in consequence of war 
activities or restrictions, or of financial burdens, so 
that we cannot do things that we desire to do. It is 
as plain as anything well can be that necessity will 
dictate many courses of action that present senti- 
ments may not approve because, as Mr. McDonell 
says, supplies ‘‘ will have to be obtained at once 
from whatever source available.” He may well lay 
‘emphatic stress ’’ upon the importance of prepara- 
tory work. Unfortunately, such preparatory opera- 
tions are extremely difficult to proceed with amid 
the prevailing conditions. The directors of the 
General Electric Co., Ltd., in their report, stated 
that these conditions “ had not enabled them to pro- 
ceed with the preparations for the developments 
awaiting the electrical industry after the war.” 
Other manufacturing concerns have been in a simi- 
lar position, though some have indicated measures 
that they have been able to adopt. The fact is that 
the possibilities are so vast that the situation calls 
for operations of a far-reaching kind, or else we 
shall only reap a small fraction of the advantage 
that lies within our grasp, and that might be ours 
“if we only had the kind and size of organisation that 
seems to be necessary. E 

H.M. Consul at Ekaterinburg has been reporting 
lately on the situation in the Urals. At first there 
was an outcry for British goods, and Russian mer- 
chants failed to understand the great difficulties that 
stood in our way in meeting their demand. Thev 
“seemed to think that British goods ought immedi- 
ately to fill up the gaps left by the absence of German 
goods,’’ but they were eventually forced to obtain 
supplies from Japan and the U.S.A. The result was 
that imports into the Urals from Japan, the U.S.A., 
and the United Kingdom stood in the proportion 
of 10, 5, and 2. Ural merchants have been glad to 
obtain even low-grade goods which they could sell 
on the empty markets at fabulous prices, For this 
reason, he adds, “it is difficult to form an idea at 
present of how the United Kingdom, the United 
States, Japan, and Sweden will fare in the competi- 
tion for trade that must arise after the war.” The 
United Kingdom difficulty is the greater, in his 
opinion, because British representatives have not 
been able to visit the country during the war to 
make a study of local conditions, without a know- 
ledge of which successful trade with Russia is im- 
possible. This is one of the measures of prepara- 
tion that the electrical industry has been trying to 


make in a moderate way through existing organisa- 
tions in spite of the unprecedented difficulties. Mr. 
Garvin has said lately that if the war were to end 
now it would be disastrous for us, because we are 
unprepared for what is to follow. The Government 


-says that it appreciates the possibilities, and recog- 


nises that the difficulties that it is bound to put in 
the way of traders are a handicap, but it must have 
revenue. The longer the war lasts the more 
revenue it must have, and some of our measures 
by way of preparation may be still longer deferred. 
It is devoutly to be hoped that the nation, especially 
Labour, will grasp what some of these things mean 
and what they call for. Whatever the special 
features of the war settlement may be, the 
manufacturing character of the German people 
will remain. Then Russia, the near neighbour, 
free and democratised, but comparatively short 
of industrial manufacturing facilities of her 
own, will, as Mr. McDonell has said, and as 
M. Gurievitch also indicated in his article which 
was translated in the Execrricat Review for 
February 25th, 1916, secure “ from whatever source 
available ” those things of which she is in need. 
She will not impose restrictions purely on the 
ground of sentiment if they are opposed to her own 
immediate industrial and economic interests. The 
sooner that we and the Allied countries, including 
now the U.S.A.. can get ahead with that prepara- 
tory work the better will be our chances: for being 
that ‘‘ available source.” 


\ 


' Rom time to time the engineer.. 


The Rôle . usually absorbed in his professional. 

of the work, wakes up, looks round, 
Engineer. and realises that there 4ds an- 
other world besides that in which 

he habitually moves—the world, that is, of 


+ 


the © man in the street.” With the organisation, 
administration, purposes, and triumphs of the engi- 
neering world he is familiar; in all these phases he 
plays a part, humble or distinguished as the case 
may be. But of the other world, the everyday world 
of the social organism, he recks little; its construc- 
tion and operation are not subject to calculation 
and measurement, its motives are obscure or obvi- 
ously fallacious, its components heterogeneous and 
disorderly—in fine, it is not congenial to his trained 
and ordered habit of mind, he is perhaps not a 
little inclined to despise it and its ways, and certainly 
he feels no over-mastering impulse to take part in 
its affairs. . 
But is he right in this? Modern civilisation is built 
up on an engineering foundation. In every depart- 
ment of life the influence of the engineer inevitably 
makes itself felt, though unrecognised by the vast 
majority. For lighting, heating, cooking, trans- 
portation, both of persons and commodities, water 
supply, sanitation, housing, agriculture, fishing, 
fighting (“this is an engineers’ war’’)—the eng! 
neer is ultimately responsible, often jointly with his 
highly esteemed colleague, the chemist, who him- 
self is often half an engineer. The functions of the 
engineer qud engineer, therefore, are intimately 
bound up with human affairs; why should he rigidly 
confine his activities to professional paths? Is he 
not admirably fitted, by education, training, an 
intellectual ability, to take an effective part in the 
management of public business? Yet we very 
rarely find an engineer as a member of a municipal 
council, of Parliament, or of other public admins 
trative bodies, which are consequently deprived not 
merely of the technical knowledge so essential to 
the conduct of public affairs, but also of the sober 
judgment and logical reasoning which the success 
ful engineer must/mecessarily) display in his profes- 
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sional work. 
time that we have touched upon this subject, nor 
will it be the last. We will not now pursue it fur- 
ther, but we recommend the perusal of the remarks 
of the President of the American Institute of Elec- 
trical Engineers, of which we give an abstract else- 
where in this issue, which admirably state the case 
for the participation of the engineer in the affairs 
of the nation, and show that it is not merely his 
right, but his solemn duty to bear his share of res- 
ponsibility. 


In the course of his address Mr. Buck referred 
to the formation of the Engineering Council of 


Civil, Mechanical, Mining, and Electrical Societies, 
representing some 30,000 engineers, who are thus 
organised for co-operation in all matters affecting 
their interests and for the creation of ‘‘ an engineer- 
ing public opinion.” The importance of this move- 
ment can hardly be over-emphasised. The Engi- 
neering Council of our American Allies meditates 
no harm to ourselves, but it must not be forgotten 
that an equally powerful and. from our point of 
view, formidable Association has been formed in 
Germany; we gave particulars of the latter in our 
issue of May 1rth, 1917 (p. 519), which show that 
the ‘“‘ Union of German Technical Institutions ” 
embraces no fewer than 11 leading societies of engi- 
neers and chemists. Have our leaders given due 
attention to this important movement and to the 
influence which it may. and probably will, exert 


upon the course of events when Peace returns? To 


ignore its existence would be folly—but what are 
we doing to prepare our defence? Surely we cannot 
do better than: follow the dual example thus placed 
before us, and lose no time in organising, not only 
the manufacturing industries of the country, but 
also the magnificent and unrivalled fund of engi- 


neering knowledge and experience at our command. 


Apart altogether from questions of warfare, mili- 
tary or industrial, the combination of our engineer- 
ing forees is an object well worth attaining for 
many other weighty reasons. 


In our issue of December 2gth, 
1916, we referred at some length 
to the recommendations that had 
been made by the Federation of 
British Industries respecting the proposed reform 
of the consular and commercial intelligence ser- 
vices. It would be interesting to know whether the 
Government has so far completed its awn review 
of these and other recommendations as to be able 
to form definite conclusions regarding the measures 
which ought to be taken for ensuring the co-ordina- 
tion and efficient operation of such services in the 
interests of British trade and industry. It has fte- 
quently been stated by those best fitted to form a 
practical opinion on the matter that it is most im- 
portant that whatever improvements are intro- 
duced should be available, if at all possible, before 
the end of the war. The unwillingness of the Gov- 
ernment to announce its policy occasions dis- 
appointment and no little disquiet in commercial 
and industrial minds. All our armour will need to 
be in fit condition for trade after the war in order 
that our colonial and international trade may be 
revived, maintained, and extended. The prospec- 
tive labour situation on demobilisation will call for 
abundance of work and good wages for many 
years, and the financial burdens of the war cannot 
be carried unless we strengthen our industrial posi- 
tion, and if this Government or any other leaves 
measures unprepared which might go toward en- 
suring that state of affairs it will have much to 
answer for. We hope, therefore, that our leaders 
will soon feel able to announce that they are doing 
something along the indicated lines, that that some- 
thing includes concentrated, in place of scattered, 
control at home, and an army of efficient industrial 


Foreign Trade 
Intelligence. 


This is not by any means the first 


‘the stocks. 


and commercial men located throughout the world 
as representatives of a strong Government Depart- 
ment. The war has placed heavy financial bur- 
dens upon our manufacturing concerns, and in a 
large measure their normal trade connections are 
suspended. It is surely due to them that their re: 
commendations concerning things that the State 
might reasonably do to help them to recover their 
lost position should be heeded and, if possible, acted 
upon promptly—not dallied with. At least the 
reasons, if any, for their non-acceptance could be 
officially divulged. 


ELECTRICITY SUPPLY IN PARIS. 


As is tolerably well known, our French Allies are making 
strenuous and successful efforts iu the direction of developing 
the large resources in water power which still renfain 
unutilised in that country. This attitude is due largely to 
the necessities created by the war, particularly in view of 
the comparative scarc ity of supplies of coal. Under existing 
circumstances, the hydro-elcctric works have been placed at 
an advantage as ccmpared with the steam generating 
stations, which have ruffered greatly from the shortage and 
dearness of coal as well as of other materials. A typical 
instance of the latter class is represented by the Compagnie 
Parisienne de Distribution Electrique, which practically 
has a monopoly of the supply in the French capital. 

i The report of the directors of this important company 
states that the continuation of the war rendered the distri- 
bution of electricity in Paris more difficult and more costly 
in 1916 than in the pzeceding year. As the demand for 
motive power on the part of the war industries experienced 
a considerable imcrease, the company endeavoured to meet 
it, as far as possible, in the interests of the national defence, 
the result being that the total turnover for lighting and 
power purposes exceeded 127,000,000 kw.-hours in 1916, 
as compared with 69,090,000 Kw.-hours in the previous 
12 months. On the other hand, the greatest troubles, 
among obstacles of every kind, were encountered in pro- 
curing coal for the company’s two works ; frequently only 
inferior coal was available, which was subject to enormous 
increases in prices, whilst, at the same time, there was 
always present the apprehension of a complete exhaustion of 
How serious this matter became on one occa- 
sion is shown by the fact that with a daily consumption of 
760 tons of coal, the quantity of the stocks distributed 
between the two gencrating stations at the end of 1916 did 
not reach 6,000 tons, or the equivalent of less than eight 
days’ working. The labour question, too, proved to be one 
of great difficulty owing to the necessity for recruiting, 
as substitutes for skilled workers who had been called to 
the colours, a fresh staff of helpers who had to be selected 
from casual workers and men of foreign nationality, who 
were so incompetent that no fewer than 3,500 had to be 
engaged in order to maintain a regular effective of from 
400 to 450 auxiliary workers. 

The obligations assumed by the company under the con- 
cession were to supply and distribute electrical energy in 
Paris at maximum prices, which were not to vary between 
January lst, 1914, and June 30th, 1940, to pay to the 
Municipal Council a rental in proportion to the gross 
receipts, and to redeem at the company’s expense during 
the concession the costs of first establishment, which were 
nearly £8,000,000, and waich were to be increased annually by 
an average expenditure of £68,000 for supplementary works. 

Before the concession was accepted, the constituent 
elements of the cost price formed the subject of a minute 
analysis by representatives of the company and of the 
Municipal Council, and the only divergence of opinion 
related to the question whether the expenses for coal should. 
be estimated at 16s. per ton or 19s. 2d. per ton. But if the 
fundamental suppositions which determined the agreement. 
eventually arrived at were realised in times of peace down 
to the end of 1913 the case became quite different almost 
from the time the present company became the concession- 
aire. In fact, the war radically modified.the.situation. 

As an illustration of this contention, it's mentioned that 
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the consumption of energy for private lighting, which 
exceeded 80,000,000 Kw.-hours in 1913, declined to less 
than 51,000,000 Kw.-hours in 1915 and to less than 
45,000,000 Kw.-hours in 1916, when the undertaking was 
hampered by administrative restrictions in the second half, 
whilst the public lighting has also been diminished by 
more than half the former amount. On the other hand, 
an augmentation has occurred in the use for power purposes, 
the growth having been from 10,000,000 Kw.-hours in 1913 
to nearly 82,000,000 kw.-hours in 
1916. During this period the price 
of coal has gradually risen until it 
reached an average of £3 per ton in 
1916, which has increased threefold 
the expenses which were provided for 
under this heading in the concession, 
without taking into consideration the 
advance in the other constituents | 
which also share in forming the cost | 
price. It is known that the situation 
will become graver in the present year, 
as the recent purchases of coal have 
only be:n possible at £4 12s. per ton, 
and the supply of energy for the 
national defence consequently threatens 
simply to result in a loss to the com- 
pany if the present system is main- 
tained. Under these circumstances of 
a complete reversal of the previsions 
made under the concession, the company 
thought it would be sufficient to appeal 
to equity in order to obtain compensa- 
tion from the Municipal Council in 
some form or other, and without having 


the art of steam wagon building, end their experience has 
been turned to good account in this vehicle, in which both 
weight and friction have been reduced as far as practicable. 

The well-known ‘Ironclad Exide” battery is employed, 
but the makers are quite prepared to fit any other battery 
that their customers may fancy; the battery is carried slung 
below the chassis frame, and is arranged in trays of a con- 
venient size for handling, which can be withdrawn from 
either side of the vehicle with equal ease. 

The chassis is arranged so that any type of body may be 
fitted, but the standard arrangement is a wooden platform 


to take advantage of the principles of GARRETT ELECTRIC VEHICLE SUPPLIED TO THE GREAT EASTERN RAILWAY. 


law, recently issued by the Council 

of State, and accepted by a number of 

French Municipal Councils. A peremptory refusal, how- 
ever, has been the only result, as the City of Paris, 
notwithstanding the reversal of all the conditions upon 
which the agreement was based, claims to be exempt from 
the consequences of it, and to preserve the right to receive 
the whole of a progressive rental which proceeds from 10 
to 25 per cent. of the company’s gross receipts. The 


directors have therefore felt constrained to institute an- 


action to enforce their rights, and they have full confidence 
that their application will be successful. 

It would appear that, under the circumstances of the 
present times, all the holders of concessions from the City 
of Paris have points of dispute with the Municipal Council, 
the Metropolitan Railway Co., and the Nord-Sud Railway 
Co. also having differences with this authority. Indeed, 
as the chairman of one of these companies recently remarked, 
the City of Paris desires all the advantages without, at the 
same time, participating in the risks—a point which will, 
doubtless, be borne carefully in mind in the case of any 
future concessions in the French capital which may be 
dependent upon the goodwill of the Municipal Council. 


THE GARRETT PATENT ELECTRIC 
WAGON. 


For some time past it has been known that Messrs. Richard 
Garrett & Sons, of Leiston, were embarking on the manufac- 
ture of electric vehicles, and it is with considerable pleasure 
that we describe and illustrate herewith the first commercial 
electric wagon turned out by their works, and supplied to the 
Great Eastern Railway Co. | i 

This wagon has 3} tons capacity, and is capable of travelling 
from 35 to 40 miles upon one charge of the battery, the aver- 
age speed being eight to nine miles per hour. 


We understand that the firm also have designs completed - 


for a vehicle of the same description, but with a carrying 
capacity of 2 to 2} tons, and a speed of 10 to 11 miles per 
hour, the mileage on one charge being 35 to 40 miles, as in 
the larger design. 

The wagon illustrated enjoys the distinction of having been 
both designed and built in an English works, and is there- 
fore somewhat unique. Messrs. Garrett are past-masters in 


supplied with either chock rails, fixed or hinged sides, and 
tailboard. 

A single series-wound 8-H.P. motor is used, having an over- 
load capacity of 300 per cent. for short periods, with trans- 
mission by an enclosed silent chain, running in an oil bath, 
to a countershaft containing the differential gear, and thence 
to the rear wheels by means of silent roller chains. 
` The countershaft.is suspended from the chassis in ball and 
socket joints to obviate any chance of undue friction brought 
about by possible wringing of the frame when travelling upon 
very uneven roads. Both axles are of specially treated steel 
of a kind which Messrs. Garrett have proved by their exten- 
sive experience in steam wagon practice to be best suited to 
withstand road shocks, and the wheels fitted to them are of 
a minimum weight consistent with adequate strength ; further- 
more, they are all fitted with Timken roller bearings. 

Two independent brakes are fitted, both of which act 
directly upon the hind wheels. The. foot brake, for general 
use, is of the contracting band type, while the emergency 
hand brake is of the expanding type. Messrs. Garrett 
have adopted this system because the general practice of 
fitting the emergency brake to the countershaft has the defect 
that, if the chains to the rear wheels snap, the emergency 
brake is useless. 

The arrangement of the*speed controller has several unique 
features. It is of the drum type, rotated by a handle attached 
to the steering handwheel, and gives six speeds in a forward 
direction, and four in the reverse. The controller is fitted 
with Messrs. Garrett's patent trip gear, which is so designed 
that so soon as either foot or hand brake are applied, the 
controller, which is, carefully balanced, flies back to the 
neutral position automatically, and is so arranged that it is 
impossible to start the vehicle without first returning the 
controller handle to the neutral position and also releasing 
the brakes. This arrangement prevents damage being done 
by a heavy rush of current through the battery or motor, 
owing to the driver omitting to bring the controller handle 
to neutral before applying the brakes, as the act of applying 
them does this for him; also, if his brakes are applied, be 18 
bound to release them before he can start to run. Further- 
more, it obviates the risk of accidents which have occurred 
through a vehicle starting forward the moment the brakes 
oe pete when the controller has not been in the neutral 
notch. 

Great attention has been paid to the lubrication of the 
working parts, and lubricators have been fitted at every point 
where, by doing so, friction can be reduced, and roller or 
ball bearings have been fitted throughout. 

This has resulted in a vehicle that requires only a fraction 
above a quarter of a horse-power to drive the complete 
mechanism at average road speeds. 

Some data as to the working of this vehicle, recently quoted 
in the Commercial Motor; covers 22 working days, dung 
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which 307 tons were carried on 100 journeys; 965 deliveries of 
goods were made, over a working time of 245 hours. The 
all-in cest per. ton carried was ls. lld., while the cost of 
horse transport on a similar basis would have been nearly 
Js. 9d. per ton. 

Ve are indebted to Messrs. Richard Garrett & Sons for 
particulars of their vehicle. 


EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS DURING MAY AND JUNE, 1917. 


r 


Tue official returns of electrical exports and imports for the 
months of May and June, show, as regards the exports, totals of 
£346,317 and £367,520 respectively, which compare with £308,514 
in April and £404,586 in March, and are quite up to the average. 
The imports -totals for the same months have been :—March, 
£26,921; April, £235,985 ; May, £236,799; and June, £186,888, 
showing a falling off in value. During the last three months 
machinery export values have steadily improved, while machinery 
import values have pursued the opposite course ; in addition, the 
importation of glow lamps has dwindled to very small proportions, 
though an increasing business is being done in imported “ arc lamp 
parts.” , 
The exports for May and June included submarine telegraph and 
i telephone cable to the value of £3,322 and £14,240 respectively ; 
; some £2,000 worth only of telegraph cable entered this country 
from abroad durjng the above months. ` 
It is unfortunate that the official export figures for the above 
months contain unenumerated materjal (electrical goods and appa- 
ratus and machinery), representing over 25 per cent. of the total 
export values given, and one wonders what the effect on values 
ue proper classification of these “ unenumerated ” species would 
ave, 


EXPORTS AND IMPORTS OF ELECTRICAL GOODS AND MACHINERY, 
a MAY AND JUNE, 1917. 


Ei 


Exports Imports 


Exports Imports 
(May). (May). (June). (June), 
Electrical goods and apparatus £ £ £ £ 
unenumerated ... ... 62,717 47,244 53,580 35,727 
Insulated wire and cable (not . 
telegraphic or telephonic) 35,121 2,826 56,404 2,304 
Electric glowlamps ... .. 12,073 444 9,999 1,773 
Arc lamps and parts (not 
carbons) ... ans ates 1,442 10071 14,035 15,967 
Meters and instrumen r 4,972 3,749 14,419 3,511 
Electrical machinery (in- 
cluding switchboards an 
transformers) ae .. 122,270 137,025 134,096 102,663 
Batteries 13,237 = 18,256 10,486 17,009 
Carbons sie oi aes wie 5,964 11,984 241 7.108 
Telegraph and telephone wire | 
and apparatus ' 88,521 5,200 74,260 2,826 
Total ... .. 346,317 236,799 367,520 186,888 
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AIR-BLAST RECTIFICATION OF HIGH- 
TENSION CURRENTS. 


THAT a partial rectification of a high-tension alternating current 
occurs on the passage of a discharge from a point to a plate has 
been known for many 'years. However, difficulty has been 
encountered in attempting to utilise this rectification, particularly 
if any considerable current flows, as a heavy arc then results 
which rectifies but little. : 

In the June, 1917, issue of the Physical Reriew, E. R. Wolcott 
and C. J. Erickson relate the results of an investigation into the 
effect of a blast of air on this discharge. It was found that com- 


plete rectification and smooth operation could be obtained by means . 


of a current of air flowing from the point to the plate under such 
conditions, 

When rectification occurred the discharge was white, rhythmic 
and snappy, as distinguished from the coloured arc which resulted 
when no air was flowing. Difficulties were encountered when 
trying to operate at too low voltages, say, only a few thousand 
volta, since a certain voltage is required to jump the air gap. 
Likewise, there is a drop in voltage across the rectifier in actual 
operation. Satisfactory rectification has been obtained up to 350 
KV.. and also at frequencies up to 500 cycles per second. 

With the point. inside a glass tube the discharge is more 
snappy, but the tendency tosurgeisgreater. In this case aluminium 
electrodes seemed preferable, a larger plate was necessary, and a 
greater air pressure was required. With the point outside the 
a satisfactory results were obtained with iron and brass 


As the air pressure increases from zero during the discharge, the 
rectifieation increases to a maximum, the value Soh Sapien upon the 
setting of the electrodes and the diameter of the air outlet. A 


further increase of air pressure beyond the value which gives 
maximum rectification produces irregular operation. 

In general, the wave of the rectified current follows the wave 
form of the generator, but as a certain voltage is required to start 
the discharge, it does not include the whole half wave produced by 
the alternator. Furthermore, the rectified wave is more abrupt 
than the original wave. 

The experiments were conducted with the apparatus illustrated 
in fig. 1. A pointed metallic electrode E is mounted co-axially 


Fig, 1—ARRANGEMENT OF TEST EQUIPMENT. 


within the tube B, which is restricted at one end, so that air 
entering at A is blown through the opening o toward the plate Pr. 
Rectification occurs when the point is some distance within the 
tube, at the opening of the tube. or extending some distance 
outside of the tube, as shown. In the first two cases, the tube B 
must be made of some insulating material, as of glass ; in the last 
case, it may be of metal. 

Mounted for use, this rectifier was connected to one terminal of 
the secondary of a 2-KW., 40,00U0-volt transformer T, the other 
terminal being grounded. The positive current flows from the 
point to the plate, and no discharge results in the opposite direction 
when the distance between the point and plate, that between the 
point and air outlet, the air pressure and the voltage are suitably 
adjusted. ‘ 

Connected between the other termina] of the transformer and ' 
the ground were three milliammeters; M, was of the electro- 
dynamometer type; Mg was a direct-current instrument of the 
D’Arsonval permanent field type ; Ms was a hot-wire instrument. . -» 

The secondary voltage from the plate P to ground was measured 
by an electrostatic voltmeter. An oscillograph was -connected 
directly in the high-tension circuit between the water resistance R 
and the ground. 

The air condenser c consisted of 11 plates 8 ft. by 3 ft. (2°44 m. 
xX O91 m.) and 8 in. (20°3 cm.) apart. Its capacity was 


~w 
CONDENSER LOAD CURRENT 


e 
Fig. 2.—RECTIFIED CURRENT OBTAINED WITH AIR-BLAST 
RECTIFIER AND LOAD OF 104 MILLIAMPERES, 


0'°00095 mfd., and it was connected in parallel with the water 
resistance when desired. 

The diameter of the plate P should be large enough to prevent a 
discharge from the point to its edges. In the arrangement here 
described its diameter was 4 in. (10'16cm.). The diameter of holeo 
in the tube B was 0°157 in. (4 mm.) ; d, the diameter of the metallic 
electrode E, was 00625 in. (1°57 mm.): L, the distance between 
the opening o and the point of the electrode E, was 0°375 in. 
(9°54 cm.); D, the distance between the plate and the point, was 
0°68 in. (1°76 em.). The frequency of the alternating current was 
60 cycles per second.— Electrical World. l 


Mexican Electrical Taxes. —H.M. Charge des Archives 
at Mexico City reports that Decrees were issued, under date 
June th, by the President of Mexico, imposing special stamp taxes 
on electric lights and telephones. The tax on electric lights has 
been fixed at 10 cents (Mexican gold) per month for each light up 
to 40 watts, and 10 cents extra for each light in excess of that 
power. Telephones in private houses are to be taxed at 50 cents, 
and in shops, offices, &c., at $1 (Mexican gold) per month. These 
taxes are to be collected through the companies supplying the 
services. — Board of Trade.Journal, 


D 
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CORRESPONDENCE. 


Letters received hy us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, Noletter can be published 
unless we have the writer's name and address in our poasesxion, 


Electroculture. 


I am glad to see that your recent report of the Board of Agri- 
culture experiments and my article on electroculture have aroused 
so much interest in a new and. I believe, very important use of 
electricity. Particularly I wish to thank Mr. Turnbull for his 
favourable comment on my effort. 

A correspondent asked whether the Armstrong hydro-electric 
machine would not be a useful generator for this purpose. I think 


this is doubtful; it is true that books of the “ Ganot’s Physics” 


type describe this as a very powerful machine developing large 
quantities of electricity, but it must be remembered that in those 
days “ a large quantity of electricity was what one got on putting 
the knuckle near the discharger of a pint Leyden jar. Such a 
machine is spoken of as giving “‘ a torrent of sparks ` ; this does not 
describe the roaring patch of violet light seen between the dis- 
chargers of a W.T. set, even when only one or two milliamperes are 
being supplied to the condenser. The machine does give great 
potential, but I believe the quantity is doubtful and erratic. The 
action depends on the steam getting condensed at the right 
moment, and the nozzles wear under the impact of the particles of 
water. 

Perhaps the most important point against it is the starting-up 
trouble. The charge is wanted on the wires for a short time once 
every 12 hours, and therefore the machine would have to be warmed 
up every time, or else stand-by losses incurred for about 20 hours 
out of 24. This would put coal and coke firing utterly out of court, 
and even a paraffin-fired flash boiler has to take up a large quantity 
of heat into the mass of metal, brick and water before it can begin 
to give off steam at from 80 to 100 lb. per sq. in. Then it has to 
deliver only 4 to 5 B.TH.U., and is shut down for another 10 hours, 
when it all begins over again ! 

Mr. Turnbull speaks of static machines, but I think he will find 
the efficiency low. Makers are very shy about speaking of the 
output of their machines as regards current—they are emphatic as 
‘to their spark length and many excellencies, but under pressure 
generally admit that the current is ‘‘ very hard to measure,” i.e., is 
too small for a cheap moving-coil pivoted instrument. Certainly a 
` machine that gives 1 milliampere at a 6-in. spark length—i.e., 
100 watts—is a big machine, and takes fully 1 H.P. to drive it. 


The limit to the potential given by a static machine is the rate — 


at which the induced charge leaks away over the surface of the 
plate ; this iasreases rapidly with the potential, and finally equals 
the rate of iuccement, when no further rise in potential can take 
place. 

This leakag. and the friction, not only due to bearings, but 
largely windage, „aake the efficiency very low. 

Their fragile construction and sensitiveness to damp are also 
severe handicaps in practical use. 

Perhaps the most telling argument against both types of machine 
is the need that has arisen in recent years for high-potential 
generators. In many cases a constant current would be far more 
suitable than an alternating or intermittent one. Wireless tele- 
_ phony would probably have been in common use by now if a good 

type of high-potential constant-current generator had been avail- 
able some years ago. Why were not these machines developed and 
used? Because, I believe, they could not be made sufficiently 
powerful and reliable. 

A moet important point in electroculture apparatus is that the 
generator should be able to charge the whole network to the full 
potential. This means a machine capable of dealing with much 
greater outputs than that actually needed for the discharge, 
especially as there is always considerable insulator leakage to 
overcome. Trying to run a small generator up to its limit on this 
work has been responsible for many failures. 


The Writer of the Article. 


- Recruiting and Dilution of Labour. 


Admitting the difficulties attending recruiting and dilution of 
labour, the two following incidents alone show not only what 
managers of factories have to endure, but also the incompetence or 
stupidity of the Government representatives. 

We are an engineering firm, controlled, scheduled under pro- 
tected occupations, doing nothing but Class A and B work, most 
of which is direct Government work. We have only one electrician 
left in our factory, and he carries out all the testing, comprising 
insulation resistance, capacity, copper resistance (bridge and 
potentiometer methods), and extra-high-pressure by means of a 
motor-generator and transformer up to 50,000 volts. Moreover, he 
is responsible for the light and power instailations of the factory, 
amounting to some 300 H.P. 

In our returns we rate this man as “skilled.” The Dilution 
_ Officer, with his superlative wisdom, disagrees with us, the man 
is to be called to the Colours, and provision for a male sub- 
stitute is not approved. We were warned that this man would 
probably be called up, and at our invitation the Dilution Officer 
visited the works, and was shown the various instruments, the nature 
of the work, and the names of the Government Departments for 
which the work was required. At the same time, the serious 
results of the loss of this man were pointed out—it would mean 


results in quality and output of work. 


shutting down, because no substitute could possibly be obtainej 
Did the Dilution Officer modify his views? No, he rose superio: 
to such trifling consequences. He could then, he no doubt though: 
get more men if the factory had to close. Far-seeing man—bum; 
of perspicacity abnormally developed. We have no doubt as to th: 
result of our appeal. 

The second case relates to dilution, and we believe is not 
uncommon. Amongst substitutes sent us by the Labour Exchan». 
was one to take the place of a married man with one child. Th: 
substitute, 26 years of age, unmarried, perfectly healthy, wa 
found, after a few days, to have been imported from Ireland by th | 
Government. The natural result is, of course, that the men are & : 
“down tools” unless this Government nominee is dismissed. He | 
will be in a day or two, and without a blessing. Do we expres 
surprise at such outrages? We live on them—they are meat and 
drink to us. What should we have to do if the Governm:: 
Officials deprived us of these pleasantries ? 

Carry On. 


_ 


Captive Balloons and Lightning. 


From time to time I hear of this class of balloon being set on 
fire, while the non-captive, though not altogether immune, s 
seldom struck. My object in writing is to ask if any of sou 
readers who heard of the destruction of the kite balloon at Ræ- 
hampton, reported in the Daily Telegraph of July 14th, can giv: 
particulars of the accident. Was lightning seen to actually stri: 
the fabric or was the gas (the inlet is, I believe, left open) set o: 
fire by a flash in the vicinity ? 

Are these balloons connected to “earth” under service conr | 


ditions ? 
: Killingworth Hedges, 
Hon. Sec. Lightning Research Committee. 


St. Stephen’s Club, 
Westminster, July 25th. 


The Psychology of Power-House Shift Werk. 


It is most refreshing to read such a sympathetic article on shii: 
work as that in your issue of this week, more especially as tt: 
writer says he was formerly on shift work. Our experience bhs 
been that the men who are fortunate enough to leave shift wor. 
promptly forget the men they leave to do it; and it is a rare thiz; 
for a chief engineer who has done shift work, as so many have. t 
make any attempt to alleviate the discomforts of the shift worker 
If we take the case of two men in the same employ receiving eqn: 
salaries and doing equally valuable work, we find that if on t 
these men is on shift work, in addition to inconvenient hours, be 
works more hours per week than the man receiving an equivaler: 
salary, but who is in the office or some similar post. Why 
is this? 

We are in full agreement with your writer as to the psycho- 
logical effects of night shift and long hours, and think that 3 
48-hour week should be the maximum for shift workers, and n: 
shift should last longer than eight hours. 

Your contributor states that now is the employers’ opportunity 
to improve conditions ; but, in our opinion, the employer will ‘i 
nothing to improve the lot of shift men unless pressure is applic: 
The question then arises, how is the pressure to be applied’ li 
we look at things as they are at present in the industrial world. we 
find the employers banded together to protect themselves ty 
Associations, Federations, and the like ; the workmen are unite: | 
in their Unions : but the salaried staffs of minor officiala—such s 
shift engineers, draughtsmen, and so on—have no joint policy. 
thus they get what is left—usually small salaries and long 4: 
inconvenient hours. 

We are not members of any organisation : but we are forced t 
the conclusion that no improvement in the shift men’s lot will t _ 
made until they have banded together and shown that they spra. 
as one man. 

We can substantiate the statement of your writer as to th 
loyalty of station staffs, and also as to the unrest among them 
They will never strike, of course, but employers should realise tha: 
a contented and comfortable staff is a great asset in the conduct o: 
any business, and that unless they see to it that the staff is wel 
treated, the good men will keep away and the business will suff: 
through the inferior quality of its staff. 

The up-to-date employer pays his employés as much as he car 
afford, and not as little as he is allowed to do, with correspondixs 


Shiftero. 
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July 23rd, 1917. 


Mr. Arnold's very excellent article (published in your issue o! 


July 20th) on the psychology of shift work, touches a matter of 


extreme importance to the future of power station work. It = 
well thought out, and comes particularly opportunely from a m? , 
who has himself got clear of that rotation of working hows 8 . 
once so irritating, and go injurious to one’s social life and digest!0?. 
There is, however, a reference made to the A.E.S.E., in which ™ 
entirely misses the mark. To state that the A.E.S.E. apperent!’ 
collapsed because “it began to meditate militant tactics. there’? 
proving the loyalty of shift engineers to their employers,” is qute 
erroneous. The great difficulty of the A.E.S.E. was that it had t? 
cater for two distinct classes of men :—(a) Those who were paid b7 


-the hour, and regarded their work merely as a job, 


nothing better than’to get morë money ; and (b), those who Fer | 
on the staff, and lived Jin Jhopesof a chief engineer's position. © | 


i 
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something approaching it. The former were out for Trade 
Unionism unadulterated, the latter (usually staff men) held aloof 
for many reasons, chief of which was that it was infra dig. to belong 
to any organisation whatsoever. Hence the A.E.S.E., refusing to 
cater for the former element, fell into abeyance for want of support 
from the latter. è 

Now, as one who has spent the greater part of his working life 
on shift work, I may say that the true position to-day is this :— 
The Trade Union element are fast joining the E.T.U. They believe 
that nothing short of a pistol at the chief's head in the form of a 
threatened strike can be effective. They are in receipt of the 
Committee on Production awards, each four months, to meet the 
increased cost of living, and for them the E.T.U. is an excellent 
thing. ' i ; 

Now it is these war wages paid to station men in the E.T.U. that 


are creating the discontent so rife amongst station men of the. 


infra dig. class. They cannot'see why they do not get the same 
consideration as the Union men, and will not see that their 
employers care nothing about their so-called loyalty. 

They have not realised yet that employers are not paying the 
Committee on Production war wages because they want to, but 
because they are forced to pay all members of the Trade Unions 
affected by war conditions, hence membership of the E.T.U. gets it 
for station men. l 

It is difficult for staff engineers to join the E.T.U. along with 
the men working under them, and I would suggest two courses 
open to them :—(1) They can revive the A.E.S.E., calling it the 
Association of Electrical Staff Engineers, and invite members from 
all electrical engineering works, private and municipal ; or (2), 
they can invite the E.T.U. to form a section for staff engineers. 
Organise they must, if they are ever to be considered in the 
industrial conditions of the future. i 

A. 0. Holt. 


Manchester, July 30th, 1917. 


Symbols for Electrical Tenders. 
The ordinary formula for the present value of an annual 


expenditure is— . 
æ = y [1 — (1 + b)-”]jb. 


If b is taken to represent the mean rate of interest for money 
borrowed and money invested, this is simply the formula which 
has received the approval of the Sydney Municipal Council, as 
mentioned in your “ Notes" for July 27th last. 


Norman Hockley. 
Manchester, July 30th, 1917. 
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Gas LIGHT AND COKE Co. r. HACKNEY BorouaH COUNCIL. 


ON Wednesday, July 25th, Mr. Justice Astbury gave his judgment 
in this case. He said: The question of principle which is raised 
in this action is one of far-reaching importance to the electric 
light undertakings of this country and to their customers. One 
of the principal objects of an electrical undertaking is to utilise 
its plant to the best advantage, and one method of accomplishing 
this result is to obtain customers for energy during the day as 
well as during the dark hours, and in each case to encourage 
customers whose hours of consumption do not synchronise, so 
that the diversity between them enables the plant to satisfy a 
greater number of hours of maximum demand than would other- 
wise be the case. The proportion of the actual number of units 
sold to the output capacity of the plant is termed in this branch of 
industry the load factor of the station, and the ratio between 
the load actually observed at the station and the sum of the 
loads at the consumers’ terminals is termed the diversity factor: 
Broadly stated, power users have a better load factor and diversity 
factor than light users, which accounts for their being usually 
charged a low rate, because. other things being equal, the higher 
the load factor the lower the cost per unit of production, and the 
better the diversity factor the further the undertakers can go in 
the earning of revenue. An increase of the load and diversity 
factors, therefore, is of the greatest importance, and tariffs should 
be framed in order to obtain customers and classes of customers 
whose consumption contributes to this result. This being so, as 
a general rule it is obvious that a customer or a class of customers 
with a higher load factor, due to the taking of a different supply 
in different circumstances, is entitled in the interests of the under- 
taking to differential treatment in the matter of charges, as com- 
pared with the customer or class of customers whose load and 
diversity factors are inferior. The sections of the Electrical 
Lighting Act of 1882 which are in question are Nos, 19 and 20. 
These sections say nothing abont and do not draw any distinction 
between light, heat, or power users as such. The station turns 
out only one class of energy, which is measured in Board of Trade 
units, and the dissimilarity of circumstances and the non-corres- 
dence of supply involved in Sec. 19 must be looked for not in the 
difference in the energy consumed or in the manner in which it 
is led into and distributed by wiring and meterage in the cus- 
tomers: i but in the circumstances of the customer, in 80 
far as ‘they react on the supply that he takes and on the time, 
iliversity, and qr-~‘ity of consumpfon. In other words, the pur- 


pose to which the customer puts his energy which he purchases, 
whether for lighting, power, or heating, is, per se, irrelevant. It 
is in the quantum of and the circumstances in which he takes his 
supply of the one product that the undertaking offers for sale that 


- the answer to the question as to undue preference must be looked 


for, and it is only for the purpose of classifying customers accord- 
ing to this test that they are for convenience divided into light, 
power, and heat classes, such purpose involving, as I have already 
pointed out, well-recognised differences from the point of view of 
load factor, diversity factor, and the quantity of units purchased. 
Customers may therefore be, and are, in practice divided into 
classes in accordance with those considerations, and they are 
charged with varying and different rates, and classes of rates, with 
the object of encouraging advantageous customers, and classes of 
customers, as well as of attempting to fairly adjust the respective 
advantages obtained by the station from all of them. ‘his has led 
to what are termed different systems of supply being adopted, that ` 
is to say, for lighting, heating, power, &c., the customers in each case 
taking the only thing that the undertakers had to sell, but in circum- 
stances which affect differently the load factor of the station in both 
diversity and quantity. If the different systems of supply are fairly 
arrived at, and are at the choice of the customer, and a preference 


. prohibited by Sec. 20 as between customers dealing in similar cir- 


cumstances, and not between customers dealing in different systems 
-of supply, either of which they are free to select, is given, and to 
the extent that customers under one system benefit the undertaking 
in the way I have described to a greater degree than customers 
under another—so they are given a benefit in the scale of charges. 
In the present case, although the wording of the 1914 circular of 
the defendants, on which the action was launched, may be 
ambiguous in the sense that the 20 per cent. for light in the case 
of the power users was not expressly stated to be limited to factory 
lighting, this was put right in the circular and scale of charges 
issued in 1916, before the date of the writ, and in practice the 
defendants have not allowed a user of the 20 per cent. in question 
for purposes other than the lighting of a factory or workshop 
having. a power supply, nor had they threatened, or intended, 
to do so, nor apparently has anybody thought that such waa the 
case, and I allowed an amendment of the pleadings raising.the 
1916 circular in order that the case might be determined, and it 
has accordingly been argued, on the true facta. In the case before 
me, all power users are placed on the same basis if all take one 
supply at the same rate or price per unit, and they are all allowed 
to use 20 per cent. of such supply for lighting their factories or 
workshops, which must be lighted by some means or other if they 
are to take power supply at all. A similar practice has been 
sanctioned by Parliament in the case of many power companies, 
as explained in the evidence; that is to say, Parliament has 
sanctioned power companies competing with lighting companies 
in various districts on the terms that one-fifth of the supply taken 
by the power user may be used for light, this being based on the 
footing that factory and workshop lighting, as a rule, does not 
amount to, or exceed, one-fifth of the total amount of the energy 
taken. For the reasons that I have endeavoured to give, I am of 
opinion that no breach of the provisions of Sections 19 and 20 


_ of the Act of 1882 by the defendants has been established, and that 


they have not threatened or intended to supply energy otherwise 
than in accordance therewith. The action must be therefore 
dismissed, with costs against the plaintiffs. . 

His LORDSHIP, on the application of MR. PERCY WHEELER for 
the plaintiffs, granted an extension of the usual time for entering 


an appeal. / : 


M'ERLEAN r. JOHNSTON. 


In this case, heard at the Belfast Assizes, a soldier sued Stanley 
Johnston, electrical and general engineer, Belfast, for having 
exposed his son, J. G. M'Erlean, te unnecessary risk at Inver Bleach 
Works, Larne, where defendant had an electrical wiring contract, 
in September, 1916. It was stated that as a result the youth, 
aged 17, who was an apprentice to electrical engineering, met his 
death by being caught in machinery. 
The DEFENDANT denied that the deceased had at the time 
referred to been employed by him as an apprentice ; that he knew 
any part of the work he had contracted to do was to be done in 
proximity to dangerous machinery or that it was dangerous by 
reason of such proximity ; that he ordered the deceased to execute 
the work, or that he knew, or ought to have known, that the 
deceased was inexperienced and ignorant of the danger. It was 


‘further contended by him that there was contributory negligence, 


and that, admitting the work was dangerous, the deceased knew 


_ the risk and voluntarily undertook it. 


His Lorrsurp decided in favour of the plaintiff, and awarded 
£150 damages. | 
A stay of execution was granted. 


‘ 


z 


First Aid in Factories.—The Home Secretary announces 
that he proposes to make an Order, which will take effect from 
October Ist next, requiring that all factories employing 25 or more 
persons, which belong to one or other of the following classes— 
blast furnaces, copper mille, iron mills, foundries, and metal 
works—shall provide and maintain “‘First)Aid t boxes or cupboards. 
In the case of factories employing 500 or more persons, an ambu 
lance room and ambulance carriage will have to be provided. 


— 
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WAR ITEMS. 


The Rebuilding of Belgium.—We have received from 
Technical Journals, Ltd.. 27-29, Tothill Street, Westminster, 
a 36-page pamphlet, entitled ‘‘ The Chance for British Firms 
in the Rebuilding of Belgium.” It has been written by a 
“ Belgian Contractor,” and deals thoughtfully and informingly’ 
with many of the considerations that need to be borne in mind 
in connection with the immense reconstruction operations that 
will one day—may it be soon—have to be carried through in 
Belgium. Unquestionably, one of the first essentials will be 
money, and the wholesale devastation and robbery that have 
afflicted the country will render reliance upon outside sources 
imperative. The author shows that Belgium looks to this 
country to furnish the necessary capital. Germany occupied 
a predominant place in the building industry there before the 
war, and by close study of requirements, by low prices, and 
bv instalment payment systems, secured a large trade. We shall 
have to meet German competition on its own basis, and unless 
we are prepared to thus compete, Germany will again secure 
a footing, and notwithstanding present Belgian intentions 
to have no dealings with the enemy which has caused so much 
misery and ruin, Belgians ‘‘ will be driven against their will 
into the hands of German manufacturers supplying materials 


and plant at the lowest prices, and on the most advantageous ` 


terms.” British firms are advised to study the specifications 
soverning public works in Belgium for information respecting 
the materials used in construction. It is pointed out in the 
author’s summary that our merchants and manufacturers 
who wish to supplant the Germans must not rely upon the 
quality and appearance of their products, but must, as the 
Cermans have done before them. make their goods exactly 
in conformity with the Belgian official requirements. Build- 
ing plant has been destroyed or stolen by the Germans, and 
the works and factories for producing materials that were 
formerly made by the Belgians themselves are no longer in 
existence. Belgian law is stated to provide everv protection 
for British firms supplying goods on credit to Belgian con- 


tractors. The matter is surveved in the following brief 
chapters :—Finance; Machinery and Equinment; Material 
Supplies: Construction ; Commercial Organisation. In con- 


clusion. the writer believes that British ingenuity and enter- 
prise will be equal to the occasion. but our firms are urged 
to prepare themselves for the work, and to beware of the 
insidious commercial and industrial methods of the Germans. 
For three terrible vears Belgium has been in the grip. or 
under the heel, of the Hun. We_ trust that the time of 
deliverance will not be long deferred. but whether that be so 
or no. it is the Allies’ determination that ultimately there 
shall be restoration. What the future will bring, beyond that 
great fact, must necessarily be under a cloud for the present, 
but “ Belgian Contractor's ” contribution is undoubtedly a 
timely one, which all who wish to take part in that restora- 
tion should thoughtfully study. i 


An Appeal on Behalf of our Sailors.—An appeal has been 
issued by H.R.H. the Duke of Connaught on behalf of King 
George’s Fund for Sailors. The safety of our shores and the 
maintenance of our food supplies. indeed, the existence of 
the Empire, depend upon the endurance and self-sacrifice of 
‘those who go down to the sea in ships,” and the nation has 
an opportunity of showing its appreciation of their services 
in a practical manner by supporting this new Fund, which 
was recently inaugurated at a meeting at_the Mansion House. 
His Majestv has consented to become Patron of the Fund. 
and the Duke of Connaught is nresident. Contributions may 
he sent to King George’s Fund for Sailors, Trinity House, 
London, E.C. 3. > 


Entertaining the Wounded.—On July 18th, a number of 
wounded soldiers were entertained by the emplovés of the 
Siemens Wotan Lamp Works, Dalston. N.E. _ This is an- 
other of the series of events arranged for by the Dalston lamp- 
makers, at their own expense. On this occasion the com- 


mittee decided on a brake trip to High Beach, and two repre- 


sentatives of the employés were deputed to accompany the 
narty (in two brakes from the Metropolitan. Hospital). so that 
evervthing possible could be done for their enjoyment. 
Smokes were provided. and a substantial meal was served af 
Rigg’s Retreat, High Beach. The following committee were 
responsible for the arrangements :—Miss Crisp, Miss Pavne, 
Miss Fox, Miss Ashton, Miss Ross, Miss Cole. 
acted as secretary. 


Exports to China.—The “ London Gazette ” for Julv 
31st contains a further list of bodies and persons in China to 
whom exports may be consigned. 


Exemption Applications.—At Calcutta Exemption Tri- 
bunal, in May. the application of Mr. Wingfield, agent for 
the Calcutta Electric Supply Corporation. on behalf of 54 
assistants of the company, was under consideration. Mr. 
Wingfield withdrew his application on behalf of 12 of the 
men, but applied for absolute exemption for the rest. He 
wished to know whether the men would be considered to he 
under the military authorities and whether they would he 
liable to be called up at any time. If such was the case. it 
would interfere with his work, and would perhaps cause a 


Mr. Price: 


- 
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cessation of the activities of his company. It was pointed 


out that should a contingency arise it was always open to 
him to represent the matter. A member of the Tribunal re- 
marked that the military authorities were not so unreason: 
able as to take away @ large number of his assistants, and 
so handicap. his business. the President assured him that 
the men while on parade would be under the orders of the 
military authorities, and at other times under his orders. 
They were, however, liable to perform guard duty. In the 


end, 10 were selected for general service, and the applications 


on their behalf were withdrawn. Thirteen were exempted 
from all service up to the end of the year. Seventeen were 
exempted from general service up to December 3lst, but are 
to perform general service training, special arrangements to 
be made for their drills. Several more were made liable for 
local service, and the applications of two were struck of. 

At Southwark, Coun. T. E. Hewitt, electrical engineer, 
applied for the exemption of three sheet metal workers and 
a fitter. He stated that he had again applied for certificates 
under the protected trades schedule for these men, but had 
not got them. He had visited the Minister of Munitions, 
and seen the manager in charge of the badge department, 
who informed him that they were unable to deal at once with 
the large number of applications for badges that had been 
sent in. In one case @ firm was asking for 100 cards. His 
application would be dealt with in due course. A further 
month's exemption was granted. 

At the same Tribunal, Messrs. F. W. Hotton & Co., elec- 
trical engineers, applied for the exemption of F. W. Hotton, 
son of the principal, 26 years old, married, passed for garrison 
duty at home (C1). They were entirely engaged on work 
for the Government and controlled firms. His son served 
his‘ apprenticeship with the finn, and was now in charge of 
over % machines, his wages being £4 a week. The Military 
Representative thought they had better apply > 
ter of Munitions for a card for him. Mr. Hotton replied that 
they had already put in an application, but got no reply 
definitely, only a letter that the matter would have considera- 
tion A month’s extension was granted to obtain the card. 

Conditional exemption was given at Ramsbottom to an 
engineer (28), Class A, in sole charge of electrical plant. He 
served in France, and was discharged in 1915. 

At Bury, an electrical fitter, in charge of dynamos, motors, 
&c., at a paper mill (20, single), Class A, was ordered to 
report on October Ist. 

At Burnley, an electrical fitter, aged 20, Class A, was found 
to be on work of national importance, and was exempted 
to September 30th. 

Temporary exemption to October 31st was given at Clayton- 
le-Moors to an electrician, 31, general service, who said he 
was the only electrician in the township. 

An electrical firm appealed, at Burlye, for an electrical 
fitter. Skilled men, it was urged, were very scarce. e 
men, who was 29, and B1, was given to the end of Sep- 


sentative asked for the review of the exemptions given to 
46 motormen in the employ of the Corporation tramwayt. 
The Town Clerk said the cases were in respect of men who 
recently ‘put themselves out of employment by striking, but 
they were now back at work. Captain Parker said the appli- 
cation for review had nothing to do with the strike. 
j | nine in B 1, and four mn Ol, and he 
asked that these 25 should be directed to join the Army, after 
time had been allowed for them to settle their affairs for 
the Corporation to find substitutes. i 
of the tramways) asked that the cases be adjourned unti + 
full list of tram employés was brought up. The Tribus 
decided that the time was not opportune to review the ae 
and they dismissed the Military appeals. They would 
prepared in the near future, however, to consider the whole 
list, if necessary. | 
. The cases of 12 employés at the Eastbourne Corporation 
Electricity Works again came before the Tribunal last week. 
The Tribunal decided that the exemption certificates of a 
of the men should be confirmed, and that the canes © 
three stokers in high medical categories should be adjourne 
for three months to sce if they could be substituted. 
Messrs. Marbro, Ltd., applied to the Fulham Tribunal for 
the exemption of Mr. W. A. Robertson (39, married, pê 
B1), their works manager. It was stated that the company 
was formed in 1914 for the purpose of making electro 
switches, &c. A large quantity of these goods was former! 
imported from Germany. The directors, it was 5&0, < 
businesses of their own, and took no part in the manafe 
ment. The firm was engaged on Government contracts. 4 
Robertson, who is @ specia constable and a member of the 


. V.T.C., was awarded four months’ exemption. 


A review was made at Watford of the case of J. W. Ruse 
(32, Class A), electrical fitter and engineer. It was set 
that this was a one-man business, and. after particulars i 
heen given of work done and in hand. the Tribunal 7 
drew the conditional exemption as from October 18th. | f 

At Bexhill-on-Sea. Mr. H. T. Sguirrell appealed for "a 
Gibbs, electrician, and six months’ exemption was allow 3 

At Weymouth, dontinued exemption, was sough 
Mesers. Brooking & (Co., electrical engineers, !0f ae 
Barrow (849 Glass°\A);—‘Wwireman, and the firm defende 
bAa : $ 


\ 
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military review of exemption held by A. Smith (82), wire- 
man: The Advisory Committee expressed’ the opinion that 
the work of an electrical wireman could be done by ® joiner 
or carpenter, and Mr. C. H. Wood (Military Representative) | 
.  yhentioned that the military were in urgent need of elec- 
tricians. Mr. Escott (for Messrs. Brooking & Co.): Why 
don’t they take on carpenters and joiners? Barrow was 
exempted whilst in the same occupation, and in the case of 
Smith, bis exemption was varied to September 30th (final). 

Rochdale Tribunal has refused exemption to J. Hilton (39, 
Class A), tramway motor examiner, and he is to report for 

August 31st. 

Before the Somerset Appeal Court, Mr. A. J. Howard, 
borough electrical engineer at Taunton, applied for condi- 
P. Short (28, B 1), ledger clerk and 
Mr. Howard presented a card 
Munitions, which the Chairman said 
i except with_the sanc- 
Mr. Howard said that 


tion of the Munitions 
Short did not bear the 


the calling-up notice served on 
authority named. said that the proper course 
was to dismiss the appeal, and leave the matter to the Muni- 
tions Area Tribunal. - Howard had better notify the 
Recruiting Officer that he held a protection card, and that 
the man’s notice did not bear the proper stamp. 

The Military had a review at Watford of conditional exemp- 
tion held by Mr. M. G. Connari (37, Class A), electrical engi- 
neer. The case was heard in camera, and the exemption 
was cancelled, respondent to join up on September Ist. 

At Broadstairs, the cases of four of the staff of the Isle of 
Thanet Electric Traction & Lighting Co. were gone into, 
those concerned being a permanent-way engineer and three 
motormen. Mr. Forde, manager, said that the men were 
indispensable to the working of the undertaking, and were 
all in certified occupations. He offered to release higher 
category men if and when the military authorities could 
provide him with efficient substitutes. The Military Repre- 
sentative asked if it would be possible to release some men 
by substituting a 20-minute service 
15, minutes. “Mr. Forde replied that if any reduction of that 
kind became necessary, the directors would probable close 
the system altogether. Each of the men was granted condi- | 
tional exemption. 

At Ilfracombe, 
until October Ist was granted to A. 
C3), electrical engineer. 

Before the Beds. Appeal Court, the Military appealed 
against conditional exemption held by E. W. Keech (40, B 2), 
engaged with Messrs. Siemens laying cables from a power 
house to an aerodrome. The firm claimed the man as being 
at his work, and the Court granted condi- 

i ‘vo in Messrs. Siemens’ em- 


with the assent of the Military, exemption 
H. Friend (33, Class 


other two months he thought that he could find men to re- 
place these. Two months were granted in each case. 
The. Military appealed at Oxford against three months’ 
temporary exemption granted to A. M. Eldridge (29, general 
service), electrician. The appeal was allowed, and a month's 
grace conceded. ' 
At Quarry Bank, Messrs. J. Stevens’ & Co., of Thorns, 
appealed for an electrician (27), and three months were con- 


al was filed by R. Cornwall (22, C 2), 
ate at, owing to an accident, he had lost 
the fingers of his ‘eft hand, which was practically useless. A 
member protested against the appellant being called up, and 
Lieutenant Dundas replied that, as an electrician, he would 
bë useful in the Army. Coun. Mitchell: They would put 
hitp on picking up paper, Or something worse, whereas he is 
doing goad work in civil life. Conditional exemption was 
granted. 

At Winslow, an electricy 


ceded. 
At East Ham, an ap 
electrician, who said t 


engineer, dissatisfied with his 
classification (C2), asked “lor leave to go to the Central 
Medical Board, saying that he could not walk a mile. Cap- 
tain Green said that applicant need not worry about his in- 
ability to march; if he were & skilled electrician the Army 
would be only too glad of his services in that capacity. The 
application was refused. 

‘on of the Advisory Committee, the 
Rochdale Tribunal has granted exemption until October Bist 
A), overhead wireman, appealed 
Corporation Tramways Committee. 

At Llangollen, in C. F. Evans, engineer 
to the Electric Light Co., it was complained that he had not 
complied with the condition that he should join the V.T.C. 
The secretary to the company, Mr. I. Thomas, said that the 
drills were arranged in the evening, when the engines were 
running. — Mr. Evans was the only expert in the locality, no 
one. else could do his work, and he contended that he was 
better engaged where he was than in the V.T.C. The Tri- 
bunal continued exemption on Mr. Evans remaining in his 


present occupation. 


TAR OIL FUEL AND DIESEL ENGINES. 


—— 


In the discussion on Mr. GEOFFREY PORTER'S paper before the 
DIESEL ENGINE Users’ ASSOCIATION (Erec. REV., July 18th), 
Mr. G. W. F. HORNFR, in a communication, said that, in view 
of the very small percentage of insoluble matter which 

-it seemed difficult to account for the 
excessive deposit which took place in the pulveriser. He 
believed that a resultant-gas analysis would be inost 
as his brief experience of this class of fuel had led him to 
think that they must regulate the air supply and relatively 

suit the required compression. 

wus constant, OF approximately 80; 
load and the action of the 
governor, and incidentally on the 


needle valve. 
of fuel to be burned at a cerpain load, then, it seemed to him, 


pilot ignition was made use of? The question of storage 1N 
cold seasons was an important one; he believed that a simple 
agitator of the paddle type would be sufficient for storage 
tanks made from old boilers. Keeping the tanks warm had 
a decided advantage in maintaining & uniform temperature of 
the oil in stock, but if the heating was done with the waste 
gases from the engines, the outside of the tanks would need 
to be specially treated, as the acids formed in the gases were 
very active when combined with moisture and in contact 
with plain metallic surfaces. 

Mr. F. W. STRICKLAND, in a communication, said he found 
that his two engines drove their alternators in parallel as 
steadily as when burning crude, if the amount of ignition 
oil was about doubled (the larger amount being 1 gal. per 
hour for a three-cylinder 150-B.H.P. engine) by advancing the 
control lever & little, but they were very unsteady with the 
normal quantity of ignition oil, althougb when running on 
the.same load separately they appeared to fire perfectly. He 
had found starting on tar oil most unreliable, and liable to 
and now always shut down on 
for the next start. 
i communication, said that the 
depend chiefly on the in- 
soluble contents. With regard to flash point, his experience 
was that this might be in the neighbourhood of 90 deg. C. 
(194 deg. F.) without causing the slightest difficulty. It was 
found during the course of tests at his works that tar oil 


Mr. J. 
suitability 


to 1/4 load. 
oil need not exceed 5 per 
oil used at full load. Possibly under regular running condi- 
tions it might be advisable to increase this slightly, say, to 
7 per cent. Had Mr. Porter tried running 
say, five minutes on paraffin before stopping, 
getting rid of the deposits in the 
The fuel consumptions given seemed very low, 
sumption of .66 Kev .-hour at three-quarter load on 4 
set of this si be less than .44 lb. per B.H.P.-hour, 
which would be & figure with residual petroleum. 
Mr. H. S. RUSSELL gave the result of the further experience 
had had during the past 
18 months. It was regrettable that the price of tar oil had 
increased lately, and he was afraid that was due, not so muc 
to the demand fact that many 
different people had approached the tar distillers indepen- 
dently with a view to obtaining the oil, and so had given the 
j It did not follow 
design of pulveriser gave satisfac- 
particular class of tar oil, it would be 


tory results with a , l ; 
Their object with 


equally satisfactory with 
the pilot ignition system 
standard engine j 

to make special alterations to suit varymg classes of fuel oils. 
With regard to specifications |. he did not agree 
that it was to keep the percentage of matter in- 
solublé in xylol as low as German specifications required; a 
good deal depended upon the constitution of the insoluble 
matter. The insolubles were merely foreign matter—generally 
free carbon, dirt, brickdust, scale off boiler sides, &e. These 
must not be. confounded with ash, which was, of course, the 
unburnt residue after the combustible foreign matter had been 
burnt. His firm had run engines satisfactorily on tar oil 
which contained as much as 8 per cent. of free carbon, but 
would not recommend 80 high a percentage. 
Mr. Day’s figure of 2 per cent. of matter insoluble in xvlol 
quite a reasonable one, and as much as 5 per cent. might not 
be objectionable provided it was combustible. 
Mr. Porter attached too much importance to the question 
of sulphur. While a high coking residue usually meant 
bonising of the piston tops and exhaust valves, this was 
only trouble, and it was not necessary to reject oils on this 
account. Mr. Day’s figure of 3 per cent. was probably too 
low, but it should ensure an exceptionally good oil. Any- 
thing in the neighbourhood of 10 per cent. was too high, 
but the oil would not be unusable. He did not think that the 
flash point need be much considered, a8 it was no real indica- 
tion of the composition of the oil. He confirmed Mr. Porter's 
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statement that the overall thermal efficiency when working 
with tar oil was slightly higher than with petroleum fuel oil; 
this was due to the lower viscosity of tar oil, which meant 
better pulverisation and quicker burning at the top of the 
card. ln their experiments on the matter they obtained the 
highest overall thermal efħciency with alcohol. With regard 
to the choking of the pulverisers, their experience showed 
that it was only with the tar oils ricłr in naphthalene that 
the choking occurred. There were two crystalline bodies in 
tar oil, naphthalene and anthracene; the latter was in smaller 
quantities, and mainly present in the high boiling fractions. 
The effect of both was quite similar, and the two together 
were responsible for the solidification in tar oils. The disad- 
vantages of using tar oil without pilot ignition were that 
one had nothing like so wide a choice of oils, and therefore 
could not depend so much on getting suitable supplies; also 
to get reasonably good working, it was absolutely essential 
to have increased compression. With the pilot ignition, one 
could work with 480 lb. compression, but without it he 
thought that not less than 600 Ib. would be required. It 
was also usual when running on tar oil without pilot ignition 
to use hotter circulating water, and this, of course, increased 
the liability to deposits in the water jackets. 

Mr. G. Nevie Huntiy said that the water content was 
frequently distributed very irregularly in the fuel oil, and 
the sampling difficulty must be met by taking a large sample 
for this determination. The gross calorific value should 
always be asked for, and the necessary calculations for the 
net figure made by the engineer. The grosa value: was a 
definite experimental figure, but there were several “net ” 
values in use, based on different definitions. The percentage 
insoluble in xylol was simply a measure of the suspended 
matter in the tar oil, and s high percentage of suspended 
matter was regarded as likely to cause trouble in the pul- 
verisers, as it might form nuclei for the deposition of car- 
bonised material. There seemed no reason from the chemical 
point of view why naphthalene should cause trouble in the 
pulverisers. It melted at about 80 deg. C., and would be in 
solution in the oil at temperatures below this. 

Mr. E. A. Evans agreed that it would be unwise to formu- 
late a rigid specification for tar oil at present. Our know- 
ledge of tar oil as a fuel was far too meagre to make more 
than very elastic suggestions to guide would-be purchasers 
of tar oil. Specific gravity should be determined with the 
aid of a specific-gravity bottle in preference to a hydro- 
meter. Prior to the determination of free carbon the oil 
should be filtered through fine lawn to remove pieces of wood, 
&c. The simplest method of testing for free carbon was to 
examine the oil under a microscope. If the carbon were in a 
colloidal state it would not give any trouble, but if it were 
flocculated, or coarse, trouble must be expected. Coke 
residue was purely an arbitrary figure obtained by a method 
which had not even been standardised, hence different ex- 
perimenters were liable to report different results. Conse- 
quently, it was advisable to specify the modus operandi when 
submitting a sample of tar oil to a chemist. He agreed that 
the gross calorific value should be stated. Suppliers would 
always give the higher value. The differences between the 
hydrogen content of various tar oils were not great; there- 
fore, it mattered little whether the “gross” or the ‘‘net’’- value 
wag adopted. It was most desirable to keep the ash as low 
as possible, because any unburnt substances might choke 
valves, act as abrasives on moving parts, and exert a dele- 
terious action upon the lubricating oil. As tar oil did not 
usually contain more than 1 or 2 per cent. of sulphur they 
need not be anxious about this factor. The action of sulphur 
upon the lubricant was always overlooked, but it should not 

_ The efficiency of tar oil as a fuel was largely dependent 
upon the mode of feed, &c. Much trouble was encountered 
by choking pulverisers. This did not appear to be due to 
Impurities in the fuel, but to chemical action. 

Mr. P. H. SMITH remarked that as a result of service trials 
of over 40 different tar oils which were subsequently analysed, 
he was inclined to characterise the constituents of tar oil 
insoluble in xylol, and ash, as undesirable. They should be 
as low as 0.1 per cent., as a quantity greatly in excess of this 
appeared to be associated with piston seizures in the larger 
engines. An oil rich in coking residue generally contained a 
high proportion of naphthalene. One or both of these 
elements made for safety, that is to say, allowed of the engine 
being run at smaller loads than would otherwise be possible 
without danger. An oil containing coking residue amounting 
to about 5 per cent. appeared to give best results in service. 
The difficulties experienced through naphthalene crystals 
might be satisfactorily overcome by adopting one of 
several proposals, one of which was .an addition of 
crude oil. 
& mixture of 25 per cent. crude oil with 75° per cent. 
tar oil had not, apparently, been attended with the 
phenomenon of crystallisation, so apparently the propor- 
tion of crude could be further reduced. With blended oils 
the engine operated with greater reliability than on straight 
tar oil, provided that the tar oil content was judiciously 
selected. The minimum safe load with engines to which no 
special adjustments had been made ranged round about 0.8 
of full rated load. An English invention, not vet fally deve- 
loped, apparently was " safe” throughout the full range of 
load of the engine. Two special adjustments appeared to have 
been adopted to bury tar oil in Diesel engines,' whatever 


In the coldest weather of the past winter . 


system was adopted. The timing of the opening of the fuel 


valve had been advanced from 2 deg. to 3 deg., and a slightly 
smaller flame plate had been fitted. This combination gave 
a rather peaky card, which had already come to be generally 
. recognised as the most satisfactory for engines working on 
tar oil. A year or so ago it was generally thought that high 
compression and high cooling water temperature greatly 
assisted in burning tur oil without special apparatus. Engines 
which were working with fair satisfaction under these condi- 
tions gave better results with a normal compression of 33 
metric atmospheres and an outlet temperature of the cooling 
water about 100 deg. F. as against 160 deg. F. One such 
engine was now generating 94 to 95 per cent. of its output 
on tar oil, and the fuel consumption was barely 6 per cent. 
greater than on crude. Sleeve pulverisers had been in opera- 
tion some considerable time, and he had not yet had it 
reported to him that any had choked. 

Mr. C. T. WESTLAKE said that at Guernsey they were 
troubled with the pulveriser cones and ring choking, and had 
used sleeve pulverisers to overcome this. These also helped in 
running on low loads. Their es ran without pilot igni- 
tion, and used a compression of 480 lb.; the cooling water was 
kept between 100 deg. and 1290 deg., as they foun no advan- 
tage in running at a higher temperature. The chief disad- 
vantage of working without pilot ignition was in not being 
able to run at low loads. Where engines had to run at low 
loads it would be quite satisfactory to run with one cylinder 
cut out. The remaining cylinders would bé working more 
efficiently. He did not believe in stirring the oil to overcome 
crystallisation. The oil contained impurities which were best 
left to settle out at the bottom of the tank. 

Mr. Georce B. Vickers said that Messrs. Hick, Hargreaves 
and Co. had put down a large three-cylinder engine purely 
for experimental use. Experiments were being carried out, 
and he had every reason to hope that tar oil would be success- 
fully used right down to light load without the assistance of 
pilot ignition. Until reliable data had been obtained those 
users who were compelled to change over to tar oil, and who 
had to run frequently below, say, half-load, were well advised 
in using pilot ignition. They should aim at simplifying the 
Diesel engine, and if adjustment for tar oil could made 
by a re-designed pulveriser and flame plate which would 
equally suit tar oil or petroleum oil, he thought that this wae 
the right line of action, rather than an uncontrolled pilot 
pump, which certainly did not simplify the engine. 

_ Mr. W. A. TURNBULL said that mixing tar oil and crude oil, 
in his experience, had been most unsatisfactory. He had now 
been running on tar oil since August, 1916, with perfect 
satisfaction, without pilot ignition. At first the pulverisers 
blocked up, requiring a high blast, but now every five hours 
they ran for 15 minutes on crude oil or paraffin, and the 
engine ran 300 hours without cleaning the pulverisers; even 
then it was really not necessary to clean them. om S8ep- 
tember, 1916, to May, 1917, the Diesel engine plant at Ayles- 
bury generated 369,345 units, with a consumption of 75,248 lb. 
of crude oil (residual petroleum oil) and 194,000 Ib. of tar oil. 
This corresponded to an average of .73 lb. of fuel oil per unit, 
as against an average of .69 lb. of fuel oil per unit when crude 
dil alone was used. On particular tests he obtained a result 
of .65 lb. of crude oil per unit, and .735 lb. of tar oil per 
unit. In both these cases the test was carried out at full load. 

Mr. NAPIER PRENTICE, in a communication, said that with- 
out pilot ignition the consumption of residual petroleum at 
Felixstowe was only 10 per cent. of the fuel used, and, there- 
fore, compared equally well with Filot jet ignition. Their 
tar oil had been practically free from naphthalene, and yet 
they found it advisable to clean the pulverisers after 50 hours’ 
running. With a comparatively poor load factor and small 
output, they had saved £390 to the end of May by the use 
of tar oil, and this with no capital outlay. 

Mr. Percy STILL, in a communication, said that the results 
of tests on samples of tar oil obtained from the same source 
varied very considerably, and to check some of these results 
it was decided to send precisely similar samples simultaneously 
to two laboratories to be tested. Both of these laboratories 
had had considerable experience in carrying out tests on fuel 
oils. Particular care was exercised in taking the two samples 
at the same time and in the same manner from the same bulk 


»of tar oil. These were placed in similar cans, which were 


then sealed and sent to be tested at the two laboratories. 
The comparison of the results obtaiged might be of interest :— 


Laboratory A. Laboratory B. 

Flash point -»» (Closed) 165° F. (Open) 197° F. 
Sulphur ... eee - sage bes 095 X 212% 
Water... aes sae ie 1°57 % 29 % 
Coke... aes as - 1989 % . 8°39 X, 
Solid matter insoluble in xylol 012 % 048 X 
Ash sae ive wae 019% 0°02 % 
Acidity ... see sin he. Nil Trace 
Percentage by weight distilling 

below 300° C.... see wx 575 Æ 7310 % 
Specific gravity at 60° F. 1'057 1°053 
Viscosity, Redwood No. 1, at 

60° F. ... Ses sas a. 76 Bec. 70 Bec. 
Calorific value, B.TH.U. per lb. 17,030 16,532 


Mr. Georrrey Porter (President) replied in detail to the 
points raised in the discussion. Incidentally, he drew atten- 
tion to the enormous discrepancies between the chemical 
analyses quoted by Mr. Still. 
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BUSINESS. NOTES. 


Useful Compositions.—A cement that sets like stone, 
and can withstand a temperature of 1,100° C., has obvious uses in 
engineering. These qualities are claimed for ‘“ Permanite,” an 
adhesive cement made by the NATIONAL CHEMICAL WORKS, LTD., 
Stanley Road, South Acton, London, W., which sticks to anything, 
and resists the action of oil, acid, petrol, &c. It is useful for 
making oil-tight joints, fixing articles in metal sockets, attaching 
canvas, &c., to metal, and a variety of other purposes. i 


A somewhat similar composition made by the'same: company is | 


“ Pulleystone,” a “pink paste put on pulleys,’ which sets hard, 
and is claimed to double the adhesion of the belts.. It is not a belt 
dressing : it is applied once only, and forms a new and permanent 
surface, which grips the belt, without wearing it as much as the 
usnal iron surface does. The belt can be run slacker, diminishing 
the friction loss, and at shorter centres, thus saving space. — > 


Openings in Italian Markets.—List No: 33 issued by 


the British Chamber of Commerce for Italy (Inc.), Genoa, includes 
the following inquiries from Italian firms, many of whom for- 
merly did business with German and Austrian houses :— 


No. 1,322. — Florence firm would buy for own account (or represent on com- 
mission) :—BElectrical material and lamps, ironmongery, hardware, 
copper sheets and bars, &c.; F.G.F. . 

No. 1,401.~ Italian firm at Bari wish to represent manufacturers of mators, 
machinery, and tools, for agricultural, electrical, and building pur- 
poses; B.C. & T. 

No. 1,40¢4.—Genoa engineers would represent firms manufacturing or ex- 
porting: - Electrical material, chemicals, also. steel, tools, and general 
machinery and engineering articles; G.P.C. l 


No. 1,406.—Engineer, manager of a mining ccmpany, would represent 


British manufacturers of industrial machinery in general, especially 
for shipbuilding; I.A.G. l 


No. 1,412.—Rome firm would represent on commission or buy fer own ` 
_ account T articles, lamps, insulators, lampholders, switches, 


-; B.G.B. 

No. 1,414.—Party at Venice would represent on commission manufacturers 
and exporters of :—Machinery, tools, aircraft motors, engineering 
articles, &c.; V.A.M. 

No. 1,415.—Genog representatives would handle on commission :—Gas and 
electric stoves and fittings, &c.; G.A.G. ’ 

No. 1,419.—Commission agent at Genoa is open to handle :—Metals, belting, 
engineering supplies; G.L.F. = 


Dissolutions and Liquidations.— VAUGHAN ENGINEER- 
ING WORKS, LTD., 22, Cross Street, Islington, London.—Winding-up 
order made July 24th. l 

LEITNER ELECTRICAL Co., LTD., Woking.—August 23rd is the 
last day for the receipt of proofs for dividend by Mr. G. E. Corfield, 
the liquidator. | í 

UNIVERSAL CABLE CODE (PARENT) Co., LTD., London.—Liqui- 
dator (Mr. H. de V. Brougham) released July 25th. 

THEROL FOREIGN PATENTS SYNDICATE, LTD.—A meeting is 


to be held at Bank Chambers, High Holborn, on September 5th, to — 


hear an account of the winding-up from the liquidator, Mr. H. M. 
Bayly. . 

_ ROBINSON SHIELDS Co., dealers im electrical goods and 
appliances, Kingsway Hall, Kingsway, W.C. — Messrs. W. Y. 


Robinson and A. J. Shields have dissolved partnership. Mr.. 


Shields will continue the business under the old style, and will 
attend to debts, $o. a 


Bankruptcy Proceedings.—RALPH ROBINSON GREEN- 
WELL (otherwise Gordon Granville), a director of the Harvey 


Electro-Chemical Co., Ltd.—An application was made to Mr.. 
Registrar Mellor at the London Bankruptcy Court on Friday, 


July 27th, for an order of discharge. The Official Receiver 
reported that the bankrupt failed in September, 1914, with ranking 


liabilities £5,020, and assets valued at £203, but which had pro- 
duced only £31 11s. 4d. In 1912, with money borrowed and still. 
owing, the bankrupt subscribed for £500 shares in the Harvey 


Electro-Chemical Co., Ltd. ; in February, 1913, he became a director 


of that company, but in February, 1914, a Receiver was appointed, 


He attributed his insolvency to the depreciation in the value of his 
shares, to the stoppage of his business owing to the outbreak of 
the European war. and to a judgment obtained against him by Mrs. 
Gordon, the petitioning creditor, for £750 paid to him to be ex- 
pended in the purchase of fully-paid ghares in the Harvey Electro- 
Chemical Co., Ltd. As offences against the Act the Official 
Receiver reported (1) insufficiency of assets to equal 10s. in the £ 
on the amount of the unsecured liabilities ; (2) omission to keep 


proper books of accounts ; (3) contributing to the bankruptcy by 


rash and hazardous speculations ; and (4) misconduct in having 
failed to apply to the purpose for which he received it, £750 
handed him by the petitioning creditor for the purchase at par of 
fully-paid preference shares in the Harvey Electro-Chemical Co., 
Ltd. ; also misconduct in failing to attend for the public examina- 
tion, and to obey an order of the Court in relation to his statement 


of affairs. The learned Registrar said the serious part of the case 


was the misconduct of the bankrupt. He received £750 from Mrs. 
Gordon for the express purpose of purchasing fully-paid preference 
shares in an electric company ; he appeared to have spent £100 in 
the purchase of fully-paid ordinary shares, and with the balance he 
purchased preference shares that were only partly paid ; he had 
never handed over to the lady any fully-paid shares, and the result 
seemed to be either that he had put this money in his pocket, or 
else he had spent £400 of it according to her instructions, and 
having acted upon it he had never handed her the shares. Later, 
being hopeleasly insolvent, he had offered her shares which were 


l it is written. 


not fully paid. He defended the action brought by the lady for 
recovery of the money, but judgment was given against him, and 


these bankruptcy proceedings ensued. He was also guilty of mis- 


conduct, in that he had absented himself from the Court from 
February, 1915, until a. warrant was issued against him in May, 
1917. All the offences reported by the Official Receiver had been 
established, and the discharge must be suspended for three years. 
Order entered accordingly. i 


Catalogues and Lists.—Messrs. Pass & SEYMOUR, 
Inc. (U.S.A.).—Circular tabulating particulars of Dim-a-lite 
adaptor lampholders, together with a copy of a report of examina- 
tion made for the Benjamin Electric, Ltd., by the National Physical 
Laboratory. _ | E | 

Mr. GEORGE ELLISON, Wellhead Lane, Perry Barr, Birmingham. 


—List No. 431, dealing with cable fittings, &c., for attachment to 

` ironclad switchgear of the industrial type, with prices, dimensions, 
‘and weights. A novel feature of ‘ Ellison” cable adaptors and 
‘fittings is a patented cone clamp for the armouring, which can be 


easily cut on site to suit any ordinary cable. No special drilling on 
site is required, and the cone clamp affords efficient means of 
bonding the armouring or other cable covering to the switchgear 


case for earthing purposes. 


Messrs. Rose Bros., 25-27, Milton Street, London, E.C.—Priced 


leaflet describing the R.B. “ Adamant ” electric pipe lighter. 


- Book Notices.—Aizis on Rectifying Faulis in Motor . 
Control Gear.—Mr. George Ellison, of Birmingham, has sent us a 
copy of the pamphlet above named, which has been published with 
the view of assisting electricians in charge of electrical plant, as 
well as purchasers of protective switchgear. It is one of those 
excellent manufacturers’ specialist publications which, as we have 
often pointed out, are packed full of practical wisdom and know- 


ledge based upon prolonged experience, dealing with a subject far 


more fully than any text-book can, and designed expressly to 
furnish the maximum amount of information to the reader who 
uses the apparatus of which it treats. Starting at the very 
beginning—the wording of the order for switchgear—the author 


` shows how numerous are the opportunities for error:or omission 


in describing the requirements of the purchaser ; he then passes on. 
to the consideration of the working conditions of starters and con- 
trollers, the different methods available for starting motors, causes 
of failure, the care of switchgear, pressure rises, oil tanks, inching, 
braking, &c. A few pages of illustrations of the publisher's own 
well-known and justly esteemed controlling gear are appended. 
The booklet will be of great value to many besides those for whom 


Preliminary Mathematics. By Prof. F. E. Austin. London : 
E. & F. N. Spon, Ltd. Price $1'20.—This book is intended to form 
a connecting link between the study of arithmetic and the study of 
algebra, and should be used as an auxiliary, in conjunction with 
other text-books ; its chief object is to show how to solve problems, 
and how to apply theory to practice. Hence it consists very 
largely of worked examples, and problems to be solved by the 
reader. The author has a very lucid style, and leads the student 
on by gentle steps from the most elementary ideas up to the use of 
logarithms, the solution of equations of the first. degree, quadratics, 
progressions, kc. Various actual examination papers are appended, 
with complete solutions to the problems. 

“ Production.” Monthly report of the British Empire Producers’ 
Organisation. London: Kingsway House. _ z 

“Correction Tables for Thermodynamic Efficiency.” Calculated 
by C. H. Naylor. London: E. Arnold. Price 5s. net. 

“Heat Drop Tables: Absolute Pressures.” Calculated by H. 
Moss. London: E. Arnold. Price 5s. net. 

“ Practical Costing.” By A. H. Gledhill. London: The 
Gledhill-Brook Time Recorders, Ltd. Price 38., post free. 

“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVI. No. 7. July, 1917. New York: The Institute. 


` Price $1. 7 


“The Predetermination of True Costs and Relatively True 
Selling Prices.” By F. A. Parkhurst. London : Chapman & Hall. 
Price 5s. 6d. net. . ee 

* Directions for Designing, Making, and Operating High-pressure 
Transformers.” Second edition. By Prof, F. E. Austin. London: 
E. & F. N. Spon, Ltd. Price 3s. net. Toe 


Holidays.—The works of Messrs. RuopEs MOTORS, LTD., 
are to be closed from to-night (Friday) until Monday, August 13th, 
for the annual holidays. — o . 

The works and offices of the HOFFMANN MANUFACTURING Co., 


‘Ltp., Chelmsford, will be closed from noon to-morrow (Satur- 


day), until the morning of Monday, August 13th, but urgent 


correspondence and orders received between August 7th and llth 


will be dealt with. ` 


For Sale—Tue Loypon Exectric Fire, Brighton 
Road, Croydon, are offering for disposal a Croydon factory (about 
5,000 ft.) with shafting, motors, &c. 


Cricket.—At Dagenham, on Saturday last, an interesting 
game was played between the Sterling and Marconi Lady Cricketers, 
the home XI winning by 60 and 86 to 39 and 34. The fielding of 
the visiting team was particularly smart. Mr. Guy Burney, the 

resident of the club connected with the Sterling Works, in a 
bsppily expressed speech, gave the visitors a-hearty, welcome. Mrs. 
Guy Burney kindly entertained ‘both/elevens and friends to tea, 


108 


THE. ELECTRICAL REVIEW,  [Vol. 81. No. 2.071, AUGUST 3, 1917. 


LIGHTING AND POWER NOTES. 


Argentina.—The electric light company at Las Varillas 
(Province of Cordoba) has affixed posters throughout the town 
notifying that. the service will be suspended as from July lst 
owing to the accounts for the past four months not having been 
met. 

Another company—the Compania de Eléctricidad de la Pro- 
vincia de Buenos Aires—is experiencing difficulty in collecting the 
amounts due to it from several municipal anthorities in the Province 
of Buenos Aires. The total of municipal debts to the company 
is $781,342. 

The Compania Italo-Argentina de Eléctricidad has entered into 
an agreement for the supply of electricity to the Compania de 
Tramways Eléctricos del Sud.— Heriew of tke River Piate. 


Australia.—The Sydney City Council has accepted the 
offer of the Railway Commissioners to supply electricity up to a 
maximum of 4,000 Kw. for a period of two years, the Council 
paying the Commissioners £6,000 per annum for the maximum 
load of 4,000 KW. and 0'3d. per KW.-hour for all power supplied : 
under this arrangement the payment will be dated from the day 
on which the converting plant and electrical equipment were 
completed.— 7enders. 


Barrow-in-Furness.—The electrical engineer has been 
nominated a member of the Barrow Coal Supply Committee to 
interview the Coal Controller. with a view to obtaining coal from 
Lancashire instead of Northumberland and Durham, as proposed 
in the new scheme. 

The Electricity Committee has agreed to contribute £2 2s. per 
annum to the work of the Research Committee on the heating of 
underground cables. 


Bath.—Prick Inckeast.—The Electricity Committee 
has decided to increase the present charges by 3d. per unit for 
lighting and 5 per cent. for heating. 


Batley.— YeraR’s Workrna.—The annual statement of 
accounts of the Corporation electricity department, just issued, shows 
a loss of £186 on the working of the year ended March 3ist. 
These accounts show the first full year’s working of the three- 
phase E.H.T. alternating-current installation, including a turbo- 
generator of 1,200 KW., two rotary converters, switchboard, and 
water-tube boiler, which, with extensions of mains and sub-stations, 
involved an additional capital outlay of between £15,000 and 
£16,000, and gave rise to expectations of so lowering the costs of 
production that better profits would be made. These expectations 
have failed to materialise owing to the increased cost of coal and 
reduced consumpton of current, owing to the war, and the result is 
a loss of £186, as compared with a profit of £173 in the previous 
year. Mr. S. Derwen Jones, the borough electrical engineer, in 
his report, shows that great economy has really been affected by 
the working of the new plant, and he shows a reduction in working 
costs (apart from interest and sinking fund) from 1‘08d. to 0°975d. 
per unit. The war, he states, prevented the completion of the 
cable extensions, and thus some firms who intended to take an 
alternating supply have been unable todoso ; some of the night load 
also has fallen off owing to the shortage of workpeople in the 
industties. The fact that the bulk of the present supply is con- 
tinuous current, necessitating conversion fromthe alternating current 
supply, involved a loss during the year of about 11 per cent.—a 
loss which must be proportionately smaller to the total load as the 
alternating current load increases. Owing to restricted lighting 
and the Summer Time Act, the lighting supply fell off 7} per cent. 
The traction load increased slightly by 3,594 units, whilst the 
power load increased by 282,113 units, or-37'5 per cent., main- 
taining the steady increase of the past five years. Mr. Jones 
advocates that, as the lighting load has tended to become more and 
more a purely winter load, any contemplated increase in the price 
of current should be on the lighting only, and that the 7} per cent. 
should be raised to 124 per cent. The consumption of coal has 
been reduced, and the coal per unit generated has been brought 
down from 5'7 to 4°04 Ib. The cost of coal on the year, in- 
cluding carting, tipping, &c., had been reduced from U'54d. to 
0°455d. per unit sold. 


Birmingham.— Price Incerase.—The Electric Supply 
Committee recommends that the’ new scale of charges, which 
increases the existing charges by approximately 15 per cent.. should 
take effect as from the Michaelmas reading of the meters.- 


Bournemouth.— PRICE INcrrase.—The Bournemouth 
and Poole Electricity Supply Co., Ltd., has advanced the price of 
current. from the date of the Michaelmas quarterly meter readings, 
by a further 5 per cent., making an increase during the war of 
20 per cent. 


Bradford.— Prick Revision.— The Electricity Committee 
is recommending the Corporation to increase the charges for 
current as follows :—Power consuiners having maximum demands 
of under 5 KW., and power consumers on the restricted hour rate, 
to pay an additional 20 per cent. The accounts of all other con- 
sumers which are not subject to adjustment in accordance with 
the price of coal (with the exception of the tramways department 
and consumers charged on the ‘4d. flat rate) to be increased by 
10 per cent. For heating and cooking, current to be supplied at a 
flat rate of jd. per unit, plus 10 per cent. to consumnrs already 
taking supplies for other purposes at the premises concerned, 


Bristol.—FRINGE OrnDER.—Negotiations have been con- 
cluded for supplying the Hanham Colliery at a point beyond the 
supply area, and the B. of T. is to be asked to grant an Order under 
the E.L. Act, 1909, to enable this arrangement to be completed. 


Croydon.—Price Increase.—In view of a los of 
£3,100 (which will be reduced to about £1,100 by retrospective 
repayments) on the last year’s working of the electricity under- 
taking, and an estimated loss of £4,210 during the present year, it 
has been decided to increase the charges for electricity by 15 per 
cent., in addition to the 10 per cent. approved in May. 1916. This 
will still leave an estimated deficiency of £1,200 at the end of the 
present year. 


Deai and Walmer.—The D. & W. 
Act has been extended for a year. 


Derby.—ProrosrD LLoan.—The T.C. has approved a 
scheme for the supply of electrical energy to additional works pro- 
posed to be erected for chemical manufacturing. It has als 
decided to make application to the L.G.B. for sanction to the 
borrowing of £90,000, the estimated cost of the new electrical 
plant necessary. 


Edinburgh.—Proposep PRICE IncrEAse.—The Electri 
Lighting Committee recommends that au increase should be made 
in the charge for private lighting from 33d. to 34d. per unit, and 
that the charge for power should be increased from the present 
rate of 14d. plus 5 per cent. to 1ġd. plus 10 per cent. This charge 
does not affect special agreements. The charges, if adopted, will 
take effect as from May 15th last. The estimated expenditure of the 
department for the year 1917-18 is £102,820, and the revenue i: 
£156,290 on the old rates, but if the proposed increases are adopted. 
an additional sum of £3,000 is calculated upon. 

A deputation was received by the Corporation Electric Lighting 
Committee from the East of Scotland Cinematograph Exhibitors 
Association, who complained of the charge made for inspection of 
their electrical installations. These inspections are ordered by the 
magistrates, and the electricity department holds that, as it is an 
ordinary trading concern, it does not fall within ita duties to 
provide inspectors for this public purpose except on reasonable 
charges. The Committee is to have a meeting with the magistrates 
regarding the matter. 


Heston and Isleworth. YEaR’s WoRKING.—The report 
of the electrical engineer on the working of the U.D.C. electricity 
undertaking for the year ending March last.—the 12th year of the 
concern—shows that the total income was £12,015, an increase of 
£768 over the previous year. The total working expenses were 
£7,100, an increase of only £68, leaving a gross profit of £4.91. 
After providing for interest and loan charges, amounting to 
£4,922, there was a net deficit of £7. There was an increase in units 
supplied for power of 29,490, and of those for private lighting of 
15,180. On the other hand, the units for public lighting have àe- 
creased by 116,219, which gave a net decrease in units sold of 
71,549. Dealing with the output, he shows that 1,608,588 units 
were generated, an increase of 44,115, and the number sold wa 
1,216,822, of which 890,980 were for power. The average price per 
unit showed a gain of ‘35d. per unit. The works costs had risen 
from 1°23d. per unit sold to 1°33d. i 


High Wycombe.—STREET Licutmna CHARGES.—The 
T.C. has decided to lodge an appeal in connection with the recent 
action for £1,290 successfully brought against the Corporation by 
the Electricity Co. in regard to street lighting. The Judge cov- 
sidered that he was bound by the decision in the case—Leiston (s: 
Co. v. the Leiston R.D.C. 


liford.—The Electricity Committee of the Council hs 
instructed its electrical engineer to communicate with the 
Coal Controller with regard to the utilisation of steam from the 
destructor. After negotiations the Coal Controller agreed te 
request the Ministry of Munitions to grant the necessary priority 
certificate to carry out a temporary steam scheme to make use of 
the steam now being wasted. It is proposed to transfer 4 
200-KWw. set from Ley Street, and run cable from the destructor to 
Meads Lane, at a total cost of about £600. At a joint meeting of 
the Electricity and Lighting and Tramways Committees, the charye 
for electric current to the tramways for the year ended March 31st. 
1917, was fixed at 1$d. net per unit. The Director of Electric 
Power Supply at the Ministry of Munitions has notifed that he is 
prepared to approve a scheme of extension to certain works. The 
L.G.B., upon being referred to, requested that when tenders for 
converters and cable had been obtained, the Board be farnishe! 
with a detailed estimate of the cost. 


Kingston-upon-Holl.—The extension order has been 
further extended by a year. 


Leek. — SUGGESTED LInKrnc-up.—’The U.D.C. ha 
received a communication from Stoke-on-Trent Corporation 
suggesting that the respective electricity committees should meet. 
with a view to discussing the possibility of supplying electnca: 
energy or the preparation by the respective electrical engineers v 
a scheme for linking-up the two systems. The Council decided to 
agree to the suggestion. 


London.—L.C.C.—The Finance Committee recommen: 
the sanction of the Council to the borrowing of £1.44] by the 
Battersea B.C. for the extension of electricity mains; £3,746 br 
the Bermondsey B.C. for a new electricity main ; £1,000 by the 
Bethnal Green B.C. (for house, connections; and £3,500 hy the 
Hackney B.C., for mains, tranfermiers,-&c. 


Gas and Electricity 
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L.C.C. THEATRE INSPECTIONS.—The Theatre and Music Halls 
Committee reports that recent inspections of the electrical and 
mechanical installations at places of public entertainment show a 
marked falling off in the standard of maintenance and repair. due 
partly to the difficulty of getting repairs executed and partly to 
the employment of unskilled men. Owing to the depletion of the 
Fire Brigade staff, the Committee in 1915 approved of a reduction 
in the frequency of inspection: but the Committee is now of 
opinion that in the interests of public safety more frequent 
inspections are necessary. 

L.C.C. AND ELECTRIC SUPPLY DEVELOPMENTS.—The L.C.C., in a 
letter to Borough Councils owning electricity undertakings, refers 
to the conference, two years ago, between its Special Committee 
on London Electricity and representatives of London Councils and 
London companies, upon the question of electricity supply in 
London, and states that recent events have given rise to a situation 
which renders it desirable that a further conference should be held 
at an early date. 

ISLINGTON.—The Electric Lighting Committee recommends that 
application be made to the L.C.C. for sanction to the borrowing of 
£43,000 for various extensions to the electricity undertaking. The 
Governnfent authorities concerned are prepared to support the 
application. 

SOUTHWARK. = electrical engineer reports that the working 
of the ‘Summer Time” Act has made a serious reduction in the 
output, the lighting demand being practically non-existent after 
the power load goes off in the evening. The falling off in the 
consumption of electricity, together with the increase in wages 
and the continued rise in the cost of materials, makes a further 
increase in the lighting rate unavoidable. The Committee decided 
that the following rates shall come into operation from 
September 30th, 1917 :—Lighting, 6d. per unit for the first 1,200 
units per quarter; 5d. for the second 1,200 units; 4d. for the 
third 1,209 units; 3d. for all over 3,600 units. Two-rate (com- 
bined lighting and power), 8d. per unit during “ restricted ” hours; 
2d. during “ unrestricted ` hours. 


Meltham.—Proposkp E.L.—The U.D.C. has under 
consideration the proposal of the Huddersfield Corporation to 
apply for a Provisional Order to supply electricity to the Meltham 
area. The Corporation is to be asked to receive a small deputation 
from the Council to discuss the matter further. 


Plymouth.—The Corporation has decided to apply to the 
B. of T. for sanction under Regulation B 1 to disconnect classes of 
non-essential consumers in cases of urgent necessity, in order to 
enable the supply to be continued to essential users. 


Stockton-on-Tees. — Y&AR’s Workina. — The total 
reyenue of the electricity department for the year ended March 
31st, 1917, was £10,351 ; expenses amounted to £6,084; and, after 
meeting financial charges, there was a net loss of £1, 438. A total 
of 1,717,923 units was sold, while 566,260 units were generated and 
1,271,827 units were purchased on bulk supply terms (55d. per 
unit). 


Sutton.—In reference to our note of last week in regard 
to the enforcing of the minimum charge of 13s. 4d. per quarter, 
on the present occasion the six summer months are to be regarded 
as one quarter for this purpose. ; 


Todmorden.— W aGes.—The Corporation employcs appli- 
cation for increased wages is to be referred to arbitration, the men 
having refused the Council's offer. 


U.S.A.—The Senate and House of Representatives have 
agreed to the conference report on the Bill permitting the present 
maximum diversion of 20,000 cb. ft. of water on the American side 
of Niagara Falls. The measure carries an appropriation of $25,000 
for an investigation by the War Department. But for the legis- 
lation just enacted, 50,000 H.P. would have been cut off on the 
American side of the Falls.— Electrical World. 


West Bromwich.—The T.C., last week, decided to spend 
£2,300 in extensions to plant at the electricity works, which, it 
was stated, would enable the department to practically double the 
output. Last year there was a net loss of £4,696, largely due to 
the fact that the department was under contract to supply several 
large consumers at pre-war rates. An agreement has now been 
arrived at, however, whereby these consumers will help the depart- 
ment to meet the deficit. 


York.—Prov. OrvER.—The B. of T. has extended the 

riod for one year for carrying out the York Electric Lighting 
(Extension) Order, 1914. 

YEAR'S WORKING.—The annual accounts of the Corporation 
electricity department for the past year show a total revenue of 
£41,737, and expenditure amounting to £24,062, leaving a groas 
profit of £17,676. After providing for interest, sinking fund, Kc., 
the net profit amounts to £1,941. 


TRAMWAY AND RAILWAY NOTES. 


Barking.—The lease of the section of the tramways 


bet ween the Broadway and the Boundary Bye ge to the East Ham 
Council has been renewed by the U.D.C. 
annual rental of £450. 


r ae years, at an 


T 


Blackpool.—The receipts on the Corporation tramways 
during the past month show an increase £1,328 on last year. 
From April lst to July 19th the receipts wére £29,707, an increase 
of £2,773 on 1916. The Corporation has now taken over the line 
between South Shore station and thè borough boundary at Squire's 
Gate, formerly leased to the Blackpool, St. Anne’s, and Lytham 
Tramway Co., but the latter retains running powers. 


Chester.—The gross profit on the tramways under- 
taking for the past year amounted to £5,820, as compared with 
£5,244 for the previous year. 


Continental. Swiss RAILWAY ELECTRIFICATION.—The 
electrification of the Swiss Federal railways, which has been 
advocated for 15 years, is now occupying the serious consideration 
of the Government, which has created a special department attached 


- to the Direction of the Swiss Federal railways to consider offers 


of material and equipment for the work. The question of electri- 
fication has become acute during the progress of the war. with the 
serious shortayeof coal ; the coal imports for the first three quarters 
of 1916 represented only about half the quantity imported in the 
immediate preceding years, while the cost was considerably in- 
creased. The Federal Railways form the main portion of the Swiss 
Railway system, and their electrification is simplitied by the great 
store of undeveloped water-power. The time necessary for carrying 
electrical improvements into effect will depend upon varying condi- 
tions, such as the duration of the war, the condition of the money 
market, and the development of the needs of Swiss industries and 
transportation companies. The average demand will amount to 
about 220,000 H.P., and the maximum load to 550,000 H.P. 

The total Swiss railway system, Federal and other, amounts to 
3,216 miles, of which 1,700 miles are Federal and 1,516 miles are 
owned by corporations. Of the private lines, 622 miles are already 
electrified, but only about 50 miles narrow and other gauge of the 
Federal railways are operated by electricity. Looking to further 
electrification, the Federal railways have already acquired numerous 
water properties in the valleys of the Reuss, Leventina, Rhone, and 
in the Trient, Canton Valais, and elsewhere. In all, 10 hydro-electric 
plants are projected, with 500,000 H.P. capacity. Two of these, the 
Amsteg and Ritom works, supply the Gothard Railway from 
Lucerne to Chiasso. 

The firat important Federal standard gauge line to be electrified 
is the, Erstfeld-Bellinzona branch of the Gothard Railway on the 
Lucerne-Chiasso-Milan line. This line was acquired by the Swiss 
Federal Railways in 1909, and is 68 miles in length, with 28 per 
cent. of tunnels and a grade of 2'5 to 2'7 per cent. for 25 miles: it 
was selected for experiment because of its enormous traffic with 
Italy, which caused‘a heavy consumption of coal with resulting 
smoke in the tunnels. The electrification is expected to be finished 
in three to five years; the line is being constructed on the same 
system as that of the private company, Berne-Loetschberg-Simplon. 
In 1911 the Erstfeld-Bellinzona line had a traffic requiring 
19,000 H.P. a day : experts foresee a certain increase to 21,000 H.P., 
and a probable increase to 26,000 H.P.; therefore, in order to meet 
all emergencies, a limit of 60,000 H.P. is being planned for. 

The Commission has decided to install five turbines of 8,000 H.P. 
instead of three ‚turbines of 13,000 H.P. each. The works at 
Amsteg develop 26,000 H.P. and at Ritom 32,000 H.P. from 
the Ritom Lake; for this construction 1,600 yards of pipe line is 
necessary. Another series of plants developing 70,000 H.P. is con- 
templated for Eastern and Central Switzerland. The cost of elec- 
trification of the Erstfeld-Bellinzona line is estimated at £1,600,000, 
and the cost of electrifying the entire Federal Railway system is 
estimated, roughly, at £40,000,000.— U.S. Commerce Reports. 


Halifax.— WacGes. — The Corporation has agreed to 
submit to arbitration a demand by the employés for an advance 
of 12s. per week above pre-war wages. The Corporation granted 
8s. per week, which the men do not consider sufficient. 


Keighley. Wacrs Awarp.—The award of the arbitrator 
in the tramway workers’ application for higher pay, is that there 
be no alteration in the minimum rates, but that males of 21 and 
upwards should have war bonus increased from hs. to 6s. per week. 
and those under 21 shall have bonus of 3s. per week. Female 
employés of 18 years and upwards are to have 3s. 6d. bonus, and 
those under that age 2s. These rates will operate as from the first 
pay day after June 30th. 


Leeds.— Women Inspectors.—In regard to the pro- 
posed appointment of women inspectors, the Tramways Committee, 
after hearing the views of a deputation of workers, unanimously 
passed the following resolution for submission to the Tramway 
Workers’ Union :—‘‘ That the Committee; having carefully con- 
sidered the matter, resolve that the Union be informed that there 
is no intention that the females to be appointed shall have any 
control over the motormen ; that the male inspectors shall continue 
to act as heretofore ; and that the Committee, being quite con- 
vinced of the necessity of some increase of inspection and 
supervision, both in the interests of the public and of the female 
employés, do not consider there is any reason to vary their resolu- 
tion of June 18th.” This means that the Committee will proceed, 
subject to the City Council's approval, with the appointment of six 
female inspectors, who will be selected from amongst the women 
who were the first conductresses. Their duties will be confined to 


the inspection of tickets and/supervision of the conductors, who are | 


almost all females, 
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Leicester. —Fare Revision.—To meet an anticipated 


increased expenditure of £22,000 on the tramways during the . 


present year as compared with 1916, the fares are to be revised 
and all free passes are to be withdrawn, except to blind and 
crippled persons and wounded soldiers. A site for a building 
for converting plant has been purchased on the north side of East 
fas Road, for £200. The estimated cost of the building is 
£1,580. 


London. — L.C.C. — The - Highways Department has 
settled 685 claims against the Council in respect of accidents 
arising in connection with the working of the tramways, at a cost 
of about £6,795. In 20 other cases actions were brought asrainst 
the Council ; in 12 of these a verdict against the Council was given, 
and sums amounting to £603 and costa had to be paid ; six actions 
resulted in the Council's favour, and two were withdrawn. The 
Committee has approved the settlement for £461 of claims made 
by the Council in respect of damage to tramways property, and has 
also received £3,272 from H.M. Government in respect of the repair 
of damage to tramways property. 

The L.C.C. Highways Committee recommends that its chairman 
and vice-chairman, or in the absence of either, Mr. W. J. Squires, 
attend the business meeting of the Municipal Tramways Associa- 
tion at Blackpool on September 20th and 21st, which will replace 
the usual annual conference. 


Wolverhampton.— Year's Workinc.—The gross profit 
on the tramways for the year ending March 3lst, 1917, was 
£26,180 ; deducting interest and repayment of loans, the net 
profit was £12,541, from which £6,580 is to be appropriated in 
aid of the rates. Owing to the impossibility of obtaining labour 
and material, a good deal of maintenance and repair work is in 
arrear. There is now £10,660 in hand to meet the cost of this 
suspended work. During the year 1,162,269 car-miles were worked 
and 14,913,789 passengers carried, as against 13,296,146 passengers 
in 1915-16. The sum of £56,645 stands to the credit of the reserve 
and renewals fund. 


York,— YerAR’s Workina.—The annual report of’ the 
Corporation tramways for the year ended March 31st last shows 
total receipts amounting to £40,197 ; expenditure, £30,938 ; and a 
gross profit of £9,268. After providing interest on capital and 
contribution to sinking fund, &c., there was a deficit on the year's 
working of £964, as compared with a surplus of £1,792 for 1915-16. 
The car-mileage was 826,283 and the electric ’bus-mileage 76,993, 
wae the car receipts were 10°9d. and the bus receipts 7°98d. per 
mile run, 


TELEGRAPH AND TELEPHONE NOTES. 


Argentina.—The Municipal Commissioners of Buenos 
Aires have received an application for a concession for an automatic 
telephone service in the city, from a Mr. Alex. Schwimmer, repre- 
senting three strong financial houses, whose names and nationality 
are being kept secret. Mr. Schwimmer states that a capital of 
$25,000,000 m/n. will be available from this source whenever it is 
required. 

A similar, but independent. application has been presented to 
the Municipal Commission by a company styled “ La Positiva.”— 
Reciew of the River Plate. 


Braziii—The Government proposes to erect a very 
powerful wireless station near the mouth of the Amazon. It will 
be in direct communication with the Sayville station, New York. 


Round the World in 164 Minutes.—The New York Times 
recently dispatched a telegram to itself round the world; the 
circuit, 28.613 miles in length. was traversed in 164 minutes, the 
shortest time on record for an ordinary message. 


Spain.—A draft scheme has been presented by the 
Director-General of Communications to the Government of a 
project to reform the national telephone system. Premising that 
Spain possesses only one telephone for every 571 of her town 
populations, while France has one for every 143, England one for 


every 63, Germany one for every 43, and Denmark one for every - 


23; and that Spain has one rural office for every 45,000 inhabi- 
tants, while Germany has one for every 1,500, Denmark one for 
every 1,350, France one for every 2,321, and England one for every 
3,440 inhabitants, the draft scheme proposes to establish telephone 
offices in the greater number of town and rural communities 
hitherto unprovided with these services, which now only exist in 
108 of the principal cities and towns. To carry out this project, it 
is proposed to impose on the provincial Deputations the obligation 
to contribute up to 20 per cent. of the cost of their respective net- 
works, and gal] into being a National Telephone Institution with 
power to raise a fund of 60,000,000 pesetas, the estimated amount 
which the 40 provincial networks would cost, including the purchase 
of existing private rural lines. The fund created would be 
liquidated by the receipts from the telephone service. The scheme 
has, it is said, been well received in Spain. —ZJndustria é Invenciones, 


CONTRACTS OPEN and CLOSED. 


OPEN. | 
Australia. —SYDNEY.—August 22nd. N.S.W. Govern- 


ment Railways and Tramways. Thirty-six induction motors 
(Specification No. 488). September 19th.—One 225-H.P. synchro- 
nous motor (Specification No. 489). Particulars from Electrical 
Engiueer’s Office, 61, Hunter Street, Sydney. ; 

MELBOURNE.—October 10th. Department of the Navy. Pumping 
plant and equipment for the Commonwealth Naval Dockyard, 
Cockatoo Island, Sydney. Specifications from the Director of 
Navy Contracts, Melbourne. 


Blackburn.—August 4th; Steam coal for 12 months 
for the Electricity Department. Mr. P. P. Wheelwright, Engineer 
and Manager. 


Keighley.—August 3rd. 12,000 tons best slack and 
small slack coal for Electricity Department. Six-monthly and 
twelve-monthly period. Mr. H. Webber, Boro’ Electrical Engineer. 

London. — BERMONDSEY. — Sept. 7th. B.C. 500-Kw. 
rotary converter. See “ Official Notices” to-day. l 

H.M. OFFICE OF WoRKS.—August 7th. Insulated lamps and 
lampholders. See “ Official Notices ” to-day. 


Warrington.—August 14th. 7,500 tons of slack coal 
for the Electricity and Tramways Committee during six months 
from September 10th, 1917, and alternatively for part or whole of 
15,000 tons of slack during 12 months. Mr. F. V. L. Mathias, 
Borough Electrical and Tramways Engineer, Howley, Warrington. 


CLOSED. 


Barrow.—T.C. Electricity Committee :— 


Steam and feed pipes.—Aiton & Co., £115. 

Ironwork for boiler foundations.—Stirling Boiler Co., £242. 

Motor for chain-grate stoker (exclusive of starting gear).—Electromotors, 
Ltd., £59 18s. 

Bub-station H.T. switchgear.—British Thomson-Houston Co., £342. 

Boiler and economiser foundations.—J. Simmons, £319. 

Brickwork setting.—Bradley & Lonsdale, £415. 

Sub-station foundations.—J. Simmons, £57. 

L.T. switchgear.—British Thomson-Houston Co., Ltd., £867. 

Renewal of contract for Featherstone washed peas for 12 months at same 
price as last contract.—O. M. Huartson. 


Bath.—T.C. Stoker and fan for boiler at the electricity 
works: Underfeed Stoker Co., Ltd., £491. 


Derby.—T.C. Accepted tenders :— 


Two miles of overhead wires for the tramways.—B.I. & Helsby Cables, 
td., £290. 
Coal for the electricity works.—Mr. D. McCarthy. 


Gloucester.—The Electricity and Light Railway Com- 
mittee has accepted the tender of the D.P. Battery Co. for a new 
battery at the electricity works, with glass cells, at a cost of £933, 
subject to a satisfactory price being obtained for the old lead cells. 


„Leicester. —T.C. Accepted tenders :— 


Biemens Bros., Ltd.—1,000-kw. rotary converter, £3,100 ; switchgear, £410. 
Glover & Co., Ltd.—Cables, £8,425. 


Leyton.—U.D.C. Tudor Accumulator Co. : Maintenance 
of accumulators at the electricity works. 


London.—I..C.C.—The Highways Committee has pur- 
chased 42,335 tons of coal and 25 tons of coke for use at the 
Greenwich generating station, at a cost of about £73,000, during 
the quarter ended June 30th, 1917. . 
Supply of tramway fittings, equipment, &c., 1917-18. Accepted 
tenders :— i 
Class T 14, items 8 and 4. Baking and air-drying insulating varnish.— 
Pinchin, Johnson & Co., Ltd. 

Class T 15, items 1 and 2. Finishing insulating varnish.—Jensen and 
Nicholson, Ltd. 

Transfer of two rotary converters from Greenwich generating station to 
Woolwich, £265.—Dick, Kerr & Co., Ltd. 

100 driving-wheel axle forgings for tramcars, £387 10s.—W. Beardmore 

and Co., Ltd. 

Vulesnieed bitumen cable, £755.—Callender's Cable & Construction 

Co., T Í 

STEPNEY.—Electricity Committee. Accepted tenders :— 

1,200 tons of Coleorton small nuts.—J. H. Beattie & Co., 27s. 6d. per ton. 


2,000 tons of New Hucknall Deep 13-in. slack.—A. Blackman & Co., 28s. 2d. . 


per ton. 


Mauchester.— Electricity Committee. Accepted tenders: 
High and low-pressure steam and feed pipework.—Stewart & Lioyds, Ltd. 


Stores for 12 months :— 


Boiler tubes.—British Mannesmann Tube Co. 

Carbon brushes.—Le Carbone, Ltd.; Morgan Crucible Co., Ltd. 

Dynamo brnshes.—Johnson, Clapham & Morris, Ltd. 

Electric wires and cables.—Andrew & Co.; B.I. & Helsby Cables, Ltd.; 
8t. Helens Cable & Rubber Co., Ltd.; C. Macintosh & Co., Ltd. 

Special turbine oi].—C. C. Wakefield & Co. (six months). 

Air-cooled transformers.—British Electric Transformer Co., Ltd. 

Stoker links.— Babcock & Wilcox, Ltd. (three months). 


Salford.—T.C. Accepted tenders :— 


Mann’s Patent Steam Cart & Wagon Co., Ltd.—Five-ton steam tipping 
wagon for the Electricity Department, £860. 

Doulton & Co., Ltd 
mately £154. 
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Walthamstow.—-U.D.C. Accepted tenders :— 

Foster Construction Co., Ltd.—Extension to boiler house at the generating 
station, £775. i 

Fleming, Birkby & Goodall.—Line material for tramways overhead 
equipment. 

Frederick Smith & Co.—Trolley wire for same. 

London & Lancashire Fire & General Assurance Association, Ltd.— 
Insurance of the first Brush Ljungstrom set at an annual premium of 
£60. less 15 per cent., to cover breakdowns to the extent of £1,250. 

W. T. Henley’s Telegraph Works Co., Ltd.—Cables, 

British Thomson-Houston Co., Ltd.—Switchgear. 

British Electrical Transformer Co,—Transformer, 


Waterford.—Corporation. Recommended tender : Messrs. 


station. 


Wolverhampton.—T.C. Accepted tenders :— 


Drake's, Ltd.—Duplicate drag link conveyor at the electricity works, £350. 

Staveley Coal & Iron Co., Ltd.—Cast-iron pipes, £750. 

Brush Electrical Engineering Co.—Two 300-kw. transformers, £238 each. 

Lea Recorder Co.—Two recorders for measuring steam consumption, 
£85 10s. each. } 


7 NOTES. 


National Insurance Acts.—Tle Umpire has decided 
'~ that contributions are payable in respect of :—- 

2,358 X. Gatemen employed in connection with insured trades, 
and engaged wholly or mainly by way of manual labour—e.g., in 
such work as opening and shutting gates, taking in and handing 
out checks, operating a weighing machine, keeping the yard tidy, 
carrying messages. 

This decision modifies decision B. 50 (Board of Trade Journal of 
June 6th, 1912), and subsequent decisions relating to gatemen in 80 
far as they may conflict. 

In pursuance of the Unemployment Insurance (Umpire) Regu- 
lations, 1912, notice of an application has been given for decision 
as to whether contributions are payable or not for the 
following :— 

499 X. Workmen described as valvemen, hydraulic main men, 
tar main men, tar pit men, employed in connection with coke 
ovens. ` : 

Any representation may be made to the Registrar, Office of the 
Umpire, 47, Victoria, Street, London, S.W., 1, on or before 

August 9th. A decision will be given on or after August 13th. 


Russian Electricity Prices : Application for Increase.— 
The Russian League of Electric Stations for Public Use has applied 
to the Ministry of Trade and Industry with a request respecting an 
increase in the price of electricity. The League explains that the 
present valuation of electricity will lead to the stoppage of electric 
concerns, which would, of course, refiect disastrously on the supply 
of power to industries working for the national defence, and intro- 
duce considerable disorganisation into the life of many towns. 
The only issue from such a position appears to be the granting of 
a legal order increasing the tariffs for electrical energy. At the 
same time, the League proposes a strict limitation of the profits of 

electrical concerns on the following basis :—The net profit of 
private electrical concerns for public use to be limited to 8 per 
cent. Half of the profits over 8 to 10 per cent. to be made over to 
district institutions, and all profits over 10 per cent. to go to the 
Treasury. The increases in the tariff proposed by the League are 
as follows :—Tariffs of 5 copecks and under inclusive, to 200 per 
cent. ; over öc. and up to 10 c., 150 per cent. ; from 10 c. to 15 c., 
125 per cent. ; from 15c. to 20c., 100 per cent. ; from 20 c. to 30c., 
75 per cent. ; and over 30 c., 50 per cent. At the same time, how- 
ver, the tariffs shall in no case exceed 60 copecks per KW.-hour 
1 copeck = 4d.). In view of the importance of the request, as it 
ffects the interests of the whole population, a special conference 
as been called of the Electrical Current Committee to consider the 


uestion. 


The L.C.C. and Munitions.—Reports recently presented 
o the Education Committee of the Council give a short statement 
f the work accomplished during the past two years. Very soon 
fter the formation of the Ministry of Munitions, efforts were 
ade to utilise the educational resources of the London Technical 
nstitutes to the fullest extent on munitions. ‘As the demand for 
-aining students did not tax the whole energies of the Council’s 
ryanisation, it was decided to detail skilled staff from other 
ranches of the service into certain institutions which could take 
p the manufacture of gauges, this line being urgently called for 
. the time by the Ministry of Munitions, and it has been possible 
, develop this work toa remarkable degree by the utilisation of these 
illed workers, with comparativély little interferencé with the 
yrmal activities in technical education. With the special object of 
‘oiding interference with ordinary educational work, the training 
ntres for munitions students were placed at Brixton and Shore- 
tch, where engineering instruction is not ordinarily given, and 
ese centres were equipped with machines drawn from handicraft 
ntres, and with more modern tools supplied by the Ministry of 
unitions. 

During the past eight months efforts have been concentrated on 
taining the most suitable and up-to-date machinery, and, as a 
sult, the equipment of the centres has been brought up toa 
lly high level. An effort has been made to secure such equip- 
„nt as will not only meet the immediate urgent demand for the 
tput of munitions, but will be of real value afterwards in 
hnical training. It is now very clear that much more attention 


` 
+ 
1 


mee E oan o. f 
ED ci . 


Keating & Gaule, installation of an electrical system in the fire 
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must be devoted after the war to instruction in workshop processes 
and production, and skilled staff suitably qualified will be necessary 
for this purpose. Fortunately, the line of work which has been 
successfully developed—gauge-making, &c.—has placed not only 
an adequate, but a more than adequate, staff within reach in the 
Council's service to enable each centre marked out for engineering 
training to be made a focus of educational activity far beyond any- 
thing previously possible. 

The value of the machines and equipment provided is approxi- 
mately £7,000. It is claimed that, jointly, the manufacturing 
centres are comparable in machine tool equipment with any 
technical college in the kingdom, so that, given adequate staffing, 
very great progress in machine shop training will be possible. 

The total staff now engaged in these shops on the manufacture 
of munitions is 205. The output of gauges during the first year's 
work was 18,091 ; during the second year's work, up to June 30th, 
1917, the output was 30,469 ; a total of 48.560 in two years. In 
addition, a quantity of work of less importance has been under- 
taken. The staff, as a whole, have been working from 64 to 74 
hours per week for the past year, and the work done reflects the 
highest credit on thosé who have participated. 

During the two years ended June 30th, 1917, 8,089 students have 
been under training as munition workers in the various centres, of 
whom 6,088 have been certificated on satisfactorily completing 
their training ; 5,751 of these are known to have obtained employ- 
ment on work of national importance. The total staff engaged on 
training numbers 95. 


Legal.—In the City of London Court, on July 31st, before 
His Honour Judge Rentoul, K.C., an action was brought by Mrs. 
Annie Jeffery, of Henley. to recover £1 10s. against Messrs. William 
Lund & Sons, jewellers, 56, Cornhill, E.C., for damage caused to a 
musquash seal coat through the defendants’ electric heater not 
being sufficiently guarded. Plaintiff said that she went to the 
defendants’ shop to buy a tortoise-shell bag frame, and was asked 
to look at one in the window. While she was doing that, her coat 
was burned by the electric heater, which was on the floor under- 
neath the window. The burned piece of fur had been replaced at 


` an expense of 30s. She bought the coat for £35, and while there 


had been a great difficulty in matching the fur, a casual observer 
would not detect the repair. Defendants said that the plaintiff's 
statement was quite accurate. She must have been short-sighted, 
and tip-toed to look into the window. Before he could say, 
“ Don’t go too near the radiator,” she burnt her coat. Of course, 
they were sorry, but they could not accept the onus for the damage 
done. The radiator was wired in a proper manner. Judge Rentoul, 
K.C., was afraid it was not, or the plaintiff's coat would not have 
been burned. As the defendants invited people to go into their shop 
to buy goods, they must keep it in a safe condition, so that 


_ there would not be anything in the nature of what lawyers called 


a trap. There must not be anything that would burn a lady 
customer’s coat. If the plaintiff was short-sighted—and she said she 
was not—it made no difference. It might be that the electricians 
were in fault in not better guarding the heater. Plaintiff's demand 
was very modest. If electric heaters were put into business 
premises, the owners did so at their own peril. The customers 
must be kept safe. Judgment for the plaintiff. 


Electricity on Board Ship.—In a report on marine 
hygiene, the Assistant Medical Officer of Health for Liverpool 
insists upon the general introduction of lighting and ventilating 
by means of electricity, points that can now be dealt with by the 
standardisation of construction. Incidentally, he mentions that 
on very large liners one method which has had good results, and 
allows of several changes of air per hour in the cabins, consists in 
using four large fans, 5 ft. in diameter, driven by electric motors. 
These drive the fresh air from the upper deck into shafts suitably 
distributed. The air is sufficiently heated on entering, by meansof 
steam coils, to allow the temperature of 60° F. to be maintained in 
the terminal distributing shafts. He proceeds to suggest that the 
exhaust fans for extracting the vitiated air from the cabins should 
be of smaller capacity than the blowing fans, to enable a slight 
internal pressure to be always maintained. It is, he says, very 
desirable that the lighting of living quarters should be more care- 
fully arranged, and electric lighting has made a great improvement 
in the larger vessels, 


The Supply of Platiaum.—In 1916 the crude platinum 
mined in Colombia, estimated at 25,000 oz., was refined in the 
United States, and reports received from U.S. refiners show 


- that 28,088 oz. of metals of the platinum group was recovered by 


them from all sources, foreign and domestic, of which 24,518 oz. 
was platinum (1 oz. troy = 31°1 gm.). 

It is known that the Colombian deposits will be more extensively 
developed during 1917 than ever before, and it is estimated that at 
least 30,000 oz. of crude platinum, containing 85 per cent. metal, 
will be derived from that source. It is hoped that in 1917 deposits 
in the United States will yield more platinum than’ heretofore, 
that platinum derived from all sources other than foreign crude 
will exceed 7,000 oz.. and that the production of crude platinum 
will be at least 10 per cent. greater than in 1916. 

The Russian situation is very difficult, but it is known that there 
are considerable stocks of crude platinum held in Russia which are 
available to the Allied Governments. It is believed that the pro- 
duction from Russia in 1917 will be considerably increased, perhaps 
equalling the 1915 output (124,000 troy oz.). | 

The available supply of platinum in the United States appears to 
be adequate to meet immediate needs.— Metallurgical and Chemical 
Engineering. 
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Electrolytic Zinc, —A pamphlet published by the United 
State Geological Survey, relating to the output of zinc in the 
United States during 1916, contains a paragraph on the production 
of electrolytic zinc. The total capacity at the end of 1916 was not 
as great as the original estimate of the Survey, and instead of 
60,000 tons, the actual rate of output was 40,000 tons per year. 
This fact was due to the delay in completing several plants. It is 
stated that when the plants now under construction are at work, 
the yearly capacity will be 85,000 tons. The actual output of 
electrolytic zinc during 1916 was 12,916 short tons, of which 1,800 
tons was produced by refining prime western spelter, 887 tons was 
refined from scrap and dross, and 10,229 tons was produced direct 
from ores by leaching and electro-deposition. The total production 
of zinc in the United States during 1916 was 667,456 short tons. 
A table gives particulars of I] electrolytic zinc plants in the United 
States. In writing of electrolytic zinc in North America, it is 
desirable to mention also that one of the most important plants is 
at Trail, British Columbia.— Mining Magazine. 


The Engineers’ Ballot on Dilution.—It will hardly be 
possible for the Ministry of Munitions to proceed with their 
acheme for enforcing dilution on private work in face of the engi- 
neers’ ballot. which wave 45,000 votes against and only 8,900 for 
it on a voting membership of about 200,000. It may be expected 
that the Government will drop this feature of the Munitions 
Amendment Bill, and concentrate on carrying out dilution on 
private work, wherever possible, by agreement. The remaining 
provisions of the Bill, many of which anticipated specific recom- 
mendations by the Industrial Unrest Commissioners, will probably 
be passed into law without further delay.— 7% mex, 


U.D. Councils’ Association and Electricity Supply.— 
At the quarterly meeting of the Executive of the Urban District 
Councils’ Association. consideration was given to the evidence to 
be submitted to the Electric Power Supply Committee, and the 
following resolution was passed :— 

That a Sub-Committee be appointed to consider the evidence to 
be furnished on behalf of the Association, it being the view of the 
Executive Council (1) that the future electricity supply of the 
country must be looked at from a national and not from a 
parochial point of view. the first consideration being a supply of 
cheap electricity : (2) that it is essential that any scheme for the 
construction of large stations should secure a satisfactory supply 
of energy in bulk on fair terms to any local authority authorised to 
supply and desiring the same; (3) that the profit of any bulk 
supply undertaking ought to enure for the benefit of the com- 
munity ; and (4) that if any existing undertakings are taken over 
they should be acquired on equitable terms. 


Volunteer Notes.—County oF LONDON VOLUNTEER 
ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street, 
Oxford Street, W. 

Orders for the week, by Lieut.-Colonel C. B. Clay, V.D., commanding :— 

Saturday, August 4th, to Sunday, Auguet 12th.---Camp at Esher. During this 
period the Headquarters at Balderton Street will be closed, and will be 
reinoved to the Headquarters at the Camp, Claremont Park, Esher. 

Muaketry.—The range at Belvedere Road will be open on Tuesday, Wed- 
nesday and Thursday, August 7th, Rth and 9th, respectively, from 5.30 to 7.0. 

Armlets.—'The new issue armlets can now be obtained at Headquarters, and 
every enrolled man must obtain one withont delay, and all old (red) armlets 
must be returned to the Orderly Room. 


(By order) MACLEOD YEARSLEY, Company Commander and Adjutant. 


B. of T. Committee on Electricity Supply.—Thie General 
Purposes Committee of the L.C.C. has recommended that Standing 
Order No. 177 be suspended so far as may be necessary to enable 
the confidential report of July 14th, 1914, by the Comptroller of 
the Council, the chief engineer, and Mr. C. H. Merz, on the question 
of London electricity supply, to be submitted in evidence before 
the Electric Power Supply Committee of the Board of Trade. 


‘Zirconia as a Refractory Material—The 7ronsuctions 
of the Ceramic Society, says -Vature, contain an interesting article 
by Mr. J. A. Audley on this subject. The melting point of raw 
zirconia is in the neighbourhood of 2,000° C., that of the purified 
material being considerably higher. It can be both melted and 
volatilised in the electric furnace. It is a“ neutral” substance of 
the same type as alumina, and is said to have a high resistance 
to the fluxing action of both acid and basic slays. Its heat con- 
ductivity is remarkably low, and its coefficient of expansion on 
heating is nearly as low as that of quartz glass, both of which are 
very valuable properties. It resists the action of fused cyanides 
and alkalis. 

As a lining for electric arc furnaces the natural product is good 
enough, its high melting point, low thermal conductivity, and 
small coefficient of expansion making it particularly suitable 
for this purpose. Now that it is obtainable at comparatively 
reasonable prices, it can be used for the manufacture of refractory 
bricks. 


Educational.—C1TY AND GUILDS OF LONDON INSTITUTE. 
—The Department of Technology has issued the programme for 
1917-18, containing the regulations for the conduct of classes and 
examinations of candidates in technological subjects, &c. It is 
announced that in the event of the continuance of war. it will 
not be possible to hold the examinations in Grade I and Final in 
Electrical Installation Work in 1918, and modfications may become 
necessary in other respects. 


Appointment Vacant.— Assistant constructional engi- 
neer for the Birmingham Electric Supply Department. See our 
advertising pages to-day, 


Bequest for Research.—The late Sir Charles Holcroft, 
Bart.. ironmaster and colliery proprietor, bequeathed to Birmingham 
University £5,000 to establish a “* Charles Holcroft Research Fund.” 
the income to be applied to promote and encourage research work 
in Chemistry, Physics, Engineering, Mining, Metallurgy, &c. 


Fatality. —The Times states that while chasing a crab on 
Southend Pier, on Tuesday, a boy, aged .11, stepped on the live rail 
of the electric tramway, and was killed. 


Electrical Import Restrictions—The Import Restric- 
tions Department of the Board of Trade have under consideration, 
in consultation with the London Chamber of Commerce, Oxford 
Court, Cannon Street, London, E.C. 4, the granting of a concession 
allowing the restricted importation of the following goods ;— 
(a) Electric dry cells: (b) arc lamp carbons; (e) searchlight 
carbons ; (d) battery carbons. Firms who were importing these 
goods last year should communicate with the London Chamber of 
Commerce, asking for particulars as to the steps which should be 
taken to obtain licences. 


The Ministry of Munitions and Gas.—In view of the 
paramount importance of meeting the increasing need for by- 
products obtained from the carbonisation of coal at gasworks. the 
Minister of Munitions wishes to impress upon those possessing gas- 
burning appliances the desirability of using yas in preference to 
any other means of obtaining light, heat, or power. At present an 
increased supply of gas can be provided without: difficulty, inas- 
much as during the summer months gas undertakings generally 
are in a position to manufacture in excess of the ordinary requir- 
ments of consumers.— Daily Telegraph. 

It will be observed that this instruction is addressed specifically 
to those possessing gas-burning appliances.” 


Electricity from Irish Peat.—It is announced that Mr. 
Keating, M.P., secretary of the Industries Committee of the Irish 
Parliamentary Party, has received an assurance from the Prime 
Minister that the representation as to adding to the Irish Com- 
mittee on Peat a member with electrical experience will recelre 
attention. The name suggested is that of Dr. J. F. Crowley, the 
Irish representative on the Board 'of Trade Committee which i: 
investizating the sources of electrical power in the United Kingdom. 
It is claimed for him that he is possibly the only Irishman who has 
had extended practical experience of research on a large scale in 
relation to electrical engineering. An experiment in the production 
of electricity from peat is now being made, and it is held by expert 
authorities that in that direction mainly lies the best and mos: 
serviceable use of the vast reserve of peat stored in the Irish bogs. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and eset 
also electric tramway and railway officials, to keep readers af t*r 
ELECTRICAL REVIEW posted as to their morements. 


Central Station and Tramway Officials.— Hull Corporati 
tramways manager reports that Mr. J. CLappison, a member 
of the staff, has effected an improvement in the soldefit? 
irons used by the department. On the manager's recomment:- 
tion, the Corporation has granted him an award of tw 
guineas. : 

At the meeting of the Heston and Isleworth U.D.C., t 
Electricity Committee reported that the exemption of Mr. P. 
Rycrort, the electrical engineer, had been withdrawn by th 
Military. It was granted him as a whole-time official, be! 
for two months he had been engaged partly in the Controller 
of Mines Department, and on that ground the certificate ha? 
been withdrawn. He could, however, the Munition Ate 
Dilution Officer stated, obtain a protection card, Army For 
W 3,476b, and the Committee recommended that this Ñ 
done. A number of members objected to the recommen 
tion. If the engineer was not necessary as a whole-twr 
official he ought to be in the Army, being in Class A. © 
Hales said that Mr. Rycroft early in the war declared his 
willingness to enlist. Let him do so now. Mr. Lobjoit spid 
they had nothing to do with Mr. Rycroft’s wishes. They had 
only to consider him as the responsible head of 9 valusbe 
undertaking, where nearly all the rest of the staf ha: 
joined up. If a breakdown occurred there was no one 38 
could set things right. Although with the Controller > 
Mines daily, the engineer could be got at at any mometl. 
and the arrangement was that he was to be spared if 
lutely required. The Committee's recommendation ™ 
agreed to. ; 

Brighton Tramways Committee has increased the salary » 
Mr. Marsh, engineer and manager, from £400 to £500 a se 
subject to the condition that the amount of the increase shal. 
during the time that he is acting as an Assistant Directar 
Shipyard Labour, be reduced by an amount equivalent ¥ 
the pecuniary benefit derived by him from the allowance 
expenses to be made to him by the Government. a 

The Bolton Electricity Committee has received the ka 
tion of Mr. RorrrT BAKER, superintendent of the fitting: ¢ 
partment, and passed a resolution expressing high, ap? k 
tion of his servicesy and regretting that, owing to ill-beit. 
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he deemed it necessary to retire. Mr. Baker is to continue 
in a consultative capacity at a salary of £62 10s. 

Mr. F. Frrencu, deputy borough electrical engineer of 
Bridlington, has been appointed O.C. of Vol. R.E. (Signal) 
Section at Bridlington. 

‘The Derby Electricity Committee has appointed Mr. G. H. 
Lake chief assistant engineer, at £250 per annum. 

- The Highways Committee of the L.C.C. reports that, in 
connection with the reorganisation of the Council’s tramways 
department, applications were invited for the positions of 
rolling stock engineer and permanent way engineer at salaries 
of £1,000, rising to £1,200, and £800, rising to £1,000 respec- 
tively, no limit of age being prescribed. In response to the 
invitations, 32 applications were received for the position of 
rolling stock engineer, and 39 for the other appointment. 
After examining the applications, &c., the Committee does 
not feel justified in. recommending the appointment of any 
candidate to the positions as advertised, and under the cir- 
clunstances recommends :— 


That Mr. W. E. Ireranp, rolling stock superintendent in the tramways 
department, act temporarily as rolling stock engincer, and that while so 
acting he be granted, in addition to his salary (£525 a year), a special 
atowance of £225 a year; that Mr. H. S. May, assistant rolling stork 
superintendent in the tramways department, discharge temporarily the dutics 
of rolling stock superintendent: in the rolling stock branch as reorganised, 
ant that while discharging these duties he be granted, in addition to his salary 
(E5 a year), a special allowance of £75 a year; that Mr. G. W. Kwicnt, 
superintendent. of the central car depôt, occupy temporarily the position 
similarly designated in the rolling stock branch as reorganised, and that 
while oœcupying this position he be granted, in addition to his salary (£300 
a vear) a Special allowance of £100 a year; that Mr. J. B. WELLING, perma- 
nent way engineer in the tramways department, occupy temporarily the posi- 
tien of head of the permanent way branch as reorganised, and that while 
wcupying this position he be granted, in addition to his salary (£600 a 
es a special allowance of £150 a year; that Mr. J. R. WicNar, technical 
assistant in the tramways department, act temporarily as a technical Assistant 
to fhe permanent way engineer, and that while so acting Mr. Wignal be 
granted, in addition to his salary (£340 a year), a special allowance of £100 
a vear; and that, until further order, Mr. W. P. FARQUHARSON, general 
assistant, do act in the position of chief clerk in the tramways department. 


. 


General.— Mr. A. P. Trotter, Electrical Adviser to the 
Board of Trade, after 21 years’ Government service, 1s return- 
ing to professional practice as a consulting engmeer. He 18 
entering into partnership, as from October Ist next, with 
Messrs. Handcock & Dykes, under the style of Handcock, 
Dykes & Trotter. The offices of the firm will be at 11, Vic- 
toria Street, London, S.W.1. For the next six weeks Mr. 
Trotter's address will be ‘‘ Coates Farm, Fittleworth, Sussex.” 
Mr. Trotter, who is a member of the three leading engineer- 
iig institutions, and president of the Illuminating Engineer- 
ing Society, as well as vice-chairman of the National Illum- 
hation Committee of Great Britain, and chairman of the 
Joint Committee on Illuminating Engineering of the Depart- 
ment of Scientific and Industrial Research, was electrical 
engineer to the Government of Cape Colony from 189% to 
1899, when he became Electrical Adviser to the Board of 
Trade, His lifelong devotion to the study of illumination 
problems has placed him in the front rank of authorities on 
that subject; he was the originator of the dioptric type of 
glass shade, which at the time, unfortunately, could not be 
tommercially manufactured, but now, in modified forms, 18 
a very popular and highly efficient device, and, besides in- 
venting various photometers and other scientific apparatus, 
lie has made valuable contributions to the literature of 
light. As custodian of the Board of Trade electrical standards, 
Mr. Trotter was justly proud of their well-known precision, 
and the work done in the meter-testing department under 
tiis supervision was of the highest order. He was also respon- 
ible for the Electricity Supply Regulations of the Board of 
Trade, and in that capacity bore the brunt of the criticism 
which Government regulations invariably provoke. He did 
his utmost to smooth the way of applicants for leave to erect 
overhead mains, and himself developed the theory and effected 
valuable improvements in design. Few men in the electrical 
world possess a more genial personality or are more deservedly 
popular in the profession than Mr. Trotter, and his many 
friends will heartily join with us in wishing him every 
success in his new sphere of labour. 

The marriage took place at Blackburn, last week, of Mr. 
Jas. Heys, electrical engineer, of Invergordon, where he is 
engaged with the Admiralty, and Miss Tazzie Bedford, of 
Blackburn. 


Roll of Honour.—Captain C. Crecin ELuisox, West York- 
shire Regiment, eldest son of Mr. C. H. Ellison, telegraph 
superintendent of the N.E. Railway, was admitted to a base 
hospital in France on July 24th, suffering from gas-shell 
poisoning and severe wounds, but he is progressing favourably. 

Private J. C. Gop, formerly in the gutta-percha depart- 
ment of the India-Rubber Co., Silvertown. and Driver G. 
SrRINGALL, formerly in the general office of the same com- 
panvy, have both been wounded in France. 

An evening paper states that Wireless Operator J. H. 
HoLpensHaw, R.F.C.. haa, been awarded the D.C.M., for 
erecting Wireless apparatus when it had been shot down by 
the enemy. 

Private E. W. R. Crarke, Middlesex Regiment, killed in 
action, was employed by .the Ediswan Co.. Enfield, N. 

Private W. H. Pritcaarp, North Staffs. Regiment, who 
was engaged at Messrs. Siemens Dynamo Works, at Stafford, 
is reported killed in action, after being missing. 


` 


Corporal R. Davies, King's Shropshire L.I., who was an 
articled pupil at the Shrewsbury Borough electricity works, 
has died of wounds received in action at the battle of Loos 
in September, 1915. 

Statt Sergeant-Fitter E. F. Hammsrswey, R.G.A., who has 
fallen in action, was on the staff of the Potteries Electric 
Traction Co., Stoke-on-Trent. ; 

Gunner P. L. Core, Howitzer Battery, who has died of 
wounds received in action, was with Messrs. Willans & Robin- 
son. 

Captain W. Downey, Staff D.A.A. of Ordnance, reported 
missing and believed to have been drowned, was, before the 
war, connected with the electrical engineering department of 
the Dublin Corporation. 

Gunner G. Moorcrort, R.F.A., who has had to have both 
feet amputated, and who is 21 years of age, was employed at 
the Southport Corporation electricity works. i 

The death is officially reported of Private J. WRIGHT, of the 
Loyal North Lancashire Regiment, who was employed in 
the offices of Messrs. Dick, Kerr, at Preston. 

Temporary Lieutenant (acting Captain) R. G. Beer, R.E., 
who was before the war with the Chelmsford Electric Light- 
mg Corporation, has been mentioned in General G. F. Mihe’s 
dispatch for distinguished service with the Salonika Force. 

Corporal G. F. Epes, Royal Marine L.L, who has been 
killed in action, was an electrician at the Hotel Metropole, 
Leeds. . 

Private J. Howarty, Durham L.I., who is reported killed, 
was employed as an electrician at Warrington. 

Lieutenant Austin Vivian D'ANDRIA, R.E.. who has been 
awarded the Military Cross for gallantry, was an electrical 
engineer. He was in Constantinople at the outbreak of the 
ia assisting in the erection of a new works by an English 

rm. 

Corporal E. Jackson, of the West Riding Regiment, who 
has been granted the D.C.M., was an electrician at the works 
of Messrs. R. F. Winder, Leeds. He was awarded the Mili- 
tary Medal four months ago. 

Second-Lieutenant A. E. W. BUTLER, Royal Berkshire 
Regiment, reported killed after ‘being missing for a year, 
served his apprenticeship with Messrs. Fraser & Chalmers. 
or Erith, and later was on the staff of Callender's Cable and 
Construction Co.. Ltd. 

First-Class Stoker G. DEwFLL, who was lost in H.M.S. Van- 
guard, was an employé of Messrs. Johnson & Phillips, Ltd., of 
Charlton, S.E. 


Will.—According to the Times, the late Mr. MATTHEW GRAY, 
of Tessness Park, Abbey Wood, Kent, and of the India- 
ranges &e., Co., of Silvertown, who died intestate, left 


NEW COMPANIES REGISTERED. 


Volfalite, Ltd. (148,069).—Private company. Registered 
July 24th. Capital, £3,000 in £1 shares. Manufacturers of and dealers in 
sel[-generating electric cycle lamps, and other electric, cycle, or engineering 
appliances, manufacturers, importers, exporters, and shippers of and whole- 
sale and retail dealers in games, toys, cycles, and fancy goods, &c. The 
subscribers (each with .one share) are: H. O. Farrell. 99, Meadow Street, 
Moss Side, Manchester, electrical engineer; A. Lowe, 388, Manchester Road, 
Droylsden, cashier. The first directors are: H. O. Farrell and A. Lowe. 
Registered office: 91, Beverley Street, Moss Side, Manchester, 


Enterprise Manufacturing Co., Ltd. (148,059).—Private 
company. Registered July 24th. Capital, £5,000 in £1 shares (2,500 pref.), 
Electrical merchants, suppliers on sale or hire of electric lamps and fittings, 
&c. Agreement with C. H. Roberts and H. Ashdown. The subscribers (each 
with one share) are: C. H. Roberts, 23, Acacia Road, Norbury, S.W., clec- 
trical engineer; H. Ashdown, 16, Landseer Road, Bow, E.3, electrical engi- 
necer. The first directors are: C. H. Roberts and H. Ashdown. Registered 
office: Gun Street Electrical Works, Bishopsgate, E.1. 


Wedmore sagineering Co., Ltd. (148,050).—Private com- 
pany. Registered July 23rd, by Johnson, Weatherall & Sturt, 7, King's 
Bench Walk, Temple, E.C. Capital, £100 in £1 shares. To acquire (by 
permission of the Board of Trade) the business of a company of the same 
yn (the books and documents of which are liable to inspection under the 
rading with the Enemy Act), and to carry on the business of mechanical 
and electrical engineers, founders, smiths, &c. No share mav, without the 
consent of the Board of Trade, be held by or on behalf of any (present) 
enemy, nor may the directors, without such consent, allot or register the 
transfer of any shares which would cause more than 40 per cent. of the 
total issued capital, or more than 25 per cent. of the voting power, to be held 
by or on behalf of foreigners, foreign corporations, or foreign-controlled cor- 
porations. The subscribers (cach with one sharc) are: S. G. Beaton, Brans- 
combe, Woodcote Green, Wallington, engineer; G. H. Beaton, 41, James 
Square, Holland Park, N.W.11, engineer. The first directors are S. G. 
Beaton and G. H. Beaton. At least three-fourths of the directors, including 
the chairman, must be British subjects, resident in the United Kingdom. No 
(present) enemy may be a director or alternate director. 


Cosmos Lamp Works, Ltd. (148,045).—Private companv. 
Registered July 23rd, by Jenkins, Baker & Co.. 17, Gresham House, Old 
Broad Street, E.C.2. Capital, £50,000 in £l shares. To acquire (by permis- 
sion of the Board of Trade) the undertaking of the Brimsdown Lamp Works, 
Lid. (the books and documents of which are liable to inspection under the 
Trading with the Enemy Act), and to carry on the business of manufacturers 
of and dealers in electrical lamps, fittings, and appliances, &c. The articles 
of association contain provisions relating to British contral, similar to those 
in the case of the Wedmore Engineering Co.. Lid. (q.v.). The subseribers 
feach with one share) are: A. Winterbottom, Denewood, Alric Avenue, New 
Malden, Surrey, accountant; F. B. Clarke. Bourn, Fwrll Road, Surbiton, 
Surrey, accountant. The first directors are; N. B. Dickson, P. A. Lang, 
W. W. Blunt. G. Layton, and, JH., Tearle. Registered office: Westinghouse 
Building, Norfolk Street, W:C. 2. 
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CITY NOTES. 


Mr. F. Hout, presiding at the annual 


Pernambuco mceeting recently, said that the company 
Tramways had a net increase of 10 per cent. in earn- 
and Power ings, notwithstanding that the gas works 
Co., Ltd. were under reconstruction, that the tram- 


ways were being converted to electrical 
working, and that prices of coal and all materials were very 
high. During the year the exchange had been very much 
against them, but their result was not altogether unsatisfac- 
tory on the whole. The exchange was now better, and earn- 
ings continued to show steady improvement. If nothing un- 
foreseen happened this year, they would be able to establish 
the renewal fund and, possibly, go a step further, but they 
must proceed cautiously in these difficult times. They had 
only touched the fringe of the electric light and power supply 
possibilities. During next year they hoped for good results 
from the development of that department of the business. 


The company’s through telegraph service 
Indo-European continued interrupted during 1916. Tele- 
Telegraph graphic receipts were limited to traffic 
Co., Ltd. traversing the eastern sections of the com- 
pany’s system. The new arrangement be- 
tween the company, the Indo-European Telegraph Depart- 
ment, and the Eastern Telegraph Co., under which there 
would be secured to the company a sufficient sum, after pay- 
ment of all expenses, to provide a dividend of 7 per cent. 
on the share capital, came into operation on August Ist, 1916. 
It would lie with the directors to recommend any additional 
dividend by drawing on the equalisation of dividends fund, 
but this was not called for in respect of 1916. The revenue 
from message account and other sources was £162,274, against 
£204,190 for 1915, a decrease of £41,916. The expenses on 
commercial and general account were £55,519, and on main- 
tenance account £19,810, making a total of £75,329, a decrease 
of £6,889. After deduction of income-tax, and adding the 
amount brought forward, £80,073 is available, and out of 
this £40,000 is put to investment fluctuations, the interim 
dividend requires £10,625, the final dividend of 22s. 6d. per 
share (making 7 per cent. for the year) absorbs £19,125, and 
£10,323 is to be carried forward. With the final dividend 
mentioned, a distribution of 30s. per share was paid out of 
interest received, making a total for the year 1916 of £3 5s. 
per share, free of income-tax. 


On July 25th, at an adjourned meeting 
London United of the first mortgage debenture stock- 
Tramways, holders, Mr. M. W. Matrrnson, chairman 
td. of the Committee of Debenture-Holders, 
made a full statement concerning the Com- 
mittee’s work. In addition to investigating the present posi- 
tion, they had tried to look farther ahead and to estimate 
the position of the company in the period after the war. 
Many things had been investigated, and they required the 
assistance of a person skilled in tramway construction and 
running to give his professional opinion to aid them. Such 
advice should be obtained without any avoidable delay. The 
Committee had been considering whether a solution of the 
future of the company, and their interest as debenture-holders 
therein, might not be found in some permanent arrangement 
with the Underground Oo. or its associated companies. That 
was the only possible solution, but it was one first to 
be explored and considered. They had hoped to secure elec- 
tion to the board of two gentlemen nominated by the deben- 
ture-holders, but the board declined the request, although 
renewing their assurance to give every information that the 
Committee required. The Committee recommended that the 
bond-holders should authorise them to incur all necessary 
expense in obtaining professional and other advice. They 
would do their best to obtain expert assistance and such 
report as might be necessary upon the position and prospects 
of the system. The Committee was not a committee of in- 
vestigation, and they did not propose to make any 
inquisition as to where the responsibility of the past lay. 
They were a committee of reconstruction, and their mission 
would be limited, as far as possible, to the rehabilitation of 
the company. A resolution was passed by the meeting autho- 
rising the employment of competent expert assistance. LORD 
REVELSTOKE, who presided, said that an opportunity might 
be taken to convey to the board an expression of the deben- 
ture-holders’ opinion, inviting them to elect two gentlemen 
n TOPrESeD HINNES of the debenture-stockholders to join the 
oard. 


Satisfactory progress is reported for the 


Yorkshire half-year ended June. The revenue has 
Electric increased and, notwithstanding the higher 
Power Co. cost of onal and labour, the net profit is 


_ larger. The net profit, after payment of 
bank and other interest. for three June half-years has been : 
1917. £17,617; 1916, £13,550; 1915, £9,873. The half-yearly 
dividend on the 6 per cent. cum. pref. shares is to be paid 
on August Ist, but in view of the financial conditions arising 
out of the war payment of a dividend on the ordinary shares 
is deferred until the accounts are made up for the year. The 
new 6,900-Kw. turbo-alternator will shortly be running on 
load. In consequence of increased demands for current, it 


has been found necessary to place on order a further unit 
of the same size, for which space was provided in the new 
engine house at Thornhill. Of the recent issue of £71,640 of 
Ö per cent. cum. pref. shares, £42,845 has been taken up, 
leaving £28,795 still available. Numerous applications have 
been received during the past half-year. 

Mr. H. C. Levis presided at the annual 


British meeting,’ on Monday. He said that the 
Thomson- total number of employés who had en- 
Houston listed was 1,309, and, quoting the figures 
Co., Ltd. given in the report as to those who had 


fallen or had won distinction, he said that 
the company had a fine record in this matter. They did not 
recommend the payment of dividends, as it was deemed wise 
to use the surplus profits for further depreciation of the good- 
will and plant accounts. The goodwill was brought down by 
a further £40,000, leaving it at £60,000. They had expended 
£88,535 on plant. The total writing off from plant for the 
year was £116,000.. Holdings in shares and debentures of 
other companies were valued very conservatively. Their 
profit for the year involved heavy payments to the Govern- 
ment, but they were glad that circumstances were such that 
their contribution could be so large. Last year they made a 
reserve of £25,000 to take care of possible depreciation in 
raw material, but this year they wrote it back, and used it 
for other depreciations, because it was not required, and as 
it was proposed under the Finance Bill that they would have 
two years within which to liquidate their stock of raw mate- 
rial, there was little danger of making a loss in that connec- 
tion. The loan from the General Electric Co. of New York 
had increased by £57,000. 


The net profits for 1916, including the 


Marconi’s balance brought forward, after providing 
Wireless for expenses of management, depreciation, 
Telegraph and all other expenses, were £625,990. 
Co., Ltd. After paying-12 per cent. on the preference 


shares and 15 per cent. on the ordinary 
for the year, £412,576 remains, of which £32,470 is to be 
transferred to general reserve account, and £380,106 is to be 
carried forward. The general reserve account will now stand 
at £1,000,000. Larger dividends are not recommended as, 
In view of the demands for apparatus and material likely to 
be made upon the company on the cessation of hostilities 
and the uncertain financial outlook, the directors deem it 
prudent to strengthen its financial ition. Shares in asso 
ciated companies and patents are taken into account at their 
cost price, as usual, and they stand at £1,403,923, an increase 
of £20,266. The par value of the shares now stands at 
£2,487,451, exclusive of shards which have no capital denomi- 
nation. Owing to unfavourable rates of exchange large sums 
of money have been invested temporarily or placed on deposit 
abroad. The loss represented by the rates of exchange calcv- 
lated on December 31st, 1916, has been written against 
profit and loss account. In the event of ultimate realisation 
without loss, the amount so written off will appear as profit 
in another year. The company is still without any remunera- 
tion or compensation from the Government for the use since 
the beginning of the war of the company’s high-power sta- 
tions and for other relative services. Moreover, the company 
has not yet been afforded an opportunity of considering any 
proposal as to the basis upon which either remuneration or 
compensation is to be calculated. For the third year in suc 
cession, therefore, it has been impossible to include any sum 
in respect of these matters in the accounts. A number of 
orders have, however, bten received by the company from 
Government Departments in respect of which paymente have 
been duly made. The four heads under which considerable 
sums are payable by the Government were set out in the 
directors’ report last year, as follows :— 
1. Remuneration and compensation by the Post Office in respect of the 
use of the company’s high-power stations since the beginning of the war, the 


staffing and management of those stations, and other. services In connection 
therewith. 

(Under the above claim the company has been repaid part of its out-ol- 
pocket expenses, but the expenditure incurred is considerably in excess of the 
pavments received.) 

_2. For the use of the company’s patents by the Admiralty since the expira- 
tion, on March 31st, 1914, of the Admiralty agreement of 1908. 

(Shareholders were informed last year that the company had received the 
assurance that the matter would be dealt with as quickly as possible. This 
assurance has been repeated.) i 

3. In respect of the use of the company’s patents by the War Office, with- 
out agreements, during the whole time wireless telegraphy has been used by 
the War Office. 


(The War Office has informed the company that this matter cannot be 
dealt with until after the war.) 

4. For compensation by the Post Office in respect of their withdrawal from 
the contracts for the Imperial chain of stations. 

(There have been repeated negotiations with a view to a settlemeat of this 
matter, which are still proceeding.) 

The Marconi International Marine Communication . Co.. 
Ltd., has continued to show a substantial development in its 
business and increased profits. Dividends for the past year 
amounting to 15 per cent. have been declared. The company 
has taken steps to increase its authorised capital tn £600.00. 

The Russian company. the Société Russe des Télégraphes 
et Téléphones sans Fil, has continued to do a large business. 
and a dividend at the rate of 17 per cent. for 1916 has been 
declared. - 

The French company, La Compagnie Francaise Maritime et 


~Coloniale de Télégraphie sana Fil, has declared a dividend for 


1916 at the rate of 124/ per cent. on the ordinary shares and 
140.62 francs'on “the founders’ ‘shares. 


e 
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The Amalgamated Wireless (Australasia), Ltd., has paid a 
dividend of 5 per cent. in respect of the year ending June 
30th, 1916. ee 

‘he net income of the Marconi Wireless Telegraph Co. of 
America for 1916 was $259,858, as compared with $177,316 
for the previous year, and the total surplus now carried for- 
ward amounts to $801,776. The very large orders now being 
executed on behalf of the Government of the U.S.A. have 
necessitated the construction of considerable additional fac- 
tory accommodation. The American Trans-Atlantic stations 
which were expected to constitute the principal source of 
revenue have remained idle in consequence of this company 8 
atations continuing to be employed by the Government. A 
very satisfactory telegraph service was being conducted from 
the Pacific Coast across the Pacific Ocean to the Hawaiian 
Islands and Japan up to the time the United States entered 
the war, when the Government took possession of the sta- 
tions. Negotiations were immediately opened, and are pro- 
gressing rapidly towards settling the basis of the payments to 
be made to the company, and final agreement 18 expected to 
be reached promptly. 

Since her last epee submitted to the shareholders, the 
action brought by Messrs. O. Locker-Lampson and Peter E. 
Wright has been discontinued. In view of the unconditional 
withdrawal by the plaintiffs of all charges, the company and 
its directors agreed not to look to them for the payment of 
their costs, which will be borne by the company. Mr. H. W. 
Allen and Mr. W. W. Bradfield, who have been associated 
with the company since its inception, have been elected to 

the board. Mr. M. A. Bramston, a director of associated com- 
panies, has joined the board. Annual meeting: August 9th. 


Austrian The Hungarian Siemens-Schuckert 
Companiei Werke report gross profits of £177,000 
panier for 1916, and net profits of £24,000. 

The directors of the Ver. Telefon und Telegraphen Fabriken 
A.G. Czeija, of Vienna, recommend a dividend of 12 per cent. 
for 1916, as contrasted with 9 per cent. in the previous year. 

The report of the Gesellschaft fur Elektrische Industrie, of 
Vienna, states that the works were fully occupied in 1916, 

“particularly in the production of machines and transformers, 
owing to the growing demand for direct and indirect war 
orders. An extraordinary increase in the cost of raw mate- 
rials, wages, and general expenses took place, especially in 
the second half of the year, and it was becoming visibly 
accentuated. It was only possible in a few cases to raise the 
sale prices of manufactures to a corresponding extent. The 
net profits are returned at £28,000, as against £16,000 in 1915, 
and a dividend of 10 per cent. is proposed, as in the preceding 


year. | 

The A.E.G.-Union Elektrizitats Gesellsthaft, of Vienna, 
states that the shops were crowded with work in 1916, and 
many orders remained unfilled. Apart from contracts for 
the Army authorities, the collieries and ironworks, and the 
munition factories, numerous orders were received for the 
chemical industry in connection with the cyanamide works 
in course of erection. The gross profits are reported to 
amount to £200,000, as compared with £183,000 in 1915, and 
‘the net profits to £75,000 and £46,000 respectively. It: has 
been decided to distribute 8 per cent. on the increased share 
canital of £833,000, as against 6 per cent. on £666,000 in 1915. 
The Oecesterr. Siemens-Schuckert Werke A.G., of Vienna. 
report that the great technical requirements for the war had 
converted the company’s departments on the whole into 
electrotechnical war shops, and had almost entirely excluded 
works for peace purposes. Most departments were engaged 
on urgent orders throughout 1916, but operations were ham- 
nered by the scarcity of trained and expert workmen. and the 
length of the shifts had consequently to be extended, and to 
be supplemented by night shifts in so far as it was tech- 
nically possible. As a consequence, the customary careful 
overhaul of the machinery and plant had to be restricted, 
and a considerably greater depreciation took place. The gross 
profits. amount to £780,000. as compared with £611,000 in 
1915. After meeting genera] exvenses and other charges, and 
placing ` £104,000 to denreaiation. as against £48,000, the 
accounts show net nrofits amounting to £126,000, as con- 
trasted with £118,000 in 1915. It is proposed to distribute 
7 per cent. on share capital of £1,333,000, the same rate as in 

the previous year. | 


— 


London & Suburban Traction Co.. Ltd.—It is not pro- 
posed to pay an interim dividend on the preference shares for 
the half-year to June 30th. 


Hong-Kong Tramway Co., Ltd.—Dividend, 9 per cent., 
less tax (interim). 


National Gas Engine Co., Ltd.—Interim dividend at the 
rate of 5 per cent. per annum, less income-tax, on the prefer- 
ence shares, and 74 ner cent. per annum, less income-tax, on 
the ordinary shares for the June half-year. 


North London Railway Co.—Interim dividend, 2 per 
cent. for the half-year. | | 


Bristol Tramways & Carriage Co., Ltd.—Interim dividend 
at the rate of 5 per cent. per annum for the June half-year 
on the ordinary shares. 
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‘Metropolitan Railway Co.—Interim dividend at the rate 
of 1 per cent. per annum of the ordinary stock. Interim 
dividend on the Surplus Lands Stock at the rate of 22 per 
cent. per annum. 


Charing Cross, West End & City Electricity Supply Co., 
Ltd.—Interim dividend on the ordinary shares of the West 
End undertakings for the June half-year at the rate of 4 per 
cent. per annum. 


Westminster Electric Supply Corporation, Ltd.—Interim 
dividend at the rate of 8 per cent. per annum, less income-tax, 
for the half-year ending June 30th. 


, Russia.—The Wolframite Co.'s statutes have been ap- 
proved.. It will operate in Transbaikalia. Capital, 200,000 
roubles. . 
The Russian Regional Electrical Stations Co., capital 
4,000,000 roubles, closed its (1916) working year with a profit 
of 523,263 roubles. It will pay 4 per cent., as in the previous 


ear. 

j The statutes of the Russian Accumulator Co. have been 
approved, capital 2,700,000 roubles. This company was formed 
to take over the Russian “Tudor” Accumulator Factories, 
Petrograd. 


France.—The Mediterranean Electrical Co. (L’Energie 
Electrique du Littoral Méditerranéen) is increasing its capital, 
owing to the development of war requirements, from 38 to 
60 million francs (from £1,520,000 to. £2,400,000). Formed 
17 years ago to develop and supply electrical energy 1n the 
Mediterranean region of France, its operations have been 
greatly expanded under the stimulus of war. Its earnings, 
which in 1914 amounted to 7,583,000f., rose to 11,032,000f. in 
1916, and this year are expected to reach 18,000,000f. The 
dividend last year was 6 per cent.—Times. UAA 

A new company has lately been formed in Paris with a 
capital of £6,000, and the title La Société du Secteur Elec- 
trique de la Rue d’Angouleme. La Société Hydro-Electrique 
de la Maurienne, of Paris, has also recently increased its 
capital to £400,000. po 7 


STOCKS AND SHARES. 


~ TUESDAY EVENING. ` 
Stock ExcCHANGE business has not given any sign of revival 


from the quietude into which it dropped when the Russian 


crisis became acute. Cheerfulness is shown by Brazilian 
issues in consequence of a brisk rally in the Rio rate of ex- 
change. Industrials still command the greater part of what 
business there is in the markets. The Marconi Co. has raised 
its dividend from 10 per cent. to 15, but the shares are un- 
changed. 
# It is inevitable that memories should dwell, just now upon 
the changes wrought by exactly three years of warfare on 
the colossal scale. The Stock Exchange is naturally looking 
up its 1914 records and prices. Some of the latter we quoted 
here last week. Electric Railway stocks have shared in the 
general depression which Horhe Railways have been unable 
to escape during the period, depression broken by few and 
brief spurts of strength. Most Mexican bonds and stocks have 
fallen very heavily, those of the electrical power companies 
with the rest. It would not be fair, of course, to lay all the 
blame for this weakness at the door of the war, although 
without a doubt the war has been a prominent factor. 
Electricity supply shares are lower on balance. The com- 
panies have had peculiar penalties to pay as their share of 
the war, the Daylight Saving Bills and the lighting restric- 
tions being two of them. We ring some of the changes that 
have occurred during the three years in this table :— 


July 27, Rise or July 27, Rise or 
n Share. ae er fall. . Share. 1914. Now. fall. 
rompton.. sk ensington .. Tk 5 —2 
Brush Ist deb. .. 644 61. +6 London «. l% i — k 
Ditto P. Lien .. 824 TI —5 Metropolitan. . a" 24 —l 
Charing Cross .. 8° —l Notting Hill: : 
Ditto pref. . 44 ; —l pref. .. a 9 8 —lk 
Chelsea .. ie 4 2 —2 . Bt. James’s `.. 68 —3 
City.. we .. 16 12 — South London 8 24 — sh 
County... . 12 11 — South Met. .. lh + gh 
~- Edmundson's 1st Westminster .. 563  —2% 
Deb. .. 694 —l4 Ditto pref. ~- gfe lh 


South Metropolitan ordinary shares have more than 
doubled in price, but the two preference issues are down, 
and the 44 per cent. debenture stock has dropped from 98} 
to 81, a fall of 173 points. | 


1 


The Marconi report shows the company to be in a strong 


financial position, and, as already mentioned, the dividend 
is to be raised from 10 per cent. to 15 per cent. Some dis- 
appointment is felt, however, at the absence of any Govern- 
ment payment even yet for the services rendered by the 
company since the outbreak of war, though it is taken for 
granted that information on this head will be forthcoming 
at the eagerly-awaited meeting. Meanwhile, the shares re- 
main at 34, and the speculative investor is said to be quietly 
picking them up. 

_ Mr. McKenna’s recent threat of a further advance in the 
income-tax has diverted fresh attention to securities upon 
which the dividends are at present distributed net. Under- 
ground Income bonds have accordingly recovered a point of 
their last week’s drop of/4.° India-Rubber shares put on 10s., 
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the yield still coming to the equivalent of over 10 per cent., 
less tax. Eastern Telegraphs are up 2, and Eastern Exten- 
sions 2s. 6d. Other cable issues are mostly strong. Oriental 
Telephones have gone back 3 after their too rapid rise. Chile 
Telephones are better to the extent of the ex dividend mark- 
ing last week. 

Brazilian Tractions have responded to a spurt in the Rio 
rate of exchange. At 50, the price shows a fall of 16 as 
compared with July 27th, 1914; this is a smal shrinkage, 
having regard to the fact that in those latter days the company 
was paying 6 per cent. on the shares. British Columbia, 
stocks are flat, the 44 per cent. debenture being 24 lower on 
the week, and 414 down since three years ago. The pre- 
ferred ordinary at 304 has fallen no less than 75}, and the 
deferred 79}, since the outbreak of war. Mexico Tramways 
Firsts are 48 points to the bad; all other Mexicans have suf- 
fered severely. 

London and Suburban Traction preference are weak at 
6s. 6d., the board having decided to pass, or postpone, pav- 
ment of the interim dividend due now. ‘The dividend is 
cumulative. An interesting report. is just published by the 
Indo-European Telegraph, the company whose direct line 
crosses Germany. Net profit has fallen away hy £27,000, to 
£59,100, and the dividend would be reduced to 7 per cent.. 
as against 13 per cent., were not the latter rate maintained 
by the addition of 6 per cent. from interest received. The 
dividend has now been 13 per cent. for 13 vears. 

Manufacturing shares are steady. Babcock at 3 1/16 are 
1/16 up; the price was 23 three years ago. British Insulated 
have risen 23 in the war period; British Westinghouse prefer- 
ence 10s., Callenders 23, Henleys £1, and India-Rubbers £4. 
Curiously enough, Telegraph Constructions at 384 show no 
net change at all. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Homer Exxzornrorry Companies, 


Dividend Price 
nal ast, July 31, Rise or fall Yield 
1916._ 1916, 1917, this week, D.C. 
Brompton Ordi ee ee 10 9 63 = £6 18 6 
Charing Cross Ordinary ea 5 5 a — 7 210 
do. do. do. 4 Pret.. 4$ 44 +$ 618 4 
Chelsea oe ee ee ee 4 8 . 2 — 8 4 4 
City of London ee oe oe 8. 8 1 — 6 5 6 
do. do. 6 per cent. Pref. 6 6 10 — 600 
County of London we . 1 1 11} — } 645 
do. 6 per cent. Pref, 6 6 10 ee 6 0 0 
London Electrio eo ee ee 8 8 2 f Nil . 
do. do. 6 per cent. f 6 4 of ome 6 6 8 
Metropolitan ee ee ea 8 8 — 6 0 0 
0. 4} percent. Pref. 4 4) 8h ~ 74 0 
8t. James’ and Pall Mall oo 8 8 68 xd — 6 0 9 
Bouth London ee ee ae 6 5 a — q B 6 
South Metropolitan Pref. o 1 7 21/6 — 610 8 
Westminster Ordinary ee ee q 7 53 -r 6 1 9 
, TRLEGRAPHS AND TRLEPHONES, 
Anglo-Am. Tel. Pref, ee ee 6 972 xd — 6 2 Q, 
do. Det, ee ee 83/6 14 332 — 6 16 4 
Chile Telephone .. ve es 8 8 7 xd + x 614 4 
Cuba Sub. Ord. .. we s“ 6 5 84 _ 5817 8 
Eastern Extension s4 . 8 8 re +3 *B ll 4 
Eastern Tel. Ord. ie “a 8 8 143 +2 *6 11 6 
Globe Tel. and T, Ord. ee oe 7 4 7 12 tea +5 9 10 
- do. Pret, oe 6 6 1 +è 615 8 
Great Northern Tel, ee ee 33 24 88 crs 6 18 4a 
Indo-European .. sė . W 18 52 +1 6 810 
Marconi ee ae .. ee 10 18 8 — 4 15 10 | 
Oriental Telephone Ord, .. 10 1 2 —1/9 813 5 
United R. Plate Tel, .. es 8 68 —1/8 *6 0 9 
West India and Pan, .. ae 6a. 6d. Lik — 1123 0 
Western Telegraph .. .. 8 8 144 _- 610 4 
Home Rarts, \ 
Central London, Ord. Assented 4 4 614 — 610 1 
Metropolitan ee ee ee 1 1 22 xd aa 4 9 0 
u dergio d Electio Ordinary Nil No} = ah 
nde un ectric — Nil 
O. do. “A” .. Nil Nil 5/6 —3d, Nil 
do, do.. Income 6 4 81 +1 *4 19 0 
Forgien Trams, &0. 
Dividend 
Cn, 
1915, 1916. 
Adelaide Sup. 6 per cent. Pref. 6 6 5 ~ 600 - 
Anglo-Arg. Trams, First Pref, 53 = 91i 4 
do. 2nd Pret. ee — 2 —. bead 
do. 5 Deb. ee 5 5 68 — 7 8 6 
Brazil Tractions ee l se oe 4 4 60 + 4 — 
Bombay Electric Pref. .. - 6 6 10 _ 6 0 0 
British Columbia Elec. Rly. Pfce. 8 5 50 —ĵ 919 0 
do. do. Preferred Nil Nil ; —{ Nil 
do, do. Deferred Nil Nil 27 = Nil 
Mexico Trams 5 per cent. Bonds il Nil 86 — Nil 
0. 6 per cent. Bonds Nil Nil 80 = Nil 
Mexican Light Common ae Nil Nil 1 = Nil 
do, Pref. ee ee Nil Nil 9 —_ Nu 
do. lst Bonds i. Nil Nil 89 — _— 
MANOFAOTURING COMPANIES, 
Babcock & Wilcox “a o> 15 15 + 417 10 
British Aluminium Ord. ws 7 10 soy" th 618 4 
British Insulated Ord. .. . 1%) 20 124 æ 715 0 
British Westinghouse Pref, .. 7 K) A = 517 2 
Callenders ee ee ee ee 20 20 14 -n 7 0 6 
do. 5 Pref, oe ee 5 6 4 — è 6 1 B 
Castner-Kellner .. Se . BB B Brh — 610 2 
Edison Swan, fully paid TE — = 1 —_ Nil 
Electric Construction .. Se Ki 1h on 8 0 0 
Gen. Elec. Pref, ee ee ee 6 1 — 6 0 0 
do. Ord. ee ee oe 10 10 15: xd = 6 9 0 
Henley ° ee ee oe 35 25 16 es 7 16 8 
do. t Prel. ee ee ce 4% & 4 _— § n 6 
India-Rubber .. e .» 10 10 i8 +$ *7 13 10 
Telegraph Con. .. . 20 920 884 _ 6 6 2 


* Dividends paid tree of income-tat. 


MARKET QUOTATIONS. - 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only ganeral, 
and they may vary according to quantities and other circumstances, 


Wednesday, August lst. 


Latest Fortnight's 
CHEM ICALS, &c. Price, Ino. or Dee, 
a Acid, Oxalic oe ee ee ee per 1b. 1/6 ee 
a Ammoniac Sal .. .. «. perton £75 ee 
a Ammonia, Muriate (large crystal) ‘i £54 eo 
a Bisulphide of Carbon ee ee - oe £28 ee 
a Borar.. ts Sé zs ss ij £88 a 
a Copper Sul hate os ee ee rT) 461 10/- dec. 
a Potash, Chlorate .. F .. per lb. 2/6 at 
a 1, Perchlorate oe ee ” Y- ee 
a Shellac ee ee ee ee per owt. 206/- ed 
a Sulphate of Magnesia .. .. per ton £16 ; 
a Sulphur, Sublimed Flowers .., ” £35 7 
@ ” Lump oe oe ee 1) #25 ee 
a Soda, Chlorate oe ee e per Ib isa . 
a ” Smau ee ee ee per ton 1 = ee 
a Sodium ichromate, casks ee per lb, “ee ee 
METALS, &c. 
c Brass (rolled metal 2 to 12° basis) per Ib. oe s 
c ” Tubes (solid drawn) oe T ee oe 
c ” Wire, basis ee ee oe n ee ee 
c Copper Tubes (solid drawn ee jj 1,73 to 1/8} 4d. dec. 
E » Bars (best selected es per ton £160 £5 dec. 
g Ty) Sheet oe ee Cx) oe £160 £6 dec, 
g Rod ee ee ee ee T] 4160 dec 
d „ (Electrolytic) Bars  .. = ,, £137 £5 dec. 
d s» ii H.O. Wire per lb. 1/6} zd. dec. 
f Ebonite Rod ee ee ee ee ry) 8/- oe 
f ” heet oe . ee oe 3/6 ee 
n German Silver Wire oe ee » ee 
A Gutta-percha, fine ee ee es ao 6/10 o. 
h India-rubber, Para fine .. ee i 8/84 1ad, ine. 
i Iron Pig (Cleveland warrants) .. per ton Nom. s 
l (1) Wire, galv. No. 8, P.O, qual, 1. ð es: 
g Lead, English Pig .. @e ee (1) eo ee z 
g Mercury eo eo eo es per bot. Nom, ee 
e Mica (in original cases) small .…. per lb. 6a. to 8- as 
êe n ” » medium n oe 
e n n rT] @ «e ” 7/6 to 14/- & ap. os 
d Silicium Bronze Wire .. -. per lb. 1/94 4d. dec. 
r Steel, Magnet, in bars .. ee per ton es oe 
g Tin, Block (English) .. «2 — » a i 
A m Wire, Nos. 1 to 16 ee oe per Ib. 8/6 ee 


Quotations supplied by— 
i g James & Shak 6. 
h Edward Till & Co. 


i Bolling & Lowe. 

l Richard Johnson & Nephew, Ltd. 
n P. Ormiston & Sons, 

r W. F. Dennis & Co. 


a G. Boor & Co. 

c Thos. Bolton & Sons, Ltd, 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 


American Copper Output.—It is estimated that the 
copper refineries of the United States turned out about 185,000,000Ib. 
of copper during the month of May. This was through mainten- 
ance of about the same basis as in April, when the yield wa 
180,000,000 lb., allowing for a 3 per cent increase on account 
of the extra day. There has been no close approach to the 
December record of 200,000,000 lb., which was the result of com- 
bined efforts of the country's refining plants in the closing month 
of last year. New refinery capacity has been gradually completed, 
and much of the expansion programme among the ,various 
plants has yet to be carried out. Despite the fact that capacity 
will be somewhat in excess of 200,000,000 lb, monthly, it will be 
largely a “ paper ” capacity with equipment held in reserve against 
delays that may occur at other portions of plants. During the past 
two years there has not been a bit of idle equipment, and the result 
has been that, under forced pressure and operation for such a long 
period, there will have to take place considerable replacement work. 
In the opinion of some of the refinery officials the country’s refined 
copper yield will range in the future between 180,000,000 snd 
190,000,000 lb. monthly, and, upon occasion, possibly 200,000,0001b. 
With the lower estimates fulfilled, the refineries will be caring for 
every pound of raw product that will have been shipped from the 
mines. : 

Interruptions to mine operations in the winter months, re- 
flected by smaller receipts at refineries 60 to 90 days later, will be 
offset in the summer months by extreme heat at the refineries. 
making impossible full operation. : 

Another factor in keeping down the yield from refineries oontinae 
to be found in the inefficiency of labour. The highest waye scale 
ever paid, instead of making better workmen, has the opposite effect 
among the refinery employés, and it now takes 30 hours to perform 
work ordinarily handled in 24.—Hlectrical Reriew and Western 


Electrician. 


A New Insulating Material —A new patent insulating 
material, which, it is claimed, is hard, almost incombustible. and 
non-absorbent, can be moulded and wrought, and is suitable for 
replacing porcelain, marble, slate, and vulcanised substances, has 
been described in Industria é Invenciones. It is composed of pul- 
verised asbestos, 52 per cent. ; sifted mica. 14 per cent. : ` mineral 
caoutchouc,” 20 per cent. ; rubber solution, 10 per cent. ; sulphur. 
3 per cent. ; and resin, 1 per cent. ‘These proportions are approx! 
mate, and may be varied. 
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THE POSITION OF THE ENGINEER IN 
NATIONAL AFFAIRS. 


At a special meeting of the AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, the President, Mr. H. W. Buck, delivered an 
address on this subject. ‘he following abstract is based upon 
the Electrical World report :— | ae 

The change and improvement in the engineer's position in 
the world in recent years have been so rapid as to surprise 
even those who were the optimists in the under-dog days of 
the engineering profession. The engineering protession 1s 
coming into its own. A flood of scientific and technical 
accomplishment has swept over the face of the earth, revolu- 
tionising life, commerce, and international destinies. 

In all this development period of the engineering profession 
during the last century the engineer has worked his way 
along alone and in silence, so to speak, seeking his reward 
rather in the joy of accomplishment and in the realisation of 
his dreams than in worldly recognition and accumulation. 
The very inherent greatness of the pioneers who have laid 
the foundations upon which we now build prevented them in 
a way from acquiring a more worldly position in affairs. This 
tradition, however, 1s not a virtue beyond a certain pojnt, 
and the engineer by nature is too willing to give way to 
others. The tiine has come when he should take a more 
worldly position in the world which he himself has created. 

In our general] relations to intellectual development we may 
consider that we are just emerging from a classical period 
where tradition, custom, prejudice, ignorance, and dogmatic 
religion were the controlling forces. Movements which took 
place in world affairs were largely political, following the paths 
best suited to the advantage of the ruling classes. There was 
little real progress, because there was no development of 
scientific knowledge and its application in engineering. Scien- 
tific truth held no standing. The worship of tradition caused 
a powerful reaction against any scientific discovery which 
might necessitate a readjustment of established habits of 
thought and life. 

A constant change in point of view, which is so largely 
brought about through developments in scientific knowledge, 
seems to be necessary for progress in civilisation. Our civili- 
sation to-day differs from that of a century ago in proportion 
to the scientific and engineering evolution which has taken 
place during the period through its reactions on life in all 
of its phases. Such discoveries in science as the law of gravi- 
tation, the evolution of species, the laws of electromagnetic 
induction, &c., have probably had a more profound effect upon 
pe ce oepmene of the huinan race than any other acts in 

istory. 

The engineering profession has passed through the preli- 
minary stages of its growth, and has reached a position where 
the engineer should work and act, not only with proper atten- 
tion to his work itself, but with full consciousness of the 
Important relation of hisy work to human affairs in general. 
Among the early pioneers in engineering were many notable 
instances of men of great breadth of view. Of recent vears, 
however, under the stress of commercial development and 
economic conditions, increasing specialisation has taken place 
and the engineer has become obliged to compass his mind 
with an ever-narrowing horizon. This specialisation produces 
extraordinary proficiency in particular fields, but has the 
objectionable effect of narrowing the character and outlook 
of the man, and of reducing his value as a citizen. We must 
take care lest commercial considerations and the modern 
mania for efficiency in the narrow sense force our engineers 
to lose sight of the world around them in their concentrated 
attention to the part rather than to the whole. This excessive 
specialisation is a danger which threatens the future standing 
of the engineer. ` 

It is interesting to recall in this connection the results of a 
recent canvass made by a joint committee on education on 
the qualities which, in the opinion of about 5,000 leading men, 
engineers and others, best fit a man for a successful career as 
an engineer. As a result of this vote. only 13 points out of 
100 were assigned to purely technical knowledge as an essen- 
tial, the other 87 points being allotted to broader qualifica- 
tions, such as judgment, character, human understanding, &c. 
This is merely a quantitative statement of the many general 
demands now being made of the engineer, and it illustrates 
how his work has broadened out. It is an interesting and 
encouraging symptom. 

A most significant movement of recent times in the engi- 
neermg world has been the development of co-operative action 
among engineers of all classes, and this tendency will, I 
believe, serve to offset the evils of specialisation. It is the 
growing recognition of the fact that all branches of engineer- 
ing are interdependent. We electrical engineers, T believe., 
are well aware how much we need the assistance of other 
branches of engineering for the successful fulfilment of our 
purpose. i ; 

This co-operative movement has quite recently been given 
tangible expression in the formation of the Engineering 
Council, an act, I believe, of far-reaching consequence. Under 
this organisation, as a beginning, ‘the Civil. Mechanical. 
Mining, and Electrical Societies. together with the United 
Engineering Society. are tied together for co-operative action 
through a joint body of 24 representatives. This body will 


“ 


ineet at frequent intervals, and will deliberate on matters of 
general interest to engineers. It is an encouraging beginning 
coe ere MEE co-operation among engineers in all branches 
of work. 

In this Engineering Council we have for the first time an 
engineering body, representing about 30,000 engineers, of 
sutiicient scope and standing to create an engineering public 
opinion. Its influence is likely to be far-reaching in building 
up the prestige of engineers in both technical and civic affairs. 
A further development which has reached full recognition 
only in recent times is the mutual appreciation which has 
grown up between the engineer on the one hand and the 
worker in pure science on the other. 

The engineer looks to the scientist to provide hiin with 
raw materials of knowledge with which to work out his 
applications, and the scientist must look to the engineer to 
make his discoveries so fruitful that the full effectiveness of 
his work on the frontier of research can be sustained. Both 
are working together in order to unfold nature in the most 
effective way for the benefit of man. 

All of the inportant movements taking place at the present 
time which centre around the engineer and his work mean, 
I believe, that the engineer is soon going to leave his position 
of isolation in independent fields of work and realise that he 
owes an obligation to the community broader than his daily 
engineering work, and will contribute to the general welfare 
his talents and experience. It matters not whether the 
problems before him are political, sociological, industrial, or 
technical; I believe that the engineering type of mind, if the 
proper breadth of view has been acquired, is best fitted to 
undertake them. 

It is not necessary, perhaps, in important administrative ` 
positions to have civil, electrical, or mechanical engineers as 

uch, but we do need men in those positions who have had 

raining of the tvpe which engineering gives, with the mental 
balance, the power of analysis which such a training develops, 
the resourcefulness and the faculty of recognising and pro- 
perly apportioning the various elements in a problem. There 
is a qualitv of mental honesty which engineering experience 
highly develops which is sorely needed in public life. The 
scientific and engineering professions should rise up and 
furnish such men from their ranks for the welfare of the 
country. 

I believe that we can confidently look forward to a new era 
for the proper fulfilment of the destinies of the engineer. Out 
of this world chaos we now see-men of engineering and 
scientific training rising to positions of commanding promi- 
nence on all sides. It is simply the working of the inevitable 
law of the survival of the fittest. f 

In this great movement mot only must the individual engi- 
neer play his part, but the great engineering societies must 
realise the power of influence which they are developing in an 
ever-increasing degree in the community at large, and the 
obligations which devolve upon them. 

And so I hope that the American Institute of Electrical 
Engineers. as it passes along from one administration to an- 
other, will acquire an increasing realisation of its duty, not 
only in furthering the growth of science and engineering. but 
in furthering the influence of the engineer in the affairs of 
the country and of the world. 


A NEW INDUSTRIAL LEAGUE. 


(Concluded from page 81.) 


Mr. Georce H. Roserts, M.P., said that the greatest of 
all the problems that would have to be dealt with after the 
war would be the problem of the relationship of emplover 
and employed. The war would have had a tremendous effect 
on the whole of our system of society. We should have dissi- 
pated tremendous wealth; should have lost even more in flesh 
and blood than in material things; and we should have to 
face great problems of recuperation, reconstruction, and trade 
expansion if our country was to retain its hold on the markets 
of the world. The great question before us was: ‘‘ How is 
our country to maintain its commercial position of eminence?” 
In his view, if the old disputations remained, if employers 
and emploved were ranged in conflicting camps, the ravages 
of war would not be repaired, reconstruction would be im- 
possible, and as sure as night followed morn, so would the 
decline and fall of the British Empire set in unless they were 
able to solve the great question then under discussion. He 
had always been an agitator, but he felt that if his views 
ought to be modified in any way, he claimed that human 
quality of courage to express such modification. He had 
come to the conclusion that many of the things he hoped 
for in the days of his youthful enthusiasm were not going 
to be achieved merely by the hoping. Those great human 
problems were not going to be solved bv the application of 
any heavenly alchemy. Human problems had to be worked 
out by human beings, and therefore mistakes would always 
be made; but they must risk those mistakes in order that 
thev might gradually grope their>way to a better and more 
perfect state of things.,.,_Those who(had ‘been associated with 
their movement had recently been immensely heartened. He 
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had something to do with the setting up by the Government 
of a sub-committee of the Reconstruction Committee to deal 
with the problem that mainly concerned them—the relation- 
ship of employer and employed. They rejoiced to know that 
men of varying views, men who, before the war, could never 
have agreed on any one subject, had agreed to sit round a 
table to discuss this problem, and had submitted recom- 
mendations. Holding diverse views, they had unanimously 
submitted recommendations in accord with the fundamentals 
of the movement. They recognised that after the war there 
would be a great need for industrial harmony. They per- 
ceived that unless the employer and the employed worked 
together in friendly co-operation the history of the British 
Empire must be cut very short. Men with extreme labour 
views had joined with employers of orthodox opinion, and, 
if acted upon, their recommendations would do a great deal 
towards rehabilitating our country, and helping to promote a 
friendly feeling and clear understanding between the various 
industrial classes of the community. They desired to further 
the recommendations of the Whitley Committee. He had no 
illusions. The interests of employers and employed would 
never be identical any more than the principle of nationality 
or the interests of buyer and seller would be identical, but 
up to a certain point there was a community of interest. 
They proposed to develop the movement which was repre- 
sented in the Industrial League. They believed that by its 
development they would be conferring a substantial advan- 
tage on the country, and they were going to develop as from 


that night. He would like to see a Director of Industrial 


Harmony appointed. He wanted to impress on employers 
and those who had influence with them the need of recog- 
nising that mere expressions of sympathy were not going 
to tend to the pacification of the working classes. They had 
to produce substantial results. The vorking classes were im- 
pressed with the belief that they got plentiful promises but 
no substantial results. If they wanted to establish industrial 
harmony in this country they had to show that, by that 
Policy, substantial results would accrue not to one but to 
every class in the community. He was certain that if they 
pursued that policy then, just as before the war there was 
industrial chaos, so in the days when peace was restored 
they would be able to say that industrial cosmos had emerged. 

Sir ARCHIBALD DENNY remarked that he entirely sympathised 
with the idea of getting the employers and employed together. 
In the old days the works were smaller, and they knew their 
own men much better. The principle of his own firm was 
that those who came to rule in the works must have served 
their time through the works. When he began his time they 

ad -payment by results in tha iron trades; his elder 
brother introduced payment by results. That system had 
centinued ever since, and he thought theirs were the only 
works in the kingdom where piecework in the joiners’ shop 
of a shipbuilding yard was practised before the war. In 1877 
they wanted to introduce the system into the carpenters’ 
shop, but the men would not have it, and they struck. They 
were afraid that their rates would be cut as soon as their out- 
put was discovered. That was quite a natural fear. After 
the strike had lasted some time the men sajd that if thev 
would give them an assurance that rates would not be cut 
they would accept the system. They did that, with the r sult 
that the system was continued ever since, and had been per- 
fectly satisfactory. He had great faults to find with em- 
ployés. It was very difficult for the employers to deal with 
the trade union leaders, because they were never quite sure 
whether they could deliver the goods. That difficulty arose 
from the fact that, either from force of circumstances or from 
their own management, there had been created a power in- 
side the unions which seemed to dominate the situation. 
Their leaders had always to take a vote before anything could 
be decided, and that was not verv useful. The leaders were 
quite strong enough to carry their points in discussion with 
the employers, and were a good deal cleverer, therefore they 
ought to be able to deliver the goods. Credit was a great 
thing, and if they shook it, then there would be neither 
money nor anything else. They had to produce the goods as 
cheaply as they could. If there was a rise in wages and no 
rise in production, then they would not be a bit better off. 
They had to produce things more cheaply than they had ever 
done before, and ee they would be in that state of comfort 
which they all desired. No one approved of low wages. Why 
did we pay them? Because we had competition, and competi- 
tion with the foreigner was as hard as it could be, but there 
was also competition amongst ourselves in this country. He 
was not speaking as a syndicalist. It was cheap things they 
wanted to produce, and then they would all be as comfortable 
and happy as the day was long. 

The Rt. Hon. F. Houta Jackson, the next speaker, said 
that, personallv, he entirely supported the recommendations 
of the Whitley Committee, but the execution depended upon the 
goodwill and the co-operation of the employer and employed. 
So far as he could see at the present moment, that co-opera- 
tion was by no means such a certainty as he should wish it 
to be. He had been associated with another movement which 
had objects similar to those of the movement represented there 
that night. For what they were worth they were perfectly 
willing to co-operate with any other movement which had 
the same object in view, and to co-operate in the most whole- 
hearted manner for the achievement of the end which was 
eo much desired. He very strongly deprecated any idea of 


competition between this movement, their movement, and 
any other movement for promoting more amicable relations 
between employers and employed. It would be a national 
disaster if they had organisations which, while having the 
same object in view, were working on d*fferent lines, and 
he therefore hoped (and he felt perfectly certain of it as far 
as his movement was concerned) that the spirit of co-opera- 
tion would be present. They wanted co-operation, not compe- 
tition. 

Mr. G. Warb.Le (Acting Chairman of the Labour Party) 
said that if he were to focus in a sentence what was the 
result of the present meeting, he would say that they felt 
that something must be done to prevent an industrial war 
after the present war. He was not going to blind them to 
the fact that there was a considerable amount of underlying 
suspicion which hit the labour people as hard as it hit the 
employer. He was anxious for the sake of the future of the 
country, and for the sake of the workmen, as well as the 
employers, that something should be done to stop what was 
going on now. It could not be stopped by force, but it could 
be stopped by convincing the worker that the next step. 
whatever might be the ultimate step, was to secure co-opera- 
tion between the employers and employed in order to bring 
about a better state of affairs. Everyone worked for mixed 
motives, but if their motive was unselfish within reason it 
could be- done. That meeting might be historical, but the 
thing would not have to stop there, and they would not have 
to deal with Labour leaders only; they would have to go 
down to the men. They would have to get the men together. 
It was not always the fault of the men that there was no 
co-operation. They did not get the chance. Let them under- 
stand what was at stake. He could see what was happening 
—they could not. He could do his bit, but only at great risk 
and under great suspicion. If they wanted to destroy the 
seditious spirit that was abroad amongst a certain section in 
the country the only way they could do it was by absolute 
frank openness between themselves and their employés. 

Mr. BLAIN proposed a vote of thanks to the Chairman. 
Mr. W. A. Appleton (secretary of the General Federation of 
Trade Unions) seconded, and Mr. Lee Murray briefly res 
ponded. 


ELECTRIC VEHICLES IN SHEFFIELD. 


In the discussion on Mr. PRIESTLEY’s paper (ELEC. Rev., July 
20th, p. 55), before the INSTITUTE OF CLEANSING SUPERINTES- 
DENTS, for a report of which we are indebted to The Sur- 
veyor, the author remarked that they might assume that 
a horse cost 13s. 6d., and that a motor vehicle would replace 
two horses without any additional rent. If they had_ horses 
and two drivers replaced by one vehicle and one driver, it 
was a paying concern. His experience had shown that so 
far as Sheffield was concerned the est point for electrics 
for refuse collection was a total journdy from depot to depot 
of about three miles. . If the journey was less than that dis- 
tance they thought that horses could do the work slightly 
cheaper than electrics. 

The PRESIDENT (Mr. TERRY) said that Nottingham corres- 
ponded almost exactly with Sheffield in its local conditions. 
and the figures obtained from the working were almost iden- 
tical, but he differed somewhat from Mr. Priestley with 
regard to the three-inile limit. The first two vehicles which 
Nottingham obtained were three-ton vehicles, and they had 
some journeys covering five miles. He presented some figures 
to his Committee in March last, and worked out the whole 
of the working cost, and the total amount of refuse collected, 
and compared the average cost per ton with the average cost 
per ton of horses worked throughout the city. Taking the 
two farthest distances and the two nearest distances, he 
thought that the cost showed a fair average for the city, and. 
compared with the average cost for horses’ work, these 
figures for three vehicles from October, 1915, to February 
last showed an average cost per ton of 4s. 4.7d., and for four 
vehicles an average cost of 4s. 1.4d., while the average cost 
per ton of the horse vehicles was 5s. 1.3d. per ton. That 
was showing a considerable saving in favour of electrics. 

Ald. W. Roserts (Liverpool) said that, as the members 
knew, he always believed in horses. But he had had the 


. - opportunity of reading Mr. Priestley’s paper on electric 


vehicles, and evidently, from the figures, these vehicles had 
worked remarkably well. In Liverpool they had a large 
number of horses, between 300 and 400, and a number o! 
petrol-driven vehicles, for their engineer believed that they 
could run a petrol-driven vehicle much cheaper than an elec- 
tric. For certain distances he believed that horses were more 
economical, but there seemed no doubt that for long dis 
tances the petrol vehicle, or the electric, could beat the 
horse. Everything depended in connection with these petrol- 
driven or electric-driven vehicles on getting them loaded 
quickly and lightened quickly. They must always keep them 
working to make them pay. , 

Mr. W. Greia (Glasgow) said Mr. Priestley told them that 
in Sheffield each man and horse cost 13s. 6d. a, day. He 
thought that was extremely low. In/Glasgow it cost 16s. 6d.. 
but, on therother-hand, in Glasgow they got more work mt 
of their horses. In the next table, about electric vehicles. 
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Mr. Priestley said that he was guaranteed a 10-years’ life 
for the vehicle, and he went on to say, ` One half the cost 
of the vehicle is represented by the battery, and this is 
guaranteed to give 100 per cent. of its original efficiency after 
eight years’ cont’nuous service, and any defects due to mis- 
use are made good by the makers during such period.” 
Glasgow they purchased an Edison battery vehicle, and they 
were only given a guarantee of four years on 40,000 miles, 
with 90 per cent. for the next year, and 80 per cent. on the 
remaining year, so that he thought the estimate here should 
have a five years’ life instead of ten. But, notwithstanding 
this, the cost of electric vehicles in Glasgow for collection 
and haulage was 3s. 10d. per ton, and for horses 4s. 2d. per 


ton. 

Ald. C. C. ELLIOTT (Newcastle) said that he had had 25 
years’ experience of haulage with stearn and petrol wagons. 
There was nothing to challenge the electric vehicle for inter- 
mittent work and varied loads, and the house-to-house de- 
liveries to a distance of three miles. Take an electric car 
to carry two miles, however, and they would find that a 
petrol car worked out cheaper than the electric. They were 
also doing short work, and loading about a mile and a half, 
and the cost of the horse cart compared with the petrol, or 
the electric, or the steam vehicle, was higher. But he did 
not think that they could lay down a general law. For long 
distances over six miles they could not beat the steam wagon 
for loads of five tons and upwards. The horse would always 
have its place in the very short distances. 

Mr. R. Diece (Accrington) said that in Accrington they 
had had one of these vehicles for about two months, and the 
distance they had to carry their stuff was within a radius 
of two miles. He could assure the conference ‘that the elec- 
tric vehicle had come to stay, and that if they could get an- 
other they would have one next week. The vehicle was 
bringing in about 20 loads a day. It had had the advantage 
of being in competition with the horse, and the horse had 
been doing more work because of the competition. They had 
reduced the cost per ton by 1s. Besides that, they had a 
system of bonuses; the men had been earning more money, 
and were quite satisfied. In the short distances the electric 
vehicle would compete very favourably with the horse. 

Mr. T. Stake (Stoke-on-Trent) had seen a three-tonner and 
a two-tonner on the previous afternoon, and was very pleased 
with the ease with which the thing was manipulated; but he 
thought that the body was built far too heavy to carry two 
tons of house refuse. These bodies would be quite capable 
of carrying anything from five to seven tons of any kind of 
material. 

Mr. H. Hopkinson (Portsmouth) said he had not the 
slightest doubt about the accuracy of Mr. Priestley’s figures. 
He foresaw a big extension of this business, and although he 


was a horsey man, and had many horsey men on the com- - 


mittee, they had changed their policy. They had got almost 
carte blanche now. His committee was perfectly satisfied 
that they had beaten the horse off the face of the earth as 
regarded the collection of refuse. 


Mr. PRIESTLEY, in reply, said with regard to the cost of . 


bringing in a motor when it broke down with a load, he had 
had a good deal of experience, and he considered that it 
formed an infinitesimal proportion of the cost. To know that 
be had got four years more guarantee on his battery than 

r. Greig had been able to get for his delighted him. One or 


*two references had been made to the question of the three- 


mile limit. Referring to the conditions which obtained in 
Sheffield in the collection of bin refuse, their experience was 
that they loaded and got away rapidly—where the refuse was 
already out in the street—and the figures for loading showed 
that the electric could: beat the horse at any distance. No 
time was lost in charging. The vehicles were charged in the 
depôt at night between the day and the night service, and 
when they came in for meal times, either during the night or 
during the day, if necessary. He did not agree that the 
weight of the body was in excess of what was required. 
The tire wear depended on the conditions of the district. 
Their tire wear was very much in excess of the tire wear in 
Nottingham. Mr. Terry had had his vehicles at work since 
October, 1915, and had only recently renewed. In Sheffield 
they had renewed more than once, but they had an arrange- 


ment with the tire manufacturers to work them on bare. 
inaintenance cost, and the prices that were given per mile 


were what they were paying for the maintenance of their 
tires. l 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of new or improred 
devices and apparatus, which will -be published if considered of 


sufficient interest. 


Donovan’s Patent Combined Switch, Wall Socket, and Plug. 
The problem of connecting portable apparatus to a permanent 


In / 


artistic design of wall plug and socket suitable for use in private 
houses. With the introduction of portable electrical apparatus 
into factories this problem has assumed difficult proportions, and 
with the publication of the Home Office Regulations governing the 
use of electricity in factories, the problem has been still further 
complicated. 

To comply fully with the requirements of the Home Office 
Regulations, and also with the requirements of factory engineers, 
it has been necessary to design a wall socket and plug which, 
while being of thoroughly sound mechanical construction, provides 
that :— 

(a) The wall socket must be combined with a multipolar switch, 
by means of which the tubular contacts in the socket may be 


rendered “ dead.” 

(+) The plug must be so interlocked with the switch and socket 
that it is impossible to insert the plug while the switch is “on” 
and the tubular contacts “ live,’ and it must also be impossible to 
withdraw the plug unless the tubular contacts are “ dead.” 

(c) The multipolar switch must break contact on each pole. 

(d) The apparatus must be efficiently earthed, and it must be 
impossible to break the earth unless all the contacts are rendered 
“ dead.” 

(e) The plug having been withdrawn, it must be impossible for 
anyone to turn the switch on and thus make the tubular contacts 
in the socket “ live.” 

(f) The apparatus must be so constructed that when necessary 
it can be rendered absolutely water-tight, and it should also be so 
constructed that when necessary it can be rendered flame-proof for 
use in mines. 

Messrs. DONOVAN & Co., 47, Cornwall Street, Birmingham, have 
recently designed and patented a unique type of wall socket and 
plug, which, while possessing great mechanical strength, fulfils all 
the above requirements. 

The socket and switch are enclosed in a cast-iron case, which 
can be rendered water-tight and flame-proof. The switch is of the 
multipolar type acting on each plug contact, and is so arranged 
that when the plug is withdrawn the contacts are “ dead,” and 
cannot become “ live” unless the plug is inserted. . 

The mere act of inserting the plug does not operate the switch, 
as has been the case in all previous designs. In the design under 


Fic. 1—DoNoOvVAN WALL SOCKET AND PLUG. 


notice the plug is provided with a key, which operates the switch 
by turning to the right or left, and the plug is so arranged that it 
cannot possibly be withdrawn unless the switch is in the “ off” 
position, and, further, if the switch and socket were removed from 
the case, and the switch were put on before being returned to the 
case, it would be impossible to insert the plug. 

The switch is of. the quick-break rotary type, with absolutely 
free handle arranged so that the switch cannot be held in semi or 
partial contact. Both the socket and plug are each made of a solid 
block of ebonite, thoroughly shrouded in a massive metal case. 
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It is claimed that the whole of the apparatus is, in addition to 
being a perfect electrical.device,.a/ thoroughly sound mechanical 
article, which immediately appeals to the;trained engineer. 


source of supply has occupied the thoughts of electrical manu- 
facturers for a number of years, but their principal efforts have 
been directed towards the production of a convenient, small, and 
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This type of apparatus is specially suited for use in factories, 
shipyards, ironworks, motor garages, coal mines, and on steam- 
.shipa, and no doubt it will also be largely used in theatres in con- 
nection with stage lighting and heating. 


A Handy Motor Ladder. 


We are indebted to Mr. L. L. Horrell, assistant electrical engineer 
to the municipality of Pretoria, for the photograph here repro- 
duced, showing a “motor ladder” outfit which the electricity 
department is using. Pretoria is one mile wide and seven miles 
long, and has 4,600 consumers, all of whom, with the exception of 
a few in the centre of the town, are fed off overhead bare-copper 
mains run on 36-ft. steel poles. a ® nomo 

This motor ladder is used for getting to the consumers quickly 
for disconnecting, connecting, and attending to “ All lights out.” 
Since the outfit was put in commission, seven months ago, it has 
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Fic. 2.—MOTOR-CYCLE LADDER. 


-averaged 1,000 miles per month, and has saved the department in 
wages alone over £70, besides giving a better service. 

As will be seen, the chassis is attached to a 6-H.P. Royal Enfield 
motor-cycle. The weight of the load on the chassis is 260 1b. The 
bicycle takes the hills without the least difficulty, and runs well. 
The department has had no expenses besides ordinary running 
-costs ; the whole outfit cost £120, and will therefore pay for itself 
in the first year. 


A Telephone Battery Economiser. 


With telephones of the newest and most economical type, with 
respect to battery consumption, the loss from 20 listening tele- 
phones is not less than 8'4 watts, and as this energy comes from 
dry batteries, the loss is equivalent to burning about thirty 25-watt 
Mazda lamps on 10-cent current, not counting the cost of installing 
the batteries in the telephones, 

It is not uncommon to find telephones fitted with older trans- 
mitters where the cost of the current waste, because of one 
receiver off the hook, exceeds that of burning three 25-watt lamps 
at 10 cents per kilowatt-hour. i 

THE KELLOGG SWITCHBOARD & SUPPLY Co., of Chicago, is 
advising telephone companies that it has a remedy in a battery 
saver that is new and certain in service, is purely mechanical, can 
be installed by anyone on any Kellogg telephone, and is the final 
solution of battery waste. Furthermore, the cost of installing the 
battery savers is nominal. The battery saver consists of one piece 
and one attaching sorew.— Telephone Engineer. 


The R.B. “ Adamant ” Electric Pipe-Lighter. 


This device, which has been put on the market by Mrssras. RosE 
Bros., of 25—27, Milton Street, E.C., is the outcome of efforts to 
produce an electric pipe-lighter that will stand up to the every-day 
usage of the smoke room to which these lighters are subjected. 
‘The name “ Adamant” has been given to it owing to the burner 
(patented) with which the lighter is fitted. This burner looks like 
a disk of stone, which is set in the end of a metal tube. The 
burner becomes red-hot in about four seconds after switching on 
the current, the consumption being 1'2 amperes. The burner will 
not burn out whilst one watches it—on the contrary, it will run for 
hours ; hence continual replacements are not necessary. It will 
work on either direct or alternating current, the standard voltages 
ranging from 100 to 250 volts. It is small and compact, having an 
outside diameter of only half an inch, enabling it to reach down 
readily to the bottom of a pipe. The lighting of a cigar or cigarette 
offers no difficulty. The lighter also has the further advantage of 
not presenting a great volume of heat near the face of the user. 

The “ Adamant” pipe-lighters are made in two classes, the wall 
set and table set, and are connected by flexible cord to a plug for a 
wall socket or an adapter for a lamp. | 


The Channel Tuonnel.—Mr. Arthur Fell, M.P., Chair- 
man of the House of Commons Channel Tunnel Committee, has 
addressed a letter to the Prime Minister enclosing a request signed 
by over 110 members of all parties in the House of Commons, 
asking him to afford an opportunity for ascertaining the opinion 
of the House upon a motion standing in his name with regard to 
the Channel Tunnel. 


1916. (107,397.) i 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. THomrsos & Co. 
lectrical Patent Agents, 285, High Holborn, London, W.C., and, at 
lL.iverpool and Pradford. , 


10,242. * Rotary electric switches.” A. A. Buck. July 16th. 
10,243. " Electric heaters.” A. A. Buck. July 16th. 


10,246. ' Sound fitters, telephone receivers, gramophones, &c.” C. Teas- 
Dick, Bucket. July 16th. 


10,269. ** Electric circuit breaker or interrupter.” H. Soutuon. July 16th. 


10,279. “ Electrical apparatus for detecting and indicating position of sub- 
marines.” M. B. Parker & S. H. Parker. July 16th. 


10,317.“ Illuminating devices containing electric incandescent lamps." 
British Titomson-Houston Co. (General Electric Co., U.S.A.). July 17th. 


ae “ Signalling by pneans of vibrating matter.” W. Wietcox. July 
iy 


10,325. 
10,332. 
July 17th. 
10,335. ** Electric hot-plates for ase on ships.” F. P. Fretcuek. July 17th. 
“ Portable dry-battery electric torches. M. H. Gc apstonxe. July 


“ X-ray localisation.” Sim J. M. Davipson. July 17th. 


“ Electric recording apparatus for controlling bats. R. Sema. 


10.357. “ Winding of armatures for electric generators, motors, &c." P.C 
Jones. July 18th. 


Loncroxp, W. W. Loxcrorp & SpHinx Mancracturtnc Co. July 18th, 


10,365. “ Electrical heating clements for cooking, &c., apparatus.” A. F, 
Berry. July 18th. 


10,372. ** Thermo-ammeters."’ 
18th. (U.S.A., July 27th, 1916.) 

10,379. * Extracting zinc by the electrothermal process." 
July 18th. (Sweden, September 5th, 1916.) 


10,389. “ Method of preventing tramcar trolley leaving overhead wires." 
A. Ricgyinson, July 19th. 


10,403. “ Accumulators for miners’ portable electric lamps, &e."" C. H. 
Jounson & Sons ann S. Sart. July 19th. 


10,410, ‘* Pocket lamp or torch. C. West. July 19th. 
**Cord grips for electrical conductors.” C. G. M. Buensett. July 


Weston Ecvecrricaa Instrewment Co. July 


FE. S. Bercrcnp. 


10,443. “ Device for guiding trolley A ees of electric car into contact with 
overhead wire." E. B. Moyse. July 20th. 


10,448. “ Electric rudiators.” Stmprex Conputits, Lro., & L. M. Warss- 
HOUSE. July 20th. 
10,472. ‘* Magnets.” L. SatcHwett ano A. West & Co. July 20th. 


10,511. “ Electrical induction furnaces for heating and melting electrical 
conducting materials.” J. K. Exter. July 2lst. 


10,525. ‘* Radio-controlled torpedoes.” A. FE. Ericson. July ist. 


PUBLISHED SPECIFICATIONS. 


1914. 


14.441. Txcernonic Receiver aND TRANSMITTER Boxes with PHovoceapnic 
Strces. Seelau & Newman. September Ist, 1913. 


21916. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


6,079. Exectxic Swircues. P. L, Davies & J. H. Woolliscroft. April 28th, 

7,392. ELECTRIC [GNITION OR SPARKING ARRANGEMENTS. Siemens Bros. and 
Co., W. A. Bristow & H. W. F. Ireland. May 24th, 1916. (107,399.) 

8,907. Motor Horns. A. F. I. Forbes. June 24th, 1916. (107,408.) 

9,165. Mrans ror CONTROLLING SpexD oF aN Ecectric Moror. Marconi’ 
Wireless Telegraph Co. & G. M. Wright. June 29th, 1916. (107,425.) 

9,183. Propuction or Cyanocen Compounpns. A. R. Lindblad. June 29th," 
1916. (107,426.) 

10,096. Seark Gars FoR USE IN WireLess TELecRariy. 
J. Bethenod. July 21st, 1915. (100,957.) 

10,174. DyNamo-g_ectric Macuingss. British Thomson-Houston Co. (General 
Electric Co., U.S.A.). July 19th, 1916. (107,439.) 

11,623. Evectric Furnaces. D. F. Campbell and Soc, Electro-Mctallurgiqus 
Française. August 16th, 1916. (107,465.) 

11,684. SUBMARINE Exectric Leakace Tececrarity. Signal Ges. March 16th, 
1915. (Addition to 13,919/13.) (101,223.) 

12,016. Evectromacnet Switcuges. British Thomson-Houston (Co. (General 
Electric Co., U.S.A.). August 24th, 1916. (107,472.) 

12,352. AUTOMATIC TRAIN-CONTROL Systems. W. V. 
1916. (105,324.) 

13,487. Garvanic Barreres. J. E. Preston. September 28nd, 1916. (107,485.; 

13,545. INTERLOCKING MECHANISM OF RAILWAY SIGNALS AND ACTOMATtIC [NDI 
CATORS WORKING IN CONJUNCTION THBREWITH. J. T. Roberts. September 25th. 
1916. (107,489. 

13,767. Evecrric Switches. V. Hope. September 28th, 1916.  (107,493.) 

14,293. MEANS FOR SUPPORTING LENGTHS OF WIRE, PARTICULARLY APPLICABLE 
To Lise INstLators. Bullers, Ltd., & G. V. Twiss. October 7th, 1916. 
(107 ,497.) 

15,597. COoMMUTATORS FOR DyYNAMO-KLECTRIC MacHines. V. M. Allen. Nov- 
ember Ist, 1916. (107,512.) 

15,829. ANCHORAGE FOR Tramway Rais. 
(107 ,517.) 

16,492. Spark Gars. L. A. Kuntzman. November 17th, 1916.  (107,520.) 

17,061. Resitent PIvoTaAL CONNECTION BETWEEN AN  ALTERNATING-CURRENT 


ELECTROMAGNET AND ITs ARMATURE. Akt. Ges. Brown, Boveri et Ciz. January 
Ist, 1916. (103,641.) 


E. Girardeau and 


Turner. April Ist. 


J. Gordon. November 6th, 1916. 


1917. 

990. AUXILIARY APPARATUS FoR TeLepHones. F. C. C. V. Nasor & N. A. J. 
Litlendahl-Petersen. January 20th, 1916. (103,490.) 

2,161. INsuLation oF ELECTRICAL MACHINERY AND OTHER arparatts. C. H. 
Kivne & C. J. Baker. February 13th, 1917. (Addition to 7,186/16.) (107,58) 

3,657. Evectric Motor Controi Sysrems. British Westinghouse Electri 
and Manufacturing Co. March 13th, 1916.  (105,329.) 

3,568. TRANSFORMATION OF SINGLE-PHASE ALTERNATING ELECTRIC CURRENTS 
into Pocyruase Currents. British Westinghouse Elevtric & Manufacturing 
Co. March 13¢h, 1916. (105,330.) 

4,047. OZONE GENznalors 
1917. (107,556.) 

6.445. Heating APPARATUS. 
36th, lé. 


Crone, Viet. & E. L. Joseph. March th, 
N. E.—~Brook-s (G00 inv u. l nah Mov 
(Divided) | applic stion on 7645/16) (107,571.) 
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THE ENGINEER AND THE NATION. 


FoLLowinc closely upon the call of the Presi- 
to the engineer 
in national affairs, 
upon which we commented last week, we find. 
in Industrial Management a spirited appeal by 
Mr. C. E. Knoeppel to every industrial engi- 
The 
author recognises the immense importance of the 
role that the United States is called upon to fill in 
the winning of the war; he quotes Mr. H. E. Coffin, 
of the Council of Natinen) Defence, as saying :— 
“ Who is there better fitted by technical anina 
and By life experience for leading the way to this 
new era of Universal. National Service than Ameri- 
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can engmeers? Will vision come to them? Will 
they translate vision into action—and will they do 
it now?” and after referring to the nation’s debt 
of gratitude to those engineers who have so far 
given freely of their time, he says:—‘* The time has 
now arrived, however, for the Industrial Engineers 
of the country to step forward, and, in this crisis, 
as well as during the post- -bellum period, take their 
appointed place in the direction of large affairs both 
governmental and industrial.” 

Last week we drew attention to the formation of 
the Engineering Council, which is intended to 
enable all American engineers to co-operate with 
the greatest efficiency; Mr. Knoeppel points out 
that on May 26th the Society of Industrial Engi- 
neers was organised, as the outcome of a national 
conference held to consider the question of indus- 
trial’ preparedness, and he claims that the steps 
then taken will not only make history, but will put 
the United States in a better position to wage a 
decisive and victorious war. The new Society was 
organised to serve a two-fold purpose: (1) To pro- 
vide a vehicle whereby the best: minds can be en- 
listed to aid the Government in its present hour of 
need; (2) generally to promote efficiency and-mdus-. 
trial management. 

The programme of work which the author subse- 
quently outlines-is practically identical with that 
which has been imposed upon this country, and he 
remarks, in accord with the Executive Committee 


-of the U.S. National Chamber of Commerce, that 


these things will have to be done quickly. If any 
one of various possible eventualities should compel 
the European Allies to abandon the struggle, the 
United States would have to bear the brunt of the 
fighting on her own shores, single-handed, and she 
“would have to win, or the world would be a worse 
place to live in than Hell itself.” Speedy action is 
therefore imperatively necessary. But, says the 
author, ‘‘ the opportunity before the industrial engi- 
neer is not narrowed to the industrial field by any 
means. He is needed in the conduct of govern- 


_ mental affairs.” _ 


We need not follow the details of the new organi- 
sation; our aim 1s to focus attention upon the vast 
movements in progress in the United States, the 
complete change of attitude towards the rest of 
the world, the adoption of new ideas and motives 
of action, as typified in these great movements in 
engineering circles, and to suggest again that there 
is a lesson to be learnt by us from them. British 
engineers have rendered Priceless services to their 
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country and the world in this great crisis; but have 
they done all that they could have done if they had 
been better organised? Assuredly not. The diff- 
` culties which have been experienced by individual 
engineers and scientists of the highest standing in 
securing opportunities to utilise their knowledge for 
the benefit of the nation are notorious, and even 
now our engineering resources are not fully deve- 
loped. Efficiency should be our watchword, co- 
Ordination and concentration of effort our method 
of attaining it; we need a national engineering 
organisation which shall not only assist the Govern- 
ment in every possible way during the war, but 
which also shall promote industrial efficiency after 
the war. It rests with our leaders to lead. 


Saar 


WE have heard many complaints 
from men in the engineering pro- 
fession as to the methods in which 
| they have been posted haphazard to 
any unit, irrespective of their qualifications, We have 
always believed in the policy of the right man in the 
right place, and we can only see a loss of efficiency 


Reasonable 
Recruiting. 


im the Army if men of technical or administrative 


qualifications are posted without regard to those 
qualifications. There should be room for technical 
men in technical posts, and men who have done 
administrative work are surely men who are fitted 
to be officers. A friend of ours, an M.1.E.E., &c., 
&c., spent many months, as he termed it, ‘* muck- 


shifting,” and only his own perseverance brought ` 


his technical training to light—or, rather, recogni- 
tion—and raised him to the rank of Captain in the 
R.E. That is one case of many where talent has 
been wasted. There seems to be an impression that 
the ordinary Officers’ Training Corps—such as the 
Inns of Court and the Artists’ Rifles O.T.C.—ar® 
no longer open to recruits. This is not so; we have 
heard of several of our friends who have joined 
these Corps recently, and they tell us recruiting is 
going on at the rate of several hundred a month. 
. These are the Corps which those should join who 

have during the past three years been holding 


the responsible posts in manufacturing munitions, 


but who are now able to get released by their 
various employers. Had they been able to leave 
two years ago, they might now have been holding 
commissioned rank, and doing sterling work, in- 
stead of being liable to find themselves drafted off 
to positions where their talents are wasted, though 
they are eminently fit for commissioned rank. 


In our opinion, the appointment 

Reconstruction. of Dr. Addison as Minister of Re- 
construction is one of the most 
important steps that the Government has taken to 
prepare for the after-war situation. During the past 
year or two there has been no end of inquiry and 
investigation work done by committees and depart- 
ments, and the material collected must reach con- 
siderable proportions in the mass. Some of it, no 
doubt, has been well sorted out and sifted already, 
but it is quite the right thing to appoint a whole- 
time Minister to guide the Cabinet and the nation 
concerning the measures which may reasonably be 
required to emerge. Dr. Addison has been SO 
closely in touch with industria] matters during his 
period at the Ministry of Munitions that his appoint- 
ment as Minister of Reconstruction may be re- 
garded as a satisfactory one. He knows as well 
as anybody how great has been the disorganisation 
of industry during war-time, and he may be credited 
: therefore with a correct appreciation of the great 
problems that will arise as demobilisation of indus- 
trial workers under coming conditions takes place. 
His address at a conference with leading represen- 
tatives of the chemical industries of the country last 


week shows that he appreciates fully the immediate — 


need of essential raw materials when Peace comes 
(he indicated a possible shortage even before that 
event), and the necessity for our increasing the pro- 
duct of all our industrial plants. He is not blind to 
what the enemy is doing by way of preparatien, and 
he recognises that unless we take time by the fore- 
lock we may find ourselves short of essential mate- 
rials. He asked for the co-operation of the chemi- 
cal industries, so far as they are coneerned in the 
matter, in taking the necessary steps in time. He 
proposes to get to work to examine the problems 
of reconstruction fairly and squarely, utilising the 
information already gathered together by commit- 
tees, -if order that steps may be taken to mitigate 
the evils of the reconstructing period by putting 
some British industries on a much firmer and more 
scientific foundation. Manufacturing methods must 
be brought up to the highest pitch of perfection, and 
better understandings with Labour will make pos- 
sible the introduction of the improved methods 
needed to secure that end. We do not think that 
Dr. Addison will find industry slow to co-operate 
with him in the great task that he has undertaken. 


THE report recently issted by the 

War Effects Board of Trade from the pen of 
on H.M. Trade Commissioner in South 

South African Africa (Mr. W. G. Wickham), 
Trade. although described as dealing with 
trade in that territory for the years 

1915 and 1916, contains much of interest and value 
relative to present conditions and future prospects. 
The portions of chief interest to the electrical and 
allied trades are summarised in another column. 
Mr.Wickham rightly points out that it is an open 
question at least whether annual reports which are 
merely chronicles of past facts are of value, except 


` in so far as inferences can be drawn and advice 


extracted for the guidance and increase of future 
trade. In Mr. Wickham’s report, however, it is 
possible to do a great deal in this direction. 
In interpreting the statistics of South African 
shipments, it must be kept in mind that the high 
prices offered for commodities, particularly from 
the United Kingdom, have given an inflated appear- 
ance to exports in relation to values of previous 
years, and they may have provided inducement to 
export in lines where there was no surplus, and 
even lines in which there had. been little or no 
production before the war. And as regards imports 
to South Africa, Mr. Wickham considers that while 
the high prices ruling have given an appearance of 
normal or even abnormally large importations, in 
reality many factors have been at work to cause the 


market to absorb considerably less in quantity than 


usual—namely, difficulties in getting freight space, 
abnormally high freight rates in addition to high 
prime cost, prohibition of exports from other parts 
of the Empire, and dear and scarce money, result- 
ing in postponement of public works and private 
enterprise. On the other hand, of course, the war 
has created an artificial demand for. certain kinds 
of supplies for public purposes, to the obtaining of 
which, as necessities for war, there was no official 
obstacle. | 

In Mr. Wickham’s view, it will be some time be- 
fore Japan is looked to as a supplier of iron and 
steel and machinery, but he expects to find that 
enormous strides have been made during the war 
as the result of supplying a large proportion of 
Russia’s war needs. This view is, of course, sup- 
ported direct from Japan itself, although, as yet, it 
is only in the lighter descriptions of electrical goods 
that its competition on the world’s markets has 
made itself at all keenly felt. As regards Japanese 
trade in South Africa, the machinery for develop- 
ment was already established in the form of agen- 
cies and branches of merchant houses from Japan. 
The diversion of Japanese liners from the Suez 
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Canal route to the Cape provided direct steamer 
communication. yer 

On’ the subject of competition and future trade 
generally, the note that the Trade Commissioner 
strikes is one that has been frequently sounded in 
these pages, viz., that even if producers are so busy 
on work of greater and more immediate national 
importance that they cannot make goods, or even 
show samples and catalogues for overseas trade, it 
is nevertheless imperative that they keep their good- 
will alive and have their export organisation ready 
primed for quick and active operation directly Peace 
is declared. 


_ ONE or two items in the proceed- 
ings of the recent annual meeting 


The- I.M.E.A. T | r 
and. of the Municipal Electrical Associa- 
Electricity t!On. served to focus the attention 
Supply. of interested circles on the attitude 


of the ruling members of this guild 
in regard to the great question 
of electricity supply reorganisation on a national 
basis. We referred to this matter at the time, when 
it was urged that the Council of the I.M.E.A. 
should come out into the open and place its views 
on the future of electricity supply and the rôle of 
the municipal authority in connection therewith be- 
fore its members—a resolution to that effect being 
adopted. i 

We do not know that there was any suggestion 
that the Council had not made up its mind on the 
subject, but those who are well able to judge have 
felt that the important interests represented by 
municipal supply authorities were likely to suffer if 
some definite pronouncement as to the views and 
policy of the Association was not very quickly made. 

In this connection, the circular letter which has 
just been issued by Mr. H. Faraday Proctor, the 
hon. secretary of the Association, and which appears 
elsewhere in this issue, is no doubt intended to clear 


the atmosphere. It contains a synopsis of the views. 


of the Counċil, expressed in general terms, which 
include the appointment of a Central Board of Con- 
trol, subject to Parliament alone, composed of 
whole-time officers, to exercise the present functions 
of the Board of Trade, Local Government Board, 
Home Office, and other departments which at pre- 
sent have a finger in the electricity pie; also the 
supply of electricity from large power stations con- 
trolled and operated by -District Boards consisting 
of representatives appointed by the present statu- 
tory undertakings, both local authorities and com- 
panies, the distribution remaining with the present 
undertakers. -For the rest, the report of the Lanca- 
shire and Cheshire Linking-up Committee, which 
we note ““ will be published within a few days,” may 
be expected to shed some light on the working 
details of the scheme as applied to one of the most 
important industrial areas of the country. 
Meanwhile,’ we share with the Council its regret 
that full information cannot be imparted at the pre- 
sent time owing to’ the withholding by the Govern- 
ment of the report of Sir Charles Parsons’s (Elec- 
trical Trades) Committee and the interim report of 
the Coal Conservation Sub-Committee; why the 
farmer is wrapped in mystery we do not know, but 
the latter, at any rate, has passed beyond any parti- 
cular claim to secrecy. We welcome the plain state- 
ment of its views by the I.M.E.A. Council, and the 
Prospect of studying the suggested application of 
the principles outlined by it to the Lancashire and 
Shire area. It is not so much in the general 
features of reorganisation on broad lines that diver- 
Sencies of opinion occur as in the details, and the 
carefully prepared scheme of the Lancashire and 
Cheshire engineers—both municipal and company— 
should carry far more weight in responsible circles 
than a settlement arrived at by a Government Com- 
muttee which is shrouded in secrecy. 


SOME NOTES ON DIVING-BELL COVERS 
FOR DISCONNECTING BOXES. 


By G. W. STUBBINGS. 


THE diving-bell cover for disconnecting boxes is a most 
useful device, combining, as it does, a high degree of safety 
with the maximum of convenience for disconnecting. The 
time spent~in removing nuts from a cover of the bolted- 
down type is considerable, and, in times of trouble, the 
advantage in this respect of a diving-bell lid, which has 
simply to be lifted off, and, after disconnecting, as simply 
put back, is incalculable. A properly designed diving-bell 


cover should, moreover, be quite watertight, and ‘thereby 


escape the uncertainty that always attaches to bolted-down 
joints for box covers. Cases have from time to time been 
met with of the failure of diving-bell covers owing to the 
seal being insufficiently deep, and it will, therefore, be useful 
to investigate the criteria to which the dimensions of such 
covers must conform to be successful in given conditions. 
For purposes of calculation, a box of simple shape, such 
as that shown in the diagram, may be taken. If m be the 
difference in level of the water in the pit and in the sealing 


_ - - — —— 


ERAON 
AINS 
SECTION OF BOX WITH DIVING-BELL COVER. 


space of the cover, A the height to which the water has 
risen in the bell, h! the depth of the sealing space, a 
the atmospheric pressure expressed as a head of water, and 
the joint be watertight— : : 
hli! = af(a + 8), 

and, whatever the pressure of the submerging water might be, 
the water in the bell would never reach the joint. The 
Joint, however, is not watertight, and will not be able 
permanently to sustain a difference of pressure between the 
interior of the box and the upper part of the sealiug space, 


and the water will accordingly rise in the bell to a consider- 


ably greater height than given by the above expression. 
_ Calling the volume of the air space in the box v, and the 
volume of the annular sealing space 7, the new conditions 
can be stated— | | 
Aæ + Vv) =(4 + B) {v +v (t — hje}, 
which finally reduces to— _ 7 
h= has (v +o) tae 

There is, however, a further factor to be taken into 
account. The most dangerous and trying conditions to 
which disconnecting boxes can be subjected, are undoubtedly 
those of sudden storm after a spell of very hot weather. ` In 
these circumstances, a pit may be flooded with very cold 
water, and the temperature of the box, which may have been 
considerable, will be suddenly reduced. Such a reduction ` 
in temperature will cause an appreciable lowering of the 
air pressure inside the box, causing the water to rise higher 
in the bell than otherwise. : 

Calling the absolute temperatures of the box before and 
after flooding T, and T, respectively, the conditions can now 
be stated— . . i 


A (e + v)/T, = (A + B){V + v (A — hih yfr, 
Putting T, — T, = ¢, this finally reduces to— 
A=h'(v + v) (7,8 + faa + 4)7, 72. 
The writer selected at random from the catalogue of a 
good manufacturer of cable accessories, a line diagram of a 


four-way box, and scaled off the dimensions. The interior 
of the box is approximately 20 in. x 14 in. x 4 in., the 


Pa 
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sealing space being 13 in. wide by 2 in. deep. 
H to be 12 in., T, 20° C., and ¢ 10° C., the above expression 
gives a value’ for 2 of 4 in., a result that can be considered 
satisfactory. = 


\ 
` For given conditions, v and v remaining constant, it is 


seen that A = b A!, the distance between the level of the 
water in the bell and the joint is ' — A, and calling this 
distance 4/,, 

h =h (1 — b). 


This margin of safety A, is therefore proportional to %4’, 
v remaining constant. 
to have a deep and narrow seal than one shallow and broad, 
as inaccuracies of levelling the box will be of smaller im- 
portance. The matter of correct setting is one of con- 
siderable importance, as the sealing effect of the bell does 
not commence until the lower edge is completely immersed ; 


and with a wide and shallow seal and a large box inaccurate- 


levelling might lead to serious trouble. 
Referring to equation— 


h= N ANTH tia +) Tie, 


the worst conditions to which the box will be subjected may 
be assumed, and the equation may be rewritten — 


Alh = ce (y + Dfe, 


enabling the relation between V and v to be calculated for 
a given proportional rise of water in the bell. Putting 
h[h' = m, this equation becomes— 

m =c (v +w), 

viv = (m — o) 

giving the relatfon between v and v and m for any given 
conditions. For the purposes of a numerical example, the 
former values of H T, and / may be taken, the correspond- 
ing value of c will be 0°0633. If it be considered that 


under these circumstances the water should not rise more 
than halfway in the bell— 


vjv = (5 — 0°0633)/0°0633 = 7 approximately, 


and the volume of the air space in the box should not be 
more than seven times the volume of the annular sealing 
space. 

The above reasoning shows further the importance of 
setting the box accurately level, as inaccuracies will not 
only, as before pointed out, diminish A!, but will also 
diminish v, this volume, of course, being calculated as lying 
above a horizontal plane touching the highest point of the 
bottom of the bell. The writer has calculated the effect of 
} in. out of level in setting the four-way box already 
referred to, and finds that this inaccuracy will diminish 
the safety margin from 14 in., as before calculated, to 4 in. 


and finally— 


JAPAN’S PROGRESS IN THE ELECTRICAL 
i INDUSTRY. 


By MALCOLM CHALMERS.. 


PRIOR to the war Japan used to import considerable quan- 


tities of electrical machinery, apparatus, and materials, the 


total value of which in 1913 amounted to about £790,000. 
The war has, however, given Japan her opportunity, which 
she has not failed to put to account. She has turned her 
attention to the manufacture of this class of goods, with 
the result that her imports in 1916 were no greater than 
£320,000, a decline of 60 per cent. Even this does not 
represent the full facts, for in 1916 there was a special im- 
port of submarine cables valued at £132,000, as compared 
with £5,000 only in 1913. Leaving this out of account, 
we find that the imports of other electrical goods were 
valued at £188,000 in 1916, as compared with £785,000 
in 1913, a decrease of 76 per cent. ‘This year the decline 
has been maintained, the imports for the four months ended 
April being valued at only about £72,000 in all. The 
following statement gives the details for the various classes 
of goods in 1916 as compared with 1913 :— - 


Assuming | 


It therefore follows that it is better 


-gubject (see ELECTRICAL REVIEW, June 29th),- Mr. R. Goulburn 


and that the analyses of the component parts and the resultant 


- sprinkled with a special sugar-waste solution, and again dried. 


1913. 1916. 

Materials for suspending electric lines £4,000 — 
Submarine cables sis sua al 5,000 £132,000 
Insulated wire, other than cables 206,000 2,000 
Meters :— r 

Amperemeters and voltmeters 21,000 7,000: 

Wattmeters ... asi vas 27,000 13,000 

Other kinds... ; 16,000 9,000 
Accumulators ... Gis ar ... 25,000 1.000: 
Telegraph and telephone instrumente... 8,000: 6,000 
Dynamos, electromotors, transformers, 

converters, and armatures we 374,000 40,000 
Dynamos with motive machinery 65.000 45,000: 
Filaments for incandescent lamps 8,000: 63,000 
Incandescent lamps 30,000 2,000 


Turning now to the export trade, we find that in 1913 
Japan exported electrical goods to the value of less than 
£80,000, whilst last year her exports in this line were 
valued at no less than £421,000, or over five times as 
much. In the first four months of this year, moreover, the 
increase was more than maintained, the exports for that 
period being valued at £260,000, or at the rate of over 
three-quarters of a million sterling per year. The details 
of the exports so far as available in 1913 and 1916 are as 
follows :— 


1913. 1916. 
Insulated wire... . £26,000 £115.000 
Electrical machinery 48,000 147.000 
Telephones ie gpa ie 5.000 - 92,000: 
Incandescent lam sie zis — 67.000 


Perhaps the most noteworthy feature shown by the above 
figures is that relating to incandescent lamps. In 1913, 
Japan imported £30,000 worth of these lamps and exported 
none, whilst in 1916 her imports were practically nil and 
her exports were valued at £67,000. In the four months 
January-April, 1917, the exports of electric lamps were 
greater than during the whole of last year, being valued at 
£84,000, or at the rate of £250,000 per annum. 

It will be interesting to see, when peace is concluded 
and the manufacturing nations now at war are able to 
compete once more, whether Japan will be able to hold the 
position she is fast building up for herself in the manu- 
facture of electric lamps. Everything points to the fact. 
that she will, for some excellent modern factories have been 
erected, and with an abundance of cheap labour and of cheap 
power derived from the numerous waterfalls of the country, 
she should be well able to hold her own in the matter of 
price. Possibly the principal deciding factor will be the 
question of filament. As will be seen from the fact that. 
£63,000 worth of filament was imported in 1916, Japan 
has hitherto been dependent on outside supplies for this 
material. Efforts are being made, however, by Japanese 
manufacturers to make the country independent of foreign 
supplies in this respect, and it would appear that they are 
succeeding in their efforts, for during the first four months 
of the present year, when more lamps were exported than 
during the whole of 1916, the imports of filaments were 
only valued at £17,000. 


` 


COAL CONCRETED FROM DUSTS OR ASHES. 


at 


IN asecond paper read before the Society of Architects on this 
Lovell said that the process of manufacture would be demonstrated, 


fuel would be shown. 

There were three methods of making the fuel, which might be 
called A. B, and C. A and B might be termed dry processes. 
this case they took as aggregates ashes and coal dust. After sifting 
the fine dust, which was of little or no value, the coarse aggregate 
was composed of all between } and j in. mesh. This was dried, 


The fine aggregate was taken from the coal-cellar dust, only that 
which passed }-in. mesh being used. These two bases should be 
intimately mixed with the matrix or binder. 

Up to this point A process and B process were exactly the same- 
Process A was employed wherever the sun had much value, © 
where the heating chambers were available. The mixed agere 
gates and binder had in some cases a small quantity of creosote oil 
added, it was then placed in moulds and allowed to concrete, the 
time varying with the amount of heat available. The fuel, when 
cold, was emptied out of the moulds, broken up, and hardened by 
exposure to the atmosphere. = 


`N . 
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With process B, the small quantity of creosote oil, jf used, was charcoal the impurities which it has absorbed from the sugar. 
E o “a iron Teepe. the mixture Of aes and The magnetic material is especially prevalent after the retort has 
matrix was added, and placed upon a fire and stirred until a tem- been repaired. Under ordinary conditions, the magnetic pulley is 
ure of about 120° F.. was obtained, when the whole was energised only part of the time, two weeks out of a month or so, 
emptied into any mould, such as an old pail. Ina short time it this being sufficient to keep the iron oxide out of the bone charcoal, 
- was cold, and was broken up and allowed to harden. so that trouble with iron colouring in the sugar is prevented. 

Process C was a wet process, in which there was no need to dry The use of powdered or pulverised fuel has been extended, and 
the aggregates. They were mired as before, but with a different this has led to the need of magnetic separators in cement plants, 
matrix mixture; the creosote oil, if used, was added and well steel plants, power houses, and many other kinds of plants. Coal, 


mixed, the whole-was then moistened with the solution until a as delivered to the milling plant, always contains an astonishing 

consistency of mortar or concrete was obtained. It wasthenemptied amount of iron in the form of bolts, nuts, rivets, nails, bar iron, 

into shallow moulds, or between sheathing boards, and dried by railroad spikes, mule @hoes, &c. Any of these materials entering 

exposure, but with protection from the wet. the crusher or pulveriser might result in damage to the machine, 
In all three processes the character of the matrices varied with With consequent delays in operation. i oe 

the character of the aggregates, and the different aggregates had to This foreign magnetic material can be entirely eliminated by 


be treated by different methods. It was usually found that in the use of a magnetic separator located at some point -ahead of 
most cases the smoke of the resultant fuel could be diminished by the crusher. When the material passes over the separator pulley, 
an increase of the. remaining ashes; in the case of furnace fuels , Which contains the magnet, the magnetic material is attracted and 
\. the clinkering could by this means be diminished. This method keld firmly against the belt, and remains in contact with the belt 
. of concreting fuel, dis nsed with any kind of pressure beyond a until it leaves the magnetised zone, which is at some point beyond 
alight tamping ito the moulds. For low-grade cokes, coals, or the under side of the magnetic pulley. The iron drops from the 


bar ashes process A was the best method. belt after it leaves the pulley, and is delivered to suitable boxes by 
Process B was suited for any form of rotary asphalt plant, either means of a chute, the coal continuing on its course. 
fixed or movable. For all materials high in carbon but low in The pulley is magnetised by passing direct current through 
> volatile matter, process B was the best method. windings in the interior of the pulley. 
“Process C was the cottager’s process of producing coal in his ee 
own back yard. It would be better for a community to send its In a letter to the editor, Mr. A. C. Daman states that in Colorado 
ashes and dust to a central depot, and there have it done under ‘hundreds of tons of tungsten concentrates and middlings are 
proper supervision, but there was nothing to prevent an isolated annually treated over the Wetherill magnetic separator. In some 
individual or firm from utilising their waste materials by this vases, concentrates have been increased from 40 to 65 and ‘70 per 
process. For high-grade cokes, high-grade bituminous coals, or a cent. tungstic acid, and where pyrite is associated with ferberite, 
mixture of the latter with ashes, peat, sawdust, &c., process C was magnetic separation is indispensable. 
the best method. During the last three or four months the writer had tested 


The analyses of seven different types of fuel made under the hundreds of tungsten ores magnetically, and success was obtained 
three processes, together with the calorific values of their com- ‘on practically all of them. It was proved that the magnetic 
ponent parts, were given showing for coal dust fuel from 10,000 to separation was a commercial success, and in several instances the 
12,570 B.TH.U., and for ashes and coal dust, Ke.., from 5,000 to ; only galvation in saving the values. 

9,000 B.TH.U. 
.. The percentage of raw material in the resultant fuel was from 
- | 91 to 99°58 per cent. i : 
Samples of the resultant fuel were shown in each case; they 


would light from the sticks, incandesce, and flare. | 
-There were many collieries where fine coals were produced. in ELECTRIC SMELTING OF IRON ORES. 
abnormal quantities, dué to unusual friability ; as, for instance, | SS 

the Kent coal. It was there demonstrated that by their process 


s . A RECENT issue of the Jern-Kontorets Annaler reproduces in a 
fuel could be economically made equal in vdlue to the large coal slightly abridged form'a Memorandum drawn up by Mr. J. A. 


worked in the same seams. Leffler, in which he investigates a proposal put forward in March, 
The briquetting method of utilising coal slack required costly 1916, by the Committee appointed. by the Administration. of the 
machinery and plant, and the slack had to be transported to the Association of Swedish Technologists to install electric furnaces in 
briquetting factories. The concreting process, on the contrary, the North of Sweden for smelting pig-iron. The Committee recom- 
enabled the simple machinery and plant to be taken to the dumps mended the installation of four plants, with six furnaces in all, to 
of. slack, thus saving handling and transportation. The con- produce 65,000 to 70,000 tons of pig-iron per annum, using from 
-ordted fuel was manufactured i» xitu. Further, it was submitted 110,000 to 120,000 tons of ore and about 25,000 tons of charcoal. 
that a better fuel was produced. ; In his investigation the author makes, among others, the assump- 
3 l tion that to smelt one metric ton of pig-iron from the Luleä or 
Gellivare ores, 1'6 ton of ore and 0'4 ton of charcoal are required, 
and 0'272 Kw.-year of electrical energy. As explained by him in - 
OPINE pa m detail, such a low consumption of energy can only be attained b 
USES OF MAGNETIC SEPARATOR PULLEYS. : installing four furnaces of a total of 9-000 KW., one as & standby 
l PEAS and three working continuously, as this would make it possible to 
ee 92 per cent. of the purchased power, while with one furnace 
only the useful percentage would only be 83 per cent., which is the 


MAGNETIC separator pulleys have been put to work in an increasingly 
ee number of industries during the ppst 10 years. They vehi average result attained during the three vears’ working in 1913-15 
useful wherever it is desired continuously to: remove the magnetic at the Jern-Kontorets experimental plant at Trollhättan. There 
enon from non-magnetic bulk material. For example, 7 ah must be, however, a misprint in the figure given for the output of 
1 with eevee ID: TEMOYME pickheads, coupling FaR &c., from _ this plant for 1915 ; it should be 7,502 tons, instead of 7,052 tons, to 
ay passing to a crusher which would be damaged by the entrance make the author’s calculations correct. The capital outlay at Lulei 
of such material. They are used for similar purposes at phosphate would be about £85,833 for the plant itself, and about £20,833 for 
rock mines and quarries. In the production of sulphite fibre dwellings for officials and workmen, while for Gellivare the corres- 
paper stock, they are used to remove scrap iron and steel from the ponding figures would be £94,444 and £23,333 respectively. There 
wood chips before these are delivered to the sulphite tanks. They would be 6 officials and 75 workmen, with their foremen, and the 
assumed output at each place would be 30,000 metric tons per 
annign. For the cost of production of one metric ton of electric 
pig-iron, the author submits the following estimates :— 


At Gellivare. At Lulea. 


1°6 metric ton of ore* yes .. £018 3 £1 1 74 
Limestone ... ee is se O & 005 
0'4 metric ton of charcoal... - 1 010 018 1 
0'272 Kw.-year a cue - O14 6 1 0 4 
i Electrodes ... ... 'O 110 0 1 8 
Repairs and upkeep 0 3 8 03 4 
; Wages”... ae set O66. 056 
Management and sundries . 0 2 3, 0111 
Royalty es eis sais - 0 1 5 0 1 3 
Sinking fund 3 =. 037 0 3 3 
A 7 : i ( 
FIG. 1.— PRINCIPLE OF MAGNETIC SEPARATOR PULLEYS. riences OTa B i : > j is i 
are algo used in the production of cement, gypsum, limestone, clay oa Total cost... ee ow 4 4 0 42W 
for terra-cotta: manufacture, as well as in the freeing of grain,  * 50 per cent. of ore and 50 per cent. briquettes. 
spices and tobacco from bits,of iron or steel before grinding. They y 
also find employment in city refuse-disposal plants, for removing The freight from Luleé to Gävle, and unloading the iron into 
tin cans, horse-shoes, nails, &c., from the worthless material. . . railway trucks, would cost another 4 kr., say, 4s. 6d. per ton.. It 
Magnetic separators are in. use in a large number of sugar ~ would thus be seen that the: northern pigs would cost at Gävle 
planta to remove iron rust or iron oxide from animal charcoal, - about £4 8s. per ton, and, therefore, could not compete with the 


which is collected. by it while passing through the ovens and being pig-iron obtainable there from the blast furnaces at 65 to 70 kr. 
baked. This. baking process is necessary to eliminate from the (about 72s. to 77s. 6d.) per ton for basic, and at 70 to 75 kr. (about 
Te er ee ware ee 77s. 6d. to 838.) per ton for acid open-hearth pig-iron.—/ron and 
oe ~ Sfet. and Chem. Engineering. -- Coal Trades Review, 
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THE SPRING LAKE MARINE RAILWAY. 


In the General Ilectric Review, Mr. JACOB A. Harman, chief 
engineer, Elliott & Harman Engineering Co., Peoria, Ill., 
gives an account of the Spring Lake Marine Railway, which 
is a system designed to serve the same purpose as a marine 
lock, but to cost less, and to be maintained at a lower 
expenditure. 


The railway, located in the Illinois River valley about 3 


miles below Peoria, was built by the Spring Lake Drainage 
and Levee District, an authority organised under the Laws of 
Illinois, for the purpose of reclaiming about 14,000 acres of 
land that was subject to overflow by the Illinois River. 
district, as organised, included a body of water known as 
“ Spring Lake,” which was shut off from communication 
with the Illinois River by the levee or dike constructed by 
the Drainage District. 

It was at first contemplated that a lock should be con- 
structed for the purpose of communication hetween the river 
and the lake, but the cost of the construction and mainten- 
ance thereof would have heen burdensome, and approval was 
obtained for the construction of the marine railway. The 
clectric power for operating the mechanism is supplied from 
the power plant of the Canton Gas & Electric Co., at Canton, 
Illinois. The transmission line, about 2 miles Jong, is a 
13,000-volt line, and also supplies electric current for the 
Banner and the Spring Lake Drainage Districts pumping 
plants. The railway and the pumping plants were designed 
by and constructed under the supervision of the Elliott and 
Harman Engineering Co.. consulting engineers. 

In general, the marine railwav consists of an incline track 
leading up each slope of the levee to a turn-table located on 
the summit of the embankment. A cradle, or boat carriage, is 


. Conal fo 
Spring Loke 


Roiiroy Inches, nod h stole. 


IG. 1.—PLAN AND ELEVATION, SHOWING LAY-OUT OF 
MARINE RAILWAY. 


mounted on wheels so that it can be lowered on these inclines 
into the water to receive the boats, raised to the turn-table, 
rotated thereon, and lowered to the water again on the oppo- 
site side of the levee, keeping the boat in its natural position 
throughout all these operations. An electric hoisting engine 
for hoisting and Jowering. the boat carriage, and an electric 
swinging engine for rotating the turn-table, are housed jn & 
reinforced concrete building alongside the turn-table. 

The marine railway mechanism is designed on the basis of 
handling as a maximum load a flat-bottom barge, or power 


boat, 24 ft. wide, 120 ft. long, and having a draught of 3 ft. . 


- 6 in.; the cradle, however, as designed is sufficiently wide 
to accommodate shorter boats of a maximum width of 28 ft. 
Smaller boats, barges, and launches can also be handled. 
Each incline consists of two standard gauge railroad tracks, 
laid parallel, and tpaced 50 ft. centre to centre, the gradient 
of the tracks being 10 per cent. These tracks extend from 
the turn-table down into the water on each side.of the levee 
to a depth sufficient to have 4 ft. of water over the floor 
beams of the boat carriage at the low-water stage. The rails 
used for all tracks are 120-lb. standard T-rail sections, and 
are laid on creosoted ties. The circular rails. on which the 
turn-table moves are mounted in a concrete pit, 115 ft. in 
diameter, upon a heavily reinforced concrete foundation of 
the slab type. . i 

The cradle, or boat carriage, is 9 steel structure mounted 


The. 


on wheels. The trusses are 80 ft. long and 10 ft. high, with 
a clear opening between them of 30 ft. The fixed floor beams 
are arranged ın pairs, and between each pair is mounted a 
heavy movable beam which can be adjusted to fit up snugly 
against the bottom of the barge or boat in its natural pos. 
tion. These movable floor beams are hung on heavy threaded 
rods, which extend upward through the upper chord of the 
truss, at which point the rod is suspended from the top of 
the truss by means of a split nut with four handles resting 
on a short coil spring. There is also provided a winch adjust 
ment for each of these rods for raising the beams rapidly t 
position, after which the split nut is closed and the beam ı: 
brought up-close by the use of the nut. This boat carriage 
is supported on two specially constructed eight-wheel trucks 
of a heavy. type, the mounting being arranged sďso that the 
s i 
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Fiu. 2.—Inpuction Motors Drivinc A HOIST AND A 
SWINGING OaBLe DRUM. 


floor of the boat carriage is always in a horizontal position. 
Each of these trucks is provided with special draw bars, to 
which are attached the steel haulage cables used for raisin: 
and lowering the boat carriage on the inclines. Each truck 
is also provided with a system of brakes which mav be +! 
by hand, and which are so constructed as to be set aut. 
matically by a coil spring whenever the tension of the haulag 
cables is released. 

The power and hoist equipment consists of two electrical. 
driven hoisting drums, one for raising and lowering the boat 
carriage on the inclines, and the other for rotating the turr- 
table. The main hoist drum is driven through a train «i 
spur gears by a 75-H.P. (intermittent rating), 600-R.P.M., 44°. 
volt, 3-phase, 60-cycle, slip-ring type induction motor with 
a reversible drum type controller mounted on the operat: 
platform. The travelling speed of the main haulage cable 
Is approximately 16 ft. per minute. The brake drum ìs 10 ft. 


y ’ 


Fic. 3.—Boat CARRIAGE ON TURN-TABLE. 


in diameter, with a 14}-in. face. This brake is applied b! 
means of a system of heavy weights and levers, and 1s ré- 
leased by raising the weights with a drum and, wheel hos 
mounted on the operating platform. A pawl and ratcbe 
device on this hoist keeps the brake mechanism in the ! 
leased position after the weights have been lifted by th 
hoist. This pawl and ratchet device may be tripped, tbu: 
applying the brake on the main drum, by four independent 
agencies: (1) By means of a foot trip, mounted on t 

operating platform; (2) by means of a ratchet device, whicb 
engages the teeth of the large gear when the cable starte © 
unwind, thus automatically setting the brake; (3) by a ceotn 
fugal governor, which automatically sets the brakes sboull 
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the speed of the boat carriage exceed the predetermined speed 
of 16 ft. per minute; and (4) by an electric solenoid device, 
which automatically sets the brake in case the supply of 
electric current should be interrupted. Device No. 2, which 
automatically sets the brake when the cable starts to unwind, 
js made inoperative when lowering the boat carnage by 
means of a foot pedal on the operating platform. 

The turn-table swinging engine consists of a drum driven 
hy an 18-H.p. induction motor with a reversible drum-type 
controller mounted on the operating platform. The brake on 
this engine is operated by a hand lever mounted on the 
operating platform, and the travelling speed of the cable. 
which is hitched to the outer trucks of the turn-table, is 20 
ft. per minute. P i 

There are three special indicators to aid in the operation 
of the apparatus. , , 

In conclusion, the following data concerning the marine 
railway will be of interest :— ; 

Maximum lift of railway. 27 ft. vertical. | 

Estimated maximum weight ‘of boat carriage and boat, 
800,000 Ib. 

Largest boat that it is calculated to carry, length 120 ft., 
width 24 ft., draught 34 ft. 

Distance between centres of incline tracks, 50 ft. 

Slope of tracks, 1 ft. in 10. 
Estimated maximum pull on haulage cables, 100,000 Ib. 
Speed of boat carriage, 16 ft. per minute. 


THE ELECTROLYTIC TREATMENT OF 
ZINC ORE.” 


AT a recent meeting of the AMERICAN CHEMICAL SOCIETY a 
paper was read by Mr. B. E. Watts on this subject. He 
suid that the war had given a great impetus to the zinc 
industry, and much attention had been directed to the treat- 
ment of complex ores by hydrometallurgical and electrolytic 
processes. 

In 1912 and 1913, at the School of Mining, Kingston, the 
writer experimented with zinc ore from the Sullivan Mine, 
of Kimberley, B.O. The ore was a dense complex sulphide. 

Tests were conducted to determine if it was possible to 
obtain metallic zinc by the electrolysis of solutions of 
zinc bisulphite. The deposition of the sulphur and zinc 
sponge, and the evolution of hydrogen sulphide made this 
electrolysis impossible. Attempts to obtain metallic zinc by 
electrolysis of solutions of zinc sulphate to which zinc sulphite 
precipitate was periodically added showed that in the pre- 
sence of sulphurous acid or zinc sulphite successful electro- 
lysis was impossible. 

Tests were conducted in which the zinc sulphite precipitate 
was first roasted to oxide before charging at the anodes in a 
zinc sulphate electrolyte. Successful results were obtained. 
The zinc deposited in a good plate, and the electrolyte was 
maintained by the addition of the roasted sulphite. To- free 
the bath from rarticles of precipitate that might attach them- 
selves to the deposit, to place the roasted precipitate at the 
point in the bath where the sulphuric acid was regenerated 
by the electrolysis, and to decrease, if possible, the decom- 

position voltage by allowing the roasted precipitate to act in 
part as anode, the crude zinc ‘oxide ‘obtained by roasting the 
zinc monosulphite precipitate was placed in bags at the anodes 
of the electrolytic cell. 

From the foregoing experiments the following conclusions 
were deduced :— 

Lead forms a satisfactory anode, and copper, zinc, and 
aluminium form satisfactory cathodes. | 

With current densities of from 2.5 amps. per square deci- 
metre to 4.5 amps. per square decimetre, a current efficiency 
of approximately 100 per cent. can be maintained. 

. Depending upon the current density, the voltage varies 
from 3.5 to 6 volts. 


The extraction of zinc from zinc oxide varies from 95 to’ 


100 per cent. oy 

The process, as outlined, was patented, and was developed 
for the treatment of high-grade zinc ore. The process has 
been referred to as the Watts Process. 

The high-grade zinc product for charging to the electro- 
Ivtic cells may be roasted zinc concentrate, impure or refined 
zine oxide, or zinc dust. The advantages of such a treatment 
are :— i 

1. The solution is kept small in bulk and the solution and 
tanks serve at once for leaching the ore and for electrolysis. 

2. The acid generated at the anode is Immediately used up 
at the point at which it is generated, and at the point where 
it is most concentrated, and hence most active. Thorough 
extraction is thereby obtained. 

3. The bath is automatically kept at constant composition 
and purity. zinc goes into solution with the 
of impurities. 

4. The zinc content of the solution is kept constant, and 
high-current efficiency is therefore maintained. 

5. The conditions are fulfilled for obtaining a good cathode 


deposit. 
* Metallurgical and Chemical Engineering. 
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relative exclusion — 


6. The residues from electrolysis may be further treated for 
the recovery of other metals. N 

The writer became connected with the Weedon Mining 
Co., and in August, 1915, work was started on an experimental 
plant at Welland, Ont. . 

With two anodes per tank, with the compartments sur- 
rounding the anodes, and with a current of 950 amperes per 
tank, corresponding to a current density of 12.5 amperes per 
square foot, good results were obtained. S 

Several expedients were tried for keeping the solutions 
cool when employing higher currents, but the heat resulting 


-in part from the electrolytic resistance and in part from the 


chemical reaction at the anode, made higher currents im- 
practicable wito this form of tank. | 

Considerable difficulty was also experienced with the com- 
partments, for the canvas used as a diaphragm material 
developed into a serious weakness, and required constant 
attention and repairs. | 

In general, the laboratory experimental results were 
attained, but the operations did not permit of a sufficient 
margin for profit. The company did not see its way clear 
further to perfect the details of the pracess on a large scale, 
so the plant was closed in August, 1916. 

When producing zinc at the rate of 8,000 lb. per month, 
the cost of producing zinc was as high as 18 cents per lb. 
plus the cost of the ore. On the basis of a steady production 
of 60,000 lb. per month, the writer estimated that .the cost 
of producing zinc electrolytically should be 4 cents per lb. 
when power was available at $14 per horse-power year. 

In a large plant the above costs would be considerably 
reduced. About 30,000 lb. of zinc were’ produced, which 
averaged 99.95 per cent. zinc. 

The work showed that it was possible to operate upon a 
commercial scale, but that weakness existed in the diaphragm 
material, and that many of the mechanical details could be 
improved. The process possessed advantages over other pro- 
cesses with respect to extraction, current efficiency, and 
necessary purity of the electrolyte. for good results were 
obtained in solutions in which ordinary electrolysis is im- 
possible. With a satisfactory diaphragm it seemed probable 
that a higher acid electrolyte could be used with a corres- 
pondingly high current density, and that future development 
would be along this line. 


THE THERMOCOUPLE NICHROME. 
CONSTANTAN. 


DuRING the course of an investigation by R. W. WOODWARD and 
T. R. HARRISON, at the BUREAU OF STANDARDS, of the tempera- 
ture distribution in cooling rails of various sections, it became 
necessary to use thermocouples under unfavourable and pecufar 
conditions. These required that the couples should be small and 
remain constant in their calibration while enclosed to a depth of 
4 in. in holes of 6 mm. diameter in steel at 1,000° C. in an 
oxidising atmosphere without the use of porcelain insulators in 
the usual mańner. aa . 

After a trial of several ‘base-metal elements, a couple of No. 18 
nichrome and No. 12 constantan was found to answer the purpose 
very satisfactorily. These wires had a single asbestos wrapping. 
and were further protected by covering with a thick mixture of 
kaolin and sodium silicate, winding with asbestos cord, and again 
smearing with a thinner mixture of kaolin and sodium silicate. 

A life test of this combination of thermo elements was made, 
together with others of nichrome-constantan and iron-constantan. 

The couples of nichrome-constantan maintained a very nearly 
constant calibration—to within 10° C.—during their life, and could 
be relied upon to 10° C. as long as there was a metallic electrical 
circuit, whereas the iron-constantan couple had a practically 
uniformly diminishing E.M.F. In all cases it was the contantan 


. wire that failed, by oxidation and becoming so brittle that ‘it 
- readily broke; the nichrome wire never became brittle, and 


showed no considerable oxidation. . 

The couple nichrome-constantan showed a remarkably high 
E.M.F.; the calibration curve was very nearly linear, and showed no 
departure from a smooth curve. The same calibration was found 
to hold good to within 1° up to 1,000° C. for other couples made of 
wire from the same lot, but it would probably be different for 
wires from other lots or other wires from’ this lot. ° 

Couples were constructed of this combination for use in the 
investigation referred to, and to date had been found to give very 
good service. : ` ' 

For use in the air, therefore, to 1,000° C., even when only incom- 


- pletely protected, these data and subsequent experience showed 


that the thermocouple nichrome-constantan would maintain its 
' CALIBRATION OF NICHROME-CONSTANTAN. 


Temperature. £.M.F. Temperature, E.M.F. 

“Deg. C. Millivolta, Deg. C. Millivolts. 
108 4°92 632 374 
204 9:90 842 52°2 
292 14°9 1,033 66°3 
434 23°8 i 


constancy to within 10° C. (18° F.) until. nearly completely 
oxidised. The E.M.F. of this couple wasg high, 63'8 mv. at 1,000° C., 
as compared with iron-constantan, 57°5 mv. at 1,000° C. ; nickel- 
constantan, 27°2 mv. at 1,000° C.; nickel-nichrome, 28 mv. at 
1,000° C. ; and cobalt-constantan, 39°5 my. at 1,000° C, - | 


| | 
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CORRESPONDENCE. 


Letters reveired hy us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


ar Employment of Disabled Soldiers. 


It was with regret that I read your paragraph on the employ- 
ment of disabled soldiers in the Review of July 27th. You 
“note with surprise ` that ‘a municipal undertaking is advertising 
for invalided young officers to act as switchboard attendants at 37s. 
a week.” Further, you “cannot help feeling that this offer borders 
on an insult to men who have received a liberal education, 
and who have occupied positions of trust and responsibility.” 

May I say quite frankly that this paragraph is an insult to every 
switchboard and sub-station attendant in the country? Does not 
the switchboard attendant hold “a position of trust and responsi- 
bility `? And how many of these attendants have not received an 
education equal to, if not better than, the average young olticer ? 
‘The majority of sub-station and switchboard attendants are as 
conversant with their work, and quite as intellizent and well 
educated, both socially and technically, as 75 per cent. of the 
oftivers in the Army to-day. From my own experience of over 
eirht years I consider the averayve station attendant to be far better 
educated and to hold a far more responsible position than 90 per 
cent, of the men in other trades drawing the same salary. It must 


be remembered, too, that education and efficiency are not by any 


means the only roads to promotion in the Army ; recent disclosures 
prove this. 

As a constant reader of your valuable paper. I consider you would 
be rendering a greater service tothe country by urging the import- 
ance and responsibility of every grade of power and sub-station 
worker, from the shift engineer downwards, than by belittling the 


responsibility of men who are silently serving their country con-: 


trolling. day and night, the intricate copper networks forming the 
arteries through which the life blood of the munitions industry 
flows: or than by applauding the introduction to responsible 
positions of women, many of whom. previous to the war. never 
had more responsibility on their shoulders than the keeping of a 
toy dog. E. M. F. 


~ 


I have read with hot indignation your paragraph on pave 7, 
protesting against ofticers being insulted hy the offer of work as 
sub-station attendants at 37s. per week. l : 

The theme of.the article is sound, but what have sub-station 
attendants done to earn what the Editor of the REVIEW would, in 
other circumstances. call “a gratuitous slur ` which runs through 
the paragraph ? Had the lines been written by an officer one would 
have been tempted to put it down to snobbishness, but these gallant 
fellows are at least not guilty here. 

&. my experience of sub-station work, I have gone on shift with 
nae than one,B.Sc. ` The chief engineer of one of our largest 
electrical railways was once, I believe. a sub-station attendant. 
Yet here is the Editor of the REVIEW insinuating that we are all 
illiterate nonentities ! True, many a hundred subscribe to the E.R., 
but perhaps it is because they like its pretty blue cover. ' 

The fact that women can do the work does not render it less 


skilful in the operating ; was the discovery of radium less important. 


because a woman gave it to the world ? , 
A good shift engineer. Sir, is worth his weight in gold, and 
companies who employ the inferior operator are asking for 
trouble. The best automatics will fail at times, and it is at this 
moment that a good man (een though he be not an officer) will 
save his firm as many hundreds of pounds as he earns shillings per 
week. The cheaper and inexperienced man (or woman) rushes 
about in confusion, with sudden death dogging his footsteps the 
while. The insult in question lies in the wage, not the work. that 
this municipality is offering to these gentlemen. i 
Teddington, August 4th, 1917. Alfred Bridges. 


it 

[We fully appreciate the point of view of our correspondents, 
and admire the ability with which they plead their cause. We do 
not admit, however, that, when read without personal bias, our 
note can be made to bear the construction that they place upon it. 
For one thing, we said nothing at all about shift engineers—why 
drag them in? The question at issue is simply whether the post 
of switchboard attendant, at a salary of 25s. a week + a war bonus 
of 12s., is a fit and proper one to offer to men who have borne His 
Majesty's commission, and have suffered in defence of their 
country. Is this the best that we can do for them ? 

The Council and the Local Sections of the I.E.E., as well as the 


L.C.C. and other public bodies, have decided that switchboard - 


attendance is a suitable occupation for disabled soldiers and sailors 
who have had a few weeks’ training; it stands to reason, 
therefore, if these authorities are right, that it does not call for 
the possession of those qualifications which are looked for, and 
should be found, in their quondam officers. We may cite also the 
Memorandum of the Reserved Occupations Committee, which was 
endorsed by the I.M.E.A.. and recommended the employment of 
womeén in this capacity (see ELEC. Rev., February 23rd, 1917, 
page 212). ' 

As for the skilled and educated men on whose behalf our corres- 
pondents so ably intervene. we had not the. least intention to reflect 
upon their merits : our pagt records show that we have always 
striven to raise their status and their salaries—the A.E.S.E. was 
initiated through our columns and with our aid— and we are con- 
vinced that many of them are far too good for the jobs (and the 
pay) that they get.— Eps. Eutc. REv. ] l 
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Prospective Engineering Policy in France. 


Belloc has described her villages as the pinpoints on which the 
lace work of France is stretched. 

The metaphor is delightfully appropriate. France has always 
striven after a peculiarly effective centralised system. Noticeable 
originally in her national policy, it has evolved a natural corollary 
in the grouping of her village communities. 

Miserably ruined as they are, these clusters of razed brick and 


“mortar in the area evacuated by the enemy last spring, form a 


strikingly definite object lesson to us who are fighting amidst thy 
debacle. , 

Your mention of M. Laurent’s view on the prospective electrical 
energy of the country after this war, in your issue of July 13th. 
may make'these lines of interest to your readers. 

The enemy has taken special pains to totally destroy the original 
power network that fed the villages from large central stations 
established in the proximity of provincial towns in the pre-war 
days. 

The country side is littered with the shattered concrete masts 
that directed electrical energy from point to point. i 

One thing is evident. . France cannot build on the old founda- 
tions. Nhe must conceive and carry out a totally new scheme, and 
this, I fear. will in a large measure impede immediate construction 
of power plant and supply. 

We electrical engineers have naturally come to accept our 
scientific production as a primary source of vitality in the national 
life. Such a conclusion is justified, but only when the national 
life erists—i.e., when community is a fact, and definite symbols, 
such as houses, stand for the rerification of that fact. 

The problem that confronts the France of to-morrow is primarily 
the regeneration of her existence. 

Will she adopt her intensely centralised plan of hitherto, or will 
she follow, say. on English lines, and have, not only the village, 
but also a formidable scattering of outlying farms and factories ’ 

It is a question that will require very careful consideration and 
the boldest handling. The allotment of land fairly—on the basis 
of individual pre-war prosperity or on the numerical strength of 
remaining citizen families in proportion to the devastated area—is 
a trial that the stronyest of nations may fairly quail from. 

The engineer's role in the near future will be, not a fevered 
building for building’s sake, but rather one of mature thought, out 
of which he will be enabled to form some idea, not only definite, 
but also one capable of a limitless and, above all, a yuick 
expansion. 

This is a task that, under the present abnormal conditions, has 
no precedent to guide its ultimate conclusion. 

We have before us a wonderful scope, and it is our duty not 
only to fight with France, as we are doing to-day. but also. 
when the time comes, to strain every nerve to help her in her 
future policy. Taking account of the intimate local knowledge 
(often bitter) of her countryside that this war has given us, we 
must endeavour, as her ally, to help in adjusting—to the best of 
our ability—this policy, within the bounds of latest scientific law 
and probability. . 

The opening-up of your columns to matters French is, if I may 
say 80, a big advance fn an essential direction. 

R. C. Andersen. 


B.E.F., July 30th. 1917. 


[Our correspondent’s letter is very welcome, and we cordially 
agree with his views ; we hope that our alliance with France in 
war time will persist as partnership when peace returns. May we 
point out, with reference to the last paragraph of Mr. Andersen i 
letter, that “the opening-up " of our columns to French affairs is 
no new departure? For,;imany years past we have from time to 
time reviewed the progress of electrical developments in France. 
and we have published many illustrated articles on French eleotrical 
undertakings.—Ebs. ELEC. REV. ] 
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Omme e e 


The Perils of Jesting. 


Mr. Perren Maycock's letters on your reviewer's remarks have 
brought tears tothe eyes of many. They remind me of a conver 
tiot with my friend Mr. Macpherson, when I repeated the old tag 
that a Scotchman jokes with difficulty. Seeing his anger, I addet 
that the statement was silly enough, for many of my most witty 
friends were Scotch. Mr. Macpherson glared at me, inflated his 
chest, and, with emphasis, replied : “ Sir, no Scotchman ever lowers 
himself by such a contemptible act as a joke.” As the poet has 
said :— 

" Beware of a jest, for he is not blest, 
Who jokes with a friend that is dour : 
. The man who is wise everlastingly tries 
To hold up a face that is sour.” 


That rule is inviolate in the electrical industry, at any rate, 00 
its official side. One no more should jest in a book review than at 
an I.E.E. meeting. Shortly before his death, Mr. Robert Hammond 
gave an address at a Local Section of the LE.E., in which he 
related his early experiences. It was all very good, and had it 
been reported in the LE.E. Joxrnal, the number would have 
remained in a handy place long after the other volumes hal 
received their merited promotion to the attic. But, alas: Mr. 
Hammond had the fatal defect of humour and humanness, and the 
speech is lost, for ever. l 

Mr. Maycock deserves reparation for his moral and intellectum 


_ damages. Why should not the Editor permit him to review the 


next edition of his book? At any rate, we would feel sure that 
the reviewer had read it. 
Jack Polat. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. - i 


š ş “a 5 i A ‘ 

Readers are invited to” submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
xuffivient interest, 


—_—- 


A Novel Soldering Iron. 


A copper-pointed soldering iron which is heated by the contact 
resistance with two carbon electrodes, or more specifically by the 
white heat produced at the electrode tips, is being manufactured 
by the CLEMENS ELECTRICAL CORPORATION, of, Buffalo, N.Y. The 
copper point is brought in contact with the electrodes by releasing 
a catch on the spring. The iron may be heated ready for use in 


Fia. 1.—ELECTRODE-HEATED SOLDERING IRON. 


less than two minutes, it is claimed. The outfit is designed for 
tinning, running seams, and soldering low-fusing metals such as 
zinc and lead. Two sizes are made, one requiring 60 watts and 
the other 150 watts. Any special pointed copper can be attached 
to this soldering iron. To heat these irons only 5 to 7 volts is 
used, transformers being provided to give this low voltage. 


Gravity Cell with Smali Local Action. 


In a communication to the Société Internationale des Electriciens, 
M. Ch. Féry discussed the causes of the irregular wasting of the 


zinc rods in salammoniac cells, and stated that the more rapid. 


consumption of the upper part of the rod was due not only to the 
oxygen of the air, but still more to a secondary electrolytic action 
between the parts of the rod which were immersed in two dis- 
similar liquids. As the result of experiments, the author concluded 


Fig. 2.-—-SECTION OF GRAVITY CELL. . 


that the best plan was.to use a flat zinc plate lying horizontally at the 
bottom of the cell. as in fig. 2, supported on insulating rods 1, I. 
The carbon electrodes resting on similar rods are L-shaped plates, 
on edge, joined together with a screwed metallic rod ¢. A cell of 
this type, having a zinc plate of 100 cm.?(15°5 sq. in.) and 10 carbon 
plates gave on short circuit a current of 2'5 amperes. 


** Roller ” Lock-Nut. 


Of the designing of neW forms of lock-nuts there would seem to 
be no end ; the latest to come under wur notice is one that has 
recently been introduced by the ROLLER Lock Nut Co. of 61. 
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Fig. 3.—ROLLER LOCK-NUT, PART SECTION. 


Broadway, New York, and which has certainly the feature of novel 
design. In the top of the nut is a recessed section, in which is 
attached a piece of thin spring brass bearing on one end a hard 


roller. When tightening the. nut, this roller is forced by the 
reverse motion of the bolt back into the recess. On the other 
hand, any motion of the nut backward off the bolt draws the 
roller forward against a projection in the wall, tending to hold it 
tighter. While the nut is thus claimed to be self-tightening under 
the usual conditions of vibration, it can, when desired, be loosened 
by a spanner. Just beyond, the projection in the track of the roller 
is a deep pocket, when a spanner is applied sufficient force is 
exerted to carry fhe roller over the projection into this pocket, 
where it is out of the way and does not interfere with the free 
movement of the nut. Another advantage claimed for the new 
lock-nut is that as it contains its own locking device, only one nut 
has to be employed, thus allowing the use of a shorter bolt than 
when two nuts are necessary. At present the nut, which is stated 
to have been adopted by a number of leading American engineering 
ene is only being supplied in sizes for U.S. standard screw 
reads, 


THE MUNICIPAL ELECTRICAL , 
ASSOCIATION AND ELECTRICITY SUPPLY, 
REORGANISATION. 


A ÇIRCULAR letter has recently been issued to members of the 
I.M.E.A., in which the Council state that they feel they should 
give to the members as much information as possible regarding 
their actions in connection with the future of the electrical 
industry as now being dealt with by Committees appointed by the 
Board of Trade and otherwise. ° 

It is a matter for great regret that full information cannot be 
imparted at the present time, owing to the withholding by the 
Government of the report of the Board of Trade Electrical Trades 
Committee (Sir Charles Parsons's Committee) and the interim report 
of the Coal Conservation Sub-Committee uf the Reconstruction 
Committee. - l 

The Council are strongly of opinion that pressure should be 
brought to bear with the object of obtaining the immediate publi- ” 
cation of these reports. This would release evidence which has 
now to be preserved in confidence, and enable more open discussion 
by those most concerned and best informed. 

The I.M.E.A. Council, on November Ist. 1916, agreed several 
resolutions regarding the appointment of a Central Board of Con- 
trol or Commission to take over the whole of the duties at present 
exercised by the Board of Trade, Local Government Board, Home 
Office, and other Departments, so far as they relate to the adminis- | 
tration of the Electric Lighting Acts; such Central Board to 
have full powers, but not to be authorised to own or operate 
electricity works. 

The new Central Board will be a progressive body with the 
interests of the industry at heart, and should, therefore, have com- 
plete control—subject to Parliament alone—over all such matters 
as the granting of powers, approval of rates of charge, formulation 
of rules now drawn up by the Board of Trade, &c. 

-It was specified that members of the Board should be whole-time 
officers, who should sell out all securities owned by them in any 
electrical undertakings, so that the confidence of the country may 
be furthered by the assurance that those in control are entirely 
disinterested. 

The Council have come to the conclusion that to secure the most 
economical production of electricity, generation in the future must 
be by large power stations, though not necessarily in every instance 
by new super-stations ; that the large power stations can best be 
controlled and operated by District Boards consisting of representa- 
tives appointed by the present statutory undertakings (both local 
authority and company), and that the distribution shall remain 
with present undertakers, subject to suitable safeguards to protect 
consumers. 

The Council are fully aware that the idea of transferring to a 
District Board some of the powers now exercised in regard to the 
generating side of the business may not commend itself to some 
existing undertakings, but they are convinced that in order to 
secure a large and economical supply of electrical energy, it will be 
necessary to adopt centralised generation with large units of plant, 
and the interests of all parties concefned are best met (so far as 
generation and transmission are concerned) by advocating joint 
control and opefation by District Boards. 

In the event of the status or remuneration of an official of any 
undertaking being adversely affected through the formation of a: 
District Board, such an official shall be entitled to compensation. 

A report of the Lancashire and Cheshire Linking-up Committee 


will be published within a few days, the details of which will 


prove of considerable interest in the fuller consideration of schemes. 
for supply throughout the country. . 

A resolution was transmitted to the President of the Board of 
Trade in accordance with the instructions of the annual general 
meeting ; it is a matter of great regret that, although three addi- 
tional members have been added to the Committee, these additions 
have been made without reference either to the I.M.E.A., which 
represents the municipal electrical interests, or to the individual 
municipalities concerned. The Council fee! that further attempts 
to get the representation on the Committee adjusted at the present 
time would be futile, and do not, therefore, propose to take further 
action at present. 

As regards the giving of further evidence, Mr. Faraday Proctor 
having been deputed to give evidence for the Association, it 
is‘ desired that any members having points of importance to be 
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brought forward which have not been otherwise dealt with, should i 


send particulars of the same to him immediately, with a copy or 
draft of information prepared for witnesses. 

It will be realised that many points have already been dealt 
with by the Asscciation’s witnesses before Sir Charles Parsons’s 
Committee, and by the witnesses of the Association of Municipal 
Corporations. `> r 

At the annual general meeting of the I.M.E.A., on June 22nd, 
several members stated that plant extensions by municipalities 
were being refused by the authorities while power companies 
appeared to be favoured in that mátter. The Council will be 
glad if members will advise them of specific examples, which have 
come within their personal knowledge, of undue obstruction 
experienced by local authorities, and of undue assistance given to 
power companies'in connection with extensions of plant or mains, 
so that the information may be tabulated with a view to taking 
further action on the matter. 


WAR ITEMS. 


Trading. with the Enemy.—The “ London Gazette ” for 
August 3rd contains further lists of persons or bodies in a 
number of countries with which or whom trading is prohi- 
bited :—Netherland East Indies,. Norway, Spain, Sweden, 
Venezuela, &e. 


Copper Shortage in Germany.—Reuter’s agent at Am- 
sterdam quotes the Koelnische Volkszeitung to the effect that 
the German Government are requisitioning lightning conduc- 
tors: aa of the copper and platinum from which these 
are made. 


The First Problem.—Reconstruction after the war was 
the subject of the inaugural address given by Mr. Herbert 
Samuel at the Oxford University Extension summer meeting. 
He said that an increased national production of wealth would 
he a prime necessity. It was clear that restrictions on the 
output of either workpeople or of machines would be more 
than ever injurious, but if they were to be removed it must 
he with the assistance of Labour, and some alternative means 
must be provided to give that protection to the worker which 
the restrictions were designed to secure. How to achieve this 
was the first of our problems.—Times. ' | 


Education After the War.—Lord Haldane, speaking at a 
conference at Oxford on educational reconstruction, said that 
the end of the struggle would not find society as it was when 
the struggle began. He looked upon education as the most 
Important element in reconstruction. Let them begin with 
‘education, take it as their foundation, and social problems 
would salve themselves. Education was a thing of tremendous 
significance. One of the great problems of Labour was how 
to make Labour interesting; they had too little imagination 
about the grievances of the labourer. One of his great griev- 
ances was that his toil was mechanical and dull. With the 
march of science marched also the machine, which took away 
very much of the dull and monotonous work. The higher 
the application, of knowledge to industry, and the more 
thoroughly science penetrated their industrial organisation, 
the more closely they would get to the time when every man, 


even the great bulk of those engaged in manual labour, would . 


realise that brain power was as necessary as muscle power. 

As reported in the Times, Lord Haldane said he was deeply 
convinced that in education, as in most other things, unless 
there, were devolution—devolution to those who were able 
and willing to work in the various localities—they would not 
make very much progress. Local self-government was their 
principle there as elsewhere. This war had shown what the 
nation could accomplish when we were put to it, and we 


could accomplish far more for education if we had a little 


more orderliness in our composition. This was the time to 
think. Peace would come some time. It might come soon 
and it might not, and it might be sudden. The risk we ran 
was that before peace came we might not have thought out 
how to deal with the great problems which would be upon us. 


The Work of Reconstruction.—Sir G. Cave, addressing 


the House of Commons respecting the setting up of the- 


Ministry of Reconstruction, said (according to the Timee 
report) that there was important and vitak work for the 
Minister to-do.. The more he saw of the machinery of the 
war, and the more he realised the treinendous upheaval which 
must take place on the conclusion of peace, the more ardently 
he desired to take all the steps that he could to render efficient 
and effective the policy of reconstruction. The demobilisation 
not only of the Army, but of the industrial army, would be 
of vital interest to the working classes. No one could think of 
the great bodies of men and women now employed in muni- 
tion factories without being anxious as to what their fate 
would be if the war suddenly came toan end. They wanted 
a department which would charge itself with the considera- 
ah of o erare pene and would recommend to the 
other departmenta that were directly concern 3 

which should be taken. as ‘i re oe 
_Lord Parmoor, in a speech at Liverpool, said it was very 
right that even. under the great stress of war we should look 
forward in good time to what was necessary for reconstruc- 


‘means. 


tion in our commercial life in the future. He did not believe 
so much in one large general scheme of reconstruction, but 
that every commercial society should do what it could within 
its own powers and its own area to add to what might be 
the stream of progress which they hoped might come after 
the war. He was a great believer in pvesearch and study and 
in collective action, but if they allowed that to supersede 
what he called the vitalising effect of individual energy and 
individual enterprise, they might purchase the advantage at 
too high a rate. However much they might depend upon re- 
search and knowledge, there was something in the energy, 
the life, and perseverance of the individual on which they 
had relied in the past in their English commercial enterprise, 
and which he hoped would not be less potent and less power- 
ful in future. Lord Parmoor thought they ought to a great 
one to revert to the old apprenticeship system.—Daily Tele- 
grapn. . 

Belgian Trade: A Government Committee.—The Govern- 
ment has appointed a committee to investigate the means of 
promotion and advancement of trade and commerce between 
the British Empire and Belgium. In view of the importance 
of the operations of this committee, we give its constitution 
and terms of reference in full:—The members of the Com- 
mittee are :— ' ! 


lates the Foreign Office :—Sir Cecil Hertslet (Chairman of the 
Committee), His Majesty's Consul-General for Belgium; Mr. R. Macleas, 
Counsellor of Embassy in the Diplomatic Service, pl dae Controller ol 
the Foreign Trade Department, “Foreign Office; Mr. . Neville Kearney 
(Secretary of the Committee), of the Consular Service, attached to the Foreign 
Office.’ 

Representing the Board of Trade :—Sir W. H. Clark, Comptroler-Generil 
of the Department of Commercial Intelligence, Board of Trade; Sir E. 
Wyldbore-Smith, Director of the Commission Internationale de Ravitaille- 
ment; Mr, Percy Ashley, Board of Trade. 

Representing British Commercial and Financial Interests :—Sir Algernon F. 
Firth, representing the Association of Chambers of Commerce of the United 
Kingdom; Mr. E. F. Oldham, representing the Federation of British Indus- 
tries; Mr. M. Cleminson, representing the Chamber of Shipping of the United 
Kingdom and the Liverpool Steamship Owners’ Association; Sir R. Vassar- 
Smith (chairman of the Committee of London Clearing Bankers), represent. 
ing the Bankers’ Clearing House; Lord Faringdon, representing the- British 


' Trade Corporation; Mr. Frank Potter (general manager, Great Western 


Railway), representing the Railway Executive Committee. 


The terms of reference show that the Committee is estab- 
lished for the purpose of inquiring into all matters relative 
to trade between the British Empire and Belgium, with a 
view to increase and develop that trade by every desirable 
It will be the duty of the Committee to investigate 
as far as possible all means to be adopted in order to attain 
the foregoing object. The Committee will examine into the 
supplies and requirements of the representative countries (in 
so far as they have relation to its scope), and give advice as 
to how trade between them can best be established, developed, 
and increased. It will obtain information and evidence from 
all available sources, and endeavour to render all possible 
assistance in regard to shipping, manufactures, imports, and 
ener and trade generally between the Empire and king- 

om. : 

The Committee constituted as above, will have power 
to add to its numbers by the appointment of such persons 
of experience in the matters with which it has to deal 
as it may think expedient, and it will also consult from time 
to time other representatives of commerce having special 
knowledge of Belgian trade, shipping, and finance. 

It is particularly laid down that the purpose of the Com- 
mittee shall be a general one, and that it shall not be part of 
its duties to foster the advancement of the trade of any parti- 
cular individual or firm, nor to devote its assistance to any 


‘special branch of trade or industry except in relation to the 


general principles for which it is established. 

The Committee will be known as ‘‘ The Belgian Trade Com- 
mittee.” An office has been established provisionally at 39, 
Parliament Street, S.W.1, to which all communications 
should be addressed. 


Exemption Applications.—At Batley Local Tribunal, 
exemption to October Ist was granted in the case of H. A. 
Wilsow (28, married, in Class B2), a motorman for the 
Tramways Co. The representative of the company said there 
were already 14 cars standing idle owing to lack of drivers. 

At Rochdale, the Tramways Department appealed for E. 
Kershaw (35, single, Class A), motorman. Mr. Webster. 
general manager, said he was hard pressed for drivers, and 
they were working seven days a week. The claims was re- 
fused, to report on, September 30th. 

At. Ormskirk Tribunal, Levi T. Allen (35, B 1), electrical 
engineer, said he was the only electrical engineer and con- 
tractor for lighting and power, purposes in the town. He 
had. had to give up his shop in Burscough Street because'he 
could not get men. Exemption to August 3lst was given, 
no further appeal to be made without leave. 

At Rochdale, on the application of the Corporation tramways 
department, conditional exemption has been granted to J. 


` Brandrick (26, C 2), electrical fitter. 


Douglas (Isle of Man) Tribunal has given conditional ex- 
emption, with the assent of the Military, to A. E. Barlow 
(25), tram conductor, and E. W. Dobson (37), tram driver. 

In an appeal at Rugby, an electrician (33), stated that, on 
re-examination, his classification had: been altered from 
general service to C1; he asked for a Munitions Order. Thè 
Military Representative said that electricians were required 
for vy Army, and final exemption until August 15th was 
granted. 
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On the appeal of Mr. Lambert, tramways manager, Maid- 
stone Tribunal has granted six months’ exemption to E. J. 


Freed (40, C 2), inspector, and F. Rose (35, passed for general Í 


service), driver. 

At Brighton, Mr. W. Marsh appealed for 27 men engaged 
on the Corporation tramways, and said that it was simply 
a question whether the trams were to run or not. All the 
men asked for were highly skilled, and it would be impossible 
to replace them. Each was given three months. | 

Before the Surbiton Tribunal, the resident engineer at the 
electricity works applied for exemption for a meter mechanic 
(27, C2). It was claimed that he was in a protected occupa-' 
tion, and it was mentioned that he had been rejected, 
although he underwent an operation to enable himself to 
pass. The Tribunal ruled against the man being in a certified 
occupation, but the ‘appeal was respited for further considera- 
tion. 

At Grays, the electrical engineer to the U.D.C. (Mr. E. D. 
Long) appealed for the retention. of a mechanic (31, Class A). 
Three months, subject to substitution, were granted. | 

At Coalville, on Aug. Ist, a final month only was granted 
to an electrician (40, Bl) appealed for by Mrs. Haydock, 
of Charnwood Towers. 

Strood (Kent) Rural Tribunal has given exemption until 
October 3lst to S. J. Nettlingham, electrician, appealed for 
hy the Thames Portland Cement Co. l 

At Southend-on-Sea, the Military asked for the withdrawal 
of exemption held by an overhead wireman im the employ of 
the Corporation. It transpired that this was not now the 
man’s chief employment, and the certificate was cancelled. 

Conditional exemption has been yranted at Swinton to an 
electrician (41, B2), in business in thesarea, 


At Canterbury, on July 3lst, in the case of a coal trimmer - 


at the Corporation electricity works, who had been exempted 
until substituted, it was stated that the man presented bim- 
self for the Royal Navy on July 2nd, and after being passed 
as @ gunner-instructor, he failed to pass the doctor, and he 
had been discharged from the service. Mr. Blascheck (elec- 
trical engineer) had.consulted with the recruiting officer, who 
bad agreed that as a result of the recent War Office Order, 
the man, having been overseas, and only classified C1, was 
not to be called. The man did not want to go away for 
substitution, and it was agreed that the existing certificate 
should be cancelled, so that Mr. Blascheck shall have the 
right to appeal again. 

Leyton Tribunal has allowed exemption until December 
sist to B. L. Hutchins (37, C2), a 1..C.C. tram conductor. 

At Rotherham, the Corporation defended Military appeals 
against 12 tramway motormen and three car repairers. On it- 
being suggested that there should be substitution, the assistant 
engineer said that 14 wounded soldiers had been sent, and, 
only seven were able to stand the work. The Chairman (Ald. 
T. W. Grundy) expressed the hope that if substitutes were 
found the men most fit would be released. In reply to the 
Military Representative, the assistant manager said that it 
was nnpossible for females to drive cars in Rotherham. The 
Military appeals were disallowed and the exemptions con- 
firmed. 

Dartford Tribunal has granted ‘conditional exemption to 
H. H. Lygo (27, B1), electrical engineer at the Joyce Green 
power station. 
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BUSINESS NOTES. 


Patent for Disposal.—The proprietor of Patent 
No. 20,111, of 1913, ‘‘Speech-reproducing apparatus.” wishes to 
dispose of the patent or to license British manufacturers to work 
under it. Full particulars are given in our advertisement pares 
to-day. \ 


For Sale.—Owing to the death of the proprietor, the 
business, plant, machinery, &c., of Messrs. ADAMS BROS., electrical 
engineers, Longton, is for disposal as a going concern. For par- 
ticulars see our advertisement pages to-day. 


Russian Exhibition in London.—There is being held 
at the Central Hall, Westminster, a Russian Exhibition illustrating 
the chief features of Russian economic life. The exhibition opened 
on Tuesday last, and will close on 18th inst. Lectures are being 
delivered daily. That on Wednesday dealt with mineral resources, 
that of yesterday considered the Russian industries, and to-day 
foreign trade will be the subject. . 


Tudor Accumulator Co., Ltd.—The annual meeting of 
this company was held on July 25th at 3. Central Buildings, West- 
minster. The board as now constituted is as follows :—Mr. B. M. 
Drake (chairman) : Messrs. E. J. Clark. W. C. Johnson, Capt. T. 
Prestige, C. R. D. Pritchett, and G. E. B. Pritchett, directors : 
Messrs. A. B. Pescatore and E. Jacob, managing directors. 

The chairman sgaid it would doubtless be satisfactory to muni- 
cipalities and others who used Tudor accumulators to know that . 
the company was now in British hands. The directors were pleased 
to have been able to conclude agreements by which the services of 
the managers, both at the head office and the works, were retained. 
He referred to the very liberal war allowances, which amounted 


4 


last year to no less than £5,026, and he anticipated that the com- 
pany would obtain a fair share of available work now that all 
enemy interests, which had acted as a deterrent in the past, had 
been effectually removed. 


Catalogues and Lists——Messrs. Gent & Co., LTD., 


Faraday Works, Leicester.—List giving illustrations, brief par- ` 


ticulars and prices of their “Tangent” mining bells, special keys, 
new pattern flameproof relay with machined flange joints (lock 
and key), ironclad telephones and switchboards. The bells and 


- relays are wound to Home Office and Dr. Wheeler's recom- 


mendations. : 7 W 
FULLER'S CARBON AND ELECTRICAL Co., LTD., Woodland Works, 


Chadwell Heath, E.—Twenty-page catalogue of carbons for cinemas, | 


search lights, arc lamps; primary batteries, welding, and general 


electrochemical purposes. More than half of the list is devoted to — 


tabulated prices of flame, open and enclosed type arc lamp carbons. 
The company’s new carbon works are now in full working order. 

Mr. F. J. Down, 90-93, Fenchurch Street, London, E.C.—8-page 
pamphlet containing an illustrated description of the reciprocating 
track grinder supplied by the Railway Track-work Co, of Phil- 
adel phia. 


Dissolutions and Liquidatious—GLOBE ASSOCIATED 
CABLE AND TELEGRAPHIC SERVICES, LTD., 20 to 23, Holborn,. 
London.—Liquidator released, July 31st, 1917. 

HALL-EDWARDS & EMRYS-JONES, medical electro-therapeutists 
and X-ray specialists, 1414, Great Charles Street, Birmingham.— 


Messrs. J. F. Hall-Edwards and M. F. Emrys-Jones have dissolved | 


partnership. The former will attend to debts. 

Economic ELECTRIC Co., electrical and mechanical engineers, 
1274, Oxton Road, and Hamilton Lane, Birkenhead.—Messrs. T. W. 
Jefferson and T. E.' Jones have dissolved partnership. Mr. Jones 
attends to debts, &c., and will carry on business at the Oxton Road 
address as the Economical Electric Co. Mr. Jefferson will carry 
on business at 79a, Grange | Road, Birkenhead, under his own 
name. 

CANADIAN BRITISH ENGINEERING Co., Ltp.—Creditors must 
send particulars of their debts, &., to the liquidator, Mr. R. G. 


` Sidford, 20, John Street, Adelphi, London, W.C. 2, by September Ist. | 
Trade Announcement, — THE CONSOLIDATED PNEUMATIC 


TooL Co., Lrp., have secured temporary accommodation at 
Egyptian House, 170, Piccadilly, W. 1. their offices at Palace 
Chambers having been commandeered by the Government 
authorities. 


Bankruptcy Proceedings, — Joun Taytor PEDDIE, 
mechanical engineer, Exhibition Buildings, Aldwych Site, Strand, 
London.—Trustee released, July 6th, 1917. 


Fire.—A fire occurred, on July 31st, in a large vault 
used as stores at the premises of the Western Electric Co., Ltd., 
North Woolwich, E. 


Book Notices.—“ Scientific Papers of the Bureau of 
Standards.” No. 299. “An Average Eye for Heterochromatic 
Photometry, and a Comparison of a Flicker and an Equality of 
Brightness Photometer.” Washington : Department of Commerce. 
Bureau of Standards. The comparison of lights of different 
colours is supposed to be based on an “average normal eye.” This 
paper records an attempt to approximate the results of such an eye 
with typical colour differences by using a large number of observers. 
In particular, results obtained by a flicker photometer and by an 
equality-of-brightness photometer, with different degrees of colour 
differences, are compared. In terms of the Ives-Kingsbtry test 


` solutions, for which the proposed normal ratio of transmissions 


(with a 4-w./c.P. carbon lamp) is 1°00, the average of 114 observers 
gives a ratio of 0°99. By using these test solutions, results obtained 
on the flicker photometer by a small number of observefs can be 
corrected so as to give normal values with a high degree of 
accuracy. On the average, equality-of-brightness measurements 
also vary in proportion to the test ratio, but erratic variations often 
overshadow these systematic differences. For sources having 
relatively high intensity in the blue, flicker values tend to fall 
below those obtained on the usual standard photometers, but the 
difference is comparable in magnitude with the uncertainty of the 
latter values. This publication is now available for distribution, 
and those interested may obtain a copy by addressing a request to 
the Bureau. 

The July issue of the Tramways and Light Railways Association 
Journal is a special Congress number, containing reports of the 
papers and discussions at the annual gathering held in June. 

The Journal of the Junior Institution of Engineers for August 
contains some useful hints on the rectification of faults in the 


working of paraffin engines, and notes on `“ Quantities and Esti- 


mates ` by Mr. C. O. Mourant. 


LIGHTING AND POWER NOTES. 


Bornley.— VEHICLE CHARGING.—The Electricity Com- 


mittee has decided to provide charging facilities for electric 


vehicles, the price being lid. per unit. 
Batley.—Price [Ncreasr.—he Corporation has decided 


to increase the price of current by 7} per cent. on the pre-war 
charges for lighting, and 2} per cent. for motive power. The new 
prices will operate from October ist. 
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Bath.—-Yrar’s Workine.—The annual report of: the 
working of the Corporation electricity department for thé’ year 
ended March 3lst last. shows a deficit of £1,782, due-to the 
increased cost of coal, wages, &c. The total income of the under- 
taking was £26,507, as compared With £26,490, and expenditure 
wmounted to £14.987, as compared with £13,529, leaving a yvross 
profit of £11,520, as compared with £12,961 ; 
fund charves ‘absorbed £ 12,649, and, with £120 for special expendi- 
ture, made a total of £12,769, which leaves a deficit of £1,782. 
The total amount borrowed is £192,574, of which £105,486 has 
been repaid, leaving a‘balance outstanding of £87,088. Next year 
two of the earliest loans will be liquidated, totalling £50,378 
which will mean a relief in the repayments item of over £3.00. 
The total number of units generated during the year was 
2,603,945, and the total maximum demand 1,318°5 kw. 


Bradford.—PRoposrp Price RevIsion.—Ilast week the 
City Council considered the proposed increased scale of electricity 
charges. to operate from October Ist. and referred to in our last 
issue. Ald. G. H. Robinson (chairman of the Electricity Com- 
mittee), in moving the minutes, said he disagreed with the pro- 
posal, because the price to the flat-rate consumers had not been 
increased. Making deductions ‘in respect of extra output, the 
increased cost in wages and salaries during the year ended March 
3lst, 1917, as compared with that ending the same date, 1914, 


amounted to £6,582, whilst £2,288 had been paid in allowances to. 


dependents. and the increased cost of coal, after deductions in 
respect of increased output, had been £15.29%. On top of these 
extra charges, which totalled something like £25,000. were other 
extra charges under the head of interest on loans, £3,272, and 
income-tax, £4,832, which meant together about £37,000. Elec- 
tricity to the amount of £24.178 was supplied on the flat rate, and 
an increase of 10 per cent., in accordance with the proposal of the 
engineer—who was in the beat position to judge, and was supported 
by the chairman and deputy;chairman—would mean an extra 
income on the flat-rate supply of £2,417. The “poor shopkeeper ” 
had been spoken of. The shopkeepers consumed 362.000 units. and 
paid only £6,033. If they were charged according to the engi- 
neers proposal, the extra income from them would be only £603 
a year. The banks, also on the flat rate, consumed only 32,500 
units, paying £541, and nobody would deny that they were well 
able to pay an extra 10 per cent. The 471 mill and warehouse 
consumers used 401.000 units, at a cost of £6,685, and surely those 
businesses could pay the -extra £668 per year. The 464 ofħices. 
using 133,000 units. paid £2,223, and could afford to pay £222 per 
year extra. The 553 private houses on the 4d. flat rate consumed 
101,000 units, and paid £1,693. They would pay an extra £169 on 
the 10 per cent. increase. He maintained that all flat-rate con- 
sumers could well afford to pay the increase. Ald. Robinson then 
said he was prepared to move an amendment to his own Committee's 
minutes, that they be referred back. Ald. J. Hayhurst asked the 
Council to accept the recommendation. with a variation to include 
the decision in regard to flat-rate consumers. The Council avreed 
to send the minutes back for reconsideration, passing the minutes 
with this amendment. 2 


Canada.— ELECTRIC FARMING IN FRASER VALLEY,— 
Quite recently a nymber of ranchers to the south of Chilliwack 
clubbed together and raised $5,000 for the construction of a power 
line from the town’s electric plant to their premises, the idea being 
to use electric power generated by the British Columbia Electric 
Railway for a variety of purposes hitherte defendent on man- 
power. The total investment represented in line construction, 
power installation, and motors was in excess of $5,000. The step 
taken may be attributed to the good work of Chief Electrician 
Porter, of the B.C.E.R. Co.. Vancouver, who for the past couple of 
years has been demonstrating how the farmers of the Fraser Valley 
might lessen the hard work of husbandry by taking advantage of 
the company's far-flung electric system. Many farms closer to 
Vancouver have already done so, and now the farmers of Chilli- 
wack district, 80 miles away, are coming into line.— Alectrical 
«Vein, 


Clones (Co. Monaghan)—StreetT Ligutrine, — The 
Urban Council has accepted the tender of the Clones Electric Light 
and Power Co., Ltd., for the public lighting of the town for three 
years, at 5d. per unit, with a rebate of 10 per cent. should the 
acount in any year exceed £50., 


Continental. —SPAIN.—A concession Has been secured by 
Joaquin Moreno Ramirez to extract water from the River Segara. 
and erect a hydro-electric station for the generation of electric 
current for industrial purposes. 


Gillingham (Kent).—Pricr INCREASE, &c.—The Corpora- 
tion Electric Light Committee is considering the advisability of adapt- 
ing the existing Diesel plant to use tar oil. The charges for current 
are to be increased from 25 per cent. to 40 per cent. 


Hove.—Prick Revision.—The Lighting Committee has 
considered the advisability of revising the present charges for 
power purposes. The present flat rate is l'šd. per unit, which is 
less than the present war- -time cost of generating the unit. The 
Committee recommends an increase to 2d. per unit on the flat rate 
and by 10 per cent. on the indicator rate. 


Leeds. — WAGES ARBITRATION.—On Tuesday, last week, 
Mr. Forbes Lankester, K.C., sat as arbitrator between the Corpora- 
tion and the General Workers’ Union, the latter of whom claimed, 
on behalf of the workers in the electricity and gas departments, an 
advance of pay of 108. per week bave pre-war rates, instead of the 


interest and sinking’ 


follows :—Lighting, 10 per cent. : 


7s. granted. For the men it was pointed out that they worked 
alongside members of the Amalgamated Society of Engineers, who, 
as from August lst, were to receive an advance of 15s. above pre- 
war rates by a recent award. For the Corporation it was held that 
the ratepayers were already hard pressed by war conditions, and 
that the claim was uncalled for so soon. after, the award to the 
tramwaymen. The men who were not tramwaymen, apd who had 
received an advance of 2s. only three months ago, should be 
satisfied. The arbitrator heard the deputation from the men, and 
reserved his deeision, 


Maidstone.—Paice Increase.— The T.O. a increased 
the charges for current for lighting by 4d. per pnit, for traction 
by åd. per unit, and the fixed charge per annum of 12s. per 30-watt 
lamp and all other forms of supply by 10 per cent. 


Newport.—Linkina-up.—Mr. A. Nichols Moore ha 
reported to the Electricity Committee in regard to the linking-up 
proposals for South Wales. his report being genérally in line with 
that already submitted to the Gardiff Electricity Committee by Mr. 
Arthur Ellis, and the Committee has authorised him to take any 
steps that are necessary to further the proposals, on the distinct 
understanding that such steps as are taken shall in no way commit 
it'to any scheme. Mr. John Moxon, chairman of the Electricity 


- Committee, emphasised the importance of the Corporation taking 


an active part in any deliberations that might ‘be on foot. 


Queensbury and Clayton (Yorkshire).—PRov. ORDER. 
—The Electrical -Distribution of Yorkshire. Ltd., has informed 
the Queensbury Council that it has abandorted ite application for a 
prov. order to supply Queensbury and Clayton, owing to the oppo- 
sition of the Bradford and Halifax Corporations. The company 
considered it had an obligation to Queensbury, even if Clayton 
became merged in Bradford, and stated it would proceed with the 
application in the next session of Parliament. 


Rochdale.—The Corporation. Electricity ‘ Committee 
notifies that new applications for electric power supply cannot be 


entertained at present. 


Royton.—An arrangement, has been made between the 
District Council and the Oldham Corporation Electricity Com- 
mittee for the supply of electricity. The contribution to the cost 
of the prov. order was fixed at t200 up to a cost of £300, and one 
half if over that sum. The prices are to be the same as those 
charged in the borough. To the withholding of consent to the 
Lancashire Electric Power Co. to come into the area, Royton agrees 
so far as it can lawfully do so. The period of agreement with 
Oldham is to be 30 years, terminable then on a prior six months 
notice, with subsequent periods of 10 years. 


Spenborough. —The U.D.. 


is in negotiation with the Yorkshire Electric Power Co. with 
respect to a hulk supply of electricity. 


St. Austell —STRkEr LIGHTING.—Thbé Risaric Light 
Co. has asked the U.D.C. for an allowance of 30 per cent. on the 
contract price (£1 16s. 9d. per lamp per annum) in res of 95 
lamps unused last year. The Council has decided to offer 25 per 
cent. 


Stoke-on-Trent.—The Ministry of Munitions is to be 
requested, before ary men are taken from the existing staff of the 
electricity works, with the Dilution Officer's consent, to cause an 
inquiry to be held, as the obligations of the Corporation to give 
and maintain supply cannot be met with a smaller or less efficient 
staff than that which at present exists. Steps are to be taken to 
retain the commercial assistant, charge and shift engineers, 
switchboard attendants, stokers, and the pipefitter at the Burslem 
works, in view of the absolute necessity of maintaining the supply 
next winter. The B. of T. is to be asked to ‘authorise the Council 
to disconnect part of the supply in the event of the staff being 
reduced below the minimum necessary to maintain the whole 
supply. lack of steam due to the want of sufficient and suitgble 
coal, or any ather cause rendering it necessary to reduce the load 
upon the steam generating plant at the central power house or any 
other of the stations. 


Stratford-on-Avon.—PRIck IncrEase.—The E.L. (o. 


has, from the date of the August meter readings, increased the 
price of current by jd. per unit. 


Swindon. — THREE-PHAsE SUPPLY. — Last week the 
chairman of the Electricity Committee officially started up the 
new three-phase A.C. plant, which is now supplying a local works 


Tasmania.—The Board of Trade Journal mentions that 
the company which has been formed for the production of elec- 
trolytic zinc from the Broken Hill zinc ores is erecting large 
works at Risdon, which will shortly commence working. 
cessful, an extension of works, costing from £100,000 to.£ 500,000, 
will be made as soon as possible. 


Tonbridge. — Loan Sanction.-—Without holding a 
public inquiry, the L.G.B. has given the U.D.C. sanction to a loan 
of £18,000 for extensions to the electricity works. Mr. M. P. 
Plunkett, electrical engineer, estimates that the extension will 
yield an annual income of £1,600. 


Tunbridge Wells—Price Increase.—The T.C. has 
increased the charges for current as from Peptember 29th as 
: power and heating, 25 per cent.: 
power for lifts, 10 per cent, 
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Wimbledon.—PRICE INcREASH.—There was a deficit of 
£4,220 on the past year’s working of the Corporation electricity 
undertaking, and it has been decided to raise a temporary loan not 
exceeding £5,000 to meet the working expenses. The charge for 
lighting in Wimbledon, Merton, the Maldens, and Coombe is to be 


increased to 6d. per unit, and for power, heating, and cooking to 


2d. per unit. 


TRAMWAY AND RAILWAY NOTES. 


Accrington.— YEAR’s Workinc.—During the past year 
over 6 million passengers were carried on the Corporation tramways, 
being 169,318 more than in the previous 12 months. The accounts 
show a deficit on the year’s working of £976, notwithstanding the 
fact that the income was increased by £1,169. The sum of £872 
has been granted to former employés now serving with the Colours. 
This is £155 less than in the previous year. A striking feature in 
the expenditure is the amount paid for power, £7,861, which is 
£1,915 in excess of the sum paid the year previous. 


Australia.—A great strike of railway and tramway 
workers has taken place in New South Wales, it being estimated 
that 20,000 men are affected. The strike appears to havea political 
origin. 


Belfast.—The recent revision of the stages and the fares 
of the Corporation tramway system, which it was hoped would 
have placed it on a better financial basis, had not that effect, 
for. the reason that not a little of the increased revenue was 
immediately neutralised by raising the wages of the employés. plus 
quite a number’ of recent extensions which are not paying, 
and the making yood of which is falling on the paying sections. 
Last year there was a deficit of £7,000, and there is now a certainty 
of a still greater deficit at the end of the present one. At the 
monthly meeting, the chairman of the Tramways Committee said 
that the time had come for the Corporation to call a halt in its 
expenditure, or it will have to ask Parliament to relieve it of 
the obligation imposed by Clause 63 of the Tramways Act of 
1904. The undertaking has beem saddled with an increased 
expenditure of £25,000 per annum, and as the revenue comes from 
the public, the latter must be preparedto pay up, or reconcile itself 
to the transfer of the undertaking to a private company. A partial 
remedy would be the lopping off of the terminal extensions, which 
are being run at a dead loss to the ratepayers. 


Bradford.—In recording tramway receipts of £8,256 for 
last week, an increase of £577 on the receipte of the correspond- 
ing period last year, it is reported that the receipts for the 119 
days of the current tramways year were £129,978, an increase of 
£11,322 on the same period of the previous year. 


Burnley.— Following a mass meeting of Corporation 
tramway workers and the passing of various resolutions, it was 
reported on Monday that the men were about to come out on strike 
again. There was, however, an official assurance forthcoming 


from the men’s secretary. It is alleged that learner drivers are 


being imported from Ireland. 


Dartford.—'tke.—The car sheds and 13 cars employed 
in the local tramway service were destroyed by fire on Tuesday 
morning. Great inconvenience has been caused in the town, and 
L.C.C. cara are being sent as substitutes. 


Glasgow.— Wak RELIEF ScHeMES.—The T.C. has given 
its consent to a new scheme for raising money through the agency 
of car collections in aid of the various war relief agencies. As has 
been reported in the REVIEW, a large sum was secured by means of 
a prize drawing, the prizes consisting of works of art and war 
savings certificates. The Secretary for Scotland, however, pro- 
hibited the scheme, holding that it did not come under the scope 
of the Art Unions Act, a position from which he refused to recede, 
notwithstanding the representations made by several deputations 
who travelled to Westminster. The new scheme is, briefly, that 
tickets will be sold week by week as before at one penny each, but 
that no prizes be given—the holders of the numbers drawn in the 
lottery having the privilege of nominating the war charities to 
which the revenue accruing will be handed. Several members of 
the T.C. have maintained the opinion that the element of chance 
has not yet been eliminated from the scheme, while others argue 
that the sporting chance is not sufficient to attract the public, and 
that the scheme will. therefore, not be a success. : 


Halifax.— Track Renewa.s.—Replying to questions in 


regard to the Tramway Committee's proposal to relay portions of. 


the track in Gibbet Street and on North Bridge, Mr. A. Broadley 
told the T.C., last week, that the Committee had sufficient rails to 
relay the most dangerous portion of the track—a stretch at High- 
roadwell, a little below the old tram depôt, and another length on 
North Bridge. No rails being now rolled, the Committee pro- 
posed to take up rails in Fountain Street, Church Street, Thrum 
Hall Lane, and in the upper car-shed, which were not being used, 
and use them for this relaying. 


rotary converter. 


Keighley.—Owing to a misunderstanding, the recent 
arbitration award advancing the bonus from 5s. to 6s. a week. 
made no mention of the additional allowance of 6d. per week for 
each dependent child under 13 years of age, which had previously 
been in force, and as a result some married drivers found them- 
selves worse off than before. This has now been rectified by the 
arbitrator. 


Leeds.— WomMEN Insrectors.—The Leeds Tramways 
Committee has appointed six women inspectors, who commenced 
duty on Friday, last week, despite the opposition of the depart- 
ment’s employés. Mass meetings of male and female employés 
were held, and it was decided to inform the Tramways Committee 
that the women inspectors would not be recognised. 


Nelson.—ELrEctRIC VEHICLE.—The Ministry of Muni- 
tions has refused to sanction the importation of an electric wagon 
purchased by the Health Committee from the Edison Accumulators, 
Ltd. The Committee has decided to ask the L.G.B. to assist it ir 
obtaining psrmission for the delivery of the wagon. 


Oldham.—Since the outbreak of war, 317 employés of 
the Corporation tramways have joined the Forces. The amount 
paid in allowances during the past 12 months was £5,463. 


South Lancashire——The Lancashire C.C. has decided to 
oppose the granting of the Lostock, and the Barton and Stretford 
Light Railway Orders, in view of proposed level crossings on main 
roads. ; -T 


TELEGRAPH AND TELEPHONE NOTES. 


New Wireless Record.—According to R. Thomberg and 
C. Bowers, operators on the American steamer Sonoma, wireless 
messages were picked up over the record distance of 11,500 miles 
by the Sonoma from the German station at Eilvese. The Sonoma 
was two days off Australia at the time.— Wireless World. 


Trans-Atlantic Wireless Communication, —The Marconi 
Co. announces that, in conformity with instructions received from 
the Government, as from the 4th inst., its trans-Atlantic 
service, both East bound and West bound, has been discontinued 
until further notice. The closing of this service is in no sense 
brought about by any fault of the Marconi Co. either here or in 
Canada, but is purely a necessary war measure, 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Australia.—MELBoURNE.—October 10th. Department 
of the Navy. Pumping plant and equipment for the Commonwealth 
Naval Dockyard, Cockatoo Island, Sydney.° Specifications from 
the Director of Navy Contracts, Melbourne. 

London. — BERMONDSEY. — Sept. 7th. B.C. 500-Kw. 
See ‘ Official Notices’ August 3rd. 

H.M. Orrick oF WoRks.—August 20th. 400 miles of bell wire. 
See “ Official Notices `” to-day. | 

Manchester.— August 18th. Supply, &c., of two elec- 
trically-driven turbo-pumps with automatic control and switch- 
gears, &c., for the Waterworks Committee, The Secretary, Water 
Department, Town Hall. 


Portsmouth.—Angust 28th. Tramways Committee. Six 
months’ supply of enine-room stores, insulating material, &c. 
See “ Official Notices ” to-day. | 


ne ee 


CLOSED. - | 
Basingstoke.—T.C. Tar-oil for the electricity works : 
Burt, Boulton & Hayward, £5 5s. per ton. ~ 


Bridlington.—T.C. Coal (1,200 tons) for the electricity 
works : W. B. Wilson, York, 19s. 11d. per ton. 


Rotherham.—T.C. Accepted tenders :— 

Babcock & Wilcox, Ltd.—Six boilers and extensions to power. station, 
150, ° 

British Thomson-Houston Co., Ltd.—Switchgear extension, £10,945. 

Spenborough.— District Council. Supply of 1,000 tons 


each of ooal for the electricity works for one year : W. Bennett 
and Sons, and W. H. Sharp & Sons. 


~ Stoke-on-Trent.—T.C. Accepted tenders :— 
British Westinghouse Oo., Ltd.—3,000-kw. extension turbo-generator, &c. 
8,¢ : 


1 , . f 
G. & J. Weir, Ltd.—10,000-gallon rotary feed pump, £381. 
Aiton & Co., Ltd,—Pipes for cooling tower, £35 10s, 


134 


THE ELECTRICAL REVIEW. [Vol. 81. No. 2,072, AUGUST 10, 1917, 


aed 


ANNEALING STEEL AND MELTING 
NON-FERROUS METALS IN THE 
ELECTRIC FURNACE.” 


IN a paper read before the CLEVELAND ENGINEERING Society, 
Mr. T. F. Batty said that the development of electric fur- 
naces for the heating operations subsequent to the melting 
and refining of steel had been attended by the usual slow 
progress of any radically new development; the types now in 
operation were the result of the gradual elimination of weak 
and faulty features rather than of skill in original design. 
The incidental advantages of the modern electric furnace 
were so apparent that even at an equal operating cost for 
fuel, electricity now had the preference, while in some cases, 
where the net cost of operation with electricity was less 


tlan with gas or other fuel, complete installations of magni- ` 


tude were being made. 

All of the furnaces described were of the so-called resistance 
type, and had, in the case of rectangular furnaces, two 
troughs made of carborundum fire sand located one on each 
side of the furnace, with carbon or graphite electrodes 
lucated at each end of each trough. The troughs were filled 
With a broken carbonaceous material called ‘* register mate- 
rial” establishing a connection between the electrodes and 
completing the electric circuit. The general plan of these 
furnaces was similar to a closed box of fire brick in the 
walls of which were two glowers, which might be lkened 
to huge incandescent lamp filaments. The control of the 
current, and ‘hence the heat, was effected by varying the 
voltage impressed on the electrodes, this variation being ob- 
_ tained by means of numerous taps on the secondary of a 

special transformer supplied vith each furnace. ` 

A car-type 150-Kw. annealing furnace, with the capacity 
of heating 1,000 lb. of steel to a temperature of 1,650 deg. F. 
in ope hour, had a consumption of 300 KW.-hours per ton 
of material heated to that temperature. The door of the 
furnace was a heavy casting faced with fire brick, and backed 
by a filling of loose kieselguhr held in place by a steel plate. 

A furnace of the same type, but of 300-KW. capacity, in. 
the same plant as the previously described furnace, was used 
for annealing steel castings. Furnaces of this type were well 
adapted for handling steel castings and heating large or 
Irregularly shaped forgings, or for the annealing of copper 
and aluminium, to which use they had already been put. 

When materials were of uniform size, or of such shape 
and nature that they could be pushed along mechanically, 
or placed in containers of uniform size, the continuous fur- 
nace was sometimes preferable to the car-type annealing fur- 
nace. A 120-KW. furnace was used for carbonising rifle re- 
ceivers in one of the large rifle-making plants in the Kast. 
The parts to be carbonised were placed in the usual pots and 
pushed through the furnace by means of pushers. 

Other furnaces of the same general type, but with a dif- 
ferent type of pusher, were used for annealing brass and 
Geran silver flatware blanks in one of the oldest and best- 
known plants making plated tableware. Two of these 200-KW. 
units In operation at this plant’ had an hourly eapacity of 
one ton of brass each. l 

The heat treatment of steel, as distinguished from the 
sunple annealing operation, consisted of heating the metal 
to above a critical point, quenching at that temperature in 
some cooling medium, such as water or oil, and subsequently 
reheating to a temperature under the critical point mentioned. 

For the highest quality of work in heat treating, two fur- 
naces were recommended, each one running at the ruling 
temperature desired in the material at that particular stage 
of its treatment, and a quenching bath (or spray, as the case 
might be) located between the discharge end of the first or 
heating furnace and the charging end of the second or draw- 
ing furnace. 

Two sets of two furnaces each were already installed in a 
progressive manufacturing plant, for the heat treatment of 
‘cast-steel drawbar knuckles. Each set had a capacity of 72 
tons of steel per day, and consumed 900 kw. i 

These particular furnaces, and a similar set of 600-xw. 
furnaces for PE large high-explosive shells, were 
automatically controlled by special pyrometers, so that the 
only hand work required was the placing of material on the 
charging platform of the first furnace of the set. 

The reliability of the type of furnaces described above for 
annealing and heat-treating work seemed to justify the 


assumption that with the necessary modifications as to hearth 


and shape of furnaces they would work equally well on non- 
ferrous metals. The first furnace for this purpose was in- 
stalled three years ago for melting silver in one of the plants 
mentione: previously, where continuous annealing furnaces 
were used for annealing brass flatware blanks. This furnace 
was rectangular in shape, and provided with a hole in the 
top and the necessary cover. The metal was melted in 
crucibles, the furnace being adapted to hold two crucibles 
of size No. 40. Not only was silver melted, but scrap copper 
as well. -The ruling temperature of the furnace was 2,500 
deg. F., very hot metal being required, as the castings were 
small and the moulds heavy iron chills. 


* Metallurgical and Chemical Engineering. 


There seemed to be no real necessity for the use of a 
crucible excepting in the melting of precious metals. Their 
high cost, rapid destruction, and the necessity of handling 
small quantities of metal when they were used, with attend- 
ing high labour charge, had led to the adoption of a filting- 
hearth furnace. This type of furnace was first used for alum. 
niuin and aluminium alloys, and later the same type, witb 
slight modifications in the details, had been used to melt 
brass. . 

This fumace, with a normal rating of 105 Kw., and a melt- 
ing capacity of 600 lb. per hour, had melted, and superheated 
to a suitable pouring temperature, the following materials, 
with an average energy consumption as noted below :— 

New red brass.—400-lb. heats in 1 hr. with 90 Rw.-hours, 
or 450 Kw.-hours per ton. 

Serap yellow brass.—(72 per cent. Cu, 28 per cent. zinc) 
750-lb. heats in 1 br. 10 min. with 120 Kw.-hours or 3% kw.- 
hours per ton. 

Scrap yellow *brass.—(70 per cent. Cu, 30 per cent. zine) 
800-Ib. heats in L hr. 18 min. with 10, kw.-hours or 275 KW. 
hours per ton. 

Brass chips and borings.—(70 per cent. Cu, 30 per cent. 
zinc) 700-lb. heats in 2 m. 30 min. with 220 Kw .-hours or 73) 
KW.-hours per ton. ` i 

Of all the electric furnaces of the type described now derve- 
loped, the tilting-type furnace was the one offering the 
greatest saving in cost over fuel-fired furnaces of any type, 
whether oil, gas, or coke fired, since the metal loss was 
lower, the crucible cost was eliminated entirely, while the 
labour iten» was less on account of size and convenience of 
operation. i l 

The following figures might be safely taken as' operating 
conditions with yellow brass in a shop operating 24 hours per 
day :— P r 
Per ton. 

Electricity, 400 Kw.-hours per ton at lc. ... $4.00 

Metal loss, | per cent. zinc at 10e. per lb. ... ... 200 
_ Labour, | man per hr. per 600 Ib.,°at 40c. per br. 1.9) 

Renewals and repairs thin Ab? heel “Sede” oases Ges: LOU 


... $8 
Tt was believed that the performance of these brass-melting 


Total per ton of melt 


- furnaces was such, and the saving over other methods s0 


great, that their introduction would be rapid, even more so 
than in the case of the annealing and heat-treating furnaces 
described, which were now accepted without question. 


—_—_—-—— ————— ee 


NOTES. 


The British Engineers’ Association.—The fifth annual 


ordinary general meeting of this Association was held at Caxton 
Hall. Westminster, London, on July 26th, and was attended by a 
large number of representative members from many parts of the 
country. In moving the Council’s report, balance-sheet, and 
income and expenditure account for the year ending December 31st, 
1916, which had been issued to all members, the chairman (Mr. 
Wilfrid Stokes) reviewed the work done by the Association during 
the past year, and dealt with the action which it was proposed to 
take in future. The new memorandum and articles of association. 
which had been revised in accordance with the resolution passed 
at the extraordinary general meeting of the Association on 
July 13th, 1916, had received the sanction of the Courts, and were 
now operative. He reminded members that the memorandum and 
articles had been revised in order to strengthen the relations 
between manufacturing engineers and those bodies and individuals 
with whom they were naturally brought into contact in the course 
of their business, as set out in the Manchester scheme for the 
organisation of the British engineering industry. He pointed out 
that much interest had been shown in the election of the new 
Council, and for the 30 seats. on the Council, about 90 members. 
including retiring members, were nominated in the various districts, 
a total of 1,369 votes being recorded. ° 
At the first meeting of the Council, held the same day, Mr. 
Wilfrid Stokes was re-elected president, and the Council for 1917-18 
stands as follows :— 
President: Mr. Wilfrid Stokes, 
Vice-Presidents: Mr. T. O. Callender, Sir John Cowan, f 
Mr. Peter Denny, Mr. Herbert Marshall, Capt. L. E. Mather, Mr. J. E. 
Thornycroft, and Mr. Douglas Vickers. 
Mr. Daniel Adamson .. Joseph Adamson & Co. 
Mr. H. Allcock si > ere es W. T. Glover & Co., Ltd. 
Mr. H. Austin... sane .. Austin Motor Co., Ltd. 
Mr. Stanley Brotherhood ... .. Peter Brotherhood, Ltd. 
Sir Edwin Grant Burls, C.S.I. .. Vulcan Foundry, Ltd. 
Mr. George Cradock zi e» George Cradock & Co., Ltd. 
Mr. Robert Goudie .. .. Loudon Bros., Ltd. 
Mr. John Hemming.. F. H. Lloyd & Co., Ltd.’ 
Dr. G. B. Hunter Swan, Hunter, and Wigham Richard- 
son, Ltd. l : 
Sir Wm. Arrol & Co., Ltd. 
-. British Aluminium Co., Ltd. 
.. Joshua Buckton & Co., Ltd. 
. H. W. Kearns & Co., Ltd. 
Mr. B. Longbottom... . Electromotors, Ltd. 
Mr. Hugh Lupton .. ane Hathorn, Davey & Co. 
Mr. C. P. Martin .. Sis .. C. A. Parsons & Co., Ltd. 
Mr. A. E. Owen s ‘8 .. Rubery, Owen & Co. 
Mr. Henry Steel si is .. Steel, Peech & Tozer, Ltd. 
Mr. T. Cuthbert Stewart .. .. Stewart & Lloyds, Ltd. 
Mr. H. J. Ward as . J.& E. Hall, Ltd. 
Mr. J. C. Ward . Edgar Allen & Co., Ltd. 
Mr. A. P. Wood Lancashire Dynamo & Motor Co., Ltd. 


Mr. Jobn Hunter ae a ee 
Mr. A. Jacob .. P ba . 
Mr. Christopher James 
Mr. J. R. C. Kearns 


~ 


- granting of easy terms of payment. 
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The Metric System.—According tol’ Industrie Electrique, 


China will be the next convert to the metric system. Since 
February 15th the shops in Peking have adopted metric measures, 
authorised by the Chinese Chamber of Commerce under the in- 
structions of the Ministry of Agriculture and Commerce. 


A New U.S. Carbon Electrode Factory.—Work has 
been started on the ‘first unit of a new factory that will form an 
immense addition to the present large plant of the Speer Carbon 
Co. at St. Mary's, Pennsylvania, and which, when entirely com- 
pleted, will involve the expenditure of approximately £100,000 
for additional land, buildings, machinery, equipment, and general 
improvements. 

The first building, which will be devoted exclusively to the 
manufacture of the larger-sized carbon electrodes for electric 
furnaces will be 100 x 168 ft. (30°5 x 51°2 m.) in size, constructed 
entirely of brick, concrete, and steel. Glass sidewalls will also 
be employed, thus . admitting daylight throughout the entire 
structure. It is expected that the entire plant will be in full 
operation by September next. ee 

The Speer Carbon Co. has for’ several years past manufactured 
carbon electrodes in the smaller dimensions, the maximum sizes 
including 4 in. square and 6 in. diameter. The new factory will be 
equipped to turn out both round and square electrodes in all sizes 
from 6 te 24 in. in diameter. | l 

The demand for carbon electrodes is daily increasing, the condi- 
tion being caused by the enormous demand for tungsten steel and 
other products which, in turn, necessitated the installation of large 
numbers of electric furnaces throughout the entire country. The 
requirements of ‘the Government have also influenced the Speer 
Carbon Co. very largely in the erection of a new plant.— Metal- 
lurgical and Chemical Engineering, | 


The Industrial Progress of Spain.°—For many years 
Spain has’ been depending upon England, France and Germany for 
goods of all kinds. These countries, and principally Germpny. have 
dominated the Spanish market, due to their commercial organisa- 
tions, to the establishment of branches of French, English and 
German banking institutions, to the facility with which the 
European manufacturers adapted themselves to trade conditions in 
Spain, to their sending out of Spanish-speaking salesmen, to the 
establishment of branch offices with goods on consignment and the 
People in Spain have always 

been accustomed to having prices quoted, delivered in Spain, duty 
and freight paid. It has always been customary in dealing with 
substantial firms to grant from three to six months’ credit against 
acceptance of drafts. 

With the outbreak of the European War the country was suddenly 
cut off from its accustomed sources of supply, and a great paralysis 
of industrial life in Spain started on account of the disorganisation , 
of the market. Slowly during the second year only of the war, 
Spanish industries began practically to realise to what extent they 
had been depending on foreign markets, and chiefly due to indi- 
vidual efforts, industrial life in Spain acquired in many branches a 
degree of activity never attained in previous peace times. 

Spain is to-day a country in which electricity is developed to an 
astonishing extent. The cities of Madrid and Valencia are supplied 
with more than 40.000 H.P. produced by hydro-electric plants. In the 
district of Barcelgna a company, largely managed by American 
interests, has just finished a concrete dam, 330 ft. high and 700 ft. 
long, the largest in the world, with an electric power plant pro- 
ducing to-day about 20,000 H.P. In the same district a French 
concern is building in the Pyrenees another hydro-electric plant, 
to bring 30,000 additional H.P. into the industrial district of 
Barcelona. J 

The principal industries in Spain, up to the present, have been 
the following :—Mining, textiles, lace, sugar, cement and gypsum, 
pottery, the steel industry of Toledo and Eibar, and shipbuilding. 
A prominent industry created in Spain in recent years is the rail- 
road and t¥amway car-building industry. There are five factories 
in Spain, two of which are very important; Barcelona and Bilbao 
possess large blast furnaces and steel mills manufacturing rails, 
structural shapes, steel and tin plate. 

An important automobile factory, turning out one of the best- 
known cars in Europe, exists in Barcelona, and a new truck 
factory is now under construction for the purpose of building 2,000 
tricks and tractors per year. 

In the Barcelona district alone the following new industries, 
with products for which the country always has been dependent on 
Germany, England and other countries, have been created : rolling 
mills for sheet-metal and structural shapes, tin plate, factories 
producing enamels and ironware, electrical supplies and motor 
factories, textile machinery, machine-tool woodworking and metal- 
working machinery. New plants have been erected, and several 
milion francs have been invested in these new industries dately. 
In the last two years several new factories have been created with 
the exclusive object of specialising in the manufacture of machine - 
tools, chiefly lathes, drilling machines and presses. In electrical 
material, lighting fixtures, large motors and generators, Spain has 
always been entifely dependent upon Germany and France for her 
supply. The Government intends to promote the installation of all 
kinds of industries supplying the country’s needs in electrical 
material. . 

The industrial awakening of the country will, for the next 10 
years, necessitate the establishment of factories that will require 
raw materials and machinery, tools and equipment. 


* American Machinist. Extyacts'from an address delivered by 
H. S. Moos before the Foreign Trade Bureau of the Cincinnati 
Chamber. of Commerce. l 


` Right Half 


Low-Priced Lighting Fittings of Steel. —The Hlectrical , 


World says that a brisk demand for low-priced lighting fittings 
has led a number of fittings manufacturers to place on the market 
a new line of fittings of the same design and appearance as expen- 
sive fittings, but produced to sell at a very low price. The secret 
of the low price is steel. In place of brass, which is used in the 
more expensive fittings, pressed steel with a brass finish is 
employed. This increased demand is coming from the lahouring 
people, who during the last year and-a-half or more have been 
earning high wages. The demand for more expensive fittings has 
fallen off perceptibly, since the buyers of this class of goods are the 
salaried men. The labourer, however, has now more money than 
he ever had before, and consequently one of the trades to feel this 
increased buying power is the fittings trade. 


Electrical Enterprise in Spain.—Under the style of 
Sociedad Espanola de Construcciones Electromecanicas, a company 
has been formed, with a capital of 25,000,000 pesetas, for the 
erection of works at Cordoba for the construction of all kinds of 
electrical machinery ; 15 hectares (37 acres) of land have been 
acquired, and the aim of the promoters will be to render Spain 
independent of foreign importations. The capital is mainly 
Spanish, but French and English support is included, and 
apparently German, as the firm of Bauer is mentioned. The 
French promoters include the Creusot establishment, the firm of 
Fourcade, and the Union Parisien Bank. ` 


Peat Fuel at Moscow Electricity Works.—The Assistant 
Minister of Trade and Industry, N. N. Savin, has proposed to the 
Provisional Government to grant a loan of 2,000,000 roubles to the 
Elektro-peredatch (Electrical Transmission) Co., Moscow, for a 
period of nine months, at 8 per cent. annual interest. The 
memorandum accompanying the proposition states that the com- 
pany delivers 40,000,000 kw.-hours per annum, almost entirely for 
industrial purposes, the fuel for the production of which consists 
of the company’s peat deposits. In the current campaign the 
company contemplates using 113,000 tons of air-dried peat, and 
the wages of the peat workers have risen about threefold. It is 
the increased -wages list that necessitates the advance of cash asked 
for. The difficulties of the company were further accentuated by 
the Revolution having broken out just when the station was in 
course of construction, and the plans made earlier for financing the 
concern could not be carried ‘out, owing also to the proposed elimina- 
tion of foreign capital interests. The Minister adds that last year 
70 per cent. of the work done by the company was for the national 
defence, and a considerable percentage of, the energy delivered by 
the Moscow 1886 Company could, if the peat were properly exploited, 
be delivered by the Elektro-peredatch, and a corresponding consump- 
tion of petroleum be avoided. For the reasons stated, the Ministry 
considers that the loan requested should he granted. 


Large Gas Engines in U.S;—The opinion seems prevalent, 
based probably on conditions a few years back, that the large gas 
engine is rapidly on the decline, and will soon be a thing of the 
past. Therefore, many will be surprised to learn that there are 
now in course of construction a large number of these units for at 
least four of the biggest steel plants in the country. Some of these 
engines will be of more than 4,000 H.P., and will be employed both 
for blowing and for ‘driving electric generators. It appears then 
that the large gas engine business was merely lying dormant, 
awaiting the impetus to the steel industry which has been supplied 
by the conditions arising out of the war.— Power. 


Volunteer Notes.—County or LONDON VOLUNTEER 
ENGINEERS (FIELD CoMPANIES).—Headquarters, Balderton Street, 


Oxford Street, W. 
Orders for the week, by Lieut.-Colonel C. B. Clay, V.D., commanding :— 
Monday, August 18th.—Technical instruction (searchlight) for No. 8 “omnpany 
Company, at Regency Street. Drill, No. 8 Company, Left Ha i 
Company. Signalling Class. Recruits’ Drill, 6.30. - 
Tuesday, August l4th.—Lecture, 6.30. Physical drill and bayonet fight- 


ing, 7.90. 
"ednesday, August 15th.—Drill and elementary bridge construction, No. 1 
Company, Right Half Company. , 

Thureday, August 16th.—Drill and elementary bridge construction No, 2 Oom- 
pany, Right Half Company. Ambulance Class. 

Friday, August 17th.—Technical instruction (searchlight) for No. 8 TERT 
Left Half Company, at Regency Street. Drill, No. 8 Company, Right Half 
Company. Signalling Class. Recruits’ Drill, 6.30. 

Musketry.—All N.C.O.’s and men who have signed the “A” and “B” 
agreements are required to attend during this month to re-classify in order to 
enable the Corps to obtain the Capitation Grant. Preference will be given to 


these men in firing. l , 
Armlets.—The new issue armlets can now be obtained at Headquarters, and 


every enrolled man must obtain one without delay, and all old (red) armiets 


must be returned to the Orderly Room. 
Note.-—Unless otherwise indicated, all drills will take place at Headquarters. 


` (By order) MACLEOD YEARSLEY, Adjutant., 
Parliamentary. —The Electric Lighting, Orders Con- 
firmation Act, 1917, and the Companies (Particulars as to Directors) 
Act, 1917, have received the Royal Assent. ; 


The Engineers’ Award.—The Leyton Council raised a 


point as to whether the Committee on Production award applied 
to electrical workers, and has received the following letter from — 


the secretary of the Committee on Production :— 


“In reply to your letter of July 17th, the findings of the Com-. 


mittee on Production to which you refer affect directly only the 


- establishments of members of the Engineering Employers’ Federa- 


tion, the arbitration proceedings in each case having been between 
the Engineering Employers’ Association and the Trade Unions. 

“The question of the application of those awards to a certified 
municipal electricity undertaking is not one upon which this 
Committee is able to advise. The Committee is an Arbitration 
Tribunal, and it can deal only with cases that are referred to it by 
the Ministry of Labour,” 


‘ 
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Electro-Culture—As previously mentioned in these 
columns, Mr. E. M. Ashley, of Southport. is experimenting with 
electro-culture on an allotment at Crowlands, and expresses him- 
self as confident in its success. He records vood resulta with 
early crops, and mentions. that the cost of electricity is about 
ld. per day. : 

A similar experiment of a more ambitious nature is being under- 
taken by the Liverpool authorities at Calderstones Park. where an 
acre of ground has been initially equipped. The crops comprise a 
variety of vegetables and oats, and some 300 sq. yards of the ground 
is being treated on allotment lines, a similar control plot being pro- 
vided for purposes of comparison. Although the experiment has 
only run a few weeks, the electrified crops have a healthier appear- 
ance than those in the control area. 

In North Wales, an electro-culture equipment has been set up 
by Sir Thomas Roberts in his vegetable gardeng at Plasybryn, 
Carnarvon, The equipment is run from a 220-volt circuit supplying 
the house, and the discharge wires are fixed at a height of 7 ft. 
above the ground. It is stated that the energy supplied to the 
primary terminals is 450—460 watts per acre, and also hinted that 
the owner contemplates experimenting with field crops later on. 


National Insurance (Unemployment) Acts, 1911 to 1916. 
—Unemployment Insurance.—A. The Umpire has decided that 
contributions are payable in respect of :— 

2,366 X. Students at technical institutes receiving training 
under arrangements made by the Ministry of Munitions. 

_ B. The Umpire has decided that contributions are not payable 
in respect of :— | 

2,364. Workmen engaged wholly or mainly in wolfram streaming. 

_ 2,365. Workmen engaged wholly or mainly in printing, enamel- 
ling, varnishing. or similarly treating tin-plate prior to its being 
cut into sizes suitable for making boxes or canisters. 


The Electrolytic Pickling of Steel. Messrs. M. De K. 
Thompson and O. L. Mahlman, in a paper read before the 
American Electrochemical Society, state that all iron and steel 
objects which in the process of manufacture have been heated 
in the air are covered with “fire scale,” which is an oxide 
of iron. This has to be removed before the surface can be 
plated or galvanised. The usual practice has been to immerse 
the objects in some acid until the scale is removed by the 
hydrogen formed by the action of the acid on the iron beneath the 
scale. which it reaches through the cracks in the scale. The action 
which would be expected if a sheet of iron covered with scale were 
used as a cathode in an acid solution is a reduction from a higher 
to a lower oxide. This oxide would be dissolved by the acid. There 
would also probably be a certain amount of chemical action between 
the iron under the scale and the acid, as in the purely chemical 
treatment. It is this action which the electrochemical process 
attempts to avoid as much as possible. The method of comparing 
the two operations consisted in treating two similar mild steel 
plates by the two methods until their appearance showed that 
the pickling was completed. In two experiments the saving 
effected, in acid and the amount’of iron removed. for every 2,000 lb. 
of iron, including the cost of power, was about $70, and in a third 
about $50. These results point to important economies that may 
result from the adoption of the electrolytic method.—F'ranklin 
Inst. Journal. . 


A Log of Domestic Electricity Supply.— A recent article 
in the Electrical World contained some detailed figures as revards 
the daily use of domestic appliances by a family of two. A 
separate meter was installed for each of 10 different devices, 
another meter on two little used devices, and another for lighting. 
All cooking and heating of water was done electrically, but the 
water was heated, as required, by an immersion heater, which is 
said to act rapidly enough to make a fair substitute for a permanent 
hot water supply. It was impossible to segregate energy used for 
heating water, but the energy so used would be proportional to the 
number of times the disk stove and immersion heater were used for 
water heating. and this indicated a consumption for water heating 
of 375 KW.-hours. or 25 per cent. of total energy used for all 
purposes. The use of one outlet per device worked well. except for 
_the immersion heater and the installation of a suitably worked 
ee switch, obviated the necessity of two outlets for this 

evice. 

The article contains tabulated data in reyard to ratings and con- 
sumption for the year, month, &c., and number of times the device 
was used. Twelve lamps of 530 watts were in use, and 174 KW.-hours 
were consumed during the year. Percolator and samovar : used 81 
times; 9 KW.-hours used. Toaster stove: used :%51 times; 39 
KW.-hours. Frying pan : used 586 times ; 122 Kw.-hours. Immer- 
sion heater: used 910 times; 272 KW.-hours. 9%-in. disk stove: 
used 474 times; 374 KW.-hours. Oven: used 238 times: 429 
KW.-hours. Fan: used 30 times; 4 KW.-hours. Sewing-machine 
motor: used 6] times; 2 KW.-hours. Iron: used 107 times; 
51 KW.-hours. Bathroom radiator: used 18 times; 22 KWw.-hours. 
The total connections made for using this apparatus (apart from 
lighting) were 2,856, which representa an average of ‘464 KW.-hour 
used for each connection. The total KwW.-hours used for all 
purposes were 1,498. 

The maker's rating in watts of the above apparatus was :— 
Pergolator, $40; samovar. 440; toaster, 500; frying pan, 660, 
330, or 165 ; immersion heater, 600 ; disk stove, 1,200, 600, or 300 ; 
oven, 2,000, 1,000, or 500; 12-in., three-speed fan (no loading 
given); sewing machine motor, jy H.P.; iron, 450; bathroom 
radiator, 1,500, 750, or 375 watts. 

It will be noted, a3 one would expect. that the oven and diak 


stove used the bulk of the energy—i.e., 429 and 374 KW.-houn 


respectively ; the immersion heater used only 272 KW.-hours. The 


bathroom radiator, though it only accounted for 22 KW.-hours 
during the year, took “8 KW.-hour on the ayerage each time it 
was used. 

Attention is drawn to the value of the figure for average con- 
sumption of all appliances (464 kw. hours) each time apparatus 
was used, and it is remarked that such devices as fans, sewing- 
machine motors, heating pads, &c., do little to increase the energy 
used, though they serve to popularise electric service. 


Porcelain Pyrometer Tubes.—For the purpose of ‘pr- 
tecting thermo-couples at furnace temperatures the tubes made of 
Marquardt refractory porcelain by the Royal Berlin Porcelain 
Manufactory have proved very successful, as is shown by the 
experience of many years. These protection tubes, owing to war 
conditions, are now not obtainable. 

The need of effective protection for the costly platinum and its 
alloys so extensively used in pyrometry prompted investigation and 
manufacture in the United States. The Ceramic Section of the 
National Bureau of Standards carried on experiments for the 
purpose of reproducing, and, if possible, of improving upon the 
Marquardt porcelain. The result was a highly refractory product 
which, though made entirely from American raw materials, was 
found to be of most excellent quality, The manufacture of this 
porcelain was taken up by the Stupakoff Laboratories of Pittaburgh, 
Pa., who successfully overcame the unavoidably attendent difficulties. 
and brought on the market a protection tube under the name 
“ Usalite.” 

It is claimed by the manufactuters that tubes of this material 
will readily withstand exposure to temperatures exceeding 1.650" C. 
A highly réfractory glaze covers the surface of the outer pyrometer 
tubes, in order to make them impervious to gases of combustion. 

Usalite tubes, when withdrawn from white-hot furnaces, and 
brought into the open air, neither broke nor cracked. The smaller 
diameter unglazed tubes effectively withstood sudden exposure to 
highest temperature. A ylazed outer tube heated to 1.100° C. 
readily withstood the introduction of cold steel rod of nearly the 
game diameter as that of the bore of the tube.— Met. and Chem 
Kngqinecring, sae 


Electric Loom Brake.—Mr. J. F. Crowley, Blackwater 
Mills. Rathmore, Co. Kerry, has been granted a patent (106,663) 
for an invention relating to electric and magnetic brakes. A 
solenoid is energised to take off the brake when the motor switch 
is closed, and the switch is held closed by a trigger device which 
can be released manually, or by a safety device on the (electrically- 
driven) loom, or by failure of the current. The solenoid may be 
short-circuited after the brakes have been taken off thereby, and the 
brakes may be held off by a second trigger, which may be connectei 
to the switch-trivger device. 


A Cardiff Electrical Dispute —Mr. McWhirter presided 
at a special conference, held on Friday at Cardiff, concerning the 
strike of about 300 members of the Cardiff Electrical Trade Union. 
Members of this body met the representatives of the National 
Federated Electrical Association and Mr. Palgrave Simpson, head 
of the labour and wage section of the Ministry of Munitions, The 
whole matter of the dispute was carefully considered. The state- 
ment of the members of the Trade Union is that an award wa: 
made on June 8th placing the electricians on the same level as the 
allied engineering trades. The men came out owing to a different 
reading of the awards granted by the Committee on Production cn 
this date. which gave the men 12s. per week more than pre-war 
rates. Consequently, notice was tendered to the employers thst 
labour would be withdrawn if the awards were not observed. As 
the notice terminated on Thursday, about 300 men came out on 
strike. It has been stated that notice was also tendered to the 
Ministry of Munitions, but this is denied by the members of the 
National Federated Electrical Association. In the afternoon session 
the employers and Union represéntatives met, and the men agred 
to resume work, the matter being referred to the Chief Industrial 
Commissioner (Sir George Askwith), with a view to arbitration s 
early as possible.—- Western Mail, 


Appointments Vacant.—Dynamo attendants (38s.) for 
the Manthester Corporation Electricity Works ; shift engineer. fer 
the City of Peterborough -Electricity Department. See our adver: 
tisement pages to-day. 


London Association of Foremen Engineers.—A set c 
rules for conducting the business of meetings has been drafted ani 
printed. ° 


Electro-Chemically Produced Petrol.—In view of the 
scarcity and high price of petrol in this country at the present 
time, it is interesting to learn from New York that Mr. Louis Boni 


`- Cherry, who is described as a member of the American Institute o! 


Electrical Engineers and of the American Electro-Chemical Societ’. 
is stated to have invented an electro-chemical process for producir! 
synthetic petrol from kerosene or paraffin, at a cost of $d. per 
gallon. Mr. Cherry describes his process as the successful appii- 
cation of the electromagnetio theory of matter by mixing hydr 
carbides ; it is also stated that an experimental plant capable of 
converting 60,000 gallons per day has been eatablished, wher 
78 per cent. of the kerosehe treated has been conyerted into petr' 
of a sufficiently high quality to run the engines of motoravehicks 
It is added that further experimental work is in hand in connectw2 
with the proper length and diameter of the treating chambers. 
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Electric Steel.—In the issue of La Nature for July 
Lith, a description is given of thé work being carried on at the 
Keller factory at Livet for the production of ‘‘synthetic pig-iron.’ 
As long ago as 1908, M. Keller took out a patent for a process of 
manufacturing synthetic pig-iron, consisting of the introduction 
of measured quantities of carbon and silicon into a molten bath of 
steel turnings. In order to improve the method, the Keller Co. 
was formed in 1915. The first. work was the manufacture of 
steel-quality iron for shells. The works were extended, and this 
work was carried on more extensively. In the latest development 
M. Keller melts the turnings by the dontinuous process, in special 
electric furnaces, to obtain a steel. with a carbon and siliyon per- 
centage higher. than that finally required. The steel which is 
worked up is transferred to a refining furnace. With the new 
method the advantages are two., In the first plage, the desulphur- 


ised and supercarburiscd steel, containing any required proportion | 


of silicon, is obtained by continuous fusion, with maximum thermal 
efficiency, in the electric furnace. The work docs not require the 
employment of specialists, and the energy consumption per ton 
does not exceed 600 KW.-hours. Secondly, the refinine furnace 
vives a good yield per hour. The dephosphorisation process is 
carried out in a second operation. M. Keller has generously 
placed his invention at the disposal of the French Government, and 
a national factory has recently been erected somewhere in France 
to produce 300 tons per day. 


Northampton Polytechnic Institute.— Particulars of the 
Engineering Day Classes and Courses in Technical Optics for the 
next session appear in our * Official Notices ` to-day. 


Australian Brown Coal Deposits,—The recent report of 
the Brown Coal Sectional Committee of the Institute of Victorian 
Industries, which has been investigating the utilisation of the 
Victorian brown coal deposits, much in the same way as the 
Canadian Advisory Council on Industrial Research, is doing in 
connection with the immense lignite deposits of the Dominion, 
contains some interesting features. The following is a synopsis 
of data contained in the report :— ) 

Brown Coal Uxex.—(1) To supply electrical power to Melbourne 


and other parts of the State; (2) briquette making for household - 


and other requirements; (3) producer gas, town gas. tar and its 
derivatives, ammonia, and coke. 

Power Production.—The Melbourne City Council and Melbourne 
Electric Supply Co. can at present supply a maximum of 28,000 H.P. 
Requirement in 1925. estimated from normal increase, 120,000 H.P. 
This estimate is for Melbourne alone, and does not allow for new 
industries made possible by cheap power. Electrolytic treatment 
of zinc concentrates may absorb 200,000 H.P. 

(osta.— Newcastle slack coal costs 20s. per ton. Estimated cost 
of Morwell coal, 2s. 3d. per ton at mine. Morwell coal, with 40 per 
cent. moisture, has 0416 the heat value of Newcastle coal. Elec- 
trical energy produced at Morwell by 5s. 5d. worth of brown coal 
equals amount produced in Melbourne from 20s. worth of Newcastle 
coal, and can be transmitted to town at about half the fuel cost of 
the latter. Victoria pays 10s. more per ton for black coal than 
New South Wales. The electrical power scheme will remove this 
handicap. 

Briquetting.—Morwell briquettes need no binder, and can be 
produced at from lils. to 13s. per ton. They can be sold to house- 
holders in Melbourne and suburbs at about 24s. per ton, as against 
24s. 6d. for wood, 32s. 6d. for coke, and 35s. for black coal. 
Estimated cost of single-press plant, £15,000 to £20,000. 

The report goes on to recommend that immediate State action be 
taken—(1) to confirm estimates in regard to public power require- 
ments, and the best means of satisfying these by electrical energy 
venerated from brown coal ; (2) to decide what authority shall do 
the work, and when ; (3) to obtain estimates of the cost of :— 

(2) 50,000-Kw. plant at Morwell, and of similar plant at Altona, 
with transmission line, &c., in each case. 

(>) Opening up workings at Morwell, and equipping them to 
produce coal for a 50,000-KW. power station, and to supply 120 tons 
of briquettes a day. 

(c) A briquetting plant, starting w ith a one-press unit of 60 tons 
ə day capacity, with arrangements for ultimate expansion to six or 
Seven presses. 

(4) That two experts ‘should be sent abroad immediately” to 
investigate latest power plant practice, and equipment necessary to 
secure full utilisation of Victorian brown coal resources. 

The State Cabinet has now decided to obtain the advice of a 
committee of experts, including Mr. H. R. Harper, city electrical 
engineer, Melbourne; Mr. W. J. Clements, manager Melbourne 
Electric Supply Co. ; Mr. W. Stone, electrical engineer to the rail- 
ways; and Mr. H. Herman, of the Geological Survey : on the best 
means of developing the deposits. 


Fatalities. An inquest was opened last Saturday regard- 
ing the death of Private Samuel Cowsill (23), 6th Manchester 
Regiment, who had been sent as an electrical engineer to work 
in connection with the installation at a new munition factory. 
On August 2nd, while engaged in wiring 20 ft. above the floor, he 
was using a blowpipe, which burst and burnt him severely about the 
face and chest. He fell in a heap on the floor, and was taken to 
the infirmary, where he died next day. The inquest was adjourned 
till August 10th, so that the Factory Inspector and witnesses 
could attend. 

An inquest was held at Liverpool concerning the death of George 
Ferdinand Corfe (28), who was killed at Bibby’s Copper Works, 
Garston, where he was working 4 pneumatic hammer. According 


, a previous meeting, 
' reject the unanimous recomméndation of the Electriaty Com- 


to the Lirerpool Courier, the air compressor was /driven by elec- 
tricity. The fuse-box was about 40 ft. from where he was working, 
and he was found dead in a crouching position on the floor with a 
fuse holder in his left hand. It was presumed he had gone to the 
box to replace a fuse, and had received a shock. This, it was 
stated, was no part of his duty. and the men were warned against 
interfering with the electrical installation. The jury returned a 
verdict that death was accidental and was due to electric ahouk. 
caused by deceased interfering with the fuse- box. 


American Electric Brougham Test.—Our contemporary, 
the Alectrical Reriew and Western Electrician, contains particulars 
of aspeed and endurance test carried out with a Baker R and L 
stock vehicle, between Atlantic City and New York, under the 
auspices of the New York Electric Vehicle Associution. The time 
taken was 5 hours and 58 minutes. showing an average running 
speed of 205 miles (33 km.) an hour, over the journey of 123°5 
miles (199 km.). The entire distance was covered with the car 
running at fifth and sixth speeds. One of the startling disclosures 
brought out by this trip was that the energy used cost less. than- 
half the price of gasoline for the pune work. Nome 283 ampere- 
hours were used, or an average of 2°29 per mile (l'4 per km.), 
which at 5 cents (2)d.) per KW. a -the maximum charging 
rate in New York —would make the cost $1.55 (6s. 6d.). 


Time Signals by Electric Lights.—aA new kind of time 
signal has recently been installed at the Hector Observatory. 
Wellington, New Zealand. Three electric lamps are mounted in a 
vertical row on the Observatory flagstaff, 6 ft. apart ; the lowest 
green, the middle red, and the highest white. The lights are 
switched on 50 minutes, 10 minutes and 5 minutes, respectively, 
before the hour of the signal, at which hour they are all extin- 
guished simultaneously. The signals are given at 20 hours, 
21 hours and 22 hours, Greenwich mean time.— Scientific 
American. 


“~ 


OUR PERSONAL COLUMN. 


The Kditors invite electrical engineer's, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted ax to their movements. 


Central Station and Tramway Officials.—Blackpoot Elec- 
tricity Comunittee has considered an application from the 
Coal Mines Department of the Board of Trade for the ser- 
vices of Mr. CHARLES. FuRNEss, the borough electrical engi- 
neer, in rendering part-time assistance in visiting certain 
local authorities in Cumberland and North Tancashire with 
the object of discussing fuel economies and submitting re- 
ports thereon to the Board. The matter has been left to 
Mr. Furness to act as he may think best. 

Burnley T.C. is increasing the salary of Mr. H. Mozury 
(general inanager of the tramways departinent) re £450 to 
£500 per annum. 

On Tuesday, the Exeter City Council ananimously adopted 
a resolution expressing entire confidence in Mr. Munro, elec- 
trical engineer, and warm appreciation of the ability he had 
displayed in the inanagement of the undertaking. This deci- 
sion was taken in justice to the engineer after the vote at 
when, by 23 to 19, it was decided to 


mittee to advance Mr. Munro’s salary of £475 per annum. 


Ald. Reed (Chairman of the Committee) said that body had 


not- met since the Council dealt with the matter, but the 
members were very angry atethe wav they had.been flouted, 
and it was quite possible they might resign in a body by 
way of protest. 

Sunderland T.C. on Wednesday agreed to the application 
of the Board of Trade (Coal Mines Department) for the par- 
tial use of the services of the general manager of the elec- 
tricity department, temporarily, in connection with economy 
in coal consumption. 

Mr. REGINALD XENAKY, lately of the Yorkshire Electric - 
Power Co., has been appointed technical assistant to the 
station superintendent at the Salford Corporation electricity 
works. Mr. FRED VALENTINE, of Salford, has been appointed 
secretary to the borough electrical engineer. 


General.—The Controller of Coal Mines has appointed Mr. 
FranK Pick, commercial manager of the London Electric 
Railways. as his assistant to deal with matters in connection 
with the London coal distribution scheme. 

At the head office of Messrs. Ellis & Ward, Ltd., Boral 
Street, Kingsway, on July 3ist, Mr. C. W. V. CLARKE, Lon , 
don manager; and Mr. H. Fowkes, of the engineering staff, 
the former having completed 21 years and the latter 22 years 
of continuous service with the company, were presented with 
gold half-hunter watches with engraved inscriptions. Mr. H. 
Willoughby Ellis, managing director, made the presentation. 

Mr. A. W. Asatox, D.Sc., M.LE.E., has been appointed 
Principal of the Mechanical and Electrical Engineering De- 
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partment of the Stoke-on-Trent Central School of Science and 
Technology. 

Lieutenant J. S. B. PLumMeR, who has just returned to 
France, joined the Surrey Yeomanry (Queen Mary’s Regi- 
ment) at the outbreak of war, and later transferred to the 
Leicestershire Regiment, from which he was recommended 
for a commision. 
representative of W: T. Henley`s Telegraph Works Co., Ltd., 
iff the Midlands. 

Sapper Harry Jones, of the 3rd Electrical Section, R.E., 
who before the war was partner in the firm of Frederick 
Thomas & Co., asks us to state that he is not the Sapper 
Harry Jones whose death has occurred at Longmoor. He is 
well, and usefully employed in France. 


Roli of Honour.—Private A. Coye. of: the Manchester 
Regiment, killed in action, was with Messrs. Brankingham 
Bros., electrical engineers, Sunderland. 

Licutenant J. N. PAYNE, who joined the South African In- 
fantry as @ private, and who has died of wounds received in 
action in East Africa, was formerly on the staff of Messrs. 
Bruce Peebles, Ltd., of Edinburgh. and just prior. to the 
war he accepted a position at a power. station at. Johannes- 
burg, South Africa. 

Armourer’s Mate A. J. WAtLAcE, who was lost by the ecx- 
plosion on H.M.S. Vanguard, joined the Nivy. whilst with 
Mr. W. D. Willson, electrician, of Croydon. 

Gunner A. Hout, aged 2, of the R.F.A., who has been 
killed in action, was employed at the United Electric Car 
Works, Preston. 

Private B. Metcautre, K.O.Y.L.1., who has died in a French 
hospital, was formerly an electrical engineer in the employ 
of the Belfast City Tramways Co. 

Private E. Frame. of the King's Liverpool Regiment, killed 
M TON was employed by Messrs. Ward & Goldstone, Sal- 
ord. 

Secoud-Tieutenant O. V. Mosevry, Lancashire Fusiliers, 
attached King’s Tiverpool Regiment, wounded and gassed, is 
the well-known North of England and Lancashire Countv 
lacrosse player. Before the war he was a representative of 
Messrs. C. Macintosh & Co., Ltd., electrice wire and cable 
manufacturers. 

Private R. C. Srock wert, Manchester Regiment, who has 
died from wounds received in action, was employed by 
Messrs. Dorman & Smith, Ltd., of Salford. 

Gunner W. L. WoLsteNHoLME, R.F.A., reported wounded 
in action, was employed by Messrs. Jones Bros., electricians, 
Blackpool. 


Sergeant S. Warp. South Staffs. Regiment, who enlisted. 


from the Rugby works of the B.T.H. Co., has been awarded 
the Military Medal for gallantry. 

Private W. H. Dycr, Citv of London Rifles, killed in action, 
was on the staff of the Ilford U.D.C. electricity works. 
= Private J. Fuetcuer, North Staffs. Regiment, who has 
fallen in action, enlisted whilst with Messrs. Siemens Bros., 
Ltd., of Stafford. 

Private R. Homes, Northumberland Fusiliers. who has 
fallen in action, was on the staff at the York Corporation 
electricity works. 

Private J. Enticotr, Oxford and Bucks Light Infantry, 
employed at the Rugby works of the B.T.H. Co., has gained 
oe Military Medal for gallantry whilst acting as a stretcher 

earer. f 

Private T. Cunntncuam, Juancashire Fusiliers, killed in 
action, was on the staff of the Manx Electric Railway Co., 
Douglas. 

, Company-Sergeant-Major Fenton, of the Lancashire Fusi- 
hers, a tramcar driver in the service of the South Lancashire 
Tramways Co., has been appointed to a commission as second 
heutenant in the 3rd King’s Liverpool Regiment. He joined 
up on the outbreak of the war, having been discharged on 
pension after a period of 21 years 150 days with the Colours. 
He saw service in the Dardanelles campaign, was subse- 
quently transferred to Kantara, Egypt, and then to France. 

Private I. Sara, Scots Guards, who was employed at the 
Electrical & General Stores, Leeds, has been killed in action, 
aged 20. i 

Captain L. A. F. Forrs, who was articled as an electrical 
engineer to Mr. Priestlev, the manager of the Mexborough 
and Swinton Tramways, has been wounded in action. Some 
time ago he was awarded the Military Cross. 

We regret to learn that Captain James GRIMSHAW CUNLIFFE, 
M.Sc. (Tech.), A.M.I.C.E., A.M.I.E.E., of the Manchester 
Regiment, died of wounds on August Ist. Three weeks ago 
he was awarded the Military Cross for bravery. Captain 
Cunliffe was educated at Accrington Technical School and the 
Manchester School of Technology. After taking his degrees 
he entered the service of the Manchester Corporation tram- 
ways, attaining the position of assistant electrical engineer. 
He went from Manchester to a similar position at Birming 
ham, remaining there until the war broke out. Joining the 
Victoria (Manchester) University Officers’ Training Corps in 
August, 1914, he received his, commission in one of the Man- 
chester Regiments (“Pals”) on their formation. Besides 
heing an active member of the Manchester Section of the 
Institution of Electrical Engineers, Captain Cunliffe was joint 
author with his brother, Mr. R. G. Cunliffe. M.Sc. (Tech.) 
in the publication of papers read before electrical associations. 


Lieutenant Plummer was formerly a: 


NEW COMPANIES REGISTERED, 


Etablissements de Dion Bouton Société Anonyme (1,596; }. 

Particulars filed July 28th, 1917. Registered in France, January Bth, 1wa 
tu exploit and develop the factories and undertakings founded by De Dies 
Bouton & Co., and carry on the business of manufacturers of and dealers jn 
motors, mechanical implements, motor chassis, &c., and also to carry oy 
transactions in metallurgy and various branches of the electrical industry. 
Riitish address: 10, Great Marlborough Street, W. Messrs. Kenneth Brows 
Raker & Baker, of Lennox House, Norfolk Street, W.C.2, are authorised A 
accept service, l 


Piggott Electrical Co., Ltd. {148,132).—Private company. 
Registered August lst. Capital, £5,000 in £1 shares. To take over th 
business of the Piggott Electrical Co., the Piggott Conduits & Cable Co.. av 
the Piggott Electrical Lift Co., carried on by (George and Sarah Piggott a1 
24, New Bridge eet, E.C. The subscribers (each with one share) ar: 
uco. E. Piggott, 24. New Bridge Street, E.C.4, electrical engineer; Sarah 
Piggott. Loxwood, Woodcote Avenue, Wallington, Surrey. Permanent Over. 
ing director, Geo. E. Piggott. Registered office :“24, New Bridge Street, EC, 


Brodmins, Ltd. (148,137).—Private company. Regis. 
tered August 2nd. Capital, £2,000 in £1 shares. Electro platers, eletr 
depositors of metal or other substances, enamellers and finishers of chir. 
porcelain, earthenware, pottery, and glass, gold and silver refiners, gold a+; 
silversmiths, jewellers, manufacturers and dealers in novelties and fars 
goods, metal toy manufacturers, &c. The subscribers (each with one shar) 
are; F. H. Pepper, 34, Waterloo Street, Birmingham, solicitor; J. E. Smit, 
T8, Springfield Road, King’s Heath, Birmingham, cashier. First director, sr 
to be appointed by the subscribers. Registered office: 34, Waterloo Sire, 
Birmingham. ; 


S. T. Taylor & Sons, Ltd. (148,146).—Private company. 
Registered August 2nd. Capital, £15,000 in £1 shares. To acquire ji: 
business carried on at Scotswood-on-Tyne as S. T. Taylor & Sons, ani w 
carry on the business of manufacturers of and dealers in non-conducting 
cements and other coverings suitable for boilers, pipes, heated and oils; 
surfaces, and the insulation of ships, refrigerators, and buildings oi .' 
descriptions, builders’ contractors, mechanical, electrical, aircraft, heating. 
and sanitary. engineers, manufacturers of and dealers in chemicals, is. 
colours, cements, and varnish, motor-car manufacturers, &c: The subscrie 
(each with one share) are: E. Taylor, Roseworth, Whickham, Co. Durhin, 
cement manufacturer; S. T. Taylor, Holmcroft, Grange Road, Newcastl 0. 
Tyne, cement manufacturer. The firsy directors are E. Taylor and $. T 
Taylor, each of whom may retain office while holding 1,000 shares. Regi- 


-tered office: Tynos Works, Scotswood-on-Tyne. 
` C4 y 


P 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Lamplough & Son, Ltd.—Satisfaction in full on Jub 
1th, 1917, of mortgage dated May 16th, 1916, securing £1,200, has ber 
filed. e l 2 


Mander & Co., Ltd.—First mortgage debenture date 
July 20th, 1917. to secure £400 and interest charged on the company's unl: 
taking and property, present and future, including uncalled capital. Holder 
Minnie Gertrude Mander, 38, Davey Road, Perry Barr, Birmingham. 


CITY NOTES. 


9 At the annual meeting, last week, th 
Crompton and chairman said that he was sorry that the! 
Co., Ltd. were not ‘able to present at that met 

ing the accounts for the year ending 

March 3lst, 1917, but, in deciding to postpone their publica- 
tion, they were following the example of many other com- 
panies which, like themselves, were controlled establishments. 
He was able to say, however, that the turnover showed 3 
very satisfactory increase on that of the previous year. Un- 
executed orders at the works at the close of the year repre- 
sented a very ‘large amount—greater, in fact, than the total 
annual output a couple of years ago. The company’s profit 
earning capacity likewise continued to expand. With thear 
increasing turnover, and with the continued rise in pne 
of material, they still found it necessary to be conservative 
in the matter of distribution of profits, quite apart from the 
fact that they had the important question of war taxes to 
bear in mind. They felt, nevertheless, quite justified 1 
recommending a distribution of 5 per cent. on the ordinary 
shares, in addition to the preference dividend. There wê 
much talk of Labour unrest, but the relations between their 
company and its employés during the year had been entirels 
satisfactory. They had added considerably to the number 
of women employed—they were doing excellent work. Man‘ 
of the staff at the works had had to put in long. houre, but 
they had done it with a willingness which was much appre- 
ciated. If ever the employés had merited their thanks !i 
was in respect of the work done in the past year. To Mr. 
Reeves, the managing director and secretary. and to Mr 
Britten, the works manager, and now a director, were due 
their hearty thanks. To these two gentlemen. loyally ‘> 
ported by their efficient staff, was to be attributed the 
general improvement in the company’s position. They had 
sustained a loss in the death of Mr. E. J. Erskine, their Aut 
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ian manager, who had been the head of the Sydney office 
eg ork 20 AAN With regard to the future, they had 
plenty of work in hand, and this should mean satisfactory 
profits for the current year. They would publish the 
accounts for last. year as soon as possible. No pains were 
being spared to arrive at final figures which they could place 
before them. In regard to the question of war taxation, this 
country was, in effect, a gigantic trading concern, and one 
result of the war was to dissipate a very large amount of the 
working capital of that trading concern. When the working 
capital of a business was reduced, that business was no longer 
able, with its smaller working capital, to do the volume of 
business that it previously carried on without embarrass- 
ment. It followed, in his opinion, that when the war was 
-over very great efforts would be required of the commercial 
community to restore and augment the trade of the country. 
The Government, in their policy of war taxation, were paying 


too little attention to this all-important matter of the future . 


rehabilitation of the country’s trade, and he sincerely hoped 
that the many efforts which had been made by commercial 
men to impress upon the Government the importance of this 
point would not be wifhout some effect. 


The accounts of the Société Westing- 
house for 1916 show net profits of £76,000, 
as compared with £42,000 in the previous 
year, and with the amount brought for- 
ward the balance available js £101,000, as against £58,000 
in 1915. . 

La Société dex Cables’ Berthoud-Borel reports net profits 
amounting to £18,200 for 1916, as contrasted with £7,900 in 
the preceding year, the balance forward raising the sum 
available for distribution to £26,000. It is proposed to pay 
a dividend of £1 12s. per share, and to carry £13,000 forward. 

The Société des Tramways de l'Est Parisien reports that 
the continuation of the war placed a heavy burden on the 
results in 1916. Although the trafiic showed an improvement 
over the preceding year, the company was confronted with 
a considerable increase in the working expenses, owing to 
the advancing cost of labour and materials, and the profits 
‘consequently underwent a marked decline as compared with 
1915. The directors had applied to the Prefect of the Seine 
for compensation in the form of a request to increase fares, 
but had not obtained any satisfaction. e profits amounted 
to £32,000, as compared with £48,000 in 1915, and after 
meeting compulsory charges, taxes, &c., the balance of 
£17,000 has been transferred to the renewal fund. _ 

The report of the Ateliers de Constructions Electriques du 
Nord et de UEst, of Jeumont-Nord, reminds the shareholders! 
that as the company’s works were situated in enemy occupied 
districts it was impossible to submit accounts for 1916, as in 
the previous vear. Everv effort had been made by the direc- 
tors to keep themselves informed of the state of their works 
and installations during the occupation, but communication 
had become more difficult and uncertain in recent months, 
and the information obtained from various sources was. fre- 
quently mostly of limited accuracy. However, there was 
reason for believing that most of the plant and supplies at 
the works had been carried off by the en@my. although the 
company would only know definitely the exact situation when 
the district had been evacuated. 
workshops at Saint-Ouen had been increased, and the results 
hitherto had been satisfactory. The directors were chiefly 
preoccupied with maintaining their plant which could subse- 
quently be transferred to Jeumont, in order that the latter 
works might be put in a condition to resume working as 
soon as possible. . 

The Société Parisienne pour VIndusirie des Chemine de Fer 
el des Tramways Miectriques, which is a promoting and 
Investment company with an ordinary share capital `of 
£2,000,000, reports that the financial results in 1916 were 
again affected by the consequences of the war, and the situa- 
ton was substantially the same as in the previous year. A 
large number of the industrial establishments and tramways 
established or developed by the company were still occupied 
hy the enemy, and information could only be given concern- 
mg the others, which experienced more and more the influ- 
ence-of the excessive rises in the prices of coal and other raw 
materials. Among these undertakings are mentioned the 
Snciéts d'Electricité de Paris. the Tramwavs de ‘Paris, the 
Chemin de Fer Métropolitan, the Société d’Electricité pour la 
Russie, the Chemins de Fer Economiques. du Nord, and the 
Cairo Electric Railway and Heliopolis Oases Co. The accounts 
for 1916 close with a credit balance of £106,000. of ‘which the 
balance forward represents £87,000. After mecting general 
expenses the balance of £98,000 has been carried forward to 
the next account. 

The directors of l Eclairage Electrique state that new manu- 
factures were undertaken in 1915-16 at the instance of the 
Munitions Department. and the company's works. especially 
at Lyons, had been largely extended. The number of workers 
exceeded 18.000. of whom 44 per cent.. or over 8.000, were 
women. Extensions were also made at the works in the Rue 
lecourbe, where the construction of electrical machinery 
had been resumed with great activitv, whilst at the eam 
time continuing the nroduction of equipment for the varions 
munition works. The .Torraine’ workshops at Jarville. 
although partly occunied by the military authorities for the 


French 
Companies. 


The equipment of the: 


~ 


repair of motor lorries, had nevertheless resumed the con- 


struction of electric motors. A foundry added to these shops 
had rendered useful services to the company’s other works 
for the manufacture of machine parts. engine parts, and. 
lathes: a steel plant had also been started. and orders were 
being executed for dynamo steel and steel for machine guns; 
and an electric furnace was in process of erection for the 
production of tool and special steels. Land had heen pur- 
chased for the extension of the works in the Rue Bolivar in 
order to incréase the output of cables and wire; the produc- 
tion of war material at the Colombes works had been aug- 
mented, whilst more active demands were experienced every 
day for tubes and small appliances, and it had been alsn 
necessary to embark on the manufacture of electrical appa- 
ratus which were hitherto only made abroad, in order to 
meet the requirements of customers. The works in the 
Avenue de Choisv had also been enlarged. The net profits 
are returned at £150.000, and after transferring £90.000 to the 
general reserve fund the balance has permitted of the pay- 
ment of a dividend of 10 per cent. for 1915-16. 


The Swiss Brown-Boveri Co.—The report of Brown, 
Boveri & Co., of Baden. states that the pressure of orders 
continued throughout the financial year 1916-17, notwith- 
standing the advance in sale prices. On the other hand, the 
freatest difficulties were experienced in obtaining supplies of 
raw materials, especially in the second half of the year, when 
deliveries from Germany considerably decreased. As a conse- 
quence, it was impossible to reach the former level of pro- 
duction in peace times from the standpoint of quality, but 


the turnover financially and the results corresponded to 
“normal years. 


The activity of the company. it is said, was 
again restricted solely to the branches worked in peace times. 
All the foreign manufacturing undertakings associated with 
the company had yielded satisfactory results. In the case of 
the electricity supply works a great demand for energy nre- 
vatled, and the sales showed a considerable increase. The 
cost of production in the case of the hydro-electric works 
remained within the customary limits, but the steam gene- 


_rating stations suffered from the extraordinary rise in the 


cost of fuel, which could scarcely be equalised by an advance 
in the charges for current, as these were mostly fixed bv 
contracts of long duration. The conditions created by the 
war had broucht forward in Switzerland the importance of 
the greater utilisation of water power and of electric railway 
working. Tt was recognised specially in regard to the latter 
that military considerations were not against electrification if 
it was compared with the danger of the complete dearth of 
coal in the case of steam railwavs. Unfortunatelv, a great 
obstacle to rapid progress was found in the difficulties in 
carrying out new installations and the provision of the machi- 
nery. In the matter of the conversion of the St. Gothard 
railway to electric traction, the report mentions that the 
Ritom power station was in course of construction.and trial 
locomotives were on order; but it could not be foreseen when 
the latter would be completed. The accounts for 1916-17 indi- 
cate gross profits of £332,000, as contrasted with £454,000 
in the preceding year. After defraying general expenses. 
and setting aside £106,000 for depreciation, as against £53,000 


‘in 1915-16, the accounts show net profits and balance for- 


ward of £122,000, as.comnared with £106,000. It is pro- 
posed to pav a dividend of 7 per cent. on the ordinary share 
cApital of £1,280,000, this contrasting with 6 per cent.. 5 per 
cent., and 5 per cent. in the three previous years reapec- 
tivelv. The share capital is now to he increased to £1 440,000 
by the issue of new thares for £160,000. 


- 


Spain.—The Compagnie Generale Madrilene d'Electricilé — 
The French committee of holders of bonds in this Madrid 
company, whose financial troubles were referred to in this 
journal on February 16th in the present year, announce that 
the French Govemment have offered to purchase these bonds 
at the price of 440 fes. net per bond. Those holders who 
accept the offer, which the committee consider to be advan- 
tageous to the owners, are requested to deliver the bonds to 
the Societé Générale or to the Banque Périer ar soon asg 
possible. The intervention of the Government is due to the 
circumstance that the purchase and re-sale of the bonds will 
have a favourable influence on the rate of exchange by pro- 
curing capital for French national needs in the Spanish mar- 
ket. and the committee recommend the holders to co-operate 
with the Government in the matter, thev, at the same time. 
mentioning that it has only been possible to offer the prire 
of 440 fcs. per bond by reason of the rise in the peseta in 
relation to the franc, which increase appears momentary, 
and will disappear. 


Consolidated Electrical Co.. Ltd.—The accounts for the 
vear.ended March 31st show an available sum. after nrovid- 
ing for genera] charges and including £3.159 brought far- 
ward. of £6,716. A dividend of 2} per cent. has been de- 


clared, the same as for 1915-16, leaving £3.066 to be carried 
forward.—Financial Times, | 


Waste Heat & Gas Electrical Generating Stations. I.ta.— 


Tnterim dividend of 2} per'cent. for the half-vear ended July 
31st, less tax, | B 
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Willans & Robinson, Ltd.—The ‘ Financial Times ” re- 
ports that holders of ‘‘B”’ preference stock of Willans and 
Robinson have received an offer from Dick, Kerr & Co. of 50 
6 per cent. curnulative preference shares and 20 ordmary 
shares in that company, or, alternatively, £65 ìn cash in 
exchange for each £100 of B” preference stock held. The 
offer will remain open until 30th proximo. 


Kensington & Knightsbridge Electric Lighting Co., Ltd. 
—Interin: dividend, 3 per cent. on the ordinary shares for 
the June half-year. | 


Calcutta Electric Supply Corporation, Ltd.— fhe number 
of units sold to consumers during the five weeks ended June 
Ist, 1917, amounted to. 2,700,256, compared with 2,482,756 
units in 1916. 


Montreal Tramways Co., Ltd.—Further dividend of 25 
per cent., making 10 per cent. for the year. 


Vickers, Ltd.—Interim dividends for the June half-year: 
2} per cent. (less income-tax) on the preferred 5 per cent. 
stock and 5 per cent. preference shares; ls. per share (free 
ol income-tax) on the ordinary shares. 


STOCKS AND SHARES. 


T | Tuesbay Evening. ° 
Honipay influences are the main factor in Stock Exchange 
markets. Evidently a good many people extended the Bank 
Holiday for a day or more longer; at all events, the attend- 
ance in the Stock Exchange 1s certainly less than it bas been 
of. late. The possibility of another new loan, so far from 
. having any adverse effect upon investments stocks, seems to 
be somewhat inspiring, because the gilt-edged markets are 
so firm as to reflect :strength into other investment depart- 
ments, and once again the scarcity of tloating stock is promi- 
nently noticeable. l l 

Marconi shares underwent a sharp reaction when it became 
known that the Government had commandeered the overseas 
service of the company. This announcement, with its abrupt 
24 hours’ notice, coming on the top of a report which was 
considered disappointing, caused a good deal of selling of the 
shares, the price of which has fallen 3/16 to 2 15/16. The 
preference are also $ dow at 2}, and all the recent buoyancy 
has been wiped out. On the fall, however, cautious bargain- 
hunters appeared, and moderate purchases were made by 
those who contend that the Government payment for services 
since August, 1914, is bound to be a substantial one. The yield 
on the shares comes to over 5 per cent., and the dividend is 
still included in the price. E 

The cable group is as strong as ever. Globe ordinary shares 
at 124 are $ up. Eastern ordinary, Eastern Extensions and 
Westerns held their recent rises, and it is pointed out that on 
the quartet just mentioned an average return of 54 per cent. 
is opener: ee is equal to 7} per cent. on taxed divi- 
dends, => >’ eo aS 

Naturally, it does not stand to reason that because com- 
panies have paid their dividends tax free in the past, they 
will continue this practice indefinitely; and the example of 
several big industrial concerns is quoted as a warning to 
undue optimism in respect of these cable and manufacturing 
companies’ shares. As we have pointed out in the past, how- 
ever, there can be little doubt but that they will do their 
utmost to maintain a long tradition; and as the trend of 
investment at the moment is set strongly towards the shares 
of companies which do distribute their dividends tax free, 
there is not likely to be any diminution in the strength of the 
stocks of the companies concerned. .__ 


India-rubber shares are another 5s. up, but still the yield: 


of 74 per cent. is certainly tempting, being equivalent to 10 
per cent., less tax. The Telegraph Construction return of 
634 per cent. 18 equal to over 8 per cent., less tax. The same 
trend has assisted a further recovery in the income bonds of 
the Underground Electric Railways of London. Whereas the 
price fell 5 to 79 on the declaration of the dividend, it has 
now rallied to 814, this including the 2 per cent. net due in 
three weeks’ time, and so affording a clean return of 5 per 
cent. on the money. 
Metropolitan Railway ordinary hardened to 223, in sym- 
paiay with Ea eGA in aoe Railway stocks as a whole 
due mainly to the pronounced firmne ilt- 18! 
Districte remain h As ss of gilt-edged issues. 
erim dividends by the Home Electricity companiés ar 
sufficiently satisfactory to have brought freee ba ae into the 
market. Charing Cross ordinary at 32 show a rise of 5s. St. 
James’ are 4 up at 63. It is a little curious to notice that 
both the ordinary and preference of the Charing Cross Co. 
yield the same amount. Business js quiet in this depart- 
ma where buyers, however, are more conspicuous than 


_ The foreign groups are colourless. and news from Mexico 


Is anxiously awaited. Brazilian Traction: stick at 50. The. 


Argentine Tramways market is a shade firmer, with 
F, out, how- 
ever, affecting nominal quotations. . No recovery has vet 
started in British Columbia Electric Railway issues. ie 
General Electric ordinary have improved to 16, and the 


. o 

preference maintain their rise to 104. Miscellaneous shares 
are firm throughout. In, the Rubber market, the price of 
the raw material improved to half-a-crown per lb. without 
inducing any appreciable increase in business. There is noth- 
ing of fresh interest in the markets for base metal desenp- 
tions, and the armament group is good, without. showing 
much change. | ; 


‘SHARE LIST OF ELECTRICAL COMPANIES, 
; Homs Exgornicirry Compas, 


Dividend Price 

eam *” Ag. 7, Riseor fall Yield 

1915, 1916, 1917. this week. p.e, 
Brompton Ordinary .. .. 10 9 64 — £6 18 8 
Charing Cross Ordinary o 6 5 + 618 4 
do. do. do. 44 Prol.. 4} 44 r 6 13 i 
Chelsea oe ee ee oo 4 8 = 6 4 4 
City of London .. ze ar 8 8 — 6568 
do. do. 6percent. Pref, 6 6 10 — 600 
County of London Sed.. G 3 7 113 — 646 
z noes p 6 per cent, Pref, : a 10 — 6 00 

ens n Ordinary .. on — 61 
0. do. 6 percent. Pref, 6 t — 568 
Metropolitan ss P es 8 8 — 600 
do. percent. Pref. 4 4% _ 746 
St. James’ and Mall oe 8 B + 4 618 6 
South London eo ee ee 6 5 3 ER l 3 6 6 
South Metropolitan Pref, ee ? q 3 — 610 3 
Westminster Ordinary .. eo F 7 53 = 619 
TRLEGRAPHS AND TELEPHONES, 

Anglo-Am. Tel. Pref, ee zy) 6 6 — 6 a 
do. Def. eo o 88/6 l} si er 6 16 l 
Chile Telephone ee eo oe 8 8 7 ipai 6 14 4 
Cuba Sub. Ord. ee oe ee 6 6 — 6 17 @ 
Bastern Extension ~~ ‘à 8 8 14 — Silli 
Eastern Tel. Ord. ee ee 8 8 148. TERR %§ u 6 
Globe Tel. and T. Ord. .. ss d 7 1 +4 *3 910 
> $ do. ‘Pref. ae & 6 1 = 6 1§ § 
Great Northern Tel. .. .. B A 86 — 618 4 
Indo-European ee es. ee 18 18 5 boa 6 8 19 
Marconi se ee ee oe 10 18 2 — Å 5 3 0 
Oriental Telephone Ord. - 10 10 — 818 5 
United R. Plate Tol, .. os 8 8 h: — 6 0 9 
West India and Pan, oe ee 6d, 6d. 1 é mead 1 18 0 
Western Telegraph ee oe 8 8 ° 1 — % 10 é 

: Hom Ranas, 

London, Ord, Assented 4 61 _ 610 | 
Metropolitan we i ¿ 1 1 + 3 4 8 6 
Undergro and Mlectric Ordinary Na NH a Na 

è C 1 = N 
O. do. de A i se Nil Nil 6/6 o=: = 
oO do, Inoome 6 4 814 +4 %18 2 
Fangren Trams, 
Dividend _ 
Adelaide Sup. 6 pret, “a BS 
e up. 6 per cent. . Rua _ 
Anglo-Arg. Trams, First Pref, 68 l == 4 1i : 
e g gnd Pref, oe — i — -= 

do. 5 Deb.. ce 5 $ l 68 — 9 8 6 
Brasil Tractions .. eat * ates og t 50 — — 
Bombay Mlectrio Pref, .. ee 6 6 10 — 600 
British Columbia Elec. Rly. Pfce. 6 6 503 — 919 0 
. do. — do. Preferred Nil Nil == No 

do, do, Deferred Nil Nil a — - Nil 
‘do. : do. eb. t 4 . BB ~ 71479 

Mexico Trams 6 per cent. Bonds Ni 86 — Nil 

. 0. 6 per cent. Bonds Nil Nil - 80 = Ni 

Mexican Light Common -» Nil Ni- 1 — Nil 

doa. Pref. ee ee Nil Nil 2 —_— NB 

do, ' ist Bods ee Nil Nil a ae 

Manvracrunme Oomraniss, : 
Babcock & Wilcox ae oe l5 16 — 

British Aluminium Ord, oe 7 10 sore — r 0 4 
British Insulated Ord. .. o- mVY DV. = 7 0 
British Westinghouse Pref, .. W- 4 — 512 
Callenders .. ee ee ee 20 2 14 F — q 0 6 
do. 6 Pref, se ee 6 6 $ — 6 1 8 
Castner-Kellner .. ©. o- 2 B B i +h 618 2 
Edison Swan, fully paid _- — ly — Ni 
do. do. 4 percent, Deb, 4 4 704 . — 5B 6 
Electric Construction .. `.. Fi 7 . — soe 
Gen. Elec. Pref, ee ee eo . 8 i 1 ap § 17 1 
do. Ord. oe ee “ee 10 10 3 + r 6 6 0 
Henley ee ee ee ee 35 25 16 e : e . 4 16 8 
do. i 43 Pref, ee ee ee 43 &% 4 — 5.12 6 
India-Rubber .. .. .. 10 10 1 +4 "no 
Telegraph Oon. ee eo ee 20 20 : i E %63 


* Dividends paid free of inoome-tar. 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Month | Receipts for 


Locality, ended the Total miles 
(6 wks.) month, g ag 
á. 8 a a 
Bristol (Trams) .. | July 37 | 28,989 |+9,996 156,146 | 419,479 
r ee oe ee “ve 2,684 + 15,748 + S 997 
Dublin oe <a » 27 | 80,608 | +2,850 194,584 | +22,119 
Has ee ee " 29 6,952 +1,067 ; 83,888 + 5,641 
Lancashire United | .,, 25 | 11,778 +8,907 64,897 | +19,879 
Anglo-Argentine ,. .» 29 [198,402 |4+8,990 1,595,461 + 7,070 
Auckland .. .. |June 80 |32 + 1,888 604 +. 7, 
Calcutta .. -. | July Bl | 18,438 |4 20. os It] 
rlie, W.A, ee. April 2,705 “ae 10,101 


Montevideo.. | July |. 


27,237 | + 2,688 
o .| 971,888 |+ 5,108 


8,406 |+ 896 
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. TRADE IN SOUTH AFRICA. 


A summary is given below of certain sections of the recently- 
issued report® of H.M. Trade Commissioner in South Africa, 
which will be of interest to the electrical and allied trades :— 

It is hardly an. exaggeration to say there is no engineering 
industry in South Africa. The operations of the iron foun- 
dries, such as exist, are almost entirely confined to repairs 
and replacements, mainly in connection with the gold mines; 
and engineering establishments similarly deal with repairs 
and erection of imported machinery. There are now two roll- 
ing mills, one of which is successfully coping with a seriously 
felt want in light rails, but even these are at present depen- 
dent for raw material on scrap iron and steel, chiefly ob- 
tained from the railways. The necessity for having local 
supplies of pig-iron has become more than ever obvious as 
the result of the war. It seems, however, unlikely that any 
steps can be taken at present to utilise the iron ores of the 
Transvaal. The war has made it even more difficult to obtain 
machine tools than industrial machinery, so that it has not 
been possible to make a start, for which.such an excellent 
opportunity presented itself, in engineering work, such as 
locomotive building. 


Apart from mining there is an exceedingly limited demand i 


for machinery. The most noticeable fact is the absence of 


engineering works. Power is at present very little used by- 


the farmer or ‘pastoralist in South Africa’ as compared with 
Australia or New Zealand, and the importation of small gas 
and oil engines for use on farms is exceedingly small. An- 
other surprising feature is the very limited use of coal gas, 
either for lighting or heating. This is no doubt due in the 
Cape Province to the high price of coal, which has to be 
brought by sea from Natal, or by rail from the Transvaal. 
Competition has no doubt greatly reduced the cost, but elec- 
-tricity had too long a start to be displaced. Electricity may 
be said to have matters all its own way in practically every 
centre. In the direction of meat packing there is promise of 
great development. 

There is little to be said regarding public engineering works. 
Several water and sewage schemes are pending. In relation 
. to the Cape Town water supply, the expert committee has 
reported the proposal to add a hydro-electric installation 
to be impracticable. Any electrical development which may 
come later, such as electrification of suburban railways, will 
be in the direction of a new power station. 

Supplies of electrical apparatus, &c., previously obtained 
from Germany, have been furnished by the United States 
and Japan, into whose laps an unusually large share of the 
trade of South Africa has fallen during the past two to three 
years. In respect of machinery, however, South Africa, as 
is pointed out elsewhere, is a peculiarly small buyer apart 
from mining tequirements. There is no scope of importance 
for the cheap American gasoline engine, stationary or marine, 
because so few engines of this kind are required. There is a 
restricted market for wood-working machinery, and for heavy 
machinery generally there is no partiality for American makes, 
so that little business has been given across the Atlantic. 
Unfortunately, urgent necessity seems likely to cause the 
purchase of locomotives required by the South African rail- 
ways froin America owing to British makers: being engaged 
on war work. The réquirements of the gold mines have been 
specially arranged for by the Ministry of Munitions, and the 
transference of. orders to the United States has consequently 
not been large. | 

As regards industrial machinery, refrigerating plant, woollen 
or paper mills, cement-making plant and the like, it is 
essential that manufacturers should realise the elementary 
facte in- relation to countries such as South Africa, which are 
—apart from mining—only on the threshold of industrialism. 
Apart from the engineers actually engaged in direct connec- 
tion with established factories, there are practically none who 
are specialists in connection with any particular industry. 
There are, for instance, only two firms manufacturing cement, 
one woollen mill, two match factories, and no paper mills at 
all in the country. A glass factory and a coal-tar distilling 
plant were set up, and subsequently shut down. Even indus- 
tries such as wood-working, laundries, and others which are 
carried on in most populous centres are few and on a small 
scale; and it may fairly be said that no one of these could 
provide enough business to justify anyone who wished to 
make a living in specialising. Consequently, manufacturers 
of plant, if they desire business, must be prepared to provide 
the expert knowledge themselves. If necessary, they must 
be ready to send men out to assemble, install, and start up 
such machinery as they sell. They must, at least, always 
provide complete working drawings, and full explanations, 
such as any mechanical engineer without specialist knowledge’ 
can understand and work on. Further, it must be borne in 


mind that inquiries usually come from people who have no_ 


engineering knowledge at all, and whose first question is: 
‘* How much capital would it require to set up such-and-such 
an industry?” Some British firms fully understand this, and 
go to enormous trouble to work out specifications on a basis 
of a minimum output which could be produced with reason- 
able economy; but many more obviously do not. 

A subsidiar 


* Cd. 8,614. Price 3d. 


y point is the need for British. manufacturers | 


to keep themselves fully posted as to local conditions, such, 
for instance, as the effect of the high altitudes and low atmos- 
pheric pressures on prime movers, both steam and internal- 
combustion engines, and the areas of South Africa where such 
altitudes are to be found. The frequency and violence of 
thunderstorms, the destructive effect of the climate on many 
kinds of timber, as well as the depredations due to insect life 
are other points in this category. Many of these important 
factors are taken for granted by those who live in a country 
as matters of common. knowledge, and they do not always 
remember. to point them out in their inquiries for plant. 
Yet another matter to bear in mind is the backward condi- 


tion of engineering, and consequent difficulty and expense of . 


getting repair work or replacement carried out in many 
centres. It is, therefore, of vital importance that those lapses 
which manufacturers are too often inclined to deny should 
not take place, and that the reliability which they claim for 
their foremen, their testing and packing staff, and for their 
system generally, should stand good in all circumstances. 

Satisfactory agency arrangements in the case of industrial 
machinery constitute a very difficult problem. The mining 
industry is on such a large scale, and is, on the whole, so 
much centralised, that it has been found possible to organise 
supply with extreme efficiency and economy. In the case of 
general industrial machinery, on the other hand, the opposite 
is the case. Those firms which are qualified to handle such 
inquiries are to some extent overloaded already, and it is a 
little doubtful to what extent any of them are in a position 
to look for business, or still less to create openings. For in- 
stance, in connection with the frozen meat industry, much 
can be done in actually providing the initiative and the sugges- 
tion leading to the formation of companies. To study local 
conditions and economies, and then come forward with a 
practical working scheme and knowledge as to the capital 
required, may at least accelerate the formation of such under- 
takings, and will certainly go a long way to secure goodwill. 
Manufacturers may further interest themselves financially in 
such ventures without necessarily taking up the whole finan- 
cial burden. i 

There is very ample room for a group or groups of manu- 
facturers of industrial machinery of all kinds, woodworking, 
machine tools, textile, &c., to have their own representatives or 
the spot, not only to look for business and deal with inquiries, 
but to look for possibilities and actually prompt inquiries. To 


-leave this work to busy indent agents, already pre-occupied 


with local interests of all kinds, seems to the Commissioner 
unsound. With more initiative, more business can be created, 
and industrial development can be accelerated. A commis- 
sion basis in this work also is wrong. Representatives should 
be good trained men, tactful, and energetic; but it is essential 
that they should not be deterred from seemingly thankless 
ploneer work by being dependent for a living on quick results. 
Nor must they be in the position of having to spend money 
themselves on travelling long distances to follow up inquiries, 
with a feeling all the time that it is a gamble whether there 
will be business to pay for the journey. The representative 
must be well paid with salarv and expenses, and he must be 
able to have permanent headquarters. In connection witk 
mining, many firms send out their own expert representative, 
and attach him to the staff of their local agents. This is an 
excellent arrangement, and a similar plan might be adopted 
in the case of industrial machinery, except that the repre- 
sentative would probably have to look after the interests of 
a home group instead of a single firm. For instance, a group 
might be formed to cover all the industries connected with, 
and derivative from, frozen meat, makers of abattoir plant, 
refrigerating machinery and ammonia compressors, disinteg- 
rators and fertiliser machinery, and by-product recovery. Fell- 
mongers’ machinery has in the past come chiefly from Ger- 
many and America. The making of glue and gelatine, tanning 


and currying, are similarly allied to the slaughter of cattle, 


and wool scouring and drying lead easily on to carding and 
spinning. In this way a very considerable range of machinery 
could economically and efficiently be not merely wepresented, 
but actively pushed. The initiative for forming such groups 
must come from manufacturers themselves. 


REVIEWS. ~- 


The Year Book of Wireless Telegraphy and Telephony, 1917. 
928 pp. London: Wireless Press, Ltd. Price 3s. 6d. net. 


The fifth issue of this well-known year-book has been 
considerably extended’ in point of size, and still more so in 
point of matter contained—both remarkable achievements in 
these days of printing difficulties, paper restrictions, and price. 
Nor is there any lack of improvement in quality, byt the 
price of the volume remains the same, and might be called 
ridiculously low were one not so thankful to obtain anything 
at once cheap and good in these days! The task of reviewing 
so compendious a work is best attacked by giving some indi- 
cation of the scope of its three main sections, viz., the refer- 
ence section, the technical section, and the special contribu- 
tions. 

The reference section is’ naturally much the same as ip 
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previous years, but has, of course, been brought up-to-date. 
The ‘‘ record of development,” which is necessarily far from 
complete since August, 1914, nevertheless contains a number 
of items for 1916 which bear eloquent witness to the extended 
use and incalculable possibilities of wireless telegraphy. 
Amongst the items which have hardly been noticed in the 
etress of war by others than those directly affected are the 
part played by wireless during the Irish rebellion (when the 
English cable was cut); the compulsory licensing for wireless 
of every British-registered vessel of 3,000 tons or over; and 
the establishment of commercial radio-service across the 
Pacific. Partly in order that the latter achievement may be 
appreciated more fully, the ‘‘ wireless map”’ in the year-book 
is in the form of a duplicated Mercator, showing the Far 
East as reached by both eastern and western routes. 


The reprints (translated where necessary) of the world’s 


wireless laws and regulations have been revised in accordance 
with the amendments made by certain British dependencies 
and foreign countries during 1916, and the function which 
the year-book discharges in thus providing a reliable collec- 
tion of all national and international regulations and agree- 
ments, is of great utility, for it facilitates enormously the 
establishment of world-wide consistency and the observance 
of all special requirements. 

The list of land and ship stations is unique and invaluable, 
and is as complete as it can be under presént conditions. We 
would again suggest that the notes on nature of service 
would be more convenient if arranged at the foot of each 
page instead of being at the end of the list. We trust that 
it will soon be possible to record in this list a large number 
of stations open for public wireless telephone service. Whilst 
mentioning wireless telephony, we would again urge that a 
reasonable proportion of the year-book be devo to this 
important subject. Possibly the fault is ours, but so far we 
fail to find any other mention of wireless telephony than in 
the title of the year-book and in a few items in the record 
of developments. In view of the achievements of 1915 it is 
hardly conceivable that there is nothing which might use- 
fully Se said concerning wireless telephony in 1916. Probably 
the truth of the matter is that it would be too useful—to the 
enemy ! 

The standard features of the technical section “have again 
been revised and brought up-to-date. In addition to the 
chapter on international time and weather signals, there are 
many pages devoted to useful data, and to a very valuable 
collection of useful formule and equations which has been 
revised by Dr. Erskine Murray. The same authority has also 
compiled a glossary of terms used in wireless work, combining 
the glossary issued in previous editions with definitions 
derived from other European sources, and with the definitions 
evolved by the American Institute of Radio Engineers. The 
result is a table which it is hoped '‘ will find acceptation on 
both sides of the Atlantic.” Our old friend, the five-language 
dictionary of wireless terms, again appears, and very welcome 
`- it is; but why have not the Russian equivalents of the words 
been added? Surely, the time is ripe for that addition. The 
catalogue of wireless telegraph patents has been brought up 
to date, and other similar lists which are so invaluable for 
treference purposes are the bibliography of books and periodi- 
cals in all languages dealing with wireless matters, and the 
directories of wireless societies and of companies engaged in 
the commercial development of wireless. The ever-extending 
collection of portraits and biographical notices forms in itself 
a sufficient testimony to the status and world-wide develop- 
ment of wireless telegraphy. 

Turning now to the special contributions, these include 
some articles of technical interest and some of general in- 
terest, and are alone worth the price asked for the whole 
volume. A summary is presented of Judge Mayer's decision 
jn: the Fleming Valve-De Forest Audion action, which deci- 
sion constitutes an education in itself on the subject of detec- 
tors, and is regarded as one of the finest technical decisions 
ever promulgated. Dr. Fleming writes with characteristic 
thoroughness on the electric arc as a generator of persistent 
. oscillations; Dr. Eccles contributes a fine monograph on the 
peculiar action and immense possibilities of ionic valves; Prof. 
Howe writes on the inductance, capacity, and natural fre- 
quency of aerials; and Dr. Marchant deals with what is 
commonly known as the ‘“‘ Heaviside layer ’’—that hypothe- 
tical, but probably existing, ionised layer of the upper atmos- 
phere which offers so much in the way of explaining why 
signals can be sent across the Atlantic from and to aerials 
only a few hundred feet high, round or over a wall of water 
and earth nearly 100 miles high. Mr. C. H. Taylor’s experi- 
ence in the construction and working of American long- 
distance stations enables him to write with authority on this 
subject, and, whilst his article will be found instructive by 
the specialigt, even those readers with little technical know- 
Jedge will also be able to profit from his lucid exposition. 

Of Imperial interest are the tales of ‘‘ wireless heroism,” 
recounting the deeds of operators who were singled out for 
official recognition last vear. ‘‘ The Wireless Drama,” by A. 
Noyes, describes one ‘‘incident’’ in which a U-boat was 
thwarted by wireless; the achievements of wireless telegraphy 
are surveyed by P. W. Harris; and a list is given of vessels 
which have figured in disasters where loss of life has been 
prevented or mitigated by ‘‘ wireless to the rescue.” In con- 
eluding these remarks. which do less than justice to a most 


fascinating and valuable volume, we may mention that the 
map showing the wireless stations of the world has been im- 


proved, not only by enlargements, but also by printing in 


red those stations which are open for ship and shore commu- 


- nication. 


Primary Batteries: Their Theory, Construction, and Ute. 
New and enlarged edition. By W. R. Cooper, M.A.. 
B.Sc. London: The Electrician Printing & Publishing 
Co., Ltd. Price 1%. 6d. net. 


Since 1901, when the first edition was published, Mr. 
Cooper's ‘‘ Primary Batteries’’ has deservedly been regarded 
as the standard book on this subject. While in the inter- 
vening 16 years no radical developments have taken place 
either in the theory or in the main types of primary bat- 
teries, considerable improvements in details of construction 
have come about, and for the book to maintain its position, 
at least on the descriptive side, it was essential to bring it 
up to date. This Mr. Coope: has done with the same care 
and discrimiffation as were displayed in the original compila- 
tion. - 

In the first five chapters, which cover the theory of the 
subject, few changes or additions are to be noted. True, the 
électron theory has become of outstanding importance since 
the date of the first edition, but, as the author remarks, 


_while it gives us a simple way of looking at some of the 


phenomena, it does not add directly to our knowledge of 
primary cells—except in the rather special case of selenium 
8. - 
Among the newer types of one-fluid cells described (Chapter 
VIII) is the interesting Benkö bichromate cell, in which 
larisation is eliminated by forcing the electrolyte or allow- 
ing it to diffuse through the carbon negative plate. Descrip- 


tions of improved forms of the Edison-Lalande cell, the 


Columbia Track, largely used in America. and the Neotherm 
cell, and an account of Bellini’s interesting cell in which tbe 
positive plate is amalgamated lead and the electrolyte a mix- 
ture of sulphuric and nitric acids, have also been added to 
this chapter. A further important addition is a section on 
the effect of the physical quality of manganese peroxide on 
its depolarising power, and the Post Office specification for 
Leclanché cells is also a new and useful feature of this chap- 
ter. New matter in the following chapter, dealing with two 
fluid cells, includes an account of the Bleeck-Love, an Austra- 
han cell with zinc/lead-peroxide elements, the E.M.F. of which, 
2.5 volts, is higher than that of any other primary ‘cell. 
Dry cells (Chapter X) are of particular importance at the 
present day, when enormous numbers are being manufac- 
tured daily for use in pocket flashlamps. It is a curious omis- 
sion that the small cells used for this purpose are not specifi- 
cally dealt with. Although they are, to be sure, merely 
miniature forms of the standard types of dry cells, they cer- 
tainly present problems of their own which might have been 
discussed. Otherwise, this chapter is most informing, parti- 
cularly on the question of tests, which is discussed somewhat 
fully. Included here are an account of the methods of test- 
ing standardised by the American Electrochemical Society. 
and the specifications on the same subject issued by the 
British Post Office. The chapter on standard cells (Chapter 
XI) has also been much enlarged and revised, the chief note! 
features being a full account of the latest practice in the pre 
paration of the materials, and the assembling of Clark and 
Weston cells based on the methods emploved at the National 


` Physical Laboratory and the Bureau of Standards at Wash- 


ington. The information in this chapter, as throughout the 
book, is brought home to the reader and rendered exact by 
constant reference to quantitative tests, and the book abound: 
in illustrative curves. . 

An entirely new chapter discusses the properties, theor’. 
and uses of selenium cells, and very useful it is to have l- 


‘lected together ‘the considerable amount of scattered informa 


tion on this subject that is now available. 

' The last chapter, dealing with carbon-consuming cells. 
differs little from that in the first edition—a sad tribute to the 
disappointed hopes of many an ingenious inventor. The direct 
Poe EOR of electricity from coal remains a dream of thè 
uture. ~ i 


a nn wd 


CANADIAN ELECTRIC COOKING NOTES. 


THE recent business convention of the Canadian Electrical Associa- 
tion, at Montreal, dealt briefly, in one of its reports, with the 
question of electric cooking and heating, and its future develop 
ment. This branch of supply business has been, to a large extent. 
“ side tracked” in Canada, as in this country, by more pressing 
matters, but it is considered that it is now on a sound basis, and 
that electric cooking will be universally adopted within a very fes 
ears. ` g 

7 It is agreed that the range load will come in part on the peak 
of the average station, but that this will be more than offest by 
its demands at other times, particularly in the morning. 

The maximum demand of a group of 20 ranges or more rare! 
exceeds 15 per cent. of the installed capacity, and this divernty 
reduces the additional investment of the station on account of th 
load. and ought to provide an incentive to supply authorities to 
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refrain from half-hearted methods of tackling the cooking 


problem. 

The report to which we refer goes on to consider water heating, 
remarking that "one can scarcely be considered without the other, 
for very often the installation of an electric range means the 
removal of the old method of heating water for domestic purposes. 
While the load characteristics appear to oppose each other, they 
have a complementary effect in balancing the load curve. The 
peak of hot water heating often comes on as late as 10 p.m., 
where heaters are used to a large extent for dish washing and 


bathing. 
“ One of the principal member companies in Canada is engaged 


at the present time in working out a plan to sell, on a term basis, 
electric ranges connected up ready to operate. The same company 


already has in effect a water-heating proposition, under which they 
furnish, install, and connect water heaters for a definite sum. 
These heaters are arranged to be connected for 500 watts under a 
flat rate, and 2,000 watts through the meter. Current for the 
high heat is sold at the residence rate, the heater consumption 
aad being billed entirely on the third step of the rate, which 
ow, 
_ “It is recommended that, so far as possible, water. heaters 
installed in connection with ranges be placed on a double-throw 
switch, 80 that the water heater is not in circuit while the range 
is in use. 

The water-heating problem has not yet met with a satisfactory 
solut'on in this country, one reason, no doubt, being that the coal 
range and boiler are fixtures, and are not removed from the 
premises when the electric range is installed, while another and 
more material reason is the lack of serious effort by supply engi- 
ure he electrical manufacturers to meet the competition of rival 
me ; 

The following brief statements on the development of business 
represent the views of Canadian central station men in touch with 
the demands of the situation :— 

“ Central stations must plan to take care of as much business as 
gas companies have in ranges.” $ 

“ Efficient salesmen specialising in the business of ranges must 
be employed.” 

“ Educate the customer in efficient operation.” 

“A national publicity campaign on the ease, safety, cheapness, 
and other advantages which the electric range alone possesses.” 

“Central stations must sell service rather than Kw.-hours and 
cooking rather than ranges.” 

“ The fullest co-operation must obtain between the manufacturers, 
contractors, and central stations.” 

Attention is drawn to the cost of connecting ranges, which should 
be reduced. ' 

Many companies are not prepared, so far as their circuits are 
concerned, to take on a cooking load without some additional 
expense, and it has been found that the costs for individual service 
range from $75 to $100, a figure which will decrease with 
numbers. 

The Association is recommended to carefully investigate the 
question of keeping down distribution cost and providing satis- 
factory regulation. 

In reference to range construction, it is pointed out that 
manufacturers are guaranteeing a life of 4,500-5,000 hours for 
heating units, which can readily be renewed. i 

The following features are regarded as essential :— 

Indicating device to show whether current is “ on” or “ off.” 

Standard elements, quickly and cheaply interchangeable. 

Oven construction such that it can be thoroughly and easily 
cleaned ; a reliable thermometer. 

Terminal contacts placed so as to give the minimum of trouble ; 
separate fuses for each heater ; and rigid frame construction. 


In an address at the same Convention, Mr. Julian C. Smith 


referred to the time, five or ten years hence, when the average 
demand of the domestic consumer wiH reach 300 Kw.-hours per 
capita, instead of 100 Kw.-hours, which is considered the present 
ay ; i 

It is the fàct that we have not sufficiently p the electrical 
possibilities of the domestic consumer, and until we do so, it is 
impossible to estimate the probable effect of the domestic load on 
the station or even to frame a tariff which will reault in the 
desired development. e 


A GRANULAR CARBON ELECTRIC 
FURNACE.” 


By SAMUEL A. TUCKER, 


A VERY useful furnace for maintaining temperatures considerably 
above those possible with the usual wire-wound furnace has been 
_ constructed in our laboratories (Columbia University). 


The design here shown in figs. 1 and 2 is simple to construct, 


the parte are inexpensive, it will reach a high temperature in a 
short time, energy consumption is not great, and the heated 
space is perhap3 larger than is usually found in such furnaces. 
One difficulty in using a circular granular carbon resister is in the 
tendency to uneven heating, particularly at the start. This fur- 
oo i therefore. provided with four electrodes, as shown in the 
sketch. 


* Metallurgical and Chemical Engineering. 


The furnace body, 12 in. x 12 in. x 9 in., is of fireclay, with an 
opening as shown. This particular shape was used because it 
happened to be in the laboratory ; however, sach a body could. 
have been taken from one of the usual gas crucible furnace: parts 
whivh are to be obtained on the market. Four holes are bored to 
admit the electrodes aboyt 1 in. diameter to the open space B ;, this 
space is partitioned by the carborundum ring C, which is 4 in. out- 
side diameter 38,5, in. inside and 3} in. high. This gives an 
annular space for the granular carbon connecting all four 
electrodes. : 

Granular carbon was obtained from the National Carbon Co., the 
size of grain being about 20 mesh, and was filled in to the top of 
the refractory ring. l 

The ring itself was constructed as follows (fig. 3) :—Carborundum 
ground fine in a ball mill was mixed with 25 per cent. fireclay and 
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Fic. 1.— HORIZONTAL SECTION OF FURNACE. 


enough water added to make a thick mass. This mix was then 
tamped into the cardboard mould shown in the drawing. The 
inner form at 1 and 2 is‘made by wrapping the cardboard on wood 
form 2, and holding it on the wood with small tacks or glue. 

The outer form at 3 is also ef cardboard held on the wood base 
projecting up inside the cardboard cylinder, as shown by the dotted 
line, and strengthened by the wood block at the top. In this way 
the form can be made quite strong enough, and, at the same time, 
is sufficiently porous to permit of the drying-out of the mixture. 
After thoroughly drying in a gas oven at 110° C., it is transferred 
to a gas muffe and thoroughly baked at a temperature of 900° to 
1,000° C. The mould is, of course, lost, but it is so easily made 
that it is of little consequence. The ring so constructed is quite 
strong enough for the purpose intended, and the furnace cover, &c , 
may be made in the same way. Electrical connections are made as 
shown in the diagram from the five switches with wire of about 
60-ampere carrying capacity. On closing switches 9, 3, 6, and 12 
we have adjacent electrodes of opposite polarity, and a short time 


ay, 


FIG. 2.—VERTICAL SECTION Fia. 3.—CONSTRUCTION 
OF ELECTRIC FURNACE. OF RING. 


om * 


will suffice to show whether the ring is heating evenly. Should 
this not be the case, and one quadrant appears to be too hot, this 
can be cut out by opening the switches for that position. When 
all have become evenly heated, 9, 6, and 12 are opened and 3 and 9a 
closed, by which arrangement it acts as a two-pole furnace, which 
is the normal manner of running. 

The following figures give a run with such a furnace using 
direct-current at 120 volts through variable rheostats-R : — 


Time. Amperes. Volts. Temp.deg.C. Remarks. 
9.30 25 — — 4-pole 
9.40 40 — -500 Changed poles 
9.50 38 — 700 to regulate 

10.00 12 — 720 2-pole 

. 10.10 36 — 900 2-pole 

10.20 18 98 1,000 2-pole 

10.40 23 98 1,200 2-pole 

11.00 24 98 1,300 2-pole 

12.00 22 97 1,300 2-pole 


The furnace was covered with a carborundum disk and further 
with asbestos board, with a small opening to allow the introduction 
of the thermocouple. In another case the furnace reached 1,400° C. 
in 45 minutes, using 50—60 amperes at from 51 to 53 volts. 
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It is necessary to have the electrodes fitted well to the openings 
provided in the body, and this can be done by wrapping with thin 


asbestos paper and luting with asbestos fireclay cement from the. 


outside. Iron bands are necessary to clamp the body to prevent 
cracking. 
` -eee 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


EXPORT PROHIBITIONS IN CERTAIN ALLIED AND 
NEUTRAL COUNTRIES.—The Board of Trade Journal has 
issued as & Supplement (in two parts) complete lists of the 
articles which are prohibited to be exported from the United 
Kingdom, Denmark, France, and Algeria, Italy, Japan, 
Netherlands, Norway, Portugal, Russia, Spain, and Sweden. 
Copies of the Supplement may be obtained, price 3d. each 
part (post free 34d.), from H.M. Stationery Office, Imperial 
House, Kingsway, W.C. 2. 


FRANCE.—The French Customs Department have recently 
issued a number of decisions regarding the classification of 
certain articles ynder the French Customs Tariff, among 
which the following are noted :— 

Apparatus and machines for dissolving or softening rubber 
and gutta-percha—to be classed as apparatus not specially 
mentioned (number 525 sez). 

India-rubber, not worked, mixed with indirect derivatives 
of coal tar—to be subject to duty, on the whole weight, as 
chemical products derived from products of the distillation 
of coal (number 280). l 

Asbestos substitute (admixture of mineral materials, cellu- 
lose fibres, and asbestos fibres)—to be classed as cellulose 
pulp, mechanical, dry (number 168). 


PORTUGAL.—Some further restrictions on the exportation 
of certain goods from Portugal have been decreed since the 
issue of the Board of Trade Supplement above referred to. 
The new restrictions include asbestos in any form, and manu- 
factures thereof; rubber wares, balata, gutta-percha, and other 
similar products in any form; chromium, manganese, molyb- 
denum, mercury, nickel, titanium, vanadium, precious metals, 
and alloys thereof, in any condition; emery, corundum, 
natural and artificial (alundum), carborundum, and any other 


substance for similar use; ferro-silicon; graphite; electrical- 


material suitable for use in war, and accessories and separate 
parts thereof. Exportation of any of these goods may only 
be effected under authority issued by the Ministry of Finance, 


A a to the payment of any existing surtax on the 
goods. i oF 


UNITED STATES OF AMERICA.—According toa Treasury 
Department Circular recently issned, mail packages found 
upon examination to contain samples having a dutiable value 
of less than one dollar will be admitted free of duty, and no 
mail entry will be required. [This modifies the announce- 
ment in the Review of June 29th. ] 


ST. VINCENT.—A new schedule of import duties has been 
brought into operation by: Order-in-Council, and took effect 
on April Ist last. An all-round increase in the rates of duty 
has been made, with the expressed purpose of Increasing the 
revenue of the Colony. Hitherto the majority of goods im- 
ported have paid a general ad valorem rate of 10 per cent. for 
British goods and 124 per cent. for foreign. The new rates 
are 133 per cent. and 174 per cent. respectively. The 
specific rates of duty, which are comparatively few in num- 
ber, have been increased in the same proportion. Electrical 
machinery not on the free list accordingly will pay 132 per 
cent. ad val. under the British Preferential Tariff, and 17} 
per cent. ad val. under the General Tariff. [Note.—-The free 
list includes telegraphic, telephonic, and electrical apparatus 
and appliances of all kinds for communication or illumina- 
4ion; also certain other classes of electrical machinery and 
appliances when not imported for sale.] 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


E a expressly for this journal by Messrs. W. P. Tuomeson & Co. 
slectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


10,535. “ Apparatus for electroplating articles having holes." G. L. A. 
R. B. Conin anb Pratt Bros, & Co. July 23rd. 

10,575. *" Circuit interrupting devices.” British WestINGHOUSE ELECTRIC 
AND ManuractURING Co. (Westinghouse Electric & Manufacturing Co., U.S.A.). 
July 23rd. 


10,583. “ Dynamo-elcctric machines.” S. F. Barclay & Vickers, Lp. 
July 23rd. 

10,587. “* Electro-therapeutic’ apparatus.” M. VeRNON-Warp. July 23rd. 

10,588. ‘‘ Contact makers and interrupters for ignition systems.” W. J. 
MELLERSH-JacKSON (Philips-Brinton Co.). July 23rd. 

10,606. “ Combined electric motor and generator. H. Pearse. July 24th. 

10,612. ‘“* Electric connecting clip.’ S. Gsorce & T. J. Hutctimson. 
July 24th. 

10,615. ‘* Magneto-electric machines for ignition in internal-combustion 
engines.” M. S. Conner & C. C. Puckerte. July 24th. 

10,616. “ Electric starters for combustion engines. D. C. S. SANDEMAN. 
July 24th, 


10,630. ‘Condensers for ignition magnetos.™ M-L. Macnsto Sypicey 
AND E. A. Watson, July 24th. : 
10,642. “Contact apparatus for magneto-electric machines.” T. H. 


CLeEaTHeEkRO & F. Srurr. July 24th. . 
10,652. “* X-ray tube stand and table.” E. E. Grevitre. July 24th, 


10,664. *‘ Electrical appliances for igniting combustible- gases.” ¢ l. 
Bennett. July 25th. 

10,694. ** Electrical drilling apparatus.” H. Scuorey & F. N. Wooproor:. 
July 25th. 

10,704. “ Electrical heating apparatus for aircraft." F. N. Suvwangs. 
July 25th. 

10,708. “ Multiple-type fuses.” E. S. Conravi. July 25th, 


10,709 and 10,710. Prismatic glassware for illuminating.” 
Lto. (Holophane Glass Co., U.S.A.). July 25th. 

10,737. “ Insulating composition for magneto 
CHIVERS & C. MARTER. July 26th. 

10,748. “ Wireless signalling systems." 
‘(General Electric Co., U.S.A.). July 26th. : 

10,765. ‘* Glassware for illuminating.” Hovopnang, Lro. (Holophane Giss 
Co., _U.S.A.). July 26th. 

10,766 and 10,767. *“ Prismatic glassware for illuminating.” Horns 
Lip. (Hotłophane Glass Co., U.S.A.). July 26th, 

10,769. “ Means for destroying submarines.” 


10,772 *“ Ignition current generators." $I. J. Le Pontors, July %th. 

10,773. “ Method of removing and replacing storage battery connectors” 
H. S. Bowrer & F. Fremmuer. July 26th. 

10,778. ‘* Electrically-heated radiators.” A. F. Berry. July 26th. 

10,779. “ Electric heat radiators. A. F. Berry. July 26th. 
* 10,785. ‘* Methods of forming and treating electric coils.” J. W. Hois 
July 27th. 

10,794. “ Magnetising coils.” Automatic TELEPHONE MANUFACTURING Ce. 
AND P. N. Rosepy. July 27th. ` 

10,813. ** Magnetic drive for petrol pumps for aeroplanes.” P. Deves- 
Broucnron. July 27th. 

10,817. ‘* Operating electric switches from a distance.” 
AND TeLeruos Domestic & Street Licutiso Co. July 27th. 

10,822. “ Electrical induction apparatus.” British THomson-Hovstor Co. 
(General Electric Co., U.S.A.). July 27th. 

10,830. ‘‘ Utilisation of high-frequency oscillations 
tions.” D. W. Brown. July 27th. 
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BritisH THomson-Houston Co. 


distributors,” 


GENERAL Exectric Co. July 


A. H. Fears 
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10,832. ‘ Telephone transmitters.” J. Birrert, W. Birre & R. A. 
Cavenaccn, July 27th. 

10,843. ‘* Electric batteries.” SYNDICAAT GRAAMANS PATENTS. July Fh. 

10,859. * Tramway systems and transporting goods thereon.” P. Kexyos, 
July 28th. 

10,884. “‘ Sparking plugs.” T. J. Sripy. July 28th. 

10.885. *“ Electric starters for internal-combustion engines.” A. H. Nman 
& C. A. VAaNDERVeLL & Co. July 28th. 

10,889. “Insulating or covering materials.” J. C. Crets. July 28th. 

10,896. *“ Electric switches.” C. P, DRESCHER, July 28th. 


PUBLISHED SPECIFICATIONS. 


b 


The numbers in parentheses are those under which the specifications »:i 
be printed and abridged, and all subsequent proceedings will be taken. 


1916. 

2,696. Laup GLoBes or Snapes. T. Masuda. August 23rd, 1916. (107,82, 

6,407. FLectTRIC ENcInge STARTER AND Ecvectkiciry GENERATING Systems. U. 
F. Kettering & W. A. Chryst. October llth, 1915. (101,784.) 

9,246. MÈASURING INSTRUMENTS, RELAYS, AND THE LIKE. Marconi's Wires 
Telegraph Co. & H. A. Ewen. June 30th, 1916. (107 ,622.) 

9,298. Prorettinc Devices. B. Schmelzer. July 3rd, 1916. (107.67) 

9,370. Exuctric Lamp AND THE LIKE Guaxps. St. Helens Cable & Rubis 
Co. & J. C. White. July 4th, 1916. (107,633.) 


9,539. MEASURING THE FREQUENCY oF ELEecTRIC CuRRENTS. Marconis Wire 


less Telegraph Co, & I. Shoenberg. July 6th, 1916.  (107,647.) 

9,541. Evectric Rotary Converters, British Westinghouse Electric ard 
Manufacturing Co. (July 6th, 1915. (100,847.) 

9,749. Spark Prucs. O. Baysdorfer & G. Baysdorfer. July Mth, 186. 
(107,653.) 

9.776. EvectricaL Heating Arraratus. A. M. Jane. July 1th, 186 
(107,655.) 

9,825. Etrctric AccuĮmuaror Containers. B. M. Drake & D.P. Baier 


Co. July 12th, 1916. 
9,926. 
(107 ,658.) 
10,038. Portage Dust Suction Apparatus, R. Haddan -(Elektromekanists 
Aktiebolaget). July 17th, 1916. (100,954) a 
° 10,072. Exvectric Fuses or Cut-outs. L. Newitt. July 18th, 1916. (07s: 

10,535. Execrric RESISTANCES FOR COMPENSATING AND THE LIKE PURPONS. 
J. E. Pollak (Soc. Anon. des Etablissements L. Bleriot). July 26th, Hit 

(107 675.) ; 

10,720. COMBINED STARTER anD Lichtinc Dynamos. A. H. Midgles >= 
Vandervell & Co. June 28th, 1916. (107,680.) 

11,055. ELECTRIC OSCILLATING OR “WIRELESS SYSTEMS AND Apparatus. It > 
European Telegraph Co. & A. H. Morse. August 4th, 1916. N R.) 

13,659. CONTROLLERS FOR ELECTRIC MOTORS AND LIKE Appakatus. G. E- 
son. September 26th, 1916. (Addition to 12,882/13.) (107 ,699.) ` 

14,703. HoLDERS anp Surports For INCANDESCENT Exectric Lamrs. H.C 
Gabell. October 16th, 1916. (107,705.) 

17,603. Detection oF EartH ConNecTIONS IN Execrric Cames. G. Gi 
December 9th, 1915.  (102,621.) 4 

17.936. EnerGY METERS FOR ALTERNATING ELKCTRIC CURRENTS. 
Longines Francillon & Co. April 22nd, 1916. _ (106,465.) 


(107,656.) 


Evectkic Pocker Lamps. M. Steinman (E. Picard). July Mth. 198 


Fabrigue > 


’ 


1917. : 

5¢9. Door Operatinc Arrakatus. W. M. Hummel. January Ith, 23). 

(107,731) 

3,958.- MAGNETO-ELECTRIC GENERATORS. G. F. Cooke. March 19th. GY. 
(107,741.) 


5,753; IGNITION ARRANGEMENTS FOR IS TERN AL-COMBUSTION ENGINES. C. F 
Kettering & W. A. Chryst. October llth, 1915. (Divided applicaticn ©7 
6,400 /16.) (105,922.) 


United States Training Camp Equipment.—The te- 
trical requirements of the 16 great camps that are being establishe! 
for the training of the new U.S. Army are outlined in the £- 
trical World. The principal items include 20.800000 f 
(6,339,853 m.) Of insulated wire, 260,000 ft. (79,248 m.) of lamp 
cord, 125,000 key sockets and shades. 150,000 cleat receptact* 
3,175,000 pairs of porcelain cleats, 1} million porcelain tubes. sere 
million screws, 4,800 lb, (2,177 kg.) of solder, and other mater‘ 
in proportion. 

After the war, perhaps, we shall be able to give some particals® 
of the electrical work done in our own camps, which must bit? 
been on a colossal scale. 
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ELECTRICAL INTERCONNECTION IN 
LANCASHIRE AND CHESHIRE. 


THE second report of the Cominitteg for the Interconnection 
of the Lancashire and Cheshire Electricity Supply Systems, 
which we reproduce elsewhere in this issue, will be studied 
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- having various powers delegated to them. 


with great interest by clectricity suppliers throughout the 
country. The Committee presented an interim report in 
September, 1916, which formed the basis of the Manchester 
Conference in March last : one result of this was a semi- 
official invitation to the Committee to work out the essential 
details of a scheme, which are embodied in the report just 
issued. The important feature of this report, to our mind, 
is that it presents concrete proposals to the electricity” 
suppliers of the country—instead of the intangible nebulosity 
which has so far enshrouded official deliberations on the: 
matter. 

It would be premature to suggest that the recommenda- 
tions set forth—though they are made by authorities whose 
intimate knowledge of the inner working of both municipal 
and private electricity supply undertakings is beyond question 
—will result in unalloyed harmony amongst the many 
authorities with conflicting interests in the area concerned, 
To achieve such a result at all is an impossibility in 
an average community : but despite the difficulties which 
one .may discern lurking in the background, there is 
sufficient in the second report of the Committee to form a 
working basis for a practical scheme of electricity supply 
on a scale which accords with modern ideas—one which 
provides for the evolution of electricity supply along well- 
recognised lines, with the least possible disturbance to 
financial and local interests. | | 

The report, which should be studied in detail, is in two 
sections, the first portion dealing with the constitution and 
powers of a proposed Joint Board, representative of both 
local authority and company interests, and its powers— 
which practically amount to the general control of the 
operation of the generating stations in the area, the formu- 
lation of tariffs for bulk, stand-by, and reciprocal supplies, 
the allocation of financial charges incurred in giving such 
supplies, and the making of the necessary agree- 
ments between the various: authorities. The Board | 
would also act in an advisory capacity, and to facilitate 
its work it would be divided into four District Boards 
representing groups of undertakings, and these would 
elect a central executive, both the boards and the executive 
It is not pro- 
posed to invest the Board with any powers to raise capital, 
the present arrangement being regarded as sufficient “ under 
existing conditions ” and in view of the proposed allocation 
of expenditure between participating authorities. 

Amongst other matters which we can only briefly men- 
tion are compulsory’ powers for wayleaves, and public 
road crossings ; also powers to reimburse authorities who may 
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be adversely affected financially through co-ordination. The 
Committee records its opinion that no direct profits should 
be made on the class of supply dealt with im the report, 
except under special (and quite obvious) conditions ; it 
further advocates the exemption from local taxation of 
interconnecting mains and plant, except where used for 
distribution purposes. | 

This section of the report deals with matters arising from 
the interconnection of supply undertakings, but the Com- 
mittee recognises that this is but a first step, and that at 
the present rate of increase in the maximum load of the 
area dealt with, 7.e., 32,000 Kw. per annum, the question of 
generating capacity must be considered, although not strictly 
within the terms of its reference. It therefore recommends 
in a supplementary section of the report that the Joint 
Board should have powers to erect new power stations and 
` to acquire existing ones, considering it advantageous that 
the financial and controlling powers in the area should be 
centred under one owning and operating authority. In 
the case of companics it is suggested that this would 
probably involve purchase of their entire undertakings, 
though it should be noted that the Committee feels that 
the rights of statutory undertakings should be maintained 
as regards the distribution and sale of energy. 

The Committee voices its agreement with the recom- 
mendation tendered to the Board of Trade Electrical Trades 
Committee advocating the appointment of a new tribunal 
consisting of a limited number of Electricity Commissioners, 
but suggests that the latter should be the central authority 
on technical matters, besides possessing all other .powers 
now exercised by Government departments, or which may 
be conferred on them. The portion of the report dealing 
with the acquisition, &c., of generating stations has not 
been subscribed to by the three company representatives 
on the Committee, for obvious reasons ;. one municipal 
representative also disagrees with the further powers pro- 
posed for the Joint Board. 

We have necessarily dealt somewhat cursorily with the 
report, which demands more leisure than we possess at the 
moment. To us it represents, on the whole, a carefully 
studied working scheme, drawn up with a view to further- 
ing the national interests in cheap electricity supply, in the 
best of all possible ways, t.e., by the mutual co-operation of 

existing supply authorities under expert guidance. 


THE question why the London electric 
tramway system, providing transportation 
or a population numbering some 44 
millions, is barely able financially to keep its head above 
water, whilst the tramways of other great cities with less 
than a quarter of that population, such as Glasgow, 
Manchester, and Liverpool, not only cover all their 
expenses, including large allocations to the redemption of 
debt and the building-up of large reserves, but also 
contribute very substantial sums to the reduction of the 
rates, presents a serious problem for the consideration of 
the residents in the County Council’s area of administration. 
It is a matter of considerable complexity, and no single 
cause can be assigned for the disappointing results that 
are annually made public. It must be admitted that the 
conditions obtaining in the Metropolis present wide diver- 
gences from those existing in any other British city, and 
consequently it is hardly possible to institute comparisons 
on an equitable basis ; but even if the case of London be 
considered without regard to what can be done elsewhere, it 
is difficult to believe that the results so far achieved are the 
best attainable. l 

Perhaps the greatest misfortune that the system has 
suffered has been the fact that from the beginning it was 
the victim of political manceuvring and the sport of rival 
parties, not only in the Council, but also in the State. 
By the adoption of the underground conduit system, the 
consequences of which policy were foretold in our pages, 
the undertaking was saddled with a tremendous financial 
burden from the start; as Mr. A. J. Lawson reminds 
us elsewhere in this issue, the Glasgow tramway system 
cost less than half as much per mile as the London 
tramways, although in later years the trolley system has 
been adopted for a large proportion of the latter. This 


The L.C.C. 
Tramways. 


initial error can never be wholly retrieved. The tramways 
also were debited with heavy charges for road widening and 
other improvements, the benefits of which, however, have 
enured very largely to other interests. Again, though this 
circumstance is not restricted to London, the cost of main- 
taining the paving between and alongside of the tracks is a 
heavy item, which in fairness ought not to fall upon the 
tramways alone—particularly in view of the competition 
set up by motor-’buses, which wear out the roadway more 
rapidly than any other agency, and yet contribute prac- 
tically nothing to the cost gf their maintenance. Another 
excessively costly burden is the provision of transportation 
at rates far below cost price, known as “ workman’s fares,” 
but in actual fact at the service of all persons travelling 
between certain hours of the morning. These fares were 
granted in pre-war days, and were undoubtedly reduced to 
their present absurdly low level for political purposes : 
whether the desired end was achieved or not we do not 
know, but it is certain that the loss on this class of fares 


_ is in reality simply a subsidy paid to the London employers, 


who would otherwise have had to pay higher wages to their 
workpeople. 

Even at that, it is grossly unfair, as Mr. Lawson points out, 
for only those employés who go to work early in the morning 
can travel at the cheap rates. The absurdity of the posi- 
tion is well brought out if one contrasts it with the 
well-known “ restricted-hour ” tariff in electricity supply. 
In the former case, the charges are reduced to a nominal 
value during the morning peak load, and are maintained at 


_ afar higher value during the slack hours ; in the latter 


ron 


case, those who use the supply during the peak-load hours - 
quite properly have to pay correspondingly higher rates, 
and it is the users in the slack hours who are encouraged 
with cheap rates. Surely the present management of the 
L.C.C. tramways—on the commercial side—is the very 
antithesis of scientific method; it is, also unjust, and, 
worst of all, unsuccessful. The system is also burdened 
with excessive capital outlay, and oppressed by unfair com- 
petition ; the former cannot be remedied, but at least the 
L.C.C. should secure some control over the competing 
omnibuses, such as is already vested in provincial 
municipalities. 

It may be argued that the tramways are not intended 19 
make profits, or even to pay their way—that their purpose 
is to carry the people at the lowest possible rates, the 
resulting benefits to the county more than outweighing the 
cost of meeting the deficit. This is quite a comprehensible, if 
somewhat Socialistic, point of view, and there is much to 
be said in its favour—but if this be the intention of the 
Council, it ought to be openly avowed, and avowed 
beforehand. It is easy, when one has made a los, 
to say one never meant to make a profit, but it is 
not convincing : and we do not recollect any occasion on 
which such a policy was advocated by the Council. 

Now, if ever, is the time to reform the faulty system of 
assessing fares, when employment is universal and well 
paid ; we do not suggest that extra charges should he made 
during peak-load hours, but at least the absurd anomalies 
of the existing system should be removed, and the under- 
taking placed upon a sound financial basis. We believe 
that it can be done by relieving the tramways of unfair 
charges, subjecting competitive users of .the roads to a fair 
measure of taxation, and taking steps to ensure that no 
passenger shall ever be carried below cost price. 

At the same time improvements should be made in 
the service by equalising the intervals between cars, aud 
instructing the drivers and conductors to look out for 
intending passengers. It is the rule, rather than the 
exception, on some routes to see three or four cars pass 
in a bunch, an interval of five minutes or more clapsing 
before the next bunch comes along, during which period 
the omnibuses have things all their own way. Cars cannot 
be prevented from bunching when approaching busy 
junctions and crossings, or in dense tralfic, but when the 
road is clear a driver should not be permitted to approach 
within, say, 300 yards of the preceding car. As for keeping 
a look-out and trying to pick up all the traffic that can be 
handled —apparently this is not regarded as good form. 
At any rate, it is not done. In this respect the L.C.C- 
staff have much to learn frome the motor-’bus conductors. 
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HALIFAX CORPORATION ELECTRICITY WORKS. 


To cope with the rapidly increasing demand for electrical 
energy in the Halifax area, the Corporation recently installed 
a new turbo-generator set of 6,000 Kw., a description of 
= which is given below. 


Originally the system was three-wire D.C., but six years | 


ago it was decided to adopt for power supply a three-phase 
system at 50 cycles, 6,600 volts, and to install a 1,500-kKw. 


Fig. 1.--B T.H. 6,000-kw. TURBO-ALTERNATOR AT HALIFAX. 


turbo-generater, the British-Thomson Houston Co. being 
given the contract for this, together with the necessary 
switchgear, while the Worthington Pump Co. received the 
contract for the surface condensing plant. At the same 
time, it was decided to install two 750-KW. rotary converters 
in order to convert the alternating current to direct current 
for supplying the ordinary D.0. net- 
work for lighting and power purposes, 
and the overhead lines for traction. 
The contracts for these rotary con- 
-= verters were also given to the British 
Thomson-Houston Co. The demand 
increased very rapidly, and a further 
- turbo-generator with a capacity of 
3,500 KW., together with surface con- 
densing plant, was installed at the end 
of the year 1913, this plant being also 
divided between the British Thomson- 
Houston Co.- and the -Worthington 
Pump Co., while another 1,000-Kw. 
rotary converter, made by the British 
-Thomson-Houston Co., was installed 
just as the war commenced in 1914. 
Owing to the rapid increase in demand 
for power purposes due to the war, this 
plant soon became loaded up, and it 
was therefore decided to install the 
6,000-kw. turbo-generator referred to 
above. This plant was officially started 
up by Lady Rhondda on July 19th, 
1917. 

In the meantime the demand has 
heen such that the existing 1,500-Kw. 
and 3,500-Kw. turbo- generators have 
been running practically on full load 
for over 18 months without any spare, 
and it speaks well for the reliability of turbo-plant that 
only one small breakdown occurred during the whole of 
that time, this being due to a very slight mishap on the 
governor gear of the ‘small auxiliary turbine driving the 
condensing plant of the 3,500-Kw. set ; a repair was effected 
within-three hours of the mishap occurring. « 

During the time when the above extensions were being 
made to the generating plant, substantial additions were 
made to the steam-raising plant in the shape of four 
Babeock & Wilcox water-tube boilers, two of which were 


capable of generating 21,000 lb. of steam per hour, one . 


30,000 lb. per hour, and the remaining boiler 27,000 lb. 
per hour. The first two are fitted with chain-grate stokers 
of Messrs. Babcock & Wilcox’s make, while the others are 
fitted with the underfeed type of stoker, as made by the 
Underfeed Stoker Co., the forced draught for these being 
provided by fans made by Messrs. Musgrave & Co., of 
Belfast. At the present time the boiler-house plant is 
barely sufficient to cope with the demand, but another water- 
tube boiler, to evaporate 30,000 Ib. of steam per 


- hour, is being supplied by Messrs. Babcock & Wilcox, 


together with Green economisers and an induced-draught 
fan’ by Messrs. Musgrave, & Co. This plant should 
have been ready for delivery before the winter load 
comes on, but it is doubtful whether the delivery date 
promised will be kept, owing to the difficulty in obtaining 
steel plates. 

The recent progress of the undertaking may be gauged 
by the fact that whereas the annual output (sold) up to the 
end of March, 1911, had not exceeded 6 million units, 
in 1913 it was 7$ millions, in 1915 11 millions, and in 
1916-17 16,703,101 units; the maximum demand rose 
during the period referred to from 2,960 KW. to 6,784 KW. 
in 1916-17. Since 1899 the revenue account has shown a 
surplus every year, and the history of the undertaking has 
been a record of continual upward progress. | 

By the courtesy of the borough electrical engineer, Mr. 
W. M. Rogerson, M.I.E.E., who has been responsible for 
the design and supervision of the whole of the extensions, 
we are enabled to reproduce photographs of the new plant.. 
The turbine is of the well-known Curtis horizontal impulse 
type as manufactured by the British Thomson-Houston Co., 
Ltd., of Rugby, being similar to the 3,500-kw. set which 
was installed some three and a-half years ago, except that 
it is of the 11-stage type, running at a speed of 1,500 R.P.M., 
with a steam pressure of 150 lb. per sq. in. and superheat of 
500° F. 


Fic. 2.—B.T.H. TURBU-ALTEUNATOR, STEAM END. 


‘The alternator is of the revolving-field type, connected 
direct by a flexible coupling to the shaft of the turbine. 
The machine is designed so as to require no external 
ventilating fans; air is drawn through a special air duct. 
at the bottom of the machine, passing through filters before 
entering the air duct, and is expelled into the engine room 
through an opening in the top of the machine. 

The exciter is driven direct by means of a flexible 
coupling from the alternator shaft. 

The normal full load of the setis 6,000 Kw. at 100 per 


cent. power factor and.,7,500 K.V.a¢ at 80 percent. power 
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factor, and the alternator is capable of 25 per cent. over- l 


load output for a period of two hours at 80 per cent. power 
factor. The voltage is ‘controlled by a Tirrill regulator 
fixed on the switchboard. The guaranteed steam consump- 


Le re e seill } 
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Fic. 3.—WiTtTon ROTARY CONVERTERS AND SWITCHBOARDS 
AT HIPPERHOLME SUB-8TATION. 


tion. per KW.-hour at 100 per cent. 
power factor and with a 2s-in. vacuum 
is as follows :—1} full load, 14:0 lb. 
per Kw.-hour; full load, 141 Ib. per 
KW.-hour ; ł full load, 14°4 Ib. per 
~kw.-hour; § full load, 15°3 lb. per 
KW.-hour. The above figures are 
guaranteed with a 24 per cent. margin. 
The condensing plant was supplied 
by the Worthington Pump Co., Ltd., 
and consists of a circular surface con- 
denser with a cooling surface of 
16,500 sq. ft. The circulating pump 
isof the 16-in. twin high-speed type deal- 
ing with 12,500 gallons of water per 
minute against a total head of 42 ft., 
lifting the water to the top of the 
existing cooling towers. __ 
_ The air pump is of a somewhat novel 
type, consisting of a 10-in. rotary air 
pump and an 8-in. low-lift operating 
pump. These pumps take water from 
a tank and discharge it through a re- 
gulating valve into the nogzle of an 


Fia. 4.—WITTON MISTAKE-PROOF IRONCLAD SWITCHBOARD 
AT HIPPERHOLME. 


ejector. When leaving tl:e nozzle the water passes through a 
wheel, by which the jet is divided up into a number of jets 


of ‘approximately rectangular cross section, leaving sufficient 
space between each other for the entry of air and vapours 
removed from the condenser; at the same time, the wheel 
imparts to the jets a rapidly revolving motion, as a result 
of which the water jets rush through the ejector cone and 
diffuser in the form of a helix with a pitch and velocity 
diminishing as the compression of air and vapour 
proceeds. ; 

The air and vapours from the condenser entering round 
the rotary transforming wheel are caught and enclosed br 
the issuing water jets, and compressed on the way down to 
the diffuser discharge. The water discharged by the ejector 
into the tank gives up the air entrained, and is circulated 
over again by the centrifugal pump, and in order to prevent 
an undesirable rise in temperature in the operating water 
by the process, cold water is constantly supplied to the tank. 


The results of this apparatus have been highly satisfactory : 


it is extremely simple, and can run practically without 
attention. The vacuum obtained is excellent, and the power 
required moderate. . It has the advantage that if air leaks 
open up in the system, causing the vacuum to drop, it will 
accommodate itself to such condition, and maintain the 
best possible vacuum, and if the cause of the leak is removed, 
will pull the vacuum to the original height. 

If the transforming wheel stopped or was taken out 
altogether the efficiency and vacuum would be reduced, but 
the machine would continue its work just the same. 

For extracting the condensed steam from the condenser 


Fic. 5.—HEBDEN BRIDGE SUB-STATION, 


and delivering it into the hot well on the engine-room floor 
level, a 5-in. two-stage centrifugal hot-well pump i 
provided. 

‘All the above pumps are arranged on one convenient bed- 
plate, and are driven by a horizontal single-stage Curtis 
turbine, rated at 275 B.H.P., the exhaust steam from which 
is taken direct to the condenser. | 

The cost of the whole plant, including foundations. 
piping, &c., has been approximately £23,000. 

It is interesting to note that the ubove set has displaced 
a; 300-KW. Pollit engine and alternator and two 200-KW. 
Parsons D.C. turbo-generators, which plant was installed 
some 18 years ago. : 

In order to afford a supply of continuous current to the 
outlying areas of Hebden Bridge and Hipperholme, the 
Halifax Corporation has recently constructed two converting 
stations in these districts. For the electrical equipment: 
of these sub-stations the contract was entrusted to the 
General Electric Co., Ltd., of London. The converting 
unit chosen was the 250-kw. Witton rotary converter. 
together with an oil-insulated air-cooled transformer, taking 
in three-phase power at 6.600 volts, and generating at 50 
volts for traction and 220-0-220 volts for lighting. the 
rotary converters serving the double purpose. l 

The incoming feetlers are controlled in cach sub-station 
by Witton mistake-proof switchboards. ‘The Hipper- 


holme sub-station, having two converting units, has two 
incoming feeder panels on the high-tension board, and two 
machine panels; that at Hebden Bridge has but one 
machine panel, These installations are carried out on the 
Witton boiler-plate cubicle system for sub-stations. The 
cubicles eliminate the possibility of accident to the operator 
through inadvertence, a throrough interlocking arrangement 
preventing such occurrences. 

The rotary converters run at a speed of 1,000 R.P.M., and 
are designed for reactance control. For the purpose of 
keeping constant the voltage across the three-wire network, 
the neutral wire’ is taken from the star-point of the trans- 
formers. The converters are of the self-synchronising 
pattern, being run up to speed by a starting motor and 
switched in through choking coils. They fall into step 
easily without any synchronising and without any reversal 
of polarity. 
| The Witton low-tension boards include both traction 
d and lighting panels, and a simple arrangement of interlocks 
between the liquid starter for the motor, the circuit breaker, 
= and the short-circuiting switch for the liquid starter, pre- 
= ckades any possibility of errror in the sequence of the 
' operations. Change-over switches are also included on the 
beard for applying the machines either to lighting or 
traction, and these switches make provision for the opening 
of the neutral connection when the machines are required 
for the latter purpose. 

We are indebted to Mr. W. M. Rogerson, borough 
electrical engineer of Halifax, for assistance in preparing 
this description. 


LONDON COUNTY COUNCIL TRAMWAY 
RESULTS IN 1916-17. 


By A. J. LAWSON, M.Inst.C.E. 


FHE accounts for the past year’s working of the tramways 
of ‘the London County Council were presented in final 
adjusted form at the Council meeting held on July 17th, 
arid the following tabulated synopsis and analysis gives the 
chief items of information :— 


Total receipts for year ... oe ... £2,552.204 
Receipts from passenger fares ... e.. £2,476,309 
Operating expenses _.. ve ... £1,817,694 
Interest on borrowed money... ses £314,165 
Redemption of debt ees re wat £429,851 
‘Total expenses... eae ds ... £2,561,710 

or £9,506 more than the total receipts. 
Route miles operated _... ek 141°67 
Revenue per rotte-mile ... Po hae £17,479 


Car-miles run eae “ae ae wee 49,478,978 
Passengers carried eve eee ... 686,127,976 
Passengers per car-mile ... Maa’, eae 11'846 ` 
Average fare per passenger eae eee 10144. 
Operating expenses per passenger se ‘744d. 


otal expenses per passenger ... ees 1°049d. 
(including interest on and repayment of debt) 
Operating expenses per car-mile aes 8'817d. 
Total expenses per car-mile ... aia 12°424d. 
Total receipts per car-mile ... oe 12°420d. 
Receipts per car-mile from passengers’ 
fares ... oes ou itd wei 12‘O11d. 


Actually, therefore, the total revenue properly apper- 


taining to the working of the tramways was £9,506 short 


of: the total revenue required to meet all expenses, but 
owing chiefly to interest received on cash balances, and 
interest -or rent from surplus properties, there is shown a 
credit balance or surplus of £11,342 10s. 3d., which is 
‘-arried to the renewals fund account, being the first addition 
hereto since 1912-13—and more in name than in reality, 
ince no account is taken of the depreciation in investments 
vhich that fund represents, nor of the depreciation of 
nvestments in which the general reserve fund is supposed 
o be placed. l 


The nominal value of these at March 31st last was :— 


Renewals fund se w= £282,978 
G eneral reserve fund .. -. ... 72,391 


The total debt incurred up to March 81st, 1917, was 


+ 
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£18,930,660, of which £4,788,834 had been repaid, leaving 
the amount outstanding £9,141,826. ; 

Owing to the electrification of the horse tramways, 
capital expenditure of £2,024,689 has become obsolete, of 
which, after taking all credits into account, £943,741 has 
still to be provided for, besides a further amount of not less 


than £117,826, representing erpenditure incurred in con- , 


nection with electric traction which has also been rendered 
obsolete, while much more is obsolescent. 

The outlook is far from hopeful. Increased payments to 
drivers and conductors, and heavy salaries for newly-created 
officers, make Jarge holes in any increase in revenue from 
passengers ; yet the Council continues to make bird pecks — 
they can’t even be called bites—at the passenger-fare cherry. 

Truc, it has “ suspended ” halfpenny fares and return 
tickets, with the prospect of reaping a benefit of about 
£315,000 a year, or about £1,000 per work-day, from these 
sources ; but it studiously refrains from touching the work- 
men’s fares, though the people who benefit by them are by 
no means the poorest or worst paid of the wage earners who 
travel by the Council’s tramcars. It has been often remarked 
by workmen themselves that those who can afford to live 
some distance from the centre of London, and who, there- 
fore, can get houses at cheap rents and low rates, get also the 
cheapest tramway fares, and this is borne out by the reports 
of the Highways Committee, which show that a workman 
living in the neighbourhood of the Tower Bridge (where 
neither rents. nor rates are low), who travels daily to 


' Waterloo Station, a distance of 2 miles only, has to pay 


ld. for a single or 2d. for a return ticket—yjust the same as 
the probably better-off artisan who dwells in a suburban 
“villa,” in the Beckenham or Bromley district, but is em- 
ployed in the neighbourhood of Victoria Station, who can 
ride 9} miles each way for the same money. The average 
length of the workmen’s routes is over 5 miles for a penny 
fare. The poor clerk, or underpaid shop girl or waitress, 
whose hours are from 8.30 or 9 a.m. to any time at night, 
does not benefit at all from cheap tramway fares. He or she 
has to pay three times as much as the better-paid workman for 
the same distance, or get up to town an hour before office or 
shop is opened for business, and waste that time in aimless 
wandering about the streets in all sorts of weathcr, tiring 
himself or herself out, or getting drenched with rain, and 
laying the foundations for future illness, before the day’s 
work is begun. : . 

The Council has at last decided that the issue of transfer 
tickets shall be limited to places to or from which there are 
no direct services, and that such tickets shall be available 
for change of cars at specified points only. It isto be hoped 
that these tickets will in all cases be cancelled on the second 
car ; cases have been known of 3d. transfer tickets issued in 
the morning at Woolwich being used on the Tooting and 
Merton lines late at night on the same day; and, in some 
cases, of transfer tickets, issued three weeks previously, still 


remaining uncancelled, though the holder rode on the cars | 


daily without being called upon for another fare. Inspection 
appears to be woefully deticient. The chairman of the 
Highways Committee stated :—*“ The tramways have been 
of late systematically defrauded, not only by a section of the 
public, but by members of our own staff. People 
crowding off the cars have handed the fare to the 
conductors, but no tickets have been given. In some cases 
there has been no attempt to collect fares, but a hat has 
been handed round for the benefit of the ‘driver and con- 
ductor.’ ” He also stated that “the loss from non-collec- 
tion of fares and fraud had been estimated at from 5 to 15 
per cent. of the takings.” Though these figures represent 
from £125,000 to £375,000 a year, the one-time correctly 
named Progressive party has recently, on each occasion that. 
reform was proposed, carried its opposition to the means of 
preventing these frauds to the extent of dividing the Council 
in several party divisions. 5 

The expression “ wrecking the tramways” has“taken a 
new meaning, and the thanks of the general public—all 
tramway passengers included—will be given to Mr. G. H. 
Hume if, during his chairmanship of the Highways Com- 
mittee, he will still more courageously root up the abuses 
which have nearly destroved the tramway enterprise, and 
stop the dry rot that has developed in the svstem. 

It should he recognised that under present conditions of 
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travel on the tramways, with the maximum possible loading 
of cars twice a day—two hours in the morning and two hours 
in the evening, which are the real business traffic hours— 
the maximum carrying capacity of the present County 
Council routes cannot much, if at all, exceed 600,000,000 
passengers a year, and that to safely provide for all costs and 
charges, the average fare per passenger must be 116d. at 
least, which would represent with rather over 12 passengers 
per car-mile an average of 14d. per car-mile in revenue. 

The irregularity of the services on some lines, as on the 
Tooting and Merton and Norbury routes, for instance, 
should be remedied. On these lines it is not unusual to 
see two or more cars for the same destination following 
each other in quick succession, with long intervals between 
the next following ones, the result of which is the filling of 
motor-’buses to overcrowding, and consequent loss to the 
tramways. A nominal six minutes’ service should not pro- 
duce ten-minute intervals without a “Selection by the 
Band.” 

Fares on the L.C.C. tramways bear no relation to distance 
or cost of operating. From Abbey Wood, Kent, to Waterloo 
Bridge, on the Victoria Embankment, either by way of 
Blackfriars, New Kent Road, New Cross and Woolwich, or 
by Westminster Bridge, Kennington, Camberwell, New Cross 
and Woolwich—a distance of over 14 miles—the ordinary 
fare is 3d. only (or less than a farthing per mile); while, 
as has been seen, a person taking a workman's ticket can 
travel 19 miles for 2d. 

In Glasgow,-where the tramways cost less than 42 per 
cent. of the cost of construction and equipment of the 
London lines, the fare is about 4d. per mile, or twice what 
it is in London. Glasgow has also repaid the total capital 
expenditure on its tramways. 

If the London County Ceuncil were to make all fares 1d. 
for any distance up to 2 miles, with $d. additions for every 
additional mile or part of a mile, and give workmen return 
tickets for single fares, the tramways would be at once 
placed on a paying basis without injustice to anybody, 


SOME NOTES ON STAFF ORGANISATION 
IN ELECTRICITY WORKS. 


By G. W. STUBBINGS. 


THE present article is intended as a contribution to the 
discussion on the organisation of the staffs of electricity 
undertakings, and is written with a view to inquiring 
whether a particular system, the adoption of which is 
becoming more general, is capable of improvement. The 
system in question can be briefly defined as one in which 
the staff consists of a chief engineer with four departmental 
assistants concerned respectively with the secretarial, com- 
mercial, generating, and distributing section of the under- 
taking, each being directly respunsible to the chief engineer. 
The writer’s remarks are intended to apply to stations of 
moderate size, having an output of the order of 10,000,000 
units per annum. 

It will be interesting first to trace the development of 
the organisation of the staffs of electricity works, and to see 
how the particular system referred to was evolved. In the 
early days of electricity supply, when the technical skill 
required to run a works was considerable, and the business 
was fairly small, the chief was mainly concerned with 
technical matters, and was, in fact, the man who ran the 
job. With the development of the undertaking it became 
necessary for the chief engineer to have an assistant, such 
assistant being an all-round man, competent, in the absence 
of the chief, to supervise all branches of the work, and 
vu fuail with all the details of the plant. As the scope of the 
undertaking became further extended, it became clear that 
the multiplication of general assistants was impracticable. 
In the first place, as more and more purely managerial work 
devolved upon the chief, he was able to devote less and less 
time to technical work ; and, secondly, the money available 
for salaries necessitated the limiting of the number of 
general assistants to one, the chief assistant engineer. More 


recently, the system of having departmental assistants, 
directly responsible to the chief, has been evolved. The 
remarkable characteristic of this system is, of cours, the 
abolition of the chief assistant. This radical departure 
from previous practice has worked very much better than 
would be expected. It possesses the great advantage of 
cheapness, as the saving to the undertaking, even after 
duly increasing the salaries of the departmental officials in 
recognition of their extra responsibility, is considerable, 
The advocates of this system consider that the cost of 
retaining the services of an official additional to the chief 
engineer, capable of, and possessing the necessary qualifica- 
tions for, controlling all departments of the undertakiny, 
would be prohibitive, at any rate, for stations of moderate 
size, and that unquestionably money is better expended in 
increasing the salaries of the departmental assistants. On 
the other hand, with this system, there is no one, in the 
absence of the chief, to assume complete responsibility, as it 
obviously creates difficulties to assign such a post to either 
the works or the distribution engineers if these officials le 
of approximately equal status. The chief assistant seems, 
moreover, the right man to undertake such work as the 
designing and preparation of schemes for not only exten- 
sions, but also for the various minor alterations an! 
improvements that are continually taking place in an up 
to-date works. 

The functions of the four departmental assistants mar be 
briefly considered. The secretary or chief clerk take 
charge of work quite separate from engineering, and such 
work falls naturally into a division by itself. The status 
usually assigned to this official need not, therefore, |x 
discussed. | 

The case for the commercial assistant or publicity 
manager is not, perhaps, so clear. There has been a great 
tendency lately to magnify the importance of this official, 
but in a moderate undertaking the wisdom of such a cour 
seems to be questionable. The smaller part of publicity 
work, that of canvassing new consumers, or introducirz 
small heating and cooking apparatus or small motors, die 
not call for a very highly-trained or highly-paid official 
Regarding the supply of electricity to large power coi- 
sumers, there is no doubt that the personality and busines 
experience of the representative of the undertaking will lx 
an important factor contributing to success, arid it see i 


-quite clear that, in moderate sized undertakings no better 


person can be found for this task than the chief. His 
status, address, technical skill and business ability will 
carry greater weight than that of a junior official, and a 
such negotiations are comparatively rare, the undertaking 
could not afford to retain the services of an official 
possessing qualifications for such work comparable with 
those of the chief. It seems clear, therefore, that the publicits 
manager need not be a man of very great importance, and. 


indeed, the suggestion of amalgamating the clerical and 6 t 


commercial departments is worthy of consideration for the 
smaller undertakings. A larger salary could be paid to 
the secretary, who would in such case be a man of 
commercial as well as secretarial experience. 

In a system of staff organisation recently described in 
this journal, the official in charge of the publicity depan- 
ment was designated consumers’ engineer, and was respon- 
sible for not only commercial work, but also for the 
test-room, installation and public lighting departments. 
It seems difficult to justify the amalgamation of four 
sections so totally dissimilar; the first commercial. 
the second scientific, and the last two concerned with 
maintenance work. The only sort of explanation that 
can be found for such a combination is that the work 
with wbich these sections are concerned is external to the 
works and above ground, as in no other characteristic d. 
they agree. With a department of so heterogeneous a cha- 
racter, the official in charge can hardly be expected to Ie 
au fait with all phases of the work ; and as his abilities 
will presumably be of a commercial character, the we" 
really responsible for the other sections suffer in status. t 
on the other hand, the consumers’ engineer is chosen for hi 
ability to supervise testing, installation, or public lightit: 
maintenance work, there is no guarantee of his commercial! 
ability, and the suggestion to amalgamate this section with 
the clerical department. seems the more reasonable. 


+ 


Pr E O a a a a a a a E o S E a 


Vol. 81. No. 2,073, Avaver 17, 1917) THE ELECTRICAL REVIEW. 


151 


writer is not aware whether this arrangement is a usual one, 
but, considered from a rational standpoint, it appears, owing 
to the varied nature of the work concerned, to be as de- 
fective a scheme as could be devised. 

The works department is another which is divided 
naturally from the others, and the duties and scope of the 
responsibilities of the works superintendent are well defined. 
It is becoming more and more realised in these days that 
the greatest need for supervision is in the boiler house, and 
it therefore seems advisable that in moderate undertakings 
the works engineer be chosen more for his boiler house than 
his engine room experience. 

The fourth department to be considered is usually known 
as the distribution department, and the responsibilities of 
the official in charge are frequently very varied, comprising 
as they usually do everything left over from other depart- 
ments. In various concerns, mains, public lighting, testing, 
installation, tramway overhead equipment, and occasionally 
fire alarms are under the control of the distribution engineer. 
Obviously, it is expecting a good deal to require a 
moderately-paid official to have had experience in all these 
branches. His first requirement is naturally to be a skilful 
mains engineer, and presumably the greater part of his 
experience will be concerned with mains work. Some of the 
other sections, such as wiring er tramways overhead equipment 
work, have a natural and close connection with mains work ; 
but in the case of testing of instruments and meters, the 
connection is not so obvious. The arrangement is, how- 
ever, common, and in practice works very well. 

The assistants of these four officials will be similar in 
experience and general qualifications to their departmental 
chiefs, and such men will have in view either promotion to 
the post of their immediate superior, or a similar position 
clsewhere. 

An examination of the scope of the control of, and the 
qualifications requisite for, each ‘of the four officials con- 
sidered, draws attention to the fact that in none of them 
is there any great need or desirability of any particular 
s‘ientific technical ability. The station and distribution 
superintendents are the only two officials who can really be 
called engineers, and with both, the side of engineering 
with which they are most concerned is applied, as opposed 
to scientific. As before remarked, the assistants of these 
officials will approximate to them in technical character, 
and thus it happens that in many central stations there is 
no one with any particular scientific ability, and, according 
to the usual arrangement, there is no one who need have 

such a qualification. {n running a central station, 
scientific questions are continually cropping up, but 
owing to the engineering officials having applied them- 
selves largely to other matters, the scientific know- 
ledge that they acquired early in their career, if any, 
has probably got rusty or obsolete. This is regrettable, 
as often leading to mistakes which, though of small import- 
ance, could be avoided, and frequently necessitating 
reference to manufacturing firms for technical advice. 
There is no particular harm in this latter circumstance, but 
it is not as it should be. The question therefore arises as 
to the advisability of having a further official, whose chief 
qualification shall be scientific and technical ability, 
directly responsible to the chief engineer, and who will 
take charge of all work of a technical or scientific character. 
Such an official, who might be designated technical assistant, 
would primarily be responsible for the testing and mainte- 
nance of all meters and instruments, and would carry out 
other testing work such as that of fuel and water ; he should 
also be a good draughtsman, competent to carry out such 
drawing work as is required in a station of the size under 
consideration. Such an official may be considered a kind 
of glorified meter superintendent, but the great difference 
between this official and the meter superintendent is not 
only in status, but in salary. 
restricting the scope of the responsibilities of the mains 
engineer, and by abolishing the commercial assistant, as 
suggested, a considerable sum of money is liberated for the 
salary of the new official, the undertaking would be able to 
obtain a really first-class man. Such a post would enable 
the chief engineer to rely upon at least one man of his staff 
to keep his scientific knowledge up to date, and such a man 
having the requisite status, could be, and probably would 


If it be assumed that by . 


be, consulted on subjects coming within the scope of his 
particular knowledge. 

It has long been a matter of observation to the present 
writer that, under present conditions, there is little 
prospect of advancement in central station work for men 
whose abilities are rather scientific than inclining to running 
or maintenance work. Many a young man has started . 
a central station career with a brilliant scholastic record— 
not necessarily of the academic order, but quite conforming 
to the ideals of Prof. Perry. Such men, seeing how little 
their qualifications are valued in the career they have 


chosen will frequently allow their knowledge to become 


rusty, and will endeavour to make themselves capable shift 
engineers or mains superintendents, quick and decisive 
in times of breakdown. Possessing qualifications in one 
direction, it is exceedingly unlikely that they will 
exhibit them in another, and such men become mediocre 
and nonentities. If it be recognised that there is ‘no 
place in a central station for men such as have been 
described, these would simply be instances of their 
having chosen unsuitable careers; but this can hardly 
be the case. With three-phase distribution, even an 
ordinary meter superintendent should have a moderate 
scientific knowledge thoroughly to understand his work. 


There is little doubt that if a definite place were found for 


them, men would be attracted to central station work who 
would be found invaluable. The engineers in charge of large 
test rooms are, of course, important officials, but such posts 
are rare. The writer’s remarks refer to stations of moderate 
output. - 

In considering the question forming the subject of this 
article, the writer has endeavoured to take up a more or less 
detached standpoint—such as that of a shrewd business 
man, knowing nothing of electricity, who has had central 
station routine throughly explained to him. The sugges- 
tions may not be considered altogether practicable, but the 
writer hopes that, as they are somewhat original, they may 
be found a little interesting. 


SECOND REPORT OF THE' 
COMMITTEE FOR THE INTERCONNECTION 
OF THE LANCASHIRE AND 
CHESHIRE ELECTRICITY SUPPLY 

SYSTEMS. | 


WE have received. from the hon. secretary a copy of a report 
just issued by the Committee which has been dealing 
with the interconnection of the Lancashire and Cheshire 
electricity undertakings. The first report was published in 
our issue of October 13th, 1916; the report now issued 
gives practical shape to the matters discussed in the earlier 
one, and so far as the first portion, dealing with interlinking, 
is concerned, is signed by— 

Mr. S. L. Pearce, Chairman. 

Mr. B. Welbourn, Vice-Chairman. 

Mr. J. A. Robertson, Hon. Secrefary. 


Sir John A. F. Aspinall, Messrs. R. Blackmore, S. E. Britton, 
H. Dickinson, E. H. Edwardes, John Purrett,. 
S. J. Watson, P. P. Wheelwright, and W. J. H. Wood, 
. Members of Committee. 


Introduction.—1. The interim report presented by the Com- 
mittee in September, 1916, to the supply authorities and the 
Board of Trade formed the basis of the conference held in 
the Council Chamber of the Town Hall, Manchester, on 
March 2nd, 1917, which was presided over by Mr. G. H. 
Roberts, M.P., Parliamentary Secretary to the Board of Trade. 

2. The conference revealed a striking degree of unanimity 
with the principles set out in the interim report, and as a 
result of the invitation extended by Mr. Roberts to the con- 
ference, the Committee have worked out the essential details 
of the scheme which are embodied in this report. 

3. The Committee now have pleasure in submitting their 
second réport, which may conveniently be divided under the 
following headings :— $ 

(a) The constitution of the proposed joint board. 

(b) The powers of the proposed joint board. 7 

(c) The basis for determining the charges for electricity 
supplies between participating authorities. 
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(d) The basis for allocating -the capital charges on inter-: 


connecting mains and transformers against the revenue ac- 
counts of the participating authorities. ° 

(e) Miscellaneous provisions. l 
_ The Committee have also come to the conclusion that the 
interconnection of the several supply undertakings is but the 
first step to be taken in the reorganisation of the existing 
interests with a view to securing an adequate, cheap, and 
reliable supply of electrical energy for industrial and all other 
purposes. 

They have therefore added a further section to the present 
report, setting forth their considered opinion in regard to :— 

(f) The conferment of additional powers upon the joint 
board in regard to the establishment and control of all future 
power stations, and the further control of existing power sta- 
tions where deemed desirable in the national interests. 

(g) The relation of the joint board to the existing Govern- 
ment departments, or to any new electricity tribunal that 
may hereafter be set up. | 


Constitution of Proposed Joint Board.—4. The Comunittee 
propose (with the assistance of fresh legislation) the estab- 
lishment of a joint board, representative of the local authority 
and company interests. . 

Every authorised distributer of electrical energy shall be 
entitled to representation on the joint board. 

The basis of local authority representation shall be the 
“population ” of the area supplied under statutory powers, 
viz. :— 

One representative for a local authority with a population 
not exceeding 25, i 

Two representatives for a local authority with a population 
in excess of 25,000 but not exceeding 50, 

Three representatives for a local authority with a popula- 
tion in excess of 50,000 but not exceeding 100,000. 

‘Four representatives for a local authority with a popula- 
tion in excess of 100,000 but not exceeding: 200,000 

Five representatives for a local authority with a popula- 
tion in excess of 200,000 but not exceeding 350,000. 

Six representatives for a local authority with a population 
in excess of 350,000, but not exceeding 500,000. 

Seven representatives for a local authority with a popula- 
tion in excess of 500,000 but not exceeding 700,000. 

Eight representatives for a local authority with a popula- 
tion exceeding 700,000. 

The basis of company representation shall be ‘‘ capital 
outlay,” in comparison with the other undertakings. 


A schedule sets forth a list of the ‘‘ authorised distributors ° 


included in the groups of the interim report; the joint board 
if constituted at the present time would comprise 35 under- 
takings, with a membership of 90, but any undertaking here- 
after eligible ‘shall be entitled to representation. 

In the event of one or more of the companies being ex- 
cluded for any reason from the joint board, it shall be con pe- 
tent for the joint board to enter into working agreements 
with such companies. 

A revision of the representation of the joint board shall be 
made every five years. 

5. Recognising the disadvantages tbat would accrue from 
too large an adininistrative body, the Committee propose that 
the joint board shall be divided into district boards, whose 
members shall be those representing the undertakings corres- 
ponding to the groups. 

Each district board shall elect a chairman from amongst 
its own members. 

The engineer of each undertaking shall be entitled to attend 
the meetings of the respective district boards. 

6. A central executive of 20 members shall be elected from 
the district boards. ee 

Each member shall be elected for a period’ of three years, 
but shall not remain a member of the central executive if he 
ceases to be a member of the participating authority by 
whom he was elected. 

_ The central executive shall elect a chairman from amongst 
its own members. 


Powers of the Proposed Joint Board.—7. The Committee 
propose that the 35 authorities (local authority and company) 
at present exercising statutory powers shall be constituted by 
Act of Parliament as a joint board for the purpose of jointly 
exercising each and all of the following general powers :— 


a) To co-ordinate and prescribe the running hours of the l 


existing generating stations in such a way as to yield the 
most economical operating conditions. 

(b) To determine the basis of charges to be made between 
the various authorities constituting the joint board for :— 
Bulk supply, stand-by supplies, reciprocal supplies. 

(c) To allocate all charges against revenue account arising 
out of the expenditure of moneys on linking-up mains, trans- 
formers, and such other works as may be required for inter- 
connecting purposes. 

(d) To allocate the administrative expenses `of the joint 
board between the various participating authorities, such 
allocation being based on their respective incomes. 

(e) To act in an advisory capacity in regard to all proposals 
for future extensions of generating plant and linking-up 
mains, transformers, end such ‘other works as may be re- 

uired for interconnecting purposes that may be put forward 
rom time to time by one or other of the several authorities 
direct to the proper Government tribunal. 


(f) To empower the joint board to make working arrange. 
ments between the power companies and the local authori. 
ties, and between one local authority and another, for the 
use of the existing mains, and with reference to the laying of 
new linking-up mains within the areas of the several under. 
takings participating in the joint scheme of operation, and 
in such other areas as it may be found necessary to lay 
linking-up mains. ear 

(g) To appoint such officials as may be necessary to carry 
out the powers and instructions of the joint board. 

(h) To form district boards representative of the undertak- 
ings included under the groups, or such modifications thereof 
or additions thereto as may hereafter be considered necessary, 
and to delegate to the district boards the* powers set forth 
below, and such other matters as the joint board may frow 
time to time decide. | l 

(i) To form a central executive of the joint board elected. 
from the several district boards, and to invest such central 
executive with the powers set forth below, and to deal with 
a ornet matters as the joint board may from time to time 
decide. 

(3) To invest the authorities constituting the joint board 
with compulsory powers to obtain wayleaves for electri: 
mains, and overhead lines. 

(k) To invest the authorities constituting the joint boan 
with compulsory powers to lay mains in undedicated streets. 

(1) To invest the authorities constituting the joint board 
with compulsory powers to erect overhead lines crossing 
public roads. ° 

(m) To invest the joint board with powers to make regula. 
tions in regard to all technical matters affecting linkingup 
mains, transformers, and such other works as may be re 
quired for interconnecting purpores in order to secure unifor- 
mity and reliability of supply. 

(n) To carry out such further powers as may be delegated 
to them from time to time by the proper Government tribunal. 

(o) To apply to Parliament for-any alteration or extension 
of their powers, including the granting of new powers. 

(p) To issue precepts to the participating undertakings for 
the purpose of meeting the administration expenses of the board. 

(a) To apportion the costs, charges, and expenses—Parlis- 
mentary or otherwise—preliminary and _ incidental to the 
setting up of the joint board, on the basis of the capital 
outlays of the participating undertakings. 

. In the event of it being shown to the satisfaction of tbe 
joint board that any undertaking has been adversely affected 
financially by the operation of the above powers, it shall be 
incumbent upon the joint board to allocate the charges be- 
tween the participating authorities so as to reimburse the 
undertaking so affected. 

9. The authorities constituting the joint board shall be 
empowered to enter into agreements with any authority, 
company, or person for the following purposes: Bulk sup 
plies, stand-by supplies, reciprocal supplies, provided that no 
such powers shall be exercised within the area of an authoritr 
exercising statutory powers except with the consent of such 
authority. In the event of the consent: being unreasonabls 
withheld, an appeal may be made to the proper Government 
tribunal to dispense with such consent. 

10. The Committee propose that the joint. board shall del. 
gate the following powers to the district boards :— 

(a) To appoint their representatives to act on the centr 
executive of the joint board. | 

(b) To co-ordinate and prescribe, subject to the approval o! 


_ the central executive of the joint board, the running hour 


of the existing generating stations within their group m si 
a way as to yield the most economical operating conditions. 

(c) To determine, subject to the approval of the centr 
executive of the joint board, the charges to be made between 
the various undertakings within their group for: Bulk su? 
plies, stand-by supplies, reciprocal supplies. 

(d) To make yecommendations from time: to time to the 
central executive of the joint board with regard to the inter- 
connecting of two or more of the existing undertaking 
within their group, or with one or more undertakings ° 
another group. = 

(e) To allocate, subject to the approval of the central execu- 
tive of the joint board, the charges against revenue accon 
arising out of the expenditure of moneys on linking-up ae 
transformers, and such other. works as may: be required to 
interconnecting purposes between the various partici pata 
authorities within their group. i 

(f) To receive and consider the recommendations of a 
undertaking in the matter of extensions to their generat 
plant, and to report thereon to the central executive % t 
joint board, provided that nothing herein’ iz intended t tal 
vent any authority, after its application has been adjudi" 
upon, from applying direct to the proper Government vot 
bunal under its existing or future rights for powers ol 
money, or to otherwise raise capital for generating P 
extensions. legate! 

(g) To carry out such further powers as may be deleg 
to them from time to time by the joint board. ds t 

Note.—It shall not be competent for the district Dorr. 
incur any administrative expenditure without the direct 
tion of the joint board. i} dele- 

11. The Committee propose that the joint board ae from 
gate the following powers to a central executive el€¢ 
the several district boards :— 


. 
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(a) To draw up such rules and regulations as, may. be 
necessary from time to time for the guidance of the several 
district boards in giving effect to the various powers delegated 


thein. 

(b) To control the co-ordinated and prescribed running hours 
of the several groups of undertakings respectively controlled 
by their district boards. 

(c) To formulate the basis of the charges to be made be- 
tween the various undertakings in the respective groups, 
and between one group and another, in regard to bulk sup- 
plies, stand-by supplies, reciprocal supplies. 

(d) To consider the recommendations made to them from 
time to time by the several district boards in regard to the 
provision of interconnecting mains, transformers, and such 
other works as may be required for interconnecting purposes, 
and, if approved, to support the necessary application on 
their behalf to the proper Government tribunal. 

(e) To receive, approve, or otherwise, the reports of the 
district boards from time to time respecting all proposed 
applications for extensions to generating plants, provided that 
nothing herein is intended to prevent any authority, after 
its application has been adjudicated upon, from applying 
direct to the proper Government tribunal under its existing 
or future rights for powers to borrow money, or to otherwise 
raise capital for generating plant extensions. 

(f) To sanction, or revise, the proposed allocation of all 
charges against revenue account arising out of the expendi- 
ture on linking-up mains, transformers, and such other works 
as may be required for interconnecting purposes made by the 
several district boards. 

(9) To apportion the administrative expenses of the joint 
board between the various participating authorities, and to 
refer same to the joint board for confirmation—the basis of 
such apportionment to be the gross revenue of the partici- 
pating undertakings. 

(h) To report to the Government department or tribunal 
on a application made to them by any single authority who 
are at present exercising statutory powers, or who may 
hereafter apply for such statutory powers, to raise money for 
generating plant extensions. 

(i) To recommend to the joint board the appointment, from 
time to time, of such officials as may be necessary to carry 
out the powers and instructions of the joint board. 

(i) To appoint a committee of engineers to whom all tech- 
nical and engineering matters shall be at first referred for a 
report, provided that the said committee of engingrs shall 
be entitled to seats on the central executive committee, but 
shall have no voting powers thereon. 

' (k) To carry out such further powers as may be delegated 
to them from time to time by the joint board. 

. 12. Should any dispute or difference arise between any 
undertaking. and the district board, or between a district 
board and the joint board, the same shall be referred to the 
proper Government tribunal for a decision—which shall be 
final and binding on the parties concerned. 

13. Under the foregoing paragraphs it will be observed 
that the Committee do not propose to invest the joint board 
with any financial powers to raise capital from time to time. 
In this respect, their present propels differ from those set 
forth in the interim report, which contemplated the raising 
of capital for purely interconnecting works, e.g., linking-up 
mains and transformers, &c. 

On further consideration the Committee have come to 
the conclusion that under existing conditions there are no 
material advantages to be gained in relieving each under- 
taking of its statutory obligation to raise the necessary capital 
for interconnecting mains extensions within its own area, 
provided always the scheme is initiated or approved by the 
joint board, the important point being the correct allocation 
of this expenditure between participating authorities. 

14. The Committee further recognise that the position of 
the companies under the proposals contained in this report 
will require special consideration by reason of the fact that 
their electrical output is now given under one or other of the 
following headings :— 

(a) Bulk supplies to authorised distributors. 

(b) Bulk supplies to authorised distributors, and individual 
ee to large power users in the area of the latter. 

, (c} Supplies given in districts, the provisional orders relat- 
Ing to which have been transferred to the companies for 
stated periods. | 

(d) Districts in which the companies have taken out and 
now hold the provisional orders 

(e) Districts in which no provisional order had been taken 
out prior to January Ist, 1908, and which the Lancashire 
Power Co. are supplying by virture of their Acts. 

` (To be continued.) 


Australian Bureau of Science.—A meeting of the Advisory 
ouncil of the Commonwealth Bureau of Science and Industry 
was held in Melbourne last month, with the object of establishing 
the bureau on.a permanent basis. It is proposed to appoint per- 
manent directors. The Prime Minister (Mr. Hughes) stated that 
the bureau had already done much good work. It was engaged at 
present on a number of scientific problems in connection with the 
metal industry.— Melhourne Age. 


CORRESPONDENCE. 


Letters received by ur after 5 P.M. ON TUESDAY cannot appear until. 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writers name and address in our possession, ` 


Employment of Disabied Soldiers. 


The letters from “E. M. F.” and Alfred Bridges in the current 
number of the REVIEW prompt me to write this, my first letter to 
any paper. 

I agree with you that it is an insult to offer employment toa 
man disabled through the war in the worst paid profession in the 
country. The company advertising no doubt feel that since a dis- 
charged man will possibly receive a pension, he may be able to live 
on his income, and as regards intelligence of officers, the number 
that apply for a position in a power station must be the means 
of gauging it. 

It is claimed that the station man gets less pay than a man in 
another trade calling for less skill. For this condition the station 
man is to blame, since he lacks organisation ; and at this moment, 
when the opportunity is put forward in the Station Engineers’ 
Branch of the E.T.U., the difficulty of getting many men to see 
the advantages is a point which does not show the station man in a 
favourable light if a comparison of intelligence is made. 

Every profession has its association, which grants certificates 
of efficiency to its members, thus keeping those undesirables out, 
who might through influence enter into competition with them 
for their job. 

A switchboard job, while things run smoothly, can be done as 
a matter of routine by any one of normal intelligence, and it is 
upon this theory that rates of pay are fixed. 

It is hardly likely that any undertaking, private or municipal, 
would put any difficulty in the way of such an organisation as 
the S.E. branch, since it would assure a proper degree of efficiency, 
and a desire to study and become the possessor of a licence or 
certificate among the staff. When one sees advertisements in the 
REVIEW for shift engineers at 35s. per week and ticket inspectors 
on the street railways at £3, one cannot help but see the excuse 
for the public thinking the position of the engineer is a soft one, 
calling for no special skill at all. 

If the claim of a high standard of intelligence among power 
station men be true, there will not be one outside the Station 
Engineers’ Branch of the E.T.U. in another two weeks ; then, and 
not before, they may expect to get white men’s hours and pay. 

I can quite understand the attitude of the switchman and shift 
engineer towards an ordinary union, but in the revived association 
mentioned they will find a remedy for their ills. I advise all 
interested to find out the time and place of the next meeting 
and go. 


Megger. 


[With regard to the pension question, which is likely to assume 
some prominence during the next few years, we desire to enter a 
strong protest against the policy referred to by our correspondent 
as a possible explanation of the advertisement under discussion. 
Any employer who pays a man at a lower rate than his services 
are worth because he has a pension is putting a corresponding 
part of that man’s pension into his own pocket, defrauding the 
State and the pensioner. We do not accuse any one of having 
done this ; but we fear that cases of the kind may be met with, 
and we trust that our readers wil] unhesitatingly show them up.— 
Eps. ELEc. REv.] 


The Psychology of Shift Work. 


In your issue of the 3rd inst., Mr. A. H. Holt, in his letter on 
“ The Psychology of Shift Work,” suggests as a possible remedy 
of its evils, the formation of a Staff Engineers’ section of the 
E.T.U, 

This, I am proud to say, to all intents and purposes already 
exists, Station Engineers’ Branches having been formed in London 
(three), Manchester, Glasgow, and Birmingham, and they are 
under consideration, if not already actually formed, in many other 
large towns. 

Speaking for Birmingham, this branch caters for and includes 
a very large number of staff engineers, and I strongly advise 
Mr. Holt to get in touch with the Manchester Branch. 

Birmingham, Thos. N. Morris, Secretary, 

August 13th, 1917. Electrical Tradex Union. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. | 


Readers art invited to submit particulara of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest, = 


| Large Lifting Magnet. 


An improved Phoenix lifting magnet, 62 in. in diameter, recently 
tested at Messrs. STEEL, PEECH & ToZER's works, unloaded a truck- 
load of steel turnings in 7 minutes, which work ordinarily takes 
four men five hours to do; it filled four Jarge furnace boxes in 
four lifts with 3% tons of metal ; a truck load of tube scrap, weigh- 
ing 7 tons 7 cwt., was emptied in 6}, minutes. It is considered that 
the magnet would lift a solid ingot weighing 70 tons> The magnet 
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weighs 65 cwt. and requires about 50 amperes at 220 volts; the 
controller enables the load to be partly discharged if desired, and 
a safety device can be fitted to ensure the load being maintained 
even if the main current is interrupted.—/Jron and Coal Trades 
Reriew. 

; Pocket Lamps. 

Amongst a variety of designs for pocket lamp cases, MESSRS. 
Rose Bros., of 25, Milton Street, E.C. 2, have introduced a * trench 
lamp ” finished in khaki enamel, in which light is obtained only 
by lifting the top, as here illustrated. Short-circuiting is impos- 
sible. This case takes the standard three-cell battery. It will be 
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: Fig. 1.—TRENCH LAMP. 


noticed that the top forms a hood over the lamp, preventing the 


escape of the rays in undesirable directions, and there is no possi- — 


bility of the battery being accidentally run down by pressuge on the 
lamp in the pocket. They are also making a pocket accfmulator 
lamp, in which the cells are packed with glass wool; when the 
cells have been charged, the acid is drawn off, making the lamp 
unspillable. Other items, in addition to their usual lines, are new 
types of medical coils and a stock of general accessories, bell- 
wire, &c. 
A’ Large Self-cooled Transformer. 

Oil-insulated, self-cooled transformers contained in fluted tanks 
were, until recent years, limited to about 500 Kw. capacity, and 
units larger than this were usually of the oil-insulated, water- 
cooled or air-cooled type. However, with the development of the 
outdoor subistation there was created a demand for large trans- 
formers that would operate in any climate and under all kinds of 
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Fic. 2.—RADIATOR-TANK TYPE OUTDOOR TRANSFORMER. 
1 é 


weather conditions without an attendant. This gave new life to 
the self-cooled oil-insulated type of transformers, and new designs 
were developed. The result is that the sizes of self-cooled oil- 
insu'ated transformers have been increased until they have reached 
the p-oportions of the one shown in the illustration. This unit is said 


to be the world’s largest self-cooled transformer, and was built by 
the GENERAL ELEcTRIC Co., Schenectady, N.Y. Six of these units 
have been constructed for the Carnegie Steel Co. They are single- 
phase, 25-cycle, 8,000-K.v.a. each, giving a total capacity of 
48,000 K.V.A., and step the voltage down from 44,000 to 6,600. 

The unique feature of these transformers is the \construction of 
the external radiators, which consist of a number of vertical 
flattened tubes rigidly welded into headers which are flanged for 
bolting to the tank. The 24 radiators give a radiating surface of 
800,000 sq. in. As the oil is heated in the containing tank, it rise 
to the top of the tank and out into the radiators, while the cool 
oil flows in at the bottom, thus producing automatic circulation of 
the oil through the radiators. All seams and joints in the tank 
and radiators are welded to prevent oil leaking. The radiators are 
self-draining and have no pockets, preventing the accumulation of 
air at the top or moisture and sediment at the bottom. F 

The transformer winding is of the circular-disk-coil interleaved 
type mounted on the centre leg of a three-legged core.— Her. 
World, > 

Indian Ink Eraser. 

An eraser has been introduced with which Indian ink can be 
completely cleaned from tracing cloth. It is claimed that it leaves 
no trace of the ink, and does not injure the cloth. The article is 
being sold and manufactured under the trade name “ Rasindia” 
by Mr. E. H. ANDERSON, at 272, East 199th Street, New York. 
U.S.A. 


LEGAL. 


ALLEGED UNLAWFUL POSSESSION. 


-~ AT the Mansion House Police Court on the 10th inst.. Wm. James 


Mansell 33, an electrician of Woodley Road, Stoke Newington, wa 
charged, on remand, before Sir John Knill, with being 4n the 
alleged unlawful possession of one electrolier, an electric standard. 
and fittings, supposed to have been stolen. 

Mr. HENRY WELLS, acting secretary of the General Electric Co. 
Ltd., said the fittings were of their manufacture, but he could not 
say that they. had been stolen from them. 

MR. Doua.uas (Chief Clerk): Do you sell wholesale or retail ' 

WITNESS: Wholesale. They had not got prisoner's name on 
their as a customer. The value of these articles was 
about £9. 

SIR JOHN KNILL said he was satisfied that prisoner was not 
honestly in the possession of the articles, and sentenced him to 
14 days’ hard labour. 


GENERAL ELECTRIC Co., LTD., AND THE BRITISH GENERAL 
ELECTRIC Co., LTD., c. J. Ossawa & Co. 


ACCORDING to a Sydney ne-spaper,on June 22nd, in the Australian 
Courts, Mr. G. E. Flannery appeared for the plaintiffs, and 
Mr. F. R. Jordan for the defendants, of York Street, Sydney. in 
this matter, in which the plaintiffs applied for an injunction 
restraining the defendants from infringing the former's trade 


mark. 


His Honour made the following.orders in terms of the statement 
of claim, viz.:—(1) That the defendants be restrained from in- 
fringing the trade mark on certain electrical apparatus of the 
plaintiff, the General Electric Co.. Ltd.; (2) that the defendants 
be restrained from passing or attempting tO pass the defendants 
goods as the plaintiff company's goods; (3) that the defendants 
deliver up all apparatus in their possession which offend against 
the above injunction. 
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REFUSAL TO GRANT A LEAVING CERTIFICATE. 


THE refusal of the Bristol Corporation to grant a leaving certificate 
to H. J. Bridge, a wireman employed in the sales department of 
the electricity department, formed the basis of an appeal to the 
Bristol Local Munitions Tribunal, when the chairman of the 
Tribunal found that reasonable grounds had been established for 
the withholding of the certificate. The complainant alleged thst 
the Corporation acted unreasonably in refusing the certificate, 
inasmuch as they did not comply with the Keir Wages Clauses: 
he was an electrical fitter, a member of the A.S.E, and was 
paid at the rate of lld. an hour for 68 hours. which was «qual 
to a wage rate of 45s. 10d. per week of 50 hours; in addition. 
he received a 4s. war bonus. The district rate for an engineer's 
fitter in a “shore shop” in the Bristol district had been 
50s. a week of 53 hours since the award of the Committee of 
Production, which came into operation on April Ist, 1917. The 
complainant contended that there was no distinction in tbat dis- 
trict between an electrical fitter and any other fitter, and that the 
rate should be 50s. a week of 53 hours. 

The respondents contended that the engineers’ rate abore- 
mentioned was not applicable to their establishment ; the work 
done was similar to that of the local electrical contractors, whose 
electrical fitters were paid at 10d.an hour for a 50-hour week: 
and as they were paying complainant lld. an hour, they wer 
paying more than the district rate, and therefore complying with 
the Fair Wages Clauses; also the award of the Committee of 
Production had no application to their establishment. 

The judgment stated that the award did not apply to the shops 
of electrical contractors,»and that jthe respondents had not 
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infringed the Fair Wages Clause ; they had reasonable grounds for 
refusing a certificate to the complainant, and the complaint was 
dismissed. 
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COLLIERY ELECTRICIAN FINED. 


AT the Wigan: County Police Court, on August 3rd, Clifton 
Ramsdale, electrician, was summoned by the Wigan Coal and Iron 
Co. for failing to examine electrical apparatus at amine. MR.T. 
ELLIS appeared to prosecute, and said the defendant was employed 
by the prosecuting company as an electrician. On July 9th the 
defendant should have inspected Aspull Moor pumping pit, but he 
said some men were employed in the pit shaft, and therefore he 
could not make the examination. That might have been so, said 
Mr. Ellis, but defendant could quite easity have reached the 
apparatus another way. He entered in his log-book that an 
examination had been made, and made the entry “ All in order ` 
for that date. A fine of 40s. was imposed.— Wigan Obserrer. 
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SOUTH LONDON ELECTRIC SUPPLY CORPORATION r. CHARLES 
- A. BURBROOK. 


AT Lambeth County Court, before Judge Hodges, last week, the 
South London Electric Supply Corporation brought an action 
avainst Charles Alfred Burbrook, of 19, Bellevue Gardens, 
Clapham Road, to? recover £4 4s. 2d. for fixing electrical fittings. 
His HONOUR gave judgment for the plaintiffs for £3 14s. &d., 
with costs. i 


SOUTH LONDON ELECTRIC SUPPLY CORPORATION r. MRS. L. 
BOWMAN. 


AT Lambeth County Court, before Judge Hodges, last week, the 
South London Electric Supply Corporation brought an action 
avainst Mrs. Bowman, of 31, Athenfold Road, Clapham, to recover 
lls. 6d. for work done. 

Defendants daughter stated that the fittings were damaged 
when they went into the flat, and her mother was not responsible 
for their repair. When the inspector called his attention was 
drawn to them, and he said he would send a man to do the work. 

Judge HODGEs : You would not have had them repaired if you 
knew you had to pay for them ? 

WITNESS : No. 

Judge HopGes said he thought a mistake had been made. and 
save judgment for the defendant, with costs. 
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A DEFECTIVE PORTABLE LAMP. 


AT Falkirk, on Monday, before Sheriff Moffatt, the Greenock and 
Grangemouth Dockyard Co., Ltd., Grangemouth, were charged 
with having on June 7th in their yard, being a factory to which 
the Factory and Workshops Acts applied, allowed a portable electric 
lamp to be used by a ship's caulker, now deceased, on board a ship 
under construction, the lampholder of which was in direct metallic 
connection with the guard, contrary to the Electricity Regqlations, 
and particulary Regulation 13. Rao 

Evidence was given for the prosecution that there was no doubt 


the lamp which the deceased caulker had used was aviolation of — 


the regulations. For the defence, evidence was given by several 
witnesses, including the company’s electrical engineer, that a 
large number of caulkers and riveters had been drafted from 
Gilaszow in order to expedite the work of a particular ship, 
and the wastage of portable lamps on that ship was extraordinary. 
Several of the damaged lamps were produced in Court. One 
witness deposed that he had seen the lamps wilfully thrown at 
workmen, and he had also seen them placed in position as targets, 
and washers and nuts thrown at them. The workmen also wasted 
their employers’ time, for when new lamps could not be provided 
they remained idle until the broken ones were repaired. 

A representative from a Glasgow firm of makers spoke to supply- 
ing lamps to the company which did not conform to Regulation 13. 
The lamps were cheaper in the proportion of 2s. 9d. to 7s., and they 
did not question an engineer’s order. 

The SHERIFF found the defenders guilty, and imposed a fine 
of £3. He remarked that he was impressed with the difficulties 
of the company in carrying out work of vital and great national 
importance. It would never do for the company to stop work because 
they could not obtain lamps which conformed to the Government 
Regulations. That was not common sense, and it might be a question 
whether representation should not be made to the Home Secretary 
to have the Regulations made easier at such times. There seemed 
to be no doubt about the wilful breaking of lamps, and the desire 
of the workmen to waste their employers time. He trusted that 


no such evidence regarding workmen would be given in that Court ` 


again, and thought that if the men could be found who had committ d 
the damage alluded to, they should be severely dealt with. 


The Metric System.—The British Chamber of Commerce 
in the Argentine, which has a membership of over 250 British 
companies and merchants trading with the Argentine, has sent a 
*nemorial to the Prime Minister stating that, in the opinion of the 
Chamber, it is highly desirable, in the interests of British trade 
abroad, that the decimal metric system of weights and measures 
should be made compulsory throughout the Empire forthwith.— 
Times Trade Supplenrent. 


WAR ITEMS. 


Exports to Switzerland.—The “ London Gazetté’’ an- 
nounces that, by Order in Council, the exportation to Swit- 
zerland of celluloid wares, insulating materials, presspabn, 
and tin wares, with other items, has been prohibited. 


Trade with China.—The ‘‘ London Gazette ” for August 
10th contains a list of additional firms in China and Siam to 
whom articles may be exported. 


Australie.—The Federal Government has revoked the ban 
placed by the Federal Attorney-General, under the provisions 
of the Enemy Trading Act, on the Sterling Telephone and 
Electric Co., Ltd., and Conrad William Schmidt. 


Exports Prohibited.—The ‘‘ London Gazette ’’ for August 
14th contains amendments to the schedule of articles of which 
the exportation is prohibited. Amongst the additions to the 
schedule are the following :--Malleable castings—chain fit- 
tings, conduit fittings, lamp fittings, pipe flanges, stove fit- 
tings, tramway fittings; chemicals—mixtures and prepara- 
tions containing ethylic alcohol; manufactures of raw hides— 
pinions, &c., suitable for textile machinery; metal valves of 
all descriptions. 


Foreign-Controlleéd Companies.—The fourth report of the 
Enemy Influence Sub-Committee of the Unionist War 
Committee has just been issued. It deals with the - 
disclosure of the idertity of foreign-controlled companies. 
The report mentions that in deciding what steps 
should be taken to prevent foreign-controlled companies 
in the future from passing themselves off as British 
concerns, care must be taken not to discourage the invest- 
ment of foreign capital in the business of this country. The 
Sub-Committee expresses the opinion that it would be reason- 
able to require that where a company or corporation carry- 


ing on business in the United Kingdom is actually under 


foreign control, unless the existing title of the company 
clearly and correctly designates its foreign nature, the fact 
should be disclosed in its title by adding the words ‘“‘ foreign- 
controlled,” so that everyone having dealings with it, and 
the public generally, may be aware of such foreign control. 
In order to ensure the observance of the law, the Sub-Com- 
mittee recommends that the directors and secretary of every 
company or corporation should be required to make proper 
returns, stating the position of the company, to the Board 
of Trade.—Financial Times. 


Air-Raid Warnings.—Sir G. Touche asked the Home 
Secretary whether he was aware that, following the intima- 
tion that electric power stations desiring to receive telephonic 
air-raid warnings by day, such as had always been given by 
night when there was less risk to machinery and fewer hands 
employed, should apply to the police authorities, the Asso- 
ciated Municipal Electrical Engineers of Greater London made 
application, and received a reply suggesting that the object 
would be met by the arrangements for giving a general public 
warning when enemy aircraft were reported to be approach- 
ing the London area; if he was aware that the public warn- 
ing was rendered inoperative in the works in consequence of 
the noise of the machinery and other causes, and if he would 
reconsider the refusal to give direct warning by day as well 
as night. 

Mr. Pratt said the application from the electrical engineers 
was received before arrangements were made for a public 
warning in London, and when the public warning had been 
arranged for it was suggested that it might suffice for their 
purposes. He had not received any representations to the 
contrary from the Association, but he was communicating 
again with the Association. 


Trade Within the Empire.—The Prime Minister has ap- 
pointed a Committee of Ministers to report on the best 
methods and machinery by which to give effect to the resolu- 
tion passed by the Imperial War Conference in favour of 
special facilities being accorded for the exchange of the 
products and manufactures of the Empire. It is understood 
that the Government departments which will be represented 
on the Committee, of which Mr. Walter Long is chairman, 
are the Treasury, Foreign Office, Colonial Office, India Office, 
Ministry of Reconstruction. Board of Trade, Ministry of Ship- 
ping, Board of Agriculture, and the Ministry of Labour. 


Employment Exchanges.—The Civil Service Correspon- 
dent of the Daily Telegraph states that Mr. Hodge, Minister 
of Labour, has decided on a new scheme which will have an 
important bearing on the ftture usefulness of the Employ- 
ment Exchanges, and undoubtedly will commend itself to 
employers and. workers. Over the United Kingdom, until 
now, only about 20 local advisory committees have been estab- 
lished. In future there will be an Advisory Committee 
attached to each exchange. The committees will be em- 
powered to discuss anything they choose, and to advise and 
make suggestions as they think fit. It is estimated that about 
300 of these Advisory Committees will be set up all over the 
kingdom. London will have one Central Committee, but 
with sub-committees in close touch with each exchange. 
Under Mr. Hodge's scheme all trades and industries will be 
represented in one omnibus committee, composed of one-half 
employers and one-half: workers. 
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Labour Disputes.—Numerous resolutions, it is stated, 
have been received by the Executive Council of the Amal- 
gamated Snciety of Engineers from branches and district 
committees expressing dissatisfaction at the inadequacy of the 
Committee of Production’s award relative to the wages in the 
engineering and foundry trades. As the result, the Executive 
Council has sent a letter to the Committee on Production, in 
which it states it is essential that the Committee should be 
made conversant with the state of feeling manifesting itself 
throughout the country among the members with reference 
to the award, as they deem the advance of 3s. a week totally 
due to the increased cost of living. The executive has received 
a communication from Dr. Macnamara to say that the Board 
of Admiralty has decided that the award shall be applied to 
workmen in the Royal dockyards, and that mstructions have 
been issued to that effect.—Daily Telegraph. 


Exemption Applications.—At Rochdale, Mr. G. Webster, 
trainways manager, appealed for J. Crossley (36, Class A, 
single), electric wireman, and four married imotormen, three 
Class A and the other B1, and all under 82 vears of age. Mr. 
Webster said he had lost 43 drivers out of SS, and was still 
14 short. He was trying to obtain substitutes wherever pos- 
sible. Crossley was conditionally exempted, and the others 
put back to November lth. 

At Burnley, an electrical engineer, now in the Army, ap- 
pealed for an engineer, married, 29, C1, but previously re- 
jected. Exemption to September 30th was given. 

At Slough, the Military appealed against absolute exemp- 
tion held by W. C. Hayward (88, A 1), electrician. Hayward 
was stated to have entire charge of an electric plant. Appeal 
allowed, certificate cancelled, and three months’ temporary 
exemption allowed, with no further appeal without leave. 

At Hereford, Messrs. Harding Bros. appealed for H. C. 
Owens, electrician; exemption until October J5th. 

At Hastings, Mr. Wordley appealed for R. C. Merrifield 
(40, Al), electrician, and a member of the Fire Brigade; 
three months’ conditional exemption. 

At Rawmarsh, the Mexborough & Swinton Tramway Co. 
appealed for the retention of two motormen: one, aged 8, 
had his'‘exemption confirmed; the other appeal, referring to 
a discharged soldier, was deferred for further information. 

An appeal was made by the Military to the Herefordshire 
Appeal Court for J. Langford (33, B 1), electric light atten- 
dant, who had been exempted locally. Respondent was put 
back to October Ist, with an examination by the Central 
Medical Board in the meantime. : 

At Oldham, exemption was claimed for a Corporation tramear 
driver (32, B1). It was stated that he was 22 davs below the 
age limit for men employed on work of public utility. He 
was given exemption until November Ist. 

At High Wycombe, an appeal was lodyed by E. H. Milner 
(39, C1), electrical engineer; on his remaining a Special Con- 
stable, he was given three months’ temporary exemption. 

At Castleford, the Military appealed against exemption held 
by C. J. Cox, electrical engineer, nassed for general service. 
Several firms wrote stating that they were dependent upon 
Mr. Cox for repairs, &c., and the appeal was disallowed, and 
the exemption allowed to remain in force. 

At Gloucester, conditional exemption was conceded to an 
electrician (20, C1), said to be the only man left capable of 
looking after the plant at several theatres. The Military 
representative intimated that he would appeal against the 
decision. - 

Before the County Appeal Court, exemption was claimed 
by Mr. Albert Willcox (39, C2), electrical engineer. of Farn- 
ham Common. It was certified by the Acting Tuberculosis 
Officer of the Bucks. County Council that appellant had 
tuberculosis of the lungs. Six-months’ temporary exemption 
was granted. 


BUSINESS NOTES. 


Electrical Trade with the British West Indies. —The 
following particulars of the imports of electrical goods into the 
British West Indies and British Guiana are taken from a report 
by the Canadian Trade Commissioner at Barbados, which is published 
in the July 2nd issue of the “Weekly Bulletin” of the Canadian 
Department of Trade and Commerce :— 

Although electricity has been introduced into Barbados, Trinidad. 
British Guiana, and Jamaica, for lighting and for power for 
tramways, it has not come into general use, and there is a wide 
field for its expansion for lighting and domestic purposes. For the 
whole of the West Indies the value of the imports of electrical 
apparatus and fittings amounts to only £35,000 a year, This. how- 
ever, does not include machinery or the large quantity of copper wire 
required by the tramway, electric lighting, and telephone companies. 
The value of wire used considerably exceeds the value of electrical 
apparatus. Of the requirements for electrical goods of all kinds, 
the United States is at present the largest supplier. but the bulk of 
these goods came from the United Kingdom previous to the war. 
The United States has now practically all the trade of Trinidad 
and Bermuda, about two-thirds that of Jamaica, and more than 
half that of British Guiana. The United Kingdom comes next, 
supplying the greater part of the trade of Barbados, about one-third 


‘ London House, Finsbury Square, 


of that of Jamaica, and practically all the trade of the Windward 
and Leeward Islands. 

There are only three cities in the West Indies that have electric 
tramway services, namely, Kingston (Jamaica), Port of Spain 
(Trinidad), and George Town (British Guiana). It is understood 
that after the war the existing mule tramway system in Barbados 
will be replaced by an electrical system ; the rails and some of the 
machinery required have already been imported. . 

Electric motors are being gradually introduced into the larger 
sugar factories, engineering establishments, cotton ginneries, and 
also for dental and other minor purposes where electric current 
can be obtained. In the last few years electric fans have been 
installed in the principal commercial and public offices. In all 
the principal hotels and private residences ‘electric belis are now 
fitted. i i 
Throughout the larger islands complete telephone systems are to be 
found. ; 

As regards the electric fittings used in the West Indies, &c., it i 
to be noted that the electric lighting system in Barbados follows 
the British practice in using the bayonet type of lampholder. but in 
British Guiana, Trinidad, and Jamaica, the American screw-base 
type is in use. , 

In the Windward and Leeward Islands electricity has not been 
introduced to any extent. Attempts to introduce electric cookers 
into the larger islands -have, up to the present, met with little 
success.— Hoard of Trade Journal. 


Catalogues and Lists.—Messrs. Sterns, Isro., Royal 
E.C. 2.—Leaflet relating to 
“ Balagrip Bricks” for balata belts, and “ Excelsior Sternoline™ 
for use in screw and automatic lubricators.. 

THE CREDENDA CONDUITS Co., LTD., Birmingham.—Three 
showcards executed in colours, showing “ Creda ` electric fires in 
the nursery, in the bathroom. and in the trenches—very effectively. 

Messrs. Rost Bros., 25, Milton Street, E.C. 2:—Special cata- 
logue of pocket lamp cases, pocket accumulator lamps, dry 
batteries and accumulators, bulbs, &c. 


Book Notice.—‘“ Science Abstracts.” 
Vol. XX. Part 7. July 30th, 1917. 
Price 1s. 6d. each net. 


Bankruptcy Proceedings.— FREDERICK BROWN, 8, Staf- 
ford Street, Llanelly.—Order of discharge, as from July 6th, 1919. 


G. J. T. J. PARFITT, 11, Priory Road, Keynsham.—Notice is 
given of intended dividend. Last day for receiving proofs, August 
28th, 1917. Official Receiver, Mr. C. H. King. 


Private Arrangements.— BASIL CHARLES COUSENS, 
81, Bold Street, Fleetwood, and 6, Albert Square, and Wyre Dock, 
Fleetwood, electrical instrument maker.—A meeting of the creditors 
was held at Preston, when a statement of affairs was submitted 
showing liabilities totalling £1,184. The net assets were £89, 
disclosing on paper a deficiency of £589. It was stated that the 
debtor had, owing to proceedings and judgment, consulted his 
solicitor a few days before the meeting, and it had been considered 
desirable to protect the assets for the benefit of all concerned. 
Owing to his being engaged on Government work he was not pre- 
sent at the meeting. There was no offer before the meeting, bat 
several creditors expressed the opinion that it would be better if 
the debtor could make some proposal. It was decided to confirm 
the deed already executed in favour of Mr. Todd (Preston), a Com- 
mittee of Inspection being elected. The following are the 
creditors :— 


A and B, No. 235 
London: E. & F. N. Spon 


British Thomson-HoustonCo... £27 Falk, Stadelmann & Co, .. 23 
“ Bankers ”.. ie a .. 286 Great Grimsby Salt Co... .. 16 
Bowcock & Wilkinson .. Se 57 Heath & Co. Sie 2 .. A 
Baxendale & Co. .. oe T 18 Munroe & Co., Ltd. a we ll 
Baxendale Bros., Ltd. .. -. 486 Mason, J. W., & Co., a. . B 
Cookson, Ltd. " es ih 14 Penman, Dr. a . B8 
Close, Albert ii a ze 83 Preston & Sons, Ltd. eo B 
Callender’s Cable Co. .. és 83 Potter, John Ye . . B 
Edelshaw & Bons .. = P 16 Parkinson, N. Bae ea .. 14 
Fleetwood Trawlers ce 14 Whittington & Wilson .. ae 16 


Fire.—Considerable damage was caused by an outbreak 
of fire at Silvertown early on Saturday morning at the Winchester 
Street Works of the India-Rubber, Gutta-Percha, and Telegraph 
Works Co. The outbreak was discovered in a huge building of four 
floors, and, owing to the inflammable nature of its contente, the 
two upper floors were quickly involved.— Financial Times. 


Advance in Prices.—The Sterling Telephone and 
Electric Co., Ltd., announce that from the 13th inst. all list 
prices are further advanced: 20 per cent., with certain specified 
exceptions. 


Liquidation. —Kortixc Bros., LTD., 53, Victoria Street, 
London, S.W. 1.—This company has gone into voluntary liquidation 
for the purpose of getting rid of all enemy connections. The 
business has been sold as a going concern,‘with all assets and 
liabilities, to a new company under the name of Korting Bros. 
(1917), Ltd., which will carry on the business as an entirely British 
concern, at the same address. 


Company Directors.—The B. of T. has published in the 
London Gazette of August 14th a schedule prescribing the form in 
which the particulars required by Section 2 of the Companies 
(Particulars as to Directors) Act, 1917, are to be sent to the 
Registrar of Companies, and an amended form to be used in 
making the list of members and summary of capital required hy 
Section 26 of the Companies (Consolidation) Act, 1908, as amended 
by the former Act. 
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Trade Between the United Kingdom and Canada.— 
The Imperial Trade Correspondent at Winnipeg (Mr. W. J. Healey) 
reports that the Winnipeg Board of Trade (i.e., the Chamber of 
Commerce) has appointed a new Standing Committee with the object 
of promoting trade between the United Kingdom and Canada. This 
Committee, which is to be known as the Imperial Trade Committee 
of the Winnipeg Board of Trade, is prepared not only to answer all 
questions by British manufacturers bearing on the trade within 
the Empire, but to receive, and have properly displayed, samples 
from any British manufacturer. By this means, it is thought, im- 
porters in Western Canada will have an opportunity of handling 
British-made goods which are suitable for that territory. Samples 
submitted can usually be sold, and the proceeds, less a small com- 
mission to cover incidental expenses, remitted to the exporter. 


The Committee will also endeavour to establish connections ’ 


between the importer and manufacturer, or the importer and agent. 
Communications from the British firms should be addressed to the 
Secretary, Imperial Trade Committee of the Winnipeg Board of 
Trade, Winnipeg.— Bourd of Trade Journal. 


Trade Announcement.— Messrs. GRINDLAY, Ross, AND 
Co., Ltd., Glasgow, announce their removal to Adelphi Engineering 
Works, Reid Street, Bridgeton, Glasgow. Telephones: Bridgeton 
1721 and 1722. Telegrams: “ Grindlay,” Glasgow. 


Plant for Sale—Nuneaton Corporation has for disposal 
a complete electrical plant, suitable for a private installation. Full 
particulars are given in our advertisement pages to-day. 


~ 


LIGHTING AND POWER NOTES. 


Australia.—Consideration is being given by the Sydney 
City Council to the question of acquiring a coal mine to provide coal 
for the municipal electric supply station. A coal-bearing property 
is being inveatigated.—.Welbourne Age. 

The Sydney City Council has been advised that the High Com- 
missioner for Australia has been notified that it is impossible to 
sanction priority for a steam turbine plant for the Council, and 
suggeating that the Council should reduce the supply of power to 
private customers, and thus provide adequate supply for national 
and public purposes. 

Balls Head, Sydney, N.S.W., is to be transformed into the largest 
coaling depét in the Southern Hemisphere, at a cost of about 
£500,000 ; stocks of coal of 60,000 tons and upwards will be 
carried, as well as stores of oil fuel, kc. The colliers will be 
discharged by mechanical grabs, and the coal sent to the stacks by 
means of electrical conveyor belts. Electrical weighing machines 
are included in the plant, and will work in conjunction with the 
conveyors.— Colliery Guardian. 

The Wollongong Council has been informed by the Public Works 
Department that a feeder can be run from the Port Kembla. - 
Cordeaux transmission line, enabling an electric supply scheme to 
be started.—Sydney Erening News. 

The Warrnambool (Vic.) T.C. and Water Trust has decided to 
provide for a future municipal electricity supply in the town by 
installing new 150-H.P. high-speed engines at the water supply 
pumping station ; until the electric supply is installed, the new 

plant will be utilised for pumping only.— Melbourne Age. 


Bacup.—At a meeting of the T.C., Councillor J. H. 
Lord said there was a general satisfactory increase month by month 
in the demand for electricity ; they had not been able to meet the 
Rawtenstall Corporation with regard to the question of a bulk 
supply, but were asking for a conference, so that the matter might 
be settled. 

Canada.—lIn a recent article, by Mr. W. R. Bonnycastle, 
n the Zlectrical News, the author draws attention to the power 
-quirements of Vancouver City, advocating that the city should 
ecure a power site at Bridge River, 138 miles away, where an 
yperating head of 1,400 ft. could be obtained, and, with storage 
‘acilities, 500,000 H.P. could be developed. ‘The cost of the develop- 
nent would be $45 per H.P. at the power house, and at Vancouver 
70-90, depending on the energy delivered. This development 
ould supply a large portion of the province, and is said to be 
onsiderably less costly than those proposed for Winnipeg. . 

A` company is erecting a large plant at Shawinigan Falls, 
Juebec, for the purpose of manufacturing carborundum and 
ther abrasives. A contract has been made with an electric power 
ompany to supply 20,000 H.P. to the new enterprise. It is 
that the construction of the plant will be completed by 
he end of the year, and that a staff of 300 men will be employed 


t first. : * 
Colchester.—Prorosrp New Station.—The Electricity 

ommittee has under consideration a scheme for erecting and 

pping a generating station on the river ; the existing works 


a d be converted into a main distribution sub-station. 


oul 


Continental.—Sratn.—In discussing the future of the - 


ectro-chemical and electro-metallurgical industries in Spain, 
a Energia Electrica concludes that the principal Spanish rivers 
nd their feeders could supply 1,200,000 H.P. for their development, 
- which only 400,000 H.P. is at present utilised. 

‘The Sociedad Hidroelectrica del Pindo has been granted the use 
>the whole of the water power obtainable from the River Dobra, 
rvieda Province, for utilisation for industrial purposes, 


a 
me r 


Greasbro’.— PROVISIONAL ORDER. — The U.D.C. has 
decided to make an application to the B. of T. for a Provisional 
Order to authorise the supply of electricity for public and private 
purposes within the urban district. 


Hereford.— ELECTRICITY Pricks.—The Electricity Con- 
mittee has recommended that, with the exception of reverting to 
the previous daylight schedule of prices, plus the advances, it will 
be unnecessary to raise the prices of electricity further. The 
Finance and General Purposes Committee had recommended 
increased charges to all classes of consumers. 


Harrogate.—The T.C. is endeavouring to get permission 
from the military authorities to keep all the public electric lights 
in operation during the coming winter. 

BoILER By-PrRoDUCT PLANT.—The Electricity Committee has 
recommended the Council to make application to the L.G.B. for 
sanction to borrow £4,710 for the installation of a by-product 
steam boiler plant, in accordance with the designs and specifi- 
cations of the borough electrical engineer. 


India.— ELECTRIC POWER IN COLLIERIES.—The collieries 
of India, and especially those in Bengal, have, during the past few 
years, been gradually adopting electricity as a motive power in 
place of steam. Companies owning a number of collieries have 
recently effected an economy by installing units at a central station 
and distributing electricity to the various collieries.— Colliery 
Guardian. 

Leeds.—ProposeD Loan.—Application has been made 
by the Electricity Committee to the L.G.B. for powers to borrow 


asum of £25,000 for mains extensions, and also a similar amount 
for the erection and equipment of sub-stations. 


London.—MaryYLEBONE.—The general manager of the 


~ electricity supply department reports that the output of electricity 


for the four weeks ended July 26th last was 878,150 units, as 
compared with 836,900 units during the corresponding period 
of 1916. 

Manchester. — Evectric CookING AND HEATING 
APPLIANCES.—In the current year’s estimates of the Corporation's 


_ Sanitary Committee, £250 is provided to cover the expenditure of 


the Air Pollution Advisory Board for chemical analysis and 
research work in connection with electricity, gas,and coal cooking, 
and heating appliances. The Committee reported that an appli- 
cation had been made to the Committee of the Privy Council for 
Scientific and Industrial Research for a grant in aid of the work, and 
that a reply had been received stating that the Privy Council had 
promised the sum of £150, subject to certain conditions. 


Marsden.—The U.D.C. has considered a letter from the 
Yorkshire Electric Power Co. on the lighting question, and a 
special meeting is to be convened to discuss the matter with the 
company. 

Middleton.— BULK SurpLy.—The Corporation has had 
under consideration the report of the electrical engineer on the 
proposal to convert the electricity works into a transformer and dis- 
tribution station to deal with a bulk supply of electricity from Man- 
chester, stating that under the proposed arrangement an increased 
output of 70 per cent. above the capacity of the present plant 
could be immediately provided to meet the future demands, and an 
estimated saving in wages, maintenance cost, and repairs, &c., of 
over £900 per annum could be effected, whilst the saving in the 
amount of coal consumed in the generation of the electricity at 
Manchester, as compared with Middleton, would be 1,500 tons per 
annum. The town clerk has been instructed to communicate with 
the Coal Controller on the matter. 


New Zealand.—The revenue of the Auckland Corpora- 
tion electricity department for last year was £60,326, and the 
gross profit was £34,033. In his annual report, the city electrical 
engineer states that there was an increase of 10 per cent. in the 
output as compared with the previous year, which would have 
been, much greater if conditions had been normal and materials 
available.—Auckland Weekly News. 


Perth. Prick INcREAsE.—The Corporation Gas and 
Electricity Committee has agreed to recommend an increase in the 
gas rate, and an all-round increase of 40 per cent. on the electricity 
rates. 

Peterborough.— PRICE INcREAsE.—The T.C. has decided 
to further increase the price of electricity, as from September 30th. 
by 10 per cent., making a total additional charge on the pre-war 
rates of 20 per cent., and to notify the Electric Traction Co. that 
the rates paid for current are to be revised three months hence. 


Sheffield. — Arrangements have been made for the 
transfer to Sheffield of 28,000 Kw. of plant which is to be installed 
in the emergency power house at Blackburn Meadows, and the general 
manager has been authorised to place contracts for the necessary 
machinery, boilers, and works, at a total estimated cost of 
£560,000. This includes plant, &c., already ordered. Mains are 
to be extended at an estimated cost of £2,092. 


Sunderland.—The T.C. has decided against the recom- 
mendation of the Electricity Committee that the services of the 
borough electrical engineer should be temporarily lent to the 
B. of T. Coal Mines Department. 

The T.C. has decided that no services for the supply of electricity 
be laid unless the consumer first provides a priority certificate of a 
sufficiently high category to enable the Electricity Department to 
purchase the material required for the work, 
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Tasmania.— According to the Melbourne Age, the Lake 
Margaret hydro-electric plant is to be extended by the Mount 
Lyell Co., so a3 to make available 8,000 H.P. additional to the 
present installation, at a cost of about £70,00U, the aygrevate 
expenditure in this connection being approximately £230,000, At 
the request of the Government, the Mount Lyell Co. has investi- 
rated a scheme for generating electricity on the King River. The 
results indicate that it appears ‘economically feasible” to install 
a 30,000-H.P. plant. Additional power from the Lake Margaret 


installation will, in the first instance, be used for the electrolytic 
production of speller. 


Whitworth.—The Council has been in communication 
with the Rochdale Tramways Committee, with a view to obtaining 
electricity from the overhead wires for street lighting purposes, 
and has been informed that the scheme would be impracticable, as 


a voltage in the wires varied considerably, and at times was very 
ow. i 


TRAMWAY AND RAILWAY NOTES. 


Australia.—The Brighton (Vic.) Council has decided to 
apply for an Order in Council authorising the construction of 
electric tramways in its territory. 

According to the Melbourne Argus, the net profit of the Mel- 
bourne Tramways Board forthe first year soperatiny of thecable tram- 
way system will be about £350,000. Last year, under the Melbourne 
Tramway Co.’s management, the revenue from traffic was £805,000 : 
this year the total earnings will be, approximately, £841,000, and 
with earned interest and income from other sources £857,000. 
Though the income of the Tramway Board will be considerably 
more than was received by the Tramway Co.. its expenditure will 
be heavier. as wages, fuel, &c., have considerauly increased, and the 
law costs, consequent on the arbitration proceedings over the pur- 
chase of the Melbourne Tramway Co.'s cars and other equipment, 
will mean additional expenditure. The Tramway Co. last year 
paid £312.000 in dividends, and transferred £97,858 to reserve, &c. 
The Board will probably be able. with an extra income of approxi- 
mately £35,000 for the year, to meet the increased cost of labour 
and materials and show a net profit of about £350,000: these 
accumulated profits will be invested until such time as Parliament 
directs what shall be done with them. 


Bradford—Trarric Recrerpts.—In the week ended 
August 4th, the receipts on the Corporation tramways were 
£7,653, an increase of £299 on the corresponding week of last 
year. For the 126 days of the current year the income has been 
£137,631, an increase of £12,620 on the corresponding period 
(127 days) of last year, whilst last year's figure was an increase of 
£270 over 1915. 


Continental.—Sraix.—The installation of mechanical 
communication between Coruna and Santiago has been mooted for 
over 20 years, and now active steps are being taken to realise a 
scheme. A company has been formed to construct an electric 
tramway to link the two cities, the funds being provided by pro- 
minent individuals in both the provinces in which the cities are 
situated. 

A company is in course of formation for the construction of an 
electric tramway in the Asturias,the Diputacion and Municipalities 
of Oviedo, Norena, and Pola de Siero having agreed to make a yearly 
subvention of 70,000 pesetas for 10 years. 


Doncaster.—The Corporation tramway receipts for the 
four days of the Bank Holiday period totalled £764, as against a 
total of £439 last year. The ‘Bank Holiday Monday figure was 
exceeded by the Saturday total of £286, which was a record day 
in takings. 


Leeds.—The tramway receipts for the week ended 
August 4th were £10,719. an increase of £94 over those of the 
corresponding period of last year. The paseengers carried were 
2,320,000, an increase of 35,000. The receipts for the 18 weeks of 
the current financial year have_been £197,943, an increase of 
£20,414 over the corresponding period of last year. 

WOMEN INSPECTORS.—The threatened trouble on the city tram- 
ways, owing to the appointment of six female inspectors, has been 
settled. The female inspectors are to be retained, but the Tram- 
ways Committee undertakes to appoint as future inspectors. former 
employés who retufn from the Army but are unfit for drivers, if 
they are suitable for the work, or other male employés. In any 
case, the appointments are but a war-time measure. 


Manchester.— TRAFFIC CONGESTION ScHrEME. — The 
Special Committee of the Corporation. which has been considering 
the question of traffic congestion in the central area, has prepared 
a scheme which will be submitted to the City Council at the 
September meeting; the scheme provides for the laying of two 
new tramway tracks to ease the severe congestion in Piccadilly, 
London Road, and Oxford Street, provision of tramway terminals, 
and the purchase of property, &c., estimated to cost between 
£1.000,000 and £1,500,000. 

MANCHE TER AND SALFORD AUGUST HOLIDAY TRAFFIC.—The 
three days’ receipts of the Manchester Corporation tramways were 
£10,021, against £9,763 for the corresponding period in 1916 and 
£8,303 in 1915. The 1917 daily figures were :—Saturday, £4,106 ; 
Sunday, £2.480; and Monday, £4,335: while Salford’s tram- 
way receipts for the same period amounted to £5,313, against 
£3,034 in 1916, 


Newport (Mon.).—The Light Railway Commissioners 
have submitted to the B. of T. for confirmation an order made by 
them for the construction of a light railway. 


New Zealand.— The Wellington City Council has decided, 
owing to the shortave of labour, to adopt a scheme for the curtail- 
ment of the tramway services, and to impose a minimum fare 
of 3d.—Auckland Weekly News, 


Sheffield.—The Overhead Line Superintendent (Mr. 
S. W. A. Sturman) is to act on a Committee of Overhead Line 
Engineers. which is to consider the question of standardisation of 
overhead line materials. The Committee has been appointed by 
the Municipal Tramways Association. The general manager has 
elisposed of five sets of second-hand magnetic brake fittings, taken 
off cars purchased from the London County Council, to the 
Rotherham Corporation Tramways, at £10 per set. 

The Corporation Tramways Committee has considered the 
question of wages to be paid to women engaged as labourers in the 
car repair shops at the Queen's Road works, and authorised the 
payment of the same rate per hour—viz., 64d.—-as is paid to the 
men, plus the amount of war allowance paid to the women of 
78. per week. 


A 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—On June 23rd, Mr. Justice Powers made 
known his award in the plaint of the Commonwealth General 
Division Telephone Offiters` Association against the Public Service 


~ Commissioner and others. The proposed award isthat the rates of pay 


shall be :—Telephonists, first year, £54; second, £72; third, £1"; 
fourth, £102: fifth, £114: sixth. £126, with a further sum of «5 
a year to all who have acted as telephonists for six years or mor. 
and are employed in central exchanges in capital cities to do 
trunk-line work. Telephonists of 21 years and over shall be paid 


a minimum of £110. Monitors, first year, £150; second. 
156; third, £162; fourth, £168; fifth, £174. Super- 
visors, first year, £180; second, £186; third, £192; fourth. 
£196. Telephonists at work in any central city exchange 


between 10 am. and 6 p.m. shall not be required to work 
for any time exceeding 34° hours without a break of 1) 
minutes, or a break for meal, or exceeding 24 hours if they are 
required to stand continuously at their work. All work performe! 
in excess of the roster hours of duty in any one week shall be 
deemed overtime, and paid for at the rate of time and-a-half. For 
duty on Sundays, officers shall be allowed a day off in the next 
week, and half a day’s pay shall be paid at the rate of time and-s- 
half. For duty on holidays, officers shall be paid at the rate of 
double time, but not double time in addition to the ordinary pay 
for holidays. ‘The award will not come into operation until the 
expiration of 30 days after it has been laid before the Common- 
wealth Parliament.—Sydney Morning Herald. 


Fleetwood.— At Fleetwood Petty Sessions, on August 9th. 
G. Kearsley, E. Banks, L. Eaves and F. Stanton were summone} 
for damaging telegraph insulators by throwing stones. Kearsley 
was fined £5. Banks £1, Eaves £1, and Stanton is. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Australia.— MELBOURNE.—October 10th. Department 
of the Navy. Pumping plant and equipment for the Commonwealth 
Naval Dockyard, Cockatoo Island, Sydney. Sp2cifications from 
the Director of Navy Contracts, Melbourne. 


Keighley.— August 21st. B. of G. Electric fittings anil 
accessories for lighting the main block at the infirmary. Mr. 5. 
Green, Clerk to the Guardians. A 


Kettering. — August 28th. Electricity Department. 
Supplying and laying 754 yards of lead-covered cable, with three- 
core pilot ; feeder pillar, dividing boxes, switchboard instrument- 
and stoneware troughing. See “Offcial Notices ` to-day. 


London. — BERMONDSEY. — Sept. 7th. B.C. 
rotary converter, See ‘ Official Notices” August 3rd. 

H.M. OFFICE OF WorRKs.—Auguat 20th. 400 miles of bell wire. 
See “ Official Notices” August 10th. 


Manchester.— August 18th. Supply, &c., of two elev- 
trically-driven turbo-pumps with automatic control and switch- 
gears, &c., for the Waterworks Committee. The Secretary, Water 
Department, Town Hall. 


Portsmouth.— August 28th. Tramways Committee. SIX 
months’ supply of engine-room stores, insulating material. &+- 
See * Official Notices’ August 10th. ` 

Rathmines.— August 29th. U.D.C. 500 tons of o: 


for the electricity works. Particulars from the Electricits 
Department. i 


j00-KU. 
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CLOSED. 


Heywood.—T.C. Supply of 300 tons of coal: Mr. John 
Chadwick. | 

Peterborough.—T.C. Coal for the electricity works : 
Fairweather & Son, £1 1s. 7d. per ton. ; 


Sheffield. — The T.C. has accepted the tender of 
Dewhurst’s Engineering Co., Ltd., for the supply and delivery of 
300 steel boiler tubes, also the tender of the Stirling Boiler Co. for 
a similar quantity of boiler tubes. Items covering transformers 
of 2,500 and 5,000 K.v.a. capacity respectively are to be added to 
the schedule in the contract with the British Electric Transformer 
Co., Ltd., for the supply of transformers, accepted on August 
Ist, 1916. | 3 


NOTES. 


Thoughtlessness in Power Plants.—The thoughtless 
man in the power plant is the type that opens the valve on the 
wrong boile» and traps a fellow employé inside in a cloud of 
sizzling steam, who blows down the boilers with the blow-off con- 
nection open to a dead boiler with men working inside, who 
unthinkingly closes the wrong switch or grabs hold of a live high- 
voltage circuit, or numerous other things that could be mentioned. 
He is thoughtless because he is so busy thinking about what he 


did yesterday or what he expects to do to-morrow. or puzzling his. 


brains about problems foreign to his work, that he has no time to 
keep his mind on what he is doing, and as a result jeopardises the 
lives of his fellow workers and the equipment under his care. 

Not long ago several painters were painting the ceiling and 
walls of a large power house. At this particular time they were 
working above the switchboard. To keep the board and wiring 
from being spattered with paint, they had draped a large piece of 
canvas over the board and busses. About this time a friend dropped 
in to visit the chief, who had also just come in. He gave one glance 
at the canvas over the switchboard, and then asked the chief what 
would happen if one of the. circuit-breakers should open on a 
heavy short-circuit. The chief saw the point, and started to draw 
the switchboard operator's attention to the dangerous condition, 
when the thing happened. 

The eystem was 6v0-volt direct-current, and the circuit-breakers 
were mounted at the top of the board. The old canvas, soaked 
with paint, oil, benzine, &c., was hung on the top of the board and 
draped down over the front, probably not being over two inches 
from the carbon contacts of the breakers. It seems only an 
instant after the breaker opened before the canvas was a mass of 
flames. The smoke and fumes blinded the men, who were working 
directly above, so they were unable to do anything to save themselves, 
and to add to the situation, one of them dropped a small iron bar, 
which went end first through the canvas and fell across the 
bus-bars. There was a flash and a roar as the circuit-breakers for 
the machines blew out and shut the whole system down. The 
men, terror-stricken, jumped to the floor. Two of them were 
seriously injured, one having both legs broken and another an arm 
broken in two places besides several ribs ; the rest escaped with 
minor injuries. The switchboard operator had allowed the painters 
to cover up the board according to their own discretion, and had 
paid little or no attention to how they did it, because he was busy 
laying out a wiring diagram for a friend’s garage. - ` 

The absent-minded man has no business in the modern power 
plant, and if he is unable to take enough interest in his work to 
keep his mind on what he is doing, he had better look for a less 
exacting vocation, where the results of his mistakes are not of 
much consequence.—E, W. MILLER, in Power., ' 


Electric Announcer at Dutch Auctions.—The Office of 
the United States Commercial Attaché at the Hague reports that 
at the regular trade auctions, held in the Netherlands, instead of 
having an auctioneer call for bids, there is a large dial, provided 
with an index hand. The face of the dial is marked with prices 
increasing in clockwise fashion. The hand is set at a price above 
that which the goods offered will probably bring. then is slowly 
moved to lower and lower figures until some trader indicates his 
willingness to buy. Electric push-buttons are connected with the 
dial, which the traders press when a price satisfactory to them is 
shown by the dial. As the trader presses his button his number 
appears on the face of the dial, and the lot of goods is sold to him 
at the ptice indicated by the index hand. There is no noise or 
confusion, and the auctions are finished in a remarkably short 
space of time.—Juurnal of the R. S. A. 


Trade with Italy—The following inquiries for agencies 
for United Kingdom firms from persons and firms in Italy, some of 
whom formerly represented German and Austrian firms, have been 
received at the British Chamber of Commerce for Italy, 7, Via 
Carlo Felice, Genoa. The inquirers are desirous of negotiating for 


agencies now, irrespective of whether United Kingdom firms are ` 


able to give deliveries at present. All communications regarding 
the inquiries should be sent to the Secretary of the Chamber, as 
above, quoting the reference numbers :— 

An Italian firm at Bari wishes to represent manufacturers of 
motors, machinery, and tools for agricultural, electrical, and 
building purposes (1,401). 

A firm of engineers at Genoa would represent firm manufacturing 


or exporting electrical materials, steel, tools, general machinery, 
and engineering goods ; also chemicals (1,404). : 

An engineer, who is manager of a mining company, 18 prepared 
to take up the representation of manufacturers of industrial 
machinery in general, particularly for shipbuilding (1,406). _ 

A Bologna agent (British subject) wishes to obtain agencies for 
manufacturers or merchants who are interested in trade with Italy 
(1,407).— Board of Trade Journal. 


German Electrical Plant Failure at Sydney.—We read 
in the Sydney Morning Herald that on June 15th, at Sydney, the 
Lord Mayor gave an explanation regarding the use of German 
electric light machinery by the City Council. He said that the 
machinery, which was supplied under a German contract, was 
giving only 80 per cent. of the power anticipated. The City 
Council had retained a sum of between £4,000 and £5,000 owing 
to the fact that the machinery had not been successful. Imme- 
diately the order for the duplicate set was cancelled the Council 
took steps to make a contract with a British firm for supplying a 
set, and this machinery was now running. The Lord Mayor 
added :—‘ There is no machinery lying in bond or in any place in 
Australia of German origin, or of German manufacture, for which 
the City Council has paid, and has not taken delivery. Secondly, 
there is no machinery of German origin or manufacture, intended 
for the Sydney Council, in bond in Sydney or any other place in 
Australia for which the City Council has not paid ; and thirdly. so 
far as is known, there is no machinery of German or any other 
origin or manufacture for disposal in Sydney. or in any other place 
in Australia, which could be used by the City Council in increasing 
its output.” 

According to the Sydney Daily Telegraph, it had been alleged 
that German machinery was available in bond, and might be 
obtained by the City Council with a view to increasing the 
output and retaining the services of the men who were recently 
dischar:red. 

Ald. Meagher said that a contract was entered into in the year 
1913 for a 5,000-Kw. turbo-alternator to be made in Germany, the 
amount quoted being several thousand pounds less than any other 
tender, British or American, besides which the plant was the most 
economical in fuel. In the light of subsequent events it appeared, 
however, to have been a factor in the dumping process carried out 
by Germany, as, about the time named, contracts in Sydney, Mel- 
bourne, Shanghai, and South Africa were simply swamped by 
German machinery, tendered for at cut prices. 

The turbo-alternator referred to was put to work in April, 1914. 
For a few weeks it was highly successful and extra economical in 
operation, and on the strength of the experience acquired a 
duplicate set was ordered from the same people. Some few weeks 
after ordering the duplicate set the original set broke down 
deplorably, incidentally causing the extinction of ail the lights in 
the city. 

The contractors were advised by cable, and arrangements 
made immediately for supplying replacement parts, which 
had not arrived when war was declared. On the declaration of 
war the order for the duplicate plant was immediately cancelled. 
Later on certain replacement parts arrived. Unfortunately, on 
opening up the machinery, some two or three weeks after, it was 
found that the moving parts were touching the fixed parts, and 
there was a narrow escape of another breakdown similar to the 
original one occurring. The result is, declares the Lord Mayor, 
this machinery is only giving 80 per cent. of the power anticipated. 


Foreign Trade. — THE JuLyY Fiaures.— The official 
returns of imports and exports during last month contain the 
following electrical and machinery figures :— 

July, Inc. or 7 months, 1917. 

IMPORTS. 1917. dec. Inc. or dec. 
Electrical goods we 99,968 — 28,010 — 139,782 
Machinery vee 654,942 — 29,351 — 477,633 


EXPORTS. l 
Electrical goods coe 246,932 — 103,035 — 493,263 
Machinery ... ... 1,913,086 +152,032 + 1,006,570 


Trade with Canada.—Mr. C. Hamilton Wickes, His 


Majesty's Trade Commissioner in the Dominion of Oanada and 
Newfoundland, gives some hints to traders with that Dominion in 
the report dealing with the trade of Canada for 1916, just issued. 
He states that in the course of a recent visit to the Western Pro- 
vinces he was impressed by the prevalent desire among business 
men for improved commercial relations with the United Kingdom, 
and for a larger trade in British goods. In appointing agents to 
represent them in Canada, he says, British firms should investigate 
thoroughly the standing and reliability of the persons whom they 
contemplate employing. The assistance of the Department of 
Commercial Intelligence of the Board of Trade may be invoked in 
this connection. The majority of Canadian importers in goods, 
handled directly or indirectly through the retailer. look for credit 
such as is customarily extended by the established American 
manufacturers. It is no use for British manufacturers of such 
goods to insist on “ cash against documents,” or ‘ before shipment.” 
British shippers should also make themselves familiar with Canadian 
Customs regulations and tariffs. Financial Times. 


Educational. UNIVERSITY oF LoNDON—UNIVERSITY 
COLLEGE.—The new session for 1917-18 of the Faculty of Engin- 
ecring commences on October Ist. In addition to the degree and 
diploma courses, special courses can be arranged, and post- 
graduate and research work is provided for. A Goldsmid entrance 
scholarship (£90) will be competed_for in September, See our 
advertisement pages for particulars, 


- + 
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Industrial Reconstruction.—The Employers’ Parlia- 
mentary Council has issued a memorandum on industrial recon- 
struction, in which it deals with the interim report on “Joint 
Standing Industrial Councils” presented to the Prime Minister by 
the Sub-Committee on “ Relations between Employers and Em- 
ployed ” (reviewed in our issue of July 6th). 

The memorandum states that the first point that prominently 
presents itself in the report is the assumption, or implication, that 
the Labour Unions represent the whole of the workpeople of the 
country, which is not the case. It may be true that in certain 
industries the Unions do. in a large measure, if not fully, represent 
the workpeople employed therein: but, taking the workpeople 
throughout the country, the overwhelming majority are not mem- 
bers of Labour Unions. Nationally speaking, therefore, the Unions 
represent only the minority, and can speak and act only in the 
- name of that section of labour that is organised. 

The report does not make note of the privileged position of 
Labour Unions under the Trade Disputes Act. The Employers’ 
Parliamentary Council submits that freedom and security for 
industry are impossible until all combinations of capital and labour 
are subjected to the ordinary law of the land, and conspiracies for 
” paralysing the country” by means of general strikes and lock- 
outs are rigorously suppressed. The repeal of the Trade Disputes 
Act must be regarded as a condition precedent to the establishment 
of that close co-operation between employers and employed which 
has now become, more than ever, vitally essential to industrial 
prosperity. 

The Sub-Committee submits proposals for “the formation of 
Joint Standing Industrial Councils in the several industries, where 
they do not already exist, composed of representatives of employers 
and employed,’ and gives examples of the questions with which 
the Councils should deal. The memorandum points out that it 
may be doubted whether any industry is completely and perfectly 
covered by organisations either of employers or employed ; and 
whether it is possible or practicable to bring within the scheme 
those industries where no organisation exists. or where the 
organisation is imperfect. At present the Sub-Committee insists 
that ‘the Councils should be composed only of representatives of 
Trade Unions and Employers’ Associations, and that new organisa- 
tions should be admitted only with the approval of the particular 
side of the Council of which the organisation would form a part.” 

When confronted by the questions: ‘Is it intended that deci- 
sions reached by the Councils shall be binding upon the bodies 
composing them? If so, is such binding effect to be conditional 
upon the consent of each Employers’ Association or Trade Union 
affected ?"’ the Sub-Committee can only answer that agreements 
reached by the Councils will “carry with them the same oblia- 
tion of observance as exists in the case of other agreements between 
Employers’ Associations and Trade Unions.” The significance of 
this will be appreciated by Employers’ Associations which have 
had experience of the ‘ binding character ” of such agreements as 
those referred to. It is idle to suggest that the agreements reached 
by the Industrial Councils could be of any real or lasting conse- 
quence, or be considered as possessing any proper guarantee that 
their terms would be enforced, unless they were of a legal character 
with provision for penalties recoverable out of funds reserved to 
meet liabilities involved. The Sub-Committee suggests that * it 
may be desirable at some later stave for the State to give the 
sanction of law to agreements made by the Councils, but the 
initiative in this direction should come from the Councils.” It is 
certain, says the memorandum, that this aspect of the question will 
arise immediately the Councils. if established. set to work ; and it 
can be settled only in the practical way mentioned above. 

As regards the restoration of Trade Union rules and customs 
suspended by the war, the Committee insists that ‘the definite 
co-operation and acquiescence by both employers and employed 
must be a condition of any setting aside of these guarantees or 
undertakings”; may it be assumed that “the lessons of the war” 
have convinced even the Labour Unionists responsible for the old 
‘and fatal policy that the rules and customs referred to can, in the 
very nature of things. never be restored ? There are many indica- 
tions that warrant this assumption; and if it can be made a 
matter of mutual agreement between Employers’ Associations and 
the Labour Unions, the outlook for British industry will be full of 
hope and promise. If not — well. says the memorandum, the 
writing is on the wall, and there can be no mistaking its direful 
meaning. 

Taking the report under review as a whole, the Employers’ 
Parliamentary Council expresses its appreciation of the efforts made 
by the Sub-Committee to propound a solution of the problem by 
which the country will soon be faced. While many of the recom-, 
mendations are, in the opinion of the Council, in themselves 
laudable, and to some extent practicable—as a matter of fact 
certain of the recommendations are already, and have for long 
been, in operation in several industries—others are of a nebulous 
character, suitable more for academic discussion than for practical 
experiment. The report will, however, serve the useful purpose of 
presenting the problem of industrial reconstruction on definite 
lines ; and in this respect. says the Council. the recommendations 
of the Sub-Committee should be studied and digested by those 
concerned, with a view toa true and lasting solution being found. 


Japan’s Progress in the Electrical Industry.—Referring 
to his article in our last issue on Japan's progress in the electrical 
industry, Mr. Malcolm Chalmers points out that the Japanese 
returns for May, which have just come to hand, confirm his 
~- marks as to this year’s exports. particularly in the case of electric 

pa. The exports of these lamps in the month of May numbered 
'07, valued at about £13,000, bringing the total for the yea 
'e up to nearly 5 million lamps, valued at £97,000, 


Fatalities —An inquest was held on August 10th, at the 
Hemsworth Workhouse, on the body of Walter Hodge, aged 55, who 
was killed whilst at work at the Hodroyd Colliery, Brierley, on 
August 8th. He went to work, as usual, in the sub-station, 

N through which run live wires conveying current at 10,000 volts 
from the Yorkshire Power Co.'s system to the colliery works, and 
about 20 minutes later he was found by the electrician, Charles 
Lewis, lying dead under the landing, the ironwork of which he 
had started to paint.— Leeds Mercury. 

Eric Grayson, a St. Helens boy, aged 10 years, was last week 
killed by shock in the glass bottle works of Messrs. Cannington and 
Shaw, St. Helens: it was stated abt the inquest that he had no ight 
in the works. Verdict: Death from misadventure. 

A verdict of “ Accidental death ” was returned at the adjourned 
inquest on Samuel Cowsill (23), electrical wireman, of Lower 
Broughton, who died as the result of burns sustained whilst at work, 
as mentioned in our last issue. 

At an inquest at Wallsend on two boys, 8 and 6 years of age. it 
was stated that the boys were found with their heads against alive 
rail, in which position they had been lying all night. A verdict to 
the effect that the boys were killed by shock while trespassing on 
the railway was returned. 


Forth and Clyde Ship Canal.—In the Times Tink 
Supplement for August, the proposal of the Government to pro- 
ceed with a scheme for constructing a ship canal between the 
Forth and the Clyde is discussed. It is stated that the distance by 
the most direct route would be 30 miles, and no locks would te 
needed except the sea-gates at each end. The purposes to b 
served by the proposed canal would be primarily of a strateci: 
rather than commercial nature, the bottom width being 14$ ft. 
and the depth 40 ft. 


Volunteer Notes—County or LONDON VOLUNTEER 


ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street, 
Oxford Street, W. l 


Orders for the week, by Lient.-Colonel C. B. Clay, V.D., commanding:— ` 

Officer for the Week.—Second Lieut. A. Ulimann. 

Next for Duty-—Platoon-Coimmander C. Campbell. 

Monday, August 20th.—Technical instruction (searchlight) for No. 3 Company. 
Right Half Company, at Regency Street. Drill, No. 8 Company, Left Hall 
Company. Signalling Class. Recruits’ Drill, 6.80. 


a August 2ist.—Leoture, 6.30. Physical drill and bayonet fight: 
ing, 7.30. 


Wednesday, August 23nd.—Drill and elementary bridge construction for No. | 
Company, Left Half Company. 


Thursday, August 23rd.—Drill and elementary bridge construction for No.3 
Company, Left Half Company. Ambulance rege i 

Friday, Auguat 24th.—Technical instruction (searchlight) for No.3 Company, 
Left Half Company, at Regency Street. Drill, No. 3 Company, Right Hali 
Company. Signalling Class. Recruits’ Drill, 6.90. 

Saturday, August 25th.—Commandant’s Parade for Route March and Drill. 
Parade Putney Bridge Station, 2.45 p.m. Uniform. 


(By order) Macigop Yranrstrr. 


Electroculture.—Messrs. Harry W. Cox & Co., Ltd., of 
159, Great Portland Street, W., have recently reprinted, in pamphlet 
form, the article on H.T. discharge apparatus and ite application to 
electrocultural operations, which appeared in our issue of July 6th 
last. The pamphlet contains many useful hints to those who ar 
maying this subject, and can be obtained by applying to Messrs. 

ox. 


Appointments Vacant.—Engineering staff for ordnance 
depots, aerodromes, and military camps in the Southern Command : 
armature winder for the Keighley Electricity Department: shift 
engineer (50s.), shift driver (358.) for the R.E., Wylde Valley 
district. Sec our advertisement pages to-day, 


South African Institution of Engineers.—The following 
gentlemen have been elected officers for the ensuing year, the 
election of president being unavoidably deferred :—Vice- president. 
Messrs. E. (+. Izod and C. D. Leslie ; hon. treasurer, Mr. Edward 
Goffe.— South African Mining Journal, ` : 

New Insulation Material.—According to the National 
Tidende (Copenhagen) of July 21st, a Danish chemist has invented 
a process by which fish offal may be made to yield not only oil. but 
also a solid substance named `“ Corimite,” which is specially suitable 
for electrical insulation. A company, capitalised at 70,000 kroner. 
has been formed to work the process, and production is expected tu 
begin during the present year.—- Board of Trade Journal. 


Electricity for Cooking.—A Manchester correspondent 
writes that aSpecial Sub-Committee of the Engineers’ Club, Albert 
Square, Manchester, having gone into the question whether gas or 
electricity should be installed for cooking purposes in the club 
kitchen, has recommended the adoption of electricity. and that a 
range, made by the Carron Co., will shortly be placed in position. It is 
stated that before deciding upon electric cooking the Sub-Committee 
inspected a similar apparatus in the works’ kitchen at Meser. 
Haworth's cotton mill, Salford. where the resulta are reported te 
be completely satisfactory, both as regards cost and quality of the 
cooking. 


Dilution of Labour.—In the House of Commons, on 
Wednesday, in Committee on the Munitions of War Bill. Mr. 
Churchill announced that the scheme for the dilution of labour in 
private works must be dropped, in order to enable the Bill to pas? 
before the adjournment. The leaving certificate would be abolishel. 
subject to certain safeguards, including the requirement of a week $ 
notice, and provision to prevent men from leaving munitions for 
private work. The amendments were welcomed generally. and new 
clauses having been agreed to, the Bill was read a third time. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—On the recom- 
mendation of the Public Works and Tramways Committee, 
the Burton T.C. has approved of an increase of £25 a year 
in the salary of the tramway manager, Mr. A. B. SLATER. 

The Portsmouth Tramways Committee recommends that the 
salary of Mr. W. R. SpaveN, general manager, be increased 
fron £5 a year to £550 forthwith, and to £600 in a year's 
time; and that the salary of Mr. V. G. Lion, the resident 
engineer, be increased from £400 to £450 now, and to £500 
in a year’s time. 

The Hereford Electricity Committee has recommended the 
payment of 100 guineas as un honorarium to Mr. Kerr, city 
electrical engineer, for the additional work he has had thrown 
upon him in consequence of extensions to the generating 
plant, &c., which have been carried out under his super- 
vision. The Committee also recommends that the salary of 
Mr. G. H. Watson, assistant electrical engineer, be increased 
from £156 to £208 a year. 2 

At the annual meeting of the South African Institution of 
Engineers, Lieut.-Colonel Donson, D.S.O., was presented with 
the Institution's gold medal for the 1915-16 session. 


Mr. F. Bauey, of Bolton, has been appointed assistant sta- - 


tion superintendent at Salford at a commencing salary of 
£200 per annum. 

Mr. A. Bootruroypb, of Huddersfield, has been appointed 
manager of the Holmfirth District Council’s electricity under- 
taking. 

Referring iv the note in our issue of August 3rd with regard 
to an award for improvements in soldering irons, we are in- 
formed by Mr. J. WILKINSON, tramways electrical engineer, 
that the inventor was not, as stated, a member of the Hull 
tramway steff. 

The Stockport T.C. has granted £200 to the electrical engi- 
neer for services rendered in connection with the extensions 
to the electricity works. 

Mr. E. Jorpan, of the South Lancashire Tramways Co., 
was on Wednesday last presented by the engine-room staff 
with a wristlet watch, on the occasion of his leaving the 
company to join H.M. Forces. Mr. E. H. Edwardes, the 
general manager, made the presentation. 


General.—Mr. O. Ciare ATCHISON, who was until recently 
the manager of the Rochdale Corporation electricity works, 
retiring owing to ill-health, is now engaged on war work at 
Bristol, being Dilution Officer there. 

The marriage took place at Blackburn last week of Captain 
ORDON Dovuanas Coe, R.G.A., only son of the Rev. Gordon 
Co., Vicar of St. Matthew's, who performed the cere- 
mony, and Miss Lilian Harwood McAdam. Captain Coe was 
employed at the Blackburn Corporation electricity works at 
the outbreak of war. 


Roll of Honour.—The death at sew is reported of Mechanical 
Staff-Sergeant ALFRED HENRY MARSHALL, of the Mechanical 
Transport Section of the A.S.C. He was 29 years of age and 
a native of Scarborough, but was well known as an electrical 
engineer and motor engineer in York and Newcastle, where, 
though not in business on his own account, he had charge 
of the working staffs of large undertakings. Whilst in charge 
of a workshop overseas, and a member of the motor ambu- 
lance, he invented and constructed a single-wheel stretcher 
carrier for use in the narrow trenches. The conveyance was 
adopted by the military authorities. He was invalided home 
in April, 1916, and again in January of this year, and after, 
4 period as supervisor of a workshop he sailed for the Eastern 
front in April. 

Private F. CLouGHTON, Essex Regiment, who has died of 
wounds received in action, was with Messrs. Siemens. 

Private L. Harpine, King’s Liverpool Regiment, one of 
three soldier brothers, has been killed in action in France. 
He joined the Army on the outbreak of war, and_ before 
enlisting was employed by Messrs. Siemens Bros. Dynamo 
Works, Ltd. | 

Company-Sergeant-Major J. Meary, East Lancs. Regiment, 
who was with the Salford Corporation tramways, has 
heen awarded the D.C.M. and the Military Medal. At the 
Town -Ha]l, last Friday, the Mayor, in pinning the medals on 
the bergeant-major's breast, remarked that it was the first 
occasion that he had had the honour of attaching a dual 
award to a Salford soldier. 

Tance-Corporal W. Ho.uipay, Manchester Regiment, killed 
by a shell, was formerly employed by the British Westing- 
house Co., Ltd. | 

Bombardier B. Cuarxe, R.F.A., ‘killed in action. was an 
electrical engineer with. the Carbonic Gas Co., Manchester 

Private R. AmsBrose, King’s Liverpool Regiment, died of 
wounds, was employed by Messrs. I. Frankenburg & Sons, 
Ltd., cable manufacturers. 

Sapper J. Sutton, R.E. (Signallers) is in hospital from the 
effects of gas poisoning. He was electncian to the Derwent 
Valley Water Board, Bamford. 


Gunner G. Witson, R.G.A., a former Burnley tramcar 
driver, has been mortally injured in France. 

Private W. Curare, West Yorkshire Regiment, killed in 
action, was formerly on the staff of the Halifax Corporation 
train ways. 

Private E. Norsury, Northumberland Fusiliers, who has 
fallen in action, was on the staff of the Manchester Cor- 
poration tramways. 

Lieutenant W. A. Borssier, Royal Marine Artillery, for- 
merly in the Derby Corporation electricity department, has 
fallen in action. He was a son of the Rev. F. S. Boissier, 
Vicar of Denby, and enlisted whilst in business for himself 
as an electrical engineer. 

Private H. S. Fitcuertr, Northants Regiment, reported miss- 
ing since the battle for the Dunes in Belgium, was formerly 
on the staff of the Northampton Tramway Oo. 

Sergeant G. ApamMs, R.F.A., who was prior to the war 
engaged at the Rugby works of the B.T.H. Co., has been 
awarded the D.C.M. for bravery in action in Mesopotamia. 
` Signaller J. B. Spencer, Royal Warwickshire Regiment, 
killed in action, joined the regiment last September from the 
staff of the B.T.H. Co. at Rugby, where he acted as Assistant 
Scoutmaster. 

Bombardier A. GoovEe, Rugby Howitzer Battery, who en- 
listed whilst an engineer with Messrs. Willans & Robinson, 
of Rugby, has been severely wounded in France. 

Major R. C. MaTuer, son of Mr. Colin Mather, Wrenwood, 


Hilton Lane, Prestwich, Manchester, is in hospital for the ° 


second time, suffering from shell-shock. He was previously 
wounded in August last year. Majar Mather is connected 
with the well-known engineering firm of Mather & Platt, 
Ltd., Park Works, Manchester. ° 

Private T. Evans, K.O.Y.L.I., who was an employé of the 
Yorkshire (W.D.) Electric Tramways Co., is reported to have 
died from gas poisoning. 

Private A. MARTIN, who was employed in the Glasgow 
tramways department, has been killed in a€tion. 

Lance-Corporal J. Sanps, Border Regiment, killed by a 
sniper whilst on patrol duty, was before enlistment employed 


by Messrs. Charles Macintosh & Co., Ltd., electric wire and - 


cable makers, Manchester, 

Lance-Corporal T. Wattwork, Joyal North Lancashire 
Regiment, who has died of wounds, had béen previously 
awarded the Military Medal for conspicuous bravery. Prior 


_ to enlisting he was employed by Messrs. Eckstein. Heap and 


Co., Ltd., electrical engineers and manufacturers, Manchester. 


Will.—According to the Times, the late Mr. Jonn HENRY 
TUCKER, electrical fittings manufacturer, Birmingham, left 
£230,760, of which £161,552 was net personalty. 


NEW COMPANIES REGISTERED. 


Harris Plating Works, Ltd. (148,189).—Private company. 


Registered August 10th. Capital, £8,000 in £1 shares. To take over the 
business of clectro-platers and polishers carried on at 222-8, Goswell Road, 
and 2, President Street, London, as the Harris Plating Works, also to carry 
on business of tube makers, japanners, enamelilers, electricians, &c. The sub- 
scribers (each with one share) are: E. W. Harris, 224, Goswell Road, E.C., 
electro-plater; J. A. Watts, 75, Billiter Buildings, E.C., engineer. Permanent 
directors: E. W. Harris and J. A. Watts (chairman). Registered office: 2, 
President Street, Goswell Road, E.C. 


High-Speed Machinery Co., Ltd. (148,199).—Private 
company. egistered August 10th. Capital, £2,500 in £1 shares. Mecha- 
nical, electrical, sanitary, hydraulic, motor, gas, water, telegraph, and tele- 
phone engineers, machinists, &c. The subscribers (each with one share) 
are: J. P. Annacker, Springfields, Powys Lane, Palmer's Green, N., engi- 
neer; F. B. Spear, Hazlewood, Fairview Road, Sutton, sales manager; 

Strachan, Fairport, Hillcroome Road, Sutton, merchant. The first directors 
are: Joseph p. Annacker, Karl Johann Almfelt, Francis B. Spear, Balfour 


Strachan, and Howard W. Whitworth (all permanent subject to holding 250 - 


shares each). Solicitors: Chamberla-nc, acking & Co., 45, Parliament 
Street, S.W. 


Marconi International Code Co., Ltd. (148,204) .—Private 
company. Registered August 10th. Capital, £5,000 in £1 shares. To take 
over from the Wireless Press, Ltd., all inventions, patents, and rights acquired 
by that company, or to which that company is entitled, under various agree- 
ments recited in an agreement between this company and the Wireless Press, 
Ltd., to compile. print, publish, and deal in codes, newspapers, magazines, 
and books, &c. The subscribers (each with one share) are: W. W. Bradfield, 
Marconi House, Strand, W.C., electrical engineer; H. W. Allen, 51, Braxted 


Park, Streatham) Common, S.W.. chartered secretary. The first directors - 


are: Godfrey C. Isaacs, Captain H. Riall Sankey, Chas. V. Daly, Wm, W. 
Bradfield, and Hy. W. Allen. Qualification, one share. Remuneration, as 
fixed by the company. Registered office: Mareoni House, Strand, W.C, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Enterprise Manufacturing Co., Ltd.—Mortgage debenture 
dated August 3rd, 1917, to secure £500. charged on the company’s under- 
taking and property, present and future, including uncalled capital. Holder: 
A. P. Grange, Latchford, Warrington. s 


White, Jacoby & Co., Ltd.—Particulars of £1,500 deben- 
ture created March 29th, 1917, filed pursuant to Section 93 (3) of the Com- 
panies (Consolidation) Act, 1908, the amount of the present issue being £630. 
Property charged: The company’s real and personal property, including un- 
called capital. 


Europe & Azores Telegraph Co., Ltd. (89,452).—Capital. 
£200.000 in £10 shares. Return dated July 18th, 1917. „AN shares taken up. 
£255,680 paid; £144,330 considercd as paid. Mortgages and charges: Nil. | 
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CITY NOTES. 


The report of the directors for the year 


Kalgoorlie 1916 states that the gross receipts for the 
Electric Tram. year amounted to £31,703, against £33,526 
ways, Ltd. for the previous year, whilst the net profits 
earned, before charging depreciation, were 

£4,121, against £7,205. There had been a considerable 


amount of labour agitation in Kalgoorlie during the year 
and several strikes had taken place. The decrease of 
£1,823 wus largely accounted for by the falling-off in the 
workmen’s trattic to and fromm the mines. The company’s 
agreement with its employés under the arbitration award 
given in 1913 expired during the year. In July the Trainways 
Employés’ Association presented a new log of wages and 
working conditions which the company could not see its 
way to accept. The matter was referred to the Arbitration 
Court. During the year the cars travelled 581,085 car miles, 
as against 593,434 car miles in the year 1915, and carried 
2 (52,685 passengers, as against 2,192,135 in the year 1915. 
The earnings per car mile in 1916 were 12.98d., as against 
13.52d. in 1915, with an expense of 10.27d. per car mile, as 
against 9.93d. in 1915. The expenses per cent. of earnings 
in 1916 were 79.14 per cent., as against 73.44 per cent. in 
1915. The number of units consumed in 1916 was 680.785 
(£7,801), as against 692,935 (£7,940) for the year 1915. The 
* A” debenture stock had been further reduced by the sum 
of £700 during the year under review, and the amount of 
stock outstanding at the date of the accounts was £47,300. 

At the meeting on August 9th Mr. OLIVER WETHERED pre- 
sided, and stated that the period had been one of difficulty 
and anxiety; the mines—on which the prosperity of Kal- 
goorlie necessarily depended—were passing through a very 
trying time. In 1916 there were 1,331 less men employed on 
the mines than ghe year before, and this meant a loss of 
about £4,000 a week in wages alone throughout the district. 
There were 1,124 less men emploved in 1915 than in 1914. 
As in most other labour centres, the men at Kalgoorlie were 
demanding higher wages and improved conditions of work- 
ing, with threats of strikes if their demands were not acceded 
to. The Judge of the Federal Arbitration Court had stated 
that a company’s falling revenue, or its financial position, 
would not be taken into consideration by him when arriving 
at what he considered a fair rate of wages to be paid to its 
employés. Unlike other businesses, it was not possible for 
them to call on the public to share part of the extra expenses 
put upon the company, and, although the cost of every 
-article used in the running and upkeep of the tramway might 
be doubled or trebled, the fares must remain the same, and 
the cars must run according to schedule. The Trans- 
continental Railway had been delayed in construction owing 
to the shortage of freight and the difficulty of obtaining rails; 
but the latest information from the office of the Common- 
wealth Government was that it would be completed next 
month (September). Its completion might favourably affect 
the situation, but some good discovery of gold in the district 
would do far more. Meanwhile they were doing their best 
to reduce costs to the lowest figure through their loval and 
capable representatives. The report and accounts were 
adopted unanimously.—Financial Nears. 


Mr. Goprrey Isaacs presided at the © 


Marconi’s meeting of this company on August 9th, 
Wireless in the absence of Senatore Marconi. He 
Telegraph said that capital account had undergone 
Co., Ltd, no change during the year. The general 


reserve, with the additional amount which 
was being placed to the credit of this account, was now re- 
presented by the round sum of one million pounds sterling; 
it had been built un entirely within the last five years. The 
cash at bankers and in hand at the end of the vear showed 
a very substantial reduction, which was,accounted for largely 
by the great increase of sundry debtors. debit balances, and 
expenditure on foreign developments which arose from the 
normal conditions of their business. The investments showed 
little change. The company had that day invested in 5 per 
cent. war loan the sum of £200,000. The shares in associated 
companies and patents showed a small increase both in the 
balance sheet and in their par value. The latter figure was 
now represented by £2,487,450. Turning to the profit and 
loss account, the balance of contracts, sales. and trading 
account was less than that of the preceding vear, as likewise 
was the balance of the net profit, but it must be borne in 
mind that during the year 1915 they had some large con- 
tracts of an exceptional nature to carry out. Iast year they 
had done considerable business with the Admiralty, and noth- 
- ing could have been more agrecable than the relations be- 
tween the company and that denartment: the high officials 
with whom they had had to deal at the Admiralty had told 
him how deeply they were indebted to the company for its 
consistently admirable and prompt work on their behalf. 
The relationship between the Admiralty and the company 
had continued to be equallv agreeable to the company. and 
he had every reason to believe it had been at least equally 
satisfactorv to the Admiraltv. The Marconi International 
Marine Communication Co.. Ltd., had shown a very sub. 
stantial development. and its progress this vear was even 
greater than it was last. They regarded that business as a 
very sound industrial investment which was not likely to 


return less than 15 per cent. per annum, and they had every 

reason to hope to see an improvement even upon that. Thess 

very satisfactory results were due simply to increased volume 

of business, and not to increased charges. The Russian com- 

pany had continued to do a very large business, and had 

paid a dividend for 1916 at the rate of 17 per cent., but ever 

since the outbreak of war the rate of exchange had been 

very much against this country, and it had, therefore, been 

quite impossible to bring home very large sums of money 

which had been accumvlated in Russian roubles unless they 

Were prepared to face a very substantial loss. They had, bow- 

ever, written off from their profit and loss account whatever 

sum was represented by loss at the end of each year, as 
though they had brought their money home. The rate of 
interest on money ruling in Russia had been very low in. 

deed; the opportunities for development of manufacturing 
businesses were never better. They therefore adopted a 
policy of investing their money in other factories closely 
allied with their own business. These businesses were being 
conducted largely by those who were responsible for the 
very able and successful management of their Russian com- 
pany, and were proving very profitable investments. They 
would have no difficulty in realising upon very advantageous 
terms if they wished to do so. Their view, however, was that 
factories in Russia would have even better prospects after 
the war, and there was, therefore, every advantage in con- 
tinuing to leave their money where it was for the present. 
The French company had declared an increased dividend for 
the past year both on the ordinary shares and upon the 
founders’ shares, and continued to do a very satisfactory and 
progressive business. The Compagnie Universelle de Tele- 
‘graphie et de Telephonie sans Fil, the shares of which were 
acquired by this company in furtherance of its programme 
prior to the war, was about to be transformed. The Ameri- 
can company showed improvement in 1916, but, of course, 
continued to be handicapped very-—seriously in consequence 
of their Transatlantic stations ‘being unable to work owing 
to the stations on this side being required for war purposes. 
The principal revenue of the American company was ex- 
pected from its Transatlantic service, and very considerable 
expenditure was made upon the stations for that purpose. 
The whole of this money had been idle since the outbreak 
of war. The consequence was that, instead of very sub- 
stantial revenue being obtained from this source, a yearly 
loss had resulted. Owing to the United States entering the 
war the Transatlantic stations and all the other American 
stations had passed temporarily into the hands of the Amen- 
can Government. Fair compensation would be paid, and 
negotiations were being actively carried on with a view to 
settling the terms. The same applied to the Transpacific 
service, which had been started and which was being suc- 
cessfully conducted. The immense number of orders which 
had been placed with the company by the United States 
Government should result in a very satisfactory year's work 
indeed, notwithstanding the closing of their telegraph eer- 
vices. The company had been very much occupied for some 
time past in the conduct of legal proceedings against in- 
fringers of their patents, and the results had been highly 
satisfactory. The most recent action was one in respect of 
the De Forest Valve Patents, which the Court held to be 

complete infringement of the Fleming Patent, which was the 
property of the company. The Canadian company had had 
to contend with the abnormal conditions created by the war. 
However, their accounts would show an improvement ovet 
the preceding year. The Compania Nacional de Telegrafia 
sin Hilos, of Madrid, in which the Spanish and General Wire- 
less Trust Co. were so largely interested, was making much 
more satisfactory progress. The Belgian company’s business 
continued to develop very satisfactorily, but as they were 
unable to have any communication with their head office, 1t 
was impossible for them finally to close their accounts. Re- 
ferring to the T.ocker-Lampson case and a circular which had 
been forwarded to the shareholders, he said that at every 
annual meeting subsequent to 1912 he had been prevented 
from saying anything about the business which Mr. Marcon) 
and he carried out in America, inasmuch as the action had 
been commenced and the matter was sub judice. This was 
the first year that he had been free to speak. A circular of 
an extremely damaging nature had been sent to 12,000 share- 
holders in all parts of the world. That circular must be 
answered. Mr. Isaacs proceeded to recount the circumstances 
in which, in order to carry through the reconstruction of the 
American company, at the request of Mr. Marconi he made 
himself personally rerponsible for £500,000 of new. capital, 
while the English company guaranteed the remainder of the 


: £1,400,000 required. He detailed the subsequent history of 


the dealings in the shares, the excitement in the market 
owing to the loss of the Titanic, which created a great 
demand for American Marconi shares, the outbreak of war. 
which prevented the inauguration of the Transatlantic serrice 
when it was on the point of starting, the inquirv into the 
company's contract with the Postmaster-General for a chain 
of Imperial wireless stations, and the litigation, lasting three 
and a half years, which was brought against the director 
and others, and eventually withdrawn. The circular issued 
hy Mr. J. W. Hamilton was fully dealt with, Mr. Isaace 
declaring that he had never received one penny profit from 
the transactions that were criticised, and that the company 
had never gone into the market to offer shares in any of its 
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idiary companies. He also read a letter from Mr. Mar- 
ete stating ikar it was impossible to over-value the services 
which Mr. Isaacs had rendered to the company, and that if 
the shareholders, contrary to his expectations, supported the 
threatened renewal of personal attacks upon him (Mr. Isaacs) 
and the other djrectors, he would terminate his connection 
with the company by resigning from the board. Neither Mr. 

Marconi nor he could tolerate this sort of persecution for 
ever, and he would ask them, therefore, to pass a resolution 
expressing their complete confidence in the chairman and 
managing director and the board, and with the way In 
which they had conducted the affairs of the company in the 
past and were conducting them to-day. The Transatlantic 
service had been closed down, in no sense on account of any 
fault on the part of anybody or any complaint of any kind 
whatsoever, but solely because the exigencies of war to-day 
had demanded it. The company would, of course, be entitled 
to full compensation from the Government. Since the issue 
of the report and accounts negotiations had been opened 
with a view to settling two important items under the four 
heads of claims upon the Government: (1) for remuneration 
and compensation in respect of the use of the company’s 
high power stations since the beginning of the war, the staff- 
ing and management of those stations, and other services in 
connection therewith; (2) their claim in respect of the with- 
drawal of the Post Office from the contract for the Imperial 
chain of stations. Notwithstanding all their efforts, they 
were not able until the previous night to get anything in the 
nature of a definite suggestion out of the Post Office. As 
regarded the Imperial contract, there had been many negotia- 
tions, and on several occasions they had, by request, post- 
poned any public move in the Courts with a view to further 
negotiations for a settlement. Negotiations, however, were 
now proceeding afresh, and they appeared to be nearer to 
a settlement than ever before. Should they again be dis- 
appointed, they had determined at a very early date to con- 
vene an extraordinary general meeting. With regard to the 
clam upon the War Office, this dealt with a question of 
patent nghts, and having regard to the immense work which 
the War Office had to perforin in these times, it would not 
be fair to complain of that department finding itself unable 
to deal with their claim until after the war. With regard 
to the Admiralty, they had been given the assurance that 
everything possible had been done and would be done to 
expedite the matter. He felt sure that all those shareholders 
who had been interested in the company for many years 
would warmly approve the appointment of Mr. Allen and 
Mr. Bradfield to the board. He moved the following resolu- 
tion :—‘‘ That the report of the directors submitted, together 
with the annexed statement of the company’s accounts at 
December 31st, 1916, duly audited, be received, approved, 
and adopted.” l 

Mr. Henry S. SAUNDERS seconded the resolution, and said 
that the work done by Mr. Godfrey Isaacs in America had 
received the full support of the directors, who had congratu- 
lated him on the wonderful service which he rendered to the 
company when he was over there. 

Mr. J. W. Hamirton, who said he represented by proxy 
over 300 shareholders, then addressed the meeting amid con- 
siderable interruption. He moved an amendment to the 
effect that the adoption of the report be postponed, and that 
the meeting be adjourned in order to allow a committee of 
investigation to be appointed, with authority to inquire into 
the charges which had been made in the Locker-Lampson 
action, and into the conduct of the company’s affairs. 

The amendment, however, was not seconded, and the re- 
port and accounts were unanimously adopted. 

Mr. REGINALD WoopwarD moved a resolution expressing 
the complete confidence of the shareholders in the chairman, 
the managing director, and the board, and the manner in 
which they had conducted the affairs of the company in the 
past and were conducting them at the present time. 


Cd 
This was seconded by Mr. Horace Boor, and a shareholder 


having suggested as an addendum “‘ that the greetings of the 
shareholders present be sent to Mr. Marconi,” the proposi- 
tion, with this addition, was carried with acclamation. 


The CHAIRMAN next moved the declaration of final divi- 


dends of 5 per cent. on the cumulative participating prefer- 
ence shares and 10 per cent. on the ordinary shares. 


Mr, SAMUEL GEOGHEGAN seconded the motion, which was 
unanimously agreed to. 


The retiring directors and auditors were re-elected. 

An extraordinary -general mecting was then held. at which 
the CHAIRMAN proposed the following resolution :—“ That the 
artieles of association.of the company be altered as follows : 
—By substituting the following article for article 77, that is 
to say—77. The remuneration of the directors shall, as from 


January Ist, 1917, be at the rate of £4,000 per annum, and . 


in addition thereto in any year in which the dividend or divi- 
dends and/or bonus declared and paid for such year on the 
ordinary shares of the company shall be in excess of £7 per 
cent. on the nominal value of such shares, the remuneration 
of the directors shall be increased by the sum of £200 in 
respect of each 1 per cent. paid by way of dividend and/or 
bonus on the ordinary shares in excess of £7 per cent. as 
aforesaid. The remuneration of the directors shall be divided 


hetween the directors in such proportions as they may from 
time to time determine.” 


Captain H. Riatt Sankey seconded the resolution, which 
was passed unanimously, and a vote of thanks to the chair- 
man closed the proceedings.—Financial Times. . 


Oldham, Ashton & Hyde Electric Tramway.—Interim 


dividend of 5 per cent. per annum (6d. per share) on the 


` 


ordinary shares, as last year. 


W. T. Henley’s Telegraph Works Co., Ltd.—Interim 
dividend on the preference shares at the rate of 44 per cent. 
per annum, less income-tax, and on the ordinary shares at 
the rate of 10 per cent. per annum, less income-tax, for the 
half-year ending June 30th. 1 


San Luis (Mexico) Tramways Co.—The accounts for the 
year ended March 31st show that, after providing for loan 
interest, &c., the debit balance of £10,137 brought forward 
was Increased to £14,544.—Financial Times. 


South Metropolitan Electric Light & Power Co., Ltd.— 
The transfer register and register of members of this com- 
pany will be closed from August 18th to the 31st, 1917 (both 
days inclusive), for the preparation of warrants for dividends 
payable 31st inst., for the half-year ended June 30th, 1917, 
on the 7 per cent. cumulative first preference shares and the 
6 per cent. cumulative second preference shares. 


Lancashire Dynamo & Motor Co., Ltd.—Dividend of 2! 
per cent., free of tax, making 123 per cent. for the year, on 
the ordinary shares. The same rate was paid for 1915. 


Brompton & Kensington Electricity Supply Co., Ltd.— 
Interiin dividend for the half-year to June 30th on the ordi- 
nary shares at the rate of 8 per cent. per annum (less tax’, 
the same as a year ago.—Financial Times. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


MATERIAL Improvement has taken place in securities of tbe 
Mexican industrial companies. This is the main feature of 
the weck in the foreign groups. Upon what ground it is 
based there seems to be some doubt felt in the Stock Ex- 
change. The news from the country, most of it emanating » 
from United States sources, is certainly less unfavourable; 
but it is only in this negative sense that the improvement 
can be expressed, so far as definite intelligence is available. 

However, the bonds of the Mexico Tramways and of the 
Mexican Light and Power Companies have both risen several 
points. The shares have participated, and such offshoots as 
Pachuca 5 per cent. bonds are better at 274, while Monterey 
5 per cent. debenture stock is changing hands fairly freely 
on the higher basis of 204. The strength is shared by Mexican 
Governinent, railway, and oil issues, from which it would 
appear that there is something more in the buying than the 
news warrants; and further information is awaited with keen 
curiosity. 

Brazilians have been moving on a different plane, and 
Brazil Tractions eased off to 49, although Rio Tramway bonds 
hold their prices steadily. Rio Firsts are 87, and the Seconds 
774. San Paulo Firsts have been done lately at 89, while 
the 5 per cent. consolidated debenture stock last changed 
hands, at 76. In the 5 per cent. debentures of the Southern 
Electric Tramways of Buenos Aires, bargains were marked 
early this month at 95 and a little over. 

Victoria Falls & Power ordinary shares are unusually active, 
considering the time of year, at 19s. 6d.: and the preference 
have risen to 23s. 6d. Those happy folk who bought the 
ordinary shares at a few shillings each are in the fortunate 
dilemma of not knowing whether to take their profit or not. 
The shares look a very possible 10 per cent. investment, but, 
on the other hand, the profit is alluring. The preference do 
not seem to be over-valued, and there has been a little buying 
of the 5} per cent. seeond mortgage debentures because of 
their receipt of interest tax free. although it must be remem- 
bered that the issue is repavable at 103. 

The Marconi meeting had a stimulating effect upon the 
price of the shares, and from 2 the price rose briskly to 33, 
this including the recently-declared dividend. The preference 
are a little better at 2}, but it cannot be concealed that 
there is a certain amount of disappointment at the Govern- 
ment award being still left in the air. The cable market as 
a whole is good. Eastern ordinary at 144} is a point up; so 
are Indo-Europeans at 53}. Chinas rose to 144. Anglo- 
American preferred at 98 is a shade harder. The only change 
in the telephone share list is a rise of ł in Orientals to 23. 
Telephone of Egypt debenture is up a point to 78. 

The railway market is doing little more than mark time. 
No changes have occurred amongst the electrical stocks. 
Central London guaranteed assented preferred ordinary has 
been bought at 60ł since we last wrote. The assented de- 
ferred stands at 60}. while the non-assented is about 30. The 
assented ordinary stock, quoted in our price lists, is 614, the 
non-assented 414. A small amount of East London stock 
changed hands the other day between 34 and 33, and London 
Electric Railway £10 shares were offered and declined to £2 
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per share. The company's 4 per cent. debenture stock marked 
69 early this week, the return at this price being £5 16s. 
per cent. on.the money, which is a decidedly better yield 
than is offered by the debenture stocks of most other Home 
Railway companies. Underground Income bonds strength- 
ened to 82. 

Electricity supply shares are quietly firm. Westminsters 
have risen to 6, pursuing their steady improvement; and City 
of London ordinary have gained 3 at 124. Charing Cross hold 
their rise at 82; and Metropolitans advanced to 23. Amongst 
the manufacturing shares, British Insulated at 30s. 74d. are 
1/32 up. British Westinghouse preference put on 2s. 6d., the 
debenture gained 2 at 67}. Edison Swan 4 per cent. deben- 
ture is a point to the good, and India-Rubber shares jumped 
7s. 6d. to 138 for the reason that the shares pay very hand- 
somely, apart altogether from the fact that the dividends are 
distributed at present free of income-tax. 

A correspondent writes to ask whether we consider advis- 
able the sale of Chelsea Electric and an exchange purchase of 
Marconi shares. This is one of the conundrums which can 
only be answered by the statement that Chelseas are invest- 
ment shares, while in Marconis there lie very considerable 
elements of speculation. Relatively, Marconis are much 


higher, because they are £1 shares standing at 34, whereas 


Chelseas, which are £5 shares, are about 2%. Chelseas before 
the war were 44, while Marconis stood at 1 15/16. 

The rubber market shows a good deal of strength, and this 
week the shares of nearly 40 different companies are marked 
ex dividend. The price of the raw material is steady at half- 
a-crown per lb. Iron and steel descriptions advance where 
. they move at all; and in the base-metal section there is 
slightly more enimation amongst tin shares. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Hous Exszsornicrry Companme, 


Dividend Price 
rin, Aug.14, Riseor fall Yield 
1916. 1916. 1917. this week. D.O. 
Brompton Ord se ee 10 9 63 er £8 18 6 
do. do. do. 43 Pref., 44 43 aa 6 18 4 
e oe e °’ se 4 8 — 5 4 4 
City of London... SA 8 8 +2 6 48 
do. do. 6percent. Pref. 6 6. 10 — 600 
County of London ae 7 7 11} — 6 4 5 
K n O nary oe ee q 10 63 — 5 Il 7 
London Electric .. ae s6 8 8 1 = Nil 
do. do, 6 percent. Pref, 6 4 — 6 6 8 
Metropolitan ; e 8 8 +3 6 9 1 
do. 1} per cent. Pref, 4 4% =- 740 
St. James’ and is 8 8 — 618 6 
South London .. ae os 5 6 — 15 6 
South Metropolitan Pref, A i 7 21/6 — 610 8 
Westminster Ordinary .. os 1 6 + 2 616 8 
TRLEGRAPHS AND TELEPHONES, 
Angio-Am. Tel. Pref. .. æ. 6 6 98 +} 6265 
do. Def, eo ee 886 1$ 228 — 6 16 4 
Chile Telephone ee ee ee 8 8 7 — 5 14 4 
Cuba Bub. Ord. oo ee ee 6 5 — 6 17 8 
Eastern Extension ee ~ 8 8 14 +$ *610 4 
Eastern Tel. Ord. ee Pr 8 8 144 +1 “810 9 
Globe Tel. and T. Ord. .. “i q q 12 = * 910 
do. e oe 6 6 1 =— 6 15 8 
Great Northern Tel, ee ee 23 24 ee 6 18 4 
Indo-European .. oe .. 18- 18 5 +1 61 6 
Marconi .. ia se - 10 15 8 + Ks 4165 10 
Oriental Telephone Ord. - 10 10 2 + 812 9 
United R. Plate Tel. i oe ee 6 8 6§ — *6 0 9 
West India and Pan. .. .. 6d. 6d. lfr = 112 0 
Western Telegraph ee os 8 8 146 — % 10 4 
. Homsz Rans, 
Central London, Ord. Assented 4 4 6 ~ 610 1 
Metropolitan ee ee ee 1 1 22 aei 4 8 6 
do. District .. -- Ni Nil 15 — Nil 
Underground Electric Ordinary Nil 1 — Nil 
Or do. “A” .. Nil Nil 6/6 = Nil 
do. do. Inoome 6 4 82 + 4 419 7 
Forzrion Trams, &o, 
l ividend 
| a_i 
19:5. 1916. 
Adelaide Bup. 6 per cent. Pref. 6 6 6 =A 6 0 0 
Anglo-Arg. Trams, First Pret, a 53 a = 911 4 
do. 2nd Pret, ee. ae 2 —_ —_ 
Brazil Tractions ee ee ee 4 4 4) —l —. 
Bombay Electric Pref. .. és 6 6 10 _ 6 0 0 
British Columbia Elec. Rly. Pice. 6 5 47) ~ 10 10 6 
do. do. Preferred Nil Nil 81 + Nu 
do. do. Deferred Nil Nil 80 +2 Nil 
Mexico Trams 5 per cent. Bonds il Ni 40 +4 Nil 
©. - 6percent.Bonds Nil Nil 88 +8 Nil 
Mexican Light Common oa Ni Nil 16 +1 Nu 
do, Pref. .. es Nil Nt 2 8 Ni 
do. ist Bonds ce Nil Nil 41 +1 aes 
MANUFAOCTURIN 3 CoMPANING, 
Babcock & Wilcor ze oe 16 16 8 + rh 4 15 10 
British Aluminium Ord. ss 7 10 80/78 —%4 610 7 
British Insulated Ord. .. . 1% 20 19 ~ 71 0 
British Westinghouse Pref. .. C 4 +È 611 6 
OCallenders.. ve ee ee 20 20 14 — 7 0 6 
do. 6 Pref, ee ee 5 8 4 —_ 6 1 8 
Castner-Kellner ae oe oe 23 33 aa 6 10 2 
Edison Swan, fully paid T —- — 1 =- Nu 
do. do. 4 per cent, Deb, 4 4 71 +1 512 0 
Electric Construotion .. se Ki Tå om 8 0 6 
Gen. Bleo. Pref. ee e ee 6 E 1 — 5 17 1 
Or eee ee ee 10 10 16 — 6 6 0 
enley en ee oe ee 26 25 16 a; q 16 8 
do, 4 Pref, ee ee ee 43 4 4 —_ 5 12 6 
India-Ru ber ee ‘ee eo 10 10 18 + P 7 6 19 
Telegraph Con. .. ee .» 20 920 _ *% 6 3 


* Dividends paid free of income-tat. 
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MARKET QUOTATIONS, 


Ir should ‘be remembered, in making use of the figures ap 
in the following list, that in some cases the prices are only genera), 
and they may vary according to quantities and other circumstance, 


Wednesday, August 15th. 


Latest 7 
CHEMICALS, &c. Price, Hinata 
a Acid, Ozalic .. ee ee ee per lb. 1 es 
a Ammoniac Bal sa os -. per ton as 3 se 
a Ammonia, Muriate (large orystal) ji £04 ie 
a Bisulphide of Carbon ee eo 9 £38 A ee 
a Borax oe ee ee oe oe T) £83 ee 
a Copper Sul hate oe oe ee s 461 ee 
a Potash, Chlorate ee ee oe per ib. 2/8 . ee 
a , Perchlorate ee ee 1 3/- ee 
a Shellac te ase we Or OWS. £l " 
a Sulphate of Magnesia... .. per ton _ &i6 
a Bulphur, Sublimed Flowers... ji £3 
a rT) Lump ee ee ee 99 825 e 
a Soda, Chlorate eo ee per Ib. 1 . 
@ iT) Eine oo os ee per ton ba ee 
a Sodium Bichromate, casks .. per ib. oe 
METALS, &c. 

c Brass (rolled metal 2 to 12° basis) per lb. ee ve 
c ” Tubes (solid drawn) ee (T) ae ee 
e 9 ire, basis oe oe oe r ee ee 
e Copper Tubes (solid drawn) ee ” L4 to 1/8} . 
E n Bars (best selected) .. per ton £160 š 
a ” Sheet ee ee eo ($) £160 
a ” Rod ae oe ee ee ” 2160. 
d n (Electrolytic) Bars Ss ii £131 
d ” "n Sheeta ee ” £162 e 
d $9 99 Wire Rods v 2143 
d ss " H.C, Wire per Ib. 1/84 ei 
f Ebonite Rod ee eo ee os (1) 8J- ee 
f ry] Sheet ee ee oe be i 2/6 oe 
n German Silver Wire ee eo T] 2/8 ee 
A Gutta-percha, fine.. wa oe ” 6/10 se 
h India-rubber, Para fine ee ee (7) 8/23, eF ià deo 
i Iron Pig (Cleveland warrante) .. per ton Nom, . 

»» Wire, galv. No. 8, P.O. qual. ” ‘is 
a , English Pig .. ee ee ($) ee ee 
a Mercury ee ee ee ee per bot. Nom. oe 
e Mica (in original cases) small .. per lb, Ba. to 8- ki 
€ n ” » medium ” 8/6 to 6j- ee 
e , ” (7) large ee 1" 76 to IU- & up d 
d Silicium Bronze Wire oe .. per lb. 41 
r Steel, Magne in bars eo - ee per ton oe ee 
g Tin, Block ( lish) ee ee os oo 
n ” Wire, Nos. 1 to 16 ee ee per Ib. 8/8 ee 

Quotations supplied by— 
G. Boor & Co. g James & e 
Thos. Bolton & Sons, Ltd. h Edward Till & Co 
i Bolling & Low 


i e. 
F. Wiggins & Sons. l Richard Johnson & Nephew, Ltd. 
India-Rubber, Gutta-Perche and n P. Ormiston & 80 


a 
d Frederick Smith & Co. 
e 
f 

Telegraph Works Co., Ltd. r W. F. Dennis & Co. 


Errors in Thermometry.—In a recent number of La 
Nature, the eminent French scientist, M. Le Chatelier, has an 
article on the measurement of high temperatures. He givesa brief 
description of the various methods at present in use, and devotes 
some space to a consideration of the thermoelectric (Le Chatelier) 
type of instrument. He mentions the necessity of the frequent 
regraduation of the thermocouples, which alter in use. ' 
the sensitivity of the galvanometers used varies with time, either 
from loss of magnetism in the permanent magnets, or by change 
in the verticality of the instrument. The moving coils, which are 
generally heavy, rarely have their centre of gravity exactly in line 
with the points of suspansion. The result is a disturbing couple. 
which tends to modify the galvanometer readings. Very often 
errors are discovered, the exact cause of which it is dificult to trace. 
The most frequent trouble is that the wires of the couple come 
adrift when they are simply twisted together instead of soldered. 
or they break when heated in a reducing atmosphere. If contact 
ceases entirely, the trouble is easily discovered, but very often the 
wires continue to touch and allow the current to pass, bat with 
a reduction in strength on account of the additional contact 
resistance. and the readings are therefore falsified without the 
observer being aware of the exact trouble. A cause of error, 
frequent in factories, arises through fine iron powder settling on 
the soft iron core, and damping the action of the moving 
slightly. This source of error is even more difficult of discovery 
than those mentioned above. Finally, in laboratory tests, when 
the couple wires are not immersed sufficiently in the substance to 
be tested, the thermal conductance of the wires cools the thermo- 
junction and affects the readings. e 


National Union of Manufacturers:—The articles of 
association of the National Union of Manufacturers, which were 
completed in June last, show that the Union is the sucogapor of the 
British Manufacturers’ Association, 1915. Mr. George Tet 
M.P., is chairman of the Union, whioh includes among ite objects 
the promotion of the trade, commerce, and manufactures of British 
industries, and the home, colonial, and foreign trades of the 
United Kingdom. 

The Union also desires to effect co-operation and mutual help 
among British manufacturers and producers of all kinds of goods 
and commodities, and to encourage free and unrestricted comms 
cation between masters and workmen with a view to the est 
ment of amicable arrangements and relations between them.— 
Times, 
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DIRECT-CURRENT MACHINES: SOME NOTES 


ON ESTIMATING. 


.—- 


By “W. A. E. M.” 
WHEN no actual recent cost is available of an. exactly 
identical machine, the estimating of a new size of generator 
or motor may entail a considerable expenditure of time, and 
often the costs that are at hand are not in sufficient detail 
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PERCENTAGE ADVANCE ON GOST OF BABIS M/C PER CWT. OF MATERIAL 


IRON. STEEL p 


PENCE PER LB. ADVANCE FOR COPPER, OR 
SHILLINGS PER CWT. ADVANCE FOR IRON OR STEEL 


a Soe ea a Fig. 1. 


to lend themselves conveniently to 


manipulation, or admit of very close 
adjustments or pro ratas heing made. 
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of labour or material, an up-to-date cost may be obtained. 
The value of the price-adjusting coefficient—let us call 
this ka—providing for the advances in the markets will be 
found to be :— | 


1 + 0001 [zy + (100 — r). 2], 


where z = per cent. labour cost of total cost, y = per cent. 
advance on labour, z = per cent. advance on material. 


The adjoining graphs (fig. 1) show values of percentage . 
advance on total cost per cwt. of material for the principal 
and heaviest items of material used in the 
machine, viz., copper and iron (or steel), ac- 
cording to the price advances per lb. and 
cwt. respectively. ` 

The graphs (fig. 2) show values for ka for 
various combinations of 7, y, and z. — 

7 £100 ` 


MULTIPLEXING “IN CABLE 
TELEGRAPHY. 


In the Juurnal of the Franklin Institute for May, 
Brigadier-General George O. Squier, Chief Signal 
Officer, U.S. Army, states that the use of alternating 
currents in cable telegraphy offers the great advan- 
£300 tage that multiplexing is made possible. Among 
the’ many schemes which may be utilised, the 
method of using separate cables for sending and re- 
ceiving, transmitting several messages on one cable 
and receiving a corresponding number on another, 
£400 seems to offer the best solution of ‘the problem 
where the volume of traffic warrants it. Such an 
arrangement eliminates the artificial cable, which 
£500 igs an indispensable element in duplexing, and at 
£300 the same time gets rid of all the troubles incidental 
gs00 to the accurate balancing of the duplex bridge. 
| The method proposed is shown schematically in 
£400 the two accompanying figures (p. 166). In fig. 1an 


|] | £200 
r 


£700 : P., 

+T Jesoo arrangement is shown for transmitting three messages 

C aeti soo simultaneously on one cable. We have here three 
--+47"fT e700 local transmitting circuits coupled to the cable, the 


frequency af each transmitter being different from 
that of any other--say, 6, 8, and 10 cycles. In each 
local transmitting circuit, two looped circuits are 
included, which are separately tuned to the fre- 
quencies of the other two transmitters, offering 
thereby a high impedance to the current flow of 
these frequencies, and thus preventing the transfer of 
current from one transmitting circuit to the others 


20 
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A handy pro rata rule is shown 
below for obtaining the approximate 
cost of a new machine, given the cost 
totals for labour and materials of the 
basis machine and dimensions of the 
armature core of the latter, and of the 
one to be estimated :— 4Sj 
Cost of labour = yD x ku 
Cost of material = VL X D? X kn. 


where D = diameter of core (external) 
in inches, L = length of core (between 
end plates) in inches, and kı and km 
=` constants for (cost + J/D*), and 
(cost- yL x D?) for labour and material; 
these will vary according to the par- 
ticular maker. 

The writer has found that quite good 
results can be obtained in predeter- 
mining costs in this way, especially sk 


VALUES OF K.a. -1 +»*0001 [XY ¢ (100 -X ) Z) 


— 
. 
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where the basis machine or machines GRAPHS | FOR 


taken for the values of k do not deviate 
very considerably from the new ma- 
chines in the core dimensions; and, on 
occasions when it has been found con- 
venient, or considered desirable, to use the more lengthy and 
closer methods, the application of the approximite rule 
shown has often proved a very useful check. 

By the use of a further adjusting constant, which, from 
an intelligent analysis of machiie costs, can be approxi- 
mately deduced for correcting the price for increases in cost 


° 


GRAPHS FOR 


GRAPHS FOR GRAPHS FOR GRAPHS FOR GRAPHS FOR 
X230 X= 35 X= 40 X= 45 X=50 
O 10 20 30 40 50 10 20 30.40 50 10 20 30 40 50 10 20 30 40 80 10 20 30 40 50 10 20 30 40 50 
VALUES OF V . 
Fic. 2. 


To further check any transfer of current from one local circuit 
to another, the intermediate circuits 1, 2, and 3 are introduced, 
through which E.M.F.'S of opposite phase to that induced by 
way of cable transformers are induced, thus balancing out any 
residual effect from one circuit on another. 

In fig. 2 a receiving terminal of a cable is shown in which three 
circuits are used for the reception of three messages simul- 
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aneduily. Each receiving circuit is coupled to the cable through 
an intermediate circuit. In each intermediate circuit, two loop 
circuits are included, which are separately tuned to the uencies 
of the signals which are to be excluded from that icular 
receiver, each receiver responding accordingly only to a signal of 
one predetermined frequency and excluding the others. If desired. 
loop circuits may also be introduced in the receiver circuits, and 
thus further mcrease the selectivity. 
In the arrangement described above, the disturbing effects of a 
local transmitter on the receiver, which are always present to a 


Transmitting terminal. 


Fie. 1. 


Receiving terminal. 


Fia. 2. 


greater or less degree in duplexing, are entirely eliminated, and, as 


a conseqnence, detectors and amplifiers uf very much greater, 


sensitiveness may be employed. 
For purposes of illustration, three transmitters and three 


receivers are shown, so that two cables could handle three 


messages both ways, but obviously the method outlined above is 
not limited to this number. 


A 


PERMANENT MAGNETS.” 


By F. C. KELLEY. 


— 


By means of the hysteresis loop we are able to determine the 
two most important facts that we ought to know about steel 
for permanent magnets, namely, the remanent magnetism 
and coercive force: the height of the point where the curve 
cuts the vertical axis, and the breadth of the loop on either 
side of the zero point. The coercive force is the more im- 
portant. Though the magnetic permeability of a specimen 
18 inversely proportional to its carbon content, the amount 
of permanent magnetism retained is directly proportional to 
the carbon content. 

The hard constituent called hardenite, which may be a 
solid solution of carbon in iron, or possibly a subcarbide of 
Iron, is of the same percentage as pearlite, and is formed 
during any cooling that is so rapid that the particular 
pearlite structure has no time to form. This constituent 
appears to be the most important in magnets. 

The shape and dimensions of a magnet have a great effect 
upon its.retentivity, due to the fact that the poles of every 
magnet exercise a self-demagnetising influence on the body 
of the magnet. _ 

The demagnetising effect in- the case of slit rings has been 
ehown to be nearly proportional to the width of the slit, or 
gap in the magnetic circuit. If the ring is provided with 
large pole pieces and the gap is narrow, the demagnetising 
coefficient may be greatly reduced. The amount of remanent 
magnetism increases regularly with the dimension ratio, that 
is, the ratio of the length to the diameter of the bars. . 

A laminated magnet has been found to be no more powerful 
than a solid magnet of equal weight and length. 

Since the coercive force of magnets depends upon the way 
they are hardened, it is essential for magnets which are to 
have the greatest coercive force that they be quenched at a 
temperature above that at which they recalesce, and quenched 
quickly. | 

Magnetic material which has had previous working should 
be annealed slowly, and then quenched just a little above the 
point of recalescence. Mme. Curie tried experiments on the 
effect of quenching carbon steels of 0.06-1.20 per cent. C, 
and found that 770 deg. C. was the best temperature for 
quenching. If quenched at 975 deg. C. the remanence and 
coercive force both fell in value. She also found that the 
best magnet material, after hardening, if reheated to 905 
deg., degenerated. By quenching first a little above and 
then a little below the point of recalescence, and going 
through this cycle several times, she found that the material 
could be improved, and that material which had become 
poor by over-heating could be repaired. 

Barus and Strouhal found that annealing at a temperature 
which gave a blue tint produced the best results. They also 
found that for short bars a glass-hard state. produced by 
heating to a’ bright red, and quenching in cold water, gave 
the best resylts. 

The tungsten steels which have proved best for magnets 
Se ee ee ee ee 
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-hours, or by heating them to 60 deg. C 


Cr, 
10 Mo, 1 V, 0°4C — = 


fallin two groups: (1) Those containing 5 to 7 or 8 per cent. 
W with about 0.5 per cent. C, and (2) those containing 24 
to 34 per cent. W with 1 per cent. C. Steels containing from 
0.75 to 9.5 per cent. of chromium have high coercive forces; 
but there seems to be little advantage in adding more than 
24 or 3 per cent. Cr. Cast iron makes good magnets. Camp- 
bell, by quenching at 1,000 deg., found values of remanence 
from 200 to 229, and coercive forces from 48.9 to 52.8. 

The method of magnetising har magnets is to put them 
inside a long magnetising coil about twice as long as them- 
selves. Short bar magnets may be put between the poles of 
un electromagnet, as may horse-shoe magnets. The field to 
which they are subjected should not be less than H = %0. 
little depends upon the duration of the operation. 

Permanent magnets age with time, or lose part of their 
magnetism. Causes for the decay of magnetism of magnets 
are mechanical shock, changes of temperature, contact me 
magnets or iron, and@ exposure to demagnetising forces. The 
lapse of time also apparently effects a deterioration. But in 
all magnets there seems to be a limit to this decay. 

Permanent magnets are matured by repeated gentle heat- 
ing and cooling, protracted\ gentle heating, repeated subjec- 
tion to mechanical shock, and partial demagnetisation. 

Barus and Strouhal found that by heating a glass-hard 
magnet in steam for 60 hours, then remagnetising, and steam- 
ing again, its remanence was reduced to a constant value. 
After this treatment it was dropped from a height of 1.5 to 
0.5 m. on a wooden block, and it did not change over 0.54 
per cent. . 

Mme. Curie found that heating magnets in steam caused 
a reduction of both coercive force and remanence, and that 
reheating to 200 deg. C. was disastrous, for about 50 per 
cent. of the original total magnetism was lost. 

W. Brown found that glass-hard magnets resisted shocks 
much better than others, and that by prolonged reheating 
at 60 deg. a constant state was reached with a reductiop of 
from 1 to 3 per cent. in best steels. l 

Krüse found that materials Having the greatest coercive 
force had the least percentage loss from shock. 

To produce permanent magnets which are both constant 
and powerful, a tungsten steel should be used, having from 
5 to 8 per cent. of tungsten and from 0.4 to 6 per cent. 
carbon. Chromium up to 2 or 2.5 per cent. may be present. 
but the presence of manganese, titanium, copper, sulphur, 
and phosphorus should be avoided. For bar magnets the 
dimension ratio should be as large as possible. For horse- 
shoe magnets the gap between the poles should be short as 


‘possible, and the polar areas as large as possible. 


The forging of magnet material should be done with little 
working of the material, and at a low temperature. After 
forging it should be normalised by raising to 900 deg. C., 
lowered to 750 deg. for a time. and then cooled off. To . 
harden the magnets, they should be heated to 950 deg. C. 
for five minutes only, then lowered to 700 deg. C.. and 
quenched in brine or oil at 20 deg. C. Some tungsten steels 
are better if quenched between 770 and 850 deg. C. 

There is no advantage in tempering tungsten steel. Mag- 
nets of carbon steel of 20 diameters may be tempered to 3 
straw tint, and those of 40 diameters to a blue tint. Any 
letting down below a straw tint impairs their power to resist 
decay and usage. i 

Magnets should be matured by boiling or steaming for 10-12 
for 20 or more 
hours. There is some advantage in letting them cool several 
times during the process. l 

The magnet should be magnetised by an elecfromagnet. or. 
if a bar magnet, by a magnetising coil, using the highest 
degree of magnetisation possible. There is some advantage 
in reversing the -magnetism a few times, but in the final 
magnetisation the current should be turned off slowly to zero. 
There is an advantage in giving the magnet a slight mecha- 
nical shock. Some magnets which are to have extreme con- 
stancy are subjected to demagnetising forces. 

Cr, Mn, Mo, and W are important additions in the manu- 
facture of steels for permanent magnets, but the presence 
of a third element is necessary. While carbon is beneficial. 
highly satisfactory results are to be obtained with Si and 
vanadium, especially vanadium. 

The following table represents some of the best alloys 
obtained for permanent magnets. The first section shows 
results obtained before rapping or ageing; the second after 
rapping :— 


— Before ageing. —~ —- After ageing. — 
Composition. B (Ret) He B (Ret) He 
8 Mo, 0'3 V,0°6C 11.750 58-7 quenched 5,000 5792 quenched 
5W,05C 11,700 590 ,, 5,200 S28 
5 Cr, 8 Mn, 4 Mo, 18i 11,850 655°8 as forged 5,8300 GET as foredi 
1 Mn, 10 Mo, 0'5 C 19,750 584 quenched 5,400 7°5 quenched 
2 Cr, 10 Mo, 0°5 C, 0°3 V 10,500 78°0 6,800 T72 
7TW,03 V,06C . 10,450 oe as forged 5,600 s10 re 
10 Mo, 0°3 V, 0'4 C 10,350 69°8 quenched — — 
2 Mn, 5 Mo, 06 C = ms 5,500 ST-2as formed 
6 Cr, 0°84 Bi — — 5,200 523 quenched 
2Cr, 16 W, 5 Mo, 0:3 V,0'5C — — 5 


e 


000 35. 

The general idea about permanent magnet material is that 
the harder it can be made the greater its permanence. Com- 
parative tests on materials quenched in water or brine would 
be expected to show that the harder the piece, the less per- 
meable, the lower its residual induction, and the higher it* 
coercive force, but it is only true with certain steels under 
restricted conditions. Ë ; 
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It is well known that the hardening capacity of steel de- 
creases as lts mass. increases, yet the larger mass, and hence 
the softer piece, is magnetically most permanent. 

It is well known, too, that the rate of cooling in oil is 
slower than in water, and does not give as great hardness. 
Yet experiments on steel, which was quenched both in water 
and in oil, show-relatively soft oil-hardened pieces when com- 
pared with water-hardened pieces of the same size to have 
lower induction, lower residual and higher coercive force 
than the much harder water-quenched pieces. | 

Drawing the temper of steel has a very marked effect on 
the magnetic properties. Hardness may be relieved by draw- 
ing the temper, but this gives results directly contrary to 


those due to retarded quenching rates. That is, the maximum | 


induction and residual magnetism are increased, and the 
coercive force is lowered. This is true whether the steel owes 
its original hardness to oil or water hardening, and it is 
also true that the effect of tempering is more marked on oil- 
hardened than on water-hardened pieces. That is, the aug- 
mented permanence in these alloy steels, due to oil harden- 
ing, 1s unstable, and this fact limits the possible commercial 
application of oil-hardening of magnets in manufacture. 

Boiling in water has only a slight effect upon the magnetic 
tests, while drawing the temper at 205 deg. C. (400 deg. F.) 
seriously impairs the magnetic permanence. This is true of 
both the structural alloys and the commercial magnet alloys. 
At a drawing temperature of 315 deg. C. (600 deg. F.) the 
difference between oil and water-tempering is wholly wiped 
out, and nearly identical tests result. 


REVIEWS. 


Electrical Engineering Practice. Third Edition. By J. W. 
Meares, F.R.A.S., M.Inst.C.E., M.I.E.E. London: E. 
and F. N. Spon, Ltd. Price 25s. net. 

The author, in his preface, states that in re-writing this 
book for the third edition he intends it to fill the gap between 
the engineering pocket-books, which give a mass of highly- 
condensed information, and the specialised works, each deal- 
ing with a particular subject in detail. A book of this kind 
is by no means easy to write, owing to the difficulty of main- 
taining a due sense of proportion, and of avoiding giving 
prominence to one particular subject at the expense of others. 
The author of the book under consideration, while he cannot 
altogether be said to have escaped this defect, has neverthe- 
less carried out his intention with a large measure of success, 
and has produced a work which should be a very valuable 
one, particularly to engineers whose connection with elec- 
tricity is only secondary. The author's style is exceedingly 
clear and Jucid, and his meaning can always be grasped at a 
first reading. This circumstance largely atones for the lack 
of diagrams in many places, which goes far to impair the 
utility of the work. 

The book.is divided irfto three parts, dealing respectively 
with elementary principles, ‘installation work and domestic 
applications of electricity, and electrical plant and supplies. 


The first part is concerned with fundamental principles and ' 


elementary facts relating to the supply and applications of 
electricity, and suffers somewhat from a lack of logical 
sequence in the arrangement, and also from a lack of dia- 
frams to explain the text. The author makes use of the 
hydraulic analogy to explain the relationship of electrical 
magnitudes, and his treatment is clear and convincing, but 
the corresponding treatment of the more complex magnetic 
units is poor. A lengthy description of the potentiometer 
could have been condensed to one quarter the present length 
if a diagram had been added. All the information given is, 
however, quite accurate and precise; as an example, in the 
section on instruments, the difference between ‘‘ aperiodic ”’ 
and “dead beat ’’ is explained. 

The second part of the book, dealing with wiring and the 


domestic applications of electricity, is a very good one, and: 
Modern interior > 


lighting systems are fully treated, and the information regard- 


contains a ‚mass of valuable information. 


ing domestic heating apparatus is excellent, although the 
chapter would have been greatly improved by ‘a more liberal 
use of illustrations. Installation work is dealt with fully, 
modern wiring systems and up-to-date methods of switching 
being described. The author would have done well to have 
pointed out the waste involved in indiscriminate ‘‘ looping 
in,” and to have indicated how this can be avoided by the 
use of modern accessories. 


The third part deals with all remaining subjects covered | 


by the title of the book, with varying degrees of thorough- 
ness. The chapter referring to motors, welding plants, and 
electric furnaces is a good one, although the diagram of a 
motor starter on page 260 can hardly be said to represent 
modern practice. A chapter on smaller generating plant and 
accumulators follow. An interesting, but lengthy, account 
of systems of charging and tariffs divides this chapter from 


the remarks on: larger plant for public supply. References are- 


given for descriptions of automatic voltage regulators; a brief 
account of the most important of these would have been 
valuable. The few lines devoted to the motor converter seem 


A 


quite inadequate, considering the importance of this machine- 
The author has discussed modern’ tendencies in power- 
station, development at some length, referring, for example, 
to the recent proposals and experiments in connection with 
the gasification of coal before burning under boilers, and the 
recovery of by-products. There is no reference in this chapter 
to the remarkable efficiency of the Ljungström- turbine in 
the smaller sizes; and the subject of E.H.T. switchgear can 
hardly be said to have been touched upon. Excellent chapters 
follow on the application of water power, electric traction, 
electric vehicles, and electricity in mines. Transmission 
schemes are next dealt with, together with the subject of 
underground cables. The treatment of the latter subject 
shows the lack of balance that has been before referred to. 
While three pages are devoted to an excellent section dealing 
with up-to-date practice in the manufacture of cables for 
very high voltages, giving a clear explanation regarding 
graded insulation and intersheaths, the wider subject of cable- 
laying systems is dismissed in two pages. A good chapter on 
specifications and depreciation follows, and the final chapter 
is devoted to the subject of testing. In many ways this is 
the least satisfactory in the whole volume. The treatment 
is generally scanty, while the reference to the induction 
method of fault localising is so superficial as to be misleading. 
The same can be said of the paragraph on meter testing, in 
which: one-quarter load is given as the lowest load to which 
meters should be tested. If this final chapter had received 
fuller treatment, even at the expense of some of the earlier 
chapters of more limited interest, it is safe to say that the 
work would have been considerably improved. 

The book contains over 100 tables, and a useful list of these 
is given at the beginning. Extracts from wiring rules and 
standard specifications are given in the sections dealing with 
various aspects of installation and other work. These rules 
and specifications might well have been reprinted in full as 
an appendix. The value of the book is considerably enhanced 
by numerous cross-references and by the provision of an excel- 
lent index. The book can he recommended as a valuable 
work of reference, covering a wide field, and containing an 
immense amount of useful and up-to-date information.— 


G. W.S. 


The Range of Electric Searchlight Projectors. By JEAN REY 
London : Constable & Co., Ltd. Price 12s. 6d. net. (Trans 
lated by J. H. Johnson.) 


Searchlights play so important a part in the, work of our 
land, sea, and air forces that the appearance of this book is 
particularly opportune, especially as no treatise has hitherto 
been available making it possible for artillery officers to calcu- 
late the range of searchlights with some approximation to 
the ease and accuracy with which they calculate the range 
of their guns or—more generally—making it possible for any 
user of a searchlight to determine the distance at which the 
latter will illuminate effectively a stated objective. The 
problem is not altogether simple, and its solution involves 
many indeterminate variables (especially those dependent on 
atmospheric conditions); nevertheless, the author's work 
represents a material advance in range measurement from 
the practical point of view. ade 

The study of the range of electric searchlights comprises 
the determination of luminous flux emitted by the arc; the 
extent of distribution of this flux as received and reflected by 
the mirror; the calculation of the amount of light projected 
at a distance, allowing for the size of apparatus and focal 
length of mirror. Knowing the amoufit of light projected at 
a distance by the searchlight, it is possible to calculate approxi- 
mately the range of illumination by taking into account the 
coefficient of atmospheric absorption. It then becomes pos- 
sible to determine for any given searchlight the probability 
of being able to illuminate a certain object at a given dis- 
tance, provided that one knows the average degree of atmos 
pheric transparency for the district. 

The author handles the subject along these lines, dealing 
first, in Chapter I, with determination of the luminous flux 
emitted by any arc, pointing out the distinction between theo- 
retical and practical results, and giving a number of useful 
formule and data. The theoretical illumination obtained 
with a specified reflector is next considered. A series of 


' reflectors ranging in diameter from 0:3 to 2 metres is assumed, 


and the luminous flux corresponding to three different focal 
lengths is determined in each case, (a) for a series of low 
voltage arcs, (b) for a series of high voltage arcs. High volt- 
age increases the luminous flux received by a given reflector, 
but necessitates the use of special carbons, difficult to obtain. 
In this chapter, again (as, indeed, throughout the book), the 
author shows clearly the corrections to be applied to theory 


- in order to allow for the conditions of practice, and presents 


many useful formule and experimental data. 

The efficiency of an electric searchlight (Chapter II) may 
be defined as the ratio of luminous flux projected at a dis- 
tance by the apparatus to the flux emitted by the arc and 
received by the reflector. 
tively each source of loss. A mirror in good condition should 
reflect 85 per cent. of the light falling upon it. In addition, 
there are shadow and shutter losses. The total efficiency in 
small and large*searchlights respectively may be 654 per cent. 
and 734 per cent. without flashing shutters,.or 517 per cent. 
and 673 per cent. withoshutters: | 


3 


The author considers quantita- . 
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Chapter IV gives data and curves for calculating the prac- 
tical illumination from searchlights at a standard distance of 
1,000 metres, knowing the theoretical illumination and the 
total efficiency of the searchlight. There seem to be a few 
misprints on page 44. The influence of current, voltage, and 
diameter of positive carbon on practical illumination is dis- 
cussed, and it is shown that high-voltage, heavy-current 
searchlights have certain intrinsic: advantages. 

Although, for practical reasons, Mangin reflectors are used 
to a less extent than formerly, they have important optical 
advantages, and the author is justified in devoting Chapter V 
to consideration of the special results obtained with Mangin 
searchlights. 

Having considered all the internal elements which affect 
the range of a searchlight (viz., power of the arc, diameter 
of reflector and focal length, efficiency of reflectors and search- 
light), the author deals in the second part of the book with 
the external factors affecting range, viz.. transparency of 
atmosphere, distance at’ which objective is placed, dimensions 
and nature of the objective, its colour and the colour of the 
background; finally, the distance at which the observer is 
from the searchlight and objective. The effect of transparency 
acts on the double pange between searchlight, objective, and 
observer. This fact, the influence of form and colour of 
objective, and the limitations of visual acuity have all an 
important bearing on the fact that an airman (or working 
party, &c.) within an enemy beaimn may be so strongly illumi- 
nated as to feel certain that he is discovered whereas he may 
be absolutely invisible to the enemy observer. Striking in- 
stances of this sort are mentioned by the author, and it 
seems highly important that everyone in our ‘forces should 
realise that he is not necessarily visible to the enemy although 
he is under comparatively brilliant illumination (e.g., one and 
a half times that provided by the full moon at its zenith). 

In Chapters VI et seq. the author starts from a formula of 
M. Blondel’s for the range of searchlights (apart from visual 
sharpness). To facilitate the practical application of this 
formula the conception of “equivalent illumination ’’ is intro- 
duced, i.e., the illumination of various objects, under various 
test conditions, which renders them just visible (or clearly 
visible, as the case may be) assuming that the coefticient of 
reflection, diffusion, and phvsioldgical effect of contrast is 
the same for all objects. In other words, instead of attempt- 
ing the very difficult operation of measuring this coefficient 
for each class of object, the author eliminates it entirely, and 
replaces it by empirical ‘‘ equivalent illuminations.” The 
latter are fictitious values, since they imply that the limit 
of visibility of the human eye for different illuminated objects 
corresponds to different quantities of light falling upon the 
retina. Once the table of equivalent illuminations is deter- 
mined (and the author gives values for a whole series of land 
and sea objects), it is possible to calculate for the same ob- 
jects the ranges under the conditions met in practice. Graphic 
diagrains are given to facilitate application of the general 
formula. ' 

The question of atmospheric transparency is discussed at 
length, and typical data are given. The genesis and use of 
the graphic diagrams are well explained, and the curve sheets, 
abacs, and so forth are drawn clearly to large scale on fold- 
ing plates. The examples and practical problems of ranges 
given in Chapter VIII should make the reader thoroughly 
competent to deal with any problem of his own. Throtghout 
the book, data and curves relate to modern methods, appli- 
ances and constructions of war, and to climatic conditions 
in all the principal war zones of Europe on land and sea. 
Chapters IX and X deal with variation in ranges according 
to the size of searchlight and atmospheric transparency, and 
with visual acuity. The book presents in compact form a 
clear working exposition of the best methods and data at 
present available for determining the range of searchlights. 
and does not fail to point out where further data should be 
accumulated as opportunity arises. 
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NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal be Messrs. W. P. 
Flectrical Patent Agents, 285, 
Liverpool and Bradford. 


Tnomeson & Co.. 
High Holborn, London, W.C., and at 


10,944. ‘ Electric battery limps.” J. A. Warb. July 30th. 
10,962. “ Electrical switches.” E. L. Rankis. July 30th. 
11,031. “ Electrice mota control systems.” Brisk THoMson-Houston Co. 


(General Electric Co, U.S.A). July 3lst. 


11,034. “ Power-operated switches. IGrRanic Evectric Co. (Cutler-Hammer 
Manufacturing Co., U.S.A!) July 31st. | 


11,035, 11.036. *“ Electrie circuit controllers.” Teranic  Exvectric Co. 
(Cutler-Hammer Manufacturing Co.. U.S.A). July 31st. 

11,038.‘ Circuit breakers.” C. Loseut. July Sist. , 
11,060. “ Process for manufacture of electrolytic compounds.“ J. Brows 


AND E. SCHSITIIN. 
11,064. “ Electrode clamp connector.” 
11,065. ‘ Telegraph systems.” 

anp H. H. Hakrrisos. August Ist. 
11,071. “ Magnetic compass.” W. Tuoļsrsos. August Ist. 


11,073. “ Electric detonators." W. J. E. Biss & O. D. Licas. August 
Ist. 


August Ist 
A. Oates. August Ist. 
AUTOMATIC TELEPHONE MANUFACTURING Co, 


11.078. ‘Sparking plugs for internal-combustion engines, B. Horps AND 


Tut Loper Sparkise Pere Co. August Ist, 


4 


11,079. * Secondary electric batteries or accumulators.” 
TRICAL SroracE Co. & H. Dean. August Ist. 

11,081, *" Electric batteries.” G. N. Antonwory. August Ist. 

11,112. “ Electric induction apparatus and submarine detectors.” 
Cutupert-Kagson. August 2nd. 

11,149, “ Starting devices for electric motors. W. P. HAxLYN, 
AND THE BritisH THomson-Houston Co. August 2nd. 

11,154. * Electric batteries.” G, N. Antonorr. August 2nd. 

11,160. “ Means for utilisation of light of electric lamps.” G., Canrazc 
August 2nd. i 

11,217. “ Electric arc lamps with rotary arcs, and wireless telephony 3ni 
telegraphy." A. GARBARINI, G. Gautier & L. Mauccaire. August 3rd. 


CHLORIDE Erec- 


H. vV, 


J. Sucos 


11,222. “ Dynamo-electric machines." N. PENSABENE AND CROMPTON & Co. 
August 3rd. 
11,225. ‘‘ Generating power.” WestincHouse Macuise Co. Augus %.. 


(U.S.A., August llith, 1916.) 
11,226. ‘‘ Motor control systems.” BrimisH WESTINGHOUSE ELECTRIC ayn 


MANUFACTURING Co. (Westinghouse Electric & Manufacturing Co., USA. 
August 3rd. 


11,230. ‘‘ Machines for trimming ends of flexible and othrr insulated 
wires.” ENFIELD Caste Manufacturing Co. & D. Wise. August 3rd. 

11,231. ‘ Electric batteries. G. N. Antonorr, August 3rd. 

11,235, 11,236. “ Ignition dynamos.” C. T. Mason. August 3rd. (UNA. 


September 15th, 1916.) 
11,249. “f Make-and-break devices." 


F. B. Denx 
Co.) August 3rd. 


(Pittsfield Spork Coi 


11,287. * Electrical couplings or connections." K. E. 1. Geisxess. 
August 4th. - 

11,259. “ Sclf-regulating dynamos.' A. H. Mincity axp C. A. Vasneke 
veL & Co. Aupust 4th. 

11.238. ** Means for supporting electrodes in ionic tubes." F. P. Diner: 


AND OSRAM-ROBERTSON Lamp Works. August 4th. 


PUBLISHED ‘SPECIFICATIONS. | 


191i. 
16,203. INCANDESCENT Lamr 


1 Tusctrak ELECTRIC 
Chalier. 


July 15th, 1913. 


Firows or Foomterrs. 


1916. 


The numbers in parentheses are those under which the Specifications wiil iv 
printed and abridged, and all subsequent proceedings will be takn, 


3,029. Exectric Battery Lame. J. E. Hamilton. July 25th, 1916. 1107.773. 

5,445. Evecrric CURRENT REGULATORS, MORE PARTICULARLY FOR US Im 
Arc Lames. E. Ç. R. Marks (H. Goldberg). April 13th, 1916. 007.777) 

6,965. METHOD OF AND APPARATUS FOR THR LOCALISATION OF  Forgt.x 
OBJECTS IN AND THE RADIOTHERAPIO TREATMENT OF THE Human Boot sy ne 
X-ray. C. Baese. May 17th, 1915.  (100.491.5 

7,995. Terecrarny. E. S. Heurtley. June 6th, 1916. 
11,465 /16.)  (107,783.) 

8.320. Ecectricar ReouLators or RHeEostats. 
D. Rodway. June 13th, 1916.  (107,788.) 


(Cognate application. 


Switchgear & Cowans, a>! 


9,508. Device FoR Locatinc, CAPTURING, AND DESTROYING SUBMARINES ASC 
LIKE Vessecs, S. Rushfirth. July 7th, 1916.  (107,792.) 

9,660, Licutninc Coxpuctors, G., E. Taylor. July lst. 1916. (107.79. 

9,673. REVOLUTION-DIRECTION INDICATORS anb Counters. T. Kelle. Juis 
10th, 1916. (107,802.) 

9,833. ELECTRIC OSCILLATING OR WIRELESS SYSTEMS AND ArraRaTUS, Inde 
European Telegraph Co., A. H. Morse & H. R. Rivers-Moore. July 12. 
1916. (107,815.) 

Pes Ecectrical Resistance -Apraratus. P. H. Dawe. July Mth, We 

07 822. 

9,949. ENGINE-ROOM TeLeGcRaPHs. J. W. Ray. July 5th, 1916. (10782. 


10.036. FELecTRICALLY-DRIVEN VIBRATORY APPARATUS AND THE LIKE,’ ESPECIAL} 
FOR USE IN THE TREATMENT OF Ear TROUBLES. Sterling Telephone & Eletric 
Co, and F. G. Bell. July 17th, 1916. (107,825.) 

10,386. ELecTRICAL CONNECTORS or Junction PIECES. 
F. Collins. July 24th, 1916.  (107,831.) 

10,588. ATTACHMENT OF AMMETERS AND VOLTMETERS TO Swprorts. 


G. H. Collins & H. 


Pak 


CULARLY IN CONNECTION WITH MOTOR-DRIVEN VEHICLES. Walsall Electric Co. 
and V. Delebecque. July 27th, 1916.  (107,835.) 

— 10,589. AMMETERS aND VoLTtMETERS. Walsall Electric Co. & V. Delebvqu-. 
July 27th, 1916.  (107,836.) ° 

10.875. AMMETFRS FOR THE MEASUREMENT OF ALTERNATING CURRENTS > 
Ervectric Oscitcations. August 2nd, 1916. (Cognate application, 11,337 16° 
(107 844.) 

11,812. Evectric Lirtinc MaGnets. A. West and A. West & Co. Augee 
19th, 1916. 107,856.) 

12,269. Socnno TRANSMITTING Jxstruments. T. Chalmers. August Wt. 
1916. (107 854.) 

13.097. SPARKING PLUGS FOR INTERNAL-COMAUSTION Escines. T. Crd 
and Sons & H. W. Wilks. September 15th, 1916.  (Cognute applico”. 
13.8)9°16.)  (107,873.) 

14.246. JGNITION APPARATUS FOR INTERNAL-COMBUSTION Encines. K. E L 
Guinness, October Gth, 1916, (107,88R.) f 

18,145. Terwinars FoR ELectRic Wires. Burney & Blackburne, and E. ¥ 
Cobb. December 18th, 1916. (107,924.) i ' 

‘ 21917. 

5.92). TELEGRAPHY. . S. Heurtley. (Divided application on 7,9% Ir 
Cognaite application, No. 5.533/17.) June’ 6th, 1916.  (107,950.) , 

7.093. ACtoMATIC SELECTORS FOR TELEPHONE Systems. Siemens & Hals 
Akt. Ges. May 4th, 1916. (Addition to 23,336/13.) (106,506. 

8,553. Enectric OSCHLATING OR WIRELESS SYSTEMS AND ArrarstTUs. Ins - 


European Telegraph Co., A. H. Morse & H. R. Rivers-Moore. July Ls 
1916. Divided application on 9,833/16.) (107,958.) 


\ 

The Orbit of Mercury.—Speaking at the summer mect- 
ing at the Hampstead Garden Suburb, last week, Sir Oliver Lods» 
said he had been working on the variations in th- orbit of the 
planet Mercury. This orbit revolved slowly, and there was a dis 
crepancy known to all the great astronomers. Le Verner foun: 
that it amounted to 43 seconds. It had remained a puzzle. at. 
some had believed that it was due to the proximity of another 
planet. which could not be seen by us, and which had been name- 
Vulcan. 8 

Sir Oliver Lodge said he believed the discrepancy was explain 
by the electrical theory of matter. The inertia © @ Bai 
moving at a high speed was greater than if were at 4 wonn 
Mercury, the fastest planet in the solar system. travelled 30 m a 
a second. One lb. of matter moving at 30 miles a second. th 
speed of Mercury. equalled one lb. plus the hundred-millionth pr 
of a lb.. and that fraction was not subject to gravity. This =e 
he thought. the probable cause of the variation of the orbit « 
Mercury. 
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INTERCONNECTION IN 
LANCASHIRE AND CHESHIRE. 


WE referred in our last issue to the second report 
recently issued by the Committee for the Inter- 
connection of the Lancashire and Cheshire Elec- 


‘tricity Supply Systems, the contents of which were 


briefly outlined. Further perusal of the report leads 
us to the conclusion: that the proposals are in the 
main so obviously dictated by commonsense con- 
siderations, and so clearly intended to operate with 
the single aim of providing an ample supply of 
cheap electricity for industrial purposes, that only 
minor criticism can be advanced by those who sym- 
pathise with the end in view. The Committee is 
thoroughly representative of the area concerned, 
and our only regret is that the company Representa: 
tives, who did not sign the ‘‘additional powers” pro: 
posals of the Committee, have not more clearly de 
fined their views. The reason for basing local autho- 
rity representation on the Joint Board, on popula- 
tion, and company representation on capital outlay, 
is not self-apparent; neither appears to bear such a 
close relation to the electrical ‘‘ figure of merit ”? of 
a supply authority as, for instance, output sold, 
which is a general indication either of initiative or 
favourable conditions. On the basis chosen, the 35 
undertakings concerned would be represented by 90 
members, including 11 representatives from four 
companies; as mentioned last, week, these. would be 
divided into four District Boards, which would elect 
a Central Executive of 20 members, two of whom 
would be special representatives of the Lancashire 
Power Co., in addition to its possible District Board 
representation. The Central Executive ,vould have 
powers to elect a committee of six advisory engi- 
neers, one of whom would represent the Lancashire 


Power Co.: . i n 


The capital expenditure of the municipal under- 
takings concerned on. power stations, mains, &c., 
£7,425,266, of which 43 per cent., or £3,166 a 
has been ‘redeemed; the corresponding capital value 
of the companies immediately concerned in the pre- 


. sent proposals. (exclusive. of goodwill and invest- 


ments) appears to be £1,021,645, of which only 
£73,218, or 7 per cent., has been written off. 
Although these. figures have little bearing on the 
interconnection proposals of the Committee, they 
are of interest as showing the financial status of the 
two classes of undertaking in the area. | 
In-passing, it should be emphasised that under 
the various powers associated with its interconnec- 
tion proposals, the Committee specifically safe- 
guards the neht of appeal.of individual authorities 
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to the proper Government Tribunal, as well as their 
existing rights as distributors within their statu- 
tory areas, and, moreover, lays down the principte 
of compensation for those authorities who are pre- 
judicially affected by the operation of the scheme. 
Presumably, the latter contingency may_ arise if 
heavy expenditure is incurred on plant for bulk sup- 
ply, &c., at the request of the Board. i 

As regards the second portion of the report, deal- 
ing with the proposed additional powers to estab- 
lish and control all future and existing power sta- 
tions and high-pressure transmission lines, it is 
pointed out that the 35 undertakings concerned 


generated 421 million units during the year ended — 


March, 1916, and that in five years’ time this output 


would under normal conditions expand to 1,000 mil- 


lions, the maximum load increasing during the same 
period from 138,429 Kw. to 300,000 KW., represent- 
ing an average annual increase of 32,000 kw. This 
can be met by increasing the capacity of existing 
stations in some cases, while in others it would be 
desirable to erect new stations. The Committee 
states the case for co-ordination of effort at con- 
siderable length, finally arriving at the conclusion 
that the Board should possess the power to erect 
new stations and to acquire the ownership, control, 
and operation of all or any power stations, existing 
and future, and all high-pressure transmission lines. 
While we do not doubt the validity of these pro- 
posals, which would, if carried into effect, extin- 
guish power company business, though leaving the 
ordinary statutory company -no worse off than a 
corresponding local authority under similar circum- 
stances, their raison d’être is not very clear, at any 
- rate, as regards the more immediate future, having 
tegard to the proposed powers of the Board for 
interconnection purposes, which include ‘‘to co- 
ordinate and prescribe the rwaning hours of existing 
stations and to act in an adyisory capacity in regard 
to all proposals for future extensions of generating 
plant.” | 

For all practical purposes, the supply authorities 
. and the Board appear to be identical. What is to 
prevent the Board in its wisdom from deciding that 
the future generating plant extensions of, say, half- 
a-dozen adjacent authorities should preferably be 
carried out jointly by them—under existing legisla- 
tive powers—and on a site selected by the Board? 
In effect the same result would be obtained as if the 
Board proceeded under its ‘‘ additional powers,” 
with the exception that in the latter case the Board, 
t.e., the whole of the authorities in the Lancashire 
and Cheshire scheme, would raise the capital and 
presumably share in the proceeds, while in the 
former case, only the authorities directly concerned 
would be interested financially. In either case, the 
operation would be controlled by the Board. 

The proposals under “interconnection ’’ were, 
moreover, adopted unanimously, while the ‘“‘ addi- 
tional powers ’’ have apparently led to a little rift 
within the lute. l 

No doubt the Committee has decided that the 
principle at stake renders the course which it has 
chosen worth while, although the powers of the 
Board for interconnection purposes, if we have cor- 
rectly interpreted them, appear to be ample for the 
immediate future, and such as would automatically 
lead up to the proposed ‘“‘ additional powers.” How- 
ever, the Committee has, no doubt, had in mind the 
probability of some comprehensive effort by private 
interests to control bulk electricity supply in the 
future, and the proposals embodied in the Board’s 
additional powers may be justified as indicating an 
alternative which is much more desirable in the in- 
terests of cheap electricity supply. 


In a recent issue of the Testile 
Recorder, an article on “ Powe 
Costs a Vital Factor” discusses 
the alleged certainty of textile mil 
power costing more in the future than jn the past, 
whatever method of obtaining power be adopted, 
and goes on to point out that the advantages at 
present possessed by a mill, in which the machinery 
stands in the books at a low figure, will be reduced 
materially if fuel costs keep on increasing. The 
writer briefly urges the necessity of obtaining the 
best results with whatever method is adopted, 
though evidently with a leaning towards electric 
driving, in connection with which he says that “ first 
and foremost we must have cheap current,” 4.e., in 
the cotton trade; the price per unit must compare 
favourably with the cost per horse-power, “ then we 
shall reap to the full the advantages enumerated.” 
These advantages include reduced transmission 
losses, abolition of smoke, even turning, cheap 
structures, higher production, &c. 

This is all very interesting, but what proportion 
do power costs bear to the cost of placing manu- 
factured cotton on the market? That such costs are 
as vital as suggested is unbelievable, bearing in 
mind the many archaic power installations which 
have in the past competed, and presumably still 
compete, with modern steam and electrical installa- 
tions. The explanation that power plant invest- 
ments have been written-off in the older installa- 
tions cannot apply in all cases, yet the older mills 
survive, despite high power costs. Perhaps we have 
been woefully misled,. but we seem to remember 3 
few years ago the manufacturers’ argument that 
power costs were such an insignificant proportion 
of the total that the introduction of electric driving 


Textile 
Power Costs. 


.with a view to their reduction was not worth while. 


This attitude is, indeed, so generally understood. 
that there is a disposition te avoid the question of 
costs of electrical driving, which, even if higher. 
would not materially affect the case for the elec- 
trical drive, because the possibility of obtaining 
from 5 to Io per cent. greater output, with an im- 
proved product thrown in, altogether outweighs 
any small increase, if such should take place, in 
power costs. We need not here discuss the reasons 
for this result; they are well known, and have been 
proved in practice the world over, though many 
mill owners are still sceptical. 

What we fear our contemporary does not appre- 
ciate is that the case for electric driving eth pur- 
chased power, strong as it has been in the past, will 
be rendered practically impregnable by the dispro- 
portionate effect of increasing fuel charges on the 
‘‘ well-established steam boiler and highly-developed 
mill engine ’’ or the ‘‘ gas-power plant with by- 
product recovery apparatus, or the newly-estab- 
lished oil engine’’ as compared With that on the 
modern public supply station, with its relatively less 
costly and more. efficient plant, advantages in diver- 
sity of demand, and ever-growing output, which 


- tend all along to neutralise increasing fuel costs. 


The striking feature of efectrical production costs 
in the past has been their continual decrease, part! 
cularly in industrial areas, and despite the gradually 
increasing cost of fuel in pre-war times; the war 
has simply accelerated the rate of increase of fue! 
costs, to such an extent as to more than neutralise. 
for the time being, the normal reduction of average 
costs due to expansion of business, introduction ©! 
more efficient plant, &c., and as a natural resu't 
prices have risen, in many instances, » though 10 
necessarily permanently. Given a return4o settle 
conditions, even with fuel at present prices, we set 
no reason why, with an expanding business an 
modern methods. production costs should not com- 


í 
} 
| 
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mence to fall again as in the past, and reach a lower: 


than pre-war level. | 
Surmise would be turned into certainty given the 
whole-hearted co-operation of the Lancashire mill 
owners; indeed, it is with a view to ensuring that 
an ample supply of cheap electricity shall be avail- 
able to meet their prospective requirements that the 
recent proposals of the Committee for. the Inter- 
connection of the Lancashire‘ and Cheshire Elec- 
tricity Supply Systems have been put forward. It is 
not stretching the matter too far to say that the 
best private plant will be at a discount when the 
schemes for electricity supply on a wholesale scale 
at present under consideration mature; the North- 
East Coast may be cited as an example of intensive 
electrical development, but Lancashire offers even 
greater opportunities for electricity supply. 


In our issue of July 6th we gave 

Industrial - 
Reconstruction. report on ‘“‘ joint standing indus- 
trial councils °” by the sub-commit- 
tee on relations. between employers and employed, 
of-which Mr. J. H. Whitley is chairman. .We are 
glad to see that the desire of the sub-committee that 
this report should be discussed without delay has 
been fulfilled to some extent already. Last week we 
summarised the views of the Employers’ Parlia- 
mentary Council, which took the form of friendly 
. criticism of the proposals put forward, and an ex- 
pression of hope that the recommendations of the 
Sub-Committee would be of assistance in arriving 
at a true and lasting solution of the problem of in- 
dustrial reconstruction; this week we are enabled 
to reproduce a memorandum of the Executive 
Cefneil of the Federation of British Industries on 
the subject, produced in compliance-with a request 
from the Ministry of Labour, which claims to be 
the first authoritative public pronouncement by em- 
ployers on this important question. From a perusal 
of this valuable: statement it will be seen that the 
Federation, which is by far the largest and most 
representative body of employers in the country, 
and embraces an extremely wide variety of manu- 
_ facturing and producing interests, is heartily in 
accord with the general principles which underlie 
the recommendations, and that its comments mainly 
relate to the*details of the proposed organisation, 
the necessity of which is amply emphasised; the 
Federation is not ‘content with mere criticism, it 
proceeds to discuss the composition and ‘functions 
of the respective councils, and submits a plan 
carrying the scheme a stage further, in that it pro- 
vides a fourth link in the chain, a ‘‘ National Indus- 
trial Council ” consisting of representatives of em- 
ployers and employed in all industries, and forming 
a final Court of Appeal to which all questions which 
could not be settled in the sectional councils would 
be referred. This proposition appears to us admir- 
ably to crystallise and define the fundamental ideas 
embodied in the conclusions arrived at by the Whit- 
ley, Committee. At first sight the plan would seem to 
suggest that the Federation was somewhat obsessed 
with the idea of settlement of disputes, which 
appears in the forefront of the ‘‘ duties ”’ allotted to 
each class of council, and it must be admitted that 
in the light óf past experience this would unfortu- 
nately be one of their most important functions; 
but an examination of the memorandum itself 
shows that the Federation regards the provision of 
facilities for co-operative action as of still greater 
moment, and agrees that harmonious relations be- 
tween employers and employed are absolutely essen- 
tial to the attainment of that efficiency of produc- 
tion upon which our commercial prosperity in the 


a cordial welcome to the interim _ 


` 


future will wholly depend.. The importance of 
securing efficient management in every branch of 
industrial activity, and of giving it free play in 
development, is also clearly recognised. 

It will be observed, on comparing this memoran- 
dum with that which we abstracted last week, that 
while the latter saw many ‘lions in the path, the 
former courageously faces the admitted difficulties. 
and cordially endorses the view of the Sub-Com- 
mittee that the organisation of every trade is a first 
essential to their solution; at the same time, it 1s 
urged that such organisation must be voluntary, 


_ and unfettered by Government control in any form. 


So far all goes well; but once more the question 
to which we have previously referred inevitably 
crops up: how will it be ensured that the agree- 
ments drawn up by these Councils, or other organi- 
sations, will be loyally carried out? The problem 
should not prove insoluble; pending its solution, we 
are glad to see that the movement towards organi- 
sation is making such satisfactory progress. 


THE views enunciated recently by 
the Senate of the University of Lon- 
don, taken in conjunction with the 
report of the Committee appointed 
by the Treasury to consider the scheme of examina- 
tion for Class I of the Civil Service, afford good 
grounds for hoping that the reforms so long de- 
manded, besought, and advocated by our most emi- 
nent educational authorities are at last about to 
attain fulfilment. The memorandum of the Senate 
is uncompromising; the University of London has 


Reform in 
Education. 


iong held broad and enlightened views on the ques- - 
‘ tion at issue, and in this statement the Senate cuts 


at the roots of the evils which so long have ham- 
pered intellectual progress and development in this 
country, and have contributed so largely to the in- 
ception and the prolongation of the war. Had 
those in chief authority during the past 10 or 20 
years been endowed with a well-organised and ade- 
quate training for their posts, instead of the narrow 
and lop-sided curriculum that was forced upon 
them, we should either have been spared the horrors 
of world-war or we should long ago have emerged 
from it victorious. l 

The Committee is not so downright in its con- 


a 


demnation of the methods of the past, but never- | 


theless its conclusions may be accepted as highly 
satisfactory. We do not wish to see classical 
studies suppressed, or even subordinated to science: 
what we claim is that the balance should be held 
justly, and that a due proportion of time should be 
spent by every student on the study of the world 
in which he lives and is to work. The revised 
scheme places modern languages on an equality 
with the dead languages, gives prominence to the 
study of English and general knowledge, includes a 
viva voce examination to test mental activity, and 
gives due weight to mathematics, science, and (a 
new subject!) engineering. All this is very good, 


and we trust that the proposals will be carried into © 


effect without serious modification. 

In this connection,-we wish to draw attention to 
a small book, entitled ‘‘ The Public School System 
in relation to the coming conflict for national supre- 
macy,” by Mr. V. Seymour Bryant—a Master 
of Arts who recognises that increased attention to 
science in education is indispensable to the training 
of the mind, and in this work lays bare the defects 
of our present system, indicating also the steps 
required to make it more efficient, so that. as Lord 
Rayleigh ‘says in the preface, “the next generation 
of English public school boys will have more to 
show for their time spent in school than could be 
claimed for ours.” 
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V.B. CABLE BREAKDOWNS IN THE TROPICS. 
By D. M. W. HUTCHISON, B.Sc., M.I.E.E. 


THESE few notes are being written in the hope that readers 


at home and abroad may give their experiences in-similar 


cages to those about to be mentioned. 

It is evident that if the cause of these breakdowns can 
be traced it will be far easier to prescribe a remedy. 
V.B. cable breakdowns are nearly always put down by the 
makers to decentralisation of the cores due to overload, but 
the opinion of those operating these cable systems is by no 
means unanimous on this point. 

The writer has had personal experience of the breakdown 
of a complete network of V.B. cables, which had ultimately 
to be replaced entirely, and quite recently there came under 
his notice a case of breakdown of V.B. shaft cables in a 
tin mine ; both of these cases occurred in the Tropics. 
Other cases of V.B. cable breakdown have also occurred in 
the Tropics within the writer’s knowledge. 

In the first case mentioned, 3-core jute-insulated V.B. 
cables—mostly °05, ‘025, ‘05, but some twice and four 
times the capacity—were laid solid in bitumen ; there can 
be no doubt in this case that the cubles were the best 
obtainable of their class, and that the laying was done 
carefully, as the cables were manufactured by a leading 
firm and laid under the supervision of their own engineer. 

The fact remains that within five years of the network 
being put into commission it was necessary to order new 
cables, which replaced the original V.B. network two years 
later; the present cables are lead-covered, paper-insulated, 
and are giving satisfaction. 

In this system there can at first have been no question of 
overload, although, when faults began to develop, it became 
necessary to overload parts of the network to continue the 
supply. 

The faults were nearly all of the same type, and occurred 
in the cable itself ; faults in joint-boxes were extremely 
rare. The fault when dug up was invariably found to be a 
short-circuit between cores, and there was, as a rule, no 


leakage to earth ; in many cases it was evident that the 


fault had. been developing for weeks, as the cores had: 


almost disappeared, and the-bitumen sheathing for several 
feet on each side of the fault was soft and sticky. A trial 
length of paper-insulated V.B.-sheathed cable gave better 
results, but developed trouble at a joint-box. — E 
In the second case mentioned the cables were of the solid 
V.B. type double-wire-armoured, and supplied pumps in a 
mine ; the cables ran in on the adit level and then 
down a vertical shaft to a depth of about 400 ft., being 
supported by slings and cleats. The work was supervised 
by an experienced engineer. Within about three years 


faults developed of the same nature as indicated above, the - 


cores coming together and short-circuiting ; these faults 
occurred both in the shaft and in the adit level. 

In the writer’s opinion, V.B. cables are quite unsuitable 
for tropical countries ; taking the F.M.S., where he has had 

a good deal of experience, there is a regular day temperature 
in the shade of close on 90° F., and the temperature in the 
underground workings of a mine may be 110°-F. or so. 
Possibly a good deal of the damage is done in handling the 
cables ; it is, as a rule, impossible to get them in position 
without exposing them to the heat of the sun, and this may 
mean a temperature of 160° F., sufficient to soften the 
bitumen. wooo 

There is an idea very prevalent at home that lead-covered 
cables should be avoided in the Tropics, as there is a 
difficulty in obtaining skilled labour for jointing ; this has 
been true in the past to a great extent, but has been got 
over largely by the help of European jointers who have 
imparted their art to Oriental mechanics. 

In the town where the writer resides, plumbed joints are 
made regularly and successfully by Chinese jointers, trained 
locally, who also make lead fittings for the purpose. 

In the writer’s opinion, lead-covered paper-insulated 
cable takes a lot of beating, and as it can carry a lot more 
current for the same area of copper than other types without 
damage, it is especially suitable for mining purposes where 
it may be necessary on occasions to overload plant and 


"ARIABLE 
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cables to cope with an emergency.. For special positions, 
such as shafts in a mine where acid water is encounterd, 
a double-wire-armoured cable by a bitumen 
sheath over-all, and with solid strand filling, should mee 
every requirement and should give no trouble once properly 
installed. The possibility of the lead parting under the 


strain of its own weight might be avoided by specially 


careful manufacture, and by the use of fairly short lengths 
looped in to horizontal joint-boxes in chambers excavated 
in the sides of the mine shaft. Cables with varnished 
cambric insulation, which are used largély in America, 
might also solve the problem, as this class of „insulation is 


. suid to be non-hygroscopic and is mechanically strong. 


- 


FAULT LOCALISATION BY DROP OF 
POTENTIAL. 


By H. E. BLAKE, A.M.LE.E. 


A PREVIOUS article on “Induction Methods .of Fault. 
Localisation’ has elicited so many interesting comments 


_and inquiries, that.the writer is encouraged to ventilate the 


subject of drop-of-potential methods in the hope of a similar 
fruitful result. A comparison of notes by those engaged in 
the practical work of the distribution-of electricity should 
be of the greatest benefit to the industry. | 
In utilising the drop-of-potential method, the ideal 
conditions for sucegss: are, indicated by. the following 
Ws te 2 eS ‘ N m ah 


ATILLI- 
AMMETER 


CHANGE-OVER 
SWITCH 


E ae CE 


Obtain suitable readings on G by adj usting the resist ance 
Then z =? x d edda + Go). 
r = distance of fault from a, 
d, =. galvo. deflection with s to a\ Without altering 


d, = ” ” 8 toD galvo., shunt, or 
c, = milliamperes with stoa( variable resist- 
Ci = 9 “99 8 to D ance, l 
l = length AB. j 


It will be noted that with two sound lines available 
between the ends of the faulty cable, it is unnecessary to 
know their length or sectional area, because, with the two- 
way change-over switch S$ to D, the drop is measured by & 
between F and B.only, A F and cB automatically becoming 
extensions of the galvanometer leads. Similarly with sto 4, 
the drop is then measured from a to F only, C B F becoming 
an extension of the galvanometer lead toc. The resul 
eliminates all errors except those of contact resistance. 
which can be guarded against by clean connections, and 
those due to the slight difference in length between the 
inner and outer conductors of a concentric system, owing to 
the bridging of the outers, where the cable has been cut for 
services. The errors entirely eliminated by. this: method of 
connection are :— 

1. Due to fault resistance. This may be high, low, or 
varying, without vitiating the test. In the case of a steady 
resistance, either high or low, deliberate readings may le 
taken on the galvanometer, as the drop is measured befor 
the current passes to earth. In the case of a variable 
resistance, rapid readings should be taken, three or four 
times in succession, by means of the change-over switch. 
thus counteracting the error due to this cause. 

2. Due to the loop at the far end B. By connecting ® 
shown, no loop need be allowed for, as the measurements 
are taken on the faulty cable only, the loop merely forming 
part of the galvanometer, leads. 
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3. Due to the cable connections to the apparatus. 
ra the galvanometer direct to, the cable under 
test, as shown, this error is entirely removed. This con- 
stitutes a great advantage for this method over the Murray 
or Varley loop tests. 

These ideal conditions for the use of this test most 
frequently arise on -D.c. three-wire systems, where the 
'degative conductor has developed its habitual fault due to 
osmosis, and the positive and neutral conductors remain 
sound ; but faults on short lengths of distributor under 
the worst conditions of. shorting may be localised by this 
method, by laying a length of twin cab-tire-sheathed cable 
in the gutter to represent the two testing lines. 

The numerous adaptations of the drop-of-potential 
method of fault localisation for the infinite variety of 
conditions that arise in practice, after the fadlt has been 
analysed by megeer testing from both ends, would require 
too long a demonstration. Sutftice it to say that when only 
one sound line is available, the sectional area of lead and 
return must then, of course, be considered, and the loop at 
the far end allowed for, 
successful results by. this method with a Paul Unipivot 
galvanometer. of 50 ohms resistance and a scale ‘range of 
50 divisions each side of a central zero. The current to 


By 


actuate this instrument is so small, that very careful. 


milliampere readings are necessary to obtain an entirely 
accurate result on short lengths. The battery used was 
one of 4 volts, 20 ampere-hours, the variable resistance 0 
to 2,000 ohms, and the galvanometer shunt resistance }, 
gy and yy of the instrument. An induction test with a 
telephone and search-coil should be. made after the drop- 
of-potential test, to check the position of the fault, should 
it happen to be on a service, as the drop-of-potential test 
will only show the position accurately if it is on the straight 
run.’ A drop-of-potential test, however, saves walking over 


_ the whole of a long route with a search-coil. 


ith reference to variable fault resistances, where time 
allows of it, the faulty cable should always be broken down 


_ to earth before starting the test, in order to avoid this source 


of error entirely. If the fault resistance varies rapidly, the 
change-over switch is not quick enough to obtain two 
galvanometer readings with the same resistance in the whole 
circuit. ‘In cases where a cable has shorted and sealed itself 
again‘ (not an uncommon event on H.T. supply, especially 
where diatirine or similar insulation is used), only the outer 
vonductor should be broken down to earth, as the inner 
may then be used as one of the sound testing lines.. When 
using high pressure to break down cables to earth, which 
have re-sealed themselves, the desired result will be obtained 
more rapidly by raising the pressure gradually through a 
liquid resistance. If the high pressure is switched on 


_ instantaneously, it will merely blow its fuse at the moment 


 intermittent'shorts a day or two before the’ event. 


it sparks through the insulation, which will re-seal itself 
agam and again. 

A breakdown on a feeder is often heralded by preliminary 
These 
shorts are usually instantaneous, and it is impossible to 
localise them to a single feeder area, where no maximum 


- pointers or relays are fixed in connection with the feeder 


ammeters at the generating statiori. 


The following simple method, which has the important 


. recommendation of economy in these days, will localise the 


trouble to one area, which can then be inspected and tested. 
A loop of tissue paper q% in. wide, in the shape of the upper 
half of a clamp connection, should be stuck across the scale 
on the face of each feeder ammeter—say, 80 amperes above 


Maximum load. This will be severed or moved by the 


swing of the ammeter needle, and the feeder affected will 
thus be indicated. © 3 i 
With regard to the causes of faults on three-wire v.B. 


single cables D.c. laid solid in wood troughing, moisture is 


often first introduced by the pine knots in the cover of the 


_troughing letting out their turpentine under the influence 


oft 


of damp and varying temperature, thus acting as a solvent 
on the bitumen beneath. There is a considerable deposit 
ntine in a pine knot, which is a hardening of the 
sap where the tree has branched. 

When locating faults on a.c. concentric L.T. systems, the 
fact must be remembered that this system acts as a con- 
denser, giving a high reading in volts from inner to earth, 


The writer has achieved highly- 


position for interpole machines is the neutral axis. 


with sound insulation. A fault dead to earth, on inner or 
outer, will bring the volts to zero of the affected winding, 
when measured to earth, and the volts between the 
unaffected winding and earth will rise to the same pressure 
as that between inner and outer. This should be borne in 
mind, in order to distinguish normal condenser effect from 
faults. The following results are of interest as an example 
of what may be expected under working conditions on a 
network clear of earths, without disconnecting consumers’ 
wiring :— 


Size and type Insula- Length. |—-- nee Neto Remarks, 
of cable. | tion. I to E.'0 to E.I to O. 
ies = a PENES 
0'1 sq. in. 05 Q | 4 yards! 0 0 | 210 Drawn in 
concentric, | | iron pipes to 
paper- | 50,000 w 825, | 100) 76, 210 |) this point 
insulated, 
lead- | 50,000u |525 „ | 108} 72! 210 ) Laid solid in 
covered. earthenware 
; 20,000 | 682 ,, | 126 | 72 | 210 |) - to end. 
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‘THE EXAMINATION OF COMMUTATION 
CONDITIONS IN. INTERPOLE MACHINES: 
By FREDERICK MURGATROYD, B.Sc. TECH. 


Tue introduction ‘of interpole machines simplified’ 
enormously the practical problems of commutation ‘by 
establishing a constant brush position. To maintain.a.con- 
stant brush position it is necessary to have a fixed neutral 
at all loads. This, obviously, may be -attained by pro- 
viding— ey ck + gages 

. (a) A flux equal in magnitude and opposite in.direction 

— to the armature reaction fux. o ory ye. 
(6) A flux.strong ‘enough to neutralise:-the reactance 
flux existing in the coils undergoing commutation. 
Both these functions the interpole is, able to perform, 
with the result that a machine fitted with interpoles. has 


' many substantial advantages over the non-interpole machine. 


The necessary field ampere-turns are lowered, flux densities 
are reduced, higher peripheral speeds are made possible, 
brush thicknesses may be increased without excessive circu- . 
lating currents resulting, higher ratings are made possible 
for the same frame, and sparkless commutation is obtained 
much more easily. 

It is thus seen that in the running of interpole machines 
the engineer is primarily concerned with two factors, 
namely :— : 

a) Maintaining the correct brush position, 
o Maintaining the correct interpole field strength. 

The object of this article is to discuss the methods by 
means of which these factors may be correctly: ascertained. — 


Brush Position.—As stated above, the correct brush 
There 
are several good methods of ascertaining this neutral posi- 
tion, but by far the best is the “kick” method. ‘This 
consists in alternately switching the field “on” and “ off,” 
and in taking millivoltmeter readings, the ends of the 
instrument leads being held firmly on successive pairs of 
commutator segments which are a full pole-pitch’ apart. 
The armature: must be kept stationary, of course, and all 
brushes must be lifted. The positions of the segments 
between which the millivoltmeter reading is zero, are the 
positions of two adjacent neutral points. A check test 
should be made by rotating the armature slightly so as to 
make the relative popitions of armature slots and ar wae 
different, and the above procedure should be repeated. If 
the second neutral point is different from that obtgined by 
the first test, the mean of the two determinations should? be 
chosen as the true one. However, if the machine is a 
generator, it may be more convenient to run it up to 

by means of its motor or prime mover, with 
brushes lifted and field excited. Then, if the ends of the 
millivoltmeter leads be placed at various points on the com- 
mutator near one of the neutral axes, the ends themselves 

D 


' . reading on the voltmeter is zero is the true neutral. 
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being as close together as possible, the point at which the 
The 
neutral point having thus been found, the brushes should 
be carefully set, so that their centre lines coincide with 
this neutral axis. The brush spacing should then be 


checked up, and the brushes rebedded to the commutator, 


if necessary, before starting up. i 
Commutation.—The actual disposition of current in the 
brush is a very complicated phenomenon. However, ideal 
commutation is quite a simple action, and as it is towards 
this ideal that we are always working, it is perhaps 
necessary that we should now state what this is. By 
“ straight-line” or “ ideal” commutation, we mean that, 
as any one coil becomes short-circuited by the brash at a 


(fig. 1), the current in the coil should begin to die away’ 


uniformly, until at the midway point B the coil carries no 
current. The current should then build up uniformly, 
until at the point c, where the coil becomes open-circuited 
again, it should be carrying its maximum current as at A, 
but in the opposite direction. When this condition is not 
fulfilled, there is an abrupt change of current in the coil 
. when it open-circuits at c, and sparking ensues. Now this 
ideal commutation cannot be attained if the self-induction 
of the coil is not adequately compensated for by providing 
‘.the, correct number of extra ampere-turns on the interpole, 
the result being that the energy stored up in the coil has 
to be dissipated by a circulating current which passes 
through the coil and brush, destroying all the conditions 
necessary for ideal commutation. It may be taken as an 


axiom that, given good mechanical conditions, sparking in - 


interpole machines is always due to these unbalanced 
circulating currents, and therefore to an incorrect interpole 
field strength. It is patent, therefore, that to be able to 
test for circulating currents is an absolute necessity, and 
this may easily be done by means of brush-volt curves. 

_ Brush-volt Curves.—The brush-volt curve is a curve 
showing the variation in contact drop between brush and 
-~ commutator throughout the brush thickness. It is obtained 
in the following manner :—Mark along the brush thickness 
a number of equidistant points ‘as shown in fig. 2. For a 
_ 4-in. brush, 4-in. divisions are very suitable, and give seven 

readings. . Readings are then taken whilst the machine is 


Frc. 2. 


Fig. 1. 


_on load, by connecting a millivoltmeter between the top of 
‘the brush and points on the commutator immediately under 
each of the divisions of the brush in turn. It is very 
important to agree upon one standard method of connecting 
up the voltmeter, and the usual practice is to take the 
readings at the + brush in a motor and the — in a 


generator, the + of the voltmeter being connected to the . 


brush ‘and the — to the commutator. It is also advisable 
' to standardise the direction of rotation, say, clockwise. The 
terminal of the + lead of the voltmeter may be a copper 
= hook which is- easily attached to, and detached from, the 
: brush flexible. The — lead should .terminate in a thick 
` copper wire pointed at the end. The curve is constructed by 
plotting as ordinates the readings on the voltmeter, and 
as abscissæ the corresponding points along the brush 
-- thickness. i S 8 | 

_- Diagnosis of Commutation.Condstions from the Brush-volt 


Curve.—Let us first asstinie that we have ideal commuta- - 
tion. Although each individual coil whilst shorted by the © 


‘brush reverses its current from maximum in one direction, 
through zero, to maximum in the other direction, the 
current collected by. the brush itself’ is quite constant, and 


under a condition of ideal commutation the current density 


is the same at every point on the contact surface, Thi | . 


the contact drop is uniform, and ideal commutation ma 


therefore be represented by the straight line shown in fig.30, | 
Circulating currents oe this uniform current density, m 


that the straight line becomes inclined and curved. The 
five curves in fig. 3 illustrate typical results. Fig, 3 
shows a condition of ideal commutation, as glready de- 
cribed. Fig. 3b shows the curve obtained with a weak inter. 
pole, which, by retarding commutation, produces an excessive 
current density at the toe of the brush, and, as a general 


rule, sparking. The contact drop varies approximately as the 


r 
(a) 

+ + 

m D 
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Fig. 3. 


current density, and is seen to be low at A and high at «. 
Fig. 3¢ is the reverse of the above, and shows the curve 
obtained with a strong interpole field, which has the’ effect 
of hastening commutation, and thus producing a low curren 
density at the toe, thereby lessening any tendency to spark. 


Fig. 3d shows the effect of a reversed interpole field. 


which would, of course, lead to vicious sparking, and 
fig. 3e, the effect of an excessive increase in the interpol 
field strength. The curves do not indicate the absolut 


current density at a point on the brush, because the curren . 


density is continually varying at any one point, so that th: 
reading on the voltmeter is merely the average contact 
drop. Still, they do indicate the nature of the commutation 
conditions the brush is being called upon to withstand, an 
give a true indication as to whether the interpole flux » 
correctly adjusted, and if not, how it should be changed to 
produce a condition nearer to that of ideal commutation. 
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. THE PRODUCTION AND DISTRIBUTION OF 


POWER, AND ITS INFLUENCE ON THE 
DEVELOPMENT OF IRISH INDUSTRY. 


By J. F. CROWLEY, D.Sc. 


(Abstract of paper read before the Irisa TECHNICAL 
l CONGRESS, DUBLIN.) 


NOTWITHSTANDING the many sources of power apparently open te 
us, over 90 per cent. of the power used in industry in the Unita 
Kingdom comes from reciprocating steam engines or steam turbis 
using coal as a prime source, and less than 10 per cent. is derive 
from all other sources. Coal, therefore, is our principal source © 
power, and it is important to inquire how we stand with regard t° 
our supplies of it. | ; 

In 1905 it was estimated that “the available quantity of c% 
in the proved coalfields of the United Kingdom was 100,914,665." 
tons, and in the unproved coalfields 39,483,000,000 tons, at dex= 
‘of less than 4,000 ft, in both: cases, while the total figures f“ 
available coal in Ireland werg given as 174,458,000 tons. l 

The amount of coal raised in the United Kingdom in 1903 w 
230,334,469 tons. The average yearly output for Ireland betwee? 
the years 1880 and 1902 was 115,500 tons, and for the past l: 
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years only 86,000 tons, with average yearly imports during the same 
period of 4,574,234 tons. Of the total coal raised annually in the 

United Kingdom, 63,805,000 tons are exported in one form or 
another, the remainder being consumed at home. Apparently, 
then, if we ignore the needs of future generations we can continue 
to use coal at our present rate for very a considerable time without 
any fear of exhausting our supplies. 

There is another side to this matter, however. While our 
supplies of coal are very great, we cannot go on increasing our 
yearly output indefinitely, and the price of coal at the pit mouth is 
steadily advancing, while, on the other hand, our need of this im- 
portant commodity is steadily growing. We must, therefore, seek 


some method of economising in the use of coal employed for power 


purposes, and may ¢onsider the following possible methods :— 
(a) A reduction in the amount of power used for industrial 


" _ purposes. 
(b) The development of alternative sources of power. 


(c) Economy in the methods of producing, transmitting, dis- 


tributing, and applying power. 

In considering whether it is practicable to reduce the amount 
of power used in industry, the following table compiled from 
figures given in the Census of Production (1907) Report should be 
of interest :— 


Preeeaol a bass Number Engines eet an H.P. per 

— over cost of ‘ of owned. operative Operative 
materials used peratives Total em- em- 
in pounds. employed. H.P. ‘ployed | ployed 

E nena iaa nye m jean 

England and | 

Wales ... | 602,994,000 | 5,808,269 | 9,097,869 | 104 1°56 
Scotland ... 86,364,000 885,403 | 1,397,733 98 1°57 
22,777,000 291,304 259,407 78 88 


Ireland... 


Column 1 gives the value of the total output of all the industries 
of the United Kingdom covered by the Census of Production, less 
the value of the raw materials purchased and the amount paid to 
other firms for work given out. This value is called the “ net 
output,” and is a figure of considerable value, as it gives with- 
out duplication the value added to the raw materials during 
manufacture. 

Column 4 gives the “net output” per operative per annum, and 
judiciously employed is a figure of the greatest importance for 


comparing the efficiencies of various industries or groups of _ 


industries. 

In a paper read in Manchester in 1912 I expressed the relation 
between the various quantities above referred to algebraically, as 
under :— 

If m = the value in pounds of one year’s raw material, 

s = the n 9 ” ” output, 
N = the number of operatives, and 
Kı = aconstant for a particularindustry or groupof industries, 


Then— M+ Ki N 8. ... bas C1) 


For the industries of the United Kingdom, taken as a whole, the 


constant K; has a value of 102. 

Still following the method of treatment developed in the paper 
referred to, and since the “net output” has to provide all wages, 
standing charges and profits, we have— l 

If Pp = profits in pounds per operative per annum, 

c = cost of power o ‘i ae ae | 
R = rent, rates and taxes, maintenance, interest and depre- 
ciation in pounds per operative per annum, 
w = the wages in pounds per operative per annum, 
P+t+c+R+W=K, e av (2) 


From the Board of Trade Reports on Earnings and Hours of 
Labour we obtain the average wages of all operatives in a given 


industry, and we thus obtain the value of w, which enables us to- 


re-write (2) thus :— 
P+C+ B= Kg. ... ved ses (3) 
The following table, which gives the.values of certain of the 
above figures for industries whach are of special importance to 
Ireland, may be of interest :— 


H. P. per 
\ operative. 


lace ce kis wes we | e 9B 
Cotton ... es 216 | 79] 480 | 310 


Wool and worsted, carpet, flock 


and shoddy ... ae 1°23 70 40°0 30°0 
Elastic webbing ie wee "36 68 37°0 31°0 
Hosiery ... “és wate si "15 61 38°5 22°5 
Silk See eee wien diva '58 55 34°5 20°5 
Linen, jute and hemp (spinning 


and weaving) ee bee 
Bleaching, dyeing, finishing, 
and printing of textile goods 1°83 101 54°5 46°5 


e 


As already pointed out, it is usual to take the values of Kı for 
different industries, as indicating to some extent their efficiency as 


1°09 61 31°d 29°5 


oe 


competing. entities; I would suggest that Ke, a figure that is 


available for all countries for which K, can be obtained, forms a 
better basis for comparing industries as trading bodies abroad, 
since high wages, while they inurease the value of Kı, have an 
_ adverse effect on ability to compete. ca od 


The only really practical test, however, is the price at which 
competitive articles are placed on a suitably chosen neutral 
market. ae | 

By a work first published in 1916, public attention was focussed 
on the fact that in comparing two similar trades in different 
countries, a high value of K, is almost invariably associated with a 
high horse-power per operative. The horse-power per operative 
for England, Scotland, and Ireland at the time of the last Census 
of Production, as given in a previous table, was 1°56, 1°57, and 0°88 
respectively, the corresponding figures, for Kı being 104, 98, and 78. 
If we turn to America, we find figures for Ki varying over a wide 
range of industries between one and a-half and three times as great 
as those for the United Kingdom with the horse-power per operative 
between one and a-half and six times as great. 

It should be clear, then, that if wages are to improve and 
capitalists to receive an increased return on their investments, both 
essential to the advancement of industry, an increased amount of 


power must be introduced into industry ; and instead of being able 


to effect coal economies in this direction, we must be prepared to 
meet fresh.demands on our resources. 

We may now consider our second alternative—viz., the develop- 
ment of other sources of power. First, as regards peat; the 
principal problems to be solved if peat is to be successfully used 
on a large scale for power purposes, are :— 

(a) The securing of rights over an area of bog containing peat 
with a suitable nitrogen content, and sufficiently large 
to provide power for a period long enough to justify the 
capital expenditure involved. This may be, difficult in 

°” some cases owing to vested interests and the existing 
turbary rights of small holders. 

(b) The development of a suitable method of '' winning ” peat 
on a large scale from the bog. | 

(c) A commercial process for the removal of surplus water 
from the required quantity of peat. - 

Granted the provision of a continuous supply at a sufficiently 
low cost of peat with a water content not much exceeding, 84y, 
50 per cent., it may at once be said that there are no unsur- 
mountable engineering difficulties to prevent peat being used on a 
large scale as a substitute for coal for the production of power, in 
gas engines for small and medium powers, and preferably in steam 
engines for large powers. 

Oil may form a substitute for coal to a certain extent, provided 
the supply can be made more reliable, and the price per ton 
brought down to a sufficiently low figure, and kept out of the 
realm of speculation. . ; 

It may be interesting to note in sing that the largest oil 
engine so far built is a two-cycle single-acting Diesel engine, com- 
pleted during the present war to the order of Messrs. Harland and 
Wolff, of Belfast. This engine was built in Switzerland for an 
output of 3,750 H.P., and gave 4,500 H.P. on the test bed. 

The only source of power other than peat that we need seriously 
consider in this country as a substitute for coal is water. The Coal 
Commissioners (1905), in dealing with this matter, suggest that it is 
desirable to examine into the capabilities of the water powers in 
Treland, as small sources of power might be used economically 
where there is little or no competition with coal. There is no 
doubt that it is eminently desirable that the investigation sug- 
gested by the Commissioners should be carried out. Matters for 
consideration in connection with the development of water power 
in this country are existing and future navigation and fishery. 


` rights, and the peculiar geological formation of the country, which 


raises important questions with regard to drainage. It should not. 
be overlooked that the capital cost of a scheme for developing 
power from water is almost always much higher than the cost of 
a corresponding steam plant. 

Altogether I think it may be said that for the United Kingdom, 
as a whole, no new facts have arisen since the Royal Com- 
missioners’ Report, to which reference has,been made, to alter the 
conclusion they arrived at—viz., that “coal is’ our only reliable 
source of power, and there is no real substitute.” With regard to 
Ireland, however, the bulk of the coal consumed is sea-borne ; its 
cost is consequently higher than in Great Britain, and a very 
strong case can be made for a careful and systematic investigation 
of Irish resources in coal, peat, and water power, and of the best 


' methods of utilising these for the development and distribution of 


wer. 
The production of power from large power units in central power 
stations is incomparably more economical in coal consumption per 
horse-power than the present method of production in small 
scattered plants, and the decrease in coal consumption with 
size of generating unit continues far beyond the largest size unit 
so far built. Further, the cost of power produced falls off even 
more rapidly with the size of generating unit than does the con- 


_ sumption of fuel. It may be of interest to note, in passing, that 


the Germans claim to be building just now the world’s largest 
single electrical unit, of an output of 60,000 K.V.A., or at a power 
factor of 0°8, approximately 65,000 electrical H.P. I mention this 
advisedly, as it shows that the Germans are working on the same 
lines as we are with regard to the economical generation of 
wer. 
P The production and distribution throughout suitably chosen 
areas of economic size of power in bulk from large suitably 
situated central power stations would, at a conservative figure, 
save us 50 per oent. of our present coal bill for power purposes, 


' and effect a still greater percentage saving in the cost of the power 


generated. \ ee 
Power engineers generally are agreed that the steam turbine is 
the most suitable prime mover to produce power on a large scale, 


_and electricity the most suitable agent to distribute it. The steam 


required can be raised from coal, fired in the ordinary way, coal- - 


‘parallel with the trolley, the feed-ins are 450 ft. apart. 
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dust, producer gas made from coal, waste gases of any kind as 
coke oven, blast furnace gas, Xc., natural gas, water gas, peat fired 
directly under boilers, peat powder alone, or mixed with coal, pro- 
ducer gas made from peat, &c, or from oil. There are many points 
in favour of factory owners taking bulk electrical supply from 
central venerating stations, and many well-known advantages in 
driving the machinery electrically. 

Any advantaes claimed for electric driving generally can be 
claimed for individual electric driving also; while, in’ addition, 
special advantages can be obtained with this drive in certain cases, 
such as :—-(1) Saving in the power consumed ; (2) increased pro- 
duction due to (a) peculiar advantages in the case of certain 
machines, resulting, in some cases, in an increase in production 
varying from 10 to 25 per cent. ; (4) better supervision, &c. 

General opinions such as have to be expressed in a paper such as 
this are naturally subject to revision based on developments im 
engineering 
day, for instance. receive its power electrically from the coal- 
fields of Scotland, but I do not see any reason to anticipate any 
substantial revision in the immediate future. 

I have endeavoured in the short time at my disposal to show that 
coal ig our main source of power, that there is reason to fear that 
suppl? will not always keep pace with demand, that the price will 
steadily advance, and that in our endeavour to economise in its 
use and at the same time provide cheap power for our industries 
we would do well to consider the use of peat and of water as 
alternative sources of power. Further, considerable economies can 
be effected by producing power in bulk in central stations, trans- 
mitting it electrically to the industrial centres of the country and 
distributing it to consumers, both large and small, 


STEEL TROLLEY WIRE. 


IN an article in the Łlectrie Railway Journal, S. H. Anderson 
describes the successful use of steel trolley wire on the Pacific 
Electric Railway. 


The company put up its first steel trolley wire in February, 1910, 


_ with a view to testing its value against copper costing 15 cents a Ib. ; 


now copper is valued at 40 cents and steel costs 12 cents a lb., and 
since 1910 the company has gradually extended its use until about 
100 milesof No. VOUU0 double-grooved Roebling steel wire has been 
erected. The first steel trolley wire was for 600-volt direct 
suspension, and was butt-welded and ungalvanised. Galvanised 
wire was then adopted to prevent corrosion, and a lap-welded braze 
superseded the butt joint on account of the wire parting at the 
factory splices. This eliminated most of the trouble, but it was 
necessary to provide an oxy-acetylene welding outfit to weld the 
wire on site when breaks occurred. Seven years’ service on a line 
with a 3 or 4-minute service during rush hours, shows the wire 
to be in first-class condition as a whole. It has a smooth under 
surface, and no signs of wear at clips, switch points. or splices, 
contrary to the condition of copper trolley wire. 

Since the copper and splice at the ends of the steel wire has been 
renewed twice since 1910, and as the steel is good for four or five 
years more, the life of the steel on tangents should be three or 
four times that of copper. At accelerating or feeding points, how- 
ever, steel is not expected to last longer than copper, if as 
long. In 1912, some 4,800 ft. of steel wire was installed on 9 
high-speed catenary line with a 3 or 4-car train service. Inspec- 
tion shows 13 per cent. wear on tangents, and 22 per cent. at 
clips of hangers ; future life estimated at 3 years. On curves the 
wear is 22 per cent. on the run and 29 per cent. at clips ; future 
life estimate, 2 years. About 500 ft. of tangent was renewed this 
year, owing to wear due to heavy arcing at accelerating points, the 
wear being as great, or greater, than with copper. 

The most important installation is on a stretch of line operated 
at 60 to 70 M.P.H. on 1,200 volts, where the smaller current induces 


less burning than on the 600-volt lines. 


It is not found that trolley wheels wear out faster under steel, 


but it is surmised that the pneumatic trolley bases, which keep a 
constant upward pressure, may be the reason. 


A larger number of feed-in points are required; on the San 
Bernardino line, with a copper circuit and steel messenger in 
r For direct 
suspension, a feed-in at every other pole—that is, 220 ft. apart—is 
being gradually adopted. 

Generally speaking, the maintenancé on steel trolley wire is far 
below that on copper ; the steel is harder, the clips hold better, and 
the wire does not break if the trolley pole hits a span. No breaks 
have been due to crystallisation at ears, &c., and where wire has 
broken and shorted to the rail, it can usually be restrung, whereas 


.copper would become annealed. The steel is easier to pull up, and 


its wear is almost all due to burning and arcing. 

For welding, rods of } in. or 3; in. nickel steel are used, the time 
taken to weld the wire in the air being 10—15 minutes. 

Bending tests showed that the wire would stand six right-angle 
bends in a vive before breaking, and heating tests, by passing 
current through the wire until red hot, showed that though the 
galvanising burnt off, the wire was otherwise uninjured. ‘Tests 
showed the resistance to be ‘000342 ohm. per ft. at 100° F., or 6°53 
times that of No. 0000 copper under similar conditions ; being 10°6 


per cent. lighter, its resistance per unit of weight is 5°83 times that 
of copper. . | 


or increases in the cost of power ; Belfast may, one . 


INDUSTRIAL RECONSTRUCTION, 


THE following recommendations on the Whitley Report on Indus. 
trial Councils have been put forward by the FEDERATION or 
BRITISH INDUSTRIES, and are referred to in our leading columns 
to-day :— 

1. The Federation cordially, endorses the view of the Reconstruc- 
tion Committee as to the vital importance of securing co-operation 
between employers and workpeople after the war ; it is needless 
to recapitulate the many difficult problems which are likely to 
arise, some of which are touched upon in the Report of the Com- 
mittee, but few can fail to realise the serious gonsequences to our 
commercial and national position which may result from failure 


to secure harmony between employers and employed. Efficiency . 


of production is a prime consideration. For this it is necessary to 
have co-operation and agreement with labour, who in return will, 
and are entitled to, demand improved conditions of employment, 
a higher standard of comfort generally, and oppottunity of appre- 
ciating the true interests of the trade in which they are engaged. 

The complement of efficiency of production is efficienoy of 
management, whether in the organisation of works and of business, 
in inventiveness, or in the study and capture of world-wide 
markets. Such management is at the base of an intensive demand 
for labour, and must be guided and oontrolled by the best individual 
brains of the country. Care must therefore be taken not to inter- 
fere with their work, but to afford them the fullest scope, for 
without an intensive demand for labour it is hard to see how the 
best conditions can obtain. Any scheme for reconstruction must 
therefore have regard to the importance of officiency, both in 
business and productive methods and in commercial management, 
and nothing in the suggested Councils should tend to impair or 
interfere with development in this direction.. 

2. The Federation cordially welcomes the viewa expressed by 


the Committee as to the important part which must be played by 


Associations in the settlement of these difficult questions, and ex: 
presses the opinion that it is indeed only by the establishment in 
each trade of organisations representative of employers and work 
people respectively that the object can be achieved. 

The Federation, therefore, would lay particular emphasis upon 
the views expressed in Paragraph 23 of the Report :— 

“It may be desirable to state here our considered opinion 
that an essential condition of securing a permanent improve- 
ment in the relations between employers and employed is that 
there should be adequate organisation on the part of both em- 
ployers and workpeople. The proposals outlined for joint 
co-operation throughout the several industries depend for 
their ultimate success upon there being such organisation on 
both sides ; and such organisation is necessary also to provide 
means whereby the arrangements and agreements made for 
the industry may be effectively carried out.” 

While agreements in the fullest sense can only be made between 
organisations representing each side, it is almost impossible to 
provide security for such agreements if any appreciable portion of 
workpeople on the one side, or manufacturers on the other, are not 
members of their respective organisations. and are consequently 
not bound by the agreements. 

In the opinion ofthe Federation this point is so important that 
they suggest that the Government ought to go far to recognise. 
and give an official standing to, organisations representative of 
employers and workpeople respectively, and to encourage the 
development of such organisations. . 

3. The recommendations of the Committee are far-reaching and 
important, but it will be readily admitted that the construction 
of an organisation on the lines suggested is a delicate matter, and 
the Federation notes with satisfaction that in the creation of the 
proposed organisation it is not contemplated that the Government 
shall actively interfere. The Federation desires to emphasise this 
point, and to urge that while sympathetic Government assistance 
may be, and doubtless will be, of great value, it is most important 
that there should be no suggestion whatever of Government pressure 
or coercion, and that each trade shall be free to build up its own 
Sea voluntarily and on lines best suited to its peculiar 
n : 

4, It may be pointed out that the descriptions in the Report of the 
various Councils are somewhat vague and uncertain. The Federa- 
tion, however, understands that the National Industrial Councils 
referred to are Councils of individual trades. and not national in 
the literal sense. 

The Federation is of opinion that the basis of the scheme should 
be Trade Councils of masters and men—that is to say, that each 
trade or section of an industryshould form a Council representative 
of the employers’ organisation or organisations and of the Trade 
Union or Trade Unions concerned with such partioular trade or 
section of an industry. This Council should have the sole power 
of dealing with agreements of all kinds and any other matters 
appropriate to the particular trade or section of industry. 

Some difficulty arises in this connection owing to the existence 
of Unions in certain cases overlapping various different sections 0: 
trade. This, however, is a matter of detail which could no doubt 
be easily overcome. : 

5. In the opinjon of the Federation, devolution of constructive 
work to District or Works Committees would be very dangeron. 
It should only be permitted to develop in the light of experience. 

6.. It is suggested that the main value of District Councils would 
be to constitute a court of arbitration in the case of any différence 
between employers and employed inthe trade in the district. 
having regard to the general and any peculiar conditions obtaining 
in that district. : - 


T. In the opinion of the Federation the Works Committees 
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should be entirely voluntary in the case of each individual firm, 
and not in any way officially constituted. They should consist 
entirely of representatives of the employés, and they should, if 
possible, be elected by secret ballot. - Where instituted their duties 
should be confined to reporting to, or receiving from, the manage- 
ment complaints regarding breaches of any agreements which may 
have been made between employers and employed. 

8. It appears to the Federation that the general principle under- 
lying these suggested Councils should be the centralisation of policy 
and the decentralisation of administration. ' i 

9. The Federation suggests that while the proposed Trdde, or as 
they are designated in the Report National, Councils, may be well 
suited for discussing questions peculiar to the trade, and may pro- 
vide a suitable Court of First Instance for the settlement of 
disputes, it would be highly desirable that superior bodies shotld 
exist, consisting (1) of representatives of employers and employed 
in each group of trades forming an industry, which might possibly 
be atyled “ Councils of Industry,” and (2) of representatives of the 
employers and employed in all industries, which might possibly be 
styled `‘ The National Industrial Council.” ` l 

The Councils of Industry and the National Industrial Council 
would provide suitable Courts of Appeal from the Trade Councils 
in cases of differences between employers and employed in any 
trade which cannot be settled by the Trade Council. It is not 
necessary to suggest exact details of procedure, nor is it intended to 
interfere in any way with existing Conciliation Boards or other 
arrangements for settling disputes, but rather to build up similar 
organisations in industries where they do not at present exist, and 
only to supplement existing organisations. 

The Federation is of opinion that provision of methods for pre- 
venting or settling differences is almost as important as provision 

of facilities for co-operative action, and the Federation is of opinion 
that if no strike or lock-out could take place until the question had 
been submitted to final arbitration by a truly National Council of 
employers and employed, there would be good grounds for hoping 
that the time for reflection afforded, and the pressure of popular 
opinion, would ensure the loyal adoption of the award. 

10. With regard to the consideration of general questions, amongst 
which many of the most important are mentioned in paragraph 16 
of the Report, the Federation are of opinion that these should be 
dealt with primarily by the National Industrial Council, which 
should delegate to the Councils of Industry, and possibly to the 
Trade Councils, the consideration of matters of peculiar trade 
interest in such cases as the National Industrial Council may think 
desirable. The final decision in all matters of general policy should 
be taken by the National Industrial Council after providing reason- 
able opportunities of criticism on the part of the Councils of 
Nothing in this suggestion, how- 
ever, is intended to prevent the Trade Councils or Councils of 
Industry from initiating the consideration of any matter of general 
interest. 


SYSTEM OF INDUSTRIAL COUNCILS RECOMMENDED BY PHE 
FEDERATION OF BRITISH INDUSTRIES. 


National Industrial Council.— Composition.—Representatives of 
employers and workpeople from all industries. l 

Dutiex.—Final Court of Appeal in disputes. Primary body for 
consideration of questions in Clause 16 of Whitley Report, with 
powers to allocate specifio questions to other Councils. Should 
take. final decision in all matters of general policy after giving 
ample opportunity for discussion and criticism by Councils of 
Industry and Trade Councils. 

Councils of Indust ry.— Composition,—Representatives of employers 
and employed in each group of trades forming an industry (such as 
the textile trades, &c.). E 

Duties.—To act as a Court of Appeal from the Trade Councils in 
disputes. To deal with all special matters which may he allocated 
to them by the National Industrial Council, to initiate consideration 
of matters of general interest to the particular industry with which 
they are concerned, and to forward such matters to the National 
Industrial Council if of general interest, and to consider, and, if 
necessary, forward to the National Industrial Council any such 
matter initiated by a Trade Council. 

Trade Cvuncils.— Composition.—Representatives of the Employers’ 
Organisation or Organisations, and of the Trade Union, or Trade 
Unions, concerned with a particular trade or section of ah industry. 

Duties.—First Court of Appeal in case of disputes. Sole power 
of dealing with agreements and all other matters pertaining to the 
particular trade or section, and with any special matters delegated 
to them by the Council of Industry or by the National Industrial 
Council. . 

Works Commnittees,— Com poxition.—An elected body of workpeopie 


` in each works, to be set up only by the joint consent of the indi- 


vidual employers and employed concerned, their institution to he 
entirely voluntary. | 

Duties.—Reporting to, or receiving from, the management com- 
plaints regarding any breaches of agreements which may have 
been made between employers and workpeople. 
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Electrical Trades Union—An organising meeting of 
power and sub-station engineers was to be held by the London 
District Committee on Wednesday last. All central station and 
sub-station men were invited to attend and to hear what was being 
done for the station meg. "Join us, and so hasten the day when 
your Trade Union shall control the electrical industry. Over 600 
station men already in our ranks in London branches.” 
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TRADE STATISTICS OF SPAIN. 


THe figures given below show the imports of electrical and 
similar goods intọ Spain during the year 1915, according to 


the official statistics recently issued. 


The figures for 1914 are 


given for purposes of comparison, and notes of increases and 
decreases (which are very considerable) have been added :— 


Arc lamps.— . 


From Germany 


France wig 
GYeat Britain 
Other countries 


Total 


* United States. 
Carbons for arc lamps.— 


From Germany 
France e 
Great Britain 

Other countries 


Total 


Incandescent electric lamps, mounted.— 


From Germany 
France bof 
Great Britain 

Austria a 
United States 

Italy 
Switzerland ... 
Other countries 


Total 


Dynamos, electric motors, induction coils, resistances, 
transformers, c., up to 100 kg. weight.— 


From Germany 


nce 


Great Britain 
Holland | ; 


Italy 
Norway 
Sweden 


Switzerland . 
Other countries 


Total 


Ditto, weighing from 101 to 400 kg.— 


From Germany tes 
United States 


99 


Ditto, weighing from 2,501 to 5,000 kg.— 


From Germany 
Switzerland 
Great Britain 
United States 
Other countries . 


Total 
* France, 24,000; Sweden, 28,000. 


Ditto, weighing more than 5,000 kg.— 
From Germany . 


3? 
9? 
9? 


France 


Great Britain 


Italy ` 
Norway 
Sweden 


Switzerland a 
Other countries 
Total 
Ditto, weighing from 401 to 2,500 kg.— 
From Germany 


France 


Great Britain 
Switzerland ... 
United States 
Other countries 


Total 


France 


Great Britain 
Switzerland 
United States 
Other countries 


Total 


d 


_ 5,904,000 1,804,000 


1914. 1915. Inc. or dec. 
Pesetas. Pesetas. Pesetas. 
66,000 9,000 — 57,000 
10,000 . 2000 — , 8,000 
29,000 2,000 — 97 ,000 
10,000 1,000* — 9,000 
115,000 14, — 101,000 
63,000 21,000 —- 42,000 
13,000 1,000 — 12,000 
15,000 9,000 — 6,000 
2,000 2,000 a 
93,000 33, z 60, 
2,105,000 1,624,000 - 481,000 
48,000 37,000 — 11,000 
47,000 33,000 — ` -14,000 
215,000 — — 215,000 
— 179,000 + 179,000 
— 122,000 + 122,000 
— 246,000 + 246,000 
742,000 179,000 — 563,000 
. 8,157,000 2,420,000 — 737,000 
1,946,000 — — 1,946,000 
427,000 297,000 — 130,000 
302,000 196,000 ay 106,000 
5,000 88,000 + 83,000 
160,000 234,000 + 74,000 
— 20,000 + 20,00) 
110,000 61,000 - 49,000 
46,000 136,000 + 90,000 
472,000 815,000 + 343,000 
. 8,468,000 1,847,000 — 1,621,000 
860,000 266,000: — 694,000 
265,000 27 ,000 i 238 ,000 
148,000 96,000 — 52,000 
249,000 163,000 Ez 86,000 
24,000 71,000 + 47,000 
— . 52,000 + 52,000 
944 ,000 94,000 — 150,000 
85,000 156,000 + 71,000 
37,000 12,000 — 25,000 
. 1,912,000 987,000 — 1,075,000 
1,597,000 251,000 — 1,346,000 
333,000 159,000 -— 174,000 
399,000 277,000 — 122,000 
82,000 169,000 + 87,000 
532,000 48,000 ae 486,000 
000 -174,000° = 238,000 
3,355,000 1,076,000 — 2,279,000 
* Sweden, 109,000. 
387,000 234,000 — 153,009 
89,000 139,000 + 50,000) 
63,000 24,000 — 39,000 
84,000 98,000 — 596,000 
336,000 65,000* — 271,000 
. 1,569,000 560,000 — 1,009,000 
564,000 229,000 — 2,335,000 
489,000 177,000 — 312,000 
571,000 178,000 — 393,000 
189,000 - 434,000 245,000 
2,025,000 440,000 — 1,535,000 
66 346,000* + - 280,000 


* Norways 178,000;( Sweden, 432,000. 
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1914. 
Pesetas. 

Accumulators and electric batteries.— 
From Germany 47,000 
» France be 68,000 
» Great Britain 17,000 
» , United States 23,000 
„ Other countries 37,000 
Total 192,000 


_* Sweden, 10,000. 


1915. 


Pesetas. 


10,000 
24,000 
10,000 
28,000 
26,000* 


98,000 


Cables. and wires for electricity, with or without 
insulating material, of 1 cm. dia. or more.— 


From Germany 895,000 
» Great Britain 149,000 
» United States 137,000 
», Other countries 532,000 

Total ae ... 1,713,000 
| * France, 46,000 

Ditto, less than 1 cm. in dia.— 

From Germany 207 ,000 
» France 33,000 
», Great Britain — 22,000 
„ United States 23,000 
» Other countries 8,000 

Total 293 ,000 


Or Or Aa 
SSDD 
z223 


127,000 


Telcgraph and telephone apparatus, clectrie 


meters and parts.— 


From Germany 1,641,000 
„ Belgium 45,000 
» France 174,000 
» Great Britain 448 000 
» Sweden 261,000 
» United States 11,000 
» Italy es 3,000 
», Other countries 34,000 

Total . 2,617,000 
* Norway, 15,000. 

Electrodes.— | 

From United States — 
» France se — 
» Germany - 15,000 
„ Italy 13,000 
» Other countries 6,000 

Total 34,000 

Hydraulic motors.— 

From Germany 611,000 
» France wise 193,000 
» Great Britain 29,000 
„ switzerland 387 ,000 
„ Other countries 50,000 

Total . 1,270,000 


| * Sweden, 28,000. 


Sican and gas engines (stationary) up to 


10,000 kg. wetght.— 


From Germany ae .. 298,000 
» Great Britain 490,000 
» France 88,000 
» Belgium 247,000 
» Italy 39,000 
» Other countries l 21,000 

Total . 1,183,000 


* Switzerland, 121,000. 


Ditto, from 10,000 to 25,000 kg. weight.— 


From France e we 0 — 
», Germany 39,000 
», Great Britain 112, 000 
» Belgium 59,000 
„ Other countries 35,000 

Total 245,000 

Ditto, over 25,000 kg. weight.— 

From Switzerland ..! — 
» Germany 579,000 
» Belgium 88,000 
» Great Britain 404,000 
» France - 163,000 
» Other countries s 

1,234,000 


-Total 


Inc. or dec. 


} 


P+ 


IA l 


EFPL 


II t ++ 


oe + 


+ 


~+tlseidd 


| Pol dot + | 


+1 slit 


Pesetas. 


~ 


1914. 1915. Inc. or dec 
i Pesetas. Pesetas. Pesetas 

Cylindrical steam boilers.— .: i 

From Switzerland ... — 25,000 -+ 25,000 
,, Germany 55,000 — — 65,000 
,» Great Britain 151,000 124,000 —- = 27,00) 
» France A AT 37,000- 7,000 — 30,000 
» Belgium om ase 92, — — 92,000 

Total ie 335,000 156,000 — 179,000 

Multitubular boilers.— 

Fyom Great Britain 1,540,000 1,444,000 -— 96,00 
,, Germany 476,000 94,000 — 382,000 
» Belgium 196,000 — — 196,000 
, France 346,000 251,000 -— 95,00 
» Other countries 24,000 12,000 -— 12,000 

Total . 2,582,000 1,801,000 — 781,00 


Note.—25 Pesetas = £l. - 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be pees if considered of 
sufhcient interpst. 


Temperature Indicators for Electrical Apparatus. 


The rating of electrical machinery depends in most cases purely 
upon the temperature of the insulated windings; asa rule the 
efficiency is high on “overload” and even if this is not the case the 
fixed charges per KW. are so much reduced on overload that the 
loss in efficiency will often be comparatively negligible. Hence it is 
important to distinguish between the nominal overload which s 
machine is rated to carry and the actual overload which it can 
safely deal’ with in actual practice, bearing in mind that the 


' duration of the overload is an essential factor in this question. Yet 


very little has been done hitherto with a view to enabling the 
operating staff to run machines at their full practical output, 
regardless of the figures on the name plate, though really important 
economies in capital cost might be effected by this means. 

The Electrical World states that the GENERAL ELECTRIC CO., of 
Schenectady, has developed temperature indicators which, when 
used in conjunction with temperature coils in electrical apparatus, 
afford a convenient means of indicating continuously at the switch- 
board the temperatures of various portions of the windings of 
electrical apparatus under various conditions. The indicator is a 
direct-current differential indicator with three terminals, Its 
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Fig. 1.—CONNECTIONS OF TEMPERATURE INDICATORS, 


operation depends on the variation of resistance of a copper resister 
placed in a slot of the machine stator in contact with the insulation 
of the winding, or in any location, external or internal, where the 


resister may be protected from the conductors by suitable 


- insulation. Four temperature coils are used on machines rated at 


500 KVA. to 3,125 KVA., two of the coils being considered as spares. 
Above 3,125 KVA. six coils are used, threeof which are spares. 

One of the windings of the temperature indicator is in series 
with a coil of manganin, having a resistance equal to that of the 
temperature coils (usually at 80° C.). The other winding is in series 
with the temperature coil itself. When the temperature in the 
copper coil rises, the current in the branch of the circuit including 
the temperature coil decreases, causing a corresponding deflection 
toward the higher temperature end on the indicator scale. The 
reverse action occurs when the temperature of the temperature coil 
falls. The scale of the standard instrument has a range of 20-120° 
F, or 0-90° C., marked in 1° divisions. The temperature coils are 
made of copper wire wound in a thin form and pressed flat so ae to 
be non-inductive. Current is derived from the supply circuit. The 
connections of the apparatus are shown in fig. 1. 


Cable-palling Eye. 


In pulling cable it is considered good practice among some cable 
men to make an attachment to the cable conductors as well as the 
sheath in all duct runs over 375 ft. (114 m.) in length. To facili- 
tate such a connection, one of the foremen of the General Electric 
Co.'s cable-pulling crew, working on large cables at Cincinnati, - 
developed an attachment eye shown herewith, fig. 2. 

This device is made in two styles. ne of them is a solid 
forging about 9 in. (22°8 cm,)long, having an eye at one end. 
shank is made of l-in. (2°54-cm,) round stock, one end being upset 
or spread out ‘in’ the form of -truncated cone. In this cone are 
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three grooves which extend from the base toward the shank of the 
device. 


In using this device the sheath of the cable to be pulled is cut ` 


saw-tooth fashion for.several inches back from the cable end ; the 
lead is then turned back and the conductors are peeled. ` After this 
operation the conductors are laid in the grooves in the cone-shaped 
end of the pulling device, and the strands are sérved around the 
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Fig. 2.—ATTACHMENT EYE. 


shank of the tool. The saw-toothed lead-sheath ends are then bent 
down closely around the conductors and solder is sweated into the 
joint, making a smooth wiped joint. With these joints properly 
made it has been possible to break ropes designed to stand a 6°8-ton 
load without parting the joint between the cable and the eye. The 
second style of attachment eye is like the first, except that a swivel 
is used in the shank.— Flectrical World. - 


“Armature-winding Machine. 


This machine has been invented with the idea of expediting the 
output, thereby cheapening cost, and to obviate the use of skilled 
labour, male or female. This applies especially to places where 
labour is of so migratory a character that it is always a problem 
to those who have to get this work done. .The machine here 
illustrated is the experimental one, and will wind armatures up to 
3in. in diameter, but the machine as intended for commercial — 

will wind up to 5 in., after which it is usual to wind with 
formed coils. The inventor, Mr. L. E. Woop, A.M.I.E.E., states 
that the machine follows the hand method as nearly as it is 
possible to do so, fills the slots and piles up the ends in less space 
and more neatly than is possible by hand, and will wind 3 to 1 
with the best female winder he has yet seen—that is with the 
experimental machine ; better results are claimed for the commer- 
cial machine. No previous experience, skill, or training is necesy 
sary ; any boy or girl can operate a number of machines according 
to the size of the armature and number of turns per coil. All that 
is necessary on the part of the operator is to put in the loop and 
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Fic. 3.—ARMATURE-WINDING MACHINE. 


revolve the armature to the next slot, which is donè by a graduated 
disk, restart the machine, pass on to another, and repeat the 
process ; an electrical device stops the machine when the pre- 


determined number of turns is reached. The machine has been‘ ` 


developed so as to be entirely automatic, if required—that is, to- 
form the loop and move the armature to the next slot. 

The power required to run one machine is approximately $ H.P. ; 
where a number of machines were used they would be grouped on 
shafting, driven by a suitable motor. 

It is proposed to make the machine in two sizes—one for the 
smallest armatures up to, say, 24 in., the other from 24 in. to 6 in. 
The machine is in process of being patented in the U.S.A. and 
other countries, and the inventor would be pleased to hear from 
any one interested with a view to its being exploited in the United © 
Kingdom. His address is P.O. Box 427, Valleyfield, P.Q., Canada. 


| Dynamic Balancing. Machine. 


True running balance may be quickly secured in an armature, 
motor crank shaft, turbine rotor, fan, or other high-speed rotating 
part by the use of a dynamic balancing machine built under the 
Akimoff patents, which is convenient to operate, owing to all the 


adjustments being made by turning hand-wheels while the 
machine is running. 

The armature runs at the same speed and in the same direction 
asa dummy shaft. This s carries twò weights, which may be. 
shifted toward or from each other. The armature and the dummy 
shaft are supported together on a bed which is hinged at one end 
and free to vibrate vertically at the other end under the influence 
of any unbalanced couple in the armature or in the weights. 
When the weights are brought close together they exert no couple, 
but any running unbalance in the armature will cause the bed to 
vibrate. The weights are then moved to such positions that the 
couple they exert is opposite and equal to that exerted by the 
armature ; the vibration then stops. Since the weights and their 
radius from the centre of the shaft are predetermined, it only 
remains to measure their distance apart to caloulate the couple 
they exert. With this known, it is easy to calculate what weights 
should be added to or subtracted from points of known radius at 
known distances apart in the armature to produce a similar couple 
in the opposite direction. In order that the plane of unbalance 
may be determined, the dummy shaft is arranged so that it may be 
rotated with respect to the armature. The weights may be shifted 
on their shaft without stopping the machine. 

To apply the readings of the machine to the object tested, a set 
of charts is used from which the readings in ounce-inches are 
converted directly into diameter and depth of holes to be drilled at 
the specified radii and specified distances apart. This is usually 
more convenient than adding weights. 

The makers, the CARLSON- WENSTROM CoO., of Philadelphia, state 
that the machine will easily handle 100 armatures in an eight- 


hour day.— Electrical World, 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession. 


Employment of Disabled Soldiers. 


It was with great pleasure that I perused your valuable journal 
of July 27th, and on page 87 you called attention to the recent 
advertisement which had the audacity to call forinvalid young 
officers, at a‘salary, including!war bonus, of 37s. per week, to act as 

‘switchboard attendants. It goes 
to prove that the undertaking 
concerned values the “ invalided 
young officer,” who has had to 
bear the “burden and heat of 
the day,” at a low rate ; and it 
is also unfortunate that the 
letters appearing on page 128 of 
your issue of August 10th have 
apparently been inspired by 
authors who have not yet had 
any experience of active service 
during the past three years. 

I would point. out to the 
authors of the letters that such 
an advertisement as referred to 
does not materially help their 
position, as it obviously follows 
that probably an advertisement 
might appear calling for shift 
engineers, worded similarly. 

Before the war, the condition 
of pay to central-station men 

' was deplorable, and it looks as 
if the advertisement in question 
tends to make the ‘position 
worse. Therefore, it behoves 
those who are at present spared 

. the trials and hardships of 
‘ active service not to kick ‘against 
| the Editors of the ELECTRICAL 
REVIEW, but to protest. and protest strongly, against the 
advertisement and the undertaking which inspired it. It is 
to be ‘remembered that in. these days hundreds of commissions 
are given from the ranks, irrespective of a man’s station in 
life ; therefore I cannot understand the attitude of the writers 
of the letters. If anything is to be done to raise the status 
and increase the salaries of central-station men as a whole, 
it must be .by a concerted action, and not as a divided: 
party. It would therefore appear that the steps taken by the 
Institution of Electrical Engineers, with their new scheme, are 
absolutely on the right lines ; and I do most sincerely hope that 
the Institution of Mechanical Engineers and other kind#ed institu- 
tions will do likewise in organising some scheme to provide employ- 
ment for those unfortunate invalided men who, in the prime of. 
their vigour and manhood, have given their best to. keep the 
invader at bay. The people at home, however much good work 
they may be doing, have no conception of a modern battle and the 
terrible conditions under which the men out here have to exist. 

As one who has been on active service for over two years in’ 
France, an advertisement, like the one(quoted above caused me to 
wonder who was the author and wl t theccentral-station men 
think of it who are on active servi: -| . different fronts, 
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~ It is to be hoped that after the above trespass on space in your 
valuable journal, the authors of the various letters will take a 
different view of the situation. . .- - my 

i A.M.i.Mech.E., A.M.J.E.E.. 


- B.E.F., France. 


The Psychology of Shift Work. 


In reference to my letter in your issue of August 17th, it should 
read: “Secretary, Birmingham Station Engineers Branch, Elec- 
‘trical Trades Union.” fie 
= | Thos. N. Morris. 


* 
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WAR ITEMS. 


Trading with the Enemy.—lIn the ‘‘ London Gazette " of 
‘August 1th 18 given an amended nst of persons and Dring 1n 
neutral and allied Countries with Whom wading 1s prohibited. 


Employment of Women.—Keturns made by employers to 
the buuard ot ‘trade show that since July, 1914, the Dumber 
ol women employed mainly in Industries and commerce and 
Governwent @stablishiments bas increased by one and & quar- 
ter muons, and about the same number of men have veen 
directiy replaced by Women, Between January and Apr, 
1917, there was an increase of 54,000 women in industrial 
occupations. 


Bribery in War Time.—The valuable ‘t News-sheet ” of | 
the Bripery and Secret Commissions Prevention League, Iac., ` 


states that in the three war years ended August 4th there 
have been directly connected with the war 22 convictions on 
Indictuuent under the Prevention of Corruption Act, and 27 
summary convictions. During the same period there were 
“4% convictions, eight on indictment, purely civil. ‘Together 
there were YU cases, including tive unnunished and 75 convic- 
tions, 56 of which belong to the present year, irrespective of 
convictions for bribery under other Acts and the common law. 


A Dublin Wiring Contract.—The contract for the electric’ 


lighting of Coleraine House, Dublin—a Government Depart- 
ment—nas been the subject of some comment. it 18 now 
othcially announced that tive contractors were invited by the 
Board of Works to tender for the work; that three responded, 
but that the tenders were in excess of the Board's estimate ; 
and that, as no substantial modifications could be obtained, 
and as the work was urgent, it was decided to ask the General 
Post Office Telegraph Department, Dublin, to undertake the 
work, [n the opinion of the Government, no further action 
is required, though, needless to add, local opinion differs. 


Munitions Levy.—With the passing of the Finance Act 
the duty of assessing munitions levy up to December dist, 


iyvi6, when the levy ceases, passes to the Board of Inland. 


Kkevenue, and the staff engaged on this work 1s transferred 
to that department. In uealing with the question .of the 
values of plant, buildings, and machinery erected or installed 
in controled establishments for munitions work, the Board 
of Inland Revenue has made arrangements to retain the 
honorary services of the Valuation Advisory Committee of 
eminent experts, formed by the late Mr. Howard Chatteild 
Clarke, and consisting of Mr. Basil Mott, Captain H. Riall 
Sankey, C.B., R.E., Lieut.-Col. C. L. Morgan, Mr. Leslie R. 
Vigers, Mr. H. M, Jones, and Mr. J. George Head, who 
have tor the past 18 months been almost dally occupied in 
Visiting controlled establishments in various munitions areas 
and advising the Ministry of Munitions on the extensions 
therein.—lI'inancial Times. 


A Munitions Council.—Jhe Minister of Munitions has 
formed a body to be known as the Munitions Council, in- 
cluding the Minister as President, two Parliamentary Secre- 
taries as Vice-Presidents, and 10 members, each representing 
a group ot departments of the Ministry, together with a 
secretary. The staff of the Ministry at headquarters has in- 
creased from 5,000 a year ago to ‘13,500 at present; the De- 
partment employs in all about 2,000,000 persons, and is res- 
ponsible for the expenditure of over 600 millions sterling per 
annum. The possibilities of further expansion to meet the 
needs of the situation are approaching exhaustion, and it is 
necessary to seek the means of increasing production by im- 
proving the efficiency of the organisation. The new Council 
will be the intermediary between the Minister and the com- 
ponent departments, which number over 50; it will aid and 


advise the Minister, and will fill a rôle similar to that of the — 


Board of Admiralty or the War Council, relieving the Minister 
of much administrative work, and dealing with important 
questions affecting more than one group of departments. The 
.scheme was brought into effect on Monday last, the following 
being the members of the Council and the groups of depart- 
ments under them :—Finance: Sir H.. Hambling. Design: 
Major-General the Hon. F. R. Bingham. Steel and Iron: Mr. 
John Hunter. Materials, &c.: Sir E. Moir. Explosives: Sir 
K. Price. Projectiles, &c.: Sir J. Stevenson. Guns: Sir G. 
West. Engines: Sir A. Duckham. Allies: Sir F. Black (pro 
tem Sir C. Ellis). Labour: Sir 8. Kent. 


fi 


.: China -and - the German-Asiatic Banki—As a- result--of 


- China's entrance into the war, the German: concessions at 


Tientsin and Hankow revert to- China, the large financial 


` obligations to Germany are cancelled, and. her extra-territorial 


privileges are abolished. All the offices of the Deutsch-Asia- 
tische Bank havé been sealed up, and foreign bankers, in 
conjunction with a Chinese official, have been instructed to 
liquidate its affairs. 

German Methods in South Africa.—The August issue of 
'“ Production,” the monthly report ef the British Empire Pro- 
ducers’ Organisation, contains an abstract of an address in 
which Mr. E. Saunders, of the S.A. Federated Chamber of 
Industries, explained the German ‘Circle System ” which 
enabled the German engineering firm of K s to secure 
a grip of the mining and. engineering trade of the Transvaal. 
and to continue trading freely even after the outbreak o 
war. Large groups of mines were worked on the “ circle” 
system, almost all the orders for machinery going to Ger- 
many, and large portions of the surplus funds being invested 
in German, Hungarian, and Turkish securities before the war. 


War Poetry.—We have received a copy of ‘‘ Stahd 
Down,” a small book of poems written by Mr. Donald H. 
Lea, of the New Zealand Expeditionary Force; the author is 
the younger son of the late Mr. Henry Lea, the well-known 
consulting engineer, and we regret to add that owing to the 
ill-effects of being gassed in France, where he was serving 
in a Machine-Gun Section, he had to be invalided out of the 
N.Z. Force. In a brief ‘‘ Foreword,’’ Sir Thos. Mackenzie 
expresses the pleasure that the poems have given him, and 
we can cordially endorse the jadgment of the High Commis 
sioner for New Zealand.. The poems all relate to incidents or 
aspects of the great war; a few are humorous, but mest are 
pathetic, and some sublime. . We defy any . lover of ‘children 
to read “ First Aid’’ unmoved. The author is to be con- 
gratulated on his excellent work, and we trust that it- will 
be continued. ; : 


Trade Cards and Exemptions.—At Southwark, Coun. 
Weaver drew attention to the decision of Mr. F. Mead, the 
magistrate at the South-West London Police Court, in deal- 
ing with a charge against an engineef of being a deserter, but 
who held a card under the protected trades schedule. Mr. 
Mead held that the card was ultra vire, as it was issued by 
a munitions area recruiting officer, to whom powers under 

®the Military Service Acts could not legally be delegated. He 
Inaintained that the card was not an exemption, and was 
null and void, although the Military had given a promise to 
the holders of these cards that they should not be called u 
for military service. Coun. Weaver pointed out that it plac 
the men who held these trade cards in a very serious position, 
for by Mr. Nead’s decision they held no legal exemption, and 
were liable to be called up for military service. If they did 
not join up they might be arrested and charged as being 
deserters. The Military Representative replied that Mr. 
Mead, who was the chairman of the Lewisham Tribunal. 
had always held that these cards were not exemptions under 
the Military Service Acts. In the case before the magistrate 
an error had been made by the military aythorities, for when 
the man was arrested they were not aware that he held a 
card; but when they found that he did hold one, they did 
rightly in at once offering to withdraw the charge. Mr. Mead 
would not consent, and, ignoring the honourable undertaking 
the military authorities had given the holders of the cards. 
said, in effect: ©“ I want to call public attention to the fact 
that these cards are not exemptions under the Acts.” Everv- 
body knew that; but the reason why this*Tribunal, and 
many other Tribunals as well, withdrew their exemptions to 
holders of these cards was that it‘ was undesirable for men 
to hold two exemption cards, one from a Tribunal and the 
other under the Protected Trades Schedule, for one might 
get lost, and be found and kept by another man not entitled 
to it. He thought the Tnbunal had adopted the best course 
in withdrawing their exemptions to the holdere of the cards, 
but granting them the rrght to apply to the Tribunal again 
for exemption should the cards be withdrawn. The Tribuna! 
decided to continue to adopt this course. 


Exemption Applications.—A_ singular application came 
before the Manchester Appeals Tribunal, when a man named 
Macintosh, aged 37, carrying on a dairyman’s business m 
the day-time and acting as electric crane-driver and attendant- 
in-charge of a private electric light and power works in Sal- 
ford at night time, appealed for exemption. Mr. E. O. Pear- 
son, solicitor, who represented the man, said it was not 
claimed that he was a skilled electrician, but owing to the 
dearth of laboùr the firm had been obliged to put up with his 
services. If he were taken, however, they would have to re- 
place him by a skilled electrician, as he was in possession 
of a red protected trade card from his last employment. His 
present wages were 43s. 6d., for 534 hours a week. The 
appeal was dismissed, and the man was told he would have 
to rely on his trade protection card. 

~ On the recommendation of the Advisory Committee, Roch- 
dale Tribunal has granted conditional exemption to five motor- 
men appealed for by the Corporation Tramways Committee: 
-and until December 31st to J. B. Chadwick (41, B 2), coach- 
builder, also appealed for by the Tramway Committee. Other 
appeals by the department were for/J.. Crossley (36. Class A). 
electric wiremamdandafor four) motormen, three in Class A 
and the other in B1, Mr. Webster stated that he had Jost 
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43 drivers out of 88, and was still 14 short. He was trying 
„to obtain substitutes wherever he could. Crossiey was given 
conditional exemption, and the others Were put back to 
November léth. > 

Oswestry ‘Lribunal has given exemption until January Ist 
to &. Jobson (37, Class A), electrical engineer. - 

At Weymouth, the borough electrical engineer appealed for 
the retention ot W. O. Sargeant (26, Class A), stoker at the 
refuse destructor works. He stated that the Comunittee had 
not appealed for any of the 32 men employed at the works, 
and'24 had gone into the Army. ‘I'he Military Representative 
contended that the occupation was not a certified one. ‘I'he 
Town Clerk said that they had approached the Military, but 
they could not give a substitute. in reply to a question, Mr. 
Bolam said that with war bonus the man’s wages were 
e per week. The appeal was refused as from September 


The County Appeal Court has dismissed a Military appeal 
against exemption until September l3th granted to an elec- 
trical engineer (39, B 2), in business at Hove. 

Chester-le-Street Tribunal has given conditional exemption, 
on his undertaking some additional work, to J. Parmley 
(40), electrician at the Empire Picture Hall. 

At a sitting of the East Kent Appeal Court, on August 13th, 
the Isle of Thanet Traction & Lighting Co. appealed against 
the variation of certificates granted to three drivers, aged 
respectively 37, 40, and 39, whose conditional exemption 
had been altered to exemption uatil September lst. It was 
stated that as a result of an interview with the War Office, 
the latter had undertaken to find substitutes for the men, but 
none had arrived. The appeal was allowed, and exemption 
granted on each of the men remaining in their present certi- 
fied occupations, unless suitable substitutes are found for 
them in the meantime. 

At Oxford, the Tramway Co. asked for exemption for F. L. 
Chatwin (34, general service), fitter, and M. F. Sadler (33, 
C1), unit adjuster, and each was temporarily exempted for 
three months. 

-At Wigan, an electrician who appealed claimed that he 
was indispensable to a firm of munition workers and Gov- 
ernment contractors, and that he came within the list of 
ee occupations, and he was exempted until November 

An appeal was made to the Herts. County Tribunal by Mr. 
M. J. Connari (37), electrical engineer, of Watford; appeal 
dismissed. 

At Maidstone, three months’ extended exemption has been 
granted to C. Butler (33, passed for general service), coal 
carman at the Corporation electricity works; and six months 
to J. E. Watkin (25, B 2), electrician at the Palace Theatre. 

The Surrey Appeal Court has respited until called up an 
appeal filed by T. Hill (37, B 1), electrical engineer, of Farn- 
ham, he having’ been relegated to the reserve. 

Frome Tribunal has granted a month exemption to two 
employés, single and passed for general service, of the elec- 
tricity works, pending an appeal to the Munition Area Re- 
eruiting Officer for temporary exemptions. 

The West Lancashire Rural Tribunal has refused an appli- 
cation ‘for exemption for an electrical engineer and tractor 
driver by Major Fermor-Hesketh, of Rufford Hall. It was 
admitted that four tenant farmers on the estate had received 
notice to quit. i 


BUSINESS NOTES. 


Ferranti Transformers. — Messrs. Frrranti, LTD., 


have recently secured the following orders :— 
Rotherham Corporation.—F our single-phase transformers, 2,085 k.v.a. each. 
Manchester Corporation.—Annual contract for transformers, 250, 500 and 


1,000-K.v.A. 8izes. l 
Salford Corporation.—One three-phase 250-xK.v.a. transformer. 
Circulars and Catalogues.—Tradesmen’s catalogues and 
price lists, and all classes of advertising circulars, with certain 
exceptions, may be issued and dispatched from now up to January 
31st, 1918, to the extent of one-third of the weight of paper used 
for the catalogues and price lists and advertising circulars issued 
hy tradesmen between August Ist, 1916, and January 31st, 1917. 
For the purpose of this licence the expression “advertising 
circulars ` includes any advertising sheet or periodical in the form 
of a newspaper or magazine, whether registered -as a newspaper or 
not, which is distributed gratuitously, and of which advertising is 
the main,and not merely an ancillary purpose ; diaries, almanacs, 
and calendars issued gratuitously, and containing advertising 
matter ; but does not include circulars requesting the verification 
of information for books of reference. The expression 4naper ” in- 
cludes cardboard or other similar material, or any substitute for paper. 


Bankruptcy Proceedings. — C. B. Oeuvre, Whalley 
Range, Manchester, electrical engineer.—First and final dividend 
of 2a. 24d. in the £, payable August.27th, by the Official Receiver. 

Trade Announcement. —BRITISH ELECTRICAL FEDERA- 
TION.—The temporary address of the Federation and its constituent 
companjes as from the 20th inst. is Manchester Hotel, Aldersgate 


Street, E.C. 1. 
Sale.—Oldham Corporation has for sale two 740-Kw. 
neta. See our advertisement pages. _ 


10 
Oi Fire.—Early reports of the fire which’ took place ‘at. the 
works of the India-Rubber Co., Silvertown, on the llth inst., 
appear to have been greatly exaggerated. Comparatively little 
damage was caused, and there was practically no disturbance to the 
manufacturing operations in the building involved. 


f [Catalogues and Lists—Tur Lonpon TELEPHONE (NEW 
SYsTEM) Co., iLTD., Donington House, Norfolk Street, W.C. 2.— 
Folder relating to the ‘New System™ intercommunication 
telephone service. ` 
Messrs. JOHN MACLENNAN & Co., 90, Newgate Street. E.C. 1.—- 
Card drawing attention to electrical insulating tapes and tubular 
sleeving, cotton, linen, and silk tapes, kc. Scales of centimetres 
and inches are printed on the edges of the card. 
MR. GEORGE ELLISON, Wellhead Lane, Perry Barr, Birmingham. 
- -Lists Nos. 151 and 304, the former describing the ‘* Industrial 
Unit Type” switchgear, which is of the totally enclosed ironclad 
pattern for workshops and mines. each panel being a self-contained 
unit adapted for assembly with similar units to form a awitch- 
‘board, and the latter relating to quick make-and-break switches 
operated by a tappet on a crane, hoist, or similar machinery, or by 
hand, with positive mechanism. 


Book Notices.—ritish Westinghouse Motors and 
Generators in Industrial Serrice.—This brochure (Instruction 
Book No. 5,010/1) deals with the installation, operation, care, and 
r2pair of the B.W. motors and generators ; but it will be of interest 
and value to erectors and users of all such machines. It contains 
concise and simple directions relating to the subject-matter, in- 
cluding allied considerations, such as lubrication, belts, starters. 
the causes of sparking, &c., and if carefully studied by attendants 


' should be largely instrumental in prolonging the life and main- 


taining the efficiency of the machines concerned. It is issued by 
the British -Westinghouse Electric and Manufacturing Co., Ltd., 
Trafford Park, Manchester, 

Messrs. Fawcett & Co., of 125, Strand, London, W.C. 2, announce 
the preparation of a history of British commercial houses which 
have been established gver 100 years, under the title “ Historic 
Firms of Great Britain and Ireland.” They will be greatly obliged 
if firms coming under the scope of the publication will commu- 
nicate with them. 


Liquidation. — ANGLO-CoLONIAL ENGINEERING Co., Lro. 


—General meeting to be held on Sep r 29th to hear an 
account of the winding-up from the liquid@r, Mr. G. E. Corfield. 


LIGHTING AND POWER NOTES. 


- Australia.—The newly-incorporated Borough of San- 
dringham (Vic.) has already decided to install electricity for 
lighting and power purposes. At the last meeting of the Council 
the Mayor reported that he had interviewed the Melbourne Electric 
Supply Co., and suggested that it should extend its mains or supply 
the Council with electricity in bulk. The company stated that it was 
prepared to extend the mains to the Black Rock railway terminus, 
where a transformer station would have to be erected to permit of 
the neighbourhood being served, but at present the company was 
faced with ashortage of cable, &c. With regard to the extension 
to Beaumaris, it would not be possible to undertake that work until 
after the war; in addition, it would be necessary to obtain per- 
mission to supply that district, for which it was about toapply. It 
was decided that the matter should be deferred. for further 
consideration.— Tenders. f 

The Melbourne Harbour Trust proposes installing mechanical 
coal-handling’ plant capable of dealing with 400 tons of coal. per 
hour; the present rate per hour of handling by man \power is 
60 tons. Tenders are to be invited for both steam and electrically- 
operated appliances (those electrically-operated being preferred), 
of which not less than two, or more than four, are to be employed 
to obtain the total output. 

Mr. T. Murray, the engineer to the Victorian State Rivers and 
Water Supply Commission, is to furnish a report on the proposal of 
the Yea and Mansfield Dairy Co. to supply electric power for 
pumping water to the township of Yea.— Tenders. 


Canada.—The report of the Toronto hydro-electric system 
for the year ended December 3lst shows a gross income of 
$1,706,177, and after deducting working expenses, a gross surplus 
of $634,042; interest, depreciation, and sinking fund charges. 
absorbed $615,646, leaving a net surplus of 818,396. The report 
states that the gross income is 5°3 per cent. in advance of that for 
1915. Mr. H. H. Cousens, the general manager, states that the 
total Kw.-houra sold in 1916 were greater than in 1915 by approxi- 
mately 27 per cent.: the total revenue shows an increase of 
ü per cent., in spite of rate reductions ; the total number of private 
consumers is 43,460, with a connected load of 70,500 KW.; the 
capital expenditure amounts to $6,902,000 ; the sustained 20-minute 
peak load on December 4th, 1916, was 47,165 H.P.; the average 
revenue per KW.-hour for the whole system was 1'2 cents in 1916. 
as compared with 1°44 in 1915; the total number of Kw.-hours 
sold was 139,000,000 in 1916, as compared with 109,000,000 in 1915 
and 83,000,000 in 1914. Notwithstanding these heavy increases, 
the total cost of operation and maintenance has decreased from 
$550,000 in 1914 to $548,000 in 1915 and to $543,000 last year. An 
item of interest, as indicating the’ extent to which the customers 
of the Toronto hydro-electric system are utilising electrical 
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appliances of various kinds, is that, excluding lamps, 18,500 
articles were sold from the hydro-electric showrooms, an increase 
of more than 30 per cent. over the previous year. The balance- 
sheet now shows total assets for the Toronto hydro-electric system 
of $8,882,171, made up roughly as follows:—Fixed assets, 
$7,501,186; stores in hand, $425,259; accounts recoverable, 
$241,461 ; capital funds in hands of city treasurer and cash in 
bank, $710,141. The report states that the necessary amounts have 
been set aside for interest, depreciation, and sinking funds, in 
accordance with the regular policy of the Commissioners.— Canadian 
Electrical News, 

Continental. — SPAIN. — A concession has lately been 
granted for the establishment of a plant to utilise the water power 
of the River Mijares near Montargis (Province of Castellon) in the 
generation of electrical energy for power purposes. 


Dundee.—The Electricity Committee has refuscd a 
request for compensation by the Yorkshire Hennebique Co. in 
respect of a contract entered into in May, 1915, in regard to which 
it was contended that a serious loss was incurred through th 
increased cost of labour and materials. 


Finchley.—PRoroseD ExTENsIon.—At the last meet- 
ing of the U.D.C. it was announced that an increase of plant was 
necessary to the electricity undertaking, at a cost of £14,000. 
Permission to proceed with the proposed scheme had been refused, 
and a new one was being prepared. i 


. 


Great Harwood.—ProvisionaL OrpER.—The B. of T. 
has agreed to the request of the U.D.C. for an extension of 
the Electric Lighting Order, the date now fixed being 
August 7th, 1918. \ 


Halifax. Waces.—The Committee on Production has 
made an award of a 9s. per week advance on pre-war rates of pay 


for the semi-skilled employés of the Corporation—to the number of 
about 500. The men demanded 12s. ; the Corporation offered 8s. 


London, — MARYLEBONE. — The annual statement of 


- accounts of the B.C.'s electricity undertaking for the year ended 
March 31st last, shows a gross revenue from sales of electricity 
amounting to £185,465, as compared with £174,753 in the previous 
year, being an incréase of 6°13 per cent. The average price 
decreased by ‘09d. per cent. from 2°74d. to 2°65d. per unit. The 
total revenue amounted to £214,170, while working, management 


and establishment expettses accounted for £105,790, leaving £121,444 


to be carried to net revenue account, which, with hank interest, 
totalled £121,716. Interest charges and loan instalments absorbed 
£114,753, and the net profit on the year's working was £6,963. 
During the year the final instalment of one of the short period 
loans was paid off, relieving this year's account of £4,740, and the 
ensuing and subsequent years of £5,358 per annum ; another loan 
will be fully liquidated during the present year, which will further 
reduce the loan service charges by £850. The revenue. surplus and 


appropriation account at March, 1916, showed a balance of £13,917, - 


which, with this year's net profit added, made a total credit of 
& 20,880 ; of this £2,936 has been expended on new meters, mains, 
services, &c., other improvements accounted for £1,761, and after 
providing for depreciation of fittings on hire, there is a surplus 
carried forward of £14,582. During the year 17,647,146 units were 
sold, as compared with 16,069,870 in the previous year, the total 
works cost per unit sold being 1°216d., and the total all-in costs 
2°773d.; the total average price obtained was 3°009d. The maximum 
load was 9,737 KW., and the load factor 20°7 per cent. , 


London Electricity Supply Conference.—At a conference 


recently held between the L.C.C. Special Committee on London 


Electric Supply and representatives of the City Corporation, Metro- 
politan Borough Councils, and the London Electric Supply 
Companies, upon the question of the electricity supply in London, 
the following resolutions were passed :—-1. That, in the opinion of 
this Conference it is desirable that, before formulating a scheme 
for the electricity supply of London, the L.C.C. should consult the 
Metropolitan Borough Councils owning electric undertakings, the 
Metropolitan Borough Councils not owning electric undertakings, 
the City Corporation, and the London Electric Supply Companies. 
2. That, in the opinion of the Conference, it is desirable that Metro- 
politan Borough Councils owning electricity undertakings, Metro- 
politan Borough Councils not owning electricity undertakings, and 
the various companies should appoint a Committee, or Committees, 
to confer with the Electricity Committee of the County Council. 


Llandudno.—The Urban Council has decided to engage 
Mr, W. H. Patchell to report on the Council's electricity under- 


taking in relation to the supply of energy to the Light Railway 
Co. and on the economical working and the undertaking generally. 


Mytholmroyd (Yorkshire).—Some time ago the D.C. 


declined to agree to an intended application by the Electrical Dis-  . 


tribution of Yorkshire, Ltd., for a prov. order, and has since 
arranged with the Halifax Corporation to provide electricity. The 


Council, at its recent meeting, received a letter from the Power Co., 


stating that the Halifax Corporation had applied teit for a supply of 
electricity for Mytholmroyd consumers, and that the company had 
agreed to provide it; but for the war, it was added, the main 
would by now have been extended to Mytholmroyd. 


Radcliffe. —Yrar’s WorKING.—The engineer’s report 
shows that for the year ended March last the electricity under- 
taking hada total income of £12,793, an increase of £2,546 on the 
previous year, while the gross profit was £4,292, after providing 
£373 for meters. and war allowances; deducting interest and 
sinking fund charges, the net surplus was £254, as against a deficit 


of £176 in the previous year. Some 2,150,000 units were sold, as 


against 1,764,000 in the previous year ; the department generated: 


1,056,000 units, and purchased 1,533,000 units in bulk from the 
Bury Corporation, the joint coal and bulk supply costa being “467d. 
per unit sold. During the year a three-phase supply for textile 
driving has been inaugurated. 


South Africa.—The Cape Town T.C. has made arrange- 
ments with the Cape Town Tramways Co. for a temporary supply 


of 200 to 300 KW., to be taken at the Council’s convenience. go long . 


as it does not interfere with the tramway service, the Coancil 
to carry out all necessary work at the power station, and to 
provide suitable meters. l , 

The Paarl (Cape Province) hydro-electric lighting installation 
was recently opened ; the lights were switched on by the Mayoress, 
this being the signal for the firing of a seven-gun salute. 


Warrington.— YE4R’s Workinc.—The accounts of the 
electricity undertaking show that the income during the past 
year amounted to £41,203 and the expenditure to £28,577, leaving 
a gross profit of £12,626. Loan charges and bank interest, less 
interest received, absorb £8,455, leaving a net profit of £4,171, as 
against £2,395 in the previous year, 


TRAMWAY AND RAILWAY NOTES. 


Belfast.— With reference to the views expressed by our 
correspondent in this column in our issue of the 10th inst., we 
gather from Mr. J. S. D. Moffet, general manager of the Corpora- 
tion Tramways, that these are not in agreement with the facts, as 
regards fare revisions and extensions of the system. He states that 
the new fare scheme put into operation in May last has given an 
additional revenue of £8,000—a much bigger increase than was 
expected—and that its success is admitted. As regards the exten- 
sions, no new ones have been opened since 1912, so that thev cannot 
be called recent. It is also untrue to say that certain routes are 
being run at a dead loss to the ratepayers, the difficulty being how 
to increase the services and so remove the grievance of overcrowd- 
ing. Mr. Moffet further urges that, in any case, tramway facilities 
cannot be confined within artificial boundaries, in which we fully 
agree with him. 

According to the Belfast News Letter, Mr. Moffet recently 
reported on the working of the tramways during the four months 
ended July 1st, from which it appeared that the total revenue was 
£108,204, as compared with £100,287 for the corresponding months 
last year. Due to additional expenditure, and after allowing for 
fixed charges, there was, however, a deficit of £1,981 for the period 
mentioned. 


Bolton. — WaGcts.— The Tramways Committee has 
received an application from the Lancashire District Council of 
Tramway Workers for an advance of 7s. 6d. per week far all the 
members 18 years of age and over, including motormen, conductors, 
inspectors, and general staff. The Committee resolved that the 
application be not acceded to, but that the matter be referred to 
the Committee on Production for decision, and also that various 
other matters raised by the Association at an interview with repre- 
sentatives of tramway authorities on August 2nd, relative to the 
method of paying war bonus and payment of bonus for overtime 
should be embodied in such reference, with a view to the decision 
of the Commitee on Production being obtained thereon. 


Brighton and Hove.—The B. of T. has granted an 


- extension of time for the completion of the overhead equipment of 


the Brighton, Hove and District railless traction system, for one 
year from August 7th, 1917. 


Dover. — ACCIDENT.— A crowded Corporation car 
descending Crabble Hill, on Sunday, got out of control, and finally 
collided with a wall and overturned, 10 people being killed and 
35 injured. . The driver jumped clear as the collision occurred, and 
escaped with minor injuries ; the conductress was killed. 


Dunfermline.—Following ‘upon the appointment of Sir 
Eric Geddes as First Lord of the Admiralty, the construction of the 
tramway line between Dunfermline and Rosyth will be begun in 
the immediate future. 


Edinburgh.—INcREasED Fares.—The Edinburgh and 
District Tramway Co. has decided to raise the fares. The company. 
it is stated, has been compelled to take this step in view of the 
refusal of the Corporation to reduce the rent. In a statement 
regarding the increased expenditure, Mr. J. R. D. Cox, general 
manager of the company, says it is highly probable that the cost of 
materials will further increase. In fact, the cable makers have 
already advised a further increase of £12 a ton, making a total 
increase in price since 1914 in thig important item of 73 per cent. 


Halifax.—Hourpay Trarric.—The Corporation tram- 
ways experienced a time of great prosperity during the local 
“ Wakes” week, which is the week following Bank Holidat week. 
The receipts during the/four days, Saturday to Tuesday, were 
£2,344, as compared with £1,910 during the same period last 
year. 
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Huddersfield. —FREE RipEs.—The T.C., last week, 


agreed that members of the-local Volunteer Force be permitted to- 


travel on the cars at half fares when in uniform. An amendment 
that the recommendation be referred back was defeated. It was 
mentioned that 11,000 wounded and other soldiers travel free 
weekly on the local tramways. 


Rochdale.—The Tramways Committee has decided to 
renew the overhead equipment between Heybrook and Little- 
borough. 


Saitoti a meeting of the D.O., last = it was 
announced that the South Lancashire Tramways Co. had refused 
to reopen the question of tramway service in the Swinton district. 
It was understood that it was going to revise the whole of the 
stages, but would not consider the question of transfer tickets at 
Swinton. . 


U.S.A.—The New York, New Haven, and Hartford 
Railway intends to reduce its schedule by 199 passenger trains a 
week, in compliance with national defence plans, and with a view 
to movements of troops and supplies. The Boston Elevated Railway 
has inaugurated a, tank-car haulage system for transporting 
molasses during off-peak hours. A maximum of 12 tank cars have 
been filled, hauled, and emptied in one night, the distance being 
two miles, and the charge being equivalentto ‘18 cent per gallon, as 
against ‘3 cent for team haulage when 13 trucks were employed.-— 
Electric Railway Journal. 

The foyr Chicago traction Bills, which would have enabled an 
extensive reorganisation of the city’s transportation system to 
take place, have been shelved by the State Legislature until. its 
next meeting. which may not be for two years. 


West Riding © Holidays.—A Yorkshire Seana 


states that the high railway fares and the spread of tramways all | 


over the West Riding of Yorkshire and Lancashire have resulted in 


large numbers of: people from the West Riding cities and towns — 


adopting, this summer, the comparatively new method of reaching 
Blackpool and other Lancashire holiday resorts by tramway. There 
are various routes from different industrial centres, but they mostly 
converge when over the border, and utilise the Preston tramway 
system as the final “ jumping. off” place in getting olear of 
industrial environment. Practically all the routes involve an 
occasional walk between the termini of different towns’ systems, 
but, despite the repeated changing and transference of luggage by 


hand and the length of the journey, an increasing proportion of : 


workers are realising the huge saving which can be effected in 
travelling costs. Many people from Bradford and Halifax, during 
the general holiday period last week, were grievously inconvenienced 
in utilising the Keighley way over the county border, by finding 


that the Keighley railless service from the ee terminus did 


not commence until nearly mid-day, 


' TELEGRAPH AND TELEPHONE NOTES. 


i a ` l , { 
Federated Malay States.—During the past year 410,641 


_ telegrams were dispatched and 451,417 received for delivery, an 


increase of 138,014. There are 2, 210 miles of telegraph and tele- 
phone line in the country and 10, 461 miles of overhead wire, df 


which 7,914 miles are telephone wires. In addition, there are 264 l 


miles of underground telephone cables, containing 2, 413 miles of 
wire, single line. , 


- Mexico, —After a lapse of several years, telegraphic. com- 


munication has been re-established between Mexioo City, Mesio; 
and the State of Zuosten: —T. and T. Age. 


Secret Wireless Station. —Men of the Argentine, Navy 


have discovered, on the coast of Chubut, Patagonia, a secret 


wireless installation. The authorities have seized the plant. It is 
thought. that the station was used to communicate with suspect 
vessels in the South Atlantic—Birmingham Daily Post. | 


United States. —The Government is making such - heavy 
demands for telegraphists all over the country that the situation is 
assuming a serious aspect. The telegraph and telephone companies 
are experiencing very large increases of business, and it is with 
difficulty that they can keep up their own supply of working forces, 
let alone meeting the requirements of the Government. Approxi- 


mately 6,000 telegraphists will be taken to secure the required | 


strength of the Signal Corps department of the first military unit 
of 500,000 men ; each succeeding unit of the same size will require 
4,000 mere.— 7. and T. Age. ~ 


U.S. Telephones, — During the year 1916 the ‘daily 
average of telephone calls in New York City was about 29,420,000, 
The Bell Telephone system in the United States on May 31st 


owned 20,870,194 miles of wire, compared with 18,905,218 at the 
same time in the year 1916, and 10,256,068 connected stations, 


compared with 9,463,800.—T. and T. Age. 


CONTRACTS OPEN AND CLOSED. 


N OP EN 6 | 

Australia. —MELBOURNE.—October 10th. 
of the Navy. Pumping plant and equipment for the Commonwealth 
Naval Dockyard, Cockatoo Island, Sydney. Specifications from 
the Director of Navy Contracts, Melbourne. 

Kettering, — August 28th. Electricity Department. 
Supplying and laying 754 yards of lead-covered cable, with three- 
core pilot ; feeder pillar, dividing bòxes, switchboard instruments 
and stoneware troughing. See “ Official Notices” August- 17th. — 

London. — BERMONDSEY. — Sept. 7th. B.C. 500-Kw. 
rotary converter. See “Ofcial Notices” August 3rd. 


New Zealand.—The Public Service Stores Tender Board, 


Wellington, N.Z., invites tenders up to 4 p.m. on September 5th, 


for the supply and delivery of (1) 30,000 dry cells for telephones ; — 


(2) 3,000 cords, 4 conductor; and 2,000 diaphragms for watch 
receivers ; (8) 15,000 swan-neck insulator bolts and 20,000 cups to 


fit these bolts : and (4) 3,135,000 envelopes of various kinds. The - 


conditions of tender, &c., may be consulted by British manufac- 


turers at the Department of Commercial Intelligence, 73, Basing- | 


hall Street, London, E.C. 2.— Board of Trade Journal. - 

Portsmouth, —August 28th. Tramways Committee. Six 
months’ supply of engine-room stores, insulating material, &c. 
See ‘ Official Notices ” August 10th. 

Rathmines.—August 29th. U.D.C. 500 tons of coal 
for the electricity works. Particulars from. the Electricity 
Department. 

Spain.—The municipal authorities of Caceres have just 
invited tenders for the concession: for the electric lighting of the. 
town. 


during a period of 15 years. 


The Spanish Post and Telegraph authorities i in Madrid have just . 


invited tenders for the supply of about 12 km. of telephone cable. 


CLOSE D. - 


Glasgow.—The Tramways Committee recommends accept- - 


ance of the following offers :— ee a 
= asa trackwork.—Hadfields, Ltd. 
raction lamps.—Edison Swan Electric Co. ; Genera! Electric Co. 
Steel pinions.—A. Wiseman, Ltd. 
Gear-cases.—Equipment & Engineering Co. 


The following tenders for plant at’ Dalmarnock generating | 
station were recommended for acceptance ` by the Electricity _ 


Committee :— 
Fraser & Chalmers.—One 500-xw. turbo- alternator, £6, 180. 
British Westinghouse Co.—One 600-xw. turbo-alternstor, £6, Pon: 


For static transformers for sub-stations :— 
British Electric Transformer Co.—16 Aannemer; £1,982 each. 
Ferranti, Ltd.—1¢6 transformers, £1,924 each 


Government Contracts,—List of new contracts placed | 


during July, 1917 :— 
War Orricr. 
Electric bells.—W. Maxwell & Co., Ltd.; J. Sax & Oo., Ltd. 
Practice buzzers.—Edison Swan Blectric Co., Ltd. 
Generating sets.—Aster Engineering Co. (1918), Ltd.; O. Stott, Ltd. 
Terminals.—Ingram & Kempe, L 
Copper wire.—B.I. & Hels y Cabies, Ltd.; Shropshire Iron Co., Ltd.; 
. Smith & Co., Ltd. 
Works services. —lInstallation of electrio power : Edmundson’ s Electricity 
Corporation. 


A Post OFFICE. . 
Protective apparatus. —L. M. Ðricsson Manufacturing Co., Ltd. 
Telegraph apparatus.—I.R., G.P. & Telegraph Works Co., "Ltd. 
as fie apparatus. —British L. M. Eriosson Mig. 
Peel-Conner Telephone Works, Ltd.; Siemens Bros. a Co., Ltd. ; 
Western Electric Co., Ltd, 
bahar, Be nar cable. —Orsigpark Electric Cable Co., Ltd.; Fuller’ 3 Wire and 
, Ltd. ; General Dlectric Co., Ltd.; "Johnson & Phillips, Ltd. ; 
New Gutta-Percha Co., Ltd.; Union Cable C Co., Ltd.; Western E 


» Ltd. 
Telephone cords.—B.1. & Helaby Cables, Ltd. 
Insulators.—Bullers, Ltd. 
Jointing sleeves. —C. M. Powell Bros, 
lder.—B.1. & Helsby Cables, Ltd. 
nsulator spindles. 
C. Richards & Sons 
Bronze insulated wire.—B.1. & Helsby Cables, Ltd. 


Leigh (Lancs.) —Tramways and Electricity Committee. 


Accepted tenders :— 
Wigan Coal & Iron Co., Ltd.—2, 500 tone fine slack (Priestner’s), at Tis. 6d. 


A 


per ton; 1,200 tons ‘rough slack, at 15s. 6d. per ton; and coke dust, at . 


r ton, delivered. 
Astley 
delivered. 


CENAE 
' 1 ` t 


NOTES. 


Department 


. Tenders have algo lately been invited for the concession for- 
the electric lighting of the town of. Ferrol (Province of Coruna) - 


Cog Ltd. ; Gent & Con, $ 


lectric r i 


ullers, Ltd.; Guest, Keen & Nettletotas, Ltd. 


Tyldesley Collieries, Ltd.—Engine fuel, at 15s. 94. per ton, $ 


The Channel Tunnel. —In the House of Commons, last 


_ Week, Mr. Fell asked the Prime Minister if he could now say if the 


Government was in favour of the construction of the Channel 
Tunnel, and would support the Bill when introduced to give the neces- 


sary powers. Mr. Bonar Law replied :—The Cabinet have again care- ‘ 
fully considered the question in consultation with their naval and 


military advisers, and they are still of the opinion that it is not. _ 


practicable to proceed further with the matter during the cop- 


tinuance of the war. In these circumstances, lit would not be.. 
possible for the Government, to, support a Bill of the Daturo y 


indicated in my hon, friend’s question, — Ç TI 


` 
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Educational, —SouTH-WrESTERN POLYTECHNIC, CHELSEA, 
S.W. 3.—The college will re-open on September 24th, for day and 
evening classes. Students are prepared for the London University 
B.Sc. degree in engineering, fop the examinations of the 
engineering institutions, and those of the City and Guilds of 
London Institute. The evening couraes also include classes in 
areonautica and electrical installation work. In the electrical 
' installation department, an advanced course has been arranged 
for the preparation of candidates for the final examination 
of the City and Guilds of London Institute. Arrangements 
have heen made for placing students who have passed satisfactorily 
through the three years’ day course in positions with large 
engineering firms, and hitherto such firms have offered more 
vacancies tħan the Institute has been able to fill with its students. 
Further particulars can be obtained on application to the secretary. 


RoyaL TECHNICAL COLLEGE, GLASGOW.—Particulars of the 
diploma and degree courses in Engineering, &c., for the new 
session (which begins on September 25th) are advertised in this 
issue. 


UNIVERSITY OF LONDON.—At a recent meeting, the Senate 

approved a memorandum, which has been forwarded to the 
Treasury, the Board tof Education, the Civil Service Commission, 
the Government Committee on Science, and the Royal Society. 
It sets forth, in the first place. that education till the age of 16 
should be general and not specialised, and should embrace not only 
literary, but also scientific studies. Inthe second place. it is laid 
down that natural science—-including physics and chemistry— 
should be compulsory in all secondary schools. 
In addition to the ordinary secondary schools, the Senate also 
desires that special technical day schools in accordance with local 
needs should be established in all industrial centres for boys and 
girls between 13 and 16 years of aye who wish to enter technical 
industries at the age of 16. These schools would apparently form 
an exception to the general principle laid down, that education 
under the age of 16 should not be specialised. 

The Senate in its memorandum next states that. in order to 
secure for science teaching the position to which it is entitled and 
which for the benefit of the nation it ought to occupy, the schemes 
under which the great public schools are administered should in 
each case contain provisions to the effect that :—(a) The govern- 
ing body shall include a substantial number of representatives of 
the learned and scientific societies ; and (+) that members of the 
governing body shall not hold office for life. 

Without such provisions it is probable that men distinguished by 

mathematical and scientific attainments will continue to be at a 
disadvantage in applying for appointment to headmasterships of 
public schools. Greek should not be a compulsory subject for 
entrance scholarships to these schools, and adequate facilities, 
including equipment. for learning science should be available for, 
and accessible to, all their pupils. 
-~ Almost all the headmasterships of the great public schools are 
held by those who have taken classical degrees. and consequently 
‘in the schools in question science is relegated to an inferior 
position. In the few cases where a mathematician or scientist is 
headmaster, and science is well taught, the schools are so full that 
it is almost impossible for boys at the present time to gain 
admission. 

Specialised firat degrees in science at a university are deprecated 
in the memorandum. It is held that a student should first obtain 
a general degree in science, and then specialise in some branch of 
science or in the application of science to industry. This is 
probably the ideal training, but the question of time is of import- 
ance, and it may be found in practice that few, without valuable 
scholarships, can undertake such a lengthened course of study. 

The Civil Service examinations are next considered, and the Senate 
suggests that the present arrangement forthe selection of firatdivision 
clerks in the Cfyil Service should be modified, so that on every 
occasion an adequate proportion of those appointed must have had 
mathematical or scientific training. In all selections for the 
higher administrative posts for the Government Departments, the 
work of which is of a scientific or technical character, the official 
selected ought to have received such a scientific training as will fit 
him to understand the character of the work for the organisation 
of which he will be responsible.— Daily Telegraph. 

. j i 


Books for British Prisoners of War.—Excellent work 
is being dope in the way of enabling British prisoners of war use- 
fully to employ their time during internment by Mr. A. T. Davies, 
C.B., of the Board of Education, chairman of the British Prisoners 
of War Book Scheme, the war charity which provides British 
prisoners interned in enemy or neutral countries with books for 
‘study purposes. Through the instrumentality of the organisers of 


the book scheme arrangements have been made, and in some cases 


have been in operation for a considerable time, whereby examina- 
tions have been held, at a foreign camp, of those students who 
have been desirous of taking their examinations notwithstanding 
_their internment. Increasing use, too, is being made by the 
prisoners of the * Form of Record” prepared by the Committee of 
the Book Scheme, which enables the regular studies in any subject 
of a “Student Captive" to be duly recorded and certified with a 
view to the record assisting him on his return from captivity at 
the close of the war. Contributions in aid of the scheme are 
urgently needed. In the technical and scientific sections the 
prisoners’ demand for books is very large, but the works asked for 
are rarely obtainable as gifts, as the owners generally need them 
for their own use, while second-hand copies. sufticiently up to 
date. are proving increasingly difficult to procure. In these circum- 
stances, the Committee is compalled to make large purchases of 


new copies of up-to-date books of the above character, and, for 
this, ample funds are essential. Offers of booke (which should 
always be accompanied by a detailed list) are also invited, and 
should be addressed to Mr. A. T. Davies, C.B., “ Prisoners of War, 
Board of Education, Victoria and Albert Museum, South Ken 
kington, S.W. 7. 


Volunteer Notes.—County oF Lonpon VOLUNTEER 
ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street, 
Oxford Street. W. 1., 


Orders for the week, by Lieut.-Colonel C. B. Clay, V.D., commanding :— 
Officer for the Week.— Platoon Commander C. Campbell. 
onday, August 27th.—Technical instraction (searchlight) for No. 8 Company. 
Right Half Company, at Regency Street. Drill, No. 8 Company, Left Hall 
Company. Signalling Class. Recruits’ Drill, 6.30. 5 

Tuesaday, August 2th.—Lecture, 6.80. Physical rill and bayonet fight 
ing, 7.30. - AN 

Wednesday, August 29th.—Drill and elementary bridge construction for No. | 
Company, Right Half Company. l ; , 

Thursday, Auguat 30th.—Drill and elementary bridge construction for No.2 
Company, Right Half Company. Ambulance Class. 

Friday, August 3lst.—Technical instruction (searchlight) for No.3 Compans, 
Left Half Company, at Regency Street. Drill, No. 3 Company, Right Hali 
Company. Signalling Class. Recruits’ Drill, 6.30. oe 

Musketry.--All N.C.O.’s and men who have signed the “ A ” and “B” agre- 
nents are required to attend during this month to reclassify in order to enable 
the corps to obtain the capitation grant. Preference will be given to thie 
men in firing. i 
(By order) MacLeEoD Yransist. 


TYNESIDE VOLUNTEERS.—A joint meeting of the electrical section 
of the Newcastle-upon-Tyne and Gateshead Chamber of Commerce 
and the Local Section of the Institution of Electrical Engineers wa 
held on the )4th inst., at Newcastle, Mr. H. W. Clothier presiding. 
It was in relation to the raising of certain specialist units for the 
Durham and Northumberland County Volunteer Regiments. The 
units required were signal companies and electric light companie 
for what will become the County Engineer Corps. The suggestion 
was to raise two electric light companies south of the Tyne, one 
north of the Tees. and one in the Hartlepool area of Durham ; and 
one similar company at Newcastle, one at Tynemouth, one at Blyth, 
in Northumberland. It was proposed to form one signal compsay 
for Durham, with six sections centred at, respectively, Gateshead. 
South Shields, Sunderland, Hartlepool, Stockton, and Darlington 
The sections of the Northumberland Company would be locstel 
two at .Newcastle, one at North Shields, one at Blyth, and one at 
Morpeth. The establishment of an electric company was put at 
87, and of a signal company headquarters section 38. and of other 
sections at 24. l 

The Chairman said the whole industry was alive to the necessity 
of moving with the times, and it was most essential for the individual 
members themselves to take an active part in such movements, He 
said they were being approached in various matters, and instanced 
the action of the Electrical Section of the Chamber of Commerce 
with respect to the giving of evidence before the Board of Trad 
Electrical Committee on the development of power stations. The 
matter before them that night was one which concerned them 
individually. l 

Col. W. C. Blackett, County Commandant, Durham Volunteer 
Regiment, said there was real need for the appeal they were making 
to raise those units for the Volunteer Regiments, to have them 
ready for any emergency that might arise. They had twelve 
battalions of infantry, and engineering corps (in which the signal- 
ling and electric light corps would be included ), artillery, transpor. 
and medical corps were being raised. They had hopes of raising two 
companies of the electric light corps at Hartlepool, and wante: 
two at Tyneside. As to the signalling companies.they had thre 
movements under way which they hoped would bear fruit. 

Captain Barnes laid stress upon the urgency of the matter, ami 
gave details as to the formations, emphasising the importance of thr 
signalling companies, upon which matter Capt. Worsley also spoke. 


. The latter stated that a very importaut part of the work of th 


signalling company was to deal with field telephones, and there wou: 
be also motorcycle sections. -e 
The Chairman moved : That this meeting representing the electrica: 
industry of Tyneside give the appeal their heartiest support. Mr. 
Lunn seconded and the motion was carried. ~ 
-As the outcome of the above meeting, the following pre 
liminary arrangements have been made for the Durham area 
—Mr. H. W. Clothier, of Messrs. A. Reyrolle & Co., Hebbur:- 
on-Tyne, will confer with Mr. Pyne, of Palmer's, Hebbur 
with a view to raising an electric light company for that distn“ 
From Hartlepool Engine Works, under the direction of Mr. D. E 
Morison, two electric light companies will be formed. and tè 
names of 150 men have been sent to the County Territorial As 
ciation. There are also 24 men for the signalling section awatin: 
word from headquarters to commence training. In connect: 
with the Horden Coal Co., South Shields, a signalling section 5 
proposed, Mr. H. S. Ellis, borough electrician, acting as organi! 
At Sunderland, Mr. Windle proposes to co-operate with local fine: 
with a view to raising a signalling section. At Stockton-on- Tee 
Lieut. J. Riley is to co-operate with Messrs. Riley Bros. in rasi? 
a signalling section. In regard to the county of Northumberla®! 
it is stated that the Newcastle Electric Supply Co. are raising ê 
special unit amongst their men in connection with their o% 
plant. This unit would engage principally those in the operat- 
department, and other members of the staff may be available t 
co-operate with consulting engineers with a view to raisiny > 
signal section in Newcastle. Members have already signed on !"! 
different units. l 
Any gentleman or firm, who was not able to be present at th 
meeting and who is interested in the movement. is asked © 
communicate with Mr,Herbert Shaw. Secretary. Newcastle Cham” 
of Commerce, 
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National Insurance (Unemployment) Acts, Unemploy- 
ment Insurance.—The Umpire has decided that contributions are 
payable in respect of :— 

2372 X. A steam-hammer forger engaged in making copper 
refining ladle plates and rabble heads and light forgings for use in 
copper. spelter, and steel works. 

2,375 X. Workmen engaged in screwing tubes. 

2377 X. Workmen engaged wholly or mainly in making metal 

dats 
2.378 X. Workmen engaged in corrugating and curving galvanised 
metal sheets. 

2.380 X. Workmen engaged wholly or mainly in the manufacture 
of accumulator cell hoxes or of lead linings for such boxes. 

9 381 X. Workmen engaged in making wrought or welded iron 
pipes for use as telegraph poles. 

2,383 X. Workmen engaged wholly or mainly in making and 
fitting together wrought-iron parta of small forges for heating 
rivets. 

The Umpire has decided that E ee are not payable in 
respect of :— 

2,369. Switchboard attendants and workmen engaged wholly or 
inainly in minding, tending, or driving electrical machinery in 
connection with uninsured trades. 

2,373. Joiners engaged wholly or mainly in making by hand 
wooden dru ms for electric’ cables. 

2,384. Workmen engaged wholly or mainly in making vulcan- 
ised fibre parts of electric light fittings which are not intended for 
use in war. 


Tribute to Samuel Insull.—Officers and directors of the 
Commonwealth Edison Co. celebrated the twenty-fifth anniversary 
of Samuel Insull’ 8 presidency of the company and its predecessors 
by giving an “ Edison Family Birthday Party,” on June 25th. 

In an address acknowledging the tributes, Mr. Insull reviewed 
the gigantic growth of the company and its predecessors, as well 
as of the other corporations composing what is commonly called 
“the Insull group.” These companies have an aggregate capital of 
$445,000,000, and the gross annual turnover is $75,000,000. On 
the average, this shows that the companies turn over their capital 
about once in six years. The companies pay a little less than 
$5,000,000 in taxes, and serve 1,500,000 customers living within an 
area of between 58,000 and 60,000 square miles. They have 
between 20,000 and 25,000 employés.— Elect rical World. 


Commercial Intelligence Service. —Lord Robert Cecil 
and Nir Albert Stanley are submitting to the Commercial Com- 
mittee of the House of Commons a new scheme for a Commercial 


Intelligence Service. The suggested arrangements have been 


approved by the Cabinet. An emergency meeting of the Com- 
mittee has been convened to consider the scheme. — 7, he 1 Timex. 


Inland Water Traffic.—The Canal Control Committee | 


has issued a letter directing the attention of manufacturers, mer- 
chante, and others to the desirabilty of using the inland waterways 
of the country for the conveyance of goods of all kinds. The 
letter points out that the principal object for which the Canal 
Control Commitee has been appointed is to relieve the traffic on the 
railways by increasing the amount carried on canals. 

Since the beginning of the war, both the canal companies and 
the carriers on the canals have lost a considerable number of their 
employés, but the Committee is taking steps to provide crews for 
as large a number of boats as possible, and it is hoped that a 
greater number of boats capable of carrying traffic will be avail- 
able at an early date. 


The A.E.S.E. and Central Station Staffs. —As we go 


to press we have received the following letter :— 

“Staff,” that magic word, I notice has occurred with remarkable 
frequency of late in various articles and correspondence. anent 
electrical station engineers appearing in the REVIEW. ` 

The “ staffs ” of electrical stations are apparently realising that 
they have had no say in the scheme of thinys, where those em- 
ployed in stations not on the staff have had a great deal to say 
through their organisations, and have influenced to some extent 
Acts of Parliament, war bonuses, &c. 

The liberty of action of the staffs has been curtailed by Acts of 
Parliament and Regulations agreed to by organisations of em- 
ployés not on the staff. : 

engineers of this country must rouse themselves; they 
must strengthen existing staff organisations, and must be prepared 
to snbscribe to these organisations an amount yearly at least equal 
to that subscribed by a member of a skilled Trade Union. They. 
can then, at least, be on an equal footing with employés not on the 
staff with regard to influencing regulations ooncerning their 
employment. 

The Government does not deal with individuals ; it now invites 
representatives from various organisations when some new regu- 
lation with regard to any industry is proposed. 

It is certain that the time will shortly arrive when vast new 
regulations will be made to regulate the transition from munitions 
of war manufacture to reconstruction and ordinary peace 
industries. 

Only those men who are organised will hare any say inthe matter, 
Fitters, wiremen, and labourers are organised, and have been con- 
sulted on various matters appertaining to their employment. The 
staff engineers must organise, if only to preserve their position. 

Will they take the opportunity before it is too late ? 

W. J. EBBEN, Hon, Sec STERR A. E.S. E. 

26, Little Park Gardens, Enfield, 

August 20th, 1917. 


Fatalities. A collision between a taxicab and a motor- 
wagon at Aspley, Huddersfield, on Thursday last, resulted in in- 
juries to° Lance-Corporal Edward William Chinn, of the Royal 
Engineers—formerly a driver on the Huddersfield tramways—from 
which he died later in the day qt the infirmary. Verdict, “ Acci- 
dental death.” f 

Arthur Suthers, aged 28, an electrician employed by the Cleve- 
land Bridge and Engineering Co., at Darlington, was working on 
a platform of a travelling crane, on Saturday, when he was 
knocked off accidentally and fell 30 ft. to the yround, receiving 
fatal injuries. 


Leaving Certificate Case.—At Oldham Munitions Court, 
an electrician employed at a local electrical engineering establish- 
ment applied for a leaving certificate. He said he was asked to do 
“navvy's work” to get through a 2-ft. wall, in order to wire a 
private office, and he was not going to do it. He received 47s. 5d. 
for a 494-hour week. which, he said, was not the standard rate. 
He was not on war work, though he had been previously, and he 
had been offered a post at Sheffield. The representative of the firm 
said they were not on munitions, and so could not grant a leaving 
certificate. The President said the Court had no sympathy with 
the plaintiff, and, in granting the certificate, they wished to remind 
him to be careful, or he might have to prefer the trenches. 


Textile Research.—In their annual report, the- Tootal 
Broadhurst Lee Co. announced that “assured of the importance of 
research and education in the struggle for the world's trade, the 
directors have decided to set aside £10,000 for five years for this 
purpose.” The Provisional Committee.on Research and Education 
for the cotton industry will, at the close of the current holiday 
season, issue a prospectus of the new Government-incepted and 
aided organisation. This definite industrial research federation of 
the cotton trade will be followed by the establishment of institutes 


, and laboratories. 


The Anchor Hospital and Distress Fund.—The sixth 
annual general meeting of members of the Hospital and Distress 
Fund, in operation at the Anchor Cable Works, Leigh, was held on 
August ltth. There are three separate funds in existence, and the 
balances standing to the credit of these funds at June 30th, 1917, 
were as follows :— 


The Hospital and Distress, Fund .. £240 2 4 
The Belgian Refugee Fund _... ‘we 108 13 6 
Special War Fund 7 as e. §«=s 839 14 0 

£688 9 10 


The parent Hospital and Distress Fund has for its objects :— 

(a) The granting of annual sums to hospitals and con- 
valescent homes, &c., thereby ensuring to members hospital 
treatment in case of accident or other sickness. 

(b) The granting of temporary relief to members in ex- 
ceptionally distressed circumstances, so that shop collections 
may be discontinued. 

All the employés in the works and offices at Leigh, aged 17 years 
and over, are members. and contribute according to their means 
sums varying from ld. to 8d per week. 

The Committee of the Fund is responsible for the adminis- 
tration and distribution of the allowances made by the firm to 
dependents of members who have joined His Majesty's Forces. and 
is also responsible for the maintenance of a Belgian refugee 
family. From the special war contributions of members parcels of 
comforts and ciyarettes and tobacco are regularly sent out to the 
firm's employés on active service. and during the 12 months ended 
June 30th last a total sum of £210 was distributed amongst the 
various local and national war funds. At the general meeting it 
was decided to make grants amounting to more than £200. 

It should be added that the good work of the Fund could not be 
continued were it not for the generous assistance rendered by the 
directors and management of the company—Messrs. Callender's 
Cable and Construction Co., Ltd., of London and Leigh. 


Competition for Electric Cookers.— According to the 
Genie Ciril, the Société Générale Italienne d’Electricité Edison has 
opened a prize competition for the construction of an electric 
cooking outfit of the thermal storage type, designed to consume as 
little energy as possible, and to spread the daily demand over the 
longest possible period, the criterion being the ratio between the 
consumption in KW.-hours and the maximum demand in kw. The 
conditions are that before March 31st, 1918, at least three samples 
shall be submitted, suitable for a family of five or six persons, as 
well as particulars of smaller and larger sets. The Société Edison 
has placed 10,000 lire (£400) at the disposal of a commission for 
distribution in thé form of oneor more prizes. 


Munitions and Labour.—The Minister of Munitions, 
accompanied by officials of the Ministry of Munitions, Admiralty, 
and Ministry of Labour, met representatives of the Engineering 
and Shipbuilding Trades Federation in the Central Hall, West- 
minster, on August 22nd. He explained to them that the principal 
object of the meeting was to set up an advisory committee of 
trade unionists, the appointment of which had been discussed at 
previous conferences. The delegates indicated that they bad every 
intention of helping him in his work. Their proposals as to the 
membership of the advisory committee were handed to the Minister 
in the course of the afternoon.— Daily Telegraph. 


Patents and Alien Enemies.—Licences have been 
granted by the Board of Trade to the Chesham Supply Co., Ltd., 
in respect of 10 patents granted to Simms and Robert: Bosch. `: 
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_ A Large American Loan Issue—The Electrical World 
states that the General Electric Co., of Schenectady, has arranged 
a loan of $15,000,000 for three years, to provide for the ‘demands 
of a largely increased business. The company expended nearly 
$9,000,000 on additional plant facilities in 1916, and will spend 
much more this year. The live assets of the company, as shown 
by ite last annual report, excluding securities, amounted to 
$97,000,000, and the indebtedness, excluding current liabilities, 
to $12,000,000. The néw issue was made at 6 per cent. to Messrs. 


J.P. Morgan & Co. and Lee, Higginson & Co. The subscriptions 


‘are said to have aggregated $80,000,000. 


Removing Rust by Electrolysis.—An electrolytic process 
of deoxidisation has been patented in the United States. The object 


to be treated is ade the cathode in an electrolyte containing | 


‘ phosphoric acid. In addition to its normal function of carrying 
the current, this acid acts as a solvent upon rust without attacking 
the steel or iron body beneath. It is in this last detail that its 

, chief availability lies, since nitric, sulphuric, or hydrochloric acid 
would not display such moderation. Finally, the phosphoric acid 
is beneficial in preventing subseqnent further rusting. The electro- 
lyte is made by adding 10 parts of phosphoric acid to 90 parts of 

- water, or by adding 10 per cent. of the acid to a 10 per cent. solu- 
tion of sodium phosphate. A temperature between 60° and 70° C. 

. is recommended.—Scientific American. 


+ South African Institution of Engineers.—The report 
of the Council for the session 1916-17 states that, as a result 
of the work of a Joint Committee formed in 1915-16, a 
conference of the Conncils of the Mining, Electrical, and 
Engineers’ Societies was held in May, which agreed that the 
time was ripe for the closer working and joint housing of all 
scientific and technical ‘societies, and a Committee is to be 
appointed to prepare a scheme. Mr.C. T. Elliott, the secretary, 


- having resigned, Mr. W. R: Jago was appointed in his place. The 


membership of the Institution numbers 488, a net increase of 25 ; 

72 members are on Active Service or war work. The income was 

£1,345 and the expenditure £1,585; the capital fund stands at 
. £2,330. At the annual general meeting the president presented 

the Institution Gold Medal to Lieut.-Colonel J. H. Dobson, D.S.O., 

for his paper on the Johannesburg electricity works, and referred 
- ‘to his splendid work in German East Africa. Owing to the death 
of Mr. D. Cullen, the only nominee for the presidency, the election 
of president had to be deferred to the next general meeting. Mr. 
_ Bernard Price, the retiring president, then delivered his valedictory 
address, dealing mainly with the past year's work, and especially 
the proposed federation of technical societies on the Rand, which, 
- he believed, was a matter of national importance. 


Importation Prohibited. — A Royal Proclamation pro- 
hibits the importation, save under licence from the Board of Trade, 
of all machinery driven by power and suitable for use in operating 
on wood, including electrical motors up to $ H.P. 


Electrically Equipped Seminary.—A recent issue of our 


American namesake, the Electrical Review of Chicago, contained a 
description of the electrical equipment of the St. Stanislaus 
Seminary, near St. Louis. This institution consists of several large 


buildings, as well as outbuildings, including a bakery, shoe shop, — 


laundry, cannery, cold storage, dairy, pumping station, smith and 
carpenter's shops, winery, garage and stables, a 900-acre farm being 
part of the property. To supply it a 13,200-volt line, built 
with galvanised iron wire, was run 6 miles from the 60-cycle 
transmission line of the Electric Co., of Missouri, the seminary 
guaranteeing a connected load of 60 Kw. 

At the seminary end the line is led into a distribution house, 
whence 110-volt lighting circuits radiate to the various buildings, 
underground cable being used. In all 600 lamps of 22,000 watts 
capacity are installed. For the farm supply two 220-volt under- 
‘ground lines run from the distribution station; one of these 
.. supplies a 10-H.P. laundry motor, a 10-H.P. ammonia compressor 
motor, and a 5-H.P. well-pump motor. A 10-H.P. corn grinder, a 
- 10-#.P. circular saw, and a cream separator motor are also operated. 

The lighting for the farm buildings is taken off the power supply, 

up to 20 per cent. of the connected power load. 3 
' In ‘the kitchen of the infirmary, a General Electrie range is 
.. installed, also two 18-in. exhaust fans for use in vacuum cleaning. 
. Heaters are being placed in the rooms and tests are being made for 

space heating. _ ; ; i 
The community kitchen is to have an electric bake-oven to bake 
100 24-oz: loaves per hour, and an electric range to cook meals for 
350 persons. This range will have four large ovens and two 
broilers to deal with 140 lb. of steak an hour. All vegetables, 
soups, &c., will be prepared in six electric steamers, and all roasting 
is to be carried ont in a special oven. A plate-warmer, potato 
peeler, meat and coffee grinders are also included in the equipment. 
All water heating for cooking, dish washing and bathing will 
be done electrically by two 300-gallon heaters which will furnish 
some 1,000 gallons of water at 180° every 24 hours. : 
Electrically heated coffee and tea-urns will-be supplied with 
_ initially heated water from this source. The bakery has been 
= equipped with an electric dough-mixer driven by a 2-H.P. motor, 
also with three electric baking ovens each with a capacity of 100 
'24-0z. loaves an hour. The output of two of these ovens has 
easily equalled the combined rated capacity of all three. In each 
oven three heats are employed. Previously the brick ovens in use 
- required 24 hours’ heating. to obtain the proper temperature ; 
with the electrio ovens 14 hours suffices. Already well defined 
monetary savings are being made aver the previous costs, 


` 
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Appointments Vacaut.—Car-shed mechanic (368—42:), 
for Exeter ; shift engineer, Birmingham Corporation ; switchboard 
attendant for the Leek U.D.C. Electricity Works. See our ad- 
vertisement pages to-day. i 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with th 
technical or the commercial side of the profession and industry, 

- also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Offficials.—A_ request ba 
been received by the Dublin Corporation from the Col 
Mines Department of the Board of Trade for the part-time 
services of Mr. LAURENCE J. KETTLE, deputy city electrical 
engineer. The Corporation has acceded to the request. 

The Rochdale Electricity Committee has decided to recou- 
mend the appointment of Mr. F. H. Rupp as permanent 
electrical engineer to the Corporation, at a salary of $41 
per year, with a further incremént of £50 within 12 month. 
Mr. Rudd has been the acting engineer since the resignaticn 
of Mr..C. C. Atchison. | 
reenock Electricity Committee recommends that the 
salary @f Mr. Frank H. WHYySALL, the burgh electrical eng- 


neer, be increased by £100, which will bring it up to £1. 


Mr. W. E. Tuorp has been appointed inspector on the 
Doncaster Corporation tramways. He was engaged in the 
service prior to the war, has been to the Front, and has beeu 
discharged as unfit for further military service. 


General.—The marriage took place last week, at Enth 
Parish Church, of Mr. E. J. Davis, and Miss Mabel May 
Vaux, second daughter of Mr. J. H. Vaux, of. Callenders 
Cable & Construction Co., Ltd. l 

The marriage took place, at Crewe Green Church, last 
week of Sapper Husert Simpson, London Electrical Engi- 
neers, late of the staff of the Crewe Corporation electnats 
works, and Miss Melville Alcock, only daugbter of Coun. C. 
Alcock, of Crewe. 

At St. Paul’s Church, Helsby, the marriage has taken 
place of Mr. N. GREENING, only son of Mr. N. Greening, of 
Newlands, Frodsham, and Miss Elsie Brotherton, younger 
daughter of Mr. J. Brotherton, J.P., manager of the Helsby 
Cable Works. - | 


Roli of Honour.—Captain Esmonp Wiutuum MILNE, 
R.G.A., who has succumbed to wounds, was manager of the 


electric power station at Tres Arroyes, Argentina, and te- 


turned home in 1915 to take up a commission. 
Lieut.-Col. Macrory, D.S.O., wounded, is a brother of Mr. 
R. V. Macrory, city electrical engineer, Londonderry. 
Lieutenant Dovucntas KENNETH Best, son of Mr. Walter 
Best, of the electric light department, India-Rubber, Gutta- 
Percha & Telegraph Co., Silvertown, was killed in action on 
August 16th. He joined the London Rifle Brigade in 19%, 


and went with the lst Battalion to France in October, 1914. 


He was given a commission in the 6th Essex in 1915, and 


went through the Dardanelles; afterwards he went to Egypt. 


where he saw some further active service. He was then 
attached to the Royal Flying Corps, and sent home to co: 
plete his training. He obtained his wings this year, ard 
was sent to France a short time ago. He was employed for 
some time in the test room of ‘the electric light department 
at Silvertown, and afterwards with Messrs. Wallace Bre. 
Ltd., of Crosby Square, and was within one month of bs 
21st birthday. ` i 
Private A. E. WERRELL, of the Royal Fusiliers, who was 
wounded in France on August 2nd, was outside represents 
tive of the A.E.G. Electric Co. up to the outbreak of war. 
Gunner MAURICE LIGRTOLLER Jones, South African Haav: 
Artillery, who died on April 22nd, 1917, was for 10 years 
gcoountant to the British General Electric Co.,- Lid., Care 
own. . . E 
Company-Sergeant-Major R. Epwarps and Sergeant S 


Davy, York and Lancaster Regiment, who were. before the 


war on the Rotherham Corporation tramway staff, have beer 
promoted to the respective ranks of Regimental-Sergeart 
Major and Company-Sergeant-Major. 

Private J. Cooper, Royal Dublin Fusiliers, who enlisted 
whilst with Messrs. Siemens, of Stafford, has fallen in actic2. 

Private J. A. MTICHELL, Seaforth Highlanders, who bs 
fallen in action, was a driver of the Corporation tramways 
at Croydon. | 3 

Sergeant BERNARD CHAPMAN, Northants Regiment, who hss 


died of wounds, was engaged with the Premier Accumulate 


Co. . l 
Private A. PmLuirs, Royal West Surrey Regiment, whi 


-joined up whilst a motorman with the Swansea Tramwat 


Co., js reported missing since May 1&th Tast. 


Lance-Corporal E. RicHARDSON, East Kent Regiment, who 
was prior to the war. engaged at the Maidstone Corporation 
electricity works. is reported dead after being missing S1% 


October 7th, 1916, 
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Lance-Corporal C. BisHop, Sussex Regiment, killed In 
action, was formerly with the Brush Electrical Engineering 
Co., Ltd. l l 

Sergeant A. B. CLIFFORD, Royal Engineers, formerly in 
the electrical department at Wharncliffe Silkstone Colliery, 
has been awarded the Meritorious Service Medal for special 
work at the front in connection with mining. 

Private W. CLARE, West Yorks Regiment, who was on the 
Halifax Corporation tramway staff, has fallen in action. 

Sergeant J. Berryman, Royal Fusiliers, son of Inspector 
D Berryman, of the Torquay Tramway Co.’s staff, and who 
w enlisted whilst a motorman on the system, has been pro- 
i moted to the rank of Company-Sergeant-Major.. 

k The Military Cross has been awarded to Sec.-Lieut. EDWARD 
k 


Hary, York and Lancaster Regiment, formerly assistant 
electrical engineer to Hastings Corporation. 

Formerly employed on the Blackpool and Fleetwood tram- 
ways, Private J. Smmpson, A.O.C., has died from heat-stroke 
in Mesopotamia. He was 38 years of age. 

Signaller-Sergeant F. Hii, in hospital in France, suffering 
from shrapnel wounds, was employed in the Lytham & St. 
Annes tramway offices. | 

Private R. A. Stewart, of Wallasey, who has been, killed 
in action, was an electrical engineer in Liverpool. 

Private FRANK SmiTH, who has been killed in action, was 
onthe tramway staff of the Doncaster Corporation. 

Corporal W. Hott, Machine Gun Corps, of Crawshawbooth, 
has been awarded the Military Medal, and also recommended 
for the Distinguished Conduct Medal. Prior to enlisting he 
was employed in the British Westinghouse Co.’s works. 

Private J. Coppick, King’s (Liverpool) Regiment, has died 


from wounds received in action; he was employed by the ' 


Automatic Telephone Manufacturing Co., Ltd. 

Private N. Taytor, West Riding Regiment, who is re- 
ported missing, was employed by the Halifax Corporation 
tramway department. 

Private H. Brooxe, of the Grenadier Guards, who has 


been killed in action, was a driver on the Bradford Corpora- 


tion tramways prior to the war. 

Company-Sergeant-Major Hucu Houston, York and Lan- 
caster Regiment, formerly with the Glasgow Corporation 
tramways, has been awarded the Military Medal for con- 
-spicuous gallantry. | 

Lance-Corporal J. LESLIE, King’s Own Scottish Borderers, 
a former employé of the Glasgow Corporation tramways, has 
been posted as missing. 

Private H. Burns, Manchester Regiment, previously re- 
ported missing, and now officially posted killed, was employed 
y ‘aa W. T. Glover & Co., Ltd., cable makers, Trafford 

ark. i i 

Private B. Remy, Lancashire Fusiliers, killed in action, 
wag formerly employed by Messrs. Charles Macintosh & Co., 
Ltd., cable makers, Manchester. 


Obituary.—THEODORE TURRETTINI.—In La Revue Générale 
de l’Electricité the death of M. Théodore Turrettini is re- 
corded; he was a Swiss engineer of the first rank, and took 
part in 1868 in the first test of Siemens & Halske’s electric 
generators at Berlin. He was one of the experts advising 
on the utilisation of Niagara Falls in 1891, for 20 years a 
member of the Administrative Council of Geneva, and for 
'long periods a member of the municipal and national coun- 
cils, a colonel of artillery, and consulting engineer to many 

-important undertakings. 


Wil.—An estate of the gross value of £405,965, with net 
personalty £390,056, has been left by Alderman Istpor 
FRANKENBURG, J.P., of I. Frankenburg & Sons, Ltd., Man- 
chester and Salford. 


NEW COMPANIES REGISTERED. 
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company. i dupes August llth. Capital, £5,000 in 1,800 7 per cent. 
cumulative pref. and 3,200 ord. shares of £1 each. To take over four electric 
vehicles and the business of an automobile proprietor and carrier carried on 
by J. Morris, at 67, Wellowgate, Grimsby, also to carry on the business of 
bakers, wholesale and retail confectioners, &. The subscribers (each with 
one share) are: J. Morris, 67, Wellowgate, Grimsby, wholesale confectioner 
and vehicle owner; Mrs. E. R. Morris, 67, Wellowgate, Grimsby. The first 
directors are: J. Morris (managing director) and Mrs. E. R. Morris. Regis. 
tered office: 67, Wellowgate, Grimsby. 


A. Chase & Co., Ltd. (148,214).—Private company. 
Registered August 14th. Capital, 23,000 in £1 shares. Electrical and general 
engineers, &c. Agreement with A. M. Cole and A. R. Cole. The subscribers 
(each with one share) are: A. M. Cole, 97, High Strect, Teddington, engi- 
neer; A. R. Cole, 97, High Street, Teddington, engineer; T. B. Hill, Hillside, 
Tonning, accountant. The first directors are: A. M. Cole, A. R. Cole, and 
T. B. fim. Registered office: 97, High Street, Teddington. 


Portable Electric Motors, Ltd. (148,223).—Private con- 
pany. Registered August 14th. Capital, £2.500 in £1 shares. To acquire 
certain inventions and rights relating to portable electric cutters, &c. Agree- 
ment with G. Fryer. The subscribers (each with one share) are: Lord Clif- 
ford of Chadteigh, 18, Haven Green, Ealing. landowner; G. Fryer, 121, 
Victoria Street, S.W. 1, a, eae The first directors are: Lord Clifford of 
Chudleigh and G. Fryer, egistered office: 121, Victoria Street, S.W.1.. 


- £15,000 in £10 shares. Return dated June 20th, 1917. 


‘ to next half-year £1,474. 


` last year. 


ELECTRICAL REVIEW. 


Argila Aluminium Co., Ltd. (148,228).—Private com- 
pany Registered August 15th. Capital, 27,500 in 5s. shares. Manufacturers 
of aluminium and other metals, &c. Agreement with R. D. Mackintosh, M.B. 
‘The subscribers (each with one share) are: R. D. Mackintosh, The Bungalow, 
Mortlake, medical practitioner; P. Evans, 92, Victoria Street, S.W., organiser. 
Permanent directors: R. D. Mackintosh and P. Evans. Registered office: 92, 
Victoria Street, S.W. ` 


Chemical Engineering and Wilton’s Patent Furnace Co., 
Ltd. (148,912).—Private ccmpany. Registered August 13th. Capital, £20,000 
in £1 shares. To take over the business formerly carried on at, Hendon by 
T. Wilton and G. Wilton as the Chemical Engineering Co. and Wilton's 
Patent Furnace Co., also to carry on the business of electrical engineers, &c. 
Agreement with N. Wilton and T. O. Wilton. The subscribers (each with one 
share) are: N. Wilton, 100, Station Road, Hendon, N.W. 4, engineer; T. O. 
Wilton, 6, Emerson Road, Ilford, E., engineer. The first directors are: N. 
Wilton and T. O. Wilton, each of whom may retain office while holding 
9,000 ord. shares. Registered office: Hendon, NW. 4. 
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OFFICIAL RETURNS OF ELECTRICAL 
' COMPANIES. 


David Anderson & Co., Ltd.—Charge on general assets 
(subject to debentures authoriscd in 1915), dated July 19th, 1917, to secure 
£1,000 in favour of Mrs. A. M. Anderson, Putney. 


Stuart Turner, Ltd.—Mortgage on freehold premises at 
Henley, dated July 31st, 1917, to secure £1,260. Holders: L. H. Hanbury, 
A. T. Hawes, and W. Simonds. . 


4 
William Taylor Electric Lamp Co., Ltd.—Particulars of 
#400 debentures created January 29th, 1917, ‘filed pursuant to Section 93 (3) 
of the Companies (Consolidation) Act. 1908, the whole amount being now 
issued. Property charged: The company's undertaking and property, pre- 
sent and future, including uncalled capital. No trustees. ` 


Ackroyd & Best, Ltd.—Issue on July 31st, 1917, of £1,300 


debentures, part of a series of which particulars have already been filed.. 


Thomas Pritchard, Ltd.—Trust deed dated July 19th, 
1917, securing £6,000 debentures, Property charged: South Staffordshire 
Tube Works, the business of tube manufacturers carricd on there, the com- 
pany’s plant and stock-in-trade, &c. Trustees: A. E. Pritchard, Wednesbury, 
and Rev. L. A. Pritchard, Sutton Coldfield. Se ane 


Glantawe Electric Supply Co., Ltd. (112,615).—Capital, 


All shares taken up; 
£15,000 paid. Mortgages and charges: Nil. 


Brush. Electrical Engineering Co., Ltd. (29,533).—Capi- 
tal, £253,780 in ordinary stock. ’ Return dated May 2lst, 1917. £105,244 
issued; £49,312 16s. paid; £55,931 4s. considered as paid. Mortgages and 
charges: £358,447 4s. ' 


;  Anglo-Fortuguese Telephone Co., Ltd. (24,545).—Capital, 
£200, 


‘in £1 shares. Return dated June 26th, 1917. 
£51,046 paid; £98,954 considered as paid. 
Altrincham Electric Supply, 
£50,000 in 49,650 pref. shares of £1 each and 7,000 shares of ls. each. eturn 
dated June 4th, 1917. 45,C00 pref. and 7,000 ord. shares taken up. £1 per 
share called up on 40,000 pref., ls. per share on 5,000 pref., and ls. per 
share on 7,000 def.; £40,600 paid. Mortgages and charges: £40,000. 
Walter’s Electrical Manufacturing Co., Ltd. (94,300) .— 
Capital, £13,000 in £1 shares. Return dated July 18th, 1917. 11,250 shares 
ha up. £1,250 paid; £10,000 considered as paid. Mortgages and charges: 


All shares taken up. 
Mortgages and charges: £33,940. 


Ltd. (40,795) Capital, 


CITY NOTES. 


The report of the directors of the Tyne- 
side Tramways & Tramroads Co. states 
that the surplus of receipts over expenses 
was £7,490, which, with the balance 
brought forward from last half-year of £664, makes a total 
to the credit of profit and loss account of £8,154, and after 
deducting interest on debentures, loans, &c., amounting to 
£1,012, there remains an available balance of £7,142. This 
profit the directors propose to appropriate as follows: In the 
‘payment of a dividend on the preference shares at the rate 
of 5 per cent. per annum (less income-tax), £601; in the 
payment of a dividend on the ordinary shares at the rate of 
4 per cent. per annum (less income-tax), £2,678; in Placing 
to the credit of reserve for renewals, depreciation, and other 
contingencies, £1,000 (this, with £576 interest on invest- 
ments, will increase the fund to £27,413); in placing to’ the 
credit of special reserve account, to meet contingencies, 
£1,000; in setting aside for the reduction of registration and 
formation expenses, &c., £389; leaving to be carried forward 
The traffic receipts show an in- 
crease of £5,539, compared with the corresponding: period of 


Tyneside 
Tramways Co. 


Electro Bleach & By-Products, Ltd.—Interim dividend of 
34 per cent. (less income-tax) on the preference shares, pay- 
able on September 1st next. 


France.—The capital of the Société Francaise des Fon- 
deries et Acieries Risctques of Paris, is being increased 
from £40,000 to £100,000 = l 

A new company has been formed in Lyons, with a 


-capital of £20,000, and: the title of La Société pour la Oréation 


t Utilisation des Forces Motrices, to establish hydro-electric 
plants. | | | ae, ee 6 eee ae 

Crossley Bros., Ltd.—Interim dividends of 5. per cent. 
per annum on both the preference and the ordinary shares 
for the half-year ended June—the same as last year. 


` 
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Guildford Electricity Supply Co., Ltd.—The report of the 


directors, to be presented at the meeting on Monday next, 
states that the gross receipts for the past year were £12,792, 
as compared with £12,098 for the year 1915, thus showing an 
increased revenue of £694. There is a balance on the revenue 
account of £2,657 (after crediting depreciation fund account 
with £572), as compared with a balance of £1,380 on the 
revenue account for 1915, when no provision was made for 
depreciation. After making due provision for debenture in- 
terest, interest on temporary loans, and the placing of £514 
to the credit of reserve fund account, the net revenue account 
shows a balance of £289, and the directors recommend that 
this balance be carried forward to the credit of the net 
revenue account for the present vear. The company during 
the past year has again suffered owing to the increased cost 
of production of electricity, and also to some extent by the 
decrease in the sale of current for lighting purposes. To meet 
these difficulties the directors ‘were compelled again to in- 
crease the company’s charges for current for all purposes as 
from the end of June quarter, 1916. 


Reduction of Capital.—Creed & Co., Lid., and Reduced.— 
The order confirming the reduction of the capital of this 
company from £130,000 to £90,000 was registered by the 
Registrar of Joint Stock Companies on Augeast 9th. 


Stewarts & Llioyd.—Interim dividend for the half-year 
ended June 30th at the rate of 10 per cent. per annum ‘on 
the preferred ordinary shares, to be paid on August 31st, the 
sume as @ year ago. | 

Blackpool & Fleetwood Tramroad Co.—<An interim divi- 
dend of 4 per cent. per annum, free of income-tax, on the 
ordinary shares has been declared. The same rate was paid 
a year ago. 


Calcutta Electric Supply Corporation, Ltd.—The number 
of units sold to consumers during the four weeks ended June 
20th, 1917, amounted to 2,230,711, compared with 1,866,504 
units in the corresponding four weeks of 1916. - ; 


STOCKS AND SHARES. 
_ Turspay EVENING. 
Various of the electric lighting shares are quoted ex dividend, 
but this has not checked further advances in their prices. 
That is to say, the amount of the deduction has been :more 
than recovered; and the prices of the shares are decidedly 
good. Rises have occurred in Charing Cross ordinary and 
preference, County, St. James’s, City of London, Metro- 
politans, and Westminsters. The market is good all round, 


and has received a little attention in consequence of an article | 


in one of the evening papers suggesting that investors will 
tind in this section excellent opportunities for cheap pur- 
chases.” l 

The advice would be very sound, were it not for`the fact 
that there are scarcely any shares to be had; and the little 
demand which arose as a result of the article found no 
‘amount of stock worth mentioning ready to supply it.. This, 
of course, has been pointed out in these notes from time to 
time. The best way -of securing shares is to leave an order 
with a stockbroker that he shall pick them’ up at a fixed 
price whenever any happen to come to market; other- 
wise, the would-be purchaser is likely to be disappointed, and, 
after waiting some time, will probably elect to put his money 
into something else. . 

The threatening aspect of affairs in the railway world 
caused a natural dulness amongst the various issues of the 
steam companies, and most prices are lower on the week, 
despite the calmer complexion that the trouble assumed on 
Tuesday. The depression coloured to some extent the stocks 
of the electrically-driven concerns. Districts, for instance, 
are down to 15. Metropolitans keep steady at 223. The in- 
come bonds of the Underground Electric Railways are main- 
tained by the consideration that. the price carries £2 net 
-dividend in it at the present time, and, accordingly, it shows 
another rise of $ at 89}. i 

From the spectacular point of view, the most interesting 
features in the Stock Exchange at the moment are those con- 
nected with Mexico. Carranza is declared, by those who 
profess to know what they are talking about, to entertain a 
new-born friendliness for the railway systems and the utility 
companies. Whether this be so or not, the prices of all the 
stocks have advanced hand over fist, und come, of course, 
upon the top of substantial improvements a week ago. — 

_ Mexican Tramway 5 per cent. bonds at 444 are 4 points up, 
following their previous rise of 44. Mexican Light & Power 
preferred at 294 is also 4 points to the good. after its rise of 
3 last week. Pachuca Fives at 354 are up 7, and Monterey 
Fives at 233 have also gained several points. The same ten- 
dency is noticeable in evervthing else pertaining to Mexico, 
but, as. those. who follow the course of these markets are 


4 


fully aware, 1§ requires very little demand to push up prites; 
and a rise of a few points can easily be secured in some parti- 
cular security without any stock at all changing hand. 

Foreign descriptions are very firm throughout, although 
British Columbia deferred has lost part of its rise of last 
week, and at 29 is 1 to the bad. A little buying of Anglo 
Argentine Tramway issues is reported. Brazilian Traetions 
fe at 49. Bombay Electric preference at 9% are ex divi- 
dend. 


Indo-Europeans have risen £1. Eastern - Extensiens ar | 
higher. Westerns are up 3. Thg Telephone list is equally 
good. Chiles and United River Plates are both 1/16 higher. 
The rise in Marçonis is well maintained; the shares, now 
are quoted 3 1/16, ex the dividend of 2s. There is a fair 
amount of business doing in this department, but there 
would be more were there a sufficiency of shares to satisfy 
the would-be buyers. . | ne et a 
British Aluminium ordinary are 1/32 better at dls. 34. 
British Insulateds put on 7s. 6d. to 134, and Castner-Kellers 
are good at 3 7-16. Nearly all the sections given up to indus- 
trials exhibit prominent strength. For August, there is quite 
a lot of business doing. , i 
This applies also to rubber shares, where a large volume 
of business has been accompanied by very little alteration in 
quotations, arguing that the buying is fairly well balanced by 
the selling. The iron and steel market would be better were 
it not for the labour difficulties, whicti it is feared may radiate 
from those engendered by the minority Union of the railwas- 
inen. The armament group is quiet; and amongst base-metal 
shares, notwithstanding the prices now current for the metals 


themselves, there is but little doing. i 


SHARE LIST OF ELECTRICAL COMPANIES, 
Homs Euyornicrry Companins. 
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Cable stocks ‘and shares show no diminution of strength. ’ 
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| SECOND REPORT OF THE | 
COMMITTEE FOR THE INTERCONNECTION 
- OF THE LANCASHIRE AND 
CHESHIRE ELECTRICITY SUPPLY 
SYSTEMS. — 


(Continued from page 153.) 

Basis for Determining the Charges for Electricity Supplies. 
—15, The Committee consider it of importance that some basis 
for arriving at the costs for thè different classes of supply 
should be put forward in this report. l 

They fully recognise the complexity, of this problem, and 
consider it impossible to formulate any uniform rate or rates. 

16. BULK SuUrrLEs.—By a bulk supply is implied a supply 
afforded by one undertaking to another under an agreement 
for a defined period, and which is available at all times from 
the undertaking giving the said supply, and the undertaking 
receiving the same agrees to use regularly for supplying the 
usual requirements of consumers in his district. 

The Committee recommend that—as a general rule—only 
those stations now employing or about to employ individual 
generating sets of not less than 5,000 Kw. capacity should in 
the future be used for bulk supply purposes. 

The items which should be included in the cost per unit 
at the bus-bars of the supply station are :—(a) Capital charges 


on generating plant, (b) working expenses of generating plant, 


(c) coal. ; 

(a) CAPITAL CHARGES ON GENERATING PLANT.—The pre-war 
cost of installing a complete plant using modern sets of not 
less than 5,000 Kw. will not be found to vary greatly as be- 
tween one locality and another. The Committee propose 
that the figure should be taken out in each case and the total 
annual charges thereon, calculated at 10 per cent., should 
be expressed in £ per kilowatt of maximum demand (KW.D.). 

(b) WORKING EXPENSES (GENERATION ONLY).—Under this 
heading are included :— 


Coal (Stand-by) . ae. ete re: Expressed. in £ 
Oil, Waste, Water, and Stores .... | . per kilowatt 
Wages and Salaries ... ace .. ¢ of maximum 
Repairs and Maintenance demand per 
Management... ae es annum. 


Although not strictly accurate, the method of treating the . 


above working expenses as an annual charge per KW.D. 


greatly simplifies the calculation, and is sufficiently near 


theoretical accuracy for all practical purposes. 
No allowance has been made in any of the above estimates 


for rates and taxes, as the Committee are of opinion that — 


all plant at power stations used for electrical supplies delivered 
outside the area in which the power station. giving the sup- 
plies is situated should be exempted from local taxation. 


_ (c) Coan (RunninG) —The Committee recommend that the , 
item of total fuel costs should be based on a consumption of ` _ 
28,000 B.TH.U. per unit delivered to feeders at. stations, with 


a 30 per cent. load factor, provision being ‘made for a varia- 
tion in the price of fuel. The allocation of the total fuel 
costs between ‘‘ running ” and “‘ fixed ” expenses being deter- 
mined according to load factor, ~ = = 


A numerical example is given in a schedule, from which it: ° 


is seen that for a 30 per cent. load factor the costs delivered 
to feeders at the station bus-bars equal £2 6s. per KW.D. 
per annum, plus .168d. per unit. | 

A table is also included in the schedule showing a sug- 
gested variation in the price per unit for load factors above 
and below 30 per cent. 

Alternatively, this variation may take the form of a reduc- 
tion in the running charge of .168d. per unit of from 1 per 
cent. to 74 per cent. for load factors between. 30 per cent. 
and over 50 per cent., and an increase in the said running 
charge of .168d. per unit of from 1 per cent. to 200 per cent. 
for load factors between 30 per cent. and 10 per cent. 

The undertaking receiving the bulk supply shall declare its 
maximum demand in kilowatts, which may be exceeded to 
the extent of'15 per cent. only. 

In arriving at the fixed charges to be paid per annum to 
the supplying authority, the actual recorded Kw.D. at the 
station supplying shall in every case be taken. There shall 
be a minimum fixed charge per annum payable in respect of 
all bulk supplies by the purchasing authorities, which mini- 
mum shall be based on 85 per cent. of the said declared 
maximum demand. 

All bulk sd ee agreements shall be entered into for a 
minimum period of 12 months. , | 

The bulk supply rates ascertainable in the manner put 
forward by the Committee shall only be applicable to autho- 


a purchasing supplies involving a KW.D. of not less than 


17. STAND-BY SUPPLIES.—By a stand-by supply is implied a 
supply given under an agreement for a definite period which 
one undertaking 1s under a distinct obligation to give to any 
a undertaking—if called upon to do so—at any hour of 
the day. . ; 
ownd by supplies are capable of being divided into two 
classes :— 

A.—Those in which energy is actually supplied by one 
undertaking to another at certain periods (including peak- 
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load hours) for varying reasons, ¢.g., breakdowns of plant, 
new plant under construction not completed by contract 
date, &c. l 

B.—Those in which no energy may pass although the 
supply authority is standing by the whole time. This class 
oi stand-by supply may be termed an insuranee against acci- 
ents. Tan 

The rates for Class A supplies shall be determined. on the 
actual KW.D. recorded at the supply. station, and, as far_as 
possible, shall be based on the rates put forward for bulk - 
supplies, with due regard to all local circumstances or special 
conditions. Ci 

The prices for Class B supplies at the bus-bars of the supply- 
ing station shall be determined at the rate per annum per- 
kilowatt of maximum demand of the guaranteed stand-by 
corresponding to 334 per cent. of *‘the capital charges ” per- 
annum set forth under ‘ bulk supplies.” 

‚For all energy that may pass under the Class B supplies 
the rate per unit shall be in accordance with the overall costs 
according to load factor set forth in the table for bulk 
supply. ” 

18. EMERGENCY SuppLies.—The Committee consider that it 


is difficult, if not impossible, to formulate charges for @ 


supply of this character. Under certain conditions the rates 
set out under either bulk supplies, stand-by supplies, or 


-= reciprocal supplies might be applicable, depending to a large 


extent on the BA peonliky of adjacent undertakings to afford 
such supply at the time it is required. Moreover, in an 
extreme emergency, and in order to avoid a partial shut- 
down, it may be necessary for certain undertakings to incur 
heavy additional costs through having to temporarily use 
small or obsolete.plant. In all cases, therefore, the charges 
under this heading would be determined by the district 
boards after investigating the circumstances. 

19. Reciprocal SuPPLIES.—These supplies may be given dur- 
ing periods of light load, or heavy load, or both, 

A.—Light Load Periods.—Light load periods may be taken 
to mean 6 p.m. to 6 a.m. daily, and 12 noon Saturday to 
6 a.m. Monday; holiday times, and such other hours, if any, 
between 6 a.m. and 6 p.m., as may be mutually agreed be- 
tween undertakings.’- | 

The Committee propose that the rates for this class of 
supply, at the bus-bars of the supplying station, shall be 
determined as follows :— ; | 

(a) 334 per cent. of the capital charges per KW.D. pay annum. 

(b) 25 per cent. of the working expenses per KW.D. per 
annum. 

(c) A running charge per unit to cover the cost of fuel. 

A numerical example of the application of the above pro- 
posed basis for this class of supply is given in a schedule, 
assuming a load factor of 30 per cent. 

In every case the Kw.D. shall be the actual maximum 
demand af the supply station bus-bars. 
= One week shall be taken as the minimum period in arriv- 
ing at the Kw.D. charge. . TE 

B.—Heavy Load Periods.—These arẹ defined as being all 


other periods than: those specified for the light load periods. 


The .rates applicable to this class of supply are the same as 
for bulk supplies. 
Basis for Allocating the Capital Charges on Interconnecting 


. Mains, Transformers, and Switchgear against the Revenue 
Accounts of the Participating Authorities —20. As previously 


provided, each participating authority shall—where necessary 
—apply to the proper Government authority for borrowing 
powers for the interconnecting mains to be laid within its 
own statutory area. Each authority shall in like manner 
apply for the borrowing powers in respect of transforming 
plant and switchgear required for interconnecting purposes. 
If interconnecting mains have to be constructed in any area 
intervening between the statutory areas of two participating 
authorities, each of the participating authorities shall apply 
for borrowing powers for one-half of the cost of such mains. 

21. The capital and maintenance costs for interconnecting 
mains and plant shall be allocated by the board against the 
respective participating authorities on the basis that each 
authority shall pay the proportion of such costs corresponding 
to his user of the said mains and plant. In making the 
allocation the board will give due regard to the potential 
and actual demand of each authority, the amount of energy 
transmitted, and the purpose for which such energy is re- 
quired, i.e., for bulk, stand-by, or reciprocal supplies. . 

92. When new or existing mains and plant are used partly 
for interconnecting and partly for supplies to industrial or 
other consumers, the board shall allocate a proportion of the 
total capital and maintenance costs incurred in affording such 
supplies, and shall charge this proportion against the autho- 
rity or authorities supplying such industrial or other con- 


_ sumers, the balance of the costs to be allocated as set out 


in Clause 21. 

23. The maintenance of all interconnecting mains and plant 
shall (unless otherwise directed by the board) be carried out 
by the authority in whose area such mains and plant are 
situated. In the event of a portion of the interconnecting 
main being situated in any area intervening between the 
statutory areas of two participating authorities, the mainten- 
ance of such portion shall be carried out (unless otherwise 
directed by the board) by the authorities at whose cost the 
mains have been provided. 

24. The rates of charge set forth previously for bulk eup; 
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~~ Cie, 


plies, stand-by supplies, and reciprocal supplies are given 


in terms of units delivered to feeders from the bus-bars of: 
j As supplies given by 


the supplying generating stations. i 
interconnecting mains between various authorities may some- 
times be metered at the boundaries of the respective areas 
of supply, and sometimes at the bus-bars of the receiving 
station, it is proposed to add a percentage to the overall 
costs (per KW. demanded) and per unit supplied as previously 
laid down to cover transmission and transfornfation losses. 
oe losses are estimated to fall within the following 
mits :— 

Transmission losses - l percent. to 2 per cent. per mile. 

Transformation losses ... 24 per cent. to 5 per cent. 

25. As the interconnecting mains between the various 
undertakings will in most cases pass through the areas of 
several rating authorities, and would therefore become liable 
under existing methods of rating to repeated taxation, and 
as the mains are to be used for mutual and national benefit, 
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the Committee is of opinion that all interconnecting mains 
and plant should be entirely exempted from assessment for 
rating purposes unless used for distributing supplies to con- 
sumers. The Committee would point out that the methods 
of assessing electrical mains and plant differ in the various 
localities, and unless special protective provisions are intro- 
duced with regard to rating interconnecting mains, rates 
will be charged on supplies in one district for which correé- 
ponding rates have already been paid in other districts. It 
would be obviously unfair to rate mains used for exchanging 
supplies between stations on the same basis as mains used 
for distributing supplies within the areas of the participating 
authorities. 


Miscellaneous Provisions.—26. The Committee have con- 
sidered the possibility of interconnecting mains being laid 
in the area of a statutory authority who is unable or un- 
willing to afford a supply of electrical energy to the premises 
in a area of industrial or other consumers requiring a 
gu y. 

They therefore recommend that one or both of the adjacent 
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statutory authorities owning the interconnecting main 
should—subject to the terms of. Section 6 of the 198 Electric 
Lighting Aet—be allowed to furnish a supply to the sid 
premises. 
27. The Committee, in setting forth. above the basis of 
charges for supplies, have not made provision for any “direct” | 
profit on sales thereon for the purpose of rate-aid, which 
must therefore—in the absence of any legislation—he left 
to be decided by each undertaking as at present, in acon. 
ance with the accepted local policy. 
The Committee cannot refrain, however, from giving ex- 
ression to the opinion that the practice of making profits 
or the purpose of handing over substantial grants in aid of 
local rates is detrimental to the interests of an adequate and 
economical. supply of electricity, particularly for industrial 
purposes. On the other hand, they would lay stress op the 
‘necessity of making adequate provision for depreciation and 
obsolescence of plant. ) ee 
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28. Whilst the Committee are of opinion that, broadly 
speaking, no direct profits should be made on the supplies 
enumerated in this report, a possible exception may arise in 
the case of electricity supplies which are given to new indus- 
tries established in an area other than that of the authority 
. containing the source of the supply. PP. 
_ In this instance the establishment of the new works brings 
increased rateable value to the district in which they are 
established, and if, as may very well prove to be the cas. 
the inducement to establish such new industries in the 
selected area was a supply of cheap electricity (purch 
from another authority) it appears only reasonable for the 
PPEP IOE authority to expect some direct return on the sle 
of current. 


Summary of Recommendations on Interconnection. —29. 45 
a preliminary step it is essential that a scheme of intercon- 
necting the power stations of certain of the existing elec- 
trical undeftakings in Tancashire and Cheshire should be at 
once proceeded with. | 

30. That the proper authority to control this movement 


. 
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would be a local joint board, on which local authority and 
company interests are represented in the manner set forth 
in the foregoing report. 

- 31. That the existing rights of all electricat undertakings as 
distributors should be observed within their statutory areas. 

32. Any undertaking adversely affected financially by reason 
of the co-ordination of the interconnected power stations 
should be reimbursed by the participating authorities. 

33. That the basis for costs of supply between. authorities 
and all charges in relation to expenditure on interconnecting 
mains and plant should be determined by the joint board in 
the manner described in the report. | 


The Conferment of Additional Powers upon the Joint Board 
in regard to the Establishment and Control of all Future and 
Existing Power Stations and High-Pressure Transmission 
Lines.—34. The Committee recognise that the matters dealt 
with under this section of the report are somewhat outside 
the strict terms of their reference, but the future economical 
development of electricity generation and supply on a large 
scale is so bound up with the question of interconnection of 
existing undertakings that this report would not be complete 
without a reference to the larger question. 

35. The Committee would again reaffirm their opinion that 
it is not desirable or necessary to interfere with the existing 
rights of undertakings with regard to the distribution of 
electricity within their’ statutory areas. 

36. During the course of its deliberations on ‘‘ interconnec- 
tion” the Committee had under consideration the necessity 
in the near future of making provision for a much larger 
output than is at present called for, thus necessitating the 
erection of new power stations or additions to existing sta- 
tions which would be used (in conjunction with the new and 
existing systems of high-pressure interconnecting mains) to 


furnish supplies to areas now served by a number of existing | 


‘undertakings. — | 

37. The units generated by the undertakings included 
within Groups A, B, C, and D amounted to 421,000,000 units 
for the year ending March 31st, 1916. Under normal condi- 
tions the rate of increase is about 20 per cent. per annum, 
so that during the next five years the output may be ex- 
pected to increase to at least 1,000,000,000 units, and the 
maximum load, which for the year ended March 31st, 1916, 
amounted to 138,429 BW. will have correspondingly increased 
to 300,000 kw. The’ average increase in load is, therefore, 
equal to 32,000 kW. per annum for the whole of the groups. 

38. The Committee have carefully considered how this in- 
crease in production can be met so as to achieve the most 
economical results, both in the employment of capital and 
in reduced operating expenses. . 

In some districts it may be desirable to increase the 
capacity of existing stations, while in others it will be neces- 
sary to erect new power stations. In both cases the new 

lant will consist of large units which will be used ‘in con- 
Junction with the new and existing systems of high-pressure 
inferconnecting mains to furnish the total supply to certain 
statutory areas, and to augment the existing supply to others. 
40. In the preceding report dealing with interconnection 
the Committee, in order to ensure the most economical re- 
sults, recommend, ‘inter alia, that powers should be conferred 
on the joint board to co-ordinate and prescribe the running 
hours of existing stations and to act in an advisory capacity 
in regard to all proposals for future extensions of generating 
plant.. The joint Board, as one central body. will therefore 
exercise some of the powers at present administered by each 
existing statutory authority. 
41. The Committee have considered whether the new power 
stations required to supply more than one ‘authority should 
be erected and operated by a combination of the authorities 
more immediately interested in the use of such power sta- 
tions as contemplated in Section 8 of the Electric Lighting 
Act, 1909 (subject to the powers of the joint board-as pre- 
viously set out), or whether the erection and operation of 
such new power stations should, be provided at the cost of, 
and be operated by, the joint board, thus necessitating the 


conferment of financial and administrative powers upon the i 


joint hoard. 

42. In the ordinary course of development, as indicated in 
Clause 37, a considerable improvement would no doubt result 
over present methods if, in certain localities, new power sta- 
tions were erected at the cost of those authorities who, for 
the present or immediate future, will obtain their supplies 
from. such a source, but as such power stations increase in 
size, and the area over which their supply is given also in- 
creases, a larger number of authorities become interested in 
the operation of the stations. and will naturally require 
representation in their administration. 

43. As the new stations will be interconnected with each 
other, it appears inevitable that there must he a general co- 
ordination of effort, first in localities. then in districts. and 
finally in the larger area covered by this report. In view of 
this inter-relationship between existing statutory authorities 
in the different localities and districts, the Committee are of, 
opinion that ultimate developments may lead to a complete 
federation of the interests of the whole of the different 
authorities in the area. 

44. Many advantages would be derived if the financial and 
controlling powers now exercised by the various company 
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and municipal undertakings in the areas under consideration 
were centred under one owning and operating authority. 
The time involved and expense at present incurred by indivi- 
dual undertakings and Government departments in connec- 
tion with the procedure for raising and repaying capital 
would be greatly reduced. The apportioning of the capital 
and maintenance charges on plant and mains used for inter- 
connected supplies between the various participating authori- 
ties would be avoided. All questions of profit, direct or in- 
direct, between one suthority and another would be elimi- 
nated, and by reason of centralised and collective ownership 


' there would be more effective control than would be possible 


under any scheme of individual ownership. 

45. The initiation of such a scheme at the present time 
presents certain difficulties which cannot be overlooked. The 
capital expenditure per kilowatt of plant installed, the cost 
per unit generated, und the selling price to industrial con- 
sumers vary so considerably as between one authority and 


another that the owning and operating of the whole of the - 


existing power stations by a central authority might, unless 
adequate safeguards are provided, adversely affect those 
authorities who at present have the benefit of low capigal 
expenditure, low generating costs, or favourable local condi- 
tions, to the immediate benefit of other authorities who, do 
not possess these advantages. 

46. Under the interconnection scheme, it seems inevitable 
that some of the less efficient power stations must be“super- 
seded in favour of more economical supplies from the new 
power stations, or from new plants installed in the more 
favourably situated existing stations, and it appears to the 
Committee that in such cases the undertakings so affected 


must necessarily be relieved of the financial obligations rest- _ 


ing upon them in respect of superseded plant. . 

47. The difficulties referred to in Clause 45 will be largely 
overcome as the less efficient power stations are superseded, 
because the capital expenditure per kilowatt and the gene- 
rating costs of the remajning stations in the various localities 
will tend to become appi oxnnately the same. The Com- 
mittee feel, therefore, that while the rights of the statutory 
authoritjes should be maintained as regards the distribution 
and sale of energy, it may be desirable in order to secure a 
closer co-ordination of effort to invest the joint board with 
further powers to erect. new power stations, and to acquire 
when and where necessary the ownership and control ‘of 
existing power stations. The Committee recommend that 
powers to acquire existing stations should only be exercised 


after the joint board has approved thereof by @ two-thirds , 


majority, and would be subject to the sanction of proper 
central Government tribunal. Any authority whose under-- 
taking is being acquired would have the right of appeal to 
the tribunal on all questions, financial and otherwise, relating 
to the action of the joint board. ` 

In the case of companies, these proposals would probably 
involve the purchase of their entire undertakings. p% 

48. In the event of a power station being purchased unde 
Clause 47, the joint board shall supply energy to the aatho- 


` rity owning such power station at a price not exceeding the 


cost at which energy was produced at the said power station 
during the preceding 12 months, but all such prices shall be 
subject to revision at the close of each financial year, due 
regard being had in each case to all the factors entering into 
the costs of production. 


~ ` (To be concluded.) 


Testing for Troubles with a Telephone Receiver. — 


One of the most useful devices for locating wiring troubles 
is a headband receiver of from 250 to 500 ohms resistance 
—the same type of receiver as is used by telephone operators. This 
type has the advantage of allowing the free use of both hands for 
testing. ; | 

In testing for door bell trouble, for instance, remove the cover 
from the push button, touch one cord end to each terminal, and 
listen. If no sound is heard in the receiver it is an indication that 
the oircuit is clear and the wiring is all right. Ifa frying noise 
is heard it indicates a loose joint or poor connection on the circuit 
—on the bell, probably. If the terminals are pushed together to 
ring the bell while the receiver cords are still connected and a 
sharp back kick is heard in the receiver, it indicates that the bell is 
either short-circuited or the tension on the clapper is too great. 
If there is a rattling sound, the bell has been ringing. If every 
operation produces but a very faint response in the receiver, it 
means that the battery is weak. 

After a little practice the trouble man can soon find very many 
uses for a receiver of this kind. By this push-button test method. 
trouble can be readily located and remedied. A double receiver 
headband should never be used, but a single one, so as to have one 
ear free for listening to outside noises.— T. and T. Age. 


Municipal Tramways Conference, 1917.—This year’s 
annual mecting of the Municipal Tramways Association will be held at 
Blackpool on September 20th and 21st (headquarters, Savoy Hydro). 
Amongat the subjects for discussion are “ Principles to Adopt to 
Ensure the Highest Net Earning Capacity,’ by Messrs. Holford, 
Barnard and Priestley; “Rules of the Footpath,” by Mr. J. 
Dalrymple’; ‘' Differentiation in Tramway Fares," by Mr. W. 
Murray ; and the “Development of Tramways.” The ‘annua 
general meeting will be held on September 21st. l 


“ 
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FOREIGN AND COLONIAL TARIFFS ON 
| ELECTRICAL GOODS. 


SALVADOR.—In reporting the issue of a Decree making 
certain modifications in the Customs Tariff of the Republic, 
H.M. Consul at San Salvador states that Customs duties on 
imported goods are now payable as follows:—5 per cent. in 
U.S. currency, 10 per cent. by a draft on the United States, 
and 85 per cent. in local currency, at the exchange of ‘the 


day. Electrical goods do not appear to be affected by the 
Decree itself. - 


CHILE.—A Presidential Decree has been issued providing 
that, as from January 29th, import and export duties, ware- 
house, lighthouse and buoy dues, and consular fines shall be 
collected as follows :—All with the exception of export duties 
are to be paid in currency, with a surcharge which is to be 
fixed weekly according to the average price of gold. Export 
duties are to be paid as to 50 per cent. in notes with the cor- 
responding surcharge, as indicated above, and 50 per cent. 
in drafts on London at 90 days’ sight, the amount in drafts 
to be paid for each gold peso to be determined according to 
the average exchange value of drafts, which is also to be 
ascertaine weekly. From March lst only 30 per cent. of 
` the export duties is to be paid in drafts, the remaining 20 per 
cent. (to make up the 50 per cent.) being paid i in national gold 
coin. 


By a Decree dated January 2th a new form of consular 
invoice has been brought into use for merchandise shipped to 
Chile, which requires, inter alia, that each’class of merchan- 
dise shall be designated in the invoice itself, and should there 
be various kinds of any class of goods each particular kind 
must be stated. Invoices are to be in Spanish throughout, 
and if the Chilean Consul who legalises the invoice considers 
that the value declared in it is not the current market price 

f the goods, he may note at the foot what he considers to 
be: the true value. The Decree took effect in Chilean Con: 
maks on May Ist, and in Chilean ae Houses on July 


ITALY ~ BRAZIL.—The Italian Government have de- 
nounced the provisional Commercial Agreement between Italy 
and: Brazil of July 5th, 1900, and the Agreement will accord- 
ingly cease to have effect at the end of 1917. 


BRAZIL. —An official intimation has been made that the 
new consular invoice regulations contained in the Budget 
Law for 1917, and in the subsequent Decree—see the REVIEW 
of Oe %th—have been modified in view of the objections 
raise 

' Iti is now required that invoices shall be presented for con- 
sular’ ‘ ‘ legalisation ” before the arrival of the vessel convey- 
ing the merchandise at the port of destination in Brazil (this 
supersedes thé requirement that the invoice must be taken 
out before the departure of the vessel). 


A fine will be levied on the consignee in Brazil only in 


cases where any discrepancy that may be discovered between 
the declaration contained’ in the consular invoice and the 
actual contents of packages js such that a greater amount of 
duty is leviable on the goods than would have been levied had 
the consular invoice declaration been accepted by the Customs 
without question. 

All packages must be numbered, if possible in consecutive 
order; in no case may the same number be used more than 
once in numbering packages included in one and the same 
consignment (the Budget Law required consecutive number- 
ing of packages). 


NORWAY.—The exportation of carbon electrodes and elec- 
trodes for industrial use, electrode scrap, and retort graphite 
has recently been prohibited.. 


SWEDEN.—As from May 26th: the exportation of the 
undermentioned goods has been prohibited :— 

Insulating compositions, also manufactures of the compart 
‘tions;* mercury and mercury alloys (amalgams) ;* vulcanised 
fibre and other chemically prepared fibre board in plates or 
sheets; vulcanised fibres in tubes or rods. (*Extensions of 
existing prohibitions.) 


NETHERLANDS.—The Board of Trade are informed by 
H.M. Consul-General at Rotterdam that a statistical tax at 
the rate of one per mille (one-tenth per cent.) ad valorem is 
now leviable on all goods imported into, or exported from, 
the Netherlands, in order to defray the expenses of a Bureau 

which has been ‘established to compile Customs, &c., statistics. 


> 


TERRITORY KNOWN AS “ GERMAN EAST AFRICA.” 
—Regulations have been issued by the Senior Military Cus- 
toms Officer at Dar-es-Salaam setting qut the conditions under 
which goods in transit through the occupied territory in 
‘ German East Africa’’ may be conveyed through the ports 
of Bukoba and Muanza. e text of these regulations was 
given in the official Poara of Trade Journal for May 24th. 


‘ 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


Compiles expressly for this journal by Messrs. W. P. 


Tunoursow & Co., 


slectrical Patent Agents, 285, High Holborn, London, W.C.. and at 
Liverpool and Bradford ~ : . 

11,350. “ Printing-telegraphy.” F. Rrcuwæ. August 7th. 

11,357. ‘* Magnetic blocks for holding iron and steel during grinding, 
planing, &c."" G. KuisanacHviti. August 7th. 

11,358. “ Means for controlling electric circuits.” W. ©. KENNINGTON. 
August 7th. 

11,360. “ Alternating-current Kencrator and group converter.” Soc. Fras- 
caise Rapio-ELecrrigug. August 7th. (France, August sth, 1916.) 

11,380. ‘“ Thermo-clectric generators.” M. SANTANGELO. August &h. 

11,389. *“‘ Lamps or lanterns for aircraft.” H. C. Brown. August 8th. 

11,390. “ Lampholders for electric lamps.” H. C. Brown & Futrer Acct- 
mULATOR Co. August Rth. : 

11,392. ‘' Electric transforming and converting apparatus." Brimtsu THow- 
son-Houston Co. (General Elsen Co., U.S.A.). August 8th. 

11,410. ‘‘ Spark arresters.” F. A. LaGrancze, J. P. O'Donxse & P. C. 
SACCAGGIO. August 8th. 

11,420. “ Ignition devices for internal-combustion engines.” W. O. Kex- 
NINGTON. August Bth. 

11,440. “Igniting spark for internal-combustion engines, shot-firing mag- 


netos, &c.” L. C. Grant. August 9th. 


11,457. ‘Ignition apparatus for aviation engines.” Soc. [LORRAINE DES 
ANCIENS ETABLISSEMENTS DE DIETRICH et CIE De pou: August Mh. 
(France, August 16th, 1916.) 

11,465. “ Interrupter for electric circuits." R. Boscu. August %h. 

11,486. “ Apparatus for rectifying re tension discharge from trans- 
formers, &c.” B. H. Morpny. August 10th. 

11,489. “ Dynamoctectac machines.” J. Fraser. August 10th. 

11,490. “ Control of electric motors, applicable to cranes, hoists, a" 
J. Henery. August 10th. 

11,497. “ Electrical distilling apparatus." D. B. Jones. August the 


(U. S. A., December 7th, 1916.) 


11,505. “ Electrical induction apparatus.” Bii. THOMSON- Hacer Co, 
(General Electric Co., U.S.A.). August 10th. 

11,506. ‘* Alternating-current circuits.” R. H. Lonc. August 10th. 

11,511, ‘* Art of electric welding.” S. = Cary. August 16th. 

11,528. ‘* Electric cables or conductors.” T. S. Seymour. August 10th. 

11,531. “ Compasses and instruments for detecting changes of magnetie 
declination." R. L. GLAZEBROOK & F. E. Surtn. August 10th. 

11,534. “ Magnetic compasses and electetc lamps for use therewith.” R. 
S. Mason. August 10th. ; 

11,544. “ Sparking control of aviation engines.” M. G. Sunes, wW. D, 


Smices & W. T. Warren. 


August 10th. 
11,579. 


“ Sparking-plug tester.” J. HAaNnmaN. August llth 


-æ ———. —— 


PUBLISHED SPECIFICATIONS. 


1916. 
The numbers in parentheses are those under which the Specifications will 
be printed and abridged, and all subsequent proceedings Will be taken. ` 
5,842. Dyxamo-gLecTRIC Macnixes. British Thomson-Houston Co. & F. P. 
Whitaker. April 20th, 1916. (107,993.) 
5,858. ELecrrIc Fuses. A. F. Berry. April 20th,. 1916. (107,994) 
5,859. ELecrric Heat Rapiators. A. F. Berry. April 0th, 1916. (107,995.} 


10,023. FıectRric Joint-makinc Waser. C. J. Beaver & E. A. Claremont. 
July 17th, 1916. (108,015.) 


10,178. CONTROLLERS FOR ELectric Motors, Ww. 
1916. (108,030.) 

' 11,360. Exvectric HEATERS FOR WATER AND OTHER er Liguins. 
and-C. R. Altensby. August: 11th, 1916:: (108,045 

12,396. Exvectric Furnace. I. Rennerfelt. September ‘8th, 1915. ` (101,412) 
12,561. DYNAMO-ELECTRIC MACHINES FoR Coenen. Exscrric -LiGutixe aso 
IGNITION IN| CONNECTION WITH MOTOR-DRIVEN VEHICLES AND . THE. LIKE.. W. 
Holt & B. Brooks. September 5th, 1916. (108,062.) 

17,752. Exectric Fire or Raptor. H. H: Berry. 
(108, 097. ) 


18,160. ARRANGEMENT ‘FOR AUTOMATICALLY ADVANCING THE: IGNITION ix Exno- 


B.. Bennitt. July 19h, 


_ Benham & Sons, 


December Sth, 1916. 


SION ENGINES. on. pour I’Eclairage Electrique des YENI: Decem- 
ber 29th, 1915. ioe Ms : i 
18,504. ELECTRIC STARTERS FOR INTERNAL-COMBUSTION ENcings. H. Midg- 
ley and C. A. Vandervell & Co. © December 27th, 1916. (106,114) 
1917. i g g 
438. -HIGH-FREQUENCY ALTERNATORS.: J. Bethenod & E. Girardeau. Augu*! 
10th, 1915. (Divided application on 10,576/16.) (103,657.) i i 
2.022. [IGNITION DEVICES, FOR INTARNAL-COMBUSTION ENGINES. J. J. Murra). 
April 13th, 1916. (Divided application on 5,460/16.) (108,124.) 
2,332. 


SEALING AND BonpinGc GLANDS FOR ELECTRICAL Junction Boxgs. G. 5. 
Boothroyd and eallengers Cable & Construction Co. ‘February 16 pr. 
(108,125) l 
3,091. CARRIER OR Mens FOR SUPPORTING. ELECTRIC-LAMP OR OTHER Snares. 
REFLECTORS AND THE LIKE. A. P. Rutherford. March 2nd, 1917. (108,1239.) 
6,196. ELECTRIC [RON3 AND THE LIKE. Cable Accessories Co., F. H. Rees-s 
and P. W. Davis. May 2nd, 1917. (108,141.) : 


Decimal Coinage.—The Decimal Association has issue! 
a pamphlet on the subject of British Decimal Coinage, dealing 
with the choice of unit ; the Association considers that the question 
ia narrowed down to the choice of the sovereign or the dollar. the 
former involving no change in the values of our gold and silver 
coinage, but a change of 4 per cent. in value of the bronze coins¢. 
while the latter would retain the bronze coins at their existing 
values, but would change all the rest, including the pound sterlirg. 
The Association is clearly in favour of the retention of the poum. 
divided into 1,000 mils, but invites the expression of opinions from 
all who are interested in the subject. The view which we hare 
always advocated, and to which we adhere, is that the pound should 
be retained unchanged i in value. 
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RAILWAY ELECTRIFICATION RESULTS. 


A: > 


It is fortunate for us that the American railway 
authorities have a habit of scattering their electric 
railway statistics broadcast, for were the British 
“railway public’’—amongst whom we include 
existing shareholders and that large section of the 
public which may be regarded as potential investors 
in railway undertakings—to depend for its informa- 
tion as to working results on the tender mercies of 
the British railways which have adopted electric 
traction, we fear that it would fare rather badly. 
The fact that British railways have in recent years 


equipped many miles of electrically worked routes 


is, of course, a general indication that’ a change was 
necessary and “that electrical working has been 
found to offer the most satisfactory method of effect- 
ing the change. So much is clear to those who 
think the matter over; but how many do this? 

Some valuabie data was recently given at a 
meeting of the New York Railroad Club in 
regard to the electrical operation of the Chicago, 
Milwaukee & St. Paul and the Norfolk and 
Western Railroad's electrified routes. The former 
is the most extensive project of the kind yet 
carried out, being the conversion of 440 miles 
of main line, crossing three mountain ranges, 
and involving a naturally diffcult route with many 
tunnels. This company, as stated in our issue of 
March ‘2nd last, is preparing to electrify another 
220-mile stretch of main line, to Seattle, crossing 
the Cascade, Mountains, and situated further west 
than the existing electrified route, from which it 
will for the present be separated by an intermediate 
steam-operated section 200 miles in length. Ulti- 
mately, however, it is proposed to electrify the 
whole western end of the system to the Pacific, 
some goo miles in length. 

The data concerns the working during the last 
three months of the years 1915 and 1916 under steam 
and electric traction respectively, of the 226-mile 
Rocky Mountain division, between Harlowton and 
Deer Lodge, which handles both passenger and 
freight service. Under steam conditions we find 
119,330 train engine-miles plus 24,752 helper engine- 
miles, normally requiring 13 engines; under elec- 
trical operation 119,237 train engine-miles were 
run, no helper engines being required, and seven 
locomotives only were employed. The figures do 
not disclose the true position, however, as freight 
engines often assisted passenger trains, and it is 
considered that less than half the number of loco- 
motives will suffice under electrical operation. Per 
engine, the train miles -with steam averaged, 
roughly, 9,000, as against 17,000. with electricity, 
and the latter required 29 kw.-hours per train mile, 
as against 188 lb. of coal under steam conditions. 

Turning to the freight service, the electrical re- 
sults show to even greater advantage. Measured 
in 1,000 ton-mile units, 282,862 were moved under 
steam, and 364,087 under electric operation, requir- 
ing 176,937 steam train-miles, plus 56,363 helper 
engine-miles, as compared with 186,010 electric 
train miles and 20,157 electric helper miles. For 
this work 43 steam and 15 electric locomotives were 
used, which, allowing for the additional electric ton- 
miles, shows that three and three-quarter times as 
many stedin locomotives were required to handle 
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the same ton-mileage, though this does no repre- 
sent the whole of the difference, as more electric 
locomotives were available than would be normally 
used. 

In 1,000 ton-miles per engine, steam averaged 
6,745, as against 24,260 under electric traction. The 
total time under steam conditions was 17,825 hours, 
as against only 14,535 hours for electrical working, 
representing 3.78 mins. for steam, and 2.39 mins. 
for electrical working per 1,000 ton-miles, the latter 
requiring 39.4 Kw.-hours and the former 276 Ib. of 
coal, The steam data includes no mileage for light- 
engine working, while the electric working presum- 
ably allows for energy returned to the system dur- 
ing regenerative working, which is a feature of this 
line, and during one month amounted to 114 per 
cent. of the total power consumed at the motors, 
as measured at the locomotives. 

The Norfolk & Western electriffcation was de- 
signed for a special purpose, t.e., to reduce the time 
taken and to obtain greater efficiency in handling 
the heavy eastbound mineral traffic up the Elkhorn 
grade and through the Elkhorn tunnel, which is 
single tracked. Electrical working has increased 
the average speed from seven to 14 miles an hour, 
and the average engine-miles per day from 60 to 
100. 

The maximum east-bound tonnage of 51,226 under 
steam conditions has increased to 59,543 under elec- 
trical working, but only nine electric locomotives 
were required to deal with the maximum day’s 
traffic, as compared with 43 steam locomotives. In 
1914, 132,618 loaded eastbound cars required 93,625 
engine-hours, but in 1916, 165,680 cars were dealt 
with electrically in 44,112 engine-hours. The 
through freight and passenger trains are still 
worked by steam, but are helped by electric loco- 
motives; the latter have, with reduced operating 
costs, doubled the capacity of the line. 

Both these instances of electrical working may be 


classed, by those who feel so disposed, as special 


applications, in which the conditions were favour- 


able to electric traction and unfavourable to steam — 


operation, though it seems probable that the results 
will bear a wider application, in view of the ten- 
dency for railway conditions to become more and 
more difficult for steam operation, and ever more 
favourable to electrical working. The paying limits 
of railway electrification are not easily defined in 
practice, if battery traction is taken into considera- 
tion as an adjunct. In this country the limits of 
suburban electrification schemes have shown greater 
expansion in recent times—the South-Western being 
an example, while the London-Brighton, and Lon- 


_don-Southend electrification proposals — unfortu- 


nately in abeyance at the moment—the Manchester 


suburban schemes, and the North-Eastern’ mineral | 


railway electrification, all indicate that even our con- 
servative railway directorates are showing a widen- 
ing interest in the extended application of electric 
traction, undet conditions which a few years ago 
would have been regarded in railway circles as im- 
practicable. 

An important point is that nearly all the fore- 
going projects originated before the war, when the 
cost of fuel and labour were relatively much more 
favourable than they are now, or will be after the 


war, t.e., the conditions are becoming such that the 


paying limits of electrification will be greatly: ex- 
tended, and this will be even more the case when 
cheap electric power becomes available in large 
quantities in industrial areas—which are also heavy 
railway trafic centres—as an outcome of the pro- 
posed reorganisation of our electric supply indus- 
try. Under the probable conditions of the near 
future British main-line operation by electric trac- 
tion may become an economic necessity—though we 
are well aware that the cherished tradition of the 
past will not be overcome without a struggle. 
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the better, for we look for far-reaching and bene- 


' case the choice will be wisely made, and on essential 
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SoME time ago it was announced 

` Trade that the Government intended to 
Commissioners. appoint 12 additional Trade Com- 
missioners. We have so often ex- 

pressed our opinion concerning the usefulness of 
the services rendered by the four Commissioners 
who have acted in this capacity for some years 
past that we need not repeat it now. What we, as 
plain men, cannot understand is why, when a deci- 
sion has been made it cannot be acted upon with- 
out a prolonged period of waiting. These additional 
Trade Commissioners have been asked for by the 
business world for many years past, and its recom- 
mendation has been authoritatively endorsed by 
committees that have reported upon the after-the- 
war Situation. Since the Government made up its 
mind to act, a great deal of time and attention have 
been devoted to the schemes for a reorganisation of 
our Commercial Intelligence Services (Board of 
Trade and Foreign Office), and, according to the 
daily Press, such reorganisation scheme, bringing 
trade intelligence matters under unified control, has 
been approved by the Cabinet. It may be that it is 
because headway has been made at last in that con- 
nection that the Civil Service Commission has been 
authorised to invite applicants for the positions of 
Trade Commissioners to lodge particulars of ther 
qualifications. They have to be, according to the 
announcement, men possessing a good knowledge 
of import and export trade, who have had commer- 
cial experience at home and abroad, and who should 
be under 50 years of age. In our own opinion, the 
more they know of engineering and electrical affairs 


‘ficial effects to ensue for our particular industries 
from the efforts of the 16 Trade Commissioners oí 
the British Empire during the years following the 
war. The selection of the most likely men will be 
made by the Selection Committee of the Civil Ser- 
vice Commissioners, and that Committee’s recom- 
mendation will be passed on to the President of the 
Board of Trade after the chosen applicants have 
been interviewed. We sincerely hope that in every 


merit, and that there will ndt be another long period 
of waiting. The Commissioners should be ready to 
take up their work straightaway. 


ae m e l {lÁ 


Just as was the case in Great 


The Ignition Britain, so also in France, pno 
Magneto to the war, the automobile indus- 
Industry ` try .was mainly dependent on the 
in France. German Bosch Co. for its supp: 


of ignition magnetos. The situ 
tion was so dealt with that quite a large number © 
magneto manufacturing concerns have sprung im! 
existence there, with the object of not only freeing 
the business from the German monopoly, but also 5 
rendering the country self-supplying as regards maz 
netos for ignition purposes. One of the princif- — 
makers is the S.E.V. Co., in which about 75 P?“ 
cent. of French motor-car manufacturers are finar- 
cially interested. This concern'took over the Bosc? 
establishment in Paris early in the war, and ran " 
until its own magneto factory, which 1s now - 
times as large as the French Bosch plant, had £“ 
into working condition. Other French concer 
now making magnetos are Messrs. Grouvelle 
Arquembourg, .the Salmson Aviation Motor z 
the Compagnie Générale des Magnetos, the no 
lette-Eisemann Co., the Gibaud Co., the Nilme::° 
Co., and about half-a-dozen other small cone 
It is understood, too, that the De Dion Bouton \°- 
makers of the motor-cars of that name, are esi 
lishing a plant for the production of magnets. 
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BALANCER USED FOR TESTING 
PURPOSES. 


For some years the balancer, of which the diagram of con- 
nections is shown, has been in use for the testing of motors 
and dynamos. With the use of this machine on a supply 
of 500 volts pressure, any direct-current motor from 50 volts 
to 500 volts may be tested up to a limited horse power. 
One of the chief featuresabout it is that the pressure can 
be regulated with ease to suit any motor. This balancer is 
comprised of three six-pole shunt-wound machines, with 
lap-wound armatures, which are all direct-coupled. 

The three armatures shown are connected in series with 
each other across the 500-volt supply. The shunt windings 
of all three machines are connected in parallel across 500 
volts, and, as will be observed from the diagram, they have 


fF Ses =. ..] ~p Be- ag J 
3e Supp! 
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a variable resistance in circuit with each one. 
The pressure of 500 volts is divided up as shown 
in fig. 1, so that as the armatures are in series - 
with each other, any alteration of shunt resist- 
ance alters the voltage on all three armatures ; 
and when the volts are reduced on one armature, 
the. volts subtracted are added to the volts on the 
other two armatures. If‘’the two armatures 
normally at 200 volts each were reduced to 180 
volts each, the armature normally at 100 volts 
would then be increased to 140 volts. 

It is convenient to have a voltmeter connected 
with each armature, as shown, when the effect 
of using the variable shunt resistances can be 
seen. 

The balancer itself is belted up to the larger 
sized machines, and so it is necessary to reverse - 
it; the two-way switch is employed for this 
purpose. This switch is only operated when the 
double-pole switch is out, and it is possible to 
arrange a device to prevent breaking the shunt 
circuit when the current is on. 

The other variable resistance shown in the 
diagram is for the purpose of increasing or 
decreasing the speed of the balancer, and so 
increasing or decreasing the load of any motor 
which may be tested by being belted to the 
balancer. The four cables from the armatures 
are connected to switchboards in parallel with 


each other, which are fixed in convenient positions near 


the test plate. | 

In testing the smaller sizes of machines, the load is 
supplied by other permanent shunt-wound machines con- 
nected as motors from the switchboard ‘as shown in fig. 2, 
and when any motor is running with full load, the current 
generated is fed back to the bglancer. This permanent 
shunt machine is fitted with a shunt-reversing switch for 
changing the direction of rotation, and also a variable 


AE 
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shunt resistance for adjusting the load of the motor which 
is being tested. 

It is also convenient to have a four-way switch and volt- 
meter on one branch switchboard to observe the voltage 
between different main terminals. The outside voltage 
would be 500 volts, and armatures 200, 200, and 100 
when normal. In an actual test of three motors, the 
largest being belted to the balancer, and the two others on 
to the permanent machines, the writer took the readings of 
the watts supplied and the watts used on the motors. The 
motor readings were :— 


° No. 1, 220 volts, 180 amperes = 39,600 watts. 
No. 2,220 ,, 55 N = 12,100 ,, 
No. 3,110 ,, 53 b = 5830 ., 


Total watts used ... 


The ammeter in circuit with the balancer as shown in 
fig. 1 read 49 amperes when the motors 
' were using the total watts stated, 

which gives us 500 x 49 = 24,500 

watts supplied, and 33,030 watts 

saved. It is, of course, more econo- 

mical to test as many motors as 
Pine! -© possible at one time, as the balancer 
takes 9,000 watts when running with- 
out load, and a load is required to 
justify the use of it. 

When starting to test a motor, as 
in fig. 2, it is best to start No. 1 motor 
first, and in the case of testing a 
series motor, it is necessary to start up 
this motor first, as a series motor 
requires a load to start in order to 
prevent it racing away. Adjust the 
speed on this machine by means of the 
shunt resistance to give the speed 
required by motor No. 2. All that 
is then required is to start motor No. 2 up in the 
ordinary way, and afterwards adjust the load to what is’ 
required by the shunt resistance of motor No. 1. 

It is necessary to have the shunt resistance of motor No. 1° 


.. 57,530 


in small steps, and suitable for varying the lcad very 
slizhtly.—A. K. 


Copper Shell Bands.—Mr. Sherard Cowper-Coles in- 
forms us that a plant of considerable size is being erected in the 
South of England for making shell bands by the Cowper-Coles 
centrifugal copper process, in which the Government is interested. 
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NOTES ON ALTERNATING-CURRENT 
TRACTION MOTORS. 


NUMEROUS proposals have been put forward in connection 
with the development of single-phase commutator motors, 
suitable for the propulsion of electric trains. Prior to the 
war a great deal of experimental work was being under- 
taken, especially on the Midi Railway in France, and it is 
a matter of regret that this important work has been 
interrupted. 

The single-phase system has, of course, made the greatest 
headway on the Continent of Europe and in America. 
What is used largely on the American lines is the series 
compensated motor ; that is, a motor having the armature, 
the main field winding, and compensating winding con- 
nected in series. As the compensating winding carries 
current equal and opposite to the armature current, the 
cross magnetisation is neutralised over the entire pole face, 
and the compensating winding not only counteracts field 
distortion but also improves the power factor, for any field 
in an alternating-current machine must of necessity increase 
the wattless current. The main field that produces the 
torque and a commutating field are, of course, necessary, but 
the armature field is harmful, and should be compensated. 
Motors with a local commutating pole-winding only are 
satisfactory on direct-current circuits, but not on alternating- 
current circuits. What is wanted and what is provided 
in the latter case is a distributed compensating winding 
embracing the greater part of the armature. 

The main advantage of this type of motor, having the 
main field and compensating windings in series with the 
armature, is that the machine will work with direct current. 
Of course, in some cases the compensating winding is short- 
circuited upon itself when the compensating current is 
produced inductively. Experiments indicate that the 
results obtained with the two methods of exciting the 
compensating windings differ inappreciably, provided the 
-motor always works with alternating current. But 
when motors have to work with direct current as well as 
alternating current, it is better to have all the windings in 
series, for the compensating winding then remains active 
under both conditions, and will always prevent field dis- 
tortion and improve commutation. Motors with the com- 
pensating winding in series with the armature are used in 
this country on the electrified line of the Midland Railway 
and on American single-phase railways. 

In addition to the distributed compensating winding, 
there may be local commutating pole windings, but so far 
the use of motors built on these lines has been confined 
mainly to Continental railways usually working at periodi- 
cities in the neighbourhood of 15 cycles per second. The 
Lotschberg locomotives, for instance, are fitted with motors 
of this kind. The'interpole winding may be energised from 
the secondary of a series transformer having its primary 
connected in series with one of the motor leads, when the 
strength of the current passing round the interpoles varies 
in proportion to the load. The axes of the main and 
compensating windings are at half the polar distance from 
one another, and the third, or commutating, winding is 
arranged inside the compensating winding and between two 
adjacent slots, so that the commutating turns only embrace 
a single tooth. 

Certain types of so-called repulsion motors have also been 
used successfully on single-phase railways. The com- 
pensated repulsion motor of the Latour, Winter Eichberg 
type has come into considerable use for light railway work, 
for which it seems well adapted. The circuits of this 
machine are similar in most .respects to those of the plain 
series motor, but the motor possesses an additional set of 
brushes short-circuited upon themselves, and in mechanical 
line with the windings of the stator. In distinction to the 
performance of the compensated series motor, in which the 
effect of speed is to increase the apparent resistance of the 
armature, which possesses negligible reactance, the armature 
of the compensated repulsion motor possess at starting the 
major portion of the apparent reactance of the motor, and 
the effect of increased speed is to decrease such apparent react- 
ance continually. The motor has the advantage of working 
at practically unity power factor, due to the property of com- 


mutator motors with short-circuited brushes having no 
inductance at synchronous speed and negative inductan:e 
above that speed. When employed for railway work, the 
speed control ig obtained by a series variable-ratio trans. ` 
former, the primary of which is in series with the main field 
circuit, and the secondary is connected to the main brushes, 
There need not, therefore, be any direct connection between 
the stator and armature, and the variable-ratio transformer 
permits of obtaining a number of speed-load curves. The 
motors operating on the electrified lines of the Brighton 
Railway are, as is well known, of the compensated repulsion 
type. j 

Another type of single-phase commutator motor that has 
proved suitable for traction purposes is the Déri motor, as 
fitted to the motor-coaches running on the Martigny- 
Orsières Railway in Switzerland. The advantage of this 
motor is that speed control may be obtained by shifting the 
brushes, with the result that all contactors and other 
voltage-regulating arrangements are eliminated. The stator 
winding is entirely independent of the armature, and cur- 
rent can, consequently, be supplied to these motors at pres- 
sures appreciably higher than those permissible with serie 
compensated motors. On the commutator are two sets of 
brushes—one fixed and the other movable, and the fixed and 
movable brushes are connected together by means of flexible 
cables, To bring the armature to rest the movable brushes 
are shifted so as to be in Jine with the axis of the stator; 
but by turning this set of brushes out of this position, the 
armature is made to revolve. When the movable brushes 
shift away from the fixed brushes, the flexible cable main- 
tains electrical connection between them, and when the 
brushes are brought together there is, of course, no differ- 
ence of potential across the brushes. ‘Thus no current flows 
in the armature. Under these circumstances, the only 
current taken by the motor is the magnetising current, for 
the conditions correspond to those which prevail when a 
transformer is connected to the mains without load on the 
secondary. But as soon as the movable brushes are shifted 
away from the fixed brushes, current flows in the armature 
winding and a torque is developed. The Deri motors em- 
ployed on the Martigny-Orsieres Railway are four-pole 
machines, and are designed for apressure of 500 volts and 


-a periodicity of 15 cycles per second. 


The experiments made on the Midi Railway are vers 
interesting. because every traction motor of importance has 
been tried. One of the conclusions arrived at was that 
ordinary repulsion motors are most satisfactory when running 
at synchronous speeds, a fact that is now pretty generally 
recognised. It happens that the transformer cross field iu 
in these motors is of such phase as to induce in the shor- 
circuited armature coil by rotation a pressure which practi- 
cally counteracts the harmful sparking voltage, and this 


` cross field is of approximately the correct strength for com- 


pensating the sparking voltage when the specd attains the 
synchronous value. This simple fact, it scems, bas settled 
the future of repulsion motors, for such motors are best 
adapted for operating near the synchronous speed. At speeds 
above synchronism the transverse field increases in strength. 
the,commutation becomes unsatisfactory, and the iron losses 
increase. 

On some single-phase motors it is customary to impres 
a certain voltage on the armature and main field winding. 
and another voltage on the compensating winding, and these 
motors are sometimes called series repulsion motors. The 
two voltages may be taken from different parte of the main 
transformer or from the same part of it. Imagine an 
armature connected in series with a main field winding and 
a compensating winding, and also connected to the secondary 
of a transformer like an ordinary. series compensated 
motor, then if a tapping be taken from the transformer and 
be connected to the junction between the main field and 
compensating winding, we have what is sometimes called 
the series repulsion or doubly-fed motor. The effect of the 
additional transformer connection is that at the higher 
speeds the commutation is improved. The so-called series 
repulsion connection, is therefore adopted as a running 
connection—that is, when the motor is running above is 
synchronous speed. 

The locomotive built by the French Thomson-Houston 
Co. for the Midi Railway is fitted with series repulsion 
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motors, When starting, the brushes are short-circuited, 
dnd current is supplied to the stator terminals, so that it 
asses through the main field and compensating winding. 
fter the motor has attained synchronous speed, however, 
the short circuit across the brushes is removed, and the 
armature is connected in series with the stator windings. 
Àt. the same time, an. additional voltage is impressed upon 
the compensating winding, thus producing a local strength- 


ening of the field, which assists commutation. This voltage, 


like the main voltage, applied to the terminals of the 
motor, is taken from the main transformer. The motors 
on this locomotive have 20 poles; consequently, at the 
working periodicity of 162 cycles, the synchronous speed is 


practically 100 revolutions per minute, and this corresponds. 


to a travelling speed of 25 km. per hour. When the 


armatures are connected in series with the field windings, . 


however, the maximum speed of the locomotive is 78 km. 
per hour, or about three times the speed attained when the 
motors are running at synchronous speed. | eee FE 

The locomotive built for the Midi Railway by the 
Ateliers de Constructions Electriques du Nord et de l'Est 
is also fitted with motors that are started as repulsion 
motors, but the field windings are afterwards connected in 
series with the armature. At the low speed the repulsion 
connection gives results in every way satisfactory. There 
are two commutation or compensating windings, both ‘in 
the same slots, and for series working they are connected 
in parallel. They each have a different number of turns 
and different cross sections, and are, of course, displaced 
90 electrical degrees from the main field which provides 
the torque. When the motors run as repulsion motors the 
brushes are short-circuited and the current is fed into the 
machine through the main stator and compensating winding. 
Under these conditions, however, only one of the commu- 
tation windings is active. 

The French Westinghouse Co. also built a locomotive 
for trial on the Midi Railway, and the motors fitted to it 
are ordinary series compensated motors, which transmit 
their power to the driving wheels through gearing, whilst 
the locomotive built by Brown-Boveri is fitted with Déri 
motors controlled by shifting the brushes. There are, of 
course, other kinds of single-phase commutator motors 
besides those which have been mentioned—such as reverse 
doubly “ fed motors.” Innumerable schemes of connections 
have, in fact, been devised for these machines, but it is 
doubtful if many of them are of any real practical value. 

The motors referred to, however, have all proved them- 
selves suitable. for electric traction purposes, and some have 
been in service for a considerable time. a. 2 


x. 


MERCURY RECTIFIERS FOR LARGE 
= OUTPUTS. : 


EXCEPT in matters of detail, there has been no important change 
in the construction of large mercury rectifiers during the past five 
or six years, but there are now a number of installations which 
have been in satisfactory service for some years, and the popularity 
of Jarge mercury rectifiers will undoubtedly continue to increase, 


for they offer the nearest possible approach to the ideal “ static: 
Rectifiers, of this type have been in use for years . 


converter.” 
without requiring axfy renewals or repairs, and with only inter- 
mittent use of avacuum pump. The principal features of a modern 
` ironclad ” mergury rectifier may be gathered from fig. 1.* The 
main working space' A and the condensing chamber B are enclosed 


"by steel cylinders with strong steel end plates c and D. The 


bottom plate carries the insulated meroury cathode K,and the main 
anodes E pass through the ring D. Six or 12 anodes are used (for 
50, 100, or 200 amperes each), and they are mounted concentrically 
With the cathode on as large a diameter as possible. The con- 
densing chamber is welded to the anode ring D, and the latter 

a gas-tight but removable joint with the main chamber. 
The top plate of the condensing chamber carries the 
ignition solenoid, vacuum connection (V), and eye-bolt. The 
main and condensing chambers are provided with water jackets 
3T, which lead into annular spacess QR in the anode ring. 
These spaces are connected by radial cooling channels, hence the 
leading-in equipment is kept cool. Both the anodes and the 
cathode are cooled (by F and L respectively); and o P represent 
the’ fall and rise pipes for the water circulation. A compound 


~- * Reproduced from 


& recent issue of-the #.7.7., whence these 
notes are derived. — 7 


wo 


packing of asbestos and: mercury is found most effective in 
preventing leakage of air through the anode bushes, &c. 

. A mercury trough v is mounted below the condensing chamber, 
and arcs emanating from the anodes are received within a funnel- 
shaped. collector; the bottom opening of which is submerged in the 
mercury cathode. Reaching down to the centre iof the cathode 
screen M is an iron striking anode H, which is operated by the 
solenoid J, so as to strike an arc on the mercury when commencing 
operation. One or two auxiliary exciting anodes G are fed with 
direct or alternating current, and ensure that the rectifier remaine 
ready for immediate servioe, even though the load current be zero 
for some time (e.g., in tramway service all the cars may be stopped 
simultaneously). - : = 

The two values of maximum cathode current at present adopted 
as standard by thé Gleichrichter A.G.* are 250 and 500 amperes at 
110 to 800 volts. It is remarkable that one-and the same 
rectifier can be used for any voltage within the specified limit. - 
Also, by using 6 or 12 anodes, the same type of rectifier can be 
used for full output from one, two or three-phase networks. When . 
the output of a single rectifier is insufficient to meet the needs. 

several may be used in 

parallel] and put into or 

out of commission like a 

single machine. Five 

500-ampere rectifiers, for 
instance, yield 1,875 kw. 

at 750 volts. 

Connections.—In_ order 
to use several rectifiers 
in parallel, choke coils 
are connected in the anode 
branches, These may be 
arranged as current 
dividers (see fig. 2), which 
arrangement has the ad- 
vantage of small energy 
consumptien, but gene- 
rally necessitates simul- 
taneous working of the 
paralleled units. The 
choke coils in the circuit 

. shown in fig. 3 have some- 
~ what higher energy con- 

sumption and increased 
. diductance, which is use- 

ful in damping out ‘the 
current pulsations. Fur- 
ther, this method of 
_ parallel connection per- 
mits rectifiers to be 
switched on and off as 
desired. If each rectifier 
has a main transformer, 
- the total voltage drop is 
-sufficient to ensure satis- 

factory parallel working 

between rectifiers and/or 
other current-supplying 
equipment, without using 
choking coils. By con- © 
necting the transformer 
primary in star or delta, 
and using suitable chok- 
ing coils, the total regu- 
lation of the rectifier may 
be made anything between 

5 per cent. and 17 per 

cent., according to the 

characteristics of the D.c. 

source or sources with 

which it is to be paral- 

leled. By using choking 

coils connected as in 

fig. 4, a practically con- 

stant D.C. prea&sure can be 

obtained from the rectifier 

i at all loads from light 

to full, without the aid 

l - of governors or other 

special gear. For instance, in a certain case,*the open-circuit 

D.C. pressure of 500 volts fell to 440 volts (i.e. -by 12 per cent.) at a 

current of 5 amperes or less, but thereafter remained practically 
constant up to a load exceeding 200 amperes. 

Induction regulators or step transformers may be used for 
voltage regulation, and anything up to + 5 per cent. variation in 
D.C. pressure may be obtained by tappings on the main transformer 
of the rectifier. A cheaper and more flexible system for use in 


Fig. 1.. 


_ charging accumulators consists of three choking coils with an 


adjustable core, which can be set by means of a hand wheel on the 
supporting spindle. The choker is connected between transformer 
and rectifier in the anode leads. l 

` It is one of the advantages of the modern mercury rectifier that 


-* ie., the Rectifier Co., founded at Glarus in 1913 by the Brown- 
Boveri Co. (Switzerland), and Hartmann & Braun kfort-on- 


- Main). Hartmann has secured a compulsory licence to utilise the 


Cooper-Hewitt D.B.P. 157,642, so that there is now no difficulty in 
the way of constructing and marketing large mercury rectifiers. 
Their sale is said now to be turned.over to Brown-Boveri & Co., 
Baden and Mannheim, 
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it needs practically no attendance or maintenance. Neither the 
mercury cathode nor the iron anodes decrease appreciably in weight 
during several years’ working, and it is generally possible to work 
without an air pump after a few months’ operation. The only 
attendance then required is to start the rectifier by closing a switch 
or press-button in the striking-solenoid circuit. Starting occupies 
only a few seconds, which contrasts favourably with the time 
required to-start a rotary converter. | 

Until the rectifier has settled down to steady conditions, it is 
necessary to check its vacuum from time to time. This may be 
done by the aid of a McLeod vacuum meter, or the electrical device 
illustrated in fig. 5 may be employed. The principle of this device 
isvobvious from the figure. and the vacuum meter may be placed at 
any distance from the rectifier. 

Commercial Installations.—One of the first commervial installa- 
tions of large mercury rectifiers was set to work about five years 


j 


Fig. 2. 


ago in J. F. Mack’s iron foundry at Rodelheim (Frankfort-on- 
Main). The rectifier concerned delivers 80 KW. at 220 volts, and 
showed soon after its installation that it was possible to pass 
leading-in connections through a steel container, and to keep them 
insulated from the latter, whilst yet maintaining the necessary 
high vacuum (about 0°03 mm. mercury) without continuous use of 
a vacuum pump. . This rectifier operates on single-phase supply, 
which is less favourable than polyphase current, and no better 
evidence of its satisfactory working could be desired than the fact 
that it is proposed to extend the equipment using similar 
rectifiers. 

A 20-Kw. mercury rectifier (110 to 165 volts), installed in the 
Hordt sub-station (Strassburg) in 1912, realises the good average 
efficiency of 85 per cent., and in this particular installation its 


` noiseless operation is + valuable feature. More recently, a 53-Kw., 


t load, 
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Fig. 5. 


230-volt, rectifier has been installed in. the Dettweiler sub-stution, 
this rectifier working alone or in parallel with adynamo, according 
to the ‘current required. Tests have shown that as little as 
19 amperes rectified current may be taken without impairing the 
stability of working. so : 

cA. battery-charging rectifier of 15-KW. output at 110 volts has 
heen -fh use at the Charlottenburg. Technische Hochschule since 
1914. with satisfactory results: and the Maschinenfabrik Lanz 
(Mannheim) is putting in a 400-KW. installation of the latest type 
of mercury rectifier. Messrs. Brown, Boveri’ & Co. (Baden, Switz.) 
have had an interesting converting station (115 Kw., 220 volts) in 
service for two years past for testing reotifiers on long-continued 
load. A 105-KW. D.C. motor with commutating poles forms the 
The motor drives an air compressor, and the load fluctuates 


Fia. 3. 


between a quarter and full load, according to the demand for air.. 
The mercury rectifiers tested are not affected adversely by this 
fluctuation, and comparison of the high-tension A.C. and the D.C. 


meter readings shows an average efficiency of 87 per cent., including 


all losses. 
Since the autumn of 1915, two 150-Kw., 600-volt me 


rectifiers have been used in the converting sub-station of .the. 


Limmattal tramway (Zurich-Dietikon). Formerly two motor. 
generators had to be kept running in order to cope with the peak 
loads, and the mean cost of current worked out at 0°59d. per oar- 
mile. Now, however, either of the two mercury rectifiers can deal 
with the peak loads of 400 to 450 amperes, hence one rectifier is in 
reserve, and the mean cost of current has been reduced to 0'44d. 
per car-mile—i.e., a saving of about 26 percent. Successful tests 
were made in the way of operating the rectifiers in parallel with 
existing motor-generators and the overhead network ofthe tram- 
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ways, the voltage drop of the motor-generators being about 14 per 
cent. at full Joad. Circumstances do not require these rectifiers to 
be operated regularly in parallel with the motor-generators, A 
certain amount of disturbance was at first occasioned in telephone 
circuits, but since correcting defective insulation, speech has been 
as clear as when the tramways were operated with pure direct 
current. The oscillograms in fig. 6 show the current and pressure 
pulsations on the D.C. side of the rectifier. The comparative small- 
ness of the pulsations is due to three-phase supply being used and 
to the high inductance of the series traction motors. The latter 
have not run appreciably warmer since the introduction of the 
rectifiers. The rectifier cylinders employed are each capable 
of: 250 amperes continuous output, but the load conditions 
require an average output of only 90 amperes, with momentary 
overloads up to 450 amperes. Each rectifier is cooled by water 
circulating through an elevated cooling tank of corrugated iron. 
and, apart from adding water from time to time, the cooling syetem 
requires no special attention. After some month's operation. the 
air pump can be put permanently out of service. Alternating 
current excitation is provided to ensure that the rectifiers keep in 
commission, even should the current consumption fall temporarily 
to zero. 

In the Norstadt sub-station of the Pforzheim municipal elec: 
tricity station, the primary supply at 5,120 volts, 50 cycles, is con- 
wverted to 110/220 volts D.C. (three-wire system). Four rectifies. 


Current 


Fic. 6. 


each yielding 75 Kw. at 110 volta, or 150 Kw. at 220 volts. are 
mounted side by side on a common plinth. The equipment feeds 
the town lighting and power network. and the rectifiers have to 
work sometimes in parallel with D.C. generators and with a rotary 
converter. Primary induction regulators in front of the rectiSer 
transformers permit of + 10 per cent. voltage regulation. The sit 
pump and induction regulator are mounted inside tbe plinth. 
Water circulation is provided to cool the rectifier container ; abo 
40 gallons of water per hour are required per 100 amperes wee! 
current. 

In the Plauensche Grund electricity station (Denben-bei-Dresdes) 
mercury rectifiers have been used since the beginning of 1916 to 
convert primary high-tension two-phase current to direct current 
at 530 volts for. traction purposes. The two phase voltages mar 
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differ by as much as 10 per cent. in the course of a day, and, to 
compensate for this, a single-phase induction regulator may be 
connected in the leads of one phase, whilst for overall voltage 
control 8 two-phase main regulator may be connected in front of 
-therectifier. One or two of the rectifiers are generally in reserve. 
The rectifiers work alone or in parallel with the buffer battery or 
traction generators. The current output varies generally between 
100-and 660 amperes, and the maximum voltage drop on the 
rectifier bus-bars is about 10 per cent. Another rectifier installa- 
tion of equal power and voltage is in service at the Dohlen Steel 
Foundry (Dresden). In this case the current output varies from 
600 to 800 amperes at 530 volts. This equipment was set to work 
early in 1916, and up to last October had delivered more than 
1,000,000 units (D.c.). The D.C. and high-tension A.C. meter read- 
ings show an average Overall efficiency exceeding 90 per cent. The 
rectifiers work in parallel with an 850-KW. Siemens-Schuckert 
turbine-dynamo and a 300-KW. Brown, Boveri set, except on Sun- 
days, when the steam plant is shut down, and the rectifiers carry 
the whole D.c. load. 

Two large installations which are in course of erection are a 
500-KW., 400-volt, rectifier equipment for the Hirschberg elec- 
tricity station, and a 600-K w., 800-volt, equipment for the Berggeist 
station. 

The capacity and security of working of the mercury rectifier 
may soon be raised to the level attained in A.c. transformer prac- 
tice. If itis found possible to deal with pressures up to or exceed- 
ing 5,000 volts, a particularly wide and valuable field of application 
is opened for rectifiers in electric railway practice. At such high 
pressures the loss in the rectifier would be negligible in comparison 
with the transformer losses and those in the line. The overall 
efficiency of the conversion would exceed 97 percent. Possibly 


the rectifiers would he installed in sub-stations along the line, or - 


they might be carried on the locomotives themselves, as has 
already been done experimentally in America. As regards pro- 
ducing very heavy currents for electrochemical purposes—-say, 
100,000 amperes or more, there is no reason to anticipate any 
insuperable difficulty, since rectifiers and groups of rectifiers can 
now be operated quite successfully in parallel.—S. M. POWELL. 
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COMBINED COAL AND COKE-OVEN 
GAS FIRING. 


In view of the great interest which is being taken in fuel 


economy at the present time, and the efforts which will 
undoubtedly be made in the future to utilise all available 
sources of waste heat, particularly in connection with elec- 
trical generating stations, where in many cases it would 
not be possible to depend entirely on gas firing, the 
following particulars of the practice followed by the Toledo 
Railways & Light Co., U.S.A., at its Water Street Station, 
described in a recent issue of the Electrical World by O. W. 
Morgan, may be instructive :— 

This company decided to adopt apparatus for the simul- 
taneous burning of coal and coke-oven gas with a view to 
increasing boiler output to meet the growing load. 


a. Areena y 
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ARCH AND BAFFLE CONSTRUCTION IN ‘TRST BOILER. 


The conditions which made this solution of the problem 
possible were as follows:—The Toledo Furnace Co. installed 


a by-product coke oven, and contracted to sell the entire gas 
output to the Atlas Chemical Co. The latter concern, under 
its contract, is receiving about 9,000,000 cu. ft. of mch gas 
each 24 hours in excess of its needs. The chemical compady 


needs only the lean gas for its operations. Therefore the ric 
gas, which has an average heating value of about 600 B.TH.U. 


per cubic foot, and which is the ‘‘first-run gas” from the 


ovens, is being delivered to the Toledo Railways & Light Co. 
through ‘a @-in. main, which is approximately four miles 
long. 


` 


Cost of Evaporating I000Ib.Yiater. from and at 212 Deg ta 
OF 


Experiments were tried with several different methods of 
combining gas and coal firing, but it 1s now thought that 
burning coal and gas at the same time in the same furnace 
proves most econofnical, and a number of boilers have been 
equipped for ‘this. | . 

In the earlier experiments gas alone was fired, the flame — 
being directed on to broken fire brick spread over the grate 
surface, in order to deflect it and prevent it from directly — 
striking the tubes. This arrangement was successful up to 
175 per cent. rating, but would not do for higher outputs. 
To increase the overload one boiler was equipped with a 
Dutch oven furnace, and 263 per cent. rating could be ob- 
tained, but the installation was inflexible. 

Finally the gas was burned directly over the coal, a specially- 
shaped tile, with a 2ł-in. gas inlet hole, being fitted in the 
front of the ignition arch, set so that the gas would be 
directed down against the coal. No air was admitted except 
that coming through the fuel bed. 

A Stirling type boiler was employed, with 6,680 sq. ft. 
heating surface and 256 sq. ft. superheat surface; 200 lb. 
boiler pressure and 100 deg. F. of superheat. It was equipped 
with a Bailey boiler meter, and chain-grate stoker 10 ft. 
wide and 11 ft. 7 in. long, having 21.5 per cent. of air space 
through the links, and a speed of 4 in. to 9 in. per min. 
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The gas burner consists of a 14-in. pipe, with a cap drilled 
with seven 7/16-in. holes, inserted in the hole in the tile. 

Five tests were made, some of them being check tests, on 
coal, coal and gas, and gas firing, and the results are tabu- 
lated herewith :— 


COMPARISON OF BOILER PERFORMANCE BURNING COAL AND 


Gas SEPARATELY AND COMBINED. 
a a te a a eS 


Coal* | Coal and Gast 


— alone. gas.* alonc. | 
o 
Pounds of coal used per hour pe Si 4,874 | 4,426°3 —- 
Pounds of ean ar uen per hour a — 1,2785 2,006 
uivalent pounds coal burned per square foo 
wat grate süda Aek és ia ia .. | 878 49°4 17°45 
Cubic feet of gas burned per hour.. ee ae — 29,1680 (47,785°00 
Cubic feet of gas burned per pound of dry coal - 6°61 — 
Per cent, of ash and refuse to total coal.. .. | 1889 21°43 — 
Per cent. of raine develo nes ee | 162°25 "218 E 88:7 
Temperature of flue gases leaving er (in | 
deg. F). de, Fo ae se aa T .. | 640°1 | 683:5 5166 
Draught over fire a ‘a i4 ' 0-883 0-2875 (o 
Draught in uptake under damper.. ro ve 0°920 0°8320 0°0678 
Efficiency of boiler ‘grate and furnace in | 
r cent. 5 P ii ba s ..; 614 61°6 72°96 
Efficiency of boiler and furnace in percent. .. | 66-1 68°9 72°95 
Pounds of combustible in ash H oe, oe | IBT ` 5179 — 
Per cent. combustible in ash to total coal 
burned by weight .. A gs a id 8°8 | 11°7 
Speed of chain in inches per minute .. ve 664 | CH - 
Cost to produce 1,000 lb. of steam from and at | 
212° F. (in cents) .. i a > Meee! .. | 11°66 1758 14°10 
Heat BaLance—per cent. : 
CQ, in flue gas ih - ba a .. | 10°43 12:87 6°75 
O in flue gas .. va is T $2 .. | 10°60 | 4°86 185 
N in flue gas .. ii oe a ae .. | 70 . 8278 85°40 
Over Sentilation .. o z an .. | 102:0 ' 291 585 
Heat absorbed by boiler ..  .. - .. | 6138 ' 61°62 72°95 
Loss by moisture in coal .. ot ee = 034 | 0°80 =. 
Loss by burning hydrogen in coal and-gas .. 43 | 6°16 12°58 
Heat lost by dry chimney gases..  .. .. | 16:87 13°72 9-59 
Heat lost by unconsumed carbon in ash > .. 9°50 976 —- 
Heat lost by apron water .. a at, ae 0-72 0'59 015 
Heat unaccounted and unaccounted-for losses 7'06 7°85 4°78 


. + Average of one test. 


* Average of two tests. 


Practically equal amounts of coal were burnt with and 
without gas, so that the additional rating was due to the 
gas. The additional rating was 31 per cent. over that with 
coal alone. ar ea 

The temperature of the flue gas leaving the boiler was 43 
deg. F. higher with combined firing than with coal. Better 
results were obtained with a lower stack temperature with 
combined firing than with coal firing; the. efficiency of 
boiler, furnace, and grate were a little higher in the former 
case, also the amount of combustible by weight in: the ash 
was greater than with coal alone. . 


$ 


200 = | THE ELECTRICAL REVIEW. Vol. 81. No. 2,075, Aveusr 31, 1917, 


Owing to. the low ultimate CO, (10.8 per cent.) obtained 
-y complete combustion of coke-oven gas, the ultimate CO, 
_ from the combination, firing was lower than for coal alone. 
+: The results showed that the cost of evaporating 1,000 lb. 

of water from and at 212 deg. F. is 8 per cent. higher for 
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-combined firing, and 21 per cent. higher for gas firing than 

for coal alone. The company, however, obtained, with com- 
bined firing, 31 per cent. added capacity for the 8 per cent. 
increase in cost, and at 50 per cent. less investment than 
would have been required with coal. 


IMPEDANCE OF STEEL RAILS.. 


IN the design and operation of alternating-current traction systems 
in whioh rails are used as electrical conductors, accurate knowledge 
` of rail impedance is of no little importance. In order to add to 
this knowledge, the research division of the electrical engineering 
department of the Massachusetts Institute of Technology has con- 
ducted a research to determine, by direct measurement, the 
impedance offered to alternating currents by standard steel rails 
of various shapes and sizes, and also to ascertain how this impedance 
varies with frequency and with current strength. Furthermore, 
it was desired to find, if possible, a simple theory by means of 
which the rail impedange can be calculated from physical data 
concerning the steel used in the rails and from the dimensions of 
the rails. 

The rails employed in the tests were of standard length, 33 ft. 
(10°07 m.), and ranged in weight from 60 Ib, to 100 lb, per yard 


Fig. 1.—EQUIVALENT SKIN DEPTH OF ALTERNATING-CURRENT 


PENETRATION OF STEEL RAIL. : 


(30 kg. to 50 kg. per m.). Frequencies of 26 and 60 cycles per second 
were used ; a few tests were also made at 45cycles per second. . The 
rail current strengths employed varied from 10 amperes to 800 
amperes R.M.S. — 

In order to obtain the results desired, it was necessary to measure, 
in addition to the direct-current resistance, the alternating-current 
voltage drop and current in the rail and the phase angle between 
them. The alternating-current potentiometer was found most satis- 
factory for these particular tests. 


The: ratio of alternating-current redistance to direct-current ` 


resistance, called “resistance ratio,’ was found in practically all 
cases tested to reach a maximum value within the limits of rail 
‘eurrent from: 10 amperes to 800 amperes R.M.S. This maximum 
‘value of: ‘resistance ratio, at 25 cycles per second, was observed to 
vaty between 5'3 and 10°l for 10 track'rails and between 10°9 and 
13°4 for two contact rails. For most rails the lowest observed value 
of resistance ratio gf a sample was from 40 to 60 per cent. lower 


than the maximum vaie for that sample at constant frequency, 
the reason for this large range of resistance ratio being the 
variation in the permeability of the steel at. the various finx 
densities corresponding to different strengths of rail current. 

The equivalent skin depth of alternating-current penetration— 
defined as the thickness of uniform rail skin which would offer 
the same resistance to a direct current as the entire section offers 
to an alternating current—was found, by calculation from the 
experimental results, to be 1°5 mm. (7; in.) for a typical rai! 
at 25°5 cycles per second and at maximum permeability. (Sec' 
fig. 1.) 

The maximum obseryed skin-effect resistance ratio was found to 
vary substantially as the square root of the impressed frequency 
between the limits of 25 and 60 cycles per second. 

The self-inductance of the rails was also found to increase, with 
increasing current, and to reach and pass a maximum value. for 
current strengths up to 800 amperes, the total change of inductance 
varying, for the different rail samples, from 15 to 30 per cent. 
upproximately. 

The rail inductance is greater at 25 cycles per second than at fù 
cycles per second, but the rail reactance at 60 cycles per second is 
greater than that at 25 cycles per second. l 

From the experiments conducted, it would seem that the skin-effect 
resistance ratio of a rail to a given alternating-current frequency and 
current strength can be approximately calculated by a simple 
formula involving measured values of direct-current conductivity 
and permeability of the steel, the area of cross-section of the rail, 
the rail perimeter, and an experimentally-detetmined factor to 
cover certain discrepancies. This factor appeared to be not more 
than 1°3 at the maximum skin-effect ratio. i 

The complete report on the investigation, entitled “ Experi- 
mental Researches on the Skin Effect in Steel Rails,” by A. E 
Kennelly, F. H. Achard, and A. 8. Dana, is available as Research 
Bulletin No. 12 of the Electrical Engineering Department. 
Research Division of the Massachusetts Institute of Technology.— 
Mlectrical World. 


NEW ELECTRICAL - DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of “Rew or im proved 
devices and apparatus, which will be published if considered of 
xufiicient interest. 


The Teagle Ignition Magneto. 


It is not only in this country that increasing attention is being 
devoted to the manufacture of high-tension magnetos for suto- 
mobile ignition purposes, in order to make sure that enemy-prc- 
duced machines shall never again dominate the market as they did 
in pre-war days. It is the same in the United States, where not 
only are the older magneto makers extending their factories, but 
several new magnetos have recently made their appearance. 
Among the latter is the Teagle, made by the TEAGLE Co., of 


Fig. 1.—MAGNETIC CIRCUITS; TEAGLE H.T. MAGNETO. 


Cleveland, Ohio, and of which we are this week able to give som 
particulars. 
The new machine, which has been specially designed for use m 
connection with the engines of industrial motor vehicles and 
tractors, is of the inductor type, in which the coils in which the 
current is induced are stationary, the only rotating parts being the 
distributor arms and gears, and the shaft with a laminated rotary 
armature attached to it. There are no moving wires, slip rings, oF 
brushes, with the exception, of course, of the collector hrnshes m 
the distributor. The quality of metal used in magneto mantt 
facture has much to do with the efficiency of any given design. 
on the one hatd, while, on the other, the technical difficultie- 
encountered in connection with the working up of the materia! 
renders simplicity of design'a fundamental of magneto quality and 
efficiency. It is claimed that this is a special feature of the Teagi 
magneto, as, instead of being of the usual horseahoe pattern, the 
permanent magnets are of the bar type, which can be easily ground 
with the requisite accuracy. ànd also heat-treated ; the magnets ar 
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securely clamped to top and bottom yokes of grey iron, and of 
liberal section. The field is formed, bored, and ead as a single 
piece to ensure true alignment of the bearings and pole faces ; and 
the stationary coil, condenser, and laminated pole-piece are likewise 
assembled as a unit, and mounted integrally with the top. . The 
bottom yoke forms a pole-piece extending nearly half way round 
the rotor tunnel, while the top yoke has two poles, one carrying 
the windings or coils, and the other serving as a magnetic by-pass. 
The magnetic circuit is shown diagrammatically in fig. 1 ; in one 
case, the rotor-pole is shown opposite the pole of a top yoke, which 
carries the coils, and, with the rotor in this position, the maximum 
flux passes through the coils. In the other case, the rotor is 
shown opposite the end of the magnetic by-pass, and in this 
position all the magnetic flux passes through the by-pass, and none 
through thecoils. As the rotor has two poles, the flux through the 
coils passes through a maximum, and a minimum twice every revo- 
lution of the rotor. Another feature of the machine is the uniflow 
direction of the current- that is to say. the same electrode 
is always the positive, this being due to the special characteristics 
of the magnetic flux.” The further result of this nniflew 
direction is that the current yoés to build up, instead of to 
weaken, the strength of the magnets. Again, there is no 
break in the magnetic flux. with its resulting electrical wear and 


h 
> 
x 
4 
L 
4 
- 
J 
` < 
« 
+ j f 
Pe s 
Pi. 
r ’ 
fg 
j i 
i] Pee 
Yel 
vl 
v 


e 
ad A 
f 

. 


Fig, 2.—MAGNETO WITH END 
PLATE REMOVED. 


tear, as the flux starts from the magnets, flows up on each side, 
through the head casting, down through the laminated pole-piece, 
then through the stationary coil, thence through the vertical (flux) 
distributor to the base, and, finally, to the lower ends of the 
magnets. Now, asthe distributor to the sparking plugs revolves, 
it leaves the segment of the laminated pole-piece, extending 
through the coil, and comes into proximity with the by-pass, 
through which the flux passes, instead of through the coil, its path 
being otherwise the same as before. 7 

The plain bar shape of the magnets, of course, facilitates the calcu- 
lation of the ratio of the cross-section to length in order to obtain 
the best efficiency, a result that is further assisted by the uniflow 
of the current owing to the re-magnetising instead of de-magnet- 
ising action therof. The coils, too, are so proportioned as to 
minimise all tendency to surging and high-frequency oscillation ; 
and being stationary, there should be no mechanical strains set up 
by centrifugal action. l 

The circuit-breaker and the distributor, which are the only parts 
requiring occasional attention, are both readily accessible for 
cleaning or adjustment. The electrical connections are protected 
by insulating material, and excess voltage strains are obviated by 
an enclosed safety gap, which is visible and readily accessible. The 
metal of the distributor gears is,as usual, of steel and bronze, while 
the bearings for the gears are cast integrally with the front die 
casting. Two sparks are produced per revolution, the sparks having 
high-initial voltage, and of sufficient duration to ensure complete 
combustion. 

The Teagle magneto is made in two types, in both of which the 
simplicity of design and construction is claimed not only to result 
in mechanical and electrical advantages. but to permit comparatively 
cheap cost of manufacture, notwithstanding the high quality of 
the material and workmanship. Both types of maching are 


claimed to be proof against the action of water, dust, and oil, and. 


as they can be fitted with impulse starters, the hard work of 
quickly starting up high-powered engines is eliminated. 


An Optical Pyrometer. 


The eye is very sensitive in comparing the brightness of two 
surfaces when one is superposed upon the other, and after having 
arranged to have light from a hot body and light from a standard 
of comparison viewed in this relation, they can be made equal by 
varying the intensity of the standard of comparison. 

The LEEDS & NORTHRUP Co., of Philadelphia, working under 
the fundamental Morse patents, has lately developed this type of 
optical pyrometér. The instrument is suitable for measuring from 
dull red (about 1,100° F.) up to the highest known temperature. 


Fic. 3.—-TEAGLE MAGNETO. 


The manner in which the luminous radiation from the hot body 
is balanced against that from a standardised source will be undef- 
stood by reference to fig. 4. L isa lens by which rays from the 
hot body are brought to a focus in the plane F, where there is 


located a tungsten lamp filament. By means of the eyepiece F, 
the observer views the incandescent filament, which appears to lie — 


upon the image. By means of a rheostat in a case slung about 
the neck, the case also containing a storage battery and milli- 
ammeter, the current through the lamp is adjusted until the 
brightness of the filament is just equal.to the brightness of the 
image produced by the lens, so that the filament becomes indis- 
tinguishable upon the background formed by the hot object. The 
observer then notes the reading of the milliammeter, which may 


be provided with a special scale to read in degrees of temperature, - 


or the temperature corresponding to the current may be read from 
a calibration curve. 


The adjustment is made with great accuracy and certainty, as . 


the effect of radiation upon the eye varies some 20 times. faster 
than does the temperature at 1,300° F., and some 14 times faster 
at 34007 F, G feo 

At high temperaturer the light emitted by both the hot body 
and the tilament would become dazzling and comparison would be 


difficult. For this reason a red glass is placed in the eyepiece at R. 


which has the further advantage that light 
. of only one colour then reaches the eye, and 
no difficulty is introduced by lack of colour 
identity between the light emitted by the hot 
body and that emitted by the filament.. The 
intensity of light radiation of any one colour 
increases progressively in a definite manner 
as the temperature of the radiating body rises, 
and nothing is therefore lost by eliminating all 
other light from the comparison. As only 
brightness, not colour, of light is matched, 
inability to distinguish colours and colour- 


FIG. 4.—SECTION THROUGH PYROMETER, 
=- ALSO ELECTRICAL CIRCUIT. 


blindness does not interfere with the use of the instrument. In 
fact, in the region of temperatures used for hardening steel, for 
example, different observers using this “instrument are said to 
agree in their readings within 6° Fahregheit. _ <2 

The brightness of the image of the hot body produced by the 
lens L is almost constant, irrespective of the distance from the hot 
body, although the size of the image varies with the distance. 
Since it is the brightness of the image and not the total fidiation 
received through the lens that is measured, it is possible to 
measure the temperature of a small body or of a body at a distance 
equally as well as that of a large body or one near at hand. 

In observing bodies at very high temperatures, the light 
received through the lens would be too blinding for direct observa- 
tion, even through the red glass of the eyepiece, and the intensity 
of the image might also become greater than that at which it is 
practicable to burn the tungsten filament, so that a balance would 
become impossible. 
lens and the image so that it reduces the light from ‘the hot body, 


but not that from the filament. The screen can be thrown into or. 


out of the field.of view by means of a milled disk projecting 
through an opening in the tube of the instrument. With the 
absorbing screen in use, a different milliammeter scale or calibra- 
tion curve is required ; but as the range of the instrument without 
the absorbing screen overlaps by many hundred degrees the range 
with the absorbing screen, the accuracy of the two scales can 


always be checked by observing a hot body whose temperature lies 


within this range. 

The constancy of the lamp has been investigated exhaustively 
by the United States Bureau of Standards and by the National 
Electric Light Association, also in the laboratory of the Leeds and 
Northrup Co; and it has been found that after a tungsten filament 


is thoroughly aged—that is, burned for some time at a temperature 


higher than that to which it will be subjected in service—no 
sensible variation occurs. 
lamp can quickly be replaced by another, and by keeping two lamps, 
their correctness can be insured by checking one against the other. 

The instrument itself is handy and portable, weighing but a few 


Therefore a screen is used, placed between the 


The instrument is so designed that one 


ounces, and can be sighted as easily as an opera glass, The case. 


containing the battery, rheostat, and milliammeter weighs about 
10 lb.— Power. . as 
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Engineering Wages.—The executive of the Federation 
of Engineering and Shipbuilding Trades has. placed on record a 
protest as to the inadequacy of the 3s. award which came into 
operation on August lst: 
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ELECTRIC POWER FOR STEEL ‘MILLS. 


- 


THE following has been taken from a report of the Central Station 
Power Committee of the AMERI"“AN ASSOCIATION OF IRON AND 
STEEL ELECTRICAL ENGINEERS.’ i 

Tae power requirements in st-el mills generally range from 
1.023 to 10,000 Kw. or more. A fuir average is about 4.000 KW, 
The load is characterised by large peaks. Where alternating 
current is used the power factor will vary from about 65 to X0 per 


cent. Large veneratiny capacity is required to provide service of 
the proper regulation. Table I has been compiled from data 


obtained from a number of steel mills. and shows the generating 
Capacity actually installed. tovether with the connected load in 
motors and lighting. 

Jn all large modern central stations the power is generated and 
transmitted a3 alternating current at a high voltage. At the 
recaving end of the transmission line this power must be trans- 


formed down to at least two. and generally three, lower voltages-— 7 


namely, 6,600 or 2,200, 440 or 220, and 110: and where direct cur- 
rent is used it has to be converted from alternating to direct current. 
The 6,600-volt or 2,.200-volt current is used for driving the motors 
of the motor-generator sets, also the larve motors driving the 
mills and some of the larger auxiliaries (say froin 100 H.P. up for 
the 6.600-volt and 50 H.P. up for the 2.200-volt) for driving pumps, 
fans, blowers. &c.. in situations where these voltages can be used 
without danyer. 


“TABLE I.—-INSTANCES OF GENERATING CAPACITY ACTUALLY 
INSTALLED. 


| 
| Energy. 
| 


Generating capacity. Connected load. 


Total No. of 


Se ol 


Motors. | Light. 


Largest Motors. | Total. | KW.-hours 
kw. ! units, unit. ` No. Total n.e. kw, KW., : per year. 
10.40) ' & 3,500 § 950 | 49,790 750 44,565 27,072,000 
1650: 3. Sov 202 6,870 125 6,171 4,325,000 
9,500 | 8 | 2500 30 | 26,570 490 ! 23,871 ` 98,725,000 
10,650 8 |} 2,000 464 20,640 490 18,658 | 30,548,000 
6,450 8 | 8,000 + 1,280 77,790 750 | 34,005 | 18,950,000 
15,400 il 2,500 252 9,787 146 8,759 | 78,117,000 
3,000 5 400 | 400 11,525 563 ; 10,705 | 9,970,000 
2,200 4 50 204 4,531 120 4,106 5,492,000 
2,150 4 550 |! 398 | 18,117 220 11,763 7,594,000 


For the remaining auxiliaries the voltave is further reduced to 419 
or 220 volts. Motors wound for these voltages have a wide range 
of application, covering almost all classes of service in the mill, 
especially where constant-speed characteristics are required. For 
lighting, 110 volts is generally used and transformed from either 
of the above voltages. In all of the above transformations a certain 
percentage of power is lost. In some contracts the purchaser pays 
` for all transformation bosses ; in others. the power supply company 
pays for the losses of the first transformation and the purchaser 
for all others. A summary of the losses is given in Table II :— 
TABLE II.—PERCENTAGE OF LOSSES INCURRED IN TRANS- 
> : FORMATION, &C. 
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The 440 or 220-volt alternating-current auxiliaries can be used in 
almost all applications where direct-current power is used. the 
exceptions being where variable speed and dynamic braking are 
required. The direct-current motors are so much better adapted 
for this class of service that the disadvantage of greater conversion 
loss is more than compensated for by their flexibility and adapta- 
bility. Direct current will be used for cranes, tables, charging 
storage batteries, electrolytic work, and variable-speed motors 
especially those used for driving machine tools. 

The alternating current is suitable for driving fans, pumps, hot 
saws, cold saws, conveyors, straighteners. and drill presses, but is 
not favoured for table drives. In general, the use of alternating- 
current motors is recommended where constant-speed, non-reversiny 
conditions obtain, and the direct current where large starting 
torque, quick-reversing and acceleration, variable speed or dynamic 
breaking are required. 

The ratio of alternating current to direct current used will vary 
greatly in different plants. In general. in those plants where 
power is purchased and where there are many cranes and variable- 
speed drives, direct current will probably predominate for 
auxiliaries about in the ratio of 60 per cent. direct current to 40 
per cent. alternating current for voltages of 440, alternating 
current, or less and of 250, direct current.—Jron and Coal Trades 
Reriew. 
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TRADE STATISTICS OF EGYPT. 


THE following statement, showing the imports of clectrical 
and siınilar goods inta Egypt during the year 1916, is taker 
The figures for 19); 
are added for purposes of comparison, and notes of any 
increases or decreases are given :— 


from the recently-issued trade statistics. 


I +++ 
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1915. 1916. 
£F.. £F. 

Sleam engines, tneliding boilers, e=- 

From Great Britain 29,000 32,000 
» Switzerland — 3,00U 
-,, United States — 1,000 
» france be eae 3.000- 2.000 
» Holand 2.000) — 
» Italy 2 -9 000 — 
o Other countries 1,000 1.000 

Total 37,000 39,00) 
lectrical machincry.— 

From Great Britain 11,000 3,000 
„o Belgium . 1,000 — 
» United States 1,000 — 
» trance 1,000 3,000 
» Italy. 1,000 l, 

» Switzerland ae 2,000 -— 
» Other countries . . 1,000 — | 
Total 18,000 9,000 

Olher machinery (ercept agricultural). — i 

From Great Britain 39,000 45 ,000 
» United States 8,000 9,000 
” France 8,000 13,000 
„ Italy 4,000 - 3,000 
» switzerland 1,000 4,000 
» Sweden — 1,000 
>» Holland 2,000 1,000 
» Other countries 2,000 2,000 

-o Total 64,000 81,000 

Petrol and benzine molors.— 

From Great Britain 19,000 25,000 
» France — 1,000 
„ Italy 1,000 -1,000 
> switzerland 15,000 36,000 

Total 35,000 64,000 

Lamps of all kinds.— a 4 

From Great Britain ` 4,000 6,000 
», Germany — 1,000 
„ France 2, 0UU 6,00U 
„ Italy 3,000 3,000 
» Sweden 1,000 | — 
», Holland 2,000 — 
» switzerland 2,000 — 
» Other countries 3,000 15,000 

Total 19,000 34,000 

Copper, manufacturcd.— 

From Great Britain 5,000 7,000 
» Germany ... 1,000 — 
» United States — 2,000 
» france sige 5,000 6,000 
yy ` Italy saa 1,000 1,000 
» Other countries — 1,000 | 

Total 12,000 17,000 

Scientific instruments. — 

From Great Britain 14,000 19,000 
» Germany _... — 1,000 
„ United States nick 2,000 4,000 - 
» France 5,000 11,009 © 
„ Italy 1,000 3,000 
» switzerland — 1,000 
r» Other countries * 2,000 1,000 

Total 24 ,000 40,000 

Electric, telegraphic, and telephonic apparatus.— 

From Great Britain 29,000 45,000 
„ Japan se — 1,000 
» United States 1,000 1,000 
», France eee 9,000 16,000 
», Italy 8,000 15,000 
», Sweden 1,000 4,000 
» Switzerland 3,000 4,000 
» Other countries 000 2,000 

Total ... 53,000 88,000 


£E = £1 Os. 64d. 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possersion.. 


Underground Signalling Bells. 


In your issue of July 27th, 1917, and in previous issues, I : 


have read articles on underground signalling bells, describing 
various methods of minimising the danger from sparking at 
the signalling station. These methods range from gas-tight 
switches placed at intervals along the haulage roads, 
specially-wound bells or relays requiring a minimum current 
for operation. i 

In no case has any suggestion been made to actually sup- 
press all danger of sparking at the point from which the 
signals are sent, and it will doubtless interest you to learn 
of a method of doing this, which I invented in 1914, and 
which will be placed upon the market at the conclusion of 
the war by Messrs. Gent & Co., Ltd., of Leicester. 

With my method, the usual system, as installed, is re- 
tained, having bare wires along the haulage road, the signals 
being sent by bridging across the wires with a knife, or 
other suitable conductor. The only alteration is the addition 
of a special relay near the bell, which has for its function the 
transference of all sparking to the trembling contacts of the 
bell itself. 

In the accompanying sketches, fig. 1 shows the signal 
system as usually installed, and fig. 2 shows the alteration 
by the addition of the special relay. 


RESISTANCE 


Fia. 2. 


This special relay is constructed on the lines of a telephone 
transmitter, having a very high period of vibration, and 
consequently able to close or open its circuit in the shortest 
possible space of time; it is connected with the operating 
cols in series with the bell, and the contacts are arranged 
to short-circuit the signal wires. When the signal circuit 
is closed, by a knife or other means, the relay will vibrate 
in synchronism with the bell hammer. Sparking can only 
take place on the-signal wires if the current is broken there; 
therefore, let us follow what occurs when the signal wire 
circuit is opened at any period during one complete stroke 
of the bell :— 

When the bell-hammer is against the gong, the bell circuit 
is broken at the trembler contacts, consequently no current 
is flowing through the circuit, and no spark can take place 
when the signal wires are separated. When the hammer is 
away from the gong, and the trembler contacts are together, 
then the signal wires are short-circulted by the relay con- 
tacts, and the current for the bell passes through the relay, 
and-not through the signal wires, consequently they may be 
„Separated without any sparking taking place. The only time 
that current flows through the signal wires is during the 
extremely short period of the lag in action of the relay, and 
this period is so short (less than 1/1,000 second) that even 
a hack-saw blade, or a file, may be rubbed across the signal 
*wires with no danger of a spark taking place. 
| With this relay, all current is -broken at the trembler con- 
tacts of the bell, and full provision can be made there for 
their protection against inflammable gases or coal dust. 
Practically no alteration is required to existing installations, 
and either alternating or direct current may be used. It 
should be noted, however, that it can only be used with 
trembler bells. A 

In some cases it may be advisable to place a small resist- 
ance, a8 indicated, in series with the signal wires, but the 
experiments already carried out show that it is not an actual 
necessity. # 

A. W. Brown, 
Lieutenant, 3rd Manchester and R.F.C. 
Prisoner of War, interned in Switzerland. 
August 4th, 1917. 


The 10-Mile Limit. 

Can you kindly let me know what a disengaged (non- 
eligible) man is to do? 
berth, he is not allowed to apply. D.O.R.A. 

__ As I am residing in a non-electrical town, have I got to 
wait till the war is over? f 
í Wolverhampton, 


(The local Labour Exchange should be able to advise our 
correspondent. Otherwise, we recommend a change of. resi- 
dence (duly notified to the autborities).—Eps. Exec. Rev.] 
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SIGNAL WIRES 


If he lives 10 miles away from a 


- 


` as more than a “glorified meter superintendent.” 
— 
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Staff Organisation in Electricity Works. 


The recent letters and articles in the REVIEW on electricity | 
works staff have greatly interested the writer, who is en- 
gaged in electric supply work. The last article, by-Mr. Stub- 
bings, has called for these few remarks. 

With most of this article I am in agreement, particularly 
as to exaggerated ideas of the importance and status of sales 
managers. Even in much larger stations than 10,000,000 units 
per annum, I think these officials are regarded as far too 
important, especially in comparison with the engineering 
staff. Concerning this latter staff—and chiefly in the gene- 
rating department-—a little mild criticism may be acceptable. 

I would maintain that the engineering assistants should 
possess the necessary scientific technical knowledge to tackle 
any problem which may arise in the operation of a supply 
system. At present there are certainly few men in positions 
of authority in British stations who have the requisite quali- 
fications and scientific ability. There seems to be a tendency 
for chiefs to unduly favour marine engineers for the position 

.of station superintendent, and they, in their turn, favour 
marine engineers as their mechanical assistants. With due 
respect to the qualifications and ability of these men, so far 
as marine work goes, it is not a satisfactory state of affairs 
in power-station work. In station maintenance and routine 
work they generally give satisfaction; but even in the in- 
vestigation of structural, mechanical, and steam problems 
they rarely show suflicient aptitude, whilst in electrical 
inatters their confusion of ideas is notorious. 

The new position, which Mr. Stubbings proposes, would 
be rather difficult to introduce into many stations. Most 
station and mains engineers would resent the incursion of 
the new official into their domains. But if, due to lack of 
scientific training of the existing engineering staff, such an 
official were appointed, I consider he should be looked upon 

i His work 
should be of far greater scope than Mr. Stubbings proposes 
—fuel, water, and instrument testing. His status should be 
higher than station or mains engineer in order to remove anv 
difficulties as to supposed ‘trespassing ’’ of the technical 
„assistant in their respective fields. Whv not give him the 
status of the old-time chief assistant? Surely, his qualifica- 


- tions and his value to the undertaking merit it. 


Such men are obtamable, and can be found filling junior 
positions in many stations where little respect for their 
training or ability is accorded them. They languish through 
restriction of their scope, and after getting wholesomely 
satiated with many years of shift or routine work, finally 
leave the electric supply industry. Perhaps they enter the 
estimating department of a manufacturing concern. ‘Often 
they go into technical teaching (wherein such a man may be 
considered as lost to the engineering profession) or other- 
wise vanish into a charitable obscurity. oo 

Considerations of space restrain me from giving detailed 
reasons for the above opinions, and from taking up other 
aspects of the subject equally interesting and important. I 
trust this expression of ideas may stimulate further discus- 
sion. 

Engineer. 
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Employment of Disabled Soldiers. 
I should like to put in a remark or two re the “insult to 


- wounded officers "’ in offering them positions in power houses 


and sub-stations, which I notice " E. M. F.” and Mr. Bridges 
has so ably contested. ` | . 

Being an ex-sub-station man myself, for the present serving 
in the Navy in an electrical rating, E think I am in a position 
to assure you that very few offiters have a fraction of the 
responsibilities of the man in charge of a large plant ashore. 
It seems to me that their whole ability is concentrated im 
enforcing and interpreting discipline, and that any deftness 
or engineering skill is rarely expected of them. —_ 

Therefore, these men need feel no lowering of their dignity 
in accepting a job in a power house; rather, in fact, they 
ought to feel that they have been given yet another chance 
of demonstrating their nerve and discrimination. 

I am burning to give a few detaila of the typical old 
woman’s jobs the officers in most cases have, but, having 
to maintain secrecy, I will conclude by saying that the power 
supplies require staffs consisting of. the smartest and most ` 
“experienced men, and any wounded officer who is given the 
privilege of helping to run one should consider that he is 
still doitg his bit, perhaps even more than most of his com- 
rades in the Services. ; l 

I think that the Revrew should have been less hasty in 
decrying so well-recognised a branch of the electrical proes 
sion, which is unfortunate enough to be so badly paid. 


Pa e D. F. Barton. 
August Ath, 1917. l e 


Brighouse.—Mr. A. J. Ashton, K.C., has sat as arbitrator 
in the matter of Corporation employés’ wages. The men had 
demanded an increase of remuneration bringing them to an 


~advance of 12s. per week on pre-war rates ; the Corporation offered 


only 10s, 
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-- WAR ITEMS. . : 


Exports to China.—The ‘‘ London Gazette ” for August 
Ath contains some further names of persons and bodies in 
China to whom exports may, be consigned. 


Import Prohibitions.—By a Proclamation dated August 
Mnd, the importation of the following goods is prohibited :—- 

All machinery driven by power and suitable for use 1n 
cutting, working, or operating on wood (as set out in the 
Proclamation). : 

Electrical motors up to 4 H.P. 


Export Prohibitions.—The “London Gazette” for August 
Sth contains particulars of certain alterations in the Schedule 
ot Prohibited Exports. The following beading is deleted :- - 
(A) Telegraphs (including wireless) and telephones, and in- 
struments and material for; and in its place there is substi- 
tuted :—(A) Telegraphs (including wireless) and telephones, 
and instruments and materials for, including valves for wire- 
less telegraphic apparatus. Í 

The Trade Press and War Loans.—We have received 
from Mr. Walter Judd, of Messrs. Heywood & Co., Ltd., a 
communication expressing the opinion that the technical 
Press has never received from the Government the recogni- 
tion that it deserves, and suggesting that those responsible 
for Government pnblicity should make use of such organs as 
mediums for appealing to the great industrial classes when 
next inviting applications for War Loans. j 


Cost of Electric Railway Materials in U.S.A.—The 
(‘hronicle (U.S.A.) quotes froin the * Weekly: News Letter ” 
ot W. S. Barstow & Co: (July Uth) a reference to an article 
in ‘“ The Pretzel,’ published by the Reading Transit & Light 
Co., with. regard to the increase in the.cost of materials 
essential to public utilities operating electric railways and 
central stations. The article reads :— - 

‘In a recent issue we called attention to the great advance 
in prices of some of the materials necessary in the operation 
of electric power and railway systems. We mentioned coal 
costing us $200,000 more this year than last, and increases 
of $80,000 in the annual payrolls of our employés, and an 
advance of 44 per cent. in the price of steel rails. 

“ But we were merely scratching the surface. Copper 
wire, electrical machinery, and a multitude of other things 
used in constructing, renewing, repairing, operating, and 
keeping our properties up to the high standard of efficiency 
which the public demands, are costing a whole lot more than 
they did two years ago. | i 

“We also must face the handicap of being compelled to 


place orders for, materials from three months to two years. 


ahead of time of delivery. Some materials can scarcely be 
procured at any price, Steel car wheels, for instance, have 


practically disappeared from the market. They were last ` 


heard of at $18 a piece, but-for some time it has been impos- 
sible to get anybody to quote w price on them. Cast-iron 
wheels are selling at $1 80 per 10070b., on big contracts, com- 
pares with $1 45 two years ago, an advance of about 25 per 
cent. . P ; 

“We have noted some figures at random from our pur- 
chasing department showing. the sharp advance in prices of 
some materials to-day, compared with two years ago.. 

“ Raile have increased 100 per cent. over normal pricea. 
To-day they are quoted at $55 a ton for delivery a year hence, 
and for short-time delivery the price is $75 a ton. Two 
years ago steel rails were selling at $38 20, so fhat what is 
regarded as the normal price to-day is an advance of 44 per 
cent, There is an even greater advance in special track work, 
which means curves, switches, and the like, the increase in 
these materials being fully 200 per cent. . 

“ Copper that is required in large quantities for repairs to 
trolley and electric equipment has nearly trebled {ts normal 
price. Copper trolley wire is now quoted at 38 cents a pound, 
compared with 17 cents in 1915. Copper feeder cable has 
os from 18 cénts to 344 cents a pound in the same 
period. ! en a 

“ Motor equipment has advanced over 50 per tent, and 


following are some of the other advances :— ` 


D ygtt Miah a te s fe AQIS. Si te Gam 1917. 
Track spikes... ...,... $2 15c. per 100 1b,, S4 per 100 Ib. 
Steel trolley poles .,. © S1.10c-each. . . 82 10¢. each. 
Track plates..., ..« , -24c.pound. - , 1(e, pound. 
Steel and iron bars.., lie, pound., : p: 4c) pound. 
Cotton waste ae 9c. pound. `. ,.. 13e. pound, 
Chestnut ties . „e4 ; .40c each. . ~~ 60c. each. 
Cement woe e. NS 29c. barrel. $2 9¢. barrel. 
Gravel ae. a e $1 25c, ton, $? ton. 
Crushed stone ss 50c. ton. $1 ton. 


“Dilution of Labour and Munitions.—According to an 
official statement, the Minister of Munitions (Mr. Churchill), 
accompanied by Mr. Kellaway, Major J. W. Hills, M.P., and 
, Ofticials of the Ministry of Munitions, the Admiralty, and the 
Ministry of Labour, met representatives of the Engineering 


and Shipbuilding Trades’ Federation at Westminster on Wed- - 


nesday last week. Mr. Churchill explained to the delegates 
that the principal object of the meeting was to set up an 
Advisory Committee of Trade Unionists, the appointment of 
which had been discussed at previous conferences. He ex- 


plained the circumstances which had led to his proceeding 
with the Munitions of War Bill. He stated that, having 
sone, as he thought, a long way to mect Labour in his action 
with regard to the Bill, he felt he could now fairly ask 
Labour to help him. He appealed particularly for assistance 
from the trade unions in the enrolment of an increased num- 
ber of war munitions volunteers, and in seeing that dilution 
on munitions work was carried out to a fuller extent than 
at present. He would be glad to have the views of the con- 
ference on the setting up of works committees. A friendly 
discussion followed. ` OENE . | 
Coal Shortage in Germany.—The ‘‘ Times ’’ publishes 
the following dispatch, dated August 26th, from its Amster- 
dam correspondent :— 
‘Herr Helfferich, in a speech on Germany's coal dicu 
ties in the Reichstag Main Committee on Friday, said that 
the maintenance of coal production at the present output 
demanded uninterrupted and intense labour. Especially there 
must be no strikes, such as unfortunately occurred last month 
in Upper Silesia. Every strike deprived the front of muni- 
tions and the home of the necessary domestic fuel. The Iw- 
perial Commissioner for Coal Supply gave a long explanation 
of the proposed methods for coal saving, stating plainly that 
the coal supply was inadequate to the demand. War indus- 
tries, he said, must be first supplied, and less important con- 
sumers must suffer restriction. No system of distribution was 
possible without hardships. Apart from technical difficulties 
in the way of greater output, there were difficulties connected 
with labour, the number of miners being fewer, and their 
working capacity diminished. In the debate, a member of 
the Centre said that the average working capacity of miners 
was less, and was partly due to malnutrition. The strike in 
Upper Silesia had caused a falling off of about one million 
tons, which could hardly be made up by withdrawing miners 
from the front. Industry was of opinion that proper measures 
would have ensured sufficient coal for an average winter, and 
that lack of foresight had caused the present situation. The 
stoppage of works now ordered was the cause of extraordi- 
narily great injury to industrials. ~ The measures contem- 
plated against the smaller industries were simply shocking.” 


Exemption Applications.—Middleton Tribunal has given 
conditional exemption to a permanent-way repairs labourer 
(37, C2), appealed for, on account of the shortage of labour. 
by the Electric Traction Co. 

At Aberdare, the U.D.C. appealed for Mr. A. J. Abraham 
(41);--chief engineer and tramway manager, and he was 
giver six months on condition that he continues in tbe same 
occupation. -> 7 os 

-At Oxford, Messrs. Wyatt & Son, of St. Giles, appealed. for 
E. Green (35, C1). engaged on electrical work. He was 
given two months’ temporary. exemption. ae 

At Maidstone, Mr. Micklewright appealed for the retention 
of F. R. Edwards (27, B1), electrical. engineer, and. he was 
given three months, with the. Volunteer condition. ©. eœ 
- Hull Appeal Tribunal has dismissed Military appeals against 
exemption held by four drivers on the Corporation trams, 
and in a fifth case exemption. until September Ist was 
substituted. It was stated that women drivers were not able 
to bear the strain, and that the Amalgamated Association of 
Tramway and Vehicle Workers was apposed to. women 
drivers. . a ade 

As the result of a Military appeal, exemption granted until 
November 23rd to an electrical engineer (89. Bl) with the 
peeon and Byshottles Co-operative Society has been made ` 

nal. 

Surrey Appeal Court has granted three months’ exemption 
to B, Lown (31, Class A), electrician, appealed for by Messrs. 
A. E. Read & Co., Farncombe Paper Mille. _ 

On the appeal of the Military, Faversham Tribunal has can- 
celled conditional exemption held by E. R. Epps (34), switch 
board attendant at the Corporation gewage works. He is not 
to be called up until October 13th. 

With the assent-of the Military, three months’ exemption 
has been granted to C. W. Read (36), shift engineer at the ` 
Reigate Corporation electric light works. 

-At Aylesbury, Messrs. Mackrill & Sons appealed for T. 
Pearce (40, Class A), electrical engineer, on the ground thet 


. he was indispensable, bis work including an installation at 


the Royal Bucks. Hospital. The Tribunal gave conditional 
exemption whilst working at the hospital. ae 

The Military applied at Bexley for the withdrawal of certi- 
ficates of exemption held by M. M. V. Roots (82, B1) and 
H. J. Sheridan (29, Class A), motormen on the U.D.C. tram- 
ways. It was stated that it was very important that the 
men should be retained on account of the fire at the Dart- 
ford tramway sheds. Owing to these circumstances, the Mili- 
tary Representative agreed to the appeals being respited. 

At Battle, exemption was sought for C. D. Gear (32. AN. 
electrical engineer to Viscount Hythe, at Normanhurst Hos- 
pital. The appeal was respited for a month to see if a substi- 
tute can be found. | 

Derbyshire Appeal Court has refused exemption to fhe 
electrician at Aston Hall, appealed for by Colonel Winter- 
bottom. 

Before the Hants Appeal: Court, the Bournemouth Elec- 
tricity Supply Co. appealed for a switchboard attendant: (15). 
The company stated that 130 employés were serving in the 
Forces, and only six of the-J3 men of military age jeft ware 
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` in Class A, and a substitute could not be found for the man 
asked for. Conditional exemption was conceded. > . 
` At Sheffield, final exemption until September 30th has been 
granted to T. C. Pye (20, B 2), electrical engineer. 
At Brighton, a review was made of three months’ exemp- 
tion granted to an electrical engineer (88, C2), the Military 
contending that, although he was' on munitions, he would 
be still more useful in the Army. The Tribunal decided to 
deal with the case again when the present exemption expires. 
A Buxton firm of electrical engineers appealed for an elec- 
trician (33), the only man left available for work at hvdros, 
hotels, and military establishments in the town. Lieutenant 
Kersley: ‘‘Y know what electricians are, and that it is im- 
possible to replace them. Exempgon was granted until 


Brock lst. l 
Cookham (Berks) Tribunal has refused a request for W. d, 
Windsor (35, C1), eleetriemu at Stubbings, Maidenhead 


Thicket. . ie 

At Forfarshire Appeal Tribunal, a discussion took place 
with regard to the position of Mr. C. B. Burnett, resident 
electrical engineer at Brechin electricity works, whose exemp- 
tion had been cancelled by the Burgh Tribunal. with the 
proviso that a substitute should be provided by the Military 
authorities. An agent tenet that an effort had been 
made by the authorities to substitute this man by a mechanical 
engineer, who was absolutely useless for such work, and he 
asked for a certificate of conditional exemption. — Sheriff 
Neish, pointed out that the onus was placed upon the Mili- 
tarv anthorities of providing an efficient substitute, and the 
local Tribunal’s finding was confirmed. 


REVIEWS. | 


Electric Traction.. By A. T. Dover, ALEE., Lecturer on 


r 


Electric. Traction at the Battersea Polytechnic, London. 
London: Whittaker & Co. Price 18s. net. 


This book professedly deals only with the technical con- 
siderations involved in the application of electric power to 
the working of tramways and railways, and is in the main 
a text-book for technical students, the outcome, doubtless, of 
the author’s experience in his position at the Battersea Poly- 
technic. © Nevertheless, the influence of financial considera- 
tions upon technical design, choice of plant, &c., is by no 
means ignored, and. the effect of Board of Trade regulations 
on the same matters is duly weighed. 
= A commendable feature is that the book opens with a list 

of symbols, explanations of the conventions followed in dia- 
grams, and a list of abbreviations, so that in any uncertainty 
the reader knows where to look for the meaning of the 
symbols used. ` 
“The introductory chapter gives short descriptions of the 
systems in use, with reference to practical examples, and 
tabulated data of the principal electric railways. 

The advantages of electric traction on railways are shortly 
set out, and the principal difficulty in the way of main-lme 
electrification is summarised as the excellent performance of 
the steam locomotive for fast passenger service, coupled with 
the cost of ‘conyersion. ` sO f 

In Chapter II, the mechanics of train movement, the funda- 
mental ‘‘‘speed time” ,curve is introduced and studied. 
Typical eurves for * city,” * suburban,” and main-line ser- 
vices aro given, and stress is laid upon the differences in the 
proportion of acceleration, deceleration, and free running 
required, and the conséquential differences in the motor char- 
acteristics needed for each. The importance of acceleration 
in short runs, and the limitations imposed on acceleration by 
the weight of equipment, peak load on_ stations, comfort of 
passengers, financial considerations, maintenance of rolling 
stock, and cost of energy, are well set ow. The relation be- 
tween acceleration and retardation, and the economic value 
of high retardation in saving energy by prolonging the coast- 
ing period permissible on a given running schedule is empha- 
sised. The value and low cost of high retardation compared 
with a corresponding increase in acceleration is very clearly 
brought out. Actual obtained values are given, and the 
importance of correct design in this respect in relation to 
inancial results is well shown. À ; 

The use of simplified speed-time curves for preliminary 
~alculations is explained very clearly and fully, and the con- 
struction of such curves is illustrated with figured examples. 
[Ín the course of this discussion the author gives adequate 
space to the importance of short stops on urban services 
nvolving short runs, showing the economy. to be gained by 
'utting down the station time. The consistent use of the 
accepted term ‘‘ schedule speed,” i.e., the distance between 
stops divided by the time from start to start, and ‘‘ average 
speed,’’ distance betwgen stops divided by time from start 
© stop, assists this exposition. 
num acceleration needed to obtain a given schedule speed, 
vith given retardation, is demonstrated by worked out 


, 


7 


The calculation of the mini-: 


aoe 2 
Tn a“ - 


In the method adopted by the author, the relations between 
acceleration, maximum speed, average speed, and retarda- 
tion are expressed in a form which has a rather complex 
appearance, and, in fact, involves some (dione arithmetic. 
For example, on page 12 the expression for maximum speed 
Is piven asi— | : Sg o 


Vm = Ge LS VA 28 \22_ 7 200m (28 \-. 
E ats) Nats]... 


Where Vm is maximum speed, a = acceleration in mhile- 
per hour per second, 8 = retardation in same units, V = 
average speed in miles per hour, D = distance in miles be- 
tween stops, T = running time in seconds. This formula. 
gives correct results, but, unfortunately, in working aut an 
example on page 25 an erroneous answer is printed, 24.5 
miles per hour instead of 24.8, probably a priuter’s eran. 

A somewhat sinpler-looking and distinetly amore early. 
computed expressiou can be derived from the simple geometry 
of the speed-time curve, and is here offered as an alternative, 
It is very easy to explain to a class on a blackboard :— f 


Vn = V+ ear l2 fea VE E i 
ag ; | a Seu 

v being in this case the average speed. - i 
It is a little curious that writers on this subject make so 
little use of the elementary fact that the area of a speed- 
time curve is the distance or length of run—so that all speed- 


-time curves to.the same scale between a pair of fixed points, 


must have the same area—and the simple geometrical reli- 
tions which follow. The author does use that elementary 
fact, and the full way in which the calculations are set out. 
and their derivation explained is in refreshing contrast to the 
method one frequently sees in text books, where intermediate | 
steps are silently omitted, on the apparent assumption that 
every reader knows his algebra as completely as if he were: 
reading for the Tripos. The author's experience with stu- 


© dents, the majority of. whom cannot have such mathematical 


readiness, has stood him in good stead in all the mathematical 
portions of the book, and gives i® special value as a work of- 
reference. ae. ONE 

From this, the reader passes to a description of the charac- 
teristics of continuous-current traction motors, and the. way 
in which motors are selected to suit or fit the speed-time . 
curves derived from the proposed schedule. This work is 
thoroughly well done, and the suitability of series, shunt, and -` 
compound-wound motors for various kinds of service is fully 
explained. l f 

Illustrations and descriptions of the electrical and mecha- 
nical construction of various motors are given, with a con- 
siderable explanation of the evolution of the modem D.C. — 
traction motor, and the reasons which have led to the parti- 
cular materials and constructive features now in use. The 
mechanical part is as fully discussed as the electrical. 

Single-phase and polyphase traction motors each have a | 
chapter to themselves. Probably there is no other English 
book on the subject which gives such complete details of 
these two types of motors in all their variety. . This is parti- 
cularly true of the chapter on single-phase motors, which are, 
perhaps, less well understood by the average traction engineer , 
than any others. ee 

The same characteristic thoroughness of description and co- 
ordination between theory and design is continued through .. 
the chapters dealing with motor control. These chapters 
form the most complete account of electric traction equipment 
in these departments which has fallen our way. ` 2e oe 

In a chapter on regenerative braking, a good deal of informa- 
tion is given, and if this is not quite up-to-date in respect 
of continuous-current work—e.g., nothing is said of the recent. 
American railway developments—it must be admitted in ex- | 
tenuation that the best examples are of very recent date, and 
descriptions may not have been accessible at the time of’ 
wane: Enough is said to show the modern line of develop- - 
ment. ; a or 

The same characteristic of thoroughly détailed description 
pervades the remainder of the: book. Chapters XIX, on the- 
calculation of speed-time curves and energy consumption. — 
XXIV, on overhead construction for tramways, XXVI, on 
feeding and distributing systems, and XXVII, on sub-station 
converting machinery and switchgear, may be specially com- 
mended, because they, give detailed expositions of the prin- ' 
ciples involved, the mfiterial available, and practical method: 
of design involving economical considerations, in branches .of - 
the subject on which detailed and consecutive teaching is. 
not very readily available. l | 

The book is, on the whole, a valuable compendium alike 
for the student of electric traction engineering and for the 
engineer in practice, a text-book and hand-book in one. There 
is very little room for criticism, and it can be thoroughly 
recommended for both uses. Naturally, it must fall out of 
date as a hand-book of current practice, that is inevitable in 
an art which is advancing so rapidly ‘as electric traction; the 
remedy is later editions, which ought to be called for in a ` 
reasonable time. B . 

The illustrations are copious, well selected, and well “pre. 
sented. The line drawings are particularly good, and: many 
of the photo-blocks ‘much clearer in, detail than the average 
of such illustrations.—H,.M. 8. Up Aa 
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“ SYSTEM.” 


' [COMMUNICATED. ] 


Every successful business undertaking is dependent for its 
success upon the adoption of some form of system in the 
organisation and control of its various departments and the 
work that they carry out. To the electrical engineer or 
manager of an electric supply undertaking, therefore, 
devolves the necessity for formulating a general system for 
the efficient working of his department, and for the pre- 
servation of accurate and accessible records of the growth 
and working conditions of his particular undertaking. __ 

That such arrangement will necessarily involve many 
intricacies foreign to many ordinary business concerns will 
be at once apparent to all who have had experience in the 
management of an electric supply department, or who have 
made a careful study of the facts and figures relating thereto, 
and, for this reason, there is a grave danger that the electrical 
engineer who is not the possessor of a keen business ability 
will fall into the error of adopting a system that is either 
not complete, or, on the other hand, too complete. 
is as bad as the other. 

System, like armour, may be made so heavy that all 
freedom of motion is lost ; whereas, on the other hand, it 
may be so elastic that it fails to afford the protection that 
is duly expected from it. Yet it is possible to point out 
undertakings that are snffering under either one or the 
other of these evils. A system which cannot be relaxed to 
meet special conditions, but is most rigidly adhered to in 
- all circumstances, is “ red tape,” the abhorrence of so many 
of our Government Offices in past days, and has been the 
means of losing many a good consumer of electricity. It 
has often occurred that a prospective consumer has required 
current very urgently at short notice, but this has been 


denied him on account of the formalities necessary before | 


such supply could be given. He then applies to the local 
gas company, who are usually only too anxious to meet his 
requirements, and thus add another to their already long 
list of consumers literally snatched from the hands of their 
electrical competitors. Gas companies seem to have a happy 
Knack of securing very alert business men to manage their 


affairs. The true explanation may lie in the fact that most 


gas companies are privately owned, and that their managers 
are, therefore, more free to speculate in the company’s 
interest than is the tied engineer of a Corporation electricity 
department, bh can do little in this way without the con- 
sent of the Electricity Committee. Be that as it may, the 
fact remains that many an electrical consumer has been 
absolutely sacrificed on the altar of system. 

Against this must be recorded the case of the consumer 
of electricity who was actually connected and using the 
light for nine months before the fact was discovered. The 
system in this case was capable of too much relaxation, and 


consequently a temporary connection was made late one — 


evening, unauthorised by any head of the department, and 
remained temporary, without a meter, for almost a year. 

Too much centralisation in the management of the affairs 
of a supply company is, as a rule, the result of over-system- 
atising the concern. In such a case, the concern is rarely a 
“ going ” one, for no matter how clever or how keen the chief 
may be, it is almost beyond human possibility for one brain 
to organise and control every detail in an undertaking of 
any size. Under the chief, therefore, must be appointed 
responsible assistants to whom must be entrusted the 
arrangements for the proper carrying out of the work. 

The chief who says that no information must be given 
except by himself or through the office, is centralising the 
- work too much, and the assistants under him must feel very 
small when asked a question, to have to reply, “I must 

= not—or cannot—give this information, but the chief will 
. answer any question if you care to write to him.” At the 
same time, it is not advisable to allow every man employed 
to answer any question that may be put to him, for if this 
is permitted, a great deal of time and trouble is likely to be 
taken up in correcting false or incomplete information. 

Rules and regulations for the guidance of officials and 
workmen are, in their way, excellent things, and many 
would be quite useless without them ; but too many rules 
and regulations are disastrous, in that they so restrict the 


Each 


ka 


employé that in an extrdordinary case he does not know 


how to act, and is afraid to adopt a method of his om. | 


Consequently his initiative is destroyed, and the applicatic 
of common sense to every-day problems becomes throug! 
want of practice quite beyond his mental capabilities. 

A good chief will always welcome suggestions from any 


member of his staff, and will not discourage any of his me 


by telling them they are not paid to think. 

Repetition and over-lapping in clerical work should |) 
very carefully avoided. This is not always easy, especially 
in the consumers’ department of a Corporation supp 
undertaking where all 


— + 


oney matters are dealt with byti ` 


borough treasurer ; but if there are difficulties over th — 


question of the simplification of the rendering and collectic: 
of accounts, there is no great difficulty in keeping an exec’. 
lent record of connections and all matters relating to the! 
without duplicating and repeating everything. 

The writer knows of one place where a daily and montiil; 
report gives exactly the same information. Either one + 
the other is superfluous, but both have to be sent in. 

For the proper keeping of records a system of print: 
forms should invariably be used, but these can and shoul 
be kept down to reasonable numbers. There is no ne: 
for an average supply undertaking to have forms runnin: 
into hundreds. ` 

The best system for practical utility is, without doub. 
the card index system. For consnmers’ work there shou.. 
be three distinct cards. The first card should show per- 
ticulars of the service, pressure, date connected, and apj- 
ratus on circuit. These cards can be arranged in stre: 
order. The second card, arranged alphabetically, mii 
enable any consumer to be picked out with ease. This car. 
can well show the meter number and any other meteriu: 
particulars according to the method employed. The thir: 
card must be purely a meter stock card, showing particular 
of tests on the meter and its generat history, where an 
when installed, and removed. 

To enable the mains engineer to do his work in a quic: 
and efficient manner, he should preserve a careful record «. 
large ordnance maps of every inch of main laid. He shot.: 
also keep a register of all faults that develop, the causes « 
them, and the remedies. This record must be proper; 


arranged, so that when a fault develope he can turs up th: ' 


past history of the section involved, and probably gatli: 
from this history a good idea of the cause of the pree:- 
trouble, and where it is likely to be. This knowledge w: 
largely be carried in the head of the engineer concerne.. 
but it is not system to rely on one’s memory, and, after a!!. 


-the best of memories need refreshing at times. 


ee ee i o 


-n r o oO 


In the central station the whole working is more orks _ 


of a systematic nature, and the records to be kept are i 
practically every case of a similar kind. Consequentl. 
those strange admixtures ef system and chaos wbich i- 
encountered outside are not so frequent inside. | 

The standardisation of electricity supply practice - 
something that the majority of those concerned in t! 
business would welcome, but it can only come throc:: 
proper organisation, Every engineer ‘must, theref-. 
realise the value and necessity of system by practising 
himself, but he must not allow himself to become “ sys” 
mad,” because it is as bad markmanship to fire over t: 
target as it is to fai short of it. 


The 1886 Co. : Strange Development.—The Moxow Ti: 
Governor. N. I. Astroff, has received from the Assistant Minister 
Trade and Industry information respecting the conditions on w+- ` 
the Provisional Government is disposed to liquidate the 1586 |- 
As is known, the original Town Duma calculated that the shar- 
of the 1886 Co. should pass over to the town at their nomits 
value, but the Duma afterwards changed its point of view, =- 
found it necessary to state that the price of the shares. im cr 
quence of the new industrial laws, should be reduced by 2! € 
cent. However, this view of the Town Duma not only was °° 
taken into consideration by the Provisional Government, bv! - 
even fixed the price of the shares at. 160 roubles. The announce 
ment of the Assistant Minister caused complete confusion W t+- 
Council, for the new conditions were so onerous for the town. th: 
even the old Government would not have- agreed to them. Ti=> 
fore, the Town Government has sent specially to Petrogrs: » 
member of the Council, L. N. Lyutoschenko, who will sabri: - 
report to the Assistant» Minister, and supplement it with + 
personal explanations. 
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BUSINESS NOTES. 


Book Notices.—‘ Conditions in Germany.” London : 
Boswell Printing and Publishing Co., Ltd. 3d.—Thirty-page 
pamphlet discussing the accumulating Press and other evidences 
that inside Germany there is no longer the old unity, confidence, 
and expectation of success in the war, and that matters appear 
to be taking the inevitable downward course. The pamphlet is 
written anonymously. 

Brazil Commercially Considered. ‘London: The Syren anè 
Shipping, Ltd. 5s. net.-—-In the 106 pages of fully illustrated 
matter contained in this publication the publishers have set forth 
the first results of a tour of Brazil, Argentina and Chile, which 
was made on their behalf by a Special Commissioner, Mr. D 
Paterson Maitland, with the object of helping British trade in 
South America after the war. The articles are very numerous, and 
cover many aspects of Brazilian affairs. The history of Brazil, its 
geography and economic progress, its foreign trade, its waterfalls 
and their industrial potentialities, its different imlustries (rubber. 
cotton, sugar, mining, meat, &c.), and many other .such matters 
are reviewed and described ; finely illustrated descriptions appear 
of the undertaking of the Brazilian Traction, Light and Power Co.. 
Ltd., and the Rio de Janeiro and Sao Paulo systems, also of the 
system of the Companhia Telephonica do Estado. de Nao Paulo. 
Some es are devoted to an account of shippiny services. 
especially that of the R.M.S.P. Co. Altogether. the work contains 
a great deal of information which should be of use to firms who 
are interested in export trade to Brazil. 

* Journal of the Institution of Electrical Engineers ` and Index. 
Vol. LV, No. 268. July, 1917.—This issue contains the following 
papers :—' Magnetomotive Force of Armature Windings,” by Mr. 
B. Hague ; “ Magnetic Shielding of Large Spaces,’ by Prot. E. 
Wilson ; *‘ Pressure Drop Curves for Copper Overhead Lines.“ by 
Mr. G. N. Wright ; also the twelfth list of 63 members on military 
service. r > 

‘Registration and Publication of Directors’ Names. under the 
Companies (Particulars as to Ditectors) Act. 1917." By Herbert W. 
Jordan. London: Jordan & Sons, Ltd. 6d. net. 

** Miniature Electric Light.’ By B. E. Jones. 
and Co., Ltd. Price Is. 3d. net. 

. “La Formation des Ingenieurs en France et a T Etranger.” 
Paris : Libraire, Armand Colin. Price 2 fr. 

© Proceedings of the Physical Society.” 
August L5th, 1917. 
48. net. 

* Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVI, No.8. August,1917. New York: The Institute. $1. 

Report No. 19 of the Second Section of the Electro-Technical 
Laboratory, Tokio, on “ Telephonic Transmission Losses of Bridged 
Impedances, Series Resistances and Capacitances.” 


' Trade Inquiries—According to the Bourd of Trade 
Juxrnal, a Brisbane firm of electrical engineers and merchants 
desires to get into touch with firms in this country supplying 
electric motors and generators. accessories, wires and cables, 
fittings, batteries, lamps, &c., with a view to representing them in 
Queensland. 

The Acting British Consul at Turin reports that a firm of 
manufacturers agents in that city desires to obtain agencies for 
United Kingdom manufacturers of machinery and electrical 
apparatus, who may obtain the name and address of the firm 
referred to on application to the Department of Commercial Intel- 
ligence, 73, Basinghall Street, London, E.C. 2. (Inquiry No. 315.) 


Electrical Trade in: South Africa.—The S.A. Mining 
-Jourral for July 7th states that the shortage of household filament 
lamps is getting into the acute staye, as the wholesale houses are 
said to be out of the 50-c.P. globes, therefore many of the shops 
_either have to use 32 or 100 c.p. “The price has advanced from 
6s. to 9s. per dozen for all lamps. There is a demand for small_ 
electric meters, as property owners are being compelled to protect 
themselves against the unfair consumption for radiators, electric 
kettles, irons, &c. In one instance, a block of rooms in the less 
fashionable part of the town, under a Kaffir caretaker, used over 
£20 worth of current last month, as compared with an averayre of 
£6. This extra could only be accounted for by the use of radiators 
and other warming apparatus, as a set-off against the cold weather 
experienced of late. The Municipal Supply Branch has given 
notice that owing to there being no suitable cable. due to circum- 
stances arising out of the war, the Town Council is unable to 
entertain new applications for electric supply in Johannesburg and 
26 suburban townships.” x 


Catalogues and Lists.—BRITISH THoMsoN-HOUSTON 
Co., LTD., 77, Upper Thames Street, London, E.C.—New 20-page 
list of illuminated glassware. It is printed very attractively in 
three colours, a life-like effect being given to the various illustra- 
tions of glassware by the use of coloured background panels. The 
types of glassware listed and illustrated are the well-known types 
of glass associated with the name of the company—Veluria, 
Alabas, and Calla. The list also illustrates new forms of Veluria 
dishes and bowls, and anew type of glass known as * Druid,” 
which is similar to Alabas, but less expensive. Two pages are 
devoted to listing and illustrating pure alabaster bowls. Copies 
of the list have already been distributed to holders of the B.T.H. 
Lamp and Wiring Supplies Handbook Binder. è i 

M ESSES. JOHNSON & PHILLIPS, LTD., Charlton, London, S.E. 7.— 
Three new illustrated leaflets :—No. 5 (8 pages) shows the company’s 
atandard range of underground non-disconnectiny boxes (straight 


London : Cassell 


A] 


Vol. XXIX, Part 5. 
London: The Fleetway Press. btd. Price 


through, three-way, four-way) for all types of cables, also armouring 
clamps and wiping glands; No. 1 (2 pages) tabulates particulars 
of J. and P. switch fuses (tubular cipal and No. 2 (2 pages) 
deals similarly with isolating switches, 

Trade Announccments.—MEssrs. Brooks’ ELECTRICAL 
SuppLigs Co. have commenced business as dealers in electrical 
supplies at 8, Godliman Street, London, E.C. 4. Mr. Alex. D. 


, Brockhuijsen (Dutch) is the sole proprietor. 


-THE ENTERPRISE MAUFACTURING Co., Ltp., state that they 
have terminated their arrangements with Messrs. Andrews & Co., 
and have appointed as their sole agents for Scotland Messrs. 
Pst rson & Service, 38, Bath Street, Glasgow. | 

Liquidations—Kurat. Districrs Exvecrriv UNDER- 
TAKINGS, Ltp.—Creditors must send particulars of debts, &c., to 
the liquidator, Mr. G. W. Brown, 24, Martin's Lane, E.C. 4, by 
August 31st. 

LEITNER ELECTRICAL Co., LTD., Maybury. —A second dividend 
of ls. in the £ is payable on September 10th at the offices of 
Measrs. Cortield & Cripwell, 119. Finsbury Pavement, E.C. 


LIGHTING AND POWER NOTES. 


Argentina.—The Buenos Aires Provincial town of Pata- 
rones has been without public lighting for some time past, the 
service having been suspended by the company owing to non- 
payment of the debt due to it by the community. 

The inhabitants of the town of Pergamino (Province of Buenos 
Aires) were notified recently by the local management of the 
electric light company (Compania de Electricidad de la Provincia 
de Buenos Aires) that the service would be suspended in view of the 
difficnlty the company had in collecting the municipal lighting 
debt, which amounts to over $107,000 mfn. : 

At the last moment an arrangement was come to for the .con- 
tinuance of the service, the Municipal authorities giving to the 
electric company the blank receipts for public lighting collectible 
from householders, and renewing their * pagaré“ for 841,149.94 
m/n., which fell due on May Ist last. | : a 

It is reported from San Justo and from San Antonio de Areco 
(both in the Province of Buenos Aires) that the local electric light 
companies have the intention of suspending the public service 
owing to nou-payment of accounts by the communal authorities.— 
Leeview of the Rirer Plate. GO Ee 


Burnley.—The electrical engineer has reported to his 


- Committee that, owing to the shortage of refuse for fuel, the- coal 


consumption has been seriously increased. He has prepared a 
statement showing the failuge of supplies, and this is to be.sub- 
mitted to the Cleansing Committee. : 
Crayford.—STREET Licutina.—The West Kent Electric 
Ce. has informed the P.C. that it cannot supply current for public 
lighting on London Road until the further mains are laid towards 
the parish. ae 
London. — HAMMERSMITH. —Price INCREASE. — The 
Electricity Committee has had under consideration the financial 
position of the electricity undertaking, more particularly the 
revenue now received in respect of supply to consumers. The 
Committee points out that the present charges for supply were 
fixed in 1905. The increase in the output during the past few years 
alone has enabled the Council to delay making any advance in the 
prices, but owing to the greatly increased generating costs (coal 
alone being lls. per ton in excess of the price paid in 1913-14), 
and the high prices of materials, new plant. &c., the Committee 
recommends that, as from September 29th next, the charges for 
lighting and power, including special supplies, be increased by 
124 per cent. 
Rawmarsh.—A Sub-Committee of the U.D.C. is to. meet 
the Rotherham Electricity Committee on the question of supplying 
power in the Rawmarsh district. ‘, 


Southend-on-Sea.—A motor-generator for charging at 
the refuse destructor the batteries of electrical-driverr tip wagons 
for dust collection is to be purchased, with other plant, at a'cost of 
about £500. on 

Stalybridge. — The Stalybridge, Hyde, Mossley : and 
Dukinfield Tramways and Electricity Board has resolved that.motor | 
rentals be increased by 20 per cent. from January Ist, 1918, and 

+that notice of the increase be given to consumers. 


Straits Settlements.—GEoRGE Town (PENANG) ELEC- 
TRICITY DEPARTMENT.——The report of Mr.‘O. V. Thomas, engineer 
and manager of the municipal electrical undertaking, on the year's 
working (1916) shows that 1,697,619 units were sold, an inerease of 
5°8 per cent. on the previous year's figures ; the revenue amompnted 
to $304,193'42, representing an increase of $31,418°31, or. about 
10°3 per cent. ; the gross profit was $201,139°23 (being 19°5 per 
cent. on the total expended capital, as compared with 18°22 per 
cent. in the previous year). After paying all charges due to capital 
there remained a net profit of $97,703°87, or approximately 9°5 per 
cent. on the capital expended. At the end of the year the total 
number of installations being supplied was 2,676, with an aggre- 
gate demand of 87,395 30-watt lamps, representing a net increase 
during the year of 388 installations, with a demand of 10,779 30- 
watt lamps. During the year capital expenditure was forcibly 
restricted by war conditions ; a spare balancer set (cost $2,600) was 
ordered for No. 1 sub-station, and arrived during the year. The 
total costs per unit sold amounted-to 7:74.centsland the works costs 
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to 6U5 cents. During 'the year four faults occurred on the ‘mains, 


three in the old V.B. sheathed cables and one in a-lead-sheathed ` 


cable; the latter was traced to mechanical namaze in connection 
with repairs to water mains. 

In his report Mr. Thomas remarks that the question i the 
ređuction of the charges for lighting and power would doubtless 
commend itself to the Commissioners in notmal times, but havi 
in view the fact that any reduction in charges would be followed 
by an increase in the number of applications for supply, and would 
hasten the time when capital extensions in plant and mains would 
imperatively be needed, it has been decided to make no change 
until the war is ended. 


U.S.A.—A recent issue of Power described the remodelling 
of the Ashley Street station at St. Louis. This plant as originally 
designed had a capacity of 12.060 KW. (in 1903), made up of five 
vertical-compound reciprocating engines and generatora, with 28 
Scotch marine boilers. 

In 1905, after the station hud been in use a little over a vear. it 
was decided to install four 5,000-KW. turbine units, for whaéch 
space was found in the engine room, and to provide steam, 40 
water-tube boilers were installed on a second floor in the boiler 
house. 

In 1908 it was found necessary to further increase the plant, 
and 12,000-KW, turbine sets were installed in place of the 5.0U00-KW. 
sets, the original condensers and auxiliaries serving for the new 
plant. Twelve of the old marine boilers were replaced by a similar 
number of Babcock boilers, and the capacity of the station reached 
64,000 KW. = 

In the meantime, the Keokuk hydro-electric plant was built. 
and the St. Louis Co. obtained further power from that source for 
several years. 

In 1915, however, it was decided to increase the steam plant by 
substituting a 20, 000-KW. horizontal Curtis turbine set for one of 
the orginal reciprocating sets. The generator is a 4,500- volt, 
60-cycle, three-phase unit, with four poles, and is rated at 
20,000 KW. at 80 per cent. power factor ; speed, 1,800 R.P.M. 

To supply additional steam, the remainder of the old marine 
boilers were removed, and 10 modern water-tube boilers replaced 
them. It is intended to proceed with this substitution by large 
plant units to bring up the station-plant capacity to 116,000 Kw. 

Tests on the latest turbine show that it is running well under 
the guarantees of steam consumption, viz., 114 lb. per KW.-hour 
with | in. absolute back Dione 225 1b. steam prengue; and 150° of 
superheat. 

When the present plans are complete, the original station 
designed for 12,000 Kw. will contain an installation of 116.000 KW. 


Wigan.—Paice Revisron.—The Corporation has given 
notice that the scale of charges for electricity supplied for power 
purposes by the Corporation to all ordinary consumers will, as from 
October Ist, 1917, be revised as follows :—For the first 500 units 
supplied per quarter, 2d. per unit; between 500 and 1.000, 13d. per 
unit ; between 1,000 and 1,500, 14d. per unit; between 1,500 and 
2,000, 14d. per unit ; and for all over 2,000, 1d. per unit, plus in 
each case 25 per cent. : " 
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TRAMWAY AND RAILWAY NOTES. 


Blackpool.—A Corporation car proceeding along Lytham 
Road on August 25th ran off the line ; the driver was injured, and 
had to be removed to hospital. 

Bolton.—The rail wear problem is peing solved at Bolton 
by the employment of the Woods-Gilbert rail planer. recently 


described in our pages, a couple of which machines are now at - 


work in the borough. On the invitation of the Woods-Gilbert 
(British) Rail Grinding and Milling Co., representatives of various 
tramway authorities in Lancashire met at Bolton, last week, to see 
the machines at work. The borough engineer, Mr. E. Ll. Morgan, 
who is responsible for the maintenance of the track,-has recom- 
mended that 44,667 yards of single rail require to be re-grooved, 
16,710 yards to be planed, and a large number of joints treated for 
“hammering.” The contract price for the whole of the work is 
£6,140. He considers that the cost of removing the corrugations, 
~ £15253, should be charged to revenue, and the balance would thus 
work out at £383 per mile of track treated. Even if only three 
years are added to the life of the rails, the saving of the deprecia- 
tion fund by the extended life of the track will amount to £552 
per mile. 


Bradford.— HOLIDAY AEN. —Approximate figures 
of the tramway traffic during the Bowliug ‘“ Tide” week—an 
increasingly popular general holiday for a big proportion of the RERA 
trial population, which immediately follows the Bank Holiday 
period—show greatly increased takings as compared with last year. 
The bookings of through tickets between Bradford and Leeds for 
this period totalled 25,200, as against 22,400 for the same period 
last year, though last year there was a 10 minutes’ service, as 
against a through-car 15 minutes’ service this year, owing to 
labour shortage. 


Dover.—A B. of T. inquiry has been held regarding the 
recent tramway accident, which resulted in 11 persons being killed 
and 59 injured. 

At the Coroner's inquest, held on August 29th, a verdict was 
returned that the accident was due to an error of judgment on the 
p art of the driver, whom it was considered was too inexperienced. 


Glasgow.—The traffic receipts of the Corporation’s tram- 
ways last week were £25,901, as compared with £23,638 in the 
corresponding week of August last year, and the number of 
passengers carried, 7,883,645. The car-milea run’ were 509940. 


Compared with last year, there is an improvement on the” receipts ` 


since the beginning of the financial year on June lst, the ae 
for 1917 being £296,800, as against £264,256. `. 


Ipswich.—In „order to save time and expense in the 
maintenance of the cars, and also in view of the frequent. collisions 
between cars and other vehicles in the streets due to the absence of 
street lighting, the Corporation has decided that, for the remaining 
period of the war, the fancy painting of the cars-shall be aban- 
doned, and that in place thereof the cars shall be painted two 
shades of prey. with a limited amount of black lining. * 


Leeds.—A recent statement on. the (| ‘orpotation tramear 
services shows that the receipts since the beginning of the curren! 
financial year have increased by over £1,000 per- week on the 
figures of last. year, though last year the total income, for the fint 
time in the undertaking" s history, exceeded half a million pounds. 
The actual figure was £515,806. It is confidently expected: that 
this record will be mach surpassed at the end of the present year. 
The receipts of the first 20 weeks of this year are hicher by £22 423 
than for the corresponding period of last ‘year. 


London.—L.C.C.—The traffic returns of the L.C.C. 
tramway undertaking for the week, ended August 22nd show 
receipts £58.527, as compared with £49,848 in the corresponding 
week last year. From April lst to August 22nd the receipts wer 
£1,146.260, as against £1,.002,591 in the corresponding period in 
1916. j 


Manchester. — TRaFric CONGESTION REeEpoRT.— The 
Special Traffic Congestion Committee of the City Council has issued 
its report, and the far-reaching proposals for dealing with a press- 
ing problem, and involving an estimated cost of a million and 
a-half sterling, are exciting keen Gomment. The Tramways Com- 
mittee had pointed out the need. for new arterial roads into the 


city, and other Committees had reported upon the great traffic con- 


gestion in the centre of the city. The Special Committee consider: 
that there should be a limitation of tramway traffic within a cer- 
tain prescribed area in the centre of the city, that additional 
arterial routes should be opened out, and that tramway terminals 
should be established. The following sites are suggested as ter- 
minals :---Old Infirmary site. St. Peter's Square. Cannon Street. 
Albert Square, Marsden Square, and Stevenson Square. The Con- 
gestion Committee is of opinion that these terminals are absolutely 
necessary, and by their adoption the number of cars passing along 
the principal streets inthe centre of the city can be réduced by at 
least 50 per cent. 


Nottingham.—Due to a car which was re Derby 
Road temporarily getting out of control, several alarmed passengers 
attempted to jump off, and six of them were removed to the 
hospital for treatment of their i injuries. — 


Straits Settlements.— GEORGE Town (Pax ANG) Taan- 


_ways.—During the 11th year of operation the municipal tramway: 


carried 5,560,398 passengers, as compared with 5,177.474 in: the 

previous year; the car-mileage was 502,731. The total revenue 

during the year amounted to $151, 408°42, and: the operating costs 
to $91,735" 95, or 18°40 cents per car-mile. ; 


TELEGRAPH AND TELEPHONE NOTES, 


Australia-New Zealand Telegraphs.—The first messan: 
by the new Eastern Extension cable from Wellington to Sydner 
was sent by Sir Joseph Ward on August 23rd. 


‘Leeds Wireless School.—~ Under instruction of the 
Marconi Co., in co-operation with the Admiralty, the Leeds Educa- 


~ tion Authority i is to undertake the training of wireless operators 


on a large scale. Early i a September a start is to be made with 
40 youths, but arrangements are to be made for the -provision of 
training for 200 students at a time, fora six months’ course. 


South America.—It is reported from Rio de Janeiro that 
the Brazilian Government has refused to accede to a petition pre 
sented by the Marconi Co. for the installation of a high-power 
station in Amazonas.— Reriew of the River Plate. 


CONTRACTS OPEN AND CLOSED. 


ra SEE OPEN; 


aa e rivE.—October 10th.. Department 
of-the Navy. Pumping plant and equipment for the Commonwealth 
Naval . Dockyard, Cockateo Island, Sydney. Specifications from 
the Director of Navy Contracts, Melbourne. 


Dubtin.—September 11th. Electricity Supply Committee. 
Twelve months’ supply of cables, troughing, bends, section pillars, 
service boxes, &c. See ‘' Official Notices ` to-day. 


Dunfermline.—September 6th. School Board. Instal- 
‘Jatiou of electric lighting at the Rosyth New School. Mr. D. 
Gorrie, Clerk to the Board, 104, High Street. f 
- “London. — BERMONDSEY. — Sept. 7th. B.C. 500-Kw. 


rotary converter. See “ Official Notices” August 3rd. 


Stockton-on-Tees. — September 10th. District Fund 
Gas and Electricity Committees. Stores, &c., for six months. See 
-" Otfivial Notices * to-day. 


‘CLOSED. 
i oaia —T.C. Accepted tenders :— 
F . Ransome, Sims & Jefferies.—Four electric 2-ton “Orwell” vehicles, with 
- electric tipping bodies, and “Ironclad Exide” batteries, £932 each, 
| ~$G. Brill & Co.—Tramway castings and journal! boxes, £44 Ls. 
. ‘Seindoa=- Electr bells and fire-alarms for new factory : 
M Napier-Kimber, Ltd. 
#  Tilbury.—U.D. C. Refuse destructor : Heenan & Froude, 
© £5,308. 
2 
$i 
a ~ NOTES. 
” 


'  Electrołtytic Disinfecting Floid— During the year 1916, 
according to the report of Dr. F. W. Alexander, Medical Officer of 
` Health to the Borough of Stepney, 26.790 gallons of electrolytic 
dismfevtant were manufactured, making 53.580 gallons as diluted 
for. distribution. The cost was, for materials, £74; electrical 
energy, £40; total, €114; on account of the war, the price of 
materials has considerably increased. Since the installation of the 
plant, a period of 11 years, 445,569 gallons of the fluid have been 
mantfactured at a cost for. electricity of £490, and materials £455 
(about 4d. per gallon). | 


“Volunteer Notes.—CoUNTY oF LONDON VOLUNTEER 
ENGINEEES (FIELD COMPANIES). —Headquarters, Balderton Street, 
Oxford Street, W. 1. 

Orders for the week, by Lieut.-Colone!l C. B. Clay, V.D., commanding :— 

Extract from London azette, August 23rd :— 

Corxty oF LONDON VOLUNTEER ENGINEERS.—Lieut.-Colonel C. B. Clay 
(Lieug.-Colonel, late Lancs. Volunteer Artillery) to be Temporary Major 
(May 15th); E.C. P. Monson (late Major City of London Rifles) to be Tempo- 
ie Major aaco in command) (May 15th). 

o be Temporary Captains.. D. Bentley, E.G. Fleming, W. Hynam (late 
Captain, Reserve of Officers), F. M. Yearsley (late Captain, 16th "Midx. Volun- 
teer Rifles) to be Temporary Captain and Adjutant (May 15th). . 

To be Temporary Lseuts.—W. J. A. Watkins, A. J. N. Gerard (May 13th). 

To be’ Temporary Second Lieuts.—P. Bowden, C. E. Campbell. A. Champion 
to be Temporary Hon. Lieut. and Quartermaster (May 15th). 

ar for the Week.—Lieut. W. J. A. Watkins. 

onday, September 3rd.—Technical instruction (searchlight) for No. 8 Com- 

pany, Right: Half Company, at Regency Street. Drill, No. 8 Company, Left 
Half Company. Signalling Class, 6.90. Recruits’ Drill, 6.30 
Tuesday, Septem’ 4th. —Physical dril] and bayonet fighting, 7.80. 
Wedaneglay, ahs goon 5th.—Drill and elementary bridge construction for 
No. 1 Company, Left Half Company. 
Thursday, September 6th.—Dril) and elementary bridge construction for No. 2 
conpany, Left Half pompan f: Signalling Class, 6.30, Ambulance Class, 6.30. 
tember Tth echnical instruction (searchlight) for No.3 Company, 
Left mpany, at pul Sa Street. Drill, No. 3 Company, Right Half 
Company. Recruits 
Musketry.— All N.C.O.’s and men who have signed the “A ” and “ Bp" agree- 
menta are required to attend during this month to re-classify in order to enable 
the corps to obtain the capitation grant. Preference will bé given to those 
men in firin This does not apply to those who hold the proficiency badge. 
Arratetes. he new issue armlets can now be had at Headquarters, and every 
enrolled man must obtain one without delay; at the same time, all old red 
armilets (now obsolete) must be returned. 
Nate.— Unless rothepy ine indicated, all drills will take place at Headquarters, 


(By order) Macigop YEARSLEY. 


War Honours, — Tur ORDER OF THR BRITISH EMPIRE.— 
On August 25th there were published the first lists of men and 
women- who have been appointed to the new Orders instituted in 
recorhition of services rendered in connection with the war. The 
appointments to the Order of the British Empire include the 
tollowingr :-- - 

Axights Grand Cross.—Lord Emmott, G.C.M.G. (Director of the 
War Tradé Department) ; Baron Moulton, K.C.B., E.R.S. (Director- 
General of Explosives); Sir Eric Geddes, K.C.B. (Transportation) ; 
the Hor. Arthur Stanley (British Red Cross Society). 

Knights. Commander.—G. J. Carter, Esq. (Cammell, Laird & Co., 
Birkénhead): Dugald Clerk, Esq. (Board of Invention and Research 
Admiralty, -and Ministry of Munitions Inventions Department) ; 
C. W, Fielding, Esq. (Chairman of Materials and Metals Economy 
(‘ornagitteg.: Ministry of Munitions) ; A. E. Herbert, Esq. (Deputy 
DireétofsGeneral of Machine Tools, &c., Ministry of Munitions); 
John Hunter, Esq. (Director of Factory Construction and of Iron 
ind Steel Production, Ministry of Munitions); Prof. H. S. Jack- 
Low, FIRS: (Chemical Adviser to the Optical Research Branch of 
Ministry of Munitions); L. W. Llewelyn, Esq. (Director of 
Materials, &c.. Ministry of Munitions); Lynden Macassey. Esq.. 
K.C. (Director of Shipyards Labour, &c.) ; Cecil Partridge, Esq. 
‘Manager: and Secretary, Metropolitan Munitions Committee) ; 
LY M. Polloek, K.C., M.P. (Controller Foreign Trade Piri : 
sir Vincent L. Raven (Deputy-Controller, Navy); F. W. S. Stokes, 
Esq. (Chairman of East Anglian Munitions Committee) ; ; Bichard 


vhrelfall,.Esq., F.R.S. (Advisory Council of Industrial and Scientific - 


research). 
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Commanders.—Prof. H. B. Baker, F.R.S., Professor of Chemistry. 
Imperial Collegeof Science and Technology (Ministry of Munitions) ; 
Leonard Bairstow, Esq., F.R.S. (Chief of Aerodynamics, National 
Physical Laboratory); C. W. Bryant, Esq. (managing director. of 
Messrs. Brotherhoods, Ltd.) ; J. T. Brownlie, Esq. (Amalgamated 
Society of Engineers); Prof. W. H. Bragg, F.R.S. (Buard of 
Invention and Research, Admiralty); A. E. L. Chorlton. Esq. 
(Board of Invention and Research, Admiralty); W. Duddell. Esq.. 
F.R.S. (Board of Invention and Research, Admiralty, also. Munitions 
Inventions Board); A. S. Esslemont, Esq. (Director of Optical 
Munitions and Glassware); F. W. Harbord, Esq. (Consulting 
Metalluryist, Ministry of Munitions); A. Laing, Esq. (Wallsend 
Slipway and Engineering Co.) ; C. S. Parker, Esq. (Member of the 
Commission Internationale de Ravitaillement); P. J. Pybus, Esq. 
(Labour Supply Department of the Ministry of Munitions), Phoenix 
Dynamo Manufacturing Co.. Bradford ; Prof. J. F. Thorpe, F.R.S. 
(Chemical Advisory Committee); Sir G. Croydon Marks, M.P. 
(Labour Department. Ministry of Munitions). 

Oficers.—G. Cumming, Esq. (engineering managing director, 
Harland & Wolff); G. K. B. Elphinstone. Esq. (managing director 
of Elliott Bros., Ltd.): M. B. Field, Esq. (director of Kelvin, 


- Bottomley & Baird, Ltd.); G. P. Harben (Anglo-Italian Trade 


Commissioner); Prof. J. C. McLennan (Professor of Physics, 
Toronto University). 

Members.—G. H. Baillie, Esq. (Chief: Technical Officer. Labour 
Supply Department, Ministry of Munitions); R. Clarke, Esq. 
(Aviation Electrician. Telegraphist, &c., Admiralty) ; H. Schofield 


(Principal of Loughborough Technical Institute); W. Simcox 


(Amalgamated Society of Engineers); C. Taylor (Amalgamated 
Society of Engineers). 


Inquiry.—The maker of the Angelus electric fire is 
asked for. 


Miners’ Wages.—The Executive Committee of the 
Miners’ Federation of Great Britain met the Controller of Coal 
Mines, on Tuesday, and put before him a request for an increase of 
25 per cent. on present earnings. Mr. Smillie, the president. and 
Mr. Herbert Smith, the vice-president, of the Federation, stated 
the grounds on which the request was based. The Controller 
undertook to lay the matter before the Government and to com- 
municate the result to the secretary of the Federation at the 
earliest possible moment. It was reported that the miners in one 
of the important Midland areas were at present working out their 
notices, and threatened to come qut on strike unless an immediate 
advance in wage was given. The Controller of Coal Mines and the 
Executive of the Miners’ Federation expressed the hope that no 
action of this kind would be taken until the Government had had 
time to consider the application now put forward. 


Charity Sports at Chelmsford.—Three large works in 
the town—-viz., Messrs. Crompton & Co.. Ltd., the Hoffmann 
Manufacturing Co., Ltd., and Marconi’s Wireless Works Co.. Ltd.— 
carried out a most interesting sports meeting arranged amongst the 


` employés on the ground kindly lent by the Crompton Club, on 


Saturday.‘ August 25th. There was a record attendance of the 
public, who not only had an enjoyable afternoon, but also helped 
three worthy objects—the Essex Regiment Comforts’ Fund, the 
Essex Regiment Prisoners of War Fund, and the St. Dunstan's 
Hostel for Blinded Soldiers and Sailors. Most of the events were 
restricted to employés of the works, but the few open ones 
attracted large entries, many of the men being in khaki. The 


races were got off in splendid time, the punctuality being remark- | 


able, and-upon this the officials are to be warmly commended. In 
the reserved enclosure were many wounded soldiers from the local 
hospitals, these being guests. The prize money was kindly pro- 
vided by the directors of the three companies. The band of the 
270th Battalion provided excellent music, and there were amuse- 
ments of every kind. The Chelmsford V.A.D., under Instructor 
Runter, were in attendance, but there were no accidents. - Mr. 
Percy G. Cheve rton, of Compton’ s, acted as hon. secretary. The 
Executive Committee was composed of three representatives from 
each of the three works. Mr. J. Barker was starter. 

The events included running, walking, cycle, hurdle, blindfold. 
Crompton’ s easily secured 
pride of plaçe in the matter of prizes, winning 9 firsts, 5 seconde, 
and 5 thirds; Marconi's were second with 5 firsts, 5 seconds. and 
3 thirds: while Hoffmann’s secured 2 firsts, 5 seconds, 5 thirds. 


The prizes were distributed by Mrs. Britten, wife of Mr. Thomas . 


Britten, director to Messrs. Crompton & Co., Ltd. Thanks to Mrs. 
Britten were voiced by Mr. T. Clarkson, and Mrs. Britten suitably 
replied. Mr. Geoffrey Barrett thanked the bon. sec., Committee, 
and officials, aud Mr. Percy G. Cheverton acknowledged the com- 
pliment. In the evening a grand al freseo concert took place on 
the bowling green, and there was a record attendance ; several 
London artistes -appeared. During the interval of the concert, a 
very popular draw took place, for which 2,500 tickets had been 
sold. The first prize was a bicycle ; the second, two War Savings 
Certificates ; and the third, one War Savings Certificate. There 
was also dancing, the musio being provided by the Yorkshire 
Regiment Band. 


Road Damage by Motor-’buses.—Mr. Chapman, the 
suryetor for Kent. in a report to the County Council on the damage 
done to main roads by motor-'bus traffic. states that 314 miles of 
county main roads and 104 miles of borough and urban roads 
carry this traffic. He estimates that £550,000 would be required 
to re-surface with bituminous material those of the main roads not 
already so treated, including the cost of strengthening the roads, 
and suggests that legislation is necessary to ensure a more adequate 
contribution from heavy and high-speed traffic for this purpose, 
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Strike at -Belfast.—With reference to a strike of 
members of the Electrical Trades Union employed in the tramways 
department of Belfast Corporation. we learn that a number of men 
in the electricity department have been called out in consequence. 
We understand that the dispute arises out of a difference of opinion 
between the manager of the tramways and the Electrical Trades 
Union as to whether or not the men engaged in maintaining the 
overhead equipment of the tramways should be paid the standard 
rate for electrician’s work. 


Prohibited Exports.—The Supplement to the Bourd of 


Trade Journal of August 30th contains complete lists of articles 
which, according to the latest information received by the Board 
of Trade, are prohibited to be exported from Denmark. France 
(including Algeria), Italy, Japan. and the Netherlands. The 
Supplement also contains the list of articles (complete to date) 
which are prohibited to be exported from the United Kingdom. 


Institution and Lecture Notes.—Iron and Steel Insti- 
tute.—At the autumn meeting to be held on September 20th and 
2ist at the Institution of Civil Engineers, London, the following 
papers are down for consideration :— 


G. P and T. B. Rogerson, ‘Present Practice in Briquetting of Iron 
res,” 

W. J. Brooke and F. F. Hunting, ‘t Microstructure of Commercially Pure 

Iron between Ar, and Arg.” i 
` E. D. Campbell and W. C. Dowd, “The Influence of Heat Treatment on 

the Electrical and Therinal Resistivity and Thermo-Electric-Potential 
of some Steels.” 

G. Charpy and A. Cornu-Thenard, “ New Impact Testing Experiments.” 

J. E. Hurst, ‘‘ Heat Treatment of Grey Gastron.” 

E. F. Law, “Effect of Mass on Heat Treatinent.” : 

T. D. Morgans and F. Rogers, “Investigation upon a Cast of Acid Open- 
-Hearth Steel.” 

F. Rogers, ‘The Acid Open-Hearth Process.” 

J. H. Whiteley, “The Eggertz Test for Combined Carbon in Steel.” 

FE. B. Wolff, “Failure of Boiler Plates in Service and Investigation of 

Stresses occurring in Riveted Joints." 


Mr. Gerard’s Disclosures.—In the course of Wednes- 
day's contribution to his work “ My Four Years in Germany,” in 
the Daily Telegraph, Mr. J. W. Gerard, late U.S. Ambassador in 
Berlin, mentions a visit paid by himself and Prince Henry, in com- 
pany with Mr. S. Bergmann, to the Bergmann electrical works. 
Later he refers to a delayed cable contraet as follows :—" Before 
the war there was but one cable direct from Germany to America. 
This cable was owned by a German company, and reached America 
ria the Azore Islands. I endeavoured to obtain permission for the 


Western Union Co. to land a cable in Germany, but the opposition _ 


of the German company, which did not desire to have its mono- 
poly interfered with, caused the applications of the Western Union 
to be definitely pigeon-holed. After the outbreak of the war. in 
August, 1914, when I told this to Ballin. of the Hamburg-American 
Line, and Von Gwinner, head of the Deutsche Bank, and when 
they thought of how much they could have-saved for themselves 
and Germany and their companies if there had been an American- 
owned cable landing in Germany. their anger at the delay on the 
part of official "Germany knew no bounds. 
time I received an answer from the Foreiyn Office granting the 
application of the Western Union Co.. providing the cable went 
direct to America. This concession, however. came too late. and, 
naturally, the Western Union did not take up the matter during 
the war.” 


Hints to Traders with Italy.— The following hints 
to British manufacturers are taken from the Annual Report 
for 1916 of the British Chamber of Comimerce at Nice :— 

- ‘Many German goods are simply cheap imitations of British 
manufactures. Of course, if and when British labour is fully 
occupied, it would be undesirable to divert it from making high- 
grade goods (for which there is a good demand) in order to turn 
out low-grade goods in which competition is severe. Nevertheless, 
some German goods, particularly hardware, are exactly suited to 
certain markets, owing to their lightness and cheapness, and 
Colonial ‘and foreign buyers often find the German articles more 
convenient if not of better value. Again. when the British manu- 
facturer refuses to pack his goods in a form convenient to his 
customers, he deliberately puts himself out of the market. So long 
as British manufacturers persist in such an attitude they will find 
it impossible to drive the German trader from the markets where 
he: has been established. At the present time. no doubt, these 
markets are being tempted to test the dearer and better British 
goods ; but this will not last. In many cases, of course, British 
goods are better by much more than the difference in price. but 
where it is impossible to cheapen production the buyer should be 
stimulated by a more active advertising policy, and by other methods, 
such as for instance, the placing of goods prominently in whole- 
sale showrooms; the distribution of leaflets setting out in the 
language of the country the selling points and merits of the par- 
ticular goods ; and by generous advertising in foreign newspapers. 
The primary need is, however, to supply goods so that they can be 
disposed of with a minimum of trouble. which is of special conse- 
quence where labour is scarce and costly. Another point of great 
importance is that few manufacturers do their own shipping. They 
do. not realise sufficiently that the price which determines the sale 
of goods is not the cost at the factory, but the cost delivered in the 
consumer's market. As regards the ultimate buyer. it makes not 
the slightest difference whether a low price is brought about’ by 
economies in manufacture, packing, freight. or reduction of break- 
ages. If manufacturers are working on too small a scale to do 
their own shipping at rock-bottom cost. they should either utilise the 
services of merchants or adopt some co-operative method which 
will enable them to share in a single efficient and cconomical 
selling organisation. If they do their own selling they should 


Within a very short ' 


realise that it is as much to their interest to make economies in the 
packing and shipping of goods as in reducing the cost of many. 
facture.” — Board of Trade Journal. 


Educational.— City AND GUILDS TECHNICAL COLLEGE. 
Leonard Street. E.C.—The entrance examination for students who 
have not matriculated will be held on September 18th. 

UNIVERSITY OF LONDON, KING'S COLLEGE FACULTY oF Eyci- 
NEERING.—Next term begins on October 3rd. For full particular 
see our advertisement pages to-day. 

THE GOLDSMID SCHOLARSHIP.—The examination for the Gold. 
smid Engineering Entrance Scholarship at University College. 
London, value £30 a year for three years, will take place in 
September. Candidates should apply to the Secretary of University 
College, London, for full particulars as soon as possible, and not 
later than September 11th. 


Appointments Vacant.—Five assistant foremen for the 
Government of India Gun and Shell Factory, Cossipore ; switch. 
board attendant (35s.), for the Swindon Corporation electricity 
works ; wireman-jointer, for the Heckmondwike electricity works ; 
men, with experience of up-to-date power station or distributing 
practice, are wanted by the Rotherham Corporation ; assistant 
mains superintendent for the Darlington Corporation Elevtricity 
Department ; charge shift engineer (£250) for the L.C.C. tramway 
generating station; shift engineer for the Eccles Corporation 
electricity works. See our advertisement pages to-day. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their morements. 


Central Station Officials.—Southend--on-Sea T.C. has de 
clined to allow the electrical engineer, Mr. BIRKETT, to serve 
two or four days per week for three or four months with the 
n Control Board. The refusal is owing to the depleted 
stafi. ; 

Major W. A. ViGNoOLES, borough electrical engineer, 
Grimsby, has relinquished the acting rank of lieutenant- 
colonel on ceasing to command a service battalion of the 
Lincolnshire Regiment. B : 

General.— Messrs. Kincaid, Waller, Manville & Dawa» 
have removed to 3, Central Buildings, Westminster, S.W. 1. 
the Government having requisitioned St. Stephen’s House. 

In the electrical engineering shop at Rosyth Dockyard. 
David Adamson, recently a boy writer, was presented with 
a Carnegie Hero Fund watch for heroism displayed in rescuiny 
a child from drowning. In the presence of members of the 
staffs of the several departments the watch was handed over 
by Rear-Admiral H. H. Bruce, Commander Superintendent. 
Mr. A. J. Ford, of the electrical department, replied for 


- Adamson. 


Mr. R. G. Scorr, of the Sunderland Forge & Electncal 
Engineering Co., Ltd., was married on Saturday last in the 
Wearside borough to Miss F. O. Huntley, local orgaman: 
secretary of the Red Cross Society. 

It is announced that the Minister of Munitions has ap 
pointed Mr. A. H. Collinson, who is at present Director of 
Inspection in Munition Areas, to be Controller of Inspection. 
in place of Sir Sothern Holland, appointed to the Admiralty 
for special work. 


Roll of Honour.—We regret to learn than Lieutenant J. 5. 
B. PLUMMER, Leicester Regiment, who only returned to France 
on the 7th inst. (his return was. mentioned m our issue o 
August 10th) is reported by, the War Office to be wounded 
and missing. ae 

Private R. Fioyp, Highland L.I., who has fallen .in actin. 
was an apprentice to electrical cagineering at the works of 
the British Westinghouse Co.. Ltd.. Manchester. 

Corporal D. C. Davis, R.E.. who has been killed at the 
Front by a bullet from: an enemy aeroplane, was formerh 
on the staff of the Isle of Thanet Tramways & Electric Light 
Co.. Ltd., and enlisted whilst holding an important postich 
with the Argentine Railway Co. at Buenos Aires. 

Rifleman A. Burrows, K.R.R., killed by shell, was ew- 
ployed by the Chloride Electrical Storage Co., Lta., Chften 
Junction. * 2 

Rifleman J. Crastres. K.R.R.. killed in action, wae an cie- 
trician at Rochdale. l S 

Private T. Sutcutrre, Royal Inniskillings Fusiliers, whe" 
in hospital wounded, was employed on the clerical maf at 
Rochdale Corporation electricity works. , a 

Private W. Parker, King’s (Liverpool) Regiment, whe has 
died from heart failure after gas poisoning, was employed bs 
Messrs. Dick, Kerr & Co. Private Bowes, L.N.L. Regiment 
also employed by the sume firm, has been killed in action. 

Second-Lieutenant F. Newton, af the Cheshire Regimen! 
killed in action, was employed by Messrs. Electromoter? 
Ltd.. Openshaw. 

Private E. G. Wnreuran, Machine Gun Company. Grens- 
dier Guards, of Manchester, who has been killed whilst ser 
ing in’ France. aged 21 vears, was employed at the Clayt 
electricity works. . 

Electrical Wireman G. BE. Wriatams, of Marsh Greer. 
Warrington, aged 21, has ost his life at sea. He was servm: 
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on a destroyer which struck a mine. He was a switchboard 
attendant at thé Wigan Corporation electricity works. 

Private J. R. Bowes, Loyal North Lancs. Regiment, killed 
in action, was employed by Messrs. Dick, Kerr & Co., Ltd., 
Preston. 

Private J. WILLIAMSON, Lancs. Fusiliers, presumed killed, 
utter being reported missing, was a former employe of the 
British Westinghouse Co., Ltd., Trafford, Park. . 

Private N. Dennis, West Riding Regiment, formerly em- 
ployed in the Halifax Corporation tramways department, has 
been awarded the Military Medal. 

Corporal T. H. Kirsy, R.F.A., killed in action, was on the 
clerical staff of Messrs. R. Galsworthy & Sons, electrical 
fitters, Leeds. 

Lance-Corporal J. W. ALbeck, R.E., wounded, was em- 
ployed at the Bradford city electricity works. Valle y Road. 

Private J. PRINCE, of the King’s (Liverpool) Regiment, 
killed in action, was employed by Messrs. Dick, Kerr & Co., 
Ltd., Preston. 

Second-Lieutenant JoHN C. Jackson, Manchester Regi- 
ment, reported missing and believed killed, was a student for 
electrical engineering at the School of Technology, Manches- 
ter, prior to the war. 

Bombardier W. H. Arrey, R.G.A., who has fallen in action, 
was on the staff of the Croydon Corporation electricity works. 

The Military Medal for bravery has been awarded to Bom- 
hardier E. S. Howarpb, R.F.A., who was electrician at the 
Victoria Hall, York. 

Mr. Percy Jonn Pysts, who is a Commander of the new 
Order of the British Empire. and who is described in the 
honours list as having rendered valuable services to the 
Labour Supply Department of the Ministry of Munitions, is 
the managing director of the Phanix Dynamo Manufactur- 
ing Co., Ltd., Bradford, and is at present in charge of hydro- 
plane construction work. In connection with the work for 
which he has received his honour, Mr. Pybus carried out an 
investigation for the Prime Minister with regard to the 
application of women to the manufacture of munitions. the 
inquiry leading to the publication of a book by him, entitled 
i Women on Munitions of War,” for which Mr. Lloyd George 
wrote. a preface. 

Lance-Corporal C. Brsuop, Sussex Regiment. a former em- 
novè of the Brush Electrical Engineering Co., at Lough- 
borough, a been killed in action. 

Private J. W. Warner, Seaforth Hibbani who was 
employed at the power station of the Leeds Corporation 
tramways, is in hospital at Etaples wounded. 

Private R. ASPINALL, of the Loyal North Lancashire Regi- 
ment, who was previously reported missing. is now stated to 
have been killed. He was employed by Messrs. Dick, Kerr 
and Co.. Ltd., Preston. 

Signaller J. SHERRINGTON. Heavy Trench Mortar Battery, 
an emplové of Messrs. Dick, Kerr & Co., Ltd.. Preston, is 
paa apal at Leicester, having been gassed in- France in 
July. 

Bombardier W. Bincurty, R.F.A., formerly in the general 
office of the Tndia-Rubber Co.. Silvertown. has been killed in 
action. and Sergeant F. Hisparp, R.F.A.. formerly in the 
sime department, was wounded on the 17th inst. 


Obituary.—Mr.,J. F. Cummincs.—The Electrical World 
contains an aceount of the career of Mr. James Fulton Cum- 
mings. who died on July 26th, aged 48 years. r. Cum- 
mings was a Canadian, whose ‘electrical work took him to 
the United States, and after service with some of the best- 
known electrical organisations there he developed consider- 
able interests on his own account, in connection with under- 
yround conduit and interior conduit work. He sold his 
American patents and business interests in 1897, and came 
to London. where he opened a large contracting office in the 
interest of prominent American manufacturers of conduit 
material. He carried ont important installations of this class 
in this country, also in Milan, Turin, and Petrograd. His 
father was the author of the Canadian anthem, ‘‘ The Maple 
leaf for Ever.” | 

Will.—The late Captain JOHN CHAMBERLAIN, of Birmingham, 
left £114, 402 gross, and £104,843 net personalty. 


OFFICIAL RETURNS OF rere 
=- COMPANIES. 


~ 


Wright & Wood, Ltd.—Particulars of £1,000 second 


mortage, debentures crested August 10th, 1917, filed pursuant to Section 98 
Fr of the Companies (Consolidation) Act, 1908, the amount of the present 
issue being £00. Property charged: The companv’s undertaking and pro- 


perty, Na trustees, * 


Spensers, Ltd.—Dehenture for £3,250, dated July 30th, 
1917, to renk pari passu with £7,000 first mortgage debentures and a debon- 
ture for £250, and in priority to the second debentures. 


Bournemouth & Poole Electricity Supply Co.. Ltd. —Capi- 
tal, £500,000 in 25,000 ord., 7.500 4} per cent. pref., and 17.500 6 per cent. 

~-cond pref. shares of £10 each, Return dated March 28th (filed July llth). 
1917. 15,000 ord., 7,500 44 per cent. pref.. and 17,500 6 per cent. second 
pref. shares taken up; £400,000 paid. Mortgages and charges: £187,500 


Teleg raph Manufacturing Co. (Colonial). Ltd. (71,854). 
~- Capital, 00 in £l shares. Return dated March 28th. 1917. All shares 
taken up. £2,000 paid. Mortgages arid charges: Nil. 


present anl future, including: uncalled capital, 


culty in picking up the shares. 


Tudor Accumulator Co., Ltd. (54,080).—Capital, £100,000 
in 8.800 "A" and 1,200 “B” shares of £10 each. Return dated August 
7th, 1917. 3,800 “A” and 1.200 “B” shares taken up. £10 per share 
called up on 2,600 “ A." and £2 10s. per share on 1,200 ''B"; £29,000 paid: 
£21,000 considered as paid, being £1 per hare, on 1.300 and £7 10s. per 
share on 1,200. Mortgages and charges: Nil. B. Pescatore, one of the | 
directors, is a native of Luxemburg. All the Ton are British. _ : 


CITY NOTES. 


Oxford Electric Co., Ltd.—Interim dividend of 5 per cent. 
per annum, less income-tax, on ordinary shares for half-year. 


Stock Exchange Notice.—Application has been made to 
the Committee to allow the following to be officially quoted : — 

Madras Electric Supply Corporation, Ltd.—100,000 six per 
cent. cum. pref. shares of £1 each, fully paid. 


Companies to be Struck Off.—The following companies 
are,to be struck off the register unless cause is shown to the 
contrary within three months :— 

Advisory Engineers Corporation. f 

All-British Electrical Co. 

Aliphons-Custodis Chimney Construction Co. 

Fletcher's Electric Fittings. 

Fuel Patents Syndicate. 

Krupka & Jacoby. 

Lighting Supplies. 

-Magneta Time Co. 

Midland Magneto Cu. - 

Ship Carbons. 

County of London Electric Supply Co., Ltd.—lnterim 
dividends on the preference shares at the rate of 6 per cent. 
per annum for the half-year to June 30th, and on the ordi- 
nary shares for the ‘same period at the rate of 5 per cent.. 
per annum, both less mcome-tax. 
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STOCKS AND SHARES. 


TUESDAY EVENING. 


THERE is a very considerable amount of activity in the indus- 
trial market as a whole; and in the animation electrical 
shares are participating. Not only the electricity supply 


. group is better, but shares in the manufacturing companies 


are also good, to account for which latter there are interest- 
ing rumours ‘afloat. Those whose business leads them into 
the prosaic paths of stocks and shares are probably in the 
worst position for judging whether or not such rumours have 
any truth in them; but, repeating gossip for what it may be 
worth, report has it that something in the nature of an 
understanding is on the tapis between a number of the best- 
known British interests and some of the biggest American > 
companies. | 
These may be too early days in which to do more than 
hint at the direction which rumour is taking; and, as just 
observed, the insider connected with the electrical industry 
is far better able to judge of the possibility of such a combi- 
nation of interests than the mere financial scribe. But cer- 
tainly the recent improvement in some of the manufacturing 


shares is interesting, to say the least of it, in view of the 


whispers that are current at the moment. 

Among the rises in the shares of the electricity supply com- 
panies, this week’s include 4 in Metropolitans and $ 1 West- 
ininsters, while the half-a-score of rises which occurred last 
week ure well held, and there is a noti¢eable demand for all 
the best shares. In the manufacturing group, British Alumi- 
nium are noticeably good, and have attracted a really large 
amount of business at 33s. 3d. Although this shows a rise 
of no more than 74d. on the week, the market is a good one, 
and the improvement follows upon a steady rise~witbin the - 
past two or three months. 

Westinghouse preference, too, ate firm at 2 11/16, and 
every day there is a lot doing in the £3 shares of the Ediswan 
Co. The price, which-a little while ago was 10s., has come up 
to the neighbourhood of 19s.; and it is generally understood 


‘that the shares will be split into £1 shares before the end of 


the year. Being now regarded as £3 shares, this splitting 
would mean that on the present basis of 19s., the price would 
be about 6s. 4d.; and having regard to the demand which 
there is at the present time for any industrial with good 
Prospects, it is thought that the price may easily improve 
upon the equivalent of its present position. British Insv-. 
lated have risen 5s. to 134, following upon their advance of 
7s. fd. last week. India -Rubber 5 per cent. debenture stock 
at 95 is also harder. 

One of our readers asks whether we do not regard India- 
Rubber shares and Telegraph Constructions as being favour- 
able investments, and our answer is a decided affirmative, 
though we fear that our correspondent will have some diffi- 
As we have pointed out on 
previous occasions, the fact that these companies, or any 
other concerns, have paid in the past their, dividends free of 
tax does not necessarily mean that they will continue the 
practice in the future, although, of course, they will do-all 
that is possible to maintain the tradition. 

The foreign group, with the exception of Brazil Tractions. 
is also strong. Substantial risesyhave_taken_place in Mexican 
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issues, Mexican Electric Licht & Power Common being 12 
points up. Big advances have occurred in the Various other 
shares: of the company, in. Mexico Tramways, and in the 
Monterey and the Pachuca bonds. Confidence is becoming 
more assured that President Carranza is really friendly to 
the Alles and to peace, with the result that nearly every- 
thing Mexican, has appreciated materially. The rise in the 
price of silver is a minor factor in the situation. 

Brazil Tractions have gone back to 48, the Rio rate of ex- 
change being lower. - Anglo-Argentine Tramways are better, 
the first preference hardening to 2 15/16. There have been 
big rises in various Canadian industrials, including the light 


and power issues; and a feature of strength during the past 


day or two is the activity in Pernambuco Trams, the price 
having risen a shilling or so to 7s. 

The Home Railway market is dull, in consequence of the 
labour: position; but the Underground group keeps fairly 
steady, by reason of the revision of fares on some of the 
‘bus routes. This has helped Underground incomes to 83, a 
rise of 4; but the assented ordinary of the Central Longon 
is dull at 604. T 

The telegraph market is firm throughout, with the excep- 
tion of West India & Panama shares. There eased off to 30s. 
Eastern ordinary at 145 is harder. Cuba Submarine prefer- 
ence rose 10s. to 144. The Marconi gronp is quiet. Oriental 
Telephones and United River Plates are both strong. The 
revival of activity “amongst industrials as a whole hag some- 
what detracted from the allurements of rubber shares: and 
the market for these has become less animated, though prices 
are firm. The artuament group is quiet. There has been a 
renewal of activity and better prices in the shares of various 
mining companies dealing with base metals. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
Homs Exzornicrry Oompaniss, - 


Dividend Price 
Aug. 28, Rise or fall Yield 
1916. 1916, 1917. this week, p.o. 
Brompton Ordinary. .. .. 10 9 K — £7 4 0 
Charing Cross Ordinary oe 5 6 xd _ 6 0 
do. Ape M do, do. 43 Pref.. 4 ah 8? xd T 6 18 4 
Chelsea ee ee ee ee 4 8 24 — 5 4 4 
City of London se ea oo 8 8 18 os 6 8 8 
` do. do. 6 per cent, Pref. 6 6 10 _ / 600 
County of London ss ne 9 7 ` 113 — 68 1 
ayer dee do. A 6 per oent. Pref, 6 6 1 ae 8 17 1 
Kensington Ordinary ee ee q 6 xd =— 5 14 8 
London Electrio .. .. . 8 B | — Nil 
-~ do. -> do. 6 per cent, Pref, 6 4 8 — 5 6 8 
Metropolitan a a ie 8 B 8 +} 6 00 
do. percent. Pref. 44 4} Bà = 740 
South London ee J ee ee 6 6 2? —_ 9 5 . 6 
South Metropolitan Pref, és 3 7 21/6 — 610 3 
Westminster Ordinary .. ke 7 7 R o +- 6 910 
: TRLEGRAPHS AND TELEPHONES, 
Angio-Am, Tel. Pref, ee ee 6 6 98 A ‘ 6 9 
Q. Def. oe ee 83/6 13 223 > = 6 16 
Chile Telephone .. .. .. 8 8 i. l't 511 
Cuba Sub. Ord. ee ee ee 8 6 a, 6 17 
Eastern Extension A .. B 8 143 — B 9. 
Eastern Tel. Ord. e. .æ 8 8 145 + 4 *6.10 
Globe Tel, and T., Ord. .. 5 9 7 193 — B% 91 
do. Pret. . 6 6 104 = 515 8 
_ Great Northern Tel. .. .. A at 88 — 618 4 
Indo-European .. .. . 18 18 544 _ 519 8 
Í Marconi ee ee +e oe 10 16 ` 3 ng ooo 4 15 10 
Oriental Telephone Ord. ~ 10 10 + 8 40 
United R. Plate Tel, ee oe 8 8 a a + A 5 15 4 
West India and Pan. .. .. 6d. 6d. 14 — 112 0 
.Western Telegraph .. .. 8 8 1 = %10 4 
7 Homs Ray, 
Central. London, Ord. Assented 4 t 604 —1 612 1 
Metropolitan ae oe " ee 1 1 2223 — 4 8 6 
o a dO.. District .. . Nil Nil 15 — Nil 
Unde Bleotrio Nil Nil 1 — Nil 
: 0. do, “A” ., Nil Nil (7 z4 Nil 
do, do, Income 6 4 83 + 3 416 6 
- Forgien Trams, &0, 
Dividend 
oO, 
1915. 1916, 
perry zup: 6 per cant: ue 6 6 5 —_ 600 
\ngio-Arg. Trams, First Pref, 2t + i 
do,  ' 2nd Prof, .. Big a4 fo at 
` z do. x B Deb. ee 6 6 67 —. 7 9 8 
Brazil Traoctions ee ee ee 4 4 48 —!] — 
Bombay Electric Pref... .. 6 6 94 _ 648 
British Columbia Elec. Rly. Pfce, 6 5 47% — 10 10 6 
: do. do. Preferred Nil Nil 81 — NO 
‘do, do, Deferred Nil Nil 29 _ Nil 
Mexico Trams 6 percent. Bonds Nil Nil 49 + Nil 
do: 6 per cent. Bonds Nil Nil 85 +3 Nil 
Mexican Light mon - Nil Nil 80 +12 Nil 
do. we Ss Nil Ni) 823 +3 Nil 
do. Ist Bonds .. Nil Nil 50 +43 -~ 
` '  Maixworiaororine Oonpanms, ` 
Babcock & Wiloox ne > l 16 Bå — 4 15 10 
British Aluminium Ord. .. 7 10 134 +7d 618 
British Insulated Ord. .. «> 198 20 184 + } 783 
British Westinghouse Pref, .. % 4 244 — 511 6 
Oallenders .. si is - 20 @ 14 — 706 
- Ao. 5 Pref. oe a 6 6 4 = 618 
Oastner-Kellner .. ee 92 22 8,’ Es 6 8 0 
Edison Swan, fully paid eg _-_ — 1 +4 Nil 
do. do, 4 percent. Deb. 4 4 . 71 aa 512 0 
Bleotric Construction ., . A |. Pi = 8 00 
Gen.. Bleo. Pref. oe) ow eo 6 6 10} -> 5 17 1 
‘do Ord... «2 «2 10 20 16 —_ 6 5 0 
tent eas ee os A ay rr n — 716 8 
Indi Raiter ee eo oœ N NA RZ —. 7 "3 o 
Telegtaph Con, «se ee ee 20 20 884 = 662 


* Dividends paid tree of tnoome-tar, 


i—7 oe ee ee) 


MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in'some cases the prices are only genera, 
and they may vary according to quantities and other cireumstanoa, 


* 


Wednesday, August 29th. 


re ne aa 


CHEMICALS, &c. Pae niet 
a Acid, Oxalic .. oe `> eo `ae per Ib, 1/6 eo 
a Ammoniac Sal .. .. .. perton £96 its 
a Ammonia, Muriate (large crystal) a £54 w 
a Bisuiphide of Carbon ..` .. ii £28 " 
a Borax ee ee ee eo oe ($) £38 a 
a Copper Sul hate ee ee eo $3 461 ae 
`a Potash, Chlorate ,.  ..  .. perlb, 2/6 a 
a ’ Perchlorate ee ee (Y) 2/- oe 
a Shellac wees’ ae oe per owt. £12 10 Wy- ine, 
a Sulphate of Magnesia... .. per ton £16 ü 
a Sulphur, Sublimed Flowers... j £85 5 
a ,3 Lump os oe ae ” 816 te 
a Soda, Chlorate ee ee ee per lb. 104d. ° 
a » Oryatals es es .. per ton 120/- as 
a Sodium Bichromate, casks .. per lb. ee n 
METALS, &c. 
c Brass (rolled metal 2 to 12° basis) per Ib. ee 
c „ Tubes (solid drawn) ~. o oe . 
c n Wire, basis oe os oe "9 ee se 
c Copper Tubes (solid drawn) .. 5s UTA to 1/8} i 
€ » Bars (best selected) .. per ton 160 f 
g (T) Sheet ee ee oe a 4160 
g T) Rod ee oe ee eo ” 8160 . 
d n (Blectrolytio) Bars se 5 £1387 ; 
d $9 op Sheets ee 30 #162 ’ 
d ” ” Wire Rods n £145 ' 
d H.C. Wire per !b. 1/5} 
f Ebonite Rod oe e ee ee iT} 8/- ae 
» Sheet So eo e " 2/8 . 
n German Silver Wire ..  .. ” 2/8 T 
h Gutta-percha, fine .. ec. wee i 6/10 E 
h India-rubber, Para fine ee ee iT) 8/34 oe 
i Iron Pig (Cleveland warrants) .. per ton I Nom. “ 
9 Wire, galv, No. 8, P.O. qual, 99 £42 ie 
g Lead, English Pig .. eo ee oe ee an 
g Meroury eo “ee ee ee per bot. a Nom. oe 
e Mica (in-original cases) small ee per lb. 64. to 8j- es 
€ n l ” „n medium ” Bf to ô- . 
€ y ” ” © «. ” 1/6 to 14/- & up. os 
d Silicium Bronge Wire. .. .. per lb, 1/9} ' 
r Bteel, Magnet, in bars ., .. per ton su . 
g Tin, Block (English oe oe noT bd “= 
N p Wire, Nos. 1 to 16 os ee per Ib. af ad 
Quotations supplied by— 
a G. Boor & Co. James & Shak 
c Thos, Bolton & Sons, Ltd, Edward Till & Co 
d Frederick Smith & Co, i & Lowe. o i 
e F. Wiggins & Sons. l Richard Johnson & Nephew, Lid 
f India-Rubber, Gutta-Percha and n P. Ormiston & Sons. 
Telegraph Works Co., Ltd, r W. F. Dennis & Co. 


Energy Released by Boiler Explosion.—Writing in 
Power, Mr. C. H. Berry, Assistant Professor of Power Engineering. 
Cornell, zives an explanation of the very destructive effect of boiler 
or economiser explosions, though only moderate working pressures 
are employed. 

Referring to the explosion of a cast-iron economiser, he points 
out that the displacement of the atmosphere must have bet 
responsible for the displacement of 5,000 sq. ft. of roof. and 
injury to buildings, &c., as flying fragments of jron would ue! 
account for this. The resistance of the atmosphere and sudden 
movement--its inertia—tends momentarily to blanket the sudden 
expansion ; but this phase passed, and the air is set moving vit 
lently, tending to keep moving and thus piling a high Daas 
against any obstructing object, much as in the case of ` wate 
hammer ” action. i ` k 

The work done in moving the atmosphere cannot be measured s: 
a product of its pressure by any change of volume, since this is ne 
a slow pushing back of the surroundiny medium, but. a sudden 
movement which necessarily does much work in developing a high 
velocity of the air. eae 

Since the velocity dud the weight of air moved are unknows. © 
is not possible to compute the energy required to overcome i 
resistance. . Prof. Berry therefore decides that it is imponi 
to make deductions from the energy liberated on accqugt tf 
atmospheric resistance. 


Electrification of Swiss Federal Railways. — T” 
United States Consul at Berne roports that the olectrificatiet 
of the Swiss Federal Railways has now emerged as Aa Ea 
practical economic question. The Government has created a speci® 
department, attached to the direction of the Swiss Federal Rat: 
ways. This department announces that it is prepared to consid! 
proposals for sale and delivery of such electrica) materia! as ma? 
be necessary for equipment in connection with this work, and a 
bids will he received from all countries, A statement by ' 
management shows that large orders for copper wire alrealy w 
on, acd with certain firms in the United States— Fiert 
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SOME NOTES ON BRITISH AND 
CONTINENTAL ENGINEERING METHODS 
AND TRAINING. 


By A. G. ELLIS, A.M.I.E.E. 


(Abstract of lecture delivered before the BRITISH 
WESTINGHOUSE ENGINEERS’ CLUB.) 


At no time in history has there been so much discussion of 
British industrial and trading methods as compared with 
those of our Continental neighbours, both allied and 
(chiefly) enemy, which differ in many points from ours. I 
have endeavoured in these notes to bring out a number of 
such points which I have observed during several years of 
engineering work on the Continent. 


GENERAL INDUSTRIAL CONDITIONS. 


Living and Wages.—Living is, on the whole, rather cheaper 
on the Continent, but wages and salaries are correspondingly 
lower. Skilled manual workmen in the engineering trades 
earn only about 75 per cent. of the hourly rates of corres- 
ponding trades in this country. In spite of this, the general 
conditions of living are better, and thrift is much more 
observable than among the manual workers in this country. 

This is in many cases partly to be attributed to the 
natural environment and situation of the factories. Only in 
the largest industrial centres of France and Germany does 
one meet conditions approaching the congestion and mono- 
tony of English manufacturing districts. Apart from these, 
factories are located individually, or in small groups, in or 
adjacent to medium-sized towns, from which egress into the 
surrounding country is an easy matter. 

This question of environment has undoubtedly its effect 
on the morale and life of the manual workers, which 1s 
especially noticeable in the industrial districts of Switzer- 
land. In that country, partly by reason of the brighter 
environment, and partly because of the innate democratic 
nature and the national educational system, the manual 
workers are remarkably thrifty and independent, and in 
general living are very simple and hygienic. 

The same ends (apart from independence) are reached in 
Germany, for instance, by means of official inspection and 


control. 


yy 


An important factor in this question is that of housing. 


On the Continent nearly evervone, including the manual 
workers, live in flats, built in blocks of usually three to five 
stories with common gardens behind. Central heating and 
electric lighting are common, and rooms larger and better 
arranged than in the orthodox five- or six-roomed small house 
are obtained. Such blocks do not generally suffer from the 
depressing ‘‘soullessness’’ of the working people's tenement 
dwellings found in the industrial cities in England. 

There is also a greater tendency among the working people 
to build their own dwellings, which is fostered and assisted 
by the popular banks, who make a practice of lending money 
for such purposes at low rates of interest. 

Relations of Capital and Labour.—In every European coun- 
try there continually arise practically the same questions be- 
tween Capital and Labour. In general, the relations between 
the two parties appear to be more cordial the more demo- 
cratic the country, and, conversely, the more difficult the 
more autocratic the country. 

To take two extremes: In Germany, Socialism is strong 
and discontent is fairly rife among the manual workers, but 
it rarely gets under way owing to being kept down under 
the iron heel of militarism; in Switzerland, on the other 
hand, democracy is advanced to such an extent that employés. 

are often shareholders in the industrial concerns they are 
working with, and there is seldom, and little, industrial dis- 
content. P 

Trade Unions exist in all the industrial countries, but they 
are usually wrapped up in Socialistic propaganda, and are 
generally not nearly so powerful as in England. 

Technical Staff.—Salaries of the technical staff are also 
rather lower than in Englaad, but living and travelling are 
cheaper. For young, single engineers life is less of the dreary 
proposition it often is in England, as good apartments are 
more readily obtainable, and more generally developed restau- 
vant life renders the restaurants and ‘ Bier-halle ” very habit- 
able places. At least one of-the large European firms has 
built a colony of houses for its staff and their families, which 
are let out as single villas, or as two or three flats at moder- 
ite rentals. 

The lower scale of salaries is partly due to the over-produc- 
‘ion of wuniversity-trained engineers in Germany during the 
xast 10 to 15 years. This has led, incidentally, to a better 
‘lass of man, technically, being available for intermediate 
ind lower positions, such as draughtsmen, test assistants, &c. 

The bonus system has been generally in vogue for a good 
nany y s, with satisfactory results. The actual amount 
3 dete ned by the individual work accomplished, initia- 
ive, and _ personal relations with other departments and 
idividuals. 

Feents, Rates, and Tazes—On the whole, the sum total of 
ouse rent, rates, and taxes approximates to the same figures 
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as in England,. though living, travelling, and amusements 
cost generally rather less. 

Working Hours.—The total number of working hours per 
week for workshops and offices is approximately the same 
in England and on the Continent. Works hours for manual 
workers total 52-53 hours per week, and office hours average 
45 hours per week. Up till recent years it was quite common 
practice to work right through Saturday afternoon, and 
this practice has never been abandoned or relaxed in France. 
This is not without its influence on the physique and morale 
of the race. The British traditional Saturday afternoon of 
sport is, on the whole, much more beneficial, even to work- 
Ing capacity, in the long run. 


GENERAL WORKS ORGANISATION. 


Relation of System to Size of Firm.—Up to a certain point 
the organisation on any industrial undertaking is practically 
the same anywhere. There are usually three main divisions :- - 

1. The technical side, compfising engineering, design, and 
manufacture. 

2. The sales side, 
ments, &c. 

3. The commercial side, comprising the accounting, pur- 
chasing, and similar departments. 

Beyond this point the organisation depends to a large 
extent upon the size of the undertaking and the number of 
emploves. 

Small Continental firms generally have the whole of the 
engineering work grouped together in one common design 
office and one general drawing office. This is the most work- 
able and efficient plan for small undertakings. In the larger 
Continental firms it has-been found necessary to sectionalise 
the departments according to the class of machine or appa- 
ratus manufactured. 

The sales departments are also similarly grouped in the 
general sales office in the case of small firms, and sectionalised 
according to the different classes of machinery in large firms, 
the necessity for which is obvious when dealing with large 
amounts of business. 

Comparison of British and Continental Practice.—Turning 
now to British organisation of medium and large firms, we 
find a compound of the above two systems. In a typical 
organisation, certain specialised departments, such as trac- 
tion, transformers, and apparatus, are segregated from the 
main engineering departments, while others are left collec- 
tively under the general engine and machine departments. 
This segregation is carried out for the same departments on 
the sales side, the engineering and sales divisions being 
located in close proximity, and working in close co-operation. 
This point is a step in advance of the organisation adopted 
by large Continental firms, and I should say it forms the 
most satisfactory basis for the organisation of a large works. 

Probably the most efficient working would be obtained by 
also sectionalising the factory as far as possible into a number 
of component factories producing each one class of machine 
or apparatus, under the control of the corresponding engineer- 
ing unit working in conjunction with its own sfles depart- 
ment. 

The standardising department prepares lists of all standard 
materials, parts, tender and specification forms, &c., and the 
department chief is charged with lining up the general prac- 
tice of, and ensuring co-operation between, the several engi- 
neering departments, to prevent unnecessary waste and over- 
lapping. This is of great importance in reference to econo- 
mising on stocks and sizes of frames, copper, angle irons, 
&c., and it is, in fact, a very live department if properly 
organised. It is not sufficient that a certain amount of 
necessary standardisation of parts and stocks common to all 
engineering departments has been done once and for all, but 
it is essential continually to line up progress in all the dif- 
ferent departments, and thus reduce development expenses 
by preventing overlapping. l 

Research.—Research departments are not far developed in 
other than a few of the leading engineering. works. In 
general, research work is conducted on much the same scale 
and in much the same way as in England. A large amount 
of investigation is carried out at the technical high schools 
and universities, but this often suffers from the common 
complaint of being too academical. In the engineering works, 
though the largest firms have their own research labora- ` 
tories, this work is not carried on on anything like such a. 
lavish and far-reaching scale as in America. What is missing 
on the Continent, as in this country, is a comprehensive 
scheme of co-operation for the systematic carrying-out of re- 
search work, and distributing the results and preventing 
overlapping and repetition. | 

Weights and Measures.—The advantages of the metric and 
decimal system of weights, measures, and money in universal 
use on the Continent are nowadays sufficiently apparent to 
be past controversy. i 

In this country our conservative clinging to unwieldy and 
cumbersome systems of weights and measures handicaps our 
business in foreign markets, and is responsible for consider- 
able waste of time and many errors, particularly in engineer- 
ing work. 

The influence of Continental engineers who have been em- ` 

ployed in responsible positions by British firms is observable 
in some quarters in a mixture of metric and British units 


comprising selling, publicity depart- 
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in caleulation and design work. Such a state of affairs ìs, 
u unything, more bopeless than sticking to one system, how- 
ever bad. l 

Another point I would make is that of ease of conception 
of magnitudes in the metric system. Small magnitudes are 
expressed in millimetres, and the magnitude of the milli- 
metre becomes a clear and fixed quantity to the mind and 
to the eye. l 

In general, [ believe that the presumed difficelties in chang- 
ing over and getting used to a new and rational system, even 
for the man in the street and the old woman in the market, 
would be found not nearly so Insurmountable as has been 
supposed. The sweeping changes in national ideas and con- 
ventions since the war have demonstrated the rapid adapt- 
ability of the British national mind, and, in addition, the 
influence of closer contact with the Continental nations since 
the war renders the present time (or the nmnediate after-war 
period) very suitable for such a change. 

Relations between Manufacturers and Customers.—General 
business relations, conditions of sale, terms of payment, &c., 
do not differ to any extent in most of the Continental 
countries from those obtaining in this country. Technical 
relations between manufacturers and = customers, however, 
differ considerably, being more co-operative on the Continent 
than in England. i 

Industrial Banks.—The first reason for this is tbat a large 
part of the engineering business for the Continental market 
is conducted ‘through the industrial banks which finance in- 
dustrial concerns and power schemes, ensuring a market for 
their manufactures. | , 

The largest German electrical and manufacturing concern 
is.conducted on these lines, this undertaking comprising not 
only machine factories and power schemes, but also mines 
and factories for the internal supply of raw material. Under 
such conditions, a large demand for manufactured machines 
is automatically created, which facilitates production in large 
quantities (massenfabrication), which, with the cheap supply 
of raw material, results in low cost of production and conse- 
quent easy competition in the open markets. This has been 


one of the important factors underlying German competition 


in the world's markets. 


In concerns financed by subscribed capital, and not by the 
industrial banks, there are also instances of correlated power 
companies who finance and engineer large power schemes, 
for which the necessary machinery and apparatus is auto- 
inatically ordered from the mother manufacturing company. 
This ensures a certain minimum “ load factor ° of works pro- 
duction at reasonable prices. . 

Consulting Enginecrs.—The second reason for the closer co- 
operation between manufacturers and customers is the prac- 
tical absence on the Continent of the consulting engineer. 
This is chiefly due to the method of conducting affairs re- 
ferred to immediately above. By reason of this, the consult- 
ing engineer has become practically short-circuited and super- 
seded by skilled engineers on the statis of the manufacturing 
and power-scheme companies who are, as a matter of fact, 
more intimately in touch with the conditions obtaining and 
manufacturing possibilities. The result is certainly beneficial, 
and leads to closer co-operation and sounder engineering work. 

Standardisation.—Closely related to this question is that of 
standard specifications and standar& apparatus. In this coun- 
try it appears that practically every individual consulting 
engineer and power company issue their own pet specifica- 


tions for electrical machinery, and seldom ure content with- 


the manufacturers’ standard apparatus. Even the Standardi- 
sation Rules of the Engineering Standards Committee appear 
to be specified only in the minority of cases. Apart from the 
question whether these rules represent the most desirable 
set of specifications, it is to be deplored that they should 
_not be more widely adopted by purchasers of electrical 

machinery. a 

The lack of uniformity in different customers’ requirements 
(the difference often being of relatively little importance) 
necessitates manufacturing numbers of special types of appa- 
ratus, resulting in needless loss of time in offices and works, 
and increased cost of production. 

On the Continent, the state of affairs is just the reverse. 
Each country of iinportance has its own set of standardisa- 
tion rules, issued by an authoritative body representing the 
industry. | 

The German rules for electrical machinery (issued from 
year to year by the V.D.E., corresponding to our I.E.E.) are 
adopted by all the German, Austrian, and Swiss firms, and 
most of the rules of other countries (among them France, 
Belgium, Russia, and Italy) follow them very closely. The 
consequence is a fairly uniform specification throughout 
Europe, as the standardisation rules are respected and worked 
to by practically all manufacturers and customers’ engineers. 

The manufacturers are thus in a position to standardise and 
get out lists of their apparatus in accordance with the stan- 
dardisation rules, and they are sufficiently strong to compel 
the customer to accept their standard apparatus, or go else- 
where—if possible. 

This is the fundamental difference between this country 
and the Continent in this important matter. I know of one 
instance where a Continental manufacturing firm some years 
ago gave up the idea of English business, in spite of the 
**open door,” solely on this account. 


Electrical Machinery for British and Continental Markets— 
I will omy refer to the three principal specification conditions 
for electrical machinery, viz. :— 

(a) Lemperature rise. . 

(0) Overload capacity. 

(c) lnsulation tests. 

(aj) and (b). In the matter of temperature rise there has. 
been a certain amount of timidity in this country. ° The 
general figure for the temperature rise of electrical machi- 
nery at continuous normal load on the Continent is now 6) 
deg. C., white according to the British standard rules it is 
2) dea.-55 deg. C. e 

Here we stil find many different individual customers or 
consalting engineers each specifying a different temperature 
lise, ranging froin 50 to 50 deg. C., and. often after varying 
periods of time. The usual reason given is the different 
degree of overload required, according to the duty .the 
tnachips has to perform, some preferring what they call a 
“ hberally rated °” machine. 

This lezds also to a variety of specifications as regards over- 
lbid capacity. The most rational way to designate a machine 
is by itk normal continuous rating at the standard temperature 
rise, for which rating standard overload capacities are avail- 
able. The size of machine can easily be selected by deter- 
minmmg the permissible normal rating in conjunction with 
the overload capacity required. In the case of machines for 
varying load (crane, rolling mill, traction motors, &c.) the 
norm} rating should be determined from the root-mean- 
square value of the load diagram. 

(e) As regards insulation tests there is less discrepancy of 
ideas in the different countries. This uniformity is at least 
gratifving, ‘but it prompts the question why we should not 
be able to establish international standards. There is. after 
all, little radical difference between British and Continental 


„machinery (electrical or otherwise), and it is to be hoped 


that in the course of tine the International Electrotechnical 
Commission will be able to achieve something in this direction. 

Tolerances.—In the various standardisation rules I find no 
standard tolerances to guarantees specified, although it is 
not uncommon for manufacturers to demand such, both on 
the Continent and in this country. 

Most of the large Continental firms have these tolerances 
scheduled and prescribed in their standard lists. There have 
been cases of a firm utilising part of the tolerance in order 
to nresent apparently better guarantees than correspond to 
reolity, a practice which is to be deprecated. 

General Applications of Electricity. —In the utilisation of 

electrical energy for factories, mills, shipyards, public light- 
ing and tramways, and suburban railways, we are as far as, 
and in some cases further advanced than, on the Continent. 
Main-line electrification has, however, gone ahead quicker 
across the Channel, notably in Italy and Switzerland. 
_A good deal might be done in this country on Continental 
lines in the more general domestic application of electricity. 
partly as an aid to the solution of the servant problem. On 
the Continent the use of electricity for village lighting, cook- 
ing and heating, and driving of looms and machines for 
home industries is very widely developed. The application 
of electricity to agricultural machinery, at any rate in the 
mid-Kuropean countries, is also far developed. 

It is usually thought that this is the outcome of cheap 
electrical energy being obtainable from the large sources of 
water power available. So far as I have seen, electrical 
energy 1s not, on the whole, very much cheaper on the Conti- 
nent than in this country, and against this must be taken 
into consideration the fact that wages are generally lower. 

The domestic use of electricity is facilitated by the sm- 
plicity of house and shop wiring, covered wires being run on 
porcelain cleats on walls and = ceilings without casing of 
tubing: also by the ease in connecting-up small consumers 
to the distributing networks, which are usually bare overhead 
wires on wood poles in the smaller towns and villages. 

Of course, we have been handicapped to a certain extent br 
being pioneers, and also by the Board of Trade limit of 90,00 
volts transmission voltage. It is to be hoped that the after- 
war period of developmnent will see the remaval of this limit. 
and the development of high-tension overhead transmission. 

Training of Engineers and Manual Workers.—It ig generally 
reckoned that the educational system of the majority of the 
European countries is more highly developed than in Esge 
land. The chief point of contrast is the continuous national 
system, from the primary school to the University, usuallr 
found on the Continent. While in England individual se- 
tions of our educational systems, notable the public schocis 
and universities, do not show up at any disadvantage. there 
s a serious handicap in lack of continuity throughout the 
whale svsteim. l 

Training of Skilled Engineers.—For the training of skilled 
engineers thé Continental system follows the invarabl 
course of primary school. intermediate school, technical pre 
piratory school, technical high school or universitv. Attend- 
ance for a prescribed number of vears in each iÑobligator 
in order to become a diploma engineer. 

In this country a youth is taken straight from a Wecondalt 
or nublbe school to a techniral college or university withoat 
onv preliminary technical education. The result is that 3 
Jaron amount of technical ground has to be covered durn: 
the first vear, at such a rapid rate, that it is difficult t 
assimilate it properly; nevertheless, it is remarkable ho" 
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rapidly English students pick up and progress during the 
remaining years of study. 

The knglish engineer is finished sooner than the Conti- 
nental, and at the age when the latter has finished his studies 
and works experience the former has already had several 
years of valuable practical experience, and is of more use 
to the industry, and a better man for his job. This often 
shows itself in the young engineers in England being more 
practical, and on the Continent being more academic. 

On the whole, the finished product of the British technical 
college or university shows up quite favourably against the 
Continental. This statement must, however, be qualified for 
the partially-trained men in intermediate positions. 

On the Continent there is generally more or less systematic 
training to be obtained for draughtsmen, test aesistants, erec- 
tion engineers, and the like, for whom no specific course of 
education obtains in this country. On the Continent such 
positians are usually filled by men designated ‘‘ Techniker,” 
usually drawn from the more intelligent artisans and trade 
apprentices, who spend two complete years at a technical 
school, the “Technikum.” This school is not of university 
rank, and men who have taken its courses do not. rank as 
engineers, though a certain number attain to positions usually 

filled by university-trained men. So far as I have seen, the 
average level of capability and intelligence of draughtsmen 
and the like is thereby greatly enhanced. 

Training of Manual Workers.—The trade apprentice usually 
enters works at about the age of 14 years, as in this country, 
and continues his education systematically at the national 

. schools in subjects connected with his particular trade. These 
classes are gaara perl for regular trade apprentices, and are 
held during wor ng hours on several afternoons of each week, 
the apprentices being granted the necessary leave to attend 
them regularly. | 

It is only of recent years that attempts have been made in 
this country to secure continuation schooling for trade appren- 
tices during works hours, and this has been by individual 
effort. On the Continent, such schemes have been in vogue 
and under national supervision for many years, and the bene- 
ficial results are apparent. 

A proper scheme of apprentice training should be incor- 
porated in a reorganised national system of education in Eng- 
land, under the central education authority controlling a con- 
tinuous scheme of education up to the technical colleges and 
universities. | 

SE TIER, 


SECOND REPORT OF THE 
COMMITTEE FOR THE INTERCONNECTION 
OF THE LANCASHIRE AND - 
CHESHIRE ELECTRICITY SUPPLY 

SYSTEMS. i 


I ‘Saw Sata 
5 (Concluded from paqe 191). , 

49. The total capacity expended by municipalities on power 
stations, mains, and sub-stations in the area covered by this 
report is £7,425,266, of which £3,166,274, equal to 43 per 
cent., has been paid into the sinking fund, and the out- 
standing capital indebtedness is £4,339,183. 

In addition to the amount paid into the sinking fund, 
there stands to the credit of reserve and renewals funds a 
total of £337,672. ; 

The capital expenditure of companies on power stations, 
mains, and sub-stations. amounts to £1,341,690, of which 
£126,567, equal to 9 per cent., has been written off. 

i A joint board, constituted on the lines set forth in 
Clause 4, consisting of nominated or elected representatives 
of all the statutory authorities in the area, together with an 
advisory committee of engineers, would, in the opinion of the 
Committee, form the most suitable authority to exercise full 
statutory powers in regard to all power stations and trans- 
mission lines in the area of Lancashire and Cheshire. 

These representatives gnd engineers have for many years 
had a close and intimate knowledge not only of the possi- 
bilities of economical production from the supply authorities’ 
point of view, but also of the requirements of the various in- 
dustries established in the district. 

A board so constituted might be relied upon to furnish the 
necessary enterprise to. develop the power supply business 
in the best interests of the industrial community. 

öl. In Lancashire and Cheshire the majority of electricity 
undertakings are owned and operated by municipal authori- 
ties. Amongst these undertakings are some of the largest 


and best-equipped stations in the country, and the prices | 


_charged for industrial purposes compare favourably with the 
lowest charges made elsewhere. There would appear to be 
no valid reason, therefore, why the present measure of control 
by municipalities should be disturbed in setting up the consti- 
tution of the joint board, the important point being to consti- 
tute one single authority for the whole area so that future 
developments can be co-ordinated along sound, technical, and 
commercial lines. 

52. The Committee feel that the time has passed when 
power to generate electrical energy, which is so vital to the 
interests of the trade of the nation. and to the efficient em- 
ployment of the nation’s principal source of wealth, i.e., 


coal, should continue to be exercised solely for the purpose 
of supply within a limited area, and, in order to deal effci- 
ently with future requirements, they consider it essential 
that extensions of existing power stations or the provision of 
new power stations should only be proceeded with after due 
consideration has been given not only to the requirements of 
the particular area in which such power stations may be 
situated, but also of the actual or potential requirements of 
the surrounding districts. In other words, the provision of 
efficient generating plant has ceased to be a matter which 
only concerns each separate undertaking as at present con- 
stituted, but has become an important element in the welfare 
of whole districts, without regard to municipal or other 
boundaries. 

53. In order to secure the most efficient results, develop- 
ments should take place along the following lines :— 

(a) Large units of plant—of not less than, say, 10,000 kw. 
to 15,000 Kw.—must be provided in order to obtain the most 
economical employment of capital expenditure. 

(b) Such plants must be concentrated in the most suitable 
localities for the purpose. l 

(c) High-tension transmission lines for interconnecting pur- 
poses must be constructed between the large power stations, 
so that the large plants may be used to the greatest advantage. 

(d) All suitable sources of waste heat must be utilised. 

By effecting these changes not only would there be a con- 
siderable reduction in the annual costs incidental to a lower 
capital expenditure per Kw. of plant installed, but there 
would be an enormous saving in the fuel consumption per 
unit generated, in addition to reductions in other working 
expenses. 

54. The Committee would point out that under these pro- 


| posals supplies would be given to authorised distributors at 


cost prices, and, whilst reserving to the authorised distri- 
butors their full and existing rights under their: provisional! 
orders, it may be necessary to introduce safeguards to ensure 
that the advantages of cheap production arising out of a 
federation of interests shall not be neutralised by the distri- 
buting authorities charging unduly high prices to the con- 
sumers within their area. 

The Relation of the Joint Board to the Existing Govern- 
ment Departments, or to any New Electricity Tribunal that 
may hereafter be set up.—55. The Committee are in accord 
with the recommendation tendered to the Board of Trade 
Electrical Trades Committee, advocating the appointment of 
@ new tribunal consisting of a limited number of electricity 
commissioners, who would be entrusted with the jurisdiction 


. of matters affecting the supply of electricity. 


56. The Committee would go further, and suggest that the 
commissioners should be the central authority in technical 
matters, and should possess all other powers now exercised 
by Government departments, and such other powers as may 
hereafter be conferred upon them by Parliament, with regard 
to electricity supplies for the whole country. 

57. The establishment of the one single authority referred 
to above for owning and operating the power stations and 
high-pressure transmission lines in the Lancashire and 
Cheshire area does not appear to the Committee to be incon- 
sistent with the proposal to set up electricity commissioners. 

58. On all technical matters the advisory committee of engi- 
neers to the joint board would form the medium of relation- 
ship between the central authority of the electricity commis- 
sioners and the local joint board. 

Summary of Committee’s Further Recommendations.—59. 
Inasmuch as the interconnecting proposals are but the pre- 
liminary steps in the direction of co-ordinating the existing 
undertakings, the Committee would strongly recommend that 
favourable consideration should be given to the proposals set 
forth in the latter sections of the report, namely :— 

That in addition to the powers conferred upon the joint 
board (as set forth in Clause 7) for the purpose of inter- 
connection, the board should also possess powers enabling 
them to erect new power stations and to acquire—when and 
where desirable—the ownership, control, and operation of all 
or any power stations (existing and future), and all high- 
pressure transmission lines. 

60. That a new tribunal, consisting of electricity commis- 
sioners, should be set up to administer the powers now exer- 
cised by Government departments in relation to electricity 
supplies, and such other powers as may hereafter be con- 
ferred upon them by Parliament. 

61. Note.—The signatories to both sections of this report 
wish to make it quite clear that the recommendations and 
suggestions contained in the report] represent their own per- 
sonal opinions, and do not necessarfly represent the views of 
the respective undertakings with which they are connected. 

S. L. Pearce, Chairman. 
B. WELBOURN, Vice-Chairman. 
J. A. Ropertson, Hon. Secretary. 


S. E. BRITTON, 

H. DICKINSON, Members 
S. J. WATSON, of the 
P. P. WHEELWRIGHT, Committee. 


July, 1917. W. J. H. Woop, 


Sir John A. F. Aspinall, Mr. Edwardes, and Mr. Purrett 
do not sign this section of the report, owing to the position 
that would be created for their companies if the foregoing 


_ proposals were given effect—to. 
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Mr. Blackmore does not sign this section of the report, as 
he is not in agreement with the proposals to invest the joint 
board with the following powers :— 

1. The purchase of the existing power stations owned by 
the municipalities. 

2. The purchase of the undertakings owned by the com- 
panies. 

3. The erection of new power stations. 

Schedules attached to the report contain the following parti- 
culars relating to the method employed in determining bulk 
and reciprocal supply costs :— 


BULK SUPPLY Costs AT BUS-BARS OF STATION SUPPLYING. 
Load factor 30 per cent. 
(a) CAPITAL CHARGES, ° . 
Cost of installing complete - 
plant, using modern sets of 
not less than 5.000 KW. ... = £10 at continuous rating. 
Depreciation or sinking fund 5 per cent. per annum on 
16 years, average life 


Per KW.D. 


of assets. 
Interest ... o is ... = 5 per cent. per annum. 
Total charges on capital ... = 10 per cent. per annum. 
10 per cent. on £10 .. = £l per KW.D. per annum. 


(hb) WORKING EXPENSES. (Generation.) 
Coal (stand-by) $25 ete 
Oil. waste. water, and stores 
Waves and salaries... wee 
Repairs and maintenance ... 
Management ... wes SF 
Rates and taxes excluded. i 
<e) CoaAL. (Runnine.) ' 
At 17s. 6d. per ton = ‘168d. per unit delivered to feeders. 
Provision should be made for a variation in the price of fuel, 


viz., '00l4d. per unit corresponds to an increase or decrease 
of 1d. per Pn. 


.Vote.—In the fuel costs is provided a sum sufficient to cover 

the removal and disposal of ashes. 
{d) SUMMARY OF COSTS. per annum. 
Fixed charges.—Capital charres ... ves e. £1 0 0 
General working expenses ww. 1 6 0 


£1 6s. per KW.D. per 
annum. 


Per KWw.p. 


£2 6 O 
... “168d. per unit delivered 
to feeders. 

The following additions and deductions are suggested for load 
factors other than 30 per cent. :—For a load factor of 50 per cent. 
and over. a deduction of 5s. per KW.D. per annum ; 45 per cent.. 
but under 50 per cent.. a deduction of Bs. ; 40 per cent.. but under 
45 per cent.. a deduction of 2s.; 35 per cent.. but under 40 per 
cent.. a deduction of Is. ; 30 per cent.. but under 35 per cent., basic 
charge ; 25 per cent., but under 30 per cent., an addition of 2s. : 
20 per cent., but under 25 per cent., an addition of 6s.; 15 per 
-cent., but under 20 per cent., an addition of l4s.; 10 per cent., but 
under 15 per cent., an addition of 228.; below 10 per cent, an 
addition of 34s. 

Over-all costs per F.H.T. unit at station bus-bars, with coal at 
17s. 6d. per ton, for varying load factors :-—Load factor of 50 per 
cent. and over, ‘280d. ; 45 per cent., but under 50 per cent., “208d. ; 
40” per cent., but under 45 per cent.. “318d. : 35 per cent., but under 
40 per cent., “344d. : 30 per cent., but under 35 per cent., 377d. : 
25 per cent., but under 30 per cent., 430d. ; 20 per cent., but under 
25 per cent., °524d.; 15 per cent.. but under 20 per cent., "715d. : 
10 per cent., but under 15 per cent., 1°100d.; below 10 per cent., 
1°440d. 

RECIPROCAL SUPPLY CostTs—LIGHT LOAD PERIODS. 


Per kw.D. 
30 per cent. load factor. per annum. 


(1) 33} per cent. of the capital charges ... a .. £0 6 8 
(b) 25 per cent. of the general working expenses ' ... 0 6 6 


Running charyes.—Coal _... 


Total ... .. £013 2 
C) Running charges with coal at 17s. 6d. per ton = 0°168d. per 
unit delivered to feeders. 
Subject to the same provision for & variation in the coa! price 
as in the case of bulk supplies. 
For load factors other than 30 per cent., the corresponding 
values given for bulk supply “capital charges“ and 
“ weneral working expenses ` would be taken, but the above 
percentages of 334 and 25 per cent. would still apply. 


Manganese Dioxide in Canada.— A message from Calgary, 
Alberta, to the Central News, says that practically inexhaustible 
deposits of manganese dioxide have been found in the Cypress Hills. 
in South-East Alberta. Eight hundred thousand tons, worth 
approximately £11,000.000, have been blocked out in the last few 
months. The manganese lies at the surface of the ground, and, 
therefore, the deposits are very easily worked. The staff of the 
Department of Mining of the University of Toronto have discovered 
a process by which low-grade concentrates of molybdenite can be 
made at little cost. The new process will render available the 
deposits of low-grade molybdenum ore which have been discovered 
in Manitoba and British Columbia.— Financial Times, 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. Tromeson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


_ 11,607. “ Electrical measuring instruments.” R. D. GirForp anp Napa 
Bros. & THompson. August 13th. 


11,658. ‘‘ Apparatus for concentration of electric waves in a single direc- 
tion or upon a fixed point.” E. Binettt & L. Rota. August 14th. 
11,659. ‘‘ Electric heating devices.” R. K. Hearn, August 14th. 


11,660. ‘' Electromagnetic friction clutches.” W. Lancpon-Davies & A. 
Soames. August 14th. 


11,669. ‘* Device for indicating electrical leakage in insulation of sparking 
plugs.” A. E. Lamkin. August 14th. l 


11,677. “ Starting apparatus for electric motors.” - G. Layton, August 
th. 


11,765. ‘“ Selective signalling systems and selectively operable devices 
therefor.” Western Exvectric Co. (Western Electric Co., U.S.A.) August 


11,777. " Producing electricity and mechanical powcr by permanent mag- 
nets.” D. Sucnostawsr. August 16th. 


: 11,785. ‘ Variable electric resistances.” W. E. Baxer. August 16th. 
11,791. ‘* Sparking plugs for ignition in internal-combustion engines.” K. 
E. L. Guinness. August 16th. 

11,806. “ Electricity generating plant. O. Stor. 
11,820. *“ Electric annunciators."’ 
Co. & S. R. Smitnu. August 17th. 

11,830. “ Trolley heads of electric tramways.” W. H. Cortex & R. H. 
HovuincsBee. August 17th. i 

11,860. “ Ignition magnetos.” A. R. J. Foster. August 17th. | 
11,862, ‘* Electric furnaces.” W. B. Lake. August 18th. 

11,864. * Telephone receivers, &c.’’ A. MarR. August 18th. 

11,867. “Heating conductors of thermic telephones.” NAAMLOOZE Vex- 
NOOTSCHAP DE NEDERLANDSCHE THERMO-TELEPHOON. August 18th. (Holland, 
September 15th, 1916.) i 


11,883. ‘‘ Art of stereotyping, electrotyping, &c.” J. THOMLINSON. August 
1th. 

11,878. *‘ Telegraph systems." AUIOMATIC ‘TELEPHONE MANUFACTURING Co. 
Lro, & H. H. Hakrisox. August 18th, 


August 16th. 
AUTOMATIC TELEPHONK MANUFACTURING 


PUBLISHED SPECIFICATIONS. 


1916. 

The numbers in parentheses are those under which the specification will be 
printed and abridged, and all subsequent proceedings will be taken. 

5,947. Wrire-prawinG Macuines. H. A. Marvin. May 4th, 1915.  (100,398.) 

10,402. Eveciric IGNiion ARRANGEMENTS FOR INTERNAL-COMBUSTION ENGINES, 
H. R. Wright. July 24th, 1916.  (108,183.) 

10,573. ROTATABLE CONTACT-BREAKEKS FOR MAGNETOS AND OTHER PURPOSES. 
E. J. Pilblad. July 26th, 1916.  (108,194.) 

10,626. SLIDE-RULES FOR UsE IN WikeLess TEeEcecrarHy Caccucations. A. J. 
Martin. July 27th, 1916.  (108,197.) 

10,721. MaGNeros AND LIKE Ececrric Macutes. W. O. Kennington. July 
28th, 1916. (108,203.) 

11,100. ELECTRICAL SIGNALLING APPARATUS FOR USE IN MINES AND FOR OTHEK 
purvoses, H. R. Waddington & I. H. Parsons. August 7th, 1916. (105,2134 

11,962. Srark Prucs. J. J. Platt. August 23rd, 1916. (108,220.) 

12,704. APPARATUS FOR PRODUCING UNIDIRECTIONAL ELECTRIC CURKENTS OF A 
Pores fiaL SUFFICIENTLY Hicon TO Orerats X-ray Tirises. F. Rieber. Sep- 
tember 7th, 1916. (108,226.) 3 

13,269. ArT oF ELrcTRICAL SicnaLLinG. G. O. Squier, L. W. Austin & L. 
Cohen. September 19th, 1916. (108,230.) 

13,285. SEARCHLIGHT IN COMBINATION WITH A GUN FOR USE AGAINST AIRCRAFT. 
A. J. Reynolds. September 19th, 1916. (108,232.) 

13,390. ELrectRIC Pocket Lamrs, ELECTRIC TORCHES AND THE LiKe. E. A. 
Bellow, September 21st, 1916. (108,234.) 

13,883. ELecrRIce Motor CoxtroL. British Thomson-Houston Co. (General 
Electric Co., U.S.A.). September 28th, 1916. (108,237.) 

14,643. ELectRIC INCANDESCENT LAMPS FILLED WITH ARGON. 
Elektricitats Ges. November llth, 1915. (102,141.) 

14,991. APPARATUS FOR BENDING AND SHAPING WIRE. British Thomson- 
Houston Co. (General Electric Co., U.S.A.). October 21st, 1916. (108.246.) 

15,561. ExrYcrric Arc Lames. A. H. Railing & A. E. Anpold. November 
lst, 1916. (Addition to 16,694/15.) (108,252.) 

16,512. Icnitron Dynamos. C. T. Mason. 
application on 8,584/16.) (102,265.) 

17,987. IGNITION Dynamos. / C. T. Mason. January 7th, 1916. (103,291.) 


Allgemeine 


June 19th, 1915. (Divided 


$ 
1917. 

1,578. Metnop or EvectricaL Epce-weLpiNc. T. E. Murray. March 2nd, 
1916. (104,504.) ` l 

1,678. Portascre Evectric HanD LAMPS AND THE LIKE. N. McLean. Febru- 
ary 2nd, 1917. (108,270.) 

2,869. REGENERATIVE BRAKING SYSIEMS FOR ELECTRICALLY-DRIVEN VEHICLES. 
W. V. Turner & T. H. Thomas. September 6th, 1916. (Addition to 
103,959.) (108,276.) 

4,370. Exectric Ionttion Devices. W. O. Kennington. April 1%h, 1916. 
(105,908.) i i i 

4.644. Macnetos. W. L. Gullette and C. A. Vandervell & Co. March 
30th, 1917. (108,281.) ° 

5,825. CENTRIFUGALLY-ACTUATED SHORT-CIRCUITING Devices FoR DYNXAMO-ELEC- 
Tric Macmines. British Westinghouse Electric & Manufacturing Co. May 
3rd, 1916. (106,484.) 

5,929. Ozontsers. W. S. Graff-Baker. April 26th, 1917. (108,293.) 


Tramway Workers: Wage Awards.—The August issue 
of the Journal of the Tramways and Light Railways Association 
contains particulars of a number of awards recently made by the 
Committee on Production affecting different classes of tramway 
workers. 
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No. 2,076 


INDUSTRIAL RESEARCH. 


THE second annual report of the Committee of the 
Privy Council for Scientific and Industrial Research 
(the first part of which is abstracted elsewhere in 
this issue) is characterised by a practical spirit 
which augurs well for the success of its important 
undertakings. The Committee has a very difficult 
task to accomplish, and is cultivating ground which 
has hitherto remained almost unbroken; in order 
to reap a satisfactory harvest within a reasonable 
period many weeds will have to be uprooted—the © 
jealousies of rival firms, the bonds of traditional 
secretiveness, the inertia of old-established firms, 
the inefficiency or total absence of organisation in 
certain trades, and other adverse influences; but 
by avoiding the attempt to establish rigid lines of 
procedure, and by showing a disposition to treat 
every question that arises, on its own merits, the 
Committee has retained an elasticity of administra- 
tion which immensely facilitates the progress of its 
work, and affords good: grounds for confidence in 
the ultimate success of its endeavours. Quite typi- 
cal of this elasticity is the decision of the Govern- 
ment to allocate a sum of one million sterling for 
expenditure spread over a period of five years, in- 
stead of an annual subsidy which must not be ex- 
ceeded, while any balance that remained, being re- 
absorbed into the State funds, would not have been 
available to augment the allowance in the following 
year. Thus the hands of the new Department are 
set free to cope with any conditions that may arise, 
and to provide for initial outlay on a generous 
scale, such as is likely to be found essential tothe 
rapid promotion of important researches. One 
million pounds would not suffice to build a single 
battleship; but in the light of past experience, of 
the rich returns already derived from. the meagre 
allowances doled out to the National Physical 
Laboratory in pre-war times, and of magnificent re- 
sults accruing from the outlay on researches in con- 
nection with optical glass, dye-stuffs, and other war- 
time necessities, there is no room for doubt that 
the expenditure of this modest capital will not only > 
provide its own justification, but will quickly lead 
to the devotion of vastly greater sums to this most 
profitable service. 

Another welcome trait which marks the Commit- 
tee’s proceedings is: the readiness which it mani- 
fests to take its own medicine, and to co-operate 
cordially with any and every Government Depart- 
ment or public body whose aims are in harmony 
with its own, or whose specialised knowledge can 
be utilised to the national advantage. It is, to our 
mind, of the utmost importance that the wealth of 
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knowledge and experience which is represented by 
our great scientific and technical societies should 
be drawn upon most freely, and that their advice 
should be sought and duly weighed before any 
important action is taken by the Government in 
industrial affairs. This course has not been fol- 
lowed in the past; the officials whose influence in 
Government Departments is paramount have 
usually, whether intentionally or in blank ignor- 
ance, refrained from consulting such bodies, with 
the natural result that their decisions have often 
done more harm than good to the industries they 
professed to help. Our Government is, in fact, far 
more bureaucratic and reactionary than the public 
generally are aware, and this is largely, if not 
entirely, owing to the narrow classical curriculum 
of the public schools, in which history, geography, 
and science are practically ignored. 

While the exceedingly valuable results already 
‘obtained in various applications derive their origin 
mainly from independent researches that were set 
on foot by the Government, with the assistance of 
the Board of Scientific Societies, soon after the out- 
break of war, and by our scientific and industrial 
associations, long before the Committee was ap- 
pointed to organise research, they are of the same 
order as those which may be expected to accrue 
from the efforts of the Department, which, more- 
over, has taken steps to ensure their continuance, 
and to extend their scope. The Committee does 
not pretend that the nation “‘ will reap the fruits of 
these preparatory labours’’ until after the return 
of peace. Nevertheless, good results are beginning 
to flow in from the new work put in hand by the 
Committee, which is methodically laying a sure and 
solid foundation for the development of industrial 
research. Unfortunately, owing to the exigencies 
of the time, the Committee has found it impossible 
to devote attention to the subject of research in 
pure science, but it recognises that this is the seed 
with which the industrial field is sown, and that to 
neglect it would be a fatuous error. We must see 
to it that the Committee shall not fail to discharge 
its duty to pure science at the earliest possible 
moment—otherwise its labours will prove futile. 

Lastly, we commend the attitude of the Depart- 
ment towards the rights of the inventor, whom it 
appears determined to encourage and support. In- 
vention has too often been the mother of necessity, 
and the poor inventor in particular ought to be pro- 
tected and assisted. 


\ 


In our last issue, in referring to 


Our the decision to appoint additional 
Commercial Trade Commissioners, we men- 
Intelligence tioned that the Cabinet had given 


Service. its approval to the scheme for re- 
organising the Commercial Intelli- 
gence Service of the country by bringing the opera- 
tions of the Foreign Office and of the Board of 
Trade in this connection under unified control. The 
full details of this scheme are now published in the 
form of a Memorandum, which was reprinted in 
the Times on August 31st. As would be expected, 
difficulties were encountered when those respon- 
sible for dealing with the matter tried to define and 
adjust the limits of responsibility of the Foreign 
Office and the Board of Trade with respect to the 
collection and distribution of commercial intelli- 
gence obtained through the medium of the Commer- 
cial Attachés and Consuls in foreign countries. A 
Committee which, in addition to eminent men from 
the two Departments, included Lord Faringdon, 
Mr. Dudley Docker (Federation of British Indus- 
tries), and Mr. Pennefather, M.P., representing the 


` will lie with the Board of Trade. 


Chambers of Commerce, sat to try to solve the 
difficulties, but these gentlemen were not able to 
arrive at a unanimous agreement. They agreed 
that the control of the Commercial Attachés should 
be left to the Foreign Office, acting in consultation 
with the Board of Trade as regards instructions 
and appointments, and that both this service and: 
the Consular Service ‘should be enlarged and im- 
proved. Another Committee has been appointed to 
carry these recommendations into effect with the 
least possible delay. Where the Committee could 
not agree was on the question of whether the work 
of collating and distributing commercial intelligence 
from foreign countries among the commercial com- 
munity in this country should continue to be per- 
formed by the Department of Commercial Intelli- 
gence of the. Board of Trade or should be dealt 
with by a Department to be created at the Foreign 
Office. The majority of the Committee favoured 
the work being done by the Foreign Office. The 
two Departments, therefore, considered the matter 
further, and arrived at a scheme, which has been 
approved by the War Cabinet, and is set forth in 
detail in the Memorandum from which we quote 
below : — 


An enlarged Commercial Intelligence Department will be 
created on a scale adequate to meet the reasonable require- 
ments of British trade after the war. Parliamentary control 
over the Department will be exercised through a new Parlia- 
mentary Secretary, who will occupy the position both of 
Additional Parliamentary Secretary at tbe Board of Trade, 
and also Additional Parliamentary Under-Secretary for 
Foreign Affairs. This Parliamentary Secretary will be respon- 
sible to the President of the Board of Trade for all matters 
within the competence of that Department, and responsible 
to the Secretary of State for Foreign Affairs for all matters 
concerning the Foreign Office. By matters concerning the 
Foreign Office is meant all questions concerning the direc- 
tion and organisation of the Commercial Attaché and Con- 
sular Services and the commercial work of officers of these 
services, and of the Diplomatic Service, so far as these 
matters are not dealt with by the Consular or other Depart- 
ments of the Foreign Office, and also matters concerning the 
personnel of the Foreign Office and of the above services 
who may be temporarily attached to the Department, and 
any matters arising out of the work of the Department in- 
volving ‘questions of foreign policy. All instructions issued 
to Commercial Attachés or other Diplomatic or Consular 
Officers will be issued in the name of the Secretary of State 
for Foreign Affairs. On all other matters the responsibility 
The Commercial Intelli- 
gence Department will eventually comprise the existing De- 
partment of Commercial Intelligence of the Board of Trade 
and the Foreign Trade Department of the Foreign Office, and 
will take over such of the staff and records of the War Trade 
Intelligence and Statistical Departments as pay be available 
and required. 

The official head of the Department will be an officer 
appointed jointly by the President of the Board of Trade 
and the Secretary of State for Foreign Affairs, working under 
the new Parliamentary: Secretary. The appointment and 
control of the Trade Commissioners within the Empire will, 
as at present, rest with the Board of Trade, and the appoint- 
ment and control of the Commercial Attachés and Consular 
Service with the Foreign Office, but the work of the new 
Department will comprise all matters dealing with commer- 
cial intelligence, and, so far as is necessary for that purpose. 
it will give diractions to the oversea services and make the 
necessary arrangements for keeping them in close touch with 
the commercial classes in this country. 

There will be a constant interchange of staff between the 
Department and both the Foreign Office and the Board of 
Trade, so that members of those Departments may be 
thoroughly acquainted with the work. The Department will 
be assisted by an Advisory Committee of business men. 


Duality of control is one of the great errors that 
has been developed in connection with such matters 
in the past, and the foregoing represents a serious 
effort to devise means for getting rid of it. The 
end sought by those who have devoted so much 
anxious thought to the scheme is to secure that 
the direction of the commercial work of the foreign 
services and the distribution of commercial intelli- 
gence collected by them shall be under a single 
Department, which shall also direct the activities of 
the enlarged Trade Commissioner service. It is 
anticipated that by so doing there will be assured 
a uniformity of policy for our entire overseas trade. 
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THE MODERNISATION OF STUART STREET 
GENERATING STATION, MANCHESTER. 


Tue history of the Stuart Street generating station 
will be found to synchronise very closely with the 
industrial electrical development of Manchester. 

As in the case of other industrial centres, the local 
problem during recent years has been to keep pace 
with the increasing requirdments of power users, 
with this difference, that the Manchester problem 
has all along been on a magnified scale, which, need- 
less to add, has become increasingly difficult during 
the last three years. 

In 1913 the electricity undertaking exceeded the 
100 million mark in output sold, and during the 
year ended March last, over 172 millions of Board 
of Trade units were disposed of, a total which might 
easily have been 200 millions had all anticipations 
been realised. 

The Stuart Street generating station, which dates 
back some 17 years, marked the decision to gene- 


rate three-phase E.H.T. energy in place of the L.T. ` 


direct-current which had previously sufficed for local 
requirements; this latter supply was given from the 
original Dickinson Street station, supplemented in 
1901 by the adjacent Bloom Street Station. - 

The Stuart Street station was constructed in two 
parts. the earlier portion to the design of Sir (then 
Dr.) Alexander Kennedy, while the second portion 
was originated by Mr. G. F. Metzger, city elec- 
trical engineer at that time, and reciprocating plant 
in comparatively large units was installed by both 
these engineers.* With the advent of Mr. S. L. 
Pearce, the present city electrical engineer and 
manager, the installation of reciprocating plant was 
discontinued, he having decided for various reasons 
to install turbine plant in future. We must refer 
our readers to the various articles which have ap- 
peared in our pages for details of the extensions 
which have been carried out from time to time; it 
will be sufficient to say that under Mr. Pearce’s 
direction the reciprocating plant was supplemented 
by three turbo-alternators of 6,000, 6,000, and 7.5007 
KW. capacity respectively, followed by a 15,000-Kw. 
machine,§ which was the first really large turbine 
set to be installed in this country. In addition to 
these high-pressure turbines, a 4,500-Kw. exhaust 
steam turbine|| and jet condensing plant was in- 
stalled to operate on the exhausts from three of 
the six 2,500-H.P. Corliss engine sets which com- 
‘prised the generating equipment of the first portion 
of Stuart Street station. 

Contemporarily with these extensions, addi- 
tions were made to the boiler and cooling tower 
installations, and prior to the outbreak of war it was 
agreed, in view of the limited condensing facilities 
and necessity of making adequate provision for céal 
storage, that some 60,000 Kw. of installed plant 
capacity represented the economic limit’ of the 
Stuart Street site. 

In view of this the Manchester authorities, on the 
advice of Mr. Pearce, decided to launch out a bold 
scheme for meeting the rapidly increasing electrical 
necessities of the area, and as a result, what would 
have been the first super-station in the Kingdom 
was planned. with a projected capacity of 160,000 
Kw.{ A site was selected at Barton, about five 
miles from the centre of the city, all sanctions 
were obtained, and all preparations made for 
the actual construction of this station, but 
in view of the now well known difficulties as 


* Etec. Rev., June 26th. 1903. 
t ELEC. Rev., July 4th, 1913. 
§ ELEC. Rev., July 3rd. 1914. 
| ELEC. Rev., June 27th, 1913. 


t Barton Power Scheme ; ELEC. REV., J anuary 8th, 1915. 


regards industrial developments which arose as 
a result of the concentration of the country’s re- 
sources on the war, it was found necessary to post- 
pone the carrying out of this project, and to con- 
centrate attention on the Stuart Street station, 
which policy offered the only means of meet- 
ing the urgent demands’ for power arising .from 
the war. This policy involved the supersession of 
the then existing reciprocating plant by turbine 
plant, and when the scheme of reconstruction now 
being carried out is completed, only one 6,000-H.P. 
reciprocating engine set will remain in the station. 

Since the outbreak of war, two 6,000-Kw. turbo- 
alternators, one of Westinghouse-Siemens and the 
other of Westinghouse construction, each running 
at 3,000 R.P.M., and operating in conjunction with 
Mirrlees-Watson jet condensers, have been installed 
in the place of two of the original 2,500-H.P. cross- 
compound vertical Corliss engine sets. 

The 4,500-kKw. Howden-Siemens exhaust steam 
turbine, which operated in conjunction with three 
other of the above engine units, has been recon- 
structed on high-pressure lines to use live steam, 
and this incidentally freed one half of the existing 
condensing plant for use with the additional tur- 
bines. 

A second 15,000-Kw. Richardson-Westgarth tur- 
bine coupled to a Westinghouse alternator, running 
at 1,500 R.P.M., is now being installed in place of 
one of the 6,000-H.P. (4,000-KW.) Wallsend-Electrical 
Co. sets; this is fitted with Richardson-Westgarth 
surface condensing plant. 

There is also on order for delivery in the autumn 
of 1918 a 20,000-Kw. turbo-alternator set, by the 
last-mentioned firm; it may be mentioned that both 
these large turbine sets are very conservatively 
rated, and would under Engineering Standards con- 
ditions be regarded as of 20,000 and 25,000 KW. 
maximum continuous rating respectively. 

As previously mentioned, one of the difficulties 
of the Stuart Street site has always been water 
shortage; some of the condensing plant is, of 
course, jet condensing, the Manchester and Ashton- 
under-Lyne Canal furnishing the necessary water. 
but for the surface condensing plant, cooling towers © 
and tank storage have been provided, and this 
latter installation will be greatly extended when the 
large contracts which have been entered into with 
the Klein and Davenport Companies for new 
natural and fan draught towers are completed. 

The disproportionate increase in generating capa- 
city as compared with floor area, due to the large 
increase in turbine plant, naturally involved certain 
reconstruction in the steam raising installation to 
meet the increased demand for steam. 

Prior to the war, the boiler plant comprised 46 
boilers—of the Babcock & Wilcox land and marine 
types—installed in two boiler houses; a third boiler- 
house has now been added, in which two Babcock 
and Wilcox marine type boilers, each of 60,000 Ib. 
per hour evaporative capacity, have been installed. 
These boilers are self-contained units, one having 
straight induced draught and the other the Prat 
ejector draught plant, while both have chain-grate 
stokers: they were originally intended for the pro- 
jected Barton station. 

The first boiler house, constructed under the Ken- 
nedy scheme, is being ‘modernised, and its e uip-. 
ment of 24, 12,000-lb.-per-hour Babcock & Wilcox 
boilers is to be swept away; two new 60,000 Ib.-per- 
hour boiler units, similar to those in the third boiler 
house, will shortly be in use in this boiler house, 
and orders have been placed for four 100,000 Ib- 
per-hour Babcock & Wilcox marine type boilers as 
a further installation. 

These are probably the largest capacity boilers 
so far contemplated in this country, and are to be 
single-ended and fitted with both forced and: induced 
draught. Each will have 416 sq. ft. of grate area, 
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14,000 sq. ft. of heating surface, 7,500 sq. ft. of | 


economiser surface, and 5,145 sq. ft. of superheater 
surface, and be constructed as a self-contained unit. 
Large boiler units are essential to secure the utmost 
development of the Stuart Street site, hence the 
drastic action in connection with the older plant. 
To supply the increased coal requirements of the 
station, a third line of conveyors is being added in 
the first and second boiler houses, and in connection 
with these and other industrial developments in the 


neighbourhood, the coal railway facilities will. be - 


doubled, and in the result the cost of delivering fuel 
will be greatly reduced. 

The large increase in plant capacity at Stuart 
Street has necessitated the. remodelling of the 
E.H.T. Switchgear, and large-capacity switches are 
being installed throughout, the bus-bars are being 
sectionalised with reactances,.and a reactor house 
is being constructed to contain the latter. 

In addition to this work, a turbine set is being 


installed in the Bloom Street station, to allow of ` 


which one of the four 1,800-Kw. Musgrave-West- 
inghouse direct-current vertical Corliss engine: sets 
has been removed. 

The new, plant is being supplied by the British 
Westinghouse Co., and will have a rating of 10,000 
kw., speed of 1,500 R.P.M., and supply three-phase 
current into the E.H.T. system; its use will also en- 
able the three remaining reciprocating sets to be 
shut down. It will, further supply the local direct- 
current requirements for lighting and traction, 
through the converting plant. some 7,000 Kw. of 
which is installed, in the adjoining Dickinson Street 
station, and be supplemented when necessary by 
these stations. 

As many of our readers are aware, the electrical 
development of the Manchester area has made rapid 
strides during the last 10 years, during which period 
tts output has increased fourfold. Even with Stuart 
Street station remodelled, and containing between 
90,000 KW. and 100,000 Kw. of generating plant, and 
the additional plant at Bloom Street, thie problem of 


_ the remaining direct-current’ generating plant in 


meeting future requirements, by the construction of | 


the Barton station, must still remain. 

This problem has, however, been raised to a new 
plane since the wider aspects of electrical supply 
became emphasised, ånd we venture to prophesy 
that the role of the Barton power station, when it 
materialises, will be of a different character than 
was anticipated when, the original proposal. took 
shape.. One need only point to the proposed estab- 
lishment. for manufacturing nitric acid* from the 
air, which may. ultimately. reqtire some 15,000 KW., 
the. carbide’ factory. Which’ is being. built and’ will 
take, some .raio00 kw and.to the growing: list of 
factories, ‘including electric furnace and electric 


rolling mill equipments, to indicate that the future 
large scale requirements of this area are by no means 
visionary. 


In conclusion. our thanks are due to Mr. S. L 


Pearce, the chief engineer and manager of the Man- 
chester electricity undertaking, | 
briefly indicate the trend of events im the depart- 
ment under his control. 


Platinom.—A_ Reuter’s correspondent at New York 


states that the discovery of platinum in Alaska has aroused Govern- 


ment agencies to the 
sufficient 


greatest activity in the hope of finding 


Allies. Four Government experts have been assigned to study the 
Alaskan situation and report if the discoveries may replenial: the 


p 


latinum supply cut off recently by the virtual cessation of 


activities in the Ural Mountain mines, the source of the world’s 


iggy supply. as 
e: metal has vanced from $45 to $105 an : 
beginning of the war. ® an ounce. since the 


So acute is the world shortage of platinum that 
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for enabling us to 


quantities of this metal to meet the war needs of the - 


| ELECTRIC VEHICLE NOTES. 


THE industrial possibilities of the electric truck and tractor 
in this country offer an exceedingly wide field for specula- 
tion ; so far we have touched the fringe of the development, 
in sight, and the as-yet unconsidered possibilities of this 
form of transport represent probably an equally darge field 
of usefulness. | ; 
Apart altogether from private and municipal users of the 
industrial electric, probably the most hopeful sign of future 
progress is in the extensive purchases of these vehicles by 
great railway companies, whose interest in a new proposition 
is anything but experimental in character. If the railway 
companies prove to their own satisfaction that the move- 
ment of freight from their yards and warehouses can be 
more economically dealt with by electric than other types 
of vehicle, the time will not be far distant when our dock 
and harbour authorities, and the carrying companies con- 


~ nected with them, will begin to hold similar views. 


Railway and dock premises in large cities are always 
costly matters, and a portion of this cost can, of course, be 
debited to the horse when making comparisons, inasmuch 
as goods yards, loading docks, and the sheds, which often 
cover the latter, have to be made proportionately larger to 
allow for the increased standing énd manceuvring space 
required by the horse-drawn vehicles as compared with that 
needed by electric vehicles. | 

The handiness and adaptability of the “electric,” and 
the ease with which it can be manceuvred, are of supreme 
importance where rapid handling of deliveries is essential, 
added to which is its freedom from fire risk, which often 
makes it the only type of motor vehicle which can be 
admitted into warehouses where combustibles are stored. 
The horse vehicle is a luxury in the case of a large transport. 
organisation, and one for which not only does it pay, but 
the surrounding community also, through congestion of 
traffic in the streets, loss of time, &c. 

A typical example of what may come in this country is 
shown by the practice of the Brush Terminal Co., of New 
York, whose premises cover some 200 acres along a mile of 
water front, and include eight piers to accommodate ocean 


‘shipping, a railway yard with 23 miles of track and 123 


warehouses. In addition, a large cold storage installation 
i8 P and an unusual departure is the provision of 16 
industrial buildings, in’ which space is available for manu- 
facturing, at attractive rentals. 

The feature. of the terminal is the use of electrically- 
operated appliances throughout ; the railway cars are shunted 
by electric locomotives, of which there are three 40-ton and 
one 60-ton trolley-type G.E.C. machines. What transporta- 
tion is. required between piers and railways and warehouses 
is handled -py electric tractors, battery trucks, battery cranes, 
motor-driven. hoists, elevators’ and motor-driven piling. 
machines, while delivery and collection of freight outside 
the terminal are handled by electric trucks. 

Shipments received by water may go direct to freight 
cars, or to lighters, or to trucks delivering in the city, or to 
warehouses or factories ; similar possibilities are open to 
goods received by rail. 

To supplement the ships’ winches, portable electric hoists 
are provided on the piers ; goods are unloaded into trucks, 
four or five of which are drawn by battery tractor to the 
warehouse, and as 12 trucks are provided to each tractor, 
sufficient are available for continuous loading and unloading 
at each end of the route, while the tractor can be kept 
always on the move.- Where packages weigh 1,000 lb. or 
more, crane tractors are employed, which not only haul, 
but load and unload when required. Sixty portable electric 
hoists are employed for lifting freight into warehouses, 
&c., where also the electric piling machines are used for 
stowing. | = od, cs : 

With the older method of handling mixed freight, some- 
thing like 50 per cent. of the operating cost was eaten up 
by inefficiencies, delays, wastes, excessive labour costs, &c. ; 
this is eliminated by the electro-mechanical methods now 
in use. * 

For city deliveries: the electric vehicles are loaded at 
night, for delivery early in the morning ; the batteries are 
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charged at night, and receive a boosting charge during the 
day. 

The Electrical World says that the data thus far available shows 
that the tractors have performed their duties with a current oon- 
sumption of 3°32 ampere-hours per ton-mile. The average weight 
transported has been 123 tons, and the length of. haul between 
100 ft. and 6,000 ft., or an average of 0'4 mile. . Four-wheel plat- 
form trucks, 14 ft. long by 4°5 ft. wide, and equipped with roller 
bearings, are employed in this service. Among the various formå 
in which the miscellaneous warehouse commodities are handled 
in the raw state are bales, bags, cases, barrels, mats, &c. Of the 


1,325,000 tons of freight handled at the Bush terminal per year,about . 


324,000 tons is moved by tractors between the piers and ware- 
houses. The remainder is transported in trucks or trains handled 
by electric locomotives. 

Several typical examples will serve’ to show the relative advan- 
tage of handling material by electric tractors instead of by hand 
or with horse trucks. For instance, in loading trailers with bales 
of fibre, the battery cranes and tractors can perform the work at a 
cost of 7'2 cents per bale. whereas with hand operation it costs 
8'8 cents per bale ; 300 lb. bags of ore can be loaded on to cars by 
battery cranes at a cost of 21 cents per ton, whereas with hand 
operation it costs 32°4 cents per ton. In addition, the battery crane 
permits an average increase in speed of handling of about 40 per 
cent. Comparing the use of horse trucks and tractors for loading 


and unloading case goods and transporting them, it costs 16°] cents | 


per case with horse truck and 14°2 cents per case with tractors. 
The last two values are based on hauling the commodity 450 ft. 

Storage battery tractors show an advantage also when the cost 
of operating them is compared with that of moving commodities 
in box ears. For instance, suppose that 1400-lb. bales are to be 
moved from a lighter to a pile in the storehouse ; the corhplete 
vost of operation with a battery tractor is 8'7 cents per bale. 
whereas when moving the material in the box cars the cost is 
26'2 cents per bale. At the Bush terminal the cost of energy for 
loading, unloading, and transporting materials amounts to a small 
percentage of the total operating cost per year. Labour expenses 
represent 41°7 per cent. of the total oparating cost. The yearly 
operating cost of the tractors is 66°3 per cent. of their initial 
cost. 

The performance noted in the preceding data is rather remark- 
uble, in view of the fact that some of the batteries are operated at 
75 per cent. overload, and are unprotected from the excessive jar 
and vibration due to the trucks and tractor: operating over the 
rough cobble stones and boards between the piers and warehouses. 
Fdison batteries are used in the trucks and tractors. 

The company has recently ordered 20 more 5-ton tractors. 

The energy used at this terminal: for freight handling, 
light, and power is furnished by the Brooklyn Edison Co., 
and averages 12 million Kw.-hours a year. 

The relatively high operating efficiency of electrical, as 
compared with other apparatus, suggests the general assump- 
tion that the energy used per ton handled—in the case of the 
Bush terminal, roughly 9 kw.-hours per ton—is a direct 
ineasure of the operating efficiency of the 
terminal organisation ; especially would 
this be, so under dear labour condi- 
tions. | 

The enclosed non-tidul British dock 
estates would probably account for a 
god deal more power than. the river’ 
piers of the Bush terminal, especially: 
where there are grain silos and heavy 
pumping requirements,.and if we take the 

1913 shipping tonnage figures for British 
ports (exclusive of coastal tonnage) as an 
approximate indication of the possible 
electrical requirements durmg a uormal 
year of certain British” ports, using 
as an overall basis figure 10 KW.-hours 
per ton handled, ipstead of the  Kw.- 
hours used by thé. Bush Co., we obtain 


pool, 150 million Kw.-hours ; London, 

200 million KwW.-lours ; Southampton, 

120 million Kw.-hours per annum, &c. 

These ports handle general merchandise, grain, &c., and are, 
therefore, to some extent comparable with the Bush terminal, 
though as their planning often dates back a good many 
years, even the.most efficient reorganisation of method 
would -probably involve a higher average use of energy 
than the-American fignre quoted. It is, of course, fully 
admitted that electrical methods are very largely employed 
in railway and dock terminals in this country, but the 
electric truck, tractor and vehicle are usually conspicuous 
by their absence, and the reslly intensive electrical methods 
employed by the Bush and other American concerns are 

unknown here. 


‘the elimination of one electrode would justify an investmeys;dgy 
- $30,000 (£6,000). The ideal furnace would have no electrodes, «idy 


IN ELECTRIC FURNACE 
OPERATION. 


COSTS 


\ 


AN interesting study of the relation of the costs of electrodes, 
refractories, electricity, labour, and raw materials, to total expense 
in electric furnace operation, particularly with reference to single 
electrode furnaces, was recently contributed to our contemporary, 
the Electrical Review of Chicago, by Mr. F. T. Snyder. 

The author points out that there are six items of expense in electric 
furnace operation, viz. :—(1) Cost of electrodes, (2) cost of refrac- 
tories, (3) cost of electricity, (4) cost of labour, (5) maintensnee, 
depreciation, and investment charges, and (6) cost of raw materials 

The last item is practically unaffected by type of furnacg 
or form of current supply, and need not be further considered. 

Electrode Cost.—The electrode costs the user in two ways—viggm 
by the burning away of the electrode and by the heat which WEY 
conducts out of the furnace. The sum of these items constituo s 
a charge per hour of ‘furnace operation, and for a well-designgin 
‘furnace melting 1,000 tons of steel a month representa some $6,001 
(£1,200) a year per electrode. a 

It is evident that a reduction of the number of electrodes wnf 
rants serious consideration ; with capital worth 20 per cent.:a Yeas 


the induction furnace met this requirement, but unfortanat 
introduced defects which rendered it commercially impracticebiiigs 
By using the metal bath in the furnace as one terminal of the, s% 
u furnace can be operated with one electrode per arc. i 
As three-quarters of the cost per year of each electrode is dag @ 
surface burning, the smaller the electrode the lower will be %# 
electrode cost, The size of the electrode is determined by $E 
current. and this (and the size) will be smaller, the higher di 
voltage between electrode and bath. The voltage is limited JSk. 
roof conditidn ; silica bricks used for roofs are fairly good'e phe ' 
trical conductors at white heat, and at steel finishing tempers! nite 
the furnace gases are rather good conductors. When current %% 


switched on the arc will jump a considerable distance, which limits’.« -> 


the pressure between a single electrode and the bath to about 220 
volts. 

If two or more electrodes are used through the same roof, experi- 
ence shows a limit of 110 volts between electrodes to avoid break- 
down roof leakages; that is for two electrodes, 55 volta between 
each electrode and bath. With the same energy input each of the 
two electrodes has, therefore, to have double the cross section of 
the single electrode with the higher voltage, or a combined cross 
section four times as great, and therefore four times the heat losses 
of an equivalent single electrode, and three times the sum of heat 
losses of the single electrode and .a contact to the bath. The 
burning surface of the two electrodes is double that of a single one, 
and the equivalent cost of two electrodes with two arcs in series, 
on the basis of 1,000 tons of steel a month is $13,500 (£2,700) a 
year, as compared with $7,500 (£1,500) for one electrode and ite 
contact. . 

If three electrodes are used through the same roof, so as to Intro- 
duce directly three-phase current into the furnace, the limiting 
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SINGLE-PHASE DOORLESS ELECTRIC FURNACE. 


voltage is usually kept at about 110, and this results in a potential 
of about 65 volts between electrode and bath. With the same total 
input each electrode will carry one-third of the energy of a single 
electrode at about one-third of the voltage, and therefore esch 
electrode will carry the same current as does the single electrode 
‘and be the same size, the three having heat loss and surface burning: 
equal to three times those of a single electrode. 
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Thus for 1,000 tons of steel per month, the electrode cost for the fR 


three electrodes will be $18,000 (£3,600), as against $7,500 (£1,500) - 
for a single electrode and contact. l 
Refractories Cost.—It is the common knowledge of electric sted 
operation that the bulk of the refractory cost is due to roof wear, 
and that the roof wears most around each electrode—in other 
words, it is substantially proportional to the number of electrodes 
The cost figures from different furnaces show a total refractory oof 
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for three-electrode furnaces of substantially three times the total 
refractory cost for single-electrode furnaces. With a well designed 
furnace melting 1,000 tons of steel a month, this refractory cost 
may be kept down to $4,000 (£800) per electrode per year. 

It isthe maximum temperature at the end of the heat that wears 
the refractories in a steel furnace. As the roof walls and slag are 
near the same temperature, the arc radiates to each about the 
same. Part of this energy is absorbed by and passes through 
the roof and wall. In a well designed furnace this amounts to 
less than 10 per œent. of the total power input. Of the energy 


radiated by an arc, about one-half goes directly to the slag ; the 


SIx-TON, THREE-PHASE FURNACE, WITH: THURY.-REGULATOR. 


her half is reflected by ;the roof and walls. The roof and walls 
e therefore at a temperature between the temperatures of ithe 
ag and the arc. | 

The energy to be radiated per sq. in. of arc surface determines 
te temperature to which the arc must rise to get rid of energy at 
ie input rate. If the arc is twice as long, and remains the same 
ameter, it will have twice the surface and radiate twice the 
ergy at the same temperature, or will radiate the same amount of 


ergy at a lower temperature. The three-electrode arc voltage is 


'; the single-electrode arc voltage is 220 ; and in each case about 
à volts are absorbed by the arc terminals. Tbis leaves 30 volts per 
c to determine the length of each of the # 
ree arcs of the three-electrode furnace and ™® 
‘5 volts for the single arc of a one-electrode 
mace. Therefore, the total length of the 
ngle arc id more than twice the sum of 

e lengths of the three arcs. As this single 

gc has consequently to radiate only half 

e energy per sq. in., it will be cooler than 

h of the three arcs, as it does not have 
back up sofar to:radiate its energy, and 

e walls from which its heat is reflected 

ll be cooler also. While the reduction in 
perature of the long, high-voltage arc does 


d makes‘a Yarge actual increase in the ` 
mber of heats that the roof will last. 
Electricity, Cost._-The molten metal poured 
the ladle, the hot slag, and the gases 
en off during melting, contain a definite 
ount of energy. approximating 350 Kw.- 
urs per 2,000 ib. of steel. There are also 
losses by radiation through the furnace 
ell and the heat loss through the electrodes, 
ich go.on continuously after. the furnace 
heated up, and would represent about 120 
IN. eontinuously in a furnace producing 1.000 
ns of steel per month. If the furnace 
put -were 240 kw.-hours, only 120 Kw.- 
mrs would be available for steel melting, 
which rate it would take about three hours 
T ton melted, and 360 kw.-hours of heat 
ergy would be lost, making a total energy 
msumption of 360 plus 350 or 710 Kw.- 
ours per ton of steal. | f 
If the furnace were given an energy input of 820 KW., the net 
ergy available for melting, after losses were supplied, would be 
0 KW., which would melt the ton of steel in half an hour, during 
hich time;the heat losses would only be 60 Kw.-hours, so that the 
tal energy for melting would be 410 Kw.-hours per ton. 


It is evident that the higher the energy input the higher will be: 


ie heat efficiency. With a three-electrode furnace the limit is soon 


ached, owing to lack of room to space the electrodes far enough | 


The insulation 


Jart to prevent current leakage through the roof, 
i : k / 
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of the roof bricks can be improved by water cooling, but the heat 
lost to the water is greater than the heat saved by increased energy 
input. So i 

Increasing the energy input does not necessarily result in higher 
furnace temperatures ; the latter are determined by the melting 


. point of the metal, and cannot rise above the melting point of steel, 


so long as there is unmelted metal in the furnace. With a single 


- electrode furnace no-limit has been found to the rate at which 


power can be put into a furnace and the efficiency correspondingly 

raised if certain simple metallurgical precautions are taken. 

energy is put in faster than the steel can be “killed” (freed of 
oxygen), after the steel is melted, the excess 
only operates to raise the temperature and 
melt the walls. To permit a high rate of 
energy input tħe elimination of oxygen must 
be speeded up; air leaks through furnace 
doors prevent this; the air byrne up the 
electrode, oxidises the steel, and carries away 
heat in escaping. The value of the heat loss 
for each door of the sliding type has been 
determined at some $1,400 (£300) a year. 

Two ordinary doors may easily double the time 

required to finish a heat. 

As it is in practice almost impossible to 
keep a door tight, the difficulty can be over- 

come by having a doorless furnace. with a 

tilting roof to admit the, charge. A simple 

self-sealing joint was made by putting a 

narrow ring of sand on the top of the furnace 
_ wall. Any piece of scrap that the furnace 

will hold can be put in through the roof, 
while the scrap has to be cut to enter a door. 

The heat loss in opening up a roof is found 

to be much less than through a single door. 

The steel can be deoxidised as it is melting, 

and, when melted, can be poured, reducing 

the time taken. 
ol e P Labour Cost. —The open roof furnace enables 
EE ETE N: charging to be done with a dump bucket and 
mo crane, and such a furnace can be operated by 
one melter and a helper, or, if of less output 
than 500 tons a month, without a helper. 

A single high-voltage electrode is lighter to 
handle, and requires less time for adjusting than three electrodes ; 
high voltage has another advantage, as with g single electrode 
arc about 185 volts are available for arc length. which gives an arc 
about 5 in. long, and the rising of a slag bubble ł in. reduces the 
arc resistance less than 20 per cent., whereas the 30 volts available 
in a 65-volt three-electrode arc only allows of į in. arc length, so 
that each time a slag bubble comes up under an electrode, the 
power load is short-circuited in the arc. | 

For this reason the boiling of the bath does not take any of the 
melter’s time with a single-electrode furnace, but takesallthetimeof . 
one man with a three-electrode furnace. To overcome thisdifficulty ~ | 


- 


- $1x-TON ELEÇTRIC ARCEFURNACE. 


three-electrode’ furnaces'‘are provided! with automatic regulators, 
which,’ however, have yct to demonstrate their value as;labour-savers. 

A doorless single-electrode furnace only uses yy the! weight of 
the electrode per ton of product used by a three-electrode door-type 
furnace, and this represents 'a substantial saving in labour in 
handling ; the roof with one electrode hole also lasts longer, and. 
these items, summarised, mean that some $4,000 (£800) per year 
will be saved in labour cost in producing 1,000 tons of steel a month 
in a single-electrode doorless furnace, 
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| ‘Maintenance, Depreciation, and Interest Charges. —The three- 
electrode équipment is obviow8ly more costly in maintenance and 
depreciation than the single-electrode equipment, especially if 
automatic regulators are employed with the former. As the single- 
electrode furnace ean be operated at double the speed of the other. the 
origiudl investment and interest on first cost are also less. With 
1,000’ tòns output per month, the difference due to these items will 


reach $6,000 (£1,200) per year. Summing up the various items in _ 


favour of the single-electrode furnace for the output assumed, the 
total saving will reach $36,500 (£7,300) a year. As a well-designed 
furnace requires an energy input of about 800 Kw. for an output 
ef 1,000 tons of steel per month, this saving equals $45 (£9) per 
year per KW., and this is a good return on the ‘investment required 
to change the standard three- -phase current distributed into either 
single-phase or cect current. suitable for use in a one-electrode 
furnace. l 
e S a 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Cørrespondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless-we hare the writer's name and address in our possession. 


The City Guilds’ Lists of “ Works of Reference.” 


We should like to be permitted to place it on recérd that 
-success has at length crowned the repeated, and almost single- 
handed, efforts of Mr. Sidney Rentell, A.M.LE.E. (editor of your 
contemporary Electricity), to bring about an improvement in the 
` lists of Works of Reference relating to the electrical subjects. 

_. For more years than would be believed, these lists (which are 
published i in the Institute's Annual “ Programme”) have been in a 
state of suspended animation: excepting that for ` Electrical 
Installation (late wiremen's) Work,” which is of recent peoerili. 

The waking-up of the City Guilds’ authorities to the absurdity of 
recommending out-of-date and out-of-print books, and not including 
new ones, year after year, is, without doubt, mainly due to Mr. 
Rentell ; and he has done a great service to students, to teachers, 
to authors, and to readers senerally. 

How has‘he done this good work’? By repeatedly reprinting the 
lists, and:-showing ‘what books were out of print, and, in some 
cases, for how long ; by opening his columns to letters and articles 
of protest ; ‘and by-a certain very direct method which, apparently, 
did nét fail to have final effect. ` 

No ‘longer (or we had better say, iot for some time) will the 
teacher, student, or other person interested in electrical engineering 
books bé‘donfronted with ‘a JisPAtarting with a book that has been 
out 'of- iprint for a quarter of a century ; and including about 10 
others that ceased to exist a varying number of years ago. ` 

‘No longer will people run the tisk of having an order for a book 
‘returned with the doubly-irritating information that the work is 
out of print, and-that the publisher retired from business when he 
(the orderer) was a boy at school. 

Some 17 books have been thrown out of the Electrical Engineering 
List, and about 30 new anes have-been added. The value of the 
list is jnoregsed by dividing the 6f (or so) works into classes, but is 
considerably diminished again. by omitting to give the publisher's 
name in nearly a score of cases. 

_ We will not venture to criticise the new works of reference 
selected, but we notice that Mr: William Cramp is credited with 

“Continuous-Current Design,” and that Mr. Aapinali Parq has 
become Aspinall & Parr. A 

The liste for “'Telegraphy and Telephony" and for ' Electro- 
Metallurgy ` have not been subjected to such an extensive 


overhaul.: - l 
ÀA. P. Lundberg & Sons. 
Islington, ae 29th. 1947. 
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Fault Localisation. . 


I havea with interest the. articles on fault localisation by Mr, 
H. E: Blake and: others’ in“ recent issues of the REVIEW. These 
articles show séme ingenfous methods of locating faults and over- 
coming: all difficulties but the one which, in my experience, occurs 
most frequeatly—i.c., the reduction in ‘cross section of the copper 
conductor’ at the fault’ due to. arcing or corrosion. 

An fistance of such corrosion is mentioned by Mr. D. M. W. 
Hutchistn- in“ his article on ‘V.B. Cable Breakdowns in the 
' Tropics,” and I have found this reduction is croas section in nearly 
all cases of faults on L.T. cables. 

A-Sketch of a cable corroded or burnt is given in fig. 1, and it 
will be seen that the actual point at which the current leaves the 
faulty: conductor may be at A, B, or Cc, or anywhere else on the 
corroded portion, a similar effect being’ produced by a loose ferrule 
due to the melting out of the solder, when the. fault oceurs in a 
jaint box. 

The problem then is to find the fault under the conditions as 
drawn in. fig. 2, where 4, B, G.or D represent the unknown reaist- 
ances .of. the corroded or burnt portion of the conductor pt, the 
fault, and F represents the fault resistance, which can be eliminated 
by use of-a bridge method of testing. 

If the resistances A. B, f, D are neglected, the probable result is 
that one is-entirely misled. as to the position of the fault, par- 
ticularly. as the portion of the conductor between A and C, in fig. 1, 
may consist of carbonised insulation or globules of copper, iron, 
and lead, the resistance of which for a l-in. length may be equal to 
some hundred yards of the copper conductor. 


- mnn 


The induction method is of very.little value as a check when ; 


lead-covered ‘or armoured cables are’ concerned, as ote may enei}s 
be led streets away by the pranks of the leakage current. which has 
been known on several occasions to affect a search coil strongly i in 
a street where no cables were laid, the gas pipes providing ‘an any 
path back to the station earth-plate. 

In the case of a short circuit between lead-covered single cables 
the induction method may be used by means of a rectangula 


search coil laid aver the cables, with its long sides parallel to th: | 


Fie. 1. 


a ? 
faulty cable; if there is an earth on as well as a short circuit i 
will be necessary to use an ‘unearthed source of current for 
testing. 

In the case of V.B. single cables the induction method is Of grea: | 
assistance in finding out earths or short circuits, the only dif. 
culties being the presence of adjacent water or gas pipes, alon: 
which the leakage current tends to flow, and the fact that fault: 
are often of high resistance, dpe to the self-sealing character of th 
insulation. 

These hiyh-resistance faults only allow. a small testing current te 
be passed, but this can be made much more effective by connectinz 


Somme Ghee cK + 


a condenser across the contasts at which. the current is interrapte: | 


when D.C. is used. 

I have also ax parimetited with detectors used in mia tela- 
graphy, the fault being used as a spark gap fed from- an inductic: 
coil, Hertzian waves being generated and used to affect tẹ 
detector ; this method may -prove ‘to be of. assistance in finding 
open circuits, but one cannot now experiment . owing to the restric 
tion due to the war. 

In conclusion, while the bridge and other methods of fault finding 
are useful, it is very gratifying when using those methods to he 
informed of a “ hot flag" somewhere over the faulty cable. 

W, Redmayne. 

Electricity Works, Rotherham, 

August 28th, 1947. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND ‘PLANT: 


Readers ‘are invited to submit eae of Rew. set tes 


_y devices and apparatus, which will be. Pe hee x near 


suficient interest, 


The Visloçk Lock Nut. . 


The necessity of preventing nuts'‘from siacking-off eben one 
screwed up has long been recognised by engineers, and very maz’ 
devices have been employed from time to time with a view tw 
securing that result. 

In recent years the extending use of thechanioal road oe 
under conditions in which excessive vibration. is necessarii; 
present, has brought the matter into greater- prominence. and a! 
in the future adequate locking for nute: will probably be a 


Fia@. 1.—SECTIONAL. VIEW OF THE VISLOCK NUT. 


indispensable feature of machine design. especially where, s f" 
instance, in certain classes of electrical machinery. there * 3 
natural tendency to slacking-off through vibration, some inter" 
attaches to the subject. 

Of the various devices which have been introduced. probabi 
the Vislock lock-nut is as. well known as any ; - itis simple =! 
self-contained, and indistinguishable in appearance from t 
ordinary lock-nut arrangement which has been the standart 
though frequently ineffectual—practice for many years. 

The makers of the Vislock nut have now had four years’ expat 
ence with their products in daily use on a very extensive ss 
which leaves little room for doubt as to the effectiveness of th 
device, which, our readers may remember, consists of two no? 
which are mechanically connected by an internal shank 
below the upper nut into a specially-shaped recess in the lower (ae 
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and depends for its utility on the wedging action PA between 


the bolt and nut threads in thia recessed portion, when the upper l 


nut is rotated relatively to the lower one. 

The Vislock nuts are made by VISLOcK, LTD., of 3, St. Bride's House, 
Salisbury Square, E.C., in British Standard Whitworth ‘sizes from 
+ in. to 2 in? diameter, the bigger sizes (1} in. to 2 in.) being 
specially made for heavy machinery.; they are also made in B.S. 
ine-thread sizes from 7; in. to lf in. diameter; two depths are 
cupplied, 1 and 14 times B.S.W. and B.S.F. standard. 


. New Armature. Winding. 


Me. PHILIP C. JONES, of ‘111, Woodstock Road, Belfast, sends us 
he following description of anew method of winding armatures, 
‘or which a patent has been applied for :— 

Fig. 2 shows the coils all assembled on the core, and it’ will be 
oticed that the stampings are built 80 that the slots run in an arc 
f a circle. 

The coils are wound on a circular former made in two halves, 
nd af g@M™ple construction. One side of the coil is fitted into the 


CIG. 2.—ASSEMBLING ARMATURE COILS. 


at, and requires no more: ER on aadouiit of the shape of the 
it: a glance shows how insulation from core and between layers 
effected. 

The removing of a damaged coil without damaging others, and 
-e making of the coils, are reduged in this winding to simple 
atters. The time required for. winding: the complete'armature is 
eatly reduced, and a saving of copper ig - made through so little 
ire not being under the poles. . 

In the case of an armature of 6 in, diameter, with winding slots 
in. deep, with an ordinary wiading § jn, would be required for 
ttom and top layers.. but with. the new winding } in. Pe depth 
ly is required, the other side ọf coil being spread evenly over the 
riphery, thus reducing depth of. winding from -poles to x in., 
th consequent advantages. . 

Fig. 3 is a view of a complete winding, showing the symmetrical 
pearance of armature. The winding is primarily intended for 
e smaller armatures, l 


Improved Method of Time Checking. 


It is surprising how many employers there are who have up to 
e present failed to realise the great advantages to be gained by 
stalling some system of departmental time checking for their 


wrkpeople, and it is still quite common to find, large works where 


e employés deposit their time. check when passing through one 
more of the entrance, offices, leading into the works, after which 
ecking probably five minutes is lost by a fair proportion of them 
reaching the particular part of the works where their employ- 
ənt lies. In these works it is to be noticed that the workpeople 
nerally do not start actual work until the last of ‘the “ gtragglers ” 
s arrived. Firms who have installed departmental . checking 
U substantiate the fact that al) their workpedple being in their 
spective places when the works buzzer sounds, automatically. start 
ork almost directly. To meet the needs of works where a simple 
sans is required of recording the actual resence of the employés 
their respective departments at the allotted times at the various 
riods of the day, a system has been invented and patented by a 
‘ge engineering firm in the Midlands, and whilst this was primarily 
signed to meet their own needs, the apparatus. has.proved so low in 
3t cost, absolutely reliable in use, foolproof, and infa lible in action, 
at it has been decided to manufacture the whole outfit and place it 
on the.market. 
In this system a cabinet is. placed i in each department. On the 
mt of the cabinet is an indicator, showing for which time the 
ecking is at the moment operating, a slot into. which the workman 
‘wes his check, and a metal scoop.into which the check i is returned 
the workman shonid it be placed in the cabinet “ after time.” 
| the cabinets are simultaneously electrically controlled from 
e central point, the actual’ control ‘being operated either 
m a clock or, by the works time-keeper. 
In the particular works for which this system was designed, the 
Jinets are Opened at, 5:45 each morning, and. remain open until 


ý “ blanks ” 


6.5 a.m., the indicater during this period showing “ ‘Barly. 7 .At6.5 
a.m. one of the electrical circuits being momentarily connected up 
the indicator then shows “6.30,” and all checks are diverted into 


another part of the cabinet. At 6.30 a second electrical connection 
is made, after which the indicator shows blank, and checks dropped 


through the slot are returned tothe workman through the front. ‘of 


the cabinet, the man having” tangible’ proof that he is “too late.” 
The breakfast time being 8 a.m. to 8.30, the cabinet remains closed 
till 8.15, when the above process is repeated, and the cabinet remains 
open till8.30. At dinner time, 12.30 to l. 30, the cabinets are opened. at 
1.15 and closed at 1.30. ` 
The checks actually drop into'a “ transit ” box, placed and locked 
inside the cabinet. This box has two compartments to receive the 
“early” and 6.30 checks, as it remains in the cabinet until the same 
is closed at the latter time. The transit box has a spring lock lid, 
and is made in such a manner that it is impossible to take it out of 
the cabinet without the lid being closed and locked. There is there- 
fore no possibility of checks being inserted whilst the boxes are in . 
transit between the cabinets and time office. where the boxes are 
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o Fia. 3. —FINISHED ARMATURE Winpina. 


apii and the check: numbers entered: up on. nto the daily time 
shects for payment. The system. is adaptable for almost. any o 


ditions of working hours, as there are three distinct “times” 
available. 


The electriaity. consumption , is negligible, 
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Fie. i Spe eu eoKING CABIXE?,- WITH Brane TRANAIT. ‘Box, 
Fig. 5,—ConTRQL PANEL FOr OPERATING CABINETS. 


amounting to: anly a bow pence in ‘the whole. year, as the current is 


„only on momentarily at each dperation. Further particnlats' may 


be obtained from Mr. G. E. Allin, 21, Daity House Day, 
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SCIENTIFIC AND INDUSTRIAL RESEARCH. 
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THE following is an abstract of the report of the COMMITTEE 
OF THE PRIVY COUNCIL FORK SCIENTIFIC AND INDUSTBIAL Rre- 
. SEARCH, for the yeur 1916-17 (Cd. 8,718; price 3d. net) :— 

Since we last reported, Lord Crewe and Mr. Henderson 
have been added to our Committee under supplementary 
Orders in Council. 7 

On December Ist last Lord Crewe, the Lord President of 
the Council, announced that the work of the Committee of 
Council for Scientific and Industrial Research had been estab- 
lished as a separate department, with offices in Great George 
Street. As the work of the Advisory Council developed and 
the industrial side of research grew in bulk and importance, 
it became clear that a separate organisation, having its own 
estimates, in charge of a minister responsible to Parliament, 
was a necessity. The foundation of the new department led 
to the creation of the Imperial Trust for the Encouragement 
of Scientific and Industrial Research. A donation of £1,000 
made by Messrs. R. H. & R. Williamson, to be expended as 
to half its amount on research into some subject of mecha- 
nical engineering in conjunction with the Institution of 
Mechanical Engineers, and as to the other half on such re- 
search as the Committee of Council may determine, has been 
deposited with the Trust. It is also intended that the Trust 
shall hold on behalf of the Department the sum of one mil- 
lion sterling which Parliament has voted for the purposes of 
the Department, to be spent over a period of five or six 
years. Our Advisory Council have recommended that the 
‘money thus made available should be spent in the form of 
grants in aid of research undertaken by firms in any industry 
which may combine to conduct it:on a co-operative basis. 
The best means to this end is the establishment under the 
Companies’ Acts of associations for research limited by guar- 
antee and trading without profit. The Board of Inland 
Revenue have decided that no objection shall be offered by 
their surveyor of taxes to the admission, as a working ex- 
pense for income-tax allowance, of contributions by traders 
to industrial associations under Government supervision which 


* may be formed for the sole purpose of scientific research for 


the benefit of ‘the various trades, or specifically ear-marked 
for the sole purpose of the research section of an adapted 
existing association. 

During the past year we have concluded negotiations with 
the Royal Society for the transfer of the property of the 
National Physical Laboratory, together with the responsi- 
bility for its maintenance and development, to this Depart- 
ment. The scientific management of the laboratory will 
remain in the hands of the Executive Committee under the 
chairmanship of Lord Rayleigh, a member of our Advisory 
Council. 

In order to deal effectively and systematically with the 
urgent problem of fuel economy, we have appointed a Fuel 
Research Board, with Sir George Beilby as Director, 

without remuneration. The other members of the Board, who 
are also unpaid in this capacity, are:—The Hon. Sir Charles 
A. Parsons, K.C.B., F.R.8.; Sir Richard Redmayne, K.C.B.; 
Mr. R. Threlfall, F.R.S. The Board will report to us through 
our Advisory Council, but it is our intention that it shall 
have executive powers within the limits of an annual budget 
approved by us. The Fuel Research Board has recently ap- 
pointed an Irish Committee of Inquiry into peat as a source 
of power. The Committee will meet in Dublin under the 
chairmanship of Sir John Griffith. 


We have considered and approved recommendations in ` 


respect of aid to 44 scientific investigations of industrial im- 
portance. We reported last year that we had approved grants 
to a number of individual students and research workers for 
the year 1916-17 to an amount not exceeding £6,000. In the 
event we have not expended more than £3,550 odd under 
this head upon 36 workers. Throughout our work has suf- 
fered in amount owing to the war, and we were unable to 
expend more than £14,524 out of the £40,000 placed at our 
disposal by Parliament for the financial year 1916-17. During 
the current year we have taken a sum of £38,050 in our esti- 
mates in addition to the fund of a million referred to 
above. The annual vote is intended to cover (a) the cost 
of those researches which will not be undertaken by the 
proposed research associations; (b) the grants to individual 
research workers, both students and others; and (c) the cost 
of administration. 


REPORT OF THE ADVISORY COUNCIL. 


-In our Pept of last year we discussed the vital need of re- 
search at the universities, especially in pure science, and ex- 


pressed our belief in co-operation between capital, manage-- 


ment, science, and labour as the best means of financing and 
directing the extended laboratory investigations, and the 
large-scale experimentation required for industrial research. 
e experience of another year of work has confirmed our 
first estimate of the position. We have made progress. But 
the progress must be slow, for the calls of war continually 
grow, and the numbers available for other work, however 
important, continually shrink. | 
We have addressed ourselves during this year in the main 
to the organisation of industrial research, first, because we 
felt the paramount importance of arousing and securing the 


interest of manufacturers in the application of science to’ 


industry, and, secondly, because the influence of the wy 
has created in industry an atmosphere conducive to th: 
growth of new ideas, whereas it has unfortunately ma: 


the prosecution of work in pure science and in its orgami 


tion a matter of extreme difficulty. 

Organisation.—The one question of policy, to whe 
throughout the year we have continuously devoted our atte: 
tion, is the working out, with all the care and advice we hav: 
been able to command, of the policy of co-operative industri! 
research foreshadowed in our last report. . Association an` 
combination are ‘‘m the air,’ and many trade associati.: 
have come into existence during the past year, some of wh: 
inchide research among their objects. 
Government is to make a contribution to the assured inc 
of such associations from the subscriptions of their menmi»n 
varying in amount according to circumstances, and with ; 
normal maximum of pound for pound, though in very exe 
tional cases this limit inay be exceeded. 

We proceeded to draft a model Memorandum af Aswi- 
tion for companies liinited by guarantee of nominal! mow: 
and working without profit, such as would fulfil the purp ~ 
we had in view, and at the same time be registered by i- 
Board of Trade under the Companies’ Acts without the i~ 
of the word ‘‘ Limited.” We have also prepared notes i. 
the guidance of those desiring to draft the articles of an ass- 
ciation for research, and a short statement of the conditi.. 
under which the Department would make grants to such s 
association when founded. Further, the Department t: 
issued a brief descriptive leaflet on *‘ The Government Scher- 
for Industrial Research,’ which explains in non-techn:.’ 
language the manner-in which the associations are expect: 
to work. . 

As regards the constitution of the governing body or cour 
of an association fo? research, it is obvious that capital, ma 
agement, and science must have suitable representation. E.. 
wa believe, further, that greater success and a wider s- 
of action will be attained if provision is made also for t: 
inclusion of labour. In most cases only skilled labour +. 
be concerned. The interim report just issued by the Sui- 
Committee of the Reconstruction Committee on Relations te 
tween Employers and Employed advocates the establishm-' 
of standing joint industrial councils. We believe that coun:.. 
so constituted as to be able to discuss with knowledge y- 
tions affecting both sp a and employer would. if t 
could be brought+to work successfully, greatly help the for: 
tion and development of trade research associations. . 

Substantial progress has already been made towards t- 
establishment of a National Research Association by the gre 
staple industry of cotton. The woollen and worsted manti: 
turers of Great Britain have appointed a provisional o 
mittee to draft the constitution for a research associat: : 
The Irish flax spinners and weavers have decided to take ti: 
same steps. The Scottish shale oil industry and the ph« - 


——_ aa 


The intention of t 


ah ow 


graphic manufacturers have decided to establish associati: ' 


immediately, the electrical engineering firms and the Bni--. 
Society of Aircraft Constructors, in conjunction with ti- 
Aeronautical Society, have the matter wnder considerat: 
the Scottish shipbuilding and steel industries are moving. 2" 
it may be possible to establish an association for research $: 
the non-ferrous alloys in the near future. The British i» 
puddlers and the Diesel engine manufacturers have im 
pendently established ev ena organisations for the ber”: 
of their respective infustries. The coal mining industry « 
interested, but it will necessarily take time to organise ti: 
huge industry on a national basis. f : 

There will remain, however, important fields for industr 
research which we can never hope to cover by means of `~ 
search associations. Research into fuel is one of these. .¥ 
Committee of Council have accordingly established the f.- 
Research Board as a part of the Department. The resear: : 
we are conducting through the British Fire Prevention C: - 
mittee and the Concrete Institute respectively into the t°- 
resisting and other properties of different kinds of conce 
are: also cases which call for national action. The same È=” 
siderations hold good for the scientific problems under!:::- 
illuminating engineering and cold storage. 

By far the most fundamental work ‘initiated during ‘ 


‘year, so far as the industrial aspect. of our labours is œ 


cerned, has been the appointment by the Committee of Co": 
cil on our recommendation, of a Director of Fuel Resear: 
with a Fuel Research Board to assist him in laying his p2- 
The services of Prof. Bone, F.R.S., of the Imperial Coi. 
were retained, with the consent of the College Governcr:. - 
consultant to the Board. ` The British Association Commit - 
on Fuel Economy is prepared to place the valuable infor. 
tion it has collected at the disposal of the Fuel Bes: 
Board, and the Director may anticipate the active ber 
its members either in their individual or corporate capai 
as occasion may arise. 
The Fuel Research Board have already presented their €- 
report outlining their proposals for taking stock of the a- 
resources of each district, classifying according to their qt:: 
ties the seams which are being worked or which might. : 


= certain circumstances, be worked, and ascertaining broadly t 


industrial uses to which the different kinds of coal are be: 
put. It is intended, with the help of the coalowners, to © 
lect typical specimens of the coal seams of the varion: « 
mining districts, and fo examine and classify them by par 
of chemical and physical examination in the laboratory. © 
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the more theoretical side it is intended to conduct investiga- 
- tions into the nature and origin of the various types of coal, 


and into the chemical and physical behaviour of their con- 
stituents under the action of heat and other agents, beginning 
with the well-defined types of coal as they occur in com- 
merce. 


The work of the Fuel Research Board, like that of the 


Provisional Committee on Research into Cotton has been in 
the main preparatory. Neither body has yet done much in 


actual research, for they have been doing the careful think- | 


ing without which ideas are barren. 

We have, however, recommended that grants should be 
made for three pieces of research which are related to the 
work of the Fuel Research Board. The first of these is being 
carried on at the Manchester Municipal School of Technology, 
and has for its objects the use of better methods of domestic 
heating, and improvement in the ventilation of dwelling 
rooms. A grant has also been given to the Institution of 
Heating and Ventilating Engineers to enable them (a) to 


‘tabulate and print the result of five researches on domestic 


heating carried out at University College, London, during the 
past three years, (b) to carry out a research with a view to 
establishing coefficients of heat transmission through standard 
building materials, and (c) to conduct an investigation on 
heat transmission from radiators. 

The third grant will secure the continuance of the work 
begun in 1912 by the Committee for the Investigation of 
Atmospheric Pollution. 

A grant made in November last to the Institution of Mining 
Engineers to enable them to investigate (a) the influence of 
hot and moist atmosphere on workers employed in mines, and 
(b) the methods to be employed for cooling and drying the 
atmosphere of mines, will lead, we hope, to an improvement 
in the circumstances in which a large number of miners 
work. Since the grant was made the principal coalowners 
have been considering the establishment of a National Asso- 
ciation for. Research, which could undertake this and other 
researches’ affecting the industry. 

The Ministry of Munitions and the firms concerned have 
co-operated with the Department in a series of experiments 
intended to remove the difficulties experienced by English 
manufacturers of X-ray bulbs. We have retained Dr. Wil- 
lows, of the Sir John Cass Technical Institute, to direct the 
investigations. Certain results of value have already been 


obtained. 
(To be concluded.) 


WAR ITEMS. 


When the Nights Draw In.—A correspondent with the 
Forces in France, writing under date August Brd, says :— 
‘* Until I came out here, five months ago, I had not missed 
an issue of the Review for years. We do not get very much 
time for reading, but now that the nights are drawing in we 
shall probably find the time hanging rather heavily, and a 
perusal of the Review will be profitable and keep us abreast 
of the times. I am afraid we shall not be able to reply to 
any of the ‘Situations Vacant,’ however. I daresay you 
would be very amused if vou knew of some of the jobs that 
we electrical men are called upon to do, but I was very 
pleased to hear a sergeant say one day that he liked to have 
electrical men in his section, because they were so adaptable ! 
We get some very interesting jobs, and get over them in 
record time. Only a couple of weeks ago we installed a 
complete plant, engine, generator (bed for same), mains, and 
switchboard, after 6 o'clock in the evening. We are just 


= keeping in training for all the extensions to plant after the 
war. I only hope that that happy time will soon be here.” 


Discharged Soldiers and Motor Work.—The Central 
Committee for the Employment of Discharged Soldiers and 
Sailors draws attention to the position of such men with 
respect to the motor industry. {t is considered inadvisable 
for men who have not already trained as drivers to do so 


“now. Among the reasons given are the cancellation of private 


trol licences and the difficulty at present found in obtain- 
ing work for highly-skilled men of many years’ experience. 
Thousands of unskilled men who were enlisted and are now, 


after training, coming back to civil life, will be anxious to 


remain at motor work. Although there is, generally speak- 
ing, an over-supply, the committee say there is a certain 
demand for men who are capable of undertaking work on 
commercial cars and on agricultural tractors, but in both 
cases the work is somewhat heavy, and therefore not suit- 
able for men who have been badly injured.—Times. 


British Westinghouse War Relief Fund.—A full state- 
ment of receipta and payments in connection with the British 


“Westinghouse Employés’ War Relief Fund was submitted to 


a meeting of delegates held on Friday last in the Women’s 
Canteen at Trafford Park. The number of employés with 
the Forces to date is 2,702, and the casualties have been ex- 
ceedingly high. The dependents who received allowances at 
June 30th, 1917, was 718. The accounts cover the period 
from August 24th, 1914, to June, 1917. The total receipts 


stand at £44,108, £29,108 of which was contributed by em- 


- mines in the Urals.—Ironmonger. 


cate. The Tribunal had refused his appeal for exemption 


ployés and £13,990 by the company, the remainder consist- 
ing of donations and interest. There has been paid out to 
dependents £25,836, £11,678 has been set aside for a Dis- 
ablement and Dependents’ Fund, and over £2,090 has been 
spent in donations to local and national funds, Christmas 
gifts, and payments to.Red Cross workers. 


Trading with the Enemy.—The “ London Gazette ” for 
August 3lst contains a further list of persons and bodies in 
the following countries with whom trading is prohibited :— 
Argentina, Paraguay, Uruguay, Brazil, Chile, Colombia, 
Greece, Netherlands East Indies, Norway, Peru, Spain, and 
e wee particulars of a number of removals from pre- 
vious lists. 


German Industrial Census.—According to the ‘‘ Ham- 
burgischer Correspondent,’’ a census was to be taken on 
August 15th of all industrial and trade establishments through- 
out the German Empire. The object of this census is stated to 
be the collection of statistical data considered necessary for 
the successful economic prosecution of the war and to facili- 
tate the transition of the German economic system from war 


to peace conditions. The census was to include all Germans 


engaged in industry, whether as manufacturers, independent 
master craftsmen, tradesmen, or home industrial workers, 
and was to be carried out through municipal and communal 
authorities.—Financier. P 

Smali Supplies of War ETA A Arne to the 
Morning Advertiser, at the West Ham Court, last week, 
Samuel Coster, 43, an electrical engineer, was charged, on 


” remand, with entering into negotiation, without a permit, 


for the sale of 30} lb. of alloy worth £16; and also with 
having under his control alloy required for the production 
of war material. Detective-Sergeant Mould said he had been 
to the Ministry of Munitions, and he was éold that there 
was no intention to prosecute, it being held that the Act 
was not intended to apply to such small quantities. The 
accused was then discharged. 


Reconstruction in France.—A law, promulgated on 
August 6th, authorises, inter alia, the Minister of Commerce, 
Industry, and Posts and Telegraphs to expend a sum not 
exceedings 250,000,000 frs. (about £10,000,000 at par) on the 
purchase of raw materials, plant, &c., necessary for the re- 
establishment of industry in the invaded districts of France. 
Plans for the purchase of material, &c., will be drawn up 
by three Commissioners acting under the direction of an Office 
of Industrial Reconstruction, consisting of eight representa- 
tives of the Government Departments concerned and eight 
representatives of commerce and industry (of whom four are 
to belong to the invaded districts). The Office is to be estab- 
lished at the Ministry of Commeree.—Board of Trade Journal: 


Where Germany gets Copper.—The Serbian copper mines 
are now being intensively exploited by the Germans and Aus- 
trians, and good copper deposits are also said to have been 
found in Poland. Work has recently begun in the lead and 
copper deposits in the district of Kielce, and in the neigh- 
bourhood of Miedziana, Lysa Gora, and Olkuss the methodi- 
cal exploitation of these ores has already been started. The 
existence of copper in this district has long been known, but 
under Russian rule the deposits were neglected, as the autho- : 
rities devoted all their attention to the exploitation of the 


Niagara Power and Munitions.—The ‘‘ Times ”’ corres- | 
pondent at Toronto reports Mr. Lucas, Attorney-General of 
Ontario, as believing that a revision of the treaty between 
Great Britain and the United States regulating the use of 
the water of Niagara Falls may be necessary. ‘' There has 
been an acute shortage of power in Ontario. Under the 
treaty the United States is allowed to use 20,000 cu. ft. a 
second and Canada 36,000 cu. ft. Recently the Ontario Hydro- 
Electric Commission secured an Order in Council authorising ° 
the expropriation of exported power in order to relieve the 
situation. But even this does not meet the domestic demand. | 
If export is prohibited many American industries will be 
embarrassed. The increased use of power on both sides 1s 
largely due to the demand for the manufacture of muni- 
tions. It is suggested that the treaty be revised to allow 
both countries to divert more water from Niagara river.” 


Indiscriminate Granting of Trade Protection Cards.—At: 
Bermondsey, Messrs. Sadler & Co., engineers, in applying. 
for the further exemption of-a turner and fitter, 37, passed 
for labour abroad, stated that they had applied for a trade 
protection certificate for the man. but had been told by the 
officers that they had better stick to the Tribunal as long 
as they could. Consequently they were not granted a certifi- 
cate. The Military Representative (Lieutenant J. A. Davis): 
said thiq man was fuHy entitled to the protection certificate. 
These certificates were being issued to men not entitled to 
them, but men fully entitled to them conld not get them 
In one case he learnt that a boy of 19 had been granted a 


holiday. In another case, a man, 26 years old, passed fo 


odd jobs in their coal wharf, had obtained a protection certifi 


J 
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and he had lodged an appeal with the Appeal Tribunal, but 
whilst his case was pending he obtained the protection certi- 
ficate. He thought the Tribunal ought to draw public atten- 
tion to the way these protection certificates were being ob- 
tained. The Tribunal instructed the Town Clerk to communi- 
cate with the Government Department responsible for grant- 
ing the protection certificates, drawing attention to the in- 
discrinninate manner in which they were being issued. Appli- 
caut was granted two months’ exemption. 

At Camberwell, Mr. W. J. A. Westcott, 35, passed for 
general service, managing director of Messrs. Arthur Adams 
and. Co., Ltd., tin box manufacturers, of Meeting House 


lane, Peckham, appeared, at the request of the Military: 


Representative, to show cause why his certificate of condi- 
tional exemption should not be withdrawn. He informed 
the Tribunal that he had been granted a card of exemption 
under the Protected Trades Schedule. The Military Repre- 
sentative said that this was not a business of national im- 
portance. Mr. J. Nisbett replied that evidently the Ministry 
of Munitions thought it was, for they had granted him an 
exemption certificate. Applicant said he held direct Govern- 
ment contracts for the manufacture of tin boxes. The Mili- 
tarv Representative said there were many men in the borough 
holding these trade cards engaged in businesses which were 
not of national importance, and they did not know under 
what conditions they were obtained. He did not wish to 
reflect on this case, but he found that all sorts of dodges 
were being resorted to in order to get the cards. Pin box 
manufacturers were not included in the list of certified occu- 
pations, and he thought the man ought to join the Army. 
Sir Evan Spicer said the question for the Tnbunal was 
whether this business was to be thrown away, even though 
it had grown gut of the war. The Military Representative 
said if they were going to keep young men like this out of 
the Army, especially if they were fit, they might as well 
“throw up the sponge.” It was decided to cancel the ex- 
ayhon granted by the Tribunal, which deprived the appel- 
lant of any further right to an appeal at the Tribunal should 
his card be withdrawn by the Ministry of Munitions. 


Exemption Applications.—At Batley, three electrical engi- 
neers’ certificates were reviewed. H. Heiaewcuh (37, in charge 
of a large engineering firm), who possessed an M.A.R.O. 
certificate, and had been working 90 hours a week on shell 
factories contract work, was given a renewal of conditional 
exemption. A. Brook (38), electrician, with M.A.R.O. certifi- 
cate, was also given conditional exemption. H. Jagger (37) 
was told to apply for an M.A.R.D. certificate, and submit 
himself for medical examination. | 
. At the Hull Tribunal, Mr..T. Holme, the Corporation tele- 
phone manager, applied for exemption certificates in the 
place of the existing blue cards granted by the Military 
Representative to 15 telephone employés. In reply to a ques- 
tion as to what waa the position of the military in relation 
to these men, Captain Chapman said that they were already 
exempted, but the certificates granted were now out of 
date, and they required Tribunal certificates, to which 
the military offered no objection. The Humber Garri- 
son and the York Command had told them what they 
had to do, and the telephone employés had to. do it. As a 


Matter of fact, he believed every one of the men would have _ 


to go under military control absolutely. In regard to re- 
placing the A men, Mr. Holme said the 15 names were put 
forward in agreement with the local military authorities and 
themselves for substitution. They also communicated with 
the National Service Department, and gave details of the 
men they wanted. Only four had been substituted, and that 
was why he was making the application.’ It was not sug- 
gested that the whole of the 15 should: be substituted, but 
only those under 31 years of age. Mr. Gibson asked if there 
was any objection to the men doing four hours per week 
dock guard duty, and in order that the decision of the 
military might be obtained, the issue of the new certificates, 
which was agreed to, was deferred. : 

At the Hull Tribunal, the Tramways Committee applied 
for three men engaged as armature winders. One was classi- 
fied B1 and: the other two C1. The staff had been before 
the Advisory Committee, who had taken all the A men. A 


representative of the department said that if these men were 


taken it would mean that the whole tramway svstem would 
be stopped. Conditional exemption was allowed. 

At the South Yorkshire Military Appeals Court, on Satur- 
day, 17 cases concerning employés of the Rotherham Cor- 
poration tramways were considered. According to the York- 
shire Post, in each case the Military Representative appealed 
against an exemption granted by the Local Tribunal. Fifteen 
drivers were among those concerned. The statement sub- 
mitted on behalf of the Corporation was that they were doing 
their best to get substitutes, as shown by the fact that they 
-had arranged to release six of the 17 men as soon as substi- 
tutes were efficient. They had 30 substitutes sent down, but 
only 10 remained. The traffic manager informed the Chair- 
man that it was not desirable to utilise women as substitutes 
for motormen, as was doné in Doncaster and elsewhere, as 
the gradients on some of the routes were dangerous. Two of 
the men were ordered to join up, and others were given 
until November 30th, but the Chairman said the Tribunal 
felt strongly that all the men should eventually find their 
way to the Colours. The exemption would not be made final, 


and the management had better do all it could to find substi- 

tates, women or rag ie the prospect was that the 

men concerned would have to go. . as 
Renewed exemption to January Ist has been granted to 


_A. A. Clements (86, C1), electrical engineer, Taunton. 


At Surbiton, the Electricity Supply Co. appealed for a 


“meter mechanic (27, C2), and three months were conceded. 


At .Oxford, the Military appealed against conditional ex- 
emption held since June 19th, 1916, by W. Bush (40, BI) 


scientific electrical instrument maker, engaged at the Elec- 


trical Laboratory, Parks Road. Prof. Townsend stated that 
Bush was engaged on the construction of wireless apparatus 
for the Royal Naval Air Service, under his direction, and 
Lieutenant Owen said that he ought to be protected by the 
Admiralty. The exemption was cancelled. a 

Bath Tribunal has granted three months’ exemption to 
A. H. Teonard (29, C2), electrical engineer at the Grand 
Pump Room Hotel. a. 

At Whitby, the electrical engineer to the U.D.C. (Mr. J. 
Piggott) appealed for a shift engineer (19, C1), and said 
that an efficient substitute, suggested bv the Military, would 
require months, of training before he could satisfactorily 
undertake the work and acquire local knowledge of the situa- 
tion of cables, &c. The appeal was disallowed. 

Before the Eton Rural Tribunal, exemption was sought for 
V. H. Froud (37, B2), electrician at the Stoke Park Golf 
Club. Three months were allowed, the case to be then re- 
considered, _ | eho 

At Oxford, a review was made of exemptions, granted on 
the ground that they were necessary for the efficient run- 
ning of the services, to H. Wyatt (31, general service) and 
F. L. Chatwin (33, general service), engaged with the 


Oxford Tramways Co. The company claimed that the men 


were indispensable, but the appeals were. allowed, and | a 
month's temporary exemption granted, with leave to appeal 
again. EA i L Tk 


IMPORT TRADE OF PERU. 


THE following statement, showing the imports of electrical 
and allied goods into Peru during the year 1915, is extracted 
from the recently-issued trade statistics. The figures for 1914 
are added for purposes’ of comparison, and notes of any 
Increases or decreases are given :— ; 


1914. 1915.. Inc. or dec. 
Electrical apparatus.— £ £ £ 
’ From Germany aie ni 1,000 200 — 800 
», United States .. 1,500 2,000 + 500 
s (Great Britain we. 70 — — 700 

; Total .. 8,90 2200 -—- L000 
Copper wire and cable.— | . 

From Gérmany sf ay 50 500 + 450 
» United States 850 5,000 + 4,150 
» Great Britain  ... — 1500 “+ 1,500 
o» Other countries’... 250 500) + 250 ` 

Total O.. 01,150 7,500 + 6,350 

Incandescent lamps.— E 

From Germany. ..._... 3,000 - 1,300 — 1,700 
» United States . 1,200 2,300 + 1,100 
». Great Britain T . 200 500 + 300 
„ Other countries | ex —. 1,400 + 1,400 

Total 2... 4,400 5,500 + 1,100 

Telephone apparatus.— | 

From Germany `a 400 10 - 300 
» United States -... > 400 - 800 -160 
» Other countries >.. -> 20 10 —- 100 
Total .. L00 50- - 3 

Pumpe.— | | 

From Germany... at = 2 500. + 300 
» Belgium Ses: ee 300 500 + 300 
» United States A 11,500 8,000 — 3,500 
» Great Britain .. , 1,500 ' 500 — 1,000 

Total ... ... 13,500, 9,500 — 4000 

Boilers.— l a 

From Germany ... 1,000 . ~ 500 500 
» Great Britain 4,500 80 ~ 3,700 
», United States 1,500 - 100 — 1,400 

Total - 7,00 1,400 - 5,6m 

Spare parts for machinery.— To a 

From United States 26,000 13,000  — 13.000 
„ Great Britain - 11,000 8,000 — 3,000 

_ §,000 2,000 —- 93,000 


» Other countries 


| 
| 
| 


: Total ~ 


3 
8 
= 
& 
3 


i ~~ -- oe m r= 


+: 


Aol. 81.° No. 2,076, Sitremsee 7, 1917.) THE ELECTRICAL REVIEW. 


» 


Pe 19,1915. Tne. or dec. 
oe . £ £ : £ 

Machinery (other than agricultural).— . > BO aA 
from Germany. ai aua 40,000 9,000  - 31,000 

‘: United States . , ood 127,000 ‘ 97 ,000- - 30,000 

w France E A 4,000 1,500 -— 2500 
:,, Great Britain ` Mads 42,000 19,000. — 23,000 

s  Italv ` sets 1,000 1,000 . - — 
Other countries ... < 5,000 2,500 - OU) 
Total... 219,000 130,000 — 89,000 

Railway and tramway cars.— ies 
om Germany: . E ap 3,000 + 2,500 
United States - 10;000 17,000 + — 7,000 
Great Britain 3,000 1,000 — 2,000 
Other countries ena 5,500* 1,000 — | 4,500 
‘Total 19,000 - 2.000 + 3,000 
i ' * Belgium 
ils, — ' 

ps United States, 9... 13.000 80,000 — 33,000, 
i. Germany ss 1,000 10.000 + 9000 
t. Great Britain 9,000 — — 9,000 
io, Other, countries, . 82,000* 2.000 — 30,000 
155,000 92,000 — 63,000 


Total s 
* Belgium £32,000. 


BUSINESS NOTES. 


Book Notices.—“ Theory of the Submarine Telegraph 
id Telephone Cable.” By Dr. H. W. Malcolm. London: The 
ectrician P. and P. Co., Ltd. Price 18s. net. 

“ Engineering Directory.’ No. 64. July,’ 1917. 
gineering, Ltd. 

** Laws of Physical Science.” By Dr. E. F. Northrup. London : 
B. Lippincott & Co. Price 8s. 6d. net. 


Brazil.—The American Consul at Rio Grande, Rio 
ande do Sul, states that the importation and distribution of 
-eign merchandise in the State of Rio Grande do Sul have been 
atrolled chiefly by German houses, which endeavour to import 
-rything possible from Germany. “In the electrical line this 
particularly true, but, in spite of this handicap, several 
rerican electrical articles found their way to the market solely 
cause of their superiority. There are some 45 electric light and 
wer companies furnishing service in, the various municipalities of 
3 State, and there is a constant demand for plain lamps. 
cures, fans, small motors, and supplies. The trade is principally 
the hands of the hardware dealers, all of whom carry some 
strical equipment, and‘ certain ones make a speciality of 
strical goods. Certain electrical specialities are sold in drug 
res and even by the larger general stores, but, as a rule, greater 
rt is put forth by the hardware dealers making a speciality of 
se lines. American electrical irons, toasters, warming pads, 
= could find an increased sale through intelligent sales methods, 
ich would include correspondence with the dealers conducted in 
tugruese. or at least in Spanish.” .Attractive literature should 
ent at once, stating terms and giviny data showing volume and 
xyht of goods packed for export,” “Three months are often 
1irea for a reply from this section of Brazil, and it is best to 
. at once all possible information. In the distribution of 
trical goods generally, it is better for exporters to deal directly 
1 the importers, and not place all chances of success or failure in 
handa of.a generalagent.” |. 


or Sale. — The Stalybridge, Hyde, Mossley, and 
infield Tramways and Electricity Board has for disposal 90 
on ` maximum-demand indicators.. ; Particulars are given in our 
rtisement pages to-day. ~- © 

IE ASSETS AUCTIONS Co. ical sell by auction, -on Sept- 
.r 13th, at 129, Newington Causeway, the stock of an electrical 
r. For further particulars - see our advertisement pages 


y- 


London : : 


Y- Rochie Corporation Electricity Committee has for aisposat 
Bel liss-Morcom- -B.T-H. 220-Kw., three-phase, 3,000-volt steam 
nator. For particulars see our advertisement pages to-day. 

iniarnock Corporation has for sate one complete Dc. switch- 
| for lighting and traction. For: ‘particulars see our adv ertise- 


pages to-day. 


italogues. and li bes Tuomson-Houston 
LTD.. Rugby. —List: No. 3,313:(20 pages) contains illustrated 
gs of their truck type irenclad switchgear, type T, forms 
d- B for polyphase systems up to 11,000 volts. .. Half-tone 
rations, outline drawings, ang diagrams of connections oceupy 
-2 amount of space. . 
e BENJAMIN’ ELECTRIC Co. Irn., , Rosebery Avene, 
on, B.C. Leaflet giving illustrated ee and prices of 
industrial signals or interior factory calling systems for nre 
air r rajd, and geńñeral service purposès. - 
SRS- ANDREW & Co., 2, Whitworth Streat West, ‘Deatid 
yane cbhethr-— Net. wholesale price circular ‘of india-rubbét 
and gauntlets. ubel Log i e OH Be 


T 
e 


n a L 
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Fire,—Press reports state that the premises of: Bradbur¥ 
and Co.. manufacturers of electric light fittings, of Woodcock 
Street, Birmingham, were gutted by fire on Tuesday morning. ~~ 


Liquidation. —FELD Bros.: & Co., LrD.—The Con- 
troller. Mr. J. E. Percival, has applied for his reicase. 


Trade Annonncements.—MEssRS. QUEAD, LTD., have 
appointed the Western Electric Co., Ltd., of 49, West Campbell 
Street, Glasgow, as sole agents for the sale of their patent “ Quead ” 
fires in Scotland. 

THE BRUSH ELECTRICAL ENGINEERING CO., LTD., have removed 
from No. l. Kingsway, to Maxwell House, Arundel Street, SHANG 
London, W.C. 2. af 


eo 


LIGHTING AND POWER NOTES. 


ONENE, EAR’S WORKING — The annual report br 
the Corporation electrical engineer, Mr. J. A. Bell. states that. the 
total income for the year to July 3lst was £76.369. an inerease of 
£496, while the total working expenses amounted to £47,215. an 
increase of £38,035. The gross profits amounted to. £AV1AIR, a 
decrease of £7,539. There was a deficit on the year’s. working. 
which was taken from the reserve fund, now standing at £39,304, 
of £345. Summer Time. early shop closing, and lighting restric- 
tions, have reduced the revenue by £1,076, and a reduction of 5 per 


cent. on the previous year's charges. has reduced the revenue £],192 


for lighting, £1,162 for power and heating, which reductions have 
been counterbalanced by the increase in sales for power. Mr. Bell 


explains that, owing to the war, the advance in power uses ee 


been on a acale never experienced before. 


Bolton, —The electrical engineer Mr. W.J. H. Wood); 


at the request of the Coal Controller, is to co-operate with Mr. 


‘J. A. Robertson, as local representative for the South Lancashire 


and Cheshire districts with a view to securing economy in the cbn- 
sumption of coal. 


Canada.—OnTario Hy pRo-ELECTRIC PROPOSALS. = 
a recent letter to the Electrical World, Mr. R. P. Bolton discusses 
the financial possibilities of the Ontario Hydro-Electric Com- 
mission’s acquisition of the Ontario Power Co., which was rendered 
necessary by the proposed power development at Queenston by the 
Commissioners. The water which the Power Co. used provided a 
development of 180,000 H.P. on a fall of 160 ft., and the same 


volume of water at Queenston, with a head of 310 ft.. will develop ` 


about 390,000 water H.P., or 300,000 electrical H.P., at an estimated 
cost of $50 per electrical H.P. But the new development will still 


be burdened by the investment on the existing plant, and Mr. ` 


Bolton: considers that the cost of the Queenston project added 
thereto will still leave the figure at $126 per H.P.; which is that of 
the Ontario Co.'s property. He calculates that the operating and 
fixed charges will amount to $16°57 per H.P., which is greatly in 
excess of the price at which the Commission has hitherto purchased 
its service. 

According to the Financier, the Imperial Privy Council has 
granted leave to the Electrical Development Co. to appeal against 
the decisjon of the Ontario Courts denying the company the right 
to proceed against the Attorney-General of the Province and the 


Hydro. Hlectric Commission with regard to the contemplated > 


Chippewa development. The Electrical Development Co. contends 
that the oriyinal franchise given by the Government stipulated 
that it would never take water from the Niagara or. Welland 
Rivers (Chippewa River) to compete against the company. It is 
suggested that if this covenant is binding, it would apply as much 
to the taking of water through the works of the Ontario Power 
Co. as in any other way. The Chippewa power plant would provide 
a development of 500,000 or 600,000 H.P., at a coat of een 
$30,000,000. a 


` Cardiff. —LÍNKING- -UP. —The ditettical? engineer -` “ahd 
manager has submitted a report on the question of linking: -up the 
various power stations in the South Wales area, in connection with, 
which a Committee has been formed, of which he has been 
appointed chairman. He asked for the authority of the Eléctricity 
Committee to go more closely into the question of details, including 
estimates of cost, &c., in order that the same might be submitted at 
a later date to this Committee for consideration, and at which 
time it i8 intended that the Committees of the various local under- 
takings should appoint representatives to meet together to finally 
discuss the matter. The Committee agreed to this, and will contri- 
bute to the united Committee similarly to other electrical under- 
takings on the basis of their annual revenue, the amount of the 
subscription for the Cardiff undertaking being £10. 


Colne. SALARIES. —The T.C. has decided to give the Cor- 
poration officials a war bonus of £25 per annum. ‘When the war Gom- 
menced it was decided to leave over the question of increases of 
salary. but it was felt that, as most workmen were now in receipt 
of more or less substantial war bonuses, the officials should also be 
granted a contribution towards the increased cost of living. . 


Continental —FRrance.—Iia Socicté des Forces Motrices 
de la Trpyére: is the name of-a new company which has just been 
fornied in Paris with -capitat of £606.000, to establish a large 


hydro-electric « plant. to utilise -the ‘water power of - the’ River 


i 


> 
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- Truyére, the Société des Mines de Bruay, and the Société des Forges 


de Chatillon-Commentry-Neuves Maisons are interested in the new 
undertaking, the main object of which is to supply the electrical 
energy required for the new electric steel plant which is at present 
in course of construction by the Chatillon-Commentry Co. It is 
stated that the hydro-electric plant to be established will have a 
capacity of 36,000 H.P. a 

SPAIN.—Following the experiments at its Marie Luise Pits, it is 
reported that the Sociedad Metalurgica Duro-Felguera has decided 
to adopt underground electric traction in the whole of its collieries. 

ITaLy.— According tothe American Consul, in the City of Venice 
there are over 1,200 users of electric light and over 1,000 users of 
electric power. Electricity is generated by water power, and as 
coal is scarce and high in price the number of power users is large 
everywhere in the Veneto, and is constantly increasing. 


. According to a paragraph in L’Keonomista d'italia for August 


25th, the Municipality of Turin has under consideration a large 
new hydro-electric station in. Valle dell ‘Orco. The scheme will 
comprise (1) the construction of two barrages on Lakes Serru and 


Agnel, in the valley, capable of storing 7 million cubic metres of | 


water, and a branch on the Ceresole plain, on the left slope, of an 
average capacity of 2,200 litres, with a minimum of 1,450 litres ; 
(2) a barrage on the Telessie plain and Lakes Balma and Engio, to 
form a basin of 15 million cubic metres ; (3) a branch, from the 
Valle dell ‘Orco to the Valle della Centrale del Rossone, on the left 
bank, where all the water from higher up will be collected. 
According to estimates received, the new installation will give 
20,000 KW., and will cost 40,740,000 lire (£1,629,600). 


Dublin.—At a meeting of the Corporation, last week, 


objection was taken by Mr. Moran to certain extra payments tO 


` employés of the city electricity department. Mr. P. T. Daly said 


it was curious that two men were always mentioned as having 
done the overtime. Mr. Sherlock stated that some members 
thought the men referred to were favoured by the chief engineer 
because they were associated with him in other matters. Alderman 


Farrell declared that, in his opinion, Mr. Ruddle was not a free 


rd 


man ; some of the officials even threatened him in his office. The 


paragraphs relating to overtime payments were deleted. 
Dundalk.—The Urban Council has adopted a report of 


the Electricity Committee, in which it was stated that ‘a satis- 
factory settlement had been arrived at in the arbitration on matters 
in dispute with Messrs. Brook, Hirst & Co., contractors for a new 
switchboard in connection with the supply meters at the Great 
Northern Railway (Ireland)sub-station. The contractors had agreed 
in each matter, and had, in addition, paid the arbitration expenses. 


Fife—STEEL Furnaces.—A 5,000-8.P. steam turbo- 
penerting set has just been installed at the works of the National 
Steel Foundry (1914), Ltd., at Leven, to supply the current for the 
electric steel melting furnaces, and for other purposes. The com- 
pany has at present two electric steel furnaces, one being of the 
Snyder, and the other of the Heroult type; a third furnace is. 


however, in course of erection, anil is expected to be in operation at 


an early date. 


Glasgow.— YEAR'S WorkKING.—The twenty-fifth annual 
report of the Corporation electricity undertaking, fur the year 
ended May 3lst, 1917, shows a gross revenue amounting to 
£580,433, and working expenditure to £404,404, leaving a gross 
profit of £176,029; interest, £83,039, sinking fund, £76,049; and 
depreciation, £55,606, absorbed £214,695, leaving a deficit on the 
year's operations of £38,666, to meet .which a sum has been trans- 
ferred from the reserve fund account, which now stands at £19,172. 
The revenue account shows an increase of £49,713, but the working 
expenses have increased by £81,752, due apart from the larger 
output to the increased price of coal, materials and workmen's 
wages : £5,885 has been paid to dependents of employés on active 
service. nS 

Capital expenditure during the year amounted to £255,353, and 
the total capital expenditure at the end of the year, less deprecia- 
tion written off, stood at £2,835,297: the total depreciation 
written off the capital account to May 3lst amounts to £766,915. 
The consumers at May 31st last numbered 34,724, as compared with 
33,605 in the previous year. The total units generated were 


_ 162,398,668, including 5,139,217 purchased: from the tramway 


department ; the total units sold were 141,196,627, as compared 
with 112,794,461 in 1916. The units sold to private consumers 


` were 140,513,680, an increase of 30,025,058, equal to 27°17 per cent. ; 


of these, 20,474,183 units were for lighting, and 120,039,497 for 
power. The total number of motors connected was 12,401 of 


97,733 FP., and the units consumed amounted to 117,547,855, as 
` compared with 11,472 motors of 84,744 H.P. and 88,596,457 units 


in the previous year. The total connected load was 123,180 KW., as 


- ‘compared with 109,370 KW.; and the maximum demand on 


- December 21st last was 49,185 KW.’ 


The report states that the foundation contract and river work 
of the new Dalmarnock works is now practically completed, and 


. that plans and specifications were shortly to be issued for the 


. buildings, boiler house, turbine room and switch house, and that 


permission has been obtained for orders being placed for two 
15,000-Kw. turbo-alternators and necessary boilers. It is hoped 
that a third 8,000-KWw. turbine set will be ready for this winter at 
Port Dundas station, bringing up ite capacity to 46,600 H.P.; a 
similar sized turbine has been supplied to Pollockshaws Road 
station, making the plant capacity 37,000 kw. The Govan and 
Partick plants represent 4,450 H.P. and 2,650 H.P. respectively. 

` Contracts have been entered into for the supply of coal for the 
coming year at practically the same price as in the year just closed. 


i power, 


The Committee recommends that the charges for electria! 
energy as from the date of last survey of the financial year 1916-11, 


and until further notice, be :—For private lighting in shops, war- , 


houses, theatres, Kc., 5d. and 14d. ; domestic lighting, 44d. : fcr 
2d. and ld. per unit, 500,000 units and over, Lid. for the 
first 250,000 units, and 4d. for the second 250,000 units ; epecis: 
supply, Id. and gd. per unit. Heating, other than domestic. 
lłd. per unit ; special rate to domestic consumers, ld. per unit. 
where a special meter is to be installed for heating or cookinz 
supply. 14d. per unit; the Kw. charge to be increased by 15 yer 
cent. plus a running charge, which will vary with the price ¿f 
coal. 


Hebden Bridge. — BULK Suppty,—The U.D.C. hz 
made an agreement with the Halifax Corporation for the supply + 
electricity in bulk to Hebden Bridge for a period of seven yar- 
from September 9th. The Corporation is to supply all mair: 
plant, and apparatus, and the Council is to carry out the layin: 
the cable between the Corporation's existing station and 3: 
Council's electricity works. | 


\ q 
Hove.—Prick IncrEase.—From September 30th tc 
charges for current for power will be increased to 2d. per unt «1 

the flat rate and by 10 per cent. on the indicator rates of charze. 


Ireland.—The rising cost of illuminants is again drawin 
attention to the advantages of electricity and its cheapness wi: 
water power can be had on the spot. Few countries are mr 
favoured with rivers and streams, and the wonder is that s 
power is left untapped in so many places, particularly in the sa: 
and west, where many towns and villages are built om rivers. £- 
Another matter for wonder is that there is not more propa’: 
on the advantages of electrical lighting. 


London.— DEPTFORD. — The General Purposes Cor 


mittee reports that a letter has been received from the Cieri 
of the L.C.C. referring to the question of the electricity supp. 
London. The County Council now suggests that a further t: 
ference should be held, and in this connection the Clerk states is 
he presumes that if a Committee exists, this Council would wish 
be represented at the further Conference by such Committee. a 
not by individuals. Asa matter of fact, the Councils not ow» 
electricity undertakings have not appointed a represents 
Committee. 


Maidstone.—YeEAR’s WorKinc.—The report of X 
Hoadley, the borough electrical engineer, on the electricity up: 
taking for the year ended March 31st last, shows that the t. 
revenue amounted to £22,736, the total costs to £14,463, and ie 
gross profit to £8,273—these figures comparing with £1!." 
£13.532, and £6.239 respectively in the previous year, while t: 
net result after meeting capital charges was a profit of £1.1*». ~ 
against a loss of £256 in 1916. | 
units, as against 2,753,788 units in 1916 ; power supply absert: 
2,435,033 units, an 
cooking supply more than doubled. With this respectable incre 
in the day load (the lighting load fell off at the same time’. tÈ 
load factor improved to 29°6 per cent., and the working condit: 
were further improved by the use of a Ljungstrom turbine pż- 
so that the total operating costs fell from 1°075d. to "995d. peru ` 
(coal cost falling from ‘604d. to '589d.). Had not technical diffica!:. 
with a converter plant interfered with the continuous u% ofti- 
turbine, the savings would’ have been much greater. The ow 
nected load was 117,780 equivalent 30-watt lamps ani tè 
maximum load 1.246 Kw. The gross profit amounted to 1st jè 
cent. on the outstanding capital. 


Mexico.—Taxes ON Exectric Licht anD Powef.— 
H.M. Chargé des Archives at Mexico City reports that as rem" 
certain special stamp taxes imposed on, iater alia, electric nes 
ing, a new arrangement has come into force. whereby the comm 
supplying the service is responsible to the Government for a tax J 
the rate of 10 per cent. on the actual] consumption, as show © 
the bill of the consumer. This tax ig to be-collected by the «+ 
pany. Persons using not more than three lamps are exempt iT 
the tax. No tax wil] be levied on signs and advertisements, fpe- 
illuminations, charitable institutions and schools, public ligb: 
and federal and municipal buildings. ae 

A tax on electric power has been fixed at 3 per cent. a Be 
amount of the bill of the consumer. Exemptions from this tat” 
Government installations, power sold to other companies whic: *" 
not consumers but who resell and distribute, and power suj!-_ 
for irrigation and agricultural purposes.—Board of Trade Jer 


Newcastle-under-Lyme.—YEAR’s Workrive.—Fe: = 
year ended March 31st the Corporation electricity departmen: -* 
a revenue amounting to £3,435; the working expenditure “+ 
£1,972, and, after providing for financial charges amount: ~ 
£1,715, a deficit of £253 resulted. The total units sold were 223°" 
as against 257,216 in the previous year; the maximum losd +t 
177 KW. e`. 


New Zealand.—Tbe Christchurch City Counci! *- 
decided, in view of the Public Works Department being unat- 
meet the Council's increased demands for electricity dart: `: 
next two years, on account of its inability to obtain the new 
plant to extend the Lake Coleridge generating station, to ::' ` 
producer-gas stand-by plant, at. a cost of several thousand p= - 
The Department has been asked to pay a share of the cust = 
that the outlay is necessitated by ita inability to fulfil ite at" 
to supply power.— Otago: Weekly. 


increase of roughly 460,000, while heating =: 


The output sold was 3.23- - 


1 


a 
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Shipley.—The U.D.C. has approved the advances in 
wages recommended by the Association of Engineers to the 
engineers in the electricity department. After consideration of a 
letter from the General Labourers’ Union with regard to the wages 
of firers and switchboardmen, the Council agreed to alter the war- 
time payment of men employed 60 hours per week. 


Stratford-on-Avyon.— PROPOSED PRICE INCREASE.—The 
Electricity Co. has asked the T.C. for consent to a further increase in 
the price of current from 6d. to 64d. per unit for the period of the 
war and 12 months after. The matter has been referred toa Special 
Committee for consideration. 


Venezuela.—An American Consul states that the Mara- 
caibo Electric Light Co., which started operation in 1888, is now 
furnishing electric power during the daytime. The capacity of the 
plant has been increased fourfold during the last ‘two years. 
During the same time the company introduced the United States 
standard three-phase, 60-cycle syatem, with standard voltages. An 
American is the chief engineer for the plant. 
that electric power is now being furnished during the day, it 
- appears there will be good opportunity for the sale of electric 
motors for industrial purposes. No large motors will. however, be 
required. Gradually, no doubt. there will be developed a demand 
for electric fans. Opportunities for the sale of electric heating 
and cleaning appliances do not appear favourable at present. 


Wrexham.—Prick [NcREAasE.—The. T.C. has increased 
the charges for current for lighting and heating by another 15 per 
cent., making a total increase during the war of 25 per cent., and 


for power by 6% per cent., making a total advance of 16% per cent. © 


‘TRAMWAY AND RAILWAY NOTES. 


Birkenhead. YeAR’s Workina.—The working of the 
Corporation tramways for the year ended March 31st last resulted 
in a total revenue of £80,748, an increase of £7,926 over the 
previous year ; the working expenses amounted to £42,106, leaving 
. a gross profit £38,641, and, after making provision for interest. 
sinking fund, and income-tax, &c., of £24,989, the net balance 
remaining is £13,652, an increase of £3,082 on 1916. The balance 
has been allocated as follows :—In aid of rates, £2,820 ; to reserve 
fund, £5,000; and to renewals fund, £5,832. The credit to reserve 
fund now stands at £8,192, and to renewals at £34,338. The car- 
mileage was 1,186,186, as against 1,176,951 in the previous year, 
and the passengers numbered 17,950,433, as against 16,676,022 in 
1916. 


Lancashire.—TRamMWway WaaGeEs:—The application of 
the Lancashire and Cheshire Tramway Workers for an advance in 
wages was congidered at aconference in Manchester on Friday, August 
31st, of the Lancashire and Cheshire Tramway Federation. It was 
decided to refer the question to the Committee on Production. 

The Manchester Corporation and its employés have already 
agreed to a similar reference, and it is wnderstood that a joint 
arbitration will be held for the whole of Lancashire and Cheshire. 


Peru.—The Lima electric railway system is operated by 
the Empresas Electricas Asociadas, a company combining the three 
previous railway companies, which operated cars in Lima, between 
Lima and Chorillos (8 miles), and between Lima and Callao 


(9 miles); the old English line between Chorillos and Callao, tia ` 


Lima, is worked for goods traffic. Altogether some 75 miles of 
single track, 135 passenger cars, and six electric locomotives are 
operated.— Electric Railway Journal. - . 


Kingston-on-Thames.— ACCIDENT.—On Saturday morn- 
ing, last week, a car belonging to the London United Tramways Co., 
while descending Kingston Hill, left the track and crossed the 
road, knocking down a tree and the iron standard supporting the 
overhead work. The collision with the standard caused the car 
to swing right round; the top being torn off.and the body smashed ; 
the only passenger, a lady, was injured about the head, and the driver 
was also hurt; the conductress was so seriously injured that she 
was detained at the Kingston Infirmary. 


= Preston. —YEAR’s WorKinc.—The revenue account of 


the Corporation Tramways for the past year shows a gross working 
surplus of £21,746, as compared with £20,131 and £17,483 in the 
two preceding years. The traffio receipts have risen from £45,618 in 
1913-14 to £57,683 last year, but working expenses, including 
allowances to employés on war service, show an increase of £6,444 
over the year just quoted, whilet the increase during the past year 
has been £4,827. The power expenses alone are £1,950 greater 
than in the previous year. l l 


Newcastle.—The City Council has approved of air raid 
warnings at night being given by interrupting the tramway supply 
. for a minute, and after resuming supply, finally cutting it off, 


During the day, current will be cut off and a red flag displayed on . 


| each car. 

YEAR'S WORKING.—At a meeting of the Corporation Tramways 
Committee, the annual financial statement of the undertaking was 
submitted. The total revenue of the tramways for the year ended 
March 31st last was £356,534, an increase on the previous year of 
` £31,840; the total working expenses were £208,299, compared 
with £192,648. . | fag 


. in the previous year. 


In view of the fact, 


Deducting working expenses, there was a sum available of 
£148,236, compared with £132,046 for the previous year ; interest 
on investments, &c.. brought the total available to £154,619, 
which was equivalent to 43 per cent. of the gross receipts. Oat of 
the last-named sum the following charges had been met :—Allow- 
ances to the dependents of men on service, £15,939 ; special rents, 
#1,541; interest on capital, £26,776; redemption of debt, 
£46,009 : interest on old horse tramway loans, £1,449 ; making a 
total of £91,716. The balance has been appropriated thus :— 
Income-tax, £15,845 ; contribution in aid of rates, £7,000; insur- 
ance (third party) reserve, £2.065; renewals fund, £37,992. 
The sum transferred to the renewals fund was £14,132 larger than 
Owing to the fact that labour and materials 
had been difficult to obtain, the repairs and renewals to the 
permanent way had not been carried’ on as in former years, conse- 
quently only the sum of £9,562 had been spent during the year, 
being £11,490 less than was spent in 1916. | 

Mr. R. Mayne, the chairman, in moving the adoption of the 
report, said it was satisfactory to note, in view of the heavy expen- 
diture which would be required in the future, that there was now 
practically £106,000 in the reserve and renewals fund. The cost 
of renewals for some years to come would be considerably heavier 
than in pre-war times, and it would be advisable to appropriate 
the whole of the present year’s surplus to that purpose. Every 
endeavour would be made to carry on the undertaking without 
having recourse to increasing the fares, and it was to be hoped 
that the traffic returns would be such as to avoid having to make 
any alteration to the existing fares and stages. 


Rawtenstall.—STRIKE. — The employés of the Corporation 
tramways ceased work on Sunday and Monday last, owing to a dis- 
pute in regard to the war bonuses paid to women and boys, causing 
considerable inconvenience to local holiday makers. 


Sydney.—City Raitway.—The N.S.W. Cabinet has 
decided to discontinue the work of constructing the city railway ; 
all work is to be immediately closed down, except such as is neces- 
Bary to remove the obstruction in Macquaree Street. In making 
this announcement, Mr. Fuller stated that whatever loan money 
might be available in the near future for the Railway Department 
would be devoted to the construction of rolling stock necessary. 
duplications, and to carrying to completion such lines of a revenue- 
producing’ nature as had already been started.—Sydney Daily 
Telegraph. i f 

According to the Sydney Morning Herald, in the first year of 


the war practically seven millions was expended on the project, in 


the second year over eight millions, and in the third, which ended 
on June 30th last, about seven millions. 


Wolverhampton. —The temporary suspension from time 
to time of the Corporation tramways was explained by Mr. S. T. — 
Allen, the borough electrical engineer, as due to increased demand 
for electricity on the part of the factories in the town and delay in 
obtaining the use of new plant which has been ordered and has not 
yet been completed. It is hoped, with economy on the part of the 
consumers, to keep the supply going until the first of the new 
generating sets now being completed is running. . 


TELEGRAPH AND TELEPHONE NOTES. 


Italy.—A powerful wireless station is being erected with 
all speed at the instance of the Ministry of Marine in a spot in 
central Italy unnamed, The station, says /’ Hlettrotecnica, will be 
built and equipped on a new system, radically different from those 
constructed hitherto by the larger European wireless installation 
companies.’ The latest types of American transmitting and 
receiving apparatus will be installed, under the special super- 
vision of the Minister of Marine. The opening of the station 
is expected to take place shortly, thus constituting a record for 
speed of construction. 


Damage to. Instflators.—At Blackburn County . Police 
Court, on August 30th, three youths were summoned for unlaw- 
fully and maliciously breaking an insulator on a telegraph pole at 
Mellor.. Cornelius Coward, of Preston, Inspector of Telegraphs, 
stated that in his area, which covered a radius of I8 miles from 
Preston, there had been considerable damage this year. No fewer 
than 3,000 insulators had been broken, representing about £520. 
On the road in question, which carried nothing but trunk wires, 
which were used for important war work, 178 reg had been 
broken, representing. over £31. Defendants, who denied the 
offence. were each fined 10s., and ordered to pay 4s. 6d. each 
expenses. 3 | a 


Denmark.—U.S. Consul-General Winslow reports that 
the total earnings of the State telegraph and telephoné systems in ' 
1916 were about $1,800,000, the telegraphs accounting for $1,175,000. 
Maintenance, salaries, &c., totalled $1,170,000. leaving. a net profit 
to the State of about 18 per cent. on the capital invested. 


Norwegian Wireless Station.—A wireless station is in 
course of erection, with a view to opening communication with 
America. The station, which is near Stavanger, will have its 
receiving station at Nerbo. The contractors are pledged to hand 
it over for working within the current year.—Der Tekniske 
Forenings Tidskrift. ee 3 
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Portagal.—The postal and telegraph services have, been 
temporarily deranged by a strike of officials. The Government 
has decreed that the entire staff of the departments is incorporated 


in the army, and that absentees'will be treated as deserters, and 
the situation is now normal. 


' Spain. — By a Royal Decne: bearing date ju Sth, 
all private existing and projected wireless stations transmitting 
and receiving. or receiving only, for whatever’ purpose used, 
are made subject to Government inspection. The inspection 
will be carried out by officials of the Telegraph Department. and 
its objects are to watch over public interests and order. to safe- 
suard the State wireless aystem, and the fulfilment-of the stipulations 
reyarding material and the terms of concessions. Breaches of the 
regulations will be followed. in minor cases, by fines, or, in the 
graver cases, by the confiscation of the concession and plant and a 
heavy fine. ha Energia hleetrica. 


Sweden.—A Commission has been appointed to arrange 


for the erection of a wireless station at Karlsberg, w hich is to 
communicate with other international systems. 


Telephone Directory.—Owing to the scarcity of paper 
and labour, it, has been decided to defer the next issue of the 
Telephone Directory for three months. until January, 1918, and to 


publish two subsequent issues at nine-month interv als. in Octobe Y, 
191%. and July. 1919, 


CONTRACTS OPEN | AND “LASEN: 


OPEN. 


Australia, — MELBOURNE. — October 10th. Department 


‘Of the Navy. Pumping plant and equipment for the Commonwealth 
Naval Dockyard, Cockatoo Island, Sydney. Specitications from 
the Director of Navy Contracts, Melbourne. 


Dublin.—September 11th. Electricity Supply Committee. 
Twelve months’ supply of cables. troughing, bends, section bilor 


service boxes, kc. See ` Official Notices ` August 31st. 

‘London. — BERMONDSEY. — Sept. 7th. B.C. 500-Kw. 
rotary converter. See ‘ Official Notices “` August 3rd. 
- Manchester.—September 17th. B. of G. Installation 


of a telephone system at the offices, All Saints. 
_ Mr. J. Macdonald, Clerk. 


Spain. — The municipal ‘authorities of. Castrillo de 
Villavego (Province of Palencia) have lately invited tenders for the 


concession for the electric lighting of the town during a peno of 
gix years. 


Stockton-on-Tees. — Sepeainbek 10th. District Fund 
Gas and Electricity Committees. Stores, &c., for six months. See 
“ Official Notices’ August 31st. 


Particulars from 


CLOSED. 


Cootehill (Co. Cavan).— Urban Council, 
lirhts), £40 : Mr. Robert Coyle. 


Manchester.—Electr icity Committee, 


Superheater tubes, &c.—Babcock & Wilcox, Ltd. 
Lea recorders.— Lea Recorder Co., Ltd. 


Salford.—T.C. Accepted tenders :— 


Edison’s Electric Accumulators, Ltd.—Two-ton elec tric vehicle with auto- 
ee tipping body, £1,123. 


W. T. Glover & Co.—Low- -tension, paper-insulated, lead-covered cable, 


© Generator (35 
Accepted tenders : 


$ 


zi 177. 
British Westinghouse Co.—One 300-kw, rotary converter set, £1,535 ; 
switchgear, £551. 


peau Ltd. —One 250-K.V.A., three-phase, oil ‘cooled power transformer, 
£771. 


FORTHCOMING EVE NTS. ; 


Birmingham and District Electric Club.—Saturday, September 8th. At 
T p.m. At the Swan Hotel, New Street. Paper on “The Manufacture of 
Commutators for Electrical’ Machinery,” by Mp. A. F. Green. 


Salford: Tochnical and Engineering Association.—Saturday, Hepiember 
h. At7p.m. At the Royal Technical Institute, Peel Park. Paver on 
i Transmission of Power by Chains," by Mr. H. T. Hildage. 


Theft.—On a charge of stealing a quantity of electrical 
appliances, fittings. and tools, valued at £100, Jesse Taylor (17), 
electrical test: assistant, employed by the Chloride Electrical 
Storage Co., Clifton Junction, was bound over at the Manchester 
Police Court on Trioay last. 


personally liable, except that Mr. Hook was thë company; 
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Legal. —PRICE r. Hoox. In the City i of Londen’ Court 


on Tuesday. before his Honour Judge Atherley- -Jones, X.C., a claim 


was made by Mr. Charles E. Price, accountant’s clerk, against Mr. 
Charles Hook, trading as the Times Electric Co., Ltd., electrical 
manufacturers, Godliman Street, E.C., to recover ‘the sum of 432 
for balance af salary and for services as a book-keeper and secretary 
of the company, as well as a claim’ for a bonus. Mr. Griffiths 
appeared for the plaintiff, and Mr. Valetta for the defendants, 
Mr. Griffiths said that the defendant was the owner of a one-man 
company. There was nobody in ‘it except the defendant and his 

wife. Mr. Valetta said that the plaintiff had no business- to have 
sued the defendant. It waa the Times Electric Co.. Tad; ; whioh 
employed the plaintiff, and not Mr. Hook. e, 

The plaintiff, in his evidence, stated that he had been “ini tha 
employment of the defendant for five or six years as book-keeper. 
Then Mr. Hook turned his business into a limited company. 
He was paid £3 monthly as book-keeper, having other employment 
elsewhere, and retained the position of book-keeper until August; 
1916, when one of the two directors was called up for military 
service. The other director had been secretary, and witness took 
the post. of secretary at £1 a week, in addition to his remuneration 
as book-keeper. There was now £32 due to him _as the balance for 
the service which he haq rendered. | It, was distinctly agreed that 
he was to be paid a bonus at the ‘end of each financial sari 
might be decided by the directors. but the figure was not to be 
fixed until it had been seen what the profits were. The compas 
madea very large profit this year, but last year there Was’ a lux. 
He was not claiming for a floating bonus, but only for the mini- 
mum bonus which was agreed between them. In cross-examination. 
witness said Mr. Hook held 998 shares out of 1,000 which had 
been issued. He certainly had no intention of making Mr. Hook 
ay werk’. 

Mr. Valetta arged that the action could not snoceed nrainst the 
defendant personally, and the company was not before the Court. 
The company had sued the plaintiff in another action to be heard 
in n fortnivht’s time for the return of books belongirt? to the com- 
pany and «5 lent to the plaintiff. Judge Atherley-Jones suggested 
that ‘the proper thingy to do was to amend the summons by addin 
the company. Mr. Valetta objected to that, and said there was no 
justification whateve? for the present action. Judge’ Atherley- 
Jones, K.C., was afraid plaintiff could not proceed, but lie thought 
the defendants had misled the plaintiff in applying for-particulars, 
and so treating the action as properly brought against Mr. Hook. 
There must be judgment for the defendant, but without costs; 
which he thought he was justified in doing, having regard to the 
course pursued by the defendants. : 

Gas Topics.—The Times cently fon atecntion er the 
drastic German restrictionson gas consumption. All-over Germany 
this reduction was to. equal 10 per cent. of the monthly consump. 


tion a year ago, but in Berlin new orders have been igsued which, it 


is estimated, will reduce ordinary domestic yas consumption ‘by 
a half. In view of the coming winter, this restriction, together 
with the reduction in coal heating, has raised a strong public pro- 
test. 

The Taunton Gas Co. attributes to the-lighting pextiictions aad 
the Summer Time Act a decrease in consumption of five million 
cubic. feet during the year. - os, 

At one of the Shefħeld gas. Yorks an dsnlosioh recently occurred, 
in which 20 persons were injured. The.explosian. originated in a 
meter house where repairs were being made. aad -set fire, to a gast 
helder, which was burnt oe while a porond ee was eee 
by flying fragments. 


Educational OPE E ‘Tne: a: C Q= 
The new session opens on September 17th, with evening lecture and 
laboratory courses in electrical ehgineering :; subjecta.: including 
electrical measurements, dynamos and motors. An. announcement 
appears in our advertisement pages to-day. ` 

UNIVERSITY COLLEGE, LONDON.—-The. programme for. the nox 
session in the Faculty of Engineering :has .been issued, giving 
particulars of the courses of study,. scholarships, fees, &a. Prof. 
J. A. Fleming is head of the operant of Hieotrical Engineering. 


Appointments Vacant, — Overhead lineman (408. +), 
for the Colne Corporation. Light Railways ; í electrical fitter, for the 
South Lancashire Tramways Co. > junior assistant to shift engi- 
neer (#91) for the Worcester Corporation electricity works ;: elec 
trical staff for the ordnance depots. aerodromes, and military campè 
in the Southern Command: draughtsman, for the Borongh of 
Hornsey electricity works ; two engineers to take charge of shifts 
(553), for the City of Hereford electricity works, See our adver 
tizement pages to-day. -. 


 Profit-Sharing.—In the September» “number. of the 
Financial Review of Reviews, Mr. J. B. G: Kershaw has an article 
on “The Promotion of Industriat Efficiency,” in which’ he dis- 
cusses the question of profit-sharing as a means of bettering the 
position of the workers an@ increasing productivity. He expresses 
the opinion, which has frequently been stated by oursetves. that the 
amount of the bonus requires to be substantial in order to be of 
any practical help in satisfying demands. ‘A bonus of 5'5 per cent. 
on wages can have little effect in raising the worker's efficiency or 
increasing his devotion to his employer's interests: A ‘German 
firm found nothing ander-10 per cent, to be of any value; the 
Lever maximum is 20 per cent., bnt the author is of opinion ‘thet 
30 per cent. or 40 per cent. on standard wages would, in msn) 
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cases, be ; justifed by the results. He discusses the investment of 
the bonts,-‘and, briefly; the subject, of welfare work. Profit-sharing 
je mote: easily applicable and more readily accepted as part of a 
scheme of industrial partnership in which the general welfare 
the workérs is also reasonably and fairly provided for. a 


Institution ..and Lecture Notes.—The Institute of 
Metals.— The annual autumn meeting will be held on Wednesday. 
September 19th, at Burlington House, Piccadilly. At the opening ^ 
session (4 p.m. to 6.30 p.m.) the following communications PUE be 
i -— 

. “Experiments on the Fatigue of Brasses.” 

“Hardness and Hardening.’’ By Prof. T. Turner, MSc. 

“ The Effects of Heat at Various Temperatures on the Rate of Softening 
' + - -of-Cold-rotted Aluminiun: Sheet.” By Prof. H. c. H. Carpenter, 

M-A., Ph.D., and L. Taverner. . 
“Note on “A ‘Comparison Screen for Brags." n ORY 0. W: Ellis, M.Sa. . 


At the evening session (from 8 p.m, 10 p.m.) the proceedings will 
include :—. 
“ Further Notes an nice -temperature Thermostat.’”: 
Sc., and D. Hanson, M.Sc. 
u Pracie les and Methods of a New System of Gas Firing.” 
’ on 
“Fuel Economy Possibilities in Brass- -melting Furnaces.” 


By B. Parker Haigh, D.Sc: 


By J. L. Haughton, 
By A. C. 
By L. C. 


Harv 
“The Effect of Great Hydrostatic Pressure on the Physical Properties of 
Metals.” By Professor Zay Jefferies, B.Sc. 
Note on ‘The Use of Chromic Acid and Hydrogen Peroxide as an Etching 
_ Agent.” By S. W..Miller. . 

In connection with Mr. Ionides's paper, a demonstration of a new 
system: of furnace heating will be given, and it is expected that 
this paper will give rise to an animated discussion on metal 
‘melting: © ` 

Invitations to be present at the fertnr can be obtained by non- 
members of the Institute of Metals on application being made to 
Mr. G. Shaw Scott, M.Sc., secretary and editor, 36, Victoria Streèt, 
S.W.-1, from whom also particulars of the. forthcoming ballot for 
the election of new members can'be-obtained. So great is the 
present interest in metallurgical matters, that the membership of 
the Institute has increased, we are informed, since J anuary lst last 
by over 80 per cent. 

Junior Institution of Engineers.-This Institution has insti- 
tuted >a ‘Cadet Associate Membership,” whereby engineering 
pupils in works or college (day or evening students) may be regis- 
tered for a nominal yearly fee of 5s. It is open to youths of 15 years 
and over who are still. undergoing training, and who, as certified 
bya principal of a technical college or head of department of an engi- 
neering works, are making satisfactory progress in the development 
of their abilities as engineer pupils. The registration as a Cadet 
Associate Member.of the J.I.E. is for one year only, and renewals 
can only be accepted when satisfactory progress and development 
ia vouched for by a responsible authority under whom thé appli- 
cant: is serving. The. Institution undertakes. certain :duties. in 
regard to these Cadets, which are set forth in,a pamphlet which 


may be obtained .upan application to the Secretary; Junior Insti- . 


tution of Engineers, 39, Victoria Street, Westminster. S.W.. | The 
project is commendable, “and ‘will, doubtless, meet with the success 
it deserves. : There is little doubt that much. valuable personnel is 
now: wasted for the lack of a wider organisation such as the Juniors 
car furnish, and the constitution of the Council is such that the 
Trew. scheme will be pushed with vigour and enthusiasm in the 
interests of the: profession and of patriotism. Many youths feel 
that they wish to become engineérs, but drift into other professions 
where they are‘ round pegs in square holes, simply because there is 
no one from whom they can claim assistance and advice in the 
furtherance of their desires. Many apprentices, too, remain 
unacquainted till too late with openings which might lead to 
their advancement in public or private services either at home or 
abroad. Managers of engineering shops throughout the country 
are frequently in neéd of youths possessing certain aT 
qualifications which local conditions cannot provide. Technic 

instructors, too, desire to become acquainted’ with openings in 
works, so that their pupils may gain a good start in life; and not 
be entirely dependent upon the blind god “chance,” which: has 
detrimentally affected the careers of numerous promising youths. - 


~ Før- Government- Parposes;—A Scottish - correspondent 
writes :—“ Recently five houses in Buckingham. Terrace, Edin- 
burgh, were’ leased for ‘a department. ‘of the National. Insurance 
Commission; and ‘alterations, including substitution of electric 
light fittings for gas, were carried’ out. Then in a short time the 
premises were vacated, and had to be put back to their original 
condition and the electric light fittings removed, at a cost of 

£3,000. Now, it is stated, the premises have been once more 
requigitioned for Government purposes, but it is TANS that a 
es economy will now be observed.” 


ry Riyal Mint Report.—The production of peel coins, 
03 millions. for the year 1915, exceeded by 16 millions that of 
sae previous year, and precluded any but a comparatively small 
coffiage (3’miliion pieces) being undertaken for Colonial use. Of 
the‘ Imperial. 32 million pieces were gold; 105 million silver, 
and 76 million bronze; The Deputy Master, Sir Thomas Elliott, 
states: that’ the silver issues were more than double that of any 
previous year, and were due. to large demands consequent on the 
withdrawal of gold coin from active circulation. . The profit on the 
year's working .was £4,710,000. ‘During the year, Sir Edward Rigg, 
Supexintendent.. of the: Operative: Department, reports tbat- 2,130 
tons of: metal were: converted: into coinage bara, this figure being 
Pessina y double the average of the prévions 10 yeard. „In the 
finery... „braneh i tha. staff. was. considerably augmented and 
"wark undertaken by the Mint. To‘ meet the 

generally Thereased demands a 200-xw. Siemens: Belliss generating 


' gold electrolytically refined in a given time. 


set was installed, and the main switchboard extended and 

re- arranged.” The monthly output of the Mint generators averaged i 
42,269 unitg, an increase of 2,000 on the figure for 1914. The 
number of motors in use rose from 106 to 125, their gross*H.P. 

being now 974. The extended use of high- -power incandescent 
lamps has raised the total of such from 8 to 22, and the number of 
arc and flame lamps has been correspondingly reduced. Incandescent 
lamps in the official premises show an increase of 32, their total 
being 1,330, and those in the private residences number 135. ` In the 
Inland Revenue Department, 1 copper, 88 nickel, and 55 steel- 
faced electros were grown in connection with the preparation of 
adhesive, postcard and embossed plates and dies for postage and 
other stamps. 

The Assayer of the Ottawa Branch Mint, Mr. R. Pearson, refers 
to experiments made with a view to the increase of the amount of 
Sufficient data were 
obtained to show that a current density of 7,250 amperes per sq. 
metre could be used, and a combination, at Ottawa, of the Miller's 
chlorination process and the electrolytic deposition of gold has 
been adopted with satisfactory results. Rough gold deposits 
which are reasonably “clean ` (approximately 75 per cent. vold, 
20 per cent. silver, and 5 per cent. base) may be raised to 


' 980°0—990'0 fineness, cast into anodes, and the refining finished by 


the electrolytic process in 48 hours, all platinum and such metals 
being recovered from the electrolyte. The slimes are practically 
eliminated, the electrolyte does not become “ foul,” and need not 
be renewed for very long periods. j 


Volunteer Notes.—CouNTY OF LoxDox VOLUNTEER 
ENGINEERS (FIELD COMPANIES).— Headquarters, Balderton Street, 
Oxford Street, W. 1. 


Orders for the week, by Lieut.-Colonel C. B. Clay, V.D., commanding :— 

. Officer for the Week. Second Lieut. P. Bowden. 

Monday, September 10th.—Technical instruction (searchlight) for No. 8 Com- 

ny, Right Half Company, at Regency Street. Drill, No. 8 Company, Left 
Half Company. Signalling Class, 6.30. Recruits’ Drill, 6.80. ~ 

Tuesday, September 11th. — Physical drill and bayonet fighting, 

Wednesday, September ieee and elementary bridge construction for 
No. 1 Company, Right Half Com 

Thursday, September 13th.—Dril ad elementary bridge construction for No. 2 
Company, Right Half Company. Signalling Claas, 6.80. Ambulance Class, 6.30. 

Friday, September 14th.—Technical instruction "(searchlight) for No, 8 Com- 
pany, Left Half Company, at Hegency Street. Drill, No. 8 Compsfhy, Right 

alf Company. Recruits’ Drill, 6. 

Saturday, September ldth. —Commandant’ P Parade for route march and drill. 
Parade, Golder’s Green Station, 2.45 p.m. Uniform. and B men are 
aa aie. that one route march , per month is _comptlsory. Recruits’ 
drill, 2 

Uniform. —A and B men are warned to attend Headquarters on Tuesday, 
September llth, to be measured by the regimental tailor for the Service 
Uniform. 

(By order) MACLEOD YRARSLEY. 


Power Sources of‘ American Electric Railways.—A 


recent issue of the Electrice Railway Jvurnal contained: a table. 


showing that of 1,108 electric street railways ‘and interurban lines, 
54°3 per cent. generated their own power and the remainder 
purchased it, also that 70:6 per cent. of the cars are operated on 
generated power and 29°4 per cent. on purchased power. -Many of 
the companies have power and lighting: businesses in addition. | 

A further ‘table giving a similar clesstieabion of iailroads 


oporating € electrics! divisions is as follows :— . 
Pur- Gener- 7 | 
i chase ate Motor Loco- ; 
Name and division. power. power. cars. motives. Miles, 
Balto. and Ohio Belt Division P = — 9 84 
Boston and Maine, in New 
Hampshire ... ao G 37 — 30°72 
Boston and Maine, in Mass. eee = — — 5 22 
Bush Terminal R. R. en P — 2 . 3 6 
Chicago, Milwaukee, & St. Paul- P — — 44 4406 
Erie R.R., Rochester Division P — 8° — 40 
Grand Trunk, St. Clair Tunnel — G a . 6. 12 
*. Great Northern Railway, Cas- - sie 2 
cade Tunnel.. P — — v4 10 
Long I. B.R. Electric Division P 591 —. 2172 
N.Y., N.H., and HL, allelec-. Oe ee — 
trified divisions re ss P G. i 25. 100 570 
44 
N.Y.C. and H.R. Elec. Diy.... — G p} 63 254'°6 
Norfolk Southern R.R. Va. ° 19* e 
` Beach Division dt pn eS G { 26 } cl 47 
. | 17 - 
Norfolk and Western Railway — G` I2 — 88'E 
Penn. K.R., Paoli Division ... P =z 93 — 96°6 
Penn. Tunnel and Terminal Co. G 68 66 955 
West Jersey and Seashore R.R. — G 109 — 1503 
* Trailers. 


A Tramway Conundrum. —A driver writes to us that 
he recently had occasion to uge the electric brake (on a car, fitted 
with a B.T.H. controller), and when on the third brake notch, the 
circuit-breaker tripped out and at the same time the car started 
again, as if working on the power notch, though the handle was 
still on the third brake notch. This was repeated several times, 
and our correspondent (who does not say what type of brake he 
was using) is anxious to obtain some explanation of the matter. 


Prohibited Exports——The Supplement to the Board of 
Trade Journal of September 6th contains complete lists of articles 
which, aceording to the latest information received by the Board 
of Trade, are prohibited to be exported from Norway, Portugal, 


Russia, Spain, Sweden and Switzerland. The Supplement also. 


contains a reprint of the United Kingdom Contraband List in its 
present: form, L oox 
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Improved Motor Ambulances.—Two new types of motor 
‘ambulance specially designed to carry serious cases have been 
designed by the Motor Ambulance Department of the Joint War 
Committee of the British Red Cross Society. 

One of the new vehicles is a single-bed ambulance. The body is 
light and airy with folding rear doors, and an electric radiant 
heater is used to maintain the necessary temperature. 

The other vehicle is a special two-bed ambulance, built with ~- 
duplex panels, between which is an insulating material. Heating 
is provided by electric footwarmers, the current for which is sup- 
plied by the regular lighting system on the car, and by pipes 
through which the whole of the exhaust of the engine can be 
ays The car is scientifically ventilated and is lit by electricity. 
— Times. 


PRIVATE WM. ToopGoop, Gloucestershire Regiment, who has 
died in hospital at Bristol, was for three years on the staff at the 
Bath E.L. Works. In October, 1914, he was taken prisoner of war 
by the Germans, and some time ago he was repatriated, after 
enduring great hardship. 

RIFLEMAN F. CASWELL, Rifle Brigade, who has fallen in action, 
was engaged at the Southwark Electricity Works. 

PRIVATE E. WALLIS, Queen’s Royal West Surrey Regiment, who 
was with Crompton & Co., Ltd., Chelmsford, has been killed in 
action. 

RIFLEMAN A. FRICKER, London Irish Rifles, who has fallen in 
action, was with the Telegraph Construction and Maintenance Co. 

Lieut. L. A. WALKER, Army Service Corps; whose death at the 
Front is announced, was resident engineer at Southgate for the 
Metropolitan Electric Power Co., Ltd. He had been recommended 
for the Military Cross. 

PRIVATE W. L. BUCKLEY, Royal Welsh Fusiliers, whib iss been 
killed in action, was on the staff at the generating atation of 
the Leeds Tramways Department. 

SAPPER T. GRANTHAM, of Blackpool, who is in hospital wounded 
for the fifth time, was an electrician at Bl 1 Tower. 

SECOND LIEUT. E. B. GREENHOUSE, of Bishops Castle, who has 
been killed in action, was an engineer and electrician. 

PRIVATE J. H. OLIVER, R.E., whc has been wounded, was 
apprenticed with Messrs. Lockart & McNab, electrical engineers, 
Upper Craigs. 

PRIVATE R. C. E. KERR, an employé of the ent Corporation 
Electricity Department. has died from wounds, aged 35 

CORPORAL H. E. F. GouGu, R.G.A., employed at the electricity 
wcrks, Chester Street, Birmingham. has been killed in action. 

PRIVATE T. Moopy, an electrical engineer, of Knaresborough, 
was killed in action on August 10th. 

CORPORAL WILLIAM DUDLEY, Manchester Regiment, formerly 
reported wounded and missing, and now presumed to have been 
killed. was employed by the Record Electrical Co., of Manchester. 


Obituary — Mr. WALTER Davenport.—We regret to 
note that there passed away at Egham, on August 28th, at the age 
of 73 years, Mr. Walter Davenport, who will be remembered by 
many in the electrical trade as the first secretary of the National 
Electrical Manufacturers’ Association. Mr. Davenport, whom we 
always found a most genial and approachable man, was experienced 
in trade association matters by reason of his secretaryship of the 
Mineral Water and Vinegar Breweries’ Association, and his experi- 
ence proved very useful to the electrical industry when it was at 
the beginning of its organising efforts which preceded the larger 
operations of the B. E.A.M.A. Later he was, by virtue of his office 
in the N.E.M.A., prominently identified with electrical exhibitions 
held at Olympia and Manchester, and with the Electrical Trades 
Benevolent Institution. In recent years he had not been associated 
with electrical affairs. 

Mr. J. G. LORRAIN.—The Times “Deaths” column contains a 
notice of the death of Mr. James Grieve Lorrain, patent agent. of 
9, John Street, Adelphi, W.C., which occurred at East Wittering 
suddenly on August 23rd. In the earlier years of his career he 
was closely connected with telephone developments in different 
parts of the British Isles. For considerably more than 30 years he 
had practised in London əs a consulting engineer for electric 
lighting and telephone work, but more particularly as a patent 
agent. Mr. Lorrain was a member of the Institution of Electrical 
Engineers. a member of the Institution of Mechanical Engineers, 
and a Fellow of the Chartered Institute of Patent Agents. He 
was also a member of the Council of the Dynamicables. The 
(leceased gentleman was well known in the electrical world, and 
his unassuming and kindly presence will be much missed in elec- 
trical and certain other Masonic circles in London, in which hé was 
prominent figure. 


' OUR PERSONAL COLUMN. ! 


The Editurs inrite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
alxo electric tramway and railway oficiile, to keep readers of the — 
ELECTRICAL REVIEW wus‘ed as to their movements. 

. \- 


Central Station and Tramway Officials—Mr. Tuos. 
Copp, permanent way foreman for the Peterborough Electric 
Traction Cov.. has been appointed permanent way inspector of the 
Cape Town Electric Tramways. 


General.—Mr. R. Conuins, who is at present on the 
Belfast staff of the Edison Swan Electric Co.. Ltd., has been 
appointed engineer and manager of the Galway Electric Supply 
Co., in succession to Mr. I. E. Rayner, who is taking up an appoint- 
ment in England. 

'LorD RHONDDA has appointed Mr. JOHN WARDLE, commercial 
manager. of the Metropolitan Railway, to control the cold air 
storage and inland transport of food. 

LrEu®r. Jos. MARTIN, Northumberland Fusiliers, has been pro- 
moted to a Captaincy. When the war broke out he was an 
electrician at Newburn Steel Works. and enlisted as a private in 
the Fighting Fifth. 

The Times states that the President of the Board of Trade has 
granted to Sir E. WYLDBORE. SMITH, Director of the Commission 

*Internationale de Ravitaillement, the rank of an Assistant Secre- 
tary to the Board of Trade so long as he holds his present. 
appointment, 

COUNCILLOR PETER HIGSON has beer elected chairman of the 
Bolton Tramways Committee, in succession to the late Alderman 
Miles. COUNCILLOR J. R. HORROCKS nee: been appointed vice- 
chairman. \ 


Roll of Honour.—CaPrTaINn WILLIAM GREGORY TERRY, 
Lancashire Fusiliers, died of wounds. in France on August 27th. 
He was educated at Shrewsbury School, and afterwards served his 
apprenticeship with Messrs. Browett, Lindley & Co., Ltd., Patri- 
croft, going through the whole of the departments and completing 
his course in the drawing office. He afterwards joined the staff 
of the Salford Corporation electricity works, but after a few years 
he re-joined Messrs. Browett, Lindley & Co., Ltd., being appointed 
to their staff as outside representative of their Northern Section. 
Captain Terry was well known in-engineering and colliery circles, 
and his genial manner won him many friends and respect every- 
where. 

PRIVATE C. POLLITT, Manchester Regiment, who has died in 
hospital, aged 47, was formerly employed by Messrs. Charles 
Macintosh & Co., Ltd., Manchester. 


a bad KINSEY, of the K.O. Royal Lancaster Regiment, 
who has ben killed in action, was employed at the Blackpool 
Corporation electricity works. 

CORPORAL W. SAVAGE, Lancashire Fusiliers, killed in action, 
was employed by Messrs. Chas. Macintosh & .Co., Ltd., of Man- 
chester. `- 

SECOND LIEUT. FREDERICK VICTOR CLAREMONT, R.G.A., late 
shift engineer at Islington electri¢dity works, was killed in France 
on l4th ult.; GUNNER G. Parker. R.F.A.. who was previously 
employed at the same works as a boiler-house hand, was killed in 
action on July lth. | 

PRIVATE F. WAYWELL, Lancashire Fusiliers, killed in action, 
was employed by Messrs. Charles Macintosh & Co., Ltd., electric 
wire and cable manufacturers. Manchester. 

CORPORAL G. Luck, Manchester Regiment, killed in action, 
was emplayed by the British Westinzhouse Co.. Ltd.. Trafford 
Park. 

GUNNER R. W. AERSTALL, R.F.A.. who is in hospital at 
Boulogne, after gassing, was employed by Messrs. Bottomley and 
Frampton, electrical engineers. Blackpool. 

LANCE-CORPORAL R. Rutty, N. Staffs. Regiment, whose death in 
action is reported, was before the war engaged at Siemens Bros. 
Dynamo Works at Stafford. 

PRIVATE H. THORP, 23rd French Mortar Battery, who has died 
of wounds, enlisted whilst second in charge of the dispatch depart- 
ment of the Ediswan Works, Ponder’s End, where he was engaged 
for 25 years. 

STAFF-SERGEANT A. HARDCASTLE, R.F.A., who was an elec- 
trician with Mr. T. Durrant, of Sheffield. has died in India from 
sunstroke. 

PRIVATE S. WALTON, Royal Scots Fusiliers, who has died of 
wounds, was an employé of Taylor, Tunnicliffe & Co., Hanley. 


£1 shares (12,500 pref.). 


ALDERMAN GEORGE SALTER.—On August 31st there passed 
away suddenly, at the age of 61, at Stourbridge, Mr. George 
Salter, chairman of George Salter & Co., Ltd., steam gauge and 
spring makers, West Bromwich. 

The death has taken place, at the age of 63 years, at Walton-on- 
the-Naze, of MR. ARCHIBALD WHITE, for many years chief engi- 
neer of the Buccaneer, owned by the India-Rubber, Gutta-Percha. 
and Telegraph Works Co., Ltd., Silvertown. He joined the com- 
pany in 1898. Mr. White had never recovered from privations 
caused through being shipwrecked off the coast of Madagascar. 
about three years ago. 
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NEW COMPANIES REGISTERED. ~X 


Ciements, Jeakes & Co., Ltd. (148,312).—Private com- 
peny. Registered August 25th. Capital, £25,000 in 3,000 5 per cent: con. 
pref, shares of £5 each and 10,000 ord. shares of £1 each. To take over 
the business ecarried on at 51, Great Russell Street. W.C., and at Macklin 
Street, Drury Lane, W.C., as Clements, Jeakes & Co., and to carry on the 
business of domestic, electrical, and general engineers, electricians, iron and 
brass fotinders,. &c. The subscribers are. H. Clements, The Cottage. 
Rosslyn Road, Watford, engineer; G. B. Clements, 26, Regent 
W.C.1, engines The first directors aré: J. H. Clements and 
Clements egistered office: 51, Great Russell Street, W.C. 


Watercraft Detachable Power Installations, Ltd. 
(148,345).—-Private company. Registered August 29th. Capital, £20,000 is 
Builders of and dealers in engines and power 
plant for the propulsion of watercraft of all kinds, electrical and general 
engineers, &c. The subscribers (each with one share). are: T. F. de ulles, 
25, Houghton Road, Birchfield, Birmingham, coal factor’s manager; F. 
Hrafield, 18, Frances Road, Handewor , Birmingham, coat jae cashier. 
The first directors are: E. W. Raid T. H. H. Coggins, and A. Hooke. Sol 
citors: Shakespeare & Vernone, | 83, W, Birmingham 
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: OFFICIAL RETURNS OF ELECTRICAL 
' n COMPANIES. a 


* Lancashire Electrical En ineering Co., Ltd.—Memoran- 
dum of satisfaction in full on July 27th, 1917, of charge dated March 20th, 
W917, securing the sums owing on company’s account with Union Bank of 
Manchester. i 


A.J. Wakelin, Ltd.—Memorandum of satisfaction in full 
ton August 29th, 1917, of debentures dated May 22nd, 1914, and July 31st, 
„flo. securing £500, has been filed. l 


t British Thomson-Houston Co., Ltd. (47,982).—Capital, 
“£800,000 in £10 shares (40,600 ord. and 40,000 pref.). Return dated August 
plsth, 1917. All shares taken up. £725,310 paid; £74,690 considered as paid. 
Mortgages and charges: £173,495. 


» Burt, Escaré & Denelle, Ltd.—Capital, £40,000 in 25,000 
tord. and ale aise shares of £1 each. Return dated May 8th, 1917. 19,333 
xd. and 10, pref. shares taken up. £29,732 paid. ` Mortgages and 
„hargas : 27, 

. Bray, Markham & Reiss, Ltd. (74,871).—Capital, 
£21,000 in £1 shares. Return dated July 23rd, 1917. 9,650 shares taken up. 
“tk.S 0 paid; £800 considered as paid. Mortgages and charges: Nil. 


. Anchor Cable Co., Ltd. (69,073).—Capital, £250,000 in. 


€10 shares. Return dated June 14th, 1917. 6,500 shares taken up. £61,000 
“arl; £4,000 considered as paid. Mortgages and charges: £50,000. 


United Electric Tramways of Monte Video, Ltd. (80,456). 
-Capital, £1,000,000 in 100,000 pref. and 100,000 ord. shares of £5 each. 
Revurn dated July 9th, 1917. All. shares taken up. £295,105 paid on 26,221 
ref. and 32,800 ord.; £704,895 considered as paid on 73,779 pref. and 67,200 
rd. Mortgages and charges: £971,547. 


United River Plate Telephone Co., Ltd. (23,654).— 
canital, £2,000,000 in £5 shares (324,000 ord., 40,000 pref., and 36,000 un- 
sud). Return dated June 26th. 324,000 ord. and 40,000 pref. shares taken 
ip. 21,740,000 paid on 308,000 ord. and 40,000 pref.; £80,000 considered as 
matt on 16,000 ord. Mortgages and charges: £300,000. 


Western Electric Co., Ltd.—Capital, £500,000 in £5 
shares, Return dated May 29th, 1917. 68,805 shares taken up. . £35 paid; 
(344.000 considered as paid. Mortgages and charges: Nil. 

l 

Walter's Electrical Manufacturing Co., Ltd. (94,300).— 
Capital, £13,000. in £1 shares. Return dated July 18th, 1917. 11,250 shares 
ak .up. £1,250-paid; £10,000 considered as paid. Mortgages and charges : 
Nil. 

Westinghouse Metal Filament Lamp Co., Ltd. (89,948). 


- Capital, £10,000 in £1 shares. Return dated May 10th (filed July sth), 
1917. All shares taken up. £7 paid; £9,993 considered ay paid. Mortgages 


ind charges: Nil. . 
CITY NOTES. 
At the half-yearly meeting, held at New- 
Tyneside , castle-on-Tyne on August 28th, Mr. Q. E. 


Tramways and HENDERSON presided in the absence of Dr. 
Tramroads Co. J. T. Merz, the chairman, through ill- 

health. He said that the trafic receipts 
iad increased by £5,538, compared with the corresponding 
riod of last year, and, as might be expected, the costs also 
aad increased. The amount available for allocation, after 
‘aying interest on mortgages, &c., showed an increase of 


£3,400. The directors proposed to pay a dividend at; the — 


‘ate of 4 per cent., compared with 13 per cent. for the 
‘orresponding half of 1916. They were also increasing the 
mount placed to reserve and special reserve by £1,061, and 
he carry forward they had increased by £774. The direc- 
ors considered the present times abnormal, and any increased 
«veipts which might be due to increased railway fares and 
educed railway facilities should be also regarded as abnormal, 
ind not as part of the ordinary progress of the company. 
Thev, therefore, thought it better to place a larger sum to 
he reserve fund. That latter account, with the additions 
nade in the report, would now stand at £27,412, and their 
nvestinents and loans at £26,134. The traffic receipts were 
ontinuing to increase, and for the seven weeks ending August 
oth there was an increase of £1,532. 


- The klektra A.G., of Dresden, reports 
for 1916-17 a loss of £6,000, as compared 
with a deficiency of £5,000 in the previous 
year. As in 1915-16, the loss for last year 

s to be met out of the special reserve fund. 

The directors of the Wolfram Lampen A.G., of Augsburg. 
eport net profits of £7,400 in 1916-17, as compared with 
77,100 in the preceding year, and including the balance for- 
“ard a total of £14,100 and £14,000 in the two years respec- 
ively. It is not proposed, however, to make any distribution, 
ut to enter into voluntary liquidation on accoynt of the 
estruction of the works by fire last: May, the impossibility 
f erecting and equipping a pew building, and the with- 
rawal of customers as a consequence of the recent judgment 


German 
Companies, 


f the Imperial Court on the matter of the patents relating | 


n wire-filament lamps. 


The report of Brown, Boveri £ Co., of Mannheim, charac- 


arises the year 1916-17 as a period of continued great activity 
nd a maximum utilisation of the plant and machinery. The 
ost of labour and raw materials, however. increased so 
gely that ‘1t was impossible to take them fully into con- 
deration ‘on the acceptance of contracts. After setting aside 
44,000 for depreciation. as against £46,000 in 1915-16, the 


ccounts) show net profits of £73,000, as contrasted with 


» 
. 


£58,000. It is proposed to pay a dividend of 12 per cent., 

this rate comparing with 10 per cent., 5 per cent., and 5 per 

cent. in the three preceding years respectively. , e 
The Continentale Ges. fur Elektrische Unternehmungen, of 


Nuremberg, which is a financial organisation of the Schuckert 


group, reports that the many years of the company’s activity 
in the construction and working of electricity supply works 
and tramways in Italy was brought to a standstill in the 
year ended with March 31st, 1917. It was possible to realise 
these investments on suitable terms, and the money thereby 
realised was applied partly to the repayment of credits 
granted by,the Schuckert Co. and partly fo the purchase of 
German loans. The entrance of Roumania into the war had 
cut off connections with the Jassy electricity works, and no 
information was available as to the situation of that under- 
taking. The traffic on the secondary railways and tramways 
in which the company is interested was more active than ìn 
the preceding year, but the working expenses experienced a 
large increase, and the financial results were again unfavour- 
able. Including the balance brought forward, the net profits 
in 1916-17 are returned at £44,000, as in the previous year, 
and the dividend is at the rate of 2} per cent. on capital of 
£1,556,000, being the same as in 1915-16. 

The Deutsch Sudamerikanische Telegraphen Gesellechaft, of 
Cologne, states that since the issue of the report for 1915 no 
alterations in the condition of the company’s cables, so far 
as could be seen from the results of tests available to the 
company, had taken place, and working was at a standstill. 
It could not be foreseen what the consequences would be of 
the rupture of diplomatic relations between Brazil and 
Liberia in regard to the stations at Pernambuco and Monrovia 
and the other property there. The receipts in 1916 amounted 
to £205,000, as compared with £182,000 in the preceding year, 
and the net profits are reftrned at £54,000, as against £41,000. 
A dividend has been declared at the rate of 5 per cent. as 
compared. with 6 per cent. in 1915, on ordinary share capital 
of £625,000. The report also mentions that the accounts for - 
1916 of the Compania Telegrafico-Telefonica del Plata had not 


, reached the company, but as the financial position of this 
Argentine company led to the assumption that it would not 


be able to pay any dividend for last year, the Cologne com- 
pany had set aside £19,000 as reserve for its Investment in 
that company. 

The Petrograd Electric Lighting Co. of 
1886 records net profits of £809,000 for 1916, 
as contrasted with £680,000 in the previous 
year. Apart from the dividend of 10 per 
cent. on the preference capital, the ordinary shares are to 
receive 7 per cent., but the distribution of the profits, as a ’ 
year ago, is deferred to a future occasion. 

The Russian A.F.G. is reported to have earned gross profits 
amounting to £625,000 in 1916, and net profits of £280,000, 
as compared with £223,000 in the previous year. It is pro- 
posed to pay a dividend of 10 per cent. on ordinary share 
capital of £1,200,000, as in 1915, the new shares for £1,200,000 
not participating in the distfibution for 1916. The under- 
taking is being continued ag a Russian concern by a new 
company under the title of the General Electricity Co., with 
a capital of £2,400,000. Han i 

The Russian Siemens £ Halske Co. reports gross profits of 
£336,000 for 1916, of which £125,000 has been devoted to 
depreciation. £16,000 placed to the reserve fund, and £91,000 
applied to the payment of taxes on war profits. The balance 
permits of the payment of a dividend of 124 per cent. on the 
old shares and 7} per cent. on the new shares, the total 
share capital being £700,000. The company’s undertaking 
and that of the Russian Siemens-Schuckert Works are now 
being taken over by a Russian company with a share capital 
of £2,500,000. | 


Russian 
Companies. 


City of Lendon Electric Lighting Co., Ltd.—Dividends 
announced on account of the distribution for the year ending 
December 31st, 1917 :—On the preference shares 6s. per share, 
on the ordinary shares 6s. per share, both subject to the 
deduction of income-tax. 7 


Brazilian Traction, Light & Power Co., Ltd.—Quarterly 
dividend of 14 per cent. on the fully-paid cumulative prefer- 


ence shares. 


Clyde Valley Electrical Power, Ltd.—Interim dividend, 
1} per cent. actual on, the ordinary shares, free of tax. | 


Newcastle-npon-Tyne Electric Supply Co.—An interim 
dividend of 2} per cent. on the ordinary shares, less tax, is 
announced. | l 

London Electric Supply Corporation, Ltd.—The directors, 
for reasons entirely attributable to the war, have deemed it 
advisable not to distribute a dividend on the preference 
shares, but to carry forward the profit earned -in the. half- 
year ended June 30th last.—Financial Times. 


Davis & Timmins, Ltd.—Interim dividend, 6 per cent. 
ner annum, free of income-tax, on ordinary shares for the 
half-year. 


Madras Electric Tramways, Ltd.—Interim dividend on 
ordinary shares for the half-year ended June 30th, 8 per 


cent. per annum. ‘ 
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.. Canadia General Electric Co., Ltd.—Quarterly dividend 
of 2 per cent. for the three months to September 30th on 
the common stock, and qa half-yearly dividend of 34 per cent. 
for six. months (at. the rate of 7 per cent, per annum) on the 
preferenee stock.. -© - | l 


“ ‘Reduction of Capital.—Pollock & Macnab.—A petition for 
confirming a resolution. reducing the capital from £60,000 to 
£50,000 has been presented to the Court. | 


" “Marconi International Marine Communication Co., Ltd. 
— The directors have been offering to the shareholders 250,000 
new shares of £1 each at the price of £1 15s. per share. 
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“ys STOCKS AND SHARES. 

nae. oe o a Br ass . TUESDAY EVENING. 
THERE is ttle diminution of the strength of markets ‘as a 
whole, and the news from Riga failed to depress materially any 
Stock Exchange prices, with the exception of ‘those immediately 
concerned. A considerable amount of buying has taken place 
amongst the industrial groups ; and, as an instance of the way in 
which prices respond to any little attention which may be drawn 
to them, the case of Edison Swan shares is appropriate. The con- 
sideration advanced that, having regard to the splitting of the 
shares which will take place before the end of the year, last week's 
quotation of 19s. was tempting to the buyer, evidently attracted a 
good deal of notice, because the price ran up to 23s. in a couple of 
days, reacting as the profit-takers came in to 2ls. 6d. Other 
members of the manufacturing group are also heing inquired for, 
and the £5 shares in the Edison Company have themselves risen 
from 30s. a fortnight ago to 35s. now. As a speculation, they are 
probably worth buying to-day, though the qualification requires 
emphasis. . ` | . : | fe. 1S a 

Substantial recoveries have occurred amongst. the stocks in the 
Underground Railway. group. Revision of the fares came into 
force on the tube and ‘bus systems last Saturday, and this is 
held: tò constitute a strong bull point in favour of Metropolitans, 
Districts, and, of course, the issues of the Underground Electric 
Railways Company itself. The Income Bonds of the last-named have 
fisen.. to 844; ex the £2 net dividend deducted on Monday. ‘The 
£10 shares are better at 35s., and the shilling shares have come in 
for: a little notice on a slightly improved basis. Metropolitans have 
risen 1} to 244, Districts the same amount to 164. They have the 
market to themselves, these Undergrounds, because the rest of the 
Home Railway market is dull, heavy, and listless, thanks to the 
incessant demands made by this or the other section of railway 
men, | 

Further progress has been made in the upward direction by 

electric lighting shares. Interim dividends are now being declared, 
and two or three prices have advanced quotably, though the rest 
are left unchanged. Buyers, however, find that their orders are 
extremely difficult to fill, and that their stockbrokers report short- 
age of shares in nearly all the group. It is being assumed that 
the electric lighting companies have now got down to a level of 
dividend which is likely to prave bedrock, so far as the war-time 
is concerned ; while, afterwards, there is more than a fair prospect 
of the pre-war standard being attained. ' 
_ There is a feeling—it can scarcely be described as a rumour-- 
in the air that closer unity will yet be established between the 
various electric supply undertakers, and that any move in this 
direction is bound to have the effect of benefiting the companies 
` through the saving of expenditure which would inevitably follow. 
This idea does not confine itself entirely to London companies. 
Those in the provinces are also expected to be affected. As we 
have just remarked, however, iť is no, more than an impression at 
present, although it adds to the strength of the market as a whole. 
. The cable market is good, with improvements in Eastern 
Telegraph ordinary stock and two or three of the others. A very 
fair volume of business is being transacted here, but. as before, 
shares are in short supply. Something of a feature is the firmness 
of International Marconi Marine shares, which have risen Sharply 
on the company's announcement of a new issue of shares at a 
price which will give existing holders a profit of about 17s. 6d. per 
new share. 

Proprietors are invited to apply at 35s. for as many shares as 
they like: and as it is uncertain what proportion they will be 
allotted, the Stock Exchange has been unable to fix any definite 
price a8 the value of the rights, although Marines are quoted this 
week er rights. After touching 24, the price reacted to 23. The 
shares in the parent company are practically unchanged at 33y, 
most of the interest ‘centring upon Marines for thè time being. 
Canadiang and Americans remain‘at 9s. 6d. and 16s. 3d. respectively. 

Mexicans move in somewhat bewildering fashion. After a bout 
of most unusual strength, the markets concerned in Mexico have 
halted ; and in several cases holders of the stocks and bonds have 
taken advantage of the big rise in prices in order to realise their 
securities. Mexico Trams got up to 40, but reacted to 35, and 
Mexican Light and Power Common from 30 came back to 24. Yet 
the Preferred shares in the latter company have moved up another 
Jı points, and the bonds are steady. Brazilian Tractions further 


eased off to 47, another drop.of a point, though the Preferred | 


improved to 93. 
> 


~- 


The Anglo-Argentine Tramway group is very firm. Propay 
are now before the Argentine Government with a view to enabline 
the railway companies to raise their fares ; and it is more than 
half expected that, if thesé*are allowed, the Tramway Comp 
will also follow suit. Rio Tramway and San Paulo Tranw; 
Bonds are both better. aoe ors i 

Amongst miscellaneous shares, British Aluminium Ordinar 
and Edison Swan’s have divided most of the attention. Th: 
former jumped to 33s. 3d., while Edisons, as mentioned before, ra 
from 19s. to 23s. before reacting to 21s. :6d. The £5 fully-pi 
shares at 35s. are 5s. higher, following upon their rise of 2s, 6d. lsz 
week. No change has occurred in the Debenture stocks. British 
Insulated at 14 have another. 10s. to their oredit. Indis-Butte: 
and Telegraph Constructions are both, streng. Babcock & Wiley 
have been wanted in the North of England up to 63s. 6d.-and tk 
price in London reflects this démand. k f 

There is no particular change. in Callenders. - Henleys har: 


\ 


recovered the dividend of 5s.:It is thought that British Westin 
house Preference ‘at 23 possess more thah a sporting chance n 


. improvement. They are 15 per cent. shares, and received divider: 


in the last two years of 74 per cent. per annum, so that the piii 
at the present price is about 5} per cent. on the money. It mayb 
only the optimism permeating the industrial market as a whe: 
which points the anticipation of a rise in Westinghouse Preference 
but the shares will be interesting to watch, at all eventa, for t} 
next few weeks. ` 

' The Rubber Market is good, thanks to a rise in the raw stuf t 
2s. 94d. per lb. An explosive rise in most of the powder compania 
shares is another of the features in the Industrial Market: ai 
just lately some of the Mining sections have begun to wake csr 
the improvements including. a good many of the shares in th 
compantes of the base metal group. 


LIST OF ELECTRICAD COMPANIES. 


SHARE 
: _ Homa Busozrgiorty Companms, 
: Dividend Price 
sm ma, Sept. 4, ‘Rise or fall Yki 
l 1915. 1916, 1817, this week. pa. 
Brompton Ord oe _ oe o 9 i — A 43 
Charing Croas Ord ee = 6 6 = $ f G] 
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i V.B. CABLE BREAKDOWNS IN THE 
TROPICS. 


By C. J. BEAVER, M.I.E.E. 


TuE article on this subject in the ELECTRICAL REVIEW of 
August 24th, 1917, by Mr. D. M. W. Hutchison, Chief Elec- 
trical Inspector of Mines in the F.M.S., does not constitute 
so serious an indictment on V.B. cables under tropical con- 
ditions as might at first sight appear. -From the opening 
paragraph it might be inferred that the cause of failure 
under tropical conditions had not been investigated by the 
cable makers, and that the latter are content to account for 
it by assuming“ that the conductors have been overloaded, 
and that the resultant overheating has allowed decentral- 
isation to occur. 

This entirely ignores a recent detailed account of an 
investigation of the subject in the Tropics given in an I.E.E. 
paper on “ Cables ” by the present writer (see ELECTRICAL 
Review, December 4th and 11th, 1914, pages 770 and 802, 

sand Journal I.E.E., Vol. LIII, 1914, page 74 of seg.). It 
will be presumed in the following notes that readers 
sufficiently interested will be more or less cognisant of 
these references, in which it was conclusively shown 
that such trouble as has occurred in V.B. insulated cables 
in the Tropics has not been due—as might appear 
from Mr. Hutchison’s references to overload, sun tempera- 
ture, &c.—solely to tropical temperature conditions. 
Heat was found by the present writer to be only one of the 
factors in the case, and one which would not alone produce 
the trouble. In the investigation above referred to, the 
factors determined by very comprehensive survey and 
diagnosis of the results of minute examination of cables and 
their surroundings, confirmed by further investigation on 
the spot (comprising both positive and negative evidence), 
and subsequently corroborated by experimental reproduction 
of the effects, were heat, moisture, leakage current and time. 

The first stage leading to failure is usually a physical 
change whereby the V.B. is softened. It was previously 
known to the writer that such softening might be of a 
character distinct from that which oceurs quite locally in 
the vicinity of a fault on a negative V.B. cable, commonly 
known to be due to a saponification effect on the V.B. 
following on the local production of alkaline substances by 
the electrolytic action of the fault current. Its occurrence 
was also known to be distinct, not being confined to 
negative cables, but arising on positive, negative, and 
neutral cables indiscriminately. 
carrying alternating current. 

Softening due to heat and moisture under exaggerated 
temperature conditions was known by the manufacturer to 
occur in the process of vulcanisation of the bitumen, but 
being accountable for by local retardation of vulcanisation 
due to the presence of moisture, its real significance was 
not appreciated until these factors were determined by the 


' -investigation referred to. This type of softening (in the 


absence of alkaline material) was shown to be considerably 
facilitated by the action of current from a source external 
to the part acted upon, moisture being an essential factor in 
forming paths for such current. 

When the V.B. becomes sufficiently softened to become 
displaced and to allow leakage from the affected part, the 
effect of current tends to predominate, and softening 
proeseds Tapidly, although the defect may not, and usually 


- does not, for reasons which will be considered later, 


constitute a fault which will definitely declare itself. 
Another feature, to which due significance had not pre- 
viously been attached, was that the softening and consequent 
breakdown effects were local and not general. 
The writer had, prior to his investigation in the Tropics, 
frequently asked for information on this point, and 


. inyariably received the answer that it was general. 


- The misleading character of this reply is doubtless due to 
the fact that little is seen of the cables in the ordinary 
course by those in charge of them, except at parts where 
trouble occurs ; aud in such cases the urgency of affairs 
connected with supply is such that other questions are con- 
siderably subordinated thereto. Even if a sample and a 
fairly lucid description is sent home, it is not only difficult 


It also occurred on cables - 


to correctly diagnose the original cause of breakdown, owing 
to the impossibility of distinguishing symptoms of effect- 
from those relating to cause, but the question of the condi- 
tion of surroundings and adjacent parts has practically 
no light shed upon it. Not only the.microscope, but the: 


- field glass is necessary when fundamental questions are 


involved. : 

Mr. Hutchison says, when describing the character of 
certain faults in a V.B. distribution network, “the bitumen. 
sheathing for several feet on each side of the fault was soft 
and sticky,” but he does not mention the important point 
as to whether this state continued or ceased. It is clear 
that if it did cease, as in the writer’s experience it frequently 
would, Mr. Hutchison’s opinion that “ V.B. cables are 
quite unsuitable for tropical countries ” only applies to part 
of the cable. This variation leads to the obvious suggestion 
that extraneous and not inherent. causes are responsible 
for the effects. 

The writer has frequently seen normal and considerably 
deteriorated cables side by side in the same bitumen-filled 
trough, as well as transitions from one stage to another 
within a few inches in the same cable. 

Some remarkable cases of the latter are described in the 
paper above referred to, where in the case of armoured ser- 
vice cables laid direct in the ground, a sharp line of demarca~- 
tion existed between parts above and parts under the ground, 


the former being quite normal and the latter appreciably 


affected. Again, in feeder pillar cables, variations in the 
physical state of the V.B. coincided with local leakage 
circuits, due to damage of the insulation where the cables 
entered the pillars, and defective trims at terminal lugs. 
These coincidental variations were not accidental occur- 
rences, the number of instances checked for confirmation, 
and the consistent character of the results of examination 
putting this beyond doubt. 

As temperatures above ground were in these cases con- 
siderably in excess of the temperatures below ground, and 
as cables which had been stored for years showed no evi- 
dence of deterioration, it was quite clear that tropical con- 
ditions, per se, were not the cause of trouble. 

To summarise the matter, the conclusions above referred — 
to were drawn from such a mass of evidence as to rende 
them practically incontrovertible. i 

Apart from the experimental reproduction of the effects 
which was subsequently suecessfully carried out, a number 
of Sopor auie Have been taken of checking the conclu- 
sions in various cases which have since been submitted for 
the writer’s examination. 

Such additional evidence as has been gained has been 
almost invariably confirmatory in character. For instance, 
with regard to the factor of current, confirmation of its 
passage through apparently solid masses of trough filling 
bitumen has been afforded by exámination of globules of 
water enclosed in such masses. They have been found in 
some cases strongly alkaline and in others distinctly acid, 
according to the polarity of the cable to which they were in 
close proximity, though not in contact. It may be added 
that in these cases the cause of the leakage was damage due 
to subsidence of ground. 

In most cases the value of the leakage current concerned 
is probably of a minute order, and, from this point of view, 
non-metallic sheathed cables are certainly at a disadvantage, 
because, in the first place, insulation resistance tests give 
very indefinite results, which do not indicate the intrinsic 
soundness of the dielectric proper (this being usually in 
series with other insulating materials, such as trough-filling 
bitumen, é#.), and, secondly, for the same reason, faults do 
not readily breakdown on account of the high resistance of 
their path to earth. This maintenance difficulty is, in the 
writer's opinion, the key of the whole trouble so far as 
distribution networks of V.B. cables are concerned. The 
effects of the factor of current are cumulative—local 
leakage circuits producing softening and, in turn, other 
leakage circuits, which go on reacting with each other—so 
that a considerable amount of deterioration occurs before 
any electrical indication of it is available. It must be 
remembered, although it is frequently overlooked, that in 
such systems it is only the balance of fault current which 
returns vid earth to the station, and therefore ideas as to 
the total amount of leakage in a network may be very 
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erroneous. It will therefore be seen that, so far as distri- 
bution networks are concerned, the whole matter turns on 
efficient installation and rigid and minutely-organised 
maintenance. 

With regard to the three-core solid V.B. double-wire 
armoured cables supplying the pumps in a tin mine in the 
F.M.S. referred to by Mr. Hutchison, the writer has seen 
samples which probably came from this installation. 

The general description of the installation bears a remark- 
able similarity, although the description of the mechanism 
of failure does not correspond to the description*which Mr. 
Hutchison gives of “ the cores coming together and short- 
circuiting.” This, however, may have been assumption 
on his part. i 

In the shaft and adit samples examined by the writer 
neither of the faults were between phases. In the former, 
the cores had locally—at a bend where the cable turned 
from the vertical to the horizontal at the shaft bottom— 
approached the armour at the inner radius of the bend. 
The original thickness of dielectric between the cores. was, 
however, fully maintained throughout the faulty part, and, 
moreover, they returned en masse to their central position 
within 2 ft. to 3 ft. of the fault. The atmospheric condi- 
tions were said to be steamy, or foggy with moisture, at a 
temperature of 110° F. These conditions presumably 
allowed, or produced, sufficient weakening of the exterior 
part of the V.B. to allow the internal mechanical stress due 
to the bend to overcome its resistance, but it is significant 
that the inner part between cores, which was presumably 
hotter because of the current carried by the conductors, did 
not yield. There was some softening of the outer part of 
the V.B.—probably commenced by the two factors of heat 
and moisture, and subsequently accentuated by leakage 
current—but the inner parts were quite normal. Generally, 
_ therefore, there was nothing mysterious about the failure, 
nor anything at variance with previous knowledge. 

In the case of the adit cable, the fault appeared to be 
primarily due to a mechanical trouble. So far from the 
cores coming together, they had uniformly splayed out until 
they locally approached the armour. This being quite 
opposed to the normal tendency, it seemed clear that a 
mechanical stress had been set up during installation which 
tended to untwist the cores, and the writer’s conclusion was 
that a certain amount of bending or kinking had occurred 
when the cable was being carried into the adit by the 
Chinese coolies, and that the mechanical stress referred to 
was the result of efforts to straighten the cable. 

It may be added that instances similar to this are not 
unknown at home when cables are carried in-bye in -coal 
mines on the shoulders of labourers. 

With regard to a remedy for the non-mechanical causes 
of breakdown, the investigation described in the paper 
above referred to, the subsequent reproduction of the effects, 
and the study of the chemical and physical aspects of the 
subject led to the conclusion that the primary stage—the 
softening process—might be averted by the physico- 
chemical expedient of incorporating with the V.B. some 
colloidal substance, incapable of decomposition by hydro- 
lytic action, and exerting a maximum protective effect 
when present in small proportion. 

Experiments in this direction ultimately showed that 
high-grade vulcanised rubber could be so treated that it 
would fulfil these requirements,” and that a very small 
proportion of the admixture afforded a surprising degree of 
protection. In fact, the combination had. properties not 
possessed by its components. 

It has been shown above that what. appears to the casual 
observer to be a combination of mechanical wéedkness (per- 
mitting decentralisation) and chemical change (softening) 
is primary and not ultimate in character, and having pro- 
vided against this primary or fundamental source of the 
trouble, the mechanical aspect of the matter may fairly 
safely be left to take care of itself under normal conditions 
of laying or fixing. 

It may be, as Mr. Hutchison suggests, that paper lead- 
covered cables would give good results in the hands of 
trained Oriental jointers, but consulting engineers at home 
do not yet appear to be convinced that the instruction im- 
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parted by European jointers in the East has sufficiently 
leavened the lump. 

The relative carrying capacities of paper lead-covered 
and V.B. insulated cables are not so widely different as is 
often supposed ; in fact, under some conditions of installation 
there is no difference in this respect. 
character of V.B. which prevents a local damage causing 
the ruin of a long length of cable, will always constitute a 
strong argument in its favour as compared with hygro- 
scopic insulating material—such as paper and varnished 
cambric. The fact that these latter materials are dependent 
for the preservation of their insulating properties on the 
provision of a lead covering and on its maintenance intact, 
is a particular disadvantage in mining installations, where 
the fixing conditions are invariably awkward and the risks 
of damage considerable. = 

It is on account of these considerations that the solid 
type of wire-armoured V.B. cable has had such a vogue in 
mining work at home. 
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THE MANUFACTURE OF NITRATE OF 
AMMONIA BY ELECTRIC POWER 
AT COKE OVEN PLANTS. 


By E. KILBURN SCOTT, A.M.I.C.E., M.I.E.E. 


(Abstract of paper read before the Coke OVEN MANAGERS’ 
p ASSOCIATION.) 


WHENEVER reference is made in papers or articles to by-pro- 
ducts of coal, the utilisation of ‘the ammonia is always 
assuined to be as sulphate of ammonia. 

In order to make this, compound sulphuric acid has to 
be purchased at prices which are fixed by the acid associa- 
tions, and, further, it has often to be carried to considerable 
distances, which adds to the expense. In peace time there 
igs usually plenty of acid, but since the war it has been very 
scarce. 

This paper proposes to show that manufacturers of coke 
can easily turn their ammonia by-product into nitrate by 
means of acid of their own manufacture; also that by making 
their own acid they become entirely independent of the acid 
associations, which have for so long controlled the supplies 
in this country. : 

The nitric acid required for nitrate of ammonia may be 
very dilute—of, say, 25 per cent. to 33 per cent. strength— 
and it is easily and cheaply made from the air by electnc 
power. 

_ When ammonia is obtained as a by-product of the distilla- 
tion of coal, the cost may be, as in the case of most by- 
products, only a little spore the interest charge on the re- 
covery plant plus the cost of operating the same. 

A battery of 50 regenerative ovens of, say, medium size 
Coppée type, will coke 360 tons of coal per day. Taking coal 
of average quality, containing 10,000 cu. ft. of gas per ton. 
and assuming 50 per cent. as being surplus gas, there would 
be 1,800,000 cu. ft. of surplus gas per day. Large gas engines 
working on such gas have been found to use about 21 cu. ft. 
per brake-horse-power per hour, so this quantity of surplus 
gas should develop about 3,500 m.P., which, with modem 
electric generators, is equivalent to about 2,500 KW. 

Power may also be obtained from waste-heat ovens by 
using the steam in high-pressure steam turbines. 

A battery of 50 waste-heat ovens of, say, medium size 
Coppée type, will furnish enough waste heat to raise about 
350 tons of steam per day in high-pressure boilers. If the 
steam is superheated, and used in modern steam turbines, 8 
consumption of about 11 lb. of steam per horse-power per 
hour is attainable, and the power should therefore be about 
3,000 H.P., which, with modern electric generators, is equiva- 
lent to about 2,000 kw. | 

I understand that beehive ovens are kept in use, partly be- 
cause the coke is supposed to be more suitable for making 
crucible steel than any other kind. This appears to be ə 
fallacy, but in any case electric steel furnaces which do not 
“ee any coke are rapidly coming into use. 

propose to give figures for a power plant capable of 
generating 1,000 Kw. continuously, and an electroch 
factory to utilise that amount of energy. Readers must 
remember, however, that the larger the plant the lower the 
first cost per KW. installed. 

The following is the approximate cost'of power-house plant 
for utilising coke-oven gas in direct coupled gas engines :— 

Three 500-Kw. vertical type gas engines direct coupled to 
three-phase alternators, complete with two motor-driven c- 
culating water pumps for the engine jackets, compress 
air starting equipment, also piping and valves. Gas mainé 
from ovens to purifiers and thence to gas engines. also the 
purifiers to rid gas of sulphur before passing it to the gaè 
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engines, £28,000. Under normal conditions this shoyld be 
suthcient to cover buildings, foundations, and all inefdental 
expenditure. 

The following is the approximate cost of power-house plant 
for utilising’ waste heat to raise steam for turbines :— 

Three 50U-KW. steam turbo-alternators of Westinghouse or 
other good type, each complete with condenser, motor-driven 
extraction pump, valves and fittings, £20,000; also steam- 
raising equipment for above, consisting of boilers and super- 
heaters, economiser, steel chimney, feed pump, steam and 
water piping, and gas mains from ovens to boilers, £9,000; 
total, £29,000. 

It will be seen that for the size of power-house, the price 
is about the same for each kind of plant. For larger sizes 
the cost of a steam plant is lower than a gus-engine plant, 
also the limiting size of a gas-engine unit is about 1,000 Kw. 
Steam turbine units can be built for practically any output. 
and the larger they are the better they work, and the lower 
the steam consumption. 

Gas engines give high thermal efficiency, but unless pre- 
cautions are taken they do not work well with coke-oven gas, 
because of the snappy action due to high percentage hydrogen. 

Leaving a fair margin of profit, electrical ee ought to 
be supphed from such a power-house at 4d. per unit. At 
this figure, 1,000 Kw. for 8,000 hours a year would bring a 
return of £4,166. 

From this must be deducted the standing charges, labour, 
: and stores, and also any figure that the coke-oven proprietor 
feels justified in charging for the gas or waste heat. As he 
is selling to himself, it is merely a matter of book-keeping, 
se profit can be shown in steps or on the finished product 
only. 

The plant required to fix atmospheric nitrogen as nitric 
acid partly consists of electrical apparatus and partly of 
chemical, the latter being by far the largest and most expen- 
sive part, and taking up most space. 

The plant consists of :—Electric furnaces and boilers; 
switchgear and instruments; fans for air supply and circula- 
tion of gases; apparatus for cooling and oxidation of the gases; 
&ce. Also the acid and alkali absorption towers or chambers, 
complete with acid elevators or montejus and distributors, 
&c.; reservoirs and mixing tanks; crystallising and drying 
plant, &c. 

The furnace is that which I have specially developed for 
the purpose. It differs from those in use abroad in that it 
is a self-contained three-phase unit, and as such it has 

ae advantages. 

The Pah n method of measuring the yield of the fur- 
nace is to find the output of dilute nitric acid which it gives 
in a given time for a given amount of electric energy. The 
acid is resolved into the equivalent amount of pure nitric 
acid of 100 per cent. strength. 

Usual yields for single-phase furnaces are about 50 grammes 
per KW.-hour with 60 as a maximum. Careful tests carried 
out over a considerable period with my three-phase furnace 
have shown considerably higher vields. 

To make nitrogen peroxide gas into acid, it has to be 
brought into contact with water, and a convenient way of 
doing this is to have several absorption towers filled with 
acid-proof tiles arranged so that the liquor and the gaser 
pass in contraflow direction. The acid is drawn off at 25 to 
33 per cent. strength, which is strong enough for making 
ammonium and calcium nitrates. 

At the end of the acid-absorption towers there is a further 
tower also filled with tiles, down which caustic soda trickles. 
This has a stronger affinity for the gas than has water, and 
the small amount which passes over from the acid towers is 
thus quickly absorbed, and forms a mixture of sodium nitrate, 
nitrite, which is used in the aniline dye manufacture. 

Another form of absorption tower than can be employed 
gives acid up to 50 per cent. strength. 

The manufacture of nitrate of ammonia is carried out by 
running the dilute nitric acid from the absorption plant into 
a closed iron tank containing ammonia solution, in which 
the ammonia is at about 25 per cent. strength. Acid is 
slowly added to a large volume of liquor, and an agitator 
mixes them together, the heat of combination being carried 
of by cooling coils as well as by circulation of air. 

The addition of acid continues until nearly all the ammonia 
is taken up, leaving a slightly alkaline reaction. 

The ammonium nitrate solution is then run through — a 
filter into vacuum pans, where evaporation is effected by 
steam coils at a pressure of 20 mm. of mercury. 

When nearly all the water has been evaporated the solu- 
tion passes into long troughs slightlv inclined, and subjected 
to a rocking motion. The nitrate forms into small crystals 
with no enclosure of liquor, and after the crystals have been 
dried in a hydro-extractor they are placed in bags or barrels 
ready for market. The nitrate is absolutely pure. 


We will assume that the electrochemical plant is of such — 


size as to utilise 1,000 xw., the round figure above mentioned, 
which the power house will supply continuously. 

For the electrochemical plant £8 per Kw. is a fair price, 
so the total is £8,000. 

e price of electrical energy is assumed at Ad. per unit, 
which is fair, because electrochemical factories in this countrv 
have been supplied with electrical energy at under that figure 
for many years. 

The number of working hours in a year—namely, 8,000— 


is convenient because it leaves a balance of 760 hours for 
overhaul time, &c., and thus less spare plant is required. It 
also allows for intermittent running off the peak in winter, 
if found necessary. 

Depreciation on the electro-chemical plant may be taken 
a$ 10 per cent., this being sufhicient to pay for a new plant 
in about seven years. A large proportion of the capital cost 
is required for absorption plant, which is of robust construc- 
tion, like a chimney, the depreciation for which is usually 
taken at 23 per cent. 

The yield of acid is reckoned at 14 tons of 33 per cent. 
nitric acid per KW.-year—that is to say, 1,500 tons from a. 
plant utilising 1,000 Kw. This is based on a yield of 66 


grammes of concentrated acid, or 20 grammes of 33 per 


cent. acid per kw.-hour. As a matter of fact, greater yields 
are obtainable, but the above figure is sufficient for the 
purpose. 

Assuming the electrochemical plant to cost £8,000, and to 
utilise 1,000 Kw. for 8,000 hours per annum at 4d. per unit, 
the expenses are :— 


Electrical energy _... ... £4,166 
Depreciation, 10 per cent. on £8, 000 oe 500 
Salaries, wages, stores, royalty, &c. i 1,790 


oe 


£6,756 


This, for an output of 1,500 tons, gives £44 per ton of 33 
per cent. nitric acid, or the equivalent rate for pure acid is 
£13 10s. 

For a plant to utilise 10 times the amount of energy, or 
10,000 Kw., the cost should be well under £4, even taking 
the above figures for the yield. 

The amount of ammonium nitrate that can be made by 
such a plant is 135 tons of pure ammonia plus 1,500 tons of 
33 per cent. nitric acid, giving 635 tons of pure ammonium 
nitrate. 

As to the value of ammonia from the coke-oven gas, I 
intend to take the figure of £30 a ton, or 34d. a lb. The cost 
per ton may now be set out at follows :— 


1,500 tons of 33 per cent. nitric acid at £4} ... £6,750 
125 tons of pure ammonia at £830 ... 3,150 
£10,500 

As this produces 635 tons of ammonium nitrate, the cost is 


£164 per ton. 

In addition to ammonium nitrate, there is also the sodium 
nitrate-nitrite. This may be assumed at one-tenth of a ton 
per KW.-year, and it is readily saleable. It should be worth 


£1,500 a year. 


There 1s a margin between the above calculated cost and 
the normal selling price of 100 per cent. I leave it to readers 
to whittle this down as they think fit to allow for ineffici- 
ency of reaction and other contingencies. When that is done 
there will still be a large margin. 

Before the war, nitrate of ammonia made by the electrical 
process in Norway was sold in large quantities at £28 to £30) 
a ton. Properly speaking, there #& no quotation now, be- 
cause all the make is taken by the Government for explo- 
sives. Its minimum, price may, however, be fairly taken at 
double the above figure. 

What will happen after the war we cannot tell, but one 
thing is certain—namely, that the price per unit of con- 
tained nitrogen will be higher for nitrate of ammonia than 
any other nitrogen compound. This has always been so, be- 
cause the combined nitrogen is 35 per cent. 

Usual percentages of combined nitrogen are given in the 


following table :— 
Usual per cent. 


Name. How obtained. of nitrogen’ 
Sodium nitrate ............ From Chile ............... 154 
Sulphate of ammonia ... By-product of coal ..... 18 
Calcium nitrate ........... 18 
Calcium cyanamide ..... Made by electric power l 13 
Nitrate of ammonia ..... 35 


As a means of transporting comb‘ned nitrogen from one 
part of the world to another, nitrate of ammonia is, better 
than any other medium, so it is likely always to hold the 
field in the export market. 

Nitrate of ammonia is the principal ingredient of most 
safety mining explosives, the word *' safety '’ being a relative 
term expressing the fact that they are safer than dynamite, &c. 

The British and certain other Governments have passed 
regulations insisting on only safety or permitted explosives 
being used in mines. ehe more this idea extends the more 
nitrate of ammonia will be required. 

The present demand for nitrate of ammonia for making 
up burster charges for shells is tremendous, and it is no 
exaggeration to say that we are now using more in a week 
than before the war we used in two vears. 

Under the trade name of ‘‘ammonal”’ (a mining explosive 
used before the war), nitrate of ammonia mixed with pow- 
dered aluminium and certain other ingredients is used as 
the burster charge for hand and rifle grenades. 

Explosives are likely to be used to a much greater extent » 
after the war than was the case before, because soldiers who 
have been accustomed to handling them will have no hesita- 
tion in using explosives for agriculture when they go back 
to the land. 
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For breaking up soil and making holes for fruit trees 
explosives are already much used, because the soil is 
thoroughly loosened, and this enables the roots to grow easily, 
and moisture to get to them. For breaking up the under- 
lying ‘‘hard-pan’’ of soils of hot countries, explosives are 
also very useful. ! 

As the safest form of explosives nitrate of ammonia should 
be much used for this work; indeed, it is likely that Govern- 
ment regulations similar to those for mines may be drafted 
for agriculture. 

I believe that after the war nitrate of ammonia will come 
into use as a fertiliser. The expert gardeners of France and 
Belgium have used it for intensive cultivation for some years. 


Nitrate of ammonia is an all-round fertiliser. Also, it has the - 


advantage that when it gives up its nitrogen to plants only 
the constituents of water are left behind. l 

The principal objection to nitrate of ammonia is that it 
is deliquescent, but this is likely to be overcome, and careful 
experiments to this end are now being conducted. 

Before the war practically all the nitrate of ammonia used 
in this country for making safety explosives for mining, &c., 
was imported from Norway, which, considering the necessity 
for nitrate of ammonia, is another instance of the absurdity 
of allowing foreigners to control businesses important to the 
nation. 

Before the war Germany was the largest purchaser of Chile 
nitrate, taking twice as much as the next consumer, the 
United States, and over six times as much as this country. 
Now Germany does not require any Chilean product, because 
immense plants to make nitrates from the air have been 
established. 

It will easily be seen that by making nitrates from air the 
Germans are at a great economic advantage, for our com- 
plete dependence on Chile nitrate means we have to pay 
large sums for the nitrate and for transport, insurance, &c. 
Also, there is part of the immense national charge for pro- 
tecting the sea routes by which we get it here. Large sums 
are also required for the pyrites, sulphur, and for the plants 
to manufacture sulphuric acid with which to treat the 
nitrate. 


` FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SWITZERLAND.—A Federal Decree, dated June th, 
consolidates and extends the prohibitions of export formerly 
in force. The effect of the measure is to prohibit the ex- 
portation as from July 7th of goods of all kinds with the 
exception of those specified; export licences may, however, be 
granted by the Department of Public Economy in so far as 
national interests permit. Among the goods excepted are 
china insulators, dynamo-electric machines, and electrical 
transformers, induction ddils, high-tension coils for dynamos, 
and electric arc lamps. 

Another Decree contains provisions respecting the parti- 
culars which are required to be entered in import and export 
declarations, the collection of the statistical tax—vide the 
ELECTRICAL REVIEW of May 18th—and the exemption from 
this tax accorded to certain classes of traffic, &c., &c. The 
text of the Decree may be consulted at the Department of 
Commercial Intelligence, 73, Basinghall Street, E.C. 2. 


TUNIS.—By a Beylical Decree, dated May 16th, lead and 
lead ores exported to foreign countries are subject to an 
export duty of 2 per cent. of the value f.o.b. port of shipment. 


FRENCH WEST AFRICA.—For the purpose of assessing 
export duty, the valuation of rubber exported from April lst 
to October 1st has been fixed at 500 francs per 100 kilogs. for 
shipments from Senegal, French Guinea, Ivory Coast, and 
Dahomey. Export duty is leviable at the rate of 7 per cent. 
on the valuation. a 


BRITISH INDIA.—An official announcement has been 
issued by the Department of Commerce and Industry that 
all qualities and sizes of ruby block mica, both of Govern- 
ment and trade descriptions, may be shipped freely to Lon- 
don without any restriction whatever. The British Govern- 
ment, however, reserve the right to requisition any consign- 
ments on arrival if required for military munitions. | 


EAST AFRICA AND UGANDA PROTECTORATES.—The 
Customs Departments of East Africa?and Uganda have been 
amalgamated, and are now under the control of the Chief 
of Customs of East Africa. The East Africa Customs Regula- 
tions will apply generally to the amalgamated Department. 
Road and wharfage dues have been abolished by the Govern- 
ment of Uganda. 


_ JAMAICA.—The increased import duties iipoad last year 
on certain goods—see ELECTRICAL Review of August 18th, 
ty ae been re-imposed for the year ending March 3lst, 


UNITED STATES OF AMERICA.—The War Revenue Bill, 
a Pared by the House of Representatives, provides for an 
addi 


tional Customs duty of 10 per cent. ad val. on goods 
which are dutiable under the United States Tariff Act, and 


- ; \ 

a duty of 10 per cent. ad val. on goods which are free of 
duty under that Act. The measure has yet to be passed by 
the Senate, who, it is, understood, are proposing various 
amendments. 

NETHERLANDS.—Under a recent: Customs decision, 
sheets of mica, even if cut in special sizes, will be admitted 
free of duty. 

GRENADA.—The importation by steamer of electrical 


apparatus, among other goods, is prohibited by Proclamation, 
as from May 25th. 


NEW PATENTS APPLIED FOR, 1917, 
(NOT YET PUBLISHED.) 


: l / : 
pe Be expressly for this journal by Messrs. W. P. THompson & Co. 


lectrical Patent Agents, 285, High Holborn, London, W.C., and x 
Liverpool and Bradford. 


11,909. “ Electric signalling systems for mines.” 
MANUFACTURING Co. & H. Green. August 20th. 

11,927. ‘‘ Electric switches.” J. M. Naur. August 20th. 
10th, 1916.) 

11,983. ‘Electric transforming and convertin 
son-Houston Co. (General Electric Co., U.S.A.). August 2lst. 

11,990. “ Means for uniform distribution of current to direct-current unis 
connected parallel.” Akt. Ges. Brown, Boveri et Cie. August ist. (Ger- 
many, August 2lst, 1916.) 

11,993. “ Ignition dynamos.”’ 
August 2lst. 

11,996. ‘ Electric ignition apparatus for internal-combustion engines." F. 
Hiro & H. W. F. IRELAND. August 2lst. 


12,016. “ Telephone systems.” Attomatic Exscrric Co. & Arrowin 
TELEPHONE MANUFACTURING Co. August 21st. 


12,035. ‘* Switchgear for starting and controlling electric motors.” J. A. 
Hirst. August 22rd. 


12,054. ‘‘ Machine switching telephone systems.” 
August 22nd. 

12,074. ‘‘ Contact devices.” 
facturing Co., U.S.A). 


Automatic Truryar 
(U.S.A., Mar 


apparatus." Brims Taou- 


E. C. R. Marks & Spurrporr Exscrara Co. 


Western Execrrx Co. 


Icranic Execrric Co. (Cutler-Hammer Manu- 
August 22nd. 


12,077. “ Direct-current clectric motors.” F.I.A.T. FaBrica Itauaxa Auto 
MOBILI Tortno Soc. Anon. & J. Y. JOHNSON. August 22nd. 

12,104. * Electrical point detectors for railways.” A. E. Hupp & G. H. 
Wion. August 23rd. 
or a “ Supports for electric fans, &c.” F. C. W. Tompson. August 

rd. 

12,114. “Cooling appliances or sparking plugs and other details o 


internal-combustion engine cylinders.” J. Pomeroy. August 23rd. 


12,125. *“ Ignition apparatus for internalkombustionr engines.” Rey 
Ecectric Co. & A. E. Waie. August 23rd. 

12,127. *“ Incandescent electric lampholders.™” P. M. R. Sates. Avgust 
23rd. 

12,129. ‘* Magneto-electric generator.” F. L. Hocztster. August 23rd. 

12,132. ‘*‘ Magnetic compasses." M. B. Fiep. August 23rd. 


12,149. ‘‘ Electric heating, &c., apparatus.” H. Burcess & A. H. Tana. 
August 24th, i l 

12,158. “Cord grip for electric lampholders.” J. P. Kavanacn & F. H.R. 
NeviLLE. August 24th. (New Zealand, November 11th, 1916.) 

12,165. ‘‘ Electrically-operated mechanism for driving clockwork trains, 
&c.” F. Hoben. August 24th. 

12,191. ‘“ System for protection of three-phase alternating-current systems” 
R. J. Jensen. August dith. 

12,199. * Electric signalling systems for mines, &c.” Automatic Tarnct? 
MaxnuractTURING Co. & C. Remincton. August 25th. i 


, PUBLISHED SPECIFICATIONS. 


1916. 
The numbers in parentheses are those under which the specifications will t 
printed and abridged, and all subsequent proceedings will be taken. 
6,517. Systems or TeLecrarHy. C. E. Hay. May 5th, 1916. (130° 


10,950. Exectric Switches. G. O. Donovan & W. Donovan. Augus: èi. 
1916. (108,357.) 


10,999. DETECTORS FOR WIRELESS TELEGRAPHY. W. Cross (Svens-a Ako 
bolaget Gasaccumulator). August 3rd, 1916. (108,361.) 


11,348. STARTERS FOR ELectric Motors. Switchgear & Cowans and G. H. 
Neep. August llth, 1916. (108,366.) 


11,972. Ming SicNatuinc Kays. Sterling Telephone & Electric Co., F. C- 
Bell & W. C. Davey. August 23rd, 1916. (108,373.) 


12,020. MetHop oF PREPARING RADIO-ACTIVE MINERAL WATERS CONTAIN: 


RADIUN-PRECIPITATING Acips. August 24th, 1915. (101,295.) 
12,091. Wirg-pRawInc Macuines. R. D. Conner. October SSod, IT. 
(101,963.) ; 

12°441. Exvectric MEASURING INSTRUMENTS. British Thomson-Houstoc E 


(General Electric Co., U.S.A.). September 2nd, 1916. (108,379.) 


12,758. “ Shoes or sockets for electric cable terminals.” W. T. Heis $ 
TeLecrapH Works Co. & W. S. WAKEFIELD. September 8th, 1916. (16>. 

13,798. THerapeutic Arc Lamps. F. Forbes & F. W. Collett. Sepie ™! 
28th, 1916. (108,392.) 

19,954. SIGNALLING APPLIANCES FOR COLLIERIES AND THK LIKE. J. Smee 
October 2nd, 1916. (108,397.) a 


14,930. METHOD AND APPARATUS FOR CONTROLLING ELSCTRIC ARCS. 
Comstock. October 20th, 1915. (101,885.) 


15,007. ELECTRIC MOTOR CONTROLLERS AND LIKE apparatus. G. Ellison 4 } 
Anderson. October Zlst, 1916. (108,403:) .ʻ A Ke: 

15,053. Exectric CanpLe Firtincs. H. Garde. October 3rd, 1916. (106-4 

18,503. ELecrric SicnaLLING Lames. H. Lucas & C. L. Breeden. Dece- 
ber 27th, 1916. (108,424.) 

‘ 1917. . 

1,347. AUTOMATIC TELEPHONE Systems, Automatic Telephone Manuja 
Co. February 14th, 1916. (104,171.) 

1,754. Exvectric MOTOR CONTROL AND APPARATUS THEREFOR. British Thors 
Houston Co. & H. C. Hastings. February 3rd, 1917. (208,490.) 

4,588, ELECTRODES FoR ELectric ARCS AND FOR MEpIcaL ND OTaaR nt 
poses. J. C. Round. March 29th, 1917. (108,497.) 
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utmost importance industrially. 

It has been resolved that the Russian Govern- 
ment shall itself participate in a number of large 
electrical share companies. In April last there were 
approved the statutes of the General Electrical Co. 
with a capital of 24,000,000 roubles; and in the fol- 
lowing month the statutes of the Russian Siemens 
Co. (capital 25,000,000 roubles) were also approved. 
The founder of both companies was the Treasury 
itself, in the person of the Ministry of Trade and 
Industry, which took 35 per cent. of the shares of 
each company. In the former of these is included 
the General Electrical Co., which was closed by 
order in June, 1915, and in the latter the Siemens 
and Halske, and Siemens & Schuckert concerns, 
which were closed down under the same order. 

The idea of the direct participation of the Gov- 
ernment in the electrical industry took form in May 
last year in connection with the effort to save the 
Russian electrical industry from the dominating in- 
fluence of German capital and of German electro- 
technical control. The investigations carried out 
by the Ministry of Trade and Industry disclosed the 
very close dependence of the most important Rus- 
sian electrotechnical concerns on Germany. The 
German A.E.G. was the founder of the Russian 
General Electrical Co., and continued to be its tech- 
nical controller till war broke out. About three- 
fourths of all the shares in the Russian company 
were in German hands. Similarly, in the Siemens 
and Halske and the Siemens-Schuckert concerns the 
technical control was held in the hands of German 
firms of similar name. It is true that in the first 
of these the block of real German shares hardly 
exceeded 10 per cent. of the total, but in the 
Siemens-Schuckert concerns about three-fourths of 
the shares were in German hands. 

The manner in which German electrical authori- 
ties and organisers secured the virtual subjection 
of the electrical industry of other countries to 
their influence is well known, and it is not new to 
learn that in Russia, too, the most important 
electrical concerns proved to be members of 
these German electrical trusts, at the head of 
which stand the firms named. But it was the 
technical and financial completeness of the Ger- 
man electrical measures that brought the Russian 
governing power face to face with the necessity for 
inquiring what was the best method for suppressing 
the connections between the Russian and the Ger- 
man electrical industries. The usual sale of the 
concerns in Russian hands, or the purchase of the 
German shares for their further distribution on the 
private market, appeared to be impracticable, for it 
would have been impossible to guarantee against 
the purchase of such shares by the same German 
firms after the war. Their schemes for the domina- 
tion of electrical affairs in other countries left no 
doubt at all that after the war- they would imme- 
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diately endeavour to resume their lost position in 
Russia. r 

Meantime, the electrical industry acquired quite 
exceptional importance, not only for national de- 
fence, but for all other industries, because of the 
rapidly growing electrification of such industries. 
It is recognised that they who hold in their hands 


the keys of the electrical and electrotechnical con- 
cerns have the ability to compel other branches of. 


industry to listen to them, and the more the elec- 
trical industry is organised, and the more it is syndi- 
cated the greater becomes its power over the con- 
sumer. From this point of view, the dependence of 
the large Russian electrotechnical concerns on the 
German trusts appeared to the Russian authorities 
to be particularly dangerous, and to merit complete 
and final suppression. 

It was under the influence of such considerations 
that the idea originated of securing the direct 
participation of the Government in the electro- 
technical industry. The struggle with German in- 
fluence was only the starting point in the develop- 
ment of this idea. The deciding factor, at least 
after the revolution, was an effort to subject the 
electrical industry to the real and essential, and not 
only to the apparent and formal, control of the 
Government. The Government as shareholder in 
the business, and as joint-owner of the concern, felt 
more capable of achieving its ends in the world of 
the electrical industry than would a Government in 
the person of its superintending agencies. 

But the Ministry of Trade and Industry never 
sought to obtain a predominating position in these 
concerns, and to subject them entirely to its will. 
The Ministry preferred to retain for itself in both 
concerns only 35 per cent. of the shares; for the 
control of a third of the total capital, which involves 
due influence in the whole business, at the same time, 
does not deprive the concern of its private commer- 
cial character, or make it a Treasury concern. In 
the General Electrical Co. the Ministry found it 
convenient for a time to reserve, besides the 35 per 
cent., a further 15 per cent. to 20 per cent. of the 
Shares which, for sundry reasons, were left un- 
allotted, partly in view of the changeable situation 
and the desire of the Ministry not to set free blocks 
of shares without the guarantee of the standing of 
those who might acquire them. But this temporary 
retention in the portefeuille of the Treasury of 
a supplementary packet of shares by no means indi- 
cates a variation of its original decision to limit its 
participation to one-third of the capital, as on the 
first suitable occasion such shares will be handed 
over to private control. 

On June 30th, 1917, the constituent meeting of 
the General Electrical Co. was held, and the first 
test of this particular form of private-cum- 
‘Treasury enterprise may be considered accomplished. 
The complete formation of the Siemens Co. has 
been somewhat delayed, but this delay can hardly 
extend beyond the autumn. 

The situation is a very interesting one. Of course, 
there is little in common between Russian electrical 
affairs and such affairs nearer home. The question 
has been asked in regard to our own country, and 
in regard to the Colonies, what safeguards we shall 
adopt to prevent a return to German ownership now 
eliminated, after the war. Russia seeks to secure 
that end by a measure of financial control. Strong 
hands and strong measures are both necessary in 
order that success may be assured. It is to be hoped 
that the participation of the Government may attain 
the ends in view, and that those who become the 
representatives of. the Treasury in these concerns 
will prove to be firm and reliable protectors, not 
only of purely Treasury interests, but also of the 
interests of Russian industry as a whole. At this 
moment of exceptional crisis through which Rus- 
sian industry is passing, the latter consideration is 
incumbent on them no less than the former. 


THE report of the Traffic Conges. 


Traffic tion Special Committee of the Man- 
Congestion in chester City Council, of which an 
Manchester. abstract appears in our columns 


this week, will be of considerable 
interest to the ruling authorities of many of our 
large cities, who will sooner or later have to face 
problems of their own, which, if not identical, will 
involve very similar principles. 

The report is comprehensive in that it discusses 
the combined effects of all classes of vehicular trafic 
on street congestion, and further explores the pos- 
sible steps to be taken in the future, with a view to 
securing a continuous and well-defined policy in 
regard to these matters. 

The more immediate proposals relate to the con- 
struction of several tramway termini round a por- 
tion of the inner city area, thus short-circuiting the 
cars at selected points and eliminating the bulk of 
them from the streets of the inner area. We note, 
however, that the Watch Committee made a more 
drastic suggestion, namely, that the cars should be 
considerably reduced in number or enttrely excluded 
from the central area between the hours of 10 a.m. 
and 5 p.m., and that, in the latter case, motor 
*buses should be employed to deal with cross pas- 
senger trafic. There is nothing the passenger dis- 
likes so much as changing from one vehicle to an- 
other unriecessarily, and we imagine these passen- 
gers would be very cross indeed. It should, more- 

„over, be noted that the street congestion in the 
vicinity of the terminals will be seriously increased 
at certain hours due to foot passenger traffc. 

One suggestion of the Watch Committee, which 
deserves commendation, is that improved and efi- 
cient methods of handling goods from vehicles 
standing in the street should be made compulsory. 
There is no comparison between the private indivi- 
dual or firm, which conducts its business in such a 
way as to interfere with the public use of the street, 
and the possible obstructions caused by a tramway, 
which is‘a public undertaking, operating for the 
benefit of the people as a whole. . 

The Tramway Committee’s arguments against 
the employment of motor buses on already con- 
gested routes are, of course, unanswerable, but the 
suggestion that the financial benefits to the city in 
respect of rates on track and maintenance of roads 
would in such a case disappear, is somewhat beside 
the point. In any case, the ’buses would, no doubt. 
contribute on a mileage basis to the maintenance of 
the roads which they regularly used. The report, 
as a whole, leads one to the conclusion that the 
time is rapidly drawing near when any form of street 
passenger transportation will be inadequate to deal 
with the traffic on certain routes, and that the prob- 
lem of underground transport will have to be faced 
at any early date. 
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WITH regard to the question of 


Publicity the organisation of our publicity 
and Trade services, concerning which Mr. D. 
Development. Ross Kennedy writes on another 


page of this issue, we would sug: 
gest that British manufacturers and traders look 
into this department of their operations without 
delay. We make the suggestion with a full know- 
ledge of what has happened in the past, when some 
of our manufacturers have failed to appreciate the 
importance of efficient publicity service in the tech- 
nical Press, and with a varied experience of the 
high place which such activity holds in the esteem 
of Continental manufacturers. The British mant- 
facturer who is doing important work which 1 
would profit himself and the electrical world gener 
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ally to know about, makes a lamentable mistake 
when he adopts the policy of hiding his light under 
a bushel. Suspicion of his competitors and the 
desire to suppress information concerning the con- 
tracts that he is securing, and the machinery, appa- 
ratus, and installation work that he is supplying, or 
has supplied, may do him a certain immediate ser- 
vice by depriving his rivals of information for a 
short time, but it may prevent the great purchasing 
world from putting business his way. Safeguards 
of a reasonable kind can always be employed with- 
out depriving the public of valuable information. 
But it is not only suspicion that has prevented this 
matter from receiving the attention that it deserves. 
‘There have been cases without number where firms 
have been too busy to attend to such things, or have 
not thought it worth while to furnish interesting 
material when the Press has asked for it. Our 
experience proves that one of the things required 
by the reader who counts from the purchasing 
power point of view, is such information as we have 
mentioned, and if its preparation is only done in a 
haphazard sort of way, or is nobody’s business in 
particular, the Press is deprived of an opportunity 
for service that. it desires to render. Of course, 
much depends upon the kind of information that is 
imparted and the manner in which it is served up. 


There are right and wrong methods in publicity— 


we have had experience of both. There is super- 
ficial publicity matter which tells nothing; there is 
a publicity zeal (sometimes childlike and bland, at 


others bold as a lion) that an editor finds it neces- . 


sary to humour or to moderate; and there is that 
unnameable monstrosity which brazenly exposes 
itself as a conditional appendage of an advertise- 
ment. These are objectionable features which ex- 
perience removes—in some cases. There is no ques- 
tion that after the war the electrical and engineering 
manufacturer will need as part of his trade-develop- 
ment department a. reasonably and efficiently con- 
‘ducted publicity service, and it will be well if the 
matter be fully considered now. | 


In his recently-issued report, His 

Prospects im Majesty’s. Trade Commissioner in 
New Zealand. New Zealand, Mr. R. W. Dalton, 
dwells upon the bright prospects in 

‘store for British trade after the war. Some points 
in this report worthy of special consideration on the 
part of engineering firms are summarised on an- 
‘Other page. Mr. Dalton’s remarks are, however, 
-all well worth study by anyone interested in export 
‘trade, and it is safe to say that had the report been 
made by a German Consular representative, it 
‘would have been held up as a pattern of what our 
Trade Commissioners ought to endeavour to com- 
‘pile. Mr. Dalton puts forward the plea, which has 
been heard before from Dominion markets, that 
British manufacturers should take their customers 


more into their confidence on the subject of present | 


dificulties of delivery. Were they to do ‘so they 
would find New Zealand purchasers sympathetic, 
and ready to abstain from trade with foreign coun- 
‘tries as much as they possibly could, and to revert 
to British sources of supply after the war. This 
‘attitude of patriotic support is not, however, un- 
conditional. Our manufacturers, again, are ex- 
horted to give more study to the market’s require- 
ments, to advertise more widely, to treat their 
agents with greater liberality, and to realise that, 
although intrinsic merit is a great factor in captur- 
ing business, a greater factor still is price. If they 
will do all this, splendid opportunities await them 
for participating in the development of trade and 
industry in New Zealand, which is sure to come 
Sooner or later after the conclusion of Peace. 


ENGINEERING PUBLICITY. 
By D. ROSS KENNEDY. 


THE contemplated publicity campaign by electricity supply 
undertakings has raised numerous suggestions and theories on 
the publicity methods which could be employed with some 
prospects of success. 

The proposals have been more or less repetitions of old- 
established methods of advertising, from which it would 
seem that publicity and advertising are synonymous, 
whereas advertising is but a comparatively small branch 
of publicity. 

The interest shown, however, augurs well for the future of 
publicity and, let us hope, commercial affairs generally 
amongst engineers, whose habitual attitude in the past has 


‘been one of. indifference, if not of antagonism, to anything 


related to the commercial side of their profession. With 
a deeper interest in these matters, the fact will be revealed 
to engineers that a properly-organised publicity depart- 
ment can render them valuable service, whether their work 
be in the design office or the factory. 

Under war conditions the organisation of British engin- 
eering establishments has been greatly improved. The 
increased outputs obtained, although not altogether due to 
the reorganisation, are nevertheless proofs of the necessity 
which existed for it. 

These improvements have been confined principally to 
production, as under the circumstances there was no 
inducement to interfere with the commercial organisation, ` 
but the improvements which were found tobe so necessary 
in the methods of manufacture, may be taken as an indica- 
tion of the urgent need for reorganising engineering 
commercial methods as well when normal business condi- 
tions are restored. 

This applies more especially. to the publicity and sales 
organisations. The neglect of organised and systematic 
methods for the sale of engineering products has been often 
commented upon, without much beneficial effect, but if the 
results of war organisation have been appreciated, the status 
quo ante bellum will not be resumed. 

The awakening interest of engineers has brought into 
prominence the advantages associated with the employment 
of the “selling engineer” in place of the “commercial 
traveller.” The adoption of this system would be a material 
aid to the commercial progress of the engineering industry. 

The average commercial traveller invariably has to 
“ refer to head office’’ for information on technical points, 
which could be satisfactorily dealt with on the spot by the 
sales engineer, who also is more competent to use, and with 
much greater effect to apply, the technical information and 
data conveyed to him from the designers and producers, 
through the publicity department. He is also in a position, 
by reason of his technical training, to appreciate the value 
of acquiring data for the use of the factory technical staffs, 
the importance of which would not appeal to the commer- 
cial mind. 

The systematic collection, analysis, compilation, and dis- 
tribution of technical data form part of the duties of a 
publicity department. There is also the preparation and . 
distribution of publications, in which technical and 
scientific data are reduced to a form of commercial value. 
An efficient publicity department is, therefore, an absolute 
necessity in modern factory organisations, and particularly 
so if the employmentof selling engineers is to be a sutcess, and 
the accompanying advantages are to be profitably utilised. 

The publicity department is indispensable to the selling 
department, whilst to the technical staff it is a valuable 
aid to efficiency. Through the medium of the publicity 
department harmonious relations are established and main- 
tained between the commercial and technical staffs, so that 
commercial and technical data and information are freely 
contributed with beneficial results to the whole factory 
organisation. 

The modern publicity department embraces five sections : 
. Publication. 

. Records and data. 
. Advertising. — 

. Photographic. 

. Distribution: 
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These five sections are centralised under the supreme 
control of a publicity superintendent, so that they can be 
worked together systematically, and, as a consequence, con- 
centration of effort can be more readily obtained, a result 
of no little importance in publicity operations. Each 
section is organised on lines to suit its particular work, 
under the head of a specialist with competent assistants. 
The more important members of each section must have a 
good general technical experience in addition to their 
specialised training. 

1. The publication section prepares technical and com- 
mercial literary matter in several forms of publications 
treating of the products of the factory, the publications 
being compiled, arranged, illustrated, and printed according 
to their use and destination, which may be broadly classified 
as for (1) public distribution (home), (2) public distribu- 
tion (abroad), (3) private circulation. 

2. The records and data section receives all the informa- 
tion and data relating to the products of the factory, which 
other departments, commercial and technical, inside and 
outside the factory, contribute to the publicity department, 
including prints of all photos. taken by the photographic 
section. All this material is analysed, indexed, and filed in 
the record section in a condition easily available for use by 
the publication and advertising sections. Applications by 
other departments of the factory for unpublished data, tests, 
reports, &c., are therefore made to the publicity department, 
thus obviating a certain amount of duplication which would 
otherwise occur. 

3. The advertising section prepares and issues advertise- 
ments for insertaon in petiodicals, trade journals, directories, 
and other advertising media. This section is also respon- 
sible for the design and composition of supplementary 
advertisements, consisting of posters, wall cards, calendars, 
blotters, diaries, and other devices forming more or less 
permanent advertisements. This class of advertising yields 
most efficient results, when the device is presented in an 
attractive, educational, or useful form of personal value to 
the recipient, and is one which could be cultivated to a 
greater extent, with much advantage, by engineering 
advertisers. 

4. The photographic section secures photographic records 
of the factory products in course of manufacture, when 
completed and in actual use, and also the methods and 
processes used during manufacture and construction. 
Photographs selected by the publication section for illus- 
trations in publications are prepared for blockmaking by the 
photographic section, which is also responsible for obtaining 
satisfactory blocks from the approved retouched prints. 

5. The distribution section receives and stores all com- 
pleted publications, and is responsible for correctly addressing, 
and dispatching them. The work of this section is 
important, and invites the use of ingenious systems of 
classification and indexing, so as to modify the work of 
circularising, which is apt to become involved. 

The above only briefly outlines the work of a modern 
publicity department, but will serve to indicate to some 
extent its sphere of operations. The class of work dealt 
with in the factory dominates, more or less, the extent of 
the activities of the publicity department, but there is no 
organisation embracing either the manufacture or sale of 
electrical or mechanical engineering products which would 
not benefit from a publicity department organised on sound 
lines to suit the surrounding conditions. 

For the purpose of electricity supply undertakings 
the work of the publicity and selling departments will 
differ in some ways from that of these departments in a 
manufacturing concern, but their organisation will be 
substantially the same. It has been suggested that the 
methods employed in the American “ Do It Electrically ” 
campaign should be adopted in this country. 

This campaign was organised by a coalition of electricity 
supply companies, manufacturers of, and dealers in, elec- 
trical apparatus, who formed a “Society for Electrical 
Development,” which had for its object the “ electrical ” 
education of the people, whereby they would become 
familiar with the uses to which electricity could be put, 
and with the attendant advantages and costs of electrical 
appliances. All publicity efforts are more or less educa- 
tional in effect, but an appeal with “electricity ” in the 


foreground as the subject of study would not produce- 
results commensurate with the work and expense entailed. 
This applies more so to this country, the people of which, 
on the whole, are not inclined to devote time and mental 
exertion to the study of a subject which will ultimately 
become an outlay of money. But as the most fertile field 
for increasing the demand for electricity supply will be 
found in the homes of the people, indirect and more subtle 
methods than the American scheme could be adopted, 
with much greater prospects of rousing the interest of the 
average man and woman, to whom the word “electricity” 
conveys an impression of something beyond their ken, 
involving vague risks in its control when that demands a 
closer intimacy than the operation of a tumbler switch. 
The commercial value of co-operation is now recognised ; 
and, in the first place, co-operation will be required between 
supply authorities and the dealers in and manufacturers 
of apparatus, and also with wiring contractors. The 
cost of appliances and apparatus must be spread over 3 
period of time, so that electrical heating, cooking, and 
cleaning appliances may be installed in houses on terms of 


hire or purchase by instalments. 


The introductory publicity operations should consist of 
the preparation and distribution of pamphlets or booklets 
of an attractive form, treating, in a concise and interesting 
manner, of the work and operations on which the apparatus 
would be employed, giving hints and instructions, not in 
conjunction with any particular apparatus but on the bes 
methods of carrying out the work irrespectively of the type of 
appliance or apparatus employed. The electrical apparatus 
would be eventually brought forward and effectively shown 
to be the cheapest, most efficient, and most suitable for the 
purpose, and to provide, at the same time, the ideal condi- 
tions under which the work was described as being carried 
out. Practical demonstrations of the working and opem- 
tion of the apparatus would be given under conditions 
familiar to the probable customer. These demonstrations 
would be organised by the selling department, assisted by 
the advertising section of the publicity department. 

In such manner as outlined above,, householders could be 
drawn into a familiar and appreciative attitude towards 
electrical appliances, not because of the electrical attributes 
of these appliances, but for reason of their utility and 
inherent advantages, and, no doubt, in due course, with the 
use of amplified publicity methods, the electrical factor would 
come to be regarded just as indispensable to home life as it 
now is to industry. 

Another fruitful field for central supply authorities to 
cultivate is the use of electric vehicles in cities and larger 
towns. This, the most economical and reliable means for 
short transport service with frequent stops, has made little 
progress, due in great measure to lack of facilities for 
charging and repairing batteries at reasonable cost. Supply 
undertakings could develop the neglected commercial 
possibilities of this field by organising traction battery 
charging, repairing and testing departments at the central 
stations. | 

Again, by co-operation manufacturers and dealers would 
place on the market vehicles without batteries. Changed 
batteries would be hired and exchanged at the electricity 
supply station just as simply as the motor-vehicle owner 
obtains petrol supplies from a garage or petrol store. The 
low prices of the vehicles and the small operating costs pro- 
vided by this system would guarantee its success, and it 
popularity could immediately be achieved by the modern 
publicity department. Apart from its commercial value, 
this system would also provide a variable load under the 
control of the central station, and afford a means for 
filling, to some extent, the valleys iri the load line. 


Export Facilities to the Continent.— Manufacturer o 
merchants wishing to deliver goods safely and expeditiously !? 
Italy, France, or Spain, may be interested to know that the Lep 
Transport and Depository, Ltd., of Castle Street, Long Acre, W.C. 
has a well-organised system of transport to these countries by way of 
the Channel ports of Northern France. During the last fer 
weeks they have carried thousands of tons to Italy by way ' 
France. 
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ELECTRODES FOR ELECTRIC FURNACES: 
THEIR MANUFACTURE, PROPERTIES, 
AND UTILISATION. 


THE physical and chemical nature of furnace electrodes, their 
position in the furnace, and their electrical and mechanical 
properties all exercise great influence on the quality of the product ` 
and the efficiency of the furnace. The electrodes must be refrac- 
tory, in order to withstand a working temperature of about 
3,000° C. They must be good conductors of electricity at all 
temperatures, poor conductors of heat, and exert no injurious 
chemical effect on the desired reaction in the furnace. Metals, 
alloys, and certain mixtures are used for electrodes in some 
furnaces, but carbon (either amorphous or graphitic) is by far the 
most generally useful material fulfilling the above desiderata. 

The raw materials used in making amorphous carbon electrodes 
are gas-retort coke, anthracite, and tar coke or petroleum coke. The 
base of manufacture is material rich in carbon and with a minimum 
of, ash and volatile matter. The agglomerant is dry tar. The 
permissible limita of impurities are silica 0°5 per cent. and iron 
oxide 0°2 per cent. Silica is particularly objectionable where the 
electrodes are to be used in making aluminium. Various chemical and 
physical processes are employed in order to reduce the percentage 
of ash and of volatile matter in the raw material.* Petroleum coke 
is the raw material most used; according to its origin, it yields 
from 4 to 2 per cent. of ash, 1} to 14 per cent. of sulphur, and 12 to 
15 per vent. of volatile matter. After treatment the coke contains 
about 0'5 per cent. of silica, 0°15 per cent. of iron oxide and 
alumina, and 0°05 per cent. of soluble soda salts. As for graphite, 
artificial material (produced by “ graphitising ” the electrodes) is 
generally employed in preference to natural graphite. 

Whatever the variety of carbon, it is ground until 40 per cent. 
passes a No. 100 screen ; 15 per cent. passes No. 60; 20 per cent., 
No. 30 ; 15 per cent., No. 16; and.10 per cent.. No. 8. A minimum 
proportion of tar should be used as agglomerant, and 10 to 12 per 
cent. is sufficient when electrodes are squirted mechanically under 
very high pressure. Tar for fixed electrodes (soles. &c.) may con- 
tain 60 per cent. of volatile matter; but for rod electrodes it 
should contain no more than 40 to 45 per cent. After being mixed 
thoroughly the compound is squirted through dies, or pressed in 
moulds, at about 2 tons per sq. in. The baking process. which 
eliminates volatile material, converts the tar to carbon, renders the 
electrodes hard and compact, and increases their electrical con- 
ductivity, ts effected in continuous furnaces with a maximum tem- 
perature of about 1,300°C. Other types of furnaces are used in 
special cases. The heating, baking proper. and very slow cooling 
occupy altogether eight to ten days. The finished amorphous 
carbon electrode has a density of 1°6 to 1°65 and a porosity of 18 to 
20 per cent. 

Graphitic Electrodes.—The manufacture of these, based on the 


= conversion of amorphous carbon to graphite at high temperature, 


may he effected by the Girard and Street (Le Carbone) process or 
- by the Acheson process. In the Carbone process the rod of raw 
paste is passed continuously through a small chamber in a carbon 
block, where it is exposed to the intense heat of an arc between 
carbon electrodes set at right angles to the rod under treatment. 
The Acheson process consists simply in heating, by the electrical 
resistance of the charge itself, a mixture of coke and oxide (alumina, 
iron Or manganese oxide or silica), or simply an anthracite with a 
high percentage of ash. The first product is carbide, which then 
dissociates into graphite and the original oxide. The impurity 
. plays simply a catalytic part until graphitisinyr is completed, and is 
then volatilised. From anthracite yielding 6 per cent. of ash. 


\ 


Acheson obtains graphitic electrodes yielding only 0'033 per cent. | 


of ash. According to Jean Escard (loc. sit.) the price of these 
electrodes (about £80 per ton in France) is the chief reason against 
` their use in French works, especially in aluminium manufacture, 
where (owing to liberation of oxygen at the anode) the life of 
graphite electrodes is not much longer than that of amorphous. 
electrodes. In electrometallurgy, on the other hand, the surfaces 
in contact are smaller, and the resistance to oxidation of graphitic 


. electrodes is so much greater that their consumption does not ` 


exceed 40 per cent. that of amorphous electrodes. It is probable 
that a number of French electrometallurgists will make their own 
graphitic electrodes in future. Where water power is available, a 
stock of electrodes can be made economically during periods of 
_ high water, to utilise power only temporarily available, and hence 

not capable of economical use in the main furnace equipment. 
- Properties and Utilisation —The physical properties on which 

depend the ‘performance of electrodes in service are :—Their 
specific gravity, mechanical strength, sonorousness, hardness, 
density, and conductivity to electricity and heat. Their industrial 
value depends, above all, on the purity of the raw materials, 
the fineness to which the latter are ground, the proportion of 
_ agglomerant, the pressure of moulding or squirting, the baking 
process, and the composition and percentage of ash and volatile 
matter. - 3 

Density, Hardness, State of Surface.—The density of electrodes 
ranges from 1°45 to'l'6, and ita apparent value (without allowing 
for interstices) is obtained vory easily by dividing the weight by 
the volume of the electrode, as calculated from its dimensions. The 
apparent density gives a good measure of the degree of disintegra- 
_ tion Ín service. The true density (requiring a vacuum pump for 
ite determination) is a useful guide to the purity of the electrode, 
_ and varies inversely with the hydrogen content. | 


—— 


| ee of these processes are to be found in Le Genie Ciril, 
ol, 


XI, pp. 65 et seg., whence the present notes are derived, 


©0006 per cent. of sulphur in the molten metal. 


Good electrodes are generally very hard, so much so that they 
should be moulded to the desired details of form before baking. 
Their surface should be as smooth as possible, in order to secure 
good contact with the terminals. Improvements in manufacture 
have reduced the risk of breakage with sudden variations in 
temperature. Formerly such breakages were common (especially 
at screwed joints), and caused serious delays. The best way to 


- detect and locate breakages is to thrust a bar into the furnace and 


on to the electrode ; if a sonorous sound is ‘emitted when the end 
of the bar is struck by a hammer, the electrode is still sound. 
Graphite eléctrodes, though weaker in tension than amorphous 
ones, are less brittle. This is due largely to the high temperature 
at which they are made and to the species of annealing which 
they receive in cooling. The annealing renders the structure more 
homogeneous and improves the thermal conductivity of the 
graphite. 

Chemical Properties and Evffects.—Carbon being a powerful 
reducing agent, one has sometimes to use metal electrodes of the 
same metal as is being treated, in refining furnaces. Generally, how- 
ever, the oxidising effect of a slag can be adjusted to overcome the 
carburising effect of the electrodes to any desired extent. Of the 
impurities in electrodes, sulphur is particularly injurious in steel 
manufacture. There may be 1 per cent. or more of sulphur in 
electrodes sold as “first quality.” and. this may introduce 0'005 to 
Even after pro- 
longed baking, electrodes contain 0'25 to 04 per cent. of hydrogen 
over and above the amount corresponding to moisture absorbed 
after cooling ; the proportion of such water is generally between 
0°25 and 0°35 per cent. 

Conductirity.—Carbon electrodes conduct heat less readily than 
metals, so that a temperature difference of, say, 1,500° C. may be 
maintained between the ends of an 18-in. electrode. Several 
writers, including Herring, state that the thermal conductivity of 
graphite diminishes rapidly with rising temperature, whereas 
that of amorphous carbon increases. For electrodes working at 
1,400° C. in the furnace and with one end water cooled, the relative 


_ conductivities (copper = 1) are :—Acheson graphite electrodes, 0°34 ; 


amorphous carbon, 0'17. . 

Carbon is a worse conductor than metals, but jmproves with 
rising temperature, so that the current density can be increased 
without causing excessive heating. The resistance increases with 
the proportion of agglomerant or binder, but decreases with higher 
pressure of moulding and temperature of baking. The resistance 
in ohms per metre X sq. mm. of various electrode carbons is as 
follows :— > 


Ohms per metre x sq. mm. Cold. Hot. 
Acheson graphite __... cau 37°45 14°06 
as j a a 2190 15°56 
Retort coke... fee Ses 54°73 56°88 


; 56°84 6°09 (?) 


The high conductivity of graphite electrodes permits smaller 
sizes to be used for a given current. This means initial saving in 
material, and also smaller electrode surface exposed to-the oxidising 
action of the furnace products. 

The electrical resistance of electrodes may be measured simply by . 
the fall of potential in a measured length of electrode through 
which a measured current is passed. A double Thomson bridge 
gives more accurate results. In either case, the test current must 
not heat the specimen appreciably. Contact resistance may be 
eliminated by drilling small cups in the ends of the test pieces and 
filling these with mercury. Axial strips or bars of metal are some- 
times included in the construction of electrodes to reduce the 
electrical resistance, and increase the mechanical strength (see 
* Compound Electrodes ” later). 

The mechanical pressure used in forming electrodes varies the 
electrical resistance within wide limits by pressing the partıcles of 
carbon more or less tightly together ; consequently, it affects also 
the permissible current density. A usual allowance for mean 
current density is 3 to 4 amperes per sq. cm. of section 
(19 to 26 amperes per sq. in.) If especial cooling. facilities 
be provided the current may be increased to 10 amperes per 
sq. cm. (644 amperes per sq. in.) as an absolute maximum in 
amorphous electrodes. Graphite electrodes may carry 20 amperes 
per sq. cm. (130 amperes per sq. in.), which is a great help where 
the highest temperatures have to be attained by expending great 
power in small space. 

Form. Dimensions, and Arrangement in Furnace.—The shape 
and length of electrodes vary according to the application. At 
the Ugine works (Savoy),. round electrodes are 28 to 35 cm. 
diameter and square electrodes 25 to 33 cm. side, the length being 
16 to 1'8 metres for both patterns. Large section simplifies 
working and reduces the number of electrodes required: the 
strength of the electrodes is, however, reduced, and their individual 
weight becomes serious. Also, in the event of breakage, it may be . 
difficult to remove the large fragments before the charge is lost by 
cooling or by carbonisation. The simultaneous use of several 
small electrodes offers the advantage of being able to increase the 
current density, but since a certain space must be maintained 


1 Ceylon graphite 


` between electrodes, the total section of the latter must be reduced, 


and with it the daily output. The electrodes may be arranged in 
several rows; for instance, four rows of eight or nine electrodes 
(each 8 to 10 cm. diameter) may be used in aluminium manufacture, 
the total current carrying section of the 32 or 36 electrodes being 
0°256 to 0°288 sq. metres. The square carbons (25 cm. side) are 
arranged in two rows of five. l 

In the two-phase iron smelting furnaces at Trollhattan, four 
gquare electrodes are used, each 66 cm. square and built up from four 
33 x 33 cm. electrodes. The complète electrodē is 2 metres long, 
weighs 1,300 kg., and is-set- at/45’ to the horizontal, About 25 cm. 

: | 
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length is wasted by the arrangement used to secure perfect 
connection with the supply leads. In the Stassano three-phase 
furnace, three or six 8-cm. round electrodes are used in the 500 and 
1.000 H.P. sizes respectively. These are set radially through the 
furnace walls at about 15° withthe horizontal. The advantage of 
round eJectrodes is that they can be utilised completely by screwing 
new lengths into the back of stumps. 

It is now usual to employ four, eight, or twelve 26-cm. sq. elec- 
trodes (1'75 to 1'9 m. long, and working at 4 amperes per sq. cm.) 
in furnaces for ferro-alloys. This gives a high conductivity 
arrangement, and if one of the electrodes breaks its renewal in- 
volves less loss of time and material than the replacement of a 
large electrode equivalent to all or some of the smaller ones. 

Sole-electrodes m (fig. 1) may be built up of a number of 
prismatic electrodes clamped closely together and generally placed 
on a strong iron plate f connected to the supply leads. The crown 
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Fig. 1. 


of the electrodes forms the bottom of the furnace, and all around 
them is packed carbon pisé e to ensure tight joints. This arrange- 
ment is used in several aluminium works. Sometimes the sole- 
electrode is formed in a single block A, fig. 2 (showing a furnace 
for electrometallurgy), which is moulded in place, the whole basin 
being then placed in a baking furnace before use. Leading-in 
conductors, I, are generally embedded in the base block in such 
a case. 

Horizontal electrodes in one or several units are used in furnaces 
for making carborundum or graphitic carbon. Circular electrodes 
are used in certain melting furnaces and for the manufacture of 
alloys. In the Girod furnace, which utilises peripheral resistance, 
the electrodes are blocks of carbon AA’, BB. (fig. 3), grouped two 


HORIZONTAL SECTION. 


by two in parallel, and leading current to a semi-conducting mass 
m surrounding the melting pot c. This furnace is particularly 
useful in the manufacture of ferro-vanadium by direct union of 
the elements. . 

In the Conley furnace (fig. 4) electrodes E E’ are embedded in the 
masonry, and consist of four sectors c, connected by refractory, con- 
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Fia. 4. 


ducting masses i of graphite pisé (rammed). A circular electrode 
M (fig. 5), protected externally by refractory brickwork. is used in 
conjunction with a movable vertical electrode E, in one of the 
Heroult furnaces fur reducing iron ore. The clectrode M forms 


London area. 


Fies. 5 AND 6. 


also a crucible, but is kept so low that current is forced to travel 
through the charge. Hollow electrodes built up from a number of 
interlocking blocks A (fig. 6) serve to carry current, and admit 
materials into the furnace; they have been used for some time in 
the manufacture of calcium carbide. So-called “fluid ” electrodes 
are used in certain furnaces, where the fuel forms one electrode 
which flows as the reaction proceeds ; as a matter of fact, there 
are two fixed electrodes, but it is the reducing carbon which 
transmits current to the mineral under treatment. 

Length of Electrodes.—Longer electrodes mean less loss of 
material in the shape of stumps, but greater loss of energy by Jou'e 
effect. For each individual case there is a certain “ most economical ` 
length of electrodes, which may be calculated from Lous: 


_ formula :—Economic length = J + v (2,000 #1 dk bla rt’, 


where / = mean length of stump when replacing electrode (cm): 
x = section of electrode (sq. cm.); d = density ; k = averaze con- 
sumption (cm. length per hour); b = difference between price vi 
electrodes and value of stumps (fr. per kg.) ; a = cost of energy 
(fr. per Kw-hour) ; r = resistivity of electrode ; and I = current. 
For example, the mogt economical length of a 400 sq. cm. electrode, 
carrying 2,000 amperes, and used to a stump length of 0 cm.. is 
found to be 1°91 metres (6} ft.), if a = 0°01 fr. (O'ld.); r = roy 
ohm; k = 0'5 cm./hour; d = 1'5; and b = 0°004 fr. 


(To be continued.) 


METROPOLITAN POWER-STATION 
ENGINEERS. 


WE are informed by Mr. W. J. Webb, of the London Dig 
Committee of the Electrical Trades Union, that a Compii 
at which Sir George Askwith presided, was held, on- S$ 
ber Sth, at Montague House, Whitehall, between reg 
tives of the Associated Municipal Electrical Engineers -%8 
Electrical Trades Union, concerning rates of wages, wy 
and conditions of employment of power-station and sais 
engineers. The Conference lasted nearly three hours, and Quay 
perfectly amicable character throughout, and Mr. Webb Wa 
that it will not be long ere the green card issued by the yall 
Trades Union as working rules and \.conditions fogyi 
engineers is a settled thing. The following are the shorty 
the Conference issued by Sir George Askwith :— ee 

At a Conference held on September Sth, 1917, under. tam 
manship of Sir George Askwith, in regard to claims rpg 
the National Electrical Trades Union (with the National ġ 
General Workers), it was agreed that the secretary of the Æ 
Municipal Electrical Engineers should ascertain from thè 
Councils in the list given below of the boroughs includes 
Association whether the Associated Municipal Electrical Bag 
with such members of the Councils as may be desired % 
Council, can be authorised :— 

(a) To treat with : 1. The Electrical Trades Union in * reaggg 
uniform payment and conditions for electricians at power s phon 
on the basis of the Union trade card and in respect of the settle- 
ment of the war wages to be added to the wages which may lx 
agreed. 

2. The National Union of General Workers (and possibly the 
Bricklayers’ Union and the Workers’ Union) for consideration of the 
wages of the semi-skilled and unskilled men employed at power 
stations controlled by Borough Councils in the Greater Metr- 
politan Area, having special regard to the possible principle of 
uniform payment ; and (+) to have power to refer pointe, failing 
agreement, to conciliation or arbitration. 


LIST OF BOROUGHS. 


+ 


St. Pancras. St. Marylebone, Fulham, 
Hammersmith. Walthamstow. Epsom. 
Battersea. Bexley. Barking. 
Hackney. Stepney. Southwark. 
Croydon. Hampstead. Heston and Isleworth. 
Bermondsey. West Ham. ford. 
Islington. Willesden. ~ Hornsey. 
Stoke Newington. Poplar. Beckenham. 
Woolwich. Finchley. East Ham. 
Gravesend. Barnes. Watford. 

(Signed) G. R. ASKWITH. 


1 fei oe 


À Conference of members of the engineering staffs of electricit! 
supply stations of London was held at St. Bride's Institute, Fleet 
Street, E.C., on September 5th, with the object of discussing the 
question of the organisation of central-station engineers in the 
Mr. Chalmers Kearney was the chairman. and tht 
A.E.S.E. was represented by Mr. W. Arthur Jones, A.MLIEE. 
President of the A.E.S.E. 

After a few introductory remarks by the chairman, Mr. H. W. 
Healey proposed that an Association be formed for the ahift eng- 
neers of London electricity supply stations. Another speaker 
suggested the advisability of joining the Chief Technical Assistants 
Association. l 

An amendment was moved by Mr. W. A. Jones in the followme 
terms :—"“ That this meeting of engineering representatives of 
electricity-supply, stations in the metropolitan area. considering th: 
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Àr. need for their collective organisation to be imperative, do hereby 
W> resolve to ally themselves with the London Branch of the 
by... ASSOCIATION OF ELECTRICAL STATION ENGINEERS.” 

wi. The speaker, in moving the amendment, reviewed briefly the 
wi. history of the A.E.S.E., the objects of its existence, its accomplish- 
it, ments in the past, and its work for the future. . 

the: After a brisk discussion, the matter was put to the vote, and the 
tee amendment declared carried. 

bas Similar conferences are about to be held in most of the important 
mi electrical centres in the provinces. Next week the station engi- 
=c neers of the Birmingham district will meet to discuss the question 
wha of their organisation. The lead given by their London confrères 
= will, no doubt, influence their decision. All particulars of the 
A.E.S.E. can be obtained from the Hon. Secretary, Mr. W. J. Ebben, 
> 96, Little Park Gardens, Enfield. 


SS ae 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited. to submit particulars of new or improved 
devices and apparatus, which will be published if considered af 
sufficient interest. 
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Electricaily-Driven 20-in. Bar Mill. 


In a new extension of Messrs. Johnson's Iron and Steel Works, 
Wii West Bromwich, there has recently been laid down a 20-in. 
two-high bar mill, which embodies the latest improvements in the 


Fig. 1.—300-H.P. © Witton” Motor DRIVING THE MILL. 


electric driving of rolling mills. The mill consists at present of one 
` stand of rolls for dealing with ball furnace iron and steel blooms, 

and ig driven direct by a continuous-current “ Witton "’ motor 

(fig. 1); a fly-wheel is interposed between the motor and the mill. 

This motor has an output of 300 B.H.P. on continuous rating at 
52 R.P.M., and has an overload capacity of 100 per cent. for short 
periods. It is designed for speed adjustment by shunt regulation 
from normal speed up to 100 R.P.M. on light load, and is compound- 
wound in order to give a drop in speed of about 20 per cent. 
between light load and full load, thereby enabling the fly-wheel to 
take a share of the load during heavy passes. In order to accom- 
modate the motor to the particular requirements of various classes 
of work. a diverter is provided on the switch panel, enabling the 
amount of compounding to be easily varied.. In this way the 
drop in speed of the motor can be adjusted, and the fly-wheel ca 
be called upon for @ heavier or lighter amount of work. 

The flywheel is 18 ft. in dia., and weighs about 20 tons; it is 
equipped with a band-brake operating on the lower half, by means 
of which the mill can be brought rapidly to rest. The mill is 
driven from the fly wheel shaft by means of a wobbler and discon- 
necting coupling. | 

A motor house encloses the motor, switchgear, flywheel with its 
bearings, and overhead travélling crane, the crane rails being 
continued so that the crane can also travel outside over the mill 
housings, for which purpose the portion of the steel partition at the 
rane level is arranged to swing open. Two doors completely 
‘nclose the electrical plant from the dust of the mill. 

The motor is controlled by a switch panel fitted with expanded 
netal sides and door (fig. 2). This panel comprises a double- 
ole main switch, e¢ircuit-breaker. ammeter, voltmeter, watt-hour 
xeter, speed regulator; diverter for carrying the compounding, 
nd multiple-switch starter with grid resistances. The apparatus 
; interlocked by means of the special G.E.C. arrangement for 
ling mills, which ensures the motor being started with full 
ald and the switches operated in the correct sequence. By the 
me device the circuit-breaker is prevented from being closed 
ould the starter have been left in the running position. 
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The power for driving the motor is supplied by the West Brom- 
wich Corporation electricity department. 
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Fig. 2.—“ WITTON SWITCHGEAR CONTROLLING THE 
INSTALLATION. 


The electrical plant and flywheel were supplied by the GENERAL 4 


ELEcTRIC Co., London, to the specification of Messrs. Walter 
Dixon & Co., the consulting engineers. 


‘ Benjamin Industrial Signals. 


The BENJAMIN ELECTRIC, LTD., of Rosebery Avenue. London, 
E.C. 1, have introduced a range of industrial signals primarily 
designed for use in connection with interior calling or fire-alarm 
systems, to supersede the use of bells, buzzers and gongs. Modern 
business and manufacturing requirements have demonstrated the 
absolute necessity of instant and unrestricted communication 
between departments and responsible officers of the organisation. 
The intercommunication telephone system fails to, meet these 
requirements, inasmuch as it is only effective when the individual 
required is in his own office to receive the cali. But there is fre- 
quent necessity for communicating with those officials whose duties 
require their moving about the plant or premises. The time wasted 
in locating them is liable to become a considerable item of expense, 
whereas by a prearranged signal sounded simultaneously io all 
departments, the individual is located in a. few seconds, and the 
message delivered. , 

The ordinary bell or gong signals are inefficient in many cases 
owing to the lack of sound volume and tcne quality necessary to 
enable them‘ to be instantly heard above the roar of machinery. 
Under these conditions, the Benjamin industrial signals meet the 


l 


BENJAMIN 


Fig. 3.—BENJAMIN D.C. SIGNAL. 


case. their volume of sound being equal to that of four or five gongs, 
and the tone quality such that there is no possibility of their 
harmonising with the usual noises of industry. 

The signals involve no up-keep expense, operate on an exceedingly 
low electric current consumption, and are instantly responsive to 
either button or switch. 

The design of the signals is such that the adjustment mechanisms 
are proof against careless attempts at adjustment. In the D.c. 
signals this point has had careful attention, while in the A.C. 
signals adjustments are not necessary. In the D.c. signals pure 
silver contacts are employed of sufficient area to take car of 60 to 
70 per cent. overload. The windings in beth types are of highest- 
grade black enamelled copper wire, the whole being treated with 
plastic insulating varnish and baked, rendering them waterproof. 

- The D.C. signals operate in parallel. and a spark-killing device is 
connected across the magnet winding to eliminate crosion of the 
vibrator contacts ; theiiacdsignalsi work either in series or in 
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parallel, and need no contacts. Both types are made for various 
voltages. . l l 
A master relay panel, illustrated in fig. 4, is made for use in 
conjunction with Benjamin industrial signals to allow of their 
operation on. high-voltage circuits. By the use of the master relay, 
the signals may be operated by current from the lighting circuit 
and the signal given by switch-button as on ordinary bell circuits, 
this being especially useful where code signalling is required. 


AC E 


Fig. 4.— MASTER RELAY PANEL. 


An ordinary telegraph key is recommended. The primary or 
push-button circuit is operated by three to six dry cells in series. 
By depressing one of the push-buttons, or keys, the low-voltaye 
battery circuit is closed through the master relay coil, which in 
turn closes the relay contacts governing the high-voltage current 
supply to the signals. 

The relay parts are mounted on a slate panel. The contActs are 
adjustable, so as to take care of any possible deterioration due to 
aroihg. The primary or button circuit is in series with a knife 
switch, which allows the circuit to be temporarily opened if 
difficulty occurs in the push-button or its wiring. A test button 
is also furnished, in order that the entire system may be tested 
from the master relay panel. The entire panel is encased in a 
heavy sheet-steel box with hinged cover and lock. The relays 
havea capacity of 12 A.C. or 10 D.C. signals. 


-B.T.H. Truck-type Switchgear. 


i ‘The BRITISH THOMSON-HOUSTON Co., LTD., of Rugby, has recently 
isstted a new descriptive list relating to its truck-type ironclad 
switchgear for polyphase systems up to 11,000 volts. Such gear 


Fie. 5,—B.T.H. 6,600-voLT SWITCHGEAR. 


has been developed for use where safety in handling by unskilled 
labour and ease of carrying out extensions and alterations, with a 
minimum of interruption to supply. are essential requirements ; it 


Z 


constitutes a logical development on “ safety first ` lines. and the 
truck arrangement facilitates and simplifies labour operations. 

Fig. 5 is a view of some 6,600-volt panels, with one truck 
removed : fig. 6 shows the general arrangement of a three-phase 
panel of this type. All the H.T. bus-bars and cable connections ar: 
carried on insulators mounted in frame castings which are built up 
to form the cell structure. The bus-bars are entirely enclosed in a 
continuous chamber at the back, and when the structure is agains; 
a wall access is obtained through handholes. Protecting cover: 
for padlocking on to live cable and bus-bar terminals can b 
supplied, also portable cell-doors for closing a cell from which the 
truck has been removed. 

The whole of the apparatus for each circuit equipment, including | 
the oil switch, instruments, transformers, &c., is mounted on the 
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Fig. 6.—GENERAL ARRANGEMENT OF B.T.H. THREE PHAS 
» PANEL. 


truck, which has contact jaws at the back which engage with krei 
contact blades mounted in the back of the cell, The contact blade: 
are sunk into porcelain insulators so as to obviate acvidenta 
shocks, &e., when the truck is drawn out. 

Safety interlocks prevent the withdrawal or insertion of a truck 
with a closed switch. Non-automatic switches can be supplied os 
trucks required for bus-bar sectionalising or similar purpose 
Switches can be fitted with two-coil or three-ooil overload trix. 
low-voltage release or other automatic features. A special wine. 
attachment can be supplied for lifting or lowering the switch 
tank. Potential transformers are air-cooled for circuits up te 
6,600 volts, and oil-cooled for higher pressures. 

Indicating and integrating instruments are mounted on the 
front panel of the truck, together with the switch-handls ami 
automatic devices; synchronising equipment can be supplei 
mounted on a swinging bracket or panel according to typ. 
Standard trucks can be fitted with the B.T.H. split conductor o 
other special protective apparatus, and, when required, arrange 
ments are provided for charging resistances to be added. Standard 
equipments are supplied for two-phase circuits of 4,000 and 7.0" 
max. voltage. and 510 and 255 max. anrperes tively, and for 
3,300, 6,600, and 11,000 max. voltage and 510, 510, and 255 mar 
amperes respectively. 


THE MANCHESTER TRAFFIC: CONGESTION 
REPORT. 


THe Manchester City Council in March, 1915, decided t' 
refer to a special connnittee on trathe congestion the repot 
of several committees dealing with trafi¢ congestion ai 
passenger transportation, with instructions to examine ti 
various proposals, and snake recommendations en the x 
ect. ; 

This committee (which was representative of the Finance 
Buildings, Highways, Tramways, Watch, and Infirmary 3 
Jotmmittees) observes, as regards the Tramway Cornuutle- 
report on the Passenger Transport Problem, that it pomt 
out that in order that the annual growth of passenger tr? 
in Manchester and the surrounding districts may be stisi 
torily dealt with, new and improved: transit facilities will & 
required. In planning these facilities a wide outlook is 
important. Any schemes carried out on narrow or conire. 
lines ultimately result in serious losses to the community © 
every way. — 

The ultimate volume of passenger traffic which a man 
system can deal with is limited by the capacity of he 
arterial lines near the central parts of the city.. When z 
traffic on these lines approaches the *'saturation ae 
then it is obvious that additional main arteries mut 
opened ọut or other transit facilities provided. 
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Certain ‘main arterial lines near the central area of the 
city—particularly London Road and Oxford Road—have 
practically reached the limit of their capacity, and they will 
be quite incapable of dealing with the increased passenger 
trafic which will have to be handled in the future from the 
southerly and easterly sides of the city. 

The report deals in detail with the following questions: (1) 
Is it the wisest course to open out new arteries for the in- 
Tane traffic? (2) Should new transit facilities be pro- 
vide l 

The Committee reviewed all the possible alternatives to 
the existing mode of transit, namely :—(1) Rapid transit lines: 
(u) an shallow subways; (b) in deep level “tubes”; and (c) 
on elevated structures; (2) shallow tramway subways in the 
congested areas into which the surface cars could be run; (3) 
motor omnibuses; and came to the conclusion that the best 
method of meeting the requirements of the passenger traftic 
of the city was:—(1) The provision of additionab arterial 


routes, and (2) the provision of suitable tramway terininals— 


in the centre of the city 

The additional arterial routes and the tramway terminals 
suggested were considered by the Traftic Congestion Special 
Cotninittee in conjunction with the reports and recommenda- 
tions of the Watch and Improvement and Buildings Com- 
inittees. 

The report of the Watch Committee deals with the general 
question of traffic congestion in the public thoroughfares of 
the city, and states that there is an inner area where the 
congestion is rapidly creating a crisis which can only be 
met by the exercise of a firm control supported by adequate 
statutory powers. This area is that inner portion within a 
radius circumscribed by Deansgate, Market Street, Portland 
Street, and Peter Street. 

Some modifications of the suggestions of the Tramways Com- 
mittee were proposed by the Improveinent and Buildings 
Committee, but, in the main, it approved the suggestions, 
particularly those relating to the proposed tramway terminals. 

Although the three Committees concerned hav® approached 
the subject from divergent standpoints, there appears to be 
a general agreement (1) that there should be a limitation of 
tramway traffic within a certain prescribed area in the centre 
of the city, (2) that additional arterial routes should be opened 
out, (3) that certain tramway tertninals should be established. 

The Trafic Congestion Special Committee, having carefully 
considered the matter, endorses these points of principle, and, 
with certain modifications, approves the proposals for six 
arterial routes, which would necessitate the carrying out of 
extensive and costly street works. | 

The terminals proposed by the Tramways Committee are 
as follows :—(1) The old infirmary site. (2) Albert Square. 
(3) St. Peter’s Square, (4) Marsden Square, (5) Cannon Street 
(Corporation Street), (6) Stevenson Square—a rearrangement 
of the existing terminal. . 

The Traffic Congestion Special Committee, whilst not com- 
mitting itself to details of such proposals, is of opinion that 
they are absolutely necessary, not only as a means of meeting 
the constantly growing demands of the tramway traffic, but 
also. as a means of lessening the general traffic congestion in 
the central area of the city. 

By means of the proposed terminals the number of tram- 


ears which now travel along the principal streets m the city 


centre will be reduced by at least 50 per cent. 

The Traffic Congestion Special Committee is of opinion that 
it is necessary that some part of the old infirmary site should 
be utilised as a tramway terminal, but recognises that a com- 
plete scheme for dealing with such site should be prepared. 

The tramway terminals which are suggested will greatly 
assist in dealing with the growth of passenger traffic on the 
north, the east, and the south sides of the city, but there 
still remains the question of the traffic from the west—the 
Salford traffic. 

The Tramways Committee points out that, in view of the 

fact that the agreement with the Salford Corporation termi- 
nates on May 4th, 19%, it is not expedient to-nfake any 
definite proposals at the present time as regards Deansgate 
and the provision of a tramway terminal at that side of the 
city; but the Committee suggested that negofiations should 
be opened up with the Salford Corporation with a view of 
coming to some new arrangements as to the future working 
of the two tramway systems so as to effect improvements in 
the general interests—a suggestion which the Traffic Conges- 
tion Special Committee fully agrees with. 
- The Watch. Committee also calls attention to the obstrue- 
tion caused by lorries and other vehicles having to stand in 
the streets waiting their turn to load or unload at the ware- 
houses, and it suggests that regulations should be made with 
a view to the compulsory provision of adequate and modern 
appliances. to deal with the loading and: unloading of mer- 
chandise, and with proper accommodation for waiting vehicles 
other than in the street. _ bee 

The Traffic Congestion Special Committee agrees with the 
. Watch Committee that the congestion could .be minimised 
by more complete control by the police, and it is of opinion 
that with thie object in view wider powers should be sought 
from Parliament. __ i =, 

__In- submitting this report to the City Council, the Traffic 
Congestion Special Committee desires to emphasise that steps 
should be taken for providing additional arterial routes, giving 
quick and convenient access to the heart of the city. | 


“~ 


In considering the requirements for passenger transport, 
the Committee has had in mind not simply the present form of 
surface transit—tramways—but it has been alive to the possi- 
bility of other forms of passenger transport being developed 
in the future. It should, however, be clearly understood that, 
whatever form of surface transit may come along, more street 
accommodation in the shape of new arterial routes is urgently 
required. As has already been pointed out, London Road 
and Oxford Road have practically reached the ‘' saturation ”’ 
point for surface transit of any kind, and some relief routes 
inust therefore be opened out. | 

The congestion caused by the ordinary vehicular traffic ,in 
the central parts of the city has been considerably reduced 
since the outbreak of war, and it is probable that after the 
war a large proportion of the merchandise transport will be 
dealt with by motor trection. 

The scheme is presented as a whole, but the Traffic Con- 
gestion Special Committee points out that it is not suggested 
that all the proposals should be carried out at the present 
time, nor in the immediate future. Financial considerations 
arising in consequence. of the war would obviously preclude 
this from being done. | l area 

A number of appendices are attached to the report Which 
elaborate the various points dealt with in the latter. ` 

One of these points out that, judging by past experience, 
the population 20 years hence will be one and a half millions; 
the number of journeys per head of population will, it’ is 
estimated, have reached 300, and consequently the total 
passengers carried will be at least 450 millons a year. The 
trafie density on seven of the principal routes varied (at. the 
time of the report, 1914) from four and a half million to.ahout 
three million passengers per route mile per annum, which 
compared roughly with the London tube traffic in density ; 
the average revenue per passenger. was, however, ol the 
order of 1.1d., as against 1.5d.-1.7d. for the tubes, © œ. 

The Committee ‘adds that it is quite clear that the. áon- 
stant growth of passenger traffic on the surface lines anyst 
at no distant date reach a point when the, constructian of 
underground facilities will become an absolute nevessity.. and 
further recommends that a scheme he prepared, so. that. a 
rapid transit system can be dovetailed into the tramway 
systern and the two worked as a combined system., | i+ 

Touching on the use of motor ’buses, it is pointed out that 
if they were substituted for tramway cars on the Rachdale 
Road route, where observation showed a car every 40 seconds 
between 8 a.m. and 9 a.m., a 20-seconds’ service would. be 
required if full inside and outside, while in wet weather.the 
service would require to be æ 10 seconds one, practically 
necessitating a long string of ‘buses nearly the whole length 
of Rochdale Road from Queen's Park to town: |. .: . 

The enormous increase in vehicles would add to the present 
difficulty in finding men to work the rush traffic. The tram- 
ways, in addition to giving £100,000 in relief of rates, pays 
over £30,000 rates on track and repairs, and maintains. practi- 
cally half the width of the principal highways of the city 
at a cost of about £30,000. and these two latter items would 
disappear if ’huses were employed. | 

The Watch Committee’s report refers to the narrow width 
of the streets of the central area, the volume of -traffic 
thereon, and the obstruction to free movement of traffic by 
the tramway cars monopolising the central portion . of: the 
streets, and goes on to suggest that next to widening the 
streets, the reduction or exclusion of tramway traffic would 
do more to relieve congestion that any other course.. The 
time suggested for reduction or exclusion from the central 
area is between 10 a.m. and 5 p.m. It is suggested that. this 
would interfere with public convenience very. little, and that 
the cross passenger traffic could be fully met by the provision 
of motor buses. | j 2 p 
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ELECTRIC DRIVE FOR THE BATTLESHIP 
“ TENNESSEE” eu 
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CONSIDERABLE interest is being taken in the superdreadnoyght 
U.S.8. Tennessec—one of the largest and most powerful 
battleships at present under construction—because it will be 
electrically driven. The displacement of the ship will be 
ee 32,600 tons, and it will have a speed of 2L 
nots. | be oe 
The propelling machinery will consist of four motors sup- 
plied by two turbo-generators, each motor driving one, pro- 
peller shaft and developing 6,700 H2. at 175 R.p.M,. The gur- 
rent for the motors will be furnished by two standard West- 
inghouse steam turbo-driven alternators similar to those used 
in large power ‘houses throughout the country. These will be 
of sufficient. capacity to furnish power to the four motors, each 
of which is capable of developing a maximum of 13,500 H.P. 
The steam turbines are of the impulse-reaction semi-double 
flow type, the high-pressure steam being expanded m, suit- 
able nozzles, and passing through a two-impulse wheel, after 
which it passes through the first reaction expansion, which is 
single-flow. It will then pass through a second expansion, 
which is double-How.,... The,.dummy )piston will be located 
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Uren ecn the impulse wheel and the low-pressure reaction 
stage. 

The turbine speeds will be controlled both from the engine 
room and from the operating room as follows :— 

-From engine room: Throttle valve mechanically operated ; 
quick-operating safety-stop valve, hand-operated; quick- 
operating safety-stop valve, automatically operated by safety 
governor. 

From operating room: Automagic governor control, regu- 
lated by adjustable speed-control valve; an emergency trip 
operated by pull wires for stopping the turbines. 

The guaranteed steam consumption for the main generators 
and auxilharies is as tollows :— 


Speed in H.P.M, S.H.P., Steam consumption, 
knots. Propellers. total, Ih. per s.H.r. 
A 175.0 26,800 11.9 
19 `- 154.4 18,850 11.65 
15 118.3 8,500 12.1 
10 © 81.0 2,600 15.45 


The motors for driving the propellers are of the alternating- 
current wound-rotor type, wound for approximately 3,400 
volts, the stator having two independent windings, one for 
24 and one for 86 poles, enabling different speeds to be ob- 
tained. The rotor winding will have one three-phase connec- 
tion to three slip rings, and will be arranged so that with the 
24-pole connection, the motor will act as an ordinary wound- 
rotor machine, and by means of suitable cross-connections it 
will act as a squirrel-cage machine on the 36-pole connection. 
Each motor will be separately ventilated by means of dupli- 
wate fans mounted on the top. ` 

The motors will have a normal capacity of 6,700 H.p. at 175 
R.P.M. on the 24-pole connection, and 2,125 u.p. at 118.0 
R.P.M. on the 36-pole connection, and an overload capacity 


of 25 per cent. for four hours, or 8,375 H.P. at the maximum 


speed of 185 R.P.M. 

Power from one of the turbo-generators will be supplied 
to the motors at anv speed up to 138 R.P.M., corresponding 
to 13,500 shaft H.P’. Speeds up to 118.3 R.P.M. will be obtained 
by running the motors on the 36-pole connection and varying 
the speed of the turbine. Above this speed the motors will 
be run on the %-pole connection. 

The motors will be operated as wound-rotor machines for 
starting and reversing, the Y4-pole connection being used for 
this purpose. On the 36-pole connection, the motor operates 
as a squirrel-cage machine. Tn starting the motors for run- 
ning on the 36-pole connection, they ‘will be brought up to 
about the normal 36-pole speed, and then thrown from the 
94-pole to the 36-pole connection. In this way the advan- 
tapes of the wound-rotor motor for starting and reversing are 
obtained without the complication of the change-over switches 
for the rotor, and the six slip rings that would be required 
if an ordinary two-speed machine were used. 

The direction of rotation for either pair of motors will be 
changed by the reversing switches. The switching apparatus 
will be arranged so that only the proper levers need be 
thrown to énable any pair or all the motors to be run from 
either generator. 

One of the most important features of these machines is 
the method of insulation. Owing to the conditions under 
which they may have to operate, it was considered essential 
that the insulation used should contain a minimum of fibrous 
material. The windings, therefore, have been so designed 
that only mica is used for insulation in the slots, and any 
fibrous material used is required only to hold the insulation 
in position. All the coils will be given a large number of 
treatments of suitable varnish to seal up all possible inlets 
for moisture, so that the insulation will be moisture as well 
as heat-resisting. The construction adopted permits the tem- 
perature to be raised to 300 deg. F. without injury to the 
machine. 

For starting the propelling motors, liquid rheostats are 
used. These are designed to give a fixed rate of acceleration. 
This type of rheostat gives an infinite number of starting 
points, and will be arranged to limit the rate of acceleration, 
and the current drawn from the generators, to any desired 
amount. 

The control gear, beyond the point of space limitation and 
the necessity of interlocks for making it ‘' foolproof,’’ does 
not differ materially from an installation on land. The 
control and switching equipment in a land power plant has 
developed into a large and expensive part of the installation. 
in many cases occupying more space than the generating 
equipment, but on shipboard special care has to be. taken 
to design it to conform to the restricted space available. In 
this instance the control is so designed that the motors can 
be started singly or in group, also reversed quickly. 

The turbo-generating equipment in the two engine rooms 
and the four propeller motors will all be controlled from a 
central control room communicating with the bridge. All 
operations for the control of the ship will be performed from 
this room except starting the turbines and the auxiliary 
machines. In this control room wil) be placed all the switches 
for connecting the generators to the motors and control 
mechanism for the governors. The only connection from the 
control room to the engine room will be the cables and: pipes 
to the turbine governor, gauge piping, and the shafts of the 
revolution counters. 


All switches and rheostats required for the operation of | 


kJ 


- | 
all intents and purposes that of an ordinary clizoker-bult 


mounted in front of the instrument boards. The switching 
apparatus will give all the combinations that will be re- 
quired, and will all be manually operated. The various levers 
will be mechanically interlocked, so as to prevent any im- 
proper combinations being made. All the circuits will be 
controlled by oil switches, which are arranged in a nov! 
manner so that when open for inspection they are entirely 
disconnected from any live parts. This eliminates the poss. 
bility of any danger due to the failure to open disconnectin: 
switches. | 

In addition tu the mam generating and propelling equp 
nent, there will be furnished auxiliary direct-current turbo- 
generator sets for supplying current for excitation cf the 
alternators, light, power, signals, and the several hundred 
motors used on a battleship for practically all mechanica: 
operations. 

Electricity on board ship finds many uses, such as steerinz 
searchlights, raising anchor, baking bread, operating laundn 
and refrigerating plants, raising big shells from the, magazin- 
to the guns, and many others. 

The auxiliaries for the engine room will be electnica!!: 
driven, and for supplying power for the uses mentioned, «t 
300-kw. geared turbo-generator units will be supplied, fo 
of which are for non-condensing operation, their exhau 
steain entering the main turbines at a suitable point. 

For varying the excitation of the main turbo-generators 
two motor-generator booster sets will be furnished. The- 
booster sets will be capable of “ bucking ” the excitation t: 
zero or “ boosting’ the normal 240 volts bus-bar voltage te 
about 315 volts. 

All the propelling machmery for the ship is being built bv 
the Westinghouse Electric & Manufacturing Co. at Eat 
Pittsburgh, Penn. Similar equipment is being furnished for 
the new battleships Colorado and, Washington, now under 
construction.—Power. 


the main propelling machinery will be operated ‘by levers 


ELECTRIC CANOES. 


ee aa 


Tug Motor Ship and Motor Boat for September 6th contair- 
an illustrated article on the electric canoes which have becom 
popular on certain sections of the River Thames. We ar 
indebted to this source for the following particulars. 

This form of propulsion has the great advantage of runnin: 
practically without noise or vibration, while it is perfect! 
clean to handle, starts with certainty, and requires no 
mechanical knowledge on the part of the person in charge- 
important considerations under existing conditions, wher 
crews Often consist of girls in summer frocks. 

Electric launches have been used on the Thames for mant 
years, and at one time they became very popular, but were 
more or less ousted by the motor launch, which, before the 
war, offered higher speeds at a lower cost. The increas! 


price of petrol has altered conditions, with the result that 
electricity has obtained a new lease of life. 

Our contemporary remarks that it is by ‘no means improb- 
able that electric propulsion for pleasure purposes on inland 
waterways has come to stay, until the small marine meter 


M, motor; B, battery; c, seat; w, steering wheel. h 
Fic. 1.—Section or ELECTRIC CANOE. 
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has been improved so as closely to approach the electne 
outfit in smoothness of running and flexibility, 

Those accustomed to taking their pleasure upon the wat: 
in boats propelled by oars or sails have -always cowplae 
of the noise and vibration inseparable from the small motot 
boat, and many such are willing to sacrifice speed to pe 
and quietness. Another advantage of the electric boit ! 
that it does not appreciably interfere with the enjoymeu © 
those taking their pleasure in skiffs or punts, wbereas th 
ordinary motor launch causes a considerable amount of dis 
comfort to other craft in the way of noise, wash, an m 

There are few motor engines that can even appro | 
steady torque and quiet movement of an electric mow 

-On some reaches, electric launches are to be found 1% 
siderable number, but there is perhaps a rather genen s 
pression to the effect that the motor itself and the xo" 
panying storage battery must necessarily introduce „9 ™ 
weight as to be applicable only to the larger craft. For sot 
years past there has, however, been growing in pop ulanty f 
certain reaches a type of boat that is not as yet $0% 
known. This is the electric canoe, the hull of whi # 
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departing materially from the proportions of the model. 
Additional strength is provided to carry the extra weight, 
and a deck is formed which extends unbroken throughout 
the length of the vessel, except for a short space amidships. 
In this central space is accommodated the electric motor, and 
sometimes also the battery. There is, of course, very little 
head room below the deck itself, so that the space there 
available cannot be used for the accommodation of adequate 
batteries unless they are specially constructed with short 
wide plates. ` 

The first electric canoe, which was launched in June, 1908, 
was built by Messrs. Wilder, at Maidenhead, to the require- 
ments of a customer. The boat was known as the Viren, 
and since that date.it has been superseded by other Vixens, 
each one showing an advance over its predecessor. The 
present Viren is well over 30 ft. in length, and carries an 
unusually large battery. This is of the E.P.S. type, and 
consists of 50 cells rated at 200 ampere-hours. The motor is 
of the Blenheim type, and is rated at 100 volts, 45 amperes. 
Jt is an ordinary two-pole series-wound machine with the 
field windings on either side, and the poles above and below 
the armature. The end thrust is taken by a single thrust 
ball race on the after-end of the armature shaft. The motor 
can run at 25 per cent. overload without undue heating. 
Current 18 supplied to the motor through a simple controller, 
which provides two speeds forward and reverse. When run- 


ning at full speed the current consumption is about 38 amperes : 


at approximately 100 volts, and the average speed attained 
up and down stream is 11 miles per hour. 
provided by putting the two halves of the battery into 
parallel, so that in effect it becomes a 50-volt battery with a 
capacity of 400 ampere-hours. Under these conditions, the 
speed of the boat is about six miles an hour, and current is 
discharged at the rate of 25 amperes. On a day’s run, the 
current consumption may work out approximately to be such 
as to discharge the battery in about eight hours’ running 
tine. The present Viren is, we believe, the fastest craft of 
her type on the river, but she certainly runs very silently, and 
va very little wash up to something approaching her full 
speed. - 

For a canoe of 30 ft. or over, there does not appear to be 
any special object in saving space amidships by putting the 
batteries under the floorboards. If they are carried in.a 
central position with the motor, the accommodation for 
passengers forward and aft of the installation is quite ade- 
quate. Some people, however, prefer electric canoes which 
approximate as nearly as possible in size to the ordinary 
Canadian. In that case, the saving of space becomes im- 
portant, and the use of short cells under the floorboards is a 
marked advance. There would be no object, however, in 
endeavouring to design a motor which can be similarly accom- 


modated, because tht central seat backs must be kept far 


enough apart to ensure that ladies’ hats, however gener- 
ously dimensioned, shall not come into collision across the 
intervening space. The seating accommodation is peculiarly 
comfortable, and in this respect is only equalled by the ordi- 
nary punt. It consists of large-shaped cushions on the floor- 
boards, and. also resting against the sloped seat backs, the 
angle of which can be varied. Some canoes provide comfort- 
able accommodation for eight passengers, but the lines of 
others are such that only the central seats are sufficiently 
roomy to accommodate two each in comfort. . 

The whole of the control comes directly to the hands of 
the driver, while leaving him in every See just as com- 
fortable as his passengers. At one side of him is the con- 
troller, providing full and half-speed ahead and full and half- 
speed astern, as well as a neutral position. On the other 
side is the steering wheel, mounted vertically near the gun- 
wale, and working through the medium of a small pinion 
and ratchet, in conjunction with a bent rod connecting to 
the tiller, as shown in fig. 1. 

The majority of the canoes in service in the Maidenhead 
district have batteries of 30 cells, which are generally adequate 
for a day’s run, unless exceptionally high ds are desired. 
In some the motors are of the submersible four-pole type, 
with separate thrust bearings and special flexible couplings. 
It is generally found that the positive plates of a canoe battery 
will last for four years, and the negatives for eight years. 

Several of the local boatbuilders have their riverside pre- 
mises equipped with excellent charging plants. The regular 
price charged by boatbuilders to boat owners is ls. per unit. 

In the opinion of the writer of the article, the electric 
canoe is bound to increase very largely in popularity. In 
time charging facilities will be thoroughly well distributed. 
Thus, the only limitation of the electric boat en the upper 
river will be removed, since the batteries can always be 
charged up every night, and have sufficient capacity for the 
whole day's run. At present, of course, one cannot depend 
with certainty on finding suitable recharging facilities else- 
where than in a district where craft of this type are already 


use. ; ; 
R The draught of an electric canoe is very small. The sys- 
tem gives the maximum of comfort, is quite free from vibra- 
tion, and is absolutely eilent. It combines, in fact, all the 
merits that one can want short of a capability for developing 
enormous speeds. One imagines that the will not be 
limited to the Thames, but will presently be found in many 
other places, its distribution depending partially on the provi- 


A lower speed is. 


sion for recharging facilities. Beyond this, it has few limita- 
tions. So far as the upper Thames is concerned, the electric 
canoe bids fair to bring about a revolution in mechanically- 
propelled craft. 


WAR ITEMS. 


Big American Electric Signs may be Cut Off.—In order 
to save coal Mr. Garfield, the American Fuel Administrator, 
contemplates the abolition of the famous electric signs in 
Broadway and other big American thoroughfares.—Times. 


Abusi the Trade Protection Certificates. At Bermond- | 


sey, the Military Representative drew ‘attention to another 
abuse of the issue of the trade protection certificates, which 
he characterised as the most flagrant case which had come 
under his notice. It referred to a man who described 
himself as a manufacturing chemist. The Tribunal made the 
most minute Inquiries into his claim, visiting the works, ary! 
took up a very strong attitude, granting him a final period 
of exemptioh. The man took the case to the Appeal Tri- 
bunal, where his claim was disallowed, but he had since 
obtained a trade protection card. At the Appeal Tribunal he 
maintained that he was making Glauber salts, but, in answer 
to questions, he was unable to describe the minute details of 
their manufacture. He was nothing more or less than a 
glorified commercial traveller surrounded by a’halo of verbi- 
age not uncommon to the sect. The Tribunal should protest 


-© strongly against abuses like this, especially when engineers 


and men working in munition factories could not get protec. 
tion cards. The Military Representative added that some men, 
if they had the gift of the ‘‘ gab,’’ could obtain the certifi. 


' cates after they had been turned down by the local and 


appeal tribunals. The Tribunal decided to communicate with 
the Government Department and the local officer responsible 
for issuing’ the cards, stating that unless there was some 
alteration in the mode in which the cards were being indis- 
criminately issued they would consider whether they should 
not suspend hearing any further appeals. 


Exemption Applications.—At the Hampshire Appeal Tri- 
bunal, J. J. Vertue (37, married, Class A) applied for further 
exemption. In June, wken two months was granted, he was 
told to bring a clear statement of his position at the next 
hearing. A letter was now produced from Captain Mayne. 


Chief Electrical Engineer, Aldershot Command, stating that . 


applicant’s partner, F. Burch, was solely and fully employed 
by the War Department on electrical services in that com- 
mand. Vertue said he was now the sole managing director 
of the business. Captain Morley put in a letter from Major- 
General G. F. Ellison, in charge of administration, stating 
that certain work was now drawing to a conclusion. It could 
not conveniently be put out to contract, and for some time 
it had been carried out by labour supplied by Burch and 
Vertue at military contract rates, but it was necessary for 
the firm to constantly apply to the Tribunal for exemption, 
and to avoid this Mr. Burch and his men were taken on 
directly by the War Department. Captain Morley said that 
there were two partners, and he was asking that one should 
serve. A further two months was granted, no further appeal 
to be made without the leave of the Tribunal. 

At the Perth Tribunal, the Warden of Trinity College, 
Glenalmond, appeared on behalf of the electrician at the Col- 
lege, who had previously been temporarily exempted. It was 
pointed out that the man was a discharged soldier, who had 
full charge of the electrical installation, and it had been im- 
possible to get a substitute. Conditional exemption , was 


nted. 

At Camberwell Tribunal. Mr. J. L. Simon, consulting elec- 
trical engineer, of Herne Hill, appeared at the request of the 
Military Representative to show cause why his certificate of 
conditional exemption should not be withdrawn. He was 
36 years of age, and passed for labour at home (C3). He 
stated that he was responsible for the running of the elec- 
trical plant of seven large water and gas undertakings. His 
certificate of conditional exemption was confirmed. 
.At Hastings, exemption held by W. A. Berryman (39, B1). 


- controller examiner to the Hastings Tramway Co.. was 


opposed by the Military Representative. It was stated that 
the a man oa now engaged entirely on night work, and that 
he was not fit for a ee service. The case was referred to 
he Special Medical Board. Se 

At Watford, M. J. Connari (Class A), electrician, sought 
exemption on the ground that he was engaged in a certified 
occupation, and was the owner of a one-man business. He 
claimed to ‘be the oldest-established electrician in the town, 
and put in letters from local firms showing that he was attend- 
ing to their electric plant. As he was dissatisfied with his 
classification, the case was referred to the Tondon Medical 

rd. l 

are Hove, a Military review was made of the case of the 
accountant and chief clerk (37, B1) at the Hove electricity 
works. He is the only male left in the office, but it was 
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urged by the Military that, having regard to his age and 
classification, he would be of more use in the Army. For 
the respondent it was asserted that on account of his health 
he was not fit for military duties. A fresh medical examina- 
tion was ordered. 

Wigan Tribunal had before them the case of 30 men engaged 
on. the Corporation tramways. Lieutenant Pool stated that 
he had gone through the list with the manager, Mr. Buckley, 
and it was decided that three of the youngest men should 
join up, and that the others should be temporarily exempted 
until February Ist. This was acquiesced in by the Tribunal. 

At Sevenoaks, the Electricity Co. appealed for J. H. Wick- 
enden (31, B 2), cable jointer, and J. A. Shaw (30, A 2), engine 
fitter, who was invalided home with malarial fever in 1916. 
The manager stated that they were now running eight-hour 
shifts with three men. Wickenden was given conditional 
exemption, and the appeal for Shaw was refused. 

In an appeal at Stratford-on-Aven by O. T. Kemp (33), 
_ electrician, it was reported that he was working four days 
per week at the electricity works, and that he had been given 
a protection card by the Ministry of Munitions. The appeal 
was respited sine die. 

At Romsey, Colonel Ashley appealed for the retention of 
his electrician (28, C2), and stated that he himself was en- 
gaged on War Office work. Exemption until October Ist. 

At Reigate, the Surrey Asvlums Visiting Committee ap- 
pealed for J. L. Cochrane (34, B1), electrical engineer at 
Netherine Asylum. As he is indispensable, 
Representative assented’ to exemption until February 28th. 

At Gillingham (Kent), the Corporation electric light depart- 
ment appealed for W. A. M. Paton (19), electrical engineer. 
Mr. A. D. Chalmers, borough electrical engineer, stated that 
it had been left to the Military to supply a substitute. and 
the one sent had had to return to hospital. The Military 
Representative observed that a number of women were now 
employed on switchboards, and Mr. Chalmers said: “Can 
vou name one? If the Military authorities supply a substi- 
tute, I am quite prepared to let this man go, but if not, and 
they take him, I cannot guarantee a vontinuity of supply. 
This man is not only a switchboard attendant, he is a charge 
engineer.” The Military Representative: I am sorry for the 
eoncern if they employ so voung a man as charge engineer. 
Exemption, subject to substitution, was granted: 

At Reading. an appeal was made by A. S. Savers (32, B 3), 
electrical engineer, trading as the Felgate Electrical Co. He 
claimed to be in a certified occupation, and that he was more 
successfully occupied in his present capacity than he would be 
if he went into the Army. ‘The Military Representative 
replied that applicant's age took him out of the certified list, 
and added that electrical engineers were badly needed in 
the Army. Three months were conceded. ` 

y 


BUSINESS NOTES. ` 


Prohibited Swedish Exports—The Swedish Govern- 


ment has now prohibited the exportation from the country of all 


electrical machines such as generators, motors. converters, and. | 


transformers. and also parts of such machines, incandescent and 
arc lamps. carbon and metal filaments, current regulators. tele- 
phone and telegraph .apparatus, and electro-technical apparatus, 
such as X-ray machines, wireless telegraphy plant, Kc. 


Schaffer and Budenberg Shares.—The Public Trustee 
is inviting offers, under the Trading with the Enemy Acts. for the 
purchase in one lot of 3,000 ordinary £10 shares in Schaffer and 
Budenbery, Ltd., Broadheath, near Manchester. . 


Japanese Development.—An article, contributed to the 
Japanese Press by a University Professor, states that, as might be 
expected, the unusually larye excess of exports over imports, and 
the consequent increase of specie in the possession of the nation, 
tended to stimulate Japanese enterprise to a remarkable extent. 
The total capital stock of various partnership and joint stock com- 
panies projected during the first six months of the present year, 
including capital increases of existing concerns, is estimated at 
nearly 560,000,000 yen, which exceeds by more than 100 per cent. 
similar projected investments during the corresponding period of 
any previous year. Of the 560,000,000 yen of new capital, nearPy 
190,000,000 yen are devoted to manufacturing industries, 112,060,000 
yen to banking. 56,000,000 yen to mining, 41,000,000 yen to elec- 
trical undertakings, whilethe remainder is distributed among various 
enterprises enraged in cotton spinning, transport by rail and sea, 
insurance, business, commerce, &c.— Board of Trade Journal. 


Trade Inquiries, —H.M. ‘Minister at Bogota, Columbia, - 


reports that a British commission agent and manufacturers’ repre- 
sentative at Cali wishes to represent a British commission house 
which could obtain any articles that his olients may require, 
including small electric motors, lamps, and supplies, to compete 
with German and American goods. The inquirer states that the 
trade in electrical goods, though small at present. owing to the fact 
that electricity has not long been installed in the Cali district. is 
bound fo increase with the development of the country. Applica- 
tions for his name ayd address should be made to the Department 


the Military — 


of Commercial Intelligence, 73, Basinghal] Street, London, RC. 2. 
[Reference 322.} ` wae a já 


Catalogues and Lists.—CENTURY Exxcraic Co., St. 
Louis, U.S.A.—Sixty-four-page illustrated catalogue describing the 
design, construction, &c., of their single-phase, self-gtarting motors, 
ys to 40 H.P., repulsion start induction type, and illustrating their 
application to the driving of machines, &c.. of many kinds. 


NATIONAL X-Ray REFLECTOR Ge., Chicago.—Circulars ihis- 
trating and discussing their reflectors for industrial electric 
lighting fittings, also the Curtis lamp adapter. i l 

INTERNATIONAL TIME RECORDING Co., LTD., 57, City Road. 
London, E.C. 1.—Forty-eight-page publication illustrating examples 
of Dey, Bundy, International and Rochester Automatic Time 
Recorders, and quoting testimonials of users. l 


Bankruptcy Proceedings. — WiLtdAmM Parsons, 63, 
Parade, Leamington, late 66, Regent Street, Leamington, Warwick. 
enyineer.—The Receiving Order in this matter was made on the 
debtor's own petition, and, according to the accounts prepared, the 
liabilities amount to £452, to meet which there are assets of £37. 
leaving a deficiency of £415. The debtor commenced to trade as 
an electrical engineer about 16 years ago, withont capital, in part- 
nership with F. E. Brown, at 46, Regent Street, Leamingten, under 
the style of Brown & Parsons. The only capital was about £50 
put in by Mr. Brown. The business was removed to 63, Parade. 
Leamington, after two years’ trading, and, after a further three 
years, a dissolution of partnership took place. The whole of the 
liabilities and assets were taken over by Mr. Brown, with the 
exception of about £30 cash, and stock to the valne of £100, which 
the debtor teok. With this he immediately started a new busines: 
of his own at 66, Regent Street. Leamington, under the style of 
W. Parsons & Co. Mr. Brown continued to trade under the style of 
Brown & Parsons, at 63, Parade, Leamington, and. in September, 
1918, the business having been in the meantime converted into a 
limited’ liability company, under the name of Brown & Parsons, 
Ltd.. he asked the debtor to assist in the reconstruction of the 
business by subscribing his name, with others, as joint and several 
guarantors of debentures of a new company to be formed for the 
purpose of taking over the business of Brown & Paraons, Ltd. 
which thereupon went into liquidation. This the debtor agreed to 
do without receiving any monetary consideration. and debentures 
to the extent of £600 were accordingly issued by the newly-formed 
company (Brown & Parsons (1913), Ltd.), with the debtor as one of 
four guarantors. At the same time the debtor's business was con- 
verted into a limited liability company, under the style of 
W. Parsons & Co., Ltd.. the capital at that time being about £75. 
and debtor was allotted 750 £1 ordinary shares in the new com- 
pany. For the purposes of obtaining additional working capital, 
debentures were issued for £300, and were guaranteed by the debtor 
and Mr. Brown. In consequence of the liqyidation of Brown and 
Parsons, Ltd., the workmen attached to that business left, and were 
immediately taken into the employ of W. Parsons & Co., Ltd., and 
thereafter the whole of the orders received by Brown & Parsons 
(1913), Ltd., were executed for them by W. Parsons & Co., Ltd.. 
with the result that the formercompany becameindebted to the latter 
company: in a continually increasing amount. The indebtednes 
amounted to £397 in April, 1915, and, owing to the inability of 
Brown & Parsons (1913), Ltd., to discharge such indebtedness, and 
the consequent effect on the business of W. Parsons & Uo.. Ltd., the 
position of affairs was placed before the debenture-holder, who 
commenced proceedings in the Chancery Division of the High 
Court, these proceedings resulting in the appointment’ of Mr. A. E 
Mason, C.A., Dudley, as Receiver. Within a few days of the com- 
mencement of these proceedings, the debenture-holder of . Brown 
and Parsons (1913). Ltd.. appointed Mr. Mason. Receiver im the 
matter. A new business was commenced in July, 1914, under 
the management of the debtor at 84. Tilton Roda, Birmingham. 
under the style of the Birmingham Central Supply Co., for the 
purpose of carrying on a wholesale trade in electridal fittings, &c. 
Mr. Brown put in £200, the debtor. £120, and the debtor's wife 


. £80. The business was shortly afterwards converted into a limited 


liability company, under the name of thé Birmilfgham Céntrl 
Supply Co., Ltd. 120 £1 shares were allotted to‘the dettor, an 
as consideration for the money provided ‘by Mr. Brown and the 
debtor's wife debentures to the value of £300 were issued to the 
debtor's wife, who held them in part’as trustee’ for Mr. Brown. 
The business was discontinued in 1916, the whble of the trade 
creditors: being paid in full with moneys collected from: the book 
debts. A new company was formed early in 1916, to take ovèr the 
stock in trade of Parsons & Co., Ltd., Brown é& Parsons (1913). Ltd.. 
and the Birn¥ingham Central Supply Co., Ltd., the style of this new 
company beihg Parsons & Hodges, Ltd. Debentures were imme- 
diately issued by the new company to the extent of: £600. with the 
debtor as sole guarantor. In addition,tire debtor became guarantor 
jointly with Mr. Brown in or about July, 1913, in respect of deben- 
tures to the extent of £800 issued” by a company known as the 
Shipston Electrical Co., Ltd.. which had been created and was thes 
managed by Mr. Brown. This concern has’ since been: wound up 
by Mr. Mason as: Receiver for the debenture-Roldets. ‘but the 
debtor states that it is not probable that ‘any liahility will. fall on 
him in respect-of this transaction. The -débtor attributes his pai: 
tion to guaranteeing payment of debentures issued by Brown and 
Parsons (1918), Ltd., and W. Parsons &.Co.,:Ltd. He first became 
aware of his position about six.weeks'ago, when he received. aotif- 
cation’ that the assets of W. Parsons & Co., Ltd., were insufficient 
to pay the amount due to the debentare-holder. n 
‘PARFITT, G.J. T. J., consulting electrical engineer, Keynsham. 
near. Bristol.—Supplemental dividend. ` 1s. . 6fd.. pdyable Sept: 
ember 12th, by the Ofciah-Receiver, at 26, Baldwin: Street, Briss. 
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U.S. Electrical Exports to’Canada.—Figures are now 
available showing the foreign trade of Canada for the fiscal year 
ended March 31st, 1917. The total imports of electrical mer- 
chandise during that period -were $6,342,490. as compared with 
$1,896,106 for the corresponding period a year previous. Of the 
1916-17 total, $176,700 came from the United Kingdom and 
$6,149,342, or 97 per cent., from the United States. While these 
figures show that virtually the entire amount of Canadian elec- 
trical imports originated in the United States, they do not show 
the extent to which Canada depends on electrical goods manu- 
factured under supervision of interests in the United States. Many 
of the larger manufacturers in the States have Canadian branch 
factories where electrical goods for Canadian consumption are 
produced. The goods are identical with those manufactured in the 
States. They are made in Canada so as to avoid import duty.--— 
Electrical Railway Journal, ; 


Trade Announcement. — THE CONSOLIDATED PNEU- 
MATIC ToaoL Co., LTD., have taken premises at Egyptian House, 
170, Piccadilly. W. 1, as the Government has commandeered their 
Palace Chambers offices. Telegraphic address: ‘ Caulking-Piccy. 
London.” Telephone: 9215 Gerrard (three lines). 


Book Notices.—Aims and Achievements. The vise ies 
of the Society for Electrical Development. U.S.A., are described in 
this review of the Society's work which has just been issued. The 
booklet is a concise digest of what the Society in doing ; it des- 
cribes its endeavours to combine engineering, publicity, merchan- 
dising, advertising and field co-operation for the benefit of its 
membership and the entire industry. A graphic chart, which isa 
feature of the book, separates this work into three divisions— 
educational work with the public, investigation and educational 
work with other trades and industries, and trade development and 
sales promotion work with the electrical industry itself. In each 
of these fields the Society is doing important work, blong lines not 
duplicated by any other organisation. Upon request, a copy of the 
booklet will be sent free to anyone interested. The address of the 
Society is United Engineering Societies’ Building. New York. 

“The Journal of the Junior Institution of Engineers” for 
September contains a list of 253 names of members serving with 
the Forces, of whom 17 have lost their lives. A useful paper 
on ‘‘ Engineers’ Non-Ferrous Alloys,” by W. Rawlinson, summarises 
the properties, uses, and compositions of a large number of alloys. 

lectricity and its Applications” (the “Hawkins Electrical 


Guide”) Nos. 1 and 6. New Brighton (Cheshire): Edwin A. 
Mansfield & Co. Second edition. Price 5s. per volume (10 


volumes). 


LIGHTING AND POWER NOTES. 


Accrington.—The T.C. fis appointed a Sub-Committee 
to inquire into proposed alterations at the electricity and destructor 
works, the object being to secure the more economical working of 
the two departments, and to be prepared with a complete scheme 
to anticipate the demands of the future. Councillor Welch asked, in 
view of the great losses in the electricity and tramway departments 
during the past year, approaching £12,000, if it would not be ex- 
pedient to prepare an interim report to profit and loss covering 
the six months from March last ; but Alderman Higham, chairman 
of the Committee. said that a report for six months’ working 
would show a greater loss in proportion than one at the end of the 
year, as all electricity works lost more or less money in the 
summer, which had to be recovered on T load. 


Argentina.—The German Electric, “Light Co.’s operatives 
in Buenos Ayres struck on Tuesday night, last week. The Govern- 
ment promptly supplied naval stokers and adequate police pro- 
tection.— Times. 


Australia.—The Electric Light Committee of the Sydney 
City Council has decided, by 5 votes to 3, to recommend that. the 
city eleetrical engineer. Mr. Forbes Mackay, be authorised to visit 
America and Canada within the next few months, for the purpose 
of inspecting large electricity supply systems in these countries. It 
was pointed out that as soon as the necessary plant was obtained 
extensive additions would be carried out at the power house. The 
resolution included an item of £500 for travelling and other 
expenses. -. 

The. Sydney Electric Light Committee recently decided w 
acquire 8 acres of land offered by the Government on which to 
stock an emergency supply of coal, the present stock in hand being 
only 6,000 tons, or about two weeks’ supply ; it was also decided to 
hold in reserve 20,000 tons of coal, and a siding is to be con- 
structed to enable the railway authorities to convey the coal 
direct to the new depét.— Sydney Dazly Telegraph. 

The Queanbeyan (N.S.W.) Municipal Counci. is considering: the 
question of installing an electricity supply system in the town, 
and a poll of ratepayers is to be taken on the proposal. It is 
intended to secure a bulk supply of electricity from the Federal 
Capital power house at Canberra, and the Home and Territories 
De ment has offered to supply for a term of 20 years at 6d. per 
unit for HESE and 2d. per unit for power, with a. minimum 
chkrire to the Council of £250. es, 


° 


The South Perth (W.A.) municipal electric lighting soheine is 
expected this year to show a margin of profit after providing for 
interest, depreciation, and other charges. The town clerk reported 
that the Council could save 2d. per unit on the cost of generation by 
purchasing in bulk from the Perth electricity department at 24d. per 
unit »this would enable the Council to supply'local consumers at 
6d. per unit and still show a margin of profit. The electric light- 
ing account had a ‘credit balance at its bankers of £1,000, and by 
utilising a portion of this and selling the present meters and 
unnecessary plant it would be possible to effect the change-over 
without raising any loan; he urged the Caepncil to make an 
agreement without delay.— Commonwealth Engineer. 

An Order in Council has been issued authorising the City 
Electric Light Co., Ltd., to supply electricity within the extended 
area of the city of Brisbane. 

The Buninyong (Vic.) Shire Council has asked - the Electric 
Supply Co. of Victoria to erect a transmission line in connection 
with the Ballarat undertaking to Buninyong, some 10 :miles 
distant, to supply the town with electricity.. The company Has 
informed the Council that it is intended to increase the capacity-of 
the works at the close of the war, but until then it cannot enter 
tain the application.-— Tendera. l 


Bolton.—SALE oF FITTINGS.—The Corporation ; plas: 
tricity Committee passed a resolution in favour of the establish- 
ment of a separate staff for dealing with electricity fittings, and a 
deputation was appointed to confer with the Gas Committee as to 
carrying out the proposal. At the Town Council meeting it was 


; denied that the Gas Committee .had intimated to the Electricity 
Committee that 


it should leave the gas offices. Councillor 
Crowther, however, said that when the Electricity Committee 
made a similar proposal two years ago, the Gas Committee insulted 
the former by laying it on the table. It was absolutely necessary 
that the two departments should be divided ; there was consider- 
able feelirfg between them, and the further apart they were, the 
better. The minutes were approved. A letter was read from the 
Bolton, Farnworth, and Horwich Building Trade Employers’ 
Association stating that the Electrical Trade Section of the 
Association had been informed that the Electricity Committee 
proposed opening premises for the display of electrical fittings, 
and submitting that if such a course were adopted it would have a 
serious effect upon the private trader. No action was taken on the 
letter. 

1 ! 


Bootle.—PrRovisionaL ESTIMATES.—At the last meeting 
of the T.C., the Electric Power and Lighting Committee becom- 
mended the approval of provisional estimates amounting to 
£71,000 to be incurred after the termination of the war on the 
execution of works and the supply of plant in connection with the 
eleotricity undertaking, and that application be made to the L.G.B. 
for sanction to borrow this amount. An amendment was carried. 
however. that expert opinion and advice should be btang oeore 
the scheme was entered into. eer te 


Bradford.—Mains ExTrnston.—The Electricity Com- 
mittee has authorised the extension of mains across Harewood: 
Street and along Browning Street, including rans io rner equip- 
ment, at a cost of £600. - i 


Doncaster.— STRIKE Norice.—Nearly 800 Corporation 
employés at Doncaster—members of the National Amalgamated. 
Union of Labour—tendered a week's notice on Thursday, last 
week, owing to their demand for an extra shilling a day. in addi- 
tion to the 8s. per week advance already given, not being met. The 
men concerned include gas workers, electricity and tramway men, 
as well as other departments. but not the drivers and conductors 
of the tramcars. To grant the demand would cost the. town 
£5,000 per year, and if the grant were made to all the Corporation 
employés it would cost £8,000, equal to an eight-penny rate. As 
the notices were handed in despite the fact that the matter had 
been referred to the Committee on Production, the Corporation 
decided to take no action. 


Dover. —BULK SUPPLY.—At a special meeting of the 
Electricity Committee. a communication from the town clerk of 
Sutton Coldfield. stating that he was to give evidence before: the 
B. of T. on September 3rd, andi asking for the views of the Com- 
mittee on the subject of electricity supply, was considered. It was 
decided that he should be requested to state that the Corporation 
had under consideration the advisability of extending its under- 
taking by the erection of another station outside the borough, with 
a view not only of meeting the needs of the existing area at the 
present ae and in the near future, but of supplying a larger area ; 
and to point out the position of the Corporation with regard to the 
capital already expended, and the detrimental financial result: that 
might accrue in the event of the Corporation not being ane to 
adopt a scheme of this nature. 


Eastbourne.— YEAR'S Working.—The report of: Mr. 
Brydges, the borough electrical engineer, on the last year’s opera- 
tion of the electricity department, shows that the output sold 
increased from 1,773,737 units in 1915-16 to 1,944,528 tnite in 
1916-17, approximately 10 per cent. The total income for the year 
amounted to £31,212 ; working expefises absorbed £16,768, leaving 
a gross profit of £14 444. After meeting capital charges of £13,601, 
there remains a net profit of £843, as against a deficit of £914 in 
the previous year. This satisfactory result has been achieved 
despite the increase in the price of coal for four months of the year 
of 20 per cent. for an inferior grade of coal, owing to the great 
economy effected by the new Ljungetrém turbine, 


} 
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Foleshilll, —ELecrrRIc Pumpinc.—The Bedworth Water- 
works Committee has under consideration a scheme for installing 
electric plant at the waterworks for pumping purposes. 


- Gillingham.—Tar Or.—The Electricity Committee has 

decided to adapt the'two engines at the electricity works for use 

with tar oil, at a cost of about £250. The cost of tar oil being 

115s, per ton against the present price of fuel oil of 211s. 3d., the 

saving to the end of March next would be £700 to £800, after 
paying for the cost of the apparatus and installation. 


Ireland.—WaTER Powers.—Some of the Irish local 
bodies are supporting the request of the Dublin Section of the 
Institution of Civil Engineers to the Board of Trade Electrical 
Committee to take steps to ascertain the places in Ireland where 
water power is obtainable, and the amount of power at each place, 
together with data giving the volume of water at different times 
of the year. 

At the annual Conference in Limerick of the Irish Municipal 
Authorities’ Association, a letter was read from Mr. J. F. Crowley, 
suggesting that the Dublin, Belfast, and Cork Municipalities should 
nominate each a witness to give evidence before the Board of 
Trade Committee on the extension of electrical power. It was 
pointed out that the matter was of more importance for small 
urban districts than for large cities. 

WIRING PoWERS.—The Association of Irish Municipal Authorities 
passed a resolution asking that power should be given to municipal 
authorities having electrical undertakings to wire houses and 
premises, and to spread the cost ofthe work over a period. 


Launceston. — Prick INCREASE. — Consumers of the 
Launceston Electric Supply Co., Ltd., recently met to discuss the 
company’s proposal to apply to the B. of T. for leave to charge 
more than the present maximum price for electricity. «The meeting 
was adjourned for representatives of the company to atend and 
explain matters. 


Leeds.—Wark Bonus.—An award of a further 2s. per 
week war bonus, on top of the existing 7s., to members of the 
General Workers’ Union in the electricity and pas departments of 
the Corporation, has been extended by the City Council, on the 
‘recommendation of the General Purposes Committee, to all Cor- 
poration officials and workmen whose salaries or wages do not 
exceed £250 per annum. It is retrospective to August Ist. Alder- 
man Wilson told the City Council that the Tramway Men's Union 
officials had agreed to his suggestion that, unless untoward circum- 
atances should arise, the award shouid be considered final. 


London. — CoNFERESCE, ON ELECTRICITY SUPPLY, 
—The Hammersmith Electricity Committee has received a 
letter from the L.C.C. referring to the conference held in 
May, 1915, between its Special Committee on London Elec- 
tricity Supply and representatives of the City Corporation, 
Metropolitan B.C.’s, and the London electric supply companies 
upon the question of the supply of electricity in London, and 
stating that, in the opinion of its Special Committee, the appoint- 
ment by the B. of T. of the Electric Power Supply Committee and 
other circumstances had rendered it desirable that a further con- 
ference should be held at an early date, and asking if the Council 
had any suggestions to make on the subject. The Committee 
pointed out that for some time past the conference of local autho- 
rities owning electricity undertakings in Greater London had been 
in consultation with the Metropolitan supply companies with the 
object of formulating a scheme for pee ae in order to give 
effect to certain suggestions of the B. of T. The last-mentioned 
conference was representative of the majority, if not all, of 
the electricity undertakings in Greater London, and a Joint 
Committee of the Engineers had a report in course of 
preparation which it was proposed to present to the con- 
ference at an early date. Meanwhile, the Committee had received 


a letter from the hon. secretary of the Conference inviting s 


the Council to attend a further Conference on September Sth, to 
consider the following resolution adopted by the Executive Com- 


mittee of the Engineers’ Conference, it being felt that. although | 


the Engineers’ Conference was called for the purpose of reporting 
upon ways and means of giving effect to the suggestion contained 
in the above-mentioned letter from the Board of Trade, as the Board 
of Trade had extended the scope of its proposals, the reference to the 
Engineers’ Conference should be extended accordingly, viz.; —That 
as the Board of Trade Electric Power Supply Committee now 
sitting has been constituted without any representative of the 
electrical interesta—municipalities, purchaseable companies, or rail- 
ways—in Greater London, it is desirable, in the opinjon of the 
. Executive Committee of this Conference, that steps should be 
taken to place thé financial and statutory position of all these 
electrical undertakings before that Committee. 

War WAGES.—The Hammersmith Establishment Committee 
recommends the B.C. to grant the latest award of the Committee 
on Production of 3s. per week to eight fitters and 1s. 6d. per week 
to three youths in the electricity department, as from August Ist. 

_ LINKING-UP SCHEME.—The Hammersmith, Battersea, and Fulham 
Councils have decided to submit the matters in dispute between the 
_ three Councils with regard to the terms for the proposed intercon- 

nection scheme, to an arbitrator to be appointed by the B. of T., 

whose decision is to be final. 


Maidstone.—The T.C. has applied to the L.G.B, for 


leave to borrow £1,800. for mechanical coal-handling plant at the 
clectricity works. ‘The Ministry of Munitions has granted a 
iority certificate, and the plant is estimated to save £350 a year. 
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Oldham.—The latest return of the Corporation Elec- 
tricity Committee shows an increased output on the corresponding 
period of last year, a reduction in the coal consumption, the 
amount per unit being given as 2°95 as against 3°30 lb., and a higher 
efficiency, 78°67 per cent. as against 78°01. 


Portsmouth.—PRice Increase.—The Electric Lighting 
Committee recommends increased charges of 20 per cent.—which 
will make a total increase of 45 per cent.—for power and heating. 
and'a 10 per cent. increase—making 30 per cent. in all—for light- 
ing. from the end of December. , 

The Committee has secured the promise of a P. 4 certificate to 
enable the work on the new turbine to be carried out with all 
possible speed. 


Rochdale.—Satisfactory progress in the electricity under- 
taking was reported by Sir James E. Jones at the T.C. meeting. 
He pointed out that a year ago only four of the eight Lancashire 
boilers and two of the six water-tube boilers were in running con- 
dition, and there were many other troubles; from August to 
December, 1916, they were only able to give consumer about half 
the supply they required, and some consumers had to be stopped 
three and four times a week. He was glad to say this was past 
history. There were only six stoppages from April to July, and 
only one since then. During the last seven weeks the works had 
turned out 50.000 units a week more than a year ago. equal to an 
increase of 15 per cent., and the total increase since April lst was 
half-a-million units. They were still waiting for certain plant. and 
for months they had been working without any spares. liable to 
stoppages, and working up to their utmost capacity. It would be 
early next year before the alterations and improvements showed 
their full value in economical working. Mr. F. H. Rudd had prac- 
tically overcome the difficulties, and the Committee unanimously 
recommended his appointment as chief electrical manager at a 
salary of £400 rising to £500 in two years. The appointment was 
approved. 


Sheffield. New P.ant.—Extensions of mains are to be 
carried out at anlestimated cost of £7,100. Of the total, £5,202 
are to be spent in extensions to Messrs. Kayser, Ellison & Co.'s 
works. A plot of land adjoining the Neepsend power station is tu 
be purchased at £125. The Finance Consultative Committee has 
approved proposals of the Electric Supply Committee with regard 
to spending £560,000 on the Blackburn Meadows power station, 
installing machinery, &c. 


Swansea.—The Electric Lighting and Tramways Com- 
mittee has received a communication from tthe Amalgamated 
Society of Engineers, asking that the wages of the engineering 
employés at the generating station he advanced 3s. per week, in 
accordance with the latest award. It was decided to grant 3s. per 
week to two of the men, and to refer the cases of the other three to 
the Council to decide. The new water-tube boiler about to be 
erected at the generating ‘station is to be installed in a temporary 
position pending the Government permission to allow the Corpora- 
tion to proceed with the main reconstruction scheme, which 
involves a complete readjustment of the boiler house. 


Walsall.—The engineer is to prepare a schedule of the 
plant at the Wolverhampton Street works about to be placed out 
of commission, and to advertise for tenders for the purchase of 
such plant. An appeal is to be made against the assessment of the 
Wolverhampton Street works, on the ground that since the 
Birchills generating station commenced to operate, the former 
station has been over-assessed. 


West Hartlepool.—PRIcE INCREASE.—At a meeting of 
the T.C. on the 4th inst., a recommendation of the Electricity Com- 
mittee that the increase recently made in the charges for energy 
to ordinary consumers should be 15 per cent., instead of 10 per cent., 
was agreed to. 


Wolverhampton,—I.oans SANCTIONED. — The L.G.B. has 
sanctioned the borrowing of £2,064, £56,452, £9,218, £8,387, and 
£2,000 for the purposes of the electricity undertaking ; the Bosrd 
has also sanctioned loans for £178 ‘and £476 in connection with 
the same department. i 

YEAR'S WORKING.—The report of the year's working of the elec- 
tricity department to March 31st last showsgross revenue £74,732,80 
increase of £8,778 on the previous year; of this amount, power 
supply shows an increase of £10,315, while the supply for lighting 
shows a decrease of approximately £700. After deducting working 
expenses, there remains a gross profit of £27,796 ; interest, sinking 
fund, and income-tax charges absorb £25,669, leaving a net profit 
of £2,127, which has been carried to reserve, which stood at 
£14,944 at the end of the financial year.. The units sold amount to 
17,161,275, as compared with 15,280,697 the previous year, 8P 
increase of 1,880,678 units, or 10 per cent. during the year; the 
equivalent of 15,479 32-watt lamps were connected to the mains 
including 572 H.P. additional motors. 


TRAMWAY AND RAILWAY NOTES. 


Aberdeen.— YEAR’s Worxkinc.—The report of the year’ 
working of the Corporation tramways to May 31st last shows thst 
the total revenue was £100,073, an incréase of £5,745 on the pre- 
vious year. Working expenses amounted to £64,026, an incres* 
of £5,828, and after payment of £27,283 for interest and sinking 
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fund and other charges, there was a net profit of £8,763, as against 
£9,697 in 1916 and £11,000 in 1915. Of this £2,921 has been 
allocated to the relief of rates and £5,842 carried to the reserve 
acoount. During the year £623 was expended out of capital, 
making a total capital expenditure of £369,392. The depreciation 
and renewal funds stand at £177,666, the sinking fund at £63,241, 
and the reserve account at £49,113, making a total of £290,020. 
Mileage run 2,033,793, an increase of 65,178 miles ; electricity used 
2,543,875 units, an increase of 62,491 units, at an average cost of 
‘839d., as against ‘841d. in the previous year. During the year 
28,623,659 passengers were carried, as compared with 26,593,730 in 
the previous year. 

 Anstralia, — According to the Sydney Evening News’ 
included in the cargo of the s.s. Mongolia, which was sunk, was a 
large quantity of material intended for use in connection with the 
Victorian railway electrification scheme. The Victorian Government 
has restricted ita programme for the electrification of the railways, 
but intends to proceed with certain work on suburban lines, which 
will be further delayed by the loss of necessary material. 


Blackburn.— Lhe Lancashire and Cheshire Tramways 


Managers’ Association has been invited by the Electricity and’ 


Tramways Committee of the Blackburn Corporation to hold its 


next meeting in November at Blackburn, and Councillor Higham - 


(vice-chairman) and Mr. Cowell (tramway manager) have been 
authorised to make the necessary arrangements. ' 


Bradford.—The tramway service is suffering considerable 
dislocation, owing to the large number of cars which have to lie 
up in the sheds awaiting repairs, on account of the shortage of both 


labour and materials. It is understood that one car’ has been 
practically taken to pieces to provide parts for the repair of other 
cars 


of Brentford Union has had under consideration an appeal from the 
London United Tramways Co. for a reduction of their assess- 
ment which was fixed some years ago, and confirmed by the 
Divisional Court and the Court of Appeal, at the following figures :—- 
Gross, £40,537 ; rateable, £10,302. The grounds of the companys 
appeal were depreciation and falling-off in the patronage of the 
lines. The Guardians’ assessor (Mr. R. C. Lowe) reported that the 
company asked for a great reduction——practically to nil. The 
Guardians were unable to agree to the new figure. The official 
statement prepared for the Receiver for the debenture-holders 
showed that the company had been unable to set aside much for 
repairs of rolling stock. The consideration of the matter was not 
concluded. | ! 


Giasgow. — TRAFFIC Returns.—For the first three 


months of the current financial year of the Glasgow Corporation . 


tramways, commencing on June ist, the receipts were £348,860, as 
compared with £308,221 for the corresponding period of last year. 
The number of passengers carried was 104,380,398, as against 
94,543,964 last year. ; 
Manchester.— TRAFFIC CONGESTION RerorT.— The City 
Council, without committing itself to the details of the schemes, 
has approved the general principle of the report of the Traffic Con- 
gestion Committee. Ald. Wilson, who said that nothing could be 
done at present, because of the Government ban on expenditure. 
thought the provision of the tramway terminals would be the first 
step which the Council would be asked to sanction, as it would 
relieve the traffic in the centre of the city by 50 per cent. Over 
13 million more people were carried by the Manchester tramways 
Yast year than in the previous year. 


Sheffield. Estimates of proposed schemes are to be 
considered for the lowering of the road under the Midland Railway 
Co.'s bridge at Brightside, so as to enable double-decked instead of 
single-decked cars to be run along this route. Negotiations have 


Brentford. RATING APPEAL.—The Assessment Committee i 


Sier 


been opened with the Urban Electric Supply Co., Ltd., Glossop, for . 


the sale to the company of single-decked cars. 


U.S.A.— ELECTRICAL VEHICLE PRoGREsS.—It is estimated 
that there are now over 250 industrial electric motor vehicles in use 
in Washington, U.S.A., a city which has always been regarded as an 
ideal district for electrics owing to its level and good roads. 


TELEGRAPH AND TELEPHONE NOTES. 


Canada.— Lhe new Canadian National Press Service will 


operate 12,000 miles of leased wire, connect Sydney, Cape Breton, 
with Victoria, British Columbia, and employ 90 telegraphists. By 
the new organisation Canadian newspapers in the Atlantic and 
W estern Provinces are relieved of dependence upon American news 
agencies. The enterprise is made possible by the active sympathy 
of Sir Robert Borden and a Federal grant of $50,000 (£10,000).— 
The Tomes, n : 


German News Service. —According to the Svenska Export, 
thoe dependence of German mercantile interests on Lloyd's for 
marine information in peace time, and the absolute cessation of 
this supply since the outbreak of the war, have led to the forma- 


tion of an organisation intended to provide the necessary informa- 


\ 
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tion independently of British sources. For this purpose, and to 
free Germany from the network of British submarine cable systems, 
wireless telegraphy-will be employed on a large scale. 


Telephoning from a Moving Train.—Successful expert- 
ments with a telephone apparatus installed on a railroad car were 
carried out recently on the Canadian Government Railways, writes 
the United States Consul at Moncton, N.B., Canada. Reports of 
the tests state that the communication established was in every 
way satisfactory, although the train was in motion. There was no 
difficulty in hearing distinctly every word of the messages 
exchanged. The experiment was tried on a double-track line 
where the rails were properly bonded for the block signal system, 
but it is claimed that equally good results can be obtained on any 
track where the rails are similarly bonded, without regard to the 
presence or absence of a block signal installation.— 7. and T. Age. 


-m ————— 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Australia, —MELBOURNE.—October 10th. Department 
of the Navy. Pumping plant and equipment for the Commonwealth 
Naval Dockyard, Cockatoo Island, Sydney. Specifications from 
the Director of Navy Contracta, Melbourne. i 


Dublin.—September 13th. Electricity Supply Committee. 
Supply and installation of one Green's economiser, See “ Official 
Notices ` to-day. 


Kirkcaldy.— October 2nd. Corporation. Converting plant 
and switchgear. See “Official Notices Ă“ to-day. 


i 


London.—H.M. COMMISSIONERS OF Works.—September 
18th. Twelve months’ supply of incandescent electric lamps. See 
“ Official Notices” to-day. 


Manchester.— September 17th. B. of G. Installation 
of a telephone system at the offices, All Sainta. Particulars from 
Mr. J. Macdonald, Clerk. ' 


Warrington.—September 19th. 
yoods at the Workhouse, Warrington, 
Mr. A. Bottomley, Clerk to the Guardians, 


Warrington. 


Supply, £e., of electrical 
or Cottage Homes, Padgate. 
Bewsey Chambers, 


en cea et meme OTT 


CLOSED. 


Bradford. — Electricity Committee. One 
transformer : Brush Electrical Engineering Co., Ltd. 


Kettering. — .D.C. Tenders received for *06 feeder 
cable, feeder pillar, &c. :— | 


800-K.V.A. 


Siemens Bros. & Co., Ltd. .. .. (accepted) £1,787 
Semene Phillipa, Ltd. +. eee cette LTG 
Henley’s Telegraph Works Co., Ltd. 1,788 
B.I. & Helsby Cables, Ltd. .. ae ‘ck 1,790 
Callender’s Cable & Construction Co., Ltd. 1,897 
W. T. Glover & Co., Ltd. ts zi oe ic .. 1,889 
Macintosh Cable Co., Ltd... (Incomplete) 1,758 
Pirelli-General Cable Co., Ltd. (Incomplete) 1,108 


| London, —HamMersaita.— Electricity Committee :— 
W. H. Bowater & Co., Ltd.—150 tons per week for 12 months of Holly Bank 
Welsh slack coal, at 21s. 3d. per ton at Shepherd’s Bush Station, or 
23s. 6d. per ton alongside the works in barges. , 


Repairs to coal conveyor :— . 
.. £79 


F. Bird & Co. .. (accepted) £59 Luc & Co. .. “a i 
Cadogan Iron Works .. ... ‘68 Wicks & Dale ha si .. 80 
C. Jenkins & Co. D .. £89 
Repairs to boiler insulating valves :— 
Dewrance & Co. ee ee £101 A. Turnbull & Co. ee ee ‘ee £106 
Glenfield & Kennedy .. «2 198 


. Hopk son & Co., Ltd. ; 
4) Hop iy (recommended) 147 


Baths and Wash-houses Committee. Stand-by motor for use in 
the event of a breakdown :— . 
e . £71 


Marryat & Place .. š i Marshall & Plumtree .. £84 

Marryat & McNaught... -- 73 Victoria Electric Co. .. 80 

Langdon Davies Elec. Motor T. Barton&Co. .. -- ++ 84 

Co. -- ae oi (accepier) J4 Drake&Gorham_.. a i. 98 
Rubery, Owen & Co. .. ne .. £125 


e LJ e l 
Sheffield.—T.C. Electricity Department :— | 
Staveley Coal and Iron Co., Ltd.—2,000 four-inch c.i. cable pipes. 
British Electric Plant Co., Ltd.—Two 6-stage centrifugal boiler feed pumps. 
~ Sunderland.. — T.C. Fairgrieve & Co. — Rewinding 
armature of 250 KW. motor generator at Dunning Street Works. 


Wolverhampton.—Corporation Electricity Committee :— 


Alley & McLellan.—Valves for pumping plant, £226. 

Rees Roturbo Manufacturing Co., Ltd.—T wo motor-driven pumps, £334. 
Electric Construction Co., Ltd.—Motors for new plant, £1,272. 

Film Cooling Towers, Ltd.—Cooling towers, £5,444, 

John Spencer, Ltd.—Steam feed water pipes, £280. 


-oz see t 
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FORTHCOMING EVENTS. 


Institute of Metals. ~-Wednesday, September 19th. At4p.m. At Burlington 
House, Piccadilly. Annual autumn meeting. 


ron ana steel Institute.—Thursday and Friday, September 20th and 21st. 
30 a.m. At the Institution of Civil Engineers, Westminster, B.W. 
ee meeting. 


Municipal Tramways Association (Inc.).—Thursday and Friday, September 
20th and 2ist. At ll a.m. At the Savoy Hydro, Blackpool. Annual 
general meeting. 


a manne em ee a 


NOTES, 


The Evening Press and Industrial Unrest. —We have 
heard a great deal during the past six months concerning industrial 
unrest. The Government, after investigating the causes by means 
of District Committees, decided to adopt certain measures designed 
to remove them. We think it is a great pity, therefore. that 
irresponsible evening newspapers. which probably would have far 
smaller circulations but for their efforts to be sensational, are 
allowed to publish disturbing announcements respecting new and 
drastic National Service schemes which will “rope in” every 
man not already with the Forces. Premature and unofficial 
statements of this kind, which are officially contradicted in the next 
morning's papers, should be deprecated most strongly. The Censor 
is very particular about some things —Why does he allow this ? 


National Insurance (Unemployment) Acts, 1911-1916. 
—The following is a further decision of the Umpire. Contribu- 
tions are payable in respect of :— 

2,387 X. Workmen engaged in attending automatic machines 
for welding wire together to form the reinforcement for concrete. 


Educational.—UNiversity or DLonponx, Goldsmitlis’ 
College, New Cross. S.E.—Envineering Department. The new session 
commences Monday. September 2tth. Full particulars are given in 
our advertisement pages to-day. 

BATTERSEA POLYTECHNIC, — 


The new session opens on Sep- 
tember 25th. 


Special classes are provided for the training of men 


und women munition workers. courses for women inenvineering '’ 


tracing. and free courses for disabled soldiers and sailors in 


engineering, electrical testing and switchboard work, Xc. 


Copper for Cables.—With regard to the regulations 
issued by the Ministry of Munitions Priority Department. dated 
June 2nd. 1917, governing the manufacture and supply of insulated 
copper wire and cables, the arrangement made by which for a 
period of three months a monthly ration of copper for insulated 
wire or cable for repairs and maintenance for definite classes of 
work was placed in the hands of the Cable Makers’ Association for 
distribution, came to an end on August 31st. Since this arrange- 
ment was made, the Copper Department has allowed copper to be 
supplied for repairs and maintenance to industrial machinery under 
the customer's own “B “` certificates. 

The Cable Makers’ Association therefore suggested to the 
. Priority Department that it would simplify matters to discontinue 
the rationing arrangement, and we are informed by Mr. Llewelyn 
B. Atkinson, secretary to the Association. that this procedure has 
been adopted. 


Lead: Ministry of Munitions Order.—Last week, says 
the Zimes, the Minister of Munitions gave notice of his intention 
to take possession as from September 1st until farther notice of all 
pig lead, whether virgin or remelted, old and scrap lead, and lead 
residues, situated in the United Kingdom, excepting all such lead 
as may be in the possession of or due under an existing lawful con- 
tract in writing for future delivery to a manufacturer for use in 
such manufacturers own works, and all such lead as may be 
rpecially excepted under the written authority of the Minister of 
Munitions. The lead of which possession is taken until further 
notice will be paid for by the Minister of Munitions on delivery. 
A full copy of the Order will be found in the London (razette for 
September 7th. 


Factory Operations Delayed by Workers.—At Smeth- 
wick, on September 6th, several men, by occupatian ash-wheelers 
and bunker men, were summoned at the instance of the Shropshire. 
Worcestershire, and Staffordshire Electric Power Co. for.neglect of 
work. According tothe Birmingham Post, Mr. Chapman, for the 
prosecutors, explained that the men absented themselves from work 
on various days in August. and the resultant loss was no less than 
£300. On one occasion the conduct of the defendants resulted in six 
or eight large works being compelled to stop, and 1,000 hands were 
unable to work. Defendants contended that on occasions seven 
men had to do the work of nine, and they were not physically 
capable of doing it. The mayistrates ordered each defendant to 
pay £5 damages and 12s. costs, remarking that discipline. must be 
maintained. It was stated that if the men returned to work and 
worked regularly the company mous mu pernenceny deal with 
the question of damages. 


Belfast Electrical Strike Ended.—At a recent sitting of 
the General Munitions Tribunal for Belfast and North-East 
Ireland, the Belfast Corporation summoned 32 employés in the 
electricity department for alleged contravention of the Munitions. 
of War Act, 1915, by taking part in a strike in connection with 


— 


a difference as to terms or conditions of. employmenť, without 


such differences having been reported to the Board of Trade and 
21 days having elapsed from the date of such report, and said 
differences not having been during that time referred to the Board 
of Trade for settlement. 

Mr. A. J. Lewis, who appeared for the Corporation. explained 
that, in the opinion of the Corporation, the case was, perhaps, the 
most serious that had come before the Tribunal since it was called 
into existence. The 30 defendants were employed in the electricity 
or the electric power department of the Corporation. That was a 
separate and distinct department of municipal enterprise, with 
management of its own. and with internal arrangements of -its 
own. It was not pretended bythe men that they had any grievance 
or any cause of camplaint against the Corporation. Their wages 
were oud, their hours of labour reasonable, and their periods of 
rest abundant. They formed the idea, however—a wholly erroneons 
idea—that other employés in the Corporation, employed in an 
entirely different department—namely, the tramway. depart ment-- 
had a grievance ; and although they had no cause of camplaint 
themselves they had. in sympathy with the grievance of other men. 
thrown down their toals at a moment's notice and gone ont on 
strike, A constant supply of electricity was. necessary not merely 
tor the lighting of the immense industrial works in the city. but 
many of them were driven by that power. and. of course. if it was 
withdrawn, the consequences might amount to almost -a catas- 
trophe. He did not. need to point out how mnch greater the eatas- 
trophe would have been in France and Flanders if the supply of 
munitions were diminished in the slightest degree. The -only 
notice the men gave was in a telegram that was addressed to- the 
Town Clerk, City Hall. and sent at 11.30 p.m. on August: 23rd. 
which stated :—" All members of Electrical Trades Union are on 
strike as and from 6.30 a.m., August 24th, owing to. tramway 
manager's action in reducing wages.” That was clearly in contra- 
vention of the Act, which provided that they must report. their 
differences to the Board of Trade and allow 21 days to elapse frou 
the date of such report. 

Mr. T. W. Bloxam, manager of the electricity départment. gare 
formal evidence. 

After an adjournment and consultation. Mr. Lewis announced 
that the Tribunal would not be further troubled with the case, a3 
the defendants had agreed to yo back to work unconditionally. 

The order of the Court was that the men should vo back to their 
work that morning. and continue at their work until such time as 
their cases were finally disposed of by the Tribunal. The perona 
undertaking of the men to this effect was accepted. .- 


`- 


Electric Signals for Constables. —In the ery pt at Leeds 
Town Hall on Thursday, last week, a demonstration took place. before 
the superintendents, inspectors, and sergeants of the Leeda Special 
Constabulary, of an electrical signalling apparatus for cénstables 
on point duty at night. The inventor is Mr. Whiteside. eléctrician 
at the Grand Theatre, who fs himself a special corstable. It is a 
light dry battery, strapped to the lower part of -the back by a belt. 
with cross-over straps in front. From the battery three fiexible 
Wires run, one to a red electric bulb in the centre of the shoulders 
at the back, to safeyuard the constable at the rear, and the two 
others to the hands, one of which carries a red light and tbe oiber 
a white one, so that the constable may hold up traffic with the red 
and wave traffic forward with the white. The wires to the hands 
are attached to two metal rings on the thumb and forefinger. 
which, when brought into contact, light a metal filament bulb. in 
the centre of the hand. Six of these outfits are to be supplied for’ 
special constables on point duty during the first of the dark 
evenings now approaching, and, if the trial is suctessful, the 
system is to be applied to the regular police. - 


Volunteer Notes.—County OF LONDON VOLUNTEER 
ENGINEERS (FIELD COMPANIES). Pee i Balderton Se 
Oxford Street, W. 1. l 

ae for the week, by Lieut. Colonel C. B. Clay, V.D., ‘obmmianding _ 
er for the Week. —Second Lient. E. A. Ullman. __ : 

Monday, he ain 17th. T neces arene (searchlight) fo tor No. dj 
pany, Rig alf any, at nc o Compeny, 
Half Company. Si g Class, 6.30. 7 Reoruite’ Drill, 6.80 

Tuesday, September 18th.— Physical drill and bayonet fighting, > 

Wednesday, September 19th.—Drill and elementary bridge Sonstrantion . tor 
No. 1 Company, Left Half Company. 

Thursday, September 20th.—Dril) and elémentaty bridge constraction tot No.3 
Company, Left Half Company. Signalling Class, 6.90. Ambulance Class, 6.9. 
Friday, September 2ist.—Technical instruction (searchlight) for No. 3 Com: 

y, Left Half Company, a at t ea. Street, Drill, No. 8 Company, 

alf Company. Recruits’ D 

Sunday, September 23rd. Ee e 8 Parade for technical instruction at 
Esher. Parade at Waterloo Station, 8.45 a.m., opposite No. 10 Platform. 
Uniform, haversacks, and water-bott ie to phe worn. Mid-day. rations to be 
carried. Compulsory for ‘‘A '' and “ B’ , 


(By order) ae Yeanmry, Capt. and Adjutant. 


Tramway Allotment Holders.—A successful show, of 
allotment produce was made by the employés of the Bradford city 
tramways. There were two sections, one for the produce of 
experienced gardeners and the other for war-time Siictient holders 
only. There were 132 entries in the one and +31 in the other. 
Much good produce was displayed. The lady supervidors of the 
ttamways provided a special prize in the shape ‘of: a- rose bowl, and 
other prize givers were Sir James -Hii Bart., M.P., and Mr. C. J. 
Spencer, the tramway manager. The show was opened: by Mr. 
Enoch ‘Priestley,chairman of the Tramways Committee. ak the 
produce was subsequently sent to the, local war hospital. . 


Exports to China.—The London Gazette ‘for Septerile 


lith contains names of further, bodies and persons to whom 
exports to China may be consigned.” 


o 
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Lightning Storm.—On Wednesday evening last week an 
electric storm of exceptional violence was experienced in’ London 
and the surrounding districts. The lightning played in vivid 
flashes for four hours, and was accompanied by heavy peals of 
thumder and torrential showers of rain. Floods resulted in the 
S.W. area, and caused much damage to houses and gardens. 
Several buildings were struck by lightning. 


‘Appointments Vacant.—Station engineer (60s.) and 
engine driver (40s.), for the oil-driven power station in the Northern 
Command ; assistant (temporary) to take charge of the medical 
electrical department, including installation work, of the Royal 
Baths. Harrogate ; chief assistant engineer (£230) for the Chester- 
field Corporation Electricity Department: assistant lecturer and 


demonstrator. in electrical engineering (£200) for the Battersea ) 


Polytechnic. See our advertising pages to-day. 


Our Commercial Intelligence—The Council of the 
Asgsocixtion of Chambers of Commerce of the United ‘Kingdom 
regard the proposals put forward by the Board of Trade and the 
Foreign Office on commercial intelligence as a “compromise,” 
which, while open to objection, is a step in the right direction. 
They hold that it affords a foundation upon which other reforms 
ray be based. and that it does not preclude development in the 
direction of a Ministry of Commerce. 


Chambers of Commerce and Banking.— According to 
the Zimes, the Council of the Association of Chambers of Commerce 
has. passed a resolution urging that as the revision of the charter 
of the Bank of England is likely to come before Parliament in 
the near future. the operations and functions of the Bank of 
England should be referred for investigation by a Government 
Committee appointed for the purpose of inquiring into the position 
of the Bank—-(a) As the national bank of the Empire; (/) as a 
possible closer co-operator with the banking institutions of the 
country in promoting trade and commerce at home and overseas. 


Coal Prices.—A Order has been prepared by the Con- 
troller of Coal Mines for the purpose of regulating the charges 
made by coal factors and merchants. The prices chargeable by 
the owner of the coal at the pits mouth are already controlled by 
the Price of Coal (Limitation) Act, and factors’ and merchants’ 
charges have for the past two years been the subject of voluntary 
arrangement between the merchants and the Board of Trade or 
local authorities, which have, on the whole, been successful in 
maintaining prices at a reasonable level. In certain cases, 
however, the number of which is not large, relatively speaking, 
complaints have been made from which it is clear that excessive 
charges have been made, and the Controller of Coal Mines has 
taken the opportunity affordéd by the introduction of the Coal 
Transport Reorganisation Scheme on Monday last to cancel all 
contracts for coal for inland consumption on that date, so that 
there shall be a general review of colliery companies’ and whole- 
sale merchants’ prices. ry l 

For the purpose of this review of prices, the Controller has 
addressed to the collieries a series of instructions dealing with 
certain points which have from time to time been the subject of 
disputes between sellers and purchasers, and the Wholesale Coal 
Prices Order issued on September 5th specified the maximum 
charges which factors and wholesale merchants shall in future be 
entitled to make. | ; 

Particular attention is called to the fact that in order to avoid 
interruption of supplies as a result of. the general cancellation of 
contracts, it is laid down in the Order that deliveries shall in 
all cases continue precisely as if the contract were in existence. 
Itis also provided that in no case shall there be any inorease in 
price without the consent of the Controller. ; 

The Order referred to above contains the following provisions :— 
. .1..The price at which a factor or merchant may sell coal in 
railway wagon or barge load, or cargo, to a consumer or to a retail 
coal merchant for resale by him to consumers shall, except as 
hereunder provided, not exceed the pit price chargeable by the 
owner of the mine at which the coal was produced. or in the case 
of washed fuel. the price chargeable for the fuel at the washery 
by the awner of the fuel by whom, or on whose behalf it was 


washed, in addition to the actual cost of transport (in which cost | 


no charge shall be made by the seller of the coal in respect of the 
office expenses, salaries, or other overhead charges or loss in 
handling) by more than the following amounts :— : 


» Coal purchased by railway companies in Great 


ee Britain (not for consumption on locomotives) 6d. per ton 
= Coal consumed in national factories... TO oes 

~~ Coal consumed in gas and electrie supply 

undertakings in Great Britain ens we «OO, 


‘ All coal sold for consumption in Ireland, 1s.3d. per ton. Where coal 
sold direct to a consumer not having rail or wharf accommodation, 
-who makes his own cartage arrangements. is delivered in railway 
wagon by the factor or merchant in quantities less than 30 tons, 
the amount chargeable in addition to the price at pit or washery, 
and the transport charges as above defined, shall be 2s. per ton. 
unless the consumer has ordered not less than 500 tons of the coal 

_in question: for delivery over the following 12 months. 

-s Where coal is dealt with by more than one factor or merchant 
before’ reaching the’ consumer or retail merchant, the above 
aradurts shall be divisible between the different factors and mer- 

chants ; and each seller shall at the time of the sale inform the 
. purchaser how much of the above amounts is included in the price, 
in order that. the maximum price may not be exceeded. 
In the case of washed fuel, where loss of weight in transit is 
borne by the factor or merchant, a charge may be made by the 


factor or merchant in respect of such loss by way of addition to 
the price per ton-at which the fuel is sold to the consumer, not 
exceeding in any case 2 per cent. of such price. 

Where payment is not made by the consumer or, retail merchant 
before the date on which payment is due to the original owner of 
the coal, or within 30 days of delivery of the coal, whichever is the 
later, the factor or wholesale merchant may make a reasonable 
charge in respect of credit to the consumer or retai] merchant. 

The maximum charges specified in this article, including: the 
transport charges, may be increased or reduced by the Board of 
Trade, either generally or as respects any particular class of busi- 
ness, or any individual contract or sale. 

2. All contracts for the purchase or sale of coal in the United 
Kingdom under which deliveries were being made, or were due 
prior to September 10th, 1917, are hereby abrogated, provided that 
notwithstanding such abrogation, the seller shall continue to 
deliver to the purchaser, and the purchaser shall continue to 
receive, the coal during the period of the currency of the contract, 

‘and under the conditions and at the rates specified thereunder. 
unless otherwise agreed by both parties, and the price charged as 
from September 10th. shall not exceed the price chargeable under 
the contract in accordance with the provisions of the Price of Coal 
(Limitation) Act, and of this Order ; provided also that in no case 
shall the price be increased without the consent of the Controller 
of Coal Mines. Any party to such contract may apply to the Con- 
troller for the variation of or relief against any term or condition 
of such contract. and such application shall be heard and deter- 
mined by the Controller. i 

7. If any person acts in contravention of this Order, or aids or 
abets any other person in doing anything in contravention of this 
Order, that person is guilty of a summary offence against the 
Defence of the Realm Regulations. 


“Some Engineer.” —The following conversation was 
overheard by a * REVIEW peruser ` :--- 

Man Porter : "So you're leaving on Monday, are you?” ` 

Boy Porter (age about 14): “Yes. Im going to ———" 
(mentioning a well-known firm of engineers). 

M.P. : * What are you going as?" 

B.P. : “ An Electrical Engineer !” 

To this incident we may add a quotation from the Daily Mail 
of Tuesday last—-a foot-line to a portrait of a boy with a pair of 
wire-cutters :—-" ELECTRICAL ENGINEER, AGED 15.— This small 
South Wales lad, who is only 15 years of age, is earning full man’s 
wages as a war-time\ expert electrical engineer.” Exrpert, 
forsooth ! | 

When will the lay Press and the public learn the difference 
between an engineer and a mechanic? The popular view still 
appears to be that an engineer is a manual worker, more or less 
skilled in the use of tools and the running of machines, and the 
public readily grants the title to anyone who claims it ; one might 
as well style a dispenser a physician, or a lawyer's clerk a barrister. 

An engineer works with his brains, designing, constructing. or 
erecting works of public utility, to which experience and special 
training are indispensable preliminaries, and, apart from cases of 


_ exceptional genius, we hold that no man under the age of 22. at 


the very least, can possibly substantiate a claim to the title. 


Natural Gas in Italy.—Pisa is now lit with natural 
gas, a large supply of good quality having been found some two 
miles from the town. The shortage of coal in Italy makes the 
discovery especially welcome.—The Times. 


rue wre eee ee ee ee 


OUR PERSONAL COLUMN. 


The Editors inrite electrical engineers, whether connected with the 

\ technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—In compliance 
With a request from the Coal Control Department, the Com- 
mittee have authorised the Bradford city electrical engineer, 
Mr. C. Roes, to render part-tine service to the Coal Con- 
troller in waiting upon local authorities in Yorkshire, with 
the object of discussing possible fuel economies, the position 
being honorary. 

The Commonweallh Engineer states. that Mr. ASHTON 
Bremer, electrical engineer, has been appointed engineer-in- 
charge of the New South Wales Government electric power 
supply scheme at Newcastle. 

The South Shields T.C. bas granted the following increases 
of salary : -The tramways manager (Mr. +. C. WaITLEy), from 
£300 to £400, assistant engineer of the tramways department 
(Mr. F. R. Bater) from £3 5s. to £4 per week; electrical 
stations superintendent, from £220 to £245; electrical mains 
superintendent, £220 to £245; chicf clerk in electricity depart- 
ment, ‘from £175 to £200. Cae a a 

The marriage took place, at Kettering Parish Church, on 
September 5th, of CHARLES Percy SECKHAM, mains assistant 

! at Wakefield, to Lucy Neale Mander, of Kettering. 


General.—Mr. W. A. CHAMEN presided at the inaugural 
luncheon of the Cardiff Rotary Club recently. Mr. A. HOME- 
Morton, president of the Tondon, Rotary Club, was one of the 
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speakers. Mr. Chamen announced that at future meetings 
the addresses would include one by himself on “ Electrical 
Power Supply as a National Asset,” and one by Principal 
Coles on ‘* Technical Education.” 

Ald. G. T. Jackson, who has intimated his intention of 
retiring from the Salford Town Council, owing to ill-health, 
is the general secretary of the Tramway and Vehicle Workers’ 
Association, which he was instrumental in forming in 1889. 
At that. time tramway men were working 80 and 100 hours 
a week for a wage of 2ls. to 28s. He was elected to the 
Town Council in 1893, and was one of the pioneers in securing 
the municipalisation of the tramways service of the borough. 

On Monday last, at a meeting of the employés of the 
Sterling Telephone & Electric Co., Ltd., Mr. Guy Burney, 
the managing director, founder and president of the Sterling 
Athletic and Social Club, was presented by Mr. Gordon Lloyd, 
the chairman of the Executive Committee, on behalf of the 
members, with a chaste silver and ebony tablet, bearing the 
following inscription :—'‘ Presented to Guy Burney, Esq., 
President of the Athletic and Social Club, in grateful recogni- 
tivn and appreciation of his efforts as Founder of the Club.” 


Roll of Honour.—Second-lacutenant Marsal, R.E., for- 
merly a draughtsman at the South Shields electricity depart- 
ment, hag been accidentally killed in a motor accident while 
on duty. 


Private Joun Kinsey, K.O. Royal Lancasters, who has died 


from wounds, was employed at Blackpool Corporation elec- - 


tricity works. 

Signaller Lewis Foster, Warwickshire Regiment, who has 
been killed in action, was employed at the tramway offices, 
Bolton. 

Private D. CLARK, Loyal North Lancashire Regiment, who 
has been wounded, was ernployed in the office of the Darwen 
Corporation tramways manager. | 

Private J. GILLIBRAND, Ju.N.L. Regiment, aged 31, who was 
employed with the United Electric Car Co., Preston, has been 
killed in action. , 

The D.C.M. for exceptional bravery on the battlefield in 
Flanders, has been awarded to Corporal Francis HIRST, 


R.F.A., who was an electrician in the Blackpool Corporation 
tramways department. l l 


Lieutenant F. Harris, of the Tanks Corps, who has lost » 


his left arm and right leg, was an electrical engineer. 

Sapper A. Smart, R.E., who has died of wounds, was an 
electrician, employed at the Victoria Picture Palace, Man- 
chester. 

Private J. MrtcHeLt, King’s Own Royal Lancaster Regi- 
ment, who has been killed, aged 20, was employed as an 
onan by Mr. G. L. Adamson, electrical engineer, Roch- 

ale. 

Private J. Hornsy, R.E., who has been wounded, was em- 
ployed as an electrician at the works of the United Alkali 
Co., Thornton-le-Fylde. i 

Fitter-Sergeant Smrtu, R.F.A., who has been awarded the 
Military Medal for devotion to duty, was in the employ of 
the Liverpool Corporation electric light department. 

Lance-Corporal CLIFFORD GARLAND, S.M.R.E., accidentally 
killed in France, aged 22, served his time .with Messrs. Rouch 
and Penny, electrical engineers, Bristol. 

Corporal FarRincton, King’s Lancaster Regiment, formerly 
on the Southport Corporation tramway staff, has gained the 
Military Medal for gallantry in the field. 

Gunner E. Rounce, R.A., an electrician on the staff of 
Mr. Newbald, Epsom, has fallen in action. 

Second-Lieutenant E. B. Greennovuse, R.F.C., who has 
fallen in action, belonged to Bishop’s Castle (Salop), and was 
an electrician. `. 

Private W. WuaarsmoLr, Labour Company, attached to the 
R.W. Surrey Regiment, who has been killed in action, was 
with the County of London Electric Supply Co., at City Road. 

Lance-Corporal J. Rapboxne, Oxford and Bucks Light In- 


fantry, who was on the staff of the Oxford Electric Light Co., 
hás fallen in action. © 


At Norton Barracks, last week. Corporal C. Ripr, R.E., was. 


presented with the Medaille Militaire. 
his wireless sub-section with a Naval Division. Corporal Ripp 
made four successful trips under heavy shell fire from the 
wireless station to the neighbouring dump to obtain further 
supplies of stores required for immediate use at the wireless 
station. By this means the station was kept in action, and 
a message was successfully transmitted by wireless when .all 
other action had failed. This message was promptly acted 
upon and reserves were brought up in time to render valuable 
assistance to the infantry holding the trenches. which were 
heavily counter-attacked at the time.—Birmingham Post. 

Second-Lieutenant F. G. Morrersaaw, Sherwood Foresters, 
wounded and suffering from shell shock. was employed by 
Messrs. Charles Macintosh & Co., Ltd., Manchester. 

Signaller J. UpricnarD, R.F.A., previously reported miss- 
ing; is now Officially reported drowned at sea whilst coming 
home on leave. He was an engineer employed by the Phoenix 
Dynamo Manufacturing Co., Bradford. 

Sergeant D. Bennett, a conductor on the Glasgow Corpora- 


While in charge of. 


tion tramways, has been awarded the D.C.M. for conspicuous ` 


conduct and gallantry on the field. 


Will.—The late Mr. Wiit1amM MoscGrave. Grange-over- 
Sands, formerly of Bolton, engineer, left £119,771. 


`K, Paternoster Row, E.C., gentleman; S. 


NEW COMPANIES REGISTERED. 


Rotasphere Co., Ltd. (148,393) .—Private company. Regis- 
tered Sele aber 4th. Capital, £5,000 in £l shares. To take over iy Ge 
ness carried on at 82, Belvedere Road, Lambeth, S.E.,. as the Rotaspbere 
Co., and to earry on the business of electrical, hydraulic, motor, and general 
engineers, &c. The subscribers (each with one share) are: Louis B. Cousans, 
82, Belvedere Road, S.E.1, engineer; Robert V. Holliday, The Haven, Kins- 
dale Road, Peckham Rye, S.E.15, engineer. The first directors are Louis 
B. Cousans and Robert V. Holliday. Registered office: 82, Belvedere Road, 
S.E. 1. 


Rapid Electric Arc Welding & Engineering (Ireland) Co., 
Ltd. (4,493).—Private company. Registered in Dublin on September 4th. 
Capital, £5,000 in £1 shares {1,000 pref.). Objects as title. MT with 
J. L. Gordon. The subscribers (each with one share) are; . Go ; 
Castle Street, Liverpool, electrical welder and engincer ; Ed. R. Hoskinson, 
22, Walter Street, Liverpool, solicitor. The first directors are: J. L. Gordon 
and T. McKinty. Registered office: 45, Rosemary Street, Belfast. 

j 


Automatic & Electric Furnaces, Ltd. (148,419).—Private 
company. Registered September 7th. Capital, £3,000 in £1 shares. Manu- 
Íacturers of and dealers in furnaces, plant, and materials for the hardening 
or other treatment of stecl and other metals, &c. Agreement with L. W 
Wild and E. P. Barfield. The subscribers (each with one share) are: FE. P, 
Barfield, Porlock, Atheneum Road, Whetstone, Middlesex, electrical engineer; 
G. J. Anderson, 36, Barnsdal Road, Maida Hill, W., solicitor’s clerk. The 
first directors are: E. P. Barfield (managing director), and such others as 
the shareholders may appoint. Registered office : 6, Old Queen Street, S.W. 


Wholesale Battery Co., Ltd. (148,408) .—Private com- 
pany. Registered September Sth. Tapal sige pare ae aa Permon 
ngi &c. The subscribers (each with one share) are: W. A. 9. yar. 
engineers, &c e subscribers (t AGA: Sea, Syden Raed 
North Croydon, electrical engineer. The first directors are to be appointed 
by the subscribers. Registered office : 14, Derby Road, Croydon. ; 


SS eee 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electric Holdings, Ltd.—Trust deed dated August 22nd, 
1917, to secure £1,243, 10-year prior lien stock, constituting a first charge 
on £675,000 4 per cent. debenture stock, 313,997 preference shares of & 
each, 54,121 ordinary shares, and 500,000 deferred shares of ls. each of the 
British Westinghouse Electric & Manufacturing Co., Ltd., and a floating 
charge on the company’s undertaking and general assets. Trustees: City 
Safe Deposit & Agency Co., Ltd. 


f 
W. F. Smith & Co. (1907), Ltd.—Mortgage debenture 
dated August 9th, 1917, to secure £250, charged on the company's undertaking 
and property, present and future, including uncalled capital. Holder: Mrs. 
E. Smith-Cleburn Peel, I.O.M. 


. Revrolle & Co., Ltd.—Memorandum of satisfaction to: 
Pes Me £7,800 on Jane 36th, 1917. of debentures dated June 6th, 1, 
to July 12th, 1912, securing £15,300 has been filed. 


Seear, Scott & Co., Ltd.—Particulars of £1,500 debentures 
created August 28th, 1917, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the amount of the present issue being £1,500. Pro- 
perty charged: The company’s undertakifg and property, present and future, 
including capital. No trustees. 


British Electric Tanning Syndicate, Ltd.— Mortgage dated 


August 28th, 1917, to secure £1,500, charged on tanyard, house, land, &c., 
Suimbridge, Devon. Holders: J. C. Smith and W. H. Smith. 


White, Jacoby & Co., Ltd.—Issue on August 30th, 1917, 


of £450 debentures, part of a series of which particulars have already bees 
filed. 


Chile ‘Telephone Co., Ltd. (29,252).—Capital, £360,000 
in £5 shares. A ga dated August 2nd, 1917. 66,000 shares taken upi 
£220,000 paid; £110,000 considered as paid. Mortgages and charges: Nil. 


John Davis & Son (Derby), Ltd.—Capital, £35,000 in 
90.000 ord. and 15,000 pref. shares of £1 each. Return dated July Sth, 1917. 
15,000 ord. and 11,000 pref. shares taken up; £26,000 paid. Mortgages and 
charges: Nil. 


Consolidated Electrical Co., Ltd. (77 054) Capital, 
£125,000 in 15,000 pref. and 110,000 ord. shares of £1 each. Return AR 
July 10th, 1917. All shares taken up. 5s. per share called up on aes 
ord., £1 per share on 757 ord., and £1 per share on 15,000 pref. ; oT as 
paid; £81,932 5s. considered as paid, being lös. per share on the said I : 


ord shares. Mortgages and charges: Nil. 
~ 

a EEEE 2 4 

r 


\ CITY NOTES. 


The report to December, 1916, gives the 
issued share capital at £3,000,000, and the 
debenture capital at £4,237,840, a further 

. £75,680 of the 5} per cent. second mort- 

gage debentures and £152,100 of the 5 per 

| cent. first mortgage debentures having 

been purchased or drawn for redemption during 1916. The 
net earnings for the year were 


£800,026. After providing for 
interest and premium on debentures (£239,706), and for depre: 
ciation and income-tax 


Victoria Falls 
and Transvaal 
Power Co., 
Ltd. 


(£305,713), £254,607 remains as net 
profit, together with £161,568 brought forward, leaving 3 total 
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of £416,175. Of this £150,000 has been transferred to reserve 
fund, leaving £266,175. In respect of this balance, a dividend 
of 6 per cent., less Income-tax, on the preference shares for 
the year 1916 was paid on January 8th, 1917, absorbing 


£93,000, leaving a surplus of £173,175. On June 21st, 1917, a i 


dividend of 5 per cent., less income tax, on the ordinary 
shares for the year ended December 31st. 1916, was declared, 
ind as the preference shares are entitled to share pro rata 
with the ordinary shares in the surplus profits distributed until 
the preference shares have received a total dividend of 10 per 
cent. for the vear in respect of which the distribution is made. 
the directors at the same time declared a further and final 
dividend of 4 per cent., less income-tax, on the preference 
shares in respect of 1916. The above dividends (paid on July 
Nth) absorbed £100,750, leaving a balance to the credit of the 
profit and loss account of £72,425. which will be carried for- 
ward. Since the last report there has been no additional 
xeneratmg plant installed in the company’s stations. AJI the 
plant has been in commission, and has been maintained in 
un entirely satisfactory manner. 

-Annual meeting: September 21st, London. 


Russia.—The Russian General Electric Co. closed its 
1916 working vear with a net profit of 2,803,838 roubles, 
against 2,238,371 roubles in the preceding year, and will pay 
1,200,000 roubles in dividend, as last year, making 10 per 
cent. The board consists of E. Shaikevich (president), G. 
Bloch. A. Dreier, A. Holstaub, N. Koksharoff, V. Morzhitsky, 
and N. Dmitrieff. ` 


Stock Exchange Notice.—Application has been made to 


the Committee to allow the following to be. quoted in the 


Official List :— 
Anglo-Portuguese Telephone Co., Ltd.—130,000 shares of £1 
each, fully paid, Nos. 1 to 150,000 (special application). 


Folkestone Electricity Supply Co., Ltd.—Interim dividend. — 


G per cent.. per annum, less income-tax, on ordinary shares 
for the half-year. : 


Gandy Belt Manufacturing Co., Ltd.—Interim dividend, 
% per cent. per annum, less tax, on the ordinary shares for 
the half-year. 


Bromley (Kent) Electric Light & Power Co., Ltd.—In- 
terim dividend, 4 per cent. per annum, less tax, on ordinary 
shares for the half-year. 


Chloride Electrical Storage Co., Ltd.—The report for the 
wear ended March 31st shows, after making provision for 
Wepreciation and for the reduction of investments to market 
value and for war taxation, a profit of £35,459. Dividends 
amounting to 10 per cent. have been paid, free of income- 
tax, on the ordinary shares, and the directors now recom- 
mend a transfer of £20,750 to reserve fund, making £22,505, 
carrying forward the balance, £15,325.—Financial Times. 


Brotherton Tubes & Conduits, Ltd.—Annual report shows 
ə profit of £5,613. The credit balance of £3,030 brought 
down was increased to £6,770, but the directors are unable 
to deal with it owing to the accounts not yet having been 
passed by the Ministry of Munitions. 


Cape Town Consolidated Tramways & Land Co., Ltd.— 
The report for 1916 states that the profit and loss account 
shows’a debit balance of £631, as against £817 for the pre- 
vious year. 

Companies to be Struck Off the Register.—The following 
companies are to be struck off the register and dissolved un- 
less cause to the contrary is shown within three months :— 


Adjustable Cover & Boiler Block Co. 
Forced Lubrication Co. 
South African Engineer Co. 


Dumbarton Burgh & County Tramways Co.—Dividend of 
34 per cent. on the ordinary shares for the year. 


STOCKS AND. SHARES. 


TUESDAY EVENING. 


THe most depressing factors in Stock Exchange markets for 
the time being are naturally Russia and Sweden; but from 
the point of view of actual influence over prices, the steady 
demand from the public for industrials is considerably more 
potent. There is little doubt, however, that the Russian and 
Swedish developments have the effect of stopping business 
amongst investment stocks. although, even here, the amount 
of trade which is being done is surprising enough, having 
regard to the news from the Riga region. But Stock Ex- 
change markets are throwing off much of that feeling of 


sympathy which in the old days used to permeate everything, 
and which made Kaffirs weak if Consols happened to fall 3 
and produced dulness in Brazil Tractions if there were a 
momentary break in Yankees. | 

Mexican stocks and shares of all kinds have undergone 
something of a shake-out after their big rises. It is said that 
the loan negotiations, whereby the United States is under- 
stood to have in contemplation the advance of a substantial 
sum to Mexico, are proceeding satisfactorily. But, on the 
other hand, the fresh outbreak of internal disorder, as 
evidenced by the assassination of a band of Carranza’s eol- 
diers at the end of last week, is not exactly a bull point for 
Mexican securities of any kind. 

It must be remembered, too, that Mexicans had gone ahead 
very fast beforehand; and those of us who considered the 
ris¢ was being overdone, in view of the continued uncertainty 
in regard to Mexican politics, can point to this week's fall 
as testimony to the correctness of the attitude. No doubt 
Mexicans will ‘‘ come again,” in Stock Exchange phrase; .and, 
in point of fact. the falls of the past few days are not much, 
as compared with the previous big rises. Mexican Light and 
Power common shares are 2} lower, Mexican Tramways 3 
points down. Oddly enough, the 6 per cent. bonds of this 
company are a point to the good; but Mexican Light pre- 


ferred at 31 have shed 44. Brisbane Electric Tramways pre- 


ference have risen 5s. to 4}. 

_The foreign group is dullish as a whole, with the excep- 
tion of Argentines. Brazil Tractions dropped to 46. On the 
other hand, Anglo-Argentine Tramways again rose 1/16, and 
the 5 per cent. debenture stock at 674 shows a gain of the 
fraction; would-be buyers find that the stock is by no means 
easy to come at. In the British Columbia group, the 43 per 
cent. debenture at 54 is easier. Victoria Falls ordinary are 
maintained at 19s. 6d., and the preference are steady at 
23s. 9d. - There is a little disappointment at what is regarded 
by certain quarters as the colourless character of the report. 
It 1s somewhat resentfully remarked that the directors could 
have produced a much more optimistic report had they 
chosen to do so; but those who prefer the cautious line can 
only commend the board for their refusal of the temptation 
to paint the present, as well as the future, is glowing colours. 

The electric lighting market is firm, though without any 
further changes, save for a rise of 5s. in City of London 
preference, which brings the shares into line with the County 
preference at 103. Tlumination shares of all kinds are firm 
at present, and within the past few days gas stocks: have 
been steadily mounting, following no doubt the example set 
by the electric lighting list two or three weeks ago. With 
the approach of the darker days, and reverting to winter 
time, it is natural enough that the lighting companies should 

begin to attract fresh attention. | 7 

The manufacturing group is also very firm, and once again 
the most active shares in the list are those of the Edison 


- Swan Co., £3 paid. On profit-taking, the price relapsed to 


2ls. 6d., from which it was quickly taken up to 23s. Active 
dealings in the new preference are taking place at 1s. pre- 
mium. The official quotation for the shares £5 paid is 14-2, 
which, if we may be allowed to say 60, isan absurd quotation, 
seeing that there is in the market 4 price, which itself is 
modified into something closer when buyers or sellers come 
to deal. The excuse for these nominal margins between prices 
is that, at times, a market becomes less active, and accord- 
ingly dealers cannot quote such close prices as they are able 
to do when there is a fair amount of business going on. But 
why the margin need be maintained whether the market is 
active or stagnant is not clear. The proper price of the £5 
shares is 1ł-14, so that the official 14-2 is not only misleading, ` 
but incorrect. | 

The rumours to which we have made reference on several 
occasions, with regard to a possible combination in the elec- 
trical manufacturing trade, have received no further confirma- 
tion, so far as we are aware. At the same time, it has been 
pointed out that those who are in closer touch with the indus- 
try than a financial scribe can hope to be, are probably able 
to obtain a better judgment on the point than he can. 
General -Electric ordinary at 163 are 10s. up, and British 
Aluminium have risen to 34s. 6d., with a noticeable amount 
of activity to help the price. 

Underground Electric income bonds relapsed 2 to 824, 
although the ‘‘ A ” shares at 6s. are 6d. better. Metropolitans 
fell 3 to 233, and Central London assented ordinary stock „is 
weak at 58}. The effect of the fare revision upon the various . 
Underground and omnibus systems has worn off; and some 
folks who recently bought with the idea of realising a quick 
profit are anxious to carry out their intention. Moreover, the 
railway market is dull as a whole; and with the possibility 
of fresh Labour trouble in Scotland, there is not much induce- 
ment to buy Home Rails at present. 

Fresh rises have occurred amongst the good cable stocks; East- 
ern Extensions at 143 and Eastern Telegraph ordinary stock at 
1483 are both better on the week. A rise of ł in Anglo “A ” 
took the price to 23. The investor continues to search thie 
market diligently for sound stock. Marconis at 3% are 1/16 
harder and Marines eased off a shade to 2 9/32. . 

In the activity amongst industrials of which mention has 
already been made in the opening paragraph, rubber shares 
have again come to thé front. in consequence of a rise in the 
price of the raw material to %.104d. per Ib., while optimism 
looks for a further. recovery in the, quotation because of the | 
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demand that is likely to be stimulated by the entry of 
America into the theatre of war. Armament shares are 
better, and there has been a good deal of inquiry during the 
past few days for the shares of some of the base-metal com- 


panies, particularly those which are affected by the rise in ` 


the price of. silver, the white metal having reached a level 
- higher than has been marked for many years past. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Homs Exusuoraicrry ComPpanine. 
Dividend Price 
se, Sept. 11, Rise or fall Yield 
1916. 1916. 1917. this week, p.0. 


Brompton Ordin s aa 46 9 — £? 4 0 
Charing Cross Ordinary eo. 6 6 =æ 6 9 0 
ão. do. do. 43 Pret.. 43 43 =E 6 18 4 
elsea e ee oe ee é 8 —_ 6 4 4 
City of Lond ee ee ee 8 8 Par 1 = 6 0 9 
‘do. do. 6percent. Pref. 6 6 1 + 3 617 1 
County of London ee ee 3 q 1 o_ 6 3 1 
Saito eC a = Oba 
on: n nary .. oe ~e 
London Electric oe oe oe 8 B i S Nil 
do. - do. 6 percent. Pref. 6 4 83 _ 6 6 8 
Metropolitan oe ee eo 8 8 8 — 5 0 0 
© do, per cent, Pref. 44 4% Bs ma 740 
South etropolitan Pref, os 7 7 23/6 _ 610 8 
oe ee 7 7 63 eres 6 q 8 
l TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel. Pref, ee ee 6 6 98 = 6 3 6 
do. Def. .. ..» 88/6 li} 328 +ł 610 5 
Chile Telephone .. we e 8 8 Ish _— 61) 4 
Cuba Sub. Ord. _ oe , &e eo 6 5 8 EY. 6 14 3 
Eastern Extension os. «ee. ~8 8 14 + 3 6 8 4 
Bastern ‘Fel. Ord. oe se 8 8 1 +1 6% 7 9 
Globe Tel. and A Ord. oe ee q yj "re: +5 9 10 
‘ Ad. Pref, ee 6 6 1 Y 6 16 8 
Indo-European oe ee ee 18- 18 — 5 19 8 
ot bce Se - 10 16 8 + a 415 10 
Oriental Telephone Ord. -- 10 210 — 8 1 6 
United R. Pia Tel. oe e 8 8 a ne 5 15 4 
Western Telegraph .. .. 8 8 14 _ 10 4 
i” Hous Rire, 
Central London, Ord. Assented 4 4 xd —8 616 9 
Metropolitan ae oe fe 1 i — 2 4 5 1 
Underround Blectrio Ordinary Nil Ni If = Nil 
e o = 
‘os. Jo, da. “A” .. Nil Nil 6/- +6d Nil 
do. o Income 6 4 82} —2 “417 0 
. + Fonsgı:on Trams, 40, 
ce _ Dividend 
ad. oe, 
Adetaia Sap. Spe cpt: O ih 4 6:8 1 
6 . 6 per cen . == ` 
i . Firet Pref, . & + 819 6 
0. 9nd Pref, ee — —_ si — 
do. 6 Deb. è 5 674 + 4 7 8 8 
Brasii Traoctions ee ee ee 4 4 47 —l — 
Bombay Electrio Pref. .. - 6 6 98 == 648 
British Columbia Elec. Rly, Pice. & 6 423 +1 LL15 4 
do, — do, Preferred NU Nil ul _ Nil 
‘ido. . do. ` Deferred Ni Nil 29. ~_ Nil 
do. do. ° + 64 —1 717 7 
Mexico Trams 6 per cent. Bon il Ni 41 -3 Nil 
ao, 6 per cent. Bonds Nil Nil 88 +1 Nil 
Merican Light Common “a Nü NO 92 —2 Ni 
7 Ou 1 Prei. ee ee Na Nil 81 $ =$ . Nil 
da ist Bonds ‘a Nil Nil 483 —lg — 
POE MANUFACTURING Oomprawns. 
& Wiloox oe ee 15 16 i —- 4 16 10 
Bri Aluminium Ord. vs 7 10 148 + 616 8 
i ouse ¢ ee i -p 5 9 1 
Callendors .. ' oe ee ee 20 20 l4 R 7 0 6 
do. 6 Pref. ee ee 6 4 —_ 6 1 B 
Castner-Kellner ee . ee 9 33 a ~e 6 8 0 
Swan, fully paid z — = i ome Nil 
do. do. 4 per cent. Deb, 4 4. 42 +1 610 4 
ts] oe ee 1 7 — 8 0 0 
Gen. Hiec. Pref. ee ee eo — 6 17 1 
do. re se .. 10 10 168 +3 6 1 8 
. ee ee ee 25 25 16 ba 7 16 8 
do Pref, ee ee oe aå Ka 4 ee 5 12 6 
 ¢ Ru ber ee oe ee 19 se — +7 6 10 
Te ph Oon. e « .« 9 2 _- 6 6 3 
* Dividends patd free of income tat ` 
a ¥ ; i ‘ 
ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 
ie l Month Receipts for |S Route 
.. Locality, ended the 6 9| Total to date, | miles 
ge (4 wks.) month. is $ open. 
: £ g | £ £ E 
Bristol (Trams) .. | Aug. Bi ; 25,458 | +8,190 || 35 | 186,569 |+ 15,957 | 806) .. 
Cork .. ee se » 80) 2,471 )+ 195 || 85} 18,891 |+ 1,165 | 8°89) .. 
lin * zs s » 31 | 29,688 |+ 923 85 | 231,744 | +23,080 ae 
H g is » 26 | 8,086 |+ 546 | 34 | 40,978 |+ 6,192 | 19°83] .. 
Lancashire United | ,, 29 / 12,915 | +8,786 || 85 839 | +N, 4 |.. 
E AE basin (yas EE A E 
Anglo-Argentine .. Sè i +i, 1100, + ee 
Auskiand .. -. | July 27 | 21,799 | + 3292 21,709 |+ 292 |96'59| .. 
Caloutta .. .. | Aug. 28 | 18,497 |+ 67 ae + 1,269 .. se 
T olga W.A. ee May 2,692 ee gi 12,798 ee 90 5 ee 
sa .. | Aug. 81 | 4,862 44 ‚998 |+ 8,902 s 


M + 0 
Montevileo .. | August | 28,860 | +2,816 | 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, September 12th. 


Latest Fortnight's 
CHEMICALS, &c. Price. Ine. ar Dee, 
@ Acid, Oxalic.. ee ee .. per lb. 1/6 : 
a Ammoniac Sal Ss a -- per ton £75 | $ 
a Ammonia, Muriate (large crystal) 8 £54 ee 
a Bisulphide of Carbon .. “< èj £23 x 
a Borax .. F. as ea oa ú £38 
a Copper Sulphate .. at es 5 £61 
a Potash, Chlorate .. a +. per lb. 2/6 | 
@ , Perchlorate sa és er 2/- M 
a Shellac e ‘a os .. per owt, £18 10/- ine, 
a Sulpbate of Magnesia .. .. per ton £16 3- 
a Sulphur, Sublimed Flowers .. ” £35 
a , Lump ee se oe y £25 | 
a Soda, Chlorate ae és .. per lb. 104d. 
a » Crystals a oa «+» per ton 120/- Ks 
a Sodium Bichromate, casks .. perlb. Šó oa 
METALS, &c. 

c Brass (rolled metal 2° to 12" basis) per lb. ee 
c€ »5 Tubes (solid drawn) ee " oe 
e PRIR A i er a a . `) ee iT] 1 73 ee 1/8} 
c r Tubes (so rawn ee ” 173 to 
ge» Bars (best selected .. per ton £160 
e ” Sheet ee ee ee ” £160 
e Rod ee ee ee ee n £160 
d n»n (Electrolytic) Bars 6 m £137 
d n 9 Shee 9° 35 £162 
d » A Wire Rods es £145 
d H.C, Wire per lb 1/54 
f Ebonite Rod ee ee ee ” 8/- 
f „ Sheet ae ee e 19 2/6 
n German Silver Wire Ke ee ” 2/8 
A Gutta-percha, fine .. ee de ” 6/10 
A India-rubber, Para fine .. ae 95 8/24 
i Iron Pig (Cleveland warrants) .. perton |. Nom. 

» Wire, galv. No. 8, P.O. qual. + £42 
e Lead, English Pig .. ee se ” .. 
g Meroury Se E oe .. per bot, Nom. 
e Mica (in original cases) small .. per lb. 6d. to B/- 
êe n ” » medium " 8/6 to 6/- 
e 9 ” ” large ee ” 7/6 to 14). & up. | 
d Silicium Bronze Wire .. .. per lb. 1/94 
r Steel, Magnet, in bars... .. per ton Sn 
e Tin, Blook (English) .. ee T) .. | 
n » Wire, Nos.1tol16 .. .. per Ib. 8/6 | 

Quotations supplied by— . 

a G. Boor & Co. James & Tare A 
c Thos. Bolton & Sons, Ltd. x 4 Edward Till & Co. 
d Frederick Smith & Co. i Bolling & Lowe. 
e F. Wiggins & Sons. l Richard Johnson & Nephew, Ltd. 
f India-Rubber, Gutta-Percha and n P. Ormiston & Sons. 

Telegraph Works Oo. Ltd. | r W. F. Dennis & Co. 


Electrical Trade in China.—In the course of an article 
on China's electrical industry, the Britisk Export Gazette says that 
a good deal has been done during the last few years to encourage 
optimistic anticipations for trade in the future. “To take the. 
electrical industry as an example, in China this is, of course, still 
in its infancy, and practically confined to large towns and opeu 
ports. Altogether there are some 87 electrical undextakings 
scattered throughout China, of which 62 are in China proper and 
25 in Manchuria. As many as 80 of these enterprises are light or 
power services or the two combined ; four are carried on in œn- 
junction with electric railways, and three are devoted to the 
manufacture of electrical apparatus and supplies. In the aggre- 
vate, the electric energy supplied for power totals 30,000 H.P., and 
for light, 1,375,000 c.p. Steam is in nearly all cases the prime 
mover, but water is used in the Province of Yunnan. Of these è: 
undertakings, no fewer than 53 are managed by Chinese private 
individuals or companies and six are run by the Government, while 
28 are under foreign control. the Japanese being interested in lv. 
The. total capitalisation of all these undertakings is about £2,000.00. 

The value of the imports of electrical apparatus and supplies 
averages about £260,000 annually, and up to1913 Germany was far and 
away the largest supplier, with an interest in the trade amounting 


-to over 35 per cent. of the total, the United Kingdom coming second 


with about 24 per cent., and Japan third with 16 per cent. Now the 
position is entirely reversed. Japan taking first place with over 4 
per cent., and the United Kingdom coming next with 19 per cent.. 
Germany, of course, being entirely eliminated. In the last year or 
two, however, the imports cid Hong-kong have rapidly increased. 
and a large proportion of these goods may safely be put to the 
credit of the United Kingdom. Settled conditions in China and 
the return of peace to Europe may be expected to expand the 
electrical industry altogether beyond its present proportions, the 
interest being taken in the market by American capitalists beng 
specially hopeful of enormously increased demands for material and 
machinery. So far as Japanese manufactures are concerned. they 
are not altogether giving that satisfaction which was anticipated. 
and it is therefore quite unlikely that they will retain ther 
present position when British electrical engineers are once mor 
able to devote their energies to oversea. markets, 
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THE FUSING OF AN ELECTRIC WIRE. 


[COMMUNICATED. ] 


“Tr is believed that the outbreak was caused by the fusing 
of an electric wire.” 

This is a typical “explanation” given as the cause of 
an outbreak of fire nowadays, and it is one we can read 
almost every week in our newspapers. 

It is quite true that, with the ever-increasing applications 
of electricity to the routine of life, conflagrations occasion- 
ally occur for which it is responsible, but generally in 
such: cases the outbreak is shown to be due, not to 
the use of electricity, but to its misuse; but it is 
equally certain that the use or misuse of electricity is 
in many instances blamed for fires with which it has 
nothing whatever to do. What further proof of this 
statement do we need than the first three words of our 
opening sentence ? This sentence is copied exactly from .a 
weekly newspaper ; and it is rarely that we find the accusa- 
tion against supposed fused wires made more directly. 
There is nearly always that qualifying “ It is believed,” 
or “ It is supposed.” These words can only mean to an 
unbiased mind that there was no direct evidence that the 
fire was caused by the fusing of an electric wire, 
or, on the other hand, and perhaps more likely, that no 
better and more readily-adopted explanation presented 
itself. To the layman, electricity is shrouded in mystery ; 
what, then, could be more fitting than that a mysterious 
fire should have a mysterious cause? 

The writer well remembers one such mysterious fire, for 
he was one of the first on the spot after the alarm had been 
given. Acting in an official capacity, he went straight to 
the distribution boxes and main fuses of the electricity 
supply, and drew and retained every fuse. A careful 
examination afterwards showed that not a single fuse was 
of such extraordinary capacity that it would fail to give 
adequate protection to the installation ; but although none 
of these had blown, or even showed signs of overheating, to 
this day it is the firm belief of several of those most nearly 

‘concerned that the outbreak originated with the fusing of 
an electric wire. : 

The occasion of this fire was the weekly half-holiday of 
the assistants employed, who, among other things, made 
frequent use of electric irons. Now, the fire did not break 
out till about four o’clock in the afternoon, the establish- 
ment having closed at one Trelock. It is, therefore, the 
opinion of the writer that an electric iron had inadvertently 


been left on, and had in time set fire to the table on which ‘ 


it stood, for it was well known that irons had on previous 
occasions been stood on the bare table without any protec- 
tion whatever. oo 

The risk of such an action, apparently, does not strike 
the culprit until something unlooked-for has happened. 
There is a prominent chief electrical engineer in whose 
house this same thing occurred. He once related how, in 
the small hours of the morning, he awoke, conscious of a 
very strong smell of burning in the house. He promptly 
hurried down stairs to ascertain the cause, and found an 
electric iron embedded some 4 in. deep in his kitchen table. 
Someone had gone to bed and left the ironon. It was a 
narrow squeak. | 

Against such accidents as these, accidents the outcome of 
` carelessness, for which electricity is not to blame, there is 
little protection, but there is ample protection for the wires 
in a properly installed electrical installation. That, com- 
pared with other forms of power and illumination, electricity 
is safe, has been from time to time amply proved by 
statistics. | 

For some time the writer has been specially interested in 
the question of fire protection, he having once been 
privileged to take an active part in a research on “the effect 
of fire on building materials.” While thus engaged he 
had the opportunity .of carefully examining the records 
of various fire brigades in the country. Where these 
records had been properly classified there was clear proof 


that the percentage of fires traced directly to the use of 


electricity was very small compared with its great rivals. 
Yet we must not rest on our laurels. So long as there 
are fires which can reasonably be attributed to electricity we 


e 


fee] there is something wrong. The whole question is one 
of efficiency—the efficiency of the electrical engineer and 
bis workmen. 

Try to call to mind some of the installations you have 
seen at different times, and ask yourself the question— 
Were they or are they safe? The writer will give one or 
two instances. The first is a motor circuit in a hay and 
straw merchant’s stores. The motor drives the chaff cutter, 
and is on the first floor with its starter. The main switch is 
downstairs among the cut chaff. There is no overload or 
no-volt release on the starter, and it-is, of course, usual to 
shut down from downstairs; and although it is usual to 
go upstairs immediately and throw the starter over to the 
“ off” position, yet, sad to relate, it is sometimes forgotten. 
On various occasions, to the writer’s knowledge, has this 
occurred, the result, of course, always being a blown fuse ; 
but suppose, some day, that the glass of the fuse-box 
is broken, and the fuse, a No. 18 copper wire, blows out 
into the chaff; what then? A fire most probably,” and 
caused by the fusing of an electric wire in all truth. 

We next visit a draper’s shop, a veritable death-trap. In 
the window, among the flannelette and other good burning 
materials, is the distribution-box. It is of the old type, 
and once had a wooden door with a glass front, but the 
hinges were weak, and the door has fallen off. Does the 
draper replace it? No! and he will not until the fusing 
of an electric wire has caused another fire, and the draper 
is selling off his salvage stock in his new premises. 

We now arrive at a dwelling-house, to be introduced to a 
budding electrical engineer. This lad has run extensions 
from the existing installation, all over the hotse, but his 
electrical knowledge at present does not carry him beyond 
flexibles, and these are tacked and tied up in every con- 
ceivable manner. His indulgent parents are proud of him, 
and marvel at such cleverness, but if they wish to protect 
themselves against the fusing of an electric wire they will 
be well advised to double the fire insurance policy. 

Our last call is a double one, for we are to visit two 
controlled establishments. We shall on arrival find both 
in the same trouble. There has been a mishap at the elec- 
tricity works, and the supply has been off for a few minutes. 
The supply is a.c., single-phase, and the starters of the 
motors in the controlled works are, as usual with this type of 
motor, not automatically released. The supply has been ‘off 
for just sufficient time to allow the motors to stop, and. has 


then been put on again with the motors standing and the 


starting switches in the running position. 

Two motors have been burnt out on account of the non- 
fusing of two electric wires; for, because of the trouble 
and delay caused by the blowing of fuses, these have been 
strengthened out of all proportion, and now when they 
should protect the motor they hold in, and the motor is 
burnt out, causing more trouble, delay, and expense than 
the blowing of a hundred fuses. 

The writer vouches for the accuracy of all the incidents 
quoted above, and hopes that some lessons may be learned 
from them. The chief lesson is that inefficiency does not 
pay. Weare all, at the present time, earnestly considering 
how best we can capture German trade; we have learned 
only too well how this nation in the past has consistently 
outpaced us in the race for commercial supremacy. We 
have also seen and realised the importance our enemies have 
attached to a scientific training. There is, however, one 
direction in which it has been proved that they can claim 
no superiority over us, and that is in practical workman- 
ship. Yet who would think so, after reading the incidents 
quoted above ? | | o 

We are on the eve of great changes, changes which we 
venture to hope will alter our whole commercial position. 
Cannot engineers, wiring contractors and electricians 
generally see that the standard of electrical work is greatly 
improved as well as the quantity ? 

The shortage of labour to-day is made an excuse for many 
misdeeds, yet logically, owing to this shortage of labour 
and consequent delays in putting troubles right, we should 
take no risks at all. 

Cheapness must be combated to the death ; it has never 
been good for anyone. An electrical installation should be 
so good that, after completion, it can be left entirely to 
itself, and almost)forgotten, 
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Almost, if not quite, the most important part of an 
electric installation is the fuse-box. It is here that 
fires are prevented. The fusing of an electric wire should 
always happen to prevent, and never to cause, fire ; and this 
can be brought about. It will never entirely fulfil its 
purpose, however, until the draper ceases to put a hairpin 
across to keep him going, or until the factory electrician 
realises that a motor that takes too much current is not 
working properly, and should be attended to at once. 

Too many are satisfied to “carry on” so long as the 
lamps will light or so long as the motor will run; but this 
is not efficiency. The difference between efficiency and 
inefficiency is heat, and heat spells fire, and fire spells 
“the fusing of an electric wire.” 

For the reputation of electricity, for the welfare of our 
pockets, and for the benefit of the future generation, let us 
see that all our electrical installations are well put in and 
well taken care of afterwards, for it is only by this means 
that we shall be enabled to say to all the world: “ It is 


known that a serious fire was prevented by the fusing of 
an electric wire.” 


a_a 


TRADE IN NEW ZEALAND. 


Some extracts are given below from the report by H.M. Trade 
Commissioner in New Zealand (Mr. R. W. Dalton) for the 
shal 1916, which has recently been issued by the Board of 

rade. 
Office (Cd. 8,686), price 6d. 

The following table shows the total imports of electrical 
machinery and appliances into New Zealand, distinguishing 
those from the United Kingdom and the United States :— 


1015. 1916. 1915. 1916. 

£ £ % of total. % of total. 
United Kingdom 245,706 325,942 712 687 
United States 76,621 114,151 20°4 24°1 
Other Countries 29,365 34,362 8'4 a2 
Totals... coe 345,592 474.455 1000 100°0 


The war has given American firms a big advantage in this 
trade, but I see no reason why, if United Kingdom firms are 
so determined, they should not more firmly establish them- 
selves when war is over. New Zealand is bound to become a 
big electrical country, and it is not unlikely that the greatest 
development will take place within the next few years. It 
is unfortunate from the point of view of United Kingdom 
firms that immediately before such a development American 
interests should have had such an opportunity to get a hold 
on the market. Wherever one goes in New Zealand one finds 
the view held that New Zealand, which is a water-power 
country, is almost the prerogative of American firms. I do 
not see for a moment why this should be so, and I believe 
that the comparative ability of the two countries to deal with 
high-tension work and long-distance transmission from water- 
power schemes is misunderstood. I would say that the need 
for very efficient representation of British firms is greater now 
than it has ever been in order to equalise American and 
British effort on the market, and to be ready for the big 
ca e nong of electrical work which will undoubtedly take 
place. 

The greatest difficulty is to be found in securing reliable 
agents for machinery and engineering lines for which tech- 
nical agents are required. Agents with technical knowledge 
are difficult to find, and those who have technical knowledge 
are usually so well supplied with agencies that they cannot 
adequately work any more. This is a very real obstacle in 
the way of United Kingdom firms, and it is one to which 
I think they will have to give their attention when the war 
is over. The only way out of the difficulty that I can see 
is that they should combine in groups to send out one tech- 
nical representative from home to represent each group. 


WATER-POWER SCHEMES. 


One of the most important developments in the near future 
will be in the direction of the utilisation for light and power 
of the extensive water powers of the Dominion. In spite of 
its size and importance, the Lake Coleridge scheme, as it has 
been developed so far, may perhaps be regarded as only an 
experiment in relation to the possibilities of water-power 
development in New Zealand. There seems to be no doubt 
whatever that the Lake Coleridge scheme has been a success. 
The Government are eminently satisfied with the scheme 
and that further development of this work is to be antici- 
pated. The Christchurch municipality, by their energy and 
enterprise, are also managing successfully to prove to the 
district that electricity will open up a new era for industries. 

There has already been talk of the establishment of new 
industries in this district as a result of the scheme, and of 
developments of electrochemical and electrometallurgical enter- 


The report itself is published by H.M. Stationery — 


prises which are made possible by the power now available. 
or to be made available in the future; and a contract has 
already been entered into with a firm proposing to produce 
caustic soda and hydrochloric acid. But the greater result 
will probably be found in the development of similar schemes 
in other parts of the Dominion. 

During the past year the electrical engineer to the Govern- 
ment (Mr. E. Parry) has been engaged on the examination 
of a scheme to supply the whole of the North Island with 
electric power. The initial intention was to develop one water 
power for the whole island, but it was eventually decided 
that in view of the difficulties (chiefly of long-distance trans- 
mission) it would be desirable to have three sources. It is 
thought that the scheme which best satisfies all requirements 
is one in which, at the outset, three water-power sources 
would be developed for supplying respectively the Auckland 
District, the Hawkes Bay District, and the Wellington Dir- 
trict. These sources would, in the ordinary course of deve. 
lopment, be linked-up together, and by reinforcing each other 
provide additional guarantee of continuity of supply. 

For the Auckland supply a source on the Waikato river, 
where 120,000 H.P. can be obtained, is thought to be best: 
for Wanganui and Masterton, the Mangahao river is sug- 
gested, and the power estimated for is 25,000 m.P.; for the 
Hawkes Bay district the best source is the Waikaremoana 
Lake., which is also suggested as a supplementary source for 
the Wellington district. It is proposed that the Wellington 
and Auckland schemes should proceed simultaneously; the 
estimated cost of these works is £1,000,000 and £1,200 
respectively. If labour is available work may be begun at an 
early date on the tunnelling, road-making, &c., but it is 
not likely that any work involving plant will be carried out 
before the end of the war. As far as the Waikaremoana 
scheme is concerned, it is proposed that this should be de- 
ferred for the present, and be made dependent on the con- 
struction of the Napier-Gisborne railway, which the engineer 
favours operating electrically; without this, railway construc- 
tion work would be made very difficult. 

In addition to these large schémes there have been a nun- 
ber of smaller schemes carried out, or proposed, by local 
bodies and others. The Wairua Falls plant, which was in- 
stalled by a new cement works in the North Auckland dis- 
trict in order to supply itself with power, was opened during 
the year, and supplies the town of Whangarei with light. It 
is probable, however, that most of the schemes which have 
not actually been carried out will be held up until a definite 
decision is arrived at by the Government in the matter of 
the larger works. 


ELECTRICAL SUPPLIES. 


A branch of trade which is open to improvement from the 
point of view of British trade is that in cooking, heating and 
similar appliances for household use. Domestic service in 


_ New Zealand is very difficult to obtain; it lives in a state of 


constant unrest, and is very intractable. The average house- 
holder is, therefore, driven to employ as many labour-saving 
devices as possible, and as a result the use of electrical appli- 
ances 18 more a necessity than a luxury, even in quite small 
households. British articles of this class are seldom seen. 
and it is generally stated that they do not compare, either 


in efficiency or finish, with similar appliances from other 


sources. 
demand. 

There has been an enormous trade done in New Zealand 
in electric: torches and batteries. Japan has delivered a great 
number, but these have been found very unsatisfactory. The 
torches and batteries with the greatest sale are now American. 
and for similar articles they are very much cheaper than 
British; the range is a very big one so far as cases are con- 
cerned. In regard to the batteries, the main attraction 1s 
a guarantee of service with every battery, the date to which 
the battery is guaranteed being marked on each article. 
There is an undoubted opportunity for the trade in Britis 
articles of this class.. There are one or two well-known makes 
already on the market, but buyers complain of the price. 

Japan has done a fair trade in electrical supplies, but it 
has been found that these are unsatisfactory, and I am told 
et unless considerable alteration is made the trade wil 
not last. 


For all these articles there is an ever-increasing 


THe Errort NEEDED. 


It is fairly safe to assume that for reasons both of improve- 
ments in producing methods at home and of the quickened 
patriotic sentiment in the Dominion, British manufacturer: 
will be in a more favourable position for competing when the 
war is over. The advance of foreign trade at the expense 
of British trade is not serious in the total, but it should be 
remembered that it is fairly serious in some individual lines. 
Preparation may be made, and should be made now, to deal 
with the position when the war is over; the actual effort in 
most trades may have to be deferred, but in the meantime 
British firms should explain to custqmers the difficulties d 
delivery. 

‘Many complaints have been made to me as to the trea‘ 
ment customers have received from firms at home since th 
war, but I find that when buyers here understand the dit- 
culties under which all business in the United Kingdom ' 
being carried on, imagined grievances largely disappear; m 
people understand in general the straits to which firms + 
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home have been put, but they do not understand in detail ` 
that expert packers have gone; that office and shipping statfs 
are alinost entirely new to their work; that in many cases 
actual producers are new, and have to be trained, dnd so 
forth. It is on these points that firms should give more 
information. 

As regards machinery, in cases where the position of British 
firms is unsatisfactory the reason is to be found chiefly in one 
or more of the following facts:—(1) That our manufacturers 
have not examined the development of the Dominion; (2) 
that if they knew of the development, they either have not 
realised its importance or have not attempted to cater for it, 
but have persisted in offering unsuitable lines; and (3) that 
their selling campaigns are not adequate. I can quite under- 
stand that firms may not find it profitable to manufacture 
certain lines exclusively for this market, if those lines are 
different from their standard designs. If this is so, however, 
it would be better for themselves and for the reputation of 
British trade in general to refrain from offering on this 
market lines which are unsuitable, or from offering suitable 
goods in such a manner as would seem to indicate that it 
was Immaterial to them whether they got the trade or not. 
As it is, our manufacturers are continually being compared 
with American manufacturers to their disadvantage. The 
fact is, of course, that the American manufacturers supply 
to this market machinery which is such as thev have to manu- 
facture for their own home conditions, and it is, therefore, not 
particularly enterprising of them thus to supply New Zea- 
land’s needs. 

As I said last year, American production is so much stan- 
dardised that in the majority of cases, perhaps, manufac- 
turers in that country would be even less disposed than 
British firms to alter their patterns—the trouble is that thev 
are not so frequently asked to do so because, for the reasons 
already indicated, there is not the same need. 


SCIENTIFIC AND INDUSTRIAL RESEARCH. 


(Abstract of Report of the ADVISORY COUNCIL OF THE DEPART- 
MENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH.) 


(Concluded from page 227). 


It will be an important part of our duties to arrange for 
surveys to be made of existing scientific knowledge and the 
fields for research in particular industries. Systematic sur- 
veys of this kind are needed in many directions, and we are 
arranging for their production as rapidly as circumstances 
will permit. 

On the advice of the non-ferrous section of our Standing 
Committee on Metallurgy we have appointed a committee 
to prepare for us two surveys giving the existing knowledge 
and practice as to the zinc industry, and as to the smelting 
and refining of copper, and the qualities of copper and the 
copper alloys. We are entrusting to this Committee as an 
Interim arrangement, pending the establishment of an Asso- 
ciation for Research into thé non-ferrous alloys, the direction 
of a research into the best method of making sound castings 
of copper and brass. The Brass and Copper Tube Association 
have offered a contribution of £1,000 towards the cost of this 
investigation, and we have recommended the Council to make 
an equal contribution. 

We have asked a Special Committee of the Standing Com- 
mittee on Engineering to prepare a memorandum on the field 
for research into lubricants and lubrication, with an analysis 
of the problems involved, and a suggested scheme of research. 
We have also offered a grant to the Bradford Association for 
Engineering Research towards the cost of preparing a survey 
of the field for research into the flow of steam in pipes. 

As the result of representations made to us by the Society 
of Illuminating Engineers we have appointed a joint Sub- 
Committee of our Standing Committee on Engineering and 
Glass and Optical Instruments, together with certain co-opted 
members from the Society of Illuminating Engineers, to make 
a survey of the field for research in illuminating engineering. 

The Government of the Commonwealth of Australia have 
appointed an Advisory Council of Science and Industry with 
an Executive Committee, of which the Prime Minister is the 
chairman. The Executive Committee have entered into direct 
relations with our Council. 

In June of this year the Secretary of State for the Colonies 
forwarded to the Department a copy of a dispatch from the 
Governor-General of the Union announcing that * arrange- 
ments ’” had ‘ been completed for the organisation and carry- 
ing out of a system of investigation into the national re- 
sources of South Africa with a view to assisting and develop- 
ing industrial activity within the Union.” We have opened 
semi-official correspondence with the South African Scientific 
and Technical Advisory Committee, and have offered to fur- 
nish them with all information and assistance in our power. 

Progress.—lhe investigation into the corrosion of non- 
ferrous metals in sea-water initiated by the Institute of 
Metals has already yielded positive results which may prove 
of great practical value. With the assistance of the Brighton 
Corporation full-scale experiments running night and day 
were arranged under the general supervision of Captain 


Bengough, who was in charge of the research. The pro- i 
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gress now made is not the result of the large scale tests— 
valuable as these are likely to prove—but the result of 
systematic laboratory attack. The research has now been 
extended, on the initiative and with the assistance of the 
British Electrical and Allied Manufacturers’ Association, to 
cover corrosion of condenser tubes in service on land. 

The Institution of Gas Engineers have long supported a 
research under Dr. Mellor into refractories at Stoke. The 
Council recognise that the problems connected with refrac- 
tory imaterials call for greatly increased attention. Any 
scheme to be satisfactory must find a proper place not only 
for the work which has so long been carried on at Stoke, but 
also for that more recently begun with valuable results at 
the National Physical Laboratory, as well as for that in 
contemplation at Shettield and elsewhere. >` 5 

Another important research being conducted at the Stoke 
School under Dr. Mellor and Mr. Bernard Moore is making 
very satisfactory progress; it is an attempt to produce a 
marketable hard porcelain from purely British material. A 
ware has already been produced which is expected to prove 
cheaper than English earthenware. A cheap and new glaze 
has also been developed. 

The tlow of steam through nozzles is a matter of deep 
Importance to steam turbine manufacturers, and the Council 
recomlnended a grant for a series of preliminary investigations 
in which the University of Manchester, the Royal Technical 
College, Glasgow, the British ‘Westinghouse Co., and the 
British Thomson-Houston Co. are taking part. 

A research at the National Physical Laboratory into the 
heating of buried cables, planned by the Institution of Elec- 
trical Engineers more than four years ago, had been held 
up through lack of funds until the Committee of Council 
made a considerable grant on our advice.. The work was 
put in hand early in 1916, and the experimental cables are 
now all laid and connected except one. The installation of 
apparatus in the huts is complete, and regular observations 
are in progress. The cables, which are all paper-insulated, 
include armoured cables laid direct in the ground, cables 
laid solid in bitumen, and cables drawn into a six-way stone- 
ware duct. The County of London Electricity Supply Co. 
undertook the drawing-in and jointing of the larger cable. 
lengths of concentric cable have been lent by the same 
company, and five lengths of three-conductor cable have been’ 
lent by the Newcastle-on-Tyne Electric Supply Co. 

The electricity supply undertakings of Bristol, St. Maryle- 
bone, and Wolverhampton have co-operated by placing sec- 
tions of their cable. systems at the disposal of the staff of the 
National Physical Laboratory for observations and measure- 
ments extending over considerable periods of time. 

Concurrently with this work, and with the aid of the 
Department, extensive research has also been carried out 
for the Institution of Electrical Engineers at the University 
of Liverpool under the direction of Prof. E. W. Marchant 
and Mr. F. J. Teago. A careful study has been made of 
the heating of feeder cables of various sections laid in stone- 
ware troughs filled with bitumen at a depth of about 3 ft. 
below ground. The mains were laid by the staff of the 
Liverpool Corporation electricity works. Valuable results 
have been obtained showing the relation between final tem- 
perature rise and current density. In addition, the values 
of the thermal resistances of the cable coverings and the 
trough are being determined. 

Another research, initiated by the Institution of Electrical 
Engineers, into the properties of insulating oils and aided 
by the Department, has been carried out with the assistance 
of a number of important engineering laboratories and firms. 
who have placed the services of their technical staffs and 
their works, together with a considerable quantity of oil, at 
the disposal of the research. The research had already been 
in progress three years before it was aided by the Depart- 
ment. Reports received show that considerable progress has 
been made. 

On the advice of our Standing Committee on Engineering, 
we have initiated a series of preliminary experiments in steam 
plant for high temperatures and pressures, which is being 
carried out with the assistance of Messrs. Babcock & Wilcox, 
Ltd., at the Royal Technical College, Glasgow. We have 
arranged that the investigation shall begin with careful 
observations of the internal and external deterioration of 
superheaters operating at high temperatures. The investiga- 
tion is being conducted under the direction of a Special Sub- 
Committee of the Standing Committee on Engineering, with 
Sir Maurice Fitzmaurice as chairman. 

We have refused during the past year to recommend grants 
in 25 cases. ; 

When we reported last year we had recommended main- 
tenance grants to nearly 40 individuals under a provisional 
scheme, but a number of these were unable to begin work. 
mostly because they were called to the Colours. The actual 
awards made during the session 1916-17 amounted to 36, of 
which 24 were to students being trained in the methods of 
research (of whom six were women), 10 were made to in- 
dependent research workers, and two were made for research 
assistants. 

The Committee of Council have placed a sum not exceed- 
ing £6,000 at our disposal for grants to research workers to 
be made during the session 1917-18, and we intend to con- 
tinue our experiment of last year. We propose to consider 
applications for _ personal allowances, and for assistante, 
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apparatus, materials, and equipment from research workers 
in general, and not to confine the grants, as we did at first, 
to workers in educational institutions. 

We have given considerable thought during this year to 
the question of encouraging inventors. The Department can- 
not assist in the commercial exploitation of patented inven- 
tions. In any suitable cases, however, where funds were 
needed for working out on a full scale a process or device 
already patented, we think that we might properly recom- 
mend a grant for this purpose, since it would clearly fall 
within the meaning of industrial research. Inventors who 
submit suggestions or ideas for investigation are advised if 
they wish to retain proprietary rights in their invention to 
obtain provisional protection before submitting details of 
their invention to the Department. 

The encouragement of the discoverer and inventor is a 
matter with which we have great sympathy. The Depart- 
ment propose to make it a condition of their recognising 
trade associations for research that provision should be made 
in the articles of association for the results of any researches 
being communicated in the first instance to the Committee 
of Council in order that, after consultation with the board of 
the association, and any other co-operating bodies and per- 
sons, the Committee may determine in.the national interest 
whether, and to what extent and under what conditions, the 
results shall be made available. This clause will enable the 
Department to secure, among other things, the interests of 
the inventor or discoverer who has done work for such an 
association. 

We have received a number of applications from indivi- 
dual firms asking for assistance in dealing with difficulties 
encountered in the course of manufacture. The co-operative 
associations for ‘research which we hope to see established 
will no doubt prove very useful to their constituent firms 
who are in difficulties of this kind; in the meantime, we shall 
do our best to assist inquirers to obtain the best advice avail- 
able. In cases where the difficulty put before us appears to 
raise a@ problem of research, we shall, in suitable cases, pro- 
vide the necessary funds. When a result is obtained .we shall 
invite the manufacturer to repay the cost, or part of the 
cost, of the investigation, in return for an exclusive right to 
the use of the results for a period to be agreed on. 

We have been considering other possible means of en- 
couraging individual manufacturers who have shown in an 
unmistakable way that they are anxious to place their works 
on a scientific basis. In cases such as these we should be 
prepared to entertain a proposal to attath a young research 
worker to the works laboratory for an agreed length of time, 
which might be divided into three periods. During the first 
period the Department would pay the salary of the worker, 
during the second the Department would pay half, and during 
the third the firm would pay the whole. 

Whatever has been accomplished will be better understood 
by comparing the general attitude of manufacturers to-day 
with their attitude before the war, or even 18 months ago; 
by noticing the rapidity with which men of science at long 
last are coming to their own; by listening to the altered tone 
of all classes, and not least the men of business, towards the 
claims of education, 


A Gas Engine Record.—The experiences of gasolene 
engines are not usually entertaining, but an exception to the 
general rule is provided by the career of an engine which was 
formerly part of the equipment of the No.1 Australian General 
Hospital at Lemnos Island. Dr. Stanley Argyle, in the course of 
a lecture, recited its history. He had to take it over from Egypt 
to Mudros, where its main function was to supply electric power 
for the X-ray apparatus at the hospital. Incidentally, it furnished 
electric illumination for all the tents, and was generally a great 
boon to the patients. Later it was taken over to Gallipoli, where 
it survived to the end, and supplied light in numerous dug-outs. 
At the famous evacuation it was not abandoned. but, together with 
the electrical equipment connected with it, was removed from the 
peninsula, “ not a yard of wire,” added Dr. Argyle, amid applause, 
‘being left behind.”— Melbourne Age. 


Research in Japan.—According to a paragraph in 
L’ Economista @ Ftalia, the Japanese have decided on the establish- 
ment at Tokio of a laboratory for scientific and industrial research, 
The chief work of the institution will be to develop Japanese 
industry by the application of modern methods. The main sections 
of the laboratory will be those devoted to researches in electricity, 
chemistry, electrochemistry, textiles, and metallurgy. To cover 
the expenses, Parliament has passed a law empowering the Govern- 
ment to make a grant to the laboratory of two million yen (over 
£200,000), payable in instalments of 200,000 yen per annum over 
a period of 10 years. The Imperial Household has also made a 
prant of one million yen (£100,000). At a recent meeting, the 
promoters of the scheme elected a Committee, whose object will 
be the collection of funds independently of Government grants. A 
sum of 2,900,000 yen (over £290,000) has already been collected, 
so that. the laboratory will have available funds exceeding five 
million yen (half a million sterling). 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


Compra expressly for this journal by Messrs. W. P. THompsos & Co.. 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


12,268. ‘‘ Electrical condensers.” 


12,276. “ Power systems.” Britis! THomsoN-Houston Co. (General Elec- 
tric Co., U.S.A.). August 27th. 


12,278. “ Spark plugs.” La French Power Spark Pruc Co. & E. C. R. 
Marks. August 27th. 


, 12,280. “Testing for dynamo balance.” N. W. Aximorr. August 87th. 


W. S. Dennetr. August 27th. 


12,284. “ Junction-box coupling for electric conduits.” J. N. Sas. 
August 27th. 

12,290. ‘‘ Apparatus for ignition in explosive engines.” J. H. Strmomam. 
August 27th, 

12,299. ‘‘ Indicators for electric switches, &c."" J. M. pe Vries- Waa. 
August 27th. 

12,303. ‘* Armatures of electric motors.” W. J. Strurcess. August 27th. 
Sao “ Electric illuminated walking-stick, &c.” F. S. Knyicut. August 

t e 


12,320. “ Combined electric light fitting and lampholder.” R. J. Hart: 
August 28th. 


12,326. ‘ Electro-deposition of tubes.” C. W. Denny. August 38th. 

12,351. ‘‘ Timelimit electric circuit-breaker."" Akr. Ges. Brown, BOVERI 
rr Cie. August 28th. (Germany, February 20th.) 

12,357. “ Galvanic batteries... G. OLDHAM & J. OLDHAM. August 28th. 

12,373. " Electric gramophone." D. Branson. August 29th. 

12,382. ‘‘ Magnetic clutch, gear-box and differential combination.” J- 
Lavpurcy & W. WARNIER. August 29th. 

12,414. “ Fittings for electric lamp shades, refiectors, &c." A. REvwoups 


AND F. A. ReyxoLos. August 29th. 


12,421. ‘‘ Receivers for wireless signals.” 
WireLess TrLecrarH Co. August 29th. 


12,423. “ Surface electrical conduits and fittings therefor. Ammrircan Con- 
DUIT MANUFACTURING Co. & A. E. Wuite, August 29th. 


ai: “ Electrolytic deposition of iron, &c.” P. S. DEVEREUX. 
th. 


12,427. “Ignition devices." 


C. S. FraNnKkLIN & MaRrcox's 


August 


E. C. R. Marks (Splitdorf Electrical Co., 


U.S.A.). August 29th. 
12,441. * Reflectors for wireless telegraphy and telephony.” C. S. Franx- 
Luin, G. Marconi & Marconi’s WireLess TELEGRAPH Co. August 29th. 
12,456. ‘* Electrical switches.” W. H. Cox. August 30th. © 


12,460. “Selector systems for telegraph typewriters.” A. E. ALEXANDER 


(Kleinschmidt Electric Co., U.S.A.). August 30th. 


12,462. “ Electric heating elements.” H. J. Dowsinc & Dowsinc Raptant 
Heat Co. August 30th. ; 


12,469. *" Phase advancers.’’ British THomson-Houston Co. & N. Sncutne- 
WORTH. August 30th. 


12,473. “ Electric bells.” E. A. Granam. August 30th. 


12,478. ‘‘ Control systems for electric motors.” BritisH Westincnovuse 
Ecectric & Manuracturtnc Co. (Westinghouse Electric & Manufacturing Co., 
U.S.A.). August 30th. 


12,479. “ Phase converters for polyphase distributing systems.” Bamsa 
WestinGHousg Exectric & MANUFACTURING Co. (Westinghouse Electric and 
Manufacturing Co., U.S.A.). August 30th. 


12,480. “ Phase balancers for polyphase distributing systems.” Brsrtsn 
WestINGHOUSE ELectric & MAaNuFAcTURING Co, (Westinghouse Electric and 
Manufacturing Co.), August 30th. 

12,520. “ Electromagr ets." C. H. PRITCHARD. 

12,539. ‘‘ Generating ignition currents for internal-combustion engines.” 
SrLitporF ELecTtRIcaL Co. August 3ist. (U.S.A., August 31st, 1916.) 

12,566. “ Electrical accumulators.” C. H. Worsnop. September Ist. 

12,572. “ Electric heating and cooking apparatus.” G. Pars & A. R. 
Woop. September Ist. 

12,577. ‘‘ Receivers for wireless signals." 
WIRELESS TELEGRAPH Co. September Ist. 


August Sist. 


C. S. Franxiin & Marcow’'s 


PUBLISHED SPECIFICATIONS. 


1916. 


The numbers in parentheses are those under which the specifications wilt 
be printed and abridged, and all subsequent proceedings will be taken. 

6,404. Enrectrical Recucators. C. F. Kettering. July 26th, 1915. (101,014) 

6,405. Systems or Exsctrical Generation. C. F. Kettering & W. A. 
Chryst. October 27th, 1915. (101,960.) 

10,491. ELECTRICAL DRIVING, PARTICULARLY FoR Motor Venicires. H. Crochat 
May 9th, 1916. (Addition to 4,962/16.) (106,263.) 

11.047. Cut-out ror Exvectric Circuits. E. C. R. Marks (Kuntziger, J- 
H. Charvin & F., Fontaine). August 4th, 1916. (108,511.) 

11,146. FirctRicaALLy-HEATED WEARING APPAREL. A. Selvatico. August 7th. 


1916. 108,516.) 

11,326. DyNaMo-gLectRic Macnines. G. Schroeder. August 10th, 1916. 
(108,529.) 

11,382. Evectric TRANSFORMERS. A. F. Berry. August lith, 1916. (108,32) 
11,787. SrarkinG PLUGS FOR USE IN INTERNAL-COMBUSTION Encines. H. G. 


Longford, W. W. Longford & W. A. Clark. August-19th, 1916. (108,586.) 
13,005. MaGNetos FOR TELEPHONIC AND LIKE Carts. J. B. Naberes. Sp- 


tember 18th, 1915. (101,542.) 
13,007. TeLernone Hann Ser. Western Electric Co., G. H. Nash & B. B. 


Brace. September 13th, 1916. (108,565.) 

13,198. ErrcrricaL Fuses or Cut-outs. H. W. Cox. September 18:5. 
1916. (Addition to 2,491/16.) (108,567) 

14,012. Exectric Heatinc Devices. R. K. Hearn. October 3rd, 1916. 


(108,578.) 
14,518. METHODS oF AND APPARATUS FOR Evscrric Sure Prorucsion. British 
Thomson-Houston Co. (Gencral Electric Co., U.S.A.). October 13th, 191. 
(108,586.) 
14,821. MEANS AND APPARATUS FOR OBTAINING Hicn Vacva. British Thomsen- 
Houston Co. (General Electric Co., U.S.A.). October 18th, 1916. (106.5%) 


15,837. INTERRUPTERS FOR IGNITION MacNnetos. M-L. Magneto Syndicate 
and E. A. Watson. November 6th, 1916, (108.603.) 

17,451. DyNnaMo-gtectric Macnines. H. A. Gill (United States Light and 
Heat Corporation), December 5th, 1916. (108,620.) 

17,304. Manuracturk oF Porous MINERAL Propucr FoR use m Cmpacu 
AND ELECTRIC OPERATIONS, AS REFRACTORY MATERIAL, AND FOR OTHER PURPOSES. 
M. Barrett. December 2nd, 1916. (108,619.) 

1917. 


March 19th, 1917. (108,649. 
4,188. Execrric CIRCUIT BREAKERS FOR POLYPHASe ALTRRNATING-CURRENT CE- 
cuits. Igranic Electric Col (Cutter-Hammer Manufacturing Co., U.S.AL 


March 22nd, 1917.) 7 (108,651.) 


4,005. GALVANOMRETERS. J. Rymer-Jones. 
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1917. No. 2,078. 


_ PARIS TRAMWAYS AND WAR 


TROUBLES. 


A TYPICAL instance of the difficulties with which French 
tramway companies have to contend under the conditions 
of the war is afforded by the experience of the East Parisian 
Tramways Co. (Tramways de l'Est Parisien), whose gross 
profits in 1916 were less than in the preceding year, and 
which succeeded in equalising the expenditure in 1916 
only as a result of the gross profits which were realised on 
the manufacture of munitions of war. These matters are : 
fully get forth in the company’s annual report, and amplifi- 
cations were given by tbe chairman at the fecent general 
meeting, particular interest being manifested in figures 
showing the great advance in the cost of materials as 
compared with the period before the war. 

The report states that, while the normal working con- . 
ditions upon which the fares fixed by thé company’s 
concession were based have been completely changed by 
events which could not be foreseen, and while the sale — 
prices in trade and industry everywhere have increased 
at a rate corresponding to the advance in cost prices, the 
company are prohibited from making any modification in 
the fares to be paid by passengers. The steps taken by 
the directors with the object of securing a change on the 


_ part of the local authority which granted the concession 


have had no effect, and the intervention of the Government 
has only been manifested in the direction of increasing the 
compatiy’s burdens by enforcing the grant of war bonuses 
to the tramway workers, whereas such bonuses, it is 
contended, should have been simultaneous with the giving 
of permission to raise the fares. In addition, the con- 
ceding authority, persistently ignoring the state of war, 

has applied the penal clauses of the concession contract by ini- 
flicting daily fines upon the company for the non-observation _ 
of the time tables in operation in peace times, whereas the 
present conditions render it impossible to adhere to these time 
tables absolutely. Not only so, but despite numerous appli- 
cations, the company have not yet been authorised to bring 
into operation certain advantageous arrangements in the, 
concession contract which only require the fulfilment of 
certain formalities which were already concluded some 
time ago. 

The difficulties which were referred to in the report for 
1915 have been accentuated with the continuation of the 
war. Although the company were eventually empowered to 
extend the use of female labour in the working of the cars, 
it is not possible to maintain the effectives without trouble, 
and the maintenance staff n particular has not been ade- 
quately reconstituted. The scarcity of specialised labour, 
and the impossibility of obtaining all necessary raw 
materials and spare parts for the maintenance of the 
rolling stock and tracks, have compelled the company to 
limit their efforts to the execution of the most urgent 
works, the others being postponed for the future. The same 
circumstances have prevented the execution of renewals to 
the extent followed in normal times, but the delay will be 
overtaken as soon as the means are available. It has, how- 
ever, been possible. to double four lines in connection with 
the scheme for the reorganisation of the system. 

M. Bousquet, chairman of the company, directed the 
attention of the shareholders at the meeting held in 1916 
to the exceptional charges which the company had to bear, 
and which arose from (1) the enhanced cost of raw materials, 
(2) the increased cost of coal, and (3) the rise in wages. 
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Amplifying this information at the recent meeting, the 
chairman quoted the following figures in regard to the 
prices which prevailed before the war and those which were 
charged in June, 1917 :— 


THE CosT PRICES OF MATERIALS IN FRANCE. 
Pre-war period in 


June, 1917. 
Francs. Francs, 
Cast-iron 35°00 110°00 
Cast-steel ane 90°00 - 240°00 
Brake blocks ... 18°00 75°00. 
Trolley poles... 21°00 63°50 
Wheel tires 36°00 1135°00 
Tool steel 8°00 35°00 
=- Copper wire ... 230°00 670°00 
Oak wood 1°50 5°40 
Motor oil es 45°00 210°00 
Coal ... shy ; 29°00 ; 18200 


The chairman did not mention the weights, &c., to which 
the figures apply, excepting in the case of coal, but the 


differences are sufficient for the purpose of illustrating the 


great advance. The cost of the imported coal relates 
to the tonnage price delivered at the company’s power 
station, the coal having to be conveyed from the ports 
up the Seine as far as Vitry. In this connection it is 
stated-that the coal now being received is far from equalling 
that which was supplied prior to the war. The mines, 
the chairman explained, are no longer worked with the 
same care as in times of peace, and the coal forwarded is 
not well sorted or well washed, so that it does not yield the 
same efficiency. For instance, the consumption of coal at the 
.company’s power station, which amounted in peace times to 
1,300 grammes per KW.-hour produced, has now risen to 1,450 
grammes per KW.-hour, so that a larger quantity of coal 
has to be consumed in order to obtain the same quantity of 
energy. The chairman also referred to the labour question, 
' and mentioned that a further war .bonus of 0°75 fr. per 
worker per day has been compulsorily imposed upon the 
company by the Government, making a total advance of 
1°50 fr. per individual since September, 1916. . 

Fhe effect of the increases under the foregoing three 
classes has been to double the working expenses per car- 
kilometre run, as contrasted with the pre-war period. This 
fact is illustrated by the following figures concerning the 
_working expenses in the first four months of the five years 
mentioned :— | i 


WORKING EXPENSES PER CAR-KILOMETRE. 


First four months of 1913... 0:559 fr. 
39 9 y ” 1914 one 0'564 TE 
19 39 39 99 1915 eee 0:767 ay 
a. we. Se a llea 0'776 ,, 
a Ge. an an ADIT 1'069 ,, 


_ The chairman, in conclusion, again referred to the 
question of fares, and remarked that it was impossible for the 
State to recognise the necessity for an increase in railway 
fares, which had been sanctioned, and to refuse to give the 
company any compensation in the same direction. During 
the discussion attention was drawn to the fact that certain 
tramways, notably the tramway.from Paris to Bourg-la- 
Reine, had raised their. fares by 25 per cent. 
explained, however, that the particular undertaking con- 
cerned was not a tramway, but a “ railway of local interest ” 
(light railway)—the Compagnie de Chemin de Fer sur 


routes de Paris à Arpajon—which is not subject to the 


same régime as the tramway companies in the Department 
of the Seine. 


\ 
As a result of the comparative 


Electricity scarcity of coal in Germany, owing 

Supply to the great demand and the short- 
Restrictions age of mining labour, the Govern- 
and Prices ment recently issued an order plac- 
in Germany. ing restrictions on the consumption 


of gas in general, and this is about 


to be followed by a similar order in relation to the ` 


use of electricity. The object in each instance is to 
effect economy in the consumption of coal, and new 
connectioris to the distributing mains will only be 
permitted in cases which are officially considered to 
be very urgent. 


It was | 


A war-tax on the sales of coal as from the pit; 
was brought into force on August Ist, and pro- 
ducers are authorised by law to add to the account: 
rendered to customers the amount of the increas 
arising from the imposition of the tax. In their 
turn, the electricity supply companies and _ loca! 
authorities who own supply works are: also em- 
powered, as from August Ist, to transfer to cor. 
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sumers the additional burden resulting from the | 
greater cost of coal. The German War Offer ; 
authorities, through the Imperial Commissioner fo: - 


Gas and Electricity, have now issued a communica- 
tion pointing out that since the beginning of the 
war the prices of coal have risen by 100 per cent. 
and even higher, and those of other raw materia: 
by several hundreds per cent., whilst, at the sam 
time, wages have advanced to an extraordinar, 
extent. In addition, the gas‘and electricity supp’: 
works have also assumed considerable burdens :: 
the direction of contributing towards the support ci 
the families of those workmen who have been calle: 
up for army service. As a’consequence, the calci 
lations upon which supply contracts entered int: 
before the war were based, have been complete!: 
upset. - It is therefore contended that larg 
consumers, although in individual cases havin 
the formal right on their side, reasonably can n 
longer ask to be supplied at prices which result i 
a loss, whem they themselves realise ample prof: 
from the sale of manufactures at prices correspon¢ 
ing with the general advance in the costs of pro- 
duction. It must consequently be „expected, it © 
said, that large consumers, just as the_Governmen 
departments have done on the production of prooi: 
of the disproportion between prices, will consent t 
pay to the gas and electricity works an increase © 
price equivalent to the expansion in the latter’s co: 
of production. l : 

The official communication proceeds to state tha: 
the influences of war conditions on the tari 
rates arranged in the contracts for the supply ©: 
small consumers are still more surprising, as ' 
these cases other matters come into consideratio 
besides the growth in working expenses. For in 
stance, the expenses of making connections for cor- 
sumers are paid on the assumption of lasting anc 
unhindered utilisation, and the tariffs were fixe 
on the assumption of a minimum period of consump- 


tion in the case of the installations connected up 


But these contract conditions have partly exper 
enced a decisive change and partly been abolished b 
the introduction of ‘‘summer-time,”’ the Testrictio:: 
imposed by local authorities on the consumption ¢: 
light and power, and the stoppage of establi: 
ments or of machinery, as, for instance, bruisin, 


\ 
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mills in agricultural districts. Moreover, numerot: : 


small consumers have been requisitioned for t: 
army, and either do not meet the obligations the: 
assumed on the connections being made, or only ¢ 
so incompletely. 

`A large number of towns and communes for tte 
foregoing reasons have voluntarily consented t 
pay an increase in the tariff rates charged to ther. 


_the advance frequently being regarded as appro ` 


priate at 25 per cent. It is held‘to be in the interes | 


of the local authorities for the gas and electric 
works to be maintained in an efficient condition, ar 


+ 
‘ 


in their decisions the latter cannot leave out of cc: 1 


sideration the fact that working during war time + 
associated not only with a very unusual growth = 


.the working expenses, but also with an extraor¢: 


nary depreciation of the plant, and that materia}, 
higher prices will have to be paid for renewals alte’ 
the war. The War Office authorities, under the c 
cumstancés, conclude by stating that they consid 
it requisite and just for consumers to pay to t 
works prices which correspond with their increas 
costs of production, in the interest of the wort: 
being maintained in regular operation. 
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SOME SUGGESTIONS FOR THE PREVENTION 
OF MISTAKES IN METER READING. 


By G. W. STUBBINGS. 


THE periodical reading of consumers’ meters was, before 
the war, a business that ‘was carried out smoothly 
and with little trouble. Meter readers were thoroughly 
accustomed to their work, and mistakes were of com- 
paratively infrequent occurrence. In present circumstances, 
when men and women of little or no previous experience 
have to be put on this class of work, mistakes are consider- 
ably more frequent. 
peculiar, in that the person engaged on the task works 
quite by himself, and cannot be supervised in the same 
way that other employés are. Mistakes, moreover, may be 
of far-reaching consequence, causing friction with consumers 
and involving great trouble for their satisfactory adjust- 
ment. It is therefore desirable to inquire into the various 
possible mistakes that can be made, the probable causes of 
the same, and also to consider the question as to what 
system of instruction will best fit the new meter reader to 
perform his or her work speedily and accurately. 


The most serious error likely to be made is that of — 


misreading the meter, as this is the most unlikely to be 
immediately discovered. The operation of meter reading, 
although seeming so simple to those thoroughly accustomed 
to it, gives great trouble to beginners. The difficulties are 
greatly increased by meters being fixed in bad positions for 
reading. It is always worth the expense of a few feet of 
cable and tubing to arrange for the meter to be in a position 
convenient for reading, as the possibility of error will be 
greatly reduced. A meter is not like a service cut-out, 
which has only to be examined in unusual circumstances, 
but is fixed in a building expressly in order that it may be 
read periodically. Meter dials should be as large as 
possible, and have bold plain figures; and these dials 
should be in a line, in the correct sequence. Some meters 
have three dials arranged in equilateral triangular fashion, 
and it requires a close inspection of the meter to discover 
the correct order for reading. With cyclometer or jump 
counters, the possibility of error should be largely reduced, 
but difficulties are often introduced by the necessity of 
having the eye of the observer level with the counter for 
reading. Furthermore, counters having figures engraved on 
white metal barrels are difficult to read in a bad light. A 
good dial counter can be.read while at a level of 2 or 3 ft. 
above the eye, in a moderate light. It is of great import- 
ance in a cyclometer counter to have the decimal figures 
plainly marked. A red comma is not sufficient, and means 
should be employed to make the distinction quite obvious. 
Meter readers should always be instructed to read meters of 
large capacity with extra care, and thoroughly to examine 
the dial before so doing. With such meters the last dial to 
the right sometimes reads 10 per division. If it is the 
custom to set dial counters to zero in the test room, this 
should be carefully done, otherwise inconsistent readings of 
adjacent dials may cause the meter reader to blunder. 

Conscientious meter readers can usually discover serious 
errors of reading by comparing the consumption indicated 
for the current quarter with that for a previous corres- 
ponding period, making intelligent allowances for altered 
circumstances. If meter readers could only be trained to 
take this simple precaution before leaving consumers’ 
premises, and also to check their reading if the consumption 
appeared at all different from what should be expected, 
serious errors would be largely avoided. To encourage this 
to .be done, it is not advisable to insist unduly on speed in 
meter reading. Accuracy is the first essential; speed, 
whilst being desirable, and characterising an efficient meter 
reader, is only secondary. 

Some meter readers are very prone to errors in subtraction. 
This mistake is, of course, immediately detected by the 
clerical staff dealing with the readings, but it involves a 
journey to the consumer’s premises to correct his meter- 
card, and not infrequently elicits from the consumer a 
facetious letter informing the department of what they have 
already found out. This error can be avoided if the meter 


The operation of meter reading is - 


reader will perform the subtraction twice—once in the 
meter reading book and once on the consumer’s card—and 
then compare the results of his two calculations. This 
simple precaution is very difficult to get carried out, as 
usually the meter reader copies from the book to the card, 
OF vice versa. | 

-Errors sometimes occur on premises having more than- 
one meter, by confusion of the meters, and entering up the ` 
reading of one on the page in the book allotted to the other. 
This is usually due to gross carelessness ; but, neverthe- 
less, the.system of marking the owners’ numbers on meters 
should be a good one, and it should not be necessary for the 
meter reader to scratch a rusty label in order to discover 
such number. The system of stencilling owners’ numbers 
on the glass, or marking it on the dial, has much to recom- 
mend it from the point of view of meter reading. This 
method should, however, only supplement, and not displace, 
the more permanent brass label. 
@alj, is an excellent practice for meter readers to try all 
meters on one light, or on the smallest load possible. This 
is not always convenient, but if the consumption shown by 
the meter differs considerably from that of the correspond- 
ing period of the previous year, a special effort should be 
made to do this. It is to be remembered that a meter does 
not usually stop suddenly, but gradually gets slower-on low 
loads, with a gradually increasing starting current. A 
meter may show a satisfactory consumption, and, indeed, be 
accurate on the usual load of the installation, while stop- 
ping on one’ light. Next quarter such a meter may 
fail altogether, necessitating an estimated consumption 
and the possibility of dispute. Systematic inspection of ` 
meters whilst reading, and changing those unsatisfactory on 
one light, will greatly reduce meter stoppages. It is a good 
plan to have a small column provided in the meter reading 
book, in which a tick can be made if the meter has been . 
tried. A different mark should be made when the meter 
was found going, as in the case of a power load. When 
readings are being examined by the consumer’s clerk, those 
showing an unsatisfactory consumption, the meter not 
having been tried, can be held back in order that this may 
be done. 

Meter readers showtid be instructed to endeavour not to 
talk to consumers, and not to express any opinion regarding 
any complaint they may have to make. Such a discussion 
is not only a waste of time, but sometimes gives rise to dis- 
putes, owing to the consumer alleging that the meter reader 
said something that he either actually did not say, or did 
not intend to say. Meter readers may be betrayed into | 


„expressing some opinion which will subsequently be quoted 


by the consumer as having been offered by an authorised 
representative of the supply authority. Meter readers 
should, therefore, tell consumers to make their complaints 
by letter. The same applies to requests by the consumer 
for work to be done, or minor alterations to be carried out. 
In cases of low consumption the meter reader might inquire 
of the consumer as to the reason of the same, and make a 
note of such reason. This will be useful, as at some future 
time an estimated consumption may have to be made, when ' 
the consumer may endeavour to get the low consumption, 
which really was due to abnormal conditions, taken as a 
criterion for estimation. The instruction to avoid, as far 
as possible, conversation with consumers must not, of course, 
be taken to absolve meter readers from the natural obliga- 
tion to be courteous, and to endeavour to cause the consumer 
as little inconvenience as possible. 

Seals should be examined on meters, and, as far as prac- 
ticable, on service cuteouts also. It is, however, advisable 
for service cut-outs to be separately inspected and examined 
periodically. These cut-outs are often fixed in ont-of-the- 
way positions, and to insist on an inspection of the seals by 
the meter reader would unduly delay the readings ; while, 
quite possibly, some- cut-outs would never be inspected. 
A separate inspection—say yearly—of service cut-outs is 
‘therefore desirable. 

It is a good plan for the electricity department to have 
drafted a set of instructions representing the practice of the 
department regarding meter readings. Such instructions 
should be typewritten, and a copy should be given to each € 
meter reader for thorough perusal. A suggested set of 
instructions is as follows::— a 


` 
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INSTRUCTIONS TO METER READERS. 


l. Read meter twice, once for meter book and once for 
consumer’s card. . Subtract twice to obtain consumption, 
- and, finally, compare entries in card and book. Do not 
copy from card to book, or vice vers. 


2. If consumer’s card be fall, make out a fresh one. If - 


the consumer has difficulty in finding the card, request that 
it be kept-vnear the meter. poi 

3. Endeavour to try all lighting meters on one light, 
and power meters on the smallest load possible. If the 
meter is satisfactory, make a tick in the column provided. 
If the meter will not` work on one light, ascertain the 
smallest number of lights on which it goes, and note this in 
your memorandum book. 

4.’ If the meter be found stopped, make a note of this, 
and also of the reading, but make no entry either in the 
meter reading book or on‘the consumer’s card. l 

5. Compare the consumption with that for the corres- 
ponding quarter last year. If markedly different, check the 
reading, and, if low, try the meter, if this has not been done. 
If all is satisfactory, inquire of consumer the reason of the 
- abnormal consumption, and make a note of the same. 

6. Complaints of high consumption, or verbal orders for 
work to be done, are not to be taken by meter readers. 
Inform the consumer that such complaints and orders must 
be made in writing. 

7. While always being civil to consumers, endeavour to 
have as little conversation with them as possible. Above 
all, refrain from expressing any opinion regarding any 
complaint they may have to make. 

8. Inspect seals on meters, and also, if possible, on cut- 
outs, noting any missing. Make a note also of any broken 
meter or cut-out glass, or any apparently defective wiring 
you may come across. 7 


THE QUESTION OF “THE STAFF” IN 
ENGINEERING ESTABLISHMENTS 
AFTER THE WAR. 


[COMMUNICATED. ] 


AT the present time discussions anent the extreme import- 
ance of harmony existing between workman and employer 
are as plentiful as leaves in autum. 

It is laid down as an axiom, and quite rightly, that the 
workman must turn out more work, and be permitted to 


earn higher wages, than tradition has approved of in 


former days; and that the manufacturer must have his 
works full of good orders, which will be obtained solely and 


simply by the fact that he can turn out articles by the 


100,000, with the aid:of automatic machines worked to 
their full output, enabling him’ to place his wares on 
the market at an extremely low price. 

At the same time, we hear on every hand of the necessity 
of better and wider education for engineers ; of the necessity 
of technical preparation for even the coming generation of 
workmen ; and of insistence on study for two or three years 
at an institution of university standing for those who 
would take commissioned rank in the new engineering 
army. ? 

Whilst in its way all this discussion may be quite good 
and necessary, it seems to the writer that the interests of 
one important section of the engineering army have been 
overlooked entirely. This section is that generally known 
as “ The Staff ’—usually spelt with a large S when referred 
to at annual dinners on the occasion of the annual back- 
patting exhibition, and with a very diminutive s when its 
salary is being considered. ' ° 
To say that in the past, and even to-day, the staff—in 
which term are included all technically-trained men, 
whether in the drawing office, the test-bed department, or 
on`administrative work—have been underpaid and shabbily 
treated, is to state a platitude. Yet, without this body of 
men, the engineering industry would be impossible in this 
or any other country. 
Let us consider for a few moments what the training 


and work of men engaged in such appointments include, and 


then consider their remuneration. A young fellow after 
spending, say, four to six years at a good grammar school, 
has usually entered some works as an apprentice, with a 
agreement to go through all departments, and to finish up 
in the drawing office ; certainly, during the last 20 years, 
it has not been the invariable custom to pay a premiun 
for this privilege, but a low rate of wages, and in many 
cases no wages at all, have been the rule. 

Diligent work during the day has been supplemented by 
study in the evenings, the man’s general education probably 
having taken him at least up to quadratics and through a 


considerable portion of Euclid, and given him also a god 


foundation in physics and chemistry. At the evening 
technical school this man has been enabled to enhance his 
theoretical knowledge to a considerable extent ; opinions of 
people interested in purely“fay courses notwithstanding. 
Thus, at the end of five or six years, by the time the mn 


_ has attained the age of 22 or 23 years, he has a good prx- 


tical acquaintance with actual commercial work, and a very 


sound theoretical education, especially in applied subjects.. 


And let it be remembered that this training has cost him 
no small amount of* study and thought, of a particularly 
tiring and concentrated type. - 

The same course of training hag often been followed by 
the boy coming from a rather lower social stratum, who ha 
worked his way from the elementary Council school up toa 
higher grade school, and there obtained a good sound drilling 
in mathematics and practical science. 

Both these men will be engaged as draughtsmen for 
some time after they have become 21 years of age, and sill 
be quite ready to work in subordinate appointments a 
long as they can gain wider and more valuable 
experience. a 

They expect, and the writer upholds them in this view, 
that by the time they are 25 or 26 years of age they 
should be able to earn, in ordinary peace time, at least £120 
to £130 a year. It is well known, however, that in 
ordinary times this salary is not paid to a man unless he is 
doing responsible—in fact, very responsible—work, involv- 
ing fairly difficult calculations, and at least a good working 
knowledge of the plant he is assisting to design, whilst he ia 
usually nearer 30 than 25 when he reaches this meagre 
salary. i 

A step on the ladder of promotion, often loaked forward 
to with some amount of eagerness, arrives when the 
draughtsman is asked, at about the age of 28 years, to go 
down to the works of some customer of the firm, and witnes 
a test on some of the firm’s plant. 

This is responsible work ; and the writer has known ma 
almost live on the job for ten days or a fortnight on end iv 
order to achieve guaranteed results and to give satisfaction 
to a customer. 

Work of this type demands that a good and really smart 
suit of clothes be worn whilst the tirm’s client is being 
visited, and it is worthy of remark that the draughtsman 
provides this suit out, of his own pocket ; and if he is n 
willing so to rig himself out, he will certainly not be sent 
on such work. 

That a smart appearance is necessary on spch work is 
undeniable, but to expect aman on £130 a year to keep 
such an appearance going is in every way unfair, especially 
as this type of work soon ruins his clothes. | 

All that such men get out of such appointments is a few 
days at a more or less good class hotel, and, as a rule, any- 
thing from a week’s to a fortnight’s harassing work, which 
extends from first thing in the morning to late in the 
evening. 

Naturally, having been on ‘such work confers sone 
amount of distinction on a man, and on first getting such 
work to do he is elated at his prospects. Time, however. 
soon shows him that he is not the only man to pose 
such experience, and that his valne in the open market is 
but little enhanced on that account. ae 

It is at this stage that dissatisfaction sets in, and it 1: 
fortunate for the man himself, the profession to whieh he 
belongs, and the country in general, that he so selden 
turns out of the straight path, but contents himself with 


_ grousing and preventing his own or his friends’ childr? 


from following in his footsteps. 
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On the other hand, there are some reckless and daring 
spirits who will not sit down under what they consider a 
grave injustice, and so decide to make society in general 
give them an income more in keeping with their talents 
than ordinary straight going will provide. 

To the writer it seems obvious that the scandalous under- 
payment of staff engineers is nearly always at the bottom of 
these regrettable wrong-doings. : 

No decently educated fellow is going to risk his future 
career, and, above all, his honour and reputation, unless he 
hàs been brought to such a state of bitterness at his 
prospects in life, compared with the standing he should 
occupy and the salary he should receive, when the national 
importance of his work is considered, that he loses all 
caution, becomes reckless, and decides that the community 
which confers thousands a year, or even a month, on tricky 
company promoters, shall be laid under toll to his brains 
and abilities, for something better than a mere pittance. 

The writer asks for no sympathy for such men, they must 
be put out of the reach of doing such mischief ; but he does 
ask the great industry to which they belong to reflect that 
when such ability goes so far wrong, there must also be 
something radically at fault with the management of the 
industry itself. : | | 

Above all, it must be admitted that, to a man educated 
as outlined above, £200 a year at 30 years of age, with the 
off-chance of £350 by the time the age of 38 or 40 is reached, 


is only a meagre prospect. | 2 


. What, then, must the prospect appear to those whose 
parents have, in addition to the training outlined, spent the 
necessary money to give their sons a theoretical education 
of University standard, such as is being called for to-day ? 

, The prospect is practically ridiculous; and when it 
becomes realised, it will prevent men coming into engi- 


neering, with the consequence that either the British — 


engineering industry will not be equipped with the type of 
official staff required for the very strenuous conditions 
immediately, before ‘us, or it will be necessary to call in the 
well equipped foreigner, who works for a pittance in return 
for learning our language, our ways, and the general lay-out 
of our works, the towns in which fhey are situated, and the 
roads and railways which lead to them ; for it is in this 
way that the low-priced foreign staff engineer has taken his 
full payment. ! 

To conclude, the writer draws from his own experience. 
Educated for some years at a well-known grammar school, 
he, along with others, went into éngineering ‘in the manner 


previously outlined, and was also a day student after ` 


reaching the age of 21. 


Having always kept in touch with the “ Old Boys ””- 


Association, it is pleasurable and profitable, once or twice 
a year in normal times, to foregather and talk matters over 
with the fellows who were for years in the same Form, and 
who went up the school in work and play alongside 
oneself. | 

Practically in every case the men who have gone into 


commercial pursuits, such as banking, have not only done 


better, from a salary point of view, than the engineers, 
but have had much, less study to obtain their positions ; 
whilst they are free from quite half”the worry which a 
similarly paid engineer has to put up with, and rarely, if 
ever, have to face the personal discomforts and risks which 
are a portion of the staff engineer’s daily routine. Con- 
sequently, one meets one engineer after another who does 
all he can to discourage suitable boys from taking up the 
profession, and who, as a rule, absolutely forbids his awn 
progeny to take it up. ~ | 

_ The workman has to be considered, because he is ready 
to fight. 
to make the staff man think that he, too, will never receive 
fair remuneration, or fairly reasonable security of tenure, 
unless he also prepares to defend his interests in the 
game manner ? 

Stinginess in granting war bonuses to-meet the higher 


cost. of living, and the general absence. of any idea of 


remembering the wants of the staff, in making after-war 

- arrangements, go a long way to confirm this idea. - 

‘Let us hope that, before it is too late, this oversight wil 
be remedied. ©, © * | | 


main anode-to-cathode circuit. 


Do the heads of our great engineering firms wish 


THE PLIOTRON OSCILLATOR. 


In our issue of May 28th, 1915, we described the ‘pliotron, 
and its varied uses in wireless telegraphy and telephony ; as 
there explained, its operation depends upon the passage of 
current between electrodes in a high vacuum by means of 
pure electron discharge—the thermionic current. The 
pliotron has not yet made its appearance on the market in 
this country, but its construction and applications are being 
developed in the United States by the research laboratory 
of the General Electric Co., of Schenectady, and in the 
General Electric Review for August Mr. W. C. White 
describes its use for obtaining either a large current or a 
high voltage at high frequency. | 

When used as an oscillator for the production of alter- 
nating current from a direct-current source of energy, the 
pliotron has the characteristics of an amplifying relay ; that 
is, the wave shape of any variable E.M.F. applied between 
the electron-emitting cathode and the grid (or controlling 
member) will be faithfully reproduced by the current in the 
Hence the input of a 
small amount of A.C. energy will set up a relatively larger 
amount, identical in frequency and wave shape; and by 
utilising a small proportion of the a.c. energy thus pro- 
duced to feed back to the input circuit, the system can be 
made self-exciting ; a.c. energy can thus be obtained from 
a D.C. source, the pliotron and its auxiliary apparatus . 
forming a type of converter. , 

For laboratory and testing purposes, there is considerable 
use for constant-amplitude high-frequency electrical energy. 


For. instrument and meter calibration, heavy high-frequency 
currents are often required, the actual amount of electrical 
energy dissipated being comparatively small. | 

In the case of tests on insulating materials to ascertain 
dielectric strength ‘and dielectric losses, high-voltage high- 
frequency is often necessary, although in this case also the 
amount of electrical energy required is small. 

Two pliotron oscillator arrangements for high-frequency 
are described, the first for the production of relatively large 
current and the second for the production of relatively high 
voltage. In each case the amount of energy involved is 
comparatively small, of the order of 150 watts or less. 

In a resonance circuit the current will rise until the 
losses become equal to the input energy. With practical 
circuits the lower limit of power factor obtainable is about 
one half of 1 per cent., unless unusual precautions are taken. 
This means that the maximum resonance current produced 
is about two hundred times the value of the true energy 
current fed into the resonance circuit. 

Therefore, where large currents are desired from a small 
quantity of energy, the total volt-amperes of the circuit 
must be. kept small; and this condition requires that for 
such a resonance circuit a large capacity and small induct- 
ance must be used. | 

It is also important to adjust the resistance of the load 
to the voltage of the supply so that the energy is most 
economically utilised. This means that the resistance of 
the heavy-current circuit must be given the apparent value 
most suitable for insertion in the pliotron circuit. This 
adjustment of apparent resistance is accomplished by elec- 
tromagnetic coupling or transformer action. 

The diagram of an arrangement to produce currents of 
from 10 to 25 amperes from one pliotron tube at frequencies 
between 100,000 cycles and 1,000,000 cycles is shown: in 


fig. 1 


Suppose it is desired to calibrate a hot-wire ammeter by 
D 
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means of direct comparison with a standard. These two 
ammeters are represented by a and A, and are connected in 
series as part of a resonant circuit, the inductance: and 
capacity of which are shown at ls and c, respectively. The 
product of the values of 1, and c, to be used for any par- 
ticular case is found by the usual resonance formula— 
f= 12r V(Le). 

As mentioned above, a low power factor and volt-ampere 
product is desirable ; and therefore the inductance value of 
Ls is made the minimum possible, consisting usually of only 
one or two turns of heavy conductor. With the rénge of fre- 
quencies specified, this gives values for C, of the order of 
about 0°1 microfarad. In this heavy-current circuit it is, 
of course, very necessary to use condensers of low energy 
loss, and to reduce the ohmic resistance of the conductors 
to a minimum. | | | 

The inductance 1, obtains energy by electromagnetic 
coupling from the coil L, which is connected in the plate 
circuit of the pliotron. 

By means of an adjustment of the values of L, L, and 
Cp» the pliotron system can be made to set up a high- 
frequency current corresponding in period to the tuned 
heavy-current circuit. 

Owing to the relative values of L, and L}, the apparent 
resistance in the plate circuit of the heavy-current load 
circuit is greatly multiplied, but still is not of a sufficiently 
high value to absorb all the available energy. Further to 


Fic. 2. 


increase this apparent resistance, a variable capacity C, is 
shunted about the inductance L, Then, by simultaneous 
variation of these two factors, the apparent resistance of 
the load can be adjusted to give the largest energy output 
available. | 

The heavy-current output is dependent upon the voltage 
of the direct-current source D, a useful range being between 
200 and 750 volts. Pliotrons may be operated in parallel 
to produce a load current larger than that obtainable from 
one tube. l l 

For the production of high voltage in a resonance circuit, 
the conditions are almost the reverse of those in a heavy- 
current. circuit ; that is, with a fixed value of inductance 
and capatity to give the desired frequency, the capacity 
must be small and the inductance relatively large. 

A pliotron oscillator arrangement for the production of 
high voltages is shown in fig. 2. The high voltage is 
obtained across the condenser 0,, and may be tested by the 
gap G. A condenser in the form of two metal plates 
suspended in air* is the most convenient, and it may 
have a capacity value between 20 and 200 micro-microfarads 
for a frequency of 100,000 cycles. With a hot-wire 
ammeter A in circuit with the condenser, and knowing the 
frequency, the voltage produced across C, may be simply 
calculated. | 

The inductances L, and L, are similar, and each has a 
value of about 8 millihenries. The invariable inductances 
L, and L, are also similar to one another, and each has a 
maximum value of about 2:5 millibenries. 7 

The object of having L, variable is for the purpose of 
applying the high-frequency energy from the pliotron to the 
resonance circuit at the correct voltage, so that the energy 

* Two metal plates, each 10 in. by 10 in. and spaced $ in. apart, 


give a condenser having a capacity of approximately 40 micro- 
microfarads. 
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available is used most advantageously in the resistance of thi 
circuit. The inductance L, is made variable so as tosup 
to the grid just the right amount of high-frequency energy w 
make the system self-exciting and to excite it in the mx 
efficient manner. 

As in the case of the arrangement for heavy currents, 4 
suitable range of potential for the direct-current soure i, 
from 200 to 750 volts. 

With such values of inductance and capacity tht 
frequency of 100,000 cycles is obtained, a voltage of 12, 
may be produced from one pliotron tube operating fron j 
direct-current source of 500 volts. 

Pliotron tubes may be operated in parallel for the pr- 
duction of a voltage higher than that obtainable fron : 
single tube. 


—_—_———_——— 


A NEW HIGH-TENSION METER. 


UP to the present, “high-tension" electricity meters have on- 
sisted simply of low-tension meters coupled to the high-tensim 
circuit by instrument transformers, and subject to various ema 
and inconveniences due to the use of these transformer. Th 
trend of modern power generating and distributing policy is mh 
that it is necessary to base tariffs on high-tension current ari 
to measure consumption in front of the consumer's sep-dom 
transformers. The meter described below® contains only lov. 
tension components, but it avoids the use of instrument tnw 
formers by using in their stead the consumer's stepdor: 
transformer itself. The energy P,.¢ delivered during a tim 
interval ¢ to the high-tension terminals of this transformer i 
given by :— 


Pt=Pt+ Pet + [ Rg Iq? + Ri (ly = 1,)*].¢ 
= (Pi + Pe + Pr) t 


where P; = power at low-tension terminals of the transformer; P, = 
light-load losses of transformer; Ri, Be resistances of high- 
tension (primary) and low-tension (secondary) windings respectirels: 
I; = primary current; I, = light-load primary current: h = 
secondary current ; P, = Ba Iq? + Ri (li — Io)’. 

This method of measuring the energy delivered to a transform: 
is on the same principle as the separation-of-losses method œ 
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measuring power and determining efficiency during tests on eke 
trical machinery or transformers. The measurement of rte 
effected by an ordinary low-tension meter, and that of Pet and 0! 
p,t is effected by special components, which may oonstitute $ 
separate meter with its own train, or operating on the same trs! 
as the main low-tension meter. It is best, however. to let th 
special components act directly on the moving element of them 
meter. This meter is then subjected, directly it is connected © 
circuit, to a, relatively large driving torque due to a distin’ 
element or part. Further, since the light-load losses of a tran 
former are practically constant, the starting torque on the meter? 
also constaut. This simplifies and makes more accurate the adja: 
ment of the main meter at all loads, and avoids the difficut? 
otherwise experienced in securing accurate adjustment at low joak. 
The danger of creeping and the effect of friction on starting at 
avoided. | 
Fig. 1 shows digrammatically the special components nar 
Po t and P, t (the ordinary windings recording P:t are omitted > 
simplicity) in a single-phase meter recording the energy supp” 
to a single transformer. In this figure, a represents tbe a 
moving element of the meter, which may be a motor meter or ` 
rotating-field meter; D is a metal disk, on the same spindle oe 
and acted on by windings EE, F F, which record respectively iat a 
P, ê. The windings E E are of different reactanoes, connect fue 
parallel between the two secondary mains. If Us be the secs e 
P.D.of the transformer. rr’ the resistances of the two coils EES 


— 


* From a paper by P. F. Dufour, Rer. Gen, de t Electricite. 
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mains. 
proportional to I,?.sin a, where a is the phase displacement 
between the currents traversing the coils. The angle a varies 
only with the frequency (the coils having no iron cores), hence the 
- torque due to FF may be taken to be proportional to Iq”. 
since Ig = CI: 
light load), the term P, ¢ in our original formula also varies with 
142, and is therefore metered by the elements FF acting on D. The 
small error made in assuming sin ato be constant is compensated 
by certain other assumptions made in connection with the, 
system E E. S m 
Fig. 1 and the preceding remarks refer to a single-phase meter, 
but the same principles and analogous arrangements apply to poly- 
phase instruments. Where it is desired to meter high-tension 
energy supplied to several transformers, a8 many systems EE, FF 
may be employed, or single systems E E, F F may be provided, with 
superposed windings or multiplying relays, '&c. 
simpler, safer, and altogether more satisfactory to provide each 
transformer with an independent meter. 
the individual meters is smaller, useful data are obtained con- 
cerning the distribution of consumption between the several trans- 
formers, the risk of stoppage or imperfect operation of a meter is 
divided, and the extra cost of individual meters is not serious. 
Meters of the new type here described need not be much more | 
costly than ordinary low-voltage meters, since they have no addi- 
tional ‘mechanical complication except, perhaps, the second disk. 
The additional components are exclusively electrical, and contain 
no permanent magnets. There are no fresh sources of error or 
On the contrary, the supplementary electrical com- 
ponents provide additional means of adjustment and compensation. 
It may be objected that the meter described is not really a high- 
tension instrument ; nor is it, in the narrow sense of these words. 
It does, however, meter high-tension energy, and is at least as much 
a high-tension meter as those at present in use with current and 
pressure instrument transformers. The advantages of using the 
robust main transformer in place of special instrument trans- 


accident. 
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¢,¢' the phase displacements of their currents with regard to Us; 
the driving torque exerted by E on D is proportional to (U3?/rr?}). 
cos @. cos $’. sin (¢’ — p). Again, if U; be the primary P.D. of 
the transformer, and 6, the phase difference between U1 and Is. the 
light-load loss of the transformer is given by Po = U; Io. cos ĝo = 
(UiB) cos? @. On light load Us = m U, (where m œ light-load 
ratio of transformation); and in order that the driving couple 
_ produced by E may be proportional to Pe, it is sufficient if cos? @ = 
cos @. cos œ’ . sin (¢' — $). The angles 6, p and ¢’ vary with 
frequency and with the self-induction of the transformer and the 
coils EE. By adjusting the core saturations of the latter, the 
desired relationship can be obtained within the necessary limits. 
Also, the variations in cos ¢ and cos ¢’ can be made practically 
proportional, so that our desired relationship becomes cos? ĝe = 
cos" @ . sin (¢’ — $), which is realised by making ¢ = 0» and giving 
to sin ($ — $) a value near enough to unity so that a relatively 
large variation in (¢’ — ¢) corresponds only to a small variation in 
its sine. | 
When the secondary of the transformer is loaded, the ratio of 
transformation is no longer constant but varies with the intensity 
and phase of the secondary current. Hence, in order that EE may 
continue to yield a driving torque proportional to Pe, it is necessary 
to apply a correction to its field proportional to Ig and toa function 
of the phase displacement 43 between Ig and Uy. As shown by 
fig. 2, Ua is the resultant of m U; and the total voltage drop vs. 
The angle SOV is so small in practice, that os may be taken as 
equal to its projection on O V, hence Ug = mU; — K Ia cos (0 — 44), 
where k = J (Cita + MRY + w? (Ig + m )], and is practically 
constant in industrial practice. Transposing this expression for U3, 
and substituting the value for U; in Po = (U;? . cos? 4)/R,, we have 
that Po = Ug’. cos? 0. + A . Ug Iq cos (0 — 62), very nearly, where 
Ais a constant. In other words, we have to apply a corrective 
torque proportional to U2 Iz cos (@ — 4). This may be done by 
adding to the coils E E, a winding connected in series with one of 
the phase wires, or in shunt with a resistance so connected (¢.g., in 
shunt with one or both of the windings FF). The corrective 
winding may be arranged to compensate the field of each of the 
coils E, so that these fields remain as nearly as possible pro- 
portional to the primary pressure U;, or it may be in the form of a 
special coil which, together with the coil (or coils) © and the disk 
D, forms a small rotating-field meter yielding a torque proportional 
to Ug Ig cos (0 — 63). The two systems E F make possible adjust- 
ment to compensate for smadl errors involved by the assumptions 
made above. l , 
Instead of using one coil, E, and a winding traversed by all, or 
part, of the current I, the corrective torque may be provided by 


S$. 


rs =a pe cece 


U2 t Ki >> G2 
Fia. 2. 


one of the coils F, and a coil mounted in series, or in parallel with 
the whole, or with one of the coils £. Or, yet again, the two 
systems E F may be so arranged that their reciprocal reactions on 
the currents which they induce in the disk D, yield the requisite 
corrective torque without the aid of a special winding. 

The coils F F (fig. 1) are of different reactances, and are connected 
in parallel with each other and in series with one of the secondary 
These two coils exert on the disk D a driving torque 


Now, 
— I,)/m (where m. = ratio of transformation on 


It is, however, 


The range of loads on 


formers are manifold. Instrument transformers are fragile, owing 
to their low power (compared with the high pressure for which 
hey must be built): and they involve corrections which are, 
if anything, more complex and difficult than those described 
above. 

It is possible to extend Dufour's principle of metering to measure, 
from any point in the low-tension secondary circuit. the energy 
received at any point in the high-tension circuit. So far we have 


‘arranged that the system FF (fig. 1) measured the transformer 


copper losses not included in the light-load losses—i.e., Pp = 
Rə In? + Ry (1 — I1.. . We can, however, just as well adjust 
matters so that F F records P, £ = [(Rg + ra) Ig? + Ri (1 — 1o)']t, 


where 7 is the resistance of part of the external circuit of the 


secondary. Then the meter placed at any point in the secondary 
line records energy delivered at the high-tension terminals of the 
transformer. Conversely, the meter may be made to register the 
energy, corresponding to a point in the secondary line ahead of 
its terminals, by reducing the constant of the system FF by an 
amount proportional to the resistance of the circuit between the 
meter and the point concerned. 

Similarly, if 71 be the resistance of a certain section of the 
primary (high-tension) circuit, the system FF may be made to 
record [(Rq + 73) I3? + ri I1? + Bi (11 — 1o) J ¢, ie., the energy passing 
a certain point on the high-tension line supplying the transformer. 
By applying a pair of windings F'F designed and connected as 
above, any ordinary low-pressure meter placed at one point in a 
line can be made to measure the energy passing any other point 
(real or fictitious) in the line. One is thus able, in any case :— 
(1) To place the meter where most convenient from the point of 
view of accessibility or safety, &c., whilst still remaining strictly 
within the terms of the tariff in force. (2) To accept or establish 
tariffs based on energy received or delivered at some other point 
in the line than the location of the meter, even at some fictitious 
point in the network. This may have frequent useful application 
in connection with the sale or interchange of energy from network 
to network, and is worthy of special consideration in connection 
with recent linking-up schemes. 

The new meter offers a cheaper substitute for equipments 
hitherto employed ; permits even small consumers to be supplied 
on the basis of a “high-tension tariff,” and facilitates double 
metering, which is always a desirable precaution where large con- 
sumers are concerned. In its various modifications, the new meter 


' should make feasible tariffs best adjusted to the varied and 


numerous needs of practice. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers. are invited to submit particulars of new or improved 
devices and apparatus, which wilt be published if considered of 
sufficient interest. | 


Industrial Switchgear, and Limit Switches. 


MESSRS. GEORGE ELLISON, of Wellhead Lane Works, Perry Barr. 
Birmingham, have developed a range of totally-enclosed industrial 
unit type switchgear, for D.C. and A.C. circuits up to 1,000 Kw. at 
750 volts, and suitable for use in factories and mines. Each unit 


Fig. 1.—ELLISON 3-PANEL INDUSTRIAL SWITCHBOARD. 


is self-contained, consisting of an oil breaker bolted to a steel 
chamber, which contains the isolating switches and bus-bars, and 
carries the necessary instruments, interlocking gear between the 
isolating switches and the breaker, and cable fittings. The units 
are supported by cast-iron stands. and are bolted together to form 
a totally-enclosed switchboard. capahle of withstanding the weather 
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and rough usage. Fig. 1 shows a three-panel switchboard of this - 


type, for an incoming feeder and two outgoing lines, and fig. 2 
shows the interior of the bus-bar chamber, in which the bars are 
clamped to mica-covered steel rods. The strong construction 
obtained by this design enables the board to endure distortion 
without fracture or damage to the insulation, as when, for 
instance, a fall of roof in a mine has broken the stands without 


Fic. 2.—INTERIOR OF Bcs-BAR CHAMBER. 


interrupting the supply or necessitating costly repairs. The inter- 
lock between the isolating switches, breaker, cover, and tank is 
complete. A variety of control apparatus for motors can be com- 
bined with the switchgear, which is also made in several sizes. 

A line of totally-enclosed self-resetting limit and emergency 
switches for cranes, &c., has also been introduced by Messrs. 
Ellison. These switches are either normally open or normally 
closed, according to requirements, and return automatically to the 
normal position after cach operation, being actuated by a tappet 


Fia. 3.—ELLISON Limit SwitcaH, HAND-OPERATED (FRONT 
COVER REMOVED). 


moving in any direction, or, if desired, by hand. Fig. 3 shows the 
No. 2 switch, hand-operated, with the front cover removed. The 
fixed contacts are large copper buttons, which may be rotated to 
equalise wear, and the moving contact is a substantial copper 
roller mounted to swivel and rotate, so as to bed on the fixed 
contacts ; the mechanism is of double toggle type with no inter- 
mediate position, and sticking is impossible. The tappet may 
travel at practically any speed, and the switch may operate as 
often as 60 times a minute. The smaller size carries 5 amperes. 
and the larger 40 amperes, continuously. with large overload 
capacity on intermittent loads. 


A New Generator of Static Electricity. 


Mr. W. H. CHAPMAN, of Portland, Maine, in U.S. patent No. 
1,202,672, offers a remedy for loss of electrical and mechanical 
efficiency in static electricity generators. The invention consists in 
bringing a solid body of insulating material into intimate contact 
with a conducting liquid such as mercury which will not adhere to its 
surface, and then separating the solid body from the liquid and 
collecting from the surface of the solid the charge generated thereon. 
The rotating disk is partially immersed in the mercury. The inventor 
has found that a glass plate 8 in. (20'3 cm.) in diameter, making 
80 B.P.M. and dipping into a mercury trough to adepth of 14 in. 
(3°7 om.) without induction plates will develop a potential of 9,000 
volts on comb points, arranged to collect the charge at the top of the 
plate. The application of induction plates in proximity to the revolv- 
ing plate at the point where it leaves the mercury raises the potential 
to 13,000 volta or more on the comb points and gives sparks } int. 
(1°9 cm.) long. This is still further increased by covering the 

nduotion plates with ‘athin sheet of rubber or glass. In order to 


increase the quantity of electricity generated, a number of glass 


plates can be mounted on one shaft and separated by washers and all 
then S ppan together into the one trough of mercury.— Electricol 
World. 


A Large Arora Fire. 


In spite of all the difficulties in the supply of labour and materials 
at the present time, we are informed that the sales of Arora fires 
have continued to increase, and have already doubled the output 
for last year, with the heavy season still to get through 
The accompanying illustration shows a special fire which Mr. 
Robertson requested the ARORA Co.. of Loughborough, to build up 
for the Mayor's parlour at Salford Town Hall. This has been 
already fixed in position and is reported to give great satisfaction 


Fig. 4.—ARORA 7°5-KW. FIRE AT SALFORD TOWN HALL. 


The makers have built up a special frame-work to match the 
existing fire-place, which is of antique brass, surrounded by tiles. 
The heating elements consist of ten of their standard 750-watt 
bars, arranged in two columns of five bars. ‘Two separate circuits 
are taken to the fire, so as to balance the heating elements across 
the two sides of the three-wire system. Each side is worked ata 
pressure of 220 volts and controlled by two switches external to 
the fire. Probably there are few electric fires working under one 
frame on a 440-volt supply. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their commani- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


N 


A Static Electricity Phenomenon. 


We think the following experience may be of interest to your 
readers. . 

One of our men working at a brewery was informed that our 
wires were leaking on to a boiler, and that their men were getting 
shocks from the valve. On examination, he found that there was 
no electric light in the boiler house, although some cables were 
carried through in steel pipes; these were earthed. and no leak 
was found on the wires. He came back ahd informed us that the 
packing of the boiler was charged, and we found this to be a fact. 

We obtained a j-in. spark by placing an iron rod from the 
packing to the valve, and the same from the packing to the top of 
the boiler after cuting away the packing. 

There was a slight leak at a joint in a steam pipe above the 
boiler, and a small jet of steam played on the top of the boiler. 

This we considered might be the cause, and we found it was so. 
On stopping this escape with a sack the discharge cessed; it 
returned, however, on taking the sack away. We tried this four ar 
five times with the same result, __ a | 
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Perhaps some of your readers have experienced the same thing or 
a similar effect. The boiler is a Galloway type working at 120 lb. 
pressure, and is in a very confined space. 
J. 0. Grant & Taylor. 
London, E.C., September 13th, 1917. 


[ No doubt the charge was generated by the friction of the slightly 
moist jet of steam on the boiler covering—the effect discovered 
and investigated by the late Lord Armstrong. While the com- 
bination of circumstances necessary to enable acharge to accumulate 
is probably very rarely met with, it is worth noting that very high 
potentials may be attained by the charge, and sparks may occur, 
which, in the presence of inflammable gases or materials, may give 
rise to fires or explosions the cause of which remains a mystery.— 
Eps. ELEC. Rev.) 


~ —— - 


> 
An Editorial Advisory Council. 


Though we are far from desiring to see the British Government 
everywhere adopting or imitating the innovations of Allied or 
other Governments, we think the Premier might well take a leaf 


out of the book of Governor Whitman, of New York State. The — 


Governor recently met in conference the editors of the various 
technical journals in the State, desiring to get reliable evidence 
upon questions of mechanical production, transport, coal and 
timber conservation, the provision of machinists and tool makers, 
and other vital factors essential to the successful prosecution of 
the war. As a result, the Governor has now a Committee of five 
editors acting in an advisory capacity. 

Perhaps no class in the community has its fingers more com- 
pletely upon the pulse of British industries than the men who so 
worthily and efficiently edit our Technical Press, and we feel sure 
they might ‘with advantage be called in to the State Councils, 
where accurate information is, above all things, essential. At such 
a moment as this, when, to take only three important branches of 
public service—the air, agricultural, and marine departments— 
there is urgent need for the wisest and sanest counsels, as well as 
driving forces, we think nothing but good could come by the intro- 
duction of editorial assistance. | 

7 : Barimar, Ltd. 


(Scientific Welding Engineers). 
‘ C. W. BRETT, 
Munaging Director and General Manager. 


London, W., September 14th, 1917. 


-~ ‘Scale on Evaporative Condenser Tubes. 


Could any of your readers inform me through the medium of 
your paper of some effective and expeditious method of removing 
hard scale deposited on the exterior of evaporative condenser 
tubes ? l i 

The circulating water, which is drawn from a well, contains 
35° hardness, and the deposit, is most difficult to remove with 
chipping hammers. 

eo! - Central. 


War Bonus for W.0. Station Engineers. 


According to an advertisement in this week's REVIEW inserted 
by the “ Northern Command.” the question of a war bonus for the 
engineering staff is under consideration. It must have come as a 
great surprise to a large number of your readers that the “ War 
Office” have, after over three years of war and high prices for 
food, decided to fall in line with private firms and other Govern- 
ment departments. 

It seems, under the circumstances, that while other engineers 
in other power stations have been receiving from 5s. to 12s. per 
week war bonus, the War Office still lag behind those to whom 
they should show the way. 

Now that a brain wave has at last reached the mighty ones, their 
engineering staffs all over the country will at last receive fair play 
(perhaps). 

In one“ War Office” power station of my acquaintance, certain 
members of the staff are receiving lower pay xow than was paid in 
December, 1915. 

Had Some. 
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Re the Fusing of an Electric Wire. 


In the article headed as above in last week’s ELECTRICAL 
REVIEW, your correspondent mentions an electric iron which had 
burnt 4 in. into a table, and suggests how nearly there had been a 
fire. In an experience extending over 15 years, I have yet to see a 
single instance of an electric iron setting fire to a wood table top or 
wood ‘floor, and am prepared to make a small. bet that it is 
impossible. S 

Usually the trouble is discovered by the strong smell and smoke, 
but in one instance which came under my observation, a 200-volt 
16-lb. goose iron was left on in the workroom of a lock-up shop, 
the iron standing on a bath brick on a 2-in. oak table; and when 
the shop was opened at 8.30 a.m. the following day the shop and 
workroom over were filled with a dense smoke (the smell lasted for 
weeks), and the iron was found still on. It and the brick had gone 
through the 2 in. of oak and left a hole large enough for two irons 
to gothrough. The brick and iron parted company on reaching 
the floor, the brick making a substantial mark where it settled ; 
the iron, keeping busy, had landed exactly over a9-in. x 3-in. joist, 
gone through the floor board and about 4 in. into the joist when 


found. The iron is still in use, and the shop is Mr. Gordon 
Kennett’s, Oxford Road, Manchester. 

The possibilities of fire being caused are very remote, provided 
that (I am speaking of domestic electric wiring) the gas pipes are 
‘disconnected or removed altogether. I know of a dozen instances 
where, due to trouble occurring in the wiring, a spark from a tube 
or metal sheathing to a gas pipe has burnt a small hole in the pipe. 
lit the gas, and as the lead was melted so the fiame ran back under 
the floor the whole width of a room. The spark which started the 
trouble would not have ignited a piece of tissue paper, much less a 


floor board. 
E. 0. Walker & Co. 
Manchester. September 17th, 1917. 


* 


STANDARD CLAUSES FOR STREET 
LIGHTING SPECIFICATIONS.* 


In December, 1910. a Committee was appointed by the Institution 
to prepare a Standard Specification for Street Lighting. The Com- 
mittee was subsequently enlarged by the addition of representatives 
of the Institution of Gas Engineers, the Institution of Municipal 
and County Engineers, and the Illuminating Engineering Society. 

After certain preliminary clauses had been agreed upon, selected 
London streets were classified by municipal surveyors serving on 
the Committee, and photometric measurements were taken in 
each of them. 

The results obtained were embodied in further clauses which 
appeared to be generally acceptable to all the members of the Com- 
mittee, subject to the settlement of a fundamental difference of 
opinion between the gas engineers and the remaining members of 
the Committee as to the character of the illumination on which 
the specifications should be based. . 

The opinion of the majority was that the proper basis is to call 
for “ minimum horizontal illumination,” and this was incorporated 
in an interim draft for the consideration of the Councils concerned. 
Counter proposals that “ candle power” should be the basis were 
received from the Institution of Gas Engineers, but the specification 
was substantially accepted by the Councils of the Institution of 
Municipal and County Engineers and of the Illuminating Engi- 
neering Society, and also by the electrical representatives on the 
Committee. 

With the object of thoroughly ventilating the question, in the 
hope that some means might be found of reconciling the views of 
the majority with those of the minority, the specification was dis- 
cussed at a general meeting of the Illuminating Engineering 
Society on April 15th, 1913, in the form of a paper by Mr. A. P. 
Trotter containing the draft.f The views there expressed were 
considered at subsequent meetings of the Committee, when it 
became evident that the two bases proposed were irreconcilable, 
and that unanimous adhesion to either basis would be unobtainable. 

Further efforts have been made to frame such a clause'as would 


be acceptable to the minority, but without result; and ‘as the 


matter has now been under consideration for over six years, it has 
been decided to publish the specification as it now stands as a 
Majority Report. It is hoped that it may be found useful when the 
methods of street lighting are reviewed after the war.. ; 

In a statement by the minority of the Committee, the Council of 
the Institution of Gas Engineers formally express their opinion 
that contracts for street lighting should be based on the averaye 
candle power of light sources ascertained at two or three defined 
angles. This, in the opinion of the Council, is the simplest and 
most correct method, and, moreover, would avoid the possibility of 
disputes arising from the more or less uncertain measurement of 
minimum horizontal foot-candle values. 

The standard clauses for inclusion in a specification for street 
lighting are printed in full in the Journal. g Ter 

Clause 2 states that the specification is based on illumination, 
the unit of mehsurement being one foot-candle. | 

Clause 4, the subject of disagreement, states that the “ minimu 
illumination ” of a street means the minimum illumination on a 
horizontal plane at a height of 3 ft. 3 in. above the ground level, 
and may be measured by means ef :— z 

(a) Any suitable illumination photometer, or 

(>) Any suitable photometer adapted for use in the street 
which will measure the candle power of the lamps in 
those directions which meet at the point of minimum 
illumination. In this case the minimum illumination 
will be calculated by adding together the values of the 
illumination received from each lamp that materially con- 
tributes to the result. E a 

Clause 13 includes the following definition :— 

“When a minimum illumination or candle power of lighting 
unit is specified it shall be held that such minimum is obtained if 
the average of the measurements of any three minima between 
consecutive lighting units of the same type does not fall below it.” 

In an appendix a table is given, which was originally calculated 
by Mr. Haydn T. Harrison to show the candle power required to 
produce a minimum illumination of 0°01 foot-candle on a horizontal 
plane 3 ft. from the ground, midway between two lamps 8f a given 
height and distance apart, and which has been recalculated by Mr. 


* From the Journal of the Institution of Electrical Engineers. 


Abstract. l 
f See ELEOTBICAL REVIEW, April 25th—May 16th, 1913, 


. America, 


find their way vid neutral to hostile countries. 
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M. Wilson, of the Board of Trade, for a height of 3°28 ft. instead 
of 3 ft. 3in. referred to in Clause 4, thus approximating more 
closely to the metre. The difference in the result, less than half of 
l per cent., is inappreciable. 


—_—_—X—X—K—X_—_ 
WAR ITEMS. 


Trading with the Enemy.—In the ‘‘London Gazette” for 
September 14th, further lists appear of persons and bodies 
in the following countries with whom trading is prohibited : 
—Argentina, Paraguay and Uyuguay, Bolivia, Brazil, Central 

: Chile, Ecuador, Ce Moroeco, Netherlands, 
Netherland East Todies, Norway, Peru, Spain, and Sweden. 


St. Dunstan’s Scheme Extended.—Sir Arthur Pearson is 
setting on foot a scheme for raising £290,000 for extending 
the splendid work that bas been done at St. Dunstan’s for 
blinded soldiers, so that a provision of 5s. per week may be 
made for present and future children (up to the age of 16) 
of these blinded heroes. Donations may be sent to Sir 
Arthur at 224, Great Portland Street, London, W.1, marked 
** Blinded Soldiers’ Children Fund.” : 


Electric Supply Restrictions in Germany.—Jhe “Times” 


_ states that now that ‘‘summer-time”’ has come to an end, Ger- 


many is organising new ‘schemes of “ daylight saving ’’ for 
the winter, in order to economise fuel and artificial light. 
Notice has been given by the General in Command of the 
Minster Army Corps District that the consumption of gas 
and electric power in shops, restaurants, and so’ on must 
this winter not exceed one-half of the consumption in the 
winter of 1915-16. All the military and civil autborities, busi- 
nesses, and other private undertakings are required to’ alter 
their office hours, from October lst onwards, to the time 
between 8 a.m. and 4 p.m. Schools will keep the same 
hours. The lighting of shop windows and the use of passenger 
tes are forbidden, and all restaurants are to be closed at 
9 p.m. : 


Glow Lamp Cards in Germany.—According to reports 
from Germany, the manufacture and sale of glow lamps are 
to be placed under restrictions by the Government, and the 
export trade in particular is to be limited. The exports are 
stated to be of considerable amount, and lower prices are 
obtained abroad than can be demanded in Germany itself. 
At the same time, the suspicion exists that German lamps 
The business 
in Germany is to be regulated by the introduction of lamp 
cards. Since the recent establishment of a general under- 
standing ‘In the lamp trade prices have again been advanced 
by 20 per cent., and are now higher by 40 per cent. than 
prior to the war, wire lamps having remained the only depart- 
inent in the electrical industry that had been compelled 
through competition to adhere to pre-war prices until the 
new agreement was brought into operation. 


The Germans in Belgium.—We are indebted to the 
Ironmonger for the following interesting paragraphs received 
from our contemporary’s correspondent ‘serving with the Bel- 
gian Army :— | 


' An enormous stock of agricultural implements, sewing 
machines, and other articles has been amassed at the elec- 
trical works of Dulait, at Charlerpi. Al this material, which 
has been collected in Northern France, and is locally known 
as the ‘industrial bazaar,’ makes a dump three-quarters of 
a mile long. It is reported that trains full of the stuff, which 
is first put in a state of repair, are being sent to Germany. 

“ As long ago as May 25th the Germans dismantled the 
plant of the Angleur Steelworks, and announced their inten- 
tion of removing the travelling cranes. By order of the in- 
vaders, the blast furnaces of Ougrée had to stop work on 
May 2th, and the Germans are now dismantling the plant 
there also to send it to Germany. The Cockerill works at 
Seraing had in some measure been spared, but several hun- 
dreds of German workmen recently arrived there from West- 
phalia and proceeded to strip the place. Other industrial 
works which are reported to have been wholly or partly 
stripped are. the Usines Boél (La Louvière), La Providence, 
Monceau St. Fiacre, Société de Thy le Chateau, Usines 
Métallurgiques du Hainaut, Usines Henricot, Usines de 
Sambre et Moselle, Aciéries de Charleroy, and Usines Bone- 
hill (Hourpes). At these works the Germans are removing 
the rolling equipment (cylinders made of high-grade cast- 
ings), shafting, belting, and even the foundation plates! - The 
Germans are breaking up the big cast-iron posts to be re- 
cast. The big blowing machines of the Usines Bonehill and 
the Usines Boél, the four-cylinder machine of the Provi- 
dence, which was exhibited at Liége International: Exhibi- 
tion in 3905, and the blooming-mill of the Providence Works 
are reported to have been converted into scrap iron.” : 


Exemption Applications.—At Newcastle-on-Tyne Local 
Tribunal, on the 13th inst., Mr. E. Hatton, general manager 
of the Corporation tramways, asked that the cases of a large 


N 


number of men, which were being reviewed by the military 
authorities, might be adjourned until suitable substitutes had 
been found for them. The Army authorities already owed 
the tramways 18 men to take the places of some who were 


. With the Colours, and if more men were taken they would 


single, passed as fit for garrison duty at home. 


have to curtail the present tram service. As it was, cow- 
plaints had been made by workmen in local shipyards as to 
the insufficient number of cars running, and the men had 
threatened to cease work if there was not a better service 
for them during the winter. It was stated that 91 tramway- 
men were called up; of these 47 had entered the Army, and 
20 held protection certificates. Mr. Hatton said the preseni 
system was being maintained with great difficulty, and it 
was impossible to put women on as drivers with the present 
system of brakes. As the bad weather came on. and thev 
had more sickness to conteng with, the services would have 
to be curtailed if he could fot get men. It was suggested 
that an appeal might be made for auxiliary drivers under 
the National Service scheme, and Mr. Hatton said he had 
already 100 men doing auxiliary work very satisfactorily. The 
cases were adjourned for two months, the authorities to find 
suitable substitutes. 
` At Burnley Tribunal, last week, the Military Representa- 
tive- asked for the review of the exemptions granted to 14 
drivers in the Corporation tramways ‘department. Mr. 
Jobling asked for the cases to be adjourned so that the whole 
of the 90 or so exemptions to tramwaymen could be re- 
viewed together. The Tribunal, however, heard the cases. 
In four cases the appeals were adjourned for re-examination, 
and the Military Representative’s appeal was allowed in the 
other cases, with varying periods of grace. 
Conditional exemption has been allowed to J. McDonald 
(32), electrical engineer, of Ramsey (Isle of Man). ` 

At Hull, the following decisions were arrived at in appeals 
for Corporation tramway employés :—Driver (22, C3), condi- 
tional exemption; car washer and motorman (87, C1), to 
join up on October Ist; driver (37, general service), exemp- 
tion refused; driver (23, C1), to November Ist; driver (3. 
C3). conditional exemption; driver (C 2), traffic clerk (C3), 
conductor (C 3), conditional exemption. | 

On the appeal of Earl Amherst, exemption until December 
31st has heen granted to A. Kemster (38, B2), electrician on 
the estate at Chevington, Sevenoaks. 

At the Cheshire Appeal Court, the Chester Corporation 
Tramways Committee sought further exemption for the 
traffic inspector, the only one left. It was stated that the 
man understood electrical equipment, and in case of break- 
downs was employed to put things right. He was granted 
until January Ist. 

A further three months’ exemption has been granted at 
Bromley (Kent) to A. E. H. Dussek (31, C 2), manufacturer 
of electrical insulating materials. 

Chertsey Tribunal has refused exemption to G. T. Church 
(31, B1), electrical engineer. l 

On a military appeal, Essex Tribunal has withdrawn condi- 
tional ėxemption held by J. W. Collis (30, Class A), elec- 
trician, of Leyton. l 

Before the County Tribunal, the Military Representative 
appealed against conditional exemption granted to the chief 
clerk in the Derby Corporation tramway offices. Appeal 
allowed; calling up fixed for January Ist. _ 

At Chatham. a review was made of the cases of five:mem- 
bers of the staff of the Tramway Co., four being motormen 
and the other a cashier. Conditional exemption granted in 
each case. Notice of appeal given by the Militarv Repre- 
sentative. 

The East Surrey Traction Co, appealed at Reigate for the 
retention of W. P. MacAlpine (37). motor fitter and elec- 
trician, claimed to be in a certified occupation. Three 
months allowed. 

At Reigate, exemption was sought for A. J. Pribble (39), 
stoker and driver at the Corporation electric light works. 
The engineer (Mr. Ross) stated that they now had only two 
drivers and two stokers, and Pribble was á skilled man. 
Owing to a breakdown of the Diesel engine they were now 
using steam power. Conditional exemption granted. 

At Lye, a business appeal was made by C. H. Bromley 
(38, B1), electrician, who stated that four of his staff had 
enlisted, one brother had been killed, and he assisted in his 
father’s business in addition to carrying on, his own. Three 
months conceded. | 

At the West Kent Appeal Court, the Military Representa- 
tive appealed against conditional exemption granted locally 
to W. A. M. Paton (19, A1), engineer in the electric light 
department of Gillingham T.C. The appeal was assented to. 
aad ne weeks’ exemption substituted. 

At Bermondsey. Messrs. W. & R. Jacobs, manufacturers 
of electrical apparatus, applied for the exemption of a man 
in charge of their warehouse and staff, 34 years of age. 
The claim 
was disallowed, not to be called up before October 17th. 

At Southwark. the Military Representative said he had 
received the latest instructions with reference to men hold- 
ing certificates of exemption under the protected trades 
schedule, which were that he was not to oppose any applica- 
tion to the Tribunal for the exemption of a man who had 
his protection certificate withdrawn, so long as the applice 
tion was made within seven days after he had received his 
calling-up notice to join the Army. 
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REVIEWS. 


Practical Costing. By Artraur H. Guena, A.M.I.M.E. 
ear The Gledhill-Brook Time Recorders, Ltd. Price 
. net. 


The author deals with the subject in a thoroughly compre- 
[hensive manner, and covers the ground from ‘‘ Alpha to 
Omega.” The system advocated so far as labour is con- 
werned is automatic time-recording, and the ‘‘ Clipper ’’ time 
recorder is the medium. This instrument must not be con- 
fused with the ordinary “in” and ‘‘out’’ recorder, but is 
so designed as to record job costing, repetition work, repair 
work, &c. 
. In the introduction the author gives a number of essential 
points which should be carefully considered when starting a 
new costing system, amongst which he states truly: (1) That 
‘different classes of work require different costing systems. 
(2) The costing system should be arranged to give a maximum 
of detail information with a minimum of clerical labour and 
expense. (3) The workman is the wrong person to enter the 
time records. (4) That it is more efficient and less costly to 
put the work in the hands of a cost clerk with the aid of a 
time-recording clock for printing the actual times to the 


exact minute when jobs are commenced, finished, or broken 


of. The diagram, ‘‘ Building up of a Selling Price,” shows 
clearly manufacturing costs, &c., including unproductive 
labour costs—which is a most important item—giving each 
cost as a percentage of the whole. 

Chapter I details clearly the routine necessary to start a job. 
The author analyses to a degree, and his dissection to & point 
may be unnecessary, but he shows how, if required, costing 
can be detailed minutely. The works orders first set in 
motion at the commercial end are very clearly illustrated. 
One portion, however, is not by any means clear. The-author 
states: ‘‘ To firms who have alwavs worked hand to mouth. 
this method would probably occasion a stoppage of output 
for a few months, but those who have made the change 
agree that the increased output afterwards secured has amply 
repaid them.” The reviewer cannot for one moment see 
how the adoption of any new method should have the result 
the author states. If an existing system is brought up to 


the end of any period it is simply a question of managerial — 


control to put into operation a new svstem. No doubt, for 
a few weeks the management would have to pay particular 
attention to the method of operation, and it might necessitate 
the costing clerks having to make a few early-morning starts. 
It brings to the reviewer's mind the following few lines :— 


“ It CouLDN’t BE Dong.” 


“Somebody scoffed, ‘Oh, you'll never do that, 

At least no one ever has done it’; 

But he took off his coat and he took off his hat, 
„And the first thing he knew he’d begun it. 

With a lift of his chin and a bit of a grin, 
Without anv doubting or quiddit, — 

He started to sing as he tackled the thing 
That couldn’t be done—and he did it.” 


Chapter II is devoted to time records, showing different 
systems. : 

Chapter III deals with general labour costs, and touches 
upon unproductive labour cost. The reviewer is pleased to 
see the importance the author attaches to this item in this 
and subsequent chapters. In the reviewer's opinion there 
ire too many cases where this particular factor is dealt with 
n a slip-shod manner, labour recorded on the job, machine 
hours, material, and managerial charges, &c., going to make 
up the cost. As a matter of fact, unproductive labour may 
e looked upon aè stand-by labour; it certainly has to be paid 
or, and is thus a direct charge upon all output; moreover, 
t is a factor, if truly recorded, which indicates how far it 
s possible to increase output without additional labour costs, 
nachine hours and raw material being additional, but no 
ncrease is incurred in managerial charges or capital. / 

Chapter IV deals with hourly machine rates, giving ex- 
mples of how to arrive at them, and dealing’ with running 


ime, idle time, productive hours, &c. What the reviewer 7 


tated about unproductive labour records applies practically 
> unproductive machine hours, depreciation, interest, floor 
pace, rents, rates, taxes, &c., being a direct charge, even 
“hen the machines are idle; therefore all costs should bear 
proportion of this charge. Chapter IV, “ Hourly Rates 
or Labour,” shows very clearly the fallacy of flat-rate over- 
ead charge on labour, and gives a very interesting hypo- 
retical basis for fixing hourly rates. i fe 
Chapter V, ‘Stores and Materials,’ gives briefly the 
1ethod of dealing with this important department. The 
uthor could in this case have augmented the information 
» some advantage if he had dealt with the method in detail 
om the receipt of the raw material to the collection and 
ssembly of finished parts. 
Chapter VI, ‘Overhead Manufacturing Expenses.” This 
aa pter, coupled with the illustration, is very concise indeed. 
Chapters VII and VIII, “Selling Expenses” and “ Final 
ummiaries of Costs.” are clearly set forth in a very interest- 
g manner, ard the illustration showing periodical average 
sts is well worthy of study and consideration. ; 
Chapter IX is on “Balancing Cost Accounts and Commercial 


het 


Accounts.” This is a most important item, and, briefly, 
means that for every item of expenditure, unproductive 
labour, recovery of hourly rates, &c., a corresponding charge 
is made somewhere or other. The illustrations showing total 
sales compared with material, wages, productive and unpro. 
ductive, other expenses, and profit are self-explanatory. 

_ Chapter X, ©“ Weekly Department Report,” gives a very 
interesting summary of expenditure. 

Chapter XI, ‘‘ Manufacturing in Multiples of 60,” contains 
something new and worth some little consideration, the 
calculation of the factors quantity and time being reduced 
to a minimum, thus :— 

60 articles made in 14.75 hours 

600 articles made in 14.75 hours 

30 articles made in 14.75 hours 

300 articles made in 14.75 hours 


14.75 minutes per piece. 
1.475 minutes per piece. 
29.5 minutes per piece. 
2.95 minutes per piece. 
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And so on. 
The concluding chapters, ‘‘ Costs and -Estimates,” ‘Bonuses 
for Increased Output,” ‘‘ Dead Charges,” &c., are dealt with 


in a very lucid manner, and the illustrations, showing a series 
of standing order number job cards printed on coloured cards, 
also production job cards and a weekly time card ruled on 
the back for analysis of jobs worked upon each week, :and 
the labour cost of each, make the subject very clear. 

In conclusion, the reviewer can recommend this book to 
all those interested in manufacturing costs, irrespective of 
whether their existing system depends on clock recording 
instruments or otherwise, as the author has dealt with this 


subject both theoretically and practically.—J. C. P. 
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How to Lay-out Turret Lathe Fools. By ALFRED HERBERT, 
LtD. Coventry: Alfred Herbert, Ltd. Price 2s. 6d. 


Though somewhat in the nature of a trade publication. 
this handbook ‘ for those who design tools for use on turret 
and capstan lathes and automatic turning machines ’”’ consti- 
us a decidedly useful addition to the literature on the 
subject. . 

Very few firms engaged on munition work are now manu- 
facturing without machine tools of this type, of which vast 
numbers have been built or imported since the commence- 
ment of the war. The laying-out of such tools is a highly 
skilled job, but many workers are being called upon to tackle 
it with little more than an average shop experience. To such 
the present work cannot fail to be of value. Even the expert 
will find in it some useful hints, and valuable suggestions 
will he received as a result of a careful study of the 115 repro- 
ductions of photographs and drawings that the volume con- 
tains. Various typical lay-outs are described, e.g., the tools 
actually used on gun-metal fuse adapters, aeroplane propeller 
bosses, and motor-car flywheels. 

The author wisely insists on the importance of ldy-outa 
being as sinele as possible, and embodying standard tools and 
aE “ Ingenious ” 


tools are usually a poor economy.— 
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Underground Transmission and Distribution for Electric Light 
and Power. By E. B. Meyer. London: Hill Publishing 
Co. Price 12s. 6d. net. 


The manufacture and laying of underground cables is a 
specialised branch of electrical engineering which involves 
very large expenditure. As compared with other branches 
of electrical engineering the literature is scanty, but this 
book goes far to fill the gap. 

The subject matter is mainly treated from the American 
view-point, but there is also a good deal of information con- 
cerning standard practice in Europe. 

After describing various forms of duct, the author states 
that tile and fibre conduits are now used almost universally, 
by which he means in U.S.A. 

The first is made from vitrified clay, and when free from 
iron has high insulation, giving an average puncture test 
of 25,000 volts dry and 21,000 volts after immersion in water 
for several days. | 

Fibre conduit has been in use for about 15 years, and some 
that the author had occasion to examine after it had been 
in moist soil for 10 years showed no signs of deterioration. 
It is made of wood pulp which has been thoroughly saturated 
with a bituminous compound containing about 6 per cent. 
of creosote. The latter prevents rotting by killing organisms 


which might act on vegetable matter in the pulp. It will 
stand a puncture test of 32,000 volta dry, and 24,000 volts after. 


immersion in water for about 200 hours. It is made in 6-ft. 
lengths, which are convenient for transport and handling in 
the trenches. The ducts are laid in concrete, about one 
inch being left between adjacent ducts. 
In reference to armoured cable, the author says that in 
Europe this class of cable is practically standard for all 
underground systems. What he refers to as a large installa- 


‘tion is in Central Park, N.Y. City, where 500,000 ft. of steel- 


tape street-lighting armoured cable has been laid. 


Rubber, paper, varnished cambric, and other forms of l 


insulation are described, and under the heading ‘‘ Graded 
Insulation,” the author says:—‘' The potential gradient of 
insulated wire is much higher in that portion near the con- 
ductor than in the outer layers, and the fall of potential 


\ 
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across @ series of insulators of varying specific inductive 
capacity is inversely proportional to those capacities.” By 
taking advantage of this law, a smaller diameter of cable 
may be used with the same factor of safety. | 

Under the heading of “ Lead,” reference is made to the 
lead-boring insect found in Australia and in the south-eastern 
portion of U.S.A.; also to the fact that slight traces of 
arsenic, antimony, copper, tin, &c., in lead are a benefit 
ae than an objection, as they tend to slightly harden the 
metal. oe. 

Owing to the fact that alternating current in large cables 
has greater density on the surfaye, it bas been found advis 
able on single-conductor cables of large area to. strand the 
copper Wires on to a central fibre core. 

Sector cables are described, and it is pointed out that a 
larger portion of the periphery of.each conductor is nearer 
the lead sheath than in an equivalent round conductor. This 
allows a greater radiation, with consequent higher current 
deusity. 

The chapter on installation of cables is good, many quite 
amall, but necessary, details being illustrated and described 
—for example, basket wire-grips and flexible duct cleaners. 

From one figure it is a little surprising to find that the 
cities of Milwaukee, Newark, Boston, Detroit, New York, 
San Francisco, Chicago, and Brooklyn have each their own 
particular methods of drawing in cables, and the differences 
ure quite appreciable. Jointing is, of course, dealt with. 

A good tip that is mentioned, is the practice of a company 
in the States of ‘‘ putting up” all the materials for a cable 
joint in unit packages. The author thoughtfully gives a pic- 
ture of the contents of such a package. 

There is some original information on cooling of duct lines, 
and it appears that the Niagara Falls Power Co. cools its 
underground cables by circulating water through vacant 
ducts adjacent to occupied ducts. At Baltimore it was found 
that cable burn-outs were more frequent in summer. There- 
fore, in 1915, a sprinkler system was installed to keep the 
ground moist where the burn-outs mostly occurred. The 
results at the time of writing are said to be interesting, but 
not conclusive. 

The cooling of underground transformers ia referred to in 
the chapter on distributing systems, and the author savs 
that 8 watts of transformer losses may be allowed per sq. ft. 
of wall space. In moist soil, with ventilated chamber, 12 
watts may be allowed. In wall surface he includes the roof 
and floor. 

Current-limiting reactances are described, and it is stated 
that they should be of the air-core type, and their -capacity 
correspond to the full-load capacity of the line which they 
are intended to protect. They are generally built in with 
wood and concrete or porcelain. 

Sever” pages deal with selective fault-localiser, arcing 
ground suppressor, grounded neutral systems, andgthe Merz 
svstem of cable protection. oa 

Electrolysis has a chapter to itself, and it is admitted that 
when this began to be serious American engineers did not 
have as thorough a grasp of the situation as did engineers in 
Europe. American practice has not sought to remove the 
underlying, causes of electrolysis, but has attempted merely 
to relieve acute conditions. The measures adopted in addi- 
tion to track bonding, have consisted of ‘* pipe drainage’’ or 
bonds to other systems. : 

The author states that the usual method of protecting cable 
sheaths is by use of a drainage system similar to that used 
for the protection of pipe lines. The object of draining the 
sheaths 1s to make them slightly lower in potential than the 
surrounding earth or neighbouring structures, thus prevent- 
ing current flowing off the sheaths. Since there is danger 
of over-draining in making the sheath potential considerably 
lower than that of the ground or adjacent grounded struc- 
tures, it is sometimes necessary to insert suitable resistances 
in the drainage leads. | 

As with nearly all the books of the Hill Publishing Co., 
numerous specifications are interpolated in the text. Also, 
a good deal of information is given as to construction costs, 
&c. Occasional references are made to papers in which fur- 
ther information on a particular point may be found.—E.K.S. 
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High-Speed Internal-Combuation Engines. By ArTHUR W. 
JUDGE, Wh.8c., A.R.C.Se. London: Whittaker & Co. 
Price 15s. net. ; peed a 


_It might be thought that the work of describing the 
internal-combustion engine had almost become one of 
supererogation, so many are the authors who have given us 
books upon this subject. But few of them deal fully with 
the high-speed side of the subject, generally confining them- 
selves to the heavier, slow-speed types of engine, Of course, 
the high-speed engine is now of the utmost importance in 
these days of motor cars and aeroplanes, hence Mr. Judge’s 
justification in enlarging upon the subject. He deals with 
the question chiefly from the theoretical side, but also gives 
many experimental data, especially where experimental work 
has influenced design. The data are not necessarily always 
original; often they have been brought together from widely 
scattered sources. In fact, to some extent, the volume under 
review constitutes a compendium of the literature on the 
subject, and the author is to be congratulated on the thorough- 


ness of his classification. He skilfully analyses and presents 
in order and sequence the more important of the available 
theoretical and experimental results. ~ phe Se 

A practical poini that emerges from his consideration of 
the question of pressures and temperature relates to the use 
of alternative fuels to petrol—a matter very much to the 
front at the present time. He shows that though in benzo, 
paraffin, and in alcohol we have excellent petrol substitutes, 
efficient use of these liquids cannot be made with existing 
engines. They must be redesigned if they are to give the 
best results. The need for this will be seen from Mr 
Judge's statement that ‘‘the compression pressures required 
for the best results with paraffin as a fuel ure about 75 to 
85 per cent. of those of petrol, whilst with benzole compres 
sion pressures of 110 to 120 per cent. of those used in petrol 
engines are necessary for higher mean pressures tp, be 
realised.” Alcohol, he shows, works most. satisfactorily. with 
compression pressures ‘‘ varying from 150 to 200 Ib. perso. 
in.” Since these compression ‘pressures are about 100 jer 
cent. greater than those employed in petrol engines, we can 
readily admit that special alcohol engines will be needed ir 
the future if the best results are to be obtained from a fuel 
that there is reason to suppose will be very much to tbe 
fore after the war.—G. S. S. 
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Feed-Water Regulators. — Messrs. Scuorey & Co., Lin., 
inform us that their Copes feed-water regulator, which we des- 
cribed some time ago, has been very largely adopted by steam user. 
whose experience of its use, judging by the reports of promineni 
engineers, has been very satisfactory indeed. The importance of 
maintaining a constant water level has not been fully apprecisted 
in the past, but. in reality. a good feed-water regulator plays + 
part in relation to a boiler analogous to that of the governor 
of an engine, and prolongs the life of the boiler and pump tr 
preventing sudden changes of temperature and load due to irregular 
feeding. 

Fire.—The workshops of Messrs. Gilbert Bros., elec- 


trical engineers, Nayan. Co. Meath, containing a quantity of 
electrical fittings, was destroyed by fire on: Friday morning last. 


` The firm's plant was saved. 


German Industrial Activity in Spain.—At the beginning 
of 1914 it may be said that Spain languished, and, excepting some 


` industrial activity in Catalonia (Barcelona) and Guascogna (Bilbao), 


there was nothing in the rest of the country to call for interes. 
The war has awoke the slumbering energy, and under the stress of 
necessity. individual and collective, here a little and there a little. 
but leisurely, led to the realisation of some progress. In 1913, Spain 
exported iron and steel goods to the value of a million and a-half 
pesetas ; in 1916 these figures had risen to 57. millions. In copper 
the advance was from 8 to 21; firearms from 10 to 25; chemical 
products from 5 to 28; woven cottons from 3 to 28 : textiles, 33 to 
68 ; leather and skins, 2 to 3] ; machinery and railway, plant, $ te 
17. Taking account of the increase in prices, there is here a 
indication of the multiplication of the capacity of producto: 
which affords the most eloquent explanation of the fact that in 
1916 new companies were founded with a total capital of 2° 
million pegetas. It is certain that many of these were promote 
by Germans. and with German capital, for it cannot be denied 
that, notwithstanding the war and the _ blockade, Germany 
has completed every step to continue its business operation 
with the whole world, making use of countries now neutral. 
Another awakening which may have its own. importance is that of 
the mining industry. Spain is rich in mineral deposits, be 


. abundant labour and cheap. She is richer, perhaps, than Italy in 


water resources, and has good: coalfields. According to apprt: 
mate calculations, Spain might avail herself of 6,000,000 H.P. af 
electric energy; of .which to-day she only makes use of 80,000 BY. 
notwithstanding that concessions have been granted fw 
1,000,000 H.P. The Governthent has taken important messoré 
to foster the industrial development of the country. Ner 
industries can enjoy the help of the State, which is specially show: 
by fiscal advantages and exceptions, by concessions and privilege 
from State or State-supported banks, by State grants and loans 3t 
low interest, and by State guarantees of a minimym interest ot 
capital invested. Moreover. the industries already existing may a78 
themselves of like advantages by turning out ships of over 10.9% 
tons burden or colliers, or occupy themselves with the extracto? 
and treatment of iron, copper, zinc, or the cultivation of fhe pe 
ducts of the ground and the manufacture of «Hemical manure 
agricultural machinery. Similar, and even greater. facilities ar 
accorded the hydro-electric works ‘of 1,000 m.P. and abdvé, Ue 
chemical industry (chiefly colouring materials), and the manufactur 
of electrical plant and scientific apparatus. The wealth created 2 
Spain by the war, the expansion of its industries, the not negligit 
help of the Government, and the competition ofthe German invańo 
with industrial productions with a Spanish label, will carry Spe 
forward for a number of years toa higher industrial level thu 
might have been expected, making of her a possible competite 
with other neighbouring countries, like Italy, but also ah av 
market for their ‘products na also a’ good Reld ‘for action fonti 
electrical engineering talent. L’ Elettrotecnica, 
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For Sale.—Rhondda U.D.O. invites tenders for the 
purchase of a complete up-to-date private generating plant, recently 
installed by the Westinghouse Co. For particulars see our 
advertising pages. 

Technical Advertising.—In the September issue of 


_ Cheap Steam, Messrs. E. Bennis & Co.'s magazine. there is an 
entertaining article on “ The Troubles of an Ad-Man,” by Charles 
Brangwyn. In the course of the contribution the writer says :— 

“In the face of facts which scream at him from every turn, the 
technical man—and the salesman. too—often looks upon advertising 
as an expensive fad, a luxury. or something worse. but always a 
superfluity. Not that he will always say so in words. for back of 
his mind he has a feeling that. to do so would expose him to ridicule. 
‘Of course, we must do a little he will, perhaps, admit regret- 
fully, but he doesn’t beliere in it. There is no faith behind his 
admission. 

“Grant him that no advertisement ever of itself sold a steam 
turbine or a mechanical stoker, but what would the world know 
of any commodity withont advertising ? The advertisement is at 
work when the salesman is at rest, preparing the mind of the 
prospect as he sits by his own fireside where no salesman ever 
penetrates, it is talking to him in his office even while the traveller 
is being told ‘too’ busy to see yeu this morning. It is ever 
smoothing out the stony ground over which the salesman may 
afterwards travel with ease, impressing the name of the firm and 
the merits of its manufactures on the mind, so that at the moment 
of his need the buyer involuntarily thinks of the firm whose 


v 


advertisement he has most often seen.” 


Book Notices.—Useful Enyineers’ Conslunts for the 
Slide Rule. Second Edition. Glasgow: J. A. Burns. Price 1s. 
net.—This little book is intended to show how the slide rule may 
be used to the best advantage by the practical engineer in technical 
or commercial calculations, with special reference to the use of 
special constants for repetition work on the rule. After a brief 
explanation of the ordinary slide rule, the author illustrates its 
application to a variety of mechanical, electrical. and hydraulic 
calculations, his object being rather to assist the reader in working 
out time-saving constants for his own use than to compile a larre 
number of examples. A few tables of weights and measures. con- 
version tables, &c.. are appended ; in some of these, we think, the 
author errs by giving values runniny, in some cases, to as many as 
eight significant figures. where four would suftice for the slide rule 
(and for almost all practical purposes). It is a useful little work, 
very lucid, and admirably arranged and printed. 

“Science Abstracts, A and B.” Vol. XX. Part 8. August 30th, 
1917. London: E. & F. N. Spon. Ltd. Price Js. 6d. each. . 

“ Practical Electric Illumination." By T. Croft. London: Hill 
Publishing Co. Price 8s. 4d. net. 7 

“ Wayleaves." By C. Vernier, M.ILE.E. Reprint from the 
Journal of the Institution of Electrical Engineers, with discussion. 
From the author. | 

CC. Motors and Control Apparatus, A new text-book with this 
title has just been published by Messrs. Whittaker & Co., the author 
being Mr. W. Perren Maycock, M.1.E.E. The work comprises 330 
crown 8vo. pages, and has about 150 illustrations and diagrams. 
In its writing, Mr. Maycock has had the assistance of Mr. E. 
Hughes, B.Sc. (Lond.), of the Heriot-Watt College, Edinburgh. 

We have received a folder relating to Messrs. A. P. Lundberg and 
Sons’ examinations in electric light switching, and containing ex- 
tracts from letters showing the keen interest with which men on 
Active Service, as well as in civilian life, regard these exercises. 

“ Proceedings of the Incorporated Municipal Electrical Associa- 
tion, 1917.“ London: Wyman & Bons. Price 5s. 


Trade Announcement. — In order to centralise their 
business, the STANTON I[RONWoRKS Co., LTD., are removing their 
office, on October Ist. from 44. Coal Exchange, E.C. 3. to Maxwell 
House, Arundel Street, Strand, W.C. 2. New telegraphic address, 
" Cobbles Eaststrand London ” ; telephone number, * Central 6808." 
Mr. Arnold Longden, who has represented the company for some 
years on the London Coal Exchange, will continue te supervise the 
company’s interests at Maxwell House. 

Catalogues and Lists.—MESSRS. SCHOLEY & Co., LTD., 
56, Victoria Street, London, S.W. 1:-—Pamphlet giving illustrated 
description of the Copes feed water regulators. ' l 

OVERSEAS ENGINEERING Co., LTD., 75, Curtain Road. London, 
EC, 2.—Two circulars giving description, prices, &c., of their 
“ Overseas “ self-contained electric lighting plants. si 


Aluminium Works in Austria.—It is reported from 
Vienna that the Hungarian Natural Gas Co. (Erdgas Gesellschaft) 
proposes to establish an aluminium factory for the purpose of 
working up the bauxite deposits which are said to be situated in 
the vicinity of the company's natural gas mines in Transylvania. 
A new aluminium works is also projected in the neighbourhood of 
Inùsbruck, whilst three other schemes for similar works are pro- 
posed in connection with the utilisation of Alpine waterfalls. ` 


we 


LIGHTING AND POWER NOTES. 


Accrington.— YEaR’s Workina.—The annual statement 
of accounts of the Corporation electricity department shows groas 
revenne £35,775, expenditure £34,064, leaving a gross profit ‘of 
£1,711, whieh, with interest on investment, totals £1,735 ; capital 
and income-tax charges, &o., amounted to £11,242, and special 


charges to £647, leaving a deficit on the year's working of £10,154. 
To this must be added the deficit balance brought forward, making 
a total deficit balance at March 31st last of £14,521. As compared 
with the previous year, the costs of generation, &c.. increased by 
more than £8,000, due to the extra price of coal and labour. Total 
units sold 7,180,755, as against 6,734,932 in 1915-16 ; average price 
obtained per unit sold, 1°10d.; works cost per unit sold, 114d. ; 
total all-in costs per unit sold, 1°516d. 

At a meeting, last week. of the Accrington and District Trades 
and Labour Council, a resolution was moved on behalf of the Steam 
Engine Makers’ Union. requesting the B. of T. to inquire into the 
working of the Corporation electricity works, with the object of 
presenting a report to the burgesses, and of assisting the Corpora- 
tion officials to place the undertaking in a better financial position. 
The resolution was ayreed to. ‘ 


Alva.—The Town Council is co-operating with the 
leading manufacturers in the town with a view to having electric 
power introduced. . 

Batley.— War Bonvs.—A Special Sub-Committee of the 
T.C., after consideration of an application by the Corporation 
employés for an advance in war bonus, has decided to recommend 
an all-round increase, bringing the bonus up to 10s. per week. 


uxton.—PRick INcREASE.—The T.C. has decided upon 
a war-time increase of 20 per cent. in the charges for electricity to 
all consumers, from the end of the current quarter. 


Carlisle—Prick Ixcrease.—The City Council has 
decided that the charges for electricity shall be increased by 10 per 
cent. from October Ist, except in cases covered by special 
agreements. - 

Continental.—Srvatn.—The Sociedad Hidroelectrica ‘de 
Pindo has recently secured a concession to establish a plant to 
utilise the water power of the River Dobra. in the Augon Valley 
(Province of Oviedo), in the veneration of electrical energy for 
power purposes. á 

Dewsbury. — Licuting Restrictions. — The 
Chamber of Trade last week decided to urge upon the West Ridiny 
authorities that 7 p.m. should be definitely fixed as the time for 
shop-lighting restrictions throughout the winter. or, in the-alter- 
native, that a definite uniform time should be fixed for the different 
months. It was held that there would be no need for obscuring 
lights at all if satisfactory arrangements could be made for 
extinguishing them promptly if necessary, and a Sub-Committee 
was appointed to interview the Chief Constable of the town to see 
if better shop-lighting facilities could be arranged. ass : 


Doncaster.—STRIKE Norrck.—With further. reference 


to the paragraph on p. 253 of our issue of September Iith, the 


Corporation was at first inclined to take no action, but it was 
announced last week that the matter, which had been referred to 
the Committee on Production, would come before an arbitrator on 
Friday. September 14th, and consequently the employés—those 
concerned number nearly 300—suspended their notices pending the 
result. i a 

Harrogate. — STREET Licutinc. — The acting chief 
constable of the West Riding has sanctioned the lighting ofa 
number of electric street lamps in the town, leaving the question 
of a possible further number in abeyance. The local Lighting 
Committee has decided that these lamps shall remain lighted 
throughout the night as from September 6th. _ 

Hove.—Yrar’s Workinc.—The statement of accounts 
of the Council's electricity undertaking for the year ended March 
3lst shows receipts £23.47, expenditure £11,573, and gross profit 
£11,914, which, with income-tax refunded, totals £12.08]. Interest, 
sinking fund, and income-tax charges, &c., absorbed £11,336, leaving 
a net balance on the year’s working of £743. On the Aldrington 
section the revenue account shows income £2,236, expenditure 
£1,423, gross profit £813; lean charges, &c., absorb £687, leaving 
a credit balance of £126.--Nusser Daily News, 

The Electricity Committee places on record its appreciation 
of the able manner in which Mr. C. B. Smith has managed and 
carried on the undertaking during the wnr under most difficult 
circumstances. ; E 

Keighley.—Price INcCREASE.—At the T.C. meeting, last 
week, the Electricity Committee recommended that in future 
sealed agreements for electricity supply entered into by the Cor- 
poration the price per unit be increased. as follows :—D.c. system 
(minimum annual payment £40), from ‘8d. to ‘875d. per unit: 
three-phase high-pressure system, from ‘3d. to ‘375d. : the present 


- charge of £3 per KW. of maximum demand to continue. Mr. Sellers, 


moving the adoption of the Committee's accounts, said that the 
departinent’s output had doubled’ since the beginning of the war, 
and coping with doubled business under war conditions was no light 
task. The lighting restrictions had caused a falling-off in units. 
Last year £5.612 had been paid out of revenue for repayment of 
capital, whilst the interest on loan charyes had amounted to £3,194. 
The average price obtained for the whole supply had been ‘85d. per 
unit, which was ‘Old. less than last year: this was due to the 
larger output being given for power uses, whilst lighting units had 
shown a reduction. There was a net profit of £223. 


Kilmarnock.—Proposep Loan.—The T.C. is applying 
to the Scottish Office for power to borrow £80,000 for electricity 
purposes. l 

Launceston, — SUGGESTED PRICE INCREASE.’— The 
Electric Supply Co., Ltd., has applied to the B. of T. for consent to 
increase the price of electricity for lighting from 6d. to 8d. per 


local 


` 
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unit, and for power and heating from 3d. to td. The directors 
have promised the consumers not to raise the price beyond 7d. 
unless special circumstances warrant it, and to consult the 
consumers before increasing the charges beyond 7d. 


Leeds.—SHop Liagutma.—The Leeds Chamber of Trade 
last week unanimously decided to urge the Home Office to appoint 
a definite time for subduing shop lights during each month of the 
autumn and winter, inorder to avoid the lack of uniformity and 
consequent trouble both to shopkeepers and authorities, which was 
experienced last winter. 


_Lye.—Street Licutinc.—The U.D.C. has decided to 
give the gas company six months’ notice to terminate the public 
lighting contract, the idea being to substitute electricity. 


London.— St. Pancras. — Year's Workinc. — The 
accounts of the electricity undertaking for the year ended March 
31st last show a net profit for the year of £26,828. In anticipation 
of this balance, £5,000 was transferred in aid of the rates for the 
current half-year, and the Finance Committee holds that a further 
sum of £14,000 should be used during the ensuing half-year to 
meet the lighting portion of the Council's requirements. and to 
relieve the rates. This will leave a credit, balance on the elec- 
_ tricity revenue account of £7,828. The Electricity Committee 
considers that the increase in the price of electricity of 10 per cent. 
made at the June quarter, 1915, should be reduced to 24 per cent., 
and that the resolution of the Council of June, 1916, respecting 
meter rents being charged on a sliding scale should be rescinded. 
It is estimated that these concessions will affect the revenue for 
the current financial year by about £8,000 in respect of the six 
winter months, during which the alteration will be in operation, 
and in subsequent full years by about £12,000 per annum. 

PopiarR.—YEAR's WORKING.—The annual report of the elec- 
trical engineer and manager, Mr. J. H. Bowden, shows that the 
energy sold amounted to 23,477,042 units, an increase of 1,970,428 
units, or 9 per cent.; the net income from the sale of energy 
amounted to £103,878, an increase of 174 per cent., and the working 
expenditure was £67,069, an increase of 284 per cent. The gross 
profit was £36,808, an increase of £497 on the previous year ; and. 
after deducting interest £11,382, repayment of loans £13,143, and 
sundry charges £899, there remains a surplus of £12,011, a slight 
increase over 1916. With the unappropriated balance of £8,596, 
there was a total surplus of £20,607; a sum of £3,393 was trans- 
ferred to the rates, about £9,000 was applied to items of capital 
expenditure, alterations, &c., £1,262 to the staff as a bonus, and 
£636 was transferred to the superannuation and pension fund, 
leaving an unappropriated balance of £6,137 to be carried forward. 
The average price of coal rose from 17s. 114d. per ton in the pre- 
vious year to 20s. 5d., a difference of 28. 54d. per ton, which on a 
consumption of 37,247 tons is equal to £4,578 ; works costs rose 
irom 0°58d. to 0'69d. ; the average price obtained per unit sold was 
1062d., and if the bulk supply is deducted the price for energy 
sold in the Poplar area becomes 1°194d. The capital employed per 
KW. of plant installed is £32°4; the load factor was 30°11 per cent. 
compared with 30°2 per cent. in the previous year. The sale of 
energy for private lighting was 1,210,334 units, for domestic supply 
935,414, for power 17,832,739, for bulk supply 3,294,711, and for 
public lighting 203,644 units. 


Pinner.—Nxew Mains.—The Electric Light Co. has 


informed the Hendon B.D.C. that it intends to lay mains in various 
parts of the district. 


Portsmouth.— YeaR’s Workina.—The accounts of the 
Corporation electricity department to March 31st last show total 
revenue £53,301, an increase of £2,696; works costs £40,445, an 
increase of £4,625 ; gross profit £12,856, as compared with £14,784. 
Repayment and loan charges amount to £21,110, and income-tax 
and special charges to £854, making a total of. £21,964, leaving a 
deficit on the year’s working of £9,108, which has been taken from 
the reserve. The reserve fund now stands at £10,789. The cost 
of coal per unit generated has increased since the war began from 
‘sêd. to 1°65d., and the total works cost from 1'4d. to 2'6d.- Total 
capital expenditure to date, £375,427; ameunt repaid, £225.744 ; 
amount outstanding, £149,683. 


Salford.—STREET LicuTinc.—The Lighting Committee 
proposes to make arrangements with the Electricity and Tramways 
Committee of the borough for the better lighting of the streets 
during the coming winter. [Ít is intended to have a number of 
electric lamps, shaded from above, and suspended from the cross 
wires between the tramway standards. These lamps could be 
easily extinguished in the event of a warning. 


Southend-on-Sea.—SLot Mrters.—With reference to 
a decision of the Electricity Committee that consumers of elec- 
tricity through slot meters should be required to pay a minimum 
of 18s. per annum, the borough accountant has boen instructed to 
require payment of a deposit of 15s. from all persons using slot 
meters who have not, during the last 12 months, consumed energy 
to the value of 18s., and that on and after October lst it be a con- 
dition recedent to the hiring of slot meters that a deposit of 15s. 
be paid. The L.G.B. is to hold an inquiry into the application of 
the Council for sanction to borrow £45,520 for the provision of 
additional generating plant at the electricity works at the ter- 
mination of the war. 


Southport.—Wacres AND Sauartes.—The Corporation 
Electricity Committee has dccided to increase the wages of the 
stokers from 4s. 8d. to 5s. 8d. per shift, and of the drivers from 
4s. 8d. to 5s. 10d., exclusive of war bonus. It has been decided to 


increase the salaries of the track superintendent, the mains super- 
intendent, the two engineers in charge, and the chief clerk, these 
officials, it is stated, having had no increase for 10 years. 


Weymouth. — Year's Worxkina.— The statement of 
accounts of the electricity department for the year ended March 31st 
last shows gross receipts £12,725, and expenditure £9,397, leaving a 
gross profit of £3,328 ; after making provision for repayment and 
interest charges of £4,393, there is a deficit on the year’s workirg 
of £1,065 ; total capital liability £67,164, of which £23,719 has 
been repaid, leaving £43,444 outstanding. The Electricity Com- 
mittee hopes that as the increased charges did not operate for the 
whole of the year, the augmentation of revenue during the present 
year may have further beneficial results. Units sold, 926.918, 
maximum load, 500 KW. : load factor, 21°16 per cent. 


TRAMWAY AND RAILWAY NOTES. 


Argentina.— According to a Buenos Aires telegram, the 
tramway employés at Rosario have gone on strike. Many of the 
tramcars have been set on fire. 


Blackburn.— Wacrs.—The Corporation Tramways Com- 
mittee, last week, considered an application from the Lancashire 
and Cheshire District Council of the Amalgamated Association of 
Tramway Workers for an additional increase in wages of 78. 6d. a 
week for all tramway workers (male and female) over 18 years of 
age, and 3s. 3d. per week for all under that age. It was decided to 
allow the matter to go to arbitration. 


Bradford.—TRamcark LIGHTING.—In view of the pro- 
posed improved street lighting during the coming winter. efforts 
are being made to obtain better tramcar lighting also. The 
matter has been taken before the authorities concerned, but has not 
yet been settled. 


Continental.—Spain.—The constructional works have 
been started of the electric railway from Santa Coloma de Farnés 
to Sils, which the company of the same name has in hand. The 
line is important as being the first. stage in a network 245 km. 
in extent, which is destined to cover a great part of the province 
of Catalana. The network will cross the provinces of Barcelona 
and Gerona from Manoesa, on the shores of the Levant, to Maya, 
Vich, San Hilario, Santa Coloma, Sils, ‘and Llagostera, with 
branches tothe most important population centres of these territories, 
which will be linked together by three main and two secondary 
railway services. The network will open up the rich forest and 
mineral regions of Las Guilleras, and bring life and movement to 
communities, many of which are now shut out from outside 
communication.—IJndustria e Invenciones. 

Application has been made for a concession for the construction 
and workiny of an electric tramway in Guadalajara between the 
railway station and the centre of the town. 

GERMANY.—It is reported from Krefeld that the German War 
Office has decided to stop the tramway service and place the tram- 
way material at the disposal of the army. Similar measures are 
contemplated in other industrial centres in Western Germany. 


Droylsden.—F ares.—At a meeting of the D.C. held last 
week, a protest was raised against- the increased fares between 
Droylsden and Ashton-under-Lyne on the Manchester to Ashton 
system. From Droylsden to Ashton the fare is 24d., and from 
Droylsden to Manchester, nearly three. times the distance, it is 
only 14d. l 


Farnworth.—THRoUGH RuNNING.—A working arrange- 
ment has been arrived at between the Bolton Corporation and the 
South Lancashire Tramways Co. whereby cars now run through 
from the Black Horse, Farnworth, to the terminus at Bolton, only 
one ticket instead of two being issued. 


Liverpool—Southport Railway.—STOPPAGE.—A break- 
down on the Liverpool-Southport Electric Railway line on Friday 
morning, last week, caused considerable delay to business men and 
visitors. As one of the electric trdins was travelling between 
Seaforth and Liverpool) something went wrong with the motors, 
and the train stopped, blocking the line. Eventually a steam 
locomotive was requisitioned, but the service was interrupted for 
the better part of an hour. 


London.—COLLISION.—A collision occurred between two 
L.C.C. tramcars, on Sunday evening last, and resulted in 12 persons 
being injured. A tramcar standing at the junction of New 
North Road and Essex Road was run into by one coming from the 
north, owing to the failure of the brakes to act, the front of the 
runaway car being completely smashed ; the injured were treated 
at the local hospitals, but none were detained except the driver of 
the runaway car, who was rather severely injured. 


Rawtenstall.—Sreike SETTLED.—The trouble on the 
Corporation tramways, which resulted in a five days’ strike on the 
part of the employés, has been settled. The dispute arose because 
the male workers were offered a war bonus of 4s. a week and the 
females one of 2s. 6d., to date from September Ist. and the em- 
ployés Wanted a 4s. bonus all round, to date from July Ist. The 
Town Council has now agreed to the all-round bonus of 4s., but it is 
to date from September Ist, and the employés have accepted the 
offer. 
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South Africa. — BLOEMFONTEIN.—In connection with the 

railless tramway service the Town Council has decided to employ 

a tractors in order to cope with the traffic ‘on certain routes. As an 

experiment, an order for one tractor has been placed with the 
Grifin Engineering Co., of Johannesburg. 


Wallasey —STRIKE.—The Corporation tramway drivers ` 


and conductors came out on strike on Wednesday last, after giving 48 
hours’ notice of their intention, failing an undertaking from the 
Tramways Committee to cease training women as drivers. The 
employés’ contention that the object of training women as drivers 
was to displace men and to release more men for the Army, was 
gmet by the assurance of Colonel R. R. Greene, the general manager, 
«that women employed as drivers would receive the same wages as 
‘men. Although it was further pointed out that such a strike was 
illegal, both men and women came out. A curtailed service was 
run with the help of the office staff, 15 cars being out against the 


usual 45, and considerable inconvenience was caused to business 


people. On Thursday, however, the strike collapsed, the employés 
returning to work on the understanding that their vrievances 
would be considered by the Committee. l 


Ly 
= 


baianet 


TELEGRAPH AND TELEPHONE NOTES. 


Argentina. —The Government has withdrawn the per- 
mission granted to a German wireless telerraph company to make 
experiments with a view to recording the wireless communications 
sent out from Nauen. the big wireless telegraph station near 
Berlin. 

The New York World publishes a dispatch from Buenos Ayres 
revealing the existence of a vast German spy system in Argentina, 
ind disclosing the bureau which directed all espionaxe in South 
America. A secret wireless apparatus was discovered, and messages 
voncerning ships were traced. The Argentine Government has proof 
-hat Germans collected facts relative to the departure Of cargoes 
und the. destination of vessels, the place of embarkation of troops, 
ind the movements of neutral ships. The dispatch says that 
rerman spies in Argentina were in direct communication with 
3erlin —by cable to Madrid, and thence by wireless to Berlin. - - 74e 
limes. 


South Africa —Owing to the approaching exhaustion of 
tocks and the impossibility of obtaining supplies, the Postmaster- 
eneral announces that the extension of the telephone service 


anst be restricted to the minimum until the stock of materials 
an be replenished. 


/ 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Australia. MELbourNE.—October 10th. Department 
’ the Navy. Pumping plant and equipment for the Commonwealth 
aval Dockyard, Cockatoo Island, Sydney. Specifications from 
e Director of Navy Contracts, Melbourne. 


Kirkcaldy.— October 2nd. Corporation. Converting plant’ 


d switchgear. See “Official Notices ™ September 14th. 


Liverpool.—September 24th. Electrical supplies for 
ree months, for Toxteth Park B. of.G. Mr. R. A. James. Clerk. 
_ High Park Street. i 


London.—KENSINGTON. —September 27th. B.ofG. Six. 


ynthsa’ supply of electric fittings and lamps. Mr. W. R. Stephens, 
rk to the Board, Guardians’ Offices, Marloes Road. W. 8. 


Manchester.—September 25th. Corporation Tramways. 
ch. Mr.J. M. McElroy, General Manager. 

eptember 27th. Lancashire and Yorkshire Railway. Various 
res, including (39) signal and telegraph wires. Mr. Waring, 
res Department, Osborne Street, Manchester. 


Merthyr Tydfil.—September 24th. B. of G. Electrical 
-3ssories for six months. Mr. F. T. James, Clerk, 134, High 
>et. : ' 


CLOSED. 


3lasgow.—The Electricity Committee reported to the 
that it had considered the tenders received for the re- 
reed concrete superstructure for one boiler house, turbine 
n. and workshop at the new generating station, Dalmarnock, 

recommended acceptance of the offer of Messrs. Train and 
lor, at £64,539, it being the lowest. 
he engineer reported on the tenders received for (1) 
»r-house plant and (2) E.H.T. switchgear for the new 


wrating station at Dalmarnock, and the Sub-committee, after: 


ideration, agreed to recommend acceptance of (a) an offer by 
zrs. Babcock and Wilcox, Ltd., for eight boilers, stokers with 
<i and induced draught, economisers, chimneys, feed pumps, 


. 


- 


and piping, for €140,282 ; and (b) an offer by Messrs. A. Reyrolle 
and Co., Ltd., to supply and erect 12 sets of E.H.T. switchgear for 
the power-house there, for £33,985. At a subsequent meeting it 
was reported that there had been considered a letter from Messrs. 
Babcock & Wilcox, Ltd.. stating that the cost of labour and 
material in connection with their contract for providing and 
erecting a coal conveyor and transporter at the new works at 
Dalmarnock had increased by at least £5,700, and asking that they 


- should be allowed an additional sum of £5,000 on their contract 


price of £24,000. Having heard the gngineer, the Committee was 
of opinion that the increased price asked for was reasonable in the 


` circumstances, and agreed to recommend that the same be granted. 


The engineer reported that additional switchgear would be 
required at the various sub-stations, and the Sub-committee 
authorised him to order from Messrs. A. Reyrolle & Co., Ltd.. 
27 panels, at £14,210. 


Government Contracts.—List of new contracts placed 
during August, 1917 :— 
War OFFICE. 

Dry batteries.—Houghton-Butcher Manufacturing Co., Ltd. 

Battery boxes.—T. & J. Hughes; F. Restall, Ltd. 

Insulator brackets.— Bullers, Ltd.; Butterworth & Dickinson, Ltd. ; 
Douglass Bros., Ltd.; G. Wilson & Co., Ltd. 

Electric cable and wire.—B.I. & Helsby Cables, Ltd.; Callender’s Cable 
and Construction Co., Ltd.; W. T. Glover & Co., Ltd.; W. T. Henley's 
qe cere Works Co., Ltd.; Hooper’s Telegraph & India-Rubber 
Works, Ltd. 

Dynamos.—General Electric Co., Ltd. 

Ebonite rod.—St. Helens Cable & Rubber Co.; Siemens Bros. & Co., Ltd. 

X-ray equipment.—Cavendish Electrical Co., A 

Electric light fittings and accessories.—Elm Works, Ltd.; Eveson Bros., 
Ltd. ; E. Stevens, Ltd.; J. Stevens, Ltd. 

Electric lamps.— British Thomson-Houston Co., Ltd. 

Electric motors.—Electric Construction Oo., Ltd. 

Electrical plant.—Harland Engineering Co. 

Iron and are wire.—R. Johnson & Nephew, Ltd.; Shropshire Iron 

O., : 
Switches.—General Electric Co., Ltd. 


INDIA Orrice Store DEPARTMENT. 


Copper plates.—Williams, Foster & Co.; Pascoe, Grenfell & Sons. 

Copper wire.—T, Locker & Cô. 

Wire.—R. Johnson & Nephew, Ltd.; Whitecross Co.; B.I. & Helsby 
Cables, Ltd. , 

PosT OFFICE, 

Telegraph apparatus.— British L. M. Ericsson Mfg. Co., Ltd.; Siemens 
Bros. & Co., Ltd. 

Telephone apparatus.—Automatic Telephone Mfg. Co., Ltd.; B.I. and 

elsby Cables, Ltd.; British L. M. Ericsson Mfg. Co., Ltd.; Peel- 

Conner Telephone Works, Ltd.; Siemens Bros. & Co., Ltd. ; Thornton- 
Pickard Mfg. Co., Ltd. ; Waltham Cross ronen Co, 

Submarine cables.—Siemens Bros, & Co., Ltd.; Telegraph Construction 
and Maintenance Co., Ltd. 


Telepraph cables.—B.I. & Helsby Cables, Ltd.; Hackbridge Cable Co., 


td.; LR., G.P. & k Ae Vorks Co., Ltd.; Telegraph Construction 
and Maintenance Co., Ltd. 

Telephone cables.—B.I. & Helsby Cables, Ltd.; Johnson & Phillips; New 
Gutta-Percha Co., Ltd. ; Telegraph Construction & Maintenance Co., 
Ltd.; Union Cable Co., Ltd.; Western Electric Co., Ltd. 

Dry cells.—British Ever-Ready Co., Ltd. 

Plates for stay-rods.—Walker Bros., Ltd. 

Insulator rings.—C. Macintosh & Co., Ltd. 

Pole steps.—Guest, Keen & Nettlefolds, Ltd. 

Stay swivels.—Bullers, Ltd. 

Bronze wire.—T. Bolton & Sons, Ltd.; Shropshire Iron Co., Ltd.; F. Smith 
and Co. (incorporated in the London Electric Wire Co. & Smiths, Ltd.). 

Copper wire.—T. Bolton & Sons, Ltd.; Elliott's Metal Co., Ltd.; Johnson 
and Nephew, Ltd.; F. Smith & Co. (incorporated in the London 
Electric Wire Co. & Smiths, Ltd.); Wilkes, Son & Mapplebeck, Ltd. 

Enamelled and flameproof wire.—Fuller’s Wire & Cable Co., Ltd. 

Galvanised-iron strand wire.—Rylands Bros., Ltd.; Whitecross Co., Ltd. 

Steel wire.—Rylands Bros., Ltd. + 

switchboard wire.—B.I. & Helsby Cables, Ltd. 


London.—-ST. Pancras.—B.C. New air-pump for the 
converted 1,500-Kw. Ljungstrom turbine at the King's Road 
station, £300 : Brush Electrical Engineering Co., Ltd. 

PopLaR.—Electricity Committee. Recommended :— 


Overhead crane for High Street sub-station.—Herbert Morris, Ltd., 2447. 
Steam piping.—Aiton & Co., £224, 


Southend-on-Sea.—T.C. Electricity Department :— 

Callender’s Cable & Construction Co., Ltd.—100 service boxes, 11s. 6d. 
each. 

Belliss & Morcom, Ltd.—Piston and piston rings, £20 14s. 


aoe 


FORTHCOMING EVENTS. 


sociation of Supervising Flectricians.—Tuesday September 26th. At 
ii 7.15 p.m. At St. Bride's Institute, Bride Lane, E.C. i Presidential address 
by Mr. J. 8. Highfield, 


NOTES. 


Foreign Trade.—THE Avaust Fiaures.—The official 


returns of imports and exports during last month contain the 


following electrical and machinery figures :—° 
August, Inc. or 8 months,:1917 
IMPORTS. 1917. dec. Inc. or dev. 
Electrical goods  ... 97,318 ° — 12,137 — 151,919 
Machinery ene oce 817,910 + 199,475 = 278,158 
EXPORTS. 
Electrical goods wee 257,172 —152,337 — 645,600 
Machinery ... cee 1,644,351 — 289,359 » + 717,211 
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Volunteer Notes.—County or LONDON VOLUNTEER 


ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street, 
Oxford Street, W. 1. 


Orders for the week, by Lieut.-Colonel C. B. Clay, V.D., commanding :— 

Officer for the Week.—Second Lieut. C. E. Campbell. 

Monday, September 24th.—Technical instruction (searchlight) for No. 3 Com- 

any, Right Half Company, at Regency Street. Drill, No. 8 Company, Left 

alf Company. Signalling Class, 6.30. Recruits’ Drill, 6.80. 

Tueaday, September 25th.—Physical dril) and bayonet fighting, 

Wednesday, September 2tth.—Drill and elementary bridge construction for 
No. 1 Company, Right Half Company. 

Thursday, September 27th.—Dril] and elementary bridge constraction for No. 2 
Company, Right Half Company. Signalling Class, 6.30. Ambulance Class, 6.30. 

Friday, aii 2xth.—Technical instruction (searchlight) for No. 3 Com- 
pany, Left Half Company, at Regency Street, Drill, No. 3 Company, Right 
Half Company. Recruits’ Drill, 6.30. 

Saturday, September Wth,.—Commandant’s Parade for route march and drill. 
Parade at Headquarters, 2.45 pan. Uniform. Recruits’ drill, 2.30. 


(By order) MACLEOD YEARSLEY, Capt. and Adjutant. 


Nitrolim.—In a recent lecture on the manufacture of - 
cyanamide and kalkstickstoff (nitrolim), delivered in May last at , 


Vienna, M. Dolch had remarked that the Swedish process of making 
the cyanamide in vertical shaft furnaces was not profitable. because 
the electrode consumption was high, and the nitrogen percentage 
of the final product rather low. Mr. P. Carlkson. of the Aktie- 
holavet Nitroyenium, Ljungaverk, replies to this remark in a 
recent number of the Chemiker Zeitung. refuting the statement and 
giving some interesting particulars.. The carbon electrodes, he says, 
are Plania or Höganös electrodes, 350 mm. in diameter. which is 
not at allan exceptional size. There is no loss of pieces of the elec- 
trodes. which are constantly being lengthened. The electrode con- 
sumption is 3°75 kg. to 5'5 kg. per ton of kalkstickstoff. which is 
supplied in a porous ground mass containing 19 per cent. or 20 per 
cent. of nitrogen. The product is snid to be very uniform just because 
the carbide gradually descends in the shaft furnace ; 725 kg. of 
carbide yield one ton of kalkstickstoff. The furnace process is 
continuous, and it does not take so long as with other furnaces to 
start operations again after some breakdown in the power house. 
In short. the process is described as both reliable and economical.— 
Engineering. 


Tar Oil as Fuel for Diesel Engines.—In view of the 
recent Orders made by the Ministry of Munitions regulating the 
use of creosote and other oils produced from the distillation of 
coal, the DIESEL ENGINE USERS AssocIATION has taken action 
to assist as far'as possible in making arrangements for the 
necessary supplies of tar oils for its members. The present 
difficulty of obtaining a sufficient supply of petroleum residual oil 
as fuel for Diesel engines has led a large number of users to adopt 
tar oil. 

At the present time, ` Creosote Licences “ are only being granted 
for a period of two months, but the Association is hopeful that its 
members may shortly be able to obtain licences for the use of 
tar oil for longer periods, so as to facilitate arrangements in 
making contracts for regular supplies. The honorary secretary of 
the Association has collected particulars of the requirements of 
the various members who use, or who contemplate using ,tar oil. and 
these. together with other information, have been submitted to the 
Director of Munitions Petroleum Supplies. 


Cast Iron as a Bearing Metal.—Whem one considers 
the suitability of cast iron as a bearing material, it is a matter for 
wonder why it is not more generally used. Designers are so used 
to the usual run of bearing material that they appear unable to 
accept the evidence of their own eyes. Let any engineer look 
round his plant, and he will find plenty of evidence of the successful 
use Of cast-iron. Personally,the writer is prepared to use cast-iron 
in practically every case where the copper alloys are at present 
used. In his present shop are dozens of shafts running in cast-iron 
bushes up to 3 in. in diameter, and up to 1,000 R.P.M., and they give 
very little trouble—certainly no more than brass, Strange to say, 
most of these are on American and Continental machines. When 
the comparative costs of the copper alloys and cast-iron are taken 
into consideration, it will be seen that considerable economy can be 
effected by the use of the latter in preference to the former, with 
no reduction in efficiency. This fact will have to be taken into 
account at no distant date, and it behoves British designers to give 
the matter serious consideration. One little hint may be of use. 
When usipy cast-iron as a-bearing material. provision should be 
made for renewable bushes, as is nsual when brass is used. Most 
makers, when using cast-iron, simply bore holes in the castings 
composing the machine. When it is required to re-bush the holes, 
considerable trouble and expense are incurred by having to re-bore 
them to admit bushes.—G. B., in the Mechanical World, 


The Engineering Council of the United Engineering 
Societies, U.S.A.—On June 27th was held the tirst meeting of the 
Engineering Council. This body is a department of the United 
Engineering Society, and has recently come into being as a medium 
of co-operatidn among the four national engineering societies. The 
function of the Council may; perhaps, best be described by the 
following extract from the by-laws of the United Engineering 
Society :—‘* The Council may speak authoritatively for all member 
societies on all public questions of a common interest or concern to 
engineers." The Council is composed of 24 members, five being 


appointed by each of the four founder societies and four by the — 


United Engineering Society. At the organisation meeting the 
following officers were elected :—President, I. N. Hollis; vice- 
presidents, H. W. Buck, George F. Swain; secretary. Calvert 
Townley : Executive Committee, the four officers named, with 
J. Parke Channing and D. 8. Jacobus. 


The Council discussed at length ways and means by which th 
founder societies, through the Oouncil, might be of mse to the 
nation. The unanimous desire to help the Government in the 
prosecution of the war resulted in a resolution instructing tb. 
Executive Committee to co-operate with the Government in pro- 
curing the services of engineers, also the appointment of a (om. 
mittee of three to consider the best means of utilising the inventive 
ability of members. ‘ 

The secretary was instructed to inform all Government burean: 
that might be interested in the organisation of the Engineering 
Council and its desire to be of assistance.—American Machinia. 


A New Permanent-Magnet Steel.—:A new steel of con- 
siderable importance has been made in the United States for th 
last year or so, directly the outcome of war conditions. [t iss nex 
permanent-magnet steel, a substitute for the older steel, known a: 
tungsten magnet steel, which was used exclusively for thia purpox 
before the war. 

The new steel, which is reported to be not less than 90 per cent. 
as efficient as the old permanent-magnet steel, is a 0°90 per cen: 
carbon steel containing about 2 per cent. of chromium, and is now 
being made in electric furnaces in the U.S.A. and extensive! 
used by many consumers. 

This new type of steel is based on investigations made by Dr. 
John A. Mathews, of Syracuse, N.Y., and published by th 
American Society for Testing Materials about three years ago. i: 
which it was pointed out for the first time that certain types ot 
steel were better magnetically when quenched in oil than when 
quenched in water. This statement was entirely contrary toal: 
previous ‘ideas regarding the' hardening of steel for permaner: 
magnets. 

Magnetically this new chromium steel is equal to tungste: 
magnet steel in permanence, but somewhat lower in residu 
density. Users have found it possible to substitute this’ steel fr 
the older steel without making any change whatever ‘in thei: 
windings or in the cross sections of the magnets used. | 

Practically chrome magnet steel, as the new steel is called. is n 
as good as the tungsten magnet steel. because it requires ni: 
hardening, which is not as convenient as water hardenizy. 
and also because chrome steel in its natural state is much hardes 
to drill or machine, and the steel itself must be handled wit 
greater care and uniformity in heat treatment than is necessary 
with tungsten steel.—Scientific American. 


Revamping the Central Station.—The change i 
generating practice brought about by the introduction of the stear 
turbine some 15 years ago has been very startling in its result. 
and particularly so in the case of big city planta, in which econon; 
ot space may become nearly or quite as important as economy c` 
coal. A very excellent example of what has happened will ie 
found in the remodelling of the St. Louis generating station, wh'c: 


. in its first staye of existence some 14 years ago happened to be or- 


of the last big plants with reciprocating engines. The great cro 
compotind reciprocating engines of the original plant had scarce.; 
more than settled down to their bearings before it was necessary t- 
increase the station capacity, and four 5,000-Kw. turbine generatcr 
were added. The original boiler plant consisted of 28 Scos: 
boilers. To take care of the new units 40 water-tube boilers wer 
added on an upper deck. Three years later more output ws 
required, and the four turbines were replaced, after only thr 
years’ service, by 12,000-KW. turbines. Again more steam was need- 
and 12 of the Scotch boilers were replaced by water-tube boier. 
So far as the turbine plant was concerned, it now had 52 bur 
units to provide steam for 48,000 KW., as against. 40 boiler: f 
the 20,000 Kw. The generating equipment remained in this sta: 
of evolution for seven years, and then. there was another forwir 
movement. This time one of the original 3,000-KW. reqjprocatir. 
engine sets was removed, and in its place was installed a 20.000-k* 
horizontal turbine. For this unit the remaining 16 Scotch boil- 
came out and 10 water-tube boilers went in, with 2.UU0-KW. caps 
city per boiler. With the greatly. increased output two of tir 
reciprocating sets were removed and their room was utilised : 7 
the extension of the switchboard space. Finally, plans are vc» 


‘under way four abolishing the remaining two old units and patt::- 


two 20,000-KW. turbines in their place. One rarely sees a mor 
striking example of the very radical changes in practice wronz-' 
by a few years’ development. It would not be unaafe to prophe: 
that when the two new units go into place they will not reya- 
10 boilers apiece.—-Electrical. World, 


The Decimal System.—Recently a “questionnaire " *~ 
circulated among the members of’ the Chartered ‘Institute ~ 
Secretaries for the purpose of obtaining opinions in regard to 1: 
adoption of a decimal system—ef—ooinage in the United Kins» 
and the substitution of the metric system for the existing Us"~ 
Kingdom weights and measures. Of the replies received. = fr 
cent. considered that a change to a decimal system of ootc- 
would be favourable to the business in which they were engar“ 
and 66 per cent. favoured a £ basis of coinage in preference te i~ 
“Imperial Crown ” or doHar basis. ` 

With regard to weights and measures, 86 per cent. favour: - 
change to the metric system, 53 per cent. of whom already bal 
that system in their businesses. The large majority were of Op:= - 
that the metric system not only facilitated their internal ee 
work, but had led to extended business relations with ot 
countries, including France, the United States, Russia sna :- 
Argentine. In 61 per cent. of the replies the business of the o7 
pany was stated to be hindered by the use of the existing 9*™ > 
weighta and measures,~- Financier. 25 


Training Apprentices for the Electrical Trades.—The 
need for technical instruction of a specialised nature for appren- 
è tices in the electrical trades has long been felt, and it will be 
remembered that some time ago Mr. R, W. Paul in particular 
endeavoured to bring about a reform in this respect, with especial 
reference to the requirements of electrical instrument makers. The 
teaching institutions, we believe, held that their ordinary classes 
adequately met the case, but manufacturers considered that these 
courses were of too general a character, and Mr. Paul organised a 
special instruction department in his own works to provide the 
training which he thought necessary. The whole subject will be 
i dealt with, no doubt, by the Ministry of Education in connection 
4. with its new schemes, but in the meantime we are glad to learn 
Mt that the Northampton Polytechnic Institute has led the way by 
4y inaugurating day and evening courses for apprentices and others in 

the electrical trades, which will open shortly. 
w It is recognised that evening instruction alone is unsuitable for 
boys from 14 to 17 years of age; in the announcement issued by 
! the Principal, Dr. R. M. Walmsley, it is urged that at least a part 
& of the training should be given in the daytime, not less than one 
W whole afternoon a week being devoted to technical instruction. 
E 
i 


In addition, the general education of the boys leaving the ele- 
mentary schools should be continued, and for this purpose evening 
classes will be held at the Junior Technical Institutes of the L.C.C., 
w, affiliated to the Northampton Institute, on two nights a week in 
á English, calculations, general subjects, and gymnastics, the work 
» of the elementary schools being thus continued, with a technical 
ig bias directed towards the industry in which the boys are engaged. 
_ In future sessions, as the scheme develops, the courses will be ela- 
+. borated. Provision is made in the day courses at the Northampton 
Polytechnic Institute for three grades of apprentices, and the 
evening classes there, as well as at the Junior Technical Institutes, 
will be co-ordinated with the day work. The courses can only be 
held if a sufficient number of enrolments is received by Friday, 
- September 28th, and it is to be hoped that employers will take im- 
mediate action to induce their apprentices to apply for admission. 
Messrs. Marryat & Place. who for some years have been deeply 
interested in this question, and are entirely satisfied with the pro- 
posals of the Institute, are sending some 20 students, and are 
anxious to have the support of other members of the trade. The 
importance of the matter in these days can hardly be exaggerated, 
and we hope that the opportunity to assist in this movement will 
be seized by the electrical manufacturers in the London area. 


Fatality —A verdict of “ Accidental death ” was returned 
at an inquest held at Derby to inquire into the death of Harold 
Canham, 24, who was killed while following his employment as an 
engineer at Messrs. Newton Bros.’ Electrical Works. According to 
the Voltingham Guardiun, the deceased was connecting a motor to 
the supply for testing purposes. and was holding a copper bar 
with one hand and the framework of the switchboard with the 
other, when apparently he slipped. and one of his hands came in 
contact with a live wire. and he was held until the current was 
cut off by an apprentice; he then dropped. Attempts at resusci- 
tation proved unavailing. 

The test-bed foreman, John Husbands, said it was the rule that 
the current should be cut off before such an operation was com- 
menced, and he thought that deceased must have turned it on 
unthinkingly. The voltage was 400. 


~ Metropolitan Power Station Engineers.—<A meeting 
was held at St. Bride's Institute, on September 14th, of the London 
A.E.S.E. Committee and other representatives of the engineering 
staffs of London electridity supply stations. The Press report of 
the conference between the Electrical Trades Union and the Asso- 
ciated Municipal Electrical Eugineers, under the auspices of Sir 
G. R. Askwith, dealing with the rates of pay, &c., of charge engi- 
neers, was discussed. It was decided that the secretaries of kindred 
Associations should be approached, with a view to a joint protest 
being made to Mr. G. R. Askwith to the effect that the E.T.U. does 
not represent the central station engineers of the London area, and 
that a joint conference should be held at St. Bride's Institute on 
September 25th, at 7 p.m., to decide the action to be taken in the 
matter. l 


South African Municipal Electrical Engineers in Con- 
ference.—The second annual Conference of the Association of 
Municipal Electrical Engineers (Union of South Africa), which was 
rounded in 1915, was to take placé at Durban from August 27th to 
september lst. We have received an advance copy of the pro- 
gramme, but, under the prevailing conditions, the report of the 
proceedings will probably not come to hand for a while. 

Owing to the war and depleted staffs many of the Association's 
31 members were unable to attend, and one at least was on Active 
Service. It was, however, anticipated that some 16 engineer 
menabers and about 8 Councillor delegates would attend. The 
Natal Society for the Advancement of Science and Art (Engi- 
neering Section) was also taking part, and a useful and instructive 
week was anticipated. One of the most important subjects to be 
considered was that of ‘‘Standardisation,” in connection with 
which a Standards Committee has been meeting regularly at 
J ohannesbu consisting of representatives of the following 


F 


bodies :—S.A. Institute of Electrical Engineers, S.A. Institute of 


Engineers, Association of Municipal Electrical “Engineers (S.A.), 
Engineering Section Natal Society for the Advancement of Science 
and Art, British Electrical and Allied Manufacturers’ Association, 
Institution of Electrical Engineers (England), and Government 
Departments, Union of S.A. 

It was anticipated that some important representations and 
pro would be forthcoming from the Convention regarding 
>lectrical standardisation as affecting municipalities. 
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The opening meeting was to take place at the Town Hall, 
Durban, on Monday, August 27th. The official welcome by the 
Mayor was to be followed by the annual general meeting for the 
receipt of reports, election of president, secretary, and other officers. 
After the official luncheon a visit was to be paid to Messrs. Lever 
Bros.’ Soap Works. On Tuesday the presidential address was to be 
delivered by Prof. J. H. Dobson, and a discussion on “ Tariffs,” led 
by Mr. John Roberts, was to follow. Other events of the day 
included a visit to the Harbour Works and coaling plant, and, in 
the evening, a paper on “South African Municipal Electrical 
Undertakings,” by Mr. Poole, assistant electrical engineer, Durban. 
On Wednesday the party was to meet at Pietermaritzburg. and the 
events included a visit to the municipal power station there, an 
official luncheon by the Mayor, and a paper on “ Gas Plants,” by 
Mr. F. Castle, municipal electrical engineer, Oudtshoorn. Thursday, 
back at Durban, a paper by Mr. J. Roberts, on “ Standardisation,” 
was down for discussion, followed by a visit to the municipal 
power station and dinner at the Royal Hotel. On Friday, Mr. J. 
Hamlin, municipal electrical engineer, of Stellenbosch. was to 
introduce “The Design and Manarement of Small Power Installa- 
tions.’ followed by an afternoon visit to the Explosives Works of 
the Sugar Factory. Saturday, September Ist, was left free for any 
business meetings or adjourned discussions that might be arranged. 


Board of Trade Urges British Manufacturers to 
Combine.— At a meetingy of the Birminyham Brass Masters’ Asso- 
ciation, held on Monday, important addresses were delivered by 
Mr. L. A. Paish, of the Commercial Intelligence Department of the 
Board of Trade. and Mr. C. Hamilton Wickes, H.M. Trade Commis- 
sioner for Canada. Mr. Paish said that the Board of Trade had 
closely followed the syndicating efforts of German industry, and 
they were convinced that it was absolutely essential for British 
manufacturers to get tovether into some sort of trading combination 
if they were to regain lost trade and to increase their export trade 
after the war. Combination would have to meet combination. 
The speaker went on to show that Birmingham brass masters could 
in combination systematically investigate a market, whereas an 
individual firm would be unable to do,so.’ By means of an Asso- 
ciation of the whole of the products of the brass industry, a man 
could be put into any market thoroughly to study the changes 
that had taken place during the war. The Board of Trade Com- 
mercial Intelligence Department was prepared to co-operate in 
every possible way to that end, even, says the Timex report, to 
the extent of financial assistance in the sending out of such a repre- 
sentative. The Department was out to give manufacturers and 
traders all the assistance they could reasonably expect. He was 
instructed to take steps to get the formation of a trading Associa- 
tion for the brass industries actually going; if they did not 
combine, they would go under. Mr. Hamilton Wickes, who 
followed, said that what German manufacturers had done in the 
past in certain lines would be done by the German nation—namely, 
it would purchase as one body the raw material required from 
outside countries for its vital industries. Was it not time that 
British manufacturers got together ? 


American Lumbermen for France.—The regiment of 
lumbermen, for service with the United States Army in France, 
has been recruited to full strength. The * lumber-jack regiment,” 
as this is known, is for service in the woods of France, getting out 
material for the use of the Army. The enlistments were secured 
through the Forest Service, and the men comprise practical lumber- 
men and foresters. For this work the regiment will go thoroughly 
equipped with portable and stationary electrically-driven sawmills, 
lighting outfits and transportation facilities.-—lectrical Review, 
U.S.A. 


The A.S.E.—The Amalgamated Society of Engineers 
reports that at June, 1917, its general fund and superannuation 
reserve fund stood at £1,952,786, an increase of £210,999 for the 
quarter. £730,000 of the total is due to the superannuation reserve 
fund. i 


@ 
Educational Notice. — CiTY oF LONDON COLLEGE, 
MOoRFIELDS.—The new session for Business and Commercial 
courses commences on October Ist. Prospectuses can be obtained 
from the Secretary. : 
99 


The Electrodeposition of Zinc. — “ Borrodising ” is 
the name given by the Deptford Steel and Iron Works, Ltd., to a 
system of electrodeposition of zinc which they have introduced as a 
preventive against corrosion of the steel fittings of aeroplanes and 
seaplanes. It is described as a method of cold electrogalvanisinyg 
carried out in such a way that the zinc so unites with the under- 
lying metal that only by extreme wear can the surtace of the steel 
be exposed. As the metal is not subjected to the usual pickling 
bath prior to the galvanising, it is claimed that there is no 
reduction in the strength of the metal after treatment. Weunder- 
stand that the process has been approved by the Air Department, 
the Admiralty. and the War Office, and that the company has 
installed a large plant to deal primarily with all steel fittings 
employed in the manufacture of aircraft. 


Engineering Congress.—The Génie Ciril gives further 
particulars of the “ First General Congress of Civil Engineering,” 
which is to be held for the study and inauguration of `“ After-the- 
War Programmes.” The first seven sections are styled “technical” ; 
three other sections have now been constituted to deal with 
economics. The Congress will discuss methods of reorganising 
French industries on the most modern lines, and the various 
sections and sub-sections have already made substantial progress in 
preparing their agendas, | 
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Legal.—At Nuneaton, Wm. Docking (18), miner, was 
charged with stealing 11s., the moneys of the Nuneaton Corpora- 
tion. The town clerk stated that for some time past the electric 
lighting slot meters had been tampered with and money extracted. 
Prisoner had procured a key and gone about emptying slot meters. 
There were 18 cases altogether against him, but he only proposed 
to go into three, the amounts involved being £1 15g., for which 
defendant's solicitor had sent a cheque. Mr. Clay said prisoner's 
parents had offered to refund the whole of the money, £8 4s. 
Prisoner was sent to prison for three months. 


LIABILITY FOR SAMPLES.—In the City of London Court, on 
September 18th, before his Honour Judge Rentoul, K.C., an action 
was brought by William Whitehouse & Co., Ltd., Empire Works. 
Brulton Street, Birmingham, electric light and gas fitting manu- 
facturers, against Messrs. Lyall Willis & Co., electric light and yas 
fittings merchants, Billiter House. Billiter Street, E.C., to recover 
the sum of £34 19s. 9d., as damages for breach of contract, dated 
July 17th, in which the defendants agreed to return certain electric 
light and gas fittings at the expiration of the agreement. Mr. 
Goodman, plaintiffs’ counsel, said alternatively the claim was for 
the return of the goods wrongfully detained, or £39 19s. 9d. their 
value. Defendant said he had done everything in his power to 
hasten the return of the samples from India. The non-return was 


largely due to restrictions and shipping conditions imposed by the 


Board of Trade. Judge Rentoul thought it was quite reasonable 
of plaintiffs to ask that they shonld be paid the value of the 
samples, and, of course, costs, and plaintiffs would return the money 
if the goods came to hand within a certain time—say, six months. 
Mr. Goodman said the plaintiffs were willing to agree to these 
terms, subject to the goods being returned before March Ist. Judge 
Rentoul said he would give judgment for the plaintiffs for the 
amount claimed, with costs. and they would refund the money if 
the defendant returned the goods before March. 


CAPE Town.—The manager of the Southern Cross Cold Storage 
Co. was recently charged with abstracting 30 units of electrical 
energy from the installation in premises occupied by Chiat & Co 
Mr. J. Power, installation superintendent for the City Corporation, 
deposed that two circuits. which supplied light to the premises 
ogcupied by the Southern Cross Co., had been connected to Chiat’s 
meter without the authority of the Corporation. Charles Zion, 
manager for Chiat & Co., stated that no permission had been given to 
the Southern Cross Co. to make the connection. The Mayistrate. 
however, came to the conclusion that the accused had not acted 
with any criminal intent, and discharged him. 

A DUNDALK CONSUMER PROSECUTED. — The Dundalk magi- 
strates sent for trial at Quarter, Sessions. Dominica Mezza, 
prosecuted ‘by the local Urban Council. for alleged fraudulent 
consumption of electricity. Mr. P. A. Spalding, the Council's 
electrical engineer, stated that one of the seals on Mezza’s meter 
vame off the sealing wire easily, and the other had disappeared. 
The jointer removed one of the wires, and when the lights were 
switched on every lamp in the place lit up. which showed that the 
current went direct to the lamps without going near the meter. 
He estimated the value of the electricity abstracted at £2 at least. 
The jointer, Frank Wilson, said he did not think it possible that a 
Council official could have diverted the current while regulating 
the meter. 


Institution and Lecture Notes.—Electrical Association 
of Australia (N.S.W. Section).—At the monthly meeting held in 
Sydney, on June 8th, an illustrated lecture was delivered by Mr. 
Russell Sinclair, dealing with munition work and developments in 
England.— Commonwealth Engineer. 


South Australian Institute of Engineers.—At the annual 
meeting, some notes were given by a member on the Bille-Creed 
automatic telegraph system.— Commonwealth Engineer. 


Association of Supervising Electricians.---The first meeting of 
the new session is to be held on Tuesday next, September 25th. at 
7.15 p.m, at the St. Bride's Institute, E.C. The President, 
Mr. J. S. Highfield, will deliver his inaugural address. Other 
arrangements for the session are as follow (all meetings are on 
Tuesdays) :— 


October 80th.—"' Switchboard Telephone Equipments,” by Mr. T. F. Lee. 
December 4th.—"* Transformers "’ (author to be appointed by Westinghouse 
Co.) 


January 15th, 1918.—Half-yearly meeting and informal discussions. 

February 19th.—‘‘ Cable-laying,’’ by Mr. E. 8. Byng. 

March 26th.—Paper by Mr. F. H. Taylor. 

April 80th.—*‘ p.c. Motors,” by Mr. E. F. Butler. 

June 25th.—Annua) meeting. 

S.A. Institution of Englneers.--At the adjourned annual veneral 
meeting of the Institution, on July 4th, Mr. Bernard Price. 
President, announced that Mr. G. M. Clark had been elected 
President for the 1917-18 session, and installed him in the chair. 


Canal Transport.—The reorganisation of the English 
canals under the Canal Control Committee has now attained a 
atage at which the Committee is able to invite traders to send 
their goods by canal instead of by rail, in order to relieve the 
traffic on the railways. l 


Appointments Vacant.—Charge engineer for the Walsall 
Corporation Electric Supply Department ; meter and mains 
assistant (50s.), for the Loughborough Corporation electricity 
department. For particulars see our advertisement pages to-day. 


Old Lamp Tops.—A correspondent inquires as to the 
best method uf recovering platinum from old electric lamp tops, 
and also how to test the metal and distinguish it from substitutes. 


- 
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Wages Increase at Melbourne.—‘ Threatening to strik: 
and thus paralyse city industries, and practically envelop the city 
in darkness if the demands were not acceded to, the employé «| 
the Melbourne City Council undertaking have been granted m. 
creased wages, The rates agreed upon and those paid by the Mel. 
bourne Electric Supply Co. are as follows :—Engine driven. 
Ise. 6d., increase 10d. (M.E.S. 138.); assistant engine driver, 
12s. 6d., increase 10d. (M.E.S. lle.) ; leading firemen, 12s. 6d.. ip. 
crease td. (M.E.S. 12s. 6d.) ;. firemen, 11s. 6d., increase 10d. (MES 
lis.) ; trimmers. 19s. 6d., increase 10d. (M.E.S. 10s.); coal co- 
veyor attendants, 11s., increase 10d. ; switchboard attendants. ir. 
crease ls. 4d.; sub-station attendants, 12s. 6d., increase ls. 4d.. 
dynamo attendants, 10s. 6d.. increase 10d."°—Commvaieui:i 
Engineer. 


British Ignition Apparatus Association.—The addres 
of Mr. Ernest Garton, honorary secretary of this Association. i 
now 9, Northumberland Road, Leamington Spa. where all letter 
and communications in connection with the Association should ‘x 
kent, 


OUR PERSONAL COLUMN. 


Lhe Editors invite electrical engineers, whether connected with ti 
technical or the commercial side of the profession and industry, 
aulx) electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW pusted as to their movements, 

- 4 


Centrai Station Officials. —A commission in the Revi 
Engineers has been granted to Mr. HERBERT PURSE}, vt 
held a position as an electrical engineer at Calcutta, and le: 
India to volunteer for active service. 

In a reply to criticisms at a meeting of the Dublin Cir- 
poration, Mr. Mark RUDDLE, city electrical engineer, ir- 
formed the Electricity Supply Committee that he was n: 
a member of any Lodge—Masonic, Orange, Hibernian, v: 
Sinn Fein—and denied that he had ever been threatened t: 
any member of his staff. 

Exeter City Council, at Tuesday’s meeting, approved «i 
the electrical engineer, Mr. Munro, acting as the local repe 
sentative of the Coal Controller, subject to the work m: 
interfering with the performance of his ordinary duties. Tè 
engineer's task will include visits to the principal lou: 
authorities in Devon and Cornwall, and is honorary. 1% 
Controller desires to promote the use of electricity, gas, ar: 
coke from local supplies in place of coal, wherever posats 
and to facilitate the interconnection of electrical stations. 


General.—It is stated in the newspaper Press that Sir i 
STEEL-MAITLAND, the present Under-Secretary at the Colon 
Office, has been cffered, and has accepted, the position « 
Chief of the new Commercial Intelligence Service of tr 
Foreign Office and the Board of Trade. __ 

‘omnounications for Mr. J. WILKINSON, tramway electr 
engineer, Hull, should in future be addressed :—Tramue! 
Power Station Buildings, Osborne Street, Hull. 

Mr. James Liviscstonx, for the past five years assitir 
postmaster at Leeds, retires at the end of September, att: 
47 vears’ service. He commenced in Glasgow in 18%), bei: 
transferred to Leeds in 1906, as chief inspector of telegrapi- 
and five years ago became assistant postmaster. He entere 
the service about the time of the nationalising of the t+ 
graph, and took part in the work of co-ordination follow- 
on the change from the widely differing methods of t 
companies taken over. In Glasgow he was a lecturer in ix 
electrical engineering department of the West of Scotsr: 
Technical College. 

The Daily Telegraph states that Sir ARTHUR WHITES. 
K.C.B.. who has held the appointment of His Majesty's Ce. 
Inspector of Factories and Workshops at the Home Ofic t 
more than 21 years, will retire in the course of next to 
on reaching the age limit of 65, and the Home Secretary 5: 
appointed Mr. H. M. Rosinson, the senior Deputy (b~ 
Inspector, to succeed him. Sir Arthur will continue to =~ 
his services to the Factory Department in an advisory cat 
city on questions of a technical and scientific character. + 
R. E. Graves, the junior Deputy Chief Inspector, wili =% 
become senior Deputy Chief Inspector, and Mr. GERALD Be 
HOUSE, Superintending Inspector of Factories, has been +f 
pointed junior Deputy Chief Inspector. . 

It is stated that the Deputy-Controller for Auxiliary St 
Admiralty. has appointed Lieut.-Colonel J. +” 
CHELL Moxcritrr, R.E.. M.Inst.C.E., to be Director of Ess 
neering Work, to deal generally with all civil engineer-- 
matters which may arise in connection with his depart" 

Mr. G. M. Crank, formerly of the engineering staff of U 
Victoria Falls Power Co., has, according to the South Av | 
Mining Journal, been elected President of the S.A. Instt.n 
of Engineers for the year 1917-15. . 

At the Midland Hotel. Manchester, on Thursday last s+ * | 
the staff of Mr. L. E. Wilson, of Manchester. welcomed t | 


' 


- pear Bolton. 
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safe return of Mr. D. G. Sumner, the chief engineer, after 
carrying out some important work for the firm in Persia. 
Those present, especially the telephone engineers, were in- 
wrested In his account of the ditħculties experienced in 
carrying out technical work in the Far East. 

Roll of Honour.—We regret to record that Rifleman W. H. 
Beox, Ratle Brigade, was killed in action on July 3lst, aged - 


` of. Rifleman Beck was a member of the staff of the Erec- 


LRiCAL REVIEW Printing Department, which he entered as an 
upprentice 20 years ago. He will be remembered by his 
associates for his quiet and unassuming disposition, and will 
be greatly missed. We also regret to learn that Company 
Yergt.-Major H. CHILvE, an assistant in the Editorial Depart- 
went of the ELEcTRICAL Review, has been wounded, and is 
in hospital in France. Both Rifleman Beck and Company 
Sergt.-Major Childe were members of the ELECTRICAL ReViEW 
itle Club. 

The following employés of the County of London Electricity 
Supply Co. have been killed in action :—Private F. H. Bent, 
srd S. Wales Borderers; Private A. Goldsworth, 23rd County 
of London Regiment; Private L. W. King, 4/2 County of 
London Royal. Fusiliers; Lance-Corporal B. A. Price, lst 
Battalion Essex Regiment; Driver James E. W. Purcey, 
R.F.A.; Private G. White, R.A.M.C.; Gunner W. Whap- 
shott, R.G.A. 

Lieutenant Lewis PEAKE, late sub-station attendant in the 
Poplar B.C. electricity department, has been killed in action. 

l.ance-Corporal W. Henpersox, K.O. Royal Lancaster 
Regiment, who has been wounded, was employed at the 
Bispham District Council electricity works. 

Private H. DAVENPORT, Gordon Highlanders, who was em- 
ployed at the British Westinghouse Works, Trafford Park, 
has been killed in action. 

Private W. Lowe, S. Lancashire Regiment, reported killed 
in action, after being missing since October last, was emm- 
ployed by the St. Helens Cable & Rubber Co., Ltd. 

Sergeant A. Cuarkson, R.F.C., aged 23, reported killed 
after a raid over the enemy's lines, was employed by Messrs. 
Calverley & Co., electrical engineers, Burnley. 

Sapper W. WILLIAMsON, R.E., who has been dangerously 
‘wounded, aged 40, was emploved by Mr. F. G. Waters, elec- 
trical engineer, Leeds. 

Corporal C. CARPENTER, R.E., awarded the Military Medal 
for rescuing wounded under fire, was engaged at the Charl- 
ton works of Messrs. Siemens Bros. : 

Private M. O’Connor, Cheshire Regiment, reported killed, 
was employed by Messrs. Charles Macintosh & Co., Ltd., 
Manchester. : 

Private A. H. Campton, Essex Regiment, who has died of 
wounds, was in the electrical department of Messrs. S. Pear- 
son & Sons, West Thurrock, Grays. 

Private F. DimmMock, London Regiment, who was with the 


Telegraph Construction & Maintenance Co., of East Green- 


wich, has been killed in action. 

Gunner C. Huaues, R.F.A., who was with Henlev’s Tele- 
graph Works Co., Ltd., North Woolwich, has been killed in 
action. l , 

Wireless Operator A. C. TRUMAN, reported missing (aged 
31) after the torpedoing of a merchant steamer, had been 
for 15 years with the Marconi Co. 

Gunner W. D. DUNCOMBE, for some vears at the Rugby 
works of the B.T.H. Co., has been killed in action. 

Private Tom WatrHaM, of the Coldstream Guards, who has 
been awarded the Victoria Cross, was employed in the Burn- 
tev Corporation tramways department. In a letter to Mrs. 
Witham, Mr. H. Mozley, tramways manager, has sent his 
congratulations. ` 

Private J. J. WALKER. Cameronians, killed in action, was 
an electrician engaged with a firm at Dornoch, Annan. 

Private Geo. Rawson, Royal Berks. Regiment, who has 
been killed in action, was with Messrs. Thompson. electrical 
engineers, Kettering. ; i 

Sapper J. E. West, W. Lance. Sign. Section, who has 
been awarded the Military Medal, was employed as a wire- 
moan at the United Electric Car Co.’s works, Preston. 

The Military Cross has been awarded to Lieutenant N. F. 
H \wes, Machine Gun Corps, of the County of London Co.'s 
mains denartment,: for bravery in action on the French 
front on June Zist, 1917. | 


Obituary.—Mr. J. B. Toncur.—The death is reported of 
M. J. E. Tongue, Ash Mount, Rotherham, partner in the 
R--therham Electrical Engineering Co., Ltd. 

Mir. T. MitcHett, Sen.—Mr. Thomas Mitchell, sen., passed 
away. in his 76th vear. on September 16th at his residence 
Until a few vears ago the deceased gentleman 
wags senior partner in the: firm of Messrs. Thomas Mitchell 
and Sons, engineers and merchants, Bolton. The business is 
being continued by his sons. 


Will.—According to the Times, Mrs. ELIzABETH Dack DEN- 
NING, of South Norwood, widow of the late Ald. Denning. of 
C-avdon. has left estate of the gross value of £169,719, the 
net personalty being £78,581. The testatrix bequeathed to 
the Public Trustee all her freehold property in trust for a 
‘* Frank Denning Memorial” for the advancement and pro- 
pagation of education in mechenical science in anv part of 
the United Kingdom. with preference to those persons who 
reside in the Borough of Croydon. 


"Particulars of £5,000 debentures created August 14th, 1917, 


NEW COMPANIES REGISTERED. 


British Automobile Equipment Co., Ltd. (148,441).— 
Private company. Registered September llth by Elvy, Robb & Welch, 19, 
Bedford Row, W.C. Capital, £100,000 in 21 shares (50,000 7 per cent. 
cum, pref.). Objects: (1) To acquire certain patents and ie (a) froin 
Accuratact. Magnetos, Ltd., and H. D. Grant, and (b) irom H. D. Grant, 


pene engineer carried on at Highfield Works, Feltham, Middlesex, as 
«ainplough & Co 


Barking, Essex, clerk. Minimum cash subscription, 27. Register 


Finsbury Pavement House, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Lancashire Electrical Engineering Co., Ltd.—Debenture | 
dated August nd, 1917, to secure £200, charged, on freehold works at 
Ashton-under-Lyne, and the company's general assets. Holder: A, Seymour, 
Ashton-under-Lyne. ° 


Clevedon, Portishead & District Electric Supply Co.— 


pursuant 
to Section 93 (3) of the Companies (Consolidation) Act, 1908, the whole 
amount being now issued. Property charged: The company's undertaking 
and property, present and future, including uncalled capital. No trustees. 


British Westinghouse Electric & Manufacturing Co., Ltd. 
—Particulars of £500, second mortgage debentures created May 7th, and 
secured by trust deed dated August 22nd, 1917, filed pursuant to Section 93 
(3) of the Companies (Consolidation) Act, 1908. None of the debentures are 
issued at present., Property charged: Certain lands and buildings at Stret- 
ford, Lancs., and the company’s undertaking and property, present and 
future, including uncalled capital. Trustees: Trustees Corporation, Ltd. 


Wright & Wood, Ltd.—Mortgage dated August 29th, 
1917, to secure £520 16s., charged on land at Halifax. Holders: Halifax 
Permanent Benefit Building Society. 


Foster Construction Co., Ltd.—Charge on proceeds of | 
Government contract for steel work (total amount £4,420), dated August 18th, 
1917, to secure all moneys due or to become due from company to London 
and South-Western Bank. 


Electric Construction Co., Ltd. (39,292) .—Capital, 
£400,000 in 300.000 ord. and 100,000 pref. shares of £1 each. Return dated 
June 14th, 1917. 224,200 ord. and 780 pref. shares taken up; £40,690 
paid on 4,200 ord. and 36,490 pref.; £546,290 considered as paid on 220,000 
ord. and 26,290 pref. Mortgages and charges: £165,000. - 


Electric & General Investment Co., Ltd. (31,506).— 
Capital, £201,500 in 19,900 pref. and 20,000 ord. shares of £5 each, and 
40.000 def. shares of ls. each. Return dated July 17th, 1917. All shares 
taken up. -£5 per share called up on the pref., 21 per share on the ord., 
and ls. per share on the def.; £121,500 paid. Mortgages and charges: 
£26,681. 

Evershed & Vignoles, Ltd. (43,206).—Capital, £30,000 
in £10 shares. Return dated Julv 6th. 1917, All shares taken up. £30,000 
paid. Mortgages and charges: £15,000. 


D.P. Battery Co., Ltd. (44,084).—€apital, £10,000 in 
4,996 “A,” 4,996 ` B.” and eight other shares of £1 each. Return dated 
July 26th, 1917. 10,000 shares taken up; £10,000 paid. Mortgages and 
charges: £18,000 . . 

Electrical Engineering & Equipment Co., Ltd. (115,089). 
—Capital, £10,000 in £1 shares. Return dated July 20th, 1917. 4,003 shares 
taken up; £4,002 paid. Mortgages and charges: Nil. 


$ 


CITY NOTES. 


At the annual meeting, held in July, 


County of Dr. J. A. Hosker, who presided, said that 
Dorset Electric there had been during the year a set- 
Supply back in the development of the under- 
Co., lta taking. The gross profit at £937 showed 


a decrease of £334, and after allowing for 
interest on loan and hire-purchase agreement there was a 
net deficit of £72. Cost of fuel and all materials had enor- 
mously advanced, and the use of lighting current was restricted. 
It was impossible to obtain materials for extensions, so that 
additional customers could only be connected to the mains 
already laid. Thirty new consumers had been added, bring- 
ing the lamps connected up from 15,448 to 20,426. The units 
sold were 207.252, against 193,458. The Swanage and Lyme 
Regis companies showed a profit on working, and Blandford 
a small loss. When times became normal again the rate of 
progress would become considerably accelerated. The esti- 
mated receipts for the first six months of this year were 
£1,871, against £1,664 in the corresponding period of last 
vear. Lieut.-Col. W. H. Baxter, a director, had been killed 
on active service, and three other directors were engaged on 
military duties, and upwards of a third of the staff were 
with the Colours. 


~~ 
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Globe Telegraph & Trust Co., Ltd.—Interim dividend of 
2s. per share on ordinary shares, free of tax, for the past 
quarter. , 

Direct Spanish Telegraph Co., Ltd.—In addition to the 
dividend at the rate of 10 per cent. per annum on the pre- 
ference shares, an interim dividend at the rate of 4 per cent. 
per annum, free of income-tax, on the ordinary shares is 
announced, both for the half-year ended June 30th. 


British Insulated & Helsby Cables, Ltd.—Interim divi- 
dend of 74 per cent. (7s. 6d. per share), less income-tax, on 
ordinary shares, as compared with 5 per cent. for the corres- 
ponding period of last year. 


. Manila Electric Railroad & Lighting Corporation.—Divi- 
dend of 14 per cent. for the quarter ending September 30th 
on the common capital stock. ` 


British Aluminium Co., Ltd.—Dividends at the rate of 
S per cent. per annum on the ordinary and 6 per cent. on 
the preference shares, both less income-tax, for the half-year 
ended June. i 


Eastern Telegraph Co., Ltd.—Dividend at the rate of 33 
per cent. per annum, less tax, on the preference shares for 
the quarter ended September 30th; second quarterly divi- 
dend of l4 per cent. on the ordinary, free of tax. 


- Eastern Extension, Australasia & China Telegraph Co., 
Ltd.—Second quarterly dividend 3s, per share, free of tax. 


N 


STOCKS AND SHARES. 


TUESDAY EVENING. 


STOCK EXCHANGE markets have recovered their balance, 
thanks to the better news from Russia. Moreover, the 
Swedish incident has ceased to be any pronounced factor for 
the time being. All stocks and shares connected with Russia 
have improved sensibly, and this has had a decided effect 
upon the investment departments more particularly. 

Money continues to pour into the Stock Exchange from the 

rovinces. Possibly there is less speculation for the time 
wing amongst industrial shares: but the rubber market 
furnishes conclusive evidence of the way in which buyers 
in the North and the West of England are ready to look at 
anything which promises a reasonable hope of a rise in price. 

The Home Railway market continues: to be one of the 
few glum parts of the House. There is a slightly better tone 

bout the stocks, and the latest settlement of the Labour 

ispute in Scotland was declared to have a steadying effect 

upon prices. All the same, people decline to look at stocks 
in this section; and the Undergrounds have once more re- 
lapsed into their customary condition of quietude. Under- 
ground incomes remain at 82} ex dividend. 

-About half-a-dozen of the leading shares in the home elec- 
tricity list are quoted ex dividend, amongst them being the 
ordinary and preference of the City of London and the 
County of London companies. There is not much change in 
the quotations, allowing for these markings, but Bromptons 
at 64 are 5s. up, and Westminsters have again advanced. this 
time to 6§. There is a noticeable demand for all the shares 
in the group; and the reversion once more to Greenwich 
time has quickened, as we were pointing out last week, the 
interest taken in illumination companies. 

The manufacturing market is decidedly good. Callenders 
have-risen to 144, General Electric ordinary to 17, and India- 
Rubber shares to 183. So far as the last-named are con- 
cerned, there are buyers about at the-price, but holders are 
retaining their® shares, and seem perfectly content to keep 
them, notwithstanding the sustained rise which has occurred 
during the past two or three months. Business continues 
active in the various Edison Swan shares, though there has 
been. something of a reaction from the best, due to profit- 
taking. Moreover, in the absence of more detailed informa- 
tion, the tendency is to go a little slowly. The 7 per cent. 
preference shares are changing hands en the basis of 1 1/16, 
and those 10s. paid at lls. 3d 

The Mexican group is again dull. Mexico Trams ‘and 
Mexican Light & Power issues are both rather lower, with 
the exception of the 6 per cent. bonds of the former company, 
which have risen to 40. Brazil Tractions went back to 46. 
most issues connected with the Republic having eased off 
because of the continued dulness in the rate of exchange. 
The 43 per cent. debenture stock of the British Columbia 
Electric Railway is quoted ex dividend, and at the present 
price of 52 the yield once more looks tempting. 

Globe Telegraph & Trust shares of both classes are better, 
the ordinary rising to 13 and the preference to 104, these 
showing rises of 5s. and 2s. 6d. respectively. The attraction 
In the ordinary shares is. of course, the fact that the divi- 
dends are still paid free of tax, The Eastern group is steady, 


-e 


and Anglo-American preferred at 983 shows a rise of th 
fraction. Marconis at their nominal price of 3} are not quite 
so good as they look, there being sellers about in the market 
at this figure. Oriental Telephones eased off to 4, ai 
United River Plates to 64, which is not very surprising con. 
sidering the way in which the prices of both have rising 
x T West India and Panama also are a little easier at 
Ds. i 

The Direct Spanish Telegraph Co. has declared ifs usul 
interim dividend at the rate of 4 per cent., free of income 
tax, on the ordinary shares, and the price keeps very fim at 
54; while the 10 per cent. cumulative preferencé changed 
hands about a month ago at 74. Business has been done this 
week in Direct United States Cable shares at 6§; and the 
demand for these stocks has reached the prior-charge issues, 
Eastern 34 per cent. preference being done lately at 6l, and 
the 4 per cent. mortgage debenture stock at 72. 6 
prices, it may be added, compare with 774 and 6} respec. 
tively at\the outbreak of war, when, it may be superfluous 


to recall, the value of money was very different from what it 


is to-day. Western 4 per cent. debenture stock stands at %, 
and Eastern Extension 4 per cent. debenture stock at the 
same price. l 

The activity in the rubber market has already been men- 
tioned, and prices are forced up by the persistence of the 
buying from the provinces.. The armament group, too, is 
good, with Armstrongs up to all but 40s. There is more 
doing in the tin section, and the big rise which bas taken 
place in the price of silver is having its due effect upon the 
shares in companies connected with the metal. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Hous BLEOTRIOrTE OomPaurss. 


Dividend Price 
Sept. 18, Rise or fall Yield 
21918. 1916, 1017. this week, pa 
Brompton Ordina: sé ee 10 9 +} HME 
Charing Cross Ordinary o 6 6 = 6 9 0 
do do. do. 4 Pret.. {$ & = 6 u 4 
Chelsea oe ee ee ee é B xd - 6 l 
City of London es es ee 8 1 xd — 6 i 8 
do. do. 6 per cent. Pref. 8 6 103xda — cy 5 
County of London yee . T 3 ` Ligxd — -$1 
do. 6 per cent. Pref. 6 6 10xd = de 0 
London Electric .. s. - 8 8 1 a i) 
do. ~do. 6 per cent. Pref. 6 é 82 =- 6 88 
Metropolitan as i. ee - 8 ..8 — §4@9 
do. 4} per cent, Pref. 4 68 S4 - 746 
' S$. James’ and Pall Mall ss 8 7 = 514 6 
South London ee ee ee 6 5 # = q 6 $ 
South Metropolitan Pref, .. 1 7 6 == 6 ¥ 3 
Westminster Ordinary .. .. 7 7 68 +å 653 
TELEGRAPHS AND TELEPHONES, - 
lo-Am. Tel. Pref. es ea 6 6 963 + 4 6 118 
nag do. i ef. ee ee 83/6 14 38 TS 6 10 5 
Chile Telephone ee ee ee 8. 8 7 — 6 u í 
Cuba Sub. Ord. ee- ee ee 6 6 — 618 3 
Eastern Extension ee ee 8 8 14 = % ? i 
Eastern Tel. Ord. as as 8 8 1484. _ 417i 
Globe Tel. and T. Ord. .. « 3 q 18 +} — 78 
do. Pref. .æ. 6 6 103 +è 61g 8 
Great hornet Tel, ce oe 3 u 87 +1 : i- : 
nado- uropean ae ee ee ` — 
oni ee ee ee ee 1e 16 aSa 4 in 
Oriental Telephone Ord. -- 10 10 —: 844 
United R. Plate Tel. . .. æ. 8 8 Z$ on t 
West India and Pan, .. os 6d. 64. _ 8 95 
Western Telegraph ee e 8 8 \ 1 — 410i 
i Homa BANS. 
Central London, Ord. Assented 4 & - 6 9 
Metropolitan ee ee 1 1 =: í l 
Caderoroand Moot Ordinary Ni Na y = S 
e ectric = 
o, do, “A” .. Nil Nil 6j- - wn 
e do, do, Income 6 é 82} -= “17 0 
Forgrenxn Trams, &0, 
Dividend 
` 1915. 1916, 
Adelaide Sup. 6 per cent. Pref, 6 6 _ 68} 
Anglo-Arg. , First Pref, 6 — 819 6 
do. 9nd Pref. ee — —_ Sa 
Brazil Tractions .. si 5 4 4 46 —l = 
Bombay Electric Pref... .. 6 @ — 648 
British Columbia Elec. Rly. Pfce. 6. 6 — ugi 
do. do. Preferred Nil Nil 81 — Ri 
do. do. Deferred Nil Nil 29 = NI 
do. 0. b. ` a 4 62xd - 8 a 
Mexico Trams 5 percent. Bonds Nil N 483 -l 
do. 6 per cent, Bonds Nil Nil 40 +1} no 
Mexican Light Common  .. Nil Nil $2} — wil 
Os Pre. .. .. Nil Nil 81 _ Ko 
do. lst Bonds a Nil Nil 464 —2 = 
` Mawvyacrunine COMPANIES, 
Babcock & Wilooxz  .. -. 15 15 Bh _ gun 
British Aluminium Ord. .. 7 10 183 — bi 
British Insulated Ord... i. 1% 2 M4 _ 7 3) 
British Westinghouse Pref. .. h ‘18 _ 5 9 i 
Callenders ee e ee” ee 20 20 I + 3 6 18 i 
do, 6 Pret. .. 1. 6 6 $ - aH 
Castner-Keliner.. .. .. 2 S - 6 b 
Edison Swan, fully paid cee. aa 1 = Na i 
do. do. 4 percent. Deb. 4 4 12 ~ § 10 i 
Electric Construction .. : th ` Th _ B 6 i 
Gen. . Pref, ee ee ee 1 -— 51 é 
do, . Ord... 4. 0. 10 230 17 +a SR 
Henley .. sw ec «ws 2% S 16 — > E-E 
do. Pref, ee oe ee 4 > 4 4 ae 6 $ 6 
India- oe oe e.e ` 10 10 18 — a 
Telegraph Con. oe ee ee 20 20 ar “ $ i 


“ Dividends paid tree of income-tar. 


>? en- ce RP tae £4” FR OC 
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ELECTRODES FOR ELECTRIC FURNACES: 
THEIR MANUFACTURE, PROPERTIES, 
AND UTILISATION. 


(Continued from page 246.) 

Life of Electrodes: Consumption and Protection.—The rate of 
consumption of electrodes is very variable, depending as it does on 
the quality of carbons, type of furnace, method of protecting elec- 
trodes, and on the manufacturing process concerned. Consumption 
is due principally to :—(1) Dissociation by the current ; the work- 
ing voltage may be either too high or too low ; (2) chemical com- 
bination of the electrode with oxygen from oxides in the charge 

_ treated, oxidising slags are particularly injurious ; (3) solution of 
carbon in the metal, to form carbides, silico-carbides, &c. ; (4) 
direct oxidation by atmospheric oxygen ; this action may be very 
rapid, owing to the high working temperature. Fig. 7 shows two 


a 


Fic. 7.—UNPROTECTED AND PROTECTED ELECTRODES. 


electrodes, one unprotected and one protected by an incombustible 
insulating sleeve k. That part m of the electrode which is plunged 
into the charge is protected against oxidation by the oxides of 
carbon liberated in the furnace. The exposed portion P, on the 
other hand, is intensely hot and subject to rapid oxidation by the 
air. A “neck” is formed in the electrode. and the increased elec- 
trical resistance at this section causes intense local heating and 
stit! more rapid reduction of section, until finally M breaks away— 
wasting material and possibly spoiling the charge. 


One must not burn electrodes too close to the terminal clamps for ` 


fear of injuring the latter ; but the loss in rejected stumpe is a 
serious item. New electrodes may cost’ £16 per ton, and stumps 
may be worth 32s. per ton as raw material for fresh electrodes. The 
. Scrap value is thus only 10 per cent.of the value new, and a 5-ft. 
electrode may have to be rejected when the stump is 24 ft. long-— 
i.e., there is a waste of nearly 50 per cent. It is now usual to 
reduce the actual loss by utilising stumps in one way or another. 
The stumps themselves may be tapped and threaded so as to be 
screwed together, this process being particularly applicable. to 


TARE (tM E 
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Fig. 8. 


Fic. 9. 


cylindrical graphite electrodes. Alternatively a copper screw may 
be used (fig.-8), or a number of pieces may be held together, as in 
fig. 9, by metal rods m; the junction between the pieces is then 
one of simple contact. In any case, however, trimming the 
irregular ends of stumps involves more or less waste. 

The most effective protection for electrodes consists of a sheath 
of incombustible material. Mixtures which have been proposed 
for this purpose are :—Retort coke and sodium silicate ; lime and 
limestone with carbon; and potassium or sodium silicate with 
chalk. These mixtures applied cold form a covering which is a 
good resistant to heat. Other protective coatings used are asbestos 
wool with silicates; milk of white clay; and silundum. The 
last is an amorphous compound resembling carborundum ; 
it is refractory, incombustible, and (beingea compound of carbon 
and silicon) it is useful for protecting electrodes in ferro-silicon 
furnaces. An iron netting may be used to support a paste of 
sodium. silicate and clay or of kaolin and asbestos. Sometimes 
granular material unaffected by oxidising gases is embedded in the 
surface of the electrode ; quartz, alumina, or carborundum may be 
used according to the nature of the products made in the furnace. 
Rigid envelopes of asbestos board or sheet-iron have also their 
uses, though care is required to prevent air circulating between 
electrode and sheath, which then forms a draught chimney and 
intensifies the damage. 

In this connection, M. Ch. Louis recommends that the electrode 
be protected by an agglomerate of magnesia or dolomite, 3 to 5 cm. 
in thickness, inside a jacket of 1-mm. sheet iron. The agglomerate 
is heated for mixing, and contains 6 to 7 per cent. of pitch ard 5 to 
& per cent. of tar. Adherence on the electrode is increased by 
chipping its surface &nd painting it with tar. The sheath being 
held in place by an external mould, the agglomerate is packed 
tightly between it and the electrode. The mould is then with- 

drawn and a joint is made at the top, between sheath and electrode, 
by a paste of silicate or refractory earth. It is not essential to 
re-bake an electrode thus protected. 

The Gin process is to embed the electrodes in a carbon agglo- 
merate. With this end in view, the electrodes are formed of 
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several cores (say, eight or ten), and the agglomerate is a mixture 
of coke or ground electrode stumps with pitch or tar. The agglo- 
merate forms simply a mechanical bond between the electrodes ; it- 
is not traversed by any considerable fraction of the current, and is, 
therefore, at a much lower temperature than the cores, and is less 
exposed to. oxidation. If % protective action endures beyond the 
point in the furnace at which iron sheathing would be melted 
away. i 

Important though it is to reduce wasteful consumption of elec- 
trodes, it is evident that a protective coating of any sort carries ite 
impurities into the manufactured product, and for this reason it 
is sometimes better to do without the coating and simply modify 
the shape of the electrodes. In several aluminium works, for in- 
stance, very short electrodes are used in the shape of truncated 
pyramids with the larger end above. The use of short electrodes 
is undoubtedly the best policy when protection against oxidation 
cannot be obtained effectively and acceptably. . 

The rate of electrode consumption referred to unit weight of 
product manufactured varies widely with the product concerned, 
and with the type of furnace employed. For instance, in the 
manufacture of 25 per cent. ferro-silicon, the electrode consump- 
tion is about 3 mm. per hour, increasing to 4 mm. per hour when 
a 58 per cent. silicon alloy is made. Manganese-silicon alloys. 
involve a mean consumption of 3 mm. and calcium carbide of 
2 mm. per hour. All these figures refer to covered furnaces 
charged continuously, in which consumption is always a minimum. 

In aluminium manufacture the electrode acts not only as current 
conductor, but also as comburent, and its consumption is generally 
proportional to the quantity of metal produced—say, 700 gm. 
per kg. (1,560 lb. per ton) of metal produced. l 

In steel furnacés of direct-production type, with electrodes about. 
2 metres long, consumption varies with the process. The follow- 
ing table shows the net weight of electrodes burned effectively* in 


various works :— 
Electrode consumption 


Furnace. ner ton of ae Remarks. 
Stassano, Turin .. 7tol0 15łto22 charged cold 
Girod, Ugine ... . N4 25 — 
Chapelet, Allevard 11°3 24°8 — 
Heroult, Le Praz see. 175 38°56 — 
Lindenburg, Remscheid 2°68 5'9 fluid charge. 


Allowing for stumps capable of \itilisation and starting directly 
from ore, the average net consumption of electrodes is now 4 to 
5 kg. (8 to 11 1b.) per ton of steel. In some cases, electrodes have 
lasted for 1,200 working hours, corresponding to more than six 
weeks of continuous operation. 

Electrode Carriers and Terminals: Cooling Arrangements.—The 
manner in which electrodes are supported, whilst being left free 
for up and down adjustment at will, and the manner in which con- 
nection is made to the electric supply mains, play an important 
part in the maintenance and durability of electrodes. Bad fitting 


Fie. 12. 


FIG. 10. Frc. 11. 
may cause the electrode to become red hot at places, and this in 
turn leads to breakage or excessive combustion ; the damage is 
cumulative, because the resistance of carbon decreases with in- 
creasing temperature, hence current passes by preference through 
the overheated parts, aggravating their state and exposing them to 
yet move rapid depreciation. 

Defective connections involve serious expense. In one works 
the maintenance cost for electrode connections alone used to 
amount to 6s. 6d. per ton of metal produced; subsequently this. 
figure was reduced to ls. 7d. per ton by various improvements. A 
saving of £950 per annum was thus effected in this single expense, 
on an annual production of 4,000 tons. 

__ There are several methods available for the attachment of carriers. 
to electrodes, but the two types at present in use are clamp connections. 
and central connectidns. Examples of these types are illustrated 
in figs. 10-14 and figs. 15-18 respectively. 

Clamp Connections.—The head clamp shown in fig. 10 consists of 
a hollow annular piece F, the cavity K in which serves for the 
circulation of cooling water under pressure. The copper pieces G 

- serve at once for the suspension of the electrode, and for ite con- 
nection to the supply cables ; they are held against the electrode 
by bronze or cast-iron wedges H, the latter being drawn tight by 
bolts i. The ring F is held in place by set screws e, and flexible 
metal tubing is used to carry water to and from the jacket. 

The dovetail clamp illustrated in fig. 11 is used in certain carbide 
furnaces, the head E of the electrode being dovetailed to fit the 
cast-iron clamps b, which are held by cotter bolts a. An iron 
framework engages with the side pieces b, and is provided with an 
PAE a a NR RS OS TSE Das Ry ET tad 


* That is to say, allowing for stumps capable of being utilised 
either by fixing them to new electrodes, or by using them in alloy 
furnaces for producing ferro-silicon, &c. 
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electrically-insulated suspending hook c. Copper plates e and f are 
clamped at / to the supply cable g, and the weight of the electrode 
ensures firm contact. : 
_ Fig. 12 shows an electrode cut back to accommodate a copper 
cap ¢; good contact is secured by filling with liquid aluminium d, 
or with some other metal of comparatively high melting point. 
The cap ¢ is clamped by an iron shrink-ring e, which just slides 
into place at red heat, and is applied whilst the joint metal d is 
still liquid. The contraction which occurs as the joint cools, 
ensures excellent contact between the cap, the joint-metal and 
the electrode. Supply leads i are held in machined grooves on 
the head f of the cap by a cover plate h and studs g. This arrange- 
ment gives very good results in service. 
Cooling may be secured in all these cases by a water basin near 
_ the connection or by a trough of water m (fig. 13) surrounding the 


Fig. 13. 


electrode E, and provided, if necessary, with radiating ribs or 
wings a. 

The lateral connection shown in elevation and section in fig. 14 
was devised by Louis for use in certain steel-smelting furnaces. 

e electrode is clamped between two hollow jaws of V-shape by a 
pincer mechanism. ~The clamps are carried from a horizontal beam 
h by two rods c, screwed for part of their length and connected to 
the jaws by jointed rods e d. The jaws are opened or closed 
by turning c in the appropriate direction. When closed, the 
toggle mechanism exerts a very powerful grip on the electrode. 
It is convenient and economical to feed the electrode through the 
clamps (which are slackened temporarily for the purpose), as it is 
consumed. A connector of this type can be used efficiently for 
electrodes of slightly different sizes. The supply cables or strips 
are attached to the pieces f, and a padding of copper gauze bet ween 
jaws and electrode ensures intimate contact even though the 
corners of the carbon are not quite square. Water is circulated 
under pressure through the jaws for cooling p ; 

Central Attachment.—Several means for effecting central’ con- 


nections to the ends of electrodes are illustrated in figs. 15—18. 


In fig. 15 the rod a has a screwed portion m, which engages 


Fria. 15, 


Fra. 16. Frc. 17. 


directly in the electrode. Several electrodes (generally four) may 
be grouped on a single supply cable and supported and adjusted by 
a rack, with hand or motor-driven gear. ; 
Central axial connection is particularly convenient in certain 
classes of manufacture and in aluminium works ; for instance, the 
- electrodes are often carried by a simple piece of iron—a, fig. 16— 


split and bent to hook shape and embedded in the electrode, before 


or after baking. 

The bronze connector shown in fig. 17 is made hollow for water 
cooling. Fresh water is supplied at d in the basin a, and runs into 
the hollow stem f. Overflow runs into the annular reservoir h, 
whence it evaporates ; no water reaches the joint between con- 
nector and electrode. The recess in the latter for the reception of 
the connector is larger at the bottom than at the top, and is made 
with such clearance that molten bronze k can be poured in, to 


effect connection between B and A, both of which are heated before 
casting the joint. The bronze used for the joint should be an alloy 
with fairly low melting point and small contraction. An ingenious 
means is used to remedy any imperfection in contact: due to oom- 
traction of the bronze: this consists in running molten tin round 
the joint att, after cooling.. Should the joint become hot in service, 
owing to imperfect initial contact, the tin melts, flows into the in- 
terstices, and effects thoroughly satisfactory contact. The whole 
of the joint metal may be retrieved when changing electrodes. 

In small furnaces the electrodes may be supported and connected 


- to the supply cable by a simple brass eye-bolt, such as that shown 


in fig. 18. 

Hand or Motor Control.—The simplest method of adjusting the 
position of electrodes is to bring the suspending chain or cable toa 
winch which may be operated manually or by a hand-controlled 
motor. This control necessitates more or less continuous attention 
and loss of time both in control and in furnace operation. For this - 
reason, automatic control is to be preferred. A Thury type D.C. or 
A.C. regulator may be used to control a starting and reversing 
switch, and thus &tart in one direction or the other, a servo-motor 
geared to the electrode mechanism (fig. 19). | 

The supply cables may be bolted or welded to the electrode 
termjnals, but flexible conductors must be sed in either case. In 
order to eliminate any appreciable restraint on the movement of 


Fig. 19. 


Fie. 20. 


the electrodes and to reduce the risk of melting the flexible con- 
nections, Keller uses strips of thin, flexible copper attached to two 
symmetrical supports and bent to zig-zag form. Rings b, b 
(fig. 20) prevent the strips from sagging into the flames or causing 
short circuits. 

Where several electrodes are used simultaneously in a single 
furnace, it must be possible to manipulate the-electrodes separately 
or simultaneously. A variety of mechanisms and controls is 
available for this purpose. 


(To be concluded.) 


THE MUNICIPAL TRAMWAYS ASSOCIATION 
(INCORPORATED).—I. . 


ANNUAL CONFERENCE. 


YESTERDAY the annual conference of the Association was 
opened at Blackpool, the reading of the Presidential Address - 
by Mr. Henry Mozuey (general manager, Corporation Tram- 
ways, Burnley) being the first item on the agenda. 

After referring to ‘the circumstances which had compelled 
the suspension of new construction for the time being, Mr. 
Mozley said that ever since his introduction to municipal 
life he had felt it an absurdity to repay the whole capital, 
within very limited periods, of an industry like that of the 
tramways, which was ever growing in value. Why should 
the first generation of inhabitants make a present to the 
second generation of property bringing in thousands a year, 
when this could only be done by burdening themselves with 
heavy charges annually, instead of taking a legitimate tol 
or dividend for the moneys expended? He suggested that the 
policy of municipal authorities providing sinking funds for 
everything alike, whether for a pure business undertaking s0 
as a tramway, or for works necessary for the conveniences 
of life, sich as streets, sewerage, parks, &c., was Wrong; 
although it might be law, it was the business of this Associ 
tion to get the law altered. Certain undertakings had felt 
the inconvenience of the sinking fund especially during the 
war, but there did not appear to be any prospect of tem 
porarily obtaining powers to suspend the charge, with the 
consequence that the rates had become liable, and this 
naturally led to the consideration of fares and their effect 
on the financial position. Unlike the railway companies, muni- 
cipal authorities after securing certain statutory fares began 
to give very much cheaper fares, both for workpeople and 
ordinary passengers, and in some cases this policy was bell 
continued with disastrous consequences to the finari 
stability of the undertaking. The Association should exert 
its influenee to help such undertakings to remedy such error, 
and secure more uniformity in charges. It was the common 
experience of all to have flung at them such remarks @ 
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“such and such a tramway. gives three miles for a penny, 
why can’t you?’’ Probably it would be useless to tell the 
person that the cost of carrying a passenger three miles was 
considerably in excess of one penny, and that the loss was 
made up from the shorter journey passenger. It would be 
better, before taking any steps to secure legislation, for the 
andertakings concerned to put into operation the power they 
already possessed of increasing fares, and by open discussion 
at their meetings healthier and more reasonable views might 
be created. 

_ Im recent years the tramway industry had benefited by 
standardisation of material used in common, but local stan- 
dardisétion was also desirable; for convenient and economical 
working all cars should be alike in design and dimension on 
separate undertakings, and in the case of those having connec- 
tions with neighbouring tramways and light railways, not 
only would more economical working be secured, but inter- 
change of rolling stock would be facilitated, and neighbour- 
ing tramways might thus assist each other in ordinary deve- 
lopment and emergencies. If the Association could do any- 
thing to ascertain the best type and most economical car to 
use, it would confer a great benefit on the industry in the 
way of cheaper working and convenience in operation. As 
time went on, and intercommunication was developed, this 
question would become very important. 

From time to time they heard of difficulties and inconveni- 
ences arising owing to the long period which had elapsed 
since the Tramway Act of 1870 became law, and he sug- 
` gested that it should be made the business of the Association, 


in combination with the Association representing company. 


undertakings, to take up the revision of the conditions brought 
about by that Act, and secure more liberty in carrying on the 
tramway business. There should be one tramway authority 
in combined areas to control all traffic problems and develop- 
ments, with representative boards. “Every one must be con- 
scious of the incomplete effect of a number of small under- 
takings operating in what was practically the same district, 
whereas, if combined, the result would not only be more 
economical working, but a greatly increased convenience to 
the public. In these days of manufacturing syndicates what 
an advantage it would be if combined tramway undertakings 
could buy their material in bulk. Why should there be any 
restriction as regards manufacturing for one’s own require- 
ments—either cars, working parts, or other material in daily 
use? The-power to do this should be secured by law. 

In common with the rest of the business community, it 
behoved them to prepare for the great changes which were 
bound to come after the war. Amongst other subjects the 
questions suggested by the Whitley Repprt, issued by the Re- 
construction Committee, should receive the immediate atten- 
tion of the Association. Here, at least, they were in a posi- 
tion to carry out without delay one of the principal recom- 
mendations, viz.: ‘‘ The establishment for each industry of 
an organisation representative of employers and workpeople, 
to have as its object the regular consideration of matters 
affecting the progress and well-being of the trade from the 
point of view of all those engaged in it.” ” 

Their organisation being national, and areas being pro- 
vided in most cases with local: associations, they had only one 
step forward to take, that was to invite representatives of 
the workpeople to share their conferences and responsibilities. 
There must be some better way of arriving at agreements 
for working conditions, wages, &c., than the present inequit- 
able and slow one. Agreements amongst themselyes were 
better than the impositions of an outside and unsympathetic 
authority: . i : 


Tramway Finance. 


-Some notes on this subject were contributed by Messrs. J. 
BARNARD (Bolton), G. W. Hourorp (Salford), and P. 
Prigstty (Oldham). The authors dealt with the main 
features of the income and expenditure sides of tramway 
undertakings. 

. INCOME. 


Fares.—The usual rate stipulated’ in the Acts of Parlia- 
ment was ld. a mile, and in some cases this rate was in 
operation. How, then, could the revenue be increased? By 
lowering the rates more riders might be attracted, but this 
could only be done by reducing the penny, stage to a half- 
penny one—a course to which the authors were most strongly 
opposed—or by lengthening the stages.’ In either case a con- 
siderable increase in the number of passengers carried had 
to take place before the previous revenue was obtainable, 
and local conditions must decide whether a sufficient increase 
would take place to ensure a larger revenue. The only alter- 
native was to increase the rate chargeable per mile, which 

uired the sanction of Parliament; this question was receiv- 
ing the attention of the Executive Councils of the Association 
and the Tramways and Light Railways Association. Many 
undertakings which had been charging less than thé statutory 
limit had increased their fares, with satisfactory results. ^*^ 

Workmen's fares were subject to a maximum of 4d. per 
mile, and undertakings which charged that rate could not 
increase the revenue from this source without statutory 
authority. Little benefit resulted from the, introduction of 
return fares at a cheaper rate, as in most cases the passenger 
would return by car, even if be had to pay the single fare 


for each journey. Even where a profit was shown on the 
whole, it might be found that the early morning passengers 
were being carried at a loss, and the passengers paying the 
usual fares were contributing to make up this loss. 

In some instances children’s fares were on ‘too liberal a 
scale. Many concessions had been granted to various sec- 
tions of the community, and the authors held that they should 
be withdrawn. | : 

Parcels.—Additional revenue might be obtainable from this 
source with careful management, and under favourable condi- 
tions, but the use of cars, &c., was not usually charged 
up against We parcels service, it was questionable, whether 
the system was actually profitable, even where a credit bal- 
ance was shown. Moreover, the parcels service might have: 
a detrimental effect upon the passenger service. 

Advertising.—In the authors’ experience the value of a 
tramcar as an advertising medium was on the down grade, 
and they did not recommend the practice. 

Investments.—The tramway fund should be credited with 
all the interest accruing from its investments, which in some 
cases was credited to the general fund account of the Cor- 
poration. | 7 | 

EXPENDITURE. 


Power.—This was a very important item as regarded both 
the energy consumed per car-mile and the cost per unit. The 
consumption varied widely, owing to local conditions, and 
the price charged to the tramway department was in many 
cases unfair as compared with the terms offered to manufac- 
turers. The authors held that as soon as the price of coal 
began to cheapen the price of electrical energy should be 
reduced in many undertakings, and that a sliding scale with 
regard to the price of coal should be provided for.’ Much 
energy could be saved by careful driving, and systematic in- 
spection of the electrical equipment of the cars; directly 
things became ‘more normal a thorough overhaul of all elec- 
trical and mechanical working parts of the car equipments | 
should be carried out. Car meters, with careful examination 
of the records, were strongly recommended. | | 

Traffic Expenses.—Some system of standardisation of wages, 
with a properly constituted authority to settle differences and 
disputes, was desirable. Labour and materials should be 
carey economised, but not by the adoption of ‘inferior 
quality. f 

Insurances.—The authors were of opinion that it would be 
found more economical and satisfactory for each undertaking 
to carry its own risks. l 

Repairs and Maintenance.—Here again the utmost economy 
was necessary, ‘but provision should be made to repair the 
permanent way in the near future. an 

The authors concluded with a declaration that municipal 
tramway undertakings should at all times be regarded as 
commercial enterprises, and that provision should invariably 


' be made for depreciation and renewals on a sound financial 


basis before contributions were demanded for the relief of 
rates or any other purpose. 


- Differentiation in Fares. 


In his paper on this subject, Mr. W. Murray (tramway 
manager, Walthamstow U.D.C.) also dealt with the question 
of workmen’s fares. He pointed out that tramwaye—at least, 
in London—were meeting with keen competition in respect 
of speed and fares, coupled with enormously increased ex- 
penses. Differentiation in fares in favour of bona-fide work- 
men was compulsory, although it meant running at a loss, 
and such services were kept down ‘to the minimum by the 
companies which first took up tramway work as a business 
enterprise. Municipalities, however, had increased them and 
reduced the fares, so that in London there was a continuous 
stream of workmen’s cars between 3.30 and 8 a.m., special 
cars between noon and 2 p.m., and again between 5 and 
7 p.m., to cope with this traffic, and a rate of 10 miles for 
2d. (in one case 19 miles for 2d.) seemed to be about the 
average. Temperate comment on this state of affairs was 
difficult. Moreover, many tramway systems allowed all 
passengers boarding cars before 8 a.m. to purchase return 
tickets at workmen's rates, which involved a loss to the 
undertakings. Other concessions had been granted, to school 
children, blind people, &c., and he submitted that the whole 
system of differential fares and free travelling was utterly 
wrong, the only true basis for the fixing of tramway fares 
being- the cost of providing the service rendered, all who 
availed themselves of that service being required to pay on 
a uniform scale. There was no justification for carrying & 
highly-paid mechanic for less than a clerk or shop girl, nor 
should tramway employés be allowed to travel free. Travelling 
facilities cost money, like any article of commerce, and to 
overcharge some sections of the community in order to make 
good a loss on others was morally indefensible, 

"In the author’s opinion, all municipal tramway under- 
takings ought to raise workmen’s fares to the legal limit, 
cancel all free passes, and withdraw all special rates. If 
this could not be done, then the Council concerned should 
purchase from the tramway department tickets at face value, 


"and distribute them at a reduced price, or entirely free, if 


thought desirable. This course would free the tramway 
department from a very serious and unfair handicap, would 
remove the injustice to ordinary passéngers, and would bring 
home to the public and the council the cost of such ccnces- 
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sions. Further, the Executive of the Association should 
seriously consider what steps could be taken to secure an 
alteration in the law regarding workmen's fares. If, on the 
other hand, tramways must go on bearing this burden of 
preferential rates, in common fairness they ought to be pro- 
tected from unnecessary and grossly unfair competition. 

Other matters that were to be dealt with yesterday were 
the ‘ Rule of Footpath,” introduced for discussion by Mr. J. 
DALRYMPLE (general manager, Glasgow), and ‘* Development 
of Tramways,” introduced by Mr. ARTHUR ELLIg, (city elec- 
trical engineer and trainways manager, Cardiff). To-day an 
extraordinary general meeting is to be held to confirm altera- 
tions to the Articles of Association, and the annual general 
meeting will follow. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


RUSSIA.—A Decree of the Provisional Government was 
promulgated on July 28th prohibiting, as a temporary 
ineasure, the importation of all goods except under licence 
issued by the ‘‘ Foreign Supplies Department,” or by the 
Minister of Commerce. The Decree was to come into force 
from the day that the Customs authorities received telegraphic 
notice to that effect, but it will not apply to consignments of 
goods which are shown by the bills of lading, way bills, or 
port permits, to have been dispatched within three weeks 
from the date of promulgation of the Decree. The Minister 
of Commerce is to draw up a list of goods which are not to 
be subject to this prohibition. Consignments which arrive in 
Russia, for which the necessary licence has not been obtained, 
are liable to confiscation. 

SWEDEN.—The exportation of the following, among other 
articles, has been prohibited as from the dates mentioned :— 

June 15th: Accumulator cells or batteries, wholly or 
partly mounted; also electrodes soldered together. 

July Brd: Mica, unmanufactured or pulverised; mica 
inanufactures not specially mentioned in the Customs Tariff. 

August 2nd: “Electrical machines, such as generators, 
motors, converters, transformers, and damping rollers; stators, 
rotors, current collectors, magnet coils, brush holders, and 
armature coils exported separately; also parts of all the fore- 
going—provided they are composed to any extent of non- 
precious metal other than iron, or are tinned to any extent; 
accumulators—unmounted cells: incandescent lamps; arc 
lamps, even if with the globes belonging to them; so-called 
Nernst lamps, and globes, luminous bodies and resistances 
for the same; searchlights; carbon filaments, even if metal- 
lised; metal filaments and bases for electric lamps; carbon 
brushes (weighing less than 3 kilogs. each), even if combined 
with other material; safety appliances mounted on porcelain 
insulators (not plates); starting, regulating, and reduction 
resistances; controls and other electric regulators; also fitted 
hoards for electric apparatus and instruments; *switches, cur- 
rent interruptors and reverses, and incandescent lamp sockets 
with or without switches; telephone apparatus; telegraph 
apparatus, telephone switches and telephone switchboards, 
also unspecified parts of telegraph and telephone apparatus 
and of telephone switches and switchboards; *special appa- 


: ratus for electrical purposes, not specially mentioned, such 


as apparatus for signalling or conveying messages, Röntgen 
ray apparatus, apparatus for wireless telegraphy and tele- 
phony not included elsewhere, ore separators, &c.; also jack 
panels for telephone switchboards. 


MOROCCO.—The Board of Trade have received from H.M. 
Minister at Tangier a copy of a new Tariff of valuations of 
the principal articles of merchandise imported into Morocco. 
These valuations form the basis on which Customs duties 
are to be assessed during the second half of the current vear. 
{Goods imported by sea are, with certain exceptions, subject 
to duty at the rate of 10 per cent. ad val.. and also to the 
special tax of 2} per cent. ad 
Act.] 

The new valuation Tariff may be consulted at the Depart- 
ment of Commercial Intelligence, 73, Basinghall Street, E.C. 2. 


TRANSIT OF GOODS TO SWITZERLAND vid ITALY. 
—In connection with the regulations referred to in the pre- 
ceding notice, the Board of Trade are informed that arrange- 
ments have been made for the issue by H.M. Customs of the 
‘pink certificates.” 8.45 A and S.45B, in respect of con- 
signments of goods which are exported under licence from 
the United Kingdom to Switzerland vid Italy. 


JAPAN.—Under an Order of the Department of Agricul- 
ture and Commerce the exportation of the following articles 
from Japan is permitted as from July Ist, provided that the 
special authority of the Department is obtained :—Tin ore 
and chloride of tin: nickel ore, nickel, and ferro-nickel; 
manganese ore, spiegeleisen and ferro-manganese; cobalt ore, 
cobalt, and ferro-cobalt; molybdenum and ferro-molybdenum ; 
tungsten and ferro-tungsten; antimony: graphite; and mica 
and manufactures of mica. | ` 


* Extension of existing prohibition. 


é 


val. imposed by the Algeciras, 


_ 


“NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. THompsom & Co., 
Electrical Patent Agents, 265, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


12,615. “ Sparking plugs.” A. E. Lamkin. September 3rd. 

12,623. “ Telegraphic relays.” H. W. Surtivan. September 3rd. 

12,629. ‘‘ Sound filters applicable to telephone receivers, gramophones, kc.” 
C. Teaspare-Bucketn, September 4th. ' 

12,655. ‘* Portable electric lamps.” 


H. Bremner, Ross & Co. ano J. Switn. 
September 4th. = ¢ 


12,712. *“ Receivers ‘for wireless telegraphy.” O. D. Lucas. September 
Sth. 2 

12,721. “ Interrupters for electric circuits.” H. W. F. IRELAND. Septem- 
ber Sth. i ; : 

12,724. *“ Electro-pncumatic braking systems.” W. V. TurNsr. September 
Sth. (U.S.A., March 29th.) 


12,727.‘ Electro-pneumatic braking systems.” W. V. Turner. September 
5th. (U.S.A., April 17th.) ° 
12,787. “ Flash lamp.” C. J. Harvey & H. W. Hooper. 
12,789. “ Magnetos.” G, M. Turner. September 6th. 
` 12,796. “ Device for indicating condition of secondary electric batteries or 
accumulators.” W. E. Batt, CHLorme Exectrica, Storace Co. & H., Dean. 
September 6th. 
12,814. “ X-ray tube, stand, and table.” 
12,816. “ Electric induction . furnaces.” 
THWAITE. September 7th, 
12.819. “ Electric vehicle or locomotive trolley-pole manipulating means.” 


September 6th. 


E. E. Geevire. September 6th. 
H. Cornrnwaite & S. Cogs- 


J. L. Carr. September 7th. 

12.830. “ Electric ignition, lighting, and starting of internal-combustion 
engine driven wehicles.™ E. Harrison. September 7th. , 
12,854. ‘Controlling means for clectrically-operated feed-reel brakes.” 


H. V. James. September 7th. 


12,855. “ Systems of control for electric motors operating cranes, &c.’* 
J. Bentugy & W. H. Scott. September 7th. 


12,857. ‘ Electrical resistances.” F. A. Ross. September 7th. 

12,858. ‘Automatic circuit-changing switches.” L. Po.inkowsky anD 
Western Exectric Co. (Western Electric Co. partly). September 7th. 

12,911. ‘ Wireless telegraph transmitters.” C. S. Frankiin & Marcosi's 
Wingcess TececrapH Co. September 8th. 

12,916. “ Stabilising guns, searchlights, &c., by gyroscopes." O. Imray 


(Schilowsky). September 8th. 


12.917. *“ Apparatus for electrical transmission of rotary motion of signals.” 
O. Imray (Schilowsky). September 8th. 


PUBLISHED SPECIFICATIONS. 


1915. 


12,883. LELeECTROMECHANICAL, LOCKS FOR THE GATES OR Doors OF Evectme 
LIFTS oR THE Likk. D. M. Scott. September 8th, 1915. 


2916. 


The numbers in parentheses are those under which the specifications wilt 
be printed and abridged, and all subscquent proceedings will be taken. 


2,375. Comainep PLuc, Socket, AND SwitcH Devices ror Evectric Cicuits. 
V. Hope. August 17th, 1916. (108,685.) 

6,702. Exvectroiytic Deposition oF COrPER FROM Acip Soxvutton. F. E. 
Studt. May 10th, 1916. (Cognate application, 14,467/16.) (108,688.) 

6,780. Evectric Heat Rapiators. A. F. Berry. May llth, 1916. (106,689.) 

11,381. Evectric Knire Switcues. R. Lister. August lith, 1916. (108,703.) 

11,393. ENGINE STARTING, LIGHTING, AND/OR HATING APPARATUS FOR USE 
ON MOTOR AND OTHER VEHICLES. W. F. W. Rhodes & J. Firth, August 12th, 
1916. (Addition to 9,203/16.) (108,704.) 

G. G. Hepburn. 


11,429. Bi-rocarR ELECTRODE ELECTROLYSERS. 
1916. (Cognate apflication, 12,903/16. Addition to 12,730/15.) — (108,707.) 
AUTOMATIC AND SEMI-AUTOMATIC TELEPHONE Systems. Relay Aew- 


11,604. 
matic Telephone Co. & W. Aitken. August 16th, 1916. (108,716.) 


11,605. AUTOMATIC AND SEMI-AUrOMATIC TELEPHONE Systams. Relay Aubo- 
matic Telephone Co. & W. Aitken. August 16th, 1916. (0g) l 
11,617. ELECTRICALLY-OPERATED INDICATOR MECHANISM. W. R. Sykes’ Inter- 


locking Signal Co. & R. W. Tarrant. August d6th, 1916. (108,717.) 

11,710. Aprraratus FOR HEATING WATER AND OTHER Liguips ELecrtaray. 
A. Charles. August 18th, 1916. (108,723.) 

11,769. Exectric Motor Gyroscores’ anD M&ANS FOR MAKING ELECTRICAL 
CONNECTION THEREWITH. Crucible Steel Co. of America. November 3rd, 1915. 
(Addition to 11,752/16.) (102,044.) ` : 

11.789. Ecectaic TRANSFORMERS. British Electric Transformer Co. & S. C, 


Mount. August 19th, 1916. (108,727.) 
11,836. LELkCTRICALLY-OPERATED CLOCKS AND THE LIKE. W. Alldis. August 
21st, 1916. (108,729. ; 
12,299. IcNnitTIon ERMINALS, MORE PARTICULARLY FOR USE IN ASROPLAXE 
Encines. R. G. Booth. August 30th, 1916. (108,745.) 


12,535. Exvectric SIGNALLING LAMPS, PARTICULARLY FOR Snips. Davey & Co. 
and T. F. H. James. September, Sth, 1916. (108,748.) o 
12,558. ELECTRO-MAGNETICALLY-OPERATED Horns. H. Lucas 
Edwards. September 5th, 1916. ({108,749.) 
12,624. Systems oF ELrecrrRic Motor CONTROL. 
Co. (General Electric Co., U.S.A.). 
12,845. 


& W H 


British Thomson-Houston 
September 6th, 1916. (108,752.) 
STARTING SYSTEMS FOR INTERNAL-COMBUSTION ENGINes. W. A. Chryst- 


September 30th, 1915. (101,626.) 
13,235. INCANDESCENT E_ectric Lamps. C. E. J. Brandt. September 18h, 
1915. (101,547.) i 


13,277. TeLecrapHY. G. O. Squier, L. W. Austin & L. Cohen. 


Sep- 
tember 19th, 1916. (108,763.) : i 


13,665. IGNITION MECHANISM FOR INTERNAL<COMBUSTION ENGiINgeS. H. R. van 
Deventer. October 28th, 1915. (101,965.) 

13,758. DyNaMo-ELectRIC MacHines. M. Latour. September 7th, 191. 
(107.193.) \ ` 

13,825. Portante ELectrRIC Lamrs. O. Hoffman & C.. Wolter. September 
25th: 1915. 101,637.) 

- 13.984. MAGNETS FOR MAGNETO-IGNITION APPARATUS FOR ExpLosioxs œ 


INTERNAL-COMBUSTION MOTORS. 
(108,768.) 
14,921. 


C. A. Hult & O. W. Holt. October 2nd, 1916 


RECORDING ATTACHMENT FOR ELECTRIC CURRENT MEASURING AND 


Testisc Apparatus. C. E. Hunter & W. J. Davis. October 7th, 1916 
(108,770.) 
14,355. Sounp-operatep Circuit CONTROLLER. Submarine Wireless Co 


Mav 19th, 1916. (106,463.) 


14,951. Gyroscorgs. S. Oulianine. October 20th, 1916. (108,776.) 

16,661. ELECTRODES aS USED FOR WELDING Purposes. M. M. Irvine. Nov- 
ember 21st, 1916, (108,789.) 

17,507. EvxctricaL Discnarck Devices. British Thomson-Houston Co- 


(General Electric Co., U.S.A.). December 6th, 1916. (108,793.) 
17,716. Exectri€é Fuses. W. E. Bradshaw and Callender's Cable & Cor- 
struction Co. December 9th, 1916. (108,.795.) 
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tions of war-time, conditions of which the Elec- 
trical Trades Union has not failed to take full ad- 
vantage. Before the war broke out, that Union cer- | 
tainly did not represent the interests on behalf of 
which it now agutates. In those days, when the 
Union wanted to capture the central station men 
we attended a. number of the meetings at which 
grievances were discussed. We do not hesitate to 
state that one of the things that then seemed to us 
to be throwing the employés right into the arms 
of the Union was the suspicion that the station 
chiefs and their authorities were disinclined to give 
a just hearing to complaints. The Union propa- 
ganda has been assisted by the A.E.S.E.° policy. of 
remaining inactive, on patriotic grounds, so as not 
to hamper the progress of the war. If there has 
been a disinclination to consider with reasonable 
generosity the war-time burdens of the men, it is 
easy to see that such dissatisfaction would mate- 
rially assist the Electrical Trades Union in its pro- 
paganda, especially among what we may call the 
non-professional class of employés. Therefore, it is 
not surprising to learn from a report of the Hackney. 
Municipal Electricity Committee that there ‘“‘ ap- 
pears to be serious unrest prevailing throughout the 
electricity undertakings. of Greater London at the 
present time.” This unrest is “alleged to be mainly 
due to the delay on the part of yarious authorities 
in paying war wages awarded to the shipbuilding 


_ and engineering trades by the Committee. on Pro- 


duction.” Pressure is being brought to bear upon 
the Ministry of Labour with a view to securing a 
48-hour week, increased normal pay to what is 
claimed to be paid in Government service, and the 
Committee on Production’s awards in the engineer- 
ing trades as war wages. As a result, the Asso- 
ciated Municipal Electrical Engineers (Greater Lon- 
don) have now decided to take steps to secure an 
agreement between the authorities and the Unions, 
and to introduce, as far,-as possible, uniformity 
throughout the London atea: CA9 Stated elsewhere 
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in this issue, municipal authorities are now appoint- 
ing delegates who will form a body to treat with 
the electrical and other Unions, and to secure the 
reference of the points to conciliation or arbitra- 
tion if they fail to come to an agreement. 

As we have said, it was, in our opinion, inevitable 
that something would have to be done sooner or 
later, and while we have no desire to prejudge the 
case, we cannot help regretting that it is only under 
pressure that there is now a prospect of matters 
being properly dealt with. We cannot regret that 
the whole subject has taken the present turn, what- 
ever we may think of the past of the Electrical 
Trades Union, for it is a matter of which most of 
us have become weary. It is true that the new body 
now being appointed has relegated to it an investi- 
gation arising mainly out of war-time conditions, 
but it has a great opportunity of laying down a 
basis upon which the subject may be settled for 
some time ahead. Its task is not an easy one, even 
_ if limited to the war-time problem, but if it can so 
deal with that problem as to lay down principles 
regarding conditions and wages which may be ap- 
plied at other times as well, it will have deserved 
well at the hands of everybody. 

In war-time the nation has been trying to settle 
a hundred old controversies—sometimes it has suc- 
ceeded. It is only right that we should, as far as 
possible, clear the way for the vast work of recon- 


struction that will occupy the serious thought of . 


all of us for a long time to come. If the electrical 
industry can dispose of the irritating discussions and 
the fairly universal ‘grievances that have attended 
employment of many classes engaged in central sta- 
tion operation it will have a clearer atmosphere in 
which to deal with the whole subject of national 
electricity supply. It will also have discharged an 
obligation towards station employés who are now 
away fighting, that legitimately rests upon it. 


Str AUCKLAND GEDDES, the new 


‘Protected Minister of National Service, has 
Trades lately delivered a speech in which he 
Certificates, 


has shown a disposition to prefer 
older men behind the lines. The 
Times has very rightly suggested to him that this 
“might be desirable if we contemplated remaining 
practically where we are, whereas it would be a 
handicap if “ movement ” became the order of the 
day. Sir Auckland states that he expects to receive 
new demands from the War Cabinet for younger 
men for the Army, and in that connection he would 
be well-advised to watch what is taking place in 
the indiscriminate granting to young men of certifi- 
cates under the Protected Trades Schedule. We 
report some more cases of this character to-day in 
our “‘ War Items.” It may be perfectly wise to 
leave some young men in civil life at home—pre- 
sumably as a general leavening influence, though 
our own information shows that things would run 
more smoothly without that ‘‘ influence ” in some 
districts — but the nation as a whole will not 
approve of a readiness to leave single young 
men in unimportant civil positions just be- 
cause their employers are ‘‘on the Government 
list,” while men of years, and with families and 
businesses, have to be taken for the Army. We 
-~ should have supposed, especially at this stage 
of the war, that financial considerations alone 
would carry weight, the cost of a young single 
man of energy and good physique being trifling 
compared with that of a married man, who requires 
separation allowance, civil liabilities allowance, too, 
in many cases, with prospective heavy burdens 
for pensions, &c. But, as in some other things, 
perhaps we have got to the point where a million or 


two more or less doesn’t matter! 
~ 


Tue Conference held by the Muni- 
cipal Tramways Association at 
Blackpool, last week, was remark- 
ably well attended, and proved 
highly successful; whether this was due to the 
attractiveness of the agenda or, at least in part, to 
the amenities of the place, is no doubt an open ques- 
tion, but, as we have remarked in another connec- 
tion, there is no obvious necessity for all war-time 
conventions to be held in London, and we incline 
to the view that the choice of venue in this case 
was not without its effect on the attendance. 

The pièce de résistance of the programme was 
the question how to make ends meet, a subject which 
is exercising the minds of a good many tramway 
managers in these extraordinary times, and in this 
connection the problem of securing an adequate in- 
come from passengers to cover the cost of their 
transportation, with a modest margin on the right 
side of the account, received the largest share of 
attention. ` Tramway undertakings labour under the 
burden of legislative restrictions even more irksome 
in some respects than those which hamper electricity 
supply, and in their case it is more difficult to obtain 
relief, as the Board of Trade has no power to 
authorise a variation in the statutory limit of fares; 
the direct intervention of. Parliament is indispens- 
able, and the attitude of that body on such a ques- 
tion is not likely ta be sympathetic. So far as re- 
gards the ordinary passenger, a charge of one penny 
per mile does not appear to be unreasonable, and 
it seems to us that relief should be sought in other 
directions in which the injustice endured -by the 
tramways under modern conditions is more readily 
demonstrable. i , 

Prominent. amongst these is the “‘ workman's 
fare,” the bête noire of many managers. The 
authors of the papers on tramway finance unani- 
mously inveighed against the statutory requirement 
that workmen should be carried during certain 
hours at fares not exceeding a halfpenny per mile, 
and there is much to be. said against the vicious 
practice of differentiating between different classes 
of the community, particularly when the concession 
bears so inequitably upon the public as in this case 
—for, as we have previgusly pointed out, it is a 
gross injustice that clerks, shop assistants, and 
other people who are often far less opulent than 
‘“‘workmen,’’ should be deprived of the privilege 
enjoyed by the latter, simply because their working 
hours are not the same. A somewhat unexpected 
feature of the discussion, however, was the state- 
ment made by some of the speakers that owing to 
the density of the traffic, workmen’s fares returned 
a profit in their districts. Presumably, therefore, tt 
is rather the abuse than the use of the system that 
is to blame. The example quoted by Mr. Murray, 
and recently mentioned in our pages, of a journey 
of 19 miles for 2d. on the L.C.C. tramways can énly 
be regarded as a monstrosity, but there are other 
instances of passengers travelling -10 miles for 2d., 
where 5d. would be the legal charge. The author: 
ties who have sanctioned such fares, probably with 
political motives, have only themselves to blame i! 
they result in a heavy annual loss, and the system 
cannot be justified on any ground. We strongl 
sympathise with Mr. Murray’s suggestion that the 
tramway undertaking should be paid the full ord: 
nary fare in respect of every passenger carried. 
without exception, and any concessions that the 
authorities desire to make should be paid for out 
of public funds, where their cost would be dul 
recorded and open to criticism. Under the existing 
conditions, the tramways are most unjustly taxei. 
not only in the interests of ‘‘ workmen,” a tem 
which generally includes all classes who travel be 
fore 8 a.m., but also in respect of upkeep of th 
roadway which is used by their competitors, and 
other ways. 
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SOME PRACTICAL EXPERIENCES WITH 
TOUGH RUBBER COMPOUND CABLES. 


By W. ELLERD-STYLES, A.M.I.E.E. 


WHENEVER & new commodity is introduced which tends to 
displace those “already monopolising an industry, the 
inevitable result is a stalwart antagonism from the involved 
vested interests about to be displaced, irrespective of the 
virtues of the newcomer. The champions of an inferior 
commodity usually adopt an assumed name when attacking 
the new arrival, in order to conceal their identity. The 
introduction of tough rubber compound cables, hereafter 
alluded to as C.T.S., has been followed by the usual swarm 
of vindictive and defamatory letters to the various tech- 
nical journals as a sequel to its growing popularity. 

In reply to such, it is proposed in this article to quote 
the experience of several well-known contractors, together 
with details of some of the contracts carried out by each 
of them, appending their opinions in each instance in 
order to demonstratethat C.T.S. has been well tried and 
justifies its general adoption. 


‘Contractors are now beginning to realise the advantages — 


appertaining to the use of C.T.S. for lighting and heating 
installations, and it is with a view to giving information as 
to ite suitability for power work that this article has been 
written. : 

The following are a few preliminary notes from the 
writer’s experience of C.T.S. :— 

The lay-out of a power installation is governed more or 
less by local conditions, but it is possible to adopt a some- 
what unifọrm procedure in every situation ; the only diffi- 
culty that has shown itself is the earthing of the apparatus. 
On one occasion a well-known contractor was called upon 
to install a motor in a position far removed from a suitable 
earth. It was, therefore, necessary to run the earth wire 
with the cables, and in doing so he made no attempt at 
concealment, with the result that the owner of the property 
made heated protests at seeing a bare copper wire run 
throughout the premises, as he presumed it to be a live wire. 
A simple remedy existed in threading the earth wire 
through the cleats at the back of the cable; a saw cut in 
the bottom of the groove is sufficient. 

As to the kind of cable to be used for the heavy class of 
work, it is most suitable to use the circular section, twin or 
triple, as required, for the main runs, and single for con- 
nections between the motor and switchgear or control 


apparatus. 
If it is necessary to run the C.T.S. cable underground, 


it can be laid without further protection, unless in a 
shallow trench, when warming bricks should be laid a few 
inches above it. 
supported by cleats at frequent intervals to avoid sagging ; 
for the lighter cables noncorrodible metal or ebonite saddles 
may be used. Where it is necessary to run the cable over- 
head, an auxiliary wire may be used to support the cable 


For most situations the cable should be 


with the aid of snitable suspenders at frequent intervals. 


Three reports have been selected for inclusion in this 


article from firms of high standing, and several useful hints 
are given which need no emphasis from the writer, as they 
are written by practical men. 


Messrs. Bertram Thomas, electrical and mechanical engi- 


neers and contractors, Worsley Street, Hulme, Manchester, 
give the following report on C.T.S. wiring :— 


s We would say that it gives-us much pleasure to put 


forward jobs we have undertaken with C.T.S. cable. e 
instance four as follows, but would say that these jobs have 
practically been lighting jobs throughout. Of course, there 
has been a small amount of power work, but it has been 
very small considering the size of the jobs :— 


“s — Sanatorium, fog Manchester Corporation.—A 


hospital for soldiers. About 800 lights wired with approxi- 
mately 10 miles of C.T.S. cable of various sizes. 


Mill, Failsworth, Manchester. — A cotton- 


66 


spinning mill. About 350 lights wired with approximately 


234 miles of 


C.T.S. cable of various sizes. 
.Mill, Failsworth, Manchester. — A cotton- 


66 


e 


p 
m. 
P a 


spinning mill. About 200 lights wired with approximately 
2 miles of Q-T.8. cable of various sizes. 

Co., Ltd., Trafford Park, Manchester.—A 
lard refinery.. About 500 lights and some motors wired 
with approximately 4 miles of C.T.S. cable. 

“ From our experience of C.T.S., we have certainly found — 
it quite satisfactory on these jobs up to the present. The 
method of running the cables has been fixing of same with 
suitable metal saddles, and in each instance we have only 


` used single cable. 


‘With. reference to the Co., we have run a 
considerable amount of the cable in the outbuildings there 
on cleats, and we find it very satisfactory from the water- 
proof point of view. The reason for using these cables in — 
most instances has been that they are waterproof, and, as & 
consequence, we are getting little trouble from earthing or 
short circuits.” 


° -IJt is interesting to note that this report emphasises the 


waterproof qualities of C.T.S. 

Messrs. Chas. Richardson & Sons, Romily, near Stock- 
port, give an interesting description of power jobs, and they 
emphasise the great saving of labour over other wiring - 
systems and the facility with which alterations and 
rearrangements can be carried out. Their report states :— 

“ We have pleasure in giving a rough outline of one or 
two of the installations we have carried ont in C.T.S., - 
viz. :— 

“In a dye works, under particularly bad conditions, 
V.ILR. cables both on cleats and in conduit had completely 

failed on account of damp and acid fumes. We have wired 
some 200 lights and several motors of 1 to 6 H.P, in C.T.S. 
on 220 volts—the major part of it dating back some three 
or four years—and up to the present it has been a complete | 
success. The saving in labour was found to be a very 
important consideration. - 

“ In another case of a large felt worles we recently cabled 
two motors of respectively 100 H.P. and 53 H.P. on a 
400-volt three-phase supply, with three-core 600-megohm 
C.T.S., and it made a very neat installation saddled up with 
metal saddles. Here again was shown a considerable saving 
of labour when compared with other systems. 

“ In another instance we installed C.T.S. cables on a 
250-volt p.c. installation in an asbestos process works. 
Some 250 lights, with a number of motors varying from 
2 H.P. to 15 H.P. The saving of labour greatly influenced 
the use of C.T.S. in this work. We might mention another 
feature of this job, viz., that a considerable amount of 
alteration and re-arfangement has been done from time to 
time, and the open C.T.S. system has lent itself very well to 

> work of this kind. 

“ Among other jobs we have used C.T.S. extensively in 
a leather works and tan yard for cabling to a large number 
of motors from 5 H.P. to 100 H.P., and it has given great 
satisfaction.” ; 

Messrs. P. Allman & Co., of 5, Queen Street, Manchester, 
have carried out many important installations with C.T-.S. 
in situations of an extremely destructive nature, as . shown 
in the following survey :— 

“ As you are aware, we have applied this under various 
conditions, and in almost every case without any other 
protection than ita own sheathing, excepting where it might 
be subject to severe mechanical damage, in which case a short - 
length of tube has been used, and, in our opinion, there are 
only three points to bear in mind, and if they have consider- 
ation, it is, without doubt, the most perfect class of electrical 
cable ever installed. 

“ No. 1.—Always use stranded cable. 

“ No. 2.—See that the cleats are of correct size for the 
diameter of the cable. | 

“No. 3.—Make sure that the ends of the cables are 
finished into the right type of fitting, and properly 
finished off. - 

«The following are details of a few of the contracts we - 
have carried out in C.T.S. :— 

“ Ministry of Munitions : Steel Billet Breaking Plant.— 
1,400 B.H.P. In this instance, 50 per cent. of the wires 
were installed in the ground, and with no other protection 
than being surrounded by sand before filling in, and we 
have not had one fault on this job for 12 months. 

“ Messrs. Watson & Todd.—Underground main supplying 
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all light sheds, protected as above, installed three years ago, 
in perfect condition at present. 
“ Cresol-Picrie Acid Works.—300 lights and 00 B.H.P. 


All cleat wiring on surface with switches outside of build- 


ings. Carbolic, nitric, and sulphuric acid used in process, 
without any detriment to the wiring. 

“Courtaulds Acid Plant.—300 lights and 180 B.H.P. 
AH wiring on surface, protected from mechanical damage 
where necessary. Perfect test after nine months’ running. 
Sulphuric manufactured at these works. 

“ We could, of course, go on with a loager list.” 

There is Tittle doubt that the above experiences will be 
appreciated by those contractors who desire proof of the 
suitability of C.T.S. for hard service, and who require 


practical demonstrations before they venture to introduce 


new systems of wiring to their clients. 

In conclusion, it is well to point out that the various 
classes of ironclad switchgear may be installed with C.T.S., 
nsing suitable brushes or nipples where the cables enter. 


DIRECT-CURRENT BALANCERS. 


` By W. A. E. M. 

Ir is well known that in approximating the maximum 
current rating of each machine composing a three-wire 
balancer set, we take rather more than half the maximum 
out-of-balance current to be passed through the middle wire. 


In the case of balancer-booster combinations where the — 


balancing unit is also required to act as prime mover to a 
pair of booster dynamos, such calculations are a little more 

complicated when something better than a rough approxi- 
mation is desired. The following notes and formule may 
provide information ‘of some use to many who handle 
inquiries and estimates for plant of this kind. 

When the boosters of a balancer-booster set are to give an 
output calling for'a motoring current exceeding the out-of- 
balance current in the middle wire, both machines forming 
the balancing unit will operate as motors and will take 
between them all the current called for by such conditions 
from the bus-bars, the motor connected across the heavily 
loaded side of the system taking half the difference between 
the middle wire and booster-motoring currents, and the other 
balancer machine taking half the sum of the mid-wire and 
booster-motoring currents. 

When the out-of-balance amperes in the middle wire 
exceed the booster driving current, the balancer machine on 
the heavier loaded side will act as a generating unit giving 
a current rather less than half the difference between the 
out-of-balance and booster-motoring currents and the other 
balancer machine will work as a motor, taking rather more 
than half the sum of the out-of-balance amperes and the 
driving current called for by the boosters. 

The two machines forming the balancing unit will, of 
course, as in the case of the plain balancer arrangement, be 
identical, each being liable to act in its maximum current 
capacity, according, to the pene conditions of out-of- 
balance and booster loads. 

Neglecting balancer efficiency we get for the current 
values— ° 

Cn = (Co + Cm)/2, 
Co = (Cy — Cm)/2, or (Om — ()/2. 

These are actual values when Cy is greater than Cm, under 
which conditions both sides of the balancer are motoring, 
but when Cm is prenter than C», the actual current values 
are— 

Ca = (100 Cm + Co E)/(100 + E), 

Co = (Cm — ©) E/(100 + E), 
when— - 

. Ca = amperes in balancer machine on normally loaded 
side of neutral wire ; 

Co = amperes in balancer on overloaded side of neutral 

wire ; 

Co = mee amperes in ‘balancer absorbed by booster 

load ; . 
Cm = out-of-balance amperes in neutral wire ; and 
E = efficiency of balancer (100 CofCn — C»). 


The value of Cy is, of course, W2/Ep Em Vm 0001, when— 
wb = watts output of boosters ; 
E = per cent. booster efficiency ; : 
Em = per cent. balancer motor efficiency ; and 
Vin = Voltage across balancer motor ; 
and may be taken as approximately 5 to 6 amperes per 
kilowatt of booster output when the voltage either way of 
the middle wire is, say, 220 ; thus the motoring current in 
a balancer working across a 440-volt three-wire system will 
be for a booster load of 10 Kw. about 50 to 60 amperes. 
When the middle-wire and booster-motoring currente are 
respectively, say, 50 and 60 amperes, the currents in the 
balancer will be as shown in fig. 1, and, neglecting 
efficiency, the same current values exist with an out-of- 
balance of 60 amperes and a booster-motoring current of 
50 amperes, the machine on the side carrying the out-of- 
balance load in this case acting as a dynamo, as shown 
in fig. 2. 


FIG. 1. 


When the balancer principle is employed in motor- 
generator or auto-converter- voltage reducer sets, as shown 
in the diagram, fig. 3, in which system of connection the 
secondary current is the sum of the motor and generator 
amperes, the input current through the motor from the 
high-voltage side will be— 


Cn = 100 Cs ValVp Fe OF 100 c, Val(100 Va + Vm E), 


and the amperes given to the secondary circuit by the 
generator will be— 
Ca = Cs (1 — 100 Va/Vp Ec), OF Ce Vm E/(100 va + Vm E) 
_ when— 
Cyn == amperes in motor ; ; 
Ca = amperes in dynamo ; 
Vm = Volts across motor ; 
-7 = volts across dynamo ; ; 
= primary supply voltage (Y m + Va); 
= = secondary current (Cin + Ca) ; 
E = combined machine efficiency (100 Ca Va/Cm Vm) ; and 
ke = conversion efficiency (100 Cy Va/Cm Vp). 


Neglecting efficiency, it will be seen that the current 
through the motor equals c,Va/Vp and that the dynamo 
current i8 Cs Vm/Vp ; thus, in the case of a motor-generator 
working off a 220-v olt supply and giving out 50 amperes 
at 100 volts, the machine currents will be as shown in fig. 3. 


And if we assume a combined machine efficiency of 70 per 
cent., the motor current will be— . 


100 x 50 x 100 50 x 100 uals 27°2 amperes 
(100 x 100) + (120 x 70) 1075 4e 2 amperes, 


and the dynamo current will be— 
50 x 120 x 70 
(100 x 100) + (120 x 70) 

It will be found that the actual commercial efficiency— 
i.e., the efficiency of conversion—works out in the example 
taken as 834 per cent. 

The balancer system of connection „of course offers an 
advantage only when the voltage reduction ratio is a low 
one (the advantage being that smaller machines may le 
used than with the ordinary arrangement of motor-generater 
yhaving independent high and low voltage circuits) as, on 
“the higher ratios of voltage, the conversion efficiency is 
low and the current supplied through the motor to the 
secondary circuit is t90 small to be of any value. 


equals 22°8 amperes. 
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CURIOSITIES OF EARLY MAINS WORK. 


By G. W. STUBBINGS. 


m 


e 


Mans work was not always carried out with the thoroughness 
that obtains at the present time. This was due not so much, 
perhaps, to a desire to cut down prices, or necessarily to 
careless workmanship, but rather, it would seem, to the 
lack of a general understanding of the reasons that make. 
the various precautions required with paper-insulated and 
lead-covered cables necessary. As from time to time ancient 
specimens of cable work are unearthed in the course of 
renewals or fault repairs, the modern mainsengineer gets some 
little amusement ; but the pioneers should not, perhaps, be 
unduly criticised, for, after all, they were pioneers, and had 
not the accumulated experience of years to guide them. 
Curiosities of early bonding are familiar to all; the 
prevailing ignorance of the principles underlying this pre- 
caution was really remarkable, and has only of late years been 
dispelled. The most noteworthy case of this kind in the 
writer’s experience occurred at a straight-through box ona 
‘75 C.C. L.T. feeder. The bond was composed of a single 
strand of 18 s.w.G. copper wire, which had originally been 
stuck on to the lead of the cable by means of a drop of hard 
solder. Ona fault occurring at another box on the feeder 


the bond-wire of the box referred to had burnt away, and 


the fault current burnt a large hole in the lead of the cable 
in the gland of the box. It is remarkable that this 
incipient fault never really developed, and it was discovered 
some four years afterwards during a systematic inspection 
of the boxes on the feeder in question. 

The principle underlying the use of sealing chambers and 
pot ends does not seem to have been very thoroughly grasped 
by certain of the old school of jointers. The writer has in 
mind several examples of lamp services which terminate in 
a large lead pot end at the top of the post near the cut-outs. 
It was intended that the two cores of the twin cable should 
be sweated solid above the compound level, covered with a 
short length of rubber tube, and taken direct into the 
cut-outs, to save the jointing of rubber tails. In the 
particular cases which the writer has in mind, not only had 
the jointer neglected to sweat the cores solid, but he had 


allowed the paper insulation to protrude some } in. above ` 


the level of the compound in the pot end. The most 
imusing case of this kind, however, occurred in còn- 
rection with quite a modern job. 
‘able was laid by the supply company for the consumer to 


connect a subsidiary building with the main building at a 


certain factory. To supply a single light in a small shed 
situated between these two buildings, a tapping was taken 


Mf the main, the branch cable being a twin ,%, rubber, - 


ead-covered and armoured. ° The job was inspected some 
veeks after completion, and it was found that the end of 
he V.I.R. cable in the shed had been adorned by the 
tddition of a very large sealing chamber filled with com- 
wound. This must have been the gratuitous work of the 
viring contractor. 
vas the fact that the end of the lead sheathing was a good 
; in. above the compound level in the sealing chamber. 
The necessity of a thorough system of cable records, like 
hat of bonding, was not always recognised as well as at the 
resent time. It is certainly a fact that many of the early 
nains foremen had a remarkable memory, and the early 
endency was to rely unduly on this memory, very much as 


f it were a standard barometer or current balance that | 


ould be retained nd preserved by the undertaking. A 
ase occurred in the experience of the writer that shows 
hat even an excellent memory is not infallible. In a 
ertain road the east side was cabled throughout and the 
vest side only partly. It became necessary to examine the 
ervice box for a house on the west side, past which.the 
istributors were running. Considerable trouble was 
xperienced in locating the service box, which was 
Itimately found on the east side of the street. It was 
hought that, as the east-side mains were known to have been 


aid before those on the west side, the service was connected 


efore the latter mains were laid. A subsequent search 
hrough the qld stores records revealed the fact that the 
arvice had been connected after the west-side mains had 


An underground. was opened up. 


The finest feature of the job, however, © 


cae 


been laid, and the service cable had actually been laid over 
the west-side distributors, across the road to’the east side. 
The only explanation of so remarkable a piece of work is 
that no record had been kept of the termination of the dis- 
tributor on the west side, and that the person then in charge 
had, relying on his memory, thought that the west-side | 
mains did not extend as far as the house in question. . It 


- may be added that subsequently a further similar example 


was found in the same road. 

The fusing of distributors in disconnecting boxes is a 
matter ‘requiring careful study and consideration in each 
particular case, and much trouble and inconvenience can be 


' caused by the adoption of a careless and ill-thought-out 


system. The writer has come across more than one case of 
fuses, all of equal size, in the three branch distributors of 
a D.C. three-wire system in a T box supplying a dead 
end. Fortunately the fuses had never been called upon to 
operate. 

Mention has been made of the circumstance that the 
defects of old mains works are not always due to a desire to 
reduce expenditure. This certainly applies to the early, 
practice in a particular system for large consumers. Such 


_ practice was to lay two twin services with two ‘service boxes, 


the result, of course, being that the neutral was double the 
cross section of the outers. It might be thought that two 
boxes were used because boxes for two branch cables were 
not manufactured by the firm supplying the cable acces- 
sories ; but this was not the case, as boxes for two branch 
cables were in use for street lamps having both arc and 
incandescent lighting on the one column. It is difficult to 
see a reason for the costly proceeding mentioned ; it may 


_have been thought that two independent services would 


give a greater certainty of supply. The additional expendi- 
ture for large and long services was hardly justified. This 
idea calls to mind a system of distribution lately proposed, 


‘in which the live main is looped into each consumer's 


premises, in order'that the distributor may, in case of need, 
be sectionised in each service cut-out box. Such a system 
sounds very inviting till the cost of a service—say 20 yards 
long—supplying a demand of 3 amperes off a °2 distributor 
is considered. Asin this case a°2 — *2 — °012 three-core 
service cable would be required, the advantage of the system 
is rather expensive. The most futile example of supposed 
security occurred in the case of a 480-volt service supplying 
four circuits of 9-5-ampere arc lamps, fed two each way 
from a switch pillar. The service burnt out and the box 
It was found that four pẹ lead-covered 
single cables had been run, two on each pole, and also that 
there were two fittings on each of the outer mains. As all the 
cables were taken into an unbonded-piece of 14-in. barrel, - 
the extent of the additional security can easily be estimated. 
The remarks of the jointer who removed the compound 
from the service box, and gradually discovered four fittings 
when he expected to find two, were not Jacking in force and 
character, and, had they not been unsuitable in certain other - 
particulars, they might have been recorded here. 

© A further curious piece of work occurred in connection 


with several circuits of street lamps originally intended to 


work two in series across 440 volts. There was one switch 
wire only,.and each pair of lamps was connected to the 
switch wire and one outer main. The original idea of the 
440-volt system was, presumably, to assist to preserve the 
balance. Some two years after these lamps had been con- 
nected it was decided that a 220-volt system would be more 
suitable—mainly, the writer believes, on account of the fact 
that with the original system the lamp and wiring in the 
bracket were always alive. The change-over was in one or 
two cases accomplished by altering the polarity of the switch 
wire from negative to heutral. The original objection, of - 


course, remained, and the lamps were always alive, and the 


further curious circumstance arose that a fault on the 
switch wire would not, as a rule, blow the fuse, but would 
light the whole circuit of lamps. 

The foregoing list of curiosities could, doubtless, be sup- 
plemented by scores of others that have been observed by 
various mains engineers. Indeed, it is singular how short 
a time ago the general ignorance of the principles of cable 
laying and maintenance began to be dispelled. It is only 
fairly recently that scientific methods of fault localisation 
hecame general, and ;there.are, still (undertakings in which: 

| | | D 
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such methods are not used, presumably because they are not 
understood. Such ignorance is, happily, fast dying out, and 
the average mains engineer of to-day is well equipped with 
the knowledge necessary for ¢arrying out his duties with 
efficiency and thoroughness. 


1 


A FAULT IN ELECTRIC FURNACE CONTROL 
WIRING. | 


In the Electrical World of August 18th an account is given of an 
unsuitable system of control connections and of the method adopted 
for rectifying it. When the first of a recently-installed battery of 
Héroult steel furnaces was placed in service, great difficulties were 
experienced in its regulation. and the maintenance of a balanced 


current, either by hand or automatic regulation, was found almost ` 
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Fic. 1—WIRING BEFORE CHANGE WAS MADE. — 


Jo Furnace 


impossible. A balanced reading being obtained on the ammeter, 
the condition was most unstable, and an increase of current in one 
line was as likely as not to be further increased by raising the 
corresponding electrode out of the bath, = 

The arrangement of the wiring was as shown in fig. 1. The 
ammeter readings were found to be proportional to the currents in 
the regulator coils, and the graphic wattmeter circuits were 


CT 150/5 Amp C.T 120/5 Amp 
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Fig. 2.—WIRING AFTER CHANGE WAS MADE. , 
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normal, The connections of the 1,500-K.V.A., three-phase trans- 
former were found to be star-delta. With such an arrangement 
the currents in the ammeters and regulators will-not of necessity 
‘be proportional to those in the electrodes, for the current in each 
electrode is the resultant of the currents in two secondary windings 
of the transformer, which are in turn proportional to those in two 
of the primary lines. | i 

A reconnection of the power transformers was out of the question. 
Series transformers for the secondaries were suggested, but such 


transformers suitable for 10,000 amperes could not be purchased or 


made at short notice. 

The problem had a simple solution : The three 75/5 current 
transformers on the regulator circuits were replaced by 120/5 ; 
the secondaries of these were connected in delta, thus duplicating 
the power wiring ; the ammeters were placed in series with the 
regulators, and the wiring was left as in fig. 2. With these 
changes made, the furnace was found to operate normally, whether 
on hand or automatic regulation, and the arrangement was adopted 
for the other furnaces which were being installed, though it was 
found desirable to replace the 120/5 current transformers by 150/8 
ratio, to get more suitable currents in the ammeter anc regulator 
windings. 


Coal Production.—Last year, 998,063 persons were 
employed in the coal mines of the United Kingdom, as compared 
with 953,642 in the previous year. The output of -coal was 
256,348,000 tons, as compared with 253,179,000 tons. 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear unti! 
the following week. Cornespondents should forward their communi. 
cations at the earliest possible moment. No letter can, be published 
unless we have the writer's name and address in our puszession, 


The Prospects of the Central-Station Engineer. 


It would be illuminating to prospective electrical engineer: i 
you would open your columns to a iscussion of the remuneration 
offered to, and the technical education expected of, a much-exploited 
profession. . 

Your article on “ The Staff,” I feel sure, ventilates the opinion 
of many excellent junior engineers who have been given the go-by 


for money and influence. 
Staff Electrician. 


(Our correspondent is, perhaps, not aware that this subject his 
on many occasions been discussed at length in our ** Correspondence 
columns. Ita importance cannot be denied, but the obstacles in the 
way of reform are many and great. Under existing circumstances 
we cannot recommend young men of ability and ambition to join 
the staffs of. power stations unless it be for the purpose of acquiriny 
a first-hand knowledge of the organisation and working conditions 
of such stations, as part of their technical training, and not as a 
career. Of course, in war-time they have no choice in the matter.— 
Eps. ELEC. REv. ] 


A “European Concert.” 


Although I am afraid you will be unable to be present, I venture 
to send you an invitation and card of the’ first (pessimistic) 
anniversary dinner of the “Somewhere in France ” electricity 
supply department. 

We complete the 12 months’ running this week, so thought it 
a reasonable excuse for forming a local branch of the Electro 
Harmonic Society, for, in the words of George Robey, the reston- 
tion of * convivial nights.” 

I am not quite sure that the Censor will pass the + drawing” of 
the: generating station, which may be considered of military 
importance to the enemy, for, as someone suggested, it might le 
identified from the cloud in the background. 

It is getting quite an interesting little installation, consisting ol 
slow-speed horizontal paraffin and high-speed vertical petrol sets, 


SesperR 


A'Blow Out’ te commemorate the 


Bust Uns’ we have experienced since 
Sep?’ (BIG, when the uice first made 
rhe lives of local ‘Heroes tolerable. 


\ 


at 2,000 volts, with aerial distribution. At present there are they 
stations turning out about 150,000 units per year, comparable. : 


takings of that size. Of course, our workigg costs are hope! 
owing to the cost of fuel—portability, simplicity, and case “ 
erection being the principal factors. Still, we feel that we a 
keeping our hand in for “after the war” and the return to ar 
life—whenever that may come. i 
= Ronald Grierson, : 
Captain (356 E. and M. Co.), R.E., D.O.E-* 
France, September 16th, 1917. 
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The City Guilds’ Subject—‘ Electrical Installation Wort.” 


Thik fundamentally important subject, which, until a year s£ 
suffered from the entirely inadequate name of electric wiron i 
work, is once more under a cloud ; and we wonder what the net:? 
appointed examiner, Mr. W. R. Rawlings, thinks of the matter. 

In the new session's“ Programme“ of the City and Guile © 
London -Institute there isa prefatory red-ink notice to the 


L 
| that the 1918 Exams. in the above subjeet will not be held if the 
war continues. A few non-electrical subjects are in the same boat, 
and there is a final threat that other Exams. may have to be 
suspended or modified. 
M Right up to the present time the fundamental electrical subject 
d has suffered from neglect at the hands of principals of Institutes and 
' heada of electrical engineering departments, who have consistently 
k starved it, while spending money lavishly in other directions. In 
kę some Institutions the subject is considered an outside one. and its 
i teacher a temporary member of the staff. 
w To make matters worse, the C. G. Examination authorities 
' fenced the subject round with absurd barriers tending to discourage 
n or render impossible attendance at the Exams. The various kinds 
of people who are concerned with electrical installation work 
cannot, by reason of their employment, always make the stipulated 
i} number of attendances ; while no provision at all exists for private 
3 students to sit for examination. The introduction of this conces- 
~ sion would have had surprising results in past years. Our own 
Exams. make us feel certain on this point. f 
'! . The final blow, the threat of “no Exam.,” is the more serious, a8 
other classes will promptly be dropped. We say “other classes,” 
because right at the beginning of the war some authorities 
straightway ‘‘ put the lid on.” : ; 
l To discourage this particular Exam., at a time when reoruits to 
~ the ranks of electrical workers are badly wanted, seems excessively 
- feeble. It can hardly be a question of expense, for the latter must 
be very nearly proportional to the number of examinees. 

We notice that the subject of gas fitting has not received a 
similar set-back. What have the I.E.E. and the E.C.A. to say to ` 
this ? 

Up to the session 1915-16 the prizes offered for ‘ Electric Wire- 
men's (now Installation) Work,” depended on the generosity of the 
Goldsmiths’ Company. Now there are none at all. Should this 
discontinuance of prizes be permanent, so far as the Goldsmiths’ 
Company is concerned, an excellent opportunity will be afforded the- 
LE.E., the B.E.A.M.A., or the E.C.A. of stepping into the breach. 

The Society of British Gas Indastriés, the Institute of Builders, 
the Institute of Plumbers, &c., do their best to foster their respective 
industries in this way. | l 

While the war is bringing home to millions of people the indis- 
pensability of electricity in various directions at the Front and in 
munitions works, it would almost seem that the authorities were 
bent on discouraging the study of fundamental electrical work 


otherwise “' electrical installation work.” 
A. P. Lundberg & Sons. 


om 
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- London, N., September 20th, 1917. 
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The Fusing of an Electric Wire. 


As wiring contractors, may we have the opportunity of supple- 
menting your contributor’s remarks after criticising the concluding 
paragraph. 

Your contributor: ‘ An electrical installation should be so good 
that after completion it can be left entirely to itself and almost 
forgotten.” i 

I.E.E. Wiring Rules 1916, 130: “ The value of systematically in- 
specting and testing apparatus and circuits cannot be too strongly 
urged. Records should be kept of all tests, so that any gradual 
deterioration of the system may be detected. Cleanliness of all 
parts of the apparatus and fittings is essential.” 

We think you will find that wiring contractors would like the 
latter rule to read as follows :—“ Systematic inspection and tests 
must be carried out periodically by qualified electrical engineers.” 

Before an installation is connected up, the authorities and the 
insurance companies concerned will, perhaps, be most exacting ; 
but afterwards the ‘‘ budding” electrical engineer fuses up with 
door keys and wire nails. In large installations, before the con- 
tractor has completed his work, invariably one of his wiremen or a 
labourer is approached, and in due course installed as the firm's 

electrical engineer; p good man no doubt under supervision, but 
not fitted for the post. 

Whilst the authorities assume their present attitude, this method 
is of more advantage to the customer until an accident or a fire 
occurs which calls in an Inspector. He is able to buy electrical 
material at a cheaper rate than the contractor can sell it to him, 
and, therefore, the customer receives the support and advice of 
travellers of some wholesale house, who, in turn, have had no 
experience of installation work. 

This, we submit, is the root of the eyil which brings the industry 
nto disgrace, and a remedy should be adopted. 

LL. E. Wilson. 


Manchester. September 1874. 1917. 


¢ 


The E.T.U. and the A.E.S.E. 


T should feel obliged if you could find space for the following 
vrrespondence that has passed between Sir Geo. Askwith and 
nvself in reference tothe Association known as the A.E.S.E. 

This Association, as the readers of your valuable paper well 
‘now, decided. at the outbreak of hostilities, to suspend operations 
uring the period of the war. They, forsooth, were going to make 
o effort to benefit the men employed in central and sub-stations ; 
s a consequence, the great bulk of their membership left them and 
xined the E.T.U. Now that our efforts are beginning to fructify, 
crtaim men want to resurrect this dead concern, and, of course, 
‘amt to be represented before Sir Geo. Askwith. If they were so 
nxious for the welfare of this section of the industry, why did 
ot they prepare working rules and conditions, and get into com- 
unication with Sir Geo. Askwith, &c.? Oh, no, But now that the 
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spade work has been done, now that an effort is being made by the 
E.T.U. to improve, not only the status of these men, but also to 
improve them materially, the A.E.S.E. suddenly appears on the 
scene, and one can see the hand of the capitalist behind it all. ., 
The E.T.U. recognises no other body as catering for these men. 
In London alone we have over 700 of them in our ranks to-day. 
with an ever-increasing membership, and we are not going to rest 


content until every central-station engineer, be he chief or 


switchboard attendant, is within our ranks. : 
W. J. Webb. 


“ September 20th, 1917. 


“ Dear Sir, —A large number of replies are being received from 
borough and supply companies, intimating that they are consulting 
their Committees or directors, &c. 

“Can you give me any information as to the Association of 
Blectrical Station Engineers, 26, Little Park Gardens, Enfield 
(W. J. Ebben, hon. general secretary), claiming to write on behalf 
of the executive staff of the central electrical and sub-stations— 
that is, the charge engineers—and requesting that facilities be 
given them to be represented at any conference ? l 

i “I am, 
“ Yours faithfully, 
“‘(Signed) G. R. ASKWITH. 


London, September 24th, 1917. 4 


“ W. J. Webb, Esq., 
_“ Electrical Trades Union.” 
| “ September 21st, 1917. 
“Sir Geo. Askwith. 
“Dear Sir,—Your letter of the 20th to hand ; and in reply, my 
Committee would like the result of consultations as rapidly as 


- possible. My Committee are aware that most of the Councils are 


in recess at the present moment, but the matter from our members’ 
point of view is very urgent. 

In respect to the Society you mention, my Committee do not 
recognise the Association as catering for the men concerned. They 
are not a Trade Union, and, until a fortnight ago, were dead, but 
evidently have been resurrected, either for the sake of kudos for 
certain individuals, or the benefit of the employers. 


“ Yours faithfully, , 
“ (Signed) W.J. WEBB, 
“ London District Secretary.” 


[In our opinion, no investigation made by Sir George Askwith 
can be complete without a hearing being given to the A.E.S.E. 
The suggestion that the ‘capitalist ” has anything to do with the 
A.E.8.E. is grotesque ; in suspending its campaign at the outbreak 
of war, the Association adopted the same patriotic policy as the 
E.T.U., which, with equal loyalty, abandoned the fight with the 
wiring contractors which was then in progress, and to misrepre- 
sent its motives at this time is unfair and in bad taste.—Eps, 


ELEC. REV. ] 


A Static Electricity Phenomenon. 


The correspondence on this subject reminds me of a similar 
experiencé I had some years ago, when long sparks’ were drawn 
from a steam leak at a joint on a Lancashire boiler stop-valve. 

The phenomenon is explained in the text-books of electricity and 
magnetism. 

By friction the particles of condensed water in the jet become 
charged, and, as Sir W. Armstrong found in his investigation with 
his hydro-electrical machine, he could produce sparks 5 ft. long. 

Wm. Frisby. 


Electricity Supply Department, Colchester, 
September 24th, 1917. 


N\ 


‘ 


Magnets and Magnetos. 


Will any reader kindly answer the following inquiries ? :— 

1. Permanent magnets: Where to obtain best steel for same, 
average value of B residual and max. value of B (sq: in.) when 
under process of magnetisation. 

Also given B (sq. in.) = 1,000 for a certain steel, what will be 
value of Aux in a path of reluctance Z ? i 

2. Publisher's name of a book on magnetos dealing fully with 
theory from a scientific standpoint, and giving all types, past and 


present. 
8. Details of most instructive works dealing with wireless 
\ 


telegraphy and telephony. 
B. E, F. 


Electrical Rain-Making in Australia.—In the course of his 
tour of the east-west railway the Minister of Works and Railways, 


Mr. Watt, inspected the rain-making device set up by Mr. J. G. 


Balsillie, late Commonwealth wireless expert, at Bookaloo, and, 
upon the evidence placed before him, decided that the experiments 
should be continued. Comparisons made and data collected over 
some 16 or 16 years indicated that Mr. Balsillie's scheme had 
induced an increased rainfall of between 50 and 70 per cent. in the 
Bookaloo area, about 50 miles west of Port Augusta. The Bookaloo 
apparatus had been shifted to Wynbring for further trials, which 
would be continued for a considerable period. The Government 
proposed to obtain two more plants from Mr. Balsillie, and, after 
consultation with the Government Meteorologist, use one in New 
South Wales, and, possibly, one in Victoria, in grazing and wheat 
growing areas respectively. The cost of each plant, with a full 
year’s upkeep, was about) £800; Melbourne Age, | C 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of new or improred 
devices and apparatus, which will be published if considered of 
sufficient interest. ` 


/ The Stansiphon. 


‘During the Christmas meetingg of the American Association for 
the Advancement of Science a saff -starting siphon was shown, the 
trade name for which is the Stansiphon. 

The self-starting device is shown in fig. 1, and consists of a bulb 
(4) sealed into the lower end of the tube (2) and an inner tube (5) 
sealed into the base of the bulb and reaching into the opening of 
the bulb at the top. Here the.end is somewhat constricted, and its 
size and position with respect to the top of the bulb are so adjusted 
that an “air trap “` is produced at (6). A small opening (7) is 
made at the lower part of the bulb. ~ 


Fig. 1.~A SELF-STARTING SIPHON, 


If the bulb be inserted to a considerable depth into the liquid to 
be siphoned, the liquid flows into the bulb through (7) and displaces 
the air, which with the water passing through the inher tube (5) 
rises in a broken column in tube (2) and flows out through the 
delivery tube (1). 

To operate successfully on ordinary liquids the Stansiphon should 
be immersed to a depth at least two or three times the length of 
the bulb. l , l 

A design has been made which successfully siphons acids from 
carboys, but owing to the heavy density of these acids it works 
relatively slowly as compared with water. Light oils such as 
kerosene and gasolene are readily siphoned by this method, but as 
yet a suitable design depending on this principle has aot been 
found for the heavier oils. 

The wide application of the Stansiphon is apparent especially in 
chemical laboratories, drug stores, manufacturing and other estahligh- 
ments where liquids and various solutions are in constant use. In 
transferring corrosive poisons or valuable liquids it obviates liability 
to accident or waste. . It should also have a wide application in the 
filling and emptying of all sizes of storage-battery jars. When a 
solution is to be kept “on tap” for instant use, a stopcock may be 
provided. These siphons in addition to glass are being made of 
brass, copper, zinc, lead, iron, hard rubber, &c. 

Application for patent rights has been made in the name of the 
inventor, GUSTAVUS A. STORM, but all rights, title and interest in 
the same have been assigned ‘to the Standard Scientific Co: of New 
York.—P. B. Perkins, in Science. a 


The “Autofrigor” Small Refrigerating Machine. 


Hitherto, the equipment available for producing cold—or rather, 
extracting heat—on a small scale by mechanical means has in- 
volved a good deal of skilled supervision and attendance in respect 
of belt drives, valves, manometers, and stuffing boxes, &c. A set 
designed to eliminate the necessity for any skilled attention, and 
hence to be suitable for use in private houses, has been placed on 
the market by the Elektrofrigor Gesell. (Berlin), and is described 
in a recent issue of #.7.Z. The working parts are extremely 


simple, and are assembled in the form of a vertical cylindrical ` 


unit. On top there is a squirrel-cage, three-phase, induction motor 
with vertical spindle and ventilated stator housing. This machine 
is mouuted on, and coupled directly to, a compressor, the cylin- 
drical casing of which is mounted on top and at one end of the 
refrigerator chamber. The latter is in the form of a rectangular 
chest, and access to it is obtained by a lid in the remainder of the 
top. Below the compressor, and entirely within the refrigerator 
chest, is the vaporising chamber, which is cylindrical in form 
but of corrugated metal, in order to give maximum cooling sur- 
face. The condenser is placed round the compressor housing, and 
is iteelf surrounded by a water jacket, through which water is 
circulated continuously. é 

Methyl chloride is used as the cooling medium. Vapour is drawn 
from the vaporising chamber by the compressor; and forced into 
the condenser. Thence, the now liquid refrigerant passes into the 
vaporising chamber through a reducing nozzle, and by its evapora- 
tion and expansion extracts heat from the surroundings. The ex- 
panded vapour is again drawn into the compressor and the cycle 
repeated. The whole vapour circuit is said to be sealed hermetic- 
ally, so that the cooling medium needs no replenishing. The cold 
box can, of course, be used for cold storage or for ice making. No 
particulars are available as to the power of the motor used, or the 


heat-extracting capabilities of the machine beyond the statement 
that “a temperature of —5° is reached after a few hours’ work. 
ing.” The only manipulation required is to open the cooling-water 
valve and close the motor switch when it is desired to start the 
machine. The advantage of the squirrel-cage motor in point of 
simplicity and absence of brush gear is obvious, but one fails to se 
the point of the recommendation (made by Æ.T.Z.) that a om- 
verter be installed to secure this advantage in the refrigerator 
motor, if three-phase supply be not already available. 


A Highly Sensitive Electrometer. 


Mr. A. L. PARSON, Chemical Laboratory, University of Cali- 
fornia, has devised an instrument in which the principle of 
workiny in a condition approaching instability is used to increase 
greatly the sensitiveness of the quadrant electrometer. The bor- 
shaped quadrants are replaced by flat sectors subtending about 70 
each at the centre and arranged as shown in fig. 2. Becane 
of the two large gaps between A and B’, and between 4’ and B, the 
needle hangs stably, as shown by the dotted lines, by virtue of 
electric forces quite apart from the torsion of the suspension. 
(Incidentally, this makes it possible to use a torsionless suspension 
or a float for the needle, which latter has been tried with some 
success.) If now a potential difference is set up between 44’ and 
BB’ the needle is deflected, at first nearly proportionately to the 
potential difference, and then less and less as the large gaps are 
approached. 

The approach to instability, and henoe an increase in sensitive- 
ness. is brought about by means of a mechanical device, which on 
turning a micrometer screw oan be made to widen the small gap 
between A and B and between 4’ and B’, thus making the needle 


el 


Fig. 2.—QUAPRANTS AND NEEDLE OF SENSITIVE ELECTROMETER. 


less and less stable in its central symmetrical position. In thi: 
way the sensitivity, which in the least sensitive condition is about 
3 mm. per millivolt at a scale distance of 5 metres, can be raised 
to as much as 60 mm. per millivolt easily, and with some care even 
to 150 mm. per millivolt. | 

A most important feature of the instrument is that, on account, 
of the relative unimportance of the thickness of the quartz suspen- 
sion, the sensitivity to potential differences is practically inde- 
pendent of the size of the instrument. The last model made, with 
a needle 1'8 cm. long. has a capacity of 9 cm., but this could with- 
out difficulty be halved by reducing the size of the instrament: 
and it might be halved again by omitting.one end of the needle 
and the pair of sectors below it. 

Although the sensitivity of the electrometer (with the ver 
efficient optical system used) is theoretically great enough to detec 
10— volt, it has not as yet been made steady enough to detect a 
isolated potential difference of less than about 3 x 10~ volt. The 
device was described in a paper presented to the National Academy 
of Sciences.— Scientific Americgn Supt. 


A New British Magneto. 
THE BRITISH LIGHTING AND IGNITION Co., LTD., of Tottenhsz: 


‘Court Road, London, W.C., have lately brought out a new type of 


ignition magneto, the B.L.I.C., H.L.8 type, specially designed for 
8-cylinder engines. Instead of being of the usual rotary armatur 
pattern, the armature has a stationary winding, and an iron sleeve. 


the latter revolving between the armature core and the pole shoe. 


Among the advantages claimed for the new machine are that it 
gives fout sparks per revolution as compared with only two it 
machines with rotating armatures, and that the windings, being 
stationary, are not submitted to any centrifugal strains. 


New Accumulator Plate Separator. 


A new accumulator plate separator, which is claimed to bea 
great advance on wooden separators, has lately been adopted in 
the batteries made by the WILLARD STORAGE BATTERY Co. o! 
Cleveland, O.. U.S.A. The new separator is stated to consist of 4 
rubber composition containing a very large number of thread: 
which act as wicks. The threads are about py in. long. and when 
wetted by the acid offer, it is claimed, little resistance to the 
passage of current. 6 i 


Emergency Storage of Coal.—In the Electrical Wort 
of August 18th, a simple and inexpensive method of unlosdisr 
coal on open ground is described. The railway wagons. witt 
hopper bottoms, are run on to a track, and the coal is deposited © 
the track and between the sleepers by opening the doors. The oval 
is pushed off the rails when the wagon is withdrawn by a balk © 
timber inserted in front of the rear wheels. When the whe 
length of track has thus been covered with coal, the track is} 
up and rests on the coal, and the process is repeated until the pl 
is 10 or 15 ft. high, when the track is relaid on the ground sad 3 
second pile is begun. To remove the coal, the track is laid on the 
ground alongside of the pile, and thevcoal is loaded into wagoos 7 
a locomotive crane... . 
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THE MUNICIPAL TRAMWAYS ASSOCIATION 
(INCORPORATED).—II. 


Tue decision of the Executive Council to hold the 16th annual” 
conference of the MUNICIPAL TRAMWAYS ASSOCIATION (INcOR- 
PORATED) at Blackpool, on Thursday and Friday of last week, 
was justiied by ah excellent attendance. Nearly 160 dele- 
gates, principally tramway managers, and chairmen’ and vice- 
chairmen of tramway committees, were present from all parts 
of tha Kingdom. In addition, there were present as guests, 
amongst others, Mr. H. E. Blain, of the London General 
Omnibus Co., Ltd., and Mr. W. G. T. Goodman, general 
manager of the Adelaide Municipal Tramway Trust, and 
President of the Tramways Association of Australia. 


Mr. Henry Mozley (general manager, Burnley Corporation | 


Tramways), the President, was in the chair, and he was sup- 
ported by Ald. S. Flint, J.P. (Leicester), the Vice-President, 
past presidents in Mr. P. Fisher (Dundee), Ald. H. Linsley, 
J.P. (Salford), and Mr. A. R. Fearnley (Shettield), the hon. 
treasurer and secretary pro tem., and by Sir J. W. Courtis, 
J.P. (Cardiff), and Ald. C. F. Spencer (Halifax), Members of 
the Council. a 

The Mayor of Blackpool, Coun. A. L. PARKINSON, J.P., ex- 
tended a civic welcome to the conference, and remarked that 
ithe time had arrived when the tramway committees of the 
country would have to,take into consideration the question 
of obtaining powers for the revision of fares. The railway 
companies and gas and electrical undertakings had had that 
power, and it was necessary in their case, when he found 
that 16 tramway systems in the country were not able to 
turn the corner financially, and when 20 systems only made 
a profit equal to no more than 6d. per 100 passengers. In 
Blackpool they had a good surplus profit, due to the large 
number of visitors, but their position was exceptional. One 
route, Marton, which they opened out some years ago, 
resulted in a big loss for several years, but the development 
of property and the increased rateable value had repaid the 
town many times over. 

Thanks to the Mayor were heartily given, after which Mr. 
Moz.ry, gave the presidential address, reported in our last 
issue. 

Tramway Finance. 

Mr. G. W. Hotrorp (Salford) read a synopsis of the paper 
on ‘‘ Notes on Tramway Finance,” of which we gave an 
abstract last week. | 

Ald. C. F. Spencer (Halifax), who opened the discussion in 
a lengthy speech, said the paper was of a more provocative 
character than usual, and he welcomed it on that account. 
He thought the question might be summed up under eight 
heads: (1) The question of national finance and its effect on 


- municipal finance, (2) the rising cost of wages, (3) the increase 


would mount still higher. 
authorities to be competing with the Government afterwards, ` 
thus forcing up the rate, and he thought the municipal autho- 
rities ought to go as. a united body to the Chancellor of the 
Exchequer, and suggest that it would be far better if the 
Government borrowed for the whole lot, and then lent the . 


in the cost of materials, (4) the increase in fare revenue, (5) 


the reduction of electrical power consumption, (6) the costli-, 


ness of Parliamentary procedure, (7) the weakness and 
strength of municipal administration, and (8) a new adoptive 
policy. The question of finance was an exceedingly complex 
one to-day. Before the war, local authorities in Lancashire 
and Yorkshire were able to borrow at about 34 per cent. 
Now, owing to the great cost of the war and other causes, 
the money rate had advanced, and as, after the war, the 
demands were likely to be very heavy, the rate of interest 
They did not want the local 


money to, the local authorities at a uniform rate. He was 
sorry to see the reference to the suspension of sinking funds. 
The suggestion was made in a Manchester paper some time 
ago, and within 10 days he received 500 letters in reference 


to the matter. 


The popular idea of suspension was repudia- 


tion, and it would be better if they asked Parliament to 


remove restrictions, and to enable tramwa 
raise the fares. 


He did not believe in local authorities 


saddling their undertakings with the heavy incubus of rate 
relief, and he thought that not more than 1 per cent. on its 
capitalisation should be paid by the undertaking to the local 


authority. 


thought there ought to be a uniform adjustment on this 
question, whilst their workmen ought not to be treated as if 


they were automatic machines. 


Regarding fares, they were 


hide-bound by Parliamentary precedent, and he was inclined 
to say, with -Lord Milner, ‘‘ Abolish precedents and damn the, 


consequences.’ 
fresh air, and tramway fares. 


Everything had gone up in price except rain, 
Ald. Spencer advocated the 


establishment of power stations near the sources of coal and 
water ‘supplies, the current to be. distributed to the local 
authorities, and condemned the present method of generation 


as most waste 


ful. He also urged that the tramways com- 


mittee should have such statutory powers that its decisions 


could not be upset by the mere caprice of the 


Council as a 


whole. They should have a more commercial administration, 
and a greater continuity of policy. 


i a 


authorities to — 


Wages had got to the breaking-point, and he - 
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Mr. ARTHUR ELLIS (engineer and manager, Cardiff Cor- 
poration Tramways) said that many municipalities, including 
his own, were inclined to regard the Board of Trade Depart- 
mental Committee on Electricity Supply with great suspicion. 
Local authorities ought to have more representation upon it. 
He was the chairman of the Linking-up Committee for South 
Wales and Monmouthshire District, and they, like Lanca- 
shire and Cheshire, were going to try and show that the 
Board of Trade Committee was not likely to be required in 
settling this question. As to increased fares, he believed that 
the working classes, who did not know how to spend their 
surplus wealth, would: pay them willingly. He condemned 
the present method of settling disputes through the Com- 
mittee on Production, as it seemed that the employés had only 
to threaten the Committee to get what they wanted. They 
had every desire to be fair to the employés, but they did not 
like their hands being forced. At Cardiff they carried their 
own insurance, with the result that after paying one-half of 
the premiums which a company would require they had 
saved £20,000 in 14 years, and had a good reserve. 

Ald. R. T. Fretcuer (chairman, Wigan Tramways Com- 
mittee), referring to the rise in interest, asked why they 
should pay interest at all on borrowed money. He suggested 
that municipalities could issue notes, to be repaid at a certain 
period, but bearing no interest, and there need be no repudia- 
tion of the sinking fund. | 

Bailie M. W. Montcomrry (chairman, Glasgow Corporation 
Tramways) said that their experience had been that as they 
had reduced the fares or increased the stages the trafic had 
gone up by leaps and bounds. Their halfpenny fares were 
very profitable, but their conditions might not apply to other 
localities. If all fare restrictions were removed, private com- 
panies would have monopolies that would be prejudicial to 
the public interest. ‘ i 

Mr. R. J. BisHop (vice-chairman, Walthamstow District 
Council Tramways Committee) said his Council sat from 
7 p.m. to 6 a.m. next morning before it decided to abolish 
halfpenny fares, but the step had proved a thorough success, 
and had been the means of turning a deficit into a profit. It 
set an example which had been followed throughout the 
London area. 

Mr. W. Murray (general manager, Walthamstow) said that 
their experience of car meters to check the consumption of 
electrical current had been very successful, and had been the 
means of saving thousands of pounds. 

Coun. Dan IrvinaG (vice-chairman, Burnley Corporation 
Tramways) said that anyone who had listened to the discus- 
sion would be justified in assuming that they were an asso- 
ciation of privately-owned tramiway companies, the sole object 


' of their existence being the making of profits for shareholders. 


The principle of municipal ownership was public utility, 
without thought of profit. Public utility was altogether 
superior to profit, or ought to be so, and he thought the time 
would come when tramways would be free to all who re- 
quired to use them, just as roads and bridges, over which a 
toll had once to be paid, were now free to the public. 

Mr. W. G. T. GoopMan, at the request of the President, 
gaye an interesting statement on tramway matters in. South 
Australia. There, he said, they had not adopted workmen’s 
fares, but they had special fares for children, and they found 
that it brought traffic from other sources. On the question 
of power consumption, it would be impracticable to adopt car 
meters as, owing to labour conditions, they often had to - 
change their car crews seven times a day. They had a pro- 
perly constituted authority to settle matters in dispute be- 
tween employers and employed, and the system worked very 
well, as it relieved the management of a great deal of respon- 
sibility. If, however, there was an authority to fix wages, 
there ought also to be one to fix fares in accordance with the 
increased expenses. 

Coun. Fryer (Birmingham) said there was danger in the 
suggestion that a tramways committee should be regarded as 
separate and distinct from other municipal undertakings. It 
was an integral part of the municipal organisation, and he 
disliked the term ‘trading -departments °” when they per- 
formed a great public service. If a tramway undertaking, 
maintained on a sound and stable financial basis, with its 
management properly remunerated, and its employés working 
under decent conditions, made profits, then it was assuredly 
worth while to deflect some of those profits to helping on the 
prosperity of the town. 

The Prestpent defended workmen’s fare traffic, which he 
considered to be very profitable, and said ‘that at Burnley 
they found no difficulty in differentiating between those who 
were entitled to reduced fares and those who were not. 
Parcels traffic was highly profitable—75 per cent. of the re- 
ceipts were profits—if it was properly managed. 

Mr. HOLFORD, in replying to the discussion, said the ques- 
tion of finance was one over which the tramway committees 
-had little control. The local authorities were seeking in- 
creased representation on the Board of Trade Committee on 
Electricity Supply. He did not think they were out to make 
profits, but they wished to avoid losses, and if profits were 
made on tramways he did not care how they were applied, 
so long as the systems were maintained in a sound financial 
condition. He thought it would be a long time before tram- 


ways became free, and, personally, he woul’ not like to have 
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to manage such a system. He thought free food and free 
Water -onght to precede free travelling. 


The Rule of the Footpath. 


Mr. J. DALRYMPLE (general manager, Glasgow Corporation 
Tramways), who should have opened a discussion on ‘* The 
Rule of the Footpath,” was unable to be present owing to 
the Royal visit to the Clyde, and his notes on the subject 
were read by Bailie MONTGOMERY. The point raised was as 
to whether or not it was time that the rule of the road 
regarding pedestrians to ‘“‘keep to the right” should be 
altered so as to be the same as for wehicular traffic, ‘* keep 
to the left.” From a tramway point of view, it was an im- 
portant question, as uniformity would tend to prevent) con- 
fusion, and so avuid accidents. Of 87 tramway authorities 
eircularised, however, 39 had not given the matter considera- 
tion, 15 had come to no decision, and a like number had 
expressed approval. In one case the change had been made, 
and only three had put forward objections. l 

Coun. T. Cansy (vice-chairman, Huddersfield Tramways) 
said his Council had discussed the matter, but felt that it 
was more of a national than a local one. If adopted, how- 
ever, it would be of great benefit. — 

Mr. H. E. Brain (London General Omnibus Co.) said this 
was a matter of much greater importance to traction people 
than they might imagine. In the Metropolitan area they had 
46,000 street accidents in a year, of which 800 were fatal. 
When he joined his company the accidené record and the 
amount paid in claims were phenomenal, but at the end of 
four years they had reduced their claiins costs by £50,000 per 
vear. In analysing the claims, it was found that if the rule 
of the footpath had been reversed three-fourths of the fata] 
accidents could have been avoided. In the London. district 
38 authorities were in favour of the change, and only eight 
against. Mr. Blain also referred to the success of the ‘‘ safety 
first ” campaign. 

Sir J. W. Courtis (chairman, Cardiff Corporation Tram- 
ways) suggested that the Home Office should be approached 
by a deputation on the matter, and this was supported by 
Mr. A. H. Scorr, J.P., L.C.0., and Ald. Spencer, Halifax. 
Other speakers, however, pointed out that the present rules 
of the road were largely. ignored both by pedestrians and by 
drivers of vehicles. 

It was decided that the Home Office and the varioug local 
authorities should be communicated with on the subject. 


Differentiation in Fares. 


Mr. W. Murray (general manager, Walthamstow) then 
presented his paper on “ Differentiation in Fares,” which was 
reported last week. 

Coun. J. Moon (deputy-chairman, Plymouth Corporation 
Tramways Committee), who opened the discussion, said he 
thought the present concessions were largely the result of 
weak-kneed management in the past. If concessions had to 
be made to workmen, blind people, «&c., by tramway com- 
mittees, then other committees should do the same. Tram- 
ways were business undertakings, and not philanthropic 
undertakings. | 

Ald. BROADLEY (Halifat) contended that workmen’s cars 
paid, and said that if they could have the same loads through- 
out the day they could afford to run at workmen’s fares. 

Mr. W. J. McComBe (tramway manager, Hull) said they 
carried the workman.there two miles and seven-eighthbs for a 
halfpenny, and the traffic was a profitable one, but this was 
a question which every municipality must decide for itself, 
having regard to its own-conditions. 

Mr. WM. CLouGH (general manager, Burv Corporation 


Tramways) pointed out that Mr. Murray, in instancing the ~ 


success of a halfpenny- fare over the High Tevel Bridge at 
Newcastle, did not mention that this was a case where it 
was as cheap to ride as to walk, as, though the distance was 


only a quarter of a mile, every foot passenger had to pay a ~ 


halfpenny toll. 

Mr. A. Ewuis (Cardiff) said that owing to the whole of 
their industries centring at the docks, workmen's cars, at 
four and four and a half miles for a pennv, were a distinct 
loss, as the cars had to run back empty,whilst in the evening, 
at the busiest time, they had to put aside 33 cars for the 
purpose of-taking the men home again, with the result that 
often ple who would have paid 24d. for the journey had 
to walk l 

Mr. R. J. BisHop (vice-chairman, Walthamstow) said their 
cars were running practically empty from 10 a.m. to 5 p.m.. 


and he did not think that Mr. Murray should have saddled . 


the whole cost upon the workmen's cars. The probability 
was that if the workmen’s cars were taken alone it would 
-be found that they paid. 

Mr. P. FisHer (general manager, Dundee) spoke of the 
great success of cheap fares there, where the maximum was 
one penny, but Mr. W. J. Squires (vice-chairman, L.C.C.) 


said he did not think the halfpenny fare would come back 


in London. | 

Mr. Murray, in reply, said he was satisfied that workmen’s 
fares were not of much use, and that since they had abolished 
halfpenny fares and increased workmen’s. fares by 50 per 
cent. their traffic receipts had risen fully 4d. per mile. 

Mr. ARTHUR Euis (Cardiff) read a paper on ‘‘ The Develop- 
ment of Tramways,” but the discussion was adjourned until 
the following day. 


a 
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The Development of Tramways. 


To opening the discussion on Friday morning, Coun. C. 
Raine, J.P. (vice-chairman, Hull Tramways Committee), sai 
that although Mr. Ellis had entered upon the somewhat 
dangerous sphere of prophecy, he was perfectly justified, for 
they all recognised that great changes would be made in the 
future in every phase of life, and probably in none more than 
tramway traction. The possibilities of development of passen- 
ger and goods traffic seemed to be overwhelming. The great 
difficulty, was in joining up the urban and the suburban dis. 
tricts for the benefit of both. A point to which attentions 
might be given was the provision of transit facilities for the 
people Who lived in congested areas off the main thorough- 
fares of our cities, and who were entitled to have such facil: 
ties equally with those who lived on the principal roads. He 
thought -that railless trolley cars might be used here with 
advantage. The present system, by which they had to go to 
Parliament when they wished to extend their systems, should 
be relaxed. . j 

Mr. A. R. FEARNLEY (general manager, Sheffield) suggested 
that Mr. Ellis held the motor ’bus, as a factor in develop- 
ment of trafic, much too lightly. For the past four and a 
half years Sheffield had been largely developing rural trafic 
by motor ‘buses, with most satisfactory results, for they had 
built up a traffic carrying 6,000,000 passengers per annum. 
with receipts amounting to £40,000. He suggested that there 
was a great deal to be done in developing the riding habit. 
seeing that out of a number of towns of which he had detail: 
there were only eight in which there was an average of over 
200 rides per head of population per annum, whilst there 
were 58 between 100 and 200, and 37 below 100. Through- 
running and linking-up of systems were great features in the 
development of the riding habit. 

Mr. N. J. Youna (general manager, Newport Tramways) 
said the time was ripe for the consideration of housing, town- 
planning, and tramway development as part of one combine 
scheme, and he thought there ought to be some measure ci 
national assistance in the matter. Why should not Grea‘ 
Britain be divided into representative districts, worked under 
Government control, and grants be made to assist tramway- 
extension where necessary ? l 

Ald. W. ©. Fenton (vice-chairman, Sheffield) objected to 
the idea, as tramways were a local, not a national, question. 
and Government control might mean interference with loca! 
authorities as to where extensions should take place. He 
believed in the American idea, that the provision of tramways 
made for population, and he advocated a bold policy in this 
matter. 

Mr. A. Baker (general manager, Birmingham) said the 
present method of Parliamentary control over the schemes oi 
local authorities regarding tramways was simply monstrous. 
If a Council wished to extend its system in its own ares !t 
should have the power to do so, and though some form of 
control might be necessary where the interests of two or 
more authorities were concerned, some less costly procedure 
than the ‘present one ought to be possible. 

Ald. Srencer (Halifax) referred to the question of good: 
traffic by tramcars as being one of vital importance, both frou 
a departmental and from a national point of view. Hein- 
stanced the case of a company with which he was connected. 
and which had made arrangements with the Leeds Corpor. 
tion Tramways Committee for the carriage of the raw mate- 
rial in the industry from its source to the manufactory. Ui 
100 horse-carts and wagons, 80 had been taken off the roads. 
and the Leeds Corporation would be carrying goods to th 
extent of 50,000 tons per annum by the end of the vear. It 
had paid his company, and he believed it had paid the Leed: 
Corporation. The development of this idea would prove ii 
great national value. As to railways, he believed their grea 
extension iù the future would be towards electrification. 

Mr. A. H. Scorr (London) suggested that aomething ver 
tangible might be done towards the reduction of. food pne: 


-if municipalities were able to provide facilities for bringr- 


agricultural produce direct from the urban districts to ther 
own public markets. 

Mr. ELLIS, in reply to the points raised, pointed ont thit 
at Leeds the Corporation Tramways Committee bad bee? 
able to do much in the way of developing goods traffic for wx! 
work through the present system, by which it was on! 
necessary to convince. the responsible Minister that the exter 
sion was a desirable one in the national interest, for not on! 
permission to be given to go on, but valuable wayleaves ar 
privileges to be obtained. It would be a pity if somethin: 
of this sort did not continue after the war. In consdenr- 
the extension of tramways into outlying areas, it was ve" 
necessary that something should be done to protect the publ» 
against the enhanced value of the land along the route. Whe 
there was any suspicion of a ‘tramway being extended th 


. land was bought up,'so that future development was retarde! 


by exorbitant prices. 
| Business Meeting. 


The annual business meeting followed, at which the refi! 
and balance-sheet were adopted. The PrestpEnt made rele 
ence to the loss which the Association had sustained by 8 
deaths of Ald. J. Brodie, J.P. (chairman of the Blackp 
Tramways and Electricity Committee), and of Ald. J. Mie 
J.P. (chairman of the Bolton Corporation Tramways Cor 
mittee, and a former vice-president). 
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Ald. S. Fut, J.P. (chairman, Leicester Tramways Oom- 


mittee), the Vice-President, was unanimously elected Presi- 


dent, and Mr. T. B. Goopyer (manager, Croydon Tramways 
was elected Vice-President. i à pee) 

Mr. A. BAKER (Birmingham) and Mr. J. M. McE roy (Man- 
chester) were re-elected members of the Executive Council. 
For three vacancies for councillors or aldermen there were 
nominated Ald. Spencer (Halifax), a retiring member, Ald. R. 
Wood (Stalybridge), Coun. R. Mayne, J.P. (Newcastle), Coun. 
J. Timpson (Portsmouth), and Ald. W. G. Wylie (South 
Shields). The three first-named were elected. 

Mr. J. F. Simpson (Preston) was re-appointed auditor, and 
Messrs. E. R. Pickmere (town clerk, Liverpool) and Mr. 8. F. 
Sunes (town clerk, Ilkeston) hon. solicitors. 

On the proposition of Mr. Baker, the Association placed 
on record its appreciation of the valuable services rendered 
as hon. secretary and treasurer by Mr. C. J. Spencer, of 
Bradford, who had resigned his office, after five and a half 
years’ successful work, in order to take up duties under the 
Admiralty. It was decided that Mr. Spencer be elected hon. 
treasurer. 

Mr. A. R. Fearnley’ (Sheffield) was elected hon. secretary, 
and was heartily thanked for his services. 

The new President, Ald. Flint, moved, and Ald. Wylie 
(South Shields) seconded, a vote to Mr. Mozley for his ser- 
vices in the chair, and thanks to the Mayor and Corporation 
af Blackpool for the welcome and facilities given for the con- 
ference were heartily accorded on the proposition of Ald. 
F. A. Dansford, J.P. (Southampton), seconded by Coun. Fryer 
(Birmingham). Mr. Charles Furness, Blackpool’s ‘borough 
electrical engineer and tramway manager, fittingly replied. 
Later the delegates were entertained to luncheon by the 
Blackpool Tramways Committee. Coun. R. Holt, J.P., the 
Deputy-Mayor, and chairman of the Committee, presided. 

From every point of view the conference was distinctly 
successful, and the view was expressed, that in future, as 
before the war, it ought to extend over three days in view 
of the many important tramway questions which call for dis- 
cussion and decision. 


` 


——— 


WAR ITEMS. 


Glass Order.—In the ‘‘ London Gazette ” for September | 


Alst will be found a copy of the Glass and Glassware Order 
of the Ministry of Munitions, prohibiting the manufacture, 
supply, or delivery of any chemical or electric lamp glass, &c., 
except under specified conditions. Full explanatory notes 


are given. 


The Cockerill Works.—‘‘ Les Nouvelles,” of Maastricht, 
states that the Germans are completely destroying the 
Cockerill ironworks at Seraing-sur-Meuse. The iron girders 
have been removed, and all the blast furnaces are being blown 
up.—Times. a 


= War-time Wages in Germany.—The “ Labour Gazette ” 
in an article on “The Course of dustrial Wages in Germany 
during the War,” gives the following figures relating to 
wages in the metal, engineering, electrical, chemical, and 
pottery groups of industries :— — 

: Average earnings per day. - 


Men. - Women. 
Trade group. March, Sept., Inc March, Sept., Inc 
1914. 1916. % 1914. 1916. a 

s. d. s. d - 8. à. 8. d. 
Metal.. : see . § 5 11 445 2 0 4 0 99°5 
Engineering a . 5 8 711 48°0 2 3 3 10 70°23 
Electrical .. av . 45 7 4 64-6 2 8 4 9 "745 
Chemical .. sa ic 5651, 6 9 34°23 4 8 6 50°4 
Stoneworking and pottery 4 5 5 4 21°3 1 8 2 2 81°1 


Owing to the limited number of industrial concerns covered 
by the inquiry, as well as to disturbing influences resulting 
from war conditions, the German Department of Labour 
Statistics are of opinion that any conclusions drawn from the 
foregoing figures as to the movement of the level of wages 
in German industry during the war must necessarily be sub- 
„ject to certain reservations. No reference is made in the 
source to the question as to how far increased earnings may 
be due to the working of overtime. - 


Protected Trades Certificates.—At Bermondsey, attention 
was again drawn to the indiscriminate granting of certifi- 
cates under the Protected Trades Schedule, when a ware- 
houseman, employed by a firm of Lancashire cotton ‘waste 
manufacturers, stated he had received a certificate, although 
no application Was made for it either by his manager in 
It was sent to him from Lancashire. 
The Military Representative said he had to draw attention 
to the granting of four certificates under the Trade Protec- 
tion Schedule. Three men were described as. unskilled 
labourers, two 20 years old, both single men, and the other 
Ə years old, whilst the fourth was an unskilled millhand, 
18 years old, all having obtained certificates. Coun. W 


Shearring said the granting of these certificates in this indis- 


criminate way ‘was most unfair to traders and large em- 


' with matters relating to, roads, 
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ployers of labour, and also to the Tribunal, who were called 


* upon to send married men with large families into the Army. 


The Military Representative said if a firm was on the Govern- 
ment list they automatically received protection cards for all 
their employés over 19 years of age classified B1 (garrison 
duty abroad), or in the lower medical categories, no matter 
what the men did. The Tribunal decided to ask the Badges 
and Protected Trades Department to receive a deputation 
on the question within the next fortnight. If no reply was 
received or a satisfactory solution arrived at in the mean- 
time, the Tribunal decided that they would suspend the hear- 


ing of all further applications for exemption. 


Municipal Tramwaymen in the War.—A return submitted 
to the members of the Municipal Tramways Association, at 
their meeting last week, showed that of 84 municipal authori- 


ties replying to the queries, the number of tramway em- 


ployes at normal times was 55,208, and that 29,268, represent- 

a percentage of 53, had joined the Forces. The amount 
paid to dependents of employés serving with the Forces 
totalled £1,437,603, or an average allowance per man of 
lis. 4d. per week. The amount collected on the cars for 
various national and other objects was £84,509, and tram- 
way employés had contributed £38,170 to various relief funds.. 
On 76 systems women conductors were employed, the number 
totalling 11,757, and on 18 systems there were women drivers 
numbering 611. Twenty-six undertakings employed auxiliary 
drivers, male, these totalling 564.00 °«20°~O 


A French Advisory Council,—According to the “ Board 
of Trade Journal,” there has just been published in a French 
journal the text of a Presidential Decree of September 9th, 
creating a Conseil Supérieur des, Travaux Publics (‘‘ Superior 
Council of Public Works’’) to examine and advise on the 
economic, and financial questions coming 
within the province of the Ministry of Public Works (Under- 
Secretariat of State for Transports). | The Council is to con- 
sist of (1) the members of the existing Conseil Général des 
Ponts et Chaussées; (2) members of Parliament and of cer- 


Works from professional associations concerned in the execu- 
The Council 1s 


to be divided into four sections, of which the first will deal 


‘vehicles, ‘and the distribution of electric energy; the second 
will deal with questions affecting navigation, the manage- 
ment and utilisation of water and water-power (floods, 
hydraulic works, &c.); the third, with matters relating to 
ports (works, the regulation of harbours and lighthouses, the 
rovision of buoys and_beacons, and coast erosions); and the ` 
ourth with matters affecting railways. | 
After the War.—Dr. Addison, Minister of Reconstruc- 
tion, addressing @ meeting at Huddersfield, said that what- 
ever steps were taken to deal with the problems of recon- 
struction, we must rely in the ‘main on people helping 
themselves. ‘The Germans had been busy at the wor of 
reconstruction for some time, and they had been endeavour- 
ing in different parts of the worlfl to secure the supply of 
raw materials that our people would need. They were still 
making extensive efforts to acquire control of great mineral 
deposits. d éven tried to buy them i England 
during the war! Dr. Addison said that the unemployment 
problem ought not to be so formidable as it looked, but we 
must prepare to cope with the difficulties that might arise. 


Over a million męn 


` places kept open; another large class would be immediately 


required on shipbuilding and the railways at home and 
abroad. ‘There would be big demands in many trades, but 
the provision of raw materials was essential. Shortage of 
ships had a gravated the shortage of some materials. The 
more the ers did for themselves to remedy this the better 
he would be pleased, and he proposed to consult the traders 
themselves as to how best to do it. 
importance that the manufacturers should overcome their 
differences and co-operate. The Government had had 4s one. 
of their chief difficulties the securing of such < 
In the past we had not made enough use of brains. f 
trained scientific men who had overcome the difficulties of 
supplying our armies, had in the past been paid salaries 
which were à disgrace. : 

way to overcome war's devastation. To secure such increased 
productivity we needed :—Co-operation between Capital and 
Labour; better conditions of life; better training; and better 
industrial methods. One of the chief reasons why Germany 
had invaded our markets was by organisation 1n buying an 

in selling; we must do the same. . As a resul 
tion of the results in factories where efficiency prevailed, he 
was able to mention one case where although wages had in- 
-creased by 20 per cent., production costs had fallen by 29 


cent. 
st CG. H. Roberts, Minister of Labour, speaking in London 
on Sunday, referred to plans for the return of soldiers to 
civil life. . He recognised that public opinion would not 
tolerate procrastination in this matter. The men were re- 
cruited for the duration of the war, and they were fbrmu- 
lating plans for carrying out that undertaking; but, of course, 
it would take some time. They might have to enjoin patience, 
but everything practicable would be done to expedite demobili- 
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sation. The men for whom situations were weining would be 
rėturned earliest. Every man would have a month’ 

_ with full pay and full allowances. The men would have the 
right of unemployment: benefit at the rate of at least 10s. per 
week. They were going to increase the number of Labour 
Exchanges and extend their functions. In regard to muni- 
tion workers, the plans were not so complete, but they would 
be dealt with on very similar lines. 


To be Wound Up.—The following company is to.be wound 
up under the Trading with the Enemy Amendment Act, 1916 :— 

The Chicago Raw Hide Co., Ltd.. Hythe Road, Willesden, London, 
N.W., machine belting manufacturers. Controller, A. P. Ford, 
4B, Frederick's Place, Old Jewry, London, E.C. f 


- 


es dar Applications.—At the Marylebone Tribunal, 
Mr. V. J. Malton, aged 29, married, O 2, electrical contractor, 
of St. John’s Wood, applied for further extension. He had 
been given four weeks’ extension to enable him to find work 


of national importance, but, being offered as a substitute, 


had refused to take a job because he was offered 94d. an hour 
instead of 1s. 1d., the Trade Union rate. The Military Repre- 
sentative said that Malton would be an exceedingly useful 
man in the Army. The Tribunal thought the man would 
have been wise to accept 94d. The Army wanted men who 
could do the work that he could do. The application was 
refused. i | 

Bexhill-on-Sea Tribunal, after a review, has granted six 
months’ conditional exemption to W. H. Wakefield (38, B 8), 
clerk at the Corporation electric light works. : 

The Hull Tribunal.has granted exemption until January 
lst to a brake adjuster appealed for by the Corporation tram- 
way department. The man is the only adjuster left for 100 
cars. | 
_ _At Lewes, on a review, conditional exemption held by a 

shift engineer (26, Class A) at the electric light works was 
cancelled, and three months substituted. The: man stated 
that he joined the Army two years ago, but was sent back 
' to civil work. 

At Buxton, an electrical engineer who appealed stated that 


he was in poor health, and would break down if he had to . 


join up.. He was exempted until March 18th. Similar time 
was given to two other electricians. and a third had his 
appeal respited for a month to enable him to secure a Trade 
Protection Certificate. 

Before the West Kent Appeal Court, renewed exemption 


was sought by F. Butcher (34), electrician, of Bexley Heath. - 


The appeal was dismissed, and time to enable him to wind 
up his business affairs was refused. 

At Deptford, four months’ exemption was allowed to E. 
~ Brown (39), who is in sole charge of the electrical machinery 
at a local cattle food works. i 

At. Brighton, a firm of electrical engineers, appealing for 
an electrician (39, B2). stated that he was tbe only man 
left out of a staff of 18. He was employed on hospital and 
Government work. and the absolutely necessary installations 
for business people. Three months were conceded. 

At Folkestone, a review was made of the case of A. H. 
Jenkins (31), chief clerk “to the Electricity Supply Co.. Ltd. 
Col. Daniel said that a suitable substitute in the person of 
a clerk from a bank had been found, but the company would 
not accept him. The substitution authorities considered that 
the substitute could have been given a month’s trial. On 
behalf of the company, it was stated that the man sent as 
a substitute was not fitted for this particular work, and was 


evidently inefficient. Exemption was continued until a suit- 


able substitute is found. The same decision was arrived at 
in the case of Mr. Dixon (21), switchboard attendant. In 
this instance, the substitute offered was 48 years of age, and 
had left the Twickenham sub-station on the ground of ill- 
health, and was not fit for any position needing experience 
and initiative. Other substitutes refused were a man recom- 
mended for direct-current work only, and a telephone fitter 
and jobbing electrician. l 

Dartford Rural Tribunal has granted six months’ exemp- 
tion to F. H. Luff (30). electrician, of Stone. 
- At ’Tring, the Grand Junction Canal Co. apnlied for ex- 
emption for J. Mead (24. Class A), charge hand of the elec- 
trical plant at Tring Ford. Exemption until October 7th was 
allowed. | 

At Bath. Military appeals were made against E. T. Cooke 
(35, C1), electric tram driver, and H. Shrubsole (32. Class A). 
fitter and spare driver, emploved by the Electric Tramways 
Co. The manager said that Shrubsole, although an inspector, 
had been doing fitting, &c., owing to the number of men 
released for the Army.’ In the case of Cooke. conditional 
exemption was continued, and in respect of Shrubsole_ the 
T: was allowed, and the certificate of exemption can- 
celled. f 

At Southwark. Messrs. Hotton & Hodgson. electrical engi- 
neers. applied for the further exemption of F. W. Hotton, 
son of one of the principals. 26 vears old, fit for garrison duty 
at home (C1). He was described as an engineer. but Mr. 
Hotton, sen., claimed that his son was in a certified occupa- 
tion, ar he was a tool setter, having served his apprentice- 
ship to tool making and setting. He was solely employed 
now on this work. He was granted conditional exemption 
as being in a certified occupation. on condition that his inden- 
tures of apprenticeship were produced for inspection. 


s holiday ə 


BUSINESS NOTES. 


reports that in manufactures of iron, copper, tin, and lead, and their 
compounds, the United States supplied during 1916 over 93 per 
cent. of the import trade, the increase in electrical goods more than 
equalling Germany's loss; but, he adds, after the war American 
manufacturers may have to méet vigorous competition in these lines. 
especially as Germans contro] the largest electrical installation in 
Guatemala, and their concession is practically a monopoly. The 
further development of electric lighting and power in small unit: 
on the larger coffee, cane, and other plantations, offers an oppor- 
tunity that can be safely sought. ‘‘ Ninety-five per cent. of 
Guatemala’s industrial and agricultural machinery was imported 
from the United States in 1916. There is a decided preference for 
American industrial machinery, but as the country is purely agri- 
cultural there is little demand for other than repair machinery and 
small power plants for sawing lumber and cleaning coffee. As the 
most progressive ‘fincas’ or plantations are owned or managed by 
Germans, machinery of German make was preferred before the 
war. This handicap has been largely overcome, and, with careful 
handling, the trade can be held by the United States. All the rail- 
way material imported in 1916 was of American manufacture. a 
the railroads of Guatemala are owned by American capital. Other 
lines are projected, and the market for their supplies will be 
competitive.” 


Electrical Affairs in Jamaica—According to an American 
Consular report, American manufacturers furnish most of the elec- 
trical supplies and equipment used in Jamaica. The imports are 
grouped separately under two headings, as follows :—(1) Apparatus 
necessary for generating, storing, conducting, converting into 
power or light, and measuring electricity ; and (2) telegraph and 
telepbonic wire and apparatus. The imports of both groups fall 
under the list of ‘articles admitted duty free. During 1914 the 
imports of the first group amounted to £10,250, and in 1916 to 
£6,804, and the second group to £1,393 and £1,318 respectively. 
The reason why American equipment representa a large percentage 
of the imports is that in many instances the original installations 
consisted of American equipment. In Port Antonio district. 
embracing the parishes of Portland and St. Mary, there is ov 
electric light plant and one telephone exchange, both located in 
Port Antonio. Both plants are relatively small, but well equipped. 
The Port Antonio Electric Light Co. has a capacity of 190 Kw., and 
furnishes electricity for lighting purposes only at the rate of 1:. 
per Kw. There is no demand for electricity for power purpose 
The Port Antonio Telephone Co. has 52 instruments installed in 
the town. Practically all the supplies required by the local trade 
are handled by the operating company. In general. the equipment 
is much the same as that in use in the United States, although 
somewhat antiquated. This applies particularly to lampe, switches. 
telephone instruments, &c. Electrical accessories such as irom. 
fans, vibrators, and cooking utensils have no sale, owing to the fac: 
that the local electric light plant operates at night only. 


The Trade of Guatemala.—The U.S. Consul in Guatemala 


Trade Inquiries, —Russia.—An engineer at Ekaterinodar. 
who proposes to open, after the war, an office and depot for th 
sale of machinery, Kc., desires to receive catalogues, placards, ilius- 
trations, photographs for. lectures and for lantern slide advertise 
ments from United Kingdom electrical and engineering firms an 
works manufacturing electrical goods, &se. Name and address can 
be obtained from the *Department of Commercial Intelligence 
73, Basinghall Street, E.C. 2 (Reference No. 333). 

DENMARK.—A Copenhagen firm which intends to inaugurate i 
commission business wants to get into touch with United Kingdon 
manufacturers of electric cable, various kinds of wires and wir 
rope. brase, copper, chinaware, &c. British goods only are to ® 
dealt in to replace German goods, which are still prominent. 
Activities will be extended to cover Scandinavia, and eventually 
Russia. Name and address from: the Department*, as abr 
(Reference No. 334). 


Auction Sales—Mr. T. H. Grirritas will sell b 
auction on October 3rd, at Longton, Stoke-on-Trent, the premiss 
machinery, and effects recently in the occupation of Messrs. Adam: 
Bros., electrical engineers, Longton. For particulars see our alwer- 
tising pages to-day. 

THE ASSETS AUCTION Co. will sell by auction on October 3rd 
at 129, Newington Causeway, London, the stock of an electri. 
goods factor. For particulars see our advertising pages to-day. 


France,— Under the style of Société Franco-Americail 
Scholak, Varda et Cie, there has been formed in Paris, at 6, Avent 
Perrichont, a company with a capital of 52,000 fr., for the mant: 
facture of electrical apparatus. l 

The Société X. Huschard et Cie., of 10. Rue Nouvelle, Par- 
electric suppliers, has been dissolved. 

There has just been established at Nanterre (Seine), 18. Bonte de 
Cherbourg, a company with a capital of 1,500,000 fr., whose objet: 
are the manufacture of all kinds of electric accumulators and tha: 
accessory apparatus. 


Bankruptcy Proceedings.—OxLey, H. H. (otherms 
Oliver Basle) consulting engineer, Ealing.—Trustee reles! 
September 14th. s 


Liquidation. — CoLSTON | ELECTRIOAL Works. Lt. 
Bristol.—Liquidator (C. H. King) released Septethber Lith. 
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Trade Announcements,— Messrs. L. W. Witp & E. P. 
BARFIELD have disposed of their righta governing the Wild- 
Barfield process of steel hardening to Automatic and Electric 
Furnaces, of 6, Old Queen Street, Westminster, 8.W. 1, who are 
manufacturing and installing complete equipments (furnaces, 
quenching apparatus, instruments, &c.) for carrying out precision 
hardening. Mr. Barfield is managing director. An illustrated 
booklet has been issued describing the equipment. 

Messrs. CREED & Co.. LTD., announce that by the mutual agree- 
ment of the parties concerned, the arrangements for the acquire- 
ment by them of the wireless interests of the Indo-Eyropean 
Telegraph Co. and of the printing telegraph business belonging to 
Mr. Donald Murray, have been cancelled. The board of Creed and 


Arthur Coulson, and Mr. Nicol Paton Brown. 


Electrical Trade in the Transvaal.—The Johannesburg 
Chamber of Commerce, in its review of trade conditions in 1916 in 
Johannesburg and the Province of the Transvaal, stated that the 
general feeling in the electrical trade was that, 1916 being the 
third year of the. war. business had been exceptionally well main- 
tained. Indent orders for the heavier electrical goods suffered. but 
the volume of business was satisfactory, and the increased costs 
due to manufacturing difficulties. extra freight rates. and insur- 
ance had not had an appreciable detrimental effect upon the 
demand for the smaller lines of electrical machinery. cable and 
wires, and electrical supplies. The total imports of electrical 
material into the Union of South Africa. of which about 40 per 
cent was shipped to the Transvaal, were £172,287 in 1915 and 
£715,898 in 1916, divided as follows :—Electric cables and wires, 
£111,789 and £237,341; electrical fittings. including posts. 
£182,192 and £298,064; and electrical machinery, £178,306 and 
£180,493. 

These figures include imports from neutral countries. The year 
was sharply divided into two well-defined periods as regards com- 
-= petition. During the first six months, when there were also con- 
siderable stocks available, the competition was quite keen ; in the 
latter portion of the year, with the mining groups once more 
baying heavily and local stocks becoming gradually depleted, trade 
was brisk and prices attractive. During 1916, owing to the several 
causes previously suggested, there was an increase in the price of 
megohm wires, 30 per cent: ; armoured cables, 50 per cent. : and 
motors, 25 to 30 per cent. There was hardly any difference in the 
prices quoted for metal filament lamps during 1916, but every 
indication of a sharp rise in 1917. 


Hackney Carbon Contract.—The Hackney Electricity 
Committee has arreed to relieve the General Electric Co.. Ltd.. 
from the obligation of completing the balance of arc lamp carbons 
due ander a contract of 1914, on the condition that the company 
guarantees to supply the Council with 600 240-volt half-watt type 
lamps at the list price in force on the date on which delivery may 
be effected after the removal of the Public Lighting Restrictions, 
subject to a preferential discount of 28 per cent., and'to give such 
order priority. The company has accepted the condition. The 
contract for the carbons of different dimensions was at 60s. and 708. 
per 1,000 pairs in 1914, but owing to increased cost of material, 
wages, &c., the ruling prices per 1,000 pairs are now £12 4s. 6d. and 
£10 respectively, which would mean a very serious loss to the 
company under the original terms. 


Book Notices.—‘ Tramways and Light Railways’ Asso- 
ciation Journal.” September. Contains a copy of the Munitions 
of War Act, 1917. 


Catalogues and Lists.—Baitish THOMSON-HOUSTON 
Co., LTD., Rugby.— List No. 2,255 A (eight pages), containing an 
illustrated description, with tabulated dimensions, of their type DQ 
continuous-current motors. 

Mr. GEORGE ELLISON, Wellhead Lane Works. Perry Barr, Bir- 
mingham. — Two catalogue lists detailing apparatus revently 
developed to meet a definite demand ; No. 27 (10 pages), vives full 
description, with illustrations, diagrams, weights and dimensions, and 
prices in shillings, of disconnectors for A.C. and C.c. circuits up to 
750 volts ; No. 28 (eight paves) deals similarly with trailing cable 
sockets and plugs for oil-break gate-end boxes for the same circuits 
and voltages. 
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LIGHTING AND POWER NOTES. 


Australia.—As terms could not be agreed upon between 
the Kerang (Vic.) Electric Supply Co. and the. local Shire Council 
for the purchase of the company’s electric lighting plant for 
£5.580, the Council has decided to accept the offer of the Falkiner 
Electric Co. for the supply of a plant at £3,686.— Tenders. 


Bray (Co. Wicklow).—Price IncrEase.—The Council 
has decided to increase the charge for electrical energy by 10 per 
cent. to, meet the advance in cost of fuel oil. 


Bury (Lancs.).—Prick IncreEast.—The Electricity 
Committee has decided to advance the charges for electricity for 
lighting, power, heating, and tramways by the addition of 6 per 
cent. to each account. The advance comes into operation on 
October 1st, and the charges will then be 20 per cent. over the pre- 
war standard for lighting, heating, and tramways and 30 per cent. 


for power e 
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Co:, Ltd., now consists of Mr. F. G. Creed (chairman). Mr. W. | 


Cavan.—The Board of Guardians have communicated 
with Mr. J. P. Tierney, electrical engineer, Dublin, with regard to 
the proposed introduction of electric lighting in the workhouse 
buildings, and the question whether suction gas or oil plant should 
be used. ` 


Continental—Nokway.—The city of Stavanger has 
decided to take a 10 years’ lease of the 12,000 B.P. that is being 
developed by a private Norwegian company at Florli, on one of 
the neighbouring fjords, commencing in January, 1918, when the 
scheme is expected to be in working order. The price is $12°06 per 
H.P.-year. Similar leases were effected in 1914, at $7°50 per H.P., 
but it is necessary that the municipality should have as much elec- 
tricity as possible at its disposal, owing toa possible shortage of fuel 
during the coming winter, as the city’s present supply of hydro- 
electric power is insufficient ‘and the plans for further utilising the 
available falls which the city owns cannot be carried through for some 
time. The company's power will be transmitted over very difficult 
country to the lake where the city’s power station is situated, the 
line being carried on wooden poles straight up over the steep 
mountain side to a height of about 2,500 ft. above the fjord; one 
span alone will be a mile long, crossing the Hogsfjord, and saving 
a distance of 18 miles. The scheme will finally be built for 50.000 
volts, but for the present about 30,000 volts will be utilised.— 
C.S. Commerce Reports. 

NETHERLANDS.—The increased cost of coal has made it necessary 
to raise the prices of gas and electricity supplied by the Amsterdam 
municipal works. Electricity has been supplied, according to the 
quantity used, at 12 to°15 Dutch cents for light and 8 to 10 for 
power per KW.-hour. These charges it is now proposed to increase 
by 5 Dutch cents for light and 14 cents for power. 


Faversham.—Price Ixcrease.—The T.C. has decided 
to increase the charges for electricity by 4d. per unit. 


India.—An application has been made to the Madras 
Government by Messrs. Best & Co., of Madras, for authority to 
establish an electric lighting and power installation in Madura, 
344 miles from Madras. , 


Launceston.—PRICE INCREAsE.—The T.C. has decided 
not to oppose the application of the Launceston Electric Supply | 
Co. to the B. of T. for power to charge a maximum of &d. per unit 
for the supply of electricity. 


Monasterevan (Co. Kildare).—Street Lieutixa.—The 
Athy No. 1 District Council has accepted the tender of Mr. R. 
Griffin for the lighting of this town by electricity, 200-c.P. lamps 
to be used. A supply of current will be available also for business 
people and private residents. Hitherto Monasterevan has been 
lighted by oil lamps. : 

Morley. BuLK Suppiy.—Owing to the heavy loss on 
the Corporation electricity works, several members of the Corpora- 
tion are of opinion that the time has arrived when the question of 
purchasing energy in bulk should be considered, instead of gener- 


` ating it as at présent. i 


Newport (I. of W.).—Street Licntine.—The T.C. 
has accepted the offer of the Electric Light Co. for public lighting 
until further notice, at a charge of £30 per quarter. 


Nuneaton.— PRYCE INcREASE.—The T.C. has decided to 
increase the pre-war charges for electricity by 334 per cent. for the 
quarter commencing September 30th, and to apply for sanction to 
a loan for money expended on plant, mains, and services. 


Oban.—Prict INcREASE.—The rate for electric lighting 
has been raised from 7d. to 8d. per unit; for power to ordinary 
consumers, from 4d. to 44d. per unit, and to large consumers, from 
13d. to 2}d. per unit; and for heating, from £1 per KW. plus ld. 
per unit to £1 per KW. plus 14d. per unit. . 


Rochdale.—STREET Licutixne.—The Electricity Com- 
mittee is suggesting that the prablem of street lighting during the 
winter shall be partly met by the provision of arc lamps, supplied 
with current from the tramway overhead wires, on the main tram- 
way routes. In the event of an alarm the lights would be extin- 
guished when the current was switched off from the cars. 


Salford.—Dock EqurpmENT.—The Manchester Ship 


Canal Co. proposes to carry out improvementa at the Salford 
Docks, including the putting down of electrical plant for various 
purposes. g 
South Africa.—Cark Town Exrexsroxs.—The City 
Council proposes to erect additional stores, workshops and offices for 
the E.L. department, at a cost of £16,940, and to install additional 
plant sufficient for the estimated requirements of the next 25 years, 
including the electrification of the suburban railway from Cape 
Town to Simons Town, and the energy required for tramway pur- 
poses. The plant that the power station will accommodate, with 
the alterations and additions now contemplated, it is estimated will 
deal with a demand of 24,000 KW., being five times the maximum 
‘ present load. The purchase of the following new plant is recom- 
mended :—Additional 3,000-Kw. turbo-alternator, £20,000; 1,000-KW. 
motor-generator for town and dock supply, £5.500 ; 400-KW. can- 
verter for supply of docks, £2,500 ; one boiler (35,000 Ib. of steam 
per hour), £14,000; one boiler (17,500 lb. of steam per hour), 
£9,500; steam piping, £2,000; two turbo boiler feed-pumps, 
£900 ; wet air filters, £500; extra-high-tension and low-tension 
switchgear and protective devices, £30,000; additional bank of 
transformers of 11,000. volts,/£2,000 ; and) one of 2,200 volts, 
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£250 ; contingencies, £8,460; making a total of £95,610. It is 
also proposed to spend £68,000 on distribution cables. 
JOHANNESBURG : COMPULSORY UNIONI8M.—Recently the Amal- 
gamated Society of Engineers notified the T.C. that. unless the 
non-unionists employed at the municipal power station joined the 
Union or were dismissed, there would be a strike; there were 
about 200 mechanics employed at the station, of whom all but 14 
were members of the Union. The general manager, on the 
instructions of the Tramway and Lighting Committee, issued a 
notice calling on all non-union men in the gas and electricity 
departments to join their respective Unions by July 31st last, or 
their services would be dispensed with. At a meeting of the T.C., 
the action of the Committee was discussed. and after a long debate 
a motion was carried disapproving of the Committee's action, and 
ordering the immediate withdrawal of the notice. It is reported 
that the non-union employés have now joined the A.S.E. 
DURBAN.—YEAR'S WORKING.—At a recent meeting of the 
Municipal Council, the Mayor (Councillor J. H. Nicolson) said that 
the electrical department had had another successful year, the 
revenue totalling £125,000, being £11,000 in excess of the esti- 
mates, while it was not likely that the expenditure would be more 
than the estimated figure, and, after contributing largely to the 
borough fund and making adequate provision for renewals, sinking 
fund, &c., a handsome surplus would accrue as a result of the 
year's working. The units sold would be 22,000,000, as compared 
with 20,000,000 for the preceding year and 15,000,000 units for the 
year immediately preceding the war ; the figures demonstrated the 


-wisdom of the T.C. in deciding early this year to adopt the borough 


electrical engineer's recommendation to take steps to increase the 
power station plant by installing a 3,000-KW. turbine and generator, 
at an estimated cost of about £20,000, including all accessories. 
The tender of the British Westinghouse Co. was accepted for this 
plant, but, unfortunately, the company found they were unable to 
execute the contract owing to the rapid advance in the cost of 
materials and labour, and the order was finally placed with the 
B.'T.H. Co., at £14,500, about £150 more than the Westinghouse 
original price. It was anticipated that the machinery would be 
installed in such good time that the usual development of, the 
undertaking would not be interfered with. 
Duriny the year some difficulty had been experienced in obtaining 
the necessary supplies on account of the irregularity of shipments, 
but forturtately last November the present shortage of materials 
was foreseen by the borough electrical engineer, and heavy stocks 
of all kinds were bought in, with the result that they were still able 
to meet all demands both from existing and new customers. For a 
long time past the only other large municipal electrical under- 
takings in the country—viz., Johannesburg and Cape Town—had 
not only had to refuse to make any new connections, but had to 
restrain customers already connected in their consumption of elec- 
tricity ; one satisfactory aspect of the situation, however, was that 
the department had been thrown more upon local resources than 
ever before, and expedients had been adopted bringing ‘into use 


local productions, which would be of permanent benefit even after. 


the war. 


During the year the Council decided to obtain dpinions from its 


consulting electrical engineers in England (Messrs. Merz and 
McLellan) on a number of points. In the course of their replies, 
the engineers stated that, in order to arrive annually at the mini- 
mum amount which should be set aside out of revenue on account 
of obsolescence. the following percentages ehould be taken :— 
Power station plant, 5 per cent.; power station buildings, 2} per 
cent. ; underground mains, 1} per cent.; overhead mains, 2 per 
cent. ; services. nil ; sub-station and transformer equipments, 3 per 
cent. ; sub-station buildings, 14 per cent.; public lighting, elec- 


trical instruments and tools, and electric vehicles, nil. o. 


THE RAND.—The chief engineer of the Rand Water Board, in 
his annual report, states that the policy of shutting down’ the 
electrical plant at Zwartkopjes and Zuurbekom pumping stations 
during thunderstorms, as a precautionary measure against damage 
to the plant and machinery by lightning, has again been followed 


during the year under review. The plant was shut down on 71 


occasions, aggregating a total of 257 hours, and damage to a total 
amount of £145 was done tothe plant. During the previous year 
the plant was shut down on 100 occasions for a total duration of 


_ 230 hours, and damage amounting to £146 was done. 


Southend-on-Sea.—.G.B. Inquiny.4-The L.GB.. has 
informed the T.O. that a local inquiry will be held relative to the 
application for sanction to a loan of £45,520 for additional 
generating plant. ' 


Tonbridge. — OVERHEAD MAINS. — The U.D.C. has. 


applied to the B. of T. for consent to supply electricity by means of 
‘overhead lines outside the present area of supply. The Ministry 
of Munitions has advanced a loan of £18,130 fòr electricity 
extensions. l 


Walsall.—War Bonus.—The Committee of Production 
has decided that the war bonus to male employés of the Corpora- 
tion gas and electric supply departments shall be increased to 12s. per 
week for those aged 18 and over, and that in the case of youths 
and boys under 18 there shall be a further advance of la. 6d. a 
week. 


Wharfedale, — ELECTRICITY SuppLy.—At a meeting: of 
the Council, last week, the clerk reported that the Electrical Dis- 
tribution of Yorkshire, Ltd., was again urging the Council to agree 
to the company’s application for powers for lighting the district. 
A little while ago the Council was approached, and decided to adopt 
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a neutral attitude. The clerk had suggested to the Finance Com- 
mittee that he might meet the company’s officers to see whether 
any new facts could be advanced, and the Council approved of the 
suggestion. 


Willesden. — BULK SuppLy.—The U.D.C. has received-a 
letter from the North Metropolitan Electric Power Supply Co., 


' stating the terms upon which it would be prepared to afford a 


supply of electricity in bulk for a. minimum period of 15 years. 
The Electricity Committee: is not satisfied with the offer, and the 
compary is to be asked to aupply energy in bulk for a period of 
three years from March 31st next at the prices now being paid 
under the agreement dated March 31st, 1910. 


+ 
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TRAMWAY AND RAILWAY NOTES. 


Australia. —Tramway SratistTics.—The progress of 
electric traction in the Commonwealth during the year 1915-16 ia 
shown in recent figures of transportation issued by the Statistical 
Branch of the Commonwealth. The advance has been greatest in 
Victoria, where the mileage route open for traffic increased from 
704 in 1914-15 to 85. Queensland increased its mileage by about 
two, Western Australia by three, and Tasmania by two miles. 
The total capital cost of all the systems increased by £926,928. 
from £12,784,130 to £13,721,058. The energy generated totalled — 
120,206,835 KWw.-hours, compared with 117,127,000 Kw.-hours the 
previous year. The car-miles covered increased from 42,576.000 to 
43,335,672; the gross revenue advanced from £2,939.703 to 
£3,047,736, while the working expenses increased from £2,178,142 
to £2,240,611. The number of cars, motors, and trailers increased 
from 2,120 0 2,165. There are now 13,214 men employed in the 
service, against 12,223 for the year 1914-15. The total route 
mileage is 406. ' : 

TRAMCAR LIGHTING.—The Melbourne Tramways Board, after 


‘investigation of various car-lighting systems over a period of 


12 months, has decided to light the cable tramcars by electricity, 
and tenders have been invited for the equipment of cars. &c.. 
with a storage-battery system, the batteries being charged during 
the day by dynamos installed at the various car-sheds. 

The Prahran and Malvern Tramway Trust reports that the 
total revenue from passenger fares for the 16 weeks ended June 
27th last, amounted to £51,890, car-mileage 869,332, passengers 
carried 8,009,963, and revenue per car-mile 14°4lld.; average 
operating costs per car-mile 10°619d. The report adds that the 
equipment of the cars with excess-speed alarms has had the effect 
of regulating the speed at which cars travel, and of reducing the 
cost of maintenance of armatures of the electrical equipment.— 
Melbourne Age. 


Bradford.—WaGrS.—The women employés of the Cor- 
poration, to the number of 1,400, have applied, through the Council 
of Municipal Women Employés, for an early revision of the scale of 
bonus, and ask that the present and any future scale shall apply 
equally to men and women, contending that the cost of living i 
as high to women-as to men, but that the women’s bonus is only 
6s. as against the men's 12s. They have secured the support, of the 
local Trades and Laboar Council. 


Brighouse.—W aces Awarp.—The B. of T. arbitrator's 


award in a recent application for increased pay by the Corporation 
employés is not satisfactory to the latter. The award was that the 


‘standard rates should stand as they were. Within -a fortnight the 


workers, through their Union, have put in a demand for an increase 
of 15s. per week. The Corporation, in view of the circumstances. 
has decided to forward the correspondence to the Chief Industrial 
Commissioner. 


Continental.—ItTaLy.—The Italian Government bas 
made an inspection of the water courses in proximity to the Italian 
railway lines, and decided that sufficient water power exists for the 
electrification of numerous lines, thus economising fuel. 


- Doncaster.— Wak Bonvus.—The award of the Committe: 
on Production, arbitrating between the Corporation and its 
employés in all departments in respect of the demand by the latter 


_ for an addition of 1s. per day to their wages, grants 4s. per week estra 


to all men and women over 18 years of age, and 2s. per week to 
those under that age. Any females whose work brings them 
under the Munitions Acts are not affected, as they are dealt with 
under those measures. It is understood that their pay is to bk 
increased to a minimum of 27s. per week. 


Edinburgh—_New, Tramway.—The Tramway Com- 
mittee has had under consideration the proposed electric tramway 
to Queensferry, and the burgh engineer has been instructed te 

repare plans of the proposed routes, and to submit a report to: 
ater meeting of the Committee. 


Halifax.—FaRES.—Tramway fares are again under con- 
sideration, a special Sub-Committee having been appointed le- 
week to inquire into and report upon the advisability or otherwi« 
of increasing the fares. The Committee proposed higher fare 
some time ago, but the T/C. did not agree. 
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Morecambe.—ELecrric Traction.—After controversial 
debates in meetings during several years past, on the subject of the 


change of the old horse tramway system to some form of mech- - 


anical traction (electricity being the most favoured), the T.C., 
last week, decided in Committee to promote a Bill in Parliament 
for powers to adopt mechanical traction on the Front and in other 
parts of the town. In the meantime, as no wholesale transfer from 
horse to electric power can be made uptil after the war, the 
Council further decided to meet present needs by purchasing two 
electric ‘buses as soon as sanction could be obtained. The vehicles 
will probably be on the Edison accumulator principle. 


Newcastle-on-Tyne.— ELECTRIC VEHICLE.—At a meet- 
ing of the Town Improvement Committee of the Corporation, on 
the 1%th inst., it was decided to purchase an electrical wagon for 
the removal of house refuse, at a cost of £1,123. A statement 

i submitted by the acting city engineer showed that on 41 weeks’ ' 
working of the present wagọn there was a saving of £195 as com- 
pared with the cost of horse haulage. l 


Salford. YeEAR’s WorkINc.—The annual report of the 
Corporation tramways for the year ended March 31st shows gross 
income 284,443 ; working expenses, £187,515 ; allowance to men 
on service, £16,711 ; gross profit, £80,217. After deducting pay- 
ments to local authorities, interest and sinking fund, &c., totalling 
£79,250, there remains a net profit of £967, which has been 
carried to the renewals fund. During the year 58,801,870 
passengers were carried, an increase of 2,343,604 on 1916; miles 
run, 5,673,639. 


South Lancashire.— Fares.—The South Lancashire 


| Tramways Co., whose system covers about a score of important 
colliery districts in Southern Lancashire, raised their fares by 
about 25 per cent., on the average, on Monday. Many hundreds 
of miners and other colliery workers are affected by the increase. 


‘ Venezuela.—La Guaira Harbour Corporation, which owns 


and operates the Macuto La Guaira-Marquetia Electric Railway, is ` 


considering a scheme for developing power from a stream near 
CAlipan. The company’s engineer considers that 300 H.P. can be 
obtained, which will be sufficient to operate the cara and the shops 
of the electric line and the harbour works. 


West Ham.— CoMPETItion.—The tramway manager 
(Mr. Lewis Slattery), in a report, says :—“ It is inconceivable why 
no restriction is placed on competition with tramways ; such would 
not be tolerated with othér municipal trading departments. In 
my opinion, all municipalities should have ‘statutory powers to 
license and define routes of all competitive services, if such are 
deemed requisite, and to regulate fares and fix charges for the 
maintenance of the roads traversed by such services.” — 


TELEGRAPH AND TELEPHONE NOTES. 


-Canada.—Employés of the G.N.W. Telegraph Co. are 
striking for equal terms with the Canadian Pacific Co., and 70,000 
operators are affected, in offices from the Atlantic to the Pacific.— 
Daily Telegraph. 

Postal Servants.—Employés of the Poŝt Office are to 
present a demand for the raising of their war bonus to 15s. a week 
for évery full-time servant, male of female, and also for its conver- 
sion into wages. Up to the present the Post Office Associations 
have secured war bonuses ranging from 3s. 6d. to 8s. ` 


Wireless Telegraph School. 
less operators wa3 opened in Leeds Ùn Monday, in connection with 
the general campaign for the production of operators for the mer- 
chant fleet. It is hoped that Leeds will supply about 200 of them. 
The school is in an upper storey of premises adjoining the Educa- 
tion Committee's premises, The class numbered 30 at the opening, 
but further applications are being received daily, and a larger 
lecture-room is being equipped, containing a complete installation. 
Mr. R. E. Barnett, head of the Leeds Technical Schools, estimates 
that the Leeds quota in the present emergency demand will have 
been supplied to the service in nine months, 


‘CONTRACTS OPEN AND CLOSED. 


OPEN. 


Kirkcaldy.—October 2nd. Corporation. Converting plant 
and switchgear. See “Official Notices” September 14th, 


' 
p 


CLOSED. 


Aylesbury. — U.D.C. Extensions to electricity. works : 
Messrs. Webster & Cannon. 


Tonbridge —U.D.C. :— 


Western Electric Co.—Cables, 
Bennis & Co.—Stokers, &o. 
Willans & Robinson.—Diesel engine and dynamo, 
Veritys, Ltd.--Switchboard extensions, 


A school for training wire- 


' employés’ representatives, 


° 
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Industrial Development and Research in South Africa.—- 
The honorary committee of scientific and technical men appointed 
recently by the Government, to advise upon matters concerning the 
industrial development of the natural resources of the country, of 
which Mr. Bernard Price is chairman, is taking active measures to 
ascertain the present extent of knowledge regarding these resources, 
and to extend and accelerate the work of surveying them. Reports 
on more than 50 separate subjects have been requested from sciéntists 
and others throughout the country, many of whom are Government 
officials. Advertisements have also been inserted in the public Press, 
requesting information bearing on™ the subjects of these reports 
from all persons who have special knowledge thereon. The reports 
and data thus obtained will provide a basis on which to initiate 
further investigation, but without waiting for such information, 
the committee is already satisfied that an acceleration of certain 
survey work is urgently needed, and steps are being taken to 
hasten the completion of the survey of the mineral resources of 
the country and of water power. In order that the information 
and data collected by the committee may be widely disseminated 
for the benefit of the country, and with the object of stimulating 
industrial development, the committee has recommended to Govern- 
ment that a Journal of Industries should be established. Reports 
and statistics on various subjects, after publication in this journal, 


‘would be abstracted and reprinted in bulletin form, and these 


bulletins would be obtainable at a nominal price by everyone 
interested in the subject concerned. The committee is also dealing 
apecially with specific questions referred to it as urgent matters by 
the Minister of Mines and Industries.—S.A. Vining Journal, 


- Electric Vehicles: A New Zealand Forecast.—The City. 
electrical engineer of Christchurch is reported to have stated that 
the advent of the storage-battery for vehicular propulsion has opened 
a new era in that town, where there are already a number of 
electrically-propelled trucks and vehicles in use. He is of opinion ` 
that within five years after the close of the war, the town will have 
a fleet of tive hundred electrically-propelled vehicles.—- Board of 
Trade Journal, . 


Women’s Work in Engineering.—There was opened on 
Wednesday afternoon at the Mappin Art Gallery, Sheffield, by the 
Lord Mayor of Sheffield, an exhibition of official photographs and 
samples of women’s work in engineering and other industries of 
munitions of war. The exhibition, which is arranged by the Ministry 
of Munitions, remains open until October 9th. The collection, 
which it will be remembered was first exhibited in London and later 
in several provincial centres, has been considerably enlarged since it 
wasshown at Newcastle. Weare sure that our engineering readers 
in the Sheffield district would find a half-hour or more devoted 
to a study-of these photographs and samples to be time very 
profitably and educatively spent. $ l 


Wages of Central-station Workers.—After considering 
a report of the proceedings at a Conference held on September 6th 
at the Ministry of Labour, presided over by Sir George Askwith, 
between representatives of the Associated Municipal Electrical 
Engineers (Greater London) and the Electrical Trades Union and 
the National Union of General Workers, the Hackney Borough 
Council Electricity Committee reports that there appears to be 
serious unrest prevailing throughout the electricity undertakings 
of Greater London at the present time, which is alleged to be 
mainly due to the delay on the part of various authorities in 
paying war wages awarded to the shipbuilding and. engineering 
trades by the Committee on Production. “ Workmen and junior 
officers appear to have joined up in the Electrical Trades Union to 
a very large extent, and this Union, with the National Union of 
General Workers, is bringing great pressure to bear. upon the 
Ministry of Labour with a view to securing (1) a 48-hour week ; 
(2) increased normal pay equal 'to what is claimed to be paid in the 
Post Office, dockyards and other Government works; (3) the 
Committee on Production’s awards in the engineering trades as war 


e8. , 

The Committee states that the whole question was carefully 
considered at a meeting of the Associated Municipal Electrical 
Engineers (Greater London) held recently, when it was decided 
that steps should be taken to secure an agreement between the 
authorities and the Unions as to (a) hours of work, (b) minimum 
rates of pay, (c) war wages, and that there should as far as possible 
be. uniformity throughout the London area. It was also recom- 
mended that each municipal authority in Greater London owning 
an electricity undertaking shonld appoint two (municipal) repre- 
sentatives and its chief electrical engineer to form a body which 
will be authorised (a) to treat with (1) the Electrical Trades Union 


' in respect of uniform payment and conditions for electricians at 


power stations on the basis of the Union trade-card and in respect 
of the settlement of the war wages to be added to the wages which 
may be agreed ; (2) the National Union of General Workers (and 
possibly the Bricklayers’ Union and the Workers’ Union) for con- 
sideration of the wages of the semi-skilled and unskilled men 
employed at power, stations controlled by Councils in the Greater 
Metropolitan area, having special regard to the possible principle 
of uniform payments ; and (b) to have power to refer points, 
failing agreement, to conciliation or arbitration. 

The Hackney Electricity Committee recommends its Council to 
appoint two councillors, together with the borough electrical 


engineer, to act as delegates of and on behalf of the Borough 


Council upon the proposed body to be formed to treat with 
aN 
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A Lady Electrician.—According to the Staffordshire 
Sentinel, Miss H. M. Pickston, a lady clerk employed in the chief 
electrical engineer's office at Stoke, was recently enrolled as the 
first lady member of the Stoke-on-Trent Engineers’ and Enyineer- 
ing Studentsa’ Association. 
under a recent rule, which requires success in an engineering 
examination in the case of women applying for membership, hy 
obtaining a pass in the City and Guilds of London Institute 
examination in electrical engineering. l 


Calcium Carbide: Ministry of Munitions Order.—The 
Minister of Munitions has issued an Order taking possession as 
from September 24th of all calcium carbide in the United Kingdom 
except individual half-cwt. stocks. Nobody is permitted to sell or 
supply, except for the purpose of carrying out a contract in writing 
existing at the above date, or enter into any transaction or negotia- 
tion in relation to the sale or purchase of calcium carbide situated 
‘outside. the United Kingdom, except under special Permit. Monthly 
returns have to be given of all calcium carbide held by them on the 
last day of the preceding month, of all purchased or sold by them 
for future delivery, and all calcium carbide delivered to them during 
the preceding month. No return is required, where the stocks do 
not exceed half-cwt. Returns have to be sent and applications 
made, to The Controller of Nor-Ferrous Materials Supply, AM2/H, 
Hotel Victoria, Northumberland Avenue, London, W.C. 2. 


Electric Vehicles in Siam.—Mr. J. L. Hansen, of the 
Siam Electricity Co. of Bangkok, Siam, on a visit to the United 
States, informed the National Electric Light Association that his 
` company had a fleet of five electric vehicles, two of which had been 
in use since 1904. These 13-year-old veterans are used for lamp 
delivery, while the larger trucks are used by wiremen, and for 
various other purposes. They are successfully operated by un- 


THE SIAM ELECTRICITY COMPANT’S ELECTRIC VEHICLES, 
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skilled natives,and are found to be as economical a means of trans- 
portation in Siam as they are in this country. This electricity 
supply company is especially interesting, since it is not dependent 
on coal as fuel, but uses rice husks in its place, which is obtainable 
in almost unlimited quantities at a small cost. To provide against 


a shortage of rice husks the company keeps an oil tank for reserve . 


fuel, but it is rarely needed. 


Electro-Harmonic Society.—The first smoking concert 
for the 1917-18 session of this Society is to be held on October 12th, 
at 8 p.m. The concerts are to take place in the Venetian Chamber 
of the Holborn Restaurant, on Fridays, as follows :— 

October 12th.—Smoking concert. 
November 16th.—Ladies’ night. - / 
December 14th.—Smoking concert. 
January llth, 1918.-—Smoking concert. 
February 15th.—Ladies’ night. 

March 16th.—Smoking concert. 


Volunteer Notes.—County oF Lonpon VOLUNTEER’ 
ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street, _ 


Oxford Street, W. 1. 


Orders for the week, by Lieut.-Colonel Clay, V.D., commanding :— 
Officer for the Week.—Lieut. W, J. A. Watkins. 
onday, October 1st.—Drill and Elementary Bridge Construction for No. 8 
ae Right Half Company, 6.30. Signalling Class, 6.30. Recruits’ 
, a LJ ry 

Tuesday, October 2nd.—Physical drill and bayonet fighting, 7.80, : 

Wednesday, October Srd.—Drill and Elementary Bridge Construction for 
No. 1 Company, 6.80. . : 

Thursday, October 4th.—Dril) and Elementary Bridge Construction for No. 2 
Company, 6. Signalling Class, 6.30. Ambulance Class, 6.30. 

Friday, October 5th.—Drill and Elementary Bridge Construction for No. 8 
Company, Left Half Company, 6.30. Recruits’ Drill, 6.80. 

Saturday. October 6th.—Commandant's Parade for Route March and Drill. 
Parade at Headquarters, 2.45 p.m. Uniform. Recruits’ drill, 2.80, with Corps 
Parade for Route March. ` ©. ~ 

Musketry.—The Range at Belvedere Road will be open on Tuesdays, Wednes- 
days, and Thursdays, every evening between 5.80 and 7 p.m. ‘All N.C.O.'s and 
men who have signed the''A’’ and “B” agreements are required to attend 
during this month to re-classify in order to enable the Corps to obtain the 
Capitation Grant. Preference will be given to those N.C.O.’s and men in 
firing. This does not apply to those who hold the proficiency badge. 


By order) MAcLEOD YEARSLEY, Capt. and Adjutant. 


Miss Pickston qualified for admission ' 


Russian Grant for Coal-Saving Electric Plant.—At 
a recent meting of the Russian Provisional Government, a pro- 
posal of thé Ministry of Ways and Communication was approved. 
granting 32,000,000 roubles for the construction of plant for 
using the water power of the River Volchoff. The installation of 
an electrical plant on the Volchoff will make it possible to econo- 
mise 10,000,000 pdods of coal a year, by which quantity the national 
trade balance will be improved. ` 


American Copper Prices.—The Daily Telegraph come 
pondent in New York states that the agreement reached between 


the producers and the Government fixes the price of copper for the 
next four months at 234 cents per lb., this price to be available to 


the United States and the Allied Governments and the public 


alike. ‘It is stipulated further that the producers will not reduce 
the wages of the miners, that they pledge themselves to maintain 


. the maximum production, and prevent copper falling into th 


hands of speculators. Copper at 234 cents is 3 cents below the 
existing market, more than 10 cent8 per lb. under the prevailing 
prices when the Government first undertook to fix the price. and 
about 10 cents above the pre-war average price. Generally speak- 
ing, the price is considered to be a fairly workable one, especially 
for large producers. Above all, the terms of the announcement 


criminately, but will endeavour to secure satisfactory agreements 
with the producers of raw materials, rather than enforce arbitrary 
price reductions by legal or administrative action.” ' 


Industry and Education.—A meeting will be held a 
the Institution of Civil Engineers on October 2th, at 3.30 pm. 
for the purpose of considering the establishment of a centnl 
organisation for improvement in, and better co-ordination of. 
engineering training and the appointment of a representative Com- 
mittee of engineering and educational in- 
terests to initiate action. Sir Maurice Fit» 
maurice, C.M.G., president of the Institution 


indicate that theGovernment does not intend to reduce prices indis- | 


sentative engineers and educationalists have 
signified their intention to be present. Thee 


from Mr. A. P. M. Fleming, British Westing- 
house Co., Trafford Park, Manchester, or Mr. 
. A. E. Berriman, chief engineer, Daimler Co. 
Coventry, who are acting as honorary organ- 
isers for the Committee responsible for ar- 
ranging this meeting. x 
. Engineering is one of England's most im- 
' portant staple industries, and it is of the 
' greatest national conkequence that all who 
are engaged therein from bottom to top should 
be representative of their highest respective 
types ; this can only be secured when the 
proper purpose and value of education are not 
only recognised, but achieved, in the widest 
sense of the term. 

Although engineering training has made 
great strides in the last 20 years, largely 
owing to the grgwth of provincial Univer- 
sities and technical schools, and to the good 
influence of some of the more important en: 
gineering Institutions, it. is a fact that the 
link between industry and education is no 

forged as closelyfas it should be in the interests of the State, ands 
strong nucleus of opinion has grown in favour of forming a central 
organisation for the purpose of promoting co-ordination as the best 
means to secure the improvement that is desired. 


Household Coal.—All registered coal merchants in th 
metropolitan area have a 8 of requisition forms, under the 
Household Coal Distribution ‘Order, for every kind of house o 
premises. Application should be made by consumers to their wwa: 
merchant for these forms and further explanatory information. 
Any information which cannot be obtained in. this way, can be 


` afforded by the local coal overseer for the district in which the co% 


sumer resides. Each local authority in the metropolitan ares hs 
appointed a coal overseer, whose address can be obtained from th 
coal merchants. This address is usually at the Council Offices. It 
is not necessary that applications for forms and routine informatet 
should be addressed to the Metropolitan Coal Distri bution Branch 
of the Coal Mines Department. 


A Remarkable Defence.—Our correspondent at (ap 
Town writes :—‘‘ Charged with the theft of a motor from hi 
employers, a respectably-dressed European youth made rather 3 
remarkable defence. He explained to the magistrate that ti 
motor used to catch fire when switcHed on, and a friend of his wł 


- was an electrician told him that it was a direct-current moter. 


and that ‘we had turned on the alternating current’; he toi 
the motor home for repairs, and it was now in perfect workin 


order. Acoused was reprimanded and discharged. The point 5 


however, that the building from which the motor was taken bè 
no alternating-current supply, and no evidence appears to har’ 
been called as to this.” 


Sub-Station Attendants.—The twelfth course at th 
Northampton Polytechnic Institute for giving a preliminary train’ 
to disabled sailors and soldiers as sub-station attendants has jx 
been completed, and a number of the men are awaiting vacances 
Engineers of supply undertakings having vacancies are invited t 
communicate immediately with Dr. R. M. Walmsley, Principal d 
the Northampton Polytechnic Institute, Clerkenwell, London, BG! 


of Civil Engineers, will preside, and repre- | 


interested are requested to obtain invitation: | 


Set eT Erare Ly 
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Russian Prices for Electrical Energy: Increase 
Authorised.—The Board of the Russian Electricity Department has 
prepared a project for varying the conditions for the delivery of 
electric current by central stations for public use, owing to the 
increased cost of raw materials, &c. Central stations, both private 
and municipal, are authorised to increase their prices accoraing to 
a scale and conditions published along with this announcement. 

- A certain proportion of increased profits consequent on this widen- 
ing of price limits is to go to the Government. 


Hydro-Electtic Power in New Zealand.—The develop- 

ment of bydgo-electric power was discussed by Mr. E. Parry, chief 
electrical engineer to the Public Works Department. at a Con- 
ference of the Council of Agriculture at Wellington. He held that 
the cost of any system of electric power distribution would be re- 
covered within four or five years. In other words, the coal saved 
would be sufficient in that time to pay for the establishment of the 
plant. He supported his statements by showing what was being 
done on the Lake Coleridge system as applied to rural requirements 
for light and power, and said that this was only an example on a 
limited scale of what should, and he believed would, apply to the 
whole of the Dominion. He did not mean that less coal would 
require to be mined. On the contrary, the demand- would be 
increased, and the collieries would be much more readily developed. 
Low-grade, refuse coal could be gasified at low expense, and so used 
through the agency of electricity. From peat, ammonia and oils 
could be extracted in connection with a system of electrical dis- 
tribution. With a general system of electricity supply it would be a 
simple matter to develop and utilise the smaller and more uncertain 
water courses. With respect toelectricity in agriculture, Mr. Parry 
showed that production could be greatly increased. Its application 
already had proved a paying proposition for the Government in the 
Taitapu district. In fact, the country was a better customer for 
electricity than the town, applying it to so many and various pur- 
poses, apart from lighting. Electricity as a motive power for all 
farm purposes was undoubtedly suitable. He hoped trials would 
be made at Lincoln College of electric ploughing. Milk could be 
sterilised by electricity, although at the moment it was in the 
nature of an experiment. A trial was being made of checking 
frost in orchards by electricity, with good prospects.— Auck. 
Weekly News. 


An Electrical Cantgen.— Le Na/ure for September 8th 
prints some particulars of a type of canteen which is the most 
original of its kind in France. This electrical canteen has been 
equipped on most modern lines at the works of M. Citroén, a 
manufacturer engaged on Government contracts. Everything that 
can be done by means of electricity is so carried out in this model 
mess-room. The food is cooked in electric ovens, kept hot on a 
series of electrically-heated hot tables. and served by waitresses on 
electrically-driven trolleys. 

Electric fans and ozonisers are installed in the dining rooms, 
thus adding to the comfort of the workpeople. It is claimed that 
it is possible to serve 2,700 meals in less than half ay hour, and by 
having three sittings some 8,000 breakfasts or dinners can be pro- 
vided. The kitchen staff numbers only 18 persons. The cost per 
meal---even with the high prices at present ruling in France— 
works out at 1.50 franc (say Is.). Details are not given of the 
actual electric equipment. 


Germany and Raw Materials for After-War Trade.— 

In its eolunn “Through German Eyes,” the 7imes,on August 28th, 

referred to Germany's discussion of the problem of raw materials 

in connection with reconstruction schemes, as‘ follows :—* The 

German industrial and commercial interests are never tired of dis- 

cussing plans for resuming operations with the utmost possible 

speed when the war is ended and the blockade is raised. Such 

discussions are especially lively when German ‘ peace offensives’ 
are in progress. The Association of German Chambers of Com- 
merce has now published a long resolution on the much-disputed 
question of the importation and distribution of raw materials. It 
appears that German traders are all very anxious to escape as soon 
as possible from Government control, but it is universally recog- 
nised, on the other hand, that, owing to the depreciation in the 
value of the mark, uncontrolled trading with foreign countries will 
be impossible. There are also disputes between traders who have 
conekuded bargains for the supply of raw materials from foreign 
couma and traders who want all available supplies to be divided 
by thre State. The compromise recommended by the Chambers of 
Commerce may be summarised as follows:—The removal of 
restrictions on trade is of the greatest importance for Germany's 
international trade. Restrictions upon the importation of raw 
materials should be confined to measures which are necessary for 
economising the resources of German shipping and German 
railways, and for raising the value of the mark. Where restric- 
tions are necessary, they should be applied to any other goods 
rather than to important raw materials. The State should not 
attempt to control individual bargains by refusing means of pay- 
ment, but should do everything possible to facilitate payments by 
means of foreign loans and credits and foreign money. During 
the period after the conclusion of peace, during which scarcity of 
raw materials continues, it is necessary, ‘for social reasons,’ to 
distribute raw materials as equally as possible, accortling to the 
capacity of particular concerns and the extent of: their activities 
immediately before the war. The various industries should estab- 
lish their own distribution centres, but these centres should not be 
given any mongpoly of freight space and foreign money ; they 
should ‘ leave the importation of raw materials as much as possible 
to free trading’; care must be taken to guard the respective 


T a 


intetests of industry and trade. It is insisted that the compulsory 
fusions of businesses which have been effected under the Auxiliary 
Service Law should be abandoned immediately after the end of the 
war. The Chambers of Commerce are holding out against levisla- 
tion which would compel employers to take back former employés 
on their return from the war. They express general approval of 
the Government proposals for demobilisation, and say that, in par- 
ticular, it is much better to retain men with the Colours for a 
maximum rr, of four months, or until they have obtained 


definite emplofment, than to attempt 
support for the unemployed.” 


any ambitious scheme of 


Lighting Restrictions. —At Colne, on Monday, Mr. 
Alfred George Cooper, the borough electrical engineer, was fined 
6s. for a breach of the Restriction of Lighting Order. ; 


Appointments Vacant.—Testing 
Islington B.C. Electricity Department ; 


assistant (45s.), for the 
book-keeper and invoice 


clerk (£110), for the Walthamstow U.D.C. Electricity Department ; 
charge engineer for the North Metropolitan Electric Power Supply 
Co.'s Power Station, Willesden; general clerk for the Aberdare 
U.D.C. Electricity and Tramway Department ; senior clerk (£160) for 
the Borough of Salford Electricity Department; switchboard 
assistant for the Stupney B.C. Electricity Department. See our ad- — 


vertisement pages to-day. 


Fleetwood Council proposes to appoint an assistant electrical 


engineer at £150 per annum, rising to £ 


175 in six months. 


Organisation of Power Station Engineers.—We are 
informed that on Friday last, at a meeting of electric power engi- 


neers in the Birmingham district, it was 


decided that the Midland 


Electric Power Supply Engineers’ Association be formed. It is pro- 


posed that the Association shall embrace 


the whole of the Midlands, 


and, later. join with similar organisations’ in other parts of the 
country. A further meeting will be held at Queen's Chambers, 
Snow Hill, Birmingham, on Friday, October 5th. Full particulars 
can be obtained from the hon. sec., Mr. P. J. Burgess, 21, Geraldine 


Road, South Yardley, Birmingham. 


The C.A.V. New Electric. Starter—On Tuesday last a 
demonstration was given at the works of Messrs. C. A. Vandervell 
and Co., Ltd., Acton, of their new geared type of electric starter 
for motor-cara. The starter embodies an ingenious combination of 
two main principles with which the motor world is familiar— 


namely, the axial pull upon an armature 


which is not symmetrically 


_ situated with regard to the field magnets, and the use ‘of a pinion 
working on a screw thread cut on the armature spindle ; when the 
current- is switched on, the armature moves axially and draws the 
pinion into contact with a gear on the fly-wheel, and as the 
armature revolves the pinion drops into mesh, and moves along the 
thread until fully meshed, when it is positively driven by the arma- 
ture, and accelerates the fly-wheel. Directly the engine starts, the 
fly-wheel overtakes the pinion, and causes it to run back and dis- 
engage the gears. The starter is controlled by a plunger switch 
with two positions ; the first starts the motor slowly and engages 
the gears, and when the plunger is pressed home the full power of . 
the motor is applied. In the first position a momentary “dwell ” is 
caused by a ball, backed by a spring, entering a recess in the spindle of 
the plunger. The whole operation is automatic and noiseless ; the 
full power of the motor cannot be applied until the gears 
are fully meshed ; no damage can possibly result from backfires, 
and the disengagement of the pinion when the engine starts is 
automatic and certain—once the engine is running it is impossible 
for the gears to remain in mesh. We are informed that the current 
consumption is extremely low: the starter is very light, strong, 
and simple, and no adjustment is required. It is made in three 
sizes, for cars and engines, ranging up to 150 H.P., and judging by 
the samples which we saw, it is extremely well designed. and 


constructed. 


On the same occasion we were privileged to make a tour of 
Messrs. Vandervell’s works, which have been greatly extended, and 
are occupied with a variety of very important work ; the complete- 
ness and efficiency of the organisation of the establishment were 
conspicuous features, and reflected the greatest credit on the staff 


of the company. ` 
A descriptive pamphlet relating to 


the new machine appro- 


priately bears the title, “ Electric Starters—C.A.V."; as pioneers 
of the electric lighting of motor-cars in 1900 and of the 


variable-speed dynamo in 1904, the firm 
starters.” and we may add that they are 
are certain winners. 


Patents and Alfen Enemies.— A 


undoubtedly are “ electric 
making the running and 


list of some 24 German 


patents, mainly owned by the firm of Robert Bosch, is given in the 


Illustrated Official Journal (Patents) for 
of which application has been made 
British Lighting and Ignition Co.. Ltd. 


September 26th, in respect 
the Board of Trade by the 


Electric Voting Machine.— The Argentine (Govern. 
ment has been inviting tenders for the (designing, manufacture, 


and installation of an electrical voting 
- of Deputies of Argentina. 


achine for the Chamber 


'A Swansea Strike.—The Times says that a strike of steel 
workers at Briton Ferry, near Swansea, which arose over the 
dismissal of a foreman electrician, over 1,000 men being affected, 
has been settled, the men, after a conference with representatives 


of the Ministry of Munitions, deciding 
dispute to be referred ‘to arbitration. 


fo, resume, the matters in 


! 
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The Belfast Strike.— When the case of the 32 employcs 
of the Belfast Electricity Department was again before the Belfast 
Munitions Tribunal on September 18th, it was stated that since the 
order adjourning the cases was made, the men, in accordance with 
their undertaking, had returned to work, and there had been no 
cause of complaint against them since. The President adjourned 
the case for another six months, to see if they would keep their 
undertaking. He said he hoped that the men would remember that 
for the offence they had committed they were liable to heavy 
penalties, and the question of whether or not those penalties would 
be imposed would depend largely on how they conducted themselves 


in the meantime. 


OUR PERSONAL COLUMN. 


The Editors inrite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 


ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials —The Rochdale - 
Tramways Committee has unanimously recommended that the salary 
of Mr. G. WEBSTER, the general manager, shall be increased: from 
£450 to £500. A return submitted showed that the existing 
remuneration was below the average paid in towns similar to 
Rochdale, and warm appreciation of Mr. Webster's services was 


expressed by members of the Committee. 


Mr. *J. WILKINSON, tramway electrical engineer, Hull, has 
returned to business after a serious illness of several weeks’ dura- 
tion. and will be glad if his business friends will note his new 
address :—.Tramway Power Station Buildings,, Osborne Street, 


Hull. as 


Mr. J. A. RAYNER, manager, Galway Electric Light Co., has been 
presented with a gold watch by the employés, and with a smoking 
cabinet by the Galway Rowing Club, on his leaving for Hereford. 
His successor in the Galway managership is Mr. Collins, of Dublin. 

Mr. HAROLD WM. SANDERS, A.M.I.Mech.E.. chief draughtsman, 
Manchester Corporation Electricity Department, has been appointed 
assistant constructional envineer to the City of Birmingham 


Electric Supply Department, Dale End. Birmingham. 


Mr. C. J. TURNER, chief engineer and manager of the Hoylake 
and West Kirby U.D.C. electricity department, was recently granted 
a commission as lieutenant, R.N.V.R., and on the occasion of his 
leaving to take up his duties as electrical officer in the R.N.A|S. 
he was presented with a case of pipes and a cigarette case by the 


staff. 


General.—Mr. JoSEPH FLANAGAN has been appointed 
electrical engineer to the Tees-Side Bridge and Engineering Works, 


Ltd., Middlesbrough. 


GOLDEN WEDDING.—The many friends of Atb. BRUCE, chairman 
of the Sunderland Electricity and Lighting Committee, will be 
pleased to learn that on Monday next, October Ist, he will celebrate 
his golden wedding. and will join us in congratulating him on that 
happy occasion. Ald. Bruce was elected a member of the Sunderland 
Council in 1879, and was elected an Alderman in 1896. He was 
Mayor of: the borough for two years (1897-8), and has been chair- 
man of the Electricity and Lighting Committee since its formation, 
about 23 years ago (which is probably the longest record for a 
chairman of an Electricity Committee, unless Ald. Pearson, of 
‘Bristol. can claim to beat it). He was a member of the I.M.E.A. 
Council from 1905 to 1914, when he retired under the new rule 
that requires a member to retire for at least one year ; he is alsoa 
director of the Municipal Mutual Insurance Association. Two of 
his sons are serving in France, both being lance-corporals, and the 
younger has been. awarded the Military Medal. Under his wise 
guidance the Sunderland undertaking has been developed into 
a large and prosperous concern, and we trust for many years to 
come it will have the benefit of his matured experience and sound 


judgment. 


Roll of Honour. —SAPPER ALBERT Penny, R.E., who 
has died of wounds. was employed at the Salford Corporation 


electricity department. 


PRIVATE S. D. DALBY, A.S.C., M.T., who has died from appen- 
dicitis in South Africa, was employed by Mr. George Newby, 


electrical engineer, Bradford. 


Mr. W. J. LARKE; assistant chief engineer at the Rugby Works 
of the B.T.H. Co.. and lately engaged at the Ministry of Munitions, 


has been appointed an officer of the Order of the British Empire. 


PRIVATE CECIL R. GIBBONS, Lancashire Fusiliers, killed in 
action, aged 20, was employed at the British Westinghouse Works, 


Trafford Park. 


CORPORAL ARTHUR HALLIWELL, R.F.A., who was recently 
awarded the Military Medal, is in hospital in France, wounded. 


Iie was employed by the Lancashire Electric Power. Co. 


DRUMMER W. KIRKMAN, Royal Welsh Fusiliers, who has died of 
wounds, aged 32, was employed at the Bolton Corporation elec- 


tricity works. ' 


PRIVATE THOMAS TurkER, Duke of Wellington's Regiment, who 
has been killed, was employed at the Phwnix Dynamo Works, 


Bradford. | i 


On Thursday, last week, at the Ediswan Works, LANCE- 
CORPORAL W. A. Prime, of the 11th Batt., Middlesex Regiment, 
who was formerly employed in: the Ediswan glasshouse, stamping 
and burnishing shops, was presented with an illuminated address, 
a gold watch, and a sum of money by Mr. J. W. Elliott, on behalf 
of the staff. Lance-Corporal Prime is only 18 years of age, but 


— 


won the Military Medal on February 26th, 1917, and was wounded 
at Arras on April 10th, losing his right foot. 

SrconpD Lieur. Wm. H. PALMER, B.F.C., who met his death at 
Linooln while flying, owing to the petrol-tank igniting, was an 
electrical engineer, trained at Finsbury College, He was the only 
son of Councillor W. H. G. Palmer, of Kingston-on-Thames. 

SIGNALLER P. O. MEARs8, London Regiment, aged 19, who has 
been killed in action, was a draughtsman with the Western Electric 
Co., Ltd., at North Woolwich. 

CAPT. R. J. Rooney, R.E., who was wounded by a bomb at the 
Front, and whose death has just been announced, was an electrical 
engineer practising in Scotland. 


Obituary. We regret to learn that Mr. C. ft. Dorman, 
of Whitehall, Brooklands, Cheshire, chairman of Messrs. Dorman 
and Smith, Ltd., electrical engineers, Salford, has lost his only 
son. SAPPER HAROLD MARK Dorman, R.E. Sapper Dorman, who 
was 19 years of age, and was stationed at Marlow-on-Thames, was 
accidentally drowned near Boulter’s Lock, on September 9th. 

The death has taken place, at the age of 64, of Mr. WILLIUy 
Rosson. cf Messrs. Wm. Robson & Sons, electric lighting engineers, 
of Kirkdale, Liverpool. 

The death has occurred of Mr. ARCHIBALD WILSON, one of the 
partners of the firm of Messrs. King & Co., Leith Electric Works 
Edinburgh, as the result of an accident on Saturday evening. Mr. 
Wilson was riding his motor bicycle, and collided with a com- 
mercial motor lorry. He joined the firm 26 years ago. 


` 


CITY NOTES. 


The directors of the Deutsche Elektrizi 
tate Werke Garbe, Lahmeyer & Co. of 
Aix-la-Chapelle, recommend a dividend oi 
l 6 per cent. for 1916-17, this comparing 
with 5 per cent. in the previous year. 

The Kabel Werk Rheydt, A.G., of Rheydt, proposes to pay 
a dividend of 20 per cent. for 1916-17 on share capital of 
£250,000, as contrasted with 30 per cent. in the preceding 
year. At the same time the share capital is to be increased 
to £350,000. 

The Internationale Stickstoff A.G.,,of Wiesbaden, which' 
has had a nominal share capital of £103,000 since reconstruc- 
tion in 1913, and had a debit balance of £46,000 ut the end 
of 1915, is again to be reorganised by the reduction of the 


German 
Companies. 


” capital to £27,000. 


The Hamburgische Elekttizitata Werke A.G., of Hamburg. 
reports a large increase in working expenses in 191-17, and 
a decline in the net profits from £88,000 in 1915-16 to £52," 
last year. The dividend on the ordinary capital of £1,100,0W 
is proposed at 3 per cent., as contrasted with 6 per cent. in 
1915-16, 114 per cent. in 1914-15, and 84 per cent. in 1913-14. 

The Fabrile Isolierter Drähte (late C. J. Fogel), of Berlin. 
has decided to increase the share capital hv £112,000 t 
£378,000, for the purpose of defraying the cost of additional 
machinery for the new works at Köpenick. The new shares 
are to be offered to present shareholders at the price of 14 
per cent., they having already been taken over firm bya 
banking syndicate at 140 per cent. 

The Akkumulatoren Fabrik A.G., of Berlin and Hages. 
reports that the undertaking at Milan has been désposed of. 
and the value of the other interests in enemy countries ha: 
been entered in the accounts for 1916-17 at figures which es- 
clude anv risks After allocating £4,000 to depreciation, as 
against £3,400 in 1915-16, the net profits are returned at 
£193,000, as compared with £138,000, permitting of the pay: 
ment of 25 per cent., as contrasted with a dividend of X 
per cent. in the previous year. . , 

The Isaria Zähler Werke A.G., of Munich, which belong 
to the Brown-Boveri group, reports that in addition to the 
army orders received in 1916-17, the company endeavoured to 
increase the output of peace products as far as possible, thes 
still forming the greater portion of the production. It was. 
however, impossible for sale prices of meters to keep pact 
with the growth in the cost of raw materials and of wages. 
After setting aside £11,000 for depreciation, as against £6.0" 
in 1915-16, the accounts show net profits of £24,000, # com. 
pared with £21,000. It is proposed to pay a dividen of E 
per cent., as contrasted with 10 per cent. in the preceding 


year. 

l Mr. A. E. Haptey presided at the anova! 
Victoria Falls meeting, held in London last Friday. Hr 
and Transvaal said that the net earnings were £70. 

Power Co. higher than last year, enabling them 

l pay 5 per cent. -on the ordinary shares. ao" 

to raise the dividend on the participating preference share 

to the full amount to which they could become entitled, 
namely, 10 per cent. They had transferred from the balan 
standing to the credit of the profit and loss account as at 

December last £150,000 to a reserve fund, which. was aval 

able to meet contingencies that might arise, to Improve z 

property, to equalise dividends, or for any purpose conduc 

to the interests of the company. For the first time there T! 

a reduction in the amount of the first debentures; the am 

ration at the rate of 5 per cent. per, annum fixed a 

trust deed had now come into operation, and the emoun E 

the first debentures drawn or purchased was £152,100. 


N 
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i the year 4 further £75,680 of second debentures had been dale, Southport, engineer. ` The first directors are :—J. S. Mitchell and W. M. 
Rowland. Solicitors: Matthew,/Hall & Thomson, 26, Victoria Street, Man- 


emed by purchase. The position with regard: to excess heler. 


profits in the United Kingdom was clearer than last year, : , 
the pre-war percentage on capital having meanwhile been M S. „Engine, Lia. z (148,451) ma Paate company. 
settled, and it had not been considered necessary to make electrical Sener. &c. The tC ibscribers (each with "One a goa 
any provision under that head in the 1916 accounts. Since Patteson, Pinners Hall, E.C.2, accountant; "T. S. James, 16, Edith Road, 
the close of the accounts the financial legislation in South ee TE a ee Ag first directors are to be appointed by the 
Africa had been greatly mo difie d, throwin ga heavier burden - pay ers. olicitors; Francis & Johnson, 19, Great Winchester Street, 
on the taxpayer. The modifications, while involving a, reduc- eee 
tion in the rate of the old income-tax, imposed a@ dividend Pe a ey . 
tax, together with an excess profits duty _at the rate of 25 | 
per cent., calculated k the same general principles as adopted OFFICIAL RETURNS OF ELECTRICAL 
yt country. e taxation was. retrospective, 80 a8 to ; 
apply partly to ne and a provision hae Se e to Y COMPANIES. 
; the charge in the accounts now submitted. regard to Alfred Danks, Ltd.—Memorand f sati ER 
' pee ` ; . — | atisfaction in full 
engineering matters, the station generating plant for electric on September 3rd, 1917, of a: R i 
power an d compresse d ria à. run succe ast ully an a heen well pe . aan a ; E i eN o mortgage ebenture dated May 6th, 1916, securing 
maintained during this period. ə overhead transmission Gorseinon E Can 
: and distributing lines, and the consumers sub-station plant, £10,000 in er 1 Pean TR r. TAO T 
; together a the K pe a pipe Pe been oan £2 paid; £9,348 considered as paid. Mortgages and charges: £780. 
satisfactorily, and had been kept in a good state of repair. D. Hulett & Co., Ltd. (29,463).—Capi E 
There had been no extension to the generating or distributing shares. Return dated August A 1917. re Capital, £35,000 im fet 
plant, other than a small pole line extension to a new con- on 1,900; £20,500 considered as paid on 4,100. Mortgages and charges : Nil. 
sumer in the Brakpan area, the Sub-Nigel Co., the capacity General Electric Co., Ltd. (67,307) .—Capital, £1,400,000 
of the generating plant being 270,680 H.P The quantity of A D prer amd en a bun of £10 aie Return dated July 3ist 
; e i mber 1), ; i ref. 50, d. a : 
water for condensing purposes accumulated in the dams at . £880,000 paid on 63,000 pref. and 25,000 ord. £330,000 considered a Dad oh | 


the various generating: stations remained normal, and showed 7,000 pref. and 25,000 ord. Mortgages and charges: £200,000 
no sign of shortage. The supply of engineering spare parts 
had presented difficulties, owing to the shortage of supply — 
from this country, but this had been overcome in some cases | 


by the increased output from the company’s engineering work- | 
shops, while the provision of general engineering stores had, STOCKS AND SHARES. 
in spite of the difficulties of supply, been maintained. The | Toespay EVENING 


_ prosperity of the company being 80 closely interwoven with yer f ; 
thet of the gold mining industry on .the Rand, they had TĦ City awaits with keen interest the Government's declara- 
reason to follow with feelings of admiration the successful tion with regard to more borrowing. In some quarters a 
manner in which, jn spite of the difficulties created by the new populér Loan is considered so imminent as to lead the, 
war, the output of gold and the general activity of the mines . prophets to look for its issue this week-end. In other direc- 
tions, it is thought that the Loan may be postponed until 


had been maintained. The extra cost of materials, increased f 4 | 

“wages, taxation, and fluctuations in the supply of native after Christmas. The only effect that the discussion exercises 

labour impose heavy burdens both on their consumers and ' Pon current prices is in the Consol market, where the tone 

themselves, while neither of them was in a position to raise has softened somewhat. All other investment sections are. 
very hard, while in some marketg speculation 18 boisterously 


the price of its product. The foresight and energy displayed ie 


. by those responsible for the conduct of the mines, assisted Sieg to. Ls _ 
by the sympathetic attitude of the Imperial and Union Gov- Home Rails are enjoying one of their rare and lucid in- 
ermments, had enabled these difficulties of obtaining the neces- tervals, with prices firmer, and business more pronounced. 
sary materials to be overcome, and had prevented the supply The reason seems to be that other domestic investments of 
of gold from the reef, so essential to the conduct of the war, — sober class are becoming difficult to find, while the Railway 
from falling away. Naturally, these war conditions were stocks of companies operating. outside Great Britain are all 
reflected in the working costs, and were felt most severely out of favour for one reason and another. This tends to 
by those mines working low-grade ore; but, nevertheless, by drive investment money into the Home Railway list, and 
good management these mines had been kept working, and ’ the Undergrounds receive their due meed of attention. 
such mines as had been shut down during the period under ` Amongst them, Central London assented stocks aré noticed 
review had either come to an end of their ore, or had closed for their yield, and rises of 2 points have lifted the ordinary 
through causes normally incidental to mining. The develop- 
ments in the Far Eastern Rand, where several of their advanced to 24%, but reacted to 234! the company’s; deferred 
* largest consumers were situated, 
and during the yeay the Union Government had leased two 
further areas in this part of the Rand, both of which were of London’s traffic, reminds one forcibly of the old lady who 
acquired by existing mining houses. The chairman expressed aroused the concern of the elder Mr. Weller at the famous 
appreciation of the work of the company’s staff and their bap, 2 tee . i 
. i : he electric lighting market 1s firm, Bromptons holding 
uestions, the chairman said their rise at 6%, and Metropolitans gaining 5s. bt 65s. The 
statement about the pros- demand for debenture stocks and preference shares is per- 
| haps rather less insistent than it was, for which the coming 
- of the new War Loan 18 doubtless responsible. People want 


To be Struck Off the Register.—The following companies 
will be struck off the register in three months unless cause 

; : alert as ever for cheap stock. The sleepy special constable 
wonders where all the London searchlights draw their “juice.” 


Absorbent Engine Cloth Co. g . : i 

Eastern Electric Co. | as he watches their beams while he 18 on’ duty; wonders too, 

Beata See Olt etal Co. (Carlisle). it may be, if readers will forgive a short article as he sits 

aree CPER gines: down to it after the “ All Clear ” releases ‘him for burning 

Standard Bolt & Nut Co. ee a r 

Transport Development & Power Syndicate. midnight oll of his own. : , 
Marconis have developed renewed buoyancy, which arose 


Vanadium, Ltd. ; 
X.L. Electric Co. first in the shares of the Marine Co.. taking the price to 54s. 


| Stock Exchange Notice.—Application has been made to before a slight reaction occurred. The parent shares rose to 
the Committee to allow the following to be quoted in the 66s. 3d., Americans to 19s, 3d., and Canadians to half a 


Official List :— guinea. Business in Marconis is so spasmodic as to render 
Electro-Bleach & By-Products, Ltd. —120,000 ordinary. an observer cautious of saying much about it, but the market 
shares of 10s, each, fully-paid, Nos..1 to 120,000. view is certainly optimistic. 
Calcutta Electric Supply Corporation, Ltd.—The unit = The telegraph ape mee noe feature this Ter D 
sold to consumers during the four weeks ended July 27th table, Teleecioh a dies Be Ge Detter a 39 
7 2.307 ,315, compared with 2,020,562 in the corresponding -o Pr pottery rs, 
were 4; “of 1916 and India-Rubbers keep very firm at 139, shares being wanted 
four weeks o | at the price. Oriental Telephones have recovered their de- 
en ; l a Pi last week, but United River Plates are still a trifle 

ullish. i 


R: Mexicans tend to halt. The dramatic rise in the price of 

NEW COMPANIES REGISTERED. silver is a bull point. The condition of the country calls for 

zar : caution 1N putting money into Mexicans. Amongst the 

Abrasives, Ltd. ( 148,486).—Private company. Regis- Utilities, Mexico Tramways Fives relapsed 2 points to 44}. 

tered September 19th. Capital, £10,000 in £1 shares. To carry on the busi- but the remainder of the group keeps steady British 
ness of manufacturers and factors of; agents for, and dealers in, metals, X Re i] debent S k h 

emery, emery stone, corundum, abrasives, polishing wheels, and the like, Columbia Electric Railway 43 per cent. debenture stoc ag 

mechanical, electrical, and general engineers, &c. Agreement between J. S. gone back to 50. The deferred and preferred issues are lower. 

papain vue ee eae an oe Ta pa Pi M o Ron ani Anglo-Argentine Trams are unchanged, the fatal railway 

the secon Tey er a e third part. The subscribers (rar strikes not. affecting. any of the tramway issues. A fair 


with one share) are .—J. S. Mitchell, Hyland, Hargate Drive, Hale, ; í 
Altrincham, Cheshire, engineer; W. M. Rowland, 34, Lancaster Road, Birk- amount of speculative buying keeps Pernambuco Tramways 


b 
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ordinary shares prominent, the present: price being 7s. 8d. 
The 7 per cent. preference at 18s. and ‘the 5 per cent. first 
debentures at 68 are firm. These latter look cheaper than the 
preference, as things stand at present. 

British Aluminium shaves have come back rather sharply, 


falling 4 to 32s. in consequence of a good deal of profit-taking. — 


Other members of the miscellaneous group, however, are 
strong. Electric Oonstructions rose to 2s.; British Westing- 
heuse Preference put on 5/16 at 81/16. British Insulated are 
strong at 143. Babcock Ordinary advanced to 3% buyers. 
Victoria Falls & Power shares are very quiet at 19s. 3d. for 
the ordinary and 23s. 9d. for the preference, the price being 
unaffected by the meeting at the end of last week. The 
chairman spoke in a vein of cautious optimism, and his 
remarks formed an appropriate corollary to the recent report. 
There has been a little business just lately in the 6 per cent. 
preference shares of the Madras Electric Supply Corpora- 
tion, the price being about 17s. 6d. Vera Cruz ordinary are 
changing hands on the basis of 7s. 6d. Crompton preference 
at 14s. 3d. are a trifle harder; the. ordinary remain in the 
neighbourhood of 10s. 8d. , 

The rubber market is animated, with prices strong. A 
large volume of business is in progress, interfered with ‘to 
some extent, in the early part of the week, by the moonlight 
raiders. The price of the material fluctuates a little from day 
to day, keeping very close to the neighbourhood of 2s. 10d. 
per lb. More activity has come about in armament shares, 
Armstrongs and Vickers both being firmer. A good deal of 
trade, too, is passing in the shares of the companies con- 
nected with base metals, those of the tin group being especially 
prominent. 


SHARE LIST OF ELECTRICAL COMPANIES, ' 
Homs Exzorniorry OompPanius, 
Dividend Price 


a 


pm, Sept. 25, Rise or fall Yield 
1916, 1916. 1917, this week, D-6. 
Brompton Ord: ee ..» 10 9 fS — £6 18 6 
do. db. do. 4% Pret.. 43 43 8a —. 618 4 
Chelsea ee ee oe ee 4 8 — 6 9 1 
City of London ee ee ee 8 8 Í 12 ai ` 6 4 B 
do. do. 6 percent. Pref. 6 6 1 — 618 5 
K geen ora ar aE DEL 7 4 Si = aE 
en ary ee ee — ~ 
London Blectric .. ae s 8 b 1 = Nil 
do. do. 6 per cent. Proef.. 6 4 = . 6 6 8 
Metropolitan ie We 8 8 +2, 412 4 
do. 13 per cent. Prof. 4 4% = 740 
St. James’ and Pall Mall A 8 8 1 — 614 6 
South London ee ee oe 6 t 6 n — 3 6 6 
South Metropolitan Pref, 1 7 1 21/6 — 610 8 
Westminster Ordinary oe ee q 7 68 _ 5 6 8 
TSLEGRAPRS AND THRLEPHONES, 
Anglo-Am. Tel, Pref. ee oe 6 983 + a 6 1 10 
do. Def, .. -» 886 13 38 — 610 5 
Chile Telephone .. is co. 8 8 7 = 611 4 
Cuba Sub. Ord. oe ee oe 6 6 Ear 6 14 8° 
Eastern Extension se “ae 8 8 1 = %5 B 4 
Bastern Tel. Ord. ee ee 8 8 14 —_ 8 7 9 
Globe Tel. and T. Ord. .. rs 71 7 18 — *% 178 
do. Pref, oe 6 6 103 nem 6 14 8 
Great Northern Tel, .. - 8 24 87 — 69 9 
Indo-Eeropean .. oe . 18 18 — 619 8 
Marconi oe ee ce ee 10 16 i +4 410 6 
Oriental Telephone Ord, . 10 10 + 8 1 6 
United R. Piate Tel. , oe oe 8 8 — 5 16 4 
West India and Pan. .. ss 6d. 6d. 1 —_ 8 9 5 
Westórn Telegraph os œ. 8 8 i a= %10 4 
' Hous Rams, 
Cantal Tondon; Ord, Assented f $ sof 3 6 n "| 
etropoli ee ee e + 4 
à U à do. peed oe ee M a e — sal 
nde an: ectric Ordinary _ 
Jo. ão. “A” .. Mil NI 6/- — Nil 
do, do. Income 6 4 82} . ~ %4 17 0 
Fortrenn Trams, &0, v 
Dividend . 
| aaa 
1915. 1916, 
ETIES . 6 per peni eters 6 A 44 - 6 8 1 
o-Arg. Trams, Firs A = 819 6 
do, Mmda Pref. ae | = —_ — 
do. 6 Deb. ee 6 5 67. Seram 7 8 8 
Brasil Tractions ee oe ee 4 4 46 —! ` — 
Bombay Blectrio e oe ee 6 6 — 6 4 8 
British Columbia Eleo. Rly. Pice. 6 8 42 _ 1115 4 
do. do, ferred Nil Nil 89 —l Nil 
do. do. Deferred Nil Nil- 273 —lġ Nil 
Mexico Trams 5 per cent. Bonds N 443 —2 Nil 
do. ‘6 percent. Bonds Nil Nil 40° — Nü 
Mexican Light Common . Nil Ni 924 — Ni 
0. f. ee _ 6% Nil Ni) 81 — Nil 
do. Ist Bonds .. Nil Nil 464 — = 
MANvUracTruRiNG OOMPANIRS, 
Babcock & Wilcox is ..» l6 15 8} _ 4123 
British Aluminium Ord. Sa 7 10 133 — 6 6 
British Insulated Ord, .. oo 175 D 14 + 7 0 
British Westinghouse Pref, .. 7 +5 418 
Callenders .. ee ee ee 20 20 14 —_ 6 18 
do, B Pref. ee ss 6 6 4 _ 6 1 
-Kellner e ee e 2 33 = 6 8 
Edison Swan, fully paid _ — } — Nil 
. do. 4 percent. Deb, 4 4 124 _ 5 10 
Electric Construction .e .. Ki 1 i +A 710 
Gen. Bleo. Pref... +2 e 10} _ 6 17 
o Ord... . .« 10 10 17 +3 6 17 
ee. oe 00 ee 25 i 16 — 7 16 
do. Pref, .. es os 43 4 — 6 12 
India-BRu ber oe ee. ow 10 10 193 — *7 8 
Telegraph Oon. .. .. . 20 20 89 = *6 B 


¢ Dividends paid tree of income-tar. 
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MARKET QUOTATIONS. — 
It should be remembered, in making use of the figures appearing 


~ in the following list, that in some oases the prices are only general, 


and they may vary according to quantities and other ciroumatances, 


Wednesday, September 26th. 


a Acid, Orxalio . ee ee e per 1b, 1/8 oe 
a Ammoniac Sal .. si .. per ton 815 ee 
a Ammonia, Muriate (large crystal) i a54 ee 
a Bisulphide of Carbon .. . ” £28 os 
a Tax .. oe oa - oe oe 1) £58 ee 
a Co Sul te oe ee ee oN #61 ae 

‘ @ Po ? orate oe - 0o ° per lb. 2/6 oe 
a , Perchlorate T) 4- oe 
aShellac .. .. «1s perowt. 19 10 10/- dec, 
a Sulphate of Magnesia... .. per ton 416 bs 
a Sulphur, Sublimed Flowers... ñ - £35 > 
g ’ Lump ee ee eo Ty £26 oe 
a Soda, Chlorate ., i. |. perlb. 104d. a 
a LEA eras oe ae ee per ton 120/- "ee 
a Sodium Bichromate, casks ee per lb. ae ae 

METALS, &c. 
c Brass (rolled metal 2 to 12" basis) per Ib. ee ; 
c ” Tubes (solid drawn) es ” P oe oe 
e ” Wire, basis -ee oo oe [X] ° oe ` 
c Copper Tubes (solid drawn) .. = 4 1,7 ta 1B} 3d. dec. . 
s n Bars (best selected) .. per ton £1 £5 dec. 
g ” Sheet ee oe ee a ‘ 2 5 £5 dec, i 
g T Rod .. os + oa oe T 8155 £5 dec. 
dad "n Y Electrolytic) - ee T £130 £1 dec, 
d 9 : $) Sheets ee (F) £157 £5 dec. 
a mat BEWE pete, | i | 
” os awe re per . i ° 
f Ebonite Rod.. ae oe ee 0 8/- i ee 
f ” Sheet ee ee ae n ; 2/6 ee 
n German Silver Wire .. ee ji ANR és 
h Gutta-percha, fine .. à s% n 6/10 as 
h {ndia-rubber, Para fine ee ee ” 8/34 . 
i Iron Pig (Cleveland warrants) .. per ton Nom. 
l ” Wire, galv. No. 8, P.O. qual, 90 A i oe 
g Lead, English Pig .. eo ee rT) es f we 
g Merc mer os ni .. per bot. Nom. me 
e Mica (in original cases) smal] .. per lb. 6d. to 8J- <i 
€ » ” » medium ” 8/6 to 6j- ee 
oo Bares ath 116 to 14- &up.| __.. 

d Silicium Bronze Wire ae ee per lb. 1/9 $d. dec. 
r Steel, Magnet, in bars .+ .. per ton T ee 
g Tin, Block (English) .. .. p ne ğ 
A n Wire, Nos. 1 to 16 ee ee per lb. ` 8/8 è ee 


Quotations supplied by— 


a G. Boor & Co. James & Shak 
c Thos. Bolton & Song, Ltd, £ Edward Till & Co.. 
d Fredefick Smith & Oo. i Bolling & Lowe. ` 
F.W & So i Richard Johnson & Nephew, Ltd. 


LJ ns. 
f India-Rabber, Gutta-Percha and 
, Telegraph Works Oo., Ltd. 


n P. Ormiston & Sons. 
r W. F. Dennis & Co, 


Handling Coal with an Electric Trock.—Since the 
first of this year the Canton (Ill.) Gas and Electric Co. has been 
hauling coal to its electric and gas plants in an electric truck. 
The results, according to E. H. Negley, secretary and manager of 
the company, indicate that the investment was a good one, and 
that a considerable saving in coal-hauling costs is being made. 

The haul from the railroad track.to the company’s electric plant 
is about three blocks long, and to its gas plant about 1'5 miles 
(2'4 km.). Over this distance this truck makes a round trip to the 
electric plant in about seven minutes, and can convey the anntents 
of a 50-ton (45°'5-t.) car of screenings to the station in about three 
hours. The round-trip haul to the gas plant requires about 3 
minutes. 

The speed of the truck loaded is ‘about 7 miles (11°3 km.) an hour. 
and in ordinary operation it will cover from 15 to 25 miles (24 km. 
to 40 km.) a day, depending on how many trips are made. The 
truck is a Walker Vehicle Co.’s design with 44 cells of 31-plate 
Philadelphia storage batteries. It is’ said to be the first electric 
truck to be equipped with a Lee Loader Co.'s dump body: the 
dumping feature of this body has demonstrated its valve at 
Canton, since the driver alone through the use of it can unload 
10,000 1b. (4,536 kg.) of coal into the hopper in two minutes. The 
driver, who operates this truck exclusively, is responsible for its 
entire care, both as to. charging and maintenance.— 

World. e l ; 


Railway Electrification in South Africa.—In view of 
the attention which has been devoted of late to the possibility of 
certain portions of the S.A. Union Railways being electrified, and 
the general and increasing utility of electrical power, a large 
gathering assembled at the Durban Technical College on July 27th 
to hear a lecture on ‘ Railway Electrification,” by Mr. J. W. Kirk- 
land, of Johannesburg, arranged by the Engineering Section of 
the Natal Society for the Advancement of Science and Art. The 
author told a graphic story of the Chicago, Milwaukee, and &. 
Paul Railway, which is the most important and largest instance of 
the application of electricity to railway operation, and which be 
has recently visited and inspected. He gave a summary of the 
advantages to be gained by the electrification of main line trafic, 
and in allusion to the practicability of adopting the system. so fat 
as certain lines in South Africa were concerned, stated that the 
carrying capacity of the Natal line could be greatly increased bf 
the electrification — Natal Mercury. | 
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ELECTRODES FOR ELECTRIC PURNACES: 
THEIR MANUFACTURE, PROPERTIES, 
AND UTILISATION. 


47 = G 


(Concluded from page 286.) 


Metallic and Compound Electrodes.—The use of vertical—or 
sole—electrodes of metal, or with a base of metal or secondary 
conductor, offers greater difficulties than the use of carbon 

. electrodes, but it is essential in certain manufactures whfch 
necessitate the exclusion of carbonising materials to as great an 
extent as possible. On the other hand, it is sometimes desirable 
to incorporate: certain ingredients. of the final product with the 
electrodes to be used in its manufacture. Metallic electrodes 
facilitate cooling of pieces between which the arc plays; and 
compound electrodes are used where a conducting or semi- 
conducting medium is needed for special purposes. 

Metallic Electrodes.—Tubular metal electrodes are used in several 
types of furnaces for the manufacture of nitric acid. In the 
Schonherr furnace, for instance, one electrode consists of a vertical 
steel tube of length proportioned to the power of the apparatus. 
The other electrode is a water-cooled tube of copper. At the centre 
of the second electrode there is an iron core which may be replaced 
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easily ; its working life is about 2,000 hours, and replacement 
occupies only 15 minutes, The arc plays between the tube and 
the copper electrode. 

The Moscicki furnace uses concentric electrodes, the external one 
being a copper cylinder 15 cm. in diameter, mounted in a clay base. 
The central electrode is a water-cooled tube 6 cm. in diameter, and 
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held at the top in a porcelain support. The aro plays between the 
two tubes, and is made to rotate by a magnetic device. 

In the Birkeland-Eyde furnace the two electrodes are set fn line. 
Each consists of a simple copper tube bent to U shape and water 
cooled. The electrodes wear very slowly, and are easily accessible 
ind renewable. 3 

Horn electrodes are used in the Guye & Pauling (fig. 21) for the 
ynthetic manufacture of nitric acid. The electrodés E E’ are of 
ast steel, and are made hollow to permit of water circulation. The 
rc is struck at a, where the electrodes are nearest together, but at 
nce rises and spreads itself between the two horns. An air blast 
| Maintained from m to n, and carries out with it the nitric 
-oducts made by the action of the arc. 

Massive metal electrodes are used in certain furnaces for the 
anufacture or fusion of metals. Suchvelectrodes are preferably of 
e same nature as the metal to be melted, e.g., iron electrodes in 
on or steel furnaces, and copper electrodes in furnaces handling 
pper, bronze, or brass. In the simple type of melting furnace, 
ustrated in fig. 22, a large iron or copper electrode is embedded 
packing ™ of carbon pisé, which forms the working bed of the 


nace. 
n the Gin “ channel and basin’ furnace which utilises the 


resistance of the molten steel itself, each electrode is formed of a 
block of soft steel A (fig. 23), terminating in the channel B of metal 
under treatment. The electrode is let into the refractory body R 
of the furnace itself, and has a circular cavity of the section shown 
at m, and through this circulates cold water. The cooling effected 
is sufficient to keep practically stationary the plane a of transition 
from the solid to the liquid steel of the same composition. A 
similar arrangement is employed in the Girod steel furnace, where 
a steel electrode M (fig. 24) is mounted laterally in the refractory 
body of the furnace, Fragments of the same grade of metal as it 
is desired to produce in the furnace are placed at A, and these, after 
solidifiggtion, protect the pole M, which is also water cooled. The 
space B forms the useful reducing and melting portion of the 
furnace. 

Sole Electrodes.—Metallic bottom electrodes embedded in refrac- 
tory, non-conducting material may be used in a number of ways. 
differing more or less in detail. One of the first furnaces of this 
type was brought out by Siemens in 1880; two vertical electrodes. 
were used, the upper one being of carbon and the lower one an iron 
rod fed forward by ascrew mechanism in proportion to its consump- 
tion. In the Borchers furnace (1896) the steel bottom m (fig. 25) 
of the furnace chamber is mounted on a copper support R, which 
is cooled by water supplied through E. 

The latest Girod furnaces employ electrodes which are either of 
graphite covered with metal or else entirely metallic. In the 
former arrangement (fig. 26), the object of the metal covering over 
the graphite is to protect the furnace charge against carbonisation. 
The poles P are embedded in the refractory brickwork of the furnace, 


Fic. 26. Fica. 27. 


and the path of current flow from them to the upper electrode 
E is as shown by the dotted lines fig. 26—i.e., such as to traverse 
the entire thickness of metal in the furnace. The alternative 
arrangement (fig. 27) employs several steel poles P set in canals in 
the masonry of the furnace and water cooled at their lower 
extremity. As in the furnace illustrated by fig. 24, the canals c 
(fig. 27) are filled with pieces of metal which melt and then form a 
protection to the actual pole pieces. The latter are connected in 
parallel outside the furnace, and the masonry is naturally of such 
material and construction as not to be rendered conducting by the 
heat to which it is exposed. 

Compound Electrodes.—A furnace bottom of pure carbon often 
presents serious inconveniences, particularly in the electrometallurgy 
of steel. In the latter case, the carbon combines with the charge 
_to such an extent as to make impossible the production of low- 


“carbon metal. This difficulty: may be overcome by using a 


magnesia bottom, but it is then necessary to allow for the fact 


Fig. 28, 


that magnesia is not an electrical conductor. A satisfactory com- 
promise is to use a mixture of refractory non-conducting material 
(magnesia, dolomite, silica, &o.) with a carbonaceous, electrically-. 
conducting binder of pitch, graphite and tar in various com- 
binations. 

No metallic conductor is used in this cage, and the composition 
of the pisé may be varied so that the surface layers, in contact with 
the steel, contain insufficient carbon to carbonise appreciably the 
molten charge. This construction has been used successfully imhe: 


« 
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Firminy steel works. Numerous mixtures have been tested, and it 
is found that the ingredients do not cohere well with less than 
2% per cent. of tar, whilst with more than 10 per cent. the mix- 
ture becomes too liquid. The mixtures most used are cast-iron 
turnings, tar and calcined dolomite, and graphite, tar and calcined 
dolomite. From these ingredients it ‘is easy to make refractory 
floors containing 10 to 20 per cent. of carbon, which become very 
good conductors at high temperature after a preliminary heating, 
and then remain sufficiently good conductors for regular working 
- to be commenced without further preliminary heating. Similar 
results are obtained if the dolomite be replaced by magnesia or 
siliceous sand. 

The first melt from such a bottom naturally contains some excess 
of carbon, due principally to tar driven off during the early stages 
of heating. Analyses of consecutive melts of steel turnings, con- 
taining 0°16 per cent. of carbon, 0°36 per cent. of manganese, and 
0'349 per cent. of silicon, gave the following results :—- 


First melt. Second melt. Third melt. 

Per cent. Per cent. Per cent. 
Carbon... er 0:226 0:102 0'140 
Manganese “ 0161 trace 0'073 
Silicon es 0°060 0°027 0°069 


‘The second and third melts are normal, the carbon content being 
inappreciably affected by the electrode. The latter requires very 
little repair in service. 

Compound Melting Electrodes.—This name is used to describe a 
‘type of upper electrodes due to Gin and containing the metal (or a 
compound’ of the metal), which it is desired to alloy with the 
molten material in the furnace. For instance, in the manufacture 
of ferro-tungsten there is used a furnace with two vertical elec- 
‘trodes in series composed of cast tungsten, or of tungsten carbide. 
The furnace charge consists of iron oxide and tungsten dioxide. 
When the furnace is in action, the electrodes of tungsten carbide 
melt and their carbon burns at the expense of the oxides in the 
charge, which is thus reduced. The alloy obtained contains not 
more than 0°15 to 0°25 per cent. of carbon. Similar compound 
electrodes may be used in the mannfacture of ferro-molybdenum. 

Reinforced Electrodes.—Metal “reinforcement” is sometimes 
‘used in carbon electrodes with the double aim of increasing tHeir 
lectrical conductivity and their mechanical strength. Héroult, 
for instance, bores a hole through the electrode (axially) and fills 
it with an alloy of aluminium and silicon. The Plania Works 
-(Ratisbon) introduces bands of copper or iron into the electrode 


before or after baking, this process being especially recommended © 


for long electrodes, which are thereby much strengthened. Use 
is made sometimes of composite electrodes consisting of a tube of 
carbon or iron filled with lime; iron oxide, or other scorifier, which 
is thus carried, during the operation of the furnace, to the hotteat 
part of the charge. 

* Keller Steel- Magnesia Electrode.—A bottom electrode which is 
absolutely non-carbonising and at the same time very strong and 
durable and of high electrical conductivity is shown in fig. 28. 
Iron bars A from 1 to 1} in. square are set vertically and close 
together in a metal base ‘plate P. A secondary conductor, such as 
magnesia, is made hot and rammed very tightly between these bars, 
thus providing an “ armoured ” block of refractory material which 
is very durable and of exceptional mechanical strength, whilst it 
has the advantage of .permanent through conductors to secure low 
electrical resistance and easy starting from cold. The upper 
layers at least of the secondary conductor have appreciable conduc- 
tivity when the furnace is working, and owing to this and to 
the distribution of the bars a'in close spacing over the whole base 
of the furnace, current flow through the charge is exceptionally 
uniformly distributed. In spite of the large proportion of magnesia 
which gives the base its durability, the electrical resistance is 
almost nil. The metallic portion of the electrode’ is cooled by 
-water circulation at i. The refractory material between the steel 
bars hardens in service, so that the whole is remarkably durable. 
Operation is certain and simple, electrically and mechanically, and 
it is unobjectionable from the chemical point of view. There is no 
appreciable industrial loss. 


The author of the articles from which the foregoing abstract 
has been made is M. JEAN ESCARD, Civil Engineer, Lauréat de 
l'Institut de France and of ‘the Société d’Encouragement pour 
l'Industrie Nationale. 


THE HIGH-TENSION MAGNETO, 


AT a meeting of the AERONAUTICAL SOCIETY OF GREAT BRITAIN, 
on April 4th, Mr. A. P. Youne, A.M.LE.E., read a paper‘on ‘ The 
High-tension Magneto, with Special Reference to the Ignition of 
Aeroplane Engines,” which was printed in the Aéronautical Journal 
for April-June, 1917. 

The paper is a lengthy one, dealing comprehensively with the 
various aspects of the Subject, on which, as the author remarks. 
the amount of technical literature available at the present 
moment is very meagre. He points out that the degree of success 
achieved in the development of the combustion motor has at all 
stages been primarily dependent upon the efficiency of the 
ignition system used, and claims that the rapid strides which 
have, during recent years, been made in the construction of the 
petrol motor, per se, have mainly resulted from the very satisfactory 
high-tension ignition system that has been available. Without the 
highdpnsion magneto it is almost certain that the aeroplane would 
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never have reached its present high state of development, and the 
whole course of the present disastrous war would have ben 
different, and much leas in our favour. 

Prior to the outbreak of war, the number of high-tensin 
magnetos being produced in this country formed a negligible pn 
portion of the total number being used for a variety of purpos, 
Through laxity on our part, this most vital ‘‘ key ” industry wa 
allowed to develop in Germany, but the war has taught us a lesson 
in this respect ; during the period of the war the magneto industry 
in this country has developed at a really wonderful rate, and all - 
those participating are to be congratulated on the present healthy 
and hopeful state of the industry. 

The British Ignition Apparatus Association is at the moment 
supported by 10 British magneto manufacturers who have, during 
the period of the war, supplied to the Government for war par. 
poses, and chiefiy for aeroplanes, no fewer than 200,000 magnetos, 
The British magneto as at present constructed is the equal of the 
pre-war Bosch magneto emanating from Stuttgart, and certain 
developments now taking place will result in the British manu- 
facturers producing new types of magnetos that will prove to be 
vastly superior to anything turned out of Germany in the past. 

The author urges that when the war is over, British magneto 
manufacturers should be encouraged and supported by Government 
and public alike, so that there may be established on a solid founds 
tion a British industry producing magnetos and ignition apparatu 
unsurpassed in quality and design. — 

After tracing the history of electrical systems of ignition from 
Faraday’s discovery of electromagnetic induction in 1831 to recent 
times, Mr. Young turns to the technical of the enbject, and 
states that any form of high-tension magneto consiste of four 


i+ 

2+} 

” fle —— 

H re > ) | orstrieutor , 

CONTACTS 5 o g 7 ; 4 

we 7 

5—> 

E E&E ¢ Yaa 
SPARK PLUG 


Fig. 1.—DIAGRAM OF CONNECTIONS OF MAGNETO WITH 
S1x-CyYLINDER DISTRIBUTOR. 


essential parts :—(1) A magnet system; (2) an iron oore wound 
with primary and secondary ; (3) a contact-breaker to interrapt 
the primary circuit at predetermined intervals ; (4) a high-tensios 
distributor. Á 

The arrangement of connections generally adopted is illustrated 
in fig. 1. The earthed primary contact (B) is actuated by some 
form of cam, so that the primary circuit is continually being closed 
and opened. l 

The iron core which carries the armature windings may either 
revolve or be fixed. In the latter case, the rotor comprises certain 
iron masses 80 disposed that every 90° or 180° (depending upon 
whether the magneto is a two-spark or a four-spark), the fu 
flowing from the N pole of the magnet to the s pole, through the 
armature core, is suddenly reversed. When the armature rotate 
the flux reversal occurs—except when specially-shaped poles se 
fitted—every 180°, and the magneto gives two sparks per revolt 
tion. Magnetos provided with stationary armatures are said to be 
of the inductor type. The cycle of operations is as follows :— 
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Fig. 2.—TYPIcaL FLUX, VOLTAGE, 
AND PRIMABY CURRENT WAVES 
FOR H.T. MAGNETO. 
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(c) During the period of closure of the primary circuit the 

_ induced current will steadily increase in value. Then at a certain 

instant the contacts are suddenly separated by the cam. The con- 

denser in parallel with them ensures that there is no sparking 

at this instant, consequently the rupture of the primary current is 
remarkably sudden. 

(d) The suiden rupture of the primary current causes an 
instautaneou;3 collapse of the magnetic field associated with it, and 
as this field is linked with the secondary turns, an enormous 
voltage is induced in the secondary winding at this instant. This 


volta re is sufficient to initiate a spark between the electrodes of the . 


spark plug, and this spark is maintained, to some extent, by the 
voltage induced in the secondary by virtue of the continual flux 
change in the armature core produced by rotation during the period 
that the contacts remain open. | 

(e) After a certain short interval of time the cam allows the 
con’acts to clos? again, and the cycle of operations (>), (c), (d) is 
repeated. 

Theor-tically, the-whole of the energy stored up in the primary 
winding during the periods when the contazts are closed, and th2 
primary current is creating a magnetic fie!d, should re-appear in the 
secondary spark at “ break” if there were no losses. 

Astually, certain losses occur during the transfer, and only 
a portian of the energy stored magnetically appears in the H.T. 
srk. -Generally spoaking, about 80 per cent. of this energy is 
available for ignition in a well-designed magneto. 

The maximum primary current for any given design is, within 
limits, proportional to the maximum armature core flux, this in 
turn being depandent on the magnetic characteristics and design 
of the magnets used. As the energy in the high-tension spark is 
proportional to the square of the primary current, the energy 
lib2rated at each discharge (that is, the intensity of the spark, but 
not necessarily the power of the spark to produce ignition) is 
proportional to the square of the maximum value of the flux pro- 
duced in the armature core on opn circuit by the system of. 
magnets used. It is therefore evident that the magnet flux is one 
of the controlling factors in the design of any magneto, and very 
«irefal attention has been given to the magnetic quality of the 
magnets and the design of the whole magnetic system to ensure 
that the best results are obtained. 

The rate at which the secondary voltage rises, and the value of 
the maximum reached, are dependent on the primary current 
broken ; on the self-induction of the primary at “ break `; on the 
ratio of secondary to primary turns; and on the characteristics of 
the magnetic circuit. It is necessary that the magnetic field 
created by the primary current shall instantly collapse at “ break.” 
A magnetic circuit which is totally laminated will ensure a more 
rapid: dying-away of the magnetic field than will occur if there are 
in the magnetic circuit any solid masses in which eddy currents 
may be.set up during the period of change, these eddy currents, 
by their reaction, tending to retard the rate at which the collapse 
of the magnetic lines occurs. 

` The character of the secondary voltage wave during the period 
of the high-tension discharge is of considerable importance, 
because the maximum value reached would seem to have some 
influence on the power of the spark to produce ignition. Further- 
more, the shape of the wave controls, to some extent, the rate at 
which the energy liberated in the high-tension spark is dissipated, 
and the author holds the view that the rate of energy discharge 
is of more importance than the total amount of energy 
liberated, although the latter factor must be taken into con- 
sideration. 

Experiments made on magnetos indicate that the voltage rise in 
the primary winding at the instant of “break” is very much 
greater than one would anticipate. It is reasonable to suppose 
from these experiments that a correspondingly abnormal rise of 
voltage occurs in the secondary at ‘ break”—this voltage, of 
course, only being maintained for an infinitesimal period of time — 
and the curve shown in fig. 3 represents the way in which the 
author imagines the secondary voltage to vary during the period of 
the high-tension spark. 

The voltage suddenly rises to a maximum and then suddenly 
falls again, the rise and fall occupying a time Tı, during which 
period there is no actual discharge between the electrodes, but the 
gases in the vicinity are being ionised preparatory to a discharge 
which occurs at the point A, and is maintained during the subse- 
quent period T, at the end of which the voltage has dropped away 
to zero. n AQ 

As soon as the spark is initiated at the point a the discharge is 
maintained to some extent by the voltage indused in the secondary 
winding in consequence of rotation, and this voltage is vir- 
tually superimposed upon the voltage induced as a result of the 
collapsing of the magnetic field stored in the primary prior to 

Unfortunately, the present state of our knowledge conoerning 
the process of ignition by means of a high-tension spark is by no 
means complete, but Mr. Young suspects that the maximum value 
of the secondary voltage reached is a controlling factor, and it is 
even within the bounds of possibility that the ionisation occurring 
as a result of the sudden application of an enormous voltage during 
the extremely small-interval of time T; may in itself be sufficient 

“to initiate the explosion. It has been demonstrated that ionisation 
in itself will produce an explosion, even though no spark occurs, 
and the apparent superiority of the polar inductor type of magneto 
over the rotating-armature type may be due to the fact that the 
secondary voltage wave is steeper and reaches a higher maximum 
daring the interval T,, in consequence of the armature circuit being 
more thoroughly laminated, and therefore allowing of a more rapid 
flux change. 

A common trouble experienced with the ordinary type of dis 
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tributor in which a carbon brush is used is that the carbon dust 
generated is liable to be ground into the brush track of the dis- 
tributor, thus producing a path of low resistance between the 
segments, this disease being known as “tracking.” In certain 
cases, and particularly when two six-cylinder magnetos are used 
in conjunction on a 12-cylinder engine, tracking of this kind is 
very liable to cause misfiring, because the spark, rather than 
discharge between the electrodes of the spark plug in the cylinder 
under compression, will leap along the surface of the brush 
track in the direction of rotation to the next segm2nt which 
is connected to a spark plug in a oylinder at practically zero 
pressure, the resistance of this alternative path being extremely 
low. `. 

Exp:rim2nts have shown that even with a distributor that is 
badly tracked, misfiring can b2 entirely eliminated if, instead of 
the ordinary carbon brush, a motal brush bə used, this being so 
arranged that there is a very small air gap (about 0°01 in.) between 
the face of the rotating metal brush and the distributor segment. 
Ta: superiority of this arrangem2nt over the distributor and 
carbon brush combination would seem to b2 due to the fact that the 
introduction of a small air gap in the high-tension circuit, such as 
is interposed between the end of the secondary winding and the 
outside circuit, comp‘etely ingulates the secondary during the 
small interval of time T;, and thus allows the voltage to rise to a 
very much higher maximum value than would be the case if there 
were any leakage paths of low resistance. This is a farther con- 
firmation of the view that the value of the maximum value of the 
secondary voltage at “break” is of vital importance. The spark- 
gap form of distributor has been tried with considerable success on 
aeroplane mazneto3 both in this country and in France, and is 
used generally on all the battery-igaition syatems designed for 
automobile work in use in Amprica. In the author's opinion it 
se2m3 to be an advance in the right direction, provided that 
sufficient care is given to the desiga of the brush-holder and 
proper preautions.are taken to ventilate the distributor, so that 
the products of ionisation resulting from the minute spark between 
m>tal brush and segments have easy means of escap>. 

The function of the magnets is to produce and maintain, in spite 


of the very severe conditions under which a magneto has to 


operate —including severe vibration and cyclic changes in tempora- 
ture—a practically constant flux in the armature core. In com- 
paring permanent magnets of different quality, it is usual to 
determine the remanence (B,) and the coercive force (Cy). These 
factors apply to a closed ring of the steel, which is capable of being 
completely and uniformly magnetised. The remanence is the flux 
density in ‘the steel, after the magnetising force Hm.: (usually 
400) has been removed, and the coercive force is the demagnetising 
force that has to be subsequently applied to reduce this flux 
density to zero. The B.T.H. Co. accepts only those magnets which 
show on test a remanence and coercive force in conformity with 
the following :— 

1. The product of remanence and coercive force in C.G.S. units 
must not be less than 580,090. 

2. The actual coercive force must not be leas than 55. 

Experiment has shown that the active armature core flux in a 
magneto of given design is greatly dep2ndent on the product of 
remanence and coercive force, or upon what the author terms the 
“magnet strength,” using this expression to denote the factor 
(B, X cy)/104. The spark energy output, being proportional to the 
square of the armature core flux, must in consequence be dependent 
on the magnet strength to a much greater degree. 

The product remanence and coercive force is therefore a very 


‘important factor, and, generally speaking, it is sufficient when 


testing magneto magnets to measure this product onty, because as 
a general rule a magnet which shows a product of not less than 
580,000 will have a coercive force.not Jess than 55. In other words, 
such a relatively low coercive force as 55 is usually associated with 
@ remanence of the order of 10,500. 

Looking at a magneto magnet from a purely mechanical stand- 
point, it is necessary that the pole faces, and also the edges, should 
be finally ground, after hardening, to a fairly fine degree of 
accuracy. It is of great importance that the ground pole faces be 
parallel to each other and exactly at right angles to the ground 
eiges. The following limits are now being worked to by Sheffield 
manufacturers :— : 

Distance between the ground pole faces—Maximum + ‘2 mm. 

, ji z —Minimum — '2 mm. 
Width of magnet —Maximum + ‘15 mm. 
—Mirimum = ‘15 mm, 


? 
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These limits may at first sight appear to be large, but it should 
be remembered that a hardened tungsten-steel magnet is a very 
difficult thing to grind, particularly when it comes to grinding the 
inside pole faces, because trouble is encountered, due to the 
springiness of the magnet itself. ; 

The author draws attention to the very excellent way in which 
the various Sheffield steel manufacturers now engaged on the 
manufacture of perman:nt magnets have carried out their work. 
Bearing in mind that at the outbreak of war practically no perma- 
nent magnets were produced in this country, and that this sub- 
sidiary key industry was entirely in the hands of Germans, the 
results so far achieved are very gratifying, and refiect great credit 
on the British steel manufacturers, who, by virtue of their 
resourcefulness and skill, have grappled so successfully with this 
dificult problem. His own experience is that at the present time 
permanent magnets for magnetos are being produced in this 
country which are quite equal—and in many cases superior—to 
anything that has been produced in Germany injthe past. -` 


- (To_be continued.) 
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GLASGOW CORPORATION ELECTRICAL EMPLOYES: ARBITRATION 
CASE. 


WE have received a copy of arbitration proceedings between the 
Electrical Trades Union (on behalf of three of their members) as 
claimants, and the Glasgow Corporation Tramways Department as 
respondents. The Arbiter repelled the respondents’ plea that the 
arbitration was incompetent, and found that the claimants were 
reasonably entitled to the advance claimed of 4s. per week upon 
their upstanding wage of 40s. The men, who were assistants 
known as “ improvers,” were promoted to take charge of stations 
when certain station charge hands were ‘called to the Colours, and 
they had for a long period been doing the work of charge hands. 
The Arbiter stated that the claimants’ training and length of expe- 
rience as charge hands entitled them to the 44s., which was the 
recognised wage of a qualified charge hand. In addition to their 
upstanding wave the claimants receive war bonus additions 
amounting to 9s., but with that the proceedings were not concerned, 
as the dispute was only in regard to the upstanding wage. The 
money element was not the importaht question in the case. The 
respondents contested the claimants’.claim for an advance upon a 
ground of principle which was novel, interesting, and important. 
The respondents’ contention was that the claimants did not fall 
within the Arbitration Provisions of Part I of the Munitions of 
War Acts at all, and so the arbitration was incompetent. The pro- 
visions of Part I apply to “ Any Employer” and to “ persons em- 
ployed ” on or in connection with munitions work. The claimants 
were admittedly ‘persons employed,” but the respondents con- 
tended that the expression “ Persons Employed” had a limited 
meaning, and included only workmen who were paid on a time 
rate or a piece-work rate, which was subject to interruption by any 
cessation of work, and that it did not include men of the class to 
which the claimants belonged, who received an upstanding wage, 
which was not interrupted by their absence on holiday or through 
illness. All station charge hands such as the claimants, received 
an upstanding wage for a normal week of six shifts. If, owing to 
shortage of staff or other emergency, they required to work more 
than six shifts, they received, pro rata, extra pay. They were allowed 
a fortnight’s summer holiday in the year without interruption of the 
upstanding wage, which also continued to be paid during absence 
through illness. But this domestic arrangement did not affect the 
question of principle which was raised in the case. It might be an 
element to be taken into consideration in fixing the amount of the 
upstanding wage, and he had taken it into consideration in finding 
that 44s. was a reasonable wage, but this was not an element in 
deciding whether the claimants fell within Part I of the Act. He 
was unable to accept the respondents’ limited interpretation that the 
Arbitration privilege belonged only to what might be termed 
operatives, as distinguished from what were known as staff hands. 
The Act was not limited to operative workmen, but applied also to 
classes who were accustomed to be remynerated by an upstanding 
wage, and whose remuneration was not interrupted by absence on 
holiday or through illness. The leading purpose of Part I of the 
Act was to prevent a strike or lock-out occurring during the war. 
- The Arbitration provisions were the counterpart of the prohibition- 
of-strikes provisions. Either an employer or an employé might 
seek the aid of the Arbitration provisions to settle a difference. It 
had, perlraps, not been a common practice for foremen, or clerks, 
or typists, or charge hands to take part in a strike so freely as 
operative workmen were inclined to do, but there was nothing to 
prevent these classes taking combined action to cease work for the 
purpose of compelling the adoption of working conditions, and, if 
they should do so, they would undoubtedly fall within Sec. 2 (1) of 
the 1915 Act, and become liable to prosecution. The claimants’ 
freedom of action was restricted just in the same way as was that of a 
workman paid on a time or piece-work basis. The strike prohibi- 
tion took no account of whether a person employed was remunerated 
by an upstanding wage, or otherwise. The policy of thé statute 
was that every “person employed ° who was under the restriction 


of Sec. 2 (1) had the corresponding privileges conferred by Sec. 1 (1). 


The Arbiter held that the claimants were entitled to the increase 


of 4s. which they sought from the date the difference was referred 
to arbitration. 


NEW PATENTS APPLIED.FOR, 1917. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. THoomrson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


pa “ Luminous clectric light switch.” C. D. S. Craxno. September 
th. 

12,925. “ Device for winding telephone, &c., wire on to storage drums or 
reels.” F. Fırron. September 10th. 

12,938. “ Insulation for windings of electrical machines, &c.” R. L. 
CLEAVER & SANDYCROFT, Ltp. September 10th. 

12,957. “ Ignition apparatus for internal-combustion engines.” M.L. Mac- 


NETO Synpicate & E. A. Watson. September 10th. 


12,959. “ Dynamo-electric machines."" A. H. Law & Sir C. A. Parsons. 
September 10th. 

12,961. “ Magnetic chucks.” W. ARTER. September 10th. 

12,980. ‘* Electric: ne and ignition of aeroplane engines, &c."" Lery- 
Land Motors, Lro., & J. G. P. Tuomas. September 10th. 

12,993. ‘ Automatic rN cut-off for electric, &c., power.” W. C. Hacu. 
September, 11th. l 

13,008. “ Searchlights.” A. C. Franklis, G. M. Roserts & W. WALLER. 
“ ptember lith. 5 


» Knox, G. Weston & G. W. Barnes. 


13,019. “ Apparatus for driving magnetos in connection with internal- 
combustion engines.” Soc. LORRAINE DES ANCIENS ETABLISSEMENTS pe Dirt- 
RICH ET CIE DE LUNEVILLE. September llth. (France, September Mth, 1916.) 


13,028. “ Electrodes for ionic tubes for use in wireless telegraphy, &e.” 
O. Durpvis & TER E A Lamp Works. September 11th 

13,029. ‘' Rheostats."”. W. R. Sykes’s INTERLOCKING SIGNAL Co. & R. W. 
TaRRANT. September Lith, 

13,057. “ Overhead trolleys or collectors for electric tramway or railway 
vehicles." E. SPENCER. September 12th. 

13,066. Exkctric INcANgescent Lamps. A. C. Woodman. September 12th. ` 

13,070. “ Magneto-electric ignition apparatus for — internal-combustion 


eggines."” C. E. Hurse & M.L. MASHETO SYNDICATE. ‘September 12th. 


. 13,071. “ Magnetic compasses.” E. C. Wemesacn. September 12th. 
13,073. “ Wircless telegraphy and telephony.” Westers Erectric Co. 
September 12th. 
13,083. '“ Apparatus for driving magnetos for internal-combustion engines.” 


Soc. LORRAINE DES ANCIENS ETABLISSEMENTS DE DETRICH et Cre pe Lrxevir. 
September 12th. (France, January 29th.) 

13,084. “ Apparatus for driving magnetos for internal-combustion engines.” 
Soc. LORRAINE DES ANCIENS ETABLISSEMENTS DE Detrich st Cig pe Lunsvie. 
September 12th. (France, March 3rd.) 


13,094. ‘* Audion or lamp relay for amplifying apparatus for use in wire- 
less telegraphy and telephony.” M. Latour. September 12th. (France. 
September 12th, su 

13,098. ‘ Devices for controlling intensity of electrié currents.” W. 
ADAMS & J. Watkinson. September 12th. 

13,108. * Apparatus for heating water by electricity." J. H. Rosmsox 


AND W. ©. WORKMAN. September 13th. 


13,126. *“ Cable suspender.” R. HamMMerton. September 13th. 


13,136. “ Brush gear for electric dynamos and motors.” T. L. R. Coorer, 
A. A. Lyon & J. C. Topman. September 13th. 

13,139. “ Brush and terminal contact mechanism of = dynamo-elrctric 
machines. A. H. Darker & J. Stone & Co. September 13th. 

13,141. “ Incandescent electric lamps.” J. Brrerietp. September 13th. 

13,148. ‘‘ Sparking plugs for internal-combustion engines.” G. Repr. 


September 13th. 


3,164. “" Electric switches, &c.” W. H. Epwaros. September lfth. 


13,166. “ Automatic electric switching apparatus.” M. S. Conner & C. C. 
PUCKETTE. September 14th. 

13,167. ‘* Telephone receivers." M. S. Conner. September 14th. 

13,172. *" Electrodes for electric furnaces.” H. A. BrackweLt, W. B 
Hamitton & W. L. TURNER. September 14th. 

13,191. *“ Automatic telephone system. A. E. STEVENS. September 14th. 

13,192. “ Automatic telephone sub-stution mechanism.’ A. E. Stevens. 
September 14th. 

13,193. “ Automatic telephone central-station apparatus.” A, E. Srevess 
September láth. 

13,196. “ Apparatus for detecting variation in a magnetic field." D. K. 


Morris, Morris & LISTER AND J. W. RoeraucK. September 14th, 
@ 13,221. “ Electric ovens.” K. Myetva. September 14th. 

13,225. ‘ Apparatus for reception and utilisation of electric-current impulses 
for wireless, &c., telegraphy and telephony.” W. J. Lyons & Sevective 
Signal Co, September 14th. 

13,260. ‘ Electric signalling systems for mines, &c.” AUTOMATIC TELEPHONE 
Mancracturinc Co. & C. Remincton. September 15th. 


PUBLISHED SPECIFICATIONS. | 


1916. 


The numbers in parentheses are those under whfch the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


7,064. Exvectricats.y-CONTROLLED Crutcnes. W. Langdon-Davies, A. Soames 
and Naamlooze Ve inootschap de Nederlandsche Thermo Telephoon Maats 
chappij. May 17th, 1916. (108,871.) 


11,996. Haxn LAMPS For SIGNALLING. G. Burney & H. P. Lake. August 


24th, 1916. (108,891.) 

12,019. Primary Exvectric CELLS. I. H. Nicholsen (G. N. Antonoff). August 
24th, 1916. (108,892.) 

12,070. MOUTHPIECE FOR JeELEPHONE TRANSMITTERS. QO. Thokle. August 
25th, 1915.  (101,296.) 

12,147. Erecrric Furnaces. British Thomson-Houston Co. (General Elx- 


tric Co., U.S.A.). August 28th, 1916. (108,902.) 


12,395. MEANS FOR OPERATING APPARATUS AT A RECEIVING STATION FROM A 
Sexpinc Station BY Means OF ELeEcTRIC Puxsations. September 7th, 19). 
(101,411.) 

14,290. SPEARS FOR CURRENT-TESTING APPARATUS FOR ELECTRICAL APPLIANCES. 


C. E. Hunter & W. J. Davis. October 7th, 1916. (108,940.) 

14,960. Exvectric Srrectors. S. Oulianine. October 20th, 1916. (108,99) 

15,290. Evectaic Current Rectiriers. H. Wade (H. S. Milis). Octobr 
26th, 1916. (108,954.) 

15,680. Lockinc Device FOR USE WITH MAGNETO-ELECTRIC Macuines. H. 
November 2nd, 1916. (106,961.) 
15,901. * Magneto-electric machines.” G. F. Cooke. November 7th, 1916. 
(108 ,967.) 

16,106. Dasu-rot RETARDING AND TIME-LIMIT DEVICES, PARTICULARLY APPL: 
ABLE FOR USE IN CONJUNCTION WITH Exvectric Apparatus. Electric Control, Ltd. 
and O. Ellefsen. November 10th, 1916.  (108,974.) 

17,250. “TREATMENT OF HyYDRO-CARBONS FOR THE PRODUCTION OF OTHER HYDRO- 
CARBONS OF DIFFERENT SreciFic Gravity AND Boring Point. L. B. Chem. 
February 2lst, 1916.  (104,330.) 

18,562. Automatic Cut-outs FoR Exectrric Circuits. 


R. Johansson. Decem- 
ber 28th, 1916. (108,998.) 


1917. 


640. OverLoaD Circtit Breakers. Iyranic Electric Co. (Cutler-Hammr 
Manufacturing Co., U.S.A.). January 12th, 1917. (109,003.) 

1,125. Lames. C. K. Maltby. January 23rd, 1917. (108,810.) 

2,617. Protective DEVICES FOR ALTERNATING-CURRENT Exvectric Systxus. 
A. E. McColl. July 20th, 1916. (Divided application on 10,227 /16.) (109,00 

2.872. REGENERATIVE BRAKING Sysiems, W. V. Turner. March Sist, 1916 
(105,225,) 

3.046. Drawn Ficaments For Exectric Incanpescence Lawrs. P. F. 
Guardiola. March Ist, 1917.  (108,817.) 

3,881. APPLIANCES FOR THE SHAPING OF TELEGRAPH AND LIKE INSULATORS. 
Tavlor, Tunnicliffe & Co. and P. er. (Match @6th, 1917. (108,&1.) 

4,336, Exectric Motor ControL Systems. British ‘Westinghouse Eletric 
and Manufacturing Co. (Westinghouse Electric & Manufacturing Co., USAS 
April 26th, 1917 (108,824.) 

5,168. Systems oF è COoNTROL FOR SincLe-puase Comwutator Moras. 
British Westinghouse Electric & Manufacturing Co. April 12th, 1916 
(105,913.) 

5,295. INSULATION OF SUBMARINE TELEPHONE CABLES. 
Carlswerk Akt. Ges. April 14th, 1916. (105,573.) 

3315. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. 
April 16th, 1917. (109,019.) a? 

6,036. Evectric MULTIPLE Switcnes. April 28th. 19- 
(109,023.) 

7,712. OveERrwINDING PREVENTING SwitcH FOR ErrcrRic Cranes OR ME unt. 
S. H. Heywood and S. H. Heywood & Co. | May 30th, 1917. (109,029.! 

10,178. Dry Batteries. | A. Armelin, July>13th, 1917. (108,846) 


Felten & Guillcaume 


A. G. Frixt 
E. A. Laidlaw. 


PF 


THE 


ELECTRICAL REVIEW. 


Yor. LXXXI. 


OCTOBER 5, 1917. 


No. 2,080. 


ELECTRICAL REVIEW. 


Vol. LXXXI.) CONTENTS: October 5, 1917, (No. 2,080. 
Page 
The Association Movement ie swe rer 313 
A New Electric Vehicle Maintenance Scheme or Sea wwe 3l4 


An Approximate Method of Checking the Accuracy of a 
Direct-Reading Insulation Testing Set, by G. W. Stubbings 


(illus) s dats we 315 
Specialising and Specialists, by “Tramp Royal ` > wats 315 
War Prices for Electrical Energy ; oe sei 316 
After-the-War Electrical Problems in Russia si isi 317 
Correspondence— 

Old Lamp Tops ee de se sie DLS 
A Static Electricity Phenomenon wee D See ww» 319 
The E.T.U. and the A.ES.E... aes it 319 
Scale on Evaporative Condenser Tubes des ea 319 
Fusing of an Electric Wire ... see see sey 319 
Instructions to Meter Readers __... ves wes .. 319 
The “Invisable’’ War Bonus w por W.O. Power Station 
Staffs... aes 319 
Union of South Africa Municipal Electrical Undertakings, by 

E. Poole ... sve wee side “ae 320 
The Electrical (dustry am and the War Sar see oo. 322 
New Electrical Devices, Fittings and Plant (illus.) ase e... 322 
War Items eee eee eed eee eee 323 
Damages on Failure. to Complete a Contract ets. Seas .. 324 
Business Notes eve coe eco ooo eee ode eee 325 
Notes eee eee bere eee eee eee eee eee 328 
City Notes ese EI) (EAJ eee e008 eee eee eee 331 
Stocks and Shares . vee ees eee coe 332 
The High-Tension Magneto (illus.) (continued) “ee se 333. 
Reviews eee ive eee 335 
Fereign and Colonial Tariffs on Electrical Goods eas ... 336 
New Patents Applied for, 1917 ... eee coe voo coe 336 
Abstracts of Published Specifications... s. e. 336 


Contractors’ Column sis Advertisement page xxii 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR GOUNTRY, 


OFFIGE 1—4, LUDGATE HILL, LONDON, E.O. 4. 


Telegraphic Address: “ AczExay, Loxpom.” Code, A B O, 
Telephone Nos.: City 997; Central 4495 (Editorial only), 


The “Electrical Review ” is the recognised medium of the Electrical Trades, and has 
by far the Largest Circulation -f any Electrics Electrical Industrial Paper in Great Britain. 
Subscription Rates. — Per annum, mum, postage inclusive, in Great Britain, 

1 ls. 8d. ; Canada, £1 8s. 10d. ($5.80). all other countries, £1 10s, 


FOREIGN AGENTS: 
ADELAIDE: ; Messrs. Atkinson, & Co. ; MELBOURNE: The Mining & 
Gresham Street. apd pad KOE G am Street; 
ordon o ueen Street, 
Avcztamp N.Z : MıLaxn: Fratelli Treves. 


Sone & Gotch 


Albert Street; e Mining an : 
ipincering Review, Gli, Birand NEV One Den eee tere 
Arcade, Queen Street. Paris: Boyveau & Chevillet, 22, Rue 
BaisBane: Gordon & Gotoh, Queen St. de la Banque. 


CHRISTCHURCH, N.Z.: Gordon and 


Gotch, Manchester Street. Romer Loescher & Co. Bs Corso 
Dungzpin, N Z.: Gordon & Gotch, Umberto 1° 307. 

Princes Street. rore a Mining a ee 
JOHANNESBURG, CAPETOWN, BLOEM- SeT) eorge Street; Gordon 

KORTEISI URBAN, Post  Exiza- Ponento ich, Pitt Btroct. n & Sons 

ar &o.: Central News Agency, Ltd., Manning esa addr Gordon 

and Gotch, 122, Bay Str 
LAUNCESTON: Gordon & Goth, | Werxuiearon, N.Z.: Gordon a Gotch, 
ere t. Cuba Street. 

Ch and Postal Orders fon Chief Office, London) to be made payable to 

THE CTRIOAL Review, and crossed “London City and Midland Bank, 


Newgate Street Branch.” 


THE “ELECTRICAL REVIEW'S” 


ELECTRICAL & ALLIED TRADES DIRECTORY 


(THE RED BOOK), 


1917 EDITION 


NOW READY. 


ALABASTER, GATEHOUSE & KEMPE; 
4, Ludgate Hill, London, E.C. 4. 


Gordon & Gotch, 


+ 


THE ASSOCIATION MOVEMENT. 


A FORTNIGHT ago we briefly recorded the gist of an 
important speech made by Mr. L. A. Paish, on be- 
half of the Government, to the members of the Bir- 
mingham Brassmasters’ Association. 

It will be recalled that Mr. Paish then announced 
the Government’s desire to support and assist in 
the formation of Trade Associations to the end that 
British manufacturers may be more efficiently 
organised and equipped to combat overseas compe- 
tition after the war. 

This Government advocacy of the association 
movement is welcome evidence of the new spirit 
which permeates the revitalised Commercial Intelli- 
gence Branch of the Board of Trade, whose efforts 
on behalf of British trade deserve all possible 
encouragement. | 

The justification of, and the necessity for, the 
existence of trade associations has been amply 
demonstrated on many occasions, but never so con- 
clusively as in the present period of national stress. 

The Government in particular has appreciated the 
advantage of being able to get into close contact 
with an entire trade through the medium of a well- 
regulated association representative of that trade, 
and the individual firms engaged in trade have 
learned that their policy and needs can be more 
effectively voiced by such a body than by their un- 
organised individual representations. 

A prominent instance of such mutual recognition 
was provided by the Governnient’s recent employ- 
ment of the organisation of the Cable Makers’ 
Association as the controlling authority for the dis- 
tribution of the restricted supplies of copper amongst 
all British cable-makers—whether members of the 
Association or otherwise—for the purpose of facili- 
tating the manufacture of insulated wires and cables 
required for repairs and maintenance. 

It is wel? known that these functions were faith- 
fully performed, and that the Government, the pro- 
ducer, and the cosumer, all derived substantial 
benefits from the assistance thus afforded them by 
an Association which, according to its early critics, 
could not be expected to help anyone dutside its own 
roll of members. | 

The C.M.A. is thus doing work of national im- 
portance, and, as is usual when an individual or an 
institution achieves distinction, we are encouraged 
to examine its origin and policy in the hope that 
the path of those who follow may be illumined by ` 


the light of the experience of those ahead. 
Such a review becomes an urgent duty when we 


realise the increased attention now being devoted 


to the “association movement” and industria. 


organisation generally. 
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Parenthetically, it may be hoped that the time is 
not far distant when each and every trade in the 
country will have its own trade association, compe- 
tent and empowered to voice its opinions on the 
council of a Federation of such associations, to 
whom the Government could safely turn for guid- 
ance on all matters pertaining to industrial legisla- 
tion. | 

It is probable that the comparatively backward 
state of the association movement in this country 
is to some extent due to the trait which, in an Eng- 
lishman, is euphemistically described as ‘‘a sturdy 
spirit of independence.” Although invaluable in 
pioneering and colonisation, this spirit becomes 
almost a handicap in a highly organised community 
in that it is liable to prevent the British manufac- 
turer from co-operating with others engaged in his 
trade, even after such co-operation has been shown 
to be essential to his own welfare. 

Reverting to the origin of the C.M.A., we find it 
was founded about 20 years ago, at a time when the 
public generally had no experience to guide them 
when buying electrical equipment, and when, a¢cord- 
ingly, the price was the chief, and often the only, 
consideration. _ . 

Any cable-maker desirous of improving the 
quality of his goods was further hampered by the 
circumstance that in many cases his superior, and 
consequently more expensive goods, differed in 
appearance very slightly from those of his less 
scrupulous competitor, whose object was to make 
immediate profits rather than an enduring reputa- 
tion. | 

The inevitable result was that the manufacturers 
were brought to the verge of ruin by their cut- 
throat competition, and the consumers slowly came 


to realise that the policy of accepting the lowest 


price was not always an unmixed blessing. 

A few of the manufacturers therefore came 
together and formed the nucleus of the C.M.A. on 
the basis of their common agreement that it was 
vital in*the interests of the entire electrical industry 
that their cables should conform.to at least a mini- 
mum standard of quality, and the well-known 
“Association grades’’ were accordingly estab- 
lished. j 

Having set up these agreed standards of quality, 
the adoption of standard prices was an obvious and 
necessary sequel, and the public accordingly has for 
years been able to rely upon buying goods from any 
member of the C.M.A. at the same price, and of at 
least the same minimum and sufficient standard of 
quality. i : 

As each member was at liberty to devote his 
profits to the betterment of his goods, there 
naturally: arose a very keen competition in quality, 
which has been advantageous to the maker and 


user alike, whereas the former tinrestrained compe- 
tition in price was disastrous to both. 


To-day, thanks to the initiative of the founders 


of the C.M.A., the goodwill of the expression 
“ Association grade” is of an international char- 
acter, and stands so high that the best recommen- 


dation those interested in the sale of non-C.M.A.. 


cables can think of in appraising their goods is to 
claim that they are “‘ equal to Association quality.” 

From the above, it will be seen that one of the 
principal ideals of each new trade association, as 
and when it is formed, should be the maintenance 
of the quality of their goods, or, as expressed by 
the late Prime Minister (Mr. Asquith), when speak- 


terms of its contract. 


ing on the Paris Economic Conference in the House 
of Commons on August 2nd, 1916, “the develop- 
ment of trade associations for common action at 
home and abroad to raise the average standard oj 
production.” 


In the opinion of the Common- 


A New Electric wealth Edison Co., of Chicago, the 


Vehicle ‘psychological moment has arrived to 
Maintenance render particularly easy and attrac- 
Scheme. 


- tive the pathway of the intending 

purchaser and user of electrical 
motor vehicles. Accordingly, the company in ques- 
tion has just issued details of a scheme which it has 
had under development for the past 18 months, 
whereby owners of such vehicles can secure com- 
plete maintenance of their machines, including 
garaging, charging of batteries, renewal of all 
wearing parts, periodical body painting, and the 
like, for a stipulated contract term at a flat rate 
based on an estimated daily service. 

The scheme, which includes the erection of an 
electric vehicle garage with a capacity of about 100 
machines, has been developed by Mr. Wm. P. Ken- 
nedy, a New York consulting engineer, who has 
had many years’ experience of the electric vehicle 
problem, involving a complete examination of haul- 
age methods and requirements, including the 
operating costs of many firms new using electro- 
mobiles. Following the example of the majority of 
electric light and power supply undertakings, the 
Commonwealth Co. does not intend to undertake 
the direct sale of the machines, although it is pre- 
pared to facilitate the arrangement of payments if 
clients so desire. Customers may -select any one of 
the standard makes of industrial electric motor 
vehicles, thereafter providing only the drivers, pay- 
ing the insurance charges, and making their own 
provision for depreciation. All other charges will 
be borne by the electric supply company under the 
The latter provides for the 
maintenance of the vehicle ‘in every respect, the 
basis charge being determined on the experience 
that most electric vehicles can be operated satisfac- 
torily on a single battery charge per day. Where 
excess mileage is necessary, ‘‘ boosting ° charges 
will be furnished, the so-called ‘‘ excess ” over the 
standard service allowance being charged to the 
client at a figure which includes allowances for tire 
wear, renewal of worn parts, and other elements 
covered by the service, in addition to the cost of the 
extra energy put into the battery. The system 
throughout is based’ on the theory that the amount 


_ of energy taken out of the battery denotes the ser- 


vice the vehicle is yielding, and in that way measures 
its periodic requirement for maintenance. 
Careful examination of performance records and 
maintenance outlays for large installations extend- 
ing over considerable periods have enabled the com- 
pany to fix upon a figure that assures it ample pro- 
tection against loss, whilst at the same time afford- 
ing the client a complete service guarantee at no 
advance over the ordinary costs for maintenance 
under the usual garage conditions. As a large 
buyer- of tires, battery replacements, and other sup- 
plies, the company is naturally able to give service 
at a minimum of cost, figuring a safe operating 
margin on the basis of averages. The new mam- 
tenance system is not to be confused with the usual 
battery service systems which are in operation 10 
various parts of the United States, for the reason 
that it comprises complete maintenance of the 
vehicles, including the supply of electrical energy: 
whereas the battery service system generally only 
comprises the supply of energy and battery mam- 
tenance. | 
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AN APPROXIMATE METHOD OF CHECKING 
THE ACCURACY OF A DIRECT-READING 
INSULATION TESTING SET. 


i By G. W. STUBBINGS. 
aaa: 


Svucu direct-readihg instruments for the measurement of 
insulation resistance as the Megger and Olimer are in very 
common use, owing to their convenience and portability. 
They enable insulation resistance to be tested at a much 
higher voltage than do such galvanometer and portable 
battery sets as the Kelvin, while they possess the important 
advantage over other testing sets requiring a pressure supply 
from the mains, of being avatlable for useanywhere. There 
is, however, no direct method of checking the accuracy of 
direct-reading instruments except by the use of standard 
high resistances. The comparison of the insulation resist- 
ance of, say, a piece of defective cable, as measured by a 
Megger at 500 volts, with a corresponding measurement 
using a Paul set taking pressure from 240-volt lighting 
mains would give no reliable indication of the relative 
accuracy of the two instruments, owing to the difference of 
the voltages. Standard resistances even as high as one 
megohm are, on the other hand, costly, certainly too much so 
to justify purchasing them for this isolated use. The purpose 
of the present article is to suggest a method of checking the 


accuracy of direct-reading testing sets, by using a moderately ` 


high resistance in series with an E.M.F. opposed to that of 
the magneto generator. The apparent resistance of such a 
combination can be made as high as may be desired by 
adjusting the difference between the counter F.M.F. and the 
voltage of the generator. | 


The principle of the action of direct-reading insulation | 


testing sets may be briefly recapitulated. They depend 


SUPPLY 
MAINS E 
bd 


l joon 


Fig. 1.—DIAGRAM OF CONNECTIONS. 


TESTING SET 


upon the interaction of two magnetic or electricat fields, 
the one proportional to the voltage of the generator, and 
the other proportional to the leakage current through the 
fault. As this leakage current will be proportional to the 
voltage of the generator, the fault resistance meanwhile 
being constant, it follows that a variation in such voltage 
will affect both fields to an equal extent, and will have no 
effect on the readings of the instrument. 

If such a direct-reading set be connected up to a high 
resistance in series with an E.M.F. opposed to that of the 
generator, the current through this resistance will depend 
upon the difference between the counter E.M.F. and the 
voltage of the generator, and the apparent resistance as 
indicated by the instrument will be higher than the actual 
value. If v be the voltage at the terminals of the instrument, 
kt be the back E.M.F., and 7 the value of the resistance used, 
the current will be (v —)/7, and the apparent resistance R, 
will be given by R=vr/[(v — £). If the voltage across the 
resistance be e, then e = V — E and R =r (E + efe. 

The method can be readily adapted by using the supply 
mains as the counter E.M.F., and an ordinary voltmeter 
whose resistance is known. The value of e can then be read 
off directly. The instrument will then be connected up as 
shown in the diagram, fig. 1, the connections being such that 
the voltmeter reads backwards before the generator handle is 
turned. When the generator volts are equal to the supply 
voltage the voltmeter reads zero, and the testing instrument 
reads “infinity.” On raising the generator voltage, the 
reading of the testing instrument diminishes, whilst that of 
the voltmeter increases. By taking simultaneous readings 


of the testing instrument and of the voltmeter, a very com- 
plete check can be obtained. 

Assuming a supply voltage of 480, and a voltmeter 
reading 500 across the scale, such voltmeter will have a 
resistance of about 50,000 ohms. By regulating the speed 
of the generator armature to obtain readings of 5, 10, 15 
and 20 on the voltmeter, values of R, the apparent resistance 
of the voltmeter, will be respectively 4°85, 2°45, 1°65 and 
1:00 mevohms. The method will only give approximate 
results for high values of R, as the corresponding values of 
e are observed on the low part of the voltmeter scale, but 


‘the accuracy will be sutticient to be very useful. 


For checking values of R below 1 megohm a lower 
voltage should be used. This can be readily obtained by 
connecting a number of lamps in series across the outer 
lighting mains, and taking tuppings at suitable points. 
The testing set can then be tested over its whole range 
without there being any need for an excessive generator 


* voltage. 


SPECIALISING AND SPECIALISTS. 
By “TRAMP ROYAL.” 


Ir was during the war that I sat in the office at Berlin and 
learnt from my colleagues and the daily Press that England 
was crushed and the British Empire a thing of the past. 
At that time I could hardly class myself as either a 
specialist or an all-ronnd man—for it was the Boer War to 
which I refer. What I am now is another story ; but at 
that time I had great ideas upon specialisation, and I was 
developing in the hotbed of the genuine article. I saw 
men who earned their meagre salary checking strains and 
stresses in designs of building work, others who made steam 
calculations, and others who handled railway track problems 
day in and day out. I rubbed shoulders with foremen who 
were thoroughly trained as foremen, and workmen who 
were trained to do their bit skilfully, but to leave the 
thinking to others. We British—yes, and our American 
cousins—have felt the results of these intensive methods 
for many years, The German, in spite of his broad 
elementary and secondary education, falls easily a victim 
to the specialist myceliam; he soon loses both adapta- 
bility and initiative. The American, as an individual, i8 
not a specialist, but rather a mass of energy in a groove. 
Although, generally speaking, he is a routinist, he is ever 
ready to tackle a new problem in a new way, because he has 
an inherent sense of adaptability. ait 

In a little over a hundred years ago it was possible to 
grasp all the knowledge there was to be had of modern 
science ; but, at the present time, no individual can know 
all the facts that have accumulated. Science and technology 
have now become so much broken into sections that if one 
is to be a useful worker one must specialise. Driven to 
this conclusion, we immediately set to work to shut our- 
selves in watertight compartments, and, making a mental 
picture of ourselves as specialists, we run the risk of losing 
grip of the general trend of science. 

It is the exceptional man who becomes the real specialist 
—he is the “expert”? par excellence; but to most of us is 
left the choice between a superficial covering of a large area 
and a developing of. one’s strong points. For efficiency, 
the latter choice must be made. How pleasant it is to feel 
that the division of labour makes it unnecessary for us to 
earn how to repair boots, starch collars, weave straw hats, 
and drive a motor-'bus before we can put in an appearance 
at the otfi¢e. Instead of devoting our energies upon learn- 
ing a multitude of things, we can concentrate upon a few 
particular things—such as the prices of raw material, the 
functions of relays, and the labour problem. 

The call becomes daily more urgent for good, all-round 
men who can specialise. By focalising for a time upon one 
small subject or line of work, one can get hold of all its 
details, and at the same time broaden the base of general 
knowledge. One’s line of work at a certain time might 
make it an advantage to specialise upon cable joints and 
jointing, and a few years later, perhaps,/supply meters or 
steam traps might. offerthemselves for concentrated study. 
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It must be our strong points that we build into our 
specialities ; there is no room for average ability. As the 
old adage has it, “Strike while the iron is hot.” Steep 
oneself in a thing until it is absorbed. Waste little time 
over weak spots. Develop the strong points, and continually 
bring them to bear upon every phase of work. We shall 
thereby produce, as it were, peaks of maximum experience, 
and these peaks will coincide with our natural abilities, 
opportunities for advancement, and external influences. 
During the process of absorption a few excursions around 
the edges of the territory of the man higher up will prove 


an advantage, as they will give a broader view to one’s work. | 


The engineer who is not a specialist, but who makes 
a speciality of some small item, and gets thoroughly in 
touch with its bearing upon general experience, not only 
tends to become an expert, but really increases his efficiency 
in his more expansive every-day line of work. The man 
with this broad mental scope and ability to concentrate often 
beats the ordinary specialist on his own ground. There is a 
psychological reason for this : the mind being brought to bear 
continually upon a subject a stage is reached which one might 
call the point of saturation. In economic science there is such 
a thing as the Law of Diminishing Returns, which applied 
to specialisation means that if we work at one thing seve 
hours we progress ; more hours and we gradually fall off in 
production ; go on increasing the hours, and we reach a 
stage at which our subject becomes unproductive or 
stagnant. 

On all sides we find Nature specialising : Special organs 
for digestion, special developments for different geological 
ages, and it is only by specialising that many members of 
the animal kingdom are able to exist. They are not 
specialists, but they have developed a special function or 
organ, The Pholas specialises in rock or timber boring, its 
shell being of the nature of a round file. Its activities 
are limited ; it cannot crawl and it cannot crack nuts. The 
burying beetle, on the other hand, cannot bore rock, but 
has its body specialised into a digging machine, and its 
labours are limited to those of grave-digger. A bird, which 
is higher in the scale, can fly, use its beak as a pick, pair of 
pliers, or tongs; it can walk, and sometimes swim. The 
hand of man can be trained to the art of using the saw or 
gimlet, equally with that of holding a plough, using a 
needle, or a pair of compasses. He can travel on land, in 
water, and in the air. Specialising for him must mean 
more than a rut —it must mean a cutting edge with a solid 
backing. 

In conclusion, I would recommend cultivating a genuine 
interest and a warm enthusiasm for one’s work. No matter 
what kind of work comes our way, make it individual— 
give it something characteristic. Remember that the man 
who can adapt himself readily, but has only ordinary 
ability, is often found holding a good position, while our 
brilliant class-mate is unable to land the responsible job 
because he is too clever to stick at the details and drudgery. 


~- 


WAR PRICES FOR ELECTRICAL ENERGY. 


As in every other department of industry, one effect of the war 
has been to increase the cost of production of electrical energy and 
to necessitate increases in the prices charged to consumers. Such 
advances have been chronicled in our “ Lighting and Power Notes ” 
from the commencement, but necessarily are distributed over a 
great number of issues, as hardly a week passes without an 
instance arising. From inquiries which have reached us, we infer 
that the subject is of considerable interest to many of our readers, 
and have therefore thought it well to bring the data together into 
a compact form in which they will be readily accessible ; the list 
is not exhaustive, but will probably be found to contain ‘sufficient 
information for most purposes, and we shall be glad of the 
assistance of supply engineers, to enable us to bring it up to date on 
future occasions, if necessary. 

The figures given below are additive except where otherwise 
stated. L. = lighting, P. = power, H. = heating, C. = cooking, 
T. = tramways, R.V. = rateable value; where not otherwise 
specified, the increases are understood to apply to all supplies. In 
the case of complicated tariffs, only the main features are given. 
The names of months indicate approximately the quarter in which 
the increase took place (usually sone the month named). 
Prices in pence are per unit. 

ABERDEEN.—Oct., 1915, L. 10 per cent., P.H.C. 85 per cent. 
ARERTILLERY. —March, 1916, L. d.; Oct., 1916, L. ld. 


AsrrystwytH.—Dec., 1915, 10 p.c.; July, 1916, 10 p.c 
ARR 1915, 20 p.c.; "March, 1917, L. 0.2d., H. 0.1d., R.V. 0.1d., 
P. 10 p.c. 


= 


Acton.—May, 1915, 10 p.c.; Nov., 1915, min. per qr. 13s. 4d, 
ALDERSHOT.—March, 1916, L. 10 p.c., P.H.. rev. prices, 2d. —1fd.s Dee 1916, 
rev. prices, L. 6d., P.H. 3d.—2)d. ; 
ALDRINGTON.—June, 1915, }d. 
ASHTON-UNDER-LYNE.—March, 1916, L. 10 p.c., P.H. 35 pe; 
pre-war price plus ld. 
ATHERTON. — Dee., 1915, P.H.C. 20—10 p.c. 
AVLESBURY.—March, 1916, L. 10 p.c., P. dd. 
Bacurp.—Dec., 1917, L. 10 p.c., P.H. 15 p.e. 
Bancor.—Junc, 1915, L. inc. to 
BARKING,—April, 1915, 10—5 Be ; Aug., 1916, rev. price, PH. 1M. plus 
5 p.c., to ld. 
3 10 p.c. 


Dee., 1916, L. 


BarNs_eEY.—June, 1916, L. 4d., 

BARNSTAPLE. — June, 1916, inc. to 

Barrow.—Sept., 1915, L.P.H. 10 p.c 

Batru.—Sept., 1915, gi p.c.; Dec., 1916, 10 p.c.; Sept., 1917, L. bd, H. 5 pe. 

BarLeY.—Sept., 1917, 7h p.c., P. 24 p.c 

BECKENHAM.—June, its, Js p-e; June, 1916, „E inc. to vd. 

Beprorbd.—March, 1916, 5 p.c. ; Sept., 1916,°5 p.c. 

Retrast.—Julv, 1915, L. łd., P. dd.; July, 1917, jd. 

Bexnict.—Sept., 1915, 10 ‘p.c.; July, 1916, 5 p.c. 

BiKKENHEAD.—Dec., 1915, 74} p.c.; March, 1916, rev. prices, L. 4d., P.H. Ip, 
to ld., plus 10 w ; March, 1917, L. 5 pec 

BIRMINGHAM.— March, 1916, 15 p.c., P. 20 p.c.; Dec., 1916, L. 15 pc., P, 
10 p.c.; Sept., iai. 15 p.c. 

BisruaĮm.—jJan., 1917, rev. price, P. 2d. 

BiackBukN.—Oct., 1915, 15 p.c. 

BLackrooL.— june, 1915, 10 p.c.; June, 1917, rev. prices, L. shl., or Td. in 

2d., P. 34d. and ld., H.C. lłd.—lłd. 

Bocnor.—Nov., 1916, ld. 

BoLtoN.—May, 1915, L. 4d., P. 10 p.c. 

BooTLE.—June, 1916, 12} p.c. 

Bray (WickLow).—Sept., 1917, 10 p.c. 

Brinuincton.—April, 1916, rev. prices, L. 54d.—4d., H. 2d.—1d. 

Brichton.—March, 1915, L. $d., m.d. Gd. and 2d. raised to 6d. and 3d., pute 
lighting, d., P. 0.1d.; Oct., 1915, L. jd.. P. 015d., T. 0.4. 

= March, 1916, rev. prices, L. 6łd.—4d., P. l4d.—1łd.; June, 1917, 


10 p.c. (T. 0.1d.). 

Bristou.—April, 1917, L. 22} p.c., P. 45 p.e. Contract 37 p.c. 

BROADSTAIRS. —Sept., 1915, 10 p.c. 

Bromcey (KeNt).—July, 1915, 10 p.c. 

BURNIAM (SOMERSFT).—Dec., 1916, 1d. 

Burscey.—Auy., 1915, rev. prices, L. 34d., H. 1łd., P. plus 5 p.c.; March, 
1916, L.H.C. łd., T. bates P. 5 p.c. 

BrUrtoĒļ-oļx-TrRreNT.—March, 1916, 15 

Bury (L eS ri 1915, L. 10 T 
.H. 10 p.c.; Sept., 1917, 
po 


p.c 
Buxton.—Sept., 1917, 20 p.c. 
CANTERRURY.— May, 1916, $d. 
Cakpur.—March, 1917, 5° p.c. 
Cariisie.—Sept., 1917, 10 p.c 
CaternamM.—July, 1916, rev. price. ed. 
CuarnamM.—March, 1915, 20 p.c.; March, 1916, 13} p.c.; Sept., 1917, rev. prices, 
L. Gd. . P. l3d., H. £l} p.qr., spl. rates 10 p.c. 
CHELTENHAM.—June, 1917, 10 p.c. 
Citester.—Dec., 1915, 15 p.c 
CHESTERFIELD.—Aug., 1915, 12} p.c. 
CHICHESTER. — Dec., 1915 », Id. 
CHISLEHURST.— July, 1915, 10 p.cy 
Crones.—Oct., 1915, 1d. 
Cotcnester.—July, 1915, $d. 
Coitne.—June, 1915, P. łd.; 
Cotwyn Bay.—June, 1916, 
Coxiston.—May, 1917, 2d. 
Cork.—June, 1915, 10 p.c. 
Coventry.—July, 1916, P. 2 to 16 p.c., according to price of coal. 
Crewe.—Junc, 1916, 10 p.c.; June, 1917, 15 p.c. 
Croypon.—March, 1915, L. §d.; June, 1916, 10 p.c.; Dec., 1916, rev. pne, 
P. 24d. to 600 units, Id. over; Sept., 1917, 15 p.c. 
DackeitH.—July, 1915, rev. price, I. d., P.H. 2d.; July, 1916, L. H. I. 
special charge. 
DarRLINGton.—June, 1915, L. $d., P. dd. 
DartForD.—Sept., 1915, L. ld. and d., P. 4d.; 


_ PH. 15 p.c.; June, 1916. L. 5 pe, 
5 p.c., making total L.H.T. W pe, 


March, 1917, increase. 


March, 1916, 20 p.c; Jes, 


`- 1917, L. 10 p.c., P. 15 p.c. : 
Darwen.—June, 1915, L. 10 p.c., P. 20 p.c.; June, 1916, P. 5 p.c.; June, 190, 
5 p.c. 
DawLISH.—Aug., 1916, L. 10 p.c. 


Denny.—Sept., 1916, L.P. td. 

DEwsBuRY. —June, 1915, L. 10 p.c., R.V. 12 p.c., P.H. 15 p.c.; June, 19, 
L. and R.V. 24 p.c., P.H. 10 p.c. 

Dover.—Sept, 1916, d. 

‘Deusuw.—March, 1915, L. 4d., P. qd. 

DuNDEK.— June, 1917, L. 4d., P. 3d. 

Duriam.—June, 1915, 0.02d. for every Gd. above 7s. cost of coal per ton. 

EaLinc.—Aug., 1926, 33.3 p.c. 

EastBouRNK.—March, 1916, L. 3d.; Sept., 1916, L. 4d. 

Fast Ham.—Dec., 1915, 10 p.c. (T. 5 p.c.): June, 1917, 10 p.c. (T. 5 pc’. 

Eccies.—Sept., 1915, L. 10 p.c., P.H.C. 20 p.c.; Dec., 1916, L. 15 p.c., PHC- 
5 p.c 

EDINBURGH. —July, 1915, L. 4d.; Aug.. 1917, L. Fae P. 5 p.c. 

ELLanp.—jJuly, 1915, P. 12} p-c.; Aug., 1916, . țd., P. 73} p 

Ersom.—Marvh, 1916, 25 p.c.; March, 1916, a ‘prices, L. a P. 34d., pod 
ligħtin 4łd. 

EritH.—Sept., 1915, L. d.. P. 10 p.c. 

Exetrer.—June, 1916, L. 1d. 

FaLKIRK.—April, 1915, 30 p.c 

FarnuamM.—Dec., 1916, rev. prices, L. 8J., P.H.C. 4d. (restricted). 

Faversuam.—Oct., 1915, $d. Sept., 1917, ed. 

Fincu&éy.—June, 1916, L. 20 p.c., P. 10 p.c. and scate. 

Fr EETwooD.—Sept., 1915, 10 p.c. 

GREAT YARMOUTH.— July, 1915, $d.; Dec., 

GILLINGHAM.—April, 1915, L. łd.; 
Aug., 1917, 15 p.c. i 

Giascow.—June, 1917, rev. prices, L. 5d. and 1jd., or Hd.. P. 2d. and |. 
and scale, H. Idd. or 1d., kw. charge inc. 15 p.c. 

Gioucester.—July, 1916, 20 p.c.; June, 1917, 13.3 p.c. 

GRAVESEND.—March, 1916, 25 p.c. 

GRANTHAM.—June, 1916, 20 p.c 

Grays.—June, 1915, 10 p.c.; June, 1916, 15 p.c.; "July, 1917, 83 p.c. 

Grimssy.—Oct., 1915, 3d. 

GUILDFORD. — Sept., 1915, L. 10 p.c.. P.H.C. 20 p.c. 

Hartrax.—Sept., 1916, P. EI p.c. 

Hameton.—July, 1916, 20 p.c 

Hasiincpen.—June, 1917, rev. prices, L. 43#d., P.H. 15 p.c. 

Hastincs.—Sept., 1915, L. 10 p.c.; Dec., 1915, 10 p.c. 

HFBDEN BRIDGE.— Dec., 1916, L. 20 p s P. 25 p.c . & 

HECKMONDWIKE. — June, 1915, 10 e ; July, 1917, ` 93:3 p-e.. making L. &- 
P. 2d. and 4d. 

HereForD.—May, 1915, 10 p.c.; May, 1916, 25 p.c. 

Heston ann IStewortH.—March, 1917, 25 p.c. 

Hexuam.—June, 1915, L. 1d.; Sept.. 1916. L. pe P. td. 

Heywoop.—May, 1915, 10 p.c.; Dec., 1915, L. 5 p.c., P. 10 p.c- 

Hicu Wyrycomspe.—June, 1915, 10 p.c. 

Horwssry.— March, 1916, 10 p.c. 

Horsuam.—March, 1917, rev. prives, L. 6d., P.H. 2d, ' 

Hove.—Sept., 1915, 20 p.c.; Sept., 1917, P. 10 p.c., or flat rate Àl. 

HUDDERSFIELD.—June, 1915, 12} p.c.; Sept., 1916, 12} p.c. 

HvrLL.— Dec., 1915, łd., or 15 p.c. 

ILForD.—March,, 1916,412}, p.c. 


1915, d. with rebate. 7 
Dec., 1915, 10 p.c.; Oct, 1916, 15 p<: 


rr 
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_digaston--Mareh, wa rev. prices, L. 4d., P. -lid., Se see Swanska.—Sept., 1915, hours ol m.d. inc, from 91 go ig. winter, gr., -meter 
Irswich.— aunts e «$d... P.H.C. and | R. V. 10 P-S; Nad, 1916, L, $d., rent adopted. 33 grei 
p.c a Swinpon.—Sept., 1915, L 1% p.c. or }d., i 123, pe o ‘publie lighting ‘arid: T 
P 1915, id. ‘ . 10 p.cy € 4d.; Sept., 1916. 
KENDAL.—June, 1915; L, ld., P. id. ~ TAUNTON.—Sept., 1915, 15 p.c.; June, 1916; jo! P. c. i i March; 1917, 8.3 pe P 
Kgswick.—June, 1916, L. 10 pec. . TEDDINGTON. — june, 1916, 20 p.c. A as 
KerrerInc.—June, 1915, P. 10 p.c. Tuirsk.—April, 1916, 20 Be c. te ? ae 
KINGSTON-ON- THAMES —April, 1915, rev. prices, L. 5d. or thd. and 3id.. P.HC. Torovay.—Sept., 1916, L. dd:; June, 1917, fds - eee ee Re wy fg ea 
1.65d.; April, 1916, R.P. L. on —4id.. P.H.C., lłd. —ld. TROWBRIDGE. —Aug., - 1916, 10 p.c E er ee es 
‘Kinc’s Lynn. —July, 915, L. }d., P. .c.; Jan., 1916, P. 5 p.c. À Tunaripce WELLS. — Sept. . 1917, L. 10 PAC. P.H., 25 p.c. EEN 43 
LascasteR.—April, 1916, 3d.; April, R L. P. 22 p.c., T. 12} p.c. WAKEFIELD.—Sept., 1915, L.P. 124 ; April, 1916, P. 12 pè. y 
l WaLLasey.— july, 1915, rev. prices, 4a. and r P. 23d., H.C, Vad. - 


Leek.—June, 1915, 10 p.c. 
. Leicestek.—July, 1915, L. d., P. 20 p.c.; March, 1917, L. 1d., P. 15 p.c. ee Fie 1915, 15 p.c.; Nov., 1916, 

. Lecu, (Lancs.).—June, 1917, L. 15 pe. ~ L. 5 p.c., P:H. 8.3 p.c f 
Leytos.—March, 1916, L.P. H. = p.c., T. 5 p.c. W ALTON-ON- A t., 1916, rev. price, 7d. 


5 p.c., P, H. 10. p.c.; Sept., 
'LiscoLN.—Dec., 1915, L.P. _Wakeixctox.—July, 1915, L.T., 10 p.c., H.P. 15 p.c.; July, 1916, 5 p-e. i June, 


| c. 
l LIVERPOOL. —Dee., 1915, ay p.c: l - . ' : . - 1917, 10 ae : 
t LLANDRINDOD Weits.—July, 1916, ld. WATFORD shine: 1915, L. 12 p.c c., P. a p.c.; Sept., 1916, rev. prices, L šk. 
| -laanoupno.—Aug., 1915, $d. Wepvessctry.—Dec., 1914, ae Bo ER ee 
Y S . > Wesr BROMWICH. —June, 1915, p.c.; Dec., õpe ` 
l on COMPANIES: ~ sa w é West Hast.—Sept., 1917, 10 p.c. Sept., 1927, further 10 p.c. 
rompton & Kensington.—Sept., 1917, total inc. 20 p.c., ckg. ld. Wier TneLenGor< Set, 1917, 15 p.c. tae 2 
Charing Cross, West End & City. —June, 1916, rev. prices., 5d., 4d. & 2d. \Wrymouzit.—April, 1916, L. 15 pe. Po H.C. 20 pc: Sept. 1916 rev. price 
ú Chelsea Electric Supply Co.—Sept., 1917, 20 p.c L ad Pees bi = i 
; Ta 3 4 . 
t See E ee 30 p.c.; March, 1916, 10 p.c.s June, 197, _Wioa. March, 1917) oo L. Std. to! 8fd.$ Sept; 1917, “fev. piles, 
t Kensington & Knightsbridge. —Dec., 1916, rev. price 54d. l : FA £ 
London Electric Supply Corporation.—Sept., 1917, total increase from 20 WIMBLEDON. March, 1916, W pec- , Sept., 1916, 15 p.c- i Spry ior, iae : prices, 
to 30 p.c.. l : Mika. ai e 
Metropolitan Electric Supply Co.—Sept., 1917, total inc. 20 p.e. Wie ae ‘ie ve ee Dec., 1916, Dies ; Ae gS 
Al Notting Hill ae Supply Co. March, 1915, ¢d.; Sept., 1916, 3d.; total WisBecH.—June 1916, neig bia. l Pao wk E t, 
inc. i $ vou = a a fy . ‘ Reena ee, ale 
_ South London ak Supply Co.—Dec., 1915, 9 p.c. i  Worvernamrron June, Te n Dp E a aS 
South Metropolitan.—March, 1915, 10 pae., . Worksor.—Sept., 1915, L. $d: P. dd.; May, apr: ja.. = ee 
Loxpon Borovow Councics.— ' - WORTHING —Oct., 1915. L. 10 Pci, or total 54d.; Jan., 1917, 20 p.c: aSa 
Battersea.—Sept, 1915, 10 p.c boaa g A l pe e Wrexnam.—Dec., has 4 .c.3 Sept., het L.H. 15. Pee: og E 6.7 pee ams 


= _ Bermondsey.—Jun@, 1917, L. 40 a P. 50 p.c. . ae York.—March, 1917, 0 p.c. l =: 
fa Bethnal Green,—Sept., 1917, 33.6 = Ea  < i a Ara j i 
; Fulham.—March, 1915, 5 p.c. ; ; Dew. . 1915, rev. prices, L. 4d., P. Wd; ; 
mares 1917, 5 p.c.; May, 1917, kw. system, plus 0.0075d. p.u. | ae 
for each 6d. over 13s. cost of arr ra ton. 


; | Hackney. Sept 1915, 10 p.c.; Feb., TE peas Sept. ` 1916, È. 2% 
H ahs Score ie Tp ie FT 
ammersmith.—Sept., Bipa aS E í 
Hampstead, TRUTA 10 p.c.; Dec., 1916, 23.3 p.c. Ran A ER-THE- WAR ELECTRICAL : PROBLEMS 
slington.—Dec., p.c 
ae een erst r and Prone lighting, 10 P.c.; Sept., 1917, 10 p.c. made Ss eS Á IN... RUSSIA. 
t arylebone.—Sept., 1915, p.c. oe te oy 
St, Pancras—June, 1915, 1 ae ; Sept., 1917, teduced to 24 p.c. - 
n b March. 1917, Be .H., 25 p.c. ae A s S AMONGST the technico-industrial ja biena that: wil, come. Ae 
outhwark.—Jan., , total increase equa p.c., p.c.; Sept., front in consequence 0 the war & very prominent place wil 
Woolwich March Poss ry ce aaa as dccupied in the post-war era, undoubtedly, by the question of the 
r EATON. — 1915, r L. 4d., fact d. and 2 d., P. quickest and most reasonable development of: the application. of 
oo com 083d., H. a piers ey ence ; i. electricity in Russia. Unfortunately, no country praviously to 
Louchsonocen. —Sept., 1918, 12} p.c.; ; Déc., 1916, 12} p the war worked so unreasonably, dearly, wastefully, and unpro- 
Lowestort.—March, 1916, L.H. 10 p.c.; May, 1917, L. Ja., P.H. 1 p.c. ductively as Russia; and of the various branches of Russian 


ee a Ta. ae K re pesi April, 1916,/L. jd., P. 10 pic. industry, as will be shown below, the Rusgian: electrotechnical 
Maipsrone.—-Dec., 1914, 4d.; ean 1915, L.H., łd.; Dec., 1915, Lb. łd.; industry : has been: ;marked by these negative properties to a 
March, 1916, H, reduced to 1d.; June, 1916, rev. prices equal 25 particularly large extent, says P. Gurieviteh in the Elektrinhgstvo. 


c. ine. on original prices; Aug., 1917, L. łd., T. d., other ~ Whilst in Germany, in the yéars 1900-10, district stations. were 


MALTON. stark. | 1916, 20 p.c. reasonably introduced, and ini the last. five years a further great 
MaLVERN.—May, 1915, a step forward has been made-in so-called:" grosakraftwerke,’—that 
MaNcHEsTER.—May, 1915, L. 10 p.c., P. 15 pcn R.V. from 12 to 15 p.c. is, large stations for the supply of electric current to whole pro- 
MERTHYR 7 4DFIL. June, 1618, rev. price, 44d. a = h h l 
MEXSOROUGH.—July, 1916, rev. price., L. 4d. vinces, and even whole Governments—the Russian . electrical 
MrpDLETON.—June, 1915, L. }d., P. 12} p.c.; March, 1916, L. $d., P.H. 12} p.c. industry has. not emerged from the stage of unegonomicu local 
Morriso May, 1015, P. and ne See ne AO Dee: ae electrical stations. The large power station using water powtr 
NEWCASTLE-UNDER-Lywe.—May, 1916, L. 5 pew P. 16.7 pe., P. 20 and 10 pe; OF brown and grey coal has not yet emerged from the sphere of 
Oct., 1916, rev. peice; L ate _ platonic desire and project. In this irrational and nneconomic 
Aea (Mon). June, T A e p:e; June LL 10 p.c. OR management of Russian local electric stations we find, however, 
EWPO —jJune, Cu c. 
Newouay Dee. 1915, rev: price. td. a” p | ts a great Sanger for the whole future of - industrial development) in 
NEWTON ABBOTT. —July, 1915, 16 p.c. Russia. 
NORTHAMPTON.—Sept., Pis, L. 10 rS . P. 7} p.c.; Sept., 1916, L.H. 10 p.c., | The great progress made by the electric lamp in | Europe. and 
P. 12} p.c.; June, 1917, 10 p.e: America, which he describes. leads M. Gurievitch to say that 


OR VORE 7 1916, a Pes ao Pr ia A a a the supersession of the kerosene lamp by the electric lamp, owing 


rate 6d. ier 
NUNEATON.—June, 1917, 20 p.c. (P. 10 p.c.). Sept., 1917, total inc., 33.3 p.c. to advantages of the latter over the former from the point of view 
Da a R OY py. 10 p.c. | of hygienic and sanitary conditions in the houses and. workmen's 
Peuecoce (Doni. March, 1915.-L. 5 dwellings, and also the greater safety in regard to fire, will become 

= , P. c, ‘ e . . ° e . 
intensified in Russia in the near future, the more so as with the 


PERIH.—Aug., 1916, L, 12} p.c., P. 5 p.c.; Aug., 1917, 40 p.c. ; ee . : 
PETERBOROUGH.—Sept., 1915, P, łd.; Oct., 1915, 10 p.c.; Sept., 1917, total rational installation, production, and distribution of electrical 


l increase 20 p.c. s Re . à A 
PORTSMOUTH. R wi, ain increase = equat L. 30 p.c., P.H. 45 p-e. pan ager ne oe andar a BE ko a 
PLYMOUTH.-~-Sept., : ; Fas, ` l PR ° oe ue ti 
Preston.—June, 1915, age . ce their particular spheres of application where electricity, at least in 
QUEENBOROUGH.—Dec., in 15 p the. near future, cannot compete. A great future is in store, with- 
R we ee —Sept., 1916,-£ aS pee ear ; P. H. 15 6. pei July, gene ES Pes hee out doubt, inthe large towns for gas for cooking, and for kerosene 
Ratumines.—June, 1916, ia d., P. H. Ad. . and petroleum, as fuel for internal nee engines. In the 

RAWTENSTALL.—June, 1916, P. 5 p.c. Russian Press the need is being urged of extending gas lighting, 

Retcare.—March, 1916, L.P. 15 p.c.. H. 4d. plus 15 p.c.; April, 1917, 18.3 p.c. 

RICHMOND (SuRRzY).—April, 1915, 10 p.c.; Nov., 1916, Ter price, 4$d. because in Russia a great need is being experienced for by- -products 
of gas production required for the manufacture of explosives ; but 


RocnDpaLEe.— June, 1915, L. 10 p.c., P.T. 15 p.c.; ‘May, 1917, L. 10 p.c., P. 3d. Á J i 
instead of 15 P Also coal clause. no doubt such can be obtained in sufficient quantity by the trans- 
td. . | | l formation of all the Russian coking furnaces for the recovery of 


ROTHERHAM. — July; 1915, 
Rowiay Recia Aug, 1816. 20 the waste or by-products. With the chronic scarcity of coal in 


Cy 
St. ANNES-ON-SEA.— une, 1915, Ê $d., P.H. 10 p.c.; P 1917, inc. 


ST. Hecer] AT 10 p.c.; July, 1916, 10 p.c.; Dec., 1916, 10 p.c.; Russia, and the urgent necessity of it for the metallurgical in- . 
pri Pst: dustry, the burning of coal for lighting purposes appears to be. 

Sarronp.—June, 115, 1918, io ce fn ger 24 pee REIS AESSE y from the point of view of economy, altogether inadmissible, as 
SHEFFIFELD.—July, 1916, prices over 2d., 10 p.c.; under 2d., 20 p.c electrical power can be successfully obtained by the use of cheap 
SHIPLEY.— June, 1915, rev. price, L. sid., P. 10 p.c.; March, 1916, P, 10 p.c. .fuel—such as brown coal, peat, and the many water courses. 
inRewsBURY m—Mlatch, 1916, nE 3 June, 1917, 13.3 p.c. The writer then points out the increasing application of elec- 
SOUTHAMPTON. -]une, 1916, 10 p.c: Sept. 1916, 10 p.c. ` tricity to power purposes, which is leaving the lighting factor in 
-OUTHEND-ON-SeA—June, 1917, L. 4d.. P. dd. the background ; and to show how year by, year this is taking 
D E une, 1915, 10 p. ne ; June, 1917, 5 p.c. ¥ place, he provides the following table. which includes the figures 
»( > rre 
PEN BOROUGH .—-June, 1915, rev. prices, L. 4d., PH. 2fd. and lłd.; April, for Petrograd and Moscow :— 

1917, R.P.L. 5łd., P. l. ' Berlin, Chicago. ‘London. Moscow. Petrograd. 
AFFORD. — June, 1916. P. ¢d.; Sept.. 1916, rev. price, L. 74d. -7 Year. or Hh 4911-12. - Pil. - 1910-11. 1918. 1913. 
racy SAE Te aus a0 P. (on prices less than Id.) 0.1d. Population i ee 2"; ee 65 5 eae 

RD.—July p.c. gee”, 2 : i 2 

ee. Pyare 1915, rev. prices, L. 3d.. H. 14d. (above 25 umts, existing Useful Kw. -hours deti- ar : fe 3 

rates. plus 10 Me ea eee clase a d vered per’ head of l ae i sy aa 

n-T RENT .~——june, p.c.: Sept., Rc, lis a f : 
a iamuer: —A pril, 1912 price raised from 8d. to 10d. 7 an i - population... .. 170 310 110 87 > 62° 
RATFORD-ON-AVO™M. -Apr 1916, 1d.; August, 1917, 4d. l Delivered for lighting, aes 
RETFORD.——Au “9 pete ye P. 15 p.c. + Oct., 1915, 15 p.c. g per cent. a sae ee 24 19 61 19 an 39 
ND.— Marc : - >. i 
SERTAI arch, ihis, s March, 1917, 1d. 0. _ Motors. per cent. wwe 4h n l 27 40 33 5 
TrON.—July, 1916, a P.M. ` : - Tramways. per cent. ... 31 b! 12 41 28 
D 
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This, he urges, shows that only insLondon and Petrograd has 
the delivery of electrical energy for lighting purposes surpassed 
that for other forms of application. In Chicago and Moscow only 
a fifth and in Berlin only a quarter of the total useful energy was 
delivered for lighting. Chicago, trne, is in a somewhat special 
position, as a very large quantity of its power is used for the under- 


ground railway, whilst in Berlin 45 per cent. and in Moscow 40 per . 


cent. is used exclusively in motors. 

In Berlin 35,000 motors were connected in 1913-14, including 
6,900 with 24,000 kw. for working metals ; 4,755, with 29,000 Kw. 
for lifts ; 3,741, with 11,000 kw. for wood working ; 3,723, with 
8,861 Kw. for printing presses ; 3,329, with 1,253 Kw. for fans; 
. 1,920, with 5,814 Kw. for sausage and meat shops; 1,638, with 
1,066 Kw. for sewing machines, &c. All these data are very in- 
teresting, as they illustrate the immense development possible for 
the introduction of electric motors in the large Russian towns, 
of which in 1913 there were connected in Moscow (1912), 6,976 
. electric motors; in Petrograd (1913), 6,851; in Warsaw (1913), 
3,103 ; and in Lods (1912), 2,404 electric motors. 

About the same movement in the development is observed in 
Russia, where in 1913 the four towns with the largest electric 
stations used only 82,000,000 Kw.-hours for lighting, but 
207,000,000 Kw.-hours for motors, &c., and 89,700,000 kw.-hours 
for tramways. With a total delivery in these towns— Petrograd, 
Moscow, Baku, and Lods—of 378,000,000 kw.-hours. only 21°6 per 
cent. was supplied for lighting purposes. In all Russia, with the 
exception of the eight Governments of the Kingdom of Poland, 
the supply of electric current for lighting purposes, and also for 


technical purposes and motors, is shown in the following form, in 


millions of Kw.-hours :— 
For motors and industrial 


For lighting. purposes. 
Increase, Increase, 
1905. 1918. per cent. 1906. 1918. percent. 
Central stations 62°1 1755 238 ‘479  444°8 829 
Private ji 169°8 209°4 23 212°4 1,045°7 393 
221°9 3849 73% 260°3 «1,490°5 473% 


We see from this table that the expenditure of electrical energy 
in the eight years, 1905-13, for lighting purposes only, increased by 
73 per cent., whilst the expenditure for motors and other industrial 
p roge 473 per cent. In other words, the application of 
electricity for motors and general industrial purposes increased 
during that time 64 times quicker than for lighting purposes. 
But if we take Poland into account, the expenditure of electric 
euergy in 1913 for the whole Empire amounted to about 2,000 
million KW.-hours, of which only 20$ per cent. was used for 
lighting and 79} per cent. for motors, whilst in 1905 the deliveries 
tur lighting made 46 per cent. and for motors 54 per cent. only. 

The figures for Lods are particularly striking. There, in 1913, 
tuere was supplied for lighting only 3,662,000 kKw.-hours, against 
.:" £09,000 KW.-hours for motors. Thus we see that even in Russia, 
in the towns with a large industrial development, the supply of. 
electric current for motors, excepting tramways, exceeds that for 
lighting by almost nine times. 

The Moscow lighting station delivers over twice as much current 
for motors as for lighting—namely, 51,677,000 Kw.-hours, against 
24,812,000 Kw.-hours. Of the large Russian industrial centres, 
only Petrograd is distinguished by its backwardness in the supply 
of current for motors. There, in 1913, only 41,490,000 Kw.-hours 
were delivered for industrial motors, against 48,745,000 Kw.-hours 
for lighting purposes, and 34,872,000 kw.-hours for the tramways. 

In a comparison of the prices of electricity it is observed that, 
whereas in Berlin the normal price is 16 pfennige per Kw.-hour, 
or 74 copecks: in Switzerland 16 centimes, or 5°9 copecks, in 
Russia, according to figures, published in the “ Elektrichestvo ` in 
1913, most of the stations accepted normal and small consumers for 
motors at 15 or 16 copecks per KW.-hour—that is, 100 to 150 per 
cent. more than in Switzerland or Germany. In these dear tariffs, 
which may properly be called prohibitive, there is great danger for 
the whole future of the development of the electrical industry of 
Russia. -© Losses in working power in the form of men killed and 
made incapable of work will make at least 5,000,000 by the end of 
the war; that is to say, a sixth of the productive power in workers 
‘of 19 to 45 years of age, as given in the Zorgoro Promyshlennaya 

Gazeta in 1916. But even if, thanks to a reduction of holidays, 
Saints’ days, and holiday Mondays, and preserving the present 
obligatory sobriety, the productivity of the remaining five-sixths 
of the workers is raised to the average level of before the war, such 
a level is so low in comparison with America, and even Western 
Europe, that if it is maintained in the future, Russian industry cannot 
expect, with a whole series of unfavourable conditions of a political, 
_ economic, and civilian character, to reach rapidly that stage of 
development that would enable it by means of a rapid rise in the 
productivity of the country to recover from the blows of the war. 
and pass over from the intense (from the economic point of view) 
unproductivity and exhaustion of war-time work to the productive 
economy of peace time. 

Besides the foregoing, if Russian industry is to operate as 
previously to the war, then, notwithstanding any protective tariffs 
whatever, it will not be in a position even on its own market to 
compete with other countries, whether they be Germany, Japan, 
or the United States, which during the war have acquired immense 
capital and established in many branches of industry miracles in 
the form of factories, the equipment of which before the war is 
finished will have been paid for completely owing to the large war 
orders. 

But how will Russian industry be in a position to pass over into 
productive and intensive work ? he a 

If we put aside the many causes of a general character that have 


_ This is shown more clearly in the following table :— 


prevented and will hinder Russian independence, and limit ov. 
selves only to a review of the strictly technical causes that are 
intimately connected with the question we are considering 
namely, the future of the electrical industry in Russia-we may 
confidently state that one of the chief causes of the limited produ. 
tivity and dearness in Russian industry is the too limited applica. 
tion of mechanical power. 

American industry, as is known, is distinguished by the highex 
productivity in the whole world, and that is explained. to a large 
extent. by the fact that, being always short of hands. the 
Americans were obliged more than in other countries to adopt the 
principle of attaining the largest possible result with the smallet 
expenditure possible of labour. After a lengthy examination 
of the conditions influencing the industries of foreign countria, 
paying particular attention to fuel, M. Gurievitch lays great etres: 
on the use made of cheap power, as in the case of Switzerland. ani 
adds that Russia belongs to the list of countries that enjoy such 
advantages, and that therefore the rational development of th 
production of electrical power is one of the first problems to te 
dealt with immediately after the war. 

If we turn to the present condition of the Russian electrical 
industry, we shall see that with very few exceptions—for exampk. 
the Moscow station—the Russian electrical stations are equiprei 
irrationally in technical respects, and, above all, with old machina, 
As the still young electrical industry is in a stage of rapid develop- 
ment, it has of recent years made such colossal progress that 
the machines installed in the Russian stations 10 or 15 years xo 
perhaps at the time the very last word in technical equipment. 
are at this moment quite unsuitable for electric current pre 


‘duction. 


According to statistics published in 1913 in the “ Elektrichestwo. 
there were, forexample, 47 stations with steam engines of a total 
power of 228,562 Kw., besides 70 steam turbines, and, further. 
137 steam engines of an old type, about 72 vertical and 65 horizontal. 
that had worked at the stations in large industrial centres am 
consumed unprofitably an immense quantity of coal, which 1 
particularly dear in Russia, thanks to which the stations ver 
obliged to retain their abnormally high tariffs for electricatr. 
corresponding to the position of the electrical industry of 10 or l; 
years before. Whilst in Berlin the normal tariff for electric ligt: 
was only 40 pfennige—18'4 copecks—per KW.-hour, in Petrogni 
it was 30 copecks—that is to say, 63 per cent. dearer. This higt 
Petrograd tariff was due to a whole number of other reason— 
dearness of fuel, machinery, and especially cable systems, th 
creation of three separate ‘companies, with their erpeniite 
boards, &c. 

Bat it is certain that, in the year 1913 in the Petrograd station 
the 25 worn out steam engines, with 15 steam turbines, had: 
very unfavourable influence on working expenses. If the Rusian 
electrical stations, with their great material expenditure, wer 
modernised, as it is proposed they shall be in Petrograd in the nar 
future, this question of the rational organisation of the productio 
of the electric current in Russia would still remain unsoived w to 


- modernise the existing electrical stations, means at bottom only te 


limit oneself to patches. 

The present basis of the Russian electrical industry rests ercis- 
sively on the principle of small local electrical stations with hut 
quality fuel obtained literally from the world's end. and it is ex? 
tially irrational and opposed to all the tenets of economy. Ere 
new patch on this unhealthy organism, every new large centr 
station of a local character is only another stumbling block whic. 
in something like ten years, will have to be got over or removed & 
great expense, as. without a doubt, the Russian electrical industr 
with the ‘uninterrupted development of things will be obligel 2 
ten years time, and perhaps before, to change over to the syttet 
of large interconnected regional stations which work with wit 
power or cheap brown or grey coal, and are recognised s t 
only and profitable way for the production of electric ourrent. 

That one large electrical station is, in respect to original ooit « 
equipment and current working expenses, more profitable ths» 
series of small stations of equal power is obvious. Here the wile 
quotes numerous examples of installations in other countries. ps" 
ticularly in the United States, where, all the same, there are mat! 
small irrationally exploited electric stations, ‘Thus in 1913 in the 
country there were 5,221 central stations, of which only 161 bai s 
power of over 5,000 KW., or 3'1 per cent. The same is the cas ” 
Germany, where, out of 4,040 stations in 1913, only 103, or ? 
cent., had a power of over 5,000 Kw. In Russia, out of 220 centr. 
stations only 21, or 5'5 per cent., had a power of over 5.000 K" 
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electrical station with 35,000 Kw. ; : 
23,100 KW.; the Petrograd 1886 Co., £5,000 aw. ; the Par” 
Belgian Co., 18.460 KW. ; the Petrograd Electrical Bawpmes = 
18,000 KW. ; the Petrograd tramways, 7,500 KW. ; Baku, 79.0000 
Warsaw, 11.590 Kw.; Lods, 15,000 Kw. : Kieff lighting. 1.6% 
Odessa lighting. 7,500 Kw.; and Riga, 7,060 Kw. 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our nossession, 


Old Lamp Tops. 


I note in your issue of September 21st that a correspondent is 
inquiring as to the best method of recovering platinum from old 
electric lamp tops. I do not know if he intends dealing with large 
quantities or only a few thousands at atime. Assuming the latter, 
the best method to adopt is as follows :— 

First of all, break out the cement. or plaster and the glass from 
the caps. then “rough sort“ the material obtained ia order to 
reduce the bulk as far as possible. Crush what is left with a pestle 
and mortar until the plaster, &c., is reduced to a powder. Put the 
powder on a sheet of white glazed paper. spread on a bench. sit | 
down in front of it, draw a small portion of the powder towards 
you, and commence blowing it away gently. The platinum and 
other wire will be left behind. Having done this, sort the wire as 
far as possible. A magnet should be used for separating the nickel 
wire, but all wire should be carefully examined for any pieces of 
platinum which may be attached to it. Put the remainder of the 
wire in a good porcelain dish, pour pure nitric acid on it. and boil 
until all the foreign matter is dissolved. Wash well and dry off. 
The process is a very tedious one, and requires good eyesight. A 
person can, by sticking at it, recover the platinum from 1,000 lamp 
ends in eight or ten hours. Needless to say, the boiling should be 
carried out in the open air, as dense red fumes are given off. 

If your correspondent intends dealing with large quantities at a 
time, it will be necessary to put down special machinery for it. 


l Harry W. Brown. 
Ballycarry, September 26th, 1917. 


A Static Electricity Phenomenon. 


The experience of Messrs. J. O. Grant & Taylor is similar to 
that which I have met with in connection with a steam car fitted 
with rubber-tired wheels. In this case a person standing on the 
ground and touching the metal work of the car would receive an 
unpleasant shock. 

I also remember another case where a steam engine was driving 
some printing machinery by means of a 12-in. copper-sewn leather 
belt. When running. sparks | in. to 1} in. long could be obtained 
from it by bringing the fingers near the belt. 

Harry W. Brown. 

Ballycarry, September 20th, 1917. 


[The electrification of belting is a not uncommon phenomenon, 
due apparently to mechanical friction, or, perhaps, more accurately, 
to contact followed by separation. In paper milis very long sparks 
can be drawn from the rolls of hot dry paper as it leaves, the 
calenders.— Eps. ELEc. REV. | 


The E.T.U. and A.E.S.E. 


Being a central station engineer of many years’ standing, l 
should like to make the #ollowing remarks in connection with the 
letters from the secretary of the E.T.U. (1.D.). ‚I am not a 
member of the E.T.U., or of the A:E.S.E., but after reading 
the aforementioned letters I should certainly never join the 
E.T.U. if those are correct samples of their progressive industry. 
To hit a Society that stands aside (from purely patriotic motives, 
and loses a number of its unpatriotic members in so doing) is a 
very low and unsportsmanlike attitude to adopt, especially to a 
Society that before the war was slowly bringing about some very 
essential radical improvements in the welfare of station engineers. 
To my mind it smacks very much of “beer and skittles,” and 
appears to mè just why central station engineers who have the 


least respect for themselves have so far refrained from joining ’ 


lnions of such an unsavoury nature. Let the status qo to blazes if 
it has to he got thus, 
W. G. Ritchie. 


Brighton, September 28th, 1917, 


— Me 


Scale on Evaporative Condenser Tubes. 


I would advise “ Central ` to try and prevent the deposit of scale 
on the tubes by painting the tubes with aluminium paint. It- 
would be interesting to try the effect of this on a small section of 
the condenser, and I would be very glad if “Central” would let 


me know the result. 


C. Orme Bastian. 
London, W.. September 25th, 1917. 
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Fusing of an Electric Wire. 


___ I was interested to read your correspondent's article, bub I think 
that he arrives at the wrong conclusion. ‘“‘The whole question ‘is 
not’ one of efficiency . . . the efficiency of the electrical engineer 
and his workman.” The bulk of his illustrations bring out the fact 

' that the general public think they are quite competent to do élec- 
trical work. The draper's assistant and budding electrical engineer, 
and every other incompetent, thinks he is qualified to interfere 

. -with an electrical installation, and that a contractor is quite 

unnecessary, l 


$ 


As regards the A.C. motors in controlled establishments, these 
were probably supplied by a wholesale house, or the motor manu- 
facturers, and installed by the firm’s own workmen. I know of 
many jobs which have not been interfered with, which have been 
“installed and forgotten.” 


` I quite agree with Mr. L. E. Wilson's letter re periodical testing. 


and I think that in apportioning the blame to a large extent to the 
wholesale house he is getting near the root of the evil. 

In a large percentage of installations the following circumstances 
happen: The installation, as handed over by the contractor, is a 
sound one. The maintenance is then given toa wireman, engineer, 
or odd man who looks after the motors and attends to the lights. 
Extra work is required from time to time, and the man, in addition 
to his daily work, carries out the extensions, which are very often 
done in a temporary manner, without any regard to overloading of 


circuits and other questions, so that in course of time the job: 


becomes anything but a good one ; then, if trouble arises, the con- 
tractor is blamed, for you cannot expect the man to condemn his 
own work. 

By constituting any odd man about the place as his electrician, 
the consumer is entitldd to trade terms (thanks mainly to the 
Tungsten Lamp. Association), and supply houses, lamp factors. 
motor manufacturers, and cable makers tumble over one another to 
supply his wants at trade terms, and assist him in robbing 
the contractor of his legitimate work. Why should the T.L.A. 
give terms which make it impossible for a contractor to retain his 
customers? Why should a motor maker whose motor a contractor 
has sent direct to a job, be justified in calling immediately on the 
contractor’s customer and offering trade terms? Why should 
supply houses sell a few dozen accessories or the lamps at trade 
terms immediately a contractor has finished the installation, and 
endeavour to cut out the contractor by even going to the length 
of finding third-rate firms who will fix the material they supply ? 

Why for a paper cable should cable makers quote exactly the 
same price to a penny to a consumer as they do to a contractor, 
seeing that the consumer is only a chance customer and the con- 
tractor a regular one, and this, moreover, when the contractor is 
working for the consumer ? Š 

How long is this policy of grab to continue? Is’ there no 
honour in the electrical trade? Is the policy of the German 
firms to be perpetuated by the supply houses, many of whose 
nationality would not bear the strictest examination ? The bugi- 
ness policy of the present associations and others in course of being 
formed bids fair to out-German the German. It is time the con- 
tractor made up his mind that. without combining, he will be 
squeezed out. Let every contractor help those who are determined 
not to submit to these injustices by joining the Contractors’ 
Association, which has already done good work, and can do much 
more if backed by the whole of the contractors in the kingdom. 


Contractor. 


Instructions to Meter Readers. 


May I suggest that Mr. Stubbings, in his otherwise thoughtful 
atticle concerning the “‘Do’s and Dont's“ of meter readers, indi- 
cates insufficient appreciation of the commercial value which may 
attach to a consumer's conversation. It is, of course, extremely 
difficult to find the valuable combination of salesmanship and 
ordinary ability to read meters accurately, in the type of individual 
available to fill posts as meter readers; but I do firmly believe 
that, however polite may be a request that the consumer address 
his or her requirements of new work to the office, such request in 
very many cases would be directly responsible for opportunities of 
extended service being unhappily lost. : 

However lowly as an employé the meter reader may be regarded. 
I think that he or she should be definitely instructed in such a 
way as to enable appreciation of the valuable chances of farther 
increasing the revenue of the supply undertaking concerned. 

It would appear that, to carefully note in writing, and report to 
the office for attention of the sales department, the requirements 
of consumers, could be one of the suggested instructious with 
which your contributor concludes his article, without the dis- 
advantage which. by some, might be thought to result from 


overlapping. : ; 
P. 0. Wittey, 
Staff Sergeant R.F. 

B.E.F., France. September 29th, 1917. ` 


War Bonus for W.O. Statlon Engineers. 


Reading the small column in last week's Review relating to a 
war bonus ‘under consideration for W.O. engineering staffs,” I 
feel it my duty to state a similar case, but, being under the 
“Southern Command,” I am one of those unlucky ones still 
working for a low pre-war wage, and not receiving any war bonus 
whatever, although I have been waiting for one sinse 1915, when a 
war bonus was granted. I have made several applications since 
that date for it ; the answers have been: “It is coming through.” 
The last answer, received a few weeks back, was, “Under. con- 
sideration.” Two years have passed, and they have only got to 
' under consideration ` ; will it take another two years before they 
make up their minds ? 


We work the whole week through, Sunday included, and get no . 


extra for it, but what we cannot understand is, that some of the 
staff have received the war bonus since 1915, and others not. 

Is it not nearly time we had * fair play `?- My fellow workman 
has received the war bonus since 1915. I-have not; for what 


reason none of us can tell. Cannot someone wake things up? 


‘ ‘orgs te Married Man. 


wt 
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- UNION - OF SOUTH AFRICA MUNICIPAL 
| : ELECTRICAL UNDERTAKINGS, 


_ By E. POOLE, A.M.I.E.E., Assistant Borough Electrical 
_ Engineer, Durban. 


(Abstract of paper read before the Engineering Section of the 
NATAL SOCIETY FOR THE ADVANCEMENT OF SCIENCE AND ART, 
at Durban, on August 28th, 1917.) 


A FEW years ago the municipally-owned electrical undertakings 
of what is now the Union of South Africa tould easily be 
counted on one’s hands, and from a list I compiled in 1904 
there were then only seven, viz.: Bloemfontein, Cape Town, 
Durban, East London, Johannesburg, Ladvsinith, and Pieter- 
mnaritzburg, while there were six towns which were controlled 
by private companies, viz.: Claremont, Kimberley, King Wil- 
liam’s Town, Newcastle, Pretoria, and Potchefstroom. 

Durban, East London, and Pietermaritzburg were supply- 
ing electric trainwavs as well as lighting, while Cape Town 
tramways were supplied by a private company, as were also 
Port Elizabeth and Camps Bay. ğü 

To-day there are no fewer than 35 municipalities within 
the Union operating electrical undertakings, representing a 
total capital expenditure of about £5,500,000, including ex- 
penditure on tramways, with which Durban, East London, 
Johannesburg, Bloemfontein, Pretoria, and Pietermaritzburg 
are provided, as well as electric light. | 

There are seven other municipalities which purchase cur- 
rent in bulk from company undertakings, and generally carrv 
out their own distribution work, a capital expenditure of 
about £170,000 having been incurred, including the expendi- 
ture in_connection with the Boksburg and Germiston tram- 
ways. Four other municipalities have granted concessions to 
companies which control the whole of the electric light under- 
takings, the capital expenditure on which amounts to about 
£28,000. Other concessions are at Cape Town, Camps Bav, 


Port Elizabeth, and Kimberley, where there are privately | 


owned electric tramways. 
. The grand total of units sold last vear in all the various 
undertakings amounts to approximately 84,500,000. 

Johannesburg, with over 25 million units, and Durban, 
with over 20 million units, sell between them slightly more 
than all the other towns put together, Johanneshburg’s in- 
crease over Durban being practically all taken up in extra 
tramway units. | 

Unhke England, electric lighting has practically the mono- 
noly, there being no gas works other than in Johannesburg. 
Port Elizabeth, Cape Town, and Grahamstown: the former is 
the only town having both gas and electric municipal works, 
and the latter the only town with a gas company holding the 
monopoly. 

Johannesburg has the largest output. having sold last vear 
no less than 25,057.534 units, while Ceres has the smallest 
output, with an estimated sale of 9.000 units. To my mind 
it is the smaller towns we should encourage: in fact. there 


are only small towns left now, and their problems need just. 


ag much consideration in proportion as do the larger towns. 

There’ are no Board of Trade Rules in South Africa, as in 
England, though these regulations are in the main observed. 
but the various Provinces of the Union have certain Acts 
which the electrical undertakings are subject to. 

It is unfortunate that our electrical undertakings have no 
uniformity of plant. for we find all sorts of boiler pressures, 
engine and generator speeds, voltages and freqnenies, &e. 
Also, in’ statistical returns we have no standard for such 
compilation. . Some towns go very fully into these returns 

‘in their Mayor’s Minutes, whilst others are very brief. In 
accounts we find all sorts of styles, so much so that it js 
almost an impossibility to make comnarisons between one 
town and another. It is to be hoped that some day this will 
be rectified. | 

If uniformity had been aimed at more in regard to plant. 
the advantaged would be manifold, for situated as we are 
here, some thousands of miles from the manufacturers, if 
a breakdown happens. we may find ourselves without the 
necessary spares, or if we are short of theeordinarv run of 
material we have to wait a long time for it. and it is little 
use expecting our local suppliers to keep spares, or even hold 
stocks, of all the varieties of. plant inč use, seeing there are 
so many different voltages. sizes. &c., required. On the other 
hand, there can be very little interchange of plant between 
one municipality and another, even if one municipality were 
fortunate enough to Fave plenty of snares. 

‘The chief source of power is steam, which is likely to he 
retained for some time ta come. Of gas plants. the failure 
of the Johannesburg rlant-has no doubt caused a set-back in 
the adoption of such large plants elsewhere in: South Africa. 
‘hut we find some successful small plants operating. Diesel 


, engines, using.crude oil, are ranning with great anecess. 


Tn water-power plants. Worcester and Aliwal North are 


partly dependent, and Cape Town has still a small supple- 


, mentary water plant. but Ceres, Parija. and Paar] are the 
anly towns entirely dependent on water. Uhnfortunatelv. 
“water power in South Africa is generally out of court on 
account of its varying snuply. for what are at one time raging 
torrents are merely small trickles at other times. . 


Coal is worked in all the Provinces of the Union, the 
largest producing area being the Middleburg district of th 
Transvaal, where it is of an average value of 12.673 end 
The other Transvaal producing areas are Boksburg. Springs 
and Heidelberg. In the Orange Free State we have i. 
Vereeniging district, where the coal is of an average value of 
10,626 B.TH.U. ne 

In Cape Colony the seams worked are in- the Molteno 
Cyphergat. and Serkstroom diStricts, but the coal is of poer 
quality. In Natal there are several districts where coa! is 
worked, both north and south of the Biggarsberg, the ater- 
age value south of the Berg being 13,079 B.Ta.Ņ. 

The finest South African coal, however, comes from the 
Hatting Spruit district, being as high as 14,306 arr 

Outside the Union, in Rhodesia, we have the Wankie Col. 
liery, where the coal has a‘value of 13,089 B.Ta.t. 

Steam pressures are found to vary between 1% and Jo 1. 
per sq. in., while the price of coal varies from 8s. to as much 
us 23s. 6d. per short ton, and the pounds of coal used per 
unit vanes from as low as 3.19 to as high as 16 lb. In the 
larger stations the water tube boiler of the Babcock & Wien 
type is chiefly to be found. The old style of boiler hous 
with ifs long range of boilers and one or more tall chimness, 
is now becoming a thing of the past. l 

Turning to the smaller stations, . boilers of the loc. tvp 
are principally to be seen, and may be looked upon 4g bein: 
best suited for small outputs. They are cheap in first erst 
easy to install, very efficient, and can well be left in the 
hands of an Indian or: native to operate. : 

The storage of coal and handling of coal and ashes has ra- 
ceived due attention at the larger stations; the bin at Cape 
Town has a capacity for 3,620 tons.” The class of coal used 
in some towns where there are mechanical stakers is thst 
known as dross, which at one time was looked on as wast. 
the price per ton at the pit mouth being from about ls. to 
48. per ton, as compared with the previously used round cna! 
for hand firing at about 7s. 6d. l 

Of engines and generators we find quite a large variety. af 
many sizes; where a few years ago a number of small units 
were to be seen, these have. been superseded by a few large 
units. l , 

Speeds up to 3,000 R.P.M. are now common in turbines 
driving alternators; the first geared turbine in South Africa 
is at the Durban power station, where the speed is geared 
down from 3,000 to 428 R.P.m. The saving in large turbines 
is very marked, and we are able to obtain a result as low a 
14.3 lb. of steam per unit as against 20 Ib. in a reciprocatinz 
set. In ri ee an secs reciprocating engin 
of the high-speed vertical type still holds sway. 

In the Smaller stations atmospheric exhaust is often adopte 
owing to the lack of a water supply, as well as the neces 
of keeping down the capital expenditure, thongh a saving of 
from 20 to 25 per cent. can be effected thereby with recipr 
cating engines. The question of water supply for condensin: 
purposes is one of great importance. Few towns have a 
natural supply, the general practice being to use water from 
the town mains, in conjunction with cooling arranger? 
though Johannesburg is fortunate in baving five bore ho 
from which a good supply of water is obtained. . 

Of the coastal towns, only Cape Town and’ East Londen 
have taken advantage of the sea water by building ther 


. power stations near the wharves. 


The Diesel oil engine, the type in use in this countrs, i 
looked upon as the best of its class. They are generally of th 
four-stroke type, in sizes up to 700 or 1,000 H.P., and vary i 
spéed from 150 to 400 ota above- this power they are @ 
the two-stroke single-acting type. _ l 

In generation we find examples of both- direct and alte 
nating current, the latter being three. two, and single-pbhie 
at various voltages and frequencies. In the larger towns © 
find—with only one exception—a mixture of D.C. as well r 
various phases of a.c. generation, but the smaller towns gest 
ally rely on the one source. : EE A 

The exception in the larger towns is at Bloemfontein, wher: 
three-phase only is generated and distributed from aa 
tions. while rotary converters in the power station conte 
the three-phase a.C. into D.c. for the tramway supply. _ 

At Durban generation ‘is p.c. for tramways and mot! 


‘supply to private consumers, also single-phase as wel" 


three-phase for lighting and power. the three-phase bens 
used for Government bulk supply. large power S 
the supply to the suburbs of Red Hill and Greenwood fst. 
and also for stpplving rotary converters used to sppe 
the D.c. supply. It is also transformed down to {wor 
9.750 volts, through sets of special transformers ( ea 
nected), from which single-phase feeders are taken oi 3 
balanced between the two phases. a R 
_ At Port Elizabeth generation is p.c. and three-phase. tH 
latter operating motor converters to supplement the i 
supply. and also supplying the outlying districts a 
single-phase L.T. distribution, as well as three-phase for iirf 
wer Consumers. E 
rat Pietermaritzburg generation is three phase as si 
n.c. and single-phase, the three-phase supply being “ y 
mented by a motor-generator and rotary converter 
a.C. single-phase and D.C. supply respectively. ‘he 
At Johannesburg generation is chiefly by two-phase i 
alternators. with ‘motor-converters for the D.C. epp 
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lighting and tramways in the inner area, but there are also 
a few reciprocating generator sets for both the A.C. and D.C. 
supply. The two-phase also supplies the outer area with 
single-phase distribution for lighting, and D.c. supply through 
rotary converters in sub-stations for tramways. 

At Cape Town generation is D.C. and a.c. two-phase 
9,200 volts, with motor-converters from the latter source of 
supply converting to 440 volts D.c. for the old Cape Town 
area. The two-phase supply is also transformed up to 11,000 
volts; three-phase, for the suburban distribution, and also 
for the supply to the railway works at Salt River. - 

In the smaller towns D.C. generation is practically universal. 
The exceptions are at Paarl, King William’s Town, and 
Harrismith, the former town having made a wise and unique 
selection in a.c. three-phase at 3,300 volts, while the two 
latter towns have adopted a.c. single-phase. 

The largest generators are in Johannesburg and Cape Town, 
being 3,000 Kw. each. Durban is the only place where boosters 
are used to compensate for the voltage drop at distant points 
on the tramway track, while Cape Town uses them for keep- 
ing up the pressure on the L.T. lighting network. 

Durban and Cape Town are the only large stations where 
a battery is installed, though in a few of the smaller stations 
batteries are provided with the object of being able to shut 
down the running plant during the hours of light load. 
= The universal practice is to earth at the power station the 

negative of a D.C. supply to tramways, and also to earth the 
_ neutral point in a three-wire supply. In a.c. single-phase 

working the side to which the outers of the outgoing con- 

centric feeders are connected is always earthed, while in three- 

phase working with star-wound generators, the neutral point 
Is sometimes earthed through a small resistance, which in the 
_ case of Durban is 8 ohms. . 

. The latest type of switchgear as in use at the larger sta- 

tions 1s the remote-control oil switch in cubicle form. At 

Pietermaritzburg there is a separate switchroom just off the 

engineé-room, and at Johannesburg the switchgear is arranged 

on three ffoors. At Durban the switchgear is divided, that 
_ controlling the generators being mounted on a platform a 
© few. feet above the engine-room floor, while the outgoing 
+ feeder switchgear -is in an adjacent room, where also are 
- installed the boosters, converters, three to two-phase trans- 
formers, &c. | | 
In Durban there is installed a special time-signal device 
which, by throwing a choking coil in the circuit at a time. 
arranged (8 pan.) lowers the voltage sufticiently for the con- 
-sumers to observe, and thus their clocks can be adjusted, 
. the pine signal being given by the Post and Telegraph Depart- 
inent. 
In the smaller stations supplying lighting only, one can 
- hardly avoid the objectionable peak; in the larger stations, 
: however, the introduction of motor lcad, cooking, tramways, 
electric vehicle charging, &c., has helped very much to flatten 
out the peak, and thus improve the load factor, which is 
highest in Durban at 44.8 per cent. 
-_ In connection with “daylight saving,” if this is adopted 

Durban will be affected more than any other town in South 
Africa, owing to its geographical position, and the fact that 
- approximately solar time is kept. The summer load factor 
- under ordinary conditions works out at 32.39 per cent., but 
with the introduction of daylight saving it is raised slightly 
to 32.48 per cent.; 1,260 less units are sold during the 24 
hours, representing a saving of two tons of coal for the day, 
with a loss of revenue of £18 a dav. 
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DISTRIBUTION. 


Generally. speaking, the use of bare overhead mains is the 
common practice in South Africa. Some towns adopt it 
entirely; others have undėrground mains as well, but Harri- 
smith and Aliwal North are the only towns where no over- 
head mains of any sort are used. There is no doubt that 
the use of overhead mains has in a very great measure helped 
the progress of electricity supply in South Africa on account 
of thé great saving in first cost, as well as the accessibility to 
carry out repairs. The prejudice on the score of unsightliness 
and danger of falling wires is now practically non-existent. 

The general practice in the case of feeders both for high 
and law-tension mains is to lay them underground, but in a 
few cases extra-high-tension as well as high-tension feeders 
ire. ran overhead. With distributors, the practice in the 
arger towns is to lay them underground in the business areas, 
nd overhead in the residential districts, and in the smaller 
owns they are mostly overhead bare copper (though at 
Vorcester,: aluminium wires are partly used), three-wire dis- 
ribution being generally adopted, but Cape Town in some 
arts has five-wire distribution, and Paarl and Bloemfontein 
ave four-wire. re | 

In low-tension. work the Siemens and the sectional type of 
eel póle are common practice, varying in height from 20 to 
5 ft. im most cases, but on the coast there is an opening 
r @ pole less affected by rust, and in the reinforced concrete 


ole we have an excellent substitute, which, while rather - 


eavy to handle, has its advantages in life as well as in 
pearance. ; 
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very severe, especially in the towns of high altitude, and the 
use of earthed guard wires on the top of the poles has for a 
long time been looked upon as a safe precaution, in addition 
to the use of arresters on the lines at frequent points, though, 
of course, no device will avert a direct stroke. There are, 
however, one or two towns.which have not. taken these pre- 
cautions, and opinign is still very divided on. the subject. 
Apart from the fact of the earthed guard wire being a pre- 
caution against lightning, it is also. advisable from a safety 
point of view, in preventing a pole from becoming dangerously 
charged owing to any of the mains coming in contact with 
same. The Government regulations provide that cradles or 
guard wires shall be erected under the mains at railway 
crossings and certam other places, but with good construction 
there is little to fear from falling wires, and frequently the 
precautions taken in this regard, as well as in the case of 
lightning, are more.a source of trouble in themselves than 
a preventative. . | 
. With high-tension work, the bulk of the mains are laid 
underground, though in Johannesburg, Bloemfontein, Dur- . 
ban, and Cape Town a few of the routes are by overhead 
wires, Durban having extra-high-tension also for supplying 
the adjoining suburbs, and in the case of Bloemfontein the 
overhead H.T. mains are insulated wires. Durban is very 
fortunately placed in having practically the freedom of the 
whole of the roads for pole line construction, as the telephones 
are municipally owned as well as the tramways,ethe former 
being the one instance in South Africa, and with this one 
control many of the taller poles carry electric lighting wires 
on the top, telephone wires below, and under these the tram- 
way span wires. In regard to the. cost of overhead mains 
against undergroufd mains, there is very little difference in 
the first cost of a circuit for high-tension work, using the 
best class of material throughout, but a great saving is 
effected. when an additional circuit is required, as the cost of 
poles does not then come in for consideration. In low-ten- 
sion work, however, there is a decided saving in favour of 
overhead mains, to say nothing of the saving in street-light- 
ing and house-service costs. ; ; 
Where underground mains are-in use, the general practice. 


' is to use lead-covered, armoured and served mains laid direct 


in the ground at a depth of from 2 to 3 ft., but there are a 
few cases where they are drawn in through pipes or ducts, 


` or laid in a trough filled in solid with bitumen. In Durban 


a charge of 1s. 9d. per yard of running trench is made by 
the roads department for reinstating after any excavations. 
Various dielectrics are in use, such as rubber, fibre, bitumen. 
and paper, and cables laid over 20 years ago with vulcanised 
rubber insulation seem as good to-day, as far as the rubber 
and wires are concerned, as when laid; but rubber cables 
are out of court on account of the price, and a very excellent 
type is the paper-insulated cable, which is universal . the 
world over. Where at one time joints were made by screwed 
fittings in a cast-iron box filled up solid with special com- 
pound, the common practice now is to sweat it all up solid 
and insulate with tapes, after which a lead. sleeve is wiped 
on, and.in the hands of a careful plumber-jointer there is no 
more fear of a joint giving out than the cable itself. Too 
much attention cannot be given to the matter of joining all 
the armourings of the cable through and. bonding them when- 
ever opportunity offers to any rails or. pipes. Faults -on 
underground mains will, however, occur.even with the best 
construction. By adopting a system of ring main and the 
free use of interconnecting switch pillara, great relief can 
be afforded, as the fault can then be localised between any 
two. pillars, and at the same time supply can be maintained 
by the duplicate route that exists. = l 

In extra-high-tension mains Cape Town has about 20 miles 
laid, with some routes at 11,000 volts, and Johannesburg has 
the longest routes of both. high and low-tension, with 614 
miles of the former and 1434 miles of the latter, . | 


(To be continued.) ` 
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Electrolytic Iron for Commercial Use.—The Société Le 
Fer, in France, has succeeded in producing electrolytic iron on so 
large a scale, in retorts absorbing as high as 20,000 amperes, that 
the Bouchayer and Viallet Works, at Grenohle, which hold a con- 
cession of the Society's patents, have already commenced the manu- 
facture of pipes of large size from electrolytic iron. These are 
4 m. long, 100 to 200 mm. im diameter, and 1°5 mm. in thickness 
(13 ft. long, 3°9 to 7°8 in. in diameter, 06 in. thick). These tubes 
are employed for various industrial purposes, such as conduits for 
water, steam, or compressed air. They dave given entire satis- 
faction in practical use. Such a tuhe of electrolytic iron is said to 
possess the same strength as a tube of cast-iron 20 times as thick. 
The iron obtained by this process is said to be entirely different 
from ordinary iron, both’ in aspect and in properties. From the 
magnetic point of view it is possessed of a very high permeability 
and a low degree of hysteresis, making it particularly valuable for 
the manufacture of motors and transformers ; from the mechanical 


The cross-arms in use are wood, channel iron, and tubular 
J pe has probably the largest low-tension 
of overhead mains, amounting to no less than 1913 

.. With overhead mains many arrangements are 

: tha effecta of lightning. which is 


point of view it possesses great strength and a |\considerable degree 
of extension. The (tubes are expected to replace successfully the 
German tubes of which Mannesmann held ‘a monopoly before the 
war,— Scientific American, f 
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THE ELECTRICAL INDUSTRY AND THE WAR. 
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T 

On Tuesday last week Mr. J. S. Hiuarietp, M.Inst.C.E., 
delivered an address, as President of the ASSOCIATION OF 
SUPERVISING ELECTRICIANS, dealing broadly with the condi- 
tions prevailing in the electrical and other trades in this 
country. He pointed out that the war was but a continua- 
tion of the trade war which was previously in active pro- 
gress, and that, in addition, there had been excessive internal 
competition, particularly in some branches of the electrical 
industry; prices had been cut to a degree which compelled 
the reduction of quality of materials and labour, as well as 
low wages and inadequate profit. No trade could exist in a 
healthy state under these conditions; the best men would 
leave it, credit would be reduced, and capital would be with. 
held from it. Everybody had worshipped the fetish of cheap. 
ness without regard either to quality or to the general good 
of the community, or to the security of the nation, and, by 
this carelessness, the foreign suppliers were provided with an 
easy means of capturing many of our trades. The British 
customer who bought German wire and German switches 
before the war helped to build the German navy or weaken 
the British, because, even when the goods were supplied by 
the German at cost price or under, a certain amount of money 
passed to Germany, and at the same time some British 
were rendgred less capable of contributing to the cost of our 
Navy.. Thè foreigner supplied goods at these low prices only 
so long as the competition of the home manufacturer con- 
tinued, the object being to carry on until the British manu- 
facturer went out of business altogether. ¿During this period 
some advantage accrued to the British purchaser, but as soon 
as the home manufacturer was driven out of business, the 
foreigner naturally increased the prices as much as possible, 
and then the British purchaser enjoyed his advantage no longer. 

Unless British manufacturers held a very substantial part 
of the home inarket they could not take an active part in 
foreign trade. Therefore, one of the most important things 
to be done was to see that, in the future, the laws of this 
-country should be such as to belp them to manufacture 
for and to trade in a secure home market. The average pur. 
chaser would have learnt, before the war was over, that he 
sHould buy as far as possible articles of British make, and 


employ men of British birth, but this might not be sufficient, — 


and then it would be for all of them to see that proper steps 
‘were taken to make sure that the desired end was accom- 
plished, if necessary, by legislation. 

They would agree with him that the capital invested in the 
electrical business had not earned sufficient profit. owing to 
the prices having been too low. To reduce prices before 
profits were obtained was a gamble. Their own particular 
branch of the industry had suffered from low prices, although 
he considered that the average standard of work was good: 
they must in future endeavour to make it a well-paid busi- 
ness, carrying out good work in sufficient volume to enable 
it to be done at low prices. Competition must be fair, and 
all the men in any ‘trade should realise that they were work- 
ing for a common end, and pull together. 

There was no way so effective in improving design as the 
clear realisation of the defects of existing apparatus, and this 
could only be done by the men in actual daily touch with 
the difficulties; they could do a ‘great service to the wiring 
business by collecting information about defects in the exist- 
ing gear that they used, and by making suggestions as to the 
remedies they found necessary, and as to permanent im- 
provements. A committee might be formed for this purpose. 

Better wages were desirable, using the expression in the 
sense that the earner could get a better exchange. and with 
more work done by each man. and more men and women 
working, the desired result could be secnred. This desirable 
result could be furthered by using standard. designs, labour- 
saving machinery, and better skill in direction; but the one 
garent essential was to securea large and increasing market 
for labour, and the things it produced. 

In addition to working for themselves. they would have. 
in the future, to work for all those who in the war had lost 
the power to keep themselves, “and the women and children 
left by the gallant men who were no more. The sternest 
efforts were wanted to win the war, and winning the war 
meant not only conquering the enemy, but preserving a 
stable State wherein each man could, with his neighbour's 
assistance, lead a proper life, full of work. and with some 
comfort. The comnrfon credit of the nation had been used in 
this war with the most marvellous results: the same credit 
might be required to carry on successfully in peace. But 
credit must be paid for, or it vanished like a dream, and it 
was their business to consider how their trade could pay its 
share. 


Electro-Galvanising.— Mr. SHERARD C'OWPER-COLES has 
now erected at Sunbury-on-Thames one of his latest electro- 
galvanising plants, which embodies many important improvements 
and ensures an even homogeneous coating which is amalgamated 
with the surface of the iron. Mr. Cowper-Coles’s process has been 
Yargely adopted by the Admiralty and various Government depart- 
ments, also by several of our Allies. 
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‘and can be supplied as protected. enclosed ventilated, or 
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NEW ELECTRICAL DEVICES! FITTINGS, 
AND PLANT. 


Readers are invited to submit particulara of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest. 


The Generation of Continuous Current by Turbines. 


The practice of generating continuous current by the wae of | 
turbo-alternators coupled to rotary converters is rapidly extending. 
One of the numerous installations of this description laid down by 


_ the GENERAL ELECTRIC Co., LTD., is depicted in the accompanying 


illustration. This plant is installed in an important engineering 
works, and comprises a 1,500-Kw. “ Witton” turbo-alternator 
running at a speed of 3,000 R.P.M. and generating six-phaie 
alternating current, which is delivered to two 750-Kw. * Witton 
rotary converters running at 600 R.P.M. and generating continuou: 
current at 460 volts. 

The installation has proved completely satisfactory. and hs- 
again demonstrated the utility of this method of generating 
continuous current, which!enables the turbine to-ibesrun st a speed 


Fic. 1.—1,500-Kw. “ WITTON” TURBO-ALTERNATOR AND ROTARI 
CONVERTERS GENERATING CONTINUOUS CURRENT. 


at which the highest efficiency is attained, while at the same tim 
the continuous-current commutators on the converters’ can b 
designed with a peripheral speed consistent with satisfactar 
working. . 
In the background of the illustration a 750-Kw. *" Witton 
continuous-current turbo-generator set is seen, which hae pow beet 
running for over ten years. This type of machine is now supr 
seded for the generation of continuous current by the combinstx: 
described, : | 
The complete installation was laid down by the General Electr 
Co., Ltd., of Witton, Birmingham, and Queen Victoria Street. BC! 


B.T.H. Direct-Current Motors. 


A range of D.C. motors of 0'15 to10 H.P. at pressures up to ®t 
volts is described in a new list of the BRITISH THOMSON-HotstT0s 
Co., Ltp., Rugby ; the machines are fitted with commutating pole 


a ef 
Fic. 2.—B.T.H. Protectep Tyre DQ MOTOR. 


end-shield bearings. ventilating faus, and enclosed terminal baa 
drip- 
motors, while the larger sizes can be supplied as pipe-ventilael 
motors. 
Fig. 2 shows:the protected type; from which the éthers àile ® 
.. li y >o Za 
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the design of the end-shield. The motors will stand overloads and 
are capable of shunt speed regulation up to 50 per cent. above 
normal. They can also be fitted with covers making them “totally 
enclosed,” the rating then being modified. The armature windings 
are vacuum-impregnated, and are tested with 1,500 volts A.C. after 
the full-load heat run. The magnet frame is of cast-steel, the 
laminated poles being removable, with the field coils, without 
disturbing the armature, and the bearings are provided with oil-ring 
lubrication. 


We are able to give a few additional particulars of the new 
accumulator plate separator which has lately been adopted in the 
batteries made by the WILLARD STORAGE, BATTERY Co., of 
Cleveland, O., U.S.A., and reference to which was made in a recent 
issue. Because of the fact that rubber forms an excellent insulating 
material, many experiments in the direction of using it asa plate 
separator have been made: in the past. 
rubber has not, however, proved entirely satisfactory, because if 
the holes were too small, the electrical resistance was high, while if 
the holes were large, small particles of the active material were likely 
to bridge the gap and short-circuit the plates. In the new Willard 
separator, the same idea is adopted, except that the holes are closed 
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by a very large number of threads which act as wicks. In fact, 
it is stated that each separator is pierced by no fewer than 196,000 
threads, y, in. long, and of a diameter so small as to be almost 
invisible to the naked eye. It is stated that the battery solution 
is drawn through these threads by capillary attraction and offers a 
free age to the electric current, while at the same time presenting 
` a solid face to the active material. It is not claimed that the new 
separator—for the manufacture of which special machines have 
had to be designed—will render the battery indestructible, or 
that it will permit neglect by the owner or user ; the makers 
ao, however, claim that the new separator tends to increase the 
capacity of accumulators to stand abuse and to lengthen their 
useful life. 


—— 


WAR ITEMS. 


Germany’s Coal Shortage. ihe “ Times ” states that 
owing to we dearth of coal Berlin householders are ordere 
to reduce lighting to an absolute minimum. Also that owing 
to lack of coal five towns in Bohemia are without electric 
light, and three without water. 


Trading with the Enemy.—The_ ‘“ London Gazette ’’ for 
September 28th contains a further list ‘of persons and bodies 
in the following countries with whom trading is probibited :— 
Argentina, Chile, Colombia, Netherlands and Netherlands 
East Indies, Norway, Peru, Spain, Sweden; also a number of 
variations in previbus lists. . 

The One-Man Business.—Sir Auckland Geddes, Minister 
‘of National Service, last. week received a deputation from the 
National Association of Business Men. A considerate hearing 
4vas given to the statement advanced concerning the calling- 
vip for military service of the proprietors of ‘‘ one-man busi- 
nesses,’ and & further conference fakes place later. 


Exemption Applications.—At Southwark, Coun. T. E. 
Hewitt, a member of the Tribunal, who carries on business 
as an electrical engineer in Southwark Bridge Road, applied 
for the exemption of three sheet-metal workers, aged respec- 
tively 28, 27, and 23 years, and for a fitter and mechanic, 33, 
all passed for general service. He said the cases had been 
adjourned in order that he might obtain certificates under 
the Protected Trades Schedule. After some delay, an officer 
from the Department visited his works, and expressed his 
satisfaction, but stated they would be prepared to grant the 
certificates provided that the men would join as munition 
volunteers under the substitution scheme. If they did that 


the Government would have 


the first claim on_ bis men, and 
therefore he did not know how he should stand, as be would 
have to prove that the work on which they were engaged, 
although not for the Government, was of national importance. 
Mechanics and fitters were 80 badly wanted by the Govern- 
ment that there would be very little chance for him to keep 
them. He therefore came before the Tribunal for rotection. 
He was prepared to release the two younger eet-metal 
workers, provided they, would permit him to retain the other 
two men. The remaining sheet-metal worker had been with 
him since he was a boy, and he would be the only man left 
in the department, where before the war he had 17 men. The 
fitter was the only one he would have left. He must at least 
have these two men to carry on. The two sheet-metal workers 
were instructed to join up by November lst, and the other 
sheet-metal worker and the fitter were granted three months’ 
exemption each. ! 

At Bermondsey, the Tribunal unanimously adopted a reso- 
lution that, in view of the large number of men in low medi- 
cal categories now appealing for exemption, they considered 
it would eliminate considerable hardship and increase the 
efficiency of the fighting forces if Class A men (general. ser- 
vice), who were unmarried, between 18 and 25 years of age, 
were taken for military service in large numbers from muni- 
tion works, and they urged the Government to take action 
in this direction. 7 l 

At Batley Tribunal last week, H. Jagger, electrician, 

ned, submitted a communication f 
of the Ministry of Munitions, in reply to his application for 
a protection card under the list of protected occupations, 
stating that arrangements had been made for the issue of a 
certificate to the applicant. 
exemption to November Ist. 

Exemption was claimed at Windsor by W. J. Hetherington 
(38, Class A), electrician with Messrs. Martin & Co., on the 
ground that he was engaged on work of national importance. 
The Military Representative said that there was & Very great 
need in the Army for electricians, and 2 man with appellant’s 
knowledge was valuable. The appeal was refused, with a 
month’s grace. | 

A Crawley firm applied to the Horsham Rural Tribunal for 
exemption for an electrician (31, B1), the only practical man 
left, and who had been medically reje: ted for the Volunteers 
on account of deafness. Three mon:i:s were granted, wit 
a fresh medical examination in the interval. 

At Tunbridge Wells, ‘A. T. Spurrell (C1). vad A. E. Hills’ 
(B1), were appealed for by Mr. E. Powe. electrical engl- 
neer. The men are wiremen, and Mr. Pov said that they 
were engaged on work of national importanc. and that they 
were three weeks’ behind in their jobbine > ~k. The Tri- 
bunal decided to have & report prepared Vi- regard to all 
the electricians in the town, and the app ya vere respited 
for this purpose. ‘ 

Before the Wilts. Appeal Court, exempti n was claimed 
for L. Horne (28, C 2), electrician at Chute S:u.den, Andover. 


At Bexley, the. manager of the U.D.C. tramways (Mr. H. 
P. Stokes) appealed for conditional exemption of four motor- 
men, one a di It was stated that the Council 
had taken over the working of the Dartford tramways, whi 
meant extra work, while. an efficient service for munition 
workers was necessary. Three of the men were piven condi- 
tional exemption, and the case of the other, a Cluss A man, 
was adjourned. ig i 
At Hastings, the Tramway Co. appealed for the retention of 
Three months were granted, the man 
russ. ; . 

At Oxford, the Military applied for the withdrawal of a 
certificate of conditional exemption granted on March 18th, 
1916, to H. G. Barrett (31, Class A), lately engaged wit 
Mesars. Hill, Upton & Co., electrical. engineers: When he 
left the firm his badge was taken away, and he was now 
ordered to join up in a month. | i. a 

East Kent Appeal Court has granted exemption until Nov- 
ember 6th to G. H. Hawkins, electrician at Denton Court 


Estate. 
‘Guildford Tribunal has given a final month to W. H. Dann 
(33, C1), electrician at the County and Borough Halls. 


ae 


New Zealand.—H.M. Trade Commissioner 1M New 
Zealand (Mr. R. W. Dalton) writes. under date July 25th, that 
owing to a recent labour dispute at Wellington, the gas supply for 
all purpdees has been restricted, and this has led to a large increase 
of orders for the installation of electric lighting, heating. cooking, 
&c., appliances. Householders and business people turned to elec- 
tricity a8 & substitute or stand-by for their various requirements : - 
and electrical engineers and suppliers of electrical goods expe- 
rienced & rush of business. According to the local Press, the sale 
of electric cookers, heaters, kettles, smoothing irons, &c., consti- 
tuted a record. and, further supplies of auch articles being difficult 
to obtain, stocks are now low. For some time past the only, market 
open to New Zealand buyers for the purchase of electrical goods 
has been the United States, but now even that source is becoming 
uncertain.— Board of Trade Journal. | 


S24 HE : ELEOTRIC 


Feel am e a l ee + - $ 7 à ` tae 


Re eee Ser SEU. Gee as Bese ig Se ae San a eco 

“DAMAGES ÒN FAILURE TO COMPLETE ` 

emer Es ee ee ce A a P Uwe: <6 oa ae 
On Sia ot ook yo eis 7 bes : 

COT tio EBy our Leas, CONTRIBUTOR] 04 

ety oe fa 7 i ' | eer Cen ee a i $ oo oe 


my ` D 


There ib’ little doubt that the exigencies of the ‘times have 
given rise to & large number of cases in which those’ who sell 
or buy machinery have been compelled for one reason or 
another to commit breaches of contract. 6 
 A’maniufacturer may have given a large order for electrical 
inachinery before or in the early days of the war. Suddenly, 
through the intervention of the Ministry of Munitions, the 
normal course of business at the factory of the buyer is 
entirely altered, He is unable, or unwilling, to take delivery. 
Assuming that the prospect of matters being interfered with 
by the Government was not provided for im the contruct, 
what are the rights of the parties? . so 

.. With.a view. to assisting those who are in the position of 


* i 


persons whose contracts have been broken, it is proposed to. 


examine the decision in a case heard in the Court of Appeal. 
It involved consideration of the apparently simple problem : 
at is the meastire of damages when a trader fails to take 
- delivery of machinery which he has ordered? As a general 
rule, of course, the failure to take delivery is due to “failure” 
inthe larger sense; and if that is the case, the trader must 
fain be content with. whatever dividend may be paid in the 
bankruptcy. © aks ; 
, Let.us assume the occurrence of a case in which the pro- 
perty in. the goods has not passed to the buyer. If the pro- 


perty has passed the remedy is obvious; the sellér can sue for 


the whole amount due without deduction of any kind. But 
if there has been a mere failure to take delivery, the damages 
must be assessed on certain well-recognised principles. If 
there is a ready market for the goods, little difficulty arises. 
Suppose.a@ man had undertaken to deliver a.machine on 
March lst for £100, and the purchaser. were to announce 
on February 25th that he cannot take delivery. If the 
buyer was able to find another person willing to buy on 
March lst for £100, it is clear that the seller would suffer 
no loss, and no damages would be awarded to him by the 
Court... But if he were only able to sell for £95, his damage 
would be £5, and so on. Now, take the case where there 
‘ig no available market, and the goods are thrown on the 
seller's. hands. In that cage the damage which he sustains 
inight be very much more severe. Indeed, it is possible to 
conceive -a case where, in the event of a purchaser failing to 
accept- delivery of a piece of machinery. of a highly special 
type, its only value to the seller when thrown on his hands 
would be the value of old iron. l i 

A case in point is in re Vic Mill, Ltd. (1913), 1 Ch. 465. 
The Vic Co. had ordered certain machines to be made by 
Messrs: ‘Arundel & Co., a firm of engineers. The order hav- 
ing been given, the company went into voluntary liquidation, 
and were unable to accept delivery. The engineers, as 
creditors; put in a claim in. the liquidation for the profit 
which :thay would have made had they been allowed to 
deliver. Upon this basis, they claimed £167 13s. 6d. As the 
liquidator rejected their claim, the registrar of the. winding-up 
court, was called upon to inquire what was due. As the 
various. machines embodied in the order were on a slightly 
different footing, it 1s necessary to inquire what they were. 
They were in ‘two classes. Class I consisted of four quick- 
traverse winding frames, which had been v « pleted before 
the date of the winding up. These were 1+::‘ned by the 
engineers, and were then somewhat altered ana s.!4 to other 
customers at a price less than the contract pric’. . Class II 
comprised machines which would have been wholly -r parti- 
ally: manufactured by the engineers, on which they baè done 
no work, but for some of which they had. purchased snh- 
ordinate parts ready made, which they afterwards. used in 
fulfilling other orders. The loss of profit claimed on Class I 
amounted to £162 19s., and on Class II to, roughly, £1,000. 
The engineers claimed the whole of this. As regards the 
winding frames, the registrar found that thev had been 
altered at a cost of £5, and resold at a price which was £23 
less than the amount the company had agreed to pay. He 
therefore awarded £28. As regards the machines in Class II, 
they would be for the most part built up out of stock. There 
was no evidence that the engineer’s works had been wholly 
or partially stopped in consequence of their not manufactur- 
ing these machines, or that the orders on which they were 
engaged were less remunerative than those under considera- 
tion. The registrar held that though prospective profits must 
be taken intg account, it could not have been as much as 
£1,000.. and awarded £250. The judge to whom the regis- 
trar’s finding was referred over-ruled him, and declared that 
the engineers were entitled to the loss of profit as they had 
theinselves. estimated it, and the Court of Appeal confirmed 
the fudge’s decision. © ` ; a i vy 

The judgment of Lord Justice Hamilton -in the Court of 
Appeal is very instructive.” He said, as to the goods in Class 
I :—* The registrar thought he had evidence to the effect 
that the loss was only £250, but he had none.” Consequently 
his assessment of £250, though not in’ itself surprising as a 
matter of business, was one unsupported by any evidence 
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before him.’ It is trae that there is no-evidence thet -th 
creditor's works were Wholly or partially ‘stopped ‘in’ conse- 
quence, of their not manufacturing these machines. If that 
had been so there might have been a claim for some propor- 
tion of the overhead charges attributable to the petiod when 
the works were at a standstill, when charges were running 
on, and nothing was being made against them,- because the 
appellants, the buyers, would not perform their contract. It 
is true that he found that there was no evidence that the 
orders on which the works were employed were of a less 
remunerative nature than the orders in respect of which the 
claim for damages was made. , Had that sq, if might 
have been an alternative means of measuring the damages— 
that, whereas during such and such. a.time they would have 
been working at. a. profit of 35 per cent. on their turnover, 
they were obliged to work for somebody else, and- could get 
no more than a profit of 30 per cent. The affidavits fairly 
read show that the claimants’ works were sufficiently large, 
and their equipment sufficiently ample, to enable them to 
perform this contract in addition to all the others that they 
did -perform. . . . As the evidence stands, there was a 
prima facie case that the makers could have made this profit 
as well as the profits on all the other contracts they had. 
There was not only no evidence to rebut that, but no sugges 
tion to‘the contrag was made in cross-examinafion. It is 
tolerably clear that the point really fought was whether or 
not there was an available market in which the g might 
have been sold—a point which disappears by the a on 
that there’ was no such available market.” N 

Dealing with the winding frames, on which the engineers 
claimed £162 19s. for loss of profit,.big Lordship pointed out 
that there the duty of the engineers ia the circumatances.was 
to act reasonably. There was no available market. If the 
goods had been broken up, or sold by auction for what they 
would fetch, ‘tht consequences to the buyers would have been 
worse than they were. He then proceeded :—*” It so hap- 
pened that, after the repudiation by. the Vic Mill, another 
customer of the makers was prepared to place an order with 
the engineers for frames, of that kind, and somewhat of those 
dimensions. They might have taken that order, fulfilled it, 
made their profit on it, and dealt with the frames left on 
their hands in any reasonable way they chose. They did, in 
fact, at a small cost, adapt the frames on their hands, and 
with them fulfilled the order of this other customer, and so 
made their profit on his contract. To that extent the buyers 
in the present case got the benefit of the accident that an- 
other customer came forward. That was a reasonable mode 
of mitigating the damages, but it by no means follows that 
the damages are confined to the cost, a trivial one, of adapt- 
ing the machines to the needs of the second customer, and 
the loss on re-sale to him, which was only £23, making £38 
in all. The fallacy of that is in supposing that the second 
customer was a substituted customer, and that, had all gone 
well, the makers would not have had both customers’ orders, 
and both profits. In fact, they did, acting reasonably, and, 
I think, very likely more than reasonably in the interests of 
the Vic Mill, content themselves with earning the profit on 
the second contract at the cost of adapting the machines, 
which bas been taken at £5; but they are still losers of the 
profit which they would have made on the Vic Mill contract. 
because they could, if they had been minded, have perfarmed 
both contracts, and have made profits on both the contracts 
but for the breach by the -Vic Mill of their contract.” 

In the result, the Court of Appeal held that the engineers 
were entitled to the full amount .claimed. 

A discussion of the converse case may also be instructive. 
Suppose that a manufacturer has undertaken to deliver 
machinery, and, owing to reasons which he cannot control, 
but for which the law holds him responsible, he supplies an 
inferior article. What is the measure of. the. damages which 
he must pay? a eS l ' ee OE E tk a e et 

The case of the British Westinghouse Electrie and Manu- 
facturing Co., Ltd. v. Underground Electric -Railways Co., 
which was decided by the House of Lords in 1912, involved 
a discussion as to the measure of damages. where the manu- 
facturer has failed to provide a satisfactory machine. The 
material facts may be very briefly stated. In 1902 the. British 
Westinghouse Co. (who may be conveniently referred to as 
“ the claimants’) contracted to supply certain steam turbines 
and ‘turbo-alternators to the Underground Electric Railways 
Co.’ (hereinafter called the respondents): for £250,000. Pay- 
ments were to be made by instalments from time to time. 
Eight steam turbines and eight motor generators were de 
livered from 1904 to 1906, the respondents paying £159,439 
3s. 2d. on account of purchase price. In spite of certain 
agreed reductions, a large balance of the purchase price was 


still outstanding’ when the proceedings presently referred to 


were commeneed.: All the machines proved to be defective 
in design and efficiency, and failed to comply with the con- 
tract and specifications, but the respondents, while reserving 
their rights, continued to use them for supplying power to 
their railways. In 1907 the claimants, with the consent of 
the respondents, who still reserved their rights, removed and 
experimented: with one of the machines, with a view to seeing 
whether it ‘could be put in order, but the experiments’ failed. 
Finally, the ‘respondents made arrangements: to substitnie 
for the claimant’s turbines ‘‘ Parsons machines,’ of ‘different 
design and manufactures: © 2. os 3 
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: "The elaimants having: sought to recover the unpaid balatice 
of the purchase price, the matter was referred to arbitration 
At'the hearing before the Hon. Alfred Lyttelton, the-réspoii- 
dents counter-claimed damages, and alleged that, as part of 
the damages, they were entitled to the sums expended ‘on 
the Parsons machines, as the purchase of those machines 
“mitigated or prevented the loss and” damage which would 
have been recoverable from the claimants if the respondents ~ 
had continued to use the claimant's defective machines in 
the future.” The claimants, on the contrary, alleged that as 
the commercial life of their machines had expired at the date 
of the purchase of the Parsons machines, no further damages 
were recoverable from them after the date when the Parsons 
machines were procured. The arbitrator stated a special case 
for the opinion of the Court upon these questions.’ The Lord 
Chief Justice, after reviewing the facts above set forth, said : 
“ Primå facie, it seems to me the questions to be considered 
as to the measure of damages are: (1) What would be the 
natural life of a properly constructed machine; and (2) what 
- would be the damages for having to work the defective West- 
inghouse machines. If the respondents had not put in the 
Parsons machines, the measure of damages would have been 
~ much larger. When a man is relying on breach of contract, 
he must do what is reasonable not to make the damages 
greater than they would otherwise be. Here the cost of the 
Parsons machines is a matter which the arbitrator must take 
into consideration. It would not be right to adopt the con- 
tention that because Parsons machines had so much improved 
in 1908, 1909, and 1910, the Westinghouse machines had ‘come 
.. to an end of their commercial life.”’ 
_ What he found is stated by Lord Haldane in his judgment 
. in the House of Lords (1912, A. C., at p. 688), where he says: 
_— The arbitrator appears to me to have found that the 
effect of the superiority of the Parsons machines and of their — 
_ efficiency in reducing working expenses was, in point of fact, 
“such that all loss was extinguished, and that actually the 
_ respondents made a profit by the course they took. They were 
doubtless not bound to purchase machines of a greater kilo- 
watt power than those originally contracted for, but they, 
in fact, todk the wise course in the circumstances of doing 
so. with pecuniary advantage to themselves. They have, 
moreover, used the appellant’s machines for several years, 
and had recovered compensation for. the loss incurred .by 
` reason of these machines not being, during these years, up to 
the standard required by the contract. Aftey that period, the 
_arbitrator found that it was reasonable and prudent to take 
the cours? they actually did in purchasing the more powerful 
machines, and that all the remaining loss and damages was 
thereby wiped out.” i gO FR, ace 
=- This case affords a striking illustration of the statement 
(which so often shocks the non-legal mind) that law is the 
embodiment of common sense. The railway company did 
what must, in practice, have been their imperative duty. 
~The machines having failed, they were bound to keep their 
trains running. Instead of tinkering with old plant, they 
bought of the very best, with the result that their position 
-both present and future was vastly improved. As the damages 


in the long run were thus reduced, they were not allowed® 
to recover them from the Westinghouse Co.. The case serves . 


'o remind one of that principle of the law of contract which 
says that a man whose contract is broken must not sit down 
under his loss. For instance, in the case of a sale of goods 
where the buyer refuses to take delivery, the seller is bound 
n all cases to take any reasonable steps which are open to 
1im to reduce his loss, and if it is shown that upon the occur- 
ence of the breach the seller might have gone into the 
narket and sold to better advantage than he could have done 
xy waiting until the contract date for delivery, his damages 
nay, it seems, be reduced accordingly. 
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= Book Notices.—' The Housing Question as Affected by 
ecent Legislation.” Reasons for Repeal of Part Iof the Finance 
1909-10) Act, 1910. London: The Land Union. Price ls.. 

> Electrical Measurements.” By F. A. Laws. - London : Hill 
ublishing Co. Price 21s. net. RE 


‘‘ Principles and Practice of Electrical Engineering” By A. 
ray. London : Hill Publishing Co. Price 12s. 6d. net. 


Bankruptcy Proceedings.—F. Browy, electrician (for- 
erly @ partner in Hugh Bros. & Brown), Llanelly.- -Trustee 
leased September 21st. oe . = 

- Liquidations.—Nayvor BATTERY Co., Ltp.—A meeting 

called for October 3lst to hear an account of the winding up 
om the liquidator, Mr. H. Everett. Me FP 

_ ALFRED HERBERT (FRANCE), Ltp.—A meeting is to be held at 
sventry On November 8th to hear an account of the winding up 
om the Liquidator, Mr. D. M. Gimson. ANE ee | oe 
M. & G. Truck & ENGINEERING Co., Lto.—A meeting is called 
rN ovem ber/13th, at 124—127, Minories, London, E.C., to hear an 
count of the winding up from the liquidator, © ©, a 


Catalogues and Lists. —Messrs. Bovina & Co, Lep., 
Kingsws3y, London, W.C. 2.—New pump catalogne of 52 pages, 


ntaining particulars of the general design and types of their 
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pumps. Excellent. half-tone pictures accompany the ‘descriptions 
of low-pressure; medium-pressure, and high-pressube pulps, ako 
medium-pressure pumps for hydraulic ‘mining, and stationary, apd 
sinking vertical pumps. The firm has ‘made extensive arrange. 
ments for testing. in the presence of clients. We understand that 
at the present time the total output of the driving motors for the 
firm’s high-pressure multi-stage turbine pumps is above 15,000 H.P. 
New York.—80-page 
illustrated and priced catalogue of their handy electric ` wiring 


, 90, Charing Cross Road, 


London, W.C.——Eight-page illustrated price list of Osram lamps 0 
various types, &c., showing advanced prices for a number of lines. 


Burney *‘ kicked off ” 
(the East and South-East London Munition Workers’ Football 
League Match) was played. In the 
scored 4 goals and. Brocks 0, and in the A 
“Sterling” 4 and Clarence 2. Mr. Guy Burney, the managing 
director of the Sterling Telephone and Electric Co., Ltd., has been 
elected a vice-president of the East and South-East London 


Munition Workers’ Football League. 


second the scoring was 


ameman 


‘LIGHTING AND POWER NOTES. 


Aberdeeh.—[In his annual report, Mr. Bell, the city 
electrical engineer, refers to the considerable increase in the 
industrial use of electricity in the area, and mentions that an 
electric steel furnace will shortly be in use in the city. In three 
years the department has handled a 78 per cent. increase in motor 
H.P. connected, and the power units sold last year (9,250,000) 
represent a 97 per cent. increase on the previous year, some 
14,000 H.P. of motors being supplied. The lack of railway con- 
nection for coal supply, which was planned when the works were 
laid out, has been accutely felt, and it is noted that about 15s, 3d. 
in the £ in works costs is due to coal. It is interesting to note 
that the 14.000 H.P. of motors now supplied represents about 
42} per cent. of the estimated. power requirements of the present 
area of supply. The local shipyards are now considerable power 
users, and about 1,405 electrical ‘utensils for heating and cooking 
were hired out by the department. It was found necessary to 
extend the buildings for a. new 5,000-KW. turbine set, and new sub- 
stations have been provided in York Place and Torry. It is noted 
that the 3,000-KWw. turbine set, since it was installed in 1913, has 
generated 44,378,000 units: out of the total of 50,914,000 units 
generated in the station ; a 500-KW. converter has been delivered 
for the York Place sub-station, and a 350-H.P. electrically-driven 
pump is being erected at the generating station. The plant 
capacity of the generating station is 7,760 KW.. and the maximum 
load was 6,162 KW., the load factor being 26 per cent. The year’s 
working resulted in a small deficit (£345) ; the charges were, how- 
aver, reduced by 5 per cent. on the previous year, and a serious 
increase in working costs was met. The reserve fund stands at 
£39,304. : ; 

Bacup.—PRICE Increase.—The Corporation electricity 
department announces that, in consequence of the increase in the 
price of coal and other charges, the charges for current supplied 
will be‘increased from January Ist. For lighting the advance will 
be 10 per cent. and for power and heating 15 per cent. Consumers 
wlio have a coal clause in their agreements will not be affected. 

Blackpool.— VEHICLE BATTERY Cuaraina,—The Elec- 
tricity Committee is considering the report of the engineer (Mr. C. 
Furness) on the desirability of installing a motor-generator and 
switchgear at the electricity works to meet the forthcoming 
demand for charging electrical vehicles. 3 

, The output of electricity for July and August reached 949,464 
units, an increase of 21,918 ; and for the year to the end of August 
the increase was 199,515 units. vg A 

Bolton.—PRoposeD Loan.—The Electricity Committee 
has approved a report of the electrical engineer as to the proposed 
plant extensions at the Back-o'-th’-Bank generating station, and 
has decided to request the Finance Committee to make application 
to the L.G.B. for sanction to borrow. £60,000 for carrying out the 
work. The extensions have been rendered necessary owing to the 
increased demand for electrical power. ss 

Bournemouth. — Price Increase. —After conference 
with the Bournemouth and Poole Electricity Supply Co. as to the 
revision of the rates chargeable for the supply to the Corporation, 
an increase of 224 per cent. has been recommended. © | 

Bradford.— PRICE Revisron.—The Electricity Com- 
mittee has now adopted a resolution under which, in addition to 
other revisions, a 10 per cent. increase will apply to the 4d. flat 
rate consumers. The recommendations, as now to be submitted fo 
the Council, are :—Power consumers having maximhum demands of 
under 6 KW. and power consumers on the restricted hour rate shall 
pay an additional amount in accordance with the price of coal on 
the same basis as power consumers having maximum demands in 

excess of 5 KW. (At present, this means an,addition of 20 per 
cent.) The accounts. of, all other_classes of) consumers which are 
not subject to adjustment jn’ accordance. with the -price of coa. 


‘ 


e 
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(with the exception of the tramways ‘department) shall be in- 
creased by 10 per cent. For heating and cooking purposes current 
shall be supplied at a flat rate of $d. per unit, plus lU per cent. to 
consumers who are already taking supplies of electricity for other 
purposes at the premises for which the supplies for heating and 
cooking are required. 


Castlerea (Co. Roscommon).—E.L. PRoposats.—A 
meeting of residents has formed a Committee to take steps for the 
introduction of public electric lighting. The cost is estimated at 
£2,000. 


Chatham.—Pricrt [NcrEask.—The Kent Electric Power 
Co. announces that the price of electricity will. as from October lst, 
be increased to 6d. per unit for lighting, and 1 $d. per unit for power ; 
to £1 2s. 6d. per quarter for radiators, and special rates by 10 per 
cent., subject to the existing advance of 33) per cent. 


China.—Accordig to an American Commerce Report, 
the city of Amoy, the island of Kulangsu, Chioh-be, Changchow, 
and Chuanchow are all equipped, or being equipped, for electric 
supply. The Amoy Electric Light and Power Co., a Chinese 
concern, installed two 100-Kw. turbine plants and two water-tube 
boilers, with a three-phase, 60-cycle, 2,300-volt transmission and 
110-volt house service by means of transformers near customers’ 
premises. In 1915 a 300-Kw. turbine set was added, with two 
additional boilers. A total of 16,000 16-c.P. equivalent lamps is 
supplied and 300 fans are on the circuits, as well as 400 street 
lamps of 16 0.P. size, a number which is to be increased to’ 600 in 
the near future. 

On Kulangsu Island, a British concern runs a 75-KW., 220-volt 
A.C. plant, which is, however, overloaded, and a Japanese company 
is understood to be seeking to put in a plant. 

At Changchow a Chinese company, the Chagma Electric Light 
and Power Co., has been organised to put in 5U-KW. and 30-KW. gas- 
engine driven sets; the supply will be at 440-220 volts, direct 
current. At Chioh-be the plant consists of two 37-KW. generators, 
to supply at 220 volts, 3,700 16-c.P. lamps: Chuanchow has a 
75-KW. gas-driven set, supplying at 110 volts, direct current, some 
3,000 lamps, and it is understood a 150-kWw. yenerater is to be added 
to the equipment, which is all Japanese. 

Other cities in the Amoy district and Fukien province are 
discussing similar plants, for which the Japanese, who have 
adopted the extremely liberal credit system of tbe Germans, are 
strong competitors. 


Continental. Russta.—It is reported that the employés 
of the Kharkov E.L. Co. recently arrested the directors and managers 


of that concern, having decided to imprison them until higher wages 
were granted. ° | 


Darwen.—The borough electrical engineer, town clerk, - 


and Councillor Thornley have been appointed to represent the 
Council at any meetings held in connection with the suggested 
inter-connection of the various electrical undertakings in East 
Lancashire. i | 


Dover.—The installation of prepayment meters is to be 
discontinued, as the supply with them in face of the high price 
of meters does not give a profitable return. 


East Ham.—Year’s Workina.—For the year ending 
March 31st last, the gross profit on the electricity undertaking was 
£4,667, against £6,266 in the preceding 12 months. The decrease 
is represented by £1,896 increase in expenditure, less £297 increase 
in income. After paying interest on loans, &c., there was a 
deficiency of £244, as compared with a profit on the previous year 
of £1,902. The deficiency at the close of the year, including 
the deficit brought forward from previous years, and allowing for the 
balance of depreciation of renewals fund, was £3,606. 


Epsom.—Tar Ow.—On the recommendation of the 
acting electrical engineer, the U.D.C. has decided to convert a 
Diesel engine for burning tar oi], which can be obtained at £5 14s. 
per ton, against from £10 14s. to £17 11s. per ton. This will save 
£1,000 à year. 

Halifax.—Waces.—The Corporation employés in the 
electricity. gas, highways and other departments, who are at 
present in receipt of wages 9s. a week higher than pre-war rates, 
have put in an application for payment which will bring them to 
15s. a week above pre-war rates, and also ask that, in the event of 
any further increase of wages being conceded to the engineering 
industry, the same wages shall be given to the Corporation 
employés. The Finance Committee recommends that the applica- 
tion be declined, as the question of wages was referred to, and 
decided by the Committee on Production, last month. 


Haslingden.—The electricity department made a loss of 
£298 during the last financial year, instead of the estimated profit 
of £200. 


Ilford —Loan APPLICATION.-— Application is to be made 
to the Treasury for a loan of £5,792, the first repayment instalment 
falling due one year after the termination of the war. The General 
Electric Co., Ltd., whose tender has been accepted for two 250-Kw. 
rotary converters, insisted on the insertion of a clause in the con- 
tract providing for the adjustment of the amount in the event of 
the manufacturing cost being increased as a result of direct 
instructions from the Government. The clerk was directed to 
communicate with the L.G.B. on the matter, intimating that 
should such an event arise, the Council will anticipate the Treasu 
reimbursing the Council the extra cost so incurred. 


India.— According to Capital (Calcutta), of August 3rd, 
the disappointing quality and quantity of supplies of coal in the 


sa + 


North and West of British India has caused consideration to be 
given to the possibilities of using hydro-electric power as a substi: 
tute in industries and undertakings. At Bombay motive poweri; 
obtained from the Western Ghats, and in the Punjab it is propos 
to obtain water power from the canals. The Bombay undertaking 


` already provides the mills of Bombay with about 40,000 electric a. 


The undertaking is being extended, and is expected to supply al 
the power required by the Bombay mills, tramways, and Port Tha 
railway, as well as to provide for the lighting of the city. 

The hydro-electric plant at Amritsar, which has been set op 
recently by the Punjab Irrigation Department, is 9 similar projec. 
but on a much smaller scale. At present the power is made uy o 
to irrigate fields for agriculture, and to drive machinery in one o; 
the workshops of the Irrigation Department. It is expected thy 
this irrigation from wells will reduce at the same time the subsoil 
moisture, and so make the city less malarious. 

Not only is it probable that, in regions where coal is scare in 
British India, hydro-electric power will supplant steam to a larg: 
extent in the conduct of industry, but, if the price of Indian ox! 


‘ continues to rise, as is expected, it is also likely that electricity w: 


be generated from coal on a much larger scale than hitherto in al! 
the large towns of India, and utilised for public and domatk 
services as well as for industries.— Board of Trade Journal. 


Kirkheaton.— PROVISIONAL ORDER.—Having receitel 
notices from the Huddersfield Corporation and the Electra 
Distribution of Yorkshire, Ltd., of their intention to apply fora 
provisional order authorising them to supply electricity within th 


urban district, the U.D.C. has decided to invite representative v 


meet the Council to discuss the matter. 


London.—HackNEY.—YEaR’S WoRKING.—The rer 
of the Corporation electricity undertaking for the year end 
March last shows a total sale of 15,302,372 units. or nearly 69 per 
cent. increase on the previous year; this e increase was dy 
mainly to power supply, for which some 12$ million unite wer- 
sold ; bulk supply to Poplar also accounted for 748,000 units. be 
in other directions there was a falling off. Altogether 1* milk: 
units were generated, and about 35,000 purchased from Pope 
under the interconnection arrangement. The total revenue f 
the year was £88,050; the total expenditure, £50,478; and tt 
gross balance £37,572, as compared with £24,252 in the prem: 
year. Loan charges amounted to £30,032, and there was a sun: 
of £5,290 as compared with a deficiency (the first recorded o : 
complete year) of £8,265 on the previous year. The reserve fux 
at March 3lst amounted to £25,340, after charging thereto it- 
loss, £4,774, in reapect of a breakdown to a 60U-KW. set. 

It is remarked that the large scheme of extensions was wt: 
pleted early in the year, and the effect of the efficient plant: 
shown in the cost of energy; working and management à 
amounts to ‘75d. per unit, as against ‘84d. in the previous year, whi 
the all-in cost, 1°23d. per unit, is the lowest yet recorded Ti 
decreased average cost is, of course, also due to the increased pors 
supply, some 1,494 motors of 12,370 H.P. being connected. « 
against 1,381 motors of 8,770 H.P. in 1915-16. Roughly 16 mili 
of the total units generated were a.c.; the maximum losd 1: 
7,951 Kw. and the load factor 22 per cent. l 

BETHNAL GREEN.—The B.C. has received sanction from tr 
L.C.C. to the borrowing of a sum of £1,000 for the provision © 


@ further house services in connection with the electricity uè 


taking on the usual condition. 

The B.C. has been recommended to add 334 per cent. to all œx 
sumers’ accounts in respect of electrical energy supplied fre 
October Ist. 


Manchester.—Prorosep Loan.—The City Counc + 
being recommended to apply to the L.G.B. for sanction to bor 
£20,000 for additional electricity mains, due to the demané 
consumers engaged on special work. 


Preston.—The National Electric Supply Co. bas notif? 
consumers that in future the minimum consumption of car 
chargeable per quarter is to be 25 unite. 


Rathmines.— YeEaR’s WoRKING.—The year’s working“ 
the Council's electricity undertaking for the year ended Marh `" 
last shows a total revenue of £15,762, a total expenditar’ 
£10,003, and a gross profit of £5,759. Interest and sinking f 
charges amounted to £7,678, leaving a deficit on the year's wort 


_ of £1,919, which with £1,157, the debit balance brought fore’: 


from the previous year, makes a total deficit of £3,076. 


Stalybridge—Coat Cuavusk.—The Joint Electr: 
Board has decided that the coal clause for power supply si” 
raised from ‘15d. to ‘2d. from January Ist next. 


Stoke-on-Trent.— LINKING-UP.—In connection wit“ 
proposed linking-up of Stoke, Newoastle, and Leek for elec: 
supply purposes, the Stoke-on-Trent Electricity Supply Commi" 
has authorised the engineer to prepare a scheme, jointly wi!‘ 
engineer of Newcastle-under-Lyme, upon that aut hority ooir- 
the conclusions arrived at by the respective chairmen ati ™’ 
chairmen. 


Templemore (Co. Tipperary).—ProposE) EL}: 
meeting of the Urban Council, Mr. McDonnell gawe notice to ? 
that a public electric lighting scheme be adopted. 


Todmorden.—Sucexstep BULK Suppiy.—st te > 
meeting of the T.O., it was reported in connection wilh 
Council's application to the L.G.B. for sanction to borrow ‘a 
for extensions at theelectricity works, that the Ministry d 
tions had replied suggesting \linking-up with a neighbouring F” 
‘station. 
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Walthamstow.—The Finance Committee of the U.D.C. 
recommends that the recommendation of the Electricity Supply 
and Lighting Committee be amended so that the charges for 
current supplied for public and private lighting be increased byla 
further 134 per cent., making 33% per cent. in all, and for power 
and heating by a further 15 per cent., making 40 per cent. in all. 

It is proposed that prepayment consumers be charged an equiva- 
lent of a further 5 per cent. upon the sum taken from the meter. 
The electrical engineer is to enter into negotiation with those con- 
sumers who have period contracts, with a view to their paying an 
increased price for energy without prejudice to the terms of their 
contracts. 

Wharfedale.—Mr. Woodhouse, engineer to the Electr ical 
Distribution of Yorkshire, Ltd., waited upon the Guiseley District 
. Council, last week, in reference to the company’s proposed applica- 
tion for a Provisional Order; he said arrangements had already 
been come to with Rawdon and Otley, and the company were now 
approaching the Burley-in-Wharfedale Council and the Wharfe- 
dale Rural Council, the latter in respect of Menston. Mr. Woodhouse 
stated that the conditions had so greatly changed since the time of 
the agreement with Otley that he could not give an undertaking 
as regards the terms to Guiseley without consulting his directors. 


TRAMWAY AND RAl RAILWAY NOTES. 


Australia. —The N.S. W. Gover Government, after consultation 
with the Railway Commissioners, has decided to increase the fares 
on the Government tramways; whether this will be done by 
shortening the length of the sections. or by raising the fares on 
those already in existence. has not been decided. The latter is con- 
sidered the most probable. ax the Commissioners recognise that 
businesses have grown up around long recognised tramway sections, 
which they would be sorry to disturb.—- Sydney Erening News, 


Blackpool.—On the recommendation of the general 
manager (Mr. C. Furness) the Tramways Committee has authorised 
the provision of new cross-overs from west to east on the tramway 
immediately opposite the North Pier. The work is to be proceeded 
with during the coming winter. 

The Tramways Committee has approved a scheme for the doubling 
of the track between the Hippodrome a Abingdon Street, 
including the erection of an ornamental shelter at the junction of 
Abingdon Street and Church Street. 

The Tramways Committee has also agreed to the erection of a 
combined tramway shelter and bureau, with clock tower, opposite 
Foxhal!l Square. 


Doncaster,.— CHEAP TICKETS ABOLISHED.—The Cor- 
poration ‘has decided to abolish all workmen's dinner tickets, 
coupons, and other cheap return tickets on the tramways, owing 
to increased working expenses, higher wages, and cost of material. 


East Ham.— YeEaR’s Workinc.—The gross profit of the 
Corporation tramway undertaking for the year ended from March 
3ist last was £4.493, which showed a decrease on the previous 
12 months of £6,094, made up by £2,774 decrease in income, plus 
£3,320 increase in expenditure. At the close of the year, after 
charging interest and repayment of loans, there remained a 
deficiency of £2.395. 


Haslingden.— YrAR’s Workinc.—There was a profit of 
£495 on the working of the tramway undertaking for the past 
financial year, after paying £308 to the Accrington Corporation in 
view of the latter's deficit. 


Hebden Bridge.—A conference is to be held between 


representatives of the Halifax Corporation, the Todmorden Cor- ; 


poration and R.D.C., and the Hebden Bridge U.D.C. to consider the 
proposal to join up the Halifax tramways with the Todmorden 
Corporation motor- buses. 


Hove.—The Board of Trade has extended to August, 1918, 


the time under the Corporation Act for the completion of overhead 


equipment. and other apparatus for working trolley vehicles on 
certain routes. 


Ilford.—The tramway ‘manager having been appointed 
on a Sub-Committee of the Municipal Tramways Association to 


consider the standardisation of overhead equipment, informed the 


Tramways Committee of the Council that he was the only member 
of the Sub-Committee in the South of England, and the meetings 
would probably be held in Yorkshire ; permission to attend these 
meetings was given. 


Lancashire.—TRauway Wacres Awarp.—The award 
of the Committee on Production in last week's arbitration between 
19 Lancashire and Cheshire tramway undertakings and their 
employés has been received during the week end, and the result is 
another substantial increase of war wages for the 17,000 to 20,000 
tramway workers affected, involving a big extra charge upon the 
local undertakings. The whole of the workers. male and female, 
over 18 years of age, will receive an advance of 3s. for a six days’ 
week, and those under 18 obtain Is. 6d. The total war advances 
for a six days’ week is now 12s. for men, 9s. for women, ds. 6d. for 
boya under 18, and 4s. 6d. for girls under 18, The award makes 
the bonus payable fot overtime as well as for the ordinary working 
wages, a8 owing to shortage of staff a large amount of overtime is 
being worked ; this is welcomed by the workers, The award 


takes effect from the first pay day in September. The towns con- 
cerned in the increases are Manchester, where nearly 5,000 workers 
are affected ; Salford, where the increased charge is estimated at 
£9,000 a year; Accrington, Ashton-under-Lyne, Blackburn, Birken- 
head, Bolton, Burnley, Bury, Colne, Darwen, Oldham, ‘Preston, 
Rochdale, Stockport, Wallasey, Warrington, Wigan, and the areas 
covered by the Stalybridge Joint Tramways Board and the South 
Lancashire Tramways Co. A leading tramway official in Manchester 
declares that as the advances will mean a big strain upon the 
. departments, the possibility is that there will be a general increase: 
of tramway fares throughout Lancashire. e 


Leeds.— Interviewed, last week, in regard to the Coal 
Controller's suggestion that economies might be effected by curtail- 
ment of some public services —as, for instance, early and late cars— 
Mr. J. B. Hamilton, the general manager, stated that the service 
there had already been curtailed so much that further steps in 
that direction were hardly likely, and it was at the instance of the 
authorities that special early morning and late evening cars were 
running. The whole question of the service, both as to number of 
cars and the number of people who drive and conduct them, was 
now engaging the attention of the Committee. The present 
ahs was not quite aetna for the number of people who wish 
to travel. 


London.—The L.C.C. is making the following modifica- 
tions in the availability of transfer and workmen's tramway tickets, 
commencing on October 3rd :— 

1. Transfer tickets will only be issued for journeys where no 
through cars are run. Passengers who can make their journey 
without a change are requested to take a through car. Passengers 
who hold transfer tickets must change at the point indicated on 
the fare bills ; such tickets will not be accepted at other points. 

2. Workmen's, tickets will only be available for the second 
journey between the same points as on the first journey. 

These changes are made to overcome operating difficulties caused 
by war conditions. 


Newcastle-on-Tyne.— Ratinu APPEAL.—The Tramways 
Committee has issued another report relative to the assessment of 
the tramway undertaking for the poor rate. The Assessment Com- 
mittee has intimated its willingness to reduce the assessment for 
the three past years to which the Corporation had objected, but 
the rates have not been amended, and the Tramways Committee 
has heen forced, as a last resource, to appeal to Quarter Sessions. or 
lose its remedy, and appeals are pending in respect of the poor 
rates made for 1915, 1916 and 1917." The Tramways Committee is 


, advised that the rates do not conform, and cannot be made to 


conform, with the valuation list. The hearing of the appeal was 
fixed for to-day. 

At the invitation of the general manager of the tramways, 
representatives of the local shipbuilding and engineering yards on 
the Tyne and the Trade Unions concerned, met to consider the 
complaints as to the inadequacy of the service of workmen's cars, 
and the fact that the local Tribunal is considering the wisdom of 
caħcelling the exemptions of some of the men employed on tram- 
way repairs and maintenance. After discussion, it was decided 
that the general manager should draw up a statement as to the 
pdésition of the tramways. and that it should be supported by the 
firms and Trade Unions represented. so that the matter might be 
brought urgently before the Ministry of Munitions, that the 
situation might be relieved, or, at all events, that the staff should 
not be further depleted. 


TELEGRAPH AND TELEPHONE NOTES. 


Japan.—The Japanese Diet has voted a large appropria- 
tion for the extension of the telephone system:in Japan.— T. and 
T. Age. | 

Telephone Development of the World.—Enurope, ‘which 
had 3,910,000 telephones at the beginning of 1914, had at the 
beginning of the current year probably 4,180,000, “made up as 
follows :— 


Great Britain (including emergency stations) a 812,000 
Russia (January lst, 1916) ... sis a 400,000 
Sweden (271,797 at January lst, 1916) (say) 288,000 
Denmark (150. 000 at January lst, 1916) (say) 165,000 
Norway (94,009 in January, 1915) . ; S 100,000 
Netherlands (78,743 at January lst, 1914) .. ae 100,000 
Switzerland (January lst, 1917)... eas i 104,000 
Spain (36,660 at January ‘Ist. 1915)... (say) 50,000 
Austria (170,000 at eras ae Ist, 1915) Sra ss 170,000 
Germany (pre- -war) ... sy 1,421,000 
France (pre-war) sue ae =i pus wae 310,000 
Italy (pre-war) zes E . 93,000 
Belgium (pre-war) .. ; 51,000 

Hungary, the Balkans, i Portugal, Luxemburg, &c. 
(pre-war) . a PR ive 114,000 
4,180,000 


Great Britain has increased from the pre-war figure of 774,000 
and even if the “emergency stations” be eliminated, a small 
increase is still shown. London, despite statements in the Press to 
the contrary, has increased from/259,000 to 269,538. 

Asia had 303,000) telephones atthe beginning of 1914. Since 
then there has been an increase of © 000 inJapan, 6.000 in Siberia 
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ad about 2 000 in Corea, Manchuria. nd Formosa. 
safely put the total for Asia at 340,000. `> 
: There were 59,500 telephones in ‘Africa in 1914. The figures for 
South Africa had increased by 4,000: by the beginning of 1916. 
There were at least 66, a atations m Africa at the be mning of 
this year. i 
` There are 11,300, 000 tolopkones in tlie United States. Canada 
had 533,090 in. June, 1915. The total for North America is at least 
11,920,000. ; 
In South America there were about 170,000 telephones in 1914, 
and there cannot be less than 230,000 stations working at present. 
Official figures show that there were 168.416 telephones in 
Australia on June 30th, 1916. DEW Zealand had 58 1796 and Hawaii 
7,000. + Total, 234,000. \ 
In January, 1913, there were about 13.500.000 and in 1914 
14,500,000 telephones in the world. At January, 1917, there must 
have been close upon 17,000,000.—W. H. GuNsSTON, in the Tele- 
graph and Telephone Journal. 


“We may 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


| Morecambe.—October 15th. Electric Traction Committee. 
Supply of electrically-driven omnibus. See “Official Notices ” 
to-day. 


ns 


CLOSE D. 


Aéctinaton: — Electricity and Tramways Committee, 
George Hargreaves & Co. : 500 tons of coal per ménth for a year, 


at existing prices, subject to any increase or decrease fixed by the 
Coal Controller. 


. Barrow.—T.C. : 
age aries cleaning s apparatus.—Boiler Tube and Flue Cleaner Co., 
Switchgear. —British Thomson-Houston Co., Ltd., £303. 
Graving-dock switchgear.—Ferranti, Ltd., £883 
Switchgear.—Ferranti, Ltd., wen 


Transformer. —Ferranti, Ltd., : 
Cables.—B.I. & Helsby Cables, Tul, £1,718. 


Bexhill-on-Sea.—T.C. 1,000 tons of Manners’ washed 


-peas or Shipley peas, for the electricity works : Myers, Rose & Co., 
28s. 7d. per ton, carriage paid in truck at Bexhill. | 


Dublin,—Corporation Electricity Committee, . 
economiser ; G. N. Haden & Sons... 

- November lst. G.N. Railway Co. (Ireland). Six or twelve 
months’ supply of general stores (including several electrical 
items). See “Official Notices” to-day. oe i 


Erith, — U.D.C. H. Friday & Sons: Extensions to 


electricity works. ot 
Nford.—U.D.C. "Accepted tenders (the lowest in each 


case ) :— 
oe General Electric Co., Ltd. —Converting plant, £2,459. 


W. T. Henley’s Telegraph Works Co., Ltd.—Cable, £1,482; 
Albion Clay Co., Ltd.—Conduits, £526. 


Walthamstow.— U.D.C. :— 


Tudor Accumulator Co., Ltd.—Renewal of contract for maintenance of 
battery at the Sanatorium for ten years, at £28 per annum. 
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FORTHCOMING EVENTS. 


Saltora Technical and Engineerin 
kr . At the Royal Technical 
Cena ” by Mr. R. Barker. 


Chlet Téchnical Assistants’ Association.—Saturday, October 6th. At 

` p.m. -At Tavistock Hotel, Covent Garden. - Discussion on ‘ Recent 
Developments in respect of Organisation of Staff in Electric Light Under- 

ings ve 

University of London University Col ege.—Wednesday, Octoher 10th. At 
‘p.m. At Gower Street, W.C. ture on “The Engineering Plant in 
Large Hotels,” by Mr, A. H. Beier. 

Birmingham and District Electric .Club.—Saturday, October 18th. At 

6.80 p.m. At the Bwan Hotel, New Street., Ladies’ night. ie 


sociati 


PARER October 6th. 
nstitute. 


ture on ‘‘ The Panama 


(SEPAT cee, es ` ? 


ee 
‘NOTES. 


as fae E ee 
Women ‘Tramway . Employes . Assaulted.— At the 
Huddersfield Police Court, last week, Edward Downs, stoker, was 
fined 40s., and ordered to pay 10s. witnesses’ expenses, on‘a charge 
of. assaulting Emily Bradley, tramear conductress; on September 7th, 
the defendant being a passenger on a car on the Leeds Road route, 


on which the complainant was on duty. Mr. Proctor (deputy town . 


lerk), who prosecuted, said. the girl conductresses on that route 
were instilted almost. every day; and the Tramways. Committee 
-hoped the Bench would. deal with such cases very firmly. 


Exports to China.—The London Gazette for October 2nd 


‘contains a further list of persons and bodies in China to whom 
exports thay be consigned. 


 Educational.—Uniwersity or LONDON, UNIVERSITY 
ee J.: A. Fleming, F.R.S., wilt deliver a publie lecture 

“ The Work of a Telephone Exchange,” on W ednesday, October 
ith, at 5.30 p.m., and a course of six lectures on ‘‘ The. Principles 
of Modern Telegraphy,” on Pridays, at 5-p.m., beginning October 
26th, 1917. The public lecture is open without, fee or ticket. The 
course is open both to members and non-members of the University. 
Fee, £1 11s. 6d. Application for tickets of admission to it should 
be made to the Secretary, University College. Gower Street, W.C. 1. 


Volunteer Notes.—County oF LONDON VOLUNTEER 
ENGINEERS (FIELD COMPANIES). ts hi Balderton neue 
Oxford Street, W. 1.. 

Orders for the week, by Lieut.-Colonel Clay, V.D., commanding :— 
er for the Week. -Second Lieut. P. Bowden. 


onday, October 8th.—Drill and ig ee Bridge Construction for No. 3 
air Left Half Compdny, 6.30. Signalling Class, 6.30. Recruits’ 


Tuesday, October 9th. Headquarters closed. 
. Wednesday, October 10th.—Drill and Elementary Bridge Construction for 
No. 1 Company, 6.30. 

Thursday, October 11th.—Dril] and Elementary Bridge Construction for No. 3 
Company, 6. Signalling Class, 6.30. Ambulance Class, 6.80. 

Friday, October 12th.—Drill and Plementary Bridge Construction for No. 3 
Company, Right Half Company, 6.30. 


Sunday, October 14th.—Commandant’s Parade for work at Esher. 
8.15, Waterloo Station, opposite No. 10 Platform. 

Muaketry. —The Range at Belvedere Road will be open every Tuesday. 
Wednesday, and Thursday evening from 5.30 to 7. 

Medical Examinatton.—The Medical Officer will attend at Headquarters for 


this purpose every Thursday at 6. 
(By order) Macig0p Yranstey, Capt. and Adjutaat. 


The Question of Combination.—In view of the interest 
which is being taken in the Government recommendation to our 
manufacturers to combine in their operations in readiness for after- 
the-war conditions, in competition with other countries, the 
remarks of Sir J. E. Johnson Ferguson, at the annual meeting of 
Messrs. Bolckow, Vaughan & Co., Ltd., may be quoted. He said 
that during the last few months they had heard a great deal about 
the advantages of combination. Some gentlemen had held up the 
United States Steel Corporation to their admiration, and asked 
them all to sink their individuality in one concern. Others, again, 
had extolled the advantages to be derived from copying the method 
of the German Verband. He, personally, did not agree with a great 
deal of what those gentlepién said. Small concerns, he admitted. 
would not be able to live in the competition of the future, but they 
could not describe Rolckow, Vaughan & Co. as a small concern, and 
it would require very conclusive evidence of the advantages to be 
derived by the shareholders before he would be to recom- 
mend such a change as was advocated by these gentlemen. There 
were, however, two directions in which he thought useful develop- 
ments might be made by arrangements amongst manufacturers. A 
great deal of useless changing of machinery might be avoided, and 
in that way by continuous running over a long period without a 
change, the output of machinery might be considerably increased. 
The same policy which had led to standardised ships being built 
should be much more largely extended than it was now to all other 
classes of production. The other direction in which he thought 
the iron and steel manufacturers of this country might, with 
advantage to themselves and to our national trade, act together. 
was that of securing the control of some of the undeveloped sources 
of supply. If Germany lost Alsace-Lorraine, and he supposed there 

was not one of them who could contemplate a termination of the 
war with any other result, she would lose her principal domestic 
source of iron ore supply. They all knew how vigilant the German 
Government was to foster and protect the interests of its manu- 
facturers. They might naturally assume, therefore, that one of 
the very first steps it would take, after the close of the war, would 
be-to try to secure the control of some of the. principal iran ore 
fields of the world. The principal of those fields were far too big 
and important for any one individual concern to tackle, and the 
only way in which our interests could be protected was by the 
formation of a company representing the consumers, and possibly 
the merchants, of this country, to acquire and develop some of these 
supplies, and it seemed to him that if there ever was a case in 
which it was desirable for the Government to interest itself. thi: 
was Such a case.. 


“Fused Stlica.— Israel Rosenblum, of Swampscott, Mas.. 
has patented a method of producing articles of fused quartz in an 
atmosphere of nitrogen in graphite crucibles. The method is based 
upon the discovery that if a transparent quartz tube is slipped over 
a graphite rod and heated to a temperature between 1,400° and 
1,600° Centigrade in a nitrogen atmosphere, a compound of silicon. 
nitrogen and carbon is formed, which acts as a protective coating 
over the graphite rod, and prevents further action on the graphite 
by the quartz. As the melting point of the compound of silico». 
nitrogen and carbon, when once formed, is far above the temper- 
ature needed to' render the quartz plastic. which is about 1,8 
Centigrade. it follows that this compound acts as a protective layer 
not permitting the quartz to be contaminated by the graphite In 
‘practice, illuminating gas may also be used.— Met. and Chem. Frar- 
neering. 


Dangers of Gas. Lighting. Aas) serious accident receutiy 
occurred in India from an unusual-canse. A gas cylinder came 
adrift from underneath the coach of a passenger train whilst rm- 
ming On the Madras and Southern. Mahratte Railway between 


< Biccavol and Anaparthi, due to one of the supports failing; The 


cylinder appears to have been fully charged with gas, and when i 
fell at one end on to the permanent way, the - bogie of the moving 
vehicle caught.it, crushed and forced \it up through the floor of the 
-earriage, where it exploded, partially wrecking the carriage and 
seriously injuring several of the oocupahts.— The Locomotive. 
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Decimal Coinage.—In. issuing a DO alne with 
the existing British system of coinage and the proposed method of 
reform, which we have already noticed, the Decimal Association 
states that its efforts are now reinforced by the recommendations 
of the Institute of Bankers and the Association of Chambers of 
Commerce, all three bodies being in agreement that the desired 
change can best be accomplished by retaining the £ sterling as 
the monetary unit, and dividing it decimally, a course which would 
leave the values of all our gold and silver coins unchanged. It is 
pointed out that the purchasing power of the penny has com- 
pletely changed during the war, and that the inflexibility of our 
subsidiary coinage has been one of the causes accentuating the 
high prices of daily necessities, which have been the root of so much 
industrial unrest : the present proposed changes. instead of being 
against the interests of the industrial classes, will in reality be of 
advantage to them. One has only to recall the many instances of 
the prices of halfpenny goods and services being raised to a penny, 

_and of penny goods being raised to three halfpence for lack of an 
intermediate coinage. to realise the truth of the statement. — 

These advances of 100 per cent. and 50 per cent. respectively 
have been made when perhaps 20 per cent. would have reimbursed 
the sellers for their increased cost, and the introduction of new 
subsidiary coins, having values ‘intermediate between our present 
halfpenny and penny and between our penny and three halfpence, 
would accordingly be a great boon to the consumers of “penny- 
worths ” in any form. 

It is certain that the pre-war level of prices cannot be restored 
for a long time to come (if ever), and that the provision of an 
enlarged range of low-denomination coins in closely graduated steps 

would accordingly afford much relief to our hard-pressed people, 
while enabling the seller to get a fair increase of price for his 
article. It is the aim of the Association simultaneously to provide 
the desired relief and to confer the benefits of decimal coinage 
upon the nation, thereby removing a burden which for years his 
oppressed all classes Expressions of opinion on the subject will 
be welcomed by the Association. 


Electrode Cooling.—A simple srraneement of the’ water 
cooling on electrodes, introduced by the writer some time ago, on 


the Heroult furnace at the Hussey-Binns Steel Co. plant, has . 


worked very satisfactorily. The accompanying sketch, showing 
the arrangement as applied to the middle electrode, gives the 
principle. 

The cooling water comes through the armoured hose a) to dis- 
tributing box (2). fastened on the outside of the columns for the 
electrode-holders. Only three pipes go out from the distributing 
box—one to each electrode, each of which is furnished with a 
regulating valve. Where tbe pipe passes the roof-ring a piece of 
rubber hose (3) is inserted for insulgtion, and connected with^a 


Electrode 
” Nolder 
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~ FIG. 1.--ARRANGEMENT FOR WATER COOLING. o 
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union a) to the pipe which goes to the cooling ring. The return 
pipe from the cooling ring is connected with a union (5) to the 
rubber hose (6), which is sufficiently long to allow for total electrode 
movement and some surplus to prevent kink. This rubber hose is 
again, by means of union (7). fastened to the pipe leading to the 
electrode-holder, and the return pipe from this is, by means of 
union (8) and rubber hose (9), connected to the downfall pipe (10), 
which is fastened to the. electrode carriage. From the pipe (10) 
the armoured rubber hose (11) leads to the common waate-water 
box. 

The advantage of the arrangement is that all pipes on the furnace 
can be very easily drained in case of cold weather, when the 
furnace is out. of operation, and freezing of the water is to be 
feared. -- Disconnection of the unions of the armoured feed. hose (1) 
and waste hose (11) will give complete drainage et “I 
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In case muddy river water. is used for cooling, it is advisable not 
to thread the ends of the pipes on which the hose from the cooling 
rings are fastened. . This avoids danger when, after a clogging up, 
steam will be suddenly developed in the cooling ring, canetne the 


| hose to blow off. 


A farther advantage is that very little rubber hose is used. and 
only three valves are to be operated by the furnaceman. PARARON 
STYRI, in Met. and Chem. Engineeri ng. 


Aeronautical Institute of Great Britain—The member- 
ship of this Institute. which is now nearly 1,000, has recently been 
re-classified, and it is hoped that the Associateship, which is open 
to accredited members of the public, will be largely availed of by 
the rank and file of the industry, for whose benefit a special cou 
of aeronautical engineering instruction will be organised. . | Y 


.New Allied Conference in Paris.—According to Reuter 
(quoted in the Zimes), an inter-Ally Conference to deal with the 
treatment. of enemy. Bonds in pemmnic’ as will. men in 
Paris.on October 8th. 


“Practical. Exped. with | Tough - Rubber’ “Cori: 
pound Cables.—In the last line of the article by Mr. W. Ellerd- 
Styles,: ‘on page 292 of our last issue, the word “ brushes” should 
read “bushes.” ` 


Appointments Vacant. —Assistant mains , superintendent 
(45s.) for the Rochdale Corporation Electricity Department ; shift 
engineers for Eccles Corporation and Stepney B.C. See our 
advertisement pages to-day. 


The Kensington and Notting Hill Arbitration: Award.— 
With reference to the arbitration proceedings in respect of the 
Kensington and Notting Hill Electricity Supply Companies, which 
were reported in the ELECTRICAL REVIEW in July last, we under- 
stand that the arbitrator has issued his award, finding in favour of 
the Kensington and Knightsbridge Co. on all points, subject to the 
decision of -the Court on the legal construction of the agreements, 
and other points of law. 


A French Exhibition of Industries.—The French nation 
are tackling in a very practical manner the question of rendering 
themselves independent of German and Austrian manufacturers. No 
society has been more active in this campaign than the Société 
d'Encouragement pour l'Industrie Nationale, of Paris. Last June the 
society organised, and held at their headquarters, a representative 
exhibition of French products. The exhibits included : (1) articles 
which previous to the war were not manufactured in France at all : 
(2) goods which prior to the war were manufactured in areas now 
in enemy occupation, but which have since been manufactured in 
regions without the Army zone. Over 71 firms showed exhibits, 
and the experimental electrical section was well represented. A 
number of manufacturers are now giving their attention to the 
production of glasses suitable for electric lamps, and have 
succeeded in turning out a satisfactory: article as the exhibits 
demonstrated. Blown glass-work for such articles as Geisaler tubes, 
&c., wasshown. Particular interest was shown in some specimens of 
the Coolidge tube which one Frepch manufacturer has taken up 
enthusiastically, and which, as Prof. Féry points out, is likely to 
assume great importance in the future in connection with the radio- 
graphic examjnation of metals. 

A representative series of ebonite goods was shown.’ This class 
of article France obtained largely from Germany before the war, 
but it is now demonstrated that she can turn out articles which 
will answer the purpose just as well. As is the case with England, 
the French are taking steps to ban German-made. magnetos 
altogether. A number of. types were shown by various motor 
manufacturers and others. Small electric. motors, too, are now 
being manufactured in France for a variety of purposes. For obvious 
reasons, very little was shown in the way of heavy electrical 
machinery or instruments. When practically every firm in France 
is engaged on war work, it is most praiseworthy to find that many 
are able to show that in the efforts of that country towards recon- 
struction, they are not neglecting the practical measures necessary 
in attaining the desired end. The French society mentioned 
above, from whose Bulletin for July—August these notes are | 
compiled, is rendering signal service. 


German Enterprise in Switzerland.—In P Indhistrie 
Electrique it is stated that Germany is specially interested in the 
electrical and mechanical industries, metallurgy, construction, and 
financial groups controlling these industries, in Switzerland. In 


‘electricity, the Berlin group represented by the A.E.G. disposes of 


more than 275,000 H.P., and a capital of over 600 million fr., of 
which 340 millions are represented by shares, and 308 millions by 
loans. The Siemens group controls 310 million fr. German, or 
Swies-German, personnel plays an important part in the adminis- 
tration of the enterprises in which German capital participates ; 

thus. the Banque des Chemins de Fer Orientaux of Zurich includes, 
amongst 17 directors, 8 Germans and 1 Austrian : the Banque pour 
Entreprises Electriques, in Zurich, includes 16 Germans and only 
T Swiss ; the Metallgesellschaft, of Basle, 9 Germans to 6 Swiss... 


Electrical Smelting of Iron Ore.—It is announced that 

a new electrically-operated iron smelting plant has been built, and 
has commenced operations, at the Porjus Falls, this being the first 
attempt to treat North Swedish iron ore on the spot. The first 
furnace to be started is said to be producing 8 tons daily, and the 
SF pda pe by. the starting of a second 
ites furnace. The erection of. third furnace to produce 

chroin and other alloy iron is also in: ee nd ee 
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The Industrial League.—We have received from Mr. 
H. Scholey. hon. secretary of the Industrial League, a pamphlet 
describing its objects and methods, and containing a number of 
appreciative extracts from Press comments. The League is the 


outcome of a series of small meetings of employers and prominent ' 


Labour leaders held during the past two years, with the object of 
bringing employers and workers together in friendly relationship-- 
perhaps the most important and urgent necessity of the time. Its 
mission is chiefly an educational one, and its mode of operation is 
the dissemination of information with a view to enabling 
employers and workers better to understand each other's position 
with regard to social and industrial questions. Considerable 
sgccess has already been achieved in this direction at the London 
Meetings, and the League proposes to establish local Associations 
of the same character in larve centres of industry throughout the 
country, which would be affiliated to the parent body and assisted 
in carrying on their work. It is essential to secure direct contact 
with the workers, and this will be effected through the medium of 
the Trade Unions and men who are closely associated with Labour. 
Both employers and workers will be represented on the General 
Committee. which is in process of formation. The League will 
work in co-operation with all Associations which have similar 


aims; its position is epitomised in the following general state- 


ment :—- 

Having regard to the fact that the war will leave the nation 
burdened with a huge debt, it is necessary to increase the general 
output of the community. and it is of vital importance that greater 
and more friendly co-operation shall exist between employers and 
employed. l ; 

It is essential, first, that the social conditions of the people 
should be elevated ; secondly, that the greatest possible output be 
obtained in every industry; and, thirdly, that all industries, , 
smal] as well as large, should be encouraged in every possible 
manner. 

Agreements should provide for every willing worker, wages that 
will assure a certain and secure existence for himself and his 
dependents. A guaranteed minimum wage is therefore essential to 
the workers in every industry. 

To encourage output, rates of wages should provide that the 
exercise of superior skill should be fully rewarded. 

Considerable funds will be required to carry out its objects. and 
subscriptions (£1 per annum for individuals, £2 for firms) and 
donations are invited by the hon. treasurers, Mr. G. J. Wardle, M.P., 
and Mr. Lee Murray. Mr.J. Ames shares with Mr. Scholey the 
office of hon. secretary, and the address of the League (pro tem.) is 
56, Victoria Street, S.W. 1. 


Household Coal Distribution Order, ?917.—Owing to 
doubts as to the scope of the order, buildings not used as private 
dwelling houses (such as schools, hospitals, bakehouses. public halls 
and institutions, offices, &c.) have largely failed to make out requi- 
sitions for the assessment of their supplies of coal, coke, or other 
fuel commencing October Ist. so as to comply with the terms of 
the Order. As it is not desirable that a difficulty of this kind 
should in many cases interrupt the usual supplies to such buildings, 
registered coal merchants may continue their deliveries during the 
month of October, even although they hold no certificate autho- 
rising the supply. The merchants should at once give notice to 
their customers calling attention to this failure on their part to 
complete the necessary requisitions, so that the supply may be 
regularised as quickly as possible. It should be noted that where 
& supply of coal, coke. or other fuel is used partly for industrial 
purposes and partly for heating, cooking. or domestic purposes, a 
requisition will be required for such part of the supply as comes 
within the scope of the Order. The Order comes into force on 
October Ist, with regard to all buildings used as a private dwelling 
house or dwelling houses, and no extension of time is permitted in 
their case. 


Coal Wagons.—The Zrmes states that it is now con- 
fidently expected that the Controller of Coal Mines will have a 
sufficient number of railway and privately-owned coal wagons at 
his disposal by October 15th to remove all ground for anxiety 
about the convevance of coal from the collieries to the various 
depots established throughout the country. In this work the 
Controller has had the loyal co-operation of all the railway 
companies. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
teohnical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—Mr. H. Barson 
has been appointed charge engineer at the Dover Corporation 
electricity works, vice Mr. A. H. Jones, resigned. ` 

The Liverpool City Council is being asked to grant a large 
number of increases in salary to Corporation officials, the 
total amounting to something like £3,500 a year. Included 
amongst them are the following:—Tramways Department : 
Mr. C. W. Mallins, general manager, from £1,250 to £1,500; 
Mr. T. Coole, engineer’s assistant, from £400 to £500, rising 
12 months later to £550; Mr. T. Ridyard, rolling stock and 
works superintendent, from £400 to £500, rising in 12 months 
to £550. Electricity Supply Department :. Mr. H. Dickinson, 
city electrical engineer, from £1,500 to £1,600; Mr. P. J. 
Robinson, superintendent engineer of stations, from £500 to 
£700, and to be appointed chief engineer's assistant; Mr. L. 
Breach, assistant electrical engineer, from £370 to £425, and 


' Frankenburg & Sons, Ltd., 


to be appointed engineer's assistant. City Lighting Dept- 
ment: Mr. A. G. Smith, lighting engineer, from £50 to $35). 
The proposals have met with some criticism outside the Cou. 
cil, and. Ald. Burgess has given notice of motion that all 
suggested increases of salaries over £1,000 a year be deferred 
for 12 months. 

The Kingston-on-Thames Lighting Committee recommend 
that the salary of the electrical engineer (Mr. T. A. Kingham) 
be increased by £30 a year, with a further increase of {95 
a year hence. | 


General.—Electrical men will receive with interest the 
announcement that. Lord Rhondda has recognised the organis 
ing ability of Mr. H. B. Renwick, managing director of the 
County of London Electric Supply Co., Ltd., and has ap 
pointed him to act as Director of Feeding Stuffs at the Minis 
try of Food. Mr. Renwick will be charged with the duty of 
organising the supply and distribution of oil cakes and other 
cattle food. At Lord Rhondda’s special request the director 
of the County Co. have agreed to loan Mr. Renwick’s ær. 
vices for the purpose mentioned. 

Mr. Wa. Lunn, A.M.I.E.E., who returned from California. 
U.S.A., in the fall of 1915, has left Messrs. R. W. Blackwell 
and Co., Ltd., to take up a position as electrical surveyor 
with the Norwich Union Fire Insurance Society, Ltd. 

At Morecambe, last week, Mr. OswaLp G. Cook, electrical 
engineer under the Royal Engineers, at a military power 
station, was married to Miss Hannah Hardill, daughter of 
Mr. Wm. Hardill, of Messrs. Wm. Hardhill, Sons & Co. 
Ltd., Netherfield Foundry, Cleckheaton. 

Mr. J. FLANAGAN, of Bolton, has been appointed electrical 
engineer to the Tees Side Bridge & Engineering Works, Ltd., 
Middlesbrough. 

The directors and staff of the Midland Electric Light and 
Power Co., Ltd., have presented an inscribed gold watch to 
Lance-Corporal A. J. WHITEHEAD, Signalling Company, BE. 
pa recently gained the Military Medal for good work in the 
eld. 

For his services in having the Dublin & Lucan Electre 
Railway placed under Government control, the manager, Mr. 
D. McDowatt Grosart, has been presented, on behalf of the 
shareholders and users, with a gold watch and a cheque. 


Roll of Honour.—Major GorRDON SPENCER MARSTON, an 
electrical assistant with Messrs. Berry, Skinner & Co., who 
enlisted as a private in the Royal Engineers at the beginnin 
of the war, and obtained a commission after being wounded 
in 1915, was mentioned in a dispatch by Sir Douglas Haig for 
excellent and exceptiona¥ work. He has now reached 
rank o temporary Major, and has been granted the Military 
Medal. 

We regret to learn that Lieut.-Col. Ropert WHITEHEAD? 
Hammonp, Royal Fusiliers, died on September 30th of wound: 
received two days previously. Lieut.-Col. Hammond war th 
only son of the late Mr. Robert Hammond. He was an Asm 
ciate Member of the Institution of Civil Engineers, a Member 
of the I.E.E., and was a partner with his father in the cv 
sulting engineering firm, Robert Hammond & Son. 

Lieutenant A. J. ADAMSON, R.G.A., accountant to the 0s- 
ford Electric Co., Ltd., has been killed in action. 

Private S: BisHop, London Regiment, and Driver H. sh 
R.F.A., both formerly in the general office of the India-Rubber 
Co.. Silvertown, have been wounded in France. 

Gunner J. ILLINGWORTH, who was employed by the Phenis 
Dynamo Co., of Bradford, has died of wounds recete 
in action. , ka 

Private J. WHALLEY, Machine Gun Corps, who has : 
killed in action, was employed by Messrs. Dick, Kerr & Ce. 
Preston. 


First Air Mechanic S. Hatt, R.F.O., has gained the D.C. 
me ur 


but b 
commun" 
he we 


; 
Signalling Corps, R-E.. 2 
attached to the cable section, has been awarded the a 
Medal for repairing telegraph wires under hear” fce 
was employed as a linesman at the Burnley Post pas be 
Private R. Rogerson, Lancashire Fusiliers, age 1 
killed in action, was for 10 years employed bY Galfor 
cable manufacturers. © sont 
Private W. Capstick, Scots Guards, has died: Hea Cor 
received in action. He was employed in the Blac 
poration electricity department as a cable layer. action, 


Rifleman H. Emmens, Rifle Brigade, killed ma afe 
employed by the British Westinghouse Co., td.. 
‘Park. ane . ‘ the RAVE 

-°` Mr. J. Witxrinson, wireless telegraphist in tish Westie 


has been killed. He was employed by the Bri 
house Co., Ltd.. Trafford Park. . caster RF 
Signaller B. G. Auipay, of the K.O. Royal Lar igl" 
ment, whilst serving as a wireless operator m Seh pi 
section on August 6th, conducted himself with % dine p 
as to earn the Comm danon of the eer ‘ 
was a Blackpool-Lytham tramway employe. | _ ho BF 
Priva H E. Wuetton, Lancashire Fusils en, watts 
been killed in action. was emplayed by the Bru" - 


house Co., Trafford Park. 
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Private D. BRaDSHAW, who is wounded, was employed by 
the St. Helens Cable & Rubber Co., Ltd., Warrington. 

The Military Medal, for carrying dispatches under heavy 
shell fire, has been awarded to Private A. Breens, London 
Regiment, a member of the staff of the Croydon electricity 
works. 

Lance-Corporal W. J. FusseLL, R.E., an electrician with 
Messra. R. Kendall & Sons, of Bath, has fallen in action. 

Gunner.A. E. Taca, R.F.A., who was engaged at Stafford 
with Messrs. Siemens Bros., Ltd., has fallen in action. 

Gunner E. J. Hepcecock, R.G.A., who has fallen in actibn, 
was engaged at the Dover Corporation electric light works. — 

Mr. RecinaLD Dopp, W.O., R.N.A.S., who has lost his life 
by drowning, served his articles at the Canterbury municipal 
electricity works under Mr. Blascheck, and later held an 
appointment with the Tramway Co. at Sheerness. 

Second-Lieutenant R. B. Gaskin, Northumberland Fusi- 
liers, who has fallen in action, was on the staff of Messrs. 
Aiton & Co., of Derby. l 
Sapper.F. A.. Burros, R.E.. who has died from fever at 
Basra, was on thé staff of the Bromley (Kent) Electric Light 


Co. 
Captain R. H. Untuorr, R.E.. who was before the war 
chief electrical engineer to Messrs. Pilkington Bros., Ltd., of 


St. Helens, has been wounded in action. te, ah 
Private F. C. Foskett, emploved by the Birmingham elec- 


killed in action. 

Obituary.—Mr. Jons Hesketu.—We regret .to learn from 
the Australian papers that are to hand this week, that Mr. 
John Hesketh, A.M.I.C.E., M.I.E.E., chief electrical engineer 
to the Commonwealth Postal Department, passed away in 
July, after an illness of several months, at the age of 49 years. 
As many of our readers will remember, Mr. Hesketh went 
out from this country in 1896 under engagement to the 
Queensland Government for the purpose of organising that 
State’s telegraph and telephone service. Ten years later, says 
the Australian Statesman, the postal, telegraph, and telephone 
services of the various States having in the meantime been 
taken over by the Commonwealth Government under the 
federation scheme, Mr. Hesketh was appointed chief electrical 
engineer to the Commonwealth, and it is due to him that the 
telephone and telegraph systems have been remodelled. 
“ Amongst other changes brought about by him, he was 
responsible for the introduction of the common battery sys- 
tem in telephone working and the adoption of the toll system 
of subscription. His official ang professional career was 
marked by enthusiasm for his work and readiness to assist 
voung men who showed themselves capable of a similar 
it, and a desire to rise in their profession by 


attachment to 1 eir Òn, 
merit. and not to rely upon promotion by rigħt or senionty. 


His loss will be very great to the department.” He was the 
local hon. secretary and treasurer of the I.E.E. Several years 
ago Mr. Hesketh was sent by his Government to America on 
a tour of investigation, and it was as a result of that visit 
that the change over to common battery working was made. 
He held a commission in the Austrahan Engineers, and since 
the outbreak of war he had acted in an advisory capacity to 
the Defence Department on telegraphic and telephonic ques- 
tions. Of ‘the two sons of the deceased gentleman, one: left 
Australia several months ago for work on munitions in Eng- 


land. 


Mr. E. H. Jounson.—We read in an American contemporary 


that Mr. Edward H. Johnson, aged 72 years. a former tele- 


nd for many vears associated with Mr. Thomas A. 


graphist. a ] sA 
k uction of the latter’s early inventions. 
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West End Terrace, Stockton-on-Tees, electrical engineer and plumber; H. C. 


Watson, 
plumber. The first directors are:—T..B. Watson and H. C. Watson. 


tors: Townsend & Bertrand Watson, Stockton-on-Tees. 


engineer and 
Solici- 


New Clyde Terrace, Stockton-on-Tees, electrical 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


British Miniature Electric Vehicles, Ltd.—Issue on Sep- 
tember 14th, 1917, of £1,000 debentures, part of a series of which particulars 
have already been filed. 

Foster Construction Co., Ltd.—Issue on September 24th, 
1917, of £600 debentures, part of a series of which particulars have already 
been filed. 

Burt, Escaré & Denelle, Ltd.—Satisfaction to the extent 
of £1,500 between January Ist and August l8th, 1917, of debentures dated 
December 31st, 1915, securing £7,500. 


CITY NOTES. 


Manaos Tramways & Light Co., Ltd.—The report for the 


( 

: tric supply department, has been killed in action, aged 19. year ended April 30th last states that the economic conditions 
i Second-Lieutenant N. C. WHITTALL, R.F.C., a member, of in the Amazon valley did not compare unfavourably with 
the staff of Messrs. Elliott Bros., Ltd., was killed in action those which obtained during the preceding year, and the 
k: on September 13th. , , result indicates, says the Financial Times, a gradual return 
~ Private N. Dennis, aged 21, an employé of the Halifax to prosperity in this district. Brazilian exchange improved 

‘Corporation tramways, has been awarded the Military Medel slightly in the course of the year. The loss on remittances 
by for bravery. He was wounded on the day on which he from Manaos was £12,231, against £13,093. The gross earn- 
£ earned his award. - ings from all departments exceeded those of last year, being 
ie Private A. CAMERON, employed in the electrical department £190,387, as compared with £110,524, while the operating ex- 
‘- af the Glasgow Corporation car works at Coplawhill, has been penses increased from £76,172 to £83,511. The net operating 
i revenue carried to profit and loss account increased from 


£34,352 to £37,876. After providing for debenture interest, 
sinking fund, interest on loan, London office expenses, sundry 
charges, and loss in exchange, there remains a balance of 
£6,628. The directors recommend transferring to contingen- 
cies reserve £3,000, making a total of £26,725, to transfer to 
renoma i reserve £3,000, making £30,000, and to carry for- 
war 

_ Automatic Telephones (Australasia), Ltd.—The report 
for the, year ended June 30th shows that the company is 
prosperous. The credit balance is £6,416, out of which a 
dividend of 10 per cent. will absorb £6,250, but it was pro- 
posed only to pay ls. per share in August, and another 1s. 
in six months, or as the directors may determine. The reason 
for this is that, since the year closed, orders for 7,300 new 
lines have been accepted, which will tax the financial re- 
sources of the company in times like these. The orders are 
for Sydney, Melbourne, and Christchurch, N.Z. The com- 
pany have 25,000 lines in operation in Australia, and 1,500 in 
New Zealand at the present time. 

Halifax & Bermudas Cable Co., Ltd.—The net balance 
for the year ended June 30th, 1917, 1s £19,650, as against 
£12,745 in the preceding year. The interim dividend of 3 per 
cent. is followed by a further equal payment, both free of 
income-tax, leaving £16,650 to carry forward. The balance 
to credit of revenue account, which was £9,210, has been 
debited with £1,500 applied to dividend and £2,202 expended 
in repairs, and credited with £16,650 surplus revenue-of the 
vear, and it now stands at £23,158, subject to excess profits 
duty. The cable worked efficiently during the year. Mr. 
H. F. Russell has been elected a director in place of the late 
Mr. W. M. Kent. ' 

Marconi International Marine Communication Co., Ltd. 
—The directors announce that allotment letters in respect of 
the issue of 250,000 new shares have been posted. The issue 
having been largely over-applied for, applicants receive an 
allotment equal to five-sixths of their holding, applications for 
less than that proportion being allotted in full. ` 

British Electric Transformer Co., Ltd.—Interim dividend 


Edison in the introd 
recently died in New York. M 
introducing automatic telegra 


Mr. Johnson was instrumental 


phv, and was at ore time of 6 per cent. per annum (7 1/5d. per share), less income-tax, 


on ordinary shares for half-year.—Financial Times. 


in 

president of the Magnetic Club. He was one of the most, cina 
i in electri ircles f 1875 to 1900. since ‘ Stock: Exchange Notice.—Application has been made to 

Doniane sed aie hin the Committee to allow the following to be quoted in the 


which time his health had failed him. 


Will.—The late Sir Grorae Warr left £185,000 aoa, and 


£137,000 net personalty. | 
ee cee fee Bt Fa DN a a) 


NEW COMPANIES REGISTERED. 


J. B. & J. Atherton, Ltd. (148.540).—Private company. 
Registered September 26th. Capital. £1.000 in £1 shares. Manufacturers. 
P ters and exporters of, and contractors for, fuel oil, ammonia. 


rchants, impor € 
creosote salts. fuel of all kinds. and for all kinds of motive power, coal. cake. 


Official List :— | 
Melbourne Electric Supply Co., Ltd.—Further issue of 
£150,000 5 per cent. consolidated debenture stock. 
Kalgoorlie Electric Power & Lighting Corporation, Ltd. 
—Dividend on the preference shares at the rate of 4 per cent. 
per annum for the six months ending September 30th. 
Shawinigan Water & Power Co.—Dividend of 12 per 
cent. for the quarter ended September 30th on the common 


shares. 
Switzerland.—Messrs. Brown, Boveri & Co., of Baden. 


` d peat merchants, manure and? chemical manufacturers. mechanical A e ° 
T Sienen engineers, &c. The subscribers (each with one share) are :— have lately increased , their capital from £1,280,000 to 
Liverpool. merchant: J. Atherton, £1,440,000. 


 Callender’s Cable & Construction Co., Ltd.—Interim divi- 
‘dend at the rate of 10 per cent. per annum on the ordinary 
shares for the half-year, the same rate as a year ago. 
' Fraser & Chalmers, Ltd.—The directors, with Treasury 
sanction, have been inviting applications for £100.000 6 per 
cent. first mortgage debentures of £100 each at 93}. 


T B. Atherton. 12. Sandringham Drive, 
Hurst Hause. Huyton, near Liverpool, merchant. The first directors are :— 
1. B. Atherton and J. Atherton. Solicitor: F. F. Gaskell, 71, Lord Street, 


Liverpeol. 
T. B. Watson & Son, Ltd. (148.546).—Private companv. 


Registered September 26th. Capital, £6,000 in £1 shares. To take over the 
business of plumbers, electricians, and sanitary and heating engineers carried . 
an bv T. B. Watson. at Stockton-on-Tees and Middlesbrough. as T. B. Watson 
and Son. The subscribers (each with one share) are:—T. B. Watson, 13, 


A 


> 
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Montreal Tramways Co.—For the year ended June 80th 
last, while the gross passenger earnings show the satisfactory 
increase of 14.45 per cent. over last year, operating expenses 
increased by 24.14 per cent. The total expenditure on upkeep 
was $1,359,931, against $897,470 last year. After deducting 
bond and loan interest $858,542, interest on debenture stock 
$500,000, contingent account $350,000, and estimated war tax 
$110,000, there is a surplus balance of $77,473. — - 


Direct West India Cable Co., Ltd.—For the year ended 
June 30th, 1917, the net result is a balance of £27,374, against 
£14,705 for the previous year. The interim dividend of 3 per 
cent. is followed by a further equal payment, both free of 
income-tax, leaving £24,674 to carry forward. The balance 
to credit of revenue account, which was £54,749, has been 
debited with £1,350 applied to dividend and £6,394 expended 
on repairs, and credited with £24,674 surplus revenue, and it 
now stands at £71,680, subject to excess profits duty. The 


cables worked efficiently during the year, but the insulation 


of the Bermudas-Turks Island section remains low. Mr. H. 
F. Russell has been elected a director in place of the late Mr. 
W. M. Kent. 


_ Companies to be Struck Off the Register.—The follow- 
ing are to be struck off the register within three months unless 


cause is show to the contrary :— 


Cleartone Antiseptic Telephone Drum, Ltd. \ 
Electrolysers, Ltd. 

Electromechan Co., Ltd. . : 
Grip Nuts, Ltd. . 

Metallic Alloys, Ltd. , 

Tyrone Power Co., Ltd. 

Univergal Electric Contracts, Ltd. 

Volta Instrument Co., Ltd. 


STOCKS AND SHARES. `.. 


TUESDAY EVENING. 


Mosr of the business this week has been in the air. Stock 
Exchange markets have been interfered with, mainly through 
the interruption caused to the postal services. This has ex- 
tended to telegraphs as well as to letters; and, in addition to 
this, perhaps there was not quite so much desire to scout 
for business as thert\is in the ordinary way. When energies 
are directed mainly towards getting everything cleared up as 
soon as possible by the early hours of the evening, it is 
natural that business should go slowly. 

The appearance of the new War Loan is another factor 
making for quietude amongst investment stocks. So far, the 
public have hardly become familiarised with the terms of 
the new issue, although no doubt its attractions will be more 
prominently set forth soon. The Stock Exchange is no whit 
disturbed; Consols even improved ‘a little on the appearance 
of the prospectus. Great interest is shown, of course, as to 
the success which the loan is likely to achieve. 

Want of trade in the Home Railway market is the prin- 
cipal feature there. The sudden rise in popularity of the 
Tubes and Undergrounds has not sufficed to stiffen prices. 
Metropolitans are 3} lower at 234. Districts and the Under- 
ground group hold their previous levels; and the rise in the 
Central London trio of assentéd stocks is well. maintained. 

During the last day or two something of a feature amongst 
industrials has been the weakness of Canadian. securities. 
This has affected more particularly those of Canadian railway 
companies, but others are sympathetically influenced, the 
reason being that, in spite of the apparent prosperity attend- 
ant upon most of the undertakings, working expenses show a 
still more remarkable development, and increase instead of 
diminish. The railway companies are clamouring for power 
to raise their freight rates; and the industrial concerns will 
no doubt take steps to meet in other ways the constant rise 
in the costs of production. But for the time being Canadians 
are out of favour, and prices are depressed. 

Home ehares are more popular. There ate no changes to 
record this week amongst the issues of the home electricity 
companies, but, on the other hand, there are very few shares 
to be obtained, and there is nothing which makes more 
greatly for market stagnation than scarcitv of supply. It 
will. be- noticed from our lists that at the present quotations 
a return of 63-7 per cent. can- be obtained frorn such. shares 
as Bromptons, Charing Cross preference, Chelseas, and South 
Metropolitan preference; but when a would-be buyer comes 


_to inquire for shares, he is met so often with the reply that 


there are none on offer that he gives up the quest and puts 
hig money into something else. l a 

‘Amongst the foreign issues, Mexicans continue to mark 
time, although there is a good deal of hesitation displayed 
in regard to most of the stocks in this market, including those 
of the útility companies. News and rumour alike seem lack- 
ing. The inventive genius of thé journalists: who specialise 
in Mexican’ matters lies fallow; aad. in the absence of any 


kind of stimulus, the market has relapsed into a state of 
torpor. | . 

Brazils are moruig Sey along the path set by the course 
of. exchange, and this just lately bas been a little erratic. 
Consequently, Brazil Tractions remain weak at 46. British 
Columbia preference has fallen 2 to 403; and although there 
is not much doing in the market, we are able to state that 
active measures are being taken by those: who have in hand 
the protest against the apparent intention of the. Munici- 
pality of Vancouver to enter into competition with the British 
Columbia Hlectric Railway. Mea 

The cable market is steady, with Globe ordinary and pre- 
ference quoted ex dividend. Both shares have recovered part 
of the amount taken off the price. Anglo-American preferred 
is within a point of par; but West India and Panamas re- 
acted to 13. Oriental Telephones are 1/16 better, and Great 
Northern Telegraphs rose £1. The activity m.-Marconia is 
continued, and the parent shares have improved another 1/16 
to 33, while Americans are strong at 20s. 3d. Canadians, how- 
ever, loiter around 10s. 6d. 

The manufacturing list is quietly good. Babcocks rose to 
35/16. British Aluminium ordinary have recovered to 32. 6d. 
ex dividend. . British Insulated at 144 are the same price ex 


as they were cum; and British Westinghouse preference 


hardened to 34, following upon their rise of 5/16 last week. 
General Electrics are again 10s. to the good at 17}, and the 
only decline in the list is a fall of 10s. in Henleys, due to 3 
couple of hundred shares coming in on account of a deceased 
holder. Rubber shares are reasonably steady, notwithstand- 
ing a decline in the price of the raw material; and there is ə 
fair amount of strength shown by shares in the armament 


group. | 


SHARE LIST OF ELECTRICAL COMPANIES. 
Homan Ex.zoraicrry COMPANIES, 
Dividend ae 


t. 2, Riseor fall Yield 

. 1915. 1916, 1917. this week. Pee 
Brompton Ordi: oe ee 10 9 = 18 8 
Charing Cross oe 6 5 -æ 6 96 

do. do, do. 4% Pret.. 4h 4a or 6 18 4 
Chelsea ee eo ee ee 4 8 —_ 6 9 1 
City of London ee ee se 8 8 | — 6 4 8 

do. do. 6 per cent. Pref. 6 6 10% — 618 6 
County of London is . 91 q 1 — 6 516 

do. 6 per cent. Pref. 6 6 10 — 6 0 0 
Kensington Ordinary .. oe 1 6 Oe S -— 53 
London Electric .. s ve 8 8 1 == NI 

do. do. 6 per cent. Pref, 6 4 _ 5 68 
Metropoli ʻi - 8 8 — 412 4 

do. per cent. Pret. 4 43 == .7 48 
St. James’ and Mali se B 8 7 | — Sila 6 
South London . 0@ _ ee ° 5 5 siw —_ q 6 6 
South Metropolitan Pref, oe 91 1 = 610 3 
Westminster Ordinaryj.. .. 1 q 68 — 668 

TRLEGRAPHS AND TRLBP HORRS, í . 
lo-Am. Tel. Pref. .. oe ~ 6 6 99° +è 10 
ang do. Def. ee eo 88/6 la 38 ; = 616 5 
Chile Telephone pe ee eo 8 8 7 — 6 u 4 
Cuba Sub. Ord. oe ee ee 8 5 me 6 li 8 
Eastern Extension eo ttm 8 8 14 — % B 4 
Eastern Tel, Ord. oor oa 8 8 1 = be | 1 9 
Globe Tel. and T. Ord. .. we. 1 q 18x4  +2- 6 7 8 
do. | . Pref. œ 6 6 10g xd +Y- 615 è 
Great Northern Tel. .. .. N M 88 — 664 
Indo-European ee ee ee 18 18 544 — $ 19 | 
Marconi. ee \ ee ee ` 10 16 + Yx 4 9 9 
Oriental Telephone Ord. -- 10 10 +x 8 06 
United R. Plate Tel, ee ee 8 8 z ; = %5 16 i 
West India and Pan, ee ee 6d. 6d. 1 = T3 9 11 a 
Western Telegraph eo æ. B 8 1 _ 5 10 í 
i i Ora Assented R 4 612 § 

Central London, ° — 

Metropolitan ee: ee oe 1 1 sat =$ 4 § l 

do. Distriot ee oe ND NO st | an Nil 

Underground Blectric Ordinary Nil Nil = Nil 

» do. do. “A”... Nil Nil 6/- —~, Nil 
- do, . āo. Income 6 4 62} — %41 è 

Forsiexn Trams, &0, 
Dividend | 
i ae 
1915. 1916. l i 

Adelaide Sup. 6 per cent. Pref, 8 4G _- 6 3) 
Anglo-Arg. Trams, First Pref, ef 5d Bik +% 818 

, do. Qnd Pre eee De 2 —_ - 

; do. 6 Deb. ee 5 6 6 — q 8 i 
Brasil Tractions .Ă ' oe ee 4 4 46 — bod 
Bombay Electric Pref, oe es 6 6 98 are 6 4 J 

do, do, Preferred Nil Nil 80 — Ni 

do. do. Deferred Nil Nil 274 = Ni 
do. do. Deb. 4 14 60 — 80: 

Mexico Trams 5 per cent. Bonds I N 443 — Ni 

do. 6 per cent. Bonds Nil Nil 40 — K 

Mexican Light Common -. Nil, Nil $2) — 

do. Pref. .. . Nfl Nil aa +3 NO 

do. ist Bonds è Nil Nil 4 = m 
Babcock & Wilcor č. . 16 15 A + dy éll? 
British Aluminium Ord. es 7 10 1g xd +A 6 3) 
British Insulated Ord. oo wa 1 20 = 1 xd + a q mt] í 
British Westinghouse Pref, .. 7 7 + 4 16} 
Callenders .. z as - 2 %9 14 om 6 ye + 
do. ‘5 Pref, sà ws 6 6 44 — 6 1? 
Oastner-Kellner .. . .. .. J B | — 6 £: 

Edison Swan, fully paid sa -_-_ = 1 -_ Ni 
do. do. 4 percent. Deb, + . £ ey — SMI 
Gen. Bleo. Pref, «. we 109 + i g 3: 
do. Ord. .. os -» 10 10 19 + 6 tii 
Henley oe ee z ee oe 25 25 i 1 ; — 7K f 
ao. “Pref. . oe es t 4 ¢ _— §-42 § 
India-R fee oo (of 10 10 ae — ur SE 
oe 2 : =- $ 38) 


Telegraph Oon. ,. .«. 
a * Dividends pald free of income-taz. 
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THE HIGH-TENSION MAGNETO.” 


' (Continued from page 311.) 
AEROPLANE-TYPE MAGNETOS. 


THE greater number of the magnetos built in this country since 
the outbreak of war have been used on aeroplanes. This means 
that the British magneto industry, from the moment of its 
inception, had to contend with the most difficult problem of all, 
because an aeroplane magneto has to operate under more severe 
and exacting conditions than obtain on any form of motor vehicle. 

The mantle of responsibility was borne during the early stages 
of the war by the firm of Thomson Bennett, in Birmingham (who, 
to their credit, were struggling to create a magneto industry before 
the war); the B.T.H. Co., in Coventry ; and the M.L. Magneto 
Syndicate, in Coventry. More recently many newcomers have 
joined the industry, with the result that at the present moment 
there are no fewer than 15 manufacturers engaged on this most 
important work. 

Special credit is due to the three manufacturers named above, and 
in particular to Mr. E. A. Watson. technical director of the M.L. Mag- 


ADJUSTABLE CONTACT SCREW 


CONTACTS 


EIGHT -PART CAM 
Fig. 4.—CONTACT-BREAKER OF B.T.H. A 8S MAGNETO. 


neto Syndicate, and Mr.J. D. Morgan, of the Marks and Olark labora- 
tory and consulting engineer to the firm of Thomson Bennett. 

As evidence of what has already been done, the author briefly 
describes in his paper some of the aeroplane-type magnetos that 


Position 1 (5). Position 2 (6). 


improved in many respects. The chief modifications which have 
been found necessary have been in connection with the contact 
breaker and the cams, as these machines have to run at avery high 
speed, from 2,500 to 3,500 R.P.M. Consequently, the whole Bosch 
design of flat cam, which gave rapid acceleration of the contact- 
breaker arm, has been given up, and the cams now fitted are made 
to a correctly-shaped profile, which is ground out on machines 
specially designed and constructed for the purpose. 

In addition, it has been found necessary to increase the length 
of opening the primary circuit, in order to give time for the spark 
to die out when the machine is working at a high speed. This 
alteration has completely removed- a trouble experienced with the 
D.A.L. type, of misfiring if. the engine were inclined to be oily, 
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Fra. 7, 


and has removed the necessity, previously apparent, for very 
close and careful setting of the plug points. It has also increased 
the life of the contact-breaker arm and the platinum points, and 
has made the’machine suitable for use at much higher speeds. The 
cam is made from a continuous ring of steel, very carefully ground 
inside and out in order to ensure absolute concentricity: 

The Thomson-Bennett type A.D.4 magneto is a four-cylinder 
machine of the rotating armature type, corresponding in size to 
the Bosch type Z.U.4 magneto used extensively in this country 
during the years preceding the outbreak of war. The Bosch design | 
has been simplified, chiefly in respect of the construction of the 
bearing for the half-speed wheel, but many of the other features. 
have been retained. i 

The B.T.H. eight-cylinder type A 8 S magneto is of the sleeve 
inductor type with fixed armature. It is designed to give four 
sparks per revolution, and is therefore fundamentally different 
from the ordinary rotating-armature type of magneto, which can- 
not give more than two sparks per revolution. The sleeve inductor 
rotates at engine speed. A six-cylinder machine (type A 6S) is. 
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Position 8 (7). Position 4 (8). 


Fic, 5.—FLUXx CHANGES IN B.T.H. TYPE A 8S MAGNETO. 


are now being produced in very large quantities by the three 
manufacturers mentioned. 

The M.L. Magneto Syndicate type A.D.S. magneto, which is of 
the rotating-armature single-cylinder type intended for use on 


VOLTAGE wave || 
1000 RP.M. 


PRIMARY VOLTS 


Fie. 6.—FLUX AND VOLTAGE WAVES, A 8S MAGNETOS, 


rotary engines of the Gnome, Mono-soupape, Clerget, or similar 
types, is based on the original Bosch D.A.L. design, but has been 


* Abstract of paper read by Mr. A. P. YounG, A.M.I.E.E., before 
the AERONAUTICAL SOCIETY, i 


also built on the same principle, designed to run at three-quarter 
engine speed, but this differs from the eight-cylinder machine only 
in respect of the distributor and gearing. 

The contact-breaker is shown in detail in fig. 4. A pivoted 


CONTACTS CLOSE y 
AT THIS INS RAA 


POSITION OF ROTATING SLEEVE stoners 2 
‘ Curve 1, Open-Circuit Primary Voltage Curve for 1,000 R.P.M. 
O X'represents Axis of Fixed Armature position of Break. 
A, for full advance. 


Fig. 8.— PRIMARY CURRENT CURVES, 


steel bell-crank lever arm arrio at-one end a fibre block which is 
actuated by the rotating eight-part hardened steel cam rigidly 
fixed to the distributor brush spindle, while‘at its other end the 
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movable platinum contact screw is secured. A very strong steel 
spring fixed at one end to the contact lever arm, and at the other 
end to the base plate, serves to force the movable contact tightly 
against the adjustable fixed contact when the cam is not in engage- 
ment with the fibre heel. 

It is clear that the contacts are opened eight times during each 
revolution of the cam shaft, which rotates at half the speed of the 
sleeve inductor, thus giving four breaks per revolution of the latter 
—as desired. 

It is evident from the illustrations in the paper that the manu- 
f ıcture of such a magneto on a large scale must have been attended 
with considerable difficulties, because there are no fewer than 397 
parts of different design, and a total of 860 parts are actually used 
in the construction of one machine. Bearing all this in mind. it is 
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very gratifying to know that magnetos of this type are being pro- 
duced in very large quantities under the guidance of Mr. R. Dumas. 

Fig. 5 gives diagrams corresponding to different sleeve positions 
45° apart, and on each diagram, the approximate flux distribution 
between the magnet poles is shown. Considering positions 1 and 3 
(equivalent also to 5 and 7), it will be noted that in each case the 
flux through the armature core is zero. Furthermore, for the inter- 
mediate forms 2 and 4 (also 6 and 8), the direction of the fiux 
through the core is alternately positive and negative; that is, in 
position 2 the flux flows upwards, and in position 4 downwards. 
In other words, the flux through the armature core reverses its 
direction four times during each revolution of the sleeve, giving 
four sparks per revolution. A magneto of this type is sometimes 
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called a two-cycle machine. The flux wave, plotted in fig. 6. 
crosses the zero line. at four points 90° apart, which correspond to 
the sleeve positions 1, 3, 5 and 7. 

The maximum value reached by the flux wave is approximately 
32,000 lines. This is the actual flux which links itself with the 
primary and secondary windings carried by the fixed armature core. 
Assuming a leakage coefficient of 1'4, the magnet fux works out at 
45,000 lines. 

The flux density in the magnets = 
the armature core 8,500 lines. 

These figures are very high for an inductor type of magneto, 
although they are lower than the ‘figures worked to in a magneto 
with rotating armature. The difference is accounted for by the 
fact that in the type “A™ imagneto—as in all inductor-type 
machines—there are four air-gaps in that portion of the magnetic 
circuit lying between the pole faces. as compared with only two 
gaps in the two-spark rotating-armature type of magneto. The 
increased reluctance due to the larger number of air-gaps naturally 
means that the available flux is smaller, using magnets of 
corresponding size and strength. y 

Having determined the flux wave, it is easy to compute the 
induced voltage wave resulting from the rotation of the sleeve, 
assuming that the contact-breaker is inyperative and the primary 
short-circuited ; or the flux wave can be calculated from the voltage 
wave, as in fig. 6, in which the voltage wave is reproduced from an 
oscillogram at 1,000 R.P.M. 

In the secondary coil a voltage is induced by the rotation of the 
-Iveve, which conforms in shape to the primary voltage wave, but 

< maximum voltage is higher in the ratio of the windings, which 


5,900 lines per sq. cm., and in 


in this magneto is very high, the maximum secondary voltage 
being about 3,000 volts at very high speeds. The maximum value 
is reached just after the sleeve has passed position 1, fig. 5, which 
the author calls the ‘dead centre,” the phase displacement 
being 3°. 

The author has plotted the primary current curves for six speeda, 
ranging between 100 and 3,000 R.P.M., on the basis of the open- 
circuit primary voltage, fig. 6, and the primary self-induction curve, 
fig. T. i 

These curves, fig. 8, show that the maximum value of the 
primary current increases with the speed, very rapidly at low 
speeds, but hardly at all when the speed is high. In fact. at 
abnormally high speeds the maximum value will actually fall of. 
owing to the damping caused by the eddy currents induced in the 


CURVE 1.—SHORT-CIRCUIT CURRENT CURVE 
» -2.- OPEN-CARCUIT VOLTAGE CURVE 


NOTE. -CURVES 3 AND 4 ARE SIMILAR CURVES FOR 
CORRESPONDING BOGCH TYPE MAGNETO (Hi & 


rotating iron segments, which have the effect of preventing the flux 
in the stationary armature core rising to its proper maximum value 
after each reversal. It is important to note also that the maximum 
point on the current curve is, as it were, displaced forward in the 
direction of motion as the speed is increased. 

The difference between the curves corresponding to the fully 
advanced position of the timing lever (fig. 8), and to the fully 
retarded position respectively at any particular speed is very small. 
For full advance the position of the rotating sleeve at “break” i 
shown on fig. 8 by the dotted line a, and by determining wher 
this line intersects the six curves, the maximum current I, for each 
speed can be found. For the fully retarded position of the timing 
lever, the contacts close at 17° instead of 32°, and the “ break ” is at 


TIMING LEVER, 
FULLY RETARDED. 


TIMING LEVER, 
FULLY ADVANCBD. 


224° instead of 74°. The maximum voltage is proportional to 
Is, and by plotting the latter against the speed, a curve represent- 
ing the variation of voltage with speed is obtained (fig. 9): the 
upper curve represents the variation in the maximum available 
energy with the speed (4 L I”). 

Maximum sparking voltage and spark energy curves obtained 
by experiment are plotted in fig. 10. | 

Experiment has shown that under normal working condition 
a new sparking plug requires about 3,500 volts to cause a spark 


, to jump between the electrodes when the piston is in the firing 


position and the compression is about 80 lb. per aq. in. It is there 
fore interesting to note that this voltage is given by the magnel 
at the very low speed of 60 R.P.M., the point being indicated on the 
curve. The normal running speed is 1,800 R.P.M. The energy 
output per spark was determined by a calorimetric method, aa 
was about 80 per cent. of the calculated value (fig. 9), & 
remainder being dissipated’ in the iron masses in the magnet! 
circuit and in the windings. Oscillograms reproduced in the papit 
show that the actual value of I, agrees substantially with the cal 
lated value in every case. 

On determining the value of the armature core flux, it is fomi 
todiminish gradually as the speed is increased, due to eddy curresté , 
set up in the masses of iron, which cause the energy curve to dnp 
at about 1,000 R.P.M.; this effect can be reduced more readily is 
the polar indùctor type of magneto by careful attention to tr 
design. The rotating-armature type of magneto standardi 
Bosch is a very bad offender from this standpoint ; in one of È 
Bosch Co.'s latest magnetos, at 4,000 R.P.M., the flux fell of 
23 per cent. - 

In fig. 11, curve 2 shows the relationship between the R.M.S, 1% 
of the open-circuit primary voltage, and curve | the sho 


a 
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primary current, with the speed. The shape of the voltage curve, 
which would otherwise be a straight line, shows that the armature 
core flux falls off as the speed increases. The dotted curves 3 and 4 
relate to a Bosch magneto of corresponding type. A very good 
idea of the probable operation characteristics of a magneto can be 
gathered from the value of the open-circuit primary voltare at a 
definite speed ; the B.T.H. Co. measure the voltage of every magneto 
at 2,000 R.P.M. immediately after maynetising, with and without the 
secondary short-circuited, and the values must not fail below a fixed 


EFFICIENCY CURVE 


EFFICIENCY 1%) 


OUTPUT (WATTS) 


—* 
b 


Fic. 13, 


minimum in the latter case, or drop more than a certain per- 
centage in the former. A large percentage drop indicates that the 
magnets have low coercive force. 

Fig. 12 shows some oscillograms which have been plotted in the 
form of circle diagrams, the duration of the H.T. spark being 
indicated ; the diagram enables one to form a mental picture of 
the growth of the currents induced in the primary and secondary 
during one revolution of the sleeve inductor. 

Fig. 13 gives curves showing the variation of driving power, 
and output, in watts, and the etficiency, with the speed. 


(To be continued.) 


REVIEWS, 


Advanced Text-book of Magnetism and Electricity. By R. W. 
Horcuinson, M.Sc., A.M.I.E.E. London: University 
Tutorial Press. In two volumes. Price &s. 6d. complete. 


The issue of a comprehensive advanced manual of mag- 
netism and electricity from the pen of the joint author of 
Davidge & Hutchinson's “ Technical Electricity ’’ is an event 
of some interest to the student of physics. It is, perhaps, 
unfortunate that the publication should occur when the 
number of such students is so seriously depleted by the 
claims of war-work at home and abroad. The fact that Mr. 
Hutchinson's book is to be regarded as a kind of lineal suc- 
cessor to Dr. Wallace Stewart’s ‘‘ Higher Text-book of Elec- 
tricity and Magnetism ’’ also raises our expectations with 
regard to it. 

In his preface the author states that the aim of the book 

is to give “a clear and comprehensive account of the main 
principles of the subject based on accurate scientific defini- 
tions and embodying the distinctive results of modern re- 
search.” Both the experimental and theoretical sides of the 
work have been fully treated, and great care has been 
taken to deal adequately with the many difficulties which, 
in the present state of our knowledge, must necessarily arise 
in connection with the theoretical explanations of the various 
phenomena. The scope of the book is that of the final 
degree examinations of the universities, and consequently 
a knowledge of the subsidiary mathematics up to and includ- 
ing the notation and first principles of the calculus has been 
assumed throughout. Although intended for advanced stu- 
dents some of the elementary sections are treated at length, 
and there is no doubt that, as the author anticipates, the 
student who feels that he already has a sound knowledge of 
these fundamental principles will appreciate a revision on 
scientific lines. 

The first volume deals with magnetism and electrostatics. 
Some of the earlier sections in both of these subjects are 
reminiscent of Stewart's ‘‘ Higher Text-book,’’ but even these 
».lementary and fundamental matters have been brought 
thoroughly up to date and reference has been made to recent 
re searca. 

‘The first two chapters in both subjects are entitled ‘' Funda- 


nental Phenomena” and ‘Fundamental Theory.” The. 


ormer gives an introductory survey of the whole subject 


from an experimental point of view, and the latter deals 
with the mathematical basis on which subsequent chapters 
depend. There is very little that we have been accustomed 
to regard as inseparably connected with Sir J. J. ‘Thomson's 
‘* Mathematical Theory” that Mr. Hutchinson has not 
covered, and in many cases he has extended the usual mathe- 
matical investigations to special cases, and given proofs and 
definitions which will be appreciated by students for their 
neatness and brevity. A few notable examples of this per- 
spicuity of diction combined with scientific accuracy of defini- 
tion may be mentioned. Section 88, on field strength, unit 
field, tubes of force, and induction, deals with the intricacies 
of Maxwell tubes, tubes of induction, and Faraday tubes in 
a very masterly manner; forces between small magnets and 
magnetic shells are also well done, and the development of 
the idea of potential in both magnetism and electrostatics 
leaves nothing to be desired. 

Chapter III, on magnetism, deals with magnetic measure- 
ments. All the usual magnetometric methods are given, but 
it is remarkable that the measurement of magnetic fields by 
search coils, bismuth coils, and the methods due to Du Bois 
and Lippman are not even mentioned, the only methods of 
measuring field strengths given being those of the deflection 
and oscillation magnetometers. l 

The remaining chapter on magnetism, that on terrestrial 
magnetism, is a very complete treatment of the subject. The 
dip circle is usually dealt with at length in such manuals, 
but it is seldom that the Kew magnetometer receives a fair 
share of attention. Here, however, the methods of deter- 
mining all the magnetic elements are very carefully described 
and illustrated, and some account is also given of magneto- 
graphs and the question of variations in these elements. An 
interesting paragraph outlines the various theories of terres- 
trial magnetism and the present-day attitude towards them. 

In addition to the chapters already indicated, the electro- 
statics section includes important chapters on condensers and 
capacity, instruments (from the historic Coulomb balance to 
the most recent forms of electrometer), measurements (in- 
cluding the important experiments of Silow, Aron and Cohn, 
and Boltzman and Hopkinson on specific inductive capacity), 
and atmospheric electricity. 

The second volume deals with electro-dynamics. The 
earlier chapters on cells and the properties of currents are 
thorough expositions written along the usual lines. The 
author is particularly clear and exact in his statements con- 
cerning units—a subject in which a little knowledge is a 
very dangerous thing—and he deals very fully with the more 
recent theories and experiments concerning the chemical 
effects of the current, even concentration cells and the Lipp- 
man electrometer receiving a fair share of attention. The 
chapter on thermo-electricity is one of the best in the hock, 
and incidentally reveals by its methods and nomenclature 
the author's alma mater! 

A separate chapter is devoted to electrical measurements, 
and a further chapter to the measurement of inductance. 
The concluding paragraph of the latter 1s worth quoting, be- 
cause it tells us at once that Dr. Hutchinson is not one of 
those teachers who forget that they were once students :— 

“ The student who works through the preceding tests 
will come to the conclusion either that he is a poor experi- 
menter, or that the apparatus is wrong—probabjy the latter. 
Both conclusions may possibly be correct, but the methods 
are nevertheless troublesome and unsatisfactory at the best. 
Newer methods, depending on the employment of alternating 
currents, are being developed.” He then mentions briefly 
the methods depending on Campbell's vibration galvanometer. 

It is, of course, expected of such a text-book as this that 
it will not only deal with the principles and practice of mag- 
netism and electricity as they were understood by our fathers, 
but that it will also give introductions to those great out- 
lying tracts of knowledge which are now of such gigantic 
importance as to merit whole literatures of their own. Such 
are alternating currents, electrical oscillations and waves, 
the passage of electricity through gases, and radio-activity 
and the electronic theory. 

It is to these subjects that Mr. Hutchinson devotes the 
last 180 pages of his second volume. He gives brief historical 
accounts of each subject, discusses the principles, and describes 
the chief experiments, and refers to the directions along 
which controversy and research are proceeding. The whole 
of this part of the book appears to us to be above criticism, 
and no student will regret the source of his first instruction 
in these matters if he reads from this book. The author 
would be the last to claim any finality for the views expressed 


- in these chapters, and the student may be warned against 


dogmatism in approaching these borderlands of physical 
knowledge. Mr. Hutchinson has given a fair statement of 
the condition of electrical theory as it is to-day—to-morrow 
will have theories of its own. 

Every chapter in the book has a series of exercises at the 
end, many of which are taken from university examination 
papers, including the honours papers. There is also an 
appendix of useful tables, and a brief bibliography. Both 
volumes have some striking features, and, what is of far 
greater importance, they lack no essential of a sound and 
usefal text-book. The two parts are not sold separately, but 
the price charged for the complete work is extremely 
moderate.—P. H. S. K. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


FRANCE, ALGERIA, AND TUNIS.—The Ministerial 
Decree of April 13th restricting the importation into France 
and Algeria of goods from foreign countries has been modified 
by further Decrees, dated July 8th and 13th, the effect of 
Which is to make it necessary for French iniporters to obtain 
a special licence from the “ Comité des dérogations aux prohi- 
bitions d’entree’’ of the Ministry of Commerce, for merchan- 
dise other than that specified (food products, manures, fuel, 
agricultural machinery, &e.) which was not actually shipped 
prior to July 9th. 

Under a Presidential Decree of June 15th fees are now 
being charged for both import and export licences in France. 
For imports other than by parcel post and for imports by 
parcel post, consisting of 10 parcels or more, the fee is 5 
franes per licence; for less than 10 parcels by parcel post, 
the fee is 50 centimes per parcel. Similarly, in the case of 
export licences the fees are 2 franes per licence and 20 cen- 
times per parcel, respectively. 

Fees at the same rates are being charged in Tunis as from 
July Ist. 


TRANSIT OF GOODS THROUGH FRANCE TO 
SWITZERLAND, ITALY, AND SPAIN.—It has been oft- 
cially announced that the transit arrangements for goods sent 
viá France to Italy and Spain have now been made similar 
to those in force for goods going to Switzerland. Goods 
which are not prohibited to be exported from the United 
Kingdom to Italy and Spain, but which are prohibited to 
be exported from France to those destinations, can now be 
sent under the ‘ pink certificate ” 8.45 B, which will satisfy 
the French Customs authorities, and will ensure that the 
goods shall not be detained by them. The certificates are 
handed to the master of the ship conveving the goods to 
France, with a notice stating that they must be delivered 
to the Customs authority at the port of discharge, and that 
failure to do so may lead to the detention of the goods. 

Applications for licences in respect of such consignments 
should be addressed to the War Trade Department, and 
special attention should be drawn to the fact that the goods 
figure on the French list of prohibited exports, and that it is 
proposed to ship the consignment to Italy or Spain vid 
France, and not direct by sea. In the case of Spain, how- 
ever, the arrangement will not apply to consignments of goods 
which exceed half a ton in weight. 


A full statement of the regulations now in force respect- 


ing the transit through France of goods sent from the United | 


Kingdom to Switzerland, Italy, and Spain. rid France, is 
published in the official Board of Trade Journal. Firms inter- 
ested should consult the Journal, or they can obtain full 


information from the Department of Commercial Intelligence, 
73, Basinghall Street, E.C. 2. l 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED.) 
Compiled expressly for this journal by Messrs. W. P. THOMPSON & Co., 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


13,282. “ Sparking plugs.” E. T. Cottincuam & F. W. 
tember 17th. 

13,286. *“ Electric furnaces.” H., ErcueLLs, H. A. Greaves, anb T. H. 
Watson & Co. September 17th. 

13.311. *“ Armatures for dynamo-electric machines. Britis WESTINGHOUSE 
Evecrric & Manxuracturinc Co. (Westinghouse Elcctrig & Manufacturing Co., 
U.S.A.) September 17th. 

13,318. +“ Electric ip G. 
E. TURNBALL. September 17th. 


A. SMITH. Sep- 


13,331. *" Holders for electric incandescent lamps.” C. Wirt. 


13,332. “Mechanism for limiting movement in electro-mechanical cranes, 
drawbridges, dam gates, &e.™ ÅLLMANNA SVENSKA ELEKTRISKA AKTIEBOLAGET 
AND E. H. Lixpstom. September 17th. 


13,344. “ Means for securing shade covering to clectric filament lamp.” 
A. SCHOFIELD. September 18th. , 

13.353. “ Magnetic seaplane torpedo.” W. J. Ruones. September 18th. 

13,358. “ Electrice tramway trolley wire finder and trolley wheel adjuster.” 
D. A. Harin & R. Lancaster. September 18th. 

13,369. ‘Sparking plugs for combustion or explosion motors.” G. A. 
Parwant. September 18th. 

13,378. ‘“ Sparking plugs for internal-combustion engines."’ E. ALLEN, 
AUTOMATIC TELEPHONE MANUFACTURING Co., F. W. Mayes & A. C. SPENSER. 
September 18th. 

13,386. ‘ Distributors for high-tension ignition systems.” G. S. Howsanp. 
September 18th. 

13,392. “ Telephone systems.” Automatic FE.ectric Co, U.S.A. September 
18th. 

13.399. “ Electrical and mechanical apparatus for direct-current motors.” 
G. Paratorr. September 18th. (Italy, October 9th, 1916.) 

13,406. © Manufacture of composite bimetallic articles.” Brirtisn Tomson. 
Houston Co, (General Electric Co., U.S.A.). September 18th. 

13,407. “ Liquid rheostats.” Tcrasic Erecrric Co. (Cutler-Hammer Manu- 
facturing Co., U.S.A.). September 18th. 

13,420. * Accumulator electrode grids.” Apex ELECTRIC ACCUMULATOR Syn- 
DICATE & S. Winttnrr. September 18th. 

13,425. “ Speed-controlled electrically-operated machines.” H. H. Jerrcorr. 
September 19th. 

13,441. “ Apparatus for electrolysis of water.” 
19th, 


September 


K. Kiwcra. September 


13,451. “Sparking plugs, &c."" T. Crossze & Sons ano H. R. Wrrks. 
September 19th. 

13,462. ‘ Electric are carbons.” W., Thompson. September 19th. 

13,463,‘ Acrial illumination.” W. Tuowpson. September 19th. 

13,469. “ Manufacturing electric incandescent lamps, &c.™ Britisa Tnom- 
son-Houston Co. (General Electric Co., U.S.A.). September 19th. 

13,473. “ Rectification of alternating currents of electricity." S. A. Por- 
LocK. September 19th. 

13,474. “ Electric water beaters.” W. J. Sms. 

13,475. “ Electric thermostat.” W. J. Sims. 

13.476. “ Electric changing switch.” W. J. Sims. September 19th. 

13,520. “ Electric flash lamps.” C. R. Hatt. September 20th. 

13.527. “Armature without commutator for direct-current machines an3 
single-phase motors.” O. LicerTti. September 20th. 

13,536, ©“ Mepnetic induction wire.” C. H. Breyton. September 20th. 

13.541. “ Telephone exchange systems.”  WesteRN TeLeukapu Co. Sep- 
tember 2rth. (U.S.A., September 22nd, 1916.) SSES 

13,542 & 13,543. " Means for supporting electrodes in ionic tubes for use 
ia wireless telegraphy, &c.” O. Durpe & Oskam-ROBERTSON Laup WORKS. 
September 20th. 

13.544. * Electrice furnaces.’ Brimisu = Tuomson-Hovustos Co. (General 
Electric Co., U.S.A.) September 20th. 

13,547. " S R sppartuat' G. T. FPotnorr. September 20th. 

13,551. “ Trolley wire systems for electric railways, tramways, &c."— P. 
Dawson & F. W. Fawpry. September 20th. 

13,566. ‘Tilting adjustment gear “Yor electric furnaces. J. H. Twipei. 
September 21st. 

13,6153. " Electric switches.” C. G. Bennett & H. Garne. September 21st. 
13.616,“ Electromagnetic lockout switch.” R. P. Bossos: anD A. West 
anp Co, September 2ist. 5 
13.627. © Security or locking devices for electric incandescent lamps. 

Beļsjasis Enecrric, Lip., & E. Fow rer. September 21st. 
13.631. " Electrical distributors.” F. L. Houtister, September ist. , 
13.633. “ Keved interrupter or cut-out for electrical installations or appli- 
ances on motor cars, &c.° C. F. T. Craxtos & E. J. Craxton. September 
21st. 
13,677. “ Ampere-hour meters.” Britis WestincHouse Exectric & Maxu- 
FActURING Co. (Westinghouse Electric & Manufacturing Co., U.S.A.. 
13.681. ‘Detective and protective devices for electric cables." C. J. 
Beaver, E. A. Cuarewont & A. F. W. Rictarps. September 22nd. 


September 19th. 
September 19th. 


ê 


a 
PUBLISHED SPECIFICATIONS. 
1916. 
The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will taken. 


7,444. ENGINE-STARTING Systams. C. F. Kettering & W. A. Chryst. May 
25th, 1915. (100,541.) 

12,044. EvrctricaL Fuses AND PARTS APPERTAINING THERETO. A. Crawford 
and W. Preston. August 25th, 1916. (109,072.) 

12,045. Evectrican Fuse Boarps or Systems. A. Crawford & W. Preston. 
August 25th, 1916. (109,073.) 

12,074. Distanck AND Sreeb INpicators FoR Snips. K. T. F. Jung. August 
25th, 1915: (101,297. ` 

12.229. E Arparatus. W. J. Davis. January 3rd. (103,106.) 

12,231. INpuction Exectric Motors. G. Pestarini. August 29th, 1916. 
(109,087.) 

12,236. PROPULSION OF SHIPS AND SIMILAR VESSELS. H. de M. Snell. 
August 29th, 1916. (109,089.) 

12,267. Coa anp LIKE Cuttinc Macimxes. F. E. Van Slyke. August Jkh. 
1916. (109,092.) : 

2,316. Trouiry Pores ror Exectric CARS AND THE LIKE. 
August 31st, 1916.  (109,098.) 

12,350. Systems oF Exectric Motor Cosrro.. British Thomson-Houstor 
Co., H. C. Hastings & H. F. Farmer. August 31st, 1916. (109,101.) 

12,710. AERIALS FOR USE IN WIRELESS TRLEGRAPH OR TELEPHONE SysTENsS. 
C. D. J. Dunning. September 7th, 1916. (109,111.) 

13,142. Errerric Battery Cels. C. Kelway-Bamber. 
1916. (109,122.) 

14,041. Winoincs or ELectRIC ĮNpUcTtancee COILS AND OTHER AFPARATUS. 
British Thomson-Houston Co. (General Electric Co., U.S.A.). October 3r3. 

16. (109.129. . 
his eee Frxpers. Metropolitan Carriage, Wagon & Finance Co.. 
W. G. Wilson & W. A. Tritton. October 19th, 1916. (109,138.) 

15,337. Evectric Joint-makInc Wasuers. C., J. Beaver & E. A. Claremont. 
October 27th, 1916. (Addition to 10,023/16.) (109,142.) 

16.518. INTERRUPTERS FOR IGNITION Dynamos. C. T. Mason. June I&h, 
1915. (Divided application on 8,584/16.) (102,268.) 

18.506. Exectric INcanpescent Arc Devices. British Thomson-Houstoa Co. 
(General Electric Co.. U.S.A.). December 27th, 1916. (Cognate applicancn 
on 18,507/16.) (109,188.) 


T. Warsop- 


September 15th. 


1917. 


177. Contact Maker? AND INTRRRUPTER FOR Ecectric Icnxton Sys7ivs 
W. J. Mellersh-Jackson (Phillips-Brinton.Co.). January 4th, 1917. (109,18) 

4,573. APPARATUS FOR STARTING ENGINES, „MORE PARTICULARLY Heat ENcINSS. 
Akt. Brown, Boveri et Cie. April 18th, 1916. (105,910.) ; 

7,636. APPARATUS FOR PRotEctING ELectric INnstattations. G. Giles. Moy 

1916. (109,237. | 
wer ae 3 Havuitnc MACHINERY. Siemens Schuckertwerke G:s- 
June 10th, 1916. (Addition to 101,407.) (107,766.) 
\ 


Packing Glassware.—American cut glass, especially the 
cut glass with silver trimmings, is winning an enviable place in the 
Peruvian market. Shipments of plate glass are liable to have dropped 
upon them at any time a ton or two of other goods; the Belgian 
manufacturers have demonstrated that glass can be packed to met 
this condition. The only thing to do is carefully to pack the 
product tightly in a light case, which must be enclosed for expor: 
in an outside case of strong lumber, made large enough so that an 
ample cushion can be provided on all sides of the inside case tha: 
contains the glass. This cushion will receive the shock of blows. 
and distribuée the impact. 

Instead of having the ends and sides of the inside case paralle! tv 
the outer one, it is preferable that it should lie diagonally, so that 
two opposite corners may touch the outside case, and two other 
opposite corners have an amplecushion. In this manner, it is gaid. 
glass can be packed for export to any point along the coast, without 
the least danger of breakage.—Scientific American. 
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Addison, the Minister for Reconstruction, clearly 
indicated that he appreciated the importance of the 
ample provision of serviceable industrial informa- 
tion for the use of men who are competent 
in a particular business. Trade and technical 
journalists who, through good and bad report, have 
made this their specialised vocation may welcome 
this recognition of their service by those who 
are leading in the work of preparation for a 
period of efficient reconstruction. During the 
past three years, when the country ‘“‘has been 
handicapped to a tragical degree by the absence of 
necessary scientific and industrial information of a 
serviceable kind,” the technical and trade journals 
have been enabled to play a more important part in 
the national organisation than was ever before their 
privilege. Those which have been directly dealing 
with the electrical, engineering, and other muni- 
tions industries which have been serving the national 
purposes in ‘‘an engineer’s war,” know well enough 
how valued their assistance has been by thousands 
of professional men and by hundreds of thousands 
of other workers,-not only when given in the form 
of published articles, but also in the form of private 
correspondence in which funds of expert informa- 
tion have been freely drawn upon by the editor and 
imparted to the inquirer. This may bè described as 
direct national service helping materially in the eff- 
cient and expeditious equipment of works, the instal- 
lation and running of plant, and speeding up the out- 
put of munitions of war. In addition to this, as our 
own ‘experience has shown, established journals 
have been turned to not once or twice, but hundreds 
of times by those in Government Departments who 
knew where they could ascertain essential informa- 
tion which was not in the archives of our pre-war 
Governmental intelligence departments. The large 
number of men of technical qualifications and 
industrial and commercial experience who, leav- 
ing their private callings, have taken up em- 
ployment on war service in some department or 
other requiring their specialised knowledge and 
abilities, have known just where to put their 
hands on the trade journal editor who could help 
them, and this information, passed on by them to 
permanent civil service officials, has raised the pres- 
tige of the specialised organs very materially both 
in the present and for the future. It may still be 
felt that the usefulness of this branch of service 
has not been adequately recognised by some in high 
authority, but the fact remains that one of the best 
servants of the State, working more or less silently 
and often quite unobtrusively, though always most 
eagerly, has been the technical Press. 

Dr. Addison, in his speech, showed that in order 
to pay for the war it is necessary for the different 
trades and industries of the Allies to organise more 
and more for the production and dissemination of 
useful and necessary information. He urged the 
great trades to take up the question of promoting 
scientific research in particular industrial processes, 
and in this connection he considered that the public 
libraries could perform valuable work by placing 
information useful to the industries of various dis- 
tricts, at the disposal of the communities in those 
districts. Here it will be recognised that the technical 
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and trade Press and books have an important func- 
tion to fill. We believe we are correct in stating that 
technical books relating to all matters having any 
bearing on war productions have been in enormous 
demand during the war, and the needs of the 
future, when technical study and manufacturing 
are able to return to a more normal course, will be 
very considerable. Nothing can supersede the work 
of the competent author of all kinds of technical 
literature. This point was recognised by other 
speakers at the meeting of the Library Association, 
which had before it several resolutions dealing with 
the establishment of commercial and_ technical 
libraries. Mr. MacAlister remarked that while com- 
mercial libraries were quite a recent development, 
we Had always had technical libraries in some form. 
He suggested, however, that they needed to be 
developed in several directions to become efficient 
aids to the arts and manufactures of this country. 
He mentioned that the possibilities of the technical 
library in aiding research, discovery, and invention 
had never been fully realised in England; we fully 
agree with this statement, which we commend to 
the notice of British manufacturers. 

In how many engineering works in this country 
will be found a library of technical books, selected 
under competent advice, and comprising the best 
and most up-to-date treatises and works of refer- 
ence bearing upon the particular branch of industry 
concerned? Where such a library exists, are its re- 
sources available to the technical staff, the designers 


and draughtsmen, and the accountants of the estab- . 


lishment, or are they locked up in the-manager’s 
room and jealously withheld from the hands of his 
subordinates? There may be ona shelf in the D.O. 
a few well-thumbed and dilapidated old friends such 
as ‘Unwin’s ‘“‘ Machine Design,” Rankine’s “ Civil 
Engineering,” and so on,. but these only serve to 
emphasise the lack of an adequate modern reference 
library; and even if the books were there, would the 
draughtsmen be permitted to consult them freely 
and often, without incurring reproof for “ slack- 
ing 990 $ ~ 

It is our contention that in every such establish- 
ment a well-equipped technical library should be pro- 
vided and carefully kept up to date, and that the 
engineering staff should be encouraged to make full 
use of it in the performance of their duties. The 
provision of duplicate copies of standard works, to 
be lent to the men for home study, would also be 
a wise procedure, and would abundantly repay the 
cost, comparatively trifling to the firm, but prohibi- 
tive to the junior members of the staff. The ex- 
ample of the Institution of Electrical Engineers, 
which has added to its magnificent collection of 
books a lending library for the use of its members, 
is well worthy of emulation; the system has proved 
highly successful, many hundreds of books being 
borrowed each year. 


DuRrING the past year or two con- 

An siderable attention has been given 
Electroculture in this country to the possibilities of 
Committee. electroculture in the shape of in- 


creased and improved crop produc- ` 


tion, and, in addition to the recognised experimental 
stations, many more or less experienced investi- 
gators have installed apparatus with a view to per- 
sonally exploring what has for many years been an 
attractive, though little known, branch of electrical 
science. The war has undoubtedly been responsible 
for the sudden accession of interest in this subject, 
as in agriculture generally, but it has also added to 
the difficulties naturally attendant on such a situa- 
tion. We have, for instance, often felt, and pri- 
vately urged, that adequate steps should be taken 
to secure (1) co-ordination of effort amongst those 
engaged in these experiments, (2) that any neces- 


sary knowledge gained by past experience in the 
operation of such installations should be.in the pos- 
session of all investigators, and (3) that the results 
obtained and all essential data connected with the 
year’s work should in every case be tabulated, so 
that they can readily be utilised in the interests of 
future progress. The case is distinctly one where 
the co-operation of all directly concerned will ad- 
vance matters in the national interest, and for this 
reason the movement which is now understood to 
be taking shape for constituting a committee under 
the Board of Agriculture, on which engineering, 
scientific, and agricultural interests will be repre- 
sented, with a view to securing the above object, as 
well as deciding on suitably-priced standard appa- 
ratus, and promoting investigation of the technical 
problems involved in the application of the electric 
discharge, must be regarded as a logical -one, 
though somewhat unexpected. 

Unfortunately, our experience of committees 
formed under the wing of a Government Depart- 
ment has been, up to the present, disheartening— 
the Board of Trade Electrical Committees are 
typical—and it would appear to be too much to ex- 
pect that a department with a record such as that 
of the Board of Agriculture will not automatically 
follow established precedent, and in effect delay, in- 
stead of facilitating progress. 

That the Board should support the formation of a 
committee in the public interest is a right and 
proper thing, but it should be understood that the 
results of its deliberations will be accessible to the 
public at any time, and that the Board’s only in- 
terest is that of a Department of State paid by the 
public to receive and act on, any recommendations 
made by the Committee. 

The Board should exercise no control whatever 
over the findings of the Committee, and it should 
be a sine qua non that investigators, acting on be- 
half of the latter, have no proprietary interest in the 
results of their labour other than that to which they 
may be legally entitled. 

The Board of Agriculture has for some years in- 
terested itself in a small way in electroculture, but 
we would ask whether it is not a fact that during the 
past year or so, public interest having been 
aroused, and the need for expert guidance having 
arisen, the Board’s advisers—presumably with its 
concurrence—have obstructed rather than assisted 
the development of the movement, which is intended 
to place electroculture on an industrial rather than 
a-laboratory basis? 

To put the matter plainly, we question the utility 
of the proposed committee—which can only cover 
ground which is clearly within the scope of the exist- 
ing I.M.E.A. Committee on the Development of 
Electricity in Agricultural Areas—and we hesitate 
to accept its suggested objects at their face value. 
The I.M.E.A., through its Agricultural Committee, 
has done more to promote the use of electricity in 
farming during the past six months than a Gover- 
ment departmentally-controlled committee would 
have accomplished in three years. This, together 
with the fact that the proposed committee will deal 
only with electroculture—which in itself will not fora 
few years be of so much importance to the farmer as 
the general applications of light and power—leads 
one to suggest that, instead of the Board going out 
of its way to form an overlapping committee to deal 
with matters already occupying the attention of an 
existing and much more practical body,. it should 
give its whole support to the latter with a view to 
developing it into what it will, if its objects, men- 
tioned in our issue of March 23rd last, are secured. 
become naturally, viz., a National Agricultural 
Electrical Committee, with sub-committees repre- 
senting all the various interests involved—electrical. 


scientific, agricultural, manufacturing, govem- 
mental, &c. 
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THE “EMPRESS WORKS” 


AMONGST the younger tims engaged in the manufacture of 
electric motors, the firm of E. Brook, Ltd., occupies 


Fic. 2.—BORING AND TURNING MACHINES AND LATHES. 


prominent position. It was founded 
at Hudderstield in 1904, for the pur- 
pose of making single-phase motors 
and starting gear, and, from small 
heginnings, quickly developed, new 
premises being occupied in 1905 to 
accommodate the growing business, 
which was extended to include the 
manufacture of three-phase motors in 
the following year. Branch workshops 
and show-rooms were also opened at 
Leeds and London in 1911 and 1912, 
and numerous agents were appointed 
in British and Dominion centres. 

In 1915 it was decided to erect a 


new works on up-to-date lines at Long» 


royd Bridge, and the factory was com- 
pleted in May last, thotigh the offices 
and some of the smaller buildings 
were not finished until last month. 
Provision has been made for the 
manufacture of motors up to 200 
H.P., with an output of 50 -motors 


of various sizes per week; up to 


ped 
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OF MESSRS. 
E. BROOK, LTD., HUDDERSFIELD. 


September 7th the firm had made 17,446 machines, aggre- 
gating upwards of 348,000 H.P., und the new works are 
already fully employed. The area occupied by the establish- 
ment is about 24 acres, 4,800 sq. yd. being available for 
extensions. The machine shop measures 168 ft. x 168 ft., 
and has a floor area of 3,048 sq. yd.; iron and brass 
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Fig. 4.—WINDING BAY. 


foundries are provided at the rear of 
the machine shop, the former covering 
an area of 120 ft. x 40 ft., and the 
latter 40 ft. x 25 ft., with a modern 
equipment of moulding machines, 
compressed air and  sand-blasting 
plant, &c. 

The accompanying views show the 
„interiors of some of the departments, 
which are equipped with a variety of 
lathes, planers, boring and turning 
machines, radial drills, &c., in most 
cases with a separate motor driving 
each machine, The main bays are 
traversed by electric cranes, and port- 
able cranes are provided in the winding 
shops, as well as electric lifts to the 
higher floors. 

The test room is provided with a 
switchboard and transformers, ` which 
enable motors to be tested with one, 
two, and three-phase current at from 
50 to 800 volts, 45 to 100 cycles per 
gecond ; special braking appliances 
have also been installed to facilitate 
test runs. ! 
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Fic. 3.—LARGE LATHES AND PLANERS, 
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“+ Fhe buildings are heated throughout on the low-pressure 
hot-water system, and ın other respects special attention has 
been devoted to the welfare of the employés, with whom the 
management have always maintained most cordial and kindly 
relations ; a canteen is provided, with hot-water supply and 


+ ae 
E ie 


eat 


yt 
vers ya sa 
abe A 
4 ~ 


ws 
= 


i 
~ Sr 


ae 


ENE R 
an tis 


rast Re 


be A | 


Mae i 
or 


ie 


; > payee 
a ao SF owe. 
$ 3% 4 


> _ . 


Fic. 5.—Tes1iIva SWITCHBOARD. 
~ 


a well-equipped kitchen, comfortable dining rooms, and 
lavatories, and meals are served to about 100 employes 
daily ; in addition, the canteen is opened for half an hour 


Fic. 6.—CANTEEN KITCHEN. 


-æ 


diring the morning and again in the afternoon for light 
refreshments. 

The new works were designed by Messrs. J. B. Abbey 
and Son, architects, Huddersfield, and were erected under 
their supervision; on Saturday last they were formally 
opened by Mrs. Ernest Brook, in the presence of a number 
of visitors. 


w. 


Electric Steel Manufacture in Denmark.—A company 
has been formea in Denmark, with a capital of 600.000 kronen. for 
the manufacture of steel from scrap, which is being melteł and 
refined, with a little new iron added. It is said to be the same 
process which the Krupp works use for the manufacture of their 
best guns. To commence with, the new undertakiny will confine 
its work to the production of smaller articles, machine parts, Kc. 
Scrap is said to be available in sufficient quantities, but up to now 
it has principally been exported to Sweden. The new company, 
consequently, is fairly independent of foreign supplies, which is a 


very important point under the present circumstances. Operations 


will commence probably by the end of November, and work is 


expected to be in full swing by the beginning of the new year.— — 


Engineering. 


© Central Empires. 


THE FIXATION OF ATMOSPHERIC 
NITROGEN. 


NITROGEN is one of the four elements indispensable to 
animal and vegetable life, and the average adult consume 
from 10 to 20 grammes per diem in one form or another. 
It is a curious fact, however, that the majority of plants 
cannot abstract (or “ fix”) gaseous nitrogen from the 
atmosphere, but have to draw their supply of this clement 
from nitrates in the soil. Nitrates thus consumed may le 
replenished by natural manures, but the tendency is to use, 
more and more extensively, artificial fertilisers containing 
nitrogenous compounds made by the fixation of atmospheric 
nitrogen. In addition to the practically illimitable demands 
of agriculture for nitrates, chemical industries use ever greater 
quantities and varieties of nitrogen compounds, The old 
conception of nitrogen as a particularly inert element has 
had to be modified since the electric furnace showed it to 
combine readily with many substances at temperatures 
exceeding 1,000° C., with the formation of compounds which 
have many valuable applications. : 

Sourres of Nitrogen —NÑitrogen compounds exist in 
small quantities in the soil, and are a product of vegetable 
decay. A very small quantity of nitrogen (about 12 lb. 
per acre per annum in this country) is carried into the soil 
by rain, in the form of dissolved compounds produced by 
electrical dischargés. The activity of various bacteria is 
responsible for withdrawing much larger quantities of 
nitrogen from the atmosphere, but still not nearly enongh 
for the needs of modern agticulture (for instance, an average 
crop of wheat withdraws from the soil about 535 Ib. of 
nitrogen per acre). The guano deposits in Peru and on the 
island of Majorca are exhausted, and it is unlikely that tbe 
Chilean nitrate beds would last for more than another 
century or so at the pre-war rate of consumption ; nor is it 
likely that any other natural deposits of similar magnitude 
will be discovered. In view of the rapidly increasing con- 
sumption of nitrates, it is of immediate importance to see 
that artificial means are available for producing the whole 
of the requisite supply. 

One industrial source of fixed nitrogen lies in the distilla- 
tion of coal. The latter contains 1 to 14 per cent. of 
nitrogen, and during distillation in a closed retort, 15 to 
20 per cent. of this nitrogen is converted to ammonia. 
From 100 tons of coal there may be obtained about 1'2 tons 
of ammonium sulphate, containing 20 to 21 per cent. of 
nitrogen. This sulphate may be converted easily into 
nitric acid (for use in making explosives, dye-stofs. 

e perfumes, &c.), or it may be used as a fertiliser, and is then 
readily converted to nitrate in the™®il. For some time 
this was the only industrial source-of fixed nitrogen, but 
the quantity thus available ïs limited (especially whilst » 
much coal is burnt without by-product recovery), hence the 
attention which has been paid to fixing nitrogen from that 
inexhaustible reservoir, the atmosphere. 

The world’s production of sodium nitrate has ranged from 
2,000,000 tQ 2,700,000 tons per annum since 1908; and 
the production of ammonium sulphate increased steadily 
from 852,000 tons in 1908 to 1,610,000 tons in 1913, since 
when no statistics are available. The increasing cost per 
ton of these materials formed an additional incentive to the 
synthesis of nitrates from atmospheric nitrogen, and great 
advances have been made in the technique of producing 
nitrogen compounds since the war bronght about such an 
unparalleled demand for explosives. But for the pr- 
ficiency attained by Germany in this respect,.the war would 
have been ended before this by lack of explosives in the 

Germany imported more than 500,00) 
tons of Chile nitrates during the first half of 1914, but itis 
probable that none of the belligerents will import much 
Chile nitrate after the war. In other words, the fixation of 
atmospheric nitrogen is an established industry, meeting or 
capable of being extended to meet all requirements. 
Firation Processes.—Confining our attention simply te 
processes which are of proved industrial value, these mas 
be divided into three main groups :—(1) Processes for the 
direct oxidisation of atmospheric nitrogen—e.7., Bitkeland- 

Eyde, Schoenherr, and Pauling processes ; and the Hauser 

process for exploding/compressed gases. (2) Combination 
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Ì of nitrogen with hydrogen to form ammonia, as in the 
Haber process. (3) Fixation of nitrogen on metals or 
metallic compounds—e.g., Franck & Caro’s process for 
- fixing nitrogen on calcium carbide ; and Serpek’s process 
"for fixing nitrogen on aluminium. Whilst the processes of 
‘group (1) yield nitric and nitrous acids directly, those in 
groups (2) and (3) lead to ammonia—viâ cyanamide or 
nitrates. Since nitric acid and its salts are of great im- 
portance, methods have been devised for oxidising ammonia 
and obtaining nitric acid with almost full theoretical 
efficiency. 

Although almost the whole practical development of 
fixation processes has occurred during the past ten years, 
there were about 388,000 tons of nitrogen fixed during 
1916, cquivalent to about 2,450,000 tons of 154 per cent. 
nitrate, a production equal to, or greater than, that of Chile 
nitrate during the same year, Before the American Elec- 
trochemical Society in April, 1916, the world’s production 
of fixed nitrogen was stated as follows :— 


Tons of fixed nitrogen in— 1913. 1915. 
Oxidisation by arc ine wee 16,915 27,570 
Haber process ... de e. = 7,300 54,430 
Calcium cyanamide _... vee 59,490 190,000 

$3,705 272,000 


The data for 1915 are approximate, and certainly repre- 
sent an underestimate ; production was more than doubled 
during the year, and at the beginning of 1916 about 
| million H.P. was used for the synthetic fixation of 
nitrogen, ` 

Direct Oxtdisation Processes.—Although Franck and 
Caro’s patents concerning the fixation of nitrogen on calcium 


carbide date from 1898, the manufacture of calcium nitrate ~ 


by direct oxidisation of nitrogen was only brought to indus- 
trial perfection about the same time as the cyanamide pro- 
cesses. During 1903 the first Birkeland-Eyde equipments, 
of 25 and 150 H.P. respectively, were set to work, and since 
then the production of calcium nitrate by this process has 
increased continuously, and now amounts to 200,000 tons 
per annum. 

At high temperatures (1,000° C. and over) nitrogen com- 
bines with oxygen to form nitric oxide (NO), but the 
action is reversible, and the speed of decomposition is con- 
siderably greater than the speed of formation. The 
concentration of nitric oxide in air exposed to suitable 
temperature (developed by the electric arc), is determined 
by the principle of mass-action, and, in order to reduce the 
proportion of decomposition, the air is blown quickly past 
the arc ; once the gases reach a zone at 1,200° C., or lower 
temperature, the loss by decomposition of the oxide becomes 
comparatively small. Using air as raw material, the con- 
centration of nitric oxide when equilibrium is established 


in the reversible action is 0°35 per cent. at 1,811" C. 


(eld aed a ‘98 per cent. at 2,195°, 2°02 per cent. at 2,580°, 
3°57 per cent, at 3,000°, and 4°39 per cent. at 3,200°. 
Equilibrium i is never attained in practice, and gas leavi ing 
the furnace rarely contains more than 1 or 14 per cent. 
of NO (Birkeland-Eyde, 0-5 per cent. ; Schoenherr, 1°75 per 

cent. ; Pauling, 1°2 per cent.). 

The theoretical efficiency with air at the temperature of 
the electric arc (about 3,600°) is about 10 per cent., and on 
this basis 1 Kw.-hour should provide 180 grammes of nitric 
acid and 1 Kw.-year of 8,000 hours should yield 3,170 lb. 
of acid. In point of fact, industrial furnaces yield only 
about 1,230 lb. of nitric acid per Kw.-year, corresponding 
to 3°9 per cent. efficiency, as a maximum. Schoenherr 
estimates that the energy consumed in his furnace for the 
oxidisation of atmospheric nitrogen is distributed as 
follows :— 


Formation of NO an aes sie 3 per cent. 

Lost in furnacs cooler... ney wee AD ee 

Lost by radiation ce or wee. she. cms . ‘eg 

Recovered in boilers ... ` ... ae) | gy a 

Given to final cooler... oe ge, DU se. ge 
100 ,, 


If a mixture of equal parts of nitrogen and oxygen be 
used, instead of air as-raw material, the theoretical 
ai uilibrium-concentration of nitric oxide is increased by 
25 per cent., and is considerably greater in practice ; 
the theoretical production of nitric acid then exceeds 


4,620 lb. per kw.-year, but the mixture of pure gases has 
never been used industrially. 

Nitric oxide made as above is oxidised to nitric peroxide 
by the action of oxygen after cooling the gas to about 40° C. 
before admitting it to the oxidising towers. The peroxide 
is converted to nitric and nitrous acids by the action of 
water, and a residue of gas which cannot be converted to 
acid, owing to certain instability jn the action, Is 
recovered in a soda tower as sodium nitrite, a material 
which is essential to the dyc-stuff industry. The 80 per 
cent. nitric ucid is either concentrated or converted to 
calcium nitrate, which is a valuable fertiliser. : 

The Birkelund-Kyde Process.—The furnace used in this 
process has not been modified in any essential particular 
since its introduction more than 10 years ago.* The 
electrodes are placed in a magnetic field perpendicular to 


` their plane, so that the arc is drawn out into the form of a 


half-disk. Where alternating current is used, the are is 
formed alternately as two half-disks, which present. the 
appearance of a complete disk. Single-phase current at 
4,000 volts, 50 cycles is employed, and the cylindrical 
furnace-casing of shect-iron is provided with perforated 
refractory bricks which divide the air supply into a number 
of streams. The electrodes are water-cooled, and a 
magnetic field of 4,500 to 5,000 c.G.s. lines per sq. cm. is 
maintained between them. About 10 per cent. of the total 
energy expenditure is absorbed by the field coils. 

Whereas the first Birkcland-Eyde furnaces consumed only 
600 KW., later ones consume from 1,000 to 4,300 Kw. In 
the Saahe m works there are eight 3,500-Kw. furnaces in 
operation. ‘I'he diameter of the arc flame in the latter éase is 
about 8 ft. The temperature of the flame exceeds 3,000° C., 
but in spite of the high temperature to which they are 
exposed, the electrode ends need changing only once in three 
or four weeks, whilst the refractory masonry lasts from four 
to six months. Gases escape from the furnace at a tempera- 
ture between 800 and 1,000°, and some of the heat which 
they carry is utilised to raise steam for concentrating the 
nitrate water obtained in another stage of the process. After 
leaving the boilers, the gases are cooled to 40° by passage 
through aluminium tubes on which water is sprayed. In 
successive towers filled with refractory brick, quartz, or 
other appropriate material, the cooled gases are oxidised to 
NO,, which is combined with water to yield £0 per cent. 
nitric acid, and the residual gas is recovered in soda towers. 
The total absorption is about 97 per cent. of the nitric 
oxides formed. There are various alternative chemical pro- 
cesses for the production of different nitrogen compounds, f 
but the key process is the fixation of ‘the atmospheric 
nitrogen. Dilute nitric acid may be concentrated, or com- 
bined with ammoniacal liquor to form ammonium nitrate ; 
but it is generally used to make calcium nitrate. The 
yield of calcium nitrate amounts to 1,900—2,100 Ib. per 
KW.-year, corresponding to 1,000—1,210 Ib. of nitric 
acid. 

The development of the nitrate industry in Norway has 
been extremely rapid, the pre-war progress being as 
follows :— 


Works. Date. Total ur. 
Froyguerkilem Fabrik... .. duly, 1903 25 
Ankerlokken Pee nap .. Oct., 1903 150 
Vasmoen and Arendhal ... ... Sept., 1904 1.000 
Notodden ... wee May, 1905 2,500 
Notodden and Sv aelgfos .. .. May, 1907 42,500 
Notodden, Svaelyfos, Lienfos, and 

Rjukan Į ose .. Nov., 1911 200,000 
Rjukan IT . ae su ae = 1933 120,000 


All these ci ure in the district of the R. Telemarken, 
and the total horse-power utilised for the fixation of 
nitrogen has increased from 200,000 u.r. in September, 
1912, to about 300,000 H.P. at ‘the present day. The 
Notodden Works produce, per annum, 20.000 tons of 
calcium nitrate, 4,000 tons of sodium nitrite, and 4,000 
tons of ammonium nitrate. The Saaheim (Rjukan F) works 
consumes about 100,000 KwW.-years per annum, and pro- 


* A detailed description is to be found in the ELECTRICAL 
REVIEW, January 9th, 1914. 

t For details of these processes, and for many other chemical 
data relating to the fixation of nitrogen, reference may be made to 
Génie Ciril, Vol. 70, pp. 319, et sey., whence some of our present 
notes are derived. 

D 


342 


duces 70,000 tons of calcium nitrate and 8,000 tons of 
sodium nitrite, t.e., 1,540 lb. of calcium nitrate and 176 lb. 
of sodium nitrite per Kw.-year, corresponding to 1,100 Ib. of 
96 per cent. nitric acid. The cost price of calcium nitrate 
is 86s. to 100s. per ton, and that of nitric acid (36° Beaumé) 
150s. to 175s. per ton. 


(To be continued. ) 


THE UTILISATION OF UNDEVELOPED 
FUELS IN PULVERISED FORM. 


A REGENT issue of the General Electric Review contained an 
article on the above subject by Mr. V. Z. CaRacrIstT1, of the 
Locomotive Pulverised Fuel Co., portions of which, dealing 
with the question of steam raising, we reproduce below :— 
High rates of combustion are, in large power plants parti- 
cularly, of extreme economic importance, the capital invest- 
ment being reduced in direct proportion to the rates of burn- 
ing; nearly all of the accepted types of boilers are be- 
yond the capacity of the furnace in their ability to utilise the 
heat generated in the furnace, and particularly when the 
boiler equipment is supplemented by economisers or other 
means of utilising the heat lost through high waste gas tem- 
peratures. Although owing to the small specific heat of the 
gases, in combination with the loss of efficiency brought 
about at low temperatures in the transmission of such heat 
to the water in the boiler tubes, the high stack temperature 
is not as great an economic loss as is popularly supposed. 
The development work done in combustion through the use 
of stokers, in combination with under-grate blowers and re- 
torts, has about exhausted the possibilities in this direction, 
and a radical departure from the existing practice is n 
in order to utilise to the fullest possible extent the thermal 
energy of fuel. | 
The use of fuel in pulverised form offers a basis for further 
development work in this connection. : 
The fact that fuels having relatively high volatile contents, 
when dried and pulverised, are so readily combustible, has 
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Fic. 1.—Bascock Boier WItH POWDERED Furr FURNACE. 


caused a great many experimental developments in this. direc- 
tion to be failures, particularly when efforts were made to 
maintain a rate of combustion in excess of that normally 
obtained through the use of stoker equipment having under- 
grate blast. It has, however, been demonstrated in service 
that it is possible to burn to CO, more than 98 per cent. 
of the combustible matter with an excess of air supply of less 
than 10 per cent., without any deductions for combustible in 
the ash, this being irrespective of the volatile or ash content 
of the fuel or the analysis of such ash. This result is being 
obtained at a rate of combustion equivalent to 175 lb. of coal 
per square foot of grate area per hour, and without the neces- 
_ sity of increasing the combustion space volume by high boiler 
setting; the CO, contents of the escaping gases under these 


extreme overload conditions being very close to the theoretic, . 


and the OO content of the escaping gases being nil. 

The use of pulverised fuel in stationary boiler plants when 
the installation is of sufficient size to absorb a reasonable 
amount of increased capital is justified for the following 
reasons :— | 

1. Ability to force the boilers, without loss of combustion 
efficiency, to a rating which will develop a horse-power for 
each four or less square feet of heating surface, 
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2. Greater heating value per cubic foot of furnace volume, 
eliminating the necessity for raising the boilers in order to 
secure overload capacity. 

3. Reduction of the initial capital investment in the boiler a 
plant on account of the reduction in the amount of heating 
surface in the boilers necessary to carry a given load under ` 
operating conditions. 

4. Ability to maintain full steam pressure with low-grade 
fuels under extreme overload conditions. 

5. Ability to utilise from 96 to 99 per cent. of the beating 
value of the combustible, irrespective of the ash content or 
analysis. 

6. Elimination of grates and mechanical equipment for 
stoking and the maintenance incident thereto. 
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Fic. 2.—CAHALL BOILER WITH PULVERISED FueL EQUIPMENT 


7. Elimination of draught blowers for the purpose of sect" 
ing overload capacity. 

8. Elimination of operating difficulties brought about by th 
clinkering of coal on grates, and the resultant loss In boiler 
capacity during periods of cleaning fires. : 

9. Ability to quickly take on heavy overload and to cut ol! © 
the fuel feed when the necessity for such overload has cea" 
The cutting out of the fuel feed in a pulverised fuel instills — 
tion instantly stops combustion and the use of fuel, wheres: 
in a grate-fired installation the amount of coal remaining ° | 
the grates is of necessity lost. ; 

10. Elimination of the necessity for keeping banked fires i l 
order to take care of irregular peak loads. With the wè © 
pulverised fuel steam from cold water can be raised to "0% — 
ing pressure as quickly as from a banked fire. | 


DD 


Fic. J.—BADENHAUSEN BOILERS ARRANGED FOR se | 
POWDERED FUEL. 
ot 
il. Elimination of smoke from the stack and OF pet 
quent freedom from liability under legislative req" , 
as to the smoke nuisance. „to be 
12. Reduction in the size of the buildings necesas th yf 


the boiler equipment, together with a reductiom i 
of the steam and water piping in the boiler roon - gis 1022 
13. Material reduction in the height of the stack- al of 
tion in height being brought about by the fact that move 
air admitted to the firebox passes direct into the Oma be 
zone, without the necessity of passing through # road 

permitting the boiler tò be operated under an oF“ 
less vacuum C 
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14. Reduction in the cost of operation, brought about by the 
fact that the feeding of pulverised coal to the furnace requires 
practically no attention. 

15. Reduction in the cost of handling ashes, brought about 

. by the greatly reduced volume. 

As an offset to the above advantages may be set up the cost 
of preparing the fuel for burning in pulverised form. 

_ The expense of properly preparing the fuel may be divided 
into four divisions :— 

First. The expense of crushing the coal, freeing the coal 
from stray iron, and elevating the same to bins, preparatory 
to pulverising. 

In so far as this equipment is concerned it is the same as 
would be required in hand or stoker fired installations. 


Second. The cost of drying the coal.—With equipment 
which is commercial the coal can be freed from moisture at a 
reasonable power and fuel expense. The power and fuel 
required are greater with lignite than with anthracite or 
bituminous coal, bituminous coal being more easily dried than 
cither of the other fuels. - 

Third. The power required to pulverise.—Although accu- 
rate figures are not available, the power required to pulverise 
coal to a fineness necessary for combustion in suspension, 
with commercial equipment as manufactured at the present 
time, is from 8 to 9 Kw.-hours per ton for bituminous coal 
and lignite, and from 15 to 17 Kw.-hours per ton of coal for 
anthracite or graphitic coals and coke breeze. 

Fourth. The maintenance of equipment necessary to pre- 
pare fuel.—The maintenance on the equipment for the pre- 
paration of fuel will be approximately, using present com- 


a- 


An item of prime importance is to operate the firebox under 
a vacuum. This vacuum can be as low at 15/100 of an inch 
of water. Itis also of importance that auxiliary air for com- 
bustion be induced into the firebox in or near the zone of 
maximum temperature. ' 

Burning pulverised fuel at high rates of combustion and in 
large volume tends to form a layer of CO,, preventing the 
access of oxygen to the unconsumed core of the flame, and 
unless this core is broken up by cross currents it will pass 
into the cold area surrounding the boiler tubes, and combus- 
tion will not be completed. > 
_ The matter of combustion of pulverised fuel within a 
limited space of firebox is controlled by an element of time, 
and the slower the passage of gases through the firebox the 
more efficient the combustion results. 

The items which affect the combustion of pulverised fuel 
are :— 

1. pope contents, affecting the temperature of the flash 
point. | 

2. The degree of fineness to which the fuel is pulverised. 

- 3. The amount of moisture in the fuel. 

Low volatile contents can be offset by increasing the fine- 
ness of the fuel. : 

The amount of moisture in the fuel is of only minor im- 
portance in so far as combustion is concerned. The reduction 
of moisture affects the thermal results only slightly. and the 
colubustion practically not at all; from which fact it can be 
noted that the higher the volatile content of the fuel the less 
is the expense necessgry for pulverising. 

The formation of honeycomb and clinker on the heat- 
absorbing surfaces is brought about largely by the iron con- 


<- -~ 
- =æ.. 
coe 
~a 


-^e 
Swe æ ae oer” 


fuelond Air, 


Miring Paddles 
A a ome f 


$ 0100000300 oğ 
www. Fuel Tlrovgh | ee 


Aesan be: 


Feeders if 


wan $94 
Ge dandio 


N nea ar a Ge We s 


M Å emamaa a ne 
Liha 
oo a 


5 Interchangeabhe ac OF ere, ms on aeons o 
oo Fue! Qutlet 


A 


Fra. 4.—PULVERISED Fuet FFEDER. 


mercial equipment, from 2 to 3 cents per ton for bituminous 
and lignite coals, and from 4 to 5 cents per ton for anthracite 
and coke breeze. 

The cost of preparing and pulverising, however, should not 
be considered as an operating charge. This cost is directly 
chargeable against the cost of fuel, and in determining the 
savings which canbe effected by means of burning pulverised 
fuel in suspension, this cost should be added to the cost of 
the fuel on a B.TH.U. basis arrived at. When making a 
comparison of the cost' of fuel on a B.TH.U. basis in terms of 
evaporating results, when burned on grates and in pulverised 
form, it is conservative to figure that the combustion results 
will be from 20 to 30 per cent. better with pulverised fuel. 
This increase in combustion results will be sufficient to more 
than offset the cost of pulverising, leaving the difference in 
saving in cost per B.TH.U. due to the less price for the lower 
grade fuel asa net saving. . 

There is a considerable field for the development of equip- 
ment necessary for the drying and pulverising of fuel, but 
under the present commercial conditions the cost of preparing 
fuel is not prohibitive, even when considering the use of low- 
grade fuels having a high ash and low B.TH.U. content. 

When the necessary air for combustion is introduced into 
the firebox the direction of the flame is toward the openings 
and the firebrick has to stand the radiation effect of the heat 
only, and is relieved of the scouring action. 

The process of burning pulverised fuel differs from the pro- 
cess of burning gases arising from coal burned on grates or 
the burning of fuel oil, in the fact that the temperature of 
the ash in suspension, when burning pulverised fuel, becomes 
great enough to make the process of combustion self-sustain- 
ing, reducing to a minimum the necessity for heat radiat- 
ing or regenerating refractory surfaces when the velocity of 
the flames through the combustion space is not too great. 
It is essential that feeders be of such a design that thev will 
deliver from 3,000 to 5,000 Ib. of pulverised fuel per hour: 
and that the pulverised fuel handled by the feeder will be 
thoroughly intermingled with the air used as a conveying 
rnedium. It is also essential that the velocity of the fuel 
entering the firebox be less than the velocity of the combus- 
tion air surrounding this fuel inlet. 

. Experience has demonstrated that it is very practicable to 

burn, wjthin a very limited space, 5,000 Ib. of coal per hour 
fed by one burner, the fuel being converted into gases within 
_ the distance of less than 10 ft.. provided the incoming mix- 
_ture is uniformly distributed throughout the cross section 
area of the delivery pipe, so that a refractory wall located a 
distance greater than 10 ft. from the fuel inlet will be free 
trom any impinging or cutting action of the flame. 


tent in the ash, and can be prevented by a through oxidation 
of such iron in the combustion zone. 

~The formation of slag in general will be in direct ratio 
with the amount of incandescent surface with which the ash 
in suspension has an opportunity of coming into contact. The 
ash in suspension which does not come into contact with ` 
incandescent surfaces will readily pass out of the stack in 
extremely minute particles in the form of a very light haze, 
a small proportion remaining in any eddies which the boiler 
setting may cause in the passage of the gases to the stack, 
and the use of horizontal baffles should be avoided. 


TRADE IN CANADA. 


Influence of Capital.—In his report for the year 1916, H.M. 
Trade Commissioner in Canada (Mr. C. Hamilton Wickes) 
draws attention to the relative yearly investment of British, 
United States, and Canadian capital in Canadian Govern- 
ment, municipal, railway, and corporation bonds during each 
of the years 1909 to 1916. The estimated figures are as 


follows :— 
Dominion of 

United Kingdom. United States. Canada. 
Years. Per cent. Per cent. Per cent 
1909 74.00... 8.90 sates 22.10 
1910 81.50... 1.50 ...... 17.00 
1911 76.56 ....... 6.58 a. 16.84 
1912 72.65 oo. Oo. aka 16.00 
1913 74.25... 13.65 ...... 12.10 
1914 68,25 a.n.. 19.75... , 12.00 
1915 ow. 14.290 ann, 42.10... 43.70 
1916: © ek: dics ae 00" ces 64.90 ...... 33.60 


Last year Canada sold $316,000,000 of such bonds, of which 
United States investors purchased $205,000,000. It will be 
noted that up to the year 1912 the investment of United 
States capital was practically negligible, while the United 
Kingdom supplied about 75 per cent. of Oanadian require- 
ments until the outbreak of war. During the period 1909-14 
no great effort appears to have been made by the manufac- 
turers and merchants of the United Kingdom to improve their 
trade in the Dominion as a direct consequence, or as a condi- 
tion of these immense investments. With the investors of 
the United States it is different. In the majority of cases it 
is made a condition of the contract that the funds so advanced 
shall be expended. on plant, machinery,) and goods produced 
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in the United States, and to this end their bankers and 
manufacturers have combined their efforts. The commercial 
advantages thus obtained will be difficult to modify so long 
as present financial conditions prevail. 

In Ontario, however, sentiment is strongly in favour of the 
purchase of Canadian and British goods. This sentiment 
secins to be taking the place of the more restricted campaign, 
prominent in 1915, urging the purchase of ‘* Made in Canada ” 
goods. 

Complaint is still heard occasionally as to the lack of per- 
sonal attention given bY British manufacturers to the require- 
ments and details of this market, as compared with the atten- 
tion given by United States manufacturers. There is a per- 
sonal touch in evidence in United States trading relations 


with Ontario which helps considerably to increase that coun- ' 


try’s volume of trade. This personal touch extends to con- 
stant effort on the part of manufacturers to obtain orders, 
following the raising of loans by Canadian borrowers in the 
United States. 

The Ontario Hvdro-Electric Commission will again be a 
large buyer of motors, copper wire, insulators, sluice gates, 
generators, and power plant during 1917. It has hitherto 
purchased its current from corporations at Niagara Falls, but 
has now decided to build its own power generating plant, 
construction of which will prohablv be commenced at an early 
date. The Commission will also be a large buyer in the com- 
paratively near future of electric railway plant and material 
in connection with a scheme of electric radial railways 
throughout the Province. ° 

Trading Hints.—The manager of one of the most important 
metal and hardware firms in the West, in speaking of the 
desire of his frm to deal more largely in British goods, testi- 
fied to the value and nsefulness of many articles of United 
Kingdom manufacture. In common with nearly all other 
business men, however, he spoke of the difficulties attending 
the development of British trade in Western Canada. Jt was 
generally remarked that British firms, with the exception of 
some striking examples to the contrary, are ill-informed as to 
what the West can buy and use, and of the terms and condi- 
tions which Canadian firms find it necessary to employ in 
the conduct of their business. Prior to the war, many British 
manufacturers, quite unconsciously no doubt, gave Canadian 
buyers the impression that they did not want to effect sales, 
by their habit of writing back referring inquirers to ‘an 
export agency,” or, if the orders were accepted, by being 
dilatory in shipping the goods. Attempts by British firms to 
open up business in a manner which hindered instead of 
helping towards the desired end were also remarked upon. 

In appointing agents to represent them in Canada, British 
firms should investigate thoroughly the standing and reli- 
ability of the persons whom they conternplate employing. 

The majority of Canadian importers, in goods handled 
directly or indirectly through the retailer, look for credit of 
30. 60, or 90 days, customarily extended by the established 
American manufacturers. 
turers of such goods to insist on ‘‘ cash before documents,” 
much less as some do, ‘‘cash before shipment.” If the 
United Kingdom trader is to regain the trade which has been 
partly lost during the war he must ascertain the terms, and 
he prepared to allow equal terms. as regards credit, with 
inanifacturers of similar goods in the United States. 

The use of the cables, when business is being put through. 
is important. It is to be remembered that the principal 
centres of industry in the United States are only 12 to 24 
hours’ distant from Montreal and Toronto, and that business 
can be closed up by a personal interview hetween the seller 
in Chicago and the buyer in Montreal weeks before a letter 


on the same subject can go back and forth to the United 


Kingdom. 

British shippers should make themselves familiar with 
Canadian Customs regulations and tariffs. Invoices must 
always be made out in triplicate and attached to bill of lading, 
and each invoice must contain the necessary clanses on the 
hack in accordance with Customs regulations. Failure to for- 
ward these documents prevents the removal of goods from 
bond, causing great inconvenience and expense. 

In making prices to possible customers. it is a great advan- 
tuge to quote in Canadian currency. giving the fullest possible 
details as to terms, discounts. packing (how many in a case, 
&c.). Such terme as “c.i.f,” ‘‘f.o.b..” &c.. are used very 
loosely on this side. and it is advisable—at the risk of what 
may appear redundancy—to make one’s meaning perfectly 
clear. For instance, ‘‘f.o.b. Liverpool” might be rendered 
free of all possible chance of mistake by saying “Free on 
board steamer at Liverpool, ocean freight and insurance to 
be paid by the buyer.” or “c.i.f. Montreal” might be made 
more specific by saving ‘Cost, insurance, freight to Mon- 
treat, delivered ex ship.” ; 

Catalogues, price lists, advertising cards, or any printed 
matter designed to attract the Canadian public should be 
exoressed in dollars and cents. and not in British currency. 

United Kingdom firms wishing to open up or extend busi- 
ness in Canada must realise that they have to face strong 
American competition. In Southern Ontario and Niagara 
Peninsular this is especially the case, and a large number 
of United States manufacturers have works or assembling 
arrangements in that district which are backed by strong 
selling organisations. 

Many wholesale dealers insist that cheapness is by no means 


It is vain for British manufac. 


the determining factor in the Canadian market. It gives 
place to selling capacities, and to the tastes and requirements 
of the ultimate purchaser. They also complain that United 
Kingdom travellers are often so engrossed in the superionty 
of the article they carry as not to realise fhat intrinatc value 
is only one factor in the popularity of a commodity, and 
while the Canadian wholesaler is ready to acknowledge 
superiority where it exists, he is more concerned to find goods 
that will sell themselves and entail little or no education of 
his selling staff or the general public. Manufacturers should 
make the article the public require, and follow this by 
organised distributive effort. It should be understood that 
United States firms send well-trained salesmen into Canada 
in large numbers, and salesmanship heing highly developed 
in the United States it must be met hv selling ability of an 
equal or higher calibre on the part of United Kingdom mann- 
facturers, particularly by firms wishful to introduce their 
woods, and also by those who desire to maintain and develop 
their existing trade. 


THE ASSOCIATION MOVEMENT. 


By HERBERT H. BERRY. 


Tn the leading article in the last issue of the ELECTRICAL 
Review tribute is paid to the founders of the Cable- 
Makers’ Association. - As I believe there is no official 
record, I venture to give a short account of the creation 


-and establishment of the existing C.M.A. 


Some’ of the earlier years of my life were spent in 
acquiring a practical knowledge of the manufacture of 
electric cables of almost every description. I was fortunate 
to include in my experience a wide range of work, froma 
submarine cable which lies to-day across the bed of the 
Atlantic, down to the smallest leading-in wire used in an 
electric light installation. 

I cannot appraise too highly the utility of my carly 
experiences gained in the workshops and estimating depart- 
ment of Messrs. Siemens Bros., of Woolwich. 

In 1894 I started business on my own acount, and 
shortly afterwards, having a desire to turn my early training 
to account, acquired the sole selling agency in Lancashire, 
Yorkshire, Cheshire, Birmingham, and the Midlands, for 
the cables manufactured by the company I had lately left. 
But alas! competition, internal and foreign, becam 


excessive and burdensome, and manufacturers were f 


with the necessity to sacrifice quality or lose their tum- 
over. I realised that a combination of British interest 
was the only logical outcome, and that good stand 

quality with a British hall-mark was a goal worth wanne. 

That was 20 years ago. An earlier effort had ben 
made to bring all the cable makers together, but the result 
was unsuccessful. | 

After a preliminary conversation with my old chief, Mr. 
J.J. Easton, my first interview was with Mr. Alesander 
Siemens, who listened sympathetically to my plans, but al 
the same time expressed the opinion that such a combiw 
tion of interests in the electrical trade would, gf crea 
have a short life, and, at the longest, Jast for six months 
I was unable to obtain an authoritative statement from hw 
that his company would join any such general novemel 
but he said he would be willing to discuss the a 
further with me after I had. interviewed other inters® 
parties. This was not a very encouraging start. a 
to plough a lonely furrow, and,: incidentally, to beat 
whole expense. 

During the following weeks I spent my whol fh 
traversing the country, interviewing the parties che i 
interested. One of these at least- has, I i 8 
joined the Great Majority ; others have retired from sit 
interest in the electrical industry. With one excePlar 
obtained the whole-hearted support of the cables malt 
trade, and the little opposition that presented i 7: 
vanished. From that time onward, members of th©€ Cal 
Makers’ Association have developed their manufac 
resources, improved their standards, and attained # a 
of prosperity to the general advantage of the who! 
trical community. At the period of the outbres ° sy 
the financial records of the electrical cable indus#7 ve 
the envy of the ‘electrical_manufacturing fraternity. and 
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ene bright star in a firmament overclouded through foreign 
- competition upon unequal terms. 
1 would like to repeat some significant remarks upon this 
. subject made by Mr. James W. Gerard (late U.S. 
Ambassador in Berlin) in his Daily Tolegr ut articles. 
They are as follows :— 


Combine for Selling Abroad.—The only thing that can maintain 
a fair price after the war for the products of American firms, 
miners, and manufacturers, is permission to combine for selling 
abroad. 

With the low wages paid to very efficient working men, who 
worked long hours, and with no laws against combination. it was 
always a matter of surprise to me that the Germans, who were in 
the process of getting all the money in the world, should have 
allowed their military autocracy to drive them into war. 

Trust and Cartel.—I am afraid. after this war, if we expect to 
keep a place for our trade in the world, that we may have to revise 
some of our ideas as to so-called trusts and the Sherman law. 
Trusts or combinations are not only permitted, but even encouraged 

in Germany. They are known there as “cartels. and the differ- 

ence between the American trust and the German cartel is that the 
American trust has, as it were, a centralised Government per- 
manently taking over and combining the competing elements in 
any given business, while in Germany the competing elements form 
a combination by contract for a limited number of years. This 
combination is called a “cartel,” and during these years each 
member of the cartel is assigned a given amount of the total 
production, and given a definite share of the profits of the com- 
bination. The German cartel, therefore, as Consul-General Skinner 
has aptly said, may be likened to a confederation existing by 
contract for a limited period of time, and subject to renewal only at 
the will of its members. 

It may be that competition is a relic of barbarism, and that one 
of the first signs of a higher civilisation is an effort to modify the 
stress of competition. 

The German Courts have expressly said, if prices are so low that 
the manufacturers of a particular article see financial ruin ahead. 
that formation of cartels by them must be looked upon as a 
justified means of self-preservation. | 

The object of the American trust has been to destroy its com- 
petitors : the object of the German cartel to force its competitors to 
join the cartel. 


Closely following the inception of the Cable-Makers’ 
Association, my partner and J deemed it desirable to set on 
foot a co-operative movement amongst electrical manu- 
facturers of accessories, and, having regard to the initial 
success of the ©.M.A., collaborated with Mr. Bevis, of the 


General Electric Co., Ltd., who had conceived a similar idea,. 


and we jointly founded the National Electric Manufacturers’ 
Association. It is common knowledge that this Association 
was finally transformed into the British Electrical and Allied 
Manufacturers’ Association, whose record, achieved since 


the outbreak of war, under the able secretaryship of Mr. 


Dunlop, is unparalleled, and must hring lasting and uplifting 
benefit to the industry. 

My principal object, however, in writing now is to 
state that I am making an effort to co-ordinate the 
efforts of the many Trade Associations which now exist. 
As a first step, I have approrched the Council of the Iusti- 
tution of Electrical Engineers, soliciting their support, and 
asking them, as the parent institution, to offer kindred 
institutions and federations the hospitality of their roof for 
joint meetings, which it is always desirable should be held 
upon neutral ground. Iam glad to say the Council have 
favoured the suggestion and taken steps to put the resolu- 
tion into immediate effect. This isa step for which the 
whole trade have cause to express gratification, and I am 


snre the premier Institution will benefit by the broad policy 


it has decided to adopt. 
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CORRESPONDENCE.. 


' Letters received hy us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should foruard their communi- 
cations at the evrlivat poaxihle moment. No letter can be published 
unless we have the writer's nime and address in our oossession., 


Electricity Supply Meters and Fuses. 


A few suggestions on a somewhat neglected topic may not be out 
of place. The relation between a supply auihority's meters and 
fuses is a most important matter if the meters are to have their just 
treatment. In all distribution systems the supp'y authority has a 
fuse on each consumer's premises. commonly termed * main” tiie. 
The main fuse is a protection for the meter so long as the size of 
the fuse is deter.nined by the current capacity of the meter. A 
percentage overload should be allowed, say the tusa to be 150 per cent. 
to 200 per cent, the current capacity of meter, the latter figure to 
apply to power consumers. Rules to oe effect, if not. entirely 
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lacking, are not sufficiently enforæd to be made effective. Many 
main fuses have been found. the fusing current of which was 
20 times the full load meter current: by their proportions they 
seemed capable of protecting the power station only. A piece of 
91/30°s stranded copper wire, and a large hair-pin, are two recently 
found “fuses” supposed to be protecting 5-ampere circuits. - 

Consumers should be encouraged to keep their fuses of a less 
capacity than the main fuse. This point is practically solved by 
chargzing consumers a small fee whenever the main fuse has heen 
burnt out or tampered with. The subject is worthy of serious 
consideration since a burnt out or damaged meter may cost for 
repairs anything up to 50 per cent. of its initial price, if at all 
repairable. 

Small meters also suffer ill-treatment in cases where they are 
used on lighting loads. the consumer also having a large power 


= load. Almost without exception the lighting meter is connected 


through the same main fuse as the power meter.. A quite common 
case is a 5-ampere meter connected through a 200-ampere fuse. 

Thus the lighting meter is at the mercy of the consumer's fuse. 
which very often is the first piece of conducting material found 
that will fit into the fuse holder. Why not a separate main fuse of 
the required size? The meter is surely worth this small extra 
outlay. Many cases have occurred where the meter was entirely 
destroyed. 

If the forssoise points were wiven a little more thought they 
would considerably reduce meter renewals funds and also relieve 
meter departments of a good deal of worry. Even small matters 
should carry weight in the “ reconstruction time. "E 


The E.T.U. and the A.E.S.E. 


As one who has joined the A.E.S.E. and tried to join the E.T.U. 
I think my opinion may be of interest. 

As to the A.E.S.E., it simply seemed to fizzle out ; I was certainly 
not informed of its being suspended owing to the war. 

In regard to the E.T.U., at present there does not seein to be any 
organisation for dealing with shift engineers in the provincer. 

I believe that if only these two associations could amalgamate 
they would form a really strong union. There is a desperate need 
for one. The point to remember is that the organisation would 
have to deal with a number of scattered members, 

I think the situation may be summed up in the words, “ United 
we stand, divided we fall.” 

- Shift Engineer. 


At last the station engineers have a live organisation—namely, 
the Station Engineers’ Branch of the “ Electrical Trades Union.” 
Ita membership is very large, and is rapidly increasing. There are 
three branches in London, and a fourth and fifth will open in a 
few days. Station engineers’ branches have also been established 
at Birmingham, Glasgow, Liverpool and Manchester. 

These facts should convey to those who at present are not 
members that the station engineer has realised the advantages of 
allying himself to an efficient and sound body who study his best 
interests. l 

The long-dormant A.E.S.E. realise that it is time for them to 
wake up, but their tactics re conferences are certainfy not shrewd 
or well-planned, as an effective organisation will not tolerate any 
interference of a body that has been asleep for two years. 

The “status craze,” although it still lingers, is developing 
broadly on democratic lines, and the station engineer finds that 
whilst the A.E.S.E. is still yawning, the E.T.U. has drawn up a 
“Schedule of minimum rates for station engineers,” and negotia- 
tions are at present in progress for its adoption, combined with a 
war wage. 

We welcome Mr. W. J. Ebben and his colleagues of the A.E.S.E. 
to join us as members of the E.T.U., when we can greet them ns 
brothers in effort and brothers in our assured success. 


Charles W. Barnes, 


Secretary, No. 2 Branch,London Station Engineers, 
Electrical Trade Union. 


Lack of united organisation in the past is the cause of the low 
money paid to station engineers. 

The A.E.S.E. have been in existence, and supported by central 
station and sub-station engineers, for a number of years without 
any apparent result regarding a general increase of wages. _ 

The E.T.U. (who have drawn up a trade card for London with 
definite rates for shift engineers, switchboard attendants and sub- 
station attendants) after about eight months, have now in London 
alone the support of about 70V station men of all grades, many of 
them former members of the A.E.S.E. 

The A.ES.E. have been rou-ed from inactivity through the 
E.f.U. successtul'y bringing their trade cara betore Sir Gvorge 
Askwith. and their resuscitation at this particu.ar time would 
seem to indicate a recognition of the stiengith of the i't. U. 
station enginee.s. and a desire to be included in ans award the 
E.T.U. may obtain, without associating with a Union which is op a 
to their (sometimes better paid) assistants. 

Since every man in a power station performs his respective and 
nec: ssary duties, and the shitt engineer is dependent on his assist- 
ants for the satistactory running of a shift, there can be nothing 
derogatory for a shift engineer to be in the same Union with his 
men. In some stations drivers are appointed shift engineers when 
vacancies occur, consequently a Union composed of shift engineers 
alone must be less potent than one embracing all. grades of staff. 

The shift engineer has status, staff and responsibility and is 
expected by his chief to be dignified. His remuneration, however, 
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is neither consistent with the responsibility, commensurate with 
the danger, adequate for maintaining status, nor compatible with 
dignity. What discipline could be maintained by a foreman whose 
men earned more or as much as he? And what dignity could a 
chief engineer maintain if his salary were not greater than that of 
his assistants ? 

The shift engineer's position is very difficult and absolutely 
anomalous ; indeed, I know of no parallel in any other ocoupation. 
and the sooner we all unite in one organisation the sooner we may 
hope for better conditions. 

Since both E.T.U. and A.E.S.E. have the same end in view, 
success would probably be hastened by joint action instead of being 
ut loggerheads as apparently they are now. 

Engineer-in-Charge, 


October Sth, 1917. * LEB. and E.T.U. 


Instructions to Meter Readers. 


It hardly appears from Mr. Withey’s letter that he can have hal 
very much experience in dealing with a staff of meter readers, or 
of the class of conversation they are likely to have with con- 
sumers. I can assure Mr. Withey that such conversation is much 
more likely to consist of opinions that the meter is 200 per cent. 
fast, or the voltave 25 per cent. below normal, than of inquiries 
that would greatly interest the Publicity Department. The busi- 
ness of meter reading, moreover, is one that is usually required to 
be carried out in the smallest possible time. and the suggestion that 
meter readers should combine a sort of half-hearted canvass with 
their proper duties can scarcely be rezarded as practicable. 


London, E.. 5th October, 1917. 
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Accountancy in Small Undertakings. 


There has been in the last few years a great increase in the 
number of village and small town electricity schemes. Many of 
these are run by small companies of local people, the clerical work 
being undertaken as a part-time job by somelocal man with an 
aptitude that way. An experience of the writer may be of interest 
in this connection. 

In the case under notice the engineer happened to see, quite by 
chance, a draft of the balance-sheet which the secretary had 
prepared. He saw that the financial results as presentéd thereon 
were very seriously incorrect, and, on looking further into the 
natter, found one of the items under * Running Expenditure” to 
be extensions to plant! Further, under the heading of ‘ Repairs 
and Maintenance” were included scores of pounds’ worth of new 
poles, wires, and meters used in extending a supply to absolutely 
new customers. The secretary, on being remonstrated with, 
admitted that all these things were an addition to the assets of the 
concern, but could not be induced to alter the sheet. At a meeting 
of the directors the matter was brought up by the engineer in his 
own interest, as the real maintenance costs had been quite normal, 
or rather on the low side. In the same case. also, the amount of 
gross profit had been given to the income-tax collector as net 
profit, causiny-the company to pay double what it should have 
done for three years’ running. : 

All this was admitted by the directora, but the suggestion that a 
chartered accountant should be prid a fee occasionally to overlook 
the accounta—a fee which would have been repaid many times 
over by the money lost to Inland Revenue—was not accepted. 
The natural effect on that engineer is this—that he feels that, 
however well he may do in keeping down costs, the credit due to 
him is liable to be effectually obliterated by faulty accountancy 
over which he has no control, and he is on the look-out for a posi- 
tion where striving for efficiency will bring him more appreciation. 

I do not know whether any others of your readers have encoun- 
tered this difficulty in these small concerns. 

Conntry Mouse. 


‘LEGAL. 


THE KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING Co.. 
LTD., AND THE NOTTING HILL ELECTRIC LIGHTING Co., LTD. 


The following is a copy of the award of MR. JAMES SWINBURNE, 
F.R.S.. the arbitrator in this case, the hearing of which was 
reported in the ELECTRICAL REVIEW for July 20th, p. 58. 


“ With regard to the Kensal Town supply, I find that :— 

“1. Clause 3 Of the agreement of 1900 means that the respondents 
are to take from the joint station at Wood Lane all the electrical 
energy over and above that generated by its own generating station 
at Bulmer Place that they require. 

“2. Though the privileyes granted by the Kensington and 
Notting Hill Act of 1899 were not specifically extended by the Act 
of 1909. the companies are justified in taking energy from Wood 
Lane for the supply of fringe consumers: and the agreement of 
1900 binds them to do sgo. as long as any of the-stock mentioned in 
it is outstanding, to the full extent to which they would have bcen 
bound had the Act of 1899 specially entitled them to use Wood Lane 
supply for fringe or outside areas. 

3. The respondents’ business is all their supply of electrical 
energy, including any supply of energy which was not, or is not, 
duly authorised by Act of Parliament. 
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“4, The respondents make no secret of taking energy from outside 
sources ; but the claimants did not know, or ita officers did not 
realise, until recently, that this involved any question arising out of 
the agreement of 1900; and the claimants did not recommend 
taking outside supply, not did they condone any infraction of the 
agreement. The claimants have suffered damage. 

"5. By the agreement of 1900, so long as any of the stock ahali 
be outstanding, each of the two companies shall from time to time 
take from the joint station all such electrical energy, in excess of 
that generated in its own station or stations existing within what 
was its statutory area in 1900, as such company may require for 
the purpose of supplying energy in accordance with the provisions 
of the principal agreement or such other provisions as may from 


time to time be agreed upon between the two companies or settled 


unanimously by the Committee. 

** 6. In accordance with 1, 2, 3,and 4. the respondents shall pay the 
claimants the sum of £189 (one hundred and eighty-nine pounds) 
damayes in respect of the supply in Kensal Town in 1909; andin 
respect of the costs of this branch of the reference, a suni equal to 
one-tenth of the total taxed costs of the claimants. in the whole of 
the proceedings before me. But if it should be held that I am 
wrong in my view of the construction of the agreement concerninz 
the supply in Kensal Town in 1909, the respondents shall not pay 
the said £189 or corresponding costs and the complainants shall 
pay the respondents a sum equal to one-tenth of the total taxed 
costs of the respondents. - 7 

7. In accordance with 1, 2, and 4, the respondents shall pay 
the claimants the sum of £1,661 (sixteen hundred and sixty-one 
pounds) damages in respect of the supply in Kensal Town sine: 
1909, including 1916: and in respect of the costs of this branch 
of the reference, a sum equal to seven-eighths of the total taxed 
costa of the claimants in the whole of the proceedings before me. 
But if it should be held that I am wrong in my view of the owu- 
struction of the agreement concerning the supply in Kensal Town 
since 1909, the respondents shall not pay the said £1,661 or 
corresponding costs and the claimants shall pay the respondents a 
sum equal to seven-eighths of the total taxed costs of the 
respondents. 

8. With regard to Hammersmith, I find that :— | 

(a) It is my duty to deal with this question, and I treat it as if 
it were a separate arbitration. its cost being 1-40th of the whole 
taxed costs. 

(4) The supply at Hammersmith is a breach of the agreement of - 
1900 ; and Clauses 1, 2,4, and 5 of this award apply to this case 
also. 

“(c) In accordance with ], 2. and 4, the respondents shall pay 
the claimants the sum of £50 (fifty pounds) damages in respect of 
the supply in the Hammersmith district up to and including 1916: 
and in rcspect of the costs of this part of the reference, a sum 
equal to 1-40th of the total taxed costs of the claimants, in the 
whole of the proceedings before me. But if it should be held that 
I am wrong in my view of the construction of the agreement con- 
cerning the supply in Hammersmith, the respondents shall not pay 


_the said £50 or corresponding costs, and the claimants shall pay 


the respondents a sum equal to 1-40th of the total taxed costs of 
the respondents. j 

“ And I further award that the costs of the award be paid by 
the respondents if my award of £1,900 damages holds good. If 
not. it shall be paid by the respondents in the proportion of the 
damages payable by them, the rest being paid by the claimants.” 


TRAMCAR PASSENGER'S INTERFERENCE. 


AT Sunderland Police Court on the bth inst., Alfred Coates, an 
electrical engineer, was charged with having interfered with an 
electric switch on one of the Corporation tramcars. The Deputy 
Town Clerk said defendant was a ‘passenger on a tramcar, and 
while the car was running along Kayll Road the motorman felt it 
coming to a standstill. He went to the back of the car to ascertain 
the cause and found the conductress holding the defendant. She 
complained that the defendant had knocked out the switch. 
Accused was fined 40s. 


The British Engineering Standards Committee and 
Anglo-American Co-operation.—The American Institute of Filec- 
trical Engineers has very cordially accepted the Committee's in- 
vitation, and has appointed Mr. H. M. Hobart, M.Inst.C.E. 
M.LE.E., as the delegate of ite Standards Committee to confer with 
Sir Richard Glazebrook’s Panel Committee on the Standardisation 
Rules for Electrical Machinery, and it is a pleasure to be able to 
announce Mr. Hobart’s safe arrival in this country. The chairman 
of the British Engineering Standards Committee, Sir John Wolfe 
Barry. K.C.B., and Sir John Snell, chairman of the Sectional 
Electrical Committee, will welcome Mr. Hobart on Wednesday. 
October 17th. the first day of the Rating Conference. 

Moreover, Mr. Hobart’s presence in Eugland will afford an 
opportunity for consultation in regard to the standardisation of 
electrical apparatus generally, in connection with which much 
work is being carried out by various Panels of the Committe. 
especially in respect of motor starters, ship's fittings, fuses, instru- 
ments, and instrument transformers, under the direction of Mr. 
C. H. Wordingham. ` 

As on the previous occasion at the Rating Conference, the 
Canadian National Committee of the Internat‘onal Electro 
technical Com mission has invited Mr. A. P. Trotter to represent it. 
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WAR ITEMS. > 


From the Front.—A correspondent with the Forces in 
France writes as follows, under date October lst :—‘'I write 
P oon E with my very best thanks the receipt of the 

Eview, which arrives regularly on Monday evening. It is 
very much appreciated by 15 electrical men here, and every 
Monday I am reminded by all of them: ‘ Don’t forget to let 
me see the REVIEW, will you?’ All the articles are read and 
duly discussed, the ‘ Lighting and Power Notes’ are care- 
fully digested, and finally the advertisements are gone through. 
Before the arrival of the paper I am always prepared to bet 
that Silvertown advertisement will be on the back cover, 
Davis & Timmins’s on the last page, and so on. It is quite 
amusing to see how childlike we all become out here. There 
is some excuse, however, as the life is rather monotonous. 
We are getting a nightly visit from the Huns at present, and 
he doses us liberally with scrap iron; be gets a warm recep- 
tion every time, though, I can assure you. Once again thank- 
ing you on behalf of all the electrical men here for your kind- 
ness, and hoping it will not be long before we are all buying 
our own REVIEWS again in dear old Blighty.” 


Chemical Trades After the War.—The Minister of Re- 
construction has appointed a committee to advise him as to 
the procedure which should be adopted for dealing with the 
chemical trades after the war. Sir Keith W. Price, of the 
Ministry of Munitions, is chairman of the Committee. It is 
stated that Dr. Addison has requested the Committee to con- 
duct their deliberations with a view to the creation of some 
organisation which should be adequately representative of 
the trade as a whole, and by means of which the trade may 
be effabled hereafter to continue to develop its own resources 
and to enlist the closest co-operation of all those engaged in 
the chemical industry. | . 


Reconstruction in Russia.—An Economic Council and a 
Central Economic Committee have been instituted, attached 
to the Provisional Government, for the purpose of drawing 
up a general plan .of economic and labour organisation and 
for the elaboration of legislative and other measures for the 
regulation of the economic interests of the country. A sum 
of 200,000 roubles is assigned for preliminary expenses. The 
decisions of the Economic Council must be confirmed by the 
Provisional Government. The Council will be a permanent 
and salaried organisation. The Central Economic Committee 
is to co-ordinate measures introduced by separate depart- 
ments and institutions for the regulation of the economic in- 
terests of the country. It will 
the different branches of trade and industry. A full state- 
ment on the matter by H.M. Commercial Attaché at Petro- 
ae will be found in the Board of Trade Journal for October 


The Machinery Trade Aftcr the War.—Notwithstanding 
the release of a jarge number of the factories now engaged 
upon war munitions as soon as peace hus been proclaimed, 
there 1s some doubt about the ability to replace in anything 
like sufficient quantity or time the immense amount of 
machinery that will be required. During the last two years 

_it has been difficult to obtain from Kuropean manufacturers 
new machinery of any kind, while, since the United States 
caine into the conflict, the same lack of ability to fulfil South 
American orders has been manifest from this direction. Im- 


portant repairs have had to be postponed, and an enormous 


quantity of existing machinery will have to be ‘* scrapped ”’ 
and replaced by entirely new installations. A leaf might well 
be taken, by our larger manufacturers of machinery and 
equipment, out of the book of our keen rivals, the North 
Americans, who, in order to grapple with the unprecedented 
demand after the war, have already formed among them- 
selves what is known as the ‘‘ Allied Machinery Construction 
Corporation,’’ which represents a group of leading, but non- 
competing, manufacturers of construction machinery, and 
who, taken together, produce all of the main types of such 
equipment. The group, however, excludes concrete mixing 
and distributing plants, steam and other power shovels and 
excavating machines, trench and ditch-digging machines, grab 
buckets, hoisting engines, light railway limes, light locomo- 
tives, and cars of all types, and a great variety of similar 
special equiprnent. We have something of the kind already 
in the machine tool trade, and further developments would 
undoubtedly ‘prove beneficial. From the inquiries that have 
been pouring into the different factories for many months 
past, and which can only be satisfied in full when normal 
conditions are again restored, it would appear that the 
greatest demand for South America will be in the following 
lines :—Machine tools and sugar-cane machinery, all kinds of 
labour-saving construction machinery, agricultural machinery 
and implements. It is thought that a few smart and enter- 
prising travellers, representing the great manufacturers of the 


specialities mentioned, could do a very prosperous, business ° 


in both South and Central America if a move in combination 
were made at the earliest moment. 
stance, might act as the agent of a dozen, or even more, non- 
competing firms, thus minimising the expenses and securing 
co-operation for some considerable time to come in the ship- 
ping difficulties which will have to be faced and overcome 
even after the war is over.—The Engineer. 


- France. 


also co-ordinate measures in- 


One traveller, for in-. 


The R.F.C.: Women Waated.—The Women’s Army 


‘Auxiliary Oorps is calling for large numbers of women to 


work in aircraft repairing depéts, both at home and in 
There are wanted immediately by the Royal Flying 
Corps 144 fitters (general machine and turners), 62 instru- 
ment repairers, 20 acetylene welders, 37 electricians, 12 
draughtswomen, %2 tracers, 145 storekeepers for technical 
stores (knowledge of engine parts and tools), also tinamiths 
and coppersmiths. All applications should made to the 
Exchanges, where full information will be supplied. 


“ For Those in Peril on the Sea.’’—The ‘“‘ Daily Tele- 
graph’’ is making a Special Appeal on behalf of King 
George’s Fund for Sailors, to which reference was made in 
our pages a few weeks ago. What we owe to those who go 
down to the sea in ships in these perilous times, and to the 
dependents of those who, in the course of duty with the 
Royal Navy, the Mercantile Marine, and the Auxiliary Ser- 
vices, make the great sacrifice or are maimed—who can count 
the sum of it? It is by these that we are allowed to have our 
daily bread, are able to support our forces in the different 
battlefields, and are protected in our Island Home from inva- 
sion. Words cannot express our admiration and our feelings 
of deepest gratitude, nor can subscriptions to a fund discharge 
our obligations. Admiration and gratitude our sailors have 
from all, and right well they know it. Let our readers see to 
it that through the medium of King George’s Fund for 
Sailors their generosity takes a practical form in the shape of 
subscriptions sent to the Daily Telegraph Office, Fleet Street, 
E.C.4. The death roll of the sea in the war has been large 
indeed. In addition to the losses of men with the Fleet, 
over 6,000 sailors of the Merchant Navy have paid the great 
price on our behalf, and the call now is for at least a million 
pounds more to be subscribed to the fund on behalf of those 
whose bread-winners have passed wXhin the veil. The strin- 
gency of the times must not be permitted to stand in the way 
of the realisation of that total. 


Exemption Applications.—Peterborough Tribunal has 
granted three months’ exemption to A. V. Yeomans (24, C 3), 
car cleaner, employed by the Electric Traction Co 

At Morecambe, H. B. Atkinson, electrical engineer, ap- 
pealed for exemption. It:was stated that be had gone into a 
factory, but he had secured a man to do his electrical work 
at home. The Mayor remarked that Atkinson was given ex- - 
emption as hé was the only electrical engineer in the town 
to do certain necessary work, and now he had left it for 
something else. It looked as though he was playing with the 
Tribunal. The application was refused. 

At Fleetwood, an electrical fitter, one of two C1 men, was 
given temporary exemption to the end of the year, his em- 
pee magng that be had a great many breakdown jobs 
in hand. 

At Ormskirk, the Ormskirk Electric Supply Co. appealed 
for'C. Chester and W. A. Hodson, both single and aged 18, 
the former B2 and the latter C1, who are employed as elec- 
trical engineers and fitters. It was claimed that they were 
in certified occupations, but the Military Representative ques- 
tioned whether apprentices could be described as skilled men. 
For the company, it was stated that at the pfesent time they 
had two engines broken down, and were ‘‘in a terrible mess.” 
and that they had offered £3 a week for men to take their 
places, but had received no applications. Sixteen men had 
gone, and if these were taken the works would have to close 
down. Exemption to the end of the year was granted, the 
vouths to join the V.T.C., the company to make further efforts 
to obtain substitutes. 

The Military Representative appealed against the condi- 
tional exemption granted at Burnley to five motormen in the 
Corporation tramway department. Two of them were given 
final exemption for six weeks, and the others temporary 
exemption to the end of the year, open. l 

Malmesbury Rural Tribunal has given exemption, until 
January 15th to C. A. Harvey (32, C3), electrician on the 
Earl of Suffolk's estate. 

Four months’ exemption, with leave to apply again, has 
been granted to E. W. C. Clayton (C 3), electrician at the 
New Cross Empire. 
~ At Bath, reviews were made of the cases of two drivers 
with the Bath Electric Tramways Co., Ltd., G. Dicks (40, 
Class A).and G. Humphries (35, Class A), both of whom held 
conditional exemption The Military stated that substitutes 


had been found, and the certificates were withdrawn. 


Messrs. Edwards & Armstrong. electrical engineers, of 
Caimscross, appealed at Stroud (Glos.) for F. Marston (30, 
C1), engineer in charge of the firm’s electrical works at 
Ludlow: J. T. White (28. C1). in charge of the electrical 
works at Tewkesbury; J. F. Cuddington, R. G. Young, and 
E. Preese, apprentices; and R. J. Sweeting (31, B3), elec- 
trician engaged in the repair of motors. Captain Wood said 
that the company had done extremely well in supplying men 
to the Army, and having regard to the fact that they were 
suffering from shortage of labour, he assented to temporary 
conditional exemption to March 31st, and this was agreed to. 

At Stroud (Glos.), Messrs. T. B. Worth & Co., Ltd., Thrupp, 
appealed for W. Rogers, electrician, passed for general ser- 
vice, and exemption until January 3lst was granted. 

At Hove, the Military appealed against exemption held by 
the accountant and chief clerk at the electricity works. He 
was previously classified B1, but”had been put down to Cl. 
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Sir Walter Micville agreed with a suggestion that the man 
was doing more useful work in his present capacity than if 
he was to go into the Army. On Major-General Mason inti- 
mating that he would be put into a clerical department in 
the Army, the Mayor observed: ‘‘ Why not let him remain, 
if that be so?” The appeal was refused. 

At Broadstairs there was a Military review of the case of 
a storekeeper (831, Class A) with the Isle of Thanet Electric 
Tramways & Lighting Co., Ltd. He was granted conditional 
exemption until an efficient substitute is found, and the 
Military Representative contended that he was not a skilled 
inan, and therefore not in a certified occupation. The mana- 
ger of the company, Mr. J. A. Forde, urged that the man 
was @ skilled workman, and in a certified occupation irrespec- 
tive of age. The Tribunal held that the man was in a certi- 
fied occupation and indispensable to the company, and they 
confirmed the certificate of exemption. 

Appeals were made at Dewsbury for the principal of a 
local firm of electrical engineers, aged 23, and for two em- 
ployés, one an electrical fitter (23) and the other the fore- 
man engineer and turner (31). The firm was stated to be 
engaged upon very important work, including a contract in 
connection with a military hospital. The principal was 
granted exemption, the fitter was directed to join up in two 
months, and the other man in one month. 

At Brighton, a local firm appealed for an electrician and 
fitter (30, C3), it being stated that the man was doing im- 
portant work in electrically fitting up local military hospitals. 
Sir John Blaker (for the Military) urged that the man would 
be of even more use in the Army, where electrical fitters 
were badly needed. He would probably be very useful abroad 
for the Army, not, of course, in the fighting line, but on elec- 
trical work. Mr. A. F. Gasston (a member of the Tribunal) 
said that he believed that C3 men who had been sent into 
the Army were being turned out of it now, and Sir John 
Blaker replied that they must be men with no trade. Mre. 
Ashton expressed surprise that C3 men would be sent abroad. 
Sir John Blaker: Not into the firing line, and it does not 
follow that he would go abroad. He could be used on elec- 
trical work at home, and if vou visit military camps in this 
. country you will be astonished at the big electrical plant they 

have for different purposes, including the generating of their 
own electric light. The appeal was allowed. 

At Mansfield, there was a Military review of the cases of 
J. Tranter (29, Class A), inspector, and G. W. Marshall (35, 
Class A), driver, engaged with the Tramway Co.. given condi- 
tional exemption in May, 1916. The Military Representative 
said that the review was made on account of the classification 
of the men, and Mr. Walker, manager of the company, stated 
that Tranter was formerly an inspector, but, being a skilled 
electrician, he was now doing much more important work in 
looking after the overhead cables. He was prepared to let 
Marshall go, as they could find a woman to take his place. 
Tranter’s exemption was continued, but that of Marshall 
was cancelled. 


BUSINESS NOTES. 


Trade with Brazil: A Consul’s Counsel.—The Acting 
British Consul at Bahia, who has recently visited a number of towns 
in Brazil has reported giving information respecting commercial 
conditions which is published in the Board of Trade Journal for 
September 27th. Among the points tonched upon are: commercial 
travellers, openings for trade, and packing. In regard to the first, 
he finds that at Aracajú, German travellers. even at the present time, 
are numerous. Complaint is made that. as a rule. British travellers 
are not accommodating as regards the particular requirements of 
prospective customers, and the Consul is convinced that in many 
cases a little tactfulness and resource on the part of travellers would 
promote trade. One firm stated that prior to the war it received 
constant visits from German travellers. that it was buying every 
year more from Germany, and less from the United Kingdom. and 
that itis also buying largely from the United States at present. 
There is a great field for the initiation of business through - the 
agency of travellers in Aracajú. but it is useless to send men who 
do not speak the language and who cannot, at any rate partially. 
understand the Brazilian character. With regard to the ironmongery 
stocked at Aracajú. much of this of British manufacture is superior 
to any others. but the cheap German goods are preferred. as buyers 
cannot afford to pay our high prices. He does not advocatethat British 
manufacturers should imitate the inferior goods supplied by German 
firms, but, after comparing the goods. he states that British manu- 
facturers could probably turn out very serviceable articles at but 
slightly higher cost than the cheap German goods. and that once 
British goods were introduced they would hold the market. 
Articles to last a life-time are not required, but cheap goods which 
can be readily replaced. With regard to the packing of German 
goods. the usual thoroughness is shown in ticketing. Tickets on 
German goods are the same as are used for sales in Germany, but 
printed in Portuguese, thus saving shopkeepers a great deal of 
tronble. British goods are ticketed in English, and the shopkeepers 
have to make Portnguese translations and gum them on. This 
extra trouble does not facilitate sales any more than conducting 
correspondence in Spanish. The language to use is Portuguese. 
In looking through the correspondence of one firm. however. he 


was gratified to find how much of it from British houses was written 
in excellent Portuguese, though some was written in English a 
matter which always creates difficulty, as English ie not oll 
wnderstood, l 


“ Supertax” on British Trade with Australia—Th 
Australian Statesman and Mining Standard characteristically take; 
up the cudgelr on behalf of British export trade aguins th 
Australian Customs Authorities, who are adding 10 per cent. to the 
amount stated in invoices on certain classes of machinery, We 
quote from our contemporary's leading article. entitled “ Super. 
taxed British Trade,” below : — l 

“ Under a clause in the Tariff Act, originally designed to aperte 
in pre-war conditions of trade, the duties on various engimenig 
and other imports are based on the fair selling value in the couttry 
of origin at the time of shipment. In the present disorganised 
state of the markets in Great Britain. it is probably often diffcalt 
to arrive at a close approximation of ‘ fair selling value. This 
consideration does not, however, appear to trouble the Australian 
Customs Authorities much. They have come to the conclasion 
that in many instances of late the declared value is understated, 
and they nave accordingly adopted an arbitrary practice of adding 
10 per cent. to the amount stated in the invoices on certain clases 
of machinery. No doubt they have a technical right to do this: 
but in instances where they show a rigid insistence upon their own 
judgment and powers, their action conveys, to reputable English 
firms, an appearance of harshness. and even of sharp practice.: The 
‘loading ` of invoices to the extent mentioned presses with oi 
siderable severity, and possibly serious injustice, in the case of im. 
portant electrical contracts which were undertaken before the 
beginning of the war, and thus before the firms concernel could 
protect themselves by special arrangements to meet losses through 
delays, increased costs of production. and other causes. Apar. 
however, from the question of justice involved in this new ruk of 
the Customs Department, what are we to think of it as an indice 
tion of policy—-of a policy which not only tends (owing tothe 
conditions of production in England at the present. time) to farour 
foreign manufacturers, but is inconsistent with, if it does not 
actually stultify, the unqualified assurances given at intervals by 
our leading political representatives that the Commonwealth would 
do the utmost in its power to aid Great Britain during the war’ 
Those assurances undoubtedly imply an obligation to assist th 
export trade of Great Britain, or at least to avoid discouraging an 
injuring it. By helping to maintain it we can do a service of real. 
if indirect, importance in the war. . . To inflict, under an 
obsolete law, practically penal surcharges on British firms at the 
Commonwealth Customs Offices, while Australia is handling ten: 
of millions of British money, is worse than ridiculous ; it is stupid 
and humiliating. If the personnel of the Customs Department 
cannot bring themselves to interpret their discretionary authority 
in a more rational spirit, the matter should receive prompt stten- 
tion from the Government or the Federal Parliament.” 


Spain.—There has been formed, at Barcelona, an indus 
trial supplies company styled Sociedad Anonima Abastos Industriales. 
with a capital of 100,000 pesetas. The company will trade in 
industrial and agricultural machinery, motors, dynamos and seee: 
sory electrical material, manufacture complementary parta, import 
and export primary materials, and manufactures. The promoter 
are Messrs. Marimon & Jorda.— La Energia Electrica. 


Scarcity of Lamps in S. Africa.—The British and Suli 
African Erport Gazette says that electric lamps are so scarce ir 
South Africa that those supplies presumed to be on the water ar 
being disposed of on ` to arrive ` terms. f 


Our Commercial Intelligence Service.—At the ks 
meeting of the Advisory Committee to the Board of Trade on 
Commercial Intelligence. the President of the Board of Trade ani 
Sir A. H: Steel-Maitland made statements as to the reconstitution 
on a extended scale of the Department of Commercial Intelligence 
under the arrangementa recently concluded between the Board of 
Trade and the Foreign Office. The Committee also consider 
questions relating to the promotion of British trade and shippuy 
interests in Latin America, and a report of a special inquiry inte 
the electrical trade in Spain and Portugal. A report tothe Boar 
of Trade on the work of the Committee since ita appointment !° 


- 1913 was adopted ; and this being the final meeting, the Presiden! 


expressed to the members his appreciation of the valuable assist: 
ance given by them to the Board of Trade during their period of 
ottice.— Daily Telegraph. 


Itaty.—Under the style of the Società per lo Svilopp 
della Cjanamide e di altri Prodotti Chimici, there has been forme’ 
at Rome, with commercial and administrative quarters st Tans. 3 
company for the production of cyanamide and other chemio 
products. The company has interests in the most. imporsi 
foreign cyanamide concerus, and proposes greatly to develop thr 
industry. as well as the chemical industry generally. 4 
influential manayement committee has been nominated. - fers: 
Trenien d` Liettricita, 


Lighting Large Areas.—That the are lamp is by ' 
means out of the running is shown hya leaflet: which MEST 
JOHNSON & PriLLIPsS, Lro., recently issued. giving the comm | 
tive running costs of a 2,000-c.p. unit per year of 4.000 lightint 
hours, with an arc lamp and with half-watt lamps respective 
The 8-ampere ‘ Metroflam” flame arc cost £11 9s. Sd. met 
sive and the half-watt lamps (two of 1,000 CP. each ). wit 
renewals, £28 0s. 10d., energy being reckoned at 1d. per umt. The 
flame arc, in fact, is unexcelled for the’ economical lighting “ 
large shops and yards where powerful units are required. 
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‘Book Notices.—A small journal, called the Sunie Record, 
has been issued. by Messrs. Watson & Sons (Electromedical). Ltd.. of 
196, Great. Portland Street, W. 1. dealing with the progress of the 


X-ray industry, which has been extraordinarily rapid during the - 


war, owing to the universal use of X-ray apparatus at the military 
hospitals. The first issue contains short articles on X-ray plates, a 
new exposure meter, dental radiography, &c., and future issues will 
be supplied regularly to any reader who applies to the firm for them. 

“Theory and Calculations of Electrical Apparatus.” By C. P. 
Steinmetz. London : Hill Publishing Co. Price 17s. net. 

“ Minutes of Proceedings of the Engineering Association of New 
South Wales.” Vol. XXXI. Sydney: The Association. 

Proceedings of the American Institute of Electrical Engineers.” 
Vol. ie No. 9. September, 1917. New York: The Institute. 
Price $1. 

“ Heat Drop Tables.” Calculated by H. Moss from the formule 
and steam tables of Prof. H. L. Callendar, F.R.S. Published for 
the Turbine Section of the B.E.A.M.A. London: Edward Arnold. 
Price 5s. net. 

Liquidations.—Wortaincton Pumxp Co., Ltp.—This 
company is winding up voluntarily. with Mr. F. M. Whiting, 
Queen’s House, Kingsway. London, as liquidator. The liquidation 
is for the purpose of amalgamation with a company with which 
the Worthington Pump Co. have been associated for many years. 
The business of the two companies will be carried on as hitherto at 

the same address, and creditors will be paid in full. 

BRITISH CONTINENTAL ELECTRICITY Co., Ltp.—A meeting of 
creditors is called for October 19th. at 21, Finsbury Pavement. E C. 
Liquidator, Mr. C. E. Barker. 


Trade Announcement.—The Jandus Arc Lamp and 
Electric Co., Ltd., has changed its name to ARC AND GENERAL 
EQUIPMENT, LTD. The alteration has been made because difficulty 
has arisen from time to time with reference to the name * Jandus,” 
regarding which there was a suspicion that the company was of 
German origin. We understand that William Jandus was a native 
of Ohio, U.S.A., and that he no longer holds any interest in the 
company. 


Trade with Switzerland.— Mr. J. B. Beak, the Acting 
British Consul-General at Zurich, who is visiting this country. will 
be prepared to interview by appointment representatives of British 
firms at the offices of the Department of Commercial Intelligence, 
commencing on Monday, October 22nd. British firms who may 
desire to have an interview with Mr. Beak are requested to make 
their applications as soon as possible, and in any case not later than 
Thursday, October 18th, to the Comptroller-General, Department 
of Commercial [ntelligence. 73, Basinghall Street, London, E.C. 2. 
Reference number, 46,273/17. 


Catalogues. — Messrs. Menprumus, Lrp., Timperley, 
near Manchester. Two illustrated lists, one (Mo. 86) giving 
particulars and pictures of typical refuse-destructor installations 
for power production ; the other (89) dealing with apparatus for 
chemical and explosives and other works. 


A. Gallenkamp & Co., Ltd.—The Public Trustee is 
inviting tenders for 1,650 preference and 1.341 ordinaty shares in 
this company of laboratory fitters and makers of scientitic 
apparatus, under the Trading with the Enemy Acts. 


LIGHTING AND POWER NOTES. 


Basingstoke.—Prick Increase.—The T.C. has decided 
to increase the charges for current by 15 per cent. as from 
September 29th. : 

Bradford.—The Corporation Electricity Committee has 
decided to apply to the B. of T. for power to disconnect classes of 
non-essential consumers in cases of urgent necessity, as suggested 
by the Coal Controller. 


Braintree.—Prov. ORDER.—The U.D.C. has decided to 
apply for a prov. order for electric supply. and to oppose, solely 
to protect the interests of the town, any similar application by the 
Crittall Manufacturing Co., Ltd. 


Coal Economy.—It is reported from Oldham that certain 
Corporation departments are short of coal, the stock being 10,000 
tons under the normal amount, and the Coal Controller is to be 
` interviewed. The question of coal consumption at the Middleton 
electricity works has been investigated by Mr. Robertson (for the 
Coal Control Department), and he is in agreement with the pro- 
posal -to convert the station into a transforming and distributing 
centre, utilising a bulk supply from Manchester. At Wigan T.C. 
attention was drawn to the necessity of persuading small power 
usérs to convert to electrical driving in the interests of fuel 
economy. i 

 Continental.—Srarx.® Application has been made for a 
concession to establish a hydro-electric station on the River 
Hormazuela, in the Isar district, with a view to supplying Isar and 
Villa Nueva de Argano with electric light.—Za Energia Electrica, 

Consequent upon the, result of trials carried out at the Maria 
Luisa colliery, at Langreo, underground electric traction has been 
introduced into the majority of the groups of the Sociedad 
Metallurgica Duro-Felguera. Twelve 26-H.P. locomotives have 
been inatalled, continuous current at 220 volts being employed. 


Pa 


-Darlington.—Domestic consumers desiring to use elec- 
tricity for heating, &c.. are to be charged, 4d. per unit up to the 
amount consumed for lighting in pr: vions quarters, and 14d. per 
unit for excess consumption, the amount w be paid by a consumer 
to be not less for any six months ending June or December than 
the amount fixed for lighting, plus 20s. for heating or cooking. 
This rate overcomes the present difficulty of installing two meters 
on a consumer's premises. 


Derby.—The T.C. has contracted for the repair of the 
armature of a turbine set—which has broken down after ten 
years’ continual heavy work—at a cost of £725. The new plant 
which the Council contracted for in January has not yet been 
receive, and an appeal has been made to the public to economise 
in the use of electricity over peak load periods. An extensive new 
works which it had been hoped to supply, intends to provide its 
own electricity, the Government finding the funds, and thus 
directly negativing the policy of concentrating electric power 
production which it is supposed to be strongly supporting. 


Halifax. — W acEes.—The Corporation employés,on Sunday 
night last, decided that their demand for increased wages, rejected 
by the T.C., be submitted to arbitration. They ask for a further 
6s. per week, to bring their war bonus up to 15s. per week above 
pre-war wages. In August they asked for 12s. above pre-war rates. 
and the Committee on Production granted 9s., which was a Ix. 
higher than the Corporation had previously given. The men now 
hold that since then employés of other Corporations have obtained 
better awards. . 

New POWER STATION.--Sir John Snell has confirmed the 
advisability of purchasing the site at Copley for a possible new 
power station. Though such a station may not be required before 
1920, it will be necessary to commence it almost immediately, and 
the present station in the town is not suited to extension. 


Ipswich. YEaR’s Worxkinc.—The annual report of 
Mr. Ayton, the manager. on the working of the Corporation elec- 
tricity undertaking during the year ended March 3ist last, shows 
that the units sold advanced from 3,734,158 in 1916 to 4,836,171 in 
the year under review, the increase being principally in power 
units, while public lighting supply decreased. The revenue totalled 
£39,575, while working expenses were £26,825, and, after meeting 
interest and sinking fund charges, and £370 war service allow- 
ances. there was a deficit on the year's working of £172, although 
the total revenue shows un increase of £5,606 on the previous year. 
Coal has cost £2,900 more, wages £540, and repairs were £500 
higher than in the previous year ; taking the whole of the working 
expenses, they are £5,470 more, or 30 per cent. increase. Mr. 
Ayton states that great benefit has been experienced from the new _ 
coal-handling plant which was put into operation in September last 
year, and again draws attention to the ash and clinker content, 
which has reached as high a figure as 30 per cent., while, generally, 
it has averaged a figure in the neighbourhood of 20 per cent., or 
nearly double what the same coal gave in pre-war days. He also 
points out that a lowering of the boiler-house costs. would 
follow the fitting of mechanical stokers to the five marine-type 
dryback boilers, and considers that this work, as well as the instal- 
lation of additional plant, must be undertaken as soon as normal 
conditions return. 


Kingston-on-Thames.—The T.C. has appealed to con- 
sumers to use less electricity, owing to the demand for energy for 
power purposes, otherwise it will at times be necessary to cut off 
the supply from some portions of the borough. 


Kirkburton.—Prov. Orper.—The U.D.C. has given 
consent to the Huddersfield Corporation for a prov. order to supply 
electricity in the district. 


Leeds. — Ponick Inpicatixc Lamps. — The polte 
authorities are about to commence the use, by special constables on 
point duty at night, of indicating lights. The equipment consists 
of a.white light on the left hand, a red light on the right, and a 
red lamp on the constable’s back; thus he is protected from 
accident in the rear, and can hold up or wave forward traffic with 
the hands. The lamps are supplied by a 10-volt accumulator 
strapped to the back by shoulder-straps and the belt, and the 
total weight is less than 5 lb. -> 


Lewes.—STREET [.icHTInc.—The T.C. has accepted 
the offer of the electricity company to provide 30 temporary lamps 
in the town at a cost of £74, and to light them for £10 a year ; 
the use of gas would cost £30 more. 


Liverpool.—The proposal to increase the salaries of Cor- 
poration officials has led to a considerable amount of feeling. 
Strong opposition was expressed, but an amendment that no 
advance be given to officials in receipt of salaries of £500 a year or 
more was defeated in Council by a large majority. The Municipal 
Employés Association, at a mass meeting. passed resolutions pro- 
testing against “exorbitant increases of salary to already overpaid 
officials. while ordinary employés are practically- ignored,” and 
demanded an increase of Ss. per week on the war bonus (12s.), to 


- include all employés over 18 years of age, the present bonus with 


the increase to be converted into wages. 


London.—STEPNEY.—The Electricity Committee recom- 
mends that all charges made in respect of electricity supplied 
to consumers, including meter rentals (except special contracts) 
be increased by an additional 164 per cent., making a total 
increase on pre-war rates of 50 per cent., to commence with and 
include the accounts-rendered for the month(of October, 1917, An 
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arrangement has been come to by which the Council will co-operate 
with the Bethnal Green B.C. in respect to wiring and supply of 
apparatus for consumers. 

HAMPSTEAD.—The annual report of Mr. Wrid, the borough 
electrical engineer, shows that the total sales of energy, 5,202,454 
units, though an increase on the previous year, were below pre-war 
figures. The net income, £76,628, was £9,109 up: the total 
expenditure, £78,728, showed an increase of £4,500, and a deficit of 
£2,100 resulted, as compared with a deficit of £6,71U in the previous 
year. The reduced deficit is due to increased charges in force. 
During the year a new 1,500-KW. turbo-alternator was burnt out, 
the makers accepting responsibility > new B.T.H. switchgear has 
been erected on the site of the Ferranti board while in commission, 
by the department's staff. and a new cooling tower has: been 
added. 


Marsden.— E.L. ProrosaL.—At a special meeting `of 
the U.D.C., held for the purpose of considering the advisability 
of applying for a prov. order. Mr. Ernest Schofield advised the 
Council not to apply for an order at the present time, and the 
Council decided to ask the Yorkshire Electric Power Co. how soon 
it would undertake to supply electricity to the district after the 
war. 


Newcastle-under-Lyme.— LInkiNG-u r.—The Council has 
decided that the electrical engineer, in conjunction with the engi- 
neer of the Stoke-on-Trent undertaking, shall prepare a scheme 
for linking-up the two undertakines. A general conclusion in 
favour of this course was arrived at sometime since at an informal 
meeting between representatives of the two Corporations. 


Oldham.—The restricted output of local cotton mills 
under the Control Board scheme is believed to be responsible for a 
decrease in the number of units supplied recently by the Electricity 
Committee, as compared with last year. The production cost per 
unit had risen from 0°462d. to O°516d. 

VEHICLE CHARGING. - -The Corporation Electricity Department 
is now prepared with the necessary apparatus for charging elec- 
_ trical vehicle batteries. It is expected that this form of traction 
will become increasingly popular in Lancashire towns. 


Peterborough.— Messrs. Barford & Perkins have volun- 
tarily agreed to pay the T.C. a further increase of 10 per cent. in 
the price of current supplied to them under contract. 


Sheffield. According to the local papers, the city’s 
electrical undertaking sold during the year ended March last. 
48,600,000 units more than in the previous year, an increase of 
62 per cent. The revenne increased from £277,580 to £450,088. 
. The total connections increased by 30.000 KW. to 113,870 KW., and 
applications awaiting connection totalled 21,350 Kw. The installa- 
tion and motor department had a turnover of £55.473. an increase 
of 50 per cent., and installed over 8,000 H.P. of motors during the 
year.. The electricity departinent now employs 106 females. 


The renewal of the equipment in No. 1 sub-station at the Neep-: 


send power house. at an estimated cost of £2,000, is to be proceeded 
with. 


Stafford.—Land has been purchased by the T.C., at a 
cst of £1,125, for the extension of the electricity works. 


Stoke-on-Trent. —LINKING-UP.—A preliminary discus- 
rion between representatives of the T.C. and Leek U.D.C. is to be 
held regarding the question of linking-up the electricity under- 
takings, as well a3 that of the Newcastle-under-Lyme Council. 


Sunderland. YeEaR’s Worktnc.—The annual report of 
the Corporation electricity undertaking shows that the total 
revenue for the year was £78,290, and the expenditure £48,821, 
leawng a gross profit of £29,469, to which there was added a 
contribution of £2,026 from district fund towards the sinking 
funds. . The net revenue was applied as follows :—Payment of 
interest and income-tax, £12,014: repayment of loans, £17,421; 
contributions to capital, &c., £287; renewals, £870. The net 
revenue for 1915-16 was £30,636. The capital expenditure to 
March 3lst. 1917, was £494,069, and the loan debt, including a 
debt of £8,305 remaining on superseded plant, was £263,356. 


Swansea.— EXTENsIons.—The borough electrical engi- 
neer has drawn attention to the necessity of extending the plant 
at the electricity station on account of increased load. Although 
he did not suggest that the whole scheme should be proceeded 
with at the present time. yet he thought the question of installing 
a new turbine of 3,000 Kw. or 5000 KW., with all auxiliaries, 
should have immediate attention. It was decided to have a report 
on the subject. 

The Electricity Committee has received a report frem the 
horough electrical engineer of a meeting of the Western District 
Joint Committee on Linking-up. Discussion ensued at the 
meeting over questions ag to the best way of dealing with the 
intervening mains between adjacent supply authorities (which in 
this particular case would come specifically under the powers 
of the South Wales Power Co.), and Mr. Chamen obacrved 
that a power company might erect and maintain on such 
terms as either a rental paid or transmission charges. Mr. Burr 
said the links would cost the Swansea Corporation some £15,000. 
The proposed routes of the mains between Swansea and Llanelly 
and Swansea and Neath were also discussed at the meeting, and 
Mr. A. H. Thomson (engineer, Neath) estimated that the cost of 
the Neath link, so far as his Council was concerned, would be some 
£10,000. The matters were adjourned for further consideration, 
Mr. Chamen stating that he would be very pleased to commence 


overhead equipment. 


negotiations at once with the parties concerned. Mr, Burr's report 
was adopted. 

The Electric Lighting Committee has approved of a recommenda- 
tion of the Borough Technical College. Sub-Committee that Mr. 
J. W. Rurr, the borough electrical engineer, undertake. as a 
temporary measure, the teaching of the advanced claas in elec- 
trical engineering at the Technical College. 


Walsall.—The Electricity Committee has decided to 
reconsider the matter of electricity charges three months hence. 
A Committee on Production award involves the department in an 
additional wage expenditure of £400 a year. 

The erection of the second turbo-alternator is completed, but, 
owing to trouble with a circulating pump, the alternator is not 
yet in commission. The Committee has approved a schedule of 
plant at the Wolverhampton Street generating station about to be 
advertised for sale. 


Wednesbury. ANNUAL AccouxTs.—The report of the 
year's working of the electricity undertaking shows receipts 
amounting £12,386, as compared with £10,860 ; working costs to 
£11,030, as compared with £8.331, leaving a gross profit of £1,354. 
as against £2,529 in the previous year. Loan and other charges 
totalled £3,818, leaving a deficit on the year's working of £2,163, 
which, with £1,681 debit balance brought forward, makes the total 
deficiency £4.:143. The reduction of public lighting, and the in- 
creased costs of fuel and Mond gas, are the principal causes of the 
unsatisfactory result. 


Wharfedale.—The Burley Council, in comiti the 
Yorkshire Power Co.'s application for a prov. order, has asked the 
company to agree to various conditions, including a purchase clause ; 
the Menstor Council favours electric lighting. 


Wolverhampton.—Prick Increase.—The Electricity 
Committee has decided that, in addition to the 20 per cent. iv- 
crease in the charges for electricity already sanctioned by the 
Council, a further 10 per cent. advance be made in the charges to 
consumers of electricity fòr power purposes who are paying the 
pre-war price of ld. per unit and under (plus the 20 per cent. in- 
crease), such further increase to date as from October 30th. 


Worcester.—Prick InckgEase.—The City Council has 
decided to add a further 10 per cent. to its lighting, heating and 
power charges, making 20 per cent. on pre-war rates. The 10 per 
cent. increase will produce £16,000 towards a deficiency of £24,000. 

The City Council has granted increased salaries to its assistant 
electrical engineers and a war bonus to each member of the staff. 
it has also revised the wager list, and the increases are estimated to 
coat £HO) per annum. 


TRAMWAY AND RAILWAY NOTES. 


Accrington. — Mr. N. Pilling, Corporation tramway 
manager, in discussing the award just made by the Committee of 
Production to Lancashire tramway workers, states that previous to 
the latest grant the war bonuses paid to the local tramway workers 
exceeded £3,000 per annum, and the last award will mean an addi- 
tional £900 a year. This is equivalent to a rate of 4d. or 5d. in 
the £. Some of the Accrington workers, who number 113. will 
receive as much as l4s. or 15s. per week for overtime. As an 
alternative to this advance in wages, the question of the increase 
in fa-es will have to be seriously considered. Before the outbreak 
of the war the cost of tramway tires, &c., was much less than 
now; material for which £1,000 was paid prior to the war is 
costing £3,000. 


Bootle. —TRAMWAYS AGREEMENT.—A lengthy discussion 
took place at the T.C. on the new tramway agreement with Liver- 
pool. Alderman Booth, explaining the reason for the agreement. 
said that before the war it was decided that the entire system 
needed reconstruction, but the war held up the matter. Liverpool 
claimed over £30,000 for loss of traffic, damage to cars, &c., to the 
end of 1916, and, after deciding to go to arbitration, it was 
arranged to settle the matter between the two Corporations. The 
new lease would run for 25 years from July Ist last, at a rental of 
£5009 year for the first six years and £1,000 a year after, Li 
taking over the debt of £20,000, less the reserve fund of £700. In 
case of future extensions, Liverpool had agreed to pay £200 a mik. 
Liverpool would pay £43 per mile yearly for the upkeep of the 
Councillor King said Bootle were selling 
their birthright to Liverpool, and they would be sorry for it, and 
Councillor Randall considered that they had been bluffed into the 
agreement. The Council, however, sealed the new agreement. 
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Continental.— SPAIN. — Application has been’ made for 
a concession to establish an electric tramway in Guadalajars. 
ranning from the railway station to the Plaza Mayor of the city. 

The success which has attended t@® public subscription of 
capital, brings the realisation of the Oviedo electric tramways 
scheme into measurable distance. The work will be divided into 
six sections of 17 km. Later some 12 branches will be constructed 
to distant localities, thus completing the Asturias tramway 
network. 

The concession granted to Pedro Garcia Faria, on June 3rd, 1892. 
for the construction of an underground electric railway in Madrid 
is declared to have lapsed, but.an appeal may be lodged. The 
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above concession should not be confounded with that of the 

_ Central-Metropolitano, granted in September, 1916: the latter is a 
modest scheme of only 4 km. extent. out of an eventual aggregate 
at 14 km. 

- > Poncaster.—CHear Fares-—At the T.C. mecting, last. 
week, an attempt was made to upset the decision of the Council- 
in-Committee to support the Tramways Committee's recommendation 
tor the withdrawal of all workmen's and other cheap return 
tickets, owing to the present high cost of working. Councillor 
Warren, who moved that the minutes be not confirmed. admitted 
that on September 17th he had himself voted in favour of the 
abolition of the tickets, but he now thought there was another 
way out. He said last summer, on considering the tramway esti- 
mates for the present year. the price put down for current was 14d. 
per unit plus, 10 per cent. war charge. and that worked out at 
ds. 7d. per 40 units. In May this year a sliding scale for large 
consumers had been brought forward. based on seven-tenths of a 
penny per unit, whilst the coal was 19s. per ton. Provision had 

also been made for a fluctuation of coal on the basis of sġgths of a 
penny for every 6d. increase per ton in the price of coal. Based on 
to-day's price, he worked that out to be 3s. 1d. for 40 units. He 
suggested that this margin was more than enough to make up the 
deficiency with which the tramways would be faced on account of 
increased expenditure, without taking such a drastic step as with- 
drawing the tickets. Councillor Marshall ably defended the Train- 
ways Committee's reasons for urging the withdrawal, and the 
meeting decided, by 20 votes to 8.on the final adoption of the 
recommendation. 


Ipswich.— YEAR'S WorkING.—The annual report of the 
Corporation's tramway undertaking shows a total revenue amount- 
ing to £25,566; working expenses amounted to £21,922 and war 
xervice allowances to £587, and, after meeting interest and loan 
repayments, there was a deficit on the year of £2.671, as compared 
with a profit of £2,757 in the previous year. The loas has been 
taken from the surplus brought forward of £3,700, leaving a credit 
valance of £1,028 to be carried forward. The passengers carried 
1umbered 6,246,820 and the car-miles were 567.503, which compare 
With 6,798.589 passengers and 620,115 car-miles in 1916. The 
‘eserve or renewals fund now stands at £24,055. 


London.—L.C.C.—The reduction in ticket transfer 
acilities, referred to in our last isaue, is stated to have greatly 
ncreased the congestion at certain points on the tramway system, 
nvolving delay and overcrowding. According to the 7imes, it is 
wing urged that the cost of reducing the loss by fraud under the 
ld arrangement will exceed the possible saving. 

Now that fares have been increased on the Council's tramways. 
he Stepney B.C. is inserting the tramways in a provisional 
aluation list with a view to increasing the rateable value. 


Lytham.—The Council has decided to inform St. Anne’s 
,ouncil that it has been advised that the consent of the B. of T. 
Jy the supply of electrical energy to the Tramways Co. in the 
‘rban District of Lytham should be applied for by St. Anne's, 
‘ith the consent of Lytham Council, such consent to be effective 
uly during the existence of the agreement between the two 


ouncils. 


Manchester.— INCREASED EXPENDITURE.—Some interest- 
ig figures were given at the City Council last week ; Alderman 
owes, chairman of the Tramways Committee, said the recent 
ward of the Committee on Production to the employés in that 
>partment would mean an increased cost of £78,780, which, with 
1e war advance, amounted to .£90,000. The award given on 
aptember 27th to the tramway and vehicle workers would cost 
27,040, and, with the award given to the Workers’ Union on the 
ume date, the total was brought up to £119,086. The under- 
iking could not stand such a heavy burden without doing some- 
iing to increase the fares, and the Tramways Committee would 
ke the matter inte consideration at the earliest opportunity. 
owever much they disliked higher fares, they had reached a 
vint at which it was absolutely impossible to go on paying their 
av on the present fares. It is not expected, however, that the 
creases will be of a very drastic character. a return to the scale 
‘taining before the stage extensions in 1913 being the scheme 
ostly favoured. 


Mansfield.—The Mansfield and District Light Railway 
» has applied to the B. of T. for an extension of time until 
sril 9th, 1921, for the completion of five lines of tramways in 
itton-in-Ashfield and Skegby. 


Nelson.—SUGGESTED *BusES.—The Corporation Tram- 
ays and Electricity Committee has had under consideration the 
oviasion of passenger-carrying vehicles, to be run in the higher 
rtions of the town in conjunction with the existing light railways. 
1e Sub-Committee inspected the electric omnibuses at Lancaster, 
t it was decided to defer the matter for the time being. the view 
ing that the type of vehicle was unsuitable for gradients, and 
at there was prospect of an improvement after the war. 


Newcastle-on-Tyne. — ASSESSMENT. — At the Quarter 
sions, on October 6th, Mr. Maynell, representing the Corporation, 
ced for a consent order regarding the tramway assessment for 
15, 1916, and 1917, and this was granted. The toal figures had 
n agreed between the parties, and the order would reduce the 
esament in accordance with the figures. The matter was referred 


in our last issue. 
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New Zealand.— ELECTRIC VEHICLES. —Mr. W. E. Stark, 
the Christchurch city electrical engineer. recently declared himself 
convinced of the future of the electrice vehicle, predicting that 
within five years time after the war Christehurch will have a fleet 
of 500 cars. At present there are nine representative “electrics in 
use in the city. which bave given every satisfaction. 


Sunderland. — Y kaks WORKING.—-The report of the 
year’s working of the Corporation electric trainways undertaking 
shows that the total revenne was £85.513, and the expenditure on 
traffic, power and management expenses €49.970. leaving a groas 
profit of €35.513, as compared with £34,660 in 19153-16. The gross 
profit was applied as follows :--Interest and income-tax, £10,650 ; 
repayment of loans, £13.368 ; contributions to capital, Mc. £427; 
borough fund in aid of rate, £5.000; and the balance of 6.008 
was transferred to the renewals fund. The capital expenditure to 
March 31st. 1917, was £307,120, and the loan debt £145,311: the 
amount to the credit of renewals and reserve funds was £56,711. 


Swansea,— NeW Lrask.—The Committee has agreed to 
proposals in revard to a new tramway lease. The reason for the 
new lease is becanse of the peculiar state of the law governing the 
Swansea tramways and light railways. These are held under 
various leases, and as each lease expires it has to be renewed. with 
the result that it is not until 1980 tha€ the Corporation is able to 
exercise its powers of purchase of the whole system. In 1911. 
however, negotiations were opened. and it was ayvreed to equate 
the varying periods. so that the Corporation can exercise its powers 
in about 20 years’ time. An agreement was also come to by which 
there should be one lease only of the existing system. and certain 
new sections of tramways and light railways then under con- 
struction. It is in pursuance of that agreement that the new lease 
is about to be completed. The tixed rental comes to about £6,009 
per annum. ‘ 


Walsall.—The Tramways Committee has accepted an 
offer of the services of boy scouts to assist conductors during busy 
hours. 


CONTRACTS OPEN AND CLOSED. 


3 OPEN. 
Dublin.—November Ist. G.N. Railway Co. (Ireland). 


Six or twelve months’ supply of general stores (including several 
electrical items). See “` Otticial Notices ` October 5th. 


Grimsby.—October 29th. Corporation. House service 
boxes and house fuse-boxes and fittings. See “ Official Notices” 
to-day, 


London, — OrFIce OF Works.—-October 12th. Steam 
tubes and fittings for twelve or six months. Secretary, H.M. Office 
of Works, Storey’s Gate, S.W. 1. 


Morecambe.—October 15th. Electric Traction Committee. 
Supply of electrically-driven omnibus. See “Official Notices ` 
October 5th. | 


k MlM re ee IMaSGtSuMl 


: CLOSED. 


Bradford. — Having received a report as to difficulty in 
obtaining delivery of pinion wheels from the present contractor, 
the Tramways Committee has decided, without interfering with 
the existing contract, to accept the offer of the British Hele-Shaw 
Patent Clutch Co.. Ltd., for 162 steel pinions, at £212. 


Derby.—T.C. Repairs to turbine armature : Parsons, 
Ltd., £725. - ' 


London.—MARYLEBONE.— Electricity Committee. Grab 
for the electricity works travelling crane, £500: Goodacres and 


Sons, Ltd. 
STEPNEY.—The Electricity Committee has accepted the following 


offers for coal :— 

Bradbury, Son & Co.—5,000 tons Clifton peas, &c., at 245. 6d. per ton. 

Foster & Co.—5,200 tons Bolsover nutty slack, at 21s. 7d. per ton ; 1,000 - 
tons Arley D.S. nuts, at 25s. 4d. per ton ; 600 tons Snibston slack, at 
21s, 8d. per ton ; and up to 100 tons per week of Coombs Wood beans, 
at 22s. 10d. per ton. . 


- Sheffield.—City Council : : 
Ferguson, Pailin & Co., Ltd.—0One 509-amp., 2,000-v. switch panel. 
W. T. Glover & Co., Ltd.—Cable (revised price schedule). 


Stafford.—Gas und Electricity Committee. J. Dallow 
and Sons, Blackheath, at £1,087, new boiler-house and pump-room ` 
for the electricity department. 


Stretford. U.D.C. Accepted tenders :— 


Underwood (Manchester), Ltd.—One 25-u.P., 500-volt p.c., shunt-wound, 
totally-enclosed motor, £175. 

James Hodgkinson (Salford), Ltd.—One 66-in. diameter special induced- 
draught fan, £204, 
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Transformer Contracts.—The following orders for trans- 
formers have been received by Messrs. Ferranti, Ltd. :— 


Glasgow Corporation.—Sixteen 1,875-K.v.a. single-phase transformers. 

Birmingham Corporation.—Seven 1,250-k.v.a. single-phase transformers. 

Barrow-in-Furnesas Corporation.—One 400-k.v.a. three-phase transformer. 

Manchester Corporation.—One 125-k.v.a. three-phase transformer. 

British Thomson-Houston Co., for Shoreditch Borough Council.—One 
1,650-K.v.a. three-phase transformer for use with a rotary converter. 


Wolverhampton.—Corporation. Accepted tenders :— 


Strachan & Henshaw.—Coal-conveyor plant for the electricity works, £1,542. 

Gibbons Bros.—Steel structnre for additional coal-conveyor plant, £926. 

Reyrolle & Co.—One 6,000-Kw. generator panel and two 2,000-kw. feeder 
panels, £1,950. . 

Stirling Boiler Co.—Boiler equipment complete with stokers, fans, 
chimney, &c., £19,822. 

British Thomson-Houstón Co.—5,000-kw. turbo-alternator, £17,803. 

Allen & Co.—Condenser body, £6,083. 

Willans & Robinson.—Condenser plant auxiliaries; £3,729. 


FORTHCOMING EVENTS. 


Electro-Harmonic Society.—Friday, October 12th. At 8 p.m. At the Holborn 
Restaurant (Venetian Chamber). First smoking concert of the season. 


Junior Institution of Engineers.—Friday, October 12th. At 7.30 p.m. At 
39, Victoria Street, S.W.1. Paper on ‘Scale Prevention in Water-cooling 
Systems ” (illustrated by experiments), by Mr. H, Sampson Wills. 

Monday, October 15th. At 7.80 p.m. At 39, Victoria Street, S.W. 1. 
Paper on “ Mechanical Arms," by Mr. E. W. Hobbs. 


Birmingham and District Electric Club.—Saturday, October 13th. At 
6.30 p.m. At the Swan Hotel, New Street. Ladies’ night. 


North of England Institute of Mining and Mechanical Engineers.— 
Saturday, October 18th. At 2 p.m. At the Wood Memorial Hall, 
Newcastle-on-Tyne. General meeting. 


Institution of Mechanical Engineers.—Friday, October 19th. At 6 p.m. 
At the Institution of Civil Engineers, Great George Street, S.W. “A Com- 
parison of the Working Costs of the Principal Prime Mover,” by Mr. 
Oswald Wans. 


NOTES. 


Organisation of Power Station Engineers.—Thbe meet- 
ing of the Midland Electric Power Supply Engineers’ Association. 
announced in our issue of September 28th. was held at Birmingham. 
on October 5th. Representatives were present from other large 
Midland towns, and the temporary Committee was strengthened by 
their inclusion. Detailed information can be obtained from the 
hon. secretary, Mr. P. J. Burgess, 21, Geraldine Road, South 
Yardley, Birmingham. 


Association of Electricai Station Engineers.—On 
Friday last a meeting was held at St. Bride's Institute of central- 
station staff engineers, at which representatives of 16 central 
stations in the London area agreed to support the A.E.S.E. 

A similar meeting was held in Mauchester on October 3rd of the 
central-station staff engineers of Manchester and aistrict. The 
. following resolution was carried unanimously :—" That this meet- 
ing of staff engineers in the Manchester district being convinced 
that collective organisation is an urgent necessity, expresses its 
entire agreement with the objects of the A.E.S.E., and resolves to 
hold a further meeting to discuss the various details in connection 
with the Association as soon as possible.” During the last few 
days a form has been extensively signed by London central-station 
staff engineers protesting against the Electrical Trades Union 
negotiating with regard to rates of pay, &c., for central-station 
staff engineers. The number of signatures received to date gives 
the A.E.S.E. a very strong position in the matter. Any engineers 
interested can obtain full particulars from the Hon. Secretary, 
A.E.S.E., 26, Little Park Gardens. Enfield. 


London Power Station Employes.—The Stepney B.C. 
Electricity Committee has appointed two representatives to serve, 
together with the borough electrical engineer, on a body, the 
formation of which is recommended by the Associated Municipal 
Electrical Engineers to consider working conditions, rates of pay, 
&c., of employment in the power stations of London. 

Marylebone Electricity Committee having considered a com- 
munication from the Chief Industrial Commissioner, Ministry of 
Labour, concerning war wage grants in municipal power stations 
in the metropolis, and the possibility of uniformity, has informed 
the Commissioner that it has from time to time. and as late as 
August last, been in negotiation, and has come to satisfactory 
arrangements. with employés of the Electricity Department, 
through a representative of the National Amalgamated Union of 
Enginemen, Firemen, Mechanica, Motormen and Electrical Workers, 
and that it sees no reason to re-open the question at the present 
time. The Committee entirely agrees with the suggestion as to 
establishing uniform payments and conditions for employés in 
London power stations. 


Instruction in Technical Optics.—At the last. meeting of 
the Governing Body of the Northampton Polytechnic Institute, 
Prof. Frederic J. Cheshire, Director of the Department of Technical 
Optics in the Imperial College of Science and Technology, South 
. Kensington, was appointed Honorary Head of the Technical Optics 
Department of the Northampton Polytechnic. in accordance with 
the schemes of the Board of Education and of the London County 
Council for the provision of instruction in technical optics. 


Tyneside Power Supply Data.—At a meeting of Ner. 
castle-upon-Tyne Chamber of Commerce. on the 3rd inst. Mr. 
Turnbull, of North Shields, -representing the Electrical Section oi 
the Chamber, said that Section had been requested by the Board ni 
Trade to supply evidence in regard to the use of electric power in 
the district. and the Section asked for the appointment of a Snb 
Committee from the Council to assist. Among the information 
required was as to the saving in the cost of power by the næ o 
electricity, and the effect upon industrial development. conveni. 
ence of electricity when adding new machinery, and its adaptabili; 
to awkward situations, and the possibility of the use of waste hea 
from coke ovens and blast furnaces. Messrs. E. L. Beckinghan,. 
H. Pyle. and B. C. Browne were appointed to act. 


A New Electrical Furnace.—A new type of electric 
furnace has recently been constructed in Sweden, which is especially 
useful as an economical small unit for crucible works and se: 
foundries. In addition, it may be made suitable for copper smelt- 
ing. glass melting, and for melting various alloys. The furnace is 
of the are type. but differs from existing ones ; it is cylindrica. 
with closed ends. Two of the electrodes enter the furnat 
horizontally, one in the centre of each end; the third electrode i: 
vertical, entering at the top in the centre. 

Heating is by radiation from the arcs, but their deflection np: 
the bath is also of material assistance. The furnace is built wit! 
a horizontal cylindrical steel shell. rolling in cradles or tiltin: 
round a horizontal diametric axle. It is lined with acid. basic. or 
neutral material, according to the work for which it is intended. 
The currents entering at each end through the horizontal eleetrode- 
neutralise each other, but the returning current into the centm. 
electrode generates a field of force which deflects the arcs dowr- 
ward towards the bath. This is the essential feature of the nes 
furnace, which differentiates it from those hitherto used. The point: 
of the electrodes are usually kept 6 to 12 inches above th 
surface, but they can bo adjusted as required. The furnace i 
adapted for work on cold or liquid metal, and the electrodes can b 
drawn back while the furnace is being charged. The circuis 
form of the furnace is one of its greatest advantages. The radiant 
heat from the free-burning arcs is reflected on to the bath frim 
the entire mirror-like incandescent inner surface of the vault. Ye 
the arcs are at such a distance from this roof that the danger «i 
melting is minimised. A sound point in construction is that there: 
no break between the roof,the side walls, and the bottom, all bein: 
built together in onecurve. Toenable the furnace to be relined. th 
shell is in halves. bolted together. The electrodes, of graphite. ar: 
held together in a loose fit in water-cooled, insulated phoaphor-bronz 
boxes, those for the horizontal electrodes being adjustable al% i- 
the vertical plane. Once the arcs are adjusted, it suffices to advan: 
the side electrodes by about 1 in. per hour.—Scientifie Ameritas. 


U.S. Eight Hours’ Law Suspended.—According to tl 
Labour Gazette, the Orders for suspending the Eight Hours Lax 
were effective from date of the promulgations in March and Apri 
last, and they are operative “during the pending emergency a.: 
until further orders.” In addition to applying to Governmer’ 
contracts, they apply to mechanics and labourers employed cn work 
which. in the judgment of the Secretary for War, is important fv 
purposes of natioual defence, 


Coal Shortage Effects in Switzerland.—In order © 
effect greater economies in coal and electrical energy Swisa ship 
are to be closed at 7 p.m. Kinematograph and variety theatres ar 
to be closed 12 daysa month. Hotels and boarding houses will ® 
allowed to heat only 25 per cent. of their rooms, or in exoept: 
cases, DO per cent. Mountain hotels will be exempt from ti: 
rule, — Times. 


The Electrolytic Production of Zinc. —Among tt 
important metallurgical developments in British Columbia durt: 
last year was the completion and commencement of operatio ‘ 
the electrolytic zinc-producing plant, dealing with raw ore. at: 
works. at Trail. of the Consolidated Mining and Smelting t 
towards the beginning of 1916. The plant was in continuous wt: 
during the remainder of the 12 months, and is now terning 
from 25 to 30 tons of spelter per day, which means that from ie 
to 200 tons of ore are being treated daily. The total prođect:o: © 
spelter by the new plant during last year is returned at appt’ 
mately 6,810 tons. The installation was designed primarily tot" 
the complex zinc-lead ore, of which large reserves have e7 
proved. The ore is roasted, and then leached with a solution “ 
weak sulphuric acid: this dissolves ont the zinc, which is th= 
precipitated in electrolytic tanks. The lead and low silver conten? 
of the ore remain as an insoluble residue from the leaching prw* 
and are sent to the lead furnaces for smelting. This prat“ 
enables the zinc contents of the ore to be saved—at least, in aian 
part—and also makes a much better product for the lead-st5:* 
than the crude ore. The co-t of producing zinc by this met: ` 
stated to be about the same. or possibly a little higher. than by i 
smelting. but the latter process could not be ased with tbe re 
ticnlar ore in question. At the beginning a number of differ. * 
were met. but they were eventually successfully overcome, ti- 
being. perhaps, necessarily incidental to the standardisation e! * 
production in a large way of electrolytic zinc, and it is exp” 
that, as the staff becomes more familiar with the operas> 
further improvements will be effecte. Before the plant was ot 
pleted further contracts, at the request of the Imperial Muni: 
Board, were entered into for an increased. supply of zine wd- 
rendered necessary very large additions to the installat# © 
originally designed, but the completion of which has been dear- 
owing to. the difficulty experienced: in -obtaining delivene - 
electrical machinery. 
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Industrial Reconstruction.— A scheme has been elaborated 
for a Council for the Study of Industrial Reconstruction, and a 
meeting is shortly to be held at which the proposals advanced by 
those prominently associated with the movement will be explained. 
A manifesto signed by a large number of well-known professors, 
editors of trade journals, and officers of trade associations sets 
forth:in fair detail what the scheme is. We give some extracts 
below, and would refer readers who may be sutliciently interested 
in the matter to desire further information to the Secretary. Mr. 
F. W. Galton, care of Messrs. Benn Bros., Ltd., 4. Bouverie Street, 
E.C.4. It is considered that to meet the urgent needs of the times. 
increased efforts to develop our industries will be necessary on the 
following lines :— 

. Tho mobilisation of each industry for common action. 

2. A greater degrec of co-operation between manufacturers. 

A Cocrere on between labour and capital, and the avoidance of industrial 
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2 

3 

4. A more complete association between scientific institutions and traders. 
5. Education better adapted to our commercial needs. 

6 
7 
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. Each industry to be studied as a whole, and freed from unnecessary 
internal competition. 
. Every trade to present a united front to foreign competition. 
. Output regarded as a duty by both capital and labour. 
9, Encouragement by the Government of the activities of traders with a 
winimuw of interference. 

The necessity for greatly increasing the national output is so im- 
perative that some national scheme which shall ensure the securing 
of these objects is considered necessary. 

It is suggested that a national oryanisation, along the lines of 
the Whitley Report, should be established, which will retain all 
the sterling qualities of our individualistic system, and add ordered 
force to ensure yreater activity; also that such an organisation 
will need to provide for the representation of all classes of persons 
engaged in a given industry ; that industry should, therefore. be 
cnfranchised, and every man and woman, employer and employed, 
iven a vocational or trade vote, by means of which this repre- 
sentation would be effectively realised; that every citizen should 
have the right to register with some approved Trade Association or 
Trade Union, and thus an Industrial or Vocational Reyister pro- 
perly classified would be produced ; that Trade Councils should be 

elected in each industry from the Trade Associations and the 
Trade Unions, upon a truly representative basis, so as to be able to, 
speak in the names of the whole of their respective industries ; 
that all questions between the Government and a given trade 
should be delegated to the Council of that trade to deal with ; and 
that questions of output, education, trade schools, scientific 
research, export, wages, profits, markets, tariffs. &c., &c., should be 
settled in each trade by the Council of that trade. and national 
funds spent upon these matters dispensed through the Trade 
Councils. 

Feeling that the time has come when the discussion of these 
matters should take a more detailed and practical form. those 
responsible for the manifesto have put forward various heads as a 
basis for further study. | 

These heads are concerned with the organisation of separate 
trades ; a Government Department to promote or encourage trade : 
Trade Unions and Associations; Trade Councils (consisting of 
representatives of Trade Associations, Trade Uniong. and alder- 
men elected by the Council on the nomination of Government 
Departments ; and, lastly, work. “A very large proportion of 
the work now badly done by various Government Departments 
could be delegated to these Trade Councils, and would be more 
effectively performed. Reconstruction work, which largely 
depends upon industrial prosperity, could be undertaken by these 
Councils with a better prospect of success than it would have in 
any other way.” 

-Generally, the scheme involves the establishment of a complete, 
new system of trade government comparable to our existing 
system of local government, with a Ministry at the head with 
powers similar to those of the Local Government Board, controlling 
numerous Trade Councils with powers comparable to those of 
existing County Councils. It recognises the essential principle 
that industrial interests should be grouped by trades, and not by 
localities. a i - 
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National Insurance (Unemployment) Acts, 1911-1916.— 

The following are further decisions of the Umpire :—Contri- 
butions are payable in respect of :— 

2,388 X. All workmen engaged in making, including welding. 
stamping and machining, ferrules for water-tube boilers. 

This decision amplifies decision A 1,263 (Board of Trade Journal 
of January 30th, 1913). 

2,389 X. Workmen described as painters employed by a firm of 
manufacturers, and engaged wholly or mainly in painting street 
lanterns or steel book-stacks at the works, 


The Production of Nitrates in the United States.— 
The U.S. War Department has announced that the Nitrate Supply 
Committee recommends the Government to use the synthetic 
ammonia process of the General Chemical Co., and to allocate out 
of the £4,000,000 nitrate supply appropriation a sum of £600,000 
for this purpose, to build a plant having an output of 60.000 lb. of 
ammonia per 24-hour day, as well as a sum of £120,000 for a plant 
o oxidise ammonia to nitric acid and concentrate the acid. the 
vsutput being equivalent to 24.000 Ib. of 100 per cent. nitric acid 
wr day. 

A further sum of £40,000 is asked for, to experiment with a view 
o the industrial development of the Bucher process for the pro- 
luction of ammonia. which is owned by the Nitrogen Products Co. 
n the States. The installation of by-product coke ovens is also to 
c accelerated. The decision as to the more extensive installation 
f nitrogen fixation protesses and water-power development in con- 
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nection therewith is to be’ postponed until the plants above 
mentioned are in operation. A reserve of half a million tons of 
Chile saltpetre is to be accumulated as a matter of urgency. 


Volunteer Notes.—County oF LONDON VOLUNTEER 
ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street, 


Oxford Street, W. 1. 

Orders for the week, by Lieut.-Colonel C. B. Clay, V.D., commanding :— 

Officer for the Week.—Second Lieut. E. A. Ullmann. 

Monday, October 15th.—Drill and Elementary Bridge Construction for No. 8 
ear ar A Left Half Company, 6.30. Signalling Section, 6.30. Recruits’ 

rill, 6.30. 

Tuesday, October 16th.—Physical Drill and Bayonet Fighting, 7.30. 

Wednesday, October 17th.—Drill and Elementary Bridge Construction fur 
No. 1 Company, 6.30. 

Thursday, October 18th.—Dril) and Elementary Bridge Construction for No. 2 
Company,6. Signalling Section, 6.30. Ambulance Section, 6.90. 

Friday, October 19th.—Drill and Elementary Bridge Construction for No. 3 
Company, Right Half Company, 6.30. 

Saturday. October 20th.—Commandant’s Parade for Route March and Drill. 
Parade at Headquarters, 2.45 p.m. Uniform. A und BN.C.O.’s and Men are 
reminded that one Route March per month is compulsory. 

Muxketry.—The Range at Belvedere Road will be open every Tuesday, 
Wednesday, and Thursday evening from 5.30 to 7. 

Medical Krcamination.—The Medical Officer will attend at Headquarters for 
this purpose every Thursday at 6. 

(By order) MacLgop YxansLey, Capt. and Adjutant. 


` Institution and Lecture Notes.—The Faraday Society.— 
A general discussion on ** Pyrometers and Pyrometry” will be held 
on Wednesday, November 7th, at 8 p.m., in the rooms of the Royal 
Society of Arts, John Street, Adelphi, London, W.C. 2. ' 
Sir Robert Hadfield, Bart., F.R.S., President of the Society, will 


- preside over the discussion and deliver an introductory address. 


Dr. E. F. Northrup (Trenton, N.J.) will send in a communication 
cntitled “ High Temperature Production and its Measurement.” 

Dr. Ezer Griffiths and Mr. F. H. Schofield. B.A., B.Sc. (National 
Physical Laboratory) will read a paper on “Pyrometer Standard- 
isation.” 

Mr. R. S. Whipple (Cambridge) will read a paper on “ The 
Advantage of Burying the Cold Junction of a Thermo-couple as a 
means of Maintaining it at a Constant Temperature.” 

Mr. Richard P. Brown (Philadelphia) will read a paper and give 
a demonstration on ‘* The Automatic Control Measurement of High 
Temperatures.” 

Prof. J. O. Arnold, F.R.S. (Sheffield) will speak on ‘ Pyrumetry 
Applied to the Hardening of High-Speed Steel.” 

Mr. Cosmo Johns (Sheffield) will speak on “ Determining the 
Temperature of Liquid Metals by Means of Optical Pyrometers.”” 

Dr. W. H. Hatfield (Sheffield) will read a paper on “ Pyrometry 
from the Standpoint of Ferrous Metallurgy.” ; 

Mr. H. Watkin (Stoke-on-Trent) will read a paper on “The 
Measurement of High Temperature by Means of Pottery Materials.” 

Mr. C. R. Darling will read a paper on “ Base-Metal Thermo- 
Electric Pyrometers.”’ 

Dr. J. W. Mellor, Mr. F. Twyman, and Mr. G. E. M. Stone will 
also contribute to the discussion. 

Instruments will be exhibited by Mr. Richard P. Brown, the 
Cambridge Scientific Instrument Co., Messrs. Hadfields, Ltd., Mr. 
H. L. Heathcote, Mr. Robert W. Paul, and Messrs. Siemens 
Bros. & Co., Ltd. 


Wages of Foremen Engineers.—A deputation from the 
London Association of Foremen Engineers waited upon the 
Ministry of Munitions, on Tuesday, to call attention to the rate of 
wages paid to foremen in the engineering trades, which was 
stated to be in many cases lower than those received by even 
unskilled hands. It was said that in many cases they had the 
sympathy of their employers, but such employers were helpless 
without the sanction of the Ministry. The deputation was 
informed that although any increase in wages in a controlled 
establishment of any members of the staff must be approved, it 
was recognised that the foremen did important work. The merits 
of different cases varied largely, but the Ministry of Munitions was 
in sympathy with those foremen who did special work, and would 
not raise any objection in such cases to any advance of salary 
which might be agreed upon between employer and employé. In 
asking for such approval, the nature and extent of the extra work 
should be clearly stated. Ifthe foreman could not agree with his 
employer as to the amount of increase, he could apply to the 
Minister of Labour, Industrial Department, and an arbitrator 
would be appointed.— Morning Post. 


Appointments Vacant.—The Chief Engineer, War 
Department, Salisbury, is advertising in our pages to-day for com- 
petent men, who are required immediately to fill the following 
positions :—Electrician, mains engineer, shift engineer. engine 
driver, fitter, fitter driver. jointer, wireman, and wireman’s mate. 
Electrical fitter (50s.), for Chester Corporation tramways ; oil engine 
and dynamo attendants (35s. to 40s.), for the power stations in the . 
Northern Command; Londonderry Corporation wants a charge 
engineer for its generating station. See our advertisement pages 
to-day. 


The Ventilation of the Tube Raiiways.—In an interest- 
ing communication to the Times, General Sir Desmond O'Callaghan 
rofers to the crowding of the tube railway stations by aliens during 
air raids, and suggests that if a bomb deranged the ventilatiny 
arrangements these people might be suffocated. There is, how- 
ever, little danger on this score; the tubes are not all supplied 
with power from the same source, and it would haveto be a very 
lucky shot indeed that would cut off the supply from even a 
portion of the system for a long period. Moreover, there is an 
immense volume of air in the tunnels, which is always more or 
less in movement, and the stairways are open to the atmosphere 
at the surface, 
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Inquiries —Makers of “Crosby” clamps and wood 
separators for storage battery plates are asked for. 


The Australian Strike.—Additional restrictions on coal 
and power for industrial purposes have thrown 13.000 more bands 
out of work in Victoria. Oil engines. and even motor-ear cuvines, 
are being used to run machinery.—- Times. 


London Electrical Contractors’ Dinner.—We read in 
the Electrical Contractor that the London Section of the Electrical 
Contractors’ Association will hold a dinner on Novemter 7th at 
Tricity House. Oxford Street. A paper by Mr. A. FE. Berry on 
“ Electric Cooking “` will follow. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, . 

N 


Central Station Officiais.—Mr. W. H. SHORTER, superin- 
tendent in the sales department of the Marylebone electricity 
works, has obtained a commission in the R.F.C. 

Mr. T. Rotes, aty electrical engineer, Bradford, who has 
been lent” to the Coal Controller's Department for the 
purpose of explaining to Yorkshire local authorities the Con- 
troller’s scheme of coal economy, has now got to work on his 
new task, and has commenced operations on his own city 
and Leeds and Halifax. 

West Bromwich T.C. has increased the salary of the borough 
electrical engmeer, Mr. W. A. Jackson, from £400 to £500 a 
yeur. 

Janterbury T.C. has increased the salary of the cleetrical 
engineer, Mr. BuascHeck, from £350 to £400 per annutn. 

Mr. M. Bent has been appointed superintendent of the 
generating station at the West Bromwich Corporation elec- 
tricity works at a salary of £300 a vear. 

The Bath Corporation has increased the salarv of Mr. A. R. 
SHAPLEY, the deputy city electrical engineer, by £25 per 
annum. 

Mr. E. P. Austin, chief assistant engincer at the Chester- 
field electricity works, has been appointed chief electrical 
engineer at the Sheepbridge works. He has held the position 
at Chesterfield since 1906, and the Electricity Committee, in 
accepting his resignation, have placed on record their appre- 
ciation of his energy and ability. A successor will be ap- 
pointed at £230 per anum. 
`~ The Chester Electricity Committee has granted leave of 
absence to Mr. Percy Hearb, who has been called up. I 
is recommended that, as a temporary measure, Mr. G. E. 
Swier, the mains superintendent, perform the duties of sta- 


tion superintendent at £75 per annum, in addition to his | 
existing salary of £200. 
Marylebone Electricity Committee recommends that the 


salary of Mr. E. J. JENNINGS, secretary and accountant to the 
electricity. departinent, be increased from £500 to £525 per 
annum, and afterwards by £25 per annum to £600; also that 
the salary of Mr. C. H. Smyta, mains engineer, now £500, 
be advanced on exactly the same scale. 

Mr. H. S. Erus, electrical engineer to the South Shields 
Corporation, has been invited by the Controller of Coal Mines 
to act as an honorarv representative of the Coal Control 
Department, and the Corporation has given leave for him to 
devote part of his time to the work. The district in which 
Mr. Ellis will work includes the counties of Northumberland 
and Durham. in which area he will have to interview the 
Corporation officials, and the engineers of electricity. gas, and 
water undertakings to discuss questions of coal economies, 
The installation of electric or gas cooking and heating apph- 
ances will also be dealt with, with the objeet of saving coal. 


Gieneral.— Mr. T. A. St. Touxston hits just resigned his 
position as assistant electrical engineer at the Associated 
“quipment Co.’s Works, at Walthamstow. to take up a new 
appointment as works superintendent with the Micanite and 
Tnsulator Co.. Ltd., whose works are in the same district. 
He was presented with a cigarette case from the emploves 
in the electrical department on leaviny. 

Mr. H. N. Hickiry. managing director of Messrs. Newtons, 
Ltd., electrical engineers, of Taunton. on his marriage to 
Miss Meade-King, of Walford, has been presented by the 
elploves with a silver kettle with spirit lamp gnd stand, 
a silver cigarette box, and an illuminated album. 

The marriage has taken plaee of Mr. G. Brerkensy Rover, 
B.Se.. A .M.T.E.E.. and Miss Violet Me Kenzi Scott, of Bed. 
ford Park., W. 

Mr. Norman Roceks, formerly with the B.T.EH. Co.. Rugby, 
has relinquished his appointment in the Industrial Arts De- 
partment of the Cineinnati Publie Schools in order ta prepare 
for active service with the United States Officers’ Reserve. 


Roll of Honour.—Captain R. S. Roonry, R.E.. who has 
died of wounds, was an electrical enginecr with the British 
Flectric Plant Co., Ltd., Alloa. 


Private H. West, Durham L.I., who has died from wound; 
received in action, was employed at the Bradford Corpora- 
tion electricity works. 

Gunner J. Harrison, Australian F.A., who is in a London 
hospital wounded, was formerly employed in the Leeds Cor- 
poration electricity department. f 

Sergeant F. C. Luscombe, Seaforth Highlanders, who bhas 
died from the effects of gas poisoning, was prior to the war 
an electrician with Rolls-Royce, Ltd. 

Lieutenant Eric SLeEIGHT, who has been wounded, upi 
has had his foot amputated, enlisted whilst manager of tb- 
tramways at Carlisle. i 

Lance-Corporal A. Browy, R.E., aged 23, who has been 
awarded the Military Medal, was employed as an electriciar 
with Messrs. Dick, Kerr & Oo., at Preston. He gained tbe 
distinction for laying a cable across *“‘ No Man’s Land" ot 


.the day the infantry went over, and under heavy fire. 


Bombardier W. D. THompson, West Lancashire Fivil 
Artillery, who has been awarded the Military Medal. wa- 
employed by Blackpool, Lytham and St. Annes Tramway C. 

Lance-Corporal H. Parker, South Lancashire Regiment. 
who has been killed in action, aged 22, was employed at th. 
B.L & Helsby Cable Works. 

Flight Sub-Lieutenant J. D. Grant, R.N., drowned at ~. 
as the result of a seaplane accident, was in the service ol 
the General Electric Co., Ltd., at Manchester.” 

Captain R. H. Untuorr, R.E., who was mentioned in thi- 
column last week, was the head of the engineering depart- 
ment at one of the works of Messrs. Pilkington Bros., Lti.. 
not their ċhief electrical engineer. Mr. P. M. Hogg is th 
company’s chief electrical engineer. 

Lieutenant A. J. ADAMSON. R.G.A., who has been killed 11 
action, was a clerk with the Oxford Electric Light Co.. Lt 

Temporary Lieutenant F. H. Wess, R.F.A., who has ber 
awarded the Mritary Cross for conspicuous gallantry ani 
devotion to duty. is a son of Mr.-S. H. Webb. president « 
the National Federated Electrical Association, with whom h- 
was associated in his business at Leicester up to his joining 
the Army in the early days of the war. 

Obituary.— Mr. B. G. ARKwRIGHT.—The death is announe::. 
at the age of 55, of Mr. Bernard G. Arkwright, a director « 


Sir W. G. Armstrong, Whitworth & Co., Ltd., who was als. 
manager of the company’s engine works. 


Will.—The late Mr. F. A. Hopxrnson, chairman of Mess: 
J. Hopkinson & Co., Ltd., Huddersfield, left £56,101 gross. 


NEW COMPANIES REGISTERED. 


Corona Lampworks (Ireland), Ltd. (4,498).—Priva: 
company. Registered in Dublin, October 3rd. Capital, 26,000 in £1 shar-s. 
Manufacturers of and dealers in all kinds of electric bulbs, lamp fittings, &- 
Agreement with the Corona Lampworks, Ltd. The subscribers (each wit 
one share) are:—W. Hepworth-Collins, 10, Ascham Street, Kentish Town, 
London, N.W.; C. Shields, 93, Foulden Road, Stoke Newington, London, N. 
cashier. The first directors are :—Geo. N. Ogilvie, W. Hepworth-Collins, av 
C. Shields, Solicitor: Chas. M. Worsley, 2, Walbrook, London. Secretin 
C. Shields. : 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


s Co., Ltd. 


Harold Wood Electrical & Engineering Sup lies Co., | 
et 7, of debenur- 


—Memorandum of satisfaction in full on August 
dated October 17th, 1913, securing £600, has been filed. 


Rural Electricity Supply Co., Ltd.—Particulars of £1." 
debentures created August 10th, 1917, filed pursuant to Section 93 (3) of > 
Companies (Consolidation) Act, 1908, the whole amount being now i=: | 
Property charged: The company's undertaking and property, present + 

future, including uncalled capital. No trustees. 


Suffolk Electricity Supply Co., Ltd.—Particulars © 
£2,000 debentures created August 22nd, 1917, filed pursuant to Sectica Y J 
of the Companies (Consolidation) Act, 1908, the whole amount being = 
issued. Property charged: The company’s undertaking and property F 
sent and future. including: uncalled capital. The above deb-ntures at ° 
addition to the previous issue not exceeding half the amount of the pei- 
capital by consent of the holders of the previous issue. a 


_ CITY NOTES. 


The report for an ll-month pened stt- 
that for the third successive season t 
company has had to contend with t 
abnormal conditions created by the ™ 
and. despite the difficulties imposed t 
various restrictions, an increased v0" 
of Transatlantic traffic was handled between the compen’: 
Glace Bay station and Great Britain, as was anticipa!x 
This improved volume is since being well maintained. | 
value of the company’s organisation, both to shipowners 1” 
to the Naval authorities, has again been demonstrated. Tt: 
school of instructionyconducted by the company has bee? i 


Marconi Wire: 
less Telegraph 
Co. of 
Canada, Ltd. 
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factor in contributing to maintain the company’s staff in 
replacing operators assigned for duty in all parts of the globe. 
Schools in affiliation with the company are also conducted on 
the Pacific Coast at Vancouver and Victoria, B.C. The out- 
put of the company’s plant in Montreal was somewhat less 
than during the previous year, due to the fact that a smaller 
number of installations was required for Naval purposes. 
Advantage was taken of this opportunity to develop an im- 
roved type of ship apparatus, combining the best practice in 
esign with reliability of operation in unskilled hands. Com- 
pact and self-contained, the new cabinet set, either of medium 
or large size, can be installed on shipboard in short order, 
thus meeting the frequent demand under present conditions 
for .emergent installations. This new design has received 
favourable comment both in Naval ond mercantile quarters, 
and its success has been followed up by-the development of a 
smaller set on similar lines, which should open up a large 
field for service on cargo and smaller vessels, where the cost 
of wireless equipment hitherto has been regarded as prohibi- 
tive. The company has subsequently been awarded further 
important orders for the purchase of a considerable number 
of wireless sets of various types. As a further step in the 
company’s policy for increasing the facilities of its service to 
shipowners, a divisional office for the Maritime Provinces has 
been established at Halifax, thus completing the plan of 
1uaintaining stores and offices at the important divisional 
points of Vancouver, Toronto, Montreal, Halifax, and St. 
John’s, Newfoundland. The number of wireless telegraph 
stations operated by the company on shipboard has shown 
an increase during the year, notwithstanding the fact that 
several installations had been lost or transferred to other 
routes. The same difficult conditions had prevailed with re- 
gard to message traffic to and from ships, due not only to 
general dislocation of sailing schedules, but also to strict cen- 
sorship and other limitations imposed on commercial mes- 
sages, nor can any improvement in these adverse conditions 
be looked for during the period of the war. The directors 
have not yet been able to obtain from the Government a basis 
of settlement in respect of remuneration r the use of cer- 
tain coast stations taken over by the Naval Department since 
the commencement of the war, or compensation for other 
services rendered to the Admiralty and elsewhere.—Financier. 


Escher, Wyss & Co.—The report of Escher, Wyss & Co., 
of Zurich, which deals with the year ended March 31st, 1917, 
states that the production in most departments was again 
approximately on the level of an ordinary peace year. The 
great difficulties experienced in obtaining raw and other 
materials, the forwarding of goods, and in connection with 
the enhanced cost of living for the workmen, considerably in- 
creased as compared with the previous year. It was neces- 
sary to pay unprecedentedly high prices for some materials, 
and frequently to pay before delivery. The arrival of orders 
continued very satisfactory. especially the extensive contracts 
for hydraulic turbines. whilst a very favourable turnover was 
also obtained in steam turbines. Special apparatus was made 
for the native chemical industry, and large orders have re- 
cently been received for compressors. After allocating £41,000 
to depreciation, as against £32,000 in 1915-16, the accounts 
exhibit net profits of £20,000, as compared with £17,000, and 
the dividend is 5 per cent., as contrasted with 4 per cent. in 
the preceding year. . l 


Companies to be Struck Off the Register.—The follow- 
ing companies will be struck off the register unless cause is 
shown to the contrary within three months :— 

Acton Battery Co., Ltd. 

Electrical Sales Promotion, Ltd. 

London Battery & Manufacturing Co., Ltd. 

Mies’ Electrical & Chemical Culture, Ltd. 

Photo-Telegraph & Cable Co., Ltd. 

Scandinavian Water Power & Paper Mills, Ltd. 

Trade Journals, Ltd. 

United Cablegram Co. of France, Ltd. f 

United Kingdom Manufacturers’ Representative Association, Ltd. 


Shanghai Electric Construction Co., Ltd.—Interim divi- 
dend at the rate of 5 per cent. actual (10s. per share), less tax. 


Rio de Janeiro Tramway, Light & Power Co., Ltd.— 
Dividend, 1} per cent. on the capital stock. 


Sao Paulo Tramway, Light & Power Co., Ltd.—Divi- 
dend, 24 per cent. on the common stock. 


Cuba Submarine Telegraph Co., Ltd.—Interim dividend 
5 per cent. per annum, free of tax, on ordinary shares. 


Oriental Telephone & Electric Co., Ltd.—Interim divi- 
dends of 3 per cent. on the 6 per cent. cumulative prefer- 
ence shares for the current year, less income-tax, and 4 per 
cent. on the ordinary shares, free of income-tax. 


Indo-European Telegraph Co., Ltd.—Interim dividerd for 
the half-year ended June 30th last at tho rate of 5 per cent. 
per annum, free of tux. 


Direct United States Cable Co., Ltd.—Interim dividend 
of 28. per share, less income-tax at 5s. in the £, making with 
the interim dividend already paid a total distribution of 4 
per cent. for the half-year ended September 30th. 


Royce, Ltd.—Dividend,.5 per cent; £5,000 is written off 
goodwill, and £224 is carried forward. - > i 


` issues of all kinds. 


Glenboig Union Fireclay Co., Ltd.—The directors have 
placed £12,000 to reserve, and out of surplus of £62,000 they 
recommend an ordinary dividend of 35 per cent., less tax, 
and carry forward £22,579. 

Calcutta Tramways Co., Ltd.—Interim dividend on the 
ordinary shares at the rate of 24 per cent., free of tax. 


-- 


bw 


STOCKS AND SHARES. 

N TUESDAY EVENING. 
Tur outstanding feature in the markets at the present time 
is the strength of all the gilt-edged stocks. The rise in the 
prices of the 5 per cent. War Loan and Consols has stimu- 
lated subscriptions to the new War Bonds, applications for 
which are now flowing in freely. There is no lack of moncy 
uvailable for investment. The tine news from the Western 
Front plays a prominent part in helping prices; and there are 
few markets in the Stock Exchange which bave not responded 
to the latest advance in Flanders. 

To give some idea of the scarcity of good investments 
which prevails, we may observe that it lay within our pro- 
vince the other day to make some inquiries for what shares 
were on offer in the list of home electricity companies. The 
principal dealers in the market ran through the whole cata- 
logue of shares, and out of the list of the best concerns there 
were scarcely a couple of hundred shares on offer altogether. 
This is as good an illustration as can be cited of the difficulty 
which meets the intending investor in such companies. Of 
course, ìf he likes to bid fancy prices—that is to say, prices 
well above the market figures—he might possibly be able to 
lay in a few hundred pounds’ worth of stock. But unless he 
1s prepared to do this, his choice is limited in the extreme. 
The only change on the week is a rise of § in Westminster 
ordinary, which has advanced the price to 63, so that the 
yield at the present time is barely 53 per cent. on the money. 

The Home Railway market is better, reflecting the strength 
of Consols; and the improvement has been shared by the 
Undergrounds, as well as by the stocks in the heavier list. 
The rise in Undergrounds has naturally been the subject of 
quiet jesting, although it follows events which were very far 
from humorous. Underground Electric incomes gained a 
point to 834, and the ordinary shares at lj are 4 higher. The 
shares just lately have received some attention from the 
speculative investor in the country, and the shilling shares 
at 6s. 3d. are a few pence better on the week. Metropolitans 
regained the 34 which they lost the other day, and the various 
Central London stocks maintain the rises which they re- 
cently put on. 

Mexican affairs are still rather hopeless, but the latest 
news is to the effect that there fs a chance of a change in the 
Mexican Ministry, which. if it came about, would make the 
attitude of Mexico much more definite towards Germany, 
bringing her conspicuously into line with the Allies. The 
dramatic rise in the price of silver, the metal, has been fol- 
lowed by a sharp fall. But silver. in spite of the reaction, 
still commands a big price; and, of course, the value of the 
white metal makes a considerable difference to Mexican 
Mexican Light and Power preferred has 
risen to 35, a jump of 33 points, and Mexico Tramways Firsts 
are 2 up at 46}. 

No improvement has occurred in the British Columbia 
group, and Brazilian Tractions continue weak at 46. The 
Anglo-Argentine Tramways market is very steady, there being 
noticeable inquiry for the first preference shares. Labour 


troubles are still agitating the Argentine Republic; and it is 


only within the past few days that a partial resumption of 
railway traffic, under the protection of the military, has got 
under way. 

The telegraph list is quiet, with small improvements in 
Anglo-American Telegraph deferred stock and in West India 
and Panama shares, the latter recovering the slight decline 
which occurred last week. Great Northerns are £1 up at 3l, 
but Indo-Europeans at 534 show a fall of the same amount. 
There is a good deal of activity in American Marconi shares, 
and the price has risen to 22s., though the parents keep about 
32, and Canadians seem unable to get away from the price 
of 10s. 6d., at which they have stuck for some weeks. 

In the manufacturing group. -British Insulated have dropped 
back to 14, but Telegraph Constructions have reached the 
level 40. Small falls have occurred in British Westinghouse 
preference and in Babcock & Wilcox shares. The recent 
animation in Edison Swan has given place to quietude; and 
although the price of the shares keeps steady about a guinea, 


. speculation has died out for the time being. The fully-paid 


remain at 35s. Henleys have risen to 153. 

Business is good amongst rubber shares. where prices are 
well held, and the reaction in the price of rubber to 2s. Sd. 
had little effect. Movements, however, are narrow, and of 
little consequence from day to day. Base-metal shares are 
cenerally better, a good dividend from the Rio Tinto Copper 
Co. putting up the prices in their market, while the conclu- 
sion of the strike on the Broken Hill field has brought about 
improvement in the Barrier shares. There is not much doing 
amongst armaments, though several of the explosives are 
again mounting. 


. 
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Good wishes have poured in upon Mr. H. B. Renwick, the 
managing director of the Countv of London Electric Supply 
Co., upon his recent appointment in the Ministry of Food. 
Considering the wide experience which Mr. Renwick has had 
in the way of organisation in business matters, the appoint- 
ment should prove a valuable one to the country, and every- 
one will wish him success in his new office. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Hous ELectrriciry ComPanizs. 


Dividend Price 
1916. 1916. 1917, this week. p.o. 
Brompton Ordinar ae ee 10 9 — £618 6 
Charing Cross Ordinary - 6 6 — 6 9 0 
do. oo do. 43 Pref.. 44 44 aoa 6 18 4 
Chelsea ee ee ee 4 8 9 — 6 9 1 
do. do. 6 per cent, Pref. 6 6 1 _ 618 5 
County of London q 9 11 — 6 5610 
do. 6 per cent. Pref, 6 A - 10 — £00 
London Electric .. 8 8 1 — Nil 
do. do. 6 per cent. Pref. 6 4 — 6 & 8 
Metropolitan a os : 8 B — 412 4 
do. per cent. Pref. & 4% — 740 
Bt. James’ and Pall Mall we 8 8 7 — 614 6 
South London oe @6€2C86 5 a — 75 6 
South Metropolitan Pref, a. 71 7 91/6 = 610 8 
Westminster Ordinary .. ow 9] 7 62 +32 6 8 8 
THLEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. .. ss 6 6 99 = 610 
do. Def, .. ee 88/6 13 2A} +b 6 96 
Cuba Sub. Ord. es ee ee 6 5 bama 6 14 8 
Eastern Extension a ee 8 8 ist oe B 8 4 
Eastern Tel. Ord. ee ae 8 8 1 — sg 7 9 
Globe To and T. Ord. . xA q 7 18 — %78 
Great Northern Tel, .. -- A 24 89 +1 6 8 1 
Indo-European ee ee ee 18 18 684 _— 1 , 6 1 6 
Marconi . .. 10 16 S% — 490 
Oriental Telephone Ord. -- 10 10 B + yy 219 8 
United R. Piate Tel, ee ee 8 8 — *6 16 4 
West India and Pan. .. -. 6a. 64d, lfs +b 3 4 1 
Western Telegraph ès Gia 8 8 14 — *6 10 4 
Houe Rans, 
Centra! London, Ord. Assented 4 4 So — 612 8 
Metropolitan sé ° we NE 1 +2 448 
do. District 7 Ni Ni 1 — Nil 
Underground Electrico Ordinary Nil Nil 1 + Nil 
0. do. “A” .. Nil Nil 6/ +3d. Nil 
‘ do. Income 6 4 834 +1 *4 15 10 
Forgien » &0. 
Dividend 
: 1615. 1916. 
Adelaide Sup. 6 per cent. Pret, 6 6 4] — 6 8 1 
o-Arg. » First Pret, & — 814 0 
do. 2nd Pret, ee amare! 2 — — Í 
do. 5 Deb. ee 6 6 67 = 7 8 8 
Brasil Tractions . ee ee 4 4 48 cmd = 
Bombay Electric Pref. 6° 6 9 — 6 48 
British Columbia Bleo, Rly. Pice. 6 6 4 — 12 410 
do. do, Preferred Nü Nil 30 — |. Nil 
do. do, Deferred Nil Nil 273 — Nil 
do. do. Deb. n 50 = 810 0 
Mexico Trams 5 per cent. Bonds Nil Ni 463 +2 Nil 
do. 6 per cent. Bonds Nil Nil 40 — Nil 
Mexican Light Common -- Nil Nil 224 — Nil 
do. Pref. .. P Nü Ni 85 +84 Ni 
MANUFACTURING OCOMPANING. 
Babcock & Wilcox is .. 16 15 —4% 414 4 
British Aluminium Ord. è 7 10 1 — 6 3 1 
British Insulated Ord. .. . E 20 14 — å 7 210 
British Westinghouse Pref, .. 7 7 87% — 7; 418 0 
Callenders .. ae ee ee 20 20 144 —_ 6 18 0 
do. 5 Pref, ee eo 6 4 ` Sie 6 1 h] 
Castner-Kellner se ee eo 33 8 a s —_ 6 8 0 
Edison Swan, fully paid | _-_ -— 1 — Nil 
do. do. 4 percent. Deb, 4 92 "e 510 4 
Bleotric Construction .. œ». A H 1 — 710 0 
Gen. Elec, Pref. .. ss sa 6 6 1 — 515 8 
do. Ord. .. ee -- 10 10 17 _ 614 R 
Henley... ‘ce =e - Æ CUD 15 +3 718 8 
do. Pref, ee ee oe 44 4 4 — 5 12 6 
Indis. ber oe ee ee 10 10 134 —_ :?7 5 6 
Telegraph Oon. .. ise -- 2 99 40 +1 *% 0 6 


* Dividends paid free of income-tax, 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Month Receipts for Route 


co] 
Locality. ended the ca Total to date. miles 
(4 wks.) month, Z g open. 
8 2 2 2 8 
Bristol (Trams) .. |Sept. 98 | 24,804 | +8,446 || 39 | 192,936 |- 16,962 | 805| .. 
Cork .. os vá „» 77) 2,662'4+ 147 || 89| 21,862 |+ 1,377 |889| .. 
Dublin ee ee » 28 | 25.0 8 | +2,575 || 39 | 260.814 | + 25,529 (64°95) .. 
Hastings » 80 | 6,935 }4+1,058 |; 89 | 49,702 |+ 7.887) 19°8! .. 
Lancashire United » 26 | 11,058 | +2,746 || 43 | 90,910 | 420,075 | 42 | .. 
Liandudno-Col. Bay » 21 | 2,882 |— 167 || 424) 15.168 |— 981) 686] ., 
Angio-Argentine .. „ 80 |218,892 | 48,048 || 39 | 2,902,FFO) + 24,827 | .. _ 
Auckland .. sè » 21 | 22,154 | +1,270 || 12 | 64,876 |+ 2,018 (26°59) ‘54 
Calcutta . | Aug. 29 | 19,114 {+ 904) .. e + 1,491) . wa 


15,441 ss 20.5] .. 


Kalgoorlie W.A. = June 2,648 ri QR 
Madras ` 41,620 |+ 8,601 |.. | .. 


e» | Sept. 30 | 4,695 |+ 272 || 8&9 
Montevideo .. | Sept. 


20,496 |+9,716 || 48 | 8.9,679 | + 10,686 | .. `. 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday. October 10th. 


: Latest Fortnight's 
CHEMICALS, &c. Price, Ino. or Dec, 
a Acid, Oxalio ee ee ee ee per Ib. 1/6 ee 
a Ammoniac Sal per ton £75 oe 
a Ammonia, Muriate (large orynial) ” £04 ee 
a Bisulphide of Carbon ss 9 £28 ee 
a Borax. ee ee ae on £38 ee 
a Copper Sul hate eo eo oe D 261 oe 
a Potash, Chlorate .. a e.» per lb. 2/8 š» 
a» Perchlorate i a ” 2f- és 
a Shellac ee ee per owt. £12 10 oe 
a Sulphate of Magnesia ae .. per ton 216 s 
a Sulphur, 1 ahimea Flowers .. ” 235 ws 
a T) Lump ee ee eo ” €25 oe 
a Soda, TA sà is .. per lb. 104d. we 
a » ang? bso ee per ton 12u/- os 
a Sodium ichromate, casks per lb. ee és 
METALS, &c. 
c Brass (rolled metal F? to 12" basis) per lb. os ae 
¢ ” Tubes (solid drawn) oe Y] oe oe 
€ » Wire, basis .. oe ” oe 
c Copper Tubes (solid drawn) oe ” 1,63 to 1/7 4d. doc 
g » Bars (best nce e. per ton £151 £4 dec 
g ” Sheet eo ee 3 £161 £4 dec 
g ” Rod . ee my) = 4151 £4 dee 
d 3, (Electrolytic) Bars ee an} } £125 £5 dec. 
d » i Bheets .. " £152 £5 dec. 
E 7 IG. Wie per'ib ia F 
” iy) We are per e « Ged, 
f Ebonite Rod.. ee ee ee F] 8/- me 
$) Sheet oe ee ee os 2/6 ee 
n German Silver Wire ee ee (J) 3/8 ee 
A Gutta-percha, fine .. s as ” 6/10 ii 
h India-rubber, Para fine .. as j 8/5 94d. inc. 
-í Iron Pig (Cleveland warrants) .. per ton Nom. i 
» Wire, galv. No. 8, P.O. qual, n £42 s 
g Lead, English Pig .. oe ee ($) oe ee 
z Mercury . per bot. Nom. ae 
e Mica (in original cases) small `. per lb. 6d. to 8/- ae 
8e pn ” Ty medium ” to 6/- ee 
eo n ” .s oe ” 16 to 14. & up. . 
d Silicium Bronze Wire ..  .. per Ib. 4d. dec. 
r Steel, Magnet, in bars se ee per ton ee ee 
g Tin, Block (English) os eo 1 ee oe 
nñ »» Wire, Nos. 116 .. .. per lb. 8/8 as 


Quotations supplied by—. 


a G. Boor & Co. James & Shakespeare. 

c Thos. Bolton & Sons, L A Edward Till & Co. 

d Frederick Smith & a, Lid. i Bolling & Lowe. 

e F. Wiggins & Sons. l Richard Johnson & Nephew, Ltd 

f India-Rubber, Gutta-Percha and n P. Ormiston & Sons. 
Telegraph Works Co., Ltd. r W. F. Dennis & Co. 


Science and Industry in South Africa.—In his 
presidential address to the S.A. Association for the Advancement of 
Science, reported in .Vafure, Prof. John Orr stated that the 
Government had not always fully realised in the past the powerfu: 
aid of science and scientific research in general and industria! 
development, and had paid totally inadequate salaries to the 
personnel of its scientific departments. But all this was going to be 
changed: science had gained immensely in prestige since the war 
began, and perhaps the greatest lesson of the war had been thr 
realisation of the necessity for more scientific methods in relation to 
industry. They must realise that the whole fabric of industry wa 
based on science, and Governments were now recognising it as their 
duty to promote scientific research on a national scale. 

The land abounded with examples of neglected opportunities. 
The absence of a “ primary” iron and steel industry in South Africa 
was most keenly felt ; they had the raw materials in coal and ore. 
A successful experimental plant, constituting the first electric 
furnace in South Africa, was erected by the Chamber of Mine 
during the past year for making steel castings (shoes and dies) 
from scrap metal, and the manufacture of bar iron, &c.. from scrap 
metal had been carried on for some years in the Transvaal. Such 
industries had been referred to as ‘‘ bastard “ industries; primary 
industries utilising the raw materials were essential. A start wa- 
made in June in electrochemical industries, when a factory for the 
manufacture of carbide was inaugurated on the Rand ; but electro- 
chemical industries in other parts of the world relied mainly upon 
cheap electricity derived from water-power, and it was of the 
utmost importance in the industrial development of the country 
that the Government should spare no expense in having the water- 
power resources of South ‘Africa immediately investigated. 


Portable Electric Lighting Plants.—It is stated that in 
both the French and Italian armies portable electric lightiuy 
plants are being largely made use of for the illumination of officere 
quarters. The sets consist of a water-cooled petrol engine, direct- 
coupled to a generator, both being mounted on a wooden platform 
capable of being carried by a couple of soldiers. “Wiring and lamp 
sockets are packed separately, and are in charge of an electrician. 
The entire outfit is brought up on a motor wagon, and, with the 
aid of three or four men, staff quarters can be fitted. up with sn 
electric lighting installation fn about an hour's time, . 
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UNION OF SOUTH AFRICA MUNICIPAL 
ELECTRICAL UNDERTAKINGS, 


By E. POOLE, A.M.I.E.E., Assistant Borough Electrical 
Engineer, Durban. 


(16). 
E.L. Co. in 1904 for 


£115,000. Tramways 


also. 
Plant not completed. 


(Abstract of paper read before the Engineering Section of the 
NATAL SOCIETY FOR THE ADVANCEMENT OF SCIENCE AND ART, 
at Durban, on August 28th, 1917.) 


(Concluded from page 321.)- 


Tramways.—Private companies were first in the field in 
nearly all the towns in South Africa with both horse and 
electric tramways, and even to-day the electric tramways at 
Cape Town, Camps Bay, Port Elizabeth, and Kimberley are 
in the hands of such. Other towns have acquired companies’ 
undertakings operated by horses, which have been electrified 
by power obtained from the lighting station. Boksburg and 
Germiston, however, purchase their current for tramways as 
they also do for lighting, and have adopted the railless sys- 
tem, as has also Bloemfontein, the system adopted by all the 
other towns being the overhead trolley. Motor vehicles serve 
us feeders to the main tramway routes at Johannesburg, Pre- 
toria, and Pietermaritzburg, while in the case of Benoni the 
sea ee ee municipality has lately inaugurated a system of electric 
RA 8 & 2 'buses, five in number. Durban has a parcels collection and 
5S delivery system, which alone brought in a revenue of £790 
last year. A universal gauge of 4 ft. 84 in. is adopted for the 
track. The steepest grade and sharpest curve are at Cape 
i Town, being 1 in 8 and 28 ft. radius respectively, while in 
miles of track Johannesburg has just over 65 miles, or 42 
route miles. 

In charges for current for tramways, Durban and Bloem- 
fontein are the only two instances where one penny per unit 
: is charged. In road maintenance, some towns charge the 
pier Saas tramway department half cost, while others pay in full. A 
wayleave is charged in the case of Camps Bay Tramway Co. 
of £50 per mile. 

In fares, the penny cash fare does not yet apply to all 
towns. Pietermaritzburg, Cape Town, Bloemfontein, and 
East London, however, have adopted it. 

Street Lighting—Many changes have taken place in street 
lighting in the last few years, and whereas at one time all 
large towns used arc lamps for their principal thoroughfares, 
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the introduction of the high-candle-power metal-filament and 
half-watt lamp has practically forced the arc lamp on the 
scrap heap. 

The location of lamps is a point which requires careful 
consideration; and in my opinion centre lighting from span 
wires is difficult to improve on. Some few towns are even 
now adopting this style of construction, which permits of 
the pavements under the verandahs being lighted as well as 
the roads, and where trees line the footpaths, as thèy so 
frequently do in South Africa, there is far less obstruction to 


D.C. 280 v, 2 w, O.H.M. 
D.C. 220/440, 8 w, O.H.M. 


the light than there is with side poles. 

The switching of street lamps is in many cases carried out 
by time switches, though one or two towns have distant 
solenoid control. . 
eee ee The maintenance of street lighting is an important matter 

as well as costly, but thanks*to the introduction of the 
modern vehicle (which rightly 1s an electric one), Durban. 
by way of example, is able to carry out all its repairs and 
replacements (and there are over 2,500 lamps to look after) 
with one man and two natives, whereas at one time it re- 
quired three men, six Indians, and four natives. 

House Services, &c.—Connections to houses are made by 
overhead as well as underground mains, and in the case of 
the former the class of wire used, though not highly insu- 
lated, offers some sort of protection to those who might come 
in contact with it. It is a double or triple-braided wire, 
sometimes compounded, and withstands the weather condi- 
tions very well. The application fee covers the cost of the 
service up to a certain distance, beyond which charges are 
made, in some cases half the cost, and in others the full cost 
of the extra material required.. 

There is a vast variety of meters in use. There are few 
towns which do not charge meter rent, varying from 6d. to 
2s. 6d. per month, which, in the case of Pietermaritzburg, 
brought in a revenue of over £1,000 last year. 

_ Generally the wiring rules are all based on the Rules of the 
Institution of Electrical Engineers and Fire Office Rules, 
though several towns publish their own, which embody 
special rules to sui the local conditions. Some will not allow 
casing or bobbin work, one other prefers it, some again 
carry out consumers’ wiring; the majority are against muni- 

g ZERERE885 esenezssess cipal trading in this line, but roughly 50 per cent. of them 

BERERE REFAASARBSR have adopted assisted wiring, while a few hire out apparatus. 

° We find all sorts of tariffs from as low as .375d. for a 

RORORBURORORUZOROZUEOZO restricted-hour supply at Durban to as high as ls. per unit 

- at several of the smaller towns, and by going beyond the 

Union we find a charge of from 1s. 6d. to 2s. at Bulawayo. 

Durban is cheapest all round, the lighting rate having been 

lowered to 5d. per unit since August, 1917. 

The total European staff of all our municipal stations is 
about 800 in number, exclusive of tramway staffs. 

Finance.—In practically every town the control is vested 
in the hands of the financial. bead of the Corporation—the 
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town treasurer. In favour of this system may be held the 
fact that the town treasurer is a specialist on finance, but 
against it is often held out the loss of expediency and economy 
caused by the unnecessary duplication. l 

With the recently introduced Government audit, as well 
as the inter-municipal audit, I fail to see why a proper control 
could not be kept if the electrical engineer did the account- 
ancy, and there would be no continual overlapping as is now 
the case. Before, however, such a state of affairs can come 
about it is necessary to have some universal form for financial 
` statements, as is the case at home. 

Though the electrical engineer is generally in control of his 
own stores, in the few larger towns the control is in the hands 
of the general storekeeper, who when he buys has to consult 
the electrical engineer as to details, and when the goods arrive 
has again to consult the electrical engineer as to whether the 
goods are up to sample. 

On account of the various ways of costing adopted, it is 
practically an impossibility to make comparisons of working 
costs with any degree of accuracy. 

In regard to the disposal of net profits, most of the larger 
towns appropriate a large portion to the relief of rates under 
a providing Act, the amounts set aside last year in the various 
towns being as follows :— 


Light. Tramways. 
Johannesburg oF £49,003 £59 281 
Durban tes et 17,936 19,159 
East London 1,500 — 
Pretoria (1915) - „10,000 — 


The total amount that has been set aside in Durban since 


the inauguration of the electric light amounts to no less than 


£198,527. Other appropriations are in the use of net profits 
for capital expenditure, special sinking funds or reserve 
accounts. 


The paper is accompanied by the tables printed on pp. 
2357359. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


NEW ZEALAND.—Iamps, of patterns approved by the 
Minister of Trade and Customs, including ‘* Incandescent 
Mazda” and ‘‘ New Miniature” electric lamps, specially 
fitted and peculiarly adapted for microscope work, are now 
admitted free of duty into the Dominion in accordance with 
a revised decision by the Customs Department. [A ‘‘ primage 
duty ” of 1 per cent. ad valorem is payable on importation 
in accordance with the Finance Act of 1915.] ry 


SOUTH AFRICA.—Among recent decisions issued by the 
Commissioner of Customs as to the classification of various 
articles under the Custoins Tariff, the following are noted :— 

Rebate on goods 
manufactured in the 
U.K. and reciprocating 

British Colonies. 


Rate of 

haport duty. 
Insulating tape (sleeving) 
when imported by im- 
porters of electrical mate- 
rial, and on a declaration 
that it is to be used for 

insulating purposes .. p.c.ad val. Whole duty. 

Patent quazare electrodes ... 3p.c.ad val. Whole duty. 


SOUTHERN RHODESIA.—A Customs decision has been 
issued recently classifying parts of electric starters for motor 
cars for Customs duty, as follows :— 

Chains are dutiable under Tariff heading 54c at the rate of 
2) per cent. ad val. under the General Tariff, and at 17 per 
cent. ad val. under the Preferential Tariff on British goods. 


Adjusters and parts are dutiable under 114b at the rate of 


3 per cent. ad val. under the General Tariff, British goods 
being admitted free of duty. 


TERRITORY KNOWN AS’ GERMAN EAST AFRICA.— 
Regulations have been made by the Senior Customs Officer 
at Nairobi setting out the conditions under which goods may 
be conveyed through the occupied territory of * German East 
Africa” to a foreign port. The text of these regulations, 
which are at some Jength, was given in the official Board of 
Trade Journal for July 26th. 


CEYLON.—The Customs Tariff has been revised by an 
Ordinance, dated June 8th, which provides a new schedule of 
import duties. The general rate of duty leviable upon goods 
unspecified in the schedule has been increased from 5} per 
cent. ad val. to 74 per cent. ad val. Among the list of goods 
specified is copper—blocks, bars, plates, rods, wire, tubes, 
sheets, ingots, and scraps, on which the duty is Rs. 3 per 
cwt. The table of exemptions from import duty includes 
electrical machinery (and component parts) for electric trac- 
tion and electric lighting, or for certain specified industries; 
electric accumulators; and lead, pig, and sheet. 


BRITISH HONDURAS.—An Ordinance promulgated on 
June 23rd provides that the export duty on chicle be jin- 
creased from 4 cent (4d.) per lb. to 14 cents (łd.) per lb. as 
from June 2th. 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


compiled expressly for this journal by Messrs. W. P. Tuompson & Co. 
‘lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


13,692. ‘ Self-locking electric lampholder or attachment.” L. Bacccur 
and C. W. Lacey. September 24th. , 

13,697. ‘* Electrically producing a gas for use in internal-combustion en. 
gines, &c.” T. McCiettanp. September 24th. 

13,699. *" Operating and carrying electric flashlamps on or about the per. 
son.” E. Nutrace. September 24th. 

13,713. “ Contact rings for dynamos and electric motors, Compacne 
Universe, Exvecrric (Roulland Frères et Cie). September Ath. (Franc, 


October llth, 1916.) 

13,725. “ Electrical systems of power transmission and regenerative br:k- 
ing." BrirtsH THomson-Houston Co. (General Electric Co., U.S.A.) Se 
tember 24th, 

13,725. “ Supporting device for overhead electric trolley wires,” P. Daw. 
sox, F. W. Fawpry & H. W. H. Ricuarps. September, 24th, 

13,728. '* Cooling electric apparatus.” R. Czerek & R. Doczeral. Sep- 
tember 24th. ; 

13,737. ‘* Self-exciting dynamo-clectric machines.” N. Beco & A. Sciw. 
NING. Scptember 24th, 

13,738. ** Electrically-heated gloves, caps, socks, boots, clothing, carpeu 
&c."" A. A. Leyercikr., September 24th. (France, October 26th, 1916.) 

13,741. “ Electrical transmission arrangements for motor vehicles, &” 
J. Sankty & Sons ann W. A. STEVENS. September 24th. 

13,746. “ Ignition devices for internal-combustion engines.” W, G. iki 
September 24th. 

13,772. “ Self-exciting dynamo-electric machines.” 
24th. 

13,780. “ Electrically reducing refractory substances.” 
tember 25th. (U.S.A., March 16th.) 

13,786. ‘ Separators for storage-battery plates.” W. 
ber 25th. (U.S.A., April 2nd.) 

13,788. ‘* Sparking plug for internal-combustion engines." M. Ferres 
September 25th. 

13.796. “ Electric lifts.” C. M. Lewin. September 25th. 

13,848. ‘‘ Electrical system for indicating alarm of fire, &c., simultaneousii 
at number of stations.’ A. W. Brown. September 26th. 

13,853. “ Accumulators or secondary batteries.” F. La Rocue. Septemd: 


N. Bsoo. Septemb: 
J. G. Wess. Sep- 


Mokrison, Septem- 


26th. a 

13.857. “ Connections for electric furnaces." C. Bincuam. September St 

13.858, ‘ Electric furnaces.” C. Bincnam. September 26th. 

13,859. ‘ Heavy electric conductors. C. Binonam. September 26th. 

13,873. ‘* Wood separator for storage-battery plates.” C. R. Man: 
(W. Morrison). September 26th. , 

13,883. “ Electrolytic cells for electrolysis of salt, &c.'’ N. Sratuaw. Sep 
tember 26th. 

13,884. “ Electrolytic cells for manufacture of caustic alkali from sodius 
chloride. N. Statuam. September 26th. 

13.885. “ Metal electrodes used in depositing and soldering by electn: 


arc. E.CH. Jones. September 26th. 
13,891. “ Sparking plugs for internal-combustion engines." L. S. Crane 
September 26th. 
13,918. ** Electrode G. 
ber 27th. 
13,950. ‘ Transmission of power by alternating currents.” 
September 27th. er 
13,951. “ Combined interrupter and distributor for battery ignition sys 


holder for electric’ furnaces.” Marriott. © Septem. 


J. Kruyswis. 


tems. G. F. Cooke. September 27th. ae 

13,952. “ Starting motors and lighting ane for motor vehicles.” A 
G. Bexstean & Rotax Motor Accessories Co. September 27th. 

13,956. “ Electric furnaces.” Bootu-Hatt Co. & H. Wang. Septembr 
27th. 

13,977. “ Electric furnaces.” C. Brxcuam. September 28th. 


13,978. “Watertight and weatherproof case@ for electrical apparatus, &.” 
R. L. Staxrrook. September 28th. 


13,986. “ Electric signal lantern." R. J. Hart. September Bth. 

13,990. “Lanterns for incandescent electric lamps.” H. T. Wuxmso 
AND WaRDLE ENGINEERING Co. September 28th. 

14,002. * Electric fashlamps.” A. F. Brown. September 28th. 


14,021. “ Manufacture of copper, &c., tubes and articles by electrolysis.” 
T. F. Newman. September 28th. 

14.025. “ Telephone exchange systems,” Western Exectric Co. Septer- 
ber 28th. (U.S.A., October 11th, 1916.) 

14.033. “ Electric couplings.” H. pe La Varettx. September 28th. (France. 
Novembcg, 3rd, 1916.) 

14,035, *“ Dynamo-clectric machines.” 
Jacony, September 88th. 


Enciosen Moror Co. & H.C. E 


f 
14,049. “Valve receivers for wireless telegraphy." E. R. Carre. Sep 
tember 28th. f 
14,054. “ Watertight glands for electric cables.” CaLLENpKR’S Caste Ax? 


Consrrcerioxn Co. ann L. Newitt. September 28th. , 
14,071. “ Electric illuminating device for telescope, &c., sights of machit- 
guns.” J. Gerrer. September 29th. AEN, 
14.078. ‘Tilting trunnion combined with roller chain for electric tiltisd 
furnaces, tilting kettles, &c." J. H. TwibeLL. September 2th. . 
14,092. © Electrical gyroscopes." A. H. Mupciey anb C. A. Vanpenvrs 
ann Co. September 29th, 
14.097. “ Sparking plugs " 


M. J. Wiiicocks. September 29th. 


-e 


PUBLISHED SPECIFICATIONS. 


1916. 


The numbers in parentheses are those under which the specifications will < 
printed and abridged, and all subsequent proceedings will be taken. 


10,734. Fimo Macnets For Exvectric Dynamos anp Motors. L. Murph! 
Lyon & Wrench. July 29th, 1916. (109,277.) g 
10,985. METHODS AND APPARATUS FOR TRANSMITTING AND RECEIVING Som 
Waves Tuxoven mie Grounp. R. A. Fessenden, October 7th, 1915. (1014 
12,446. Metiop or Coone Commutators or Exvectrica Macntnes. The» 
Transmission, Ltd., & J. G. P. Thomas. September 2nd, 1916.. (10.28. 
12,528. ELECTRIC GENERATORS AND Morors. J. Shepherd. Septemir,? > 
1916. (Cognate application, 3,155/17.) (109,294.) . 
12,580. Process oF ELectRicaL PRECIPITATION OF SUSPENDED Parnas FE" 
Gases. A. Mond (W. A. Schmidt). September 5th, 1916. (109,27) 
12,583. Metalic Bopres AND PROCESS AND APPARATUS FOR OBTAINING M 
same. J. Pintsch Akt. Ges. September 5th, 1916. (Addition to 16®. 


(109,298.) i 
12,584. VARIABLE-SPEED TRANSMISSION GEAR. T. von Zweigbergk. Sept 
ber 5th, 1916. (109,299.) i 
12,689, Hammers. G. L. Kollock & R. P. Martin. September Th, '- 
(101,421.) ; | 
12,690. Portage Exectric Generator Lawes. H. R. van Dewveste. I 
31st, 1915. (101,422.) i 
13,342. MetHop oF anp Mrans FOR DerosttinG METAL BY AN ETIE 
E. H. Jones. September 20th, 1916. (Cognate application, 3,864/ 17) 0 l 
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TWO IMPORTANT QUESTIONS. 


Two events have occurred during the past few days 
which are of considerable importance to the -elec- 
trical and other engineering trades, Both are con- 
cerned with the preparations which the nation must 
make in connection with the work of reconstruc- 
tion. The closer one gets to the inevitable prob- 
lems of demobilisation and reconstruction the more 
serious do they appear to be. Neither the nation nor 
our national industries dare adopt an apathetic atti- 
tude in regard to such matters. The work of the 
Ministry of Reconstruction promises to become 
more important than that of any other section of 
Government, for its operations will necessarily | 
cover practically all departments pf activity, and 
upon the wisdom of its decisions and their timely 
adoption and execution must depend consequences 
fraught with immense possibilities for good or for 
evil. From the many things that we have written 
here already the reader is aware that this is no 
newly-arrived-at conviction so far as we are con- 
cerned. But no excuse is needed for returning to 
the subject now; indeed, our desire is to do so with 
" greater emphasis than ever before, so that the in- 
dustries which we represent may be prevented from 
falling into the lamentable error of delaying action 
which is imperatively necessary. The two events 
which lead us to refer to the matter now are: (1) 
the appointment by the Minister of Reconstruction 


of a special committee to report upon questions con- 
nected with the supplies of raw material that will 
be required by British industries in order to restore 
and develop trade after the war, and the best means 
of securing and distributing supplies, due regard 
being had to the ‘interests of the Allies; (2) the 
approval by the War Cabinet of the report of the 
Whitley Committee on the relations between em- 
ployers and employed, and the authorising of the 


+ Ministry of Labour to proceed with the setting-up of 
Joint Standing Industrial Councils. 


The first of these 
decisions is designed to ensure that our own industry 
in its different sections and that of the Allied coun- 
tries shall have their proper share of the raw mate- 
rials that may be available or reasonably in sight, so 
that there may be the least possible delay in finding 
employment for millions of workers, so that distress 
from unemployment shall be at a minimum, and so 
that we may as speedily as possible ensure industrial 
prosperity to help pay for the war. We im England 
recognise quite as well as the enemy does how vital 
is this matter of raw materials, and we cannot afford 
to let the grass grow under our feet. The second 
decision mentioned is closely related to the first, for 
while work for Labour is impossible without sup- 
plies of raw material, the latter will not yield the 
required results unless everything in enlightened 
reason is done to secure that there shall be what we 
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have come to call Industrial Harmony produced by 
the promotion of a sincere spirit of co-operation 
between employers and employed. 

If we all consider the matter one of great 
urgency—there is absolutely no question in regard 
to merit or policy—we may feel that the time for 
talking has gone by, and that the period for defi- 
nite action is already upon us. That being taken as 
agreed, what are the courses that we ought to 
pursue, and pursue at once? 

During war time, in order that essential indus- 
tries may have the wherewithal to produce what the 
Forces have required, the Ministry of Munitions 
has exercised what to all intents and purposes has 
amounted to rationing of essential materials. We 
know how great have been the difficulties and griev- 
ances of some manufacturers in consequence; it is 
more than probable that those difficulties and griev- 
ances might have been lessened had the organisa- 
tion of our industries been more perfect. This leads 
us to suggest, and we desire to do so very pointedly, 
that when the whole of the industrial world is 
clamouring for raw materials for much the same pur- 
poses as we ourselves shall require them for, the 
difficulties and grievances will not disappear. It 
will be most unwise of us to expect Governments 
to permit a wild scramble for supplies on the part 
of the industrial representatives of all the nations. 
That would make neither for equity among the in- 
dustries nor for efficiency, and we all know the 
harmful possibilities if prices of essential raw mate- 
rials, perhaps somewhat limited in volume, were to 
be subject to private manipulation. Is it unreason- 
able, then, to anticipate that in respect of some 
materials which the engineering industries will re- 
quire there may be a special duty devolving upon 
the organisations which represent those industries ? 
In season and out of season we have tried to im- 
press upon the electrical trade the pressing neces- 
sity for complete organisation, and to-day, looking 
ahead regarding the conditions under which we 
may have to operate for some time after the cessa- 
tion of hostilities, we are compelled, in the real 
interests of the electrical and other engineering 
trades, to urge every manufacturer who so far has 
been content to whistle along his solitary course as 
‘an unassociated trader, to consider his ways. With 
absolute candour, and with sufficient reason, we may 
say that it is in his own immediate interests, and in 
the interests of the workers in his employ, that he 
become connected with a trade organisation, for it 
is through trade organisations that governments 
can most effectively deal when such matters as raw 
materials are concerned. 

So much for the need for organisation. Now let 
us turn to the question of the Whitley report on 
industrial co-operation. We ought to be able to 
assume that every responsible head of a manufac- 
turing firm has made himself acquainted with the 
recommendations of the Whitley Committee, which 
were put before the trade organisations some 
months ago, and which were editorially referred to 
in the ELecrricaL Review for July 6th and August 
24th, 1917. If we are not right in making that 
assumption, we can only regret it and urge that 
every such representative, whether his be an asso- 
ciated or an unassociated business, secure a copy 
from the Government publishers at once. 
has been so much general talking about industrial 
harmony during the past two years that no more of 
it is needed in manufacturing circles, for surely 
every manufacturer sees by now that there will not 
be anything approaching industrial peace unless 
appropriate, sympathetic, and far-seeing measures 
are taken to ensure it: What, then, is the next step ? 
The Government has made it clear that in many of 
its future industrial negotiations it will give pre- 
ferential consideration to industrial organisations 
in the councils of which Labour has its representa- 


There 


tives. Accepting this decision as irrevocable and as 
eorrect, it seems to us that the right course for the 
organisations which represent electrical and engi- 
neering industries i@ to call in suitable representa- 


tives of Labour to consider with them the whole 


question of these Standing Industrial Councils 
which are about to be set up, and prepare the way 
for smooth development along the lines of the 
adopted recommendations. We shall thus leave the 
period of general talk on co-operation and get down 
to something definite out of which what we all aim 
at may be carefully and amicably evolved. We trust 
that such conferences will soon be arranged on this 
particular matter in the electrical and engineering 
circles. The scheme can be more easily applied if 
the necessary measures be initiated through the 
medium of strong and representative organisations. 
Therefore, we arrive at the conclusion that what is 
called for by these two problems—raw material 
supply and industrial wunity—is more complete 
Organisation of manufacturers and their co-opera- 
tion with Labour. We have scattered our efforts 
far too long—the reasons matter httle to-day—this 
is the time for concentration, and for serious con- 
structive operations based on the Whitley proposals 
now endorsed by the Government. 


One of the first instances of great 


Government importance in which the German 
Shareholding Imperial authorities have taken up 
in Germany. a considerable financial interest in 


an electricity supply undertaking 
has just arisen. It concerns the Elektron Works 
Co., which is utilising extensive lignite deposits in 
the vicinity of Bitterfeld as fuel in connection with 
the production of electrical energy, particularly, if 
not ‘exclusively, for one or two of the Government 
works in that district for the fixation of nitrogen. 
The shares in question were formerly owned by the 
Berlin Electricity Works Co., and were part of the 
directors’ scheme for participating in electrical 
undertakings for the purpose of possessing other 
electrical interests in the event, which in the mean- 
time has taken place, of the Berlin works and plant 
being acquired by the Berlin Municipal Council. 
During the course of the present year, however, the 
A.E.G. reliéved its subsidy of these shares, partly 
by a cash payment and partly by an exchange of 
shares, and in its turn the A.E.G. has been con- 
strained to transfer the shares to the Imperial 
authorities. At the July meeting of the A.E.G. tt 
was mentioned that negotiations were proceeding in 
regard to a change in the situation respecting the 
shareholding in the Elektron Works, and it is now 
stated that the entire interests have been sold to the 
State for the reason, as given, that the Empire 
needs the production of energy at the works in 
question for war purposes. The A.E.G. is said to 
have been compelled to make moderate sacrifices on 
the transfer, which have already been provided for 
in the accounts, and to have renounced the right of 
repurchasing the shares which the company pos- 
sessed. 

According to later information the State has 
acquired all the shares issued by, and the credits 
advanced to, the Elektrowerke by the Berlin Elec- 
tricity Works Co. and the A.E.G. It is stated that 
the purchase price is understood to range from 
£2,000,000 to £2,500,000, although the form in 
which the payment has been or is to be made has 
not yet been disclosed. The expropriation of the 
undertaking will permit of the closest co-operation 
between this lignite power station and the Imperial 
nitrate works, to which power has been delivered 
at contract prices which, owing to the growth in 
working expenses during the war, left no profit to 
the company. 
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Cc. H. WORDINGHAM, 


President of the Institution of Electrical Engineers. 


THE new President, Mr. C. H. Wordingham, is one of the 
veterans of the electric supply industry in this country, 
having begun his professional career under particularly 
auspicious conditions as the only pupil of that great 
pioneer, Dr. John Hopkinson, and returning, after a spell of 
experience with the early supply of electricity in London, 
‘and in the construction of telephone exchanges, to become 
his chief assistant. : 

Educated at King’s College School, followed by some 
years at King’s College in the Department of Applied 
Sciences, Mr. Wordingham earned his A.K.C., and through- 
out his career has | 
shown a practical 
interest in his old 
college. The college 
authorities have no 
jess shown their 
appreciation of their 
old pupil by electing 
him to a Fellowship 
and to a seat on the 
Council. 

Receiving his bap- 
tism of fire at an 
early age when the 
Grosvenor Gallery . 
power station was 
burnt down, Mr. 
Wordingham went 
through the experi- 
ence of the change- 
over to Deptford, 
and, he was thus 
intimately - connected: 
with the first large- 
scale extra-high-ten- _ 
gion system” in this 
country. After re- 
moval to Deptford, 
he took charge of 
the standardising: de- 
partment—an early 
indication of the im- 
portant assistance to 
the cause of stan- 
dardisation ` which 
the President later 
on was so largely to 
contribute. Return- 
ing to Dr. Hopkinson, 
the supervision of 
the contracts for the 
Manchester and 
Whitehaven power 
stations fell to him, 
and in 1894, at the — 
invitation of the ` 
Corporation, he 
became chief at Manchester, the original power station 
being then a mere 2,000 Kw. or so. In the years 
that followed, the developments at Manchester ran up to 
50,000 Kw., and included the practical working-out of a 
three-phase system for lighting, traction and power over 
a district of some 45-sq. miles. In a report to the Cor- 
poration as long ago as 1896, Mr. Wordingham advised the 
adoption of a three-phase, 10,000-volt system—subsequently 
reduced to 6,600 volts—and ‘he laid down the essential 
economical principle of concentration of plant in one large 
power station ; he thus sowed the seed which has produced 
the present harvest in Manchester, where, under the control 
of Mr. S. L. Pearce, one of the finest and most successful 


Elliott @ Fry] 


municipal undertakings in the world has been established. - 


The President's advice became then in much demand, and 
he determined to set up a consultativé practice; a busy 


C. P WORDINGHAM. 


and useful two years followed—then the “ Destiny that 


_ shapes our ends ” brought about the unexpected in the shape 


of an invitation from the Board of Admiralty to become 
their first civilian electrical engineer-in-chief, which 
Mr. Wordingham felt compelled to accept. Those who 
know of the great work he has done there in the years that 
have followed can testify to the successful result of the 
President’s labours. An entirely new department had first 
to be organised, at a time when the application of electric 
power in the Navy was only just beginning—of fire control 
and similar telegraphs on board ship there was then no 
trace. The new chief 
at once introduced 
parallel running of 
generators, raised the 
pressure from 100 
volts to 220 volts, 
introduced paper- 
insulated cables, de- 
veloped an entirely 
new system of distri- 
bution, and radically 
re-designed old fit- 
tings, besides intro- 
ducing many new 
fittings of a very 
special design, and 
he also succeeded in 
getting the Admir- 
alty contracts sub- 
mitted to competitive 
tenders on definite 
specifications. His 
was the great respon- 
sibility of the design 
and supervision of 
contracts for the 
electrical equipment 
of all His Majesty’s 
ships, and he has had 
the unique experi- 
ence sf having seen 
his designs and 
arrangements satis- 
factorily withstand 
the supreme test of 
action with the 
enemy. Not only 
has this responsi- 
bility covered the 
electrical equipment 
for all kinds of pur- 
poses of the greatest 
Navy in the histo 
of the world, b 
since the first instal- 
lations at the Ad- 
miralty Dockyards 
carried out by Messrs. Preece & Cardew before the appoint- 
ment of the Electrical Engineer-in-Chief, the President has 
been adviser to the Admiralty on all matters of power supply 
and lighting in all their land establishments, including the 
whole of the work for the great Dockyard at Rosyth and the 
numerous naval air stations established throughout the 
country. It is an appropriate year for the Institution of 
Electrical Engineers to place in. the chair one who has 
done so great a work for that “sure shield ”—our 
incomparable Navy—on which civilisation itself depends. 
The President has ever been a hard worker in the in- 
terests of the Institution—the only touch of sadness being 
that his mother, who was such a constant and devoted com- 
panion to her son at the conversazioni and other public 
functions, is not here now to welcome his new dignity. He 


(London. 


‘is one of the oldest members of the famous Wiring Rules 
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Committee, and has laboured for the Institution in many 
other ways. If he has served the Institution well, it may 
also be said he has served the industry even better. Very 
few people perhaps realise the enormous energy which Mr. 
Wordingham has put into the work of standardisation ; so 
long ago as 1898 he read a paper on “The Necessity for 
Uniformity of Plant and Apparatus,” and in 1902 he was 
eee by the late Sir William Preece to join the 

ngineering Standards Committee. For 15 years the 
President has given his best to this cause, and many British 
standard specifications are the visible result of the labours 
of the many Sub-Committees over which Mr. Wordingham 
presides. 

The second President of the Municipal Electrical Asso- 
ciation, now grown into the Incorporated Municipal 
Electrical Association, the esteem in which Mr. Wording- 
ham is held by municipal engineers was shown by. his 
election as one of the five Honorary Members of that Asso- 
ciation. Chairman, also, of the Electrical Research Com- 
mittee, founded under the auspices of the Advisory Council 
of Scientific and Industrial Research, he has embarked on a 
work of national importance, which will be of practical 
assistance to the electrical industry. Whether from his 
general courtesy, his invariable kindliness, his wide expe- 
rience in engineering, his great interest in research, and 
- unceasing labours in the cause of British standardisation 
and the advance of the British electrical industry, the 
members will feel that they have done wisely in electing Mr. 
Wordingham to the highest distinction they can offer him. 


THE FIXATION OF ATMOSPHERIC 
NITROGEN. 


(Continued from page 342.) 

The Schinherr-Hessberyer Process—This process utilises a 
linear arc, the furnace containing a central iron tube, 
water-cooled at the top, and a movable bottom electrode, 
also of iron. The are plays between the bottom electrode 
and the upper, water-cooled part of the top electrode. Air 
entering the furnace is heated to 400° C. by a jacket of hot 
gases ; inside the central tube the temperature is 3,000° C., 
and that of the gases leaving the cooler and passing into 
the pre-heating jacket, is abont 1,200° C. 

This furnace is more robust than the Birkeland furnace, 
and does not require a magnetic field (which consumes 
10 per cent. of the energy supplied to a Birkeland furnace). 
Nevertheless, Eyde states that the net efficiency of the 
Schönherr furnace is practically equal to that of the 
Norwegian furnace. 

In the Christiansand works, makifig only sodium nitrite 
by the action of gases at 300° C. on caustic soda, there are 
12 450-Kw. Schönherr furnaces utilising A.C. at 4,200 volts, 
50 cycles, and working with an are 16 ft. in length. At 
Saaheim there are 96-KW. furnaces with 20-ft. ares, the 
total length of the furnaces being nearly 40 ft. 

The Pauling Process.—Water-cooled iron electrodes, 
resembling a horn-type lightning arrester are mounted 
inside an oval chamber, through which air is blown from 
bottom to top. Alternating current at 6,000 volts, 
50 cycles, is used, and the are assumes a fan-shape. 
Furnaces ranging from 400 to 4,000-KW. rating are used 
at Gelsenkirchen (Westphalia). The French “ Le Nitro- 
gène ” Co. uses furnaces of 600 and 1,000 kw. at Roche de 
Rame. Three 1,100-Kw. and one 2,000-Kw. furnaces are 
used at Nitrolce (U.S.A.) ; other furnaces of the same type are 
-= used at Innsbruck, Milan, Chippis, and in South Carolina : 
and a 15,000-Kw. plant capable of producing 6,000 tons of 
nitric acid per annum has recently been installed at 
Muldenstein (Saxony). 

The Naville-Guye furnace is of the same type as the 
Pauling furnace, and yields 1,200 to 1,230 lb. of nitrogen 
per KW.-year. An inverted V-shaped arc is produced 
between horn electrodes, through which the gas stream is 
constricted. The Moscicki furnace, with a magnetically 
rotated arc, is not used extensively, but is employed in the 
Bodio Works of the Neuhausen Co. 
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. 32s. ; total, £6 2s. per ton of ammonium sulphate. 


The Hausstr Process.— Although this process has not 
been used on an industrially important scale, it is worth 
mentioning, because the high temperature requisite for 
direct oxidisation of nétrogen in a mixture of nitrogen and 
oxygen is not obtained by the electric arc, but by explosion 
of a combustible mixture of gas and air. A mixture of 
town gas, air, and oxygen compressed to 45 lb. per sq. in. 
develops a maximum pressure of 325 lb. when exploded. 
The burnt‘ gases are at once cooled by expansion to prevent 
decomposition of the oxidised nitrogen. The yield is 
equivalent to about 15 gm. of nitric acid per cubic metre 
of gas at the outlet of the apparatus. For the sake of 
cheapness, Hausser proposed to use coke oven gas instead of 
coal gas, but the yield per cubic metre of gas of 4,100 
calories thermal value is only 170 gm., which corresponds 
to a much lower efticiency than is obtained in the arc pro- 
cesses. One wonders, however, whether there is a possible 


application for the Hausser process in conjunction with 


explosion turbines. 

Direct Synthesis of Ammonia: Haber’s Process.—Pril. 
Le Chatelier took out a patent concerning the synthetic 
manufacture of ammonia in 1901, but owing to a serious 
laboratory accident he abandoned his researches befor: 
bringing his results to an industrial basis. As subsequent 
events have shown, this was particularly unfortunate. Th: 
problem was again attacked by Haber in 1908, and, with 
the immense ‘resources of the Biidische Anilin and Sod 
Fabrik at his disposal, this investigator achieved a succes 
so complete that the Germans are now producing at Oppat 
(near Ludwigshafen) at least 60,000 tons per annum cf 
combined nitrogen, corresponding to 300,000 tons of 
ammonium sulphate. The latter is now produced at £6 per 
ton, where it formerly cost £16 per ton, and it is largely 
owing to the Haber process that Germany has been able to 
make fertilisers and explosives in spite of the Allis 
blockade. The total cost of £6 per metric tun is dw 
principally to the cost of materials employed ; thus 476 Ih. 
of nitrogen = 6s. 6d.; 102 lb. of hydrogen = 46s. d.: 
1,662 1b. of sulphuric acid = 37s. ; manufacturing cost = 


The direct synthesis of ammonia from nitrogen anl 
hydrogen, bristles with technical difficulties, both «í 
materials and of processes, but all the difficulties hav: 
heen overcome and the vital secrets are guarded effectually 
by the Bidische works. Both hydrogen and nitrogen ar 
now available cheaply on an industrial scale, and the Hater 
process, though it demands close and highly-skilled sujer- 
vision, does not necessitate high temperature or very chea) 
electrical energy, yet it produces combined nitrogen al 
very low cost, and is a correspondingly serious rival to al 
other processes. The direct combination of nitrogen an! 
hydrogen under stable conditions is made possible by aid « 
a catalyst, osmium, uranium, and various iron compounds 
having successively been found effective. Power require! 
to compress the gases may be obtained cheaply from wat! 
gas or from gas producers operating on lignite. Incidentalls. 
it may be mentioned that electrical energy thus produces: 
has been used extensively in Germany to make calc 
cyanamide, the output of which has been merear 
considerably during the war. 
9 Firation of Nitrogen in Metallic Compounds—Wito 
the last quarter of a century the electric furnace has show 
that the apparent inertness of nitrogen ig simply a questi! 
of temperature, and that, at suitable temperatures, mitros" 
is comparatively active. Even at normal temperature. 
certain micro-organisms are able to fix atmospheric nitreg. 
but the means whereby they do so is not yet known. lx 
only metallic compounds of nitrogen which have yet foun 
industrial applications are those with the carbides of alkaline 
earths and with aluminium. 

- Calcium Cyanamide, frequently (but erroneously) call 
simply cyanamide, is produced by the action of mtrogel® 
calcium carbide. Cyanamide itself, or ite calcium salt, 
transformed easily into urea, and so into ammonium &” 
bonate. Cyanamide manufacture thus constitutes at indir 
synthesis of ammonium carbonate. The ial an 
furnace used for cyanamide manufacture at the Odda w" 
comprises a large iron cylinder with a double bottom a: 


detachable cover. The false bottom is perfor Fi 


holes, through which the nitrogen enters. Axgallyin 
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furnace there is placed a long carbon pencil connected to, 


the terminals of an alternator, and surrounded by a paper 
sheath. The charge of carbide, amounting possibly to 
1,000 lb., is in SUCUT layers separated by sheets of 
paper. «When the central rod is heated by the passage of 
current, a temperature of 800 to 1,000° Č. is attained along 
the axis, and nitrogen is then passed into the furnace. T he 
action is completed in 25 to 30 hours. 
= In determining the electrical energy “needed to fix 
nitrogen by the above method, it is necessary to allow for 
that consumed in producing calcium ‘carbide. About 4 lb. 
of carbide is needed to fix 1 lb. of nitrogen, and 1 H.P.-year 
yields 3,300 Ib. of carbide, hence 1 Ib. of nitrogen requires 
4/3,300 .H.P.-vear in respect of carbide. The energy 
requirements of the calcium cyanamide furnace are very 
low, and 1 H.P.-year is sufficient to fix at least 5,500 Ib. of 
nitrogen, so that the total energy consumption is (4/3,300) 
+ (1/5,500) = O-O0T4 H.P.-year per lb. of nitrogen—i.e., 

l KW.-year fixes abont 970 lb. of nitrogen. This corres- 
ponds tə nearly four times the efficiency realised in are 
furnaces ; but the cyanamide process requires carbon (coke, 
anthracite, or wood charcoal), which is a compensating dis- 
advantage in some countries. 

As it leaves the furnace, the cyanamide contains barely 
60 per cent. of CaCN,, the principal impurities being 18 per 
cent. of free lime and 12 per cent. of carbon. The nitrogen 
content is 20°5 to'21 per cent. Before the war, the prin- 
cipal, if not the only, use of cyanamide was as a manure, and 
its use will doubtless extend, although nitrates seem to bé 
of higher manurial value. The latter varies with the con- 
ditions of test, but Gerlach gives the following figures :— 


Relative v alue 


Nitrogen content. as manure. 


Gerlach. Scott. Gerlach. 

Per cent. Per cent. Per cent. 
Sodium nitrate (Chile)... 15 154 - 100 
Ammonium sulphate, dic 21 18 89 
Calcium cyanamide... 20—21 Bo T6 
Calcium nitrate ... a 13 18 ay 
Ammonium nitrate.. Ses --— Bo — 
‘Farmyard liquid manure Bae — — 64 


When heated with water under pressure, cyanamide 
yields calcium carbonate and ammonia.* The yield of 
ammonia is 96 per cent. or more of the theoretical value, 
and tbe ammonia may be converted to sulphate (in a purer 
state than obtainable by distilling coal); or it may be 
combined with acid to yield ammonium nitrate, whic h, as 


shown by the above table, has a very high nitrogen content, 


and is: theréfore an economical form in which to transport 
combined nitrogen, If desired, the ammonia may be con- 
verted to nitric acid by the Ostwald catalytic process. The 
Haber process yields ammonia of higher purity at yet lower 
cost,,and high purity is an important consideration in the 
catalytic oxidisation of ammonia to nitric acid: bat the 
Haber process is not likely entirely to supplant the cyana- 
mide process, because the latter yields a number of nitro- 
genous compounds of growing importance. 

The first cyanamide works date from 1909, but the 
world’s production was 140,000 tons in 1911, 266,000 tons 
in 1913, and about 1 million tons at present (corresponding 
to 1,250,000 tons of Chile nitrate). German production 
(60,000 tons in 1913) is now about 400,000 tons per 
annum, and it is due to cyanamide and the Haber process 
that Germany has been able to dispense with 800,000 tons 
per annum of Chile nitrate, one quarter of which was used 
by industry and the remainder for agriculture. Early in 
the war the German Government placed £7,500,000 at han 
disposal of cyanamide worksf and of the B.A.S.F.; as a 
result of this munificent grant, the supply of nitrates “for 
explosives and agriculture has been assured. 

The Serpek Proress.—The B.A.S.F. has patented the 
manufacture of such compounds as TiN,, Si,N,, but has 
derived no practical application therefrom. The Société 
des Nitrures (Paris), however, has developed the Nerpek 
process whereby AlN, is made by heating bauxite and 
carbon in the presence of nitrogen. 
high-pressure steam, Al,N, yields pure alumina: (useful in 
aluminium manufacture) and ammonia, which may be 


Details of the procesa are given in Génie Civil, pp. 370-371. 
t Bayerische Stickstoffwerke, Trostberg (Franck-Caro process) ; 
A.G. fiir Stickstoffdunger, Knapsack und Meede echen Stick- 

-toffwerke, Gross Kayna (Polzenius process). 


Under the action of - 


regarded as a valuable. by-product. The first industrial 
plant utilising this process consisted of two rotary-tube 
furnaces, in the first of which bauxite was dried, whilst in 
the second the dried bauxite mixed with carbon formed a 
resistance element between two carbon rings, and. was 
thus heated electrically, in the presence of nitrogen. The 
first furnaces were of 3,000 to 5,000 Kw. rating, but 500-KW. 
furnaces are now considered preferable. It. is estimated 
that 1 Kw.-year yields 2 tons of pure alumina and 1,100 Ib. - 
of nitrogen in the form of ammonia. The Serpek process 
seems to be capable of great development, and further details 
concerning it are given in Genie Civil (loe. rit.). 

Oridisation of Ammonia.—This is a chemical process — 
dictated by the commercial consideration that nitrogen is 
worth more as nitric acid than as ammonia. Also nitric 
acid is a primary material in the manufacture of explosives. 
Ammonia and atmospheric oxygen interact to yield nitric 
acid when they are passed over spongy platinum. The 
true action is complicated, but the apparatus is simple. 
Various refinements have been introduced, but essentially 
Ostwald’s apparatus is retained. Nearly 100 per cent. 
efficiency of conversion is obtained, the principal require- 
ments being pure ammonia, such as is yielded by the 
Haber process. 

(To be continued, ) 


MAGNETIC Gee FOR STEEL PRODUCTS. 


A NEW method of testing steel and steel articles sikon 
damaging them in any way.was described recently before 
the American Society for Testing Materials, and is, we 
understand, to form the subject of a forthcoming bulletin 
of the Bureau of Standards. The method in question 
consists of simple magnetic tests, and is based upon the 
fact that the .magnetic and mechanical properties of a 
certain grade of steel are definitely co-related, so that one 
may be taken as a criterion of the other. Mechanical tests, 
chemical analyses, and microscopic examinations of steel 
are all useful, but none of them can be applied to the actual 
piece or part ‘which is to be used in service. Mechanical, 
chemical and microscopic tests are vicarious ; they relate 
only to a small part (sometimes a very smal] part) of a 
specimen which is assumed to he representative of the 
service piece or pieces, aud the results of such tests arc 
frequently no more than comparative. Magnetic tests, on 
the other hand, can be applied to the actual pieces to be 
used in service, they can be applied to the whole length of 

a steel rail or to the working tip of a tool, and their results 
can be interpreted definitely, after establishing the magnetic 
characteristics of what is known to hé a satisfactory sample, 
hy a preliminary series of tests. - 

~The first step in evolving magnetic tests to be applied to 
steel or steel products on an industrial scale is to determine 
magnetic data for good, bad, and indifferent samples, and 
thence to derive a scale of equivalence between magnetic 


_ data and whatever qualities it is «desired to assess in the 


material under examination. The best magnetic criteria to 
be adopted in individual cases must. be determined by trial, 
and apparatus must be designed to suit the work pieces 
handled and the tests made thereon. . An important point 
is to arrange the tests and apparatus so that a minimum of 
skilled attention is required. The testa can and should be 
reduced to routine. 

As typical of the kind of relation which it is desired to 
establish (naturally on a definite nunterical basis in individual 
cases), it may be mentioned that the greater hardness aud 
tensile strength and the reduced toughness following upon 
increased carhon content in steel. are accompanied hy 
increased coercive force and hysteresis and: decreased 
permeability. Similarly, cold-drawing of carbon steel. 
increases its tensile strength and simultaneously increases 
the coercivity and hysteresis, whilst reducing permeability. 
Heat treatment, the lapse of time (“ ageing”), dnd previous 
mechanical treatment, all produce corresponding changes in 
the mechanical and magnetic properties of steels, and it is 
possible to determine, once for all, the numerical relation 
between these changes for each par ienlar steel, | 
- D 
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The great advantage of magnetic testing in the present 
connection is that it can be applied quickly (where suitable 
apparatus is designed for repetition tests) to actual pieces 
which it is intended to use—even to pieces in service 
(e.g., bridge members, mine-shaft cables, &c.). Another 
advantage of maynetic testing is that it indicates variations 
in mechanical state, chemical composition, heat treatment, 
&c., whether purely local or whether in the piece as a whole. 
Of course, the number of variables capable of affecting the 
magnetic properties necessitates systematic and well-devised 
interpretation of the latter, but there are no serious diffi- 
culties. A simple variation-in-leakage test permits a steel 
rail to be tested for uniformity in one minute or so. An 
induction test, using some form of permeameter, then dis- 
closes unsuitable chemical composition and bad heat treat- 
ment (such as unsuitable finishing temperature or too rapid 
cooling). Measurements of coercive force reveal differences 
. in quenching temperature as accurately as pyrometer 
readings. 

Raw materials may be ‘tested rapidly and with certainty 
by magnetic means. The quality of finished products may 
be checked in the same way, and it may be ensured that 
samples, whether of material or of products, are really 
representative. ‘The consequences of not detecting a faulty 
sample until a destruction or service test is reached may be 
far-reaching. The possibility of tegting actual service 
pieces without injuring them in any way permits of more 
economical design with a lower initial factor of safety, and 
the possibility of testing parts whilst in ‘service permits 
` them to be used until the lowest permissible factor of safety 
is reached. To cite only a single example, steel ropes for 
hoisting or winding may be kept much longer in service 
when a reliable means is available for observing con- 
tinuously their deterioration, Individual testing of all 
parts or pieces permits of grading. and, by eliminating 
uncertainty as to quality, prevents wasteful expenditure of 
material and quality, and attaches higher value to the 
latter where really required, since it can now be guaranteed 
with greater certainty. 


NEW ELECTRICAL DEVICES, FITTINGS, 
. AND PLANT. 


Readers are incited to submit particulars of new ar improved 
derives and apparatus, which will be published if considered of 
sufficient interest. 


Disconnectors and Gate-End Boxes. 


pola GEORGE ELLISON. of Wellhead Lane Works. Perry D.. * 
Birmingham, have recently introduced a line of “ disconnectors ` 
for A.C. and DC. circuits mp to 720 volts. These are irtended for 
isolating sub-sections of works installations, branch cables and 
motors, during alterations or repairs. and being “isolators” only 
are not intended to be operated when currents are flowing. They 
can be bolted to walls or installed in cable trenches and manholes. 
Two sizes, triple-pole, for cables of ‘125 and ‘24 sq. in. rection. are 
made: by omitting one pole a double-pole pattern is obtained. 

The contacts of the two sizes will carry 125 amp. and 210 amp. 
with 36° F. temperature rise. 

Fig. 1 shows a disconnector with ‘he case closed: fig. 2 shows 
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Fig. 1.— ELLISON DiscoNnector. CLOSED. 


the switch interior removed. The arrangement consists of a circular 
c.i. box built up in three sections, and provided with four flanges 
for radial cable fittings. 

The mechanism and contacts are supported on the base casting 
only ; the fixed contacts are round copper rods with tapered ends, 
while the moving contacts are brass blocks with circular recesses 
orchambers containing rings made of pLhosphor-bronze spiral springs, 
which the plugs force against the sides of the recesses, giving an 


intimate elastic self-cleaning contact between plug and block. A 

` cast-iron partition under the handle entirely encloses all live parte, 
and the whole moving system can be withdrawn from the bor 
without the risk of accidental contact with live parts. 

Fig. 3 shows another of Messrs Ellison's specialities, viz. an oil 
break gate-end box with trailing cable socket and plug inserted, 
the breaker being chbsed. The makers point out that instead of 
using long and heavy trailing cables to remote positions it is better 
to install plug sockets, with a protecting switch or circuit breaker 
a; stitable intrvals. : 


FIG 2.—SWITCH INTERIOR REMOVED FROM YOX. 


The fittings have been designed to combine an oil circu‘t-breake-, 
interlock and sock2t and plug in one unit, with special application 
as gate-end boxes for the trailing cablee of coal cutters. One aize of 
100-amp. capacity is made in double and trip‘e-pole patterns for ase 
with standard oil cirewit-breakers. i 

For the double-pole pattern. a three poiut socket and a plug ar 
mounted on a dividing box bolted to a n.p. breaker. and the plaz 
cannot te remeyvel until the breaker is off. lu the triple-pole 
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Fig. 3.—SLLISON OIL-BREAK GATE-END Box. 


patiern a four-point plug is used. The socket and plug cases are 
made in cast brass, with interiors of ebonite and gunmetal terminal: 
the plug is fitted with a grip to take the usual types of cable. - 

The cable cone clamps have substantial earthing lugs, and » 
terminal with shell clamp is fitted in an accessible position on thr 
breaker. An ammeter or voltmeter, and pilot lamps, can be fitted. 
and the complete unit can be wall mounted or mounted on a stand 
as shown. 

The apparatus is suitable for A.C. or D.C. circuits up to 75u rolls 
pressure. i 


Stell’s Cable Fault-finding Apparatus. 


Finding faults in cable core at the earliest possible stage of 
manufacture will be admitted by makers to be a moat desirsble 
achievement. From the boy holding a wet cloth on the cable sad 
receiving a shock when a faulty portion passed through it, to the 
more humane if less exciting..use of a galvanometer, battery, sad 
water bath, was not a long step, nor\was the result ‘all that 
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be desired, for high-resistance faults still escaped detection, and 
the process could not be applied to cables at all stages of manu- 
facture. The development of a successful “spark” method of 
testing, therefore, by Messrs, NORMAN, STELL & Co., of 23, Spring 
Gardens Road, Heaton, Bradford, will be welcomed by the trade. 
We understand that the apparatus has been at work successfully 
for somé 12 months, 10 hours or more daily, and has proved its 
worth ; it is illustrated in fig. 4 herewith. In the makers’ words, 
the method consists of using a high-potential and high-frequency 
discharge or spark to indicate a fault, the conductor of the cable 
being connected to one terminal or earth, while the cable itself runs 
through the hand-clip provided, which is connected to the H.T. 
terminal by means of flexible leads. l 

The apparatus comprises an induction coil controlled by specially 
arranged instruments. the energy being derived from any com- 
mercial D.C. or A.C. lighting supply, and the makers have arranged, 
for general work, a “ Standard” apparatus fitted for four sets of 
fault-finding, each separately controlled ; 20 ranges of regulation 
are provided. It is arranged for connecting to any B.C. lampholder 
or wall plug (two-pin), and leing fitted (excepting leads and « lipa) 


4 


Fig. 4.—STELL’S FAULT-FINDING APPARATUS. 


in a polished wood cage, it is casily portable and can be used in any 
convenient position. cr 27 

The makers claim the following advantages for their msthod 
and apparatus :— RP $3 Noten 

The cables may be kept perfectly dry, so that repairs can be 
better and more easily made. 

Cores can be examined before vulcanisation, (us obviating 

‘oa the separate curing of repairs. 
ax Finished wires or cables which would be damaged by water or 
_ & dampness can bọ easily “ fault-found.” 

No batteries or tremblers are used, and consequently the 
detecting spark remains constant, thus eliminating expen- 
sive renewals. ~ 

Faults of comparatively high resistance (say, 200 megohms) 
are easily detected, hence the customary “breaking down i 
of faults—which is often damaging to the cable—is avoided. 

There is no danger to the operators, provided the simple 
caution given with sets is observed. 

The current consumption is exceedingly small, and a “short ` 
on the primary or secondary of the coil will not cause any 
damage. . | | 

The wear and tear is exceedingly small. ve 

No spegjal skill is required to use the apparatus or keep it in 
working order, there being no intricate or delicate parts. 

The spark, being static, dogs not damage the insulation as an 
ordinary A.C. high-tension current sometimes does. 

The spark can be both seen and heard.. 

Finished, flexibles and P.R. insulated cables can be examined 
for faults. o 

Cables and cores can be easily fault-found wet if proper pre- 
cautions are taken—viz., the usual insulation of the conductor 
from the drum spindle and the outside of cable or core. l 

Messrs. THOMPSON & Co., 48, Watling Street. E.C. 4, are the 
London agents for the makers. l 

The New C.A.V. Electric Starter. 


The accompanying illustrations, fig. 5, show the initial and final 
positions of the pinion of the C.A.V. starter, which we desoribed on 


page 305 of our issue of September 28th. In the first position the 
screw thread is visible, which, when the motor is set in slow motion, 
with the pinion drawn into contact with the gear on the flywheel, 
brings.the pinion fully into gear as in the second view. By using 
a two-position plunger. which allows the pinion to mesh with the 
gear wheel at a low speed, before the full power of the motor is 


6 w l 
Fic. 5.—Tue CAV. sTAKTER, DISESGAGED AND FULLY MESUED. 


exerted, the sudden impulse which is applied to the flywheel by 
sume American types of starter is avoided, and there is no danger 
of breaking the engine shatt. ‘lhe screw also ensu: es with certainty 
the disengagement of the pinion without damage to any part of the 
mechanism in the c se of a backfire. - 

We are informed that owing to the great public interest taken in 
the new starter and the wide publicity it hag reccived. the firm have 
fuuud it impossible to cope with all the ‘demands for booklets, 
drawiugs &v., but inquiries are being dealt with as’ rapidly as 
possible. . l 


, 
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THE UENGINEERING PLANT 
HOTELS. 


IN LARCE 


SPEAKING on this subject at University COLLEGE, LONDON, 
last week, at a public introductory lecture in.association with 
the Sub-Department of Heating and Ventilating Engineer- 
ing, Mr. A. H. Barker, B.A., B.Sc., Whit.Sch., said the 
organisation of a large modern hotel was an affair of con- 
siderable coniplication. It must be prepared not only to 
supply the requirements af a thousand persons at all times, 
but at any moment for the unexpected arrival of'a hundred 
new Visitors at a time. Such an event should hardly cause 
any stir or confusion, but merely somewhat harder work on 
the part of the staff. ‘Things were done for the individual 
guest to all appearance so automatically, that he never even 
thought of the organisation and engineering plant involved. 
It was the labour-saving devicés which constituted the engi- 
neering equipment which enabled it to be done; it could not 
-be done without these apparatus. The application of such 
apparatus on a small scale to a private house would greatly 
reduce ~the labour necessary. It must also be remembered 
that no part of this great mass of machinery was visible to 
the guests in an ordinary hotel except the lift cages and the 
taps. The bury parts of the plant were all disposed of — 
either in the sub-basement, which was one mass of machinery 

over almost the whole area, or at the top of the building. A 
large hotel was not constructed until a very great amount 
of thought had been expended upon it; its construction ‘was 
so complicated that it would be inviting disaster to com- 
mence operations before the whole of the details had been 
exhaustively thought out. In the case of some large hotels 


-in which he had been interested, every motor, fan, and 


other piece of machinery, every pipe and flue, had been on 
the plans, and the whole of the calculations had been com- 
pleted even before the buildings, which were to be destroyed 
in order to make room for the future hotel, had been demo- 
lished. A particular example of this kind was very comph- 
cated. ‘The hotel was practically cut in two by a railway 
which passed right -through it; ohly one set of boilers was 
admissible, so that the supply of steam had to be, carried 
across the railway to all parts of the building. Similarly, 
fresh air for ventilation could only be taken from one por- 
tion of the site, and distributed from this to every part of 
the building, and the same was true also of other services. 
In the boiler-house and heater-room all the heat required for 
every service except the direct fire cooking was generated. 
The cost.of the fuel in an hotel was a very serious item, 
amounting in some cases to tens of thousands of pounds per 
‘annum. It was easy to see that facility of control was one of 
the most important features in the design. It was necessary 
that it should be perfectly easy not’ only to know what the 
requirements at any given time, Were: Pat Mable. Tt was, 
i i s with ve ] ; . 
AT ne deneable to provide that all such 


3 , in.the first place ide t 
aa could be carried outl from.one,pomt in the hotel. 
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In the buildings for which he had been responsible this had 
been arranged to be done from one centre which he had 
termed the * control room,” in which were concentrated elec- 
‘trical and mechanical appliances for enabling the control to 
he exercised at distant points without the engineer-in-charge 
leaving the control room. One of the principal difficulties in 
arranging all the mass of machinery in an hotel was to pro- 
vide against noise, particularly in a modern hotel constructed 
of steel girders and concrete, which transmitted noises fron 
the basement to the upper floors with great ease. The noisier 
ruachines had to be placed outside the buildings. It wase 
necessary in all cases to bed the motors on sound-absorbing 
foundations, such as cork, or felt, or hair mattresses. Many 
of the operations necessary ın a modern hotel continued 
throughout the night, and in one of the big areas or court- 
yards of an hotel, surrounded on all sides by bedroom win- 
dows, most of which were open, the least noise was apt to 
be magnified in the stillness of the night, and to become a- 


ground for complaint. 
3  % 


- WAR ITEMS. 


Exports to China.—The “ London Gazette ” for’ October 
16th contains further names of persons in China and Siam to 
whom exports may be consigned. 


Belgian Reconstruction.—It is stated that M. Paul 
Hymans, the Belgian Minister, has been called upon by his 
Government to take up the direction of a new Ministerial 
Department specially entrusted with all questions concerning 
the economic reconstructign and the commercial policy of 
Belgium. 


Trading with the Enemy.—The ‘‘ London Gazette ” for 
October 12th contains further lists of persons and bodies with 
whom trading is prohibited in the following countries :— 
Argentina, ‘Paraguay. Uruguay, Bolivia, Chile, Netherlands. 
Netherlands East Indies, Norway, Peru, Spain, Sweden, and 
Venezuela. Variations in and removals from previous lists 
are also given. | ; 


Raw Materials After the War.—Dr. Addison, the Minis- 
ter of Reconstruction, after consultation with the other Gov- 
ernment Departments concerned, has appointed a Committee 
to consider and report upon questions connected with the 
supplies of raw materials which will be required by British 
industries for the purpose of restoring and developing trade 
after the termination of the war, and the best means of 
securing and distributing supplies, due regard being had to 
the interests of the Allies. The Committee is requested, in 
regard to any commodities which might not be available in 
sufficient quantities and at reasonable prices through the 
ordinary commercial channels, to consult members of the 
trades concerned with’ regard to any steps that may be 
necessary to safeguard the needs of industry, and to secure 
convenient and equitable distribution. The Committee, which 
will be known as the Central Committee on Supplies of Mate- 
rials, consists of the following :—Sir Clarendon Hyde (chair- 
man). Sir Henry Birchenough, K.C.M.G., Mr. Cecil Budd, 
Sir Charles W. Fielding, K.B.E.. Sir H. Babington Smith, 
K.C.B., Mr. Wallace Thorneycroft. and Mr. Andrew Weir. 
The Secretary is Mr. J. F. Ronca (Board of Trade), commu- 
nications to whom should be addressed at the Ministry of 
e 2, Queen Anne's Gate Buildings, Westminster, 
` Commerce and Demobilisation. — According to the 
Financier, tbe Council of the London Chamber of Commerce 
has referred the question of reconstruction as affecting industry 
and trade to the trade sections concerned, with a view to the 
formulation of a definite policy in the interests of manufac- 
turers and merchants. It has referred to a special committee 


to report as to the desirability of the early release from mili- . 


tary service. after the war, of men in commercial occupa- 
tions, including principals. partners, clerks. and technical ex- 
perts. whore places have been kent open for them or whose 
services will be urgently required after the war. Arrange- 
ments were also agreed upon for a vublic meeting of mer- 
a and others on the question of Government control of 
trade. 

Recruiting in Munitions Areas.—Defence of the “Realm 
Regulation 414A, which came into effect on August Sth, 1917, 
requires employers to whom it anplies to notify the Muni- 
-tions Area Recruiting Officer within 48 hours when a man 
centers or leaves their employment who holds a certificate 
issued hy any Munitions Area Recruiting Officer. This Regn- 
= lation has been made in order to secure that the records in 

‘the Recruiting Register of men who hold certificates protect- 
ing them from recruitment because they are engaged on 
Admiraltv, War Office. or munitions work, are kept up to 
date. The Scheduled Occuption Certificates and the Protec- 
tion Certificates issued under the Schedule of Protected 
Occunations are only valid so long os the holder is enraged 
‘on Admiraltv, War Office, or munitions work, though, as 
explained helow. men will not forfeit protection from recruit- 
ment merely because thev are moving from one firm engaged 
on such work to enother. It is necesrarv in the interests of 
all concerned in the output of ships and munitions of war, 
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aged 42, Class A, who pleaded domestic hardship owing to 


. should the cards be 
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and in recruitment for the Army that the value of thes 
certificates should not be impaired through their retention 
by men who have ceased to be entitled to hold them. Itis 
not intended that this Regulation should in any way interfere 
with the individual workmen's freedom to change his en- 
ployment, which is restored now that the abolition of leaving 
certificates Non the Munitiops of War Amendment At, 
1917, takeg effect. On the other hand, it is not reason 
that protection from recruitment, which is given solely on th 
ground that a man is more usefully employed on necesar 
war work than he would be in the Army, should be abusd 
by protracted absence from work. Accordingly instructions 
have been given to Munitions Area Recruiting Officers thi 
after 14 days from the date of leaving they should call up 
any man who has left his employment, if by that date m 
notification has been received of his re-employment on work 
which entitles him to continued protection. In view of the 
urgent demand for labour of the kind protected under the 
Schedule, it is considered that a fortnight is ample time to 
allow for workmen to obtain fresh employment. If by the 
end of 14 days a man is still not employed on work entitling 
him to protection, he becomes liable to recruitment, unles 
he can prove to the Enlistmént Complaints Committee that 
his failure to obtain work was due to sickness or to a definite 
cause entirely beyond his control, such as the temponr 
closing of a shop where he has secured employment. The 
period of 14 days runs from the date when the workman 
actually leaves his employment, whether he leaves on the 
week's notice or termination of employment provided for 
under the Munitions of War Amendment Act, 1917, Section 
3 (1), or otherwise. It is the duty of any man holdings 
Scheduled Occupation Certificate, Army Form W.3476A, who 
changes his employment or his address, to take or send hs 
certificate to the nearest Recruiting Office, in order that the 
change may be duly recorded in the Military Register. 


Exemption Applications.—At Rochdale, temporary es. 
emption to February 25th was given to F. Walton, 2, mar- 
ried, an overhead linesman in the Corporation tramways 
department. He was now C2, formerly Class A, and Mr. G. 
Webster, the manager, said the man had been discharged 
from the Army. i Š 

At St. Annes-on-Sea, when two motormen, each C2, were 
exempted to the end of March, it was stated by Mr. H. W. 
Laing, manager of the Blackpool, St. Annes & Lytham 
Tramway Co., that some 160 men in the company’s serve 
had joined the Forces, and there were now only eight of the 
original staff left. 

At the West Riding Appeal Tribunal, a Leeds tramdnver, 


the illness of his wife, said he was also in a certified occupe- 
tion. He had been a driver continuously for 14 years, but 
it was said the Corporation were prepared to release him. 
Discharged soldiers were being substituted. The appeal was 
dismissed, applicant to report in a month. 

At the same Tribunal, the storekeeper of a Leeds cable 
company, aged 39 and Class Cl, said that his firm were doin; 
Government work, and he was better employed than 10 
the Army. The case was dismissed. 

At Farsley, Norman Hill (29), C3,. secretary of the Morley 
Electrical Engineering Co.; had his exemption extended tll 
December 31st. . 

At the same Tribunal, C. W. Broadbent (32, C1), fitter: 
F. B. Wheatley (36), tool fitter; and F. Strickland. mppine 
machinist, all employed by the Phonix Dynamo Co.. 
Bradford, were informed that, being ın possession of 
cards, there was no further need for them to appeal. ; 
withdrawn they must lodge appeal: 
within seven days, or otherwise they would be soldiers. vi 

Before the Herts. Appeal Court, exemption was sonst 
M. J. Connari (38. B 2), electrician, Watford. The Mil ‘ 
Representative said that it had been decided twice nie 
Local Tribunal and once by the County Appeal Cou cae 
appellant had no claim on business grounds. 
heard the claim on the one-man business plea, but 
it, with grace until November 15th. : Gi. 

At Reading, an appeal was made by J. H. Fergo pant 
C3), director and secretary of the Whitchurch an seal 
bourne Electric Supply Co.. Ltd., and said to be prac Gill 
the only person now runfiing the concern. | Sir Cam 
for the Military, claimed appellant as being 
Army Pay Corps. Three months were conceded. tion T“ 

Before the Horsham Rural Tribunal, exemPin | na 
claimed for the man in charge of the electric lighting PH 
The man tote 

eked £ 


= 
235 


Dover Tribunal has granted a further three months ee 
tion to A. E. Overs (33, C1). electrician at the Ban 3” 
On the anpeal of Messrs. J. Walsh Itd.. exe T set (Br 
April 11th hes been granted at Sheffield to L. ° 
electrical engineer. r Tohr" 
A Agnes, exemption has heen allowed to T. ba eee | 
electricel engineer ot the Stansted (Fssex) sewn we gin” 
On the spneal of the Citv Covncil. the Che: is 
has granted four months’ exemption to the tnan? 


: iE RSA SP cA CC SB I ETRE GIS TE NEED TT SII IO TEIN BEELER OSE ELECT IESE ITED CIE A NA IES EATEN CTE SEEDER NS OE HELGE 
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intendent, and conditional exemption to a driver (C?) and a 
coachbuilder (41, B 1). 

An electrical engineer and contractor (31, B1), who ap- 
pealed at Newcastle-under-Lyme, has been given exemption 
until the end of the vear. 


At Rochdale, exemption was claimed by W. Pickard (30, | 


B2), electrical engineer, previously rejected, and now en- 
gaged in making experiments. He was given until January 
31st. 

At Swinton and Pendlebury, Messrs. Ermin & Roby ap- 
pealed for their electrical engineer (38), and temporary ex- 
emption until December 31st was granted. 

Brighton Tribunal has granted three months’ exemption to 
an electrical contractor (29, C 3). 

At Leicester, appeals were made by two partners in a firm 
of electrical engineers. one in C1 and the other in C3. It 
was stated that the firm’s turnover was £4,000 per annum, 
and that they were doing a great amount of work for local 
engineering firms. The C3 > appellant was allowed four 
months’ exemption, and the other appeal was adjourned. 

The East Kent Appeal Tribunal has allowed a Military 

appeal against the refusal of the Broadstairs Tribunal to 
withdraw conditional exemption held by the chief store- 
keeper of electrical plant in the employ of the Isle of Thanet 
Tay Co. The man is not to be called up before January 
sth. i 
An appeal was made ateMaidstone for J. H. Baxter (31, 
passed for general service), electrician at the mills of Messrs. 
teed, Tovil. The firm was willing to accept a substitute, and 
‘yemption was granted until a suitable one is found. 

On the appeal of the Electric Tramways Co., the Oxford 
Tribunal hns granted three months’ temporary exemption to 


LOW. Oakley (87, C3). blacksmith’s fitter. 
oe : o 


a CORRESPONDENCE. 


Hers received by us azter » P.M, ON TUnsvay cannot appear until 
he fulduwiag week, Correspondents studded pur Ward therr COMME NE 
tions at the earliest possible moment, Nu ietter can be published 
nless we hace the wruer’s name and address in OUr vussexstun, 


Curiosities of kariy Mains Work. 
n your issue of eptember wth L read with considerable 
nese (Me a dae vy Mr. G. Ww. Stuboligs under the above 
Guia, AN at, me relers to “a sYstel OL distrivuulon re- 
Uy proposed in Which tue hye iain ds looped mio each 
anuer s prenses MM ë orter tuat the distitvutor may be 
onised. | 1 presuine that the system be Inenūous 18 
nt No. ÌZzauof/io, by Messrs. Calenders & draimpton. 
us as the case, L think he cannot bave given the system 
careul consideration. His sole objection to it seems to 
no dhe score of expense, and be quotes, as an example, 
‘ost. of a service 20 vards long. an tne first place, in 
provincial towns where distnputors are laid on both 
ol the streets, a ¢onsumer’s cut-outs are very rarely 20, 
en 40, yargs from the main. ‘Lhen, it is not proposed, 
eve, to insiall a sectionising device in every consumer's 
ses: it would obviously be absurd to install one in a 
street Where practically every shop is connected; but 
re two or three ìn each street would sinplify fault 
ition considerably, and what is of greater importance, 
adınit of the majority of the consumers’ supplies being 
almaiost itnmediately (I ain referring, of course, to a 
veing fed from both ends). ‘These sectionising devices, 
er, Would act as disconnecting boxes, thereby saving 
t of boxes, bush chambers, path frames, and covers, 
ae only expense entailed is in the cable, and this can 
nary three-core with a small middle wire (in a three- 
supply), and two cores the same size as the main. 
-out need only be a very simple affair, and can be 
v anybody from odds and ends which are always lying 
» the works. The extra labour is almost negligible. 
erm is quite capable of obviating a tremendous lot of 
ouble, and if Mr. Stubbings goes carefully into it 
be will adinit that any slight extra cost is very easily 
bw the ease and simplicity of localising the fault 
tablishing the supply. 
A. E. Baker, 


R.F.C., B.ELF., France. 
Tth, 1917. | 


Prospects of the Central-Station Engineer. 


- footnote to the letter of ‘Staff Electrician,” in 
r of September 28th, you say:—‘* Under existing 
ances We cannot recommend young men of ability 
-ion to join the staffs of power stations, unless it be 
arpose of acquiring a first-hand knowledge of the 
on and working conditions of such stations as part 
echnical training, and not as a career.” 

irs, if your advice is to be taken at its face value, 
3 a most serious and lamentable state of affairs— 
I say, state of mind? 

eration, distribution, and utilisation of electricity, 
admit, 18 of some importance in the national life, 


even at this date, and yet it is but on the threshold of its 
fuller development and possibilities. ` l 

* Existing circumstances,” admittedly, are not all that are 
desirable. They are the result of lack of foresight and imagi- 
nation in the early days, of the English genius for muddle, 
and of selfishness. That is in the past. 

Are existing circumstances to become permanent? They 
can’t. They must improve or deteriorate. Surely there must 
be something better to look forward to and to work for? 

But a way to help forward is not to advise young men of 
ability and other desirable characteristics to shun us. It 
appears to me that this advice savours of rank disloyalty to 
those of ability and ambition already in the profession, whose 
ambition is not alone of the personal variety, but who have 
the fuller development of their chosen work in life ever 
before them; and there are such men, I beg to inform you. 

Young men of ability and ambition are sorely wanted; 
never so much before as at this time—would you assert that 
an influx of ‘‘duds’’ is desirable, or is calculated to fit the 
profession to face the immense possibilities opening out before 
t? 

Come, Sirs! Not a small percentage of your readers are 
numbered amongst us in the central-station side of the pro- 
fession, and we look for an exhibition of truer logic on your 
part than is revealed in your advice as above set out. Admit 
that your criminal pessimism was an after-effect of some 
Hunnish raid ! 

John A. Vice. 


Manchester, October 4th, 1917. 


[Our correspondent writes an able and interesting letter, 
with much of which we agree. The subject is one on which 
a volume eould be written, and, therefore, it is difficult im 
the space available to discuss it adequately; but it is neces- 
sary to make our position clear, and to disabuse the minds of 
Mr. Vice and his central-station colleagues with regard to our 
loyalty to their profession—though, in view of the efforts. 
we have made during many years to improve their salaries 
and status, this should be a superfluous task! We fully 
realise the increasing importance of electricity supply, and 
are doing all that we can to accelerate its reorganisation on 
more efficient and economical lines; there will in the future 
be ‘some very desirable appointments to be filled in this 
branch of the industry, and many more that can be described 
as comfortable. It is true in this calling, as in others, that 
there is always room at the top. But there is vastly more 
room ‘in the’ lower grades of employment, in which the 
salaries are low, the work is monotonous and unvarying, the 
duties involve attendance seven days a week, and the 
prospects of advancement are poor. For proof of these facts, 
thouzh he must be aware of them, we refer our correspon- 
dent to the articles on ‘‘ Wages and Holidays in Central Sta- 
tions” in our issue of February 28th, 1913; ‘* Salaries m 
Municipal Undertakings,” April 11th, 1913; ‘‘ The Position 
of the Shift Engineer after the War,” January 12th, 1917. 
and the letter of ‘‘ Ex-Shifty’’ in the following issue; and 
‘Staff Organisation in Electricity Supply Undertakings," 
July 13th, 1917. These articles represent the “existing cir- 
cumstances” to which we explicitly referred, and which our 
correspondent admits are “not all that is desirable "—a mild 
expression. He says: “That is in the past.” Unfortunately. 
it is also in the present, and that is the reason why we cannot 
recommend any young man of ability and ambition to enter 
a power statian with the intention of remaining in the busi- 
ness. : 
We fervently hope that the conditions will be changed in 
the future. We do not find fault with the able men who are 
engaged in electricity supply, nor do we reflect upon them 
in any way; but we sympathise with them as, in the main, 
a class of men who render valuable services to the commu- 
nity under conditions of work and remuneration which are 
a disgrace to the country.—Eps. Etec. Rev.] 


The E.T.U. and the A.E.S.E. 


I observe in Friday’s, October 13th, issue that your corres- 
pondent, signing himself *’ Shift Engineer,” states that there 
ıs no organisation in the provinces for dealing with shift 
engineers. I would point out that this Society has over 160 
branches throughout Great Britain and Ireland, and seven 
special station engineers’ branches, all of which cater for 
this and all station electrical grades. I shall be glad to supply 
him with full particulars, or he can obtain them direct by 
writing to our general office at 137, Great Clowes Street, 
Manchester. 

H. H. Morton, 
Secretary, Electrical Trades Union, 
London Station Engineers, No. 1 Branch. 


London, October 13th, 1917. | 


Anonymous advocacy carries no conviction, and adds no 
weight to discussions; We may therefore direct ourselves to 
the only signed letter on this topic in the columns of the 
last issue of your journal. 

Ruling out the advertising matter in that letter, the re- 
mainder stands as an indictment of A.E.S.E. inactivity. This 
entirely misses the mark, and it would be well if your 1n- 
terested readers realised the following facts :— 

This movement amongst station engineers does not arise 


e- se-m. - 


. Urban Council. 
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out of © A.E.S.E. tactics,” but out of “ E.T.U. tactics,” and 
has been independent of any organisation. 

The pionecrs of the A.E.S.E. were centrul-station engineers, 
and its present constitution is that of central-station engi- 
neers, : 

Logical sequence: Individual aims merged in the common 
desire for a body répresentative of central-station engineers, 
which is now the A.E.S.E. 

That is the only fact that matters, and all discussion sur- 
rounding A.E.S.E. inactivity and its past, or E.T.U. activity 
and its future, is superficial and futile. 

The term ‘democratic '’ creeps into Mr. Barnes’s letter. 
As a trade unionist he should be amongst the first to recog- 
nise that democracy clearly defines the right of every section 
to voice its own opinions. To assert that “an effective 
organisation will not tolerate interference “ is hardly a demo- 


cratic utterance ! 
W. Arthur Jones, Hon. Sec. 
H. W. Healey, Chairman, 
London Division, 4.E.S.E. 
Leytonstone, October 15th, 1917. 


| Instructions to Meter Readers. 


I have been much interested in your article on *‘ Meter 
Reading °’; throughout, one could see it was from the pen 
of a practical man. I should like, however, to take exception 
to the statement of Mr. G. W. Stubbings, who thinks the 
average man would advise a consumer that his meter was 
20) per cent. fast. I should like to ask G.W.S. if he has 
ever considered it worth while to spend a few minutés with 
his meter-readers, and give them advice, as these men need 
training just as much as the men in any other department. 

l have known a chief to meet the meter-readers in at night. 
inquire as to the number read, and talk about the difticulties 
in a practical way, and advise them generally. The result was 
that the inen saw the importance of the job, it led to a better 
understanding, and afterwards they tried to carry out as far 
as possible the engineer's wishes. I can only recall one such 
interview, but everybody benefited by it. I agree with 
G.W.S. that meter reading has to be done quickly, and any 
inspection of apparatus, to be of any value, would be better 
left to an inspector proper. 


October 15th, 1917. 


A.B., Meter Inspector. 


maae ee 


The Association Movement. ¢ 


Your leading article of the 5th inst. and Mr. Berry’s contri- 
bution of the 12th serve to focus attention on a subject which 
is destined to receive even more consideration in the near 
future. 

I hope you will prevail upon Mr. Berry to develop in a 
later article the plans to which he refers in his concluding 
paragraphs. ‘ > 

We are:all in his debt for his earlier efforts, of which he 
has given such an interesting account, and his further advice 
cannot fail to interest many of your readers. 

Has he despaired of the Federation of British Industries 
ever becoming a true federation of associations of the type 
his instinct rightly leads him to desire ? 

O. N. Looker. . 


LEGAL.- 


A DUNDALK PROSECUTION. 


AT Dundalk Quarter Sessions, before Judge Green, Dominico 
Mezza, an ice-cream merchant, was found “ not guilty ” on a charge 
of fraudulent abstraction of electricity belonging to Dundalk 
Mr. P. A. SPALDING, the Council's electricity 
engineer, gave evidence in support of the contention that current 
was being used without gping through the meter. To the Judge, 
witness said he could not state the method used to prevent the 
current being registered ; he could only give the results. He was 
sure, however, that “a man in the street” could not adopt this 
method. His Honour told the jury that there was no evidence 
that Mezza had tampered with the meter or the wires, adding that 
.it was often difficult to trace electrical defects. The verdict 
mentioned above was returned on the Judge's advice. 


WORKMEN'S COMPENSATION CASES. 


AT Preston County Court, William Greer, a skilled labourer, claimed 
compensation under the Workmen's Compensation Act from Messrs. 
Dick, Kerr & Co., Ltd., Preston. The applicant’s case was that as 
the result of an accident whilst starting an electrical machine he 
developed facial paralysis. which affected his right eye and the 
right side of his face. The respondents’ contention was that the 
man was suffering from an hysterical affection, and that work, 
instead of being harmful, might help him. His Honour Judge 
STURGES, K.C., found for the respondents, but gave no costs. 


At Preston County Court on October 9th, James Berry, electrical 
engineer, of Woodcock’s Court, Preston, asked for a review of the 
compensation agreement, with Thomas Cross, electrician, Ferny- 


halgh, Preston. The respondent, it was stated, was injured on June 
23rd, 1914, by his hand coming into contact with alive wire, charged 
with a current at 220 volts. Asa result of the shock neurasthenia 
was brought on, and by agreement a sum of £1 a week was paid ts 
him. 

The medical evidence given by Dr, Collinson, and Dr. Hone. 
Liverpool, was that the respondent was in fair physical condition. 
and that light outdoor work would be of benefit to him, whilst 
b ing over his condition was likely to make it worse. 

On respondent's behalf, Dr. Mooney and Dr. Warrington, Liverpool. 
said the man's condition was still so serious that he was unfit for 
any kind of work. 

Respondent, describing the accident, said the amperage was very 
great as his body was ‘dead earthed.’ He was held until th 
wires melted, probably for a couple of minutes, and was anconscivn- 
for four hours afterwards. He still suffered from dizziness, fallin 
in the street. confusion in traffic, and, occasionally, loss of memory. 
Gardening caused pains in the head, and when he tried to cycle he 
fell off through dizziness. ae , 

Judge HUGH STURGES, K.C.. with whom sat Dr. Irvin Seller 
as medical referee, remarked that the respondent was what mizh: 
be termed an “odd lot” in the labour market, and he was not 
satisfied that the man was capable of doing light work. or that he 
could obtain such work in the open market. He gave an award for 
respondent, with costs. 


In the Bow County Court, before his Honour Judge Graham. 
K.C.. sitting with Dr. Bate as medical referee, Rosetta Ellen Cooper, 
of Plaistow, asked for an award, under the Workmen's Compens- 
tion Act, ayainst the Western Electric Co.. Ltd., of North Wol- 
wich. It appeared that the applicant was employed on a fux 
screwing machine, and in the course of using it she had to work a 
clutch which threw a band on to a {wheel to start the machin.. 
This clutch was very stiff. and one day in June of last year, as she 
went to “strike on,” she felt a pain in her inside, and felt sure she 
must have hurt herself. She became so ill that finally she had t» 
he operated upon in the hospital. In June of this year the 
respondents offered her light work and declined to pay her auy 
more compensation, this action being the result. Medical evidene: 
was given to the effect that she was quite capable of light work in 
June, and the Medical Referee advised the Judge to enter judgment 
for the respondents, with costs. 


According to a Cape newspap?r just to hand, judgment wa 
recently delivered by Sir John Kutze in the Supreme Court in the 
appeal of Elias Jacobs v. The Cape Town Corporation. 

The appellant, who was employed ‘by the Corporation, wa: 
injured whilst repairing some electric wires. The accident hap 
pened on March 23rd, 1916, and on September 5th Jacobs claimed 
£150 under the Workmen's Compensation Act. The magistrate 
granted a provisional order for half-wages at the rate of 15. 6d. 
a week. with costs. and this amount the Corporation continued to 
pay until March 23rd last, when they ceased doing so. On Apri 
30th the appellant served notice on the respondents claiming £11: 
as half of three years’ wages, less £39 paid since the date of the 
injury. To this the Corporation pleaded in bar that a period of 
12 months had expired without Elias having taken any farther 
steps to reopen the matter and pursue his claim for compensation 
for permanent partial incapacity. ‘ This was upheld by the magi 
trate, who dismissed the application with ts. From th: 
decision Elias app2aled. - 

His LORDSHIP remarked that the magistrate based his rulis 
upon Sec. 20 of the Act, which, if correct, meant that the applicant 
lost his right to further compensation. The liability of a 
employer to make periodical payments under a provisional order 
granted by a magistrate might stop at the expiration of 12 months 
from the date of the accident, but that did not in any way ests> 
lish that the right to apply fora fixed sum by way of compenastice 
had lapsed by the effluxion of time. The Court could not, throazi 
a forced construction or strained inference, deprive a person of 3 
right given him by the Act. The appeal would be allowed. wi) 
costs, the judgment in the Court below on the plea in bar set aside. 
and the magistrate directed to hear the application on its merite. 


Hout r. A.E.G. ELECTRICAL Co., LTD. 


In the Chancery Division of the High Courts, on Tuesaday. Mr 
Justice Younger was asked, on behalf of the plaintiff, to adjourn th:: 
action generally, with liberty to restore. : 

Mr. GALBRAITH said the plaintiff, who was the central witne®. 
was serving at the Front. The action was on an agreement o 
service, for a declaration that the defendant company was boundty 
the agreement, and for damages. l 

Mr. C. J. Conway, for defendants, said the entire claim rexe! 
upon written documents, and the defence was that certain letter 
were not binding upon the company, and that they were vltra n 
If this defence failed, the amount due could be easily found. T¥ 
defendants said the consent of the Board of Trade had not bet 
obtained, the company being in the hands of a controller. On tn? 
point they were anxious to get his Lordship's decision, as there wè? 
other cases depending upon it. The case could be heard in tE: 
plaintiff's absence without injustice to him. 

Mr. GALBRAITH said the case was started in the Manchete’ 
District Registry, and the plaintiff was a material witness. Plant” 
was employed as the commercial manager of the company at tht! 
head office in London, and was now a private in the Brits} 
Army in France. The agreements were traversed, and it 7™ 
alleged there was no consideration for them. 


(REIL eB i hi iE Ia eS a I A BE I Et IN IOI BE A PIA RT MITE SE II AGED SE IE lA ER IE ahi TAD Bg BD ASAD IA Ort A ec etl ERR RA ETE, 


Vol, 81. No. Ysa, OCTOBER 19, 1917.] THE ELECTRICAL REVIEW. - 


871 


| Me: Conway said, for the purpose of coming to trial early, he 
thought he could waive the question of no consideration. 

His LORDSHİP said. subject to the question of no consideration 
being waived, the case would take its ordinary course, when, if it 
was found necessary to have the plaintiff present, there could be an 
oer The case, however, could not come on before Monday 


WIRELESS ENGINEER'S ACTION. 


BerorE Mr. Justice Lush, in the King's Bench Division, on 
Monday, Mr. WHITEHEAD mentioned the case of Elwell against 
the Universal Radio Syndicate, Ltd., of which, he said, plaintiff's 
counter-claim was outstanding. Plaintiff applied, as defendant, 
that the case should stand over till the next sittings. Plaintiff 
was a distinguished engineer and wireless expert. and the substance 
of the counter-claim was as to certain contracts he entered into 
with the British Admiralty and the French Government. The 
question was whether these were really fraudulent contracts in the 
sense that they ought to have been entered into with the 
defendants. The Universal Radio Syndicate was a wireless 
telegraphic company, in whose employment the plaintiff formerly 
was. The firm had admitted liability to plaintiff, and, had paid 
money into Court. 

Mr. Hoaa, K.C., said the case for the syndicate would be that 
the plaintiff whilst in their employ. without their knuwledge, got 
ae for his own benefit and put the money in his own 
pocket. ; 

Mr. WHITEHEAD said Mr. Elwell was, of course, a” material 
witness. He had a letter from the Ministry of French Marine. in 
which it was stated that he was indispensable in France at the 


moment. He was engaged in constructing wireless apparatus and 
wireless stations. Some inventions of his own were being 
employed. 


Mr. Hoca : That there should be some postponement, I think, is 
clear. But the first application was made on May 7th. It was 
sworn on May llth that it was impossible for him to leave France 
under the contract with the French Government, and the case was 
ordered to stand out till July 2nd. On June 24th another appli- 
cation was made, again supported by affidavit by Elwell, who then 
swore that he had a contract with the Italian Government, which 
would require him to be in Italy for a considerable time. Now an 
affidavit by a solicitor's clerk stated that he was engaged with the 
French authorities, and they were told that the Inspector-General 
charged with work of naval construction certified that the presence 
of Elwell was indispensable upon the works. He suggested that 
the matter stand over for a month. 

His LORDSHIP said he thought Mr. Elwell should make appli- 
cation to the authorities in France for leave to come over any time 
the authorities chose to fix. . 

_ Mk. Hoae said his company desired to be wound up, and wanted 
its money paid out of Court if it was entitled to it. 

Mr. JUSTICE Lusa said his Order would be as he had indicated, 
and the costs of the application would go to the syndicate. 


BUSINESS NOTES. 


Dissolutions and Liquidations.—Britisa CONTINENTAL 
ELEcTRICcITY Co., Ltp.—This company is winding up voluntarily, 
with Mr.C. E. Barker, 21. Finsbury Pavement. E.C. 2, as liquidator. 

UNIVERSAL TELEPHONE AND ELECTRICAL Co.. LTp.—A meeting 


@ 


is called for November 13th, at 6, Old Jewry. E.C. 2. to hear ar- 


account of the winding up from the liquidator. Mr. J. E. Percival. 

SCHALL & SCHALL, electrical engineers, 71-75, Cavendish Street, 
London.—Mr. Karl Friedrich Schall has retired from the partner- 
ship. Mr. W. E. Schall will attend to debts, &c.. and will alone 
carry on the business as Schall & Son. 


AKROYD & MARSLAND, tool and gauge manufacturers, Halifax.-— 


Messrs. F. F. Ackroyd & J. Marsland have dissolved partnership. 
Mr. Marsland attends to debts. &c. 


Developments in Japan.—The British Vice-Consul at 
Tekio, in a recent report on the formation of new industrial enter- 
prises in Japan since the outbreak of war, states that the chemical 
industry takes first place in recent developments. In metals, metal 
goods, machinery and textiles there have been great develop- 
ments. In regard to electrical supplies and accessories, during the 
period reviewed by the Consul, six Japanese companies have been 
organised for the manufacture of electrical supplies and accessories, 
such as electric motors, dynamos, switches, lamp bulbs, carbon 
electrodes, carbon brushes, &c. An improved process for the 
manufacture of micanite has enabled a Japanese company to turn 
out insulators. both for the home and the export trade. The total 
combined capital of the six companies referred to amounts to 
4,530,000 yen, and they operate 11 factories. 


A Westinghouse Works Committee.—There has been 
formed at the works of the BRITISH WESTINGHOUSE Co., LTD., at 
Trafford Park, a Works Committee, representing both the firm and 
the employés, which deals with a variety of matters affecting the 
welfare of the workpeople. The Committee consists of 14 members 
in all, one from each section of the works, and two representing 
the firm, and meetings are held each Monday afternoon. Questions 
of ventilation, provision of tea canteens, purchasing overalls at cost 
price, securing cheap tickets for workmen to travel home, sugges- 
tions for improved time-keeping, and for improved methods of 


_ arrive for replenishment. 


production have all been dealt with, and both the firm and the 
employés—the latter numbering some 8,000—are well satisfied with 
the success of the experiment to date. The most striking feature 
of the Committee's work has been in settling the many little 
differences which arise from time to time in a works of such a 
large size. - 


Trading Arrangements with Italy —In an article on 
“ Importation (under Licence) of Italian Goods into the United 
Kingdom.” the latest issue of the Journal of the Italian Chamber 
of Commerce in London makes the following comment :—“ This 
preferential treatment of the French export trade has caused a 
great sensation in Italy, and ,has already aroused a feeling of 
intense bitterness throughout the Italian commercial world. At 
the time of going to press negotiations are proceeding between the 
Italian and British Governments, and it has already been announced 
that the free importation of silk goods, which was firat granted to 
France, has been extended to Italy and other Allied countries. We 
hope that the British authorities will recognise that the conces- 
sions ranted to France should be extended, in their entirety, to 
Italy, because any difference in treatment, besides being unjustified, 
might endanger the future economic relations between Great 
Britain and Italy. The present unfavourable condition of the 
Italian export trade, a proof of which is furnished by the extremely 
high rate of exchange. and the adverse balance of the foreign 
trade, is such as to justify the most sympathetic and liberal treat- 
ment at the hands of the British Government, and the extension 
to Italian trade of the same privileges granted to the French trade. 
Such a decision would dispel the apprehension caused in Italy as to 


‘the possibility of future inequalities of treatment in regard to the 


economic policy of Great Britain towards the Allies, particularly 
on the subject of Customs duties.” 


Scarcity of Electrical Goods in South Africa.—The 
South African Mining Journal for September says :—“ Materials 
are getting very scarce in Johannesburg, and such things as key- 
holders at 7s. 6d., as compared with 1s. 3d. in pre-war days, are 
practically unobtainable. Switches have sharply advanced to 42s., 
being a rise of 15s., and very few only are available at that. Wiring 
is so scarce in some towns on the reef that one is told to supply his 
own wire to couple up with the main. Inquiries are active for all 
electrical material, but business is slow through the acute shortage 
of materials. Jobbing work and contracts are still taken with a 
general understanding that approved substitutes can be used. All 
kinds of electrical cable material are very difficult to obtain, and 
then it is a matter of negotiation as regards the price. Lampe are 
being absorbed through wear and tear much faster than supplies 
Relief is expected from America, and, 
maybe, from the United Kingdom, as the tension there has been 
taken off somewhat since America entered the war. And now it 
would seem that it is more a question of shipping facilities rather 
than supplies if one is willing to pay the higher values ruling in 
England. The local demand for motors has fallen off since the 
Municipality cannot supply new electrical power. The contractors 
complain that work is anything but abundant, since almost all new 
work in the shape of extensions hag been stopped ; of course, in a 
place like Johannesburg there is always a lot of jobbing work and 
repairs to be done. Hence, as the staffs have been depleted through 
the recruiting, the various shops seem quite well employed. The 
general cry is that we could do more if we could only get the 
materials.” l 


Book Notices.—The Trade Apprentice is the title of a 
magazine inaygurated at ‘The British Westinghouse’ with the 
idea of bringing together the apprentices. who, owing to the large 
size of the works in which they are employed, saw little of each 
other. We understand that in this respect it has been extremely 
successful. It is edited by Mr. J. C. Prescott, and run by the 
members of the company’s Trade Apprentice School ; as it has now 
reached No. 9 issue, Vol. II, it is evidently well established. Mr. 
H. A. Carney was the first editor, but was recently obliged to resign 
the post owing to pressure on his time, and the issue before us 
contains a cordially appreciative acknowledgment of his pioneer 
labours, as well ,as technical articles, a biographical sketch. of 
Michael Faraday. and a humorous account of the T.A.A. sports, as 
well as other items of local interest. including an entertaining tale 
of the Ship Canal (described as a “ poem”), oft the lines-of the 
* Wreck of the He:perus.” 

The M. and (C Apprentices: Magazine, the quarterly journal of 
the apprentices employed at the works of Messrs. Mavor & Coulson, 
Ltd., for October, has also come to hand. This is now quite a 
bulky production, and a double number is foreshadowed for the 
Christmas issue. We note that it appeals not only to the appren- 
tices, to whose enterprise it owes its origin, but also to every grade 
of employé. A description is given of the recreation camp 
organised by the firm on the shore of Bardowie Loch, au admirable 
innovation which deserves the attention of all employers: the 
remainder of the contents presents a remarkable variety of subjects, 
ranging from items about shell manufacture to articles on geology, 
model making, and “penny dreadfuls.” The producers are to be 
congratulated on their success. 

Faraday Howse Journal for the Michaelmas Term contains 
numerous notes on past and present Faradians, articles on insulation 
testing and other technical matters, and further additions to the 
lengthy Roll of Honour of the Institution. . 


Trade Announcement.—Messrs. E. T. Pearson & Co., 


LTD., of 49 and 50, Watling Street, London, E.C. 4, have acquired 
the rights for France and the French Colonies of the Wild-Barfield 
process for hardening steel gauges, tools, &c., recently described in 


our pages. 
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Electric Furnaces in France.—La Société d'Applica- 
tions des Fours Electriques is the name of a new company which 
has lately been formed in Lyons, with a capital of £20,000, to develop 
the use of electrio furnaces. \ 


Catalogue—Messrs. Pass & Seymour (Ixc.), New 
York.—EHighty-page catalogue of P. & S. handy electric wiring 
devices. 


. 
< 


LIGHTING AND POWER NOTES. 


Accrington.—The local Trades Council recently asked 
the B. of T. to institute an inquiry into the working of the Cor- 
poration electricity undertaking. The B. of T..in reply, points out 
that the undertaking is included in a large scheme for the inter- 
connection of electricity undertakings in Lancashire, and states 
that the Committee which has the matter in hand is of opinion 
that the scheme will result in the general efficiency of the under- 
takings concerned. 


Argentina.— The question of the electric lighting in the 
city of Tucumán has been arranged. The company has agreed to 
take a bill of exchange for $100,000 mjn. yuaranteed by the Pro- 
vincial Government, in part payment of the amount owing to it. 

A company has recently been constituted under the name of ” La 
Electrica,” the main object of which is to operate electrical power 
stations. The capital is $100,000 m/n. divided into 1.000 shares of 
$100 each. The board consists of the following gentlemen :— 
President. Enrique Piccaluga; vice-president. Osvaldo Rigamonte ; 
director, Francisco Varela; aiternates, Angel Di Benedetto and 
Oscar Mele ; syndic, Santiago G. Rossi ; svndic-substitute. Enrique 
Bonavia.— leciew of the, River Plate. 


Barnsley.— The Electricity and Lighting Cominittee has 
authorised a report showing the whole of the work necessary to 
put the plant in an efficient state. together with an estimate of the 
cost. 

PRICE INCREASE.—The T.C. has decided to increase the charges 
for electricity by 4d. per unit for lighting and 15 per cent. for 
power, as from October Ist, 1917. 


Barrow.— oan Sanction.—The L.G.B. has sanctioned 
loans of £10.575 for boiler. foundations, steam pipes, &c., and sub- 
station plant and switchgear, and £5,325 for mains for electricity 
extensions. The Council has decided that in the future applications 
for supplies of electricity for premises within 30 yards of any 
existing distributing main only will be accepted. 


Birkenhead, —— Wacres.— A strike at the electricity 
wenerating station has been settled by the Committee giving the 
men an advance of ld. per hour, as demanded. The men refused 
to accept the Arbitrators aw:trd made recently, but the Committee. 
considering that the award was binding. did not accede to the 
request for a larger advance. The Chief Industrial Commissioner 
pointed out that, although the award could not be varied, there 
was nothing to prevent the parties concerned further considering 
the matter, with the result that the Committee reopened the 
question. . 


Birmingham.— W aces.—The City Council Jas approved 
of a further war wage advance of 3s. per-week for the manual 
employés of the. Corporation of 18 years and upwards, and 
ls. 6d. to those under that age, the increase to take effect as from 
August Ist. The estimated cost of the proposed advance through- 
out the Corporation service is £66,580 per annum. 


Blackpool.— WaGEs.—The municipal emplovés recently 
asked for the war bonus of 7s. to be increased to 10s. ; the Corpora- 
tion offered 9s. instead, or to submit the matter to arbitration. 
The employés chose the latter, and the arbitrators have awarded a 
total bonus of 12s. for men and 9s. for women. The town clerk 
has been instructed to write to the Committee on Production, 
pointing out that the award is contrary to the terms of reference, 
as the amount awarded is in excess of that demanded. In the 
méantime, workérs in the gas and electricity departments have 
put in a claim for 15s. a week war bonus, on the ground that they 
are in a certified occupation. 


Bradford.—Price Revistoy.—On the Electricity Com- 
mittee submitting for approval the proposed revised and advanced 
chargea for current (previously published in the ELECTRICAL 
REVIEW) to the T.C., Mr. J. EF. Waugh moved that the minutes be 
referred back, and said bulk consumers were already supplied 
cheaply, and he objected to their receiving preferential treatment 
as compared with the 4d. flat-rate consumers. Charges to bulk 
users at Bristol and Birmingham had been advanced, but the result 
feared by the Bradford Committee had not occurred in those cities. 
In reply, Ald. Robinson said Mr. Waugh, apparently, would prefer 
that the whole of the extra cost of coal, waves, &c.. should come 
out of the bulk consumers, but, so far as they were concerned, the 
Committee had arranged that any variation in the price of coal 
should be met, and the bulk consumers had met them to the extent 
of £13,000 in regard to the extra cost of coal. The returns of the 
department proved that the charges for bulk supply were 
profitable. but the Committee was supplying firms who could 
produce their own power, and it was d2sirable, if they wanted a 
cleaner city, that the power should be produced at the municipal 


a general flat rate was out of the question. “THE thinutes wer 
adopted as amended. | ee 

Burmah.—The Rangvon. Municipal Committee has 

resolved not to agreed to the proposal to enter into a fresh agre. 

-« ment with the Rangoon Electric Tramway Co. for the public light. 

ing of Rangoon for a period of 21 years, but desires that the Roads 

. and Buildings Sub-Committee should further examine the whole 

question.—Jnudian Engineering. 


Cavan.—Mr. J. P. Tierney, of Dublin, has ben 


authorised tu prepare a scheme for an installation of electric 
lighting in the workhouse. 


works. The department had all kinds of Gonguuters to supply: an 


i 


Chile.—The Diario Oficial (Santiago) publishes decrees 
ranting concessions for the installation of electric lighting ani 
power systems (overhead transmission) to Don Leopoldo Chasay-- 
in the town of Los Sauces, Department of Angol; Don Rojelio 
Pinto—in the town of San José de Maipo, Department of la 
Victoria ; Don Eduardo Valdivieso V. (on behalf of Don Eraro 
Setz H.)—in the town of Lanco, Department of Valdivia —Boaz 
of Trade Journal, 


Colchester.—PRoposeD Niew PLANT.—A_ report as w 
the necessity of installing additional plant at the electricity work, 
in order to be in a position to resume the lighting supply imme 
diately after the war, is to be prepared by the engineer, with n 
view to a Joan being applied for. 


Continental.— French WATER Powers.—In reply toa 
question on the subject in the French Parliament. the Minister of 
Agriculture recently stated that, in accordance with a decree 
issued in December of last year, all questions relating to the 
utilisation of the power of non-navigable rivers and streams in the 
country had for the period of the war been transferred from the 
Ministry of Agriculture to the Ministry of Munitions. At the 
sume time. close co-operation continued to exist between the two 
departments. with the object of utilising all available water power, 
and, as affording some idea of the work that had been done. he 
stated that plant to the extent of 400,000 H.P. had been established. 
or was in course of construction, ‘in the Alps, the Pyrenees, and in 
central France. He also pointed out that, in the case of many of 
the agreements entered into on behalf of the French Government 
with hydro-electric undertakings. powers had been-reserved under 
which the generating stations were under agreement to supply for 
a number of years after the war a certain proportion of the current 
generated at a cheap rate. Several of the plants in question were 
in connection with factories making explosives with a calcium 
carbide base. With the cessation of hostilities, it would not be 
difficult to convert such plants to cyanamide mannfacture, and 
consequently there were good prospects of large and relatively 
cheap supplies of synthetic nitrate manures, which would be of 
great benefit to French agriculture. iy oe 

SPAIN.—-La Sociedad Electra Rocajo has secured a conceasion to 
establish a plant to utilise the water power of the River Najerills 
near Brieva (Province of Logrono) in the generation of electrical 
energy for lighting and power purposes. 

The Co-operativa Electrica de Santiago de. Compestela is the 
title of a company, with a million pesetas of capital, formed to 
supply electricity in Compestela. 


Doblin,—During a discussion at the Port and Harbour 
Board, it was mentioned that there was an increasing demand on 
the north side of the river for electricity, and it was decided that 
the Board's engineer should consult with the Corporations 

„engineering authorities on the subject. 


Iceland.—It is announced. from’ Copenhagen that a 
Danish company has just been formed with the object of utilisinz 
the water power resources of Iceland. o 


India.— According to Indian Engineering, the extension 
of the Coonoor water supply is under contemplation. In œr 
nection with the above, it has been suggested that in regard to the 
question of generating electricity from the Ralliar Waterfalls. it 
is found that the current thus derived would be sufficient to light 
the whole station with electricity as well as to supply all the 
neighbouring estates with power for their factories. The initial 
outlay would be a lakh and 40,000 rupees, but at present the annual 
cost of lighting the station is nearly Rs. §,000, whereas with elec- 
tricity it would be less than one-third that amount. . . 

Owing .to the shortage of electricity meters, and as an alternative 
to declining to connect new consumers, the Bombay EL. & T. Ca. 
has submitted to the Corporation a proposal that such new oot 
sumers should be charged | rupee per point -per month. this fisat: 
being based on the yield per point of existing consumers of variow 
classes during a recent six months. The Corporation is rewi: 
mended by its Committee to agree to this as a temporary measure. 
provided that meters are fitted within one year after the terms 
tion of the war. 


Leith,—Price Increase.—The T.C. has passed thy 
following increases in the charges for energy : —Power from jd 
per unit to Lid. per unit net; lighting from 4ġd. to tįd. per uai 
net, Previously discounts were given. The changes are necessi? 
to meet an estimated deficit of £ 4.579. . 


' Limerick.—WaGes.—On a demand by the electric light- 
ing staff for an increase of 10s. per week in wages, the Electneiy 
Committee offered ñs., which was accepted. :. : 
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Loodon.—L.C.C.—The Finance Committee recommends 
the sanction of the Council to the borrowing of £27,825 by the 
Poplar B.C, for electricity generating plant. 


Morocco.—Under the auspices of the Compania Trans- 
atlantica, of Barcelona, Spain, a small central electric lighting 
station has just been completed in Tangiers. Although the plant 
at present installed only comprises a 20U-H.P. Sulzer-Diesel gene- 
rating set, it is proposed to extend it up to eight such groups in 
the near future. The engines are to be adapted to run with tar 
oils, and also, if necessary, to use sea water for cooling purpose. 


New Zealand—The Government National Efficiency 

Board has invited Mr. J. Orchiston. Chief Electrical Engineer to 
the Post and Telegraph Department. to report on his proposal for 
establishing an.industry in New Zealand for producing nitrates 
from the air. Mr. Orchiston. has acquired data dealing with the 
cost of hydro-electric schemes. and in no case, he said, can elec- 
tricity be generated as cheaply as by utilising any of the large falls 
in the south-western sounds of New Zealand. One of the simplest 
propositions is that presented in utilising the Bowen Falls. in the 
Milford Sound. He estimates that, atter making full allowances 
for all contingencies, energy could be produced for one-fiftieth part 
of a penny per unit, or 1 H.P. at a cost of £1 perannum. At the 
Bowen Falls there is deep water close to the side of the sound, and 
erfect shelter in all kinds of weather.—/Journal R.S. of Arts. 


Rotherham.—The Electric Light and Tramways Com- 
ittee has received a communication from the Ministry of Muni- 
ons that its present policy is that no facilities will be given to 
e Nhettield Corporation beyond those already authorised, so lons 
the Rotherham Corporation has sutticient plant fur the inter- 
pply of current to the Sheffield Corporation on reasonable terms. 


St. Anne’s-on-Sea—YrAR’s WoRKING.—The annual 
ort of the working of the Council's electricity undertaking for 
year ended March 31st last shows a total revenue of £14.52. 
‘king expenses amounting to £11,368, and special expenses 
174, making the total expenses £12.442. and leaving a gross 
it of £2,510; with £864 transferred from the war munitions 
unt, making a total of £3.371, and deducting interest and 
ing fund, and bank charges. &c., €3.459. a deficit on the year's 
cing of £85 resulted, which has been debited to the reserve 
. During the year 1,494,488 units were sold, an increase of 
88, 

wth Africa —The Works Committee of the Krugers- 
(Transvaal) Municipal Council reports that it has under 
leration the question of increasing the charges for electric 
connections. It points out that the price of copper wire has 
from 10d. to 4s. per lb., and of other materials by at least 100 


ut. ; also that at the present time it is impossible to obtain 


u¢-outs, and that makeshiftsa have to be used. 


atford-on-Avon.— ELECTRICITY Prices.—A Com- 
has recommended the T.C. not to accede to the request of 
ul Electricity Co. for leave to increase the charge for current 
period of the war and 12 months after, from 6d. to 64d. per 


t the matter has, by the casting vote of the Mayor, been 


back for re-consideration. 


tford.—At a recent meeting of the U.D.C. it was 


that the clerk had submitted to the chairman of the Lepal 
inmentary Committee a statement of points which it was 
should be given in evidence by the representatives of the 
istrict Councils’ Association before the B. of T. Electric 
ipply Committee. The following is a summary of the 
,:—CL) Principle of distribution by local authorities 
» retained ; (2) that no charge should be made on the 
ody of ratepayers for the benefit of electricity consumers, 
the outstanding debt of any small superseded station 
taken over by the super-station authority ; (3) that the 
on authority should be under obligation tosupply energy 
4) that the super-station authority should be under obli- 
supply energy to local authorities at uniform rates : 
>ower consumers should be supplied through the local 
and not direct from the super-station authority ; 
thorities should have preponderance of representatives 
tion authority. The Council approved the statement. 


den.—The annual accounts of the Corporation 
Ie partment, submitted last week, show au income from 
nt of £3,107 ; other income, £277 ; working expenses. 
deficit on working of £709. Sinking fund and interest 
mounted to £1,964, making a total deficit of £2,673, 
en met by a transfer from the district fund revenue 
e deficiency last year was £1,580. The loan capital 
tt March 31st, 1917, was £19,585. 

The Kansas City Light and Power Co. has 
ith the General Electric Co. (U.S.) for two 25.000-KW. 
-ors for its new power plant, which is designed for an 
city of 240,000 Kw. 
d. The electrical engineer reports that during 
. owing to the pollution of the river with chemical 
erable trouble has arisen from corrosion. In October 
‘+k of coal. caught fire, .ovcasioning considerable loss, 
ary a fire occurred on the H.T. switchboard. intcr- 
Ly for 94 hours. During the year 4,415,108 units were 
83 units per head of population. ; 


on.—PRov. Orver.—The T.C. has decided to 
B. of T. for a prov.order for electric supply. 


~ 


. stock, is extravagantly heavy. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.— At the meeting of the Tramways Committee, 
it was reported that the receipts for the past month showed an in- 
crease of £1,000 as compared with the corresponding period of 
last year. A report on the state of the track was also presented. 


Birmingham.— ARTERIAL Roaps.—An important report, 
embodying proposals for reconstructing and widening arterial 
roads, engaged the attention of the City Council last week. It stated 
that during the past 20 years £492,375 had been expended by the 
Tramways Committee and the Public Works Committee in carrying 
out the widening of parts of the main thoroughfares in connection 
with general improvements and electric tramway developments. 
The average yearly outlay amounted to £44,761. Notwithstanding 
that expenditure (large in comparison with the results achieved), 
not a single one of the city’s main arteries had been so widened 
that its further widening was not a concern of the present genera- 
tion. The proposal was to widen the eight great arterial roads 
which ran into the centre of Birmingham, together with four that 
led off them, to 110 ft. and 120 ft. The Tramways Committee 


was contemplating the adoption of the single-deck car, and it was, 


hoped ultimately to run these on independent sleeper tracks. An 
advantage was that, if in the future it was decided to increase the 
gaure of the tramways from 3 ft. 6 in. to 4 ft. 84 in. it could be 
done upon the sleeper-track system with comparative ease and low 
cost upon the width provided. The only practicable position for 
track, in a shopping or business street, was in the centre of the 
road, consequently it was necessary to provide a carriage way on 
either side. The minimum width required was 27 ft. for the 
tramway track and 24 ft. for each of the two carriage ways, 
making together 75 ft. between the pathways; footpaths 17 ft. 
6 in. each, would give a total street width of 110 ft. The 27 ft. 
of tramway track would provide the necessary standing room for 
passenrers. The cost of the necessary street widenings was 
estimated at £642.704—an amount which would be spread over a 
number of years. The tramway manager (Mr. A. Baker) states 
that the present cara are too heavy and cumbersome (a double- 
deck car such as now used weighs about 15 tons unloaded, and 
getting on for 20 tons loaded), that they accentuate the congestion 
of traffic, are noisy, and that much damage is done to the tramway 
track. The cost of maintenance, both to the track and rolling 
The remedy is the provision of 
single-deck cars on independent tracks. It is estimated that the 
annual saving from independent sleeper tracks would þe £70,000 
in cost of reconstruction and repairs and maintenance of permanent 
way, £10,000 on repairs and maintenance of rolling stock, and 
£20,000 in operating expenses accruing from a better time table. 


Bury.—The manager of the Corporation Tramways has 
reported to the Committee that, in consequence of increased rate of 
wages paid to the employés, it will be necessary to raise the fares ; 
it has been decided to draw up a revised table of fares. 


Continental.—Srain.—The abridged scheme for an 
underground electric railway at Madrid. 4 km. in extent, which is 
about being taken in hand. is estimated to cost 8,000,000 fr., being 
4.100.000 fr. for the underground construction works, 1.000,000 fr. 
for surface works. and 1,650,000 fr. for rolling stock. There witl 
be nine stations ; the trains will be'made up of five carriages. with 
accommodation for 250 passengers, the service being every two or 
three minutes.— 1" Klettrotecnica, eS 

Dover.—At a meeting of the Tramways Committee, it 
was proposed to levy a special üd. rate to meet compensation claims 


arising out of the recent accident: a suggestion was made that 
a 2s. 6d. rate would be required, which would give some £23,000. A 


scheme for reducing the gradient on the hill on which the aceident | 


took place was considered. 


East Ham.—YFrAR's Workixa.—In a recent issue we 
gave the borough treasurer's figures for the working of the Cor- 
poration tramways during 1916-17, showing a deficit of £2,395. 
According to figures published by Mr. Ullmann, the manager, the 
deficit amounted to £3,213. During the year 18,619,000 passengers 
were carried. as against 20.428,000 in the previous year, the car- 
mileage being also reduced. The revenue per car-mile was 10°04d., 
as against 9°87d., and the operating cost was 883d. per car-mile, or 
nearly Id. in excess of 1915-16. Some 40 per cent. of the receipts 
were from łd. fares, but these were abolished on March lst. 


Halifax.—Discount Trckets.—The ‘Tramways Com- 
mittee, last week, agreed to grant a request by the organised 
tradesmen of the town that the Committee should sell tickets in 
blocks of 500 each, at a discount of 25 per cent. 


Leeds.—TRrRarrie RETURNS.—The accounts for the city 
tramways undertaking for the first six months of the current year 
up to the end of September were presented to the Tramways Com- 
mittee on Monday. The total receipts amounted to £296,867. 
which is a record for six ‘months’ working, and an increase of 
£28,846 on last year's fiyurge. These figures have been attained 


- in spite of a decreased service, 40.724 fewer car-miles having been 


run. The earnings per car-mile work out at 14°018d., a very high 
fixrure, being 152d. more than in the corresponding period of last 
year. The number of passengers carried was 61,823,986—4,565,347 
more than last year. The number of cars in use was 238, and the 
amount per head contributed by the population was 10s. 9d. The 
working expenses for the half-year total £150,190, an inorease of 
£22,000, being about half the total receipts... The increase im eg- 


—_ - 
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penditure is attributed to war bonuses and to enhanced cost of 
materials used in repairs. Traffic expenses amounted to £12.583 
and general repairs to £8,869. Increased income-tax and reserve 
fund charges cover £6,000. The estimate for the whole year pro- 
vides for a surplus of £55,000 in relief of rates, and this, we gather, 
is likely to be fulfilled. 


London.—L.C.C,—The Highways Committee reports 
that during the 11 weeks ended October 3rd 127,344,961 passengers 
were carried on the Council's tramways, a decrease of 3,469,325 as 
compared with the corresponding period last year. The traffic 
receipts during the same period amounted to £635,415, an increase 
of £83,144 ; the total receipts from April Ist, 1917, show an in- 
crease of £187,806 as compared with 1916. 


-TELEGRAPH AND TELEPHONE NOTES. 


A Large Submarine Cable.—The New York Telephone 
Co. has laid across Raritan Bay a cable nearly 5} miles in 
length, containing 74 pairs of wires, and superseding 3,000 miles of 
overhead wires previously in use on the land route. It is claimed 
that this is the largest submarine cable in the world. 


Argentina.—Early in August the Ministry of Marine 
was informed that a wireless station was at work in the 
neighbourhood of Trelew, and a search was made. Eventually it 
was discovered with the aid of a cruiser, on the premises of a 
business house in the town of Trelew. Considerable reserve is 
maintained on the subject. 

The concession applied for by Señor A. Schwimmer for the 
installation of an automatic telephone system in Buenos Aire» has 
been discussed by the Municipal Commissioners, and referred hack 
to the Mayor.— Review of the River Plate. 


Dewsbury.—The Chamber of Trade has put before the 
Home Office a scheme of telephone warning to shopkeepers of air 
raids, so that shop lighting restrictions may be relaxed, at any rate 
within a quarter-mile radius of the centre of thetown. The proposal 
is that six shops, covering six areas of the town, should receive 
telephone warning of a raid from the exchange. These six 
tradesmen would each warn six others, and they, in turn, would 
warn groups of shopkeepers in their neighbourhoods, as allotted to 
them. It is held that by this means, the whole of the lights of the 
196 shops in the main town area could be extinguished within five 
minutes of the receipt of the original telephone warning from the 
exchange. Shops electrically lighted would not need the warning, 
as their lights would be cut off at the power station. The Home 
Office has asked the Chamber for further details. pointing out that 
the scheme presents difficulties, but that it is to receive every 
consideration. 
constable of the towr as to police co-operation. 


Dutch Cable Blockade.—Commercial cable communica- 
tion with Holland was interrupted last week by order of the British 
Government until such time as the Netherlands Government consents 
to put a stop to the transit of sand, gravel and scrap metals through 
Holland from Germany to Belgium. 

The use of British cables isa concession which cannot be claimed 
as a right, as any messages which are allowed to pass do so as an 
act of grace. ; 


Windhuk (South-West Africa Protectorate).—A party 
of Union of S.A. members of Parliament, whilst making a tour of 
the Protectorate, paid a visit to the wireless station at Windhuk, 
and a description of the station was given to them by Capt. Kellaway. 
The motive power consists of two Diesel oil engines. The large 
A.C. generators are designed for a single-phase output of 250 KW. at 
500 volts and 350 cycles. The transformers are of the oil type. 
designed to step up from 500 volts to 52.000 volts. There are five 
masts each 390 ft. high, weighing roughly 30 tons each, all 
insulated, and all maintained in position by steel wire cables. The 
transmitting aerial consists of 20 silicium-bronze cables, 10 
running south-east and 10 south-west from the apex. The two 
receiving aerials consist of 4-in. diameter silicium-bronze cables. 
The battery comprises 12% Tudor cells of 270 ampere-hour capacity. 

It was explained that the transmitting plant of the wireless station 
was inoperative owing to the removal of essential parts by the 
Germans. The receiving of messages is being maintained. 


——— 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Dublin.—November 1st. G.N. Railway Co. (Ireland). 


Six or twelve months’ supply of general stores (including several 
electrical items). See ‘ Official Notices ` October 5th. 


House service 
Bee ‘ Official Notices” 


Grimsby.— October 29th. Corporation. 
boxes and house fuse-boxes and fittings. 
October 12th. 
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The Chamber is also conferring with the chief _ 


a 
No. 3,082, Ooronaz 19, 1917, 


CLOSED. 


Bath.—C.C. Five-ton “ Sentinel” steam wagon, £47) 
net : Alley & MacLellan, Ltd. 


Cape Town.—Tenders received for the wiring of the nev 
Union Jack Club :— 
R. G. Jack .. cs ats sa aa .. (accepted) £210 
J. A. Woods & Co. .. = ae > a M 
Edward A. Shaw & Co. be. ae ai ` W 
Glasgow, — Tramways Committee. Tenders recom. 


mended :—Cable : Liverpool Electric Cable Co.. Ltd.: BL ani 
Helsby Cables, Ltd. 


Hereford.—T.C. Electric motors and pump: Mather 
and Platt, Ltd., £736. 


London. — L.C.C. — Highways 


cables for the Council's tramways :— 


Committee. Electr: 


Westera Electric Co., Lid. .. a ~- (accepted) £1,440 
W. T. Henley’s Telegraph Works Co., Ltd. wo. 1,888 
Oalidader's Cable & Construction Co., Ltd. oe ee 1,880 
B.I. & Heisby Qables, Ltd. .. Sie ss oo 14 
Johnson & Phillips, Ltd. ae ie še e 2,480 
Siemens Bros. & Co., Ltd. A 


: $ eM rae ©) 
W.T. Glover & Co., Ltd. ss oe .. (part only) 950 
(General Manager's estimate, £1,200.) 


Steel tires for tramcars (1,500 driving-wheel and 750 pony-wher! 
tires). Accepted tenders :— 


Brown-Bayley’s Steel Works, Ltd. .. ‘ 
Patent shaft & Axletree Co., Ltd. .. w 


Southend-on-Sea.—T.C. Tramway undertaking :— 


Edgar Allen, Ltd.—Switches, crossings and fish-plates, 254. 
Hadtields, Ltd.---Three pairs of pointe and three crossings, £391. 


Sunderland.—T.C. Electricity and Lighting Committe. 
Steel tubes : Dewhurst Engineering Co. 
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FORTHCOMING EVENTS. 


institution of Mechanical —Friday, ber 19th. Atépo 
At the Institution of Civil Engineers, Great George Street, 5.W. “AC 
parison of the Working Costs of the Principal Prune Movers,” by 3 
Oswald Wans. General meeting. 


Junior Institution of Engineers.—Friday, October 19th. At 8 p.m. Lets: 
on “The Application of Coal Gas to Commercial Vehicles,” by Mr. W. 4. 
Tookey. 


British Empire Producers’ Organisation.—Thursdey, October tb. 11 
1.30 pan: At the Waldorf Hotel. Luncheon meeting. ‘Marquis of Graha» 
to preside. Quest, Right Hon. John Hodge, P.C., M.P., Minister 
Pensions. ' 


astitation of Civil Engineers.—Thursday, October 25th. Ats% po t 
: the Institution of Civil Engineers, Great George Street, S.W. Meetnet 
consider the establishment of a central organisation for improvement i 
and better co-ordination of engineering training, and the appointment ò: + 
representative committee to initiate action. 


`, 


NOTES. 


Volunteer Notes—County or Lonpon Vouosttts 
ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Stire: 
Oxford Street, W. 1. 


Orders for the week, by Lieut.-Colonel C. B. Clay, V.D., commanding: 

Officer for the Week.—Lieut. C. E. Campbell. 

Drills.—Week ending Saturday, October 27th, 1917:— 

Monday.—No. 3 Company, Left Half. Recruits, signalling, 6.90. 

Tuesday.— Physical drill and bayonet exercise, 7.30. . 

Wednesday. - No. 1 Company, 6.30. 

Thursday.—No. 2 Company. 6; signalling, ambulance, 6.90. 

Friday.—No. 8 Company, Right Half. Recruits, 6.30. 8.08! 

Musketry.—Belvedere Road. Tuesday, Wednesday, and Thuredas, 5, a!" 

Note.—'The Medical Officer will attend for examination of rec: 
Thursday at 6. 

Unless otherwise indicated, all drills take place at Headquarters. 


t t 
(By order) MaoLgop Ygarater, Capt. end {0 


Cranemen’s Wages.—There has been correspon. 
between the Aberdeen Harbour Board and the Chief : ee 
Commissioner with respect to the wages of steam #0” us 
cranemen, who have asked for an increase. After full omi 
tion. the Board's Committee has decided‘ that the renee y 
one that can be settled by mutual agreement, and ba mos ` 
the Industrial Commissioner stating that the differe? 
settled by arbitration. 


Mechanical Arms.— At the Junior 


Engineers, on Monday evening, Mr. E. W. Hobbs ptt 
‘Mechanical Arms." The anatomy and mechanic ° artificis Y 
arm were described, and reference was made to ea!) 

work and to the requirements of an efficient mech #™™ igl i7 
effect of the amputation and its bearing on the ™ 
were discussed, and other pointe touched upon wer€ © peda” 
of the wearer and its bearing on the mechanical arm : the 

of the mechanical arm ; the mechanism of the m€ yor 
various types of artificial limbs, their peculiaril "(i 1 
ing; and some results achieved. In connec aster 
paper, Mr. Hobbs has arranged for a demonstratio? ° gge 
October 27th, at 3 p.m., at the Hall of the Bal aad Oh 
tional Club, 211, Balham High Road, S.W. Aft dt eh? 
show his works, which are near at hand, to =»! 
specially interested. 
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Validity of Tungsten Wire (German) Patent Upheld.— 

The German patent No. 269,498 (1910) granted to the Allgemeine 
Elektricitäts Gesellschaft, with priority from October 6th, 1909, on 
claim (1) and from February 23rd, 1910, on claim (2), has been 
upheld successfully. against the annulment suit brought by the 
Wolframlampe A.G. (Augsburg), the Radium G.m.b.H. (Wipper- 
furth),and the J. Pintsch A.G. (Berlin). One of the most interest- 
ing patent cases of recent years is thus decided wholly in favour of 
the patentees. The patent in question relates to a process for the 
manufacture of tungsten wire for use in glow lamps. According 
to the specification, the process consists principally in bringing 
tungsten powder to the form of a coherent body by suitable means 
—heating it to 1,000—1,200° C. in an iron tubular furnace. through 
which hydrogen is passed, and then raising it to near melting point 
by the passage of current, the metal being again in an atmosphere of 
hydrogen. Finally, the metal is prepared for use by repeated me- 
chanical working (rolling, hammering, drawing, &c.).. The text of 
the actual claims is :—(1) Process for manufacturing tungsten wire 
for electric glow lamps, characterised by coherent pieces of tunysten 
being subjected to mechanical ‘* working ” until they become flexible 
and ductile at ordinary temperatures. (2) Use of initial material 
in the form of a comparatively coarse powder, the porots 
hody formed therefrom being heated to a very high temper- 
a nre. 
Opposition to this patent and the subsequent action contesting 
its validity were based on the contention that prolonged mechanical 
working was a well-known means of securing flexibility and 
ductility in metals, and its application to an individual metal 
(tungsten) not previously considered ductile was not sufficient 
ground for granting patent rights. The Courts did not support. 
this view. The following opinion is interesting :—“ The ļiterature 
submitted shows that many attempts had ‘been made to make 
tungsten filaments by drawing (instead of by squirting and paste 
processes), using methods employed in general wire drawing or for 
the manufacture of other metal filaments (¢.y., tantalum). It is 
clear, however, that one could not simply substitute one metal for 
the other. All assertions and proposals are, therefore, to be ruled 
out. in which the behaviour of tungsten is deduced. from that of 
other metals.” 

The firms in enjoyment of the valuable patent thus maintained 
are A.E.G., Siemens & Halske, the Deutsche Gasgluhlicht A.G., the 
Bergmann Elektricitaéts Werke A.G., and the firm of Philips 
(Einthofen). These firms have now a monopoly in the (German) 
manufacture of drawn-wire tungsten filament lamps, but this 
monopoly does not embrace :—(1) The manufacture of “ Einkris- 
tallfaden,”” by Pintsch’s process (Æ. T.Z.. page 234, 1917); (2) drawn- 


wire filaments of tungsten alloy,even though tungsten be the chief . 


ingredient ; (3) tungsten wire-drawn by the same process for 
other applications than glow lamps. 
The various actions commenced by the A.E.G. in respect of in- 


fringements of its Patent No. 269,498 must now be decided against ` 


defendants wherever the latter have been making filaments of pure 
drawn tungsten wire. A considerable portion of the German glow 
lamp industry is thus paralysed unless the offending members 
succeed, at the last moment, in securing licences from the A.E.G. 
—#.T.Z. 


Ke | 


Ventilation on the Tube Railways.—Referring to this 
subject, the Times states that it has received numerous inquiries 
regarding the possibility of disaster to the ventilating apparatus 
of the tube railways, and as a result has obtained the following 
statement from the engineer to the London Electric Railway 
Company :— 

“We are unable to anticipate any condition which will render 
the air in the tube railways unsafe. The tube railways ran for a 
number of years without any artificial ventilation whatever. 
There is very considerable ventilation caused by the motion of the 
trains in the tunnels—quite sufficient in itself to prevent the air 
becoming unpleasant. The shutting down of the whole of the 
electrical supply on the London Electric Railways would not affect 
the running of the fans in that we have an alternative means of 
power supply from a quite independent source. Individual damage 
to one station, or one fan, would only put that fan out of commis- 
sion, and the fans at adjacent stations would keep the ventilation 
going.” j 

We stated in our last issue that the risk was smal]. 


. R (4 ` 

The A.S.E.—The Times states that the Executive Council 
of the Amalgamated Society of Engineers has passed a resolution 
recommending that the Society should secede from the Engineering 
and Shipbuilding Trades’ Federation. The opinion of members will 
be obtained by a ballot. Although the engineers’ membership is 
practically half that of the whole of the Unions represented, their 
representation on the Federation is only equal to that of the smaller 
Unions, and this fact has caused considerable irritation. 


L.C.C. Electrical Employes.—The Highways Committee 
reports that leading cable hands, cable hands, overhead linemen, 
feeder pillar hands and watchmen (Southern Section )in the electrical 
branch of the tramway department have asked that their war 
bonus may be increased to 19s. a week, that men paid by the hour 
be teed minimum wages for 50 hours a week, and that men 
paid by the shift, day, or week, be guaranteed minimum wages for 
six shifts or days a week, and that their requests be referred to the 
appropriate Conciliation Board in theevent of the Council not acceding 
thereto. A fitter’s labourer and a skilled labourer on the sub- 
station repairs staff have asked for additional war wages of 12s. 
a week, and switchboard attendants and temporary sub-station 


automobiles had become a serious problem. 


attendants (Northern Section) have asked for an additional war 


bonus of, 88. a week. The Committee recommends that the appli- 
cations be referred to the Electrical Conciliation Board. 


Foreign Trade.— SEPTEMBER Ficures.—The official 
returns of imports and exports during last month dontain the 
following electrical and machinery figures :— 


September, Ine. or 9 months, 1917. 
IMPORTS. 1917. dec. Inc. or dec. 
Electrical goods 94,543 — 38,036 — 189,955 
Machinery 805,792 $214,845 — 63,313 
EX PORTS. 
Electrical goods 186,999 — 210,282 — 855,882 
Machinery 1,474,666 — 290,552 + 426.659 


Motive Power from Plant Life-—Lecturing, last week, 
at the Austin Works, Northfield, Prof. F. W. Burstall, of 
Birmingham University, said the question of suitable fuels for 
It had long been 
predicted that a time would come when some other fuel would 
have to be employed unless the use of the mechanically-propelled 
vehicle was to be seriously retarded. The advent of the war and 
tpe extensive use of the internal-combustion motor had caused a 

ortage of petrol much more serious than would have been the 
case in times of . The position would not to any great 
extent be relieved by the advent of peace, owing to the fact that 
as time went on the use of small motors would be much extended. 

Prof. Burstall outlined some of the methods which might be 
used for the production of fuel. Many of our ablest men, he said, 
had been working on this problem fòr a considerable tłme. The 
amount of light spirit derived from carbonaceous material was a 
limited quality, and very much less than the world's demand. One 
alternative was to employ an engine capable of dealing with the 
heavier oils, as was being done in many directions by the heating 
and working-up of the heavy oil into a gas. Another was the 
use of gas in a more or less compressed state, which undoubtedly 
had many features to recommend it. Such solutions were only 
partial. Alcohol formed practically an ideal substance for engine 
purposes, but its use as fuel had been retarded by its high price. 
For the main part, alcohol for manufacturing purposes was derived 
from starch which was unsuitable for food, and the scarcity of the 
raw product would most certainly increase its price as the demand 
increased. We did not know how far the direct change from sun- 
light to starch could be carried out in suitable localities in suitable 
plants, but there was no doubt the energy was there in quantities 
sufficient to satisfy all the demands ; what had to be learnt was 
how to utilise and store up that energy in a form rendering its 
applications simple and effective.— Birmingham Daily Post. 


Prize Essay.—“ Hydro-Electric Power in India: its 
Present Position and Possible Future Development ” is the subject 
selected by the syndicate of the Bombay University for competitive 
essays for the Ashburner Prize for 1919.—Jndian Textile Journal. 


Patents ind Alien Enemies.— Application has bce 1 made to 
the Board vf Trade by Messrs. J. S. Highfield, A. A. u. Swinton 
and P. D. Tuckett, to avoid or suspend 17 patents granted to 
Farbwerke vorm. ‘Meister, Lucins & Bruning, Schwerin, and Ges. 
fiir Elektro-Osmose m.b.H. for processes relating to electro-osmosis 


l 


and similar purposes ; and`for the grant of licences under “ Appli- . 


cations to be vested in the Custodian,” in, respect to 17 applications 
in the name of the Ges. für Elektro-Osmos m.b.H. and Elektro- 
Osmos Akt.-Ges. (Graf Schwerin Ges.), of a similar nature. 


The Association Movement.—The following important 
letter reaches us just as we go to press :— 

“ My attention has been called by several members of the Cable- 
Makers’ Association to an article by Mr. H. H. Berry in your last 
issue, in which he appears to claim that he is the founder of the 
C.M.A. I have myself, as a director of W. T. Glover & Co., Ltd., 
been closely associated with the C.M.A. for over 14 years, and in 
that time have never heard Mr. Berry's name suggested as con- 
nected with the foundation of the Association. From inquiries 
made since Mr. Berry’s article appeared, it- would seem that he 
certainly had the idea to found a trade organisation, and took some 
steps in that direction ; but these came to nothing. The actual 
genesis of the C.M.A. came in quite another direction, springing, 
I believe, from a beginning made by Mr. James Taylor (Helsby 
Telegraph Co., Ltd.) and Mr. George Sutton (Henley’s Telegraph 
Works Co., Ltd.). But the definite decision to found the Cable- 
Makers’ Association was taken at a meeting coñvened in 1898 by 
Mr. Henry Edmunds, then chairman of W. T. Glover & Co., Ltd., 
and the first formal meeting, at which the foundation was 


_ accomplished, was held on January 10th, 1899, when the following 


signed the roll in the order given :— 

“ Henry Edmunds (chair), Alex. Siemens,’ J. J. Easton, W. P. J. 
Fawcus, James Taylor, Francis Lamb, W. E. Gray, Jas. Connolly, 
G. Sutton, R. J. Hatton, W. Claude Johnson, J. Paterson, Godfrey 
Samuelson, A. H. Howard. stan 

“Tt is with no wish or intention of in any way belittling Mr. 
Berry's efforts in connection with the Association movement that 
I am writing, but historical accuracy and justice to other early 
workers in the now fashionable field of trade organisation make 
this correction necessary. 

“LLEWELYN B. ATKINSON, 
“ Secretary, Cable- Makers’ Association, 

“ Sardinia House, Kingsway, W.C. 2, 

“ October 18th, 1917." 
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Fuel Research.—The Report of the Fuel Research 
Board to the Department of Scientific and Industrial. Research 
on their scheme of research and on the establishment of a 
fuel research station has been issued. It states that in the first 
report (which was not published) the Board proposed two main 
lines of résearch: a survey and classification of the coal seams 
in the various mining districts by means of chemical and physical 
tests in the laboratory ; and an investigation of the practical pro- 
blems which must be solved if any large proportion of the raw coal 
at present burned in its natural state is to be replaced by the 
various forms of fuel obtainable: from coal by carbonisation and 
gasification processes. The two lines can be most satisfactorily 
dealt with side by side. In preparation for the organisation for 
the first line, however, an experimental study of standard methods 
for the examination of samples of coal in the laboratory has been 
made, and as a result of experimental work carried out in the Fuel 
Laboratory of the Imperial College of Science and Technology a 
test has been elaborated which. by direct weighing and measure- 
ment, gives the yields of yas, oil, water, and carbonaceous residue 
which results from carbonisation at any definite temperature, with 
simple apparatus, which is being standardised. The representatives 
of the coal owners show every disposition to co-operate in the work 
of collection and registration of samples when the Board is ready 
for them. 

The second line of inquiry has been led up to by a variety of 
influences during the past eizht or ten years. including the demands 
for cheaper and more ample supplies of electrical energy, for home 
supplies of fuel oil for the Navy and of motor spirit for the Trans- 
port and Air Services, and for smokeless domestic fuel, due to the 
growth of public opinion on the subject of smoke prevention. The 
only devélopment which would satisfy all these needs simul- 
taneously would be the replacement of a large proportion of the raw 
coal which is at present burned in boilers, furnaces, and domestic 
fires, by manufactured fuels prepared from raw coal by submitting 
it to distillation. The vas retort and coke oven have become highly 
developed appliances for the carbonisation of coal at temperatures 
ranging from 900° to 1,200° C.. on which subject a vreat amount of 
experience and trustworthy data are available ; but as rezards the 
carbonisation of coal at low temperatures there is no such body of 
experience and information in existence. The way is clearly open 
for aserious attempt to determine whetheran economical and efficient 
apparatus can be devised for the carbonisation of coal at low tem- 
peratures, and whether, by its use, products will be obtained of a 
collective value greater than that of the original coal, plus the 
cost of carbonisation and handling. The evolution of such’ an 
apparatus is at the root of the whole matter. 

The questiona before the Board are whether the 35 to 40 million 
tons of raw coal used annually for domestic heating can be replaced 
by smokeless fuel prepared by the carbonisation of the coal; 
whether adequate supplies of fuel oil for the Navy can be thus 
obtained; whether supplies of town vas can be produced more 
economically by new methods of carbonisation : whether electric 
power can be obtained more cheaply if the coal used for steam 
raising is first subjected to the processes of carbonisation and gasi- 
fication ; whether more scientific methods of using fuel will enable 
the peat deposits of the United Kingdom to be utilised for indus- 
trial purposes ; and whether the use of syaseous fuel if industrial 
operations can‘ be forwarded by the development of more scientific 
methods of combustion. The answers to these questions will only 
be obtained by co ordinated research carried out on the lines of a 
broad and well-considered scheme. 

- Outlets for all the products of carbonisation must be found ; no 
New scheme can be justified if it can only live by poaching on the 
preserves of the existing industries. The Fuel Research Board, 
which is in touch with other Government departments. is excep- 
tionally placed for the furtherance of schemes which involve the 
finding of largé outlets for such products. - ee net 

Enormous quantities of coke would be produced, and its disposal 
at a profitable price is a vital question ; the research scheme must, 
therefore, include a very complete inquiry as to the use and value 
of this coke for the direct firing of steam boilers; its gasification 
in producers and recovery of its nitrogen a3 ammonia ; and its use 
for industrial ‘and domestic heating. : 

As an illustration of. the. complicated inquiries which will have 
to be conducted before an answer. can be given to what seems to 
be a simple question, the Board poiuts out that there is a very 
general belief among electrical experts that the future of British 
industry will’ be greatly atfected by the cost at which power in bulk 
can be supplied in the form of electricity. It has been proposed, 
for instance, that large electrochemical works should be established 
in this country for the manufacture of products which in the past 
have been manufactured in parts of the world where cheap water 
power is available.’ In this connection it has been suggested that 
the cost. of producing power from coal in this country would be 
substantially reduced if, instead of burning the coal directly under 
the steam boilers, it were first subjected to carbonisation and gasi- 
fication processes which, in addition to fuel gas, would yield valu- 
able by-products.. Plausible statements have been issued showing 
the enormous saviugs or profits which would accrue if schemes of 
this sort were adopted. Unfortunately. these estimates have gene- 
rally been made on a very slender foundation of knowledge and 
experience. On the other hand, those who by experience and prac- 
tice are best qua'‘ified to judge. hesitate to prophesy as to what the 
economic result: of a combined carbonisation and power generating 
scheme would be, but they agree that the interests at stake are so 
great that the question ought to be authoritatively answered once 
for all. 
the complete working out of the scheme, no important step in the 
series of operations being omitted or slurred over. This series of 
operations will start from the mechanical preparation of the coal 


But no answer can be accepted which is not founded on. 


~— ees 


, 
and ite conversion into solid, liquid, and gaseous prodacts by car. 
bonisation. It will end with the delivery of a known weight of 
high-pressure steam under the conditions most favourable for 
power production by turbo-generators. In the proposed scheme of 
research the investigation of each of the steps involved in the 
above inquiry is provided for. Three, at least,‘of these steps in- 
volve pioneering work on an industrial scale, and the work ms 
occupy a considerable time. The Board realise that it is possible 
that the net result of this particular inquiry may be to show that 
purely as a means of cheapening the cost of electric power, the 
use of carbonisation methods has not much to. commend it, but 
that certain incidental advantages will justify ifs use in particular 
cases. | | 

A Fuel Research station, fully equipped for carrying out opera 
tions on an industrial scale, has been planned, and Dr. Carpenter. 
on behalf of the South Metropolitun Gas Co., has offered to lease to 
the Government, at a nominal rent, sufficient land at the Est 
Greenwich Gas Works for the purpose, as well as to assist in its 
design and erection, and to purchase at market prices the surplus 
products resulting from its operation. . 

The Report is signed by Sir George Beilby, Director of Fuel 
Research : the other members are Sir Charlea A. Parsons. Sir 
Richard Redmayne. and Sir Richard Threlfall, with Prof. W. A. 


Bone as consultant, i 


Engineers’ War Bonus.—The Ministėèr of Munition 
announces the granting of a 124 per cent. bonus on the earnings of 
fully qualified skilled engineers and moulders rated at or above the 
current district time rate for turners or fitters while employed on 
or in connection with munition work and paid at plain time ratés 
without the addition of any bonus. This new order means that 
the skilled man is put on terms of equality with the unskilled or 
semi-skilled man, who, paid on piecework for mechanical pro- 
duction, has been able to earn more than the skilled man who 
taurht him his job. The new bonus does not interfere with or sub 
stitute bonuses to skilled men dependent on time-keeping and on 
output and war advances to meet the cost of living, but it does not 
apply to workmen paid an upstanding wage whioh covers overtime 
or other allowances. It accrues from the beginning of the firs 
full pay day following October 12th, and the first payment must 
be made by the first full pay day in November.— Maacheder Daily 
Dispateh. 


Fire in Leipzig Telephone Exchange.—On August 9h 
a serious fire occurred on the switchboard of the -Leipzig Telephone 


_Exchange. the cause being apparently the failure of a fuse to act. 


The installation consists of a central battery system, with acom: 
modation for 20,000 connections provided on two separate series of 
boards. The fire broke out near the end of the firat set of boards, 
and, although it was detected soon after its outbreak. it spread so 
rapidly that the whole of a multiple board was destroyed. and 
11,000 subscribers were cut off. Incoming’ trunk service could be 
maintained, and about 5,000 subscribers served. by semi-automatic 
equipment were not directly affected by the disaster. In order to 
restore communication as quickly as possible, the multiple board 
was cut at the point of the fire. - About 4,000 lines.(the call signals 
for which lay between the main distributing frame and the seat of 
the fire) were restored to service within two days. A start wai 
then made in bridging the burnt-out sections, and, although spac 
was so restricted that only a few’men could work at once, mor 
than 80.000 soldered joints were made. and regular service wa: 
restored “ within a few days.” --Ẹ. T.Z. , bo 8 

The Leaving Certificate and Munitions Work.—Wi! 
regard to the Order of the Minister of Munitions abolishing th 
Leaving Certiticate from October 15th, it is to be hoped that tho~ 
who are engaged in the manufacture of munitions wall not allow th 
alteration to operate in kuch a way as to disorganisé wor. 
impeding output and creating temporary unem ployment. We 
trust that the action taken in conference with Trade Unions ani 
Associations of Employers will be found to sufficiently’ meet tr 
position., It should’ be borne in mind that skilleci men muat ne 
be engaged or employed to replace unskilled or semi-skilled men 
employed on or in connection with munitions work , or to do wet 
previously done in the establishment by such ‘unskilled or sm: 
akilled men ; that men must not be engaged oremployed to replax 
women employed on or in connection with munitions work, or tod 


‘work previously done in the establishment by such women ; smi 


that employers must not engage labour for munitions work except t 
replace men who may leave. or to carry out orders in hand 3 
which additional men may be immediately employed. 


Fatalities —A verdict of “ Accidental. death” we 
returned at the inquest on John Ashcroft (27). labourer, of Hooks 
Hill, who was killed at Messrs. Jones's sewing-machine work. 
Guide Bridge. The evidence was that the deceased, a discharge! 
soldier, was working about 10 yards from ‘the electric switchboard 
All at once the lights’ were turned on, and someone cried, * Look «t 
Johnny!” Ashcroft was seen with his right hand on the switt 
and his head thrown backwards. He was released, and a docte: 


_ sent for, but the man died before he reached the infirmary. The 


switch carried A.C., 240 volts, and the only explanation that coed 
be offered was that one of the covers had become loose and formes 
contact with the terminals, and the man might have put his bs 
on the cover. The switches were of an approved type. and wer 
renewed in February. This one was tried next day and found à- 
right. - | re 

"During a storm at Durban, early in September, an electric liz? 
wire fell on a rickshaw boy, killing him. The bare feet ssi 
scanty clothing of the -native would put him át a disadvantx: 
compared with a man dressed in the European style. 
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Association of Electrical Station Engineers.—A meet- 
ing was held in Manchester on October 11th, at which 36 engineers 
were present. The following resolutions were carried unani- 
mously :—“ That the engineers in the Manchester district be ured 
to join the A. E. S.E., and endeavour to run the branch on the best 
possible lines.” 

“That this meeting of Manchester staff engineers expresses a 
vote of confidence in the London Branch in their claim to repre- 
sent the interests of staff engineers as against that of the E.T.U." 

Officials and a Committee were provisionally appointed, and it 
was suggested that the A.E.S.E. should be open to accept me- 
chanical engineers as well as electrical engineers holding staff 
appointments. The next general meeting is to be held on October 
25th. place and time to be announced. 


London Power Station Engineers.—The following letter 
has been addressed by the Association of Electrical Station Engineers 
to all chief engineers and London Borough Councils :~ - 

Sir.—I am instructed by the Executive Committee of the above 
Association representing the following engineering grades of 
power station technical assistants of London electricity supply 
authorities : — | 

Engineers-in-Charge. 

Assistant do. 

Junior do. 

Mains Assistants. 

Meter Superintendents. 

Draughtsmen. 

Testing Engineers. 

Installation Inspectors. 

* Commercial Assistants and 

Publicity Engineers. 
To request immediate consideration of the following resolutions 
passed at a recent conference of power station engineers represented 
by this Association, and to ask that you will bring the matter before 
your Council at the earliest possible moment. 

1. That.in view of 

(a) The abnormal increase in he cost of living : 

(+) The fact that operative statfs have been met in this 
matter by various awards of the Committee of 
Production (Ministry of Munitions), 

A request be made that 

A bonus or war wage of 15s. per week be granted to 
; all engineering assistants in the above mentioned 
grades dating from August Ist. 1917. 
2. That in view of 
: (a) The anomalies in remuneration of engineering 
assistants in the above-mentioned grades created 
during the past three years by the fact that no 
uniformity of treatment has obtained amongst snpply 
authorities on the question of annual increments 
for added responsibilities ; 


(4) The fact that the remuneration of such assistants has | 


at no time been commensurate with the qualifications 
~ demanded, 

A request be made that 

_ A 25 per cent. increase of the pre-war (July, 1914) 
salary attaching to the offices of the engineering 
assistants in the before-mentioned grades be granted 
to all auch assistants. j 

3. That in view of , 
The lack of uniformity obtaining in London power 
_ stations amongst engineering assistants engared on 
shift duties in the matter of 

(a) The number of hours per shift ; 

' (L) The number of shifts per week, 

A request be made that De 
(a) A normal shift shall consist of eight hours ; 
(2) A normal shift week shall consist of six 8-hour shifts, 
qualified as follows :— 
That where the staff arrangements permit, the above 
concession be immediately made. 

_That where depletion of staffs due to war emergency do 
not permit, an undertaking be wiven that such 
condition shall obtain as soon after the cessation of 
hostilities as is practicable. or within a definite period 
of such date. 

I shall be glad to have your assurance that the above matters 
will receive your careful consideration. 
’ -Yours faithfully, 
, W. ARTHUR JONES. AMLEE. 
Hon. Secretary, A.ES.E. ( London). 


The Association of Engineering and Shipbuilding 
Draughtsmen : London Branch.—The annual general meeting of 
this Branch was held on September 22nd, when about 350 
members were present. Mr. E. H. Walker (President) was in the 
chair. and gave a very satisfactory report of the work of the 
London Branch since its formation in February, 1917. Interviews 
have been held with the Ministry of Munitions on the subject of 
leaving certificates, kc.. and the Association has been represented 
at sev eral. arbitration cases concerning draughtsmen. Owing to the 
largely increased membership in the London area. it has been 
lecided to form a new branch for S.E. London and district. the 
Acting Hon. Secretary's address being 12. The Brent, Dartford, 
Kent. The Association is at present being entirely reorganised on 
‘ines more in keeping with its national character; the headquarters 
ire to be shortly removed to London. and a general secretary will 
>æ appointed to give his whole time to the Association. The 
nembership of the London area is now about 700, and new members 


are coming in daily. The London Hon. Secretary's, address, is 
38, Craster Road, S.W. 2, to whom inquiries should be addressed. , 


Association of Mining Electrical Engineers. — The 
annual meeting of the North of England Branch of the Association 
was held in Newcastle-upon-Tyne, on Saturday last. “Mr. Thos. H 
Day. the hon. secretary, in his report stated that the war had 
greatly hampered their work, but interest in the Association was 
reviving now, and they expected a good year; there were 140 
members in the district. In his financial report, Mr. Day said that 
not only was there a credit balance for the year, but there was in 
hand apd invested practically £70. The election of officers re- 
sulted as follows :— President, Mr. C. A. Nelson (Wallsend and 
Hebburn Collieries) > vice-presidents, Messrs. J. P. Foster (Leeholme) 
and S. A. Simon (Blackhill): secretary and treasurer, Thos. H. Day 
(Benton). 


Perth Electricity Employes: Wages Award.—From a 
newspaper report that has been sent to us we gather that Sir 
Richard Lodge. of Edinburgh, recently heard the case of the Perth 
Corporation electricity works employés. and he bas now given his 
award. Representatives of the undertaking and of the employés 
stated the points at issue. The advances awarded (to be paid from 
October Ist, 1917) are as follows :—Mains engineer, 5s. per week ; 
shift engineers, 5s. per week, switchboard attendants, 3s, per 
week ; fitters, 2s. per week ; fitters mate, 4s. per week ; driver, 
5s. per week ; firemen, 7s. per week ; jointer, 78. per week. 


eS 
Australian Metal Co. and the A.E.G.—We notice in the 
list of creditors in the winding up of the Australian Metal Co., 
Ltd., the following entries : 
‘Allgemeine Elektricitate Gesellschaft. Berlin, €12.641, £16, 230, 
and £1,476. 


Electroculture.—Engincers and others who are endeavour- 
ing to interest agriculturists, &c.. in electrocultural work, will be 
interested to know that Mr. W. T. Kerr. city electrical engineer, of 
Hereford, has had a series of lantern slides of electroculture instal- 
lations prepared for lecturing purposes. 


Apprenticeship in Electricity Supply.—In the course 
of correspondence recently, the ‘engineer and manager of a small 
electricity supply system gave us the following particulars of the 
system of training given to the apprentices under his charge : e 

In the first place, we distinctly state that the apprentice is to be 
taught engineering in connection with our generating station work 
and distribution system, and do not profess to turn out an electrical 
engineer for any branch of the business. 

Our apprentices are employed on venerating station work and 
on distribution and wiring work on alternate weeks during their 
first year. The latter includes cooker, motor, and heater installa- 
tion and maintenance. 

On meter testing, installation testing, and suchlike work in 
their second year. 

During their third year they are employed in the office. where 
they learn book-keeping, stock-keeping, estimating, and mains map 
and record keeping. &c. s 

During the last six months they are ‘paid & commission on all new 
connections canvassed for by them, in addition to a small wage. 

We continue them in our employment at 30s. per week, plus’ 
this commission, when they are out of their apprenticeship. 

Our wiring contracts are not large, the maximum at the present 
unsettled time being about £50, two or three of which we obtain 
each year together with numerous small contracts. 

We have modern instruments for mains and meter testing, do our 
own calibration and repair of the latter, and carryout all our own 
mechanical repairs. Our book-keeping system is as modern asa 
high-class auditor can keep it, and our distribution work is all 

carried out in as modern a manner as in most large plants. 

The class of youth we take could not afford to take a mechanical 
apprenticeship, and if they could not vet a start at a small outlay, 
they would have no choice of a livelihood peronc a a E 
or trade. ` i 

Only two apprentices have completed with uş to dates Oie was , 
appointed assistant electrical engineer at 'a Government station at 
£150 per annum. and the second had the choice of two postr’ as 
improver, at 25s. per week, Both were less than two Juonths 
completed when they left. 

From the foregoing you will see that. although everything i is on 
a small scale, all learned is up-to-date work.. as far as my. know- - 
ledge and experience can make it. 

We have often been impressed with the advantages of apprentice- 
ship in a small undertaking, whether it be a factory or a power 
station, as the learner has a far better chance of acquirjng experi- 
ence in all branches of the business than in a large organisation, . 
except in those cases where a special scheme of instruction ‘is: in 
force ; and the system outlined by our correspondent appears to be 
admirably devised to attain the desired end. 


The Decimal System.—In the House of Commons, on 
Wednesday. Dr. Addison informed Mr. King that the question of 
adopting a decimal system of weights, measures, and toinaro waa 
being considered by the Committee on Commercial Policy: After the 
War. 

Electricity in Aviation. —A hig German bombing 
machine which lately landed in Holland was fitted with an 
electric installation driven by motor for the purpose of warming 
the aviator.— Duily Telegi aph. 


Appointment Vacant. — Assistant electrical: engineer 
(£300), for the Government Railway Deparment, Gold Coast, See 
our advertisement pages to-day. 
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The Whitley Report and Industrial Unrest.—Mr. 
Neville Chamberlain, presiding. in Birmingham, at an address by 
Mr. Wilfrid Hill on “ Industrial Unrest : Ita Causes and the Solution,” 
to the Birmingham Business Club, said that industrial unrest was 
nothing new: we had it before the war, and after the war we 
should be face to face with a great many problems under changed 
conditions which it would take all our statesmanship to solve. It 
was the business men, the managers, and the workpeople engaged 
in industry who best knew what were the difficulties and what 
were the possibilities. The proposals of the Whitley Commission 
were not going to satisfy everybody. Certain men who were 
frankly revolutionary in their aims would not accept an olive 
branch of any kind. There were, however, pore moderate and 
more practical and sensible men, who were prepared to come to 
terms, if terms could be arranged of a reasonable character, and 
who were sincerely and patriotically anxious to promote the future 
prosperity of the country. 

Mr. Wilfrid Hill, who is a member of the Reconstruction Com- 
mittee on Relations between Employers and Employed, said that in 
the interests of the community it was high time that masters and 
men ceased fighting each other and became allies, joining their 


forces to fight the foreign foes of Britain's commercial supremacy. - 


Competition abroad necessitated co-operation at home. The 
problem was to get rid of friction. and that could be accomplished 
by conciliation. not conflict. Realising this, the Government were 
engaged in an honest effort not only to investigate the causes of 
Labour unrest, but to facilitate and expedite their removal. With 
this object they had set up a Reconstruction Committee, which would 
make it its business to provide opportunities for employers and 
employed to meet and reason together. The proposals of the 
peacemakers, acting on behalf of the Government, were :—(1) A 
Workshop Committee in every factory. to be composed of repre- 
sentatives of the masters and workmen in equal numbers. They 
would meet fortnightly. in business hours. In the inital staves it 
was suggested that a representative of the Government should 
attend the meetings of these Committees in a purely advisory 
capacity. Next (2) there should be a Joint Industrial Council in 
every industrial district, to ¡consist of representatives of the two 
sections in equal numbers, ‘their meetings to be attended, for a 
time, at any rate. by a representative of the Government. These 
Local Committees would conatitute a first court of appeal, to which 
grievances and knotty questions not satisfactorily settled by a 
Workshop Committee could be referred. They would also bring 
the firms of a district into closer touch, and substitute friendly 
co-operation for ruthless competition. Then (3) there should be a 
National Industrial Council composed of representatives of 
Employers’ Federations and Trade Unions, in equal numbers. 
This would be a final court of appeal. It was not proposed at 
present to arm the National Council with power to enforce its 
decisions or to impose penalties. It would serve as an arbitrator, 
seeking to prevent quarrels between friends rather than to act as 
a judge pronouncing sentence on criminals. The triple organisa- 
tion scheme of the Reconstruction Committee provided machinery 
which should make conciliation possible, and all that was needed 
was the good will of both employers and employed.—Merning Post, 


Training of Disabled Soldiers.—Portsmouth Corporation 
is arranging to train disabled soldiers in mechanical, motor, and 
electrical engineering and acetylene welding.— The Times. 


a 
OUR PERSONAL COLUMN. 


The Editors inrite electrical engineers, whether connected with the 
technical or tha commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as tu their movements. 


Central Station Officials.—Worcester T.C. has increased 
the salary of Mr. A. W. PoweELL, on his appointment as 
assistant engineer-in-charge at the electricity works, from 
£114 to £127 per annum; and that of Mr. H. CHRISTOPHER, 
costs clerk, from £117 to £127 per annum. 


General.—Sir Maurice Firzmavurice, C.M.G., has been ap- 
pointed to fill the vacancy on the Advisory Council of the 
‘Committee of the Privy Council for Scientific and Industrial 
Research, caused by the retirement, by rotation, of Mr. W. 
Duddell, C.B.E., F.R.S. l 

On October 11th, at Cardiff, Mr. J. G. BOMFORD, managing 
director of Messrs. Booth & Bomford, Ltd.. electrical engi- 
neers, Cardiff, was married to Gladys, daughter of Mr. and 
Mrs. Walter Lewis, of Cardiff. 

The Indian Teztile Journal states that H.E. the Governor in 
Council bas appointed Mr. T. G. SuLLIvaN, temporary assist- 
ant electrical engineer, as electric inspector. Mr. Sullivan will 
be under the orders of the electrical engineer to the Govern- 
ment, and will exercise the powers and perform the functions 
of the electric inspector in the Bombay Presidency, exclud- 
ing Sind. l 

Mr. T. E. ALLAN, of Lincoln, who has been connected with 
the management of Messrs. Robey & Co., Ltd., for several 
years, has been appointed to a seat on the board of the 
company. 

Roll of Honour.—Gunner Grorce Drake, R.F.A., formerly 
in the golf ball department of the India-Rubber Co., Silver- 
town, was awarded the Military Medal on September 28th. 
Private W. J. BALKEWELL, Bedford Regiment, formerly in the 


` 


gutta-percha department of the same company, was ver 
badly wounded im France recently. 

Corporal C. C. J. SMITE, formerly on the Maidstone Cor. 
poration tramway staff, is reported killed, after being missing 
since June 7th. 

Lance-Corporal T. H. ANDREWs, who was in civil life ele. 
trical engineer at the Star Picture Theatre, Leicester, bas ded 
of wounds received in action. 

The D.C.M. for gallantry has been awarded to Lancer. 
poral J. H. Enticott, Oxford and Bucks Light Infantry, who 
was at the Rugby works of the B.T.H. Co. He had pr. 
viously gained the Military Medal and bar. 

Private A. W. Jacoss, City of London Fusiliers, who has 
fallen in action, was on the staff of Messrs. Johnson and 
Phillips, Ltd., Charlton. 

The Military Medal for bravery has been awarded to Ser. 
geant R. Bainsripce, R.G.A., who was on the York Corpon- 
tion tramway staff. - 

Second-Lieutenant N. C. Warrtta.t, Royal Fusiliers, attached 
to the R.F.C., who has been killed whilst flying in Frane, 
took his commission in June, 1915, whilst with Messrs. 
Elliott Bros., Ltd., Lewisham. 

At Bolton, last week. the Mayor presented the D.C. to 
Lance-Corporal JOHN Warton, R.E. The award had been 
granted for services connected with the Intelligence Depart- 
ment of the Forces. Lance-Corporal Wharton was engaged 
as an electrician with Mr. James Morris, of Bolton. 

Sapper R. M. Bonn, R.E., who has been killed in action, 
was emploved in the drawing office of Messrs. Dick, Kerr and 
Co., Ltd., Preston. 

Corporal H. THornton, R.E.. reported wounded, was in 
the employ of Messrs. A. R. Farrer & Co., electrical enp- 
neers, Bradford. 

Private F. WILKINSON, York and Lancaster Regiment, who. 
has been killed by an enemy sniper, was an apprentice with 
Mr. V. Ferrand, electrician, Bingley. 

Private W. Brown, an employ of Messrs. Kennedy, Stark 
and Co., electricians, of Glasgow and Paisley, has been 
awarded the Military Medal. 

Private J. ANDERSON, formerly an apprentice wireman in 
the Glasgow Corporation electricity department, has been 
killed in action. 

Acting Corporal-of-Horse A. B. Jacnson, killed in action, 
was employed by the Electric & Ordnance Accessories (o. at 
Aston. 

Corporal H. Boot, of the Roval Welsh Fusiliers, killed in 
action, was employed by the British Westinghouse Co., Lil., 
Trafford Park. 

Lance-Corporal J. WauMsiey, Loval North Lancashire Res- 
ment, who gained tbe Military Medal in July, has been killed 
in action, aged 32. He was employed by Messrs. Dick. Kerr 
and Co., Ltd., Preston. 


Obituary.— Mr. W. R. Sykes.—We regret to record the 
death, which occurred on October 2nd, of Mr. W. R. Sykes. 
of railway signalling fame. He was the inventor of the lock- 
and-block signal, and some 18 years ago formed the W. B. 
Svkes Interlocking Signal Co. He was connected with the 
electrical and other signalling work on a large number d 
railways. Mr. Sykes was 77 years of age. 

Mr. R. BROCKLEBANK.—The death has taken place of Mr. 
Robert Brocklebank, Llandudno, who was on the staf d 
Messrs. Lance & Co., electricians, and formerly secretary to 
the Chester Engineering Co., Ltd. He was in his 6lst yes. 

Herr R. O. Hermnricn.—The death is reported from Berlin 
of Herr R. O. Heinrich, the director of the Weston Instr- 
ment Co., of that city. 


Will.—Mr. F. O. Enricnsen, A.M-Inst.C.E., director d 
Messrs. James Simpson & Co., Ltd., engineers, left £8,306. 


. 


NEW COMPANIES REGISTERED. 


Grosvenor Engineering Works, Ltd. (148,632) .—Private 
company. Registered October 8th. Capital, £3,000 in 21 shares (1,900 ; pa 
cent. cum. pref.). To carry on the business of electrical engineers and e 
tractors, makers of and dealers in munitions, submarines, aeroplanes, at- 
craft, and components, agricultural implements, boilers, &c. : i 
(each with one ord. share) are :—R. J. Murray, erige Grange, Milner Rons. 
Bournemouth, engineer; A. E. Morgan, The Pines, nn Hill, Avenue. Pat- 
stone, Dorset, motor engineer. The first directors are: R. P. Murray 2° 
A. E. Morgan. Secretary: C. Sutton. Registered office: The office of che 
Grosvenor Garage (Bournemouth), Ltd., Poole Hill, Bournemouth. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


` 


Creed & Co., Ltd.—Satisfaction in full (a) on April 28. 
1917, of debentures dated October 3rd, 1912, securing 83.525, and Ha 
August 16th, 1917. of two mortgages (one collateral) dated February *- 
1915, securing £1,500. 


Torqnay Tramways Co., Ltd.—Memorandum of satistar- 
tion to the extent of £906 on September 28th, 1917, of charge dated Mac 
8th, 1911, securing £60,000 has been filed. 


Birmingham and District Power & Traction Co., Lit 
(19,077).—Capital, £700,000 in £1 shares (250,000 pref.). Return = se 
25th, 1917. 146,846 pref. and 418,994 ord. taken up; £559,780 pats. 
gages and charges: £394,433 
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Bat Meter Co., Ltd. (99,327).—Capital, £20,000 in £1 
shares (12,000 pref.). Return dated August 24th, 1917. 10,683 pref. and 8,000 
ord. taken up; £1 per share called up on 423 pref., and 15s. per share on 

. 10,260 pref.; £8,118 paid; £8,000 considered as paid on 8,000 ord. Mortgages 
and charges: Nil. 


Llangollen and District Electric Light & Power Co., Ltd. 
—Debenture dated September 20th, 1917, to secure £200, charged on the 
company’s undertaking and property, present and future, including uncalled 
capital, Holders: T. O. Ockleston and H. Wilson, 3, Tithebarn Street, 
Liverpool. ; 

Notable Electric Co., Ltd.—Particulars of £2,000 deben- 
tures created September 14th, 1917, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the whole amount being now issued, 
Property charged: The company's property, present and future, including 
uncalled capital. No trustees. 

General Cable Manufacturing Co., Ltd.—Memorandum 
of satisfaction in full on July 26th, 1916, of debenture dated June 24th, 1915, 
securing £1,000, has been filed. 


CITY NOTES. 


The report for 1916 states that the gross 


Eastern receipts amounted to £1,221,497, against 
Extension, £950,030 for the previous year. The work- 
Australasia, ing expenses, including £74,608 for the 
and China maintenance of cables, absorbed £430,244, 
Telegraph against £386,672 for the previous year., 
Co., Ltd. leaving £791,253, plus £38,816 brought 


forward. From the balance £246,853 was 
provided for income-tax and excess profits duty payable in 
England, and £30,096 for the interest on the mortgage deben- 
ture stock, leaving £553,121, out of which four dividends of 
1} per cent. each and a bonus of 2 per cent., amounting to- 
gether to £240,000, were paid, making a total distribution for 
the year 1916 of 8 per cent., free of income-tax. The balance. 
of £313,121 has been disposed of by transferring £250,000 to 
the general reserve fund, and carrying forward £63,121 to 
the next account. The agreement entered into by the French 
Government with- the company in 1884, for providing and 
maintaining under a subsidy arrangement cable communica- 
tion between Cochin China and Tonquin having expired, the 
eable has been sold and transferred to the Government. After 
crediting. capital expenditure with the cost of the cable 
(£121,455), which was originally debited to that account, the 
loss resulting: from the transaction, amounting to £66,154, has 
been debited to the general reserve fund. Under arrange- 
ments made with the Governments of the Australian Common- 
wealth and New Zealand, the company’s cable stations at La 
Perouse (near Sydney) and Wakapuaka (near Nelson) have 
heen closed, and its cables between Australia and New Zea- 
land extended to Wellington, where they are now being 
worked direct with Sydney under greatly improved condi- 
tions. The cost of the extensions and partial renewals of the 
cables will be debited to the general reserve fund in the cur- 
rent vear’s accounts.—Financial Times. 


The report for 1916, now issued, shows 


Eastern that the revenue was £2,519,283, less 
Telegraph £707,088 for ordinary expenses and 
Co., Ltd. £352,905 for expenditure relating to main- 


n _ tenance of cables, income-tax payable 
abroad, and special war payments to staff and other expenses 
in connection with the war, leaving £1,459,340, plus £26,638 
brought forward. After providing for income-tax and excess 
profits duty payable in England, interest on mortgage deben- 
ture stock, and preference dividends, absorbing £596,290, the 
balance is £889,688, out of which £500,000 has been placed to 

_ general reserve, £10,000 to insurance of war risk at stations 
fund, and £5,000 to insurance of goods in transit fund. The 
total distribution for the year 1916 is 8 per cent., free of 
income-tax, leaving £54,688 to carry forward. The general 
reserve fund has been charged with £11,952 in respect of 
loss on sale and redemption of investments and certain 

; special expenditure,.and with £150.000 as a further provision 
on account of investment fluctuations. After crediting the 
above £500,000, .the net addition to the fund for the year is 
£338,049. The vacancy on the board caused by the death 
of Tord Allerton has been filled by the appointment of Sir 
R. M. Kindersley, K.B.E. 


The Klektrotechnische Fabrik Rheydt 
Max Schorch & Co., A.G., of Rheydt. 
whose operations are now chiefly devoted 
~ to the production of war material, reports 
gross profits of £40,000 for the first half of 1917, as compared 
with £49,000 iņ the whole of last year. After making pravi- 
son for depreciation, the net profits and large balance for- 
ward are returned at £45,000, as against £40.000 in 1916, the 
dividend being 10 per cent. for the six months, as contrasted 
with 15 per cent. in 1916. 

The Elektrizitate A.G. vorm. H. Poge. of Chemnitz. reports 
a substantial increase in the turnover in 1916-17. and an ad- 
vance in the net profits from £88,000 in 1915-16 to $127,000 
last vear. 
1s compared with a rate of 15 per cent. in 1915-16. The share 
capital is to be raised by £75,000 to £300,000 for the extension 
f the works and the provision of additional working capital. 

The~Gasgluhlicht Gesellschaft (Auer), of Berlin, records a 
urnover. including war materials, three times greater in 
916-17 than in the most favourable year of peace. The net 


German 
Companies. 


‘ended April 30th, 1916, an 


It is proposed to pay a dividend of 20 per cent., . 


{ Š 
profits are £717,000, as against £500,000 in 1915-16. It is pro- 
posed to distribute 25 per cent. on ordinary shares for 
£396,000\ as in the previous year, and 5 per cent. on prefer- 
ence capital for £440,000, and to devote £106,000 to the re- 
purchase of a further block of preference shares for cancella- " 
tion. 

The directors of the Kabelwerk Rheydt A.G., of Rheydt, 
after appropriating only £1,100 for depreciation in 1916-17, 
as contrasted with £61,000 in the previous year, report net 
profits of £221,000, as against £184,000 in 1915-16. It is in- 
tended to pay a dividend of 20 per cent., as compared with 30 
per cent., in the form of the allocation of the divisible amount 
to the payment of a first instalment of 50 per cent. on a pro- 
posed share capital increase by £100,000 to £350,000, whilst 
the remaining half will be called up at a subsequent date. 

The financial statement of the Elektrowerke A.G., of Ber- 
lin, the ownership of which has now been transferred to the 
Imperial Government, shows a loss of £2,100 in 1916-17, which 
follows a loss of practically the same amount in the preceding 
year. Although the undertaking only has a share capital of 
£250,000, advances of a total of £2,000,000 were made by the 
A.E.G. and the Berlin Electricity Works Co., and the taking 
over of the entire undertaking by the State has been accom- 
panied by the substitution of State directors in place of the 
private representatives. 

The report of the Brandenburg Carbid und Elektrizitate 
Werke A.G., of Berlin, states that the company’s water 
powers were being fully utilised, and the steam plant had to 
be worked to a greater extent in order to meet the demand 
for energy. The working results, which apply to the year 
ended on March 31st, 1917, were unfavourably affected by the 
scarcity of labour and the difficulties in procuring supplies of 
raw materials. In the autumn of 1916 the sale of calcium 
carbide was brought under governmental control, and the 
prices thereby fixed left only a moderate profit. The Norsk 
Elektrokemisk Aktieselskab was again able to pay a dividend 
of 10 per cent. for 1916, although the water and transport 
conditions were unfavourable. The accounts of the Branden- 
burg Co. show net profits of £14.700, as contrasted with 
£14,400 in 1915-16, and a dividend of 7 per cent. is proposed, 
as in the previous year. 


Montreal Light, Heat & Power Co., Ltd.—Dividend of 
2 per cent. on the paid-up capital stock for the quarter to 
October 31st. 

Anglo-Portuguese Telephone Co., Ltd.—Interim dividend 
of 3 per cent., less income-tax. 

Kaministiquia Power Co.—Dividend at the rate of 7 per 
cent. per annum on the capital stuck for the quarter to 
October 31st. - l 

Fellows Magneto Co., Ltd.—The directors report that the 
value of the output in May was £4,384; in June, £5,350; and 
in July, £7,263. It is hoped that by the end of December 
the monthly output will exceed £14,000 in value. Additional 
capital expenditure since the company started trading 
amounts to £27,060. On August 3lst the company’s liquid 
funds amounted to £18,569. Treasury consent has been 
granted for a further issue of £40,000 in preferred shares, but 
a decision has not yet been come to as to when this issue will 
be made. The directors hope to be able to recommend an 
ordinary dividend with the final dividend on the preferred 
shares for the current year. 

Tubes, Ltd.—The directors in their report refer with 
regret to the death of the chairman, Captain John Chamber- 
lain, M.C., who was killed in France on May 14th of this 
year. This deplorable event made a reconstruction of the 
board desirable, and Mr. Arthur Chamberlain, J.P., and Mr/ 
James Rollason, J.P., have accepted seats on the board. The 
directors are still unable to apie the accounts for the years. 

1917. The shareholders will be 
asked to confirm the payment of the interim dividends made 
on December Brd and July 25th last, which the directors are 
TUR have been earned during the year ended April 30th, 

Electric Supply Co. of Victoria, Ltd.—In their report for 
the year ende arch 31st, 1917, the directors show that the 
lamps connected increased from 166,253 to 188,402, and the 
passengers carried from 4,877,325 to 4,803,895. The trading 
account shows a gross profit of £31,248, as against £30,702 for 
the previous year. The balance to credit of profit and loss 
account is £29,528, plus £6,433 brought forward. There has `e 
been paid for debenture interest £7,393, and transferred to 
debenture stock redemption account £6,892, leaving £21,677, 
out of which £5,250 is required to pay on account of arrears 
of preference dividend, and £16,427 is to be carried forward. 

Calcutta Eleetric Supply Corporation, Ltd.—The number 
of units sold to consumers during the five weeks ended August 
ER 1917, was 2,982,020, compared with 2,616,727 units”in 

Brisbane Electric Tramways Investment Co., Ltd.—In- 
terim dividend, 8 per cent. per annum (4s. per share), free 
of tax, on ordinary shares for the half-year. 

Calcutta Tramways Co., Ltd.—Interim dividend on the 
ordinary shares at the rate of 24 per cent., free of tax. 


Lima Light, Power & Tramways Co.—Dividend of 1} per 
cent., in Lima, on the shares. _ 
i 


Parsons Marine Steam Turbine Co., Ltd.—It has not 
been possible to complete the accounts for the year ended 
June 30th, 1916, nor tor the year ended June 30th, 1917, but 
a dividend of 15 per cent., free of imcome-tax, payable on 
17th inst., is recommended, making 25 per cent. for the year. 
No further dividend for the year will be declared. 


National Telewriter Co., Ltd.—The report for the year 


ended June 30th states that the results of operations, owing - 


to the decrease in business in consequence of the war, show 
a loss of £240, as compared with a profit of £1,020 for the 
previous year.—Financial Times, 


Lancashire Dynamo & Motor Co., Ltd.—Dividend of 5 
per cent. (actual) on the ordinary shares, free of tax. 


United River Plate Telephone Co., Ltd.—Interim divi- 
dend of 3 per cent. (3s. per share) on the ordinary share 
capital. free of ineotne tax, for the half-year to June 30th. 
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Pre STOCKS AND SHARES. 


TUESDAY EVENING. 


Tus strength of the investment markets continues with little 
abatement. ‘The news from the Western Front is helping 
markets generally, and the publeation of the results so far 
achieved with the issue of the new War Bonds is regarded 
with considerable satisfaction. Russian news is, of course, 
disappointing, although it is thought that this will have com- 
paratively slight effect upon the course of the war. Money 
remains reasonably cheap. There is a strong demand for 
investment securities of all kinds, but some of the home rail- 
way stocks underwent a trifling reaction after their previous 
rises. 

Metropolitan Consolidated has risen 2? on the week, and the 
Deferred dividend stock hardened to 22, while there has 
been a little business in Surplus Lands on the basis of 48. 
Districts are unchanged at 16}, and in the Underground 
issues, the Income bonds have risen to $4, the £10 shares 
being still quoted 14 and the 1s. shares at 6s. 3d. 

Home electricity shares are as firm as ever. Bromptons 
rose to 6%, changing hands the other day at 6 9/16, and the 
7 per cent. Preference shares have been sold at 64. City of 
London have advanced to 13, with business at 13 1/16, but 
Counties at 11 show a slight fall. London Electrics, although 
business was marked the other day at ls., are not offered 
below £1. The company’s 4 per cent. First Mortgage deben- 
ture stock changed hands on Monday at 83. Metropolitans 
hold their rise at 34. St. James’s are being dealt in round 
about 7, but are more easy to sell than they are to buy. In 
the case of the other shares, the principal difficulty is to get 
the offer of any reasonable quantity. 

Victoria Falls Preference are being bought by the pro- 
vinces, and the price shows a good deal of strength at 24s.; 
the 54 per cent. debentures being 1054, while the ordinary 
shares hold their previous price of 19s. South Wales Electric 
ordinary came to market the other dav at a shilling. 

In the foreign group, Anglo-Argentine Tramways first pre- 
ference are down 1/16 to 34. in consequence of the gravity 
of the strike situation. The Argentine Government, however, 
is apparently. bent on strong measures for suppressing the 
trouble. and after a spasm of acute flatness, Argentine rail- 
wav stucks recovered sharply, which had a svmpathetic imm- 
fluence. upon other industrials connected with the country. 
Brazil Tractions are a point lower at 45. There is little change 
from day to day in the course of the Rio exchange. and until 
the rate takes a distinct turn for the hetter, it is hardly likely 
that. Brazilian securities will undergo improvernent. Rio 
Tramway first mortgage bonds keep very hard, however, at 
873, and there has been. a little business lately in the com- 
pany’s 5 per cent. mortgage bonds at or about 753. Mexican 
issues are quiet, a little undecided it may be, but attract- 
img scarcely. any active attention for the time being. Mexican 
Taght and Power Preferred 7 per cent. Preference was done 
the other day at 34; the company’s deposit receipts for the 
bonds stand a trifle higher than the actual bonds themselves. 
Mexican Northern Power Gold bonds. nominally 10-14, were 
negotiated this week at 123, and Monterey Fives at 27. Cana- 
dian industrials remain depressed. 

The telegraph list is very steady. A lot of business is being 
done ‘in the Marconi issues. Eastern K shares - were 
ex 8s. dividend last Thursday, and Eastern Telegraph stock 
ex 30s. No changes, however, have been made in the prices, 
and this applies also to Cuba Submarine Telegraph, the divi- 
dend in the last named being 5s. a share. Cuba 10 per cent. 
Preference, by the way. are quoted at 143, which is £2 lower 
than at the outbreak of war, althongh the ordinary at 82 are 
5s. higher. _Eastern Telegraph ordinary stock, incidentally, is 
18 points. higher than it was at the end of Julv, 1914' Great 
Northern maintain their rise at 39. West India and Panama 
ehares receded to 30s., though there is not much bneiness 
doing in them. Marconis have risen to 3}, but the feature 
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of the week is the strength and activity of the market in 
American Marconis about 22s. 8d. and Canadian Marconis x 
12s. A strong Stock Exchange tip was circulated to buy th 
former on the strength of vague statements as to the remar. 
able prosperity which the American Marconi Co. is enjoying 
and a good many speculators helped themselves to shares, | 
bit of a bull account in them was built up, and at % 4 
shares came in freely. Canadians have- been a dark marke 
for some time past, and the rise.is due to sympathy with th- 
advance in American Marconis. Marconi Marines are ver 
firin at 52s. 3d., and the preference shares of the parent cx. 
pany keep about 2 15/16. , i 

British Insulated ordinary are the main feature of strength 
amongst industrials, the price putting on 15s. to 14}. Indy. 
Rubbers gained 5s. to 14, and General Electrics of both chs: 
have gone ahead, the ordinary to 17% and the preference w 
104. Babcock & Wilcox have recovered to 3}. Edisons ar 
easier at Xs. 6d:, interest having died out in them for th 
tine being, and British Westinghouse preference eased of 
to 3. a | 

The rubber market has been somewhat upset by a shir, 
break in the price of some of the Java shares, due to th 
situation that has arisen between this country and Hollan 
Moreover, the price of the material shows dulness at 3. 31 
per lb. Nevertheless, there is a considerable amount of bus: 
ness going on. Iron, coal, and steel shares are strong, and in 
some of the markets connected with the baser metals, mo 
particularly for that of copper, rather moré activity br 
developed, though without much change in prices. Tr 
Stock Exchange as a whole is actively employed. and tk 
tone throughout the markets keepa distinctly good. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Homs Exscraicrry COMPANIES, 


/ Dividend Price 
rman, Oct. 16, Rise or fall Yield 
1918. 1016, 1919. this week, ps 
Brompton Ordinary .. .. 18 0 i +4 M1) 
Charing Cross Ordinary oe” 6 6 - 69 
do. do, do, 43Pref.. 43 4 _ 613 
Chelsea ee ee ee ee 4 8 23 — § ] 
City of London .. s se 8 B 18 +} 68! 
do. do. 6percent. Pref, 6 6 - 103 - 518 
do. ö $ por cent. Pref. : 10 — TE 
Kensington Ordinary .. bs _ bl} 
London Electric ee ee ee 8 8 n aun Ni 
do. do. 6 percent. Pref. 6 4 ~- it 
Metro polvan i ws z= ais a a —_ a 
Oe per cen £ ref. oe t 
St. James’ and iP Mail ee 8 8 1 -- but 
South London oe ee ee 6 6 te n; q $ t 
South Metropolitan Pref. as 7 7 a - th. 
Westminster Ordinary .. .. 7 7 62 - EF 
TELBGRIPES AND TELEPHONES, 
Anglo-Am. Tel. Pref, .. .. 6 6 99' - Git 
do. Def. oe ee ri 13 : m + i 6 9 t 
Chile Telephone .. 2° we 8 i - gil 4 
Cuba Sub. Ord. .. ae es 5 6 ~ gus 
Eastern Extension ss ow, 8 8 143xd +8, GG! 
Eastern Tel. Ord. . æ 8 8 148axd +4 HT 
Globe Tel. and T., Ord. .. . 9 7 184 4 rè 
do. Pref. ee 6 6 103 an: $): ? 
Great Northern Tel, ee ee 23 M 88 = 6 8 : 
Indo-European... oe -- JW 18 - G1: 
Marconi... wit aa a. 10 16 ‘8 +} 45 
Oriental Telephone Ord. . 1 10 - a _ git 
United R. Plate Tel. ee. oe 8 8 ee "$ 18 i 
West India and Pan. .. » 6d. 64. 1 -A 38! 
Western Telegraph ee ee 8 8 1 -> 4 K i 
; j Home Rants, 
Central London, Ord. Assented 4 4 60 = él! 
Metropoliten .; S | l ry) er 
E meow Ordinary NON ; = ‘i 
ndergroun ectric l i — i 
do. do, “A” .. Ni Nil A — Ni 
do, dc, Inoome 6 4 - ib: 
Forziexn Trams, &o. 
Dividend 
Pt : 
vs 1916, ` 1916. aes 
Adelaide Sup. 6 per cent, Pref, e . @. = 63) 
Anglo-Arg. Trams, First Pref. bà a OB IS 
` do. ' 3nd Pref. ee `” = ' o : uaz Te 
“ do. : 6 Deb. eo 8 6 = 1 f i 
Brazil Tractions.. .. .. 4 4 45 -l 4 
Bombay Electric Pref... .. 6 6 OB. . = 64° 
British Columbia Elec. Rly. Pfce. 6 6 40} - Bf. 
o. do,  Preferreā Ni Nil 90 - xil 
âo, ` ão’  Delerred Nil Nil ` 2} - Ni., 
do. - do. - Deb. 4 43 60 - Bu. 
Mexico Trams 6 per cent. Bonds NÌ) N 164 - > 
` do. 6 per cent. Bonds Nü Nil 40 > Ni 
Mexican Light Common - NU NOD $25 _ xt 
do, Pref, .. .. Nil Nv 85 - ji 
do, . . lst Bonde .. Nil Nil 453 = ~ 
AT ~ Maworaorvnmine Oompams. ; 
Babcock & Wiloor .. .. 16 18° 8 +h IE i 
ritish Aluminium Ord. > -7 10 l - 
ritish Insulated Ord. .. «æ. 1% 29 ud +7 fE ‘ 
British Westinghouse Pref, .. h 8 “ae, 
enders ..: c.. ` oo ..- 2 ` BM 144 = 61: f 
do. _ 6 Pref, Ba! eee yg 8 6 = gi) 
Castner-Kellner ee ee ‘23. $3 — ae ' 
Edison Swan, fully paid — = 1 = ae 
do. _ ão. #percent. Deb. 4 4 926° = n l 
Electric Construction .. ... 1 di L poe n ) 
Gen. eo. Pref, es ee es 6 ] + è oF t 
A do Ord... .. oe 1 10 ni +} 4 s 
y ee “ee eo ee 25 16 Ss" 
do. 4 Pref, oe ee ee 43 t 4. = yi 
India-Rubber ..  .. .. 10 . 10 14 ee 
Telegraph Con. ee ee ee 20 20 +1 46 


*eDividends paid free of:income-taX. 
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THE HIGKE TENSION . MAGNETO.” 


(Continued from page 335.) 


The special ‘‘spark-gap’’ distributor is used in the type 
‘“A’’ magneto, and has proved to be thoroughly reliable and 
satisfactory. The distributor brush is made of steel, and has 
V grooves in its active face with a central slot for taking the 
square head of the locking screw. It is of rectangular sec- 
tion, and is free to move in a brass tube moulded into the 
insulation. A spring forces the brush outwards against the 
head of the locking screw. Obviously, the screw is auto- 
matically locked, and the air gap between the face of the 
brush and the track of the distributor can be readily adjusted 
by first depressing the brush until the head of the screw is 
clear and then turning the latter either one way or the 
other. A quarter of a turn on the screw, which gives the 


Fic. 14.—Tue B.T.H. Type A 8S MAGNETO. 


rd 


minimum adjustment, alters the air gap by 0.002 in. When 
properly-adjusted, the air gap should be between .01 in. and 
014 in. The amount of wear on the face of the brush after 
continuous use is so small as to be almost negligible. 

It does not seem to be generally appreciated that the manu- 
facture of -magnetos can only be undertaken successfully if 
very skilled labour is available, and the necessary steps are 
taken to machine all the component parts to extremely fine 
limits. The type “A” magneto is so complicated in design 
that the difficulties encountered in manufacturing it on a 
commercial basis are, without doubt, much greater than in 
the case of any other type of magneto being produced in Eng- 
land at the present time. 7 

Take, for example, the rotating sleeve inductor. It com- 
prises two soft iron segments which are secured by means 
of screws and dowel pins to a non-magnetic nickel steel end 
plate and spindle on the one hand, and to a gun-metal end 
plate carrying the distributor gear-wheel driving pinion on 
the other. The whole combination has to run on three ball 
bearing all of which must be in perfect alignment. The 
outer race of one bearing is carried by the aluminium driving 


Fic. 15.—Parts oF THE A8S MAGNETO. 
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end plate, whilst the inner ‘races of the other two are securely 
fixed to the respective ends of the stationary armature end- 
plates. The clearance on each side of the sleeve inductor is 
only 0.006 in., and it is clear, therefore, that extraordinary 
precautions must be taken in manufacture to ensure that 
after assembly the sleeve will be perfectly free, and neither 
too tight nor too loose in its bearings. 

In the manufacture of the type ‘‘A’’ magneto no fewer 
than 716 limit gauges are employed; 179 gauges constitute 


ann EERE 
* Abstract of paper read by Mr. A. P. Youna, A.M.LE.E., before 
the AERONAUTICAL SOCIETY, 


one complete set, and four sets of gauges are in use, being 
allocated respectively to shop use, shop inspectors, Govern- 
ment inspectors, and check purposes in the tool-room. ‘The 
shop gauges are made to somewhat fintr limits than are 
specified on the drawing, so that the rejections made by the 
inspection department are reduced to an absolute minimum. 
The finer limit gauges are checked in the tool-room every day, 
whilst other gauges are checked periodically, the frequency 
of the inspection being dependent upon the degree of accuracy 
worked to and the liability of the gauge to wear in use. 
When the “go” end of a gauge (which is made somewhat 
larger than the minimum diameter specified) has worn down 
to the drawing dimension, the gauge is passed on to the 
inspectors for use in inspecting the, work. This arrangement 
ensures that there is always an ample supply of very accurate 
gauges in the inspection department, because the wear on 
gauges used in the shops is much more rapid than the wear 
from use by the inspectors. Furthermore, each gauge has, 
by this method of working, a more extended life. Gauges are 
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Fig. 16.—AssEMBLY or B.T.H. 12-cYLINDeER POLAR INDUCTOR Type MAGNETO. 


withdrawn from the inspection department for very slight 
errors from drawing dimensions, and the cost of maintaining 
a large number of gatges within narrow limits of accuracy is 
naturally quite a considerable item. 

The finest limits worked to are for the hole in the contact- 
breaker cam and the end of the distributor brush spindle, on 
which the cam is fitted. These limits are :— 


Hole in cam ... Maximum diameter ... 13.005 mm. 
Minimum diameter ... 12.995 mm. 
Tolerance ... 0.01 mm. 

End of spindle ... Maximum diameter ... 12.995 mm. 
Minimum diameter ... 12.988 mm. 

Tolerance ... 0.007 mm. 


The B.T.H. Co. has recently developed a polar inductor 
type magneto, more especially for 12-cylinder working, 
although it is proposed to standardise an 8-cylinder machine 
of exactly the same design by simply changing the distribut- 
ing mechanism and gearing. This is the first 12-cylinder mag- 
neto to be developed and standardised in this country. Seve- 


: 
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Fic. 17.—B.T.H. Polar INpuctor TYPE MAGNETO. 


ral models have already been constructed and tested with 


entirely satisfactory results on engines in the test shop, as 
well as in the air. It is designed to give four sparks per 
rovolnHSA, and the 12-cylinder model runs at 13 times engine 
speed. 

The basic principle embodied in this design of producing 
the requisite flux reversals in a stationary laminated armature: 
circuit, by means of a rotating polar inductor co-operating: 
with fixed; permanent magnets, is a British invention made 
by Mr. T. B. Murray, of the Albion Motor Car Co., and first 
disclosed by him in patent specification No. 14,737, dated 
June 28th, 1906. This patent is now void. 

This magneto is inherently of much simpler construction 
than the sleeve inductor machine, because the sleeve inductor, 
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which is 


a very difficult part to manufacture, is replaced by 


a polar inductor so designed that it can be easily made, and 
which at the same time is a more rigid and reliable mecha- 
nical structure. Other features in the design combine greatly 
to simplify the mafiufacturing problems, and it is anticipated 


that, oth 
rise very 


er things being equal, the output of magnetos will 
considerably after the change over from one type to 


the other has been completely effected—a fact of vital im- 


portance 


at the present critical juncture. 


A sectional view of the machine is’ given in fig. 16. The 
polar inductor consists of a ‘‘ straight-through ’’ shaft made 


of non-m 
are first 


agnetic nickel steel, on to which two polar inductors 
pressed up against a shoulder, and then finally 


riveted in position to the shaft. The ends of the magnets are 
secured to two soft-iron pole-pieces, near the top of each, by 


means of 


screws. There is an extremely fine air gap between 


Fic. 18.—ComponentT Parts oF POLAR INDUCTOR MAGNETO. 


the inside face of each pole piece and the outside surface of 
the annular portion of the inductor which it surrounds. 

The magnet flux, therefore, passes through this fine annular 
air gap in a radial direction, and flows from one inductor to 
the other through the laminated armature circuit. The arma- 
ture windings are carried by a brass spool, which is secured 
to a laminated iron core, which, in turn, is fixed by means 
of two clamping screws to two upright laminated projections. 
These are fixed in the central casting which carries the pole 


‘pieces, a 


nd also provides the base of the machine. 


The contact breaker is operated by a four-part cam fixed 
to the end of the driving shaft. The contact breaker lever is 


specially 


designed so as to give a very low moment of inertia, 


and tests have shown that it will function satisfactorily when 


making 
ponds to 


16,000 breaks per minute. ~This’ frequency corres- 
a speed of 4,000 R.P.M. i 


The distributor is of special design, having three distinct 


32000 ? 


Fic. 19.—SpaRKING VOLTAGE AND ENERGY CURVES. 


tracks, two of which are the distributing tracks, each pro- 
vided with six segments. The brush-holder contains five car- 
bon brushes, and the safety gap is incorporated in the brush- 
holder and rotates with it. A gauze window is provided in 
the front of the distributor, and in consequence of the rota- 
tion of the brush-holder any products of ionisation have an 
easy chance of escape. This arrangement is much to be pre- 
ferred to a totally enclosed stationary type of safety gap, 
where the silent brush discharge is always liable to produce 
injurious results. 

A good idea of the general appearance of this magneto can 
be formed by referring to fig. 17, which gives an outside view 
of the machine, while the component parts are clearly de- 
picted in fig. 18. ; 

The magneto possesses excellent sparking characteristics at 
low speeds, as shown by the curve in fig. 19, which has been 
plotted from results of su actual test. The energy output, 
although not abnormally high, is very satisfactory for an 
inductor-type magneto. The curve plotted from the figures 


obtained 


by a calorimeter test is also given in fig. 19. 


It should be noted that the maximum energy output, which 
is reached at a speed of about 800 R.P.M., is as large as .072 


joule. | 
Specia 


] precautions have been taken in the design of the 


A 


EFFICIENCY (%) 
Ñ 
OUTPUT (WATTS) 
Cd 
INPUT (WATTS) 


magnetic circuit as well as in the choice of suitable magnetic 
material to ensure that the effect of eddy-current damping 
is reduced to an absolute minimum. As a result of this, the 
falling-off in the energy output as the speed is increased be- 
yond the maximum point on the curve is not very marked, 
and for the sake of comparison curve 3 (shown dotted), 
which has been plotted from the figures obtained on testing 
a 12-cylinder polar inductor-type magneto of American 
manufacture, is added. In this case the effect of eddy-current 
damping at high speeds is very pronounced indeed, and the 
energy output, which reaches a maximum of .065 joule at 
about 800 R.P.M., falls away to only .015 joule at 3,000 R.P.X. 
There is no doubt that by paying more careful attention to 
the design of the magnetic circuit as referred to above the 
characteristic of this particular magneto, so far as energy 
output is concerned, could be improved. 

Fig. 20 shows two curves, one giving the variation in the 
open-circuit primary voltage (R.M.S. value) with the speed 
and the other the variation in the short-circuit primary-current 


Fic. 290.—SHORT-CIRCUIT CURRENT AND OPEN-CIRCUIT 
VOLTAGE CURVES. 


(R.M.S. value) corresponding to the same range of speed. 
The open-circuit voltage curve is practically a straight line 
passing through the ongin, which confirms the view that the 
eddy-current damping in the magnetic circujt is extremely 
small. With most types of magnetos the open-tircuit primars- 
voltage curve shows a distinct drop with increase in ; 
due to the fact that the active armature core flux diminishes 
as the speed is raised. This drop is fairly pronounced in the 
case of the sleeve inductor-type magneto already described, 
as shown by the open-circuit voltage curve given in fig. 11. 

The short-circuit current, on the other hand, remains sub- 
stantially constant for all speeds above about 600 R.P.M., and 
this test, in which the magneto is run with the primary 
short-circuited through an ammeter of negligible resistance. 
is analogous to the case of an alternator running on short 
circuit. Every electrical engineer knows that in the latter 
case the short-circuit current is practically independent of 
the speed, due to the fact that the induced £.M.F. in the short- 
circuited winding varies in almost strict proportion to the 
reactance of the winding. 

The primary voltage kick at the instant of ‘‘ break’ was 
determined at different speeds by using a Kenotron in con- 
formity with the method of testing previously referred to. 
The voltage increased with the speed up to 3,000 R.P.M., very 


- rapidly at first, but not so rapidly at very high, speed 


Abnormally high voltages were measured, these g con- 
siderably in excess of any figures that the author has been 
able to obtain by testing in the same manner any rotating 
armature type of magneto. When the ratio between the 
primary and secondary turns is taken into consideration, one 
is led to the conclusion that at the instant when the high- 
tension spark is initiated an abnormally high voltage 19 ın- 
duced in the secondary, this voltage being greatly in exces 
of any figure that has been previously assumed. 

The input, output, and efficiency curves are given in fig. 2. 
The input curve has been plotted from the values of the power 


24 8 
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Fic. 21.—Input, OUTPUT, AND EFFICIENCY CURVES. 


required to drive the magneto at different speeds a8 messured 
by an electrical method, while the output curve 18 cau 
from the spark energy curve given in fig. 19. The efficséncy 
curve has been calculated in the usual manner, and 18. 
stantially in agreement with the curve for the type - 
magneto given in fig. 13. 

(To be continued.) 
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A MAGNETIC STEEL BAND DRIVE. 
By P. L. WESTON. 


(Abstract of paper read before the ELECTRICAL ASSOCIATION OF 


AUSTRALIA, N.S.W. SECTION.) ‘ 
EXPERIMENTS made by the author in 1908 showed that mag- 


netic pulleys could be devised which would efficiently attract 


steel bands as thin as 0.03 in. In 1916 he resumed the experi- 
ments, and found that good magnetic adhesion could be 
obtained with band thicknesses of 0.015 in. and upwards. 
The pulleys were 9 in. in diameter, and contained a single 
magnetic circuit, formed by two disks 25 mils thick with a 
winding space 1.75 in. deep and 40 mils wide, the current 
being led in through slip-rings. The total face of the pulley 
was 90 mils wide, and brass checks were provided. The 
band was è in. wide and 15 mils thick. The pulley centres 
were 20 in. apart, and the pulleys were run at 1,500 R.P.M. 
for 300 hours, with a net difference of tensions of 20 lb. 
Slip took place when the difference of tensions was 45 to 50 
lb., with 60 ampere-turns excitation, representing 5 watts 
for each pulley, and the tension in the slack side practically 
zero. The coefficient of friction was 0.265, and there was 
no appreciable wear on the band or pulleys. „Up to 47 lb. 
difference of tensions the measured slip was almost identical 
with the normal calculated creep of the band due to stretch- 
ing of the driving side of the band. : 

In another experiment, driving from a 10-in. pulley on a 
steam turbine to a 27-in. pulley at 29-in. centres, width of 
active face of pulley 80 inils. a band $ in. wide and 20 mils 
thick transmitted up to 20 H.p. at a turbine speed of 4,200 
R.P.M., corresponding to a difference of tensions of 60 lb. The 
excitation of the small pulley was 50 ampere-turns, and that 
of the large pulley 12, the total power consumed being 25 
watts. - 

The author discusses the theorv of the drive. and shows 
for a 15-mil band on a 10-in. pulley, with an are of contact of 
150 deg., and a slack side tension of 50 lb., the maximum 
difference of tensions will be about 400 Ib. A normal work- 
ing value would be 250 lb., making the bending stress 45,000 
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Fic. 2.—SeEcTION OF MAGNETIC 
PULLEY. 


Fic. 1.—SECTION or STRIP. 


lb. per sq. in., and the direct stress 20,000 lb. per sq. in. 
Advantages are gained by using thicker bands. For bands 
of ordinary band-saw steel with silver-soldered joints, if the 
ratio of band thicknesses to pulley diameter does not exceed 
1/1,000, a life of many millions of bends may be expected. 
For a 24-ft. band at a band speed of 10,000 ft. per minute, 40 
million bends over the smaller puHey represent 1,600 hours’ 
running; such a band 1 in. wide would transmit 50 B.H.P., 
and would cost, say, 10s., so that on a life of 1,000 hours the 
cost of band renewals would be insignificant, while power 
would be saved owing to the unusually hagh efficiency of the 
drive. The satisfactory endurance of band-saws with ordi- 
nary silver-soldered joints under very strenuous conditions 
leaves no doubt as to the endurance of similar steel bands 
for power purposes. For very high-class drives welded bands, 
or endless bands rolled from a solid ring of steel, might be 
worth while, and probably the best material would be an 
alloy such as chrome vanadium spring steel, which would 
have an extremely high elastic limit when rolled in such 
thin sections and suitably tempered. 

For the smaller pulley of a combination the construction 
adopted is virtually a double-threaded screw with rectangular 
threads of small pitch and relatively deep grooves, as shown 
in section in fig. 2.: This construction could be readily made 
up of two helices of iron strip, of the section shown in fig. 1, 
rolled in conical rolls to tbe required pulley radius, and 
riveted together to form the pulley rim. In general, the pole 
thickness will be from twice to two and a half times the 
band thickness, and the inding spaces can be 40 to 50 mils 
wide and 0.7 to 1.5 in. deep. With these proportions 60 
ampere-turns will usually give sufficient excitation, and the 
magnetising watts amount only to a small fraction of 1 per 
rent. of the power transmitted. -For the larger pulley of a 
combination, Owing to the longer arc of contact, the mag- 
netic circuits can either be reduced in strength or more 
widely spaced. Fig. 3 shows a design in which the active 
soles are narrow zones of one polarity formed of iron disks 
r segments, alternating with wide zones of the opposite 
yolarity. To increase the width of both N and S pole faces 
s inefficient, since the adhesion varies as the square of the 


flux density, and hence good attraction is secured only if the 
density of flux in the pole face is fairly high. 

In a suitable design the sum of magnetising watts and the 
loss due to creep can be generally made from .2 to .5 per 
cent. of the transmitted power. Other losses comprise wind- 
age, hysteresis, and eddy currents, and increased friction of 
bearings. Hysteresis and eddy-current losses are found to 
be very small, and the remaining losses are almost negli- 
gible. It can be concluded, then, that an overall efficiency 
of well over 99 per cent. can be obtained, and 99.5 per cent. 
seems quite attainable. 

Owing to the extremely small values of the slip, the rate 
of wear can only be quite small, as proved by test. 

The band speed in general should be kept as high as pos- 
sible, subject to the limitations of safe pulley design, to 
resist centrifugal force. At speeds over 10,000 ft. per minute 
for pulleys of small diameter, and above 15,000 ft. per mmute 
for larger pulleys, the effect of centrifugal force in the band 
may have to be considered. 

In the Eloesser drive, steel bands from 1 to 8 in. wide are 
run on cork-faced pulleys. The conditions laid down for 
successful working are (1) that the initial tension is to be as 
high as possible, without overstraining the band; and (2) 
that the pulley diameters are to be as large as possible. 

The cork face is stated to give a value of „ = 0.28, while 
a bare cast-iron pulley at first gave a value of 0.27, but 
afterwards was stated to become polished and gave a lower 
value. This polishing effect has not yet been found by the 
author in any of his tests to lower the value of x. 

While- the Eloesser drive appeared to give in suitable cases 
very good results as regards capacity and efficiency, it seems 
to have failed in the matter of durability, being handicapped 
by a mechanical joint, which is bound to introduce local 
bending stress in the region of the joint where fracture will 
eventually occur. The only patentable part of this drive 
seems to be the joint, so it is obvious why the promoters of 
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Fic. 3.—SECTION oF LARGER PULLEY. 


this drive did not discard a mechanical joint in favour of the 
well-tried band-saw joint, which has the great merit of pre- 
serving the uniform section of the band. 

While the magnetic drive appears to have a very large scope 
of application, it is particularly suited to deal with a difficult 
class of heavy drives in which a fluctuating load has to be 
transmitted with a large reduction ratio. A typical example 
would be a large ammonia compressor, driven by a gas engine 
or electrie motor. Take, for example, a 250-H.p. drive of 
this nature, for which, at present, rope driving would be the 
most frequent practice. Using lł-in. ropes, the usual rule 
of 30 diameters for the minimum size of ‘pulley makes the 
smaller pulley not less than 45 in. Now, on a 45-in. mag- 
netic pulley an 18 gauge band, 2 in. wide, will comfortably 
transmit the load at a linear speed of 5,000 ft. per minute. 
For the same speed and pulley diameters four 14-in. ropes, or 
a 2l-in. double leather belt, would be required. The band 


` would effect a saving on the length of drive of about 18 ft., 


and about 13 H.P. of losses as compared with the belt, and 
about 26 H.P. as compared with the rope drive. 

In general, the large capacity, high efficiency, adaptability 
to high speeds and short centres, low first cost, and small 
slip of the band drive will suggest numerous applications of 
this form of transmission. l 

A number of problems in connection with this drive re- 
quire investigation, and further tests are in progress. One 
interesting development is that by means of a simple attach- 
ment for measuring the creep of the band the power trans- 
mitted can be accurately ascertained. 


Magneto v. Battery Ignition for Petrol Motor 
Vehicles.—It is interesting to learn from New York that, following 
a period in which battery ignition in conjunction with electric 
lighting and engine-starting sets has been so popular in motor- 
car manufacturing circles in the United States, there is now 
apparently a reversal of technical opinion on the subject, and 
present tendencies indicate a return to greater popularity of a 
separate magneto for ignition purposes. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


FRANCE AND ALGERIA.—In pursuance of an agreement 
between the British and the French Governments, licences 
will be issued by the French Customs Oflice in London, upon 
application by the exporter in this country, for the importa- 
tion into France and Algeria of goods of British production 
or manufacture which are included in the list of articles prohi- 
bited to be imported into those countries, with the exception 
of (a) goods included in List 3, published with the Decree 
of April 13th, and subsequently amended by the Decree 
of May 12th (c.f. the ELectrricaL Review of June Ist), which 
are placed under the control of the Inter-Departmental Com- 
misston on Metals and Munitions of War; and (b) certain 
specified goods (textiles, soap, oils, &c.). 

In the case of goods falling under (a) and (6), applications 
for import licences must be made by the importers in France 
and Algeria to the competent French authorities, and informa- 
tion on the subject can be obtained by British exporters from 
the Board of Trade Office in Paris, No. 10, Place Edouard VII. 

The following procedure has been laid down for the issue 
of French import licences in London for “ prohibited ° goods 
not of the excepted classes :— 

The application for a licence must be drawn up strictly in 
accordance with the prescribed form, and be forwarded in 
triplicate direct to the French Customs Office, Bank Build- 
ings, Kingsway, London, W.C.2. To one of the three copies 
must be attached a separate certificate, signed on behalf of 
the Chamber of Commerce of the district or town in which 
the merchant concerned carries on his business, and attest- 
ing that the goods are the produce or manufacture of the 
United Kingdom. ; 

[A copy of the prescribed form of application, and a sug- 
gested form of certificate of origin, were published in the 
Board of Trade Journal for September 13th. It should be 
borne in mind that the arrangements referred to above in 
no way affect the necessity of obtaining a British export 
licence in respect of such articles as are prohibited to be 
exported to those countries. ] | 

A new Decree has been issued, which contains a re-classifi- 
cation of goods for the purposes of import prohibitions. 
Goods are now divided into seven categories, called respec- 
tively Lists A, B, C, D, E, F, and G. List A consists of 
those goods which are admitted without licence. In Lists 

to G the goods are classified according to the authorities 
which are to advise as to the issue of import licences. The 
text of the various J.ists may be consulted at the Department 
of Commercial Intelligence, 73, Basinghall Street, E.C. 2. 


UNITED STATES OF AMERICA.—According to a Trea- 
sury Circular, trade samples intended solely fer use in solicit- 
ing orders for goods may now be imported by ordinary mail 
In unsealed parcels, which, however, must be plainly marked 
abroad with the words *“ Trade samples of ,......... . subject to 
examination by United States Customs Officers.’? Samples 
sent on approval may not be sent in this way. 

The exportation (except under licence) of various classes 
of goods has been prohibited by Proclamation. The list of 
Hoods includes wireless apparatus, electrical equipment, 
copper, lead, tin, nickel, aluminium, zinc, plumbago, and 
platinum. 


-v 


ITALY.—The Italian Government has recently taken steps 
to terminate at the end of this year the various Treaties with 
foreign countries which fix rates of duty on certain classes of 
goods, thus leaving the Government free to revise the Tariff 
as may be found desirable. This revision has been under 
consideration by a Royal Commission, which is to present its 
report very shortly. The Commission has already issued 
important recommendations, which include the adoption of 
a double Customs Tariff, one with heavy duties on the goods 
of countries not granting favourable treatment to Italy, and 
the other with more moderate duties for goods of other coun- 
tries. Anti-dumping legislation is recommended, and it is 
also suggested that the Customs régime of the Italian Colonies 
should be determined by special regulations. 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. Tompson & Co., 


Electrical Patent. Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


14,105. “ Mine signalling apparatus.” W. MILLAR. 
14.107. “ Locking electrical spigot-and-socket 
October lst. (Australia, November 10th, 1916.) 
14,120. “ Insulators for telephone, &c., wires.” T. TayLor. October ‘Ist. 
14,165. ‘* Audion or lamp relay or amplifying apparatus for wireless tele- 
graphy, &c.” M. Latour. October Ist. (France, September 30th, 1916.) 


14,169. “ Apparatus for preventing dead lines at line crossing or junctions 
on electric tramways.” W. J. Fence. October Ist. 


14,171. “ Thermostatic circuit closers.” A. M. D. S. Greaves. October Ist. 
14,181. ʻ“‘ Apparatus for use with searchlights.” P. Cowprey. October 2nd. 
14,187. “ Electric hand-lamps." M. J. Raine & T. TayLor. October 2nd. 


October Ist. 


unions.” W. STEWART. 


_ 19th, 1916.) 


- Electric Co., U.S.A.) 


14,194. “ Electrolytic process to recover metal from scraps.” E. Popes. 
October 2nd. 


14,197. “ Electrical apparatus for internal-combustion engines.” J. Biur. 
October 2nd. (U.S.A., November 24th, 1915.) 

14,201. “ Electric welding apparatus.” R. F. Woopscrnx. October 2nd. 

14,210. “Automatic control of ¢lectrically-opcrated feed-reel brakes.” H.V. 
James. October 2nd. 


, 


14,215. “ Electric furnace control apparatus.’ British THoxsos-Hovstox 


Co, (General Electric Co., U.S.A.) October 2nd. 


14,254. “ Telegraph, &c., signalling systems.” T. B. Dixon. October 3nd. 
14,286. ‘ Process for electro-deposition of metals.” A. A. Lockwooo, 


October 3rd. \ 

14,309. “ Electric storage batteries or accumulators.” 
Co. & J. C. Woop. October 3rd. 

14,335. "“ Method of depcsiting chromium electrolytically from its chemical 
sults single or compound.” E, E. Burnett. October 4th. 

14,341. *“ Fusible metal, &., cores or mandrels for electro-deposited metal 
tubes, &c."" C. H. Parker. October 4th. i , . 

14,348. “ Magnetic separation of metals or magnetic bodies from cil flowing 
through oil circuits." D. Brown & Sons anp W. H. Cuun. October 4th. 


FULLER ACCUMULATOR 


14,350. “ Electric transforming and converting apparatus.” Brins THox- 
son-Houston Co. (General Electric Co., U.S.A.) October 4th. 

14,360. “ High-frequency spark gap.” A. C. GUNSTONE & G. Pearce. Octe 
ber 4th. 

14,361. * Rectifier for mercury interrupters.” A. C. Gensrone & U. 
Pearce. October 4th. 


14,369. " Electric motors.” H. L. Tanner. October 4th. (U.S.A, July 


14,373. ‘ Pocket flashlamps.” C. S. Croake & H. J. CLoake. October ath 
14,392. “ Fusible mandrels for copper, &c., electro-deposited tubes.” Law 
LOUGH Rapiator & EncingeriING Co. October sth, 

14,393.‘ Incandescent electric lampholders.” M. H. GoLpstose. Octoler 
th 


14,399. *" Electric torch apparatus.” R. Cusnion. October 5th. 

14,400. ©“ Method of operating self-starters for motors propelled by interns: 
combustion enyines."" E. E. Moris. October oth. ; 

14,402. “ Spark plugs.” H. L. Bouprrav & J. A. pe Vineiss. 
(U.S.A., June 2nd.) 


October J, 


14,421.“ Electrical transformers, &c."" SMMENS SCHUCKERTWERKE, Ortoler 
oth. (Germany, December 2nd, 1916.) p 

14,412. “ Localisation of faults in electrical conductors.” J. E. Tarw». 
October Sth, i “ i 

14,424. “ Apparatus for detecting variations in magnetic fields. D. K 
Morris. October Sth. 

14,430. “ Magneto-electric ignition apparatus.” Akt. Ges. Byows, Bovesi 
et CE. October 5th. (Germany, October 31st, 1916.) > ; 

14,437. “ Electric primary cells.” KR. Pearson. October 5th. 

14.446. “Electric motors. C. W. DURNFORD, AND Susmeksiae & J.I. 
Morors, Ltp. October 5th. 

14,451. ‘“Dynamo-clectric machines. C. W. DURNFORD, AND SURMERSIES 
AND J. L. Motors, Lro. October 5th. A 

14,455. “ Electric pulley blocks.” Exrcrric Puttey Brock Co. & H. R. 
Smith. October 6th. 


October fth. 
October &b. 


14.458.  ‘* Electromedical coils.” M. H. Gorpstone. 

14,481. “Sparking plugs.” J. Courter & P. COURTIER. 
(France, October 7th, 1916.) 

14,484. "Material for electric 
same.” J. INcer. October 6th. 


resistances, &e., and method of preparng 


14.493. “Incandescent electric lamps and !ampholders." A. J. H. Gua 
October 6th. 
(eee ED 


i “PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications wi. oC 
printed and abridged and all subsequent proceedings will be takes. 


A914. 


PHONOGRAPIIC RESPONDING AND RECOKDING DEVICES FOR USt EVR 
Sceelau. June 30th, 1913. 


1916. 
8,473. Macuing SWITCHING TELEPHONE EXCHANGE S\oTEMS. 
Co. & L. Polinkowsky. June 5th, 1916. (109,456.) 
12,505. Rapio TRANSMITTER Systems. L. de Forest. 
(101, 415.) 


14,44). 
TrELEPITUNES. F. 


West rn Eai 


September 4th, Me 


12.687. Exvectric Furnaces. J. O. Boving. September 7th, 1916. Cogs 
application, 2,807/17.)  (109,465.) f , A 
"PE 906. Automatic FORGING APPARATUS. A. W. Morris. September 12. 
1916. (109,475.) sg ene 

13,121. CHarcinc Systems FOR Storace Barterres. British Thoms 


September 15th, 1916. NAAN. 


Houston Co. (General Electric Co., U.S.A.) ae 


13,181. SELENIUM AND LIKE SENSITIVE Cels. M. Martinez. 
1916. (109,486.) 

13,443. DYNAMO-ELECTRIC MACHINES. 
101,554. , eee 
sr COMBINED EL@prric Stoves AND Toasters. H. A. Rice. 3?! me 
Wd, 1915. (101,634.) 

L746. Enecrric SIGNALLING SYSTEMS. R. 


Anschutz & Co. September 22nd. is 


: wee 
Lambourne. September + 


916. (Cognate application, 1,233/17.) (109,325.) aoe 
ve sain LIN, ay S. Portham. October 16th, 1916, bee 
15,350. Spark Puc. M. C. E. Bundy. November 2nd, 1315. ae 
16,008. METHOD OF AND PROCESS FOR MAKING MAGNETIC MAyENT a a 
Thomson-Houston Co. (General Electric Co., U.S.A. November Xh 4% 
(109,528.) 


: SIN “GS INTERNS 
16.855. METHOD OF AND MEANS FOR COOLING THE SPARKING Pit GS OF or 
compusTION ENGines. A. E. Lamkin. November 24th. 1916. ae 
17.034. APPARATUS FOR AUTOMATICALLY SIGNALLING AND STORING : We 
TRAINS FOR THE PREVENTION OF COLLISIONS. A. Manciati. Juy =ni. 
08,299. A R 
Ea. GLass-BLowING Apparatus. British Thomson-Housten Ce. (Gert 
’ December 5th, 1916. (109,544) l ne 
17,983. PRODUCTION AND MAINTENANCE OF Hien VACUA AND T als 
tios or Nosle Gases. British Thomson-Houston Co. (General E'ectr: 
U.S.A.) December 14th, 1916. (109,358.) ss gies 
18,005. MachINES FOR MAKING Battery Cups, axnp THE MeTHe 
FacTURE. S. L. Casella. December 23rd; 1915. (102,952.) PRES 
18,341. DRIVING ARRANGEMENTS OF Erectric Motors. G. Jones. 1 
21st, 1916. (109,367.) 
1917., ee 
937. SELF-STARTERS FOR INTERNAL-COMBUSTION ENGINES. C Fett 
5th, 1917. (109,372.) i 
a TEUR FOR INTERNAL-COMBUSTION Encixes. C. F. LA 
: 5th, 1917. (109,373.) aie, E 
ya BeeciRic Ban E DEVICES FOR INTERNAL-COMBUSTION ENGINTS. 


i : th, 1917. (109,376.) . an 
TT. alae ae Piec ron iaeksai-cowsosrion Encines. W. C X 
th, 1917. „403. Ee 
ayy sel seen ¥ Benedix. March 29th, 1917. on 
4.560. Excing Starter. V. Benedix. March 29th, 1917. Ti T 
6,255. CONTROLLERS FOR Ece@rric Moror Crecvtts. Igranic ais 
(Cutler-Hammer Manufacturing Co., U.S.A.) May 2nd, 1917. | 
103,441.) (109,418.) 


Wee 
7'409. Coxtro. Device or GOVERNOR FOR Rotary Pumps. G R) 
and J. G. Weir. May 28rd, 1917. (109,421.) 
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INSTITUTE FOR DISCOVERIES 
AND INVENTIONS. 


AN 


© Tue ideas of inventors,” says E.T.Z., ‘* represent 
not the least interest on the capital formed by a 
people's spirit of enterprise, and an Institute for Dis- 
coveries and Inventions is an economic necessity.”’ 
During the war, all the principal countries concerned 
have arranged to make full use of ideas submitted to 
a central committee, and to analyse and develop 
these, however unpromising they may appear in 
their original forms. What is needed is a permanent 
organisation to render similar service to the nation 
after the war. The raw materials section of the 
German War Ministry has been established as a 
permanent authority, and therein E.7.Z. sees the 
modest beginnings of an “Economic General Staff,” 
which will organise and control a comprehensive 
scheme of econoinic mobilisation. 

The Kaiser Wilhelm Gesellschaft, the Material- 
prufungsamt (for testing materials), and the re- 
search departments of colleg yes and large firms are 
milestones on the path of technical progress. The 
Jubilee Foundation of German industry and the Bach 
Foundation for technical and scientific research are 
only a couple of examples of the rich resources avail- 
able. The standing committee of the German Union 
for developing foreign trade, and securing the inter- 
ests of industry and commerce in the central adminis- 
tration of Germany, deals with concurrent problems. 
A promising commencement in the utilisation of ex- 
perience, ideas, and observations is to be seen in the 
fact that the staff of the War Department is acting 
as an exchange, and that the chairman of the Ger- 
man Union of Technical and Scientific Associations 
has arranged for interchange of views and require- 
ments between industrial technical interests, and the 
scientific laboratories of the colleges. 

The basis of the proposed Erfindungsinstitut in- 
cludes statutory organisation and the support of the 
principal professional institutions. Ideas and pro- 
posals submitted to the new Institute would be 
examined carefully, developed as far as possible in 
laboratories (new or existing), and then distributed 
to and utilised by the industries concerned. A due 
proportion of net profit would be reserved to the 
original inventor. The end in view is intelligent 
fusion on a broad social basis of the functions of pri- 
vate concerns for developing patents, and the ideals 
of a State department serving the common weal. 

What has already been done along these lines in 
this country is known to our readers so far 
as it is wise to publish details during the war. There 
is still room for further advance and improvement, 
but we have already done much in the way of Im- 
perialising raw materials and developing industrial 
reseatch and manufacture. Such movements have 
been prosecuted at least as vigorously in our Over- 
sea Dominions as at home. “The achievements of 
peaceful industrial research in the U.S.A. have been 
worthily continued and extended in the war organi- 
sation of that country. Committees for war indus- 
try did sterling service in sifting and developing in- 
ventions in Petrograd and Moscow before the revo- 
lution, and it is to be hoped that their activities will 
be extended further during the war, and continued 
thereafter to the benefit of Russian industrial and 
economic development. 

A Commission of the Académie des Siener is 
eine for the immediate establishment of a 
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national laboratory of physics and mechanics to 
serve home industries by research work and by 
developing inventions. Finland, Sweden, and 
Switzerland are displaying similar activity and enter- 
prise; and for the same general purposes Japan has 
founded the Rikagaku Kenkyusho Institute with 
£196,000 capital and an annual‘State subsidy of 
£2,450. In Vienna the Technical Research Depart- 
ment is working with good results, and there are 
“a number of new, specifically Austrian organisa- 
tions ” as well. : | 
Germany reckons upon ‘“‘the sort of Chinese Wall, 
which has been placed round all the great Powers 
by the war, being dissolved by the resumption of 
international traflic after peace is declared. Wise 
domestic transition policy will prepare for this 
change. Commercial treaties, patent laws, and 
economic measures-will need reconstructing, and 
the spirit of invention must be kept mobile.” An 
institute for discoveries and inventions should cer- 
tainly be regarded as an economic necessity by 
every great Power from now onwards, but, as for 
the rest, the deeds and lessons of the war cannot 
lightly be forgotten, and Germany is likely to find 
that the Allies’ Wall is long, high, and durable. 


TuE recent demonstration, in 
London, of motor vehicles equipped 
for operation on coal gas is a strik- 
ing tribute to the efficacy of a little 
vigorous pushing of even an undesirable thing. 
There were present, according to the Westminster 
Gazette, ‘‘ motor cycles with canopy-like tops filled 
with domestic gas, a lorry for heavy haulage whose 
overhead envelope took the form of a miniature 
Zeppelin, and a private motor car whose seven- 
shillings’ worth of gas was carried separately ina 
bulky container on a special trailer hooked on to 
the rear of the vehicle; a converted eight-seater Ford 
carried its charge of gas compressed in cylinders on 
the side running boards, while to a lordly landau- 
lette was tacked on a single-wheel auto-trailer with 
a nest of gas cylinders.” Needless to add, these 
excrescences have come about solely owing to the 
shortage of motor spirit and the dire necessity for 
finding some substitute fuel for internal-combustion 
engined cars. But, though we regard the coal-gas 
driven car and its attendant paraphernalia as a make- 
shift, it is evident that some motoring circles attach 
considerable importance to future possibilities in 
this direction, no doubt having in mind a probable 
shortage of liquid fuel for some years to come, and 
it is, therefore, of interest to examine the present 


The 
Gas-driven Car. 


possibilities of this development,, which has received . 


the blessing of certain motoring contemporaries, 
who, incidentally, have in the past extended a none 
too friendly hand to the battery-driven vehicle. 

-= From published data it would appear that a gas- 
bag capacity of 450 to 500 cu. ft. is the practical limit 
for vehicles of the *bus type, and this represents 
about 14 miles running, while a taxi-cab 1s assumed 


to carry 120 cu. ft. and travel Io miles, so that. 


liberal gas-charging facilities would be a sine qua 
non. There is the alternative of using compressed 
gas, though the stability of coal-gas under consider- 
able pressure has to be considered, and steel con- 
tainers are both weighty and expensive, even if 
obtainable, while an experimental rubber container 
measuring 4 ft. 6 in. by 1 ft. 3 in., for 1,800 Ib. 
pressure, contains only a normal 500 cu. ft. of gas, 
equivalent to, say, from 14 to 40 miles’ running on 
the basis already mentioned. Moreover, unless the 
car engine can be adapted to work a compressor, 
independent charging apparatus would be required, 
considerable expense being involved either way. 
We have laid stress 6n the limited mileages which 
attach to the use of coal gas for vehicle propulsion, 
because it is precisely on this point that our motor- 


_ familiar with its nature and origin. 


ing contemporaries have in the past condemned the 
electric vehicle—which, whatever its limitations, 
has never suffered from such a severe mileage handi- 
cap as the coal-gas driven vehicle apparently will. 
The electric vehicle with a normal commercial 
range of 40 to 60 miles on one charge, and the 
proved capability of increasing this distance to 100 
miles without introducing abnormal constructional 
features, not to mention its use of still cheaper fue! 
—roughly one-third cheaper, is obviously far ahead 
of the new ‘“‘hybrid’”’ which our motoring friends 
are so assiduously cultivating. 

Mechanical traction is an indispensable factor ot 
the present day, but, under existing conditions, the 
petrol engine is a millstone round the necks of those 
who depend on spirituous fuel, and if they use gas 
in its stead it is a case of ‘“‘ needs must when the 
devil drives.” 


ce eee Sarees —_ 


ALTHOUGH the term “ Lumen” 
has been adopted by the leading 
“manufacturers of Great Britain—as 
well as of the United States and Canada—for rating 
the luminous output of a lamp, in place of the 
candle-power (which, in point of fact, im no wav 
measures the output), like all such innovations, it 
may present some difficulties to those who are no: 
It may be help- 
ful to electrical readers to point out the analog 
which exists between it and the flux from a magnetic 
pole. 

The intensity of the magnetic field near the pole 
of a long straight magnet of given strength vanes 
in magnitude inversely as the square of the distance 
from the pole, and the direction of the magnetic 
force varies from point to point; similarly, the in- 
tensity of illumination due to a lamp of given candle- 
power varies inversely as the square of the distance 
from the lamp, and the direction of the light-ravs 
varies from point to point. But in most practica 
applications of magnets, it is not the intensity of the 
field or the direction of the force that is of impor- 
ance—the quantity which it is usually necessary te 
know is the total magnetic flux proceeding from the 
pole in whatever direction, and this is equal to th 
strength of pole multiplied by 4 ~. In the same 
way, the important quantity in the case of a lamp* 
not its candle-power in a given direction, but tt: 
total amount of light which it produces; and this: 
similarly obtained by multiplying the mean valt 
of the candle-power in all directions (3.e., the mea 
spherical candle-power) by 4 x. The result in th 
former case is the number of lines of force procee: 
ing from the magnet pole; in the latter, the numb 
of lumens generated by the lamp. The dynam 
designer has no use for the “ strength of pole” r 
his machines; he never gives it a thought—at 
similarly, the illuminating engineer is not concer 
with the candle-power of the lamps that he use: 
What he wants to know is how much light a lar: 
gives out; the candle-power is no guide to th: 


The Lumen. 


quantity, but the rating in lumens gives it to him « 


once, and without any calculation or guess-work. 
In the same way. the old expression “ watts pe 
candle ’’ was an illusory means of expressing tt: 
efficiency (or, more correctly, the ‘‘ inefficiency ™ " 
a lamp, depending as it did upon the type of lar 
and the mode of measurement; the rating * 
‘‘ lumens per watt,” on the other hand, is a tt 
criterion of efficiency, and is independent of t: 
method of measurement. The lumen ie t 
amount of light which will illuminate 1 sq. ft © 
surface to the intensity of 1 ft.-candle; knowing i 
area to be illuminated, and the intensity of illum: 
tion desired, the number of lumens required, 2 
hence the number of lamps of a given pattem. “ 
at once obtained in the simplest possible wa- 
namely, hy multiplying the two factors together. 


æ 
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THE FIXATION OF ATMOSPHERIC 
NITROGEN, 


(Concluded from aye 365. 
Processes and Policies, —F lorentin summarises the relative 
> costgand merits of fixation processes at present in industrial 
> nse, as follows :—Arc oxidisation processes yield nitric acid 
- directly, but their overall efficiency is low (1 KW.-year 
. yielding only 1,100 lb. of nitric acid, corresponding to 
. 244 lb. of fixed nitrogen). This limits their commercial 
. application to sites where there is cheap and abundant water 

power. The Haber process is far more effcient, aud is 

therefore suitable for any country (e, England and 
= Germany), where there is little or no cheap water power. 
Producer gas from waste coal or lignite yields cheap 
current for drifing the gas compressors (say, 0°2d. per unit 
down to 64s. per KW.-year). The cyanamide process yields 
990 lb. of fixed nitrogen per KW.-year, more than four times 
the yield of the arc process, but still requiring cheap power 
in order to compete with the Haber process. The Nerpek 
process yields pure alumina and ammonia, both useful 
products ; the energy consumption is low, and only partially 
chargeable to the ammonia, but the process must be used 
to a greater extent before its merits can be assessed 
definitely. | 

The energy consumption per lb. of nitrogen fixed by 
various processes averages as follows (Kroczek) :— 

kw.-hour per lb. H.p.-hour per 1b. 


Kowaleky-Pauling _... ses 32°5. $35 
Birkeland-Eyde sae sis 28°3 380 
Schonherr Sa ve ane 27°0 300 
Calcium cyanamide ... nae 11°0 14°7 
Serpek (Kroczek) aes Mee 5'5 7°8 

„ (Florentin) ... iia T3 98 
Haber e sie sila ? ? 


On a pre-war basis, the price per lb. of nitrogen in various 
compounds was :— Sodium nitrate, 6°3d.; ammonium 
sulphate and calcium nitrate, 6°5d.; calcium cyanamide, 
öd. These figures are only comparative. 

In Germany three fixation processes (are oxidisation, 
synthesis of ammonia, and cyanamide) are in competition, 
and the ton of ammonium sulphate costs about £6 2s. by 
= the Haber process and £6 9s. from cyanamide, correspond- 
ing to 8łd. and 3d. per lb. of nitrogen. However, in 
1916, the Bundesrath fixed the maximum price for nitrogen 
at 7°85d. per lb. ; and the price of nitrogen in France was 
7°55d. per lb. as nitrate and 7°35d. per lb. as ammonium 
sulphate in 1913, corresponding figures for 1916 being 
11°65d. and 11°2d. per lb. of nitrogen. Whatever the 


German costs may be, there is no doubt that the B.A.S.F. . 


(operating the Haber process) counts on meeting success- 
fully any home or foreign competition, and is, therefore, 
opposed to the “nitrogen manopoly” proposed by the 
cyanamide groups, who feel less sure of their ability to 
compete with Chilean and Norwegian nitrates. 

The Haber process is almost certainly the most efficient, 
and it furnishes very pure ammonia, which is easily and 
efficiently converted to nitric acid or nitrate. On the other 
hand, arc processes, the cyanamide process, and the Serpek 
process use simpler equipment, need much less skilled 
supervision, and can compete with the Haber process where 
energy is cheap. 

Redueed to a nitrogen basis, the world’s production in 
1913 and 1915 was approximately as follows : — 

l 1918. 1915. 


Tonsof Percent. Tonsof Percent.. 


nitrogen. of total. nitrogen. of total. 
Arc oxidisation process ... 16,915 20°2 27,570 10 


Haber process ... <.. 7,300 8'7 54,430 20 
Cyanamide process ... 59,490 71 190,000 70 
83.705 272,000 


The 1916 output by the Haber and cyanamide processes 
was, doubtless, much greater, and the total output much 
above 300,000 tons of nitrogen, z.e., equal to, or more, than 
the equivalent of the whole Chile nitrate output for the year, 

American Views and Estimates.—Valuable data con- 
‘cerning production costs and pertinent suggestions as to the 
best method of developing a synthetic nitrate industry 
are given by Dr. T. H. Norton* in discussing American 


* Scientific American, pp. 394, et seg., April, 1917. 


sources and consumption of nitrates and the effective 
application of the £4,000,000 appropriation made by 
Congress in 1916 for the construction and organisation of 
Government works for producing nitrogen compounds suitable 
for military and general economic needs. Norton considers 
three main sources of combined nitrogen, viz., Chile nitrate, 
ammonia, and nitric acid. In 1908, America consumed 
325,000 tons of Chile saltpetre, compared with 650,000 
tons in Germany, 280,000 tons in France, 220,000 tons 
in Belgium, and 105,000 tons in the United Kingdom. 
Ammonia is available (1) as a by-product in coal gas and 
coke manufacture ; (2) as a leading product in the distilla- 


tion of lignite or in Mond plant producing power gas, tar, 


and ammonia from coal or peat; (3) by recovery from 
organic refuse : (4) by production from calcium cyanamide : 
(5) by synthesis from N, and H,, using the Haber process. 
Nitric acid may be obtained (1) from Chile saltpetre ; (2) 
by the are process for oxidising atmospheric nitrogen—an 
American process (Rankin) of considerable promise as 
regards yield and general economy is emerging from the 
experimental stage ; (3) by oxidising ammonia, using the 
Ostwald process. 
Quotations for 95 per cent. Chile saltpetre ranged from 
1:075 to 1:285d. per lb. at New York between 1911 and 
1913 ; last spring the price was 1°9d. per lb. A heavy export 
duty is levied by the Chilean Government, so that in this 
and other directions the price of Chile nitrate could be 
reduced materially to meet competition. When obtained 
as a by-product, ammonia may be sold at slightly above 
the interest cost on the reyovery plant, plus the cost of 
operating the latter. When ammonia is a leading product, 
the cost depends on the cost of materials used. and on the 
return from other products. Cyanamide made at Niagara 
Falls and consumed in the U.S.A. to the extent of more 
than 30,000 tons per annum, was valued at £11 4s. per ton. 
The cost of production of the cvanamide with current at 
£2 10s. per H.P.-year is £6 14s. per ton. The production of 
1 ton of anhydrous ammonia requires the use of 4°12 tons 


of 20 per cent. cyanamide (costing £27 12s.). Add to this, — 


£7 4s. for manufacturing costs, and the total cost becomes 
£34 16s. per ton of ammonia. Norton estimates that gases 
for the Haber process cost ‘‘ much less than 1d.” per lb. of 
ammonia, giving a total cost of 14d. per lb., compared with 
84d. per lb. by the cyanamide process. On this basis the 
Haber process “reduces the cost per ton of anhydrous am- 


monia from £34 16s. to £14 8s., and possibly much lower.” . 


The-pre-war cost of producing 100 per cent. nitric acid 


from Chile saltpetre was about £22 10s. The cost of pro- 


duction by the electric arc depends chicfly upon the cost of 
energy. The new Rankin arc process is reported to give a 33 
per cent. higher yield than the Norwegian furnaces for equal 
energy expenditure. If this claim be justified the furnace 
has great possibilities, especially in the western parts of 
the U.S.A., where energy costs as little as £1 11s. per H.P.- 
year. The cost of the Ostwald process for oxidising 
ammonia is given as £2 10s. per ton of 100 per cent. of 
nitric acid (including 17s. 6d. for liberating ammonia from 
cyanamide and concentrating 52 per cent. nitric acid). The 
cost of production of 100 per cent. nitric acid made by 
various methods may, therefore, be summarised as 
follows :— 


Electrical 100 % nitric 
energy, per acid, per ton 


H.P.-year. (British). 
From Chilesalt petre (at 1914 rates)... — £22 10s. 
Birkeland-Eyde arc process ... .. £2 58. 13 3s. 
3 m So aj 1 lls. 10 Ils. 
Rankin arc process ... aes we l Lis. 9 15s. 
By oxidising ammonia (from cyana- 
mide) :— 
(a) Ammonia at £35 per ton 2 5s. 14 17s 
(b) 5 X ae .. 1l 11s. 13 8s. 
(c) Ammonia at £23 6s. per ton ... 1 11s. 10 14s. 
(dq) Ammonia at £15 per ton (fro l 
Haber’s process) pss ioe: 1l lls. 7 16s. 


A National Nitrate Industry.—The preliminary to 
establishing aynthetic manufacture of nitrates on a national 
scale, is careful, but not prolonged, investigation to ascertain 
which processes are best adapted to local circumstances of 
the various plants proposed. What is needed is a pre- 
liminary research carried orb with the same energy as it is 
pro to devote to the later industrial developments, and 
with an expenditure of money proportioned to the magnitude 
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of the interests at stake. The line of procedure suggested 
by Norton, though applying primarily to American condi- 
ons, is worthy of our consideration. The first step is to 
decide to what extent we can dispense with hydro-electric 
power and utilise coal refuse, peat, or even power from our 
largest central stations of normal type. Where cheap water 
power is available (as in certain of our Colonies), its 
possibilities should be investigated. * 

Experimental plant should be laid down as follows :— 
(1) A 5,000-u.P. unit to test the new Rankin arc process. 
(2) A unit adequate to determine the acid yield and pro- 
duction costs of the Ostwald process (which was refused a 
patent in Germany on the ground that all the essential facts 
were already known). (3) A plant adequate to determine 
the cost of Haber’s synthetic process for the manufacture of 
ammonia from hydrogen and nitrogen. (4) Norton pro- 
poses an experimental Mond plant of 5,000 H.P. operating 
on cheap or waste coal ; another dealing with 500 tons per 
day of lignites; and a third for utilising peat on a large 
scale. These experimental plants would hardly be required 


in this country, the Mond plant and its costs being well 


known. 

Probably in every country it would pay to use more than 
one process ; thus Norton suggests that the are process 
might be best in the North-West (U.S.A.), whilst the oxi- 
disation of ammonia to nitric acid might be cheaper on the 
Atlantic seaboard. In a remote district where coal is 
cheap, the best practice might be to obtain ammonia by the 
Mond process, use the power gas to fix atmospheric nitrogen 
by the arc process, and obtain ammonium nitrate as final 
product, which, owing to its” high nitrogen content, is 
economical for long-distance transport. All the fixation 
processes at present in industrial use are likely to remain 
so, and to extend in application according to local circum- 
stances. | Further progress will be made, but the general 
problem of fixing nitrogen from that inexhaustible resey- 
voir, the atmosphere, is already solved, and the supremacy 
of synthetic manufacture over natural supplies of nitrate 
is already asserted. 

Whatever the details of practice and organisation, we 
should be able to supply from within our own borders a 
peace-demand for nitrates far greater than our consumption 
in the past, and there should be plant available “capable of 
vastly increasing, at a day’s notice, the current output of 
nitric acid, to meet the nation’s needs in case of sudden 
danger.” f 

Over-population of the world—a contingency which has 
troubled many people, however unnecessarily—is practically 
impossible now that unlimited quantities of atmospheric 
nitrogen can be fixed to meet the needs of intensive agri- 
culture. An abundant supply of synthetic nitrogen 
compounds, made within our own frontiers, means an 
assured supply of explosives and security against starvation 
in war time. Heavier crops may be obtained with less 
labour where nitrogenous fertilisers are used liberally. 
Finally, a national nitrate industry provides profitable 
investment for capital and labour, benefits industry and 
agriculture by its products, and improves the balance of 

trade by substituting home production for importation. 


INDUCTIVE AND ELECTROSTATIC 


: TROUBLES ARISING FROM A.C. RAILWAYS.. 


[COMMUNICATED. | 


IN one respect at least alternating-current traction systems 
are more troublesome than direct-current systems. All 
power circuits are liable to interfere with the proper working 
of telegraphs and telephones, but experience shows that 
nothing is more likely to produce trouble of this sort than 
single-phase railways. Inductive and capacity effects have 
in some cases led to considerable inconvenience, especially 
on the Continent of Europe and in America, where single- 


- * The cheapest site Norton has located in the States is one 
capable of yielding 150,000 H.P. at £1 5s. per H.P.-year cf. 88. 4d. 
in Iceland; 8s. to 20s. in Norway; £2 5s. at Niagara on the 
Canadian side, and £4 4s. on the American side. 
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phase lines are more numerous than in this country. Th 
inductive effect arises from the current in the power tite, 
and is proportional to the strength of this current, an, 
therefore, varies with the number of trains that are running 
on the system. The current, being alternating, produce a 
varying magnetic field which, in cutting neighbouring tele- 
graph and telephone wires, induces a voltage in then. 
Obviously the nearer the communication wires are to th 
power wires the greater docs this voltage become. Al 
inductive effects, however, would be eliminated if it were 
possible to arrange for the currents in the outgoing and retum 
conductors of the railway system to influence the telegraph and 
telephone lines equally, for as the directions of the current 
are opposite the induced voltages would neutralie on 
another. It is owing to the outgoing and return conductor 
of single-phase railways being in widely different position 
that the inductive effects are far more trofQblesome than 
those set up by ordinary power circuits. 

Experience shows that the noises produced in telephon: 
receivers arise almost wholly from the harmonic voltage 
and currents of the power system. This is due chiefs to 
the fact that the frequencies of the harmonics generals 
present in the voltages and currents of power systems covet 
a considerable portion of the voice frequencies, particularly 
those frequencies at which telephone instruments and the 
human ear .are of maximum sensibility. Extraneon 
currents of frequencies approaching the average vor: 
frequency have a more injurious effect upon telephone en- 
versation than currents of lower frequencies. The effect of 
induction arising from the fundamental frequency is cow- 
paratively unimportant so far as telephones are concerned. 

Interference on telegraph and other signalling circuit. 
however, is due principally to the fundamental and love 
harmonics. Telegraph receiving instruments are relatively 
insensitive as compared with the telephone, to the higher 
harmonics, but are sensitive to disturbances by the lower 
frequencies, such as the fundamental and lower harmonis. 
which more nearly approach the normal operating frequens 
of such circuits. From the point of view of telephon 
communication, therefore, it is very desirable that ever 
endeavour should be made to employ generators that giv 
as far as possible pure sine voltage waves. There seems t 
be little doubt that if generators could be designed to giv: 
absolutely pure sine voltage waves and without ripples, t 
interference with telephone speech would be reduced to a 
insignificant amount, 

Among many other single-phase railways that have inter- 
fered considerably with the working of neighbouring tei- 
phones is the Rjukan Railway in the South of Norwa. 
The telephone lines are supported on ordinary insulators. 
and are interlaced. Some of the telephone wires are onli 
3 metres away from the track, and, owing to the fact tha 
this portion of the line passes through a forest, it was 1u- 
possible to place them in a more favourable position. Whe 
the locomotives were put into service the ringing apparatt 
was found to be very sensitive to the 15-cycle current, and 
notwithstanding that the slots in the motors were skewed. 
and that the specification stated that the generators were tè 
be designed so that no harmonic should exceed 4 per cen. 
of the fundamental, serious troubles in connection with th 
telephones were experienced. The starting of the locon:- 
tives produced noises in the telephone receivers, and the 
noises becanie more pronounced when the locomotives Fi" 
running at full speed. In some cases it was impossible ! 
use the telephones at all. Investigation showed that tt: 
trouble was caused by tooth pulsations in the generates 
The harmonic in the pressure wave, mainly responsible f: 
the trouble, was found to have a frequency of #68 cre 


-per second, and the difficulty was overcome, or, at any TM 


considerably diminished, by connecting a respnance an 
across the generators, the object being to provide a path i 
the high-frequency current, so that no current at (us 
frequency could exist in the overhead line. Experimet 
showed that a resonance circuit having a capacity © 


-2 microfarad and an inductance of °4 henry gave the bes 


results. The current in the resonance circuit was foun’ 
be only ‘36 ampere, indicating that the alternators had bi: 
resistance. a 

Resonance shunts have been employed to eliminate tt 
effects of induced voltage on telegraph circuits. Int’ 


s 
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| 
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case, however, the shunts are connected to the telegraph 
circuits themselves, and not to the alternating-current power 
circuit. The shunt provides a path of low resistance for 
alternating currents of the frequency for which it is designed, 
but affords no path for the direct current which operates the 
circnit. With the aid of these shunts it has been found 
possible to make certain signalling circuits workable that were 
previously unworkable; although at high speeds the 
signals are liable to be distorted as a result of the shunt 
coming into action, and so providing a path for the working 
current. i 
Besides the induced currents, earth currents from the 
track rails are also liable to lead to trouble, but these 
currents are more easily dealt with. On the Brighton line 
somewhat elaborate precautions have been taken to minimise 
these currents, and also the effects of electromagnetic in- 
duction originating from the contact wires. In view of the 
fact that the electrolytic effects arising from alternating 
currents are less troublesome than’ those attributable to 
direct currents, the Board of Trade fixed the maximum per- 
‘missible drop in the return circuit at 20 volts instead of 
7 volts, as allowed for direct-current systems. Special steps 
were, therefore, taken to assist the current to return to the 
generating station. Two conductors have been employed in 
conjunction with the return circuit. On the lines that 
were first clectrified—those between Victoria and London 
Bridge—each rail length was connected to one of these con- 
ductors ; but on later extensions the rails have been bonded 
together, and connection has been made to the cable at 
wider intervals. The other return conductor is connected 
at a few points with the conductor which is connected to 
the rails. In series with this second cable the secondaries 
of boosting transformers are connected, the primaries of 
these transformers carrying a portion of the main current. 
The effect of these transformers, which have a ratio of 
1 to 1, is to cause the current to return by way of the 
booster cable. Leakage from the rails to earth is, there- 
fore, eliminated. Tests have shown that little of the 
current returns through the rails or the first-mentioned 
cable that is connected to them, nearly the whole of the 
current coming back by way of the hooster cable. 
What influences to a marked degree the inductive effects 
arising from the current in overhead conductors is the 
manner in which the lines are fed. If the lines. are 
energised at one end of the system so that telegraph and 
telephone lines-are exposed to the influence of long lengths 
of contact wire carrying current in the same direction, 
then electromagnetic and electrostatic influences are likely 
to become very troublesome. As on the Brighton Railway, 
the lines should be sectionalised and fed at various points, 
so that the current traverses the wires in opposite directions, 
and so tends to neutralise the induced voltages. A railway 
on which the telegraph and telephone circuits have been 
considerably interfered with is the New York, New Haven, 
and Hartford line. Originally the simplest possible lay- 
out was adopted, the current being fed into the contact 
Wire from a single generating station in such a way that 
telegraph and telephone wires were exposed to the influence 
_ of long stretches of high-tension lines carrying currents flowing 
In the same direction. Some time ago, however, a new 
method of feeding the line was adopted, with distinctly 
beneficial results; in fact, it is said that the new arrange- 
ment has completely overcome all difficulties. The new 
, feeding system was adopted partly with a view to raising 
the transmission pressure and partly to eliminate telephone 
troubles, 
Current is supplied from the generating station throu: h 
transformers at a pressure of 22,000 volts, but the trai 3 
are supplied with current at only half this pressure. The 
pe points of the secondaries of the 22,000-volt trans- 
Pan are connected to the rails, and one of the outer ends 
ot each transformer to the overhead conductors ; hence the 
oe between the contact wires and rails is 11,000 volts. 
. - other end of the secondary winding on each transformer 
Aaa to feeders running at the side of the track. 
pa every two miles along the track auto-transformers are 
hnected between the trolley wires and feeders, and the 


e points of these anto-transformers are connected to the 


uu ’ : ’ a a e e 
Lo-transformers, the current will flow in opporite directions, 


_ tric system. 


the construction of the railway. 


Hence, when a train is in a section hetween two - 


and the division of current on the two sides of the train will 
depend upon the position in which’ the train stands, The 
unbalanced currents flowing in opposite directivns greatly 
minimise inductive influences: and, farther, the length of ° 
contact line influencing the telegrap:1 and telephone circuits 
is considerably reduced. 

If a train is situated nearer to one auto-transt. rer than 
another, it will draw the greater pat of its current fiom the 
nearer transformer, and the smaller portion from. the more 
distant transformer. But the net reevlt is the same in each 
case, for the larger current mult lied by the shorter 
distance is balanced by the smaller current multinlied by 
the longer distance. 

Use has been made in some cases of neutralisin trans- 
formers as invented in the first place by Mr. Chics. F. Scott, 
but these transformers do not eliminate the noise set up in 
telephone receivers resulting from the harmonic frequencies. 
In its present stage of development the neutralising trans- 
former has- multiple primary and secondary windings 
connected in series with the line wires of the disturbed tele- 
phone system. The multiple primary windings are associated 
with a group of telephone circuits known as “ primary 
wires,” which are earthed at or near the geographical limits | 
of the disturbing zone. These earth connections complete a 
low-impedance circuit for the induced currents in the 
primary wires, and cause them to magnetise the transformer 
core. By virtue of the transformer action electromotive 
fortes are induced in the secondary windings, and by proper ` 
connection of the secondary windings with the telegraph 
and telephone wires: which are called “secondary wires,” 
these electromotive forces are mete to oppose and reduce 
the voltages induced in these wires by the disturbing elec-. 
On account of the choking action of , the 
transformer primaries part of tue voltage (90 per cent. or 
more) induced in the primary wires »cts as an exciting elec- 
tromotive force for the transformer primary winding, so 
that the difference of potential b:*ween the ends of the 
primary wires is reduced by approximately this amount. 
The use of these neutralising transformers, however, will 
not by any means eliminate all noise disturbances, for they 
only reduce the voltages induced in telegraph and telephone 
lines, by currents at the fundamental frequency. More- 
over, residual voltages are always left in the wires, and if 
the induction is very severe, these voltages may be great 
enough to interfere with the telegraph sevice. ‘Theoretically, 
the neutralising transformer has possibilities in the direction 
of reducing some noise troubles, but practical experience 
seems to indicate that they are not of much use in this con- 
nection. (renerally speaking, it may be saic that, while 
neutralising transformers provide means for greatly rea wing 
moderate amounts of low-frequency induction, the limita- 
tions and disadvantages of such transformers prevent their 
constituting a primary protection against inductive iuter- 
ferences. Hence it is necessary in the case of alterr..iting- 
current railways to work out ‘carefully the methods of dis- 
tributing power to the trains, so that inductive distu lances 
are prevented as far as possible. 

Electrostatic effects have not, on the whole, 11ọved 
nearly so troublesome as electromagnetic effects ; in fact, «1. 
some railways the adjacent telegraph and telephone lines 
have not been charged at all. Much seems to depend upon 
If, for instance, there 
are many earthed steel structures, as on the Brighton 
Railway, the telegraph and telephone lines are shielded, and 
no electrostatic troubles arise. Like electromagnetic 
induction, electrostatic induction varies with the frequency of 
the current in the contact wires. Electromagnetic 
induction, as already stated, varies with the current, whilst 
electrostatic induction is independent of the current but is 
dependent on the voltage. Any drop produced by the 
current will, of course, reduce the electrostatic effect. One 
method of getting rid of electrostatic voltages, which has 
been adopted on the Rjukan Railway, for instance, is to 
employ discharge eoils. The coils used on the Rjukan line 
have a resistance of 750 ohms. They are connected across 
the double telephone lines at distances of 2 km., and the 
middle point of each coil is earthed. <E 

No electrostatic disturbances have been met with cn the 
Brighton lines, but on tho single-phaxa section of the 
Midland Railway (the Lancaster, Merecambs, Hyena 

{ ; D 
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section) both electromagnetic and electrostatic effects have 
been observed. . 

On this railway wooden supports are used for carrying the 
contact wires, and this probably accounts for the electrostatic 
effects being more pronounced than those experienced on 
railways using steel structures. Electrostatic effects were 
considerably reduced by erecting an earth wire between the 
power wires and the telegraph wires parallel with the track. 
The telegraph lines have also been earthed through 
resistances. : i 

No doubt in time to come other methods will be found 
for dealing with these telegraph and telephone difficulties. 
On some of the Continental lines the inductive effects have 
been very troublesome indeed, and have only been over- 
come after shifting the wires well away from the power 
circuits. The method of feeding the contact wires is 
undoubtedly the main point tbat demands consideration 
when designing single-phase traction systems, and if proper 
attention be paid to this matter, N good deal of the trouble 
associated with telegraph and telephone circuits can be 
avoided. 


ea a E AN a a PSO EID 


MAGNETO FLASH LAMPS. 


THe development of metallic filaments has extended 
enormously the use of small and medium-sized electric 
lamps, as well as those of higher candle-power. The demand 
for very small lamps (such as “flash lamps”) is reckoned 
in millions, and to provide current for these there has 
crown up a distinct and important branch of the electrical 
industry, manufacturing small primary batteries and storage 
cells. The latter are capable of yielding a suitable current 
for a long period, but the cells themselves are heavy, the 
use of acid in “ pocket lamps” is objectionable, and the 
necessity for periodical recharging involves delay (or dupli- 
cate batteries), and limits the use of the lamp to within 
casy distance of charging facilities. The use of storage 
cells is best restricted at -present to comparatively large 
semi-portable sets (for bedroom lighting and similar ser- 
vice), and to cases such as ttnt of miners’ lamps, for which 
proper provision can be m: le for recharging at frequent, 
_ regular intervals. For ordinary flash-lamp service dry 
batteries offer the advantages of light weight and independ- 
ence of current supply for recharging purposes. There, 
however, the advantage of the dry battery ends. There 
have been extraordinary improvements in the manufacture 
of small dry cells, but nothing can alter the facts :—(1) 
That a dry cell is most suitable for yielding some 
thousandths or some hundredths of an ampere, and not at 
all suitable for yielding 4 ampere or more for any con- 
siderable period. (2) Evaporation of moisture gradually 
increases the resistance of’ the ceci. and, far more 
serious, “local action ” consumes the active materials even 
when the cell is on open circuit. (3) A stock of batteries 
cannot be kept:for replacements: cells must be used soon 
after they are made if their performance is to be at all 
satisfactory. (4) Current provided by small dry cells is 
disproportionately costly. Only the immense convenience 
of small electric lamps and the lack of a better means of 
providing ** pocket current ” have been responsible for the 
enormous present-day utilisation of flash-lamp batteries. 
That there is room for a better method of providing current 
gos without saying, and one solution to the problem is 
described by W. Wedding in a recent issue of 4.7.2. 
Briefly, this method consists in the use of a small 
magneto-generator driven by a spring in which energy is 
stored from time to time by the user. Suggestions have 
been made to use compressed air or gas generated as 
required to drive a small motor coupled to a dynamo, but 
such an equipment could hardly’ he sufficiently light, 
strong, and cheap. A similar and much more practicable 
idea is to use muscular energy derived from the person 
carrying the lamp, to generate currrent for its incandescence. 
Several attempts have been made, but Karl von Dreger 
. (Budapest) seems to have been the first to devise a con- 


venient equipment of suitable form and power. A useful - 


output of one to two watts is derived from the thumb or 


from the four fingers used together to move to and fro a 
lever or grip bar which is coupled through a suitable clock- 
work and spring to the armature of a magneto-generator, 
In order to keep the gear ratio and losses as low as possible, 
the dynamo armature is driven at comparatively low speed, 
and full use is made of the space available in order to 
obtain high peripheral speed. Obviously, the armature 
speed must be kept as nearly as possible uniform, but, with 
so low a total power available, it would be a mistake to 
adopt any form of braking to control the speed. Dreger’s 
method is to balance the load imposed by the lamp on the 
dynamo, and the mechanical connection between dynamo, 
spring, and driving lever, so.that when the latter is worked 
in the ordinary way, the armature speed is practically 
constant after the lamp reaches normal brilliancy. The 
spring works practically uniformly between 4 and 2 tension, 
and the available one or two watts keeps it under this 
tension dinmgng normal working. 

By using several springs, which come into action 
successively, enough energy can be stored to keep the lamp 
burning for a short time without working the driving lever 
during that period. Such provision for storage of energy 


. Increases the weight and cost of the equipment. Even the 


simpler form of lamp is rather heavy as compared with 
battery lamps ; for instance, a thumb-driven magneto lanm 
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Fig. 1.—DETAIL& OF CONSTRUCTION OF HAND-DRIVEN MAGNETO 


LAMP. 


without storage weighs about 1 lb., and if additional 
mechanism be added to yield 3 minutes’ storage, the weight 
increases to 1 lb, 14 oz., which is sufficiently heavy, for a 
pocket-lamp. The mote powerful hand-lamp, operated by 
opening and closing a finger grip, weighs 2 Ib. 2 oz. without 
storage, and 5} lb. if provision be made for 10 minute 
storage. (Presumably the spring grip has to be worked for 
10 minutes to provide for 10 minutes’ “ independent 
burning ?). l 

Though a lamp with these genefal characteristics will 
undoubtedly be useful in special applications, there ' 
certainly no reason to anticipate that battery lampe will fall 
into disuse. .The higher first cost (not stated) of the 
magneto lamp is admittedly compensated to some extent 
(possibly completely) by the elimination of batter 
renewals, but the weight of the magneto lamp and the 
necessity ‘for driving it continuously, or nearly æ 
are serious drawbacks. A light set which could be wonnd 
up at intervals like a clock would be more convenient 10 
practice. | 
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A somewhat different type of magneto lamp, due to O. 
Pletscher, utilises a rotating ring magnet running between 
the poles of a double-T armature. Driving is by periodic 
depression of a small lever, and the stationary armature is 

connected permanently to the lamp. The rotating magnet 
nets also as fly-wheel, and runs on ball bearings. No springs 
are used, the driving lever acting simply through a 1 : 20% 
gær train. The magnet runs at 1,200 R.P.M., and the 
weight af the set complete is 4 lb. A heavier set (13 lb.) 
is available for use on bicycles, the drive being then taken 
from a roller pressing on the front tire. Other applications 
suggested for this equipment are in ignition apparatus, 
sirens, and door alarms. 

Our contemporary, The Model Engineer and Electrician, 
in its issue of March 29th, 1917, published a very detailed 
description of one of these German lamps, which was picked 
up on a battlefield in France. The following particulars 
are obtained from this source. 

Fig. shows the details of construction. It will be seen 
that the permanent magnet forms the case of the machine : 
it is 1,', in. wide, No. 10 gauge, and weighs 5 oz. Between 
its poles is a bipolar armature, 1) in. in diameter, ,°5 in. 
across the core, and }} in. across the end ; it is wound with 
No. 28 enamelled copper wire, has two concentric slip springs, 
and weighs 14 oz. The core is machined out of the solid, 
and runs on a spindle s in. in diameter, with pivots about 
No, 18 gauge. Two plates of aluminium, No. 18 and 
No 22 gauge, form the sides of the case, and carry thin 
steel bearing plates ; they are connected by four 4', in. steel 
pillars. The sector plate connected to the hand lever has 
seven . teeth, gearing with the first pinion, which carries a 
pawl on a plate to drive the ratchet wheel. 

The hand lever is +} in. wide, and is stamped out of No. 15 
gauge steel plate ; it is held closed by a catch, and when 
this is released opens to the working position under the 
action of a spring. All the parts, except the lampholder 
and the aluminium cap, can be assembled before the perma- 
nent magnet is placed in peas the magnet being held iu 
place by screws passing through the cap, and screws which 
fix the lampholder to the base of the generator. The 
pinion driven by the lever has 12 teeth, and the ratchet 
wheel 32 teeth ; between the latter and the main driving 
wheel (60 teeth) is a strong spring of No. 18 steel wire. 

The train of gearing consists of pinions having 8, 6, 
and 16 teeth and wheels of 60, 60, and 64 teeth, so that 
the armature revolves about 300 times for one revolution 
of the main driving wheel. The full travel of the lever 
rotates the first wheel } revolution, and therefore drives the 
armature through 75 revolutions; at 40 impulses per 
minute this gives an average armature speed of 3,000 B.P.M. 

In the drawing a small felt pad is shown, which is held 

by a spring in contact with the top spindle. The lamp is 
suitable for 3°5 volts, 0°2 ampere. The generator, complete 
with the lampholder, weighs 164 0z.; it is -ip high, 
1% in. across the side plates, and 14 in. wide. The author 
of the article, Mr. F. Westmoreland, who owns the lamp, 
states that it gives a very good light. Many more details, 
with ; are given in the original account. 
Obviously, there is practically no storage of energy in the 
lamp apart from the spring—which is merely a maintaining 
spring—and the fly-wheel effect of the rotating parts. 


ELECTRICAL WORK AT THE PHYSIKALISCH- 
TECHNISCHE REICHSANSTALT, 
CHARLOTTENBURG, IN 1916. 


THE Llektrotechnixche Zeitschrift for September 13th gives some 
details of the work carried out at the Reichsanstalt during 1916, 
Ph pe following notes refer to the portions of more general 
Exhaustive experintents were carried out on substitutes for ebonite 
a determine the suitability of such materials as insulators in 
electrical instruments, &. The following points were considered 
n the research :—` 

l 5 : Surface resistance under various test conditions. 

3" Absorption of water. 

`- Action of dilute sulphuric acid. 

5 action Of heat (hot water, Bunsen flame, electric arc, &c.). 

.IWhether eásily worked (machined). 


As a result, five substances were found to be equal on the average, 
and in some respects even superior, t@ebonite. The actual results 
are confidential. 

The test methods . for instrument transformers which had 
previously been drawn up at the request of the Verband deutscher 
Elektrotechniker were supplemented so that at any ratio both the 
correction and the angular error can be read off directly on the 
arrangement adopted. The sources of error were fully investigated. 
and it was found that with the arrangement used they could be 
entirely eliminated. Comparative measurements on potential 
transformers by the new method and the electrometer method 
gave values in good agreement. 

A method of measuring the phase angles of current-measuring 
resistances in adouble bridge for alternating currents of technica} 
frequency was devised. Phase calibration is effected by displacin:y 
suitable condensers mounted with cranked handles. Even with 
resistances of 0°0005 ohm there is close agreement between the 
measurement of the time constants to 10-7 sec., ar of the phase 
angles to yẹ minute at 50 cycles per second. 

A new type of vibration galvanometer was constructed which 
can be calibrated at a distance by electromagnetic excitation. The 
instrument is a needle galvanometer with crossed magnetic fields 
similar to the Rubens instrument. The needle is magnetised by an 
electromagnet and this excitation causes achange in directive force. 
and, consequently, in the calibration of the needle. The instrument 
has two internal attachments having needles of different dimensions : 
the first attachment can be calibrated for frequency ranges from 8 to 
70 cycles per second, and the second for ranges of from 30 to 140 
cycles per second. The image projected by the mirror remains in 
the field of view during change of calibration, and can be seen 
immediately the new internal part of the instrument is inserted. 
The sensitivity is given as 10—* amp. for 1 mm. deflection at a scale 
distance of 1 metre. 

A series of experiments was carried out on chrome-steel magnets 
with the result that such magnets, when of right composition and 
properly treated, can be used as brake-magnets in meters, being 
practically as good as those of tungsten-steel in respect of invari- 
ability and non-dependence on temperature. 
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THE WORKING COSTS OF THE PRINCIPAL 
PRIME MOVERS. 


-a 


By OSWALD WANS, or Lincoin, M.I.Méch.E. 


— -—— 


(Abstract of paper read before the INSTITUTION OF 
MECHANICAL ENGINEERS.) 


THE object of this paper is to give data that will be of ser- 


vice in estimating capital expenditures and working costs, 
and in establishing tbe relative commercial values of the prin- 
cipal prime movers. For this purpose typical examples of the 
following prime movers will be considered :— f 

Suction-gas engines and plants burning anthracite, coke, 
and wood refuse. 

Gas engines using town gas. 

Oil engines of the solid injection high-compression type. 

Diesel engines. 

Steam engines. | 

The scope of the paper includes units up to a working load 


. of 500 B.H.P., a power range embracing the engmes for which 


there is by far the greatest demand. 
The iteme constituting the total working cost are :— 


Capital Charges :— Running Charges :— 


Depreciation. Cost of fuel. 

Insurance. Cost of lubricating oil. 

Interest upon capital Cost of water supply. 
expenditure. Cost of sundry stores. 


Cost of labour. 
Cost of repairs. 


Rent and taxes must be considered in addition, but owing 
to the wide variation in their amounts, it is not possible to 
make allowance here. | ý 

Capital Expenditure.—This should cover the total cost of the 

‘completed installation in working order. Buildings and floor- - 
ings have not been included, as their cost varies widely, being 
largely dependent upon the taste of the purchaser. . 

The cost of the buildings for internal-combustion engines 
would be less than for a steam plant, and this applies equally - 
to suction-gas engines, for the producer and cleaning plant 
do not require a covering, whereas some form of protection 
is necessary for a boiler. Cooling towers have been included . 
in all cases, with the exception of the smaller gas and oi! 
engines of about 50 B.H.P., as the more usual practice 1s fo 
employ cooling tanks suitable for therino-siphon circulation 

When deciding the size of: the engine, it. is necessary to 
consider its overload capacity, for this factor greatly affecte 
the capital expenditure, the reliability, and the fuel economy. 

The larger overload carried by a steam engine 1s a charac- 
teristic of considerable value in the handling of fluctuating 
and peak loads. Moreover, this advantage is attained with- 
‘out impairing the fuel economy at the: working load. Un- 
fortunately, this feature is not possessed by an internal-com- 
‘bustion engine. 
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For the purposes of comparison it is necessary na eras j 

com- 
mon maximum load of 3¥ per cent. above the mean working 
load consequently has been assumed, and the effect upon 
the capital expenditure is illustrated by the following table :— 


load conditions be considered for all installations. 


Necessary increase, in 


Plant Rated | Rated rated maximum load 
3 working load. maximum load. to give 35 per cent. 
` overload. 
Steam engine ... 100B.H.P. 135 B.H.P. Nil. 
Osl engine 100 B.8.P. 115 B.H.P. 17% per cent. 
Diesel engine ... 100 B.H.P. 115 B.H.P. 174 per cent. 
Gas engine 100 B.H.P. 110 B.H.P. 23 per cent. 


The expenditure carves, fig. 1. give the total cost per B.H.P. 
at the rated working load, from which it will be seen that 


the cost of suction-gas engine and plant of 100 to 110 B.HLP. 


is £8.3 x 100 = £890, as against £8.1 x 123 = £997 for a 
100 to 135 B.H.P. engine. That is to say, the ost of the gas 


engine is increased by approximately 20 per cent. in order 


£ per B.H.P. at Working Load 


100 200 300 400 500 
B.H:P.—Rated Working Load 


Fic. 1.—CAPITAL EXPENDITURE CURVES. 


that it may perform a duty equivalent to a steam engine of 
100-3.H.P. rated working load. This example serves to illus- 
trate how necessary it is when comparing capital expendi- 
tures to place the comparison on “‘all fours” as regards power 
ca : . 
epreciation.—The depreciation charge is considered as the 
annual amount that should be written off the capital expendi- 
ture to cover the deteriorating value of the plant as regards 
obsolescence. This definition does not agree with general 
usage, inasmuch as wear and tear are not included. 

In the author's opinion this departure is justified because :— 

l. Developments are nowadays so rapid that there is an 
increasing tendency for a power plant to become economically 
obsolete before it is worn out. ; 

9. The allowance made for repairs should be sufficient, in 
a modern engine, to cover wear and tear during its econo- 
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Fie. 2.—FUuEL CONSUMPTION CURVES. 


mical life, whilst serious breakages should be covered by 
insurance. e 

It is considered that a uniform annual rate of 8 per cent., 
equivalent to 12} years’ service, fulfils the conditions, and 
‘that this rate should apply to all the prime movers under 
consideration. =- 7, -> À 
` Insurance and ‘Ivitetest.—The : cost of insurance is a smal) 
item; the premiums range fram about 4 per cent. of the 
cost in the case of béilers'to about 8-per cant. for Diesel 
engines. The rate of interest upon the capital expenditure 
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a aia taken as 5 per cent. in the working coet curves, 
g. 4. 
Cost of Fucl.-The accompanying curves, fig. 2, show the 
average consumptions in B.TH.U. per B.H.P.-hour at the rated 
working load. These values hold good only when these loads 
are carried continuously, and are affected by load factor and 
peak loads. 

To effect a comparison a common overload of 35 per cent. 

ill be assumed again. This condition necessitates the under- 
oading of all the installations with the exception of the 
steam plant; this underloading increases the consumption. 
and the curves, fig. 3, show the average percentage increase 
for a given decrease in load below the rated working load. 

These curves clearly indicate the importance of the correct 
determination of the load factor, and the absolute necessity 
of considering similar load conditions in order that a true com- 
parison may be made. A further allowance must be made 
for the stand-by losses of suction-gas and steam plant. 

The following values, expressed as a percentage of the fuel 
consumption at the rated working load for a working week 


8 


Percentage Increase in Consumption 
aA 
© 


25 50 15 | 100 
Load per cont. of Rated Working Load 
Fig. 3.—CONSUMPTION AND' LOAD CURVES. 


b 


af 60 hours, have been included in the working cost curves, 
g. 4:— 


Suction-gas plant: Anthracite 8 per cent. 
Wood ... 6 per cent. 
Steam plant... se Ss 15 per cent. 


In cases where the plant runs continuously throughout the 
week, the losses will be about one-third, assuming that the 
fires are kept alight over the week-end. 

Cost of Lubricating Oil.—The quantity of lubricant neces 
sarily varies widely in practice, and to cover amply these 


`- factors, the charges should be of a liberal nature. Represen- 


tative curves are given in the paper. f 
Cost of Water Supply.—In many localities a plentiful an 
gratuitous water service is not available, and the local charges 
render necessary a closed system whereby, with little loss, 
the water can be used repeatedy. In the expenditure 
curves, fig. 1, the cost of a cooling tower is included for 
internal-combustion engines above 50 H.P. and for surface, 
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Fig. 4.—WorKING Cost CURVE. 


but not jet, condensing steam engines. The water lost by 
evaporation, in passing through the cooler, may be taken a3 
5 per cent. of the total water in circulation. The following 
table (p. 398) gives the make-up water necessary to replace 


. the cooler and cleaning-plant 


Cost of Sundry Stores.—The payments arising from these 
items are small, and are generally covered by a cbsrge of 
0.0ld. per rated s.u.P.-hour for any of the prime movre 
under consideration. 


J #F 
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_ Coat of Labouc.—The charges under this heading should 
include not only the attendant’s time during runnitg hours, 


_ but also that needed to clean, grind in valves, &c., and 


generally to keep the installation in good condition. 
TOTAL WATER LOST. (GALLONS PEK WORKING LOAD B.H.p. 


Steam engine ... Sea Ae ni oe .. «(ths 
S.I. oil engine be ss = sie ... 0.325 
Diesel engine oat ee ae 0.275 
Gas engine: Town gas es Pe sad ... 0.375 
Anthracite and coke oe ww. 2.2 
Wood, &c. ... a r ... 5.87 


Wages at the rate of 6d. per hour have been allowed for in 
the cost curves, fig. 4. 

The following formule give a fair indication of the time 
that is spent solely upon the prime movers within the scope 
of this paper :— 


Suction-gas (wood fuel) and steam 


engine plants... ae .. 0.8 + 0.0047 B.H.P 
Suction-gas (coal and coke fuel) ... 0.6 + 0.0041 B.H.P. 
S.I, and Diesel engines ... ... 0.3 + 0.0036 B.H.P 
Town-gas engines 0.2 + 0.0017 B.H.P. 


These expressions give the labour in hours per rated work- 
ing load per hour. Thus for a 100-8.H.P. suction-gas plant 
using wood fuel, and a 100-8.H.P. town-gas engine, the labour 
would be respectively 1.27 and 0.37 hours per hour’s run. 

Cost of Repairs.—The annual charge should provide amply 
for wear and tear, and such breakages as are not covered by 
insurance. 

The following are the repair charges allowed for in the 
working cost curves, fig. 4:— 


Diesel and S.I. oil engines, 


town-gas engines ............ 3 per cent. of engine cost. 
Suction-gas installations ..... 3 per cent. of engine and pro- 
ducer costs. + 
Steam installations ............. 24 per cent. of engine, boiler, 


and auxiliary costs. 


From the foregoing data it is possible to estimate with 
reasonable accuracy the annual working costs of the engines 
under consideration. Water and fuel are the ruling factors; 
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curves are given with water at 9d. per 1,000 gals., and with 
water free, the latter of which is reproduced in fig. 4. None 
of the curves A to F include the cost of fuel, but curve G 
represents the total annual working cost of a Diesel engine 
using fuel-oil at £3 per ton. It follows, therefore, that the total 
amount that may be spent annually upon fuel to give equal 
running charges for any one of the remaining installations 
18 represented by the length of the ordinate between the 
curve G and the cost curve of the particular engine con- 
sidered. From the total fuel cost thus obtained, the maxi- 
mum prices that may be paid can be easily computed, and 
have been plotted in curves fig. 5, whilst the fuel prices 
Siven by those curves for plants of 250 B.H.p. mean working 
oad are given below :— 


Price of fuel. 

Curve, fig. 5. ratio. 
60s. Od. per ton. 0.785 
76s. 6d. per ton. 1.0 


Diesel engine si 
lid injection oil engine 


Suction-gas: Anthracite 3ls.6d.perton. 0.41 
Coke A ... Bs. 0d. per ton. 0.3 
Wood . 12s. 0d. per ton. 0.157 
Steam engine: 
Jet condenser 16s. Od. per ton. 0.2) 
Surface condenser 15s.0d. per ton. 0.19% 
Town-gas engine ls. 1d. per 1.000 0.014 


cu. ft. 


ency, namely, the Diesel engine, has been taken as a 
i Reference to 
ese curves shows that the relative fuel prices for the 


Several installations are fairly uniform for the range of powers 
under consideration. _ 


cae the curves, the engine possessing the highest thermal - 
i 


gonvenient basis using fuel oil at £3 per ton. 


As the power inorenases a higher price may he paid far opal, 
and the steam engine becomes a more series “rival of the 
suction-gas plant; nevertheless, for í tions ap to 50U 
B.H.P. working load the latter well holds its own, for it 1» 
possible to obtain even running costs with fuel ranging in 
price, according to the power, from two to three times that 
permissible for a steam plant. The price allowable for town 
gas is practically constant at ls. ld. per 1,000 cu. ft., and 
consequently confines the use of the town-gas engine to cities 
in which gas is procurable at this low rate. 


‘Calorific Values Assumed. 


Anthracite 14,500 B.TH.U. per lb. 
Coal (boiler) 13,500 B.TH.U. per lb. 
Fuel oil ae 18,000 B.TH.U. per lb. 
Wood refuse 5,800 B.TH.U. per lb. 


Town gas ; we r 540 B.TH.U. per cu. ft. 
Turning now to the high-compression solid-injection oil 
engine, a high price may be paid for fuel oil, namely, £3 16s. 
per ton, as compared with £3 for the Diesel engine, notwith- 
standing the higher thermal efficiency of. the latter engine. 
The lower capital expenditure and other running charges of 
the solid-injection engine are responsible for this result. 
Before the war fuel oil could be obtained at an average 
price of £3 a ton. An adequate supply is of the utmost im- 
portance to manufacturers. With fuel oil at £3 a ton, the 
price of coal must not exceed on the average 25s. and 1%. 
per ton respectively for suction-gas and the larger steam 


_ plants over 250 B.H.P. in order that the total annual running 


charges shall not exceed those of an oil-engine of the solid- 
injection type. Considering the refuse suction-gas plant, the 
price of fuel, ranging from lls. to 13s. a ton, even with a 
free water supply, limits its use to industries in which the 
refuse is a waste product of the industry. 

It has been shown that the cost of fuel has a deciding in- 
fluence upon the working cost, although that due to the 
necessary water supply may be serious in some districts. The 
maximum permissible prices that may be paid in any locality 
are indicated by the curves, fig. 5. The practical application 
of these price ratios shows that each type of engine has its 
particular field of action in which it can be used with com- 
mercial advantage, provided due regard is paid to the local 
conditions, or, in other words, an exclusive claim to minimuiu 
working costs cannot be rightly made on behalf of any one 
of the prime movers under consideration. 

However thermally efficient an engine may be, the ultimate 
test is a commercial one involving the market price of fuel, 
which must always depend upon the facilities for distribution 
from the source of supply. In practice, therefore, railway 
and shipping freights have a marked and direct influence 
upon the type of engine giving the most favourable perform- 
ance from the commercial standpoint. 


f 


FEDERATION OF BRITISH INDUSTRIES. 


eee a 


Mr. F. Duprey Docker, C.B., the retiring president of this 
Federation, delivered an address at the annual meeting, held 
at the Connaught Rooms, on Friday last. Having referred 
to the growth of the Federation and to their prospect of being 
able to prove themselves a power for good in the welfare of 
the Empire, he said that the grave danger which faced all 
associations was stagnation. They must progress if they 
were to be useful. The first regular step towards stagnation 
was to have a perpetual president, therefore he declined, 
though with much personal regret, to be nominated for a 
second term. No better man could be found for the office 
than Sir Richard Vassar Smith, whom the Executive Com- 
mittee suggested. Mr. Docker alluded to the complaint that 
subjects in which they were specially interested had not been 
tuken up by the Federation, or that pronouncements had not 
heen made on questions exciting popular interest. In many 
instances, while the Executive Committee did not appear to 
have taken any action, they had, in fact, been making careful 
inquiries and doing quiet useful spade work, and had only 
decided, . after careful consideration, to avoid or sometimes 
to postpone taking action. It had not been lack of interest or 
want of energy, but a sense of responsibility that had in- 
duced the Executive to refrain from public reference to these 
matters. The position which the Federation had gradually 
built up was that of being the representative organisation of 
British manufacturers, and it was obviously wise to refrain 
from embarking lightly on any project, and to avoid subjects 
of secondary importance. 

A question that must be considered by the Federation was 
the policy of protecting our trade against foreign aggression. 
This was a subject of absorbing interest to them as manu- 
facturers, and it was not one that could be disposed of in a 
rough and ready way. There wa»no summary solution. They 
must consider and determine if any duty should be imposed, 
and on what goods. and whether or not preference was to be 
extended to our Oversea Dominions, or to any and which of 
our Allies. Again, they must consult ;with the Government 
as to the method|by-which any tariff, when constructed, could 


‘being called Protection or ‘Tariff Reform. 


~ seDse of discipline 


in the world if we only knew it.” Their influence w 


collectively it was everything. 


courage, conciliation, and determination. 
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be used as a power to bargain with foreign nations. Per- 
sonally, he was absolutely certain that they must have a 
power to bargain, but he strongly objected to this procedu! 
This matter mu»sc 
have their earnest consideration, and he attached supreme 
Importance to it, but there was a grave difficulty in the way. 
This Federation was an industnal association, and he would 
be sorry to see it in alliance with any political party. It 
would be detrimental to their interests to be labelled Liberal 
or Tory, or with any other political designation, and unfortu- 
nately the questions of Free Trade and Protection had become 
party measures, and one or other was included in the respec- 
tive programmes of the two great political parties. Should 
it become necessary in the judgment of the Federation to 
advocate the imposition of a duty on any article in the in- 
terests of the manufacturers of this country, he would not 
object to such action, for it would be done definitely in the 
interests of British trade, and not at the request or instiga- 
tion of any politician. If such a duty were imposed, in his 
judgment it should be used deliberately as a means of bar- 
gaining with foreign Governments to obtain facilities and 
preference for British trade. He was quite ready to support 
action by the manufacturers, but he deprecated that this 
Federation should be called a Free Trader ora Tariff Reformer. 
These terms belonged to politics, from which this Federation 
should keep itself absolutely free. Another important ques- 
tion of pressing concern was the relation which education 
must bear to industry. A sub-committee had been consider- 
ing the proposals formulated by the President of the Board 
of Eduention, and they had invited the members af this 
Association to express opinions on certain subjects for the 
guidance of the Committee. This question of education lay 
at the root of a great many of their difficulties. If they were 
to be successful in competition, they must provide for the 
better education of themselves and their workpeople. One 
of the causes, in his opinion, of industrial unrest was the 
lack of knowledge; it was a fruitful agent for the generation 
of suspicion, and he therefore urged that the Federation 
should concern itself particularly in fostering in no viggardly 
spirit the spread of education. Allied with education was the 
l i There was no doubt that the lack of 
discipline ereated an irresponsible condition whieh was detri- 
mental to all well-being. One and aH, they should do tbeir 
utmost to help on sneh movements as the formation of cadet 
corps, which while improving the physique of their voung 


people, at the same tine inculcated a respect for authority. - 


and a desire to play for the side, rather than encourage selfish 
tendencies. During the past vear the Association had done 
well; their foundations were solidly laid. and they had ob- 
taimed recognition from the Government. The Prime Minix- 
ter had authorised him ta say that he would welcome any 
federation of industry, and expressed an opinion that such 
an association would be of assistance to any Gorernmeni. 
They must go on, and it should be their object to obtain sonie 


recognition and status in the eye of the law that would place _ 


them in as favourable a position as the Trade Unions now 
occupied. Mr. Docker said he desired to publicly tender to 
Sir William Peat, Mr. Oldham, and Mr. Nugent and Major 
Caillard in particular, and in general to the chairman of the 
various sub-committees, and the office staff, his very hearty 
thanks for the efforts they had made to carry on the work 
and to create a sound and efficient organisation. 

Sir WiLLiaM B. Peat, in proposing a vote of thanks to Mr. 
Dudley Docker, said that Mr. Dudley Docker was the pioneer 
not of trade combinations, which had existed for 20 vears, 
but of a combination which should embrace all trades—a far 
larger and far grander idea—a combination which embraced, 
or might embrace. not alone the capitalist interests of the 
country, but the labour without which that capital could not 


‘succeed. 


In responding. Mr. Docker said that the Federation was 
the idea of his life. He had alwavs thought, and always 
hoped, that manufacturers would all come together to help 
this great country. ‘‘ We were the greatest manufacturers 
than they had the least idea of. Individually it was nothing. 
He hoped the membership 
of tne Federation would largely increase. He was also hoping 
that they would have a home of their own: where they would 
meet together and discuss the great subjects of the day. and 
that their weight would be so great that the Government 
would consider them and talk to them. i 

Sir VINcENT CAILLaRD (Messrs. Vickers, T.td.) proposed the 
election of Sir Richard Vassar Smith as President of the 
Federation for the ensuing year. He joined in the expres- 


-sions of regret that Mr. Docker should vacate the presidential 


chair. This great Federation had immense problems to face 
and solve. To accomplish successfully its objects. which were 
not confined to that country, or even to the Empire, but were 
world-wide, would require on the part of all the members of 
the Federation breadth of view, untiring enerev, unfailing 
! Sir Richard Vassar 
Smith was known personally to a great many of them, and 
by reputation was known to them all. In him thev had all 
the necessary qualities enumerated in a very high degree. 

The resolution was carried unanimously. 

The following gentlemen were elected vice-president of the 
Federation for the ensuing year: Mr. Dudley Docker, Lord 


Aberconway, Sir Vincent Caillard, Mr. A. H. Dixon, Sir 


as greater 


y 


A gemon Firth, Sir Robert Hadfield, and Mr. W. Peter 
ylands. 7 

On the motion of Mr. Docker, seconded by Mr. H. B. Ren- 
wick (County of London Electric Supply Co., Ltd.), the first 
unnual report was unanimously received and adopted. 

Mr. W. Peter Ry.anps (The lron and Steel Wire Manu- 
facturers’ Association of Great Britain and The Wire Netting 
Association) said that the appointment of an Executive Coun- 
cil was probably the most important business with which 
their Federation had to deal. A committee was appointed to 
consider the whole matter, and had made recommendations. 
The lines upon which those recommendations had been 
framed had been those of endeavouring to construct an execu- 
tive which should be representative of industry by groups. 
so that each group of industries whose interests were more 
or less analogous should themselves directly elect, their repre- 
sentatives to the executive. When they came to consider the 
question of groups they found considerable difficulty. There 
were the big main groups of industries, and there were sub- 
groups. They also got overlapping in many of the groups. - 
such as that between engineering and the iron and steel manv- 
facturers. Accordingly, the view they took was that the best 
plan would be to take the big groups of industry as the basis, 
letting each group decide for itself the sub-division particu- 
larly appropriate to the group. They were proceeding upon 
those lines. The scheme was very nearly complete, and 
letters were about to be sent out to the secretaries of associa- 
tions asking for certain material information necessary to 
construct a constitution upon the lines indicated. 


—_———— 


WAR ITEMS. 


Ministry of Munitions.—The Minister of Munitions has 


made the following appointments within the Ministry :— 
Major J. W. Hills, M.P., to act temporarily as a member of the Mumitior: 
Cotineil in charge of the Labour group during the absence at Mie Stephens 
Kent, K.C.k. : 
Vice-Admiral Sir A. G. H. W. Moore, K.C.B., C.V.O.. 
the Mechanical Warfare Department. 


to be Controller o' 


Major-General H. F. ThuMier, C.B.. C.M.G.. to be Comroller of the 
Chemical Warfare Department. i 
Brigadier-General A. C. Currie, C.M.G., tu be Controller of Muniuons 


Design. 

Mr. E. V. Haigh, to be Controler ot the ‘Trench Warfare Supply Depari- 
ment. 

Mr. H. C. 
Department. 

Major H. Newton, D.S.O., to be Assistant Director of the Trench Wartire 
Department. 

Mrs. H. J. Tennant, C.H., to be Chief Adviser (Women's Wellar:) in te 
Labour Regulation Department. 

Women’s Work in Engineering.—The Ministry of Muni- 
tions’ Exhibition of official photographs and samples of 
of women’s work in engineering and other war industries is 
to be opened at the City Art Gallery, Birmingham, on Mon- 
day afternoon next. It will remain open until November 
lOth from 11 a.m. to 8 p.m. daily. 


German Coal Shortage.—The special correspondent of the 
Times at Amsterdam states that speaking in the Frankfurt 
Municipal Council concerning the coal situation, one member 
said that the civilian population of the city received only 15 
instead of 40 per cent. of the coal promised. The munition 
industries were receiving much more than their. share. The 
coal famine would be worse than anything experienced hither- 
to during the war. 


Fuel Shortage in Athens.—In Athens fuel scarcity is 
acute, although the electric current for public use has already 
been reduced to a minimum and traffic on several tramway 
lines suspended. The electric works recently had fuel for 
one ay only, and it is proposed to reqmsition uncut timber. 
—Timea. 


The Aron Meter Co.—The German newspapers state that 
the liquidation has been concluded of the interests in Ger- 
many of the Aron Electricity Meter, Ltd., of London, parti- 
cularly the: latter's participation in the firm of H. Aron, Elek- 
trizitats Zähler Fabrik, G.m.b.H., of Charlottenburg. 


Engineers’ -Bonus.—The Ministry of Munitions has issued 
the Skilled Timeworkers (Engineers and Moulders) Wages 
Order, 1917, dated October 13th, 1917 (with a view to ensur- 
ing the maintenance of the output of munitions), relating to 
the remuneration to be paid to fully qualified skilled eng? 
neers and moulders of the class specified in the Order for 
work being munitions work or work in connection therewith 
which at the time when these directions are given is paid at 
time rates. 

Workmen tọ whom these directions apply shall receive a 
bonus of 124 per cent. on their earnings, which shall not 
alter or become part of their time rates, the bonus to accrue 
as from the beginning of the first full pay following October 
12th, 1917, and the fist payment thereof is to be made as 
soon as possible, and not later than the first full pay day in 
November, 1917. The directions apply, subject to the follow- 
ing provisions, only to fully qualified skilled engineers and 
moulders rated at or above the current district time rate for 
turners or fitters while employed on or in connection with 
munitions work and paid at plain time rates without the 
addition of any. bonus other than (a))a (bonus dependent on 


B. Underdown, 10 be Director of the Agricultural “Machinery 
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timekeeping, (b) a bonus (not being a bonus on output) less 
favourable to such workmen than the bonus payable under 
these directions, in which case the existing bonus shall merge 
in the bonus payable under these directions, (c) a war ad- 
vance given to meet the cost of living as the result of or in 
conformity. with arbitration under Part I of the Munitions 
of War Act, 1915. . 

These directions shall not apply to workmen of the class 
specified above whose wages it has been the practice to regu- 
late by the movements in the wages of men employed in 
trades other than the engineering and foundry trades. An 
application may be made to the Minister of Munitions for 
special directions in cases where the existing basis of remu- 
neration. for such workmen is less favourable than that of 
workmen of the same class to whom these directions apply. 

These directions will not apply to workmen paid an up- 
standing wage or salary which covers overtime or other 
allowances. Nothing in the foregoing provisions shall affect 
the present basis of determining piece rates or premium bonus 
times or any other system of payment by results. 


Exemption Applications.—Lewes Tribunal has withdrawn 
conditional exemption held by A. J. Cox (81, garrison duty 
abroad), jointer and shift engineer at the Lewes electric light 
works, and substituted three months’ temporary exemption. 

According to a Swansea newspaper, a special meeting of 
the Neath Rural District Council has been held to consider 
the question of military appeals against certain employés of 
the Council’s electric lighting station. Mr. Thomson, elec- 
trical engineer, said that if the military appeals were success- 
ful the Council would be compelled to close down one or two 
shifts, and it would be impossible to carry on the power sta- 
tion without ‘suitable men. It- was decided to notify the 
Council’s consumers of the position, and to emphasise the 
fact that no action would be taken without giving them 
reasonable notice. 

On the recommendation of the Advisory Committee, Roch- 
dale Tribunal has granted conditional exemption to E. Hornby 
(29, B2), motorman, appealed for hy the Corporation tram- 
way department. . 

Surrey Appeal Court has granted a final month’s exemption 
to G. T. Church (31, B1), electrical engineer, of Chertsey. 

Lancashire Appeal Court has granted three months’ exemp- 
tion to five electrical men engaged at the works of Messrs. 
Pilkington Bros., Ltd., St. Helens. 

At Walthamstow, the tramway manager (Mr. W. Murray) 
appealed for 12 tramdrivers, and said that they were in great 
straits for want of men, and those appealed for could not be 
replaced. Nine of the men were granted six months, and the 
others three months each. | 

At Dawlish, the Electric Light Co. renewed an appeal for 
C. C. Hodges (31), manager and secretary, who was stated 
to be doing all the work of the concern, with the aid of 
two pupils. The Military suggested temporary exemption 
until a substitute was obtained, but conditional exemption 
was granted so long as Mr. Hodges remains in his present 
employment. 

Renewed temporary exemption until January Ist has been 
granted to G. Dring (28), electrical engineer, appealed for 
by the Ilfracombe Electric Light Co. 

Berks. Appeal Court has dismissed a military appeal against 
exemption granted to J. H. Ferguson (36, C3), managing 
director and secretary of the Whitchurch and Pangbourne 
Electric Supply Co., Ltd. 

_High Wycombe Tribunal has granted six months’ exemp- 
tion to R. Pugh (40, B 2), electrical engineer. 

At Congleton, an appeal was made for the man in charge 
of the electric light plant at Moreton Hall, placed in Class 
C3 after three rejections. He was given conditional exemp- 
tion until March 3ist. 

fore the Brailes Rural Tribunal, a review was made of 
the case of G. F. Hall (33, Class A). electric light attendant 
to Mr. J. R. King. at Honington Hall. It was stated that 
an efficient substitute had been offered and refused, and Mr. 

g said that in addition to working for him, Hall was the 
only practical man he had to carry on the electric light plant 
at Shipston. “If he went there would probably be no light 
at Shipston, and the capital of the company owning the 
undertaking would be in danger of being lost. The substitute 
offered knew nothing about meters or wiring, and when he 
found that he would hive to do this work he refused to stay. 
Another substitute sent was only a gardener and painter. 

e appeal was dismissed, and exemption continued. 

he same Tribunal dismissed a military appeal against ex- 
emption held by A. W. Whitehead (40, C 2), electrician to 
Sir Grey Skipwith. 
ne months’ exemption has been granted to A. F. Pinson 

9, C2), Swanscombe, driver on the local tramwavs. 
ane Greenwich, an appeal was made by J. H. Hardwicke 

» C2), electrician at a Woolwich music hall, and a month 
only allowed. 

At Broadstairs, the Tsle of Thanet Tramway & Lighting Co. 
SEP aled for five tramway employés as being indispensable 
ord efficient substitutes are found. The manager (Mr. 
o. e) said that owing to the drain upon their staff it was 
a moot? to reorganise the service. Each man was allowed 

panthi, with the privilege of a personal appeal later. 
appealed the East Sussex Appeal Court, a Brighton electrician 
ed for extended exemption, and the employer said that 


since the last appeal two improvers had joined op, and he 
had been unable to replace them. The work was of national 
importance, and consisted entirely of maintenance work at 
military hospitals, &c. He himself was a Regimental Quarter- 


‘master-Sergeant in the Territorials, was just completing 30 


years’ military service, and was quite willing to enter into 
an agreement whereby the Army kept him and released the 
man. The decision of the Court was a final three months. 

On the appeal of the Corporation tramway department, 
Rochdale Tribunal has exempted until February 28th, F. Wal- 
ton (29, C2), overhead linesman, who has been discharged 
from the Army. 

G. Cooper (35, B1), electrician, applied at Mansfield for his 
cei tificate of exemption to be varied. He was granted four 
months last June, and given the option of going into muni- 
tion works. He did so. but his health was affected, he being 
subject to gas poisoning, and he asked to be allowed to return 
to electrical work on his own account. The request was 
acceded to, and exemption until January 31st was granted. 

At Mansfield, temporary exemption until a substitute is 
found ‘was applied for by Mr. E. H. Hewlett. borough elec- 
trical engineer, for H. Topley (18, Class A). switchboard. 
attendant, whose protection certificate has been withdrawn. 
Mr. Hewlett stated that the supply of power was verv im- 
portant indeed, and the man’s work was skilled. He should 
like exemption until Christmas in order to get a 16-year-old 
learner a little more experienced. The appeal was refused. 


i CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible mament. No letter can be published 
unless we hare the writer's name and address in our voarerxion. 


The E.T.U. and the A.E.S.E. 


“Shift Engineer.” in his remarks published in the ELECTRICAL 
REVIEW. makes use of the motto. “ United we stand, divided we 
fall“: but in the case mentioned—i.e.. the amalgamation of the 
A.E.S.E. with the E.T.U.—this motto would be.wrongly applied, for 
thesimple reason that there would be a division among the members of 
the A.E.S.E., the greater number of whom would immediately resign. 
Apply this motto to the A.E,S.E. only; let all qualified station 
engineers become united in the A.E.S.E.. and make it a strong and 
creditable Association that engineers will be proud of and that 
chiefs will look to for assistance. 

The suggestion of amalgamation is absurd ; no man who is au 
electrical station engineer in the full sense of the word can at the 
present time, nor until a very great change has taken place in 
the social state, meet with the workmen who work under him to 
discuss their respective salaries and wages, or the general conditions 
under which they work. The engineer has, in the majority of 
cases, to act as deputy for either the chief, or president, or mains 
engineer during his hours of business, and cannot become, or make. 
a confidant of the workmen. 

“C. W. B.“ is quite correct when he says that “station engi- 
neers have a live organisation,” but it is the A.E.S.E., not the 
ETU: 

The A.E.S.E. is the only organisation that at present represents 
station engineers. For patriotic motives, also due to a very large 
percentage of its members being on war service, this Association 
considered it advisable to discontinue ita meetings for the period of 
hostilities, unless some very urgent business came forward. Unlike 
certain other societies, the A.E.8.E. does not wish to hamper or 
delay the progress of the war by causing discontent in generating 
stations. That has never been the policy of the A.E.S.E. Where 
there has been discontent it has generally been remedied by the 
case being clearly stated to those in authority. 

I quite agree with “ Engineer-in-Charve ` in his leading remarks, 
and he fully explains the unique position of the shift engineer by 
saying it is ‘absolutely anomalous.” 

The apparent results ofsthe A.E.S.E. have been few, but it has 
done some very good work, in spite of the war and the efforts of 
the E.T.U. to cripple it. I think it probable that a number of the 
members of the A.E.S.E. who have been drawn into the fold of the 
E.T.U. are the agitators who, at the commencement of the A.E.S.E.. 
caused it so much trouble by attempting to force a policy of 
avitation and disaffection : if so. we must be grateful to the 
E.T.U. for relieving the A.E.S.E. of a very unpleasant burden. 

W. E. R, Sergeant, R.E.T. 


The Association: Movement. 


I have only this afternoon had my attention called to the letter 
in the ELECTRICAL REVIEW, written by Mr. Llewelyn B. Atkinson, 
Secretary of the Cable-Makers’ Association, with reference to the 
above matter. If Mr. Atkinson has only been closely associated 
with the Cable-Makers’ Association for something over l4 years, he 
will, perhaps, be more easily pardoned for giving expression to several 
inaccuracies with regard to facts which occurred some years earlier. 
It is. however. regrettable that he did not obtain further corrobora- 
tion for his statements in those quarters where, no doubt, official 
records could be traced to verify my earlier statements. 

I have no “axe tò grind” in cable circies. and I have no 
particular wish or nec” to stand in the limelizht in this matter, 
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especially if the limes have already been casting their brilliancy 
elsewhere. Were it otherwise, Mr. Atkinson might have heard of 
me before. — | 

I must now, however, as I am directly challenged, give further 
specifio details of the actual indisputable facta. as they occurred in 
their exact sequence. 

I stated that after n preliminary conversation with Mr. J. J. 
Easton, my first interview was with Mr. Alexander Siemens. 1 will 
now add that tv second interview was actually with Mr. Taylor at 
his factory at Hclsby, upon the only occasion on which I have ever 
Visited thore w..iks in my life. 

It is many yuars since I met Mr. J. S. Paterson, and I believe he 
has left the calls industry, but I trust this letter will come before 
him. Mr, Patesson gave me his active support, and will be abie to 
vive an unbiased record of those events. 

In my communication, I reported that I only had difficulty in 
one quarter. I did not expect to find it necessary to refer to that 
again : but as the necessity arises, I bey to state that it was the 
late Mr. Robert Gray who, in his own office, informed me that he 
did not believe it possible for such an Association to exist for any 
length of time, and he believed in the ” survival of the fittest.” 

My last interview of all (how surprised Mr. Atkinson will be ') 
was with Mr. Henry Edmunds, then chairman of Messrs. W. T. 
Glover & Co., Ltd. I did not disclose to him my conversation with 
Mr. Alexander Siemens, but I did state that I had met with almost 
complete success. Mr. Edmunds’s reply to me was ,that he would 
see Mr. Robert Gray himself, and that he believéd his influence 
. would be effective. Up to that time, [ beg to state most definitely 
and emphatically that Mr. Henry Edmunds had not seen or spoken 
to any one of the parties interested in this subject, from the time 
I started the campaign until then. nor had he any knowledge of 
my earlier movements until I communicated them to him. Almost 
immediately afterwards, the first preliminary meeting took place, 
and the subsequent events are no doubt correctly related by Mr. 
Atkinson. 

Mr. Atkin on will, however. perhaps be interested to learn that 
Mr. Henry Edmunds had some time before, if I am correctly 
advised (to .cquote Mr. Atkinson’s method of expression), © had the 
idea to four.d. or be associated with. a trade organisation.” This. 
however, kod a short life. if a merry one, and broke down. I 
referred te ¿»is event in my original communication. 

I would mention that the whole of these facts can be corrobo- 
rated by Mr. J. J. Easton, if his memory serves ; if that fails, by 
the official records of Messrs. Siemens, to whom all progress was 
reported. 

In conclusion, I would like to add that, by placing the genesis 
of the Cable-Makers’ Association on record, I am not wishing to 
detract fre a the later efforts of those who have brought this 
Association t» so successful a conclusion, and I am particularly 
sorry that Mr. Atkinson did not extend his inquiries into wider 
channels before seeking publicity. A 
Herbert H.. Berry. 
London, W. 1, October 23rd, 1917. ' 


- -ee 


“A EvropEAN CONCERT.” —A correspondent at the Front points 
out that «a misprint occurred in the letter under this heading in our 
issue of Sepicanber 25th; the supply voltage lis not 2,000, but 
220 volts. Reference to the original shows that the error on the 
part of the compositor was not inexcusable.— Eps. ELEc. REV. 


The Niche and Its Occupant. | 


The war is the hizyest moral earthquake which has taken place 
in the memory of man. It is responsible for the overthrow of 
institutions aud customs, generations in the making, which had 
become as harbours of refuge against the grasping hand of self 
individual gain. We know that things can never bear the 
same relationship in the years ahead as they did in the far-away 
summer days of 1914. 

One of the outcomes of the upheaval is the closer relationship 
between Capital and Labour. It took a European war to enable each 
to discover the true worth of the other, to find the true meaning of 
the motto, “ Unity is strength,” and to sow the seeds for true 
co-operation in the happy days to come “apres lu guerre.” And if 
half the schemes which have seen the light of day obtain realisa- 
tion, the world will indeed be a better place. 

Unfortunately, the boundary line of labour is tending to become 
too sharply defined. It is increasingly evident when labour is 
mentioned that “productive” labour only is referred to. The 
producer—the man who weaves the article, who produces the 
tangible result with the toil of his hands and the sweat of his 
brow—he is the man who will benefit by the utopian schemes held 
out like sugar plums to a fractious child. But what of the man 
whose brain created the vision from which the tangible thing was 
evolved’? He is still left where he has, perforce, been compelled 
to rest in a little niche in the wall—out of harm’s way, yes, and 
quite as easily forgotten as a sculpiured saint in a cathedral portal. 
He is a member of the “staff,” und as such is outside the labour 
qualification. His wage has becoine a salary, his time-sheet a mere 
set of numerals on the oll of the clock recorder, his hands are free 
from the result of dasiy contact with the crude components of his 
dream-child. He is a man above, a being apart, but alas! in such 
a minority that he vrases to be worth consideration when the 
betterment of the individual lot is on foot. 

Co-operation for the producer is in the air. Cannot the flashes 
which are illuminating the darkness produced by the present chaos 
shed a little light ci. the niche in the wall, and awaken the 
capitalist to a realisation of the untapped source of national energy 
lying dormant there i 


- pum of money. 


The loyalty of the staff to its chief is beyond reproach. When 
will he discover their true value, and respond to the mute appeals 
for recognition. even: if it be but the acknowledgment of trust 
well-placed and well-proved? Its loyalty can become something 
more than a mere expression of willingness to serve. It can become 
x real dynamic force urging the manufacturer and producer, and. 
through them, the nation at large, into new channels of enterprise, 
and opening vistas of a world-wide expansion at present unattainel. 

Abolish the niche, give its occupants freedom to expand, eradicate 
by careful attention all that belittles it, encourage all that expande 
and ennobles it. as you would your producer, and the day will not 
be far distant when you will be repaid not thirty. not sixty. but a 
hundredfold. | ace 


LEGAL. 


THE BoscH MAGNETO PATENTS. 


THE supremacy of the Bosch magneto was discussed in the Patents 
Courts on Thursday, last week, when the British Lighting and 
Ignition Oo., Ltd., of 204, Tottenham Court Road, London, W.C. 
applied for licence to use 24 German-owned patents for thee 
ma netos. 

The application was heard by the Controller, Mr Temple Franks 
and Sir Cornelius Dalton. 

Mr. HUNTER GRAY appeared for the applicants, who were, he 
said, a firm formed in May of this year to acquire the plant, 
machinery, and factory of the Bosch Magneto Co., Ltd., which was 
practically entirely owned by German capital, This Bosch Magneto 
Co. had 120 patents or applications. The purchasers direct were 
Messrs. Vickers, Ltd., who formed the: present applicant company 
to work the plant bought from the Controller. They paid a large 
The works, however, were not manufacturing 


works. There was merely a repairing shop. The magnetos before 


the war were not even assembled here. They came over actually 


- 


completed and assembled, and all the firm did in England was to 
effect repairs to damaged mapnetos. Undoubtedly the Bosch was 
at that time the best magneto that could be obtained for motor- 
cars, and a great deal of work had been spent on its evolution. 
Mr. Gray went on to say that he did not want the licence to be 
made out for the term of the war only. A company of this siz, 
with a large capital and under the guidance of Vickers, was not 
going back from the position it must take up, seeing the great amount 
of money that must be spent to get this industry into this country. 
A very large sum was paid for the fixed plant, machinery, and 
factories. The applicant company was formed with a capital of 
£200,000. Very substantial sums had been spent by the applicants 
since the purchase was made, and there was no question of the 
future rate of manufacture. These magnetos were now being made 
in large numbers. A licence had already been given to the Chesham 
Supply Co., Ltd., to manufacture (ELECTRICAL Review, May 
25th); the sum fixed as payable by way of royalty was then 
arranged at 5s. per magneto. That, under the circumstances, wa 
very generous, and if the Court could see its way to fix a amaller 
royalty in the case of the present applicants, no doubt that would 
react, and the Chesham Supply Co. would get the benefit of it. 

SIR CORNELIUS DALTON : I understand that for a motor bicycle 
before the war the cost of the magneto would be £1 retail, and for 
a four-cylinder car it would be up to about £12. There must have 
been a considerable number made. 

Mr. Gray: I am told by the managér that the biggest output. 
which occurred about the year before the war, was 100,000 in 
the United Kingdom and the Colonies, excepting Canada. 

The CONTROLLER : If you can give us any reason or consideration 


. why the royalty should be lowered we will hear you. 


Mr. Gray: When you consider the great expenses to be incurred. 
I think you will see there is a reason why a small royalty should be 
imposed. There are special considerations in this case which do 
not apply to all applications. He went on to say that the appli- 
cant firm were turning out for war work a very large number per 
week. They hoped to go on increasing that number during the 


war, and after, but they would not be able to do it unless they pot 


a big market. They could only get that and beat the Germans if 
they had highly developed works and equipment which would 
enable them to compete with Germany after the war. The 
Chesham Suppty Co. applied only for nine patents, and only two of 
those were in the present list. He apprehended they might find it 
necessary to come to the Court again. The whole of the 26, with the 
exception, perhaps. of three or four, were embodied in the magnete 
actually made by the applicants. 

_If, Mr. Gray said, the Germans were to be allowed to compete 
without legislative restriction, and to manufacture in this country. 
and English makers had to pay them a big royalty, they would try 
to get all the trade back after the war. 

Applicants’ general manager, MR. A. BENNETT. said he was 2 
the service of the Bosch Magneto Co. from 1907 until it we 
wound up by order of the Board of Trade. The colonial busines 
grew latterly, but he should say 80 per cent. of the output was for 
this country. or 80,000. The prices before the war would rant 
from £6 to £50, the last figure for the big stationary gas enziné: 
but for motor cars and bicycles the prices would be from £0 
£12. He calculated that they were doing 90 per cent. of the 
total magneto business of this country. The plant would have to 
be multiplied several times to render it equal to prodoving the 
quantity the Bosch Co. formerly imported. Mr. Boachs own 
explanation of his success was that his works were situated W 3 
part of Germany which wasvery far away from the natural 0ure 
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of supply, and he could only succeed and make money in that part 
by doing excellent work. 

The CONTROLLER : Yott say the success of the Bosch magneto 
-~as due to admirable workmanship ° 

WITNESS: Yes; and we can secure good workmanship here. 
We are making magnetos for most of the aircraft at the present 
time. It is only a matter of experience to get the material up to 
the excellency that the Germans attained. 

Mr. GRAY : Did Bosch’s ever make machines in this country ? 

Mr. BENNETT: No; we only made machings in London for 
the purpose of competition where it was laid down that the 
whole engine had to be of British manufacture. Mr. Bennett 
added that he would like the royalty to, be as small as possible, 
because he was responsible. He would be quite pleased if it could 
be fixed at 5s. 

An officer from the Admiralty, COMMANDER BRISTOW, giving 
evidence, said he had been particularly concerned at the Admiralty 
with magnetos and their use for public purposes. 

He that the sum of 5s. for royalty was excessive, and 
that the offer of the Chesham Supply Co. should not be allowed to 
weigh on anybody's mind to any degree. They were not magneto 
manufacturers, but cab proprietors and hirers. The Government 
have been in consultation with patent experts in this country, and 
their view was that upon the validity of these patents they could 
put up avery decent fight. They would challenge the validity of 
all these patents, except, perhaps, two—one dealing with the 
central terminal and the lagging pin, and the other a patent ‘on the 
hole in the contact-breaker cam, which was fitted with a wick 
taking the oil to the surface of the cam. The number of 
magnetos imported to this country before the war, as far as they 
could make out, of all sorts, from America, Germany, and odd- 
ments, amounted to 280,000 a year. So that if the trade was 
struggling under a royalty of 5s. a magneto, it would be paying to 
Bosch in Germany £70,000 per annum. A licence went on for 
several years, so that a very big amount at that rate would be paid 
to the Germans for a number of patents of which it was said that 
they were not valid. Moreover, it was perfectly true, as Mr. 
Gray said. that the superior quality of the Bosch magneto did not lie 
in the patents, but in the workmanship and material, and it had 
heen found quite possible for magnetos superior to the Bosch to be 
turned out, not embracing any device for which Bosch could 
claim a patent. Mr. Bennett was perfectly correct when he 
said their works would have to be very much extended before they 
could cope with the whole requirements of the country ; but he 
did not think he need be afraid of the German on that particular 
account. The following companies were also manufacturing : The 
British Thomson- Houston Co.,the British Westinghouse Co., Siemens, 
Ericsson, Peel-Conner, Thomson Bennett, the M-L Magneto Syndi- 
cate, the Watford Speedometer Co., the Fellowes Magneto, and others. 
The total capital of these companies must run into millions of 
pounds. For the first five alone the capital was very considerable. 
All these proposed to continue after the war. All these firms were 
members of the British Magneto Manufacturers’ Association, and 
they were unanimously agreed that they would fight the Bosch Co. 
if necessary. He believed that they had established some sinking 
fund or reserve to enable them to engage in litigation with the 
Bosch Co. if the Bosch (Co. wanted it. The upshot of all these 
consultations had been thate whatever others might do, they had 
definitely made up their minds that they would not apply for a 
licence, and they were anxious that nothing should be done by 
anybodRelse to prejudice the position which they had taken up 
with regard to the validity of the patents. Although the Govern- 
ment saw no objection to Messrs. Vickers having a licence, the 
Government would not regard with equanimity any clause inserted 
in that licence which made them appear to be sole licensees. It 
would not be satisfactory if the Court granted a licence which in 
any way would enable the Bosch Co. to say at the end of the war 
that anybody legally acknowledged the validity of the patents for 
which licence was granted. 

The CONTROLLER : The licence would only be between the appli- 
cants and the Board of Trade, and no licence for war use could ever 
be taken to be a general guarantee of the yandity of the patent 
rights. 


` 


COMMANDER BRISTOW: Say, for instance, that the British . 


Thomson-Houston Co. were using a certain patent, we should not 
like ‘it to be possible for the Bosch Co. to say : “ It does not matter 
what you think about its validity. A licence has already been 
rranted in respect of it, and the Patents Court has recognised it.” 
Take the patent for the central terminals and lagying pin. If 
Messrs. Vickers had taken out a licence for that, we should not like 
‘hem to be in a position to turn round and say : “` We have taken out 
ı licence for this patent, and you cannot now challenge it.” 

Mr. Gray: They cannot do that. 

Stk CORNELIUS DALTON asked’ Commander Bristow : Do you 
hink it wiser for the present applicants to join the other companies ? 

COMMANDER BRISTOW : That is a‘ matter I have no opinion to 
‘Xpress upon. 

The CoNTROLLER : What will be the demand for the output of 
nagnetos after the war? 

COMMANDER BRISTOW : With 280,000 a year required before the 
var, itis highly probable that that number will be greatly exceeded 
fter the war. There is a great movement for reforming the 
notor trade, and by standardisation to place this country ina 
nuch better position to fight the importation of these foreign 
"ars. 

In reply to the CONTROLLER, COMMANDER BRISTOW said the 
lemand for magnetos for aircraft was likely to increase, as well 
s for pumps, agricultural machines, and all sorts of things. 

Mr. Gray: Now that I have Commander Bristow’s support, I 
m going to ask you, Sir, to give us the licence at a lower royalty. 


SIR CORNELIUS DALTON : You still want a licence after hearing 


him ? 
Mr. Gray: Yes; if we find that we don't, we can notify you to 


that effect afterwards. In considering this application, I should 


like you to bear in mind that this is a key industry. 


The CONTROLLER: We shall recommend that a liveuce be 
vranted. It van be borne in mind that the Chesham Supply Co. 
were only applying, when they were before us, for licence to use 
for their own particular purpose, and it may be now that we shall 
be quite prepared to reconsider the whole question of royalty, and 
to recommend the Board that all people who come for a licence 
now—and possibly even the Chesham Supply Co.—should have the 
royalty based on these new considerations. We have in this Court 
to take into account a variety of considerations : first, how far the 
patents enter into the process of manufacture, then what is the 
public interest. and finally the development of the industry. The 
applicants will be duly notified by the Board of Trade as to their 
licence, and the conditions on which it is issued. 


4 
NEW ZEALAND COMPENSATION CASE. 
A DISPATCH in an Auckland paper states that at Wellington 
£2,000 damages were awarded by a Christchurch jury to Mrs. 
Minnie Jones, whose husband was killed by electric shock while 
working on the North Canterbury Hospital roof; £1,000 for 
herself, and £250 for each of four children. The claim was for 
£2,500 against the North Canterbury Hospital Board. 


e 


, | 

City Business Men and Government Control of Trade.— 
Yesterday afternoon there was to be held at Cannon Street Hotel a 
public meeting of merchants, manufacturers and traders concerned 
in the production; importation, and distribution of commudities of 
national necessity. The object was to consider the effect of the 
present system of Government control of trade upon legitimate 
commercial interests. The following resolutions approving of the 
recommendations of the London Chamber of Commerce Merchants’ 
Committee, which we reproduce from the Financier, were to be 
submitted :— 

(a) That Government should cease to act as trading intermediary between 
producers and consumers, but should utilise to the fullest extent the services 
of the business community. * 

(by That to this end merchants should be encouraged to continue to carry or 
import stocks of commodities essential to this country. 

(c) That, so far as any control of imports and exports is concerned, the 
quantities ‘allowed should as far as possible be based upon a fair allocation of 
quantities amongst merchants dealing in particular articles, after consultation 
with representative trade organisations. Penmnits should only be granted to 
British and Allied subjects who are legitimate nerchants and importers to the 
trade involved. 

td) That the varfous control departments should be co-ordinated so far as to 
secure a uniform system on questions of principle and to obviate present delays 
in dealings with licences and pennits. 

(e) That control departments should in all cases be assisted by representative 
business men nominated by their respective trades. 

(f) That steps be taken to represent tothe Government, to Members of 
Parliament and the public generally the views set out in the report of this 
committee. 


Basic Pig-Iron from Midland Ore.—The Right Hon. 
George Roberts, M.P., P.C., lit up on Saturday last the last remain- 
ing idle furnace at the Stanton Ironworks, which has been placed 
in commission for the purpose of making basic pig-iron out of 
local iron ore for steel making. The manufacture of basic pig-iron 
out of local ore is a new industry in the Midlands; and not until 
the shortage of raw materials for steel-making purposes had made 
itself felt were the Midlands called upon to divert their blast 
furnaces to the manufacture of basic iron. It is of interest to note 
that under normal conditions these furnaces remain in continuous 
operation for some 15 years before requiring relining. The Stanton 
Co. now have in commission nine furnaces, and supply their own 


iron ore and coal, &c. 


Catalogues and Lists—Messrs. Trepraars, LTD., 
9, Diana Place, Euston Road, London, N.W. 1.-—-Leaflet giving prices. 
&c., of the ° ‘One Part ” holder. 

BRITISH THOMSON-HousToN Co., Lro.. Rugby. -List No. 4,155, 
giving description, dimensions and shipping particulars of oil- 
break switches, type O. Form E, also No. 4,153, giving similar 
information respecting Form C. 

THE SUN ELECTRICAL Co., LTD., 118-120, Charing Cross Road, 
London, W.C.—Thirty-six-page illustrated pamphlet. giving prices 
and essential catalogue details of ‘‘Sunlite P.E.“, “Diffusa,” 
Holophane, and other reflectors, and fittings for use with half-watt 
lamps, for lighting all departments of works and general offices, 
stores and tool-rooms, &c., also for yard, cinema and public building 
lighting. 

MESSRS. COLE, MARCHENT & MORLEY, LTD., Bradford.---Twenty- 
four-page publication showing a large number of illustrations of 
condensing plants specialised in and installed by them. 

Messrs. SCHOLEY’& Co., LTD,, 56, Victoria Street, London, S.W. 1. 
--Leaflet fully describing the Copes feed- water regulators. for which 
the firm has recently booked a large number of orders. These 
include contracts with Sheffield (repeat order), Manchester and 
Birmingham Electricity Departments, the Yorkshire Electric Power 
Co. (repeat), Messrs. Babcock & Wilcox, and many industrial firms. 

ELECTRICAL APPARATUS Co., LrD., Vauxhall Works, South 
Lambeth Road, London, S.W.—No. 4 of the E.ATC. “ Quarterly 
Review,” just issued, contains.a good deal of illustrated material 
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telating to E.A.C. work in war time, and to the company’s manu- 
factures, such as an A. no-volt release, air compressors, springing 
figure type cyclometer counters for E.A.C. meters, controller 
regulators, testing rheostats, and automatic protection for slip- 
ring motors. 


Liquidation. BRITISH CoNTINENTAL ELEC TRICITY CoO., 
LtTp.—Creditors must send particulars of their debts, &c., to the 
Liquidator, Mr. C. E. Barker, 21, Finsbury Pavement, E.C.. by 
November 30th. 

“Stoker Contracts. —THE UNDERFEED STOKER Co. has 
effected sales of its stokers to the following electricity authorities :— 


Wolverhampton Electricity Works 10 A 
Brighton Electricity Works .. GA 
Swansea Corporation Electricity Works. . 2E 
St. Helens Electricity Works ; 1E 
St. Albans Electricity Works a ae pa 1E 
Carlisle Electricity Works. .. es ua Ei ee 1A 


Bath Electricity Works 


The latest list of customers for these eee ied maide: the 
War Office, Messrs. Armstrong. Whitworth & Co.. and a number of 
collieries, ironworks, &c. 


Book Notices.—Science Abstracts, A and B. Vol. XX. 
Part 9. September 29th, 1917. London : E. & F. N. Spon, Ltd. 
Price 1s. 6d. each. 

‘Letters concerning the War: Between an American and a 
relative in Germany.” Privately printed, New York. 

“ Beama Journal.” Vol. III. No.4. October, 1917. London: 
Oakley House, Bloomsbury, W.C. Price 1s. net. 
“Post Office Electrical Engineers’ Journal.” 
October, 1917. London: 

Price 1s. net. 


Vol. X. Part 3. 
H. Alabaster, Gatehouse, and Kempe. 


LIGHTING AND POWER NOTES. 


Acton.—The Council has received a cheque for £2,500 
from the Metropolitan Electric Supply Co., in accordance with the 
terms arrived at when the Council disposed of its powers to the 
company. 

The profit on the Acton undertaking was stated to be 10°26 per 
cent. ; and having regard to this, the Council expressed the opinion 
that the company was not justified in increasing the charges for 
current by 10 per cent. 


Australia.— Members of the Melbourne Council recently 
visited the Spencer Street power house. where a water-tube boiler 
has been equipped with a furnace for burning brown coal. The 
experiment is stated to be quite satisfactory, the full boiler output 
being maintained. It has been found that brown slack coal also 
Kave good results ; at present there is no market for this coal. 


Blackpool.—W aGes.—The War Bonus Sub-Committee has 
considered the application on behalf of the employés in the electricity 
works for a war bonus of lis. week, and has decided to offer the 
same sum as was recently awarded workers in other departments— 
12s. a week. In the event of non-acceptance, the matter will go 
to arbitration. 


The past six months’ working of the Corporatiors@@lectricity 
department shows an aggregate output of 2.649.261 units, an 
increase of 221,329 units on the similar period of last year. 


Bolton.— Price IncrEaseE.—The Electricity Committee 
has approved a report submitted by the electrical engineer on the 
question of increasing the price of current owing to the increased 
cost of coal, and has decided that the following advance over the 
prevailing prices should take effect as from the commencement of 
the current quarter :—Ordinary power consumers, ‘Id. per unit ; 
lighting supply consumers, ‘ld. per unit; and traction supply, 
subject to the approval of the B. of T., ‘utd. per unit. 


Bradford. — The latest establishments to adopt elec- 
tricity for driving purposes are a new mill just completed” 
for Messrs. Jeremiah Ambler & Sons, one of the pioneer woollen 


firms, and Dockfield Mills, Shipley, for the completion of which, 


Government licence has been secured. 

The Chamber of Trade has decided to support the National 
Chamber's petition to the Government (originated by the Leeds 
Chamber) for the fixing of definite uniform times of shop lighting 
restriction to cover the period of a month, during each month of the 
winter, based on the sunset conditions of the various parts of the 
country, instead of the present confusing system of a change of 
time every evening. 


Bristol. Year's Workine.—The report of the year’s 
working of the electricity department to March 31st last shows gross 
receipts amounting to £143.923, an expenditure of £98,348, and a 
gross profit of £45,574, which, with the amount transferred from 
redemption and sinking fund (No. 2) account, makes a total of 
£46,141. After repayment of loans and interest, £48,373. there 
was a net loss on the year's working of £2,232. The credit balance 
brought forward from last year’s account was £9,292, which, with 


adjustment of income-tax (1915-16), £1,288, made a surplus of , 


£10,580, which has been appropriated as follows :—Loss on year's 
working, £2,232; allowance to employés on active service, £3,308 ; 
and £4,968 on work not chargeable to loan account, leaving a 
balance of £72 to oarry forward to next account. The outstanding 
debt amounts to £317,566. The total number of consumers was 


5,736, a net increase of 128 during the year. The number of units 
sold , was 23,579,139, an increase of 1,913,171. The genen: 
manager, Mr. H. Faraday Proctor, in his report states that the 
3,000-KW. turbo-generator, sanctioned by the L.G.B. last year. hs: 
been delivered, and was expected to he in full running order durin; 


. the autumn ; but the load had so increased, that further plant wx 


absolutely necessary. On the initiation of the Government schem? 
at Henbury, arrangements were made for co-operative workin; 
between the electric generating stations of the respective depar- 
ments, with a view to the works of the Government being take; 
over by the Corporation after the termination of the war; tb- 
Government purchased a further 6,000-KW. generator in addition to 
those already on order for its own requirements for the more par- 
ticular use of the Bristol Corporation Electricity Department 1. 
meet the growing demands. The stoppage of the works at Henbor: 
had placed the Corporation electricity undertaking in a diffical: 
position as regards meetiug future requirements, as the Feeder Ria 
station had its full complement of plant, and the Henbur 
scheme was being relied on. The engineer further states zhs 
arrangements for either the extension of the existing station a 
Feeder Road, or the construction of a new station on a large sci: 
is therefore difficult, pending the advancement of the gener, 
scheme of organised electricity supply being considered by th: 
Government, and it is particularly regretable that the purchase «‘ 

the 6,000-kw. generator sanctioned by the Council in May, 191: 
was not approved by the L.G.B., the added load having ‘alres: 
almost taken up the capacity of the smaller set to which the Cer- 
poration was then limited by the Board. Of the £23,056 increas 
in working costs, £16,041 represented the additional cost of oval. 


Ealing.—The T.C. has received a letter from the Commi 
sioner of Police requesting the resignation of members of t+ 
electricity staff who had enrolled as special.constables. The Tor: 
Clerk explained that this was the outcome of the Council's repr ¢ 
a letter from the Commissioner respecting the payment of com- 
pensation for injury sustained in the course of duty by speci 
constables enrolled for the purpose of protecting their emplover- 
premises. The borough electrical engineer had applied for lory 
service badges for these men, but the request was refused. It wi 
decided that the Town Clerk should point out that the men ver 
enrolled three years ayo, and that during that period the liabui: 
of the police authorities regarding the payment of compensati.: 
had not been questioned.. It was also resolved to say that it wou! 
be an ungracious. act to ask the men to resign at this janci: 
because the Council declined to accede to a demand which did 1 
appear to be justified. 


Greenock.—PRoPosED Loans.—The Corporation Jaz; 
week decided to apply to the Secretary for Scotland for sanctie: 
for power to borrow £53,000 for the electricity undertaking. l 
was stated that £6,000 was required to complete old contrai- 
#£13.000 for additional mains and services in Greenock and £>: 
in Port Glasgow, £10.000 for land and property extension: s 
Dellingburn power station, and £16,000 for transforming fir: 
and switchgear. The total of £43,000 will cover the immeiis:: 
requirements. but in the near future further expenditure wil » 
necessary.—Glasguw Herald. 


Liverpool.—OUTPIT Fieurrs.—The Corporation Ele- 
tricity Department has made considerable progress during the pe 
12months. There are now about 12,400 consumers, an increas <. 
400 in the year. 
lighting, power and traction purposes, an increase of nes: 
7 million units. During the first eight months of the present ye 
there was an increase of 5 million units, or 13 per cent.. as compar: 
with a similar period last year. 


London.—P.L.A. Report.—The report on the work ~ 
the Port of London Authority for the year to March last menti 
that at the Royal Albert Dock 43 new electric cranes and a n: 
crane track and conduit have been completed, and progress b+ 
been made with the provision of electric pumping plant for the i" 
docks. 

At Tilbury three transit sheds, with 12 electric cranes, have = 
completed. 


. Loughrea.—The Town Commissioners decided to appre . 
the Electric Lighting Co. with a view tothe utilisation of electr.: 
for the purpose of a new milling industry. Mr. Cahill said +2- 
after providing the town with light, something like 1.500 i 
was being wasted, and might be turned to profitable account in = 
direction indicated. The L.G.B. has declined to sanction an iner-s 
from 6d. to 8d. per unit on electricity supplied by the comper: : 
the workhouse, stating that it does not consider the Guardian: i+! 
power to increase the price agreed upon with the compans ini’: 


Nuneaton.— Loan APPLICATION.—The T.C. has appi 
to the L.G.B. for sanction tog loan of £575 for money oversper’ 
machinery, £785 for excess expenditure on mains and sem 
and £2,140 for new mains and services and costs of raising the ‘= 


_Oldham.—Hovsixe ScHemes anD Evectric Lit 
ING.—Acting on the request of the L.G.B, which has pra* 
substantial financial assistance, local authorities in Lancashir - 
elsewhere, are busy preparing big housing schemes to mæ: ` 
great shortage which will exist in most districts after the +=“ 
This should mean a considerable extension of electric ligi’ 
At Oldham there is a proposal to erect 500 houses, and # 
meeting of the local Electricity Committee, Mr. Chamberisiz. © 
of the joint engineers, stated that he had written to the bore: 
surveyor, expressing the hope that the claims of the elect 
department would not be overlooked when the question u i- 
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means of lighting the proposed houses came to be considered. In 
the letter he pointed out that at present there were about 100 small 
houses, rented at about 5s. 6d. a week clear. which were elec- 
trically lighted. Mr. Chamberlain told the Committee that the 


old fetish that electric lighting was a matter for the big house . 


only ought to have been dead long ago, and the present scheme, if 
carried out, would provide a splendid opportunity for that 
department. 


Rochdale.—As a result of the extra cost of coal, the 
question of an increase in the charges for electricity is under cou- 
sideration. There is now a coal clause in connection with the 
main contracts with consumers. 


Southend.—Inqurry.—A L.G.B. inquiry was held on 
Tuesday, last week, regarding the proposal to borrow £45,520 for the 
provision of additional generating plant at the electricity works, and 
tor £4,150 for electric vehicles for the collection of house refuse. 


Tipperary.— The B. of G. proposes expending £400 on 


the renovation and improvement of the workhouse electric lighting 
plant. 


TRAMWAY AND RAILWAY NOTES. 


e 

Australia.— ELECTRIFICATION OF THE VICTORIAN 
SUBURBAN RAILWAYS.—The Railway Commissioners have announced 
„hat, to enable the electric trains to be run during the first half of 
wext year, special arrangements had been made to secure from 
America some of the gear necessary to inaugurate the service. The 
sheme had reached a stage where the installation of a small 
juantity of additional plant would allow trains to run on the 
‘andringham-Essendon line, and a relatively sinall portion of the 
‘otary converting plant, transformers, and switchgear essential to 
he commencement of electric traction has been ordered from the 
xeneral Eleotric Co. (U.S.A.), which is the contractor for the elec- 
rical equipment of the suburban rolling stock, and the original 
rders placed in Great Britain for the gear have been cancelled, so 
hat no extra expense will be incurred by the transfer.— Melbourne 
(ge. ` ` 
Bingley (Yorks.).—The Council has decided to apply to 
he B. of T. for prolongation of the time by two years for the com- 
letion of the tramway at Crossflats. This step does not materially 
ffect the proposed (after-war) linking-up of the Bradford, Bingley, 
nd Keighley tramways between Crossflats and Stockbridge. It is 
n additional extension on the war-time extension already granted. 


Birmingham.—ARTERIAL Roavs.—The City Council 
as adjourned consideration of the recommendation of the Public 
‘orks Committee favouring the widening of the chief arterial 
ads and the construction of a separate track system for tram- 
ays. The subject is to be discussed by the chief Committees of 
1€ Council, and there is good reason to believe that the scheme 
ill again be submitted for adoption within the next three or four 
ionths. 


Blackpool.—YEAR’8s WorkING.—The annual report of 
1.e Corporation tramways for the year ended March 31st last, 
tows a total revenue of £94,367, working expenses amounting to 
53,229, and a gross profit of £41,138 ; interest and sinking fund 
arges absorbed £19,956, leaving a net profit of £21,182, which 
as been disposed of as follows :—For the relief of rates, £10,000 ; 
rmanent way renewal fund, £9,000; to reserve fund, £2,182. 
ne total amount at the credit of the reserve fund is now £9,142, 
id of the renewals fund £30,542. The passengers carried num- 
red 17,810,538 ; the car-mileage was 1,131,728, showing an in- 
ease of 3,224,687 passengers and 62,204 miles during the year. 
1e average total revenue per car-mile was 200ld.; the average 
»rking expenses per car-mile, including power, were 11°29d. 

At @ meeting of the Tramways Committee, Mr. Charles Furness, 
neral manager, reported that when conditions allowed he should 
ply for permission to purchase about 16 additional cars. bringing 
e total up to about 100. At the same time he recommended, in 
aw of depletion of staff, that application be made to the B. of T. 
r permission to use trailer cars. This would increase the carry- 
v capacity from 50 to 80 per cent., and only an additional 
nductor would be required. The Committee approved the recom- 
2ndation, and application is to be made as suggested. 

A recommendation by the Watch Committee that a double set of 
ies should be placed at the Dickson Road terminus of the Black- 
ol and Fleetwood Tramroad Co., was deferred until the present 
we expires in July, 1919. 


Bradford.— W acres.—The Corporation tramway workers, 
mbering about 1,000, through the local branch of their Union, 
: applying for a wages advance of equal to £1 per week on pre- 
wr rates. They are already in possession of advances up to 12s. per 
ek in addition to receiving time and a-half pay for overtime. 
e new demand would cost the department £42,000 a year. The 
am ways Committee states that the advance is impossible without 
material increase in fares. The Committee has recommended 
the War Wages Committee that the application be not granted, 
t it is willing to go to arbitration. 

[TRAFFIC RETURNs.—The city’s tramway receipts for the half- 
ir ending September 30th were £203.590, an increase of 
9,000 on the corresponding period last year. The total expendi- 
e includes £22,000 in war wages and bonuses, an increase of 
1,000, in addition to which, £10,000 (an increase of £4,000) has 


~ 


been paid in war allowances. The car-mileage was 8,052,000, a 
decrease of 107,000. The passengers carried numbered 42,893,000, 
an increase of 745,000, averaging 127 journeys for the whole popu- 
lation, an increase of 16 journeys. 


Continental. —SW (TZERLAND.—The Swiss Locomotive and 
Machinery Works Co., of Winterthur, which has just declared a 
dividend of 7 per cent. for 1916-17, as in the previous year, reports 
that the Federal Railway Administration has definitely allocated 
to the company an order for the mechanical parts of the four 
experimental electric locomotives for the St. Gothard Railway. . 


Edge Hill Light Railways.—An application was recently 
made to the Light Railway Commissioners for an order authorising 
various lines in the district between Stratford-op-Avon and Banbury. 
covering about 11 miles. The railways are to deal with minerals, 
though passenger-carrying powers are included ; it is apparently 
intended to adopt electric traction. as powers are sought for the 
erection of a generating station. 


Huddersfield. WaGes.—The existing war bonus of 10s. 
per week paid to adult male tramway employés is increased to 14s. 
per week ; those of the female employés (4s. 6d.) and boys Gs.) 
are increased by 2s. each, with certain conditions as to overtime 
work. The increased bonuses are retrospective to September 19th. 


Lancashire.— Tramway Wacrts Awarp.—The recent 
award to the tramway workers of Lancashire is now being regarded 
as even more favourable to the employés than was at first apparent. 
The arbitrator, on a point of appeal, has decided that the award of 
12s. for men and 9s. for women applies to a six-day working week, 
and that if an employé works seven days he is entitled to an extra 
amount. As, owing to the reduction in staffs, the seven-day week 
is fairly general, this will mean an increase of lis. a week. In 
Bolton, where a 13-day fortnight arrangement has been in vogue, 
the veneral manager has been authorised to prepare a scheme for n 
six-days’ week. 


Liverpool. The Corporation Tramways have carried 
nearly ten million more passengers during the past nine months 
as compared with 1916, and although there was a decrease 1n the 
mileage run of 90.303 miles, the receipts, which weré £603,317, 
showed an increase of £53,417 upon those of the correspopding 
period of last year. The earnings per car-mile were 1s. 3°43d., as 
against Is ‘88d. Some 2.200 employés have joined the Forces, and 
this fact, with the difficulty of obtaining supplies, has involved 
strenuous conditions. 5 


4 
London.—The Lewisham B.C., having regard to the 
improving receipts of the L.C.C. tramways, has directed that they 
should be included in a provisional valuation list for reassessment. 


Londonderry.—A member of the Corporation having 
declined to negotiate with that body for the use of Jand in con- 
nection with the proposed city electric tramway service, the 
Corporation decided to acquire the land compulsorily. 


Warrington.—The T.C., in sanctioning increased fares 
on the tramways, was told by Alderman Wilkinson that war 
bonuses were costing the Corporation £3,600 a year. Prior to the 
war, in 1914, the working cost per car-mile was &d., and they could 
make money on that basis, but the cost had now risen to 114d. per 
car-mile. i 


TELEGRAPH AND TELEPHONE NOTES. 


Argentina.—The high-pawer wireless station which, with 
the consent of the Argentine Government, has been erected, under 
the supervision of Messrs. Siemens-Schuckert, in the vicinity 
of the station of Plomer is designed to communicate with the 
high-power station at Nauen, near Berlin, the distance between the 
two stations being about 13,000 kilometres. Signals from Germany 
have already been received, but the prevalence of strong atmos- 
pherics has so far prevented them from being intelligible.—Reriew 
of the Rirer Plate. ‘ 


Australia. —Orders aggregating 1,000 lines of automatic 
central-office equipment and 1,000 telephones equipped with the 
‘dial have just been placed. to be used as additions to the automatic 
exchanges in Australia. This is the second set of orders placed 
since the beginning of 1917, the first one—for 1,800 lines—being 
received in February.. T. and T. Age. 

The Minister for the Navy recently stated that £55.000 had 
been spent in the purchase of wireless workshops and plant at 
Randwick, Sydney, and there were now 81 men employed there.— 
Melbourne Age. 


Holland.—In confirmation of the report that there is 
wireless communication between Holland and foreign countries, 
ria Berlin, the Amsterdam Telegraaf states that commercial tele- 
grams are arriving in Holland by this route.—Zhe Times. 


| 
Telephoning During Air Raids.—The Postmaster-Gencral 
earnestly appeals to the public to refrain from using the telephone 
during and immediately after an air raid. Private calls must 
necessarily give way at such times to urgent calls of public and 
national importance. 
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‘CONTRACTS OPEN AND CLOSED. 


OPEN. 
Dublin —November Ist. G.N. Railway Co. (Ireland). 


Six or twelve months’ supply of general stores (including several 
electrical items). See “Official Notices ° October 5th. 


Grimsby,—October 29th. Corporation. House service 


boxes and house fuse-boxes and fittings. See `“ Official Notices ` 
October 12th.. 


` Spaiu. —Tbe municipal authorities of Uruena (Province 
of Valladolid) have just invited tenders for the concession for the 
electric lighting of the town during a period of 15 years. Tenders 
have also lately been invited by the municipal authorities of 
Villadefrades, in the same province, for the concession for the 
electric lighting of the town during a similar period. 


York. — November 2nd. N.E. Railway. Telegraph 


‘stores for six and twelve months. See “Official Notices ” to-day. 


CLOSED. 


Government Contracts.—List of new contracts placed 
during September, 1917 :— 
War OFFICE. 
Generating sets.—R. A. Lister & Co., Ltd 


Motors.—Electric Construction Co., Ltd. ; > F. Parkinson & Co.; Rhodes 
Motors, Ltd. 


Transformers.—Harland Engineering Co. 


Iron wire.—Dorman, Long & Co., Ltd.; Firth & Co., Ltd.; Guest, Keen 
and Nettlefolds, Ltd. 


INDIA OFFICE STORE DEPARTMENT, 

Alternators.—Crompton & Co. 

Cells.—Siemens Bros. & Co. 

Cells and dynamos.—J. Stone & Co. 

Copper plates.— Williams, Foster & Co. ; Pascoe, Grenfell & Son. 

Gutta-percha sheet.—Siemens Bros. & Co. 

Wire.— Whitecross Co.; Shropshire Iron Co.; R. Johnson & Nephew. 

H.M. Orvice or WORKS. 

Engineering services.— Electric wiring, &c., new Court House, Newington 
Causeway «?Lund Bros. & Co. 

Ordnance Survey Office, overseas.—Electric generating plant: Harland 
Engineering Co. 

Post OFFICE. 

Telegraph apperatus.—Automatic Telephone Mfg. Co., Ltd.; General 
Electric Co., Ltd.; I.R., G.P. & Telegraph Works Co., Ltd.; Telegraph 
Condenser Co;, Ltd.; H. White & Co. 

ia tess apparatus. —British L. M. Ericsson Mfg. Co., Ltd.; General 

lectric Co., Ltd.; Western Electric Co., Ltd. 

Subinarine cable. —Telegraph Construction and Maintenance Co., Ltd. 

Telegraph cable.—Connolly Bros., Ltd. 

Telephone cable.—B.1. & Helsby Cables, Ltd.; Callender’s Cable and 
Construction Co., Ltd.; W. T. Glover & Co., Ltd.; Henley’s rae nae 
Works Co., Ltd. ; : Johnson & Phillips, Ttd. ; C. Macintosh & Co., Lita. ; 
Peel-Conner Telephone Works, Ltd. Siemens Bros. & Co., Ltd.; 
Union Cable Co., Ltd.; Western Electric Co., Ltd. 

Leclanché colis.—Siemens Bros. & Co., Ltd. 

Insulators.—Bullers, Ltd. 

Stay-rods.— Bayliss, Jones & Bayliss, Ltd. 

Zinc rods.—Eyre Smelting Co., Ltd. 

Bronze wire.—B.I. & Helsby Cables, Ltd.; Shropshire Iron Co., Ltd.; 


F. Smith & Co. (incorporated in the London Electric Wire Co. and 
Smiths, Ltd.). 


Copper binding wire.—B.I. & Helsby Cables, Ltd. 

Covered copper wire.—Concordia Electric Wire Co., Ltd. 

Copper line wire.—T. Bolton & Sons, Ltd.; B.I. & Helsby Cables, Ltd. ; 
Elliott's Metal Co., Ltd.; Johnson & Nephew, Ltd. ; Shropshire Iron 
Co., Ltd.; F. Smith & Co. (incorporated in'the London Electric Wire 
Co. '& Smiths, Ltd.); Wilkes, Sons & Mapplebeck, Ltd. 

Voltoids.—Brunner, Mond & Co., Ltd. 


London. — St. Pancras.— The Borough Council has 
accepted an offer of Messrs. Bruce Peebles & Co. to supply an 
additional 1,000-KW. motor-converter for £4,000. 

HAMMERSMITH .—The Electricity Committee recommends that 
the offer of Messrs. W. B. Dick & Co., Ltd., be accepted for the 


supply of cylinder oil for 18 months from September 26th, 1917, at 
3s. 6d. per gallon. 


Taunton.—T.C. 2,500 tons of Russell’s Black Vein 
washed bean coal fom the electric light works : Cory Bros. & Co., 
Ltd., at £1 Ys. 9d. per ton, an advance on the last contract of 74d. 


Transformer and Meter Contracts.—Messrs. Ferranti, - 


Ltd., have received the following contracts :-— 
Yorkshire Electric Power Co. —One 150-KV.4, and one 200-K.vV.a. 3-phase 
transformer. 
British Cellulose & Chemical Mfg. Co., Ltd. —Three 10,000-k.v.a. 3-phase 
transformers for furnace work (secondary current 50, 000 amps.). 
Stockton-on-Tees Corporation.—Annual contract for c.c, meters. 
Redditch Urban District Council. --Annual contract for a.c. meters. 


FORTHCOMING EVENTS. 


Physical Society of London.—Friday, October 26th. At 5 p.m. At the 
Imperial College of Science, South Kensington, S.W. Papers on ‘A Class 
of Multiple Thin Objectives. " by Mr. T. Smith, and on ‘‘ The Radius of 
the Ran eal and the Nuclear Structure of Atoms,’’ by Prof. J. W. 
Nicholson. 


Association of Supervi Electricians.—Tuesday, October 30th. At 7.15 
Ko At St. Bride’s Institute, Bride Lane, E.C. Paper on “ Switchboard 
elephone Equipments, ” by Mr. T. P. Lee. 


Salford Technical and Enginee Association.—Saturday, November 
3rd. At7p.m. At the Royal Technical Institute, Peel Park, Members’ 
short papers for gold medal given by Mr. W. O. Larmuth. 


NOTES. 


Volunteer Notes.—County or LONDON VOLUNTE: 


ENGINEERS (FIELD COMPANIES).— Headquarters, Balderton Stre 
Oxford Street, W. 1. 


Orders for the week, by Lieut.-Colonel Clay, V.D., commanding :— 

Officer for the Week. Lieut. W.J. A. Watkins. 

Drills,—Week ending Sunday, November 4th, 1917 :— 

Monday.—No. 8 Company, Left Half. Recruits, signalling, 6.30, 

Fuesday.— Physical drill and bayonet exercise, 7.30. 

Wednesday. - No. 1 Company, 6.30. 

Thursday.—No. 2 Company, 6; signalling, ambulance, 6.30. 

Friday.—No. 8 Company, Right Half. Recruits, 6.30. 

Sunday.—Commandant’s Parade. Parade Waterloo Station, opposite N: i 
Platform, 8.45 a.m., for work at Esher. Uniform. Mid-day rations tu ` 
carried. Compulsory for A and B men. 

Musketry.-—Belvedere Road. Tuesday, Wednesday, and Thursday, 53) tot 

Note.—The Medical Officer will attend for examination of recruits, àr.. 
Thursday, at 6. 

All enamelled cap badges must be returned to the Quartermaster- Seme 
without delay. 

The Regimental Tailor will attend on Tuesday, October 0th, at Hes 
quarters, at 6.30, to measure for uniforms. 

Unless otherwise indicated, al) drills will take place at Headquarters. 


(By order) MacLEOoD Yrarsuey, Capt. and Adjvis:'. 


Metropolitan Association of Electric Tramway Managers. 
—A meeting of the members of this Association was held at t- - 
Municipal and County Club, Whitehall, on Friday last, when it: 
were present :—Messrs. Wllmann (East Ham), Harvey (Ife: : 
Hammond (Met. Electric), Williams (Erith), Stokes (Bexley), Mie: 
(South Met.), Mackinnon (L.U.T.), and Goodyer (Croydon). Mes: 
Ullmann, Hammond and Goodyer were respectively re-elected chs: 
man, vice-chairman and secretary. A number of items on t 
agenda had to be left over for discussion at a subsequent mettir: 


Municipal Trading: Our Obligations to Posterity.- 
The following is an extract from the report of the chairman oft: | 
Christchurch (New Zealand) Municipal Tramway Board for t 
year ending March 31st, 1917 :—" Some day the New Zealand Le: | 
lature may recognise the advisability, in view of the rapid incra- 
in municipal trading concerns, of setting up a standard, s 1: 
result of the fullest investigation, for the guidance of those mu. 
cipalities which desire to strike a true balance between the ri: 
interests of the present generation, which wants to get as mi i 
benefits as possible from its municipal trading concerns, and’. 
coming generation, which, while undertaking its own new bari- 
should not receive, by way of legacy, obligations which aher 
have been met by its forefathers.” __ | 


Appointments Vacant.—Chicf assistant engineer, fer u 
Fleetwood U.D.C. electricity works, £150 ; mains engineer (£3 
the Lowestoft Corporation electricity and tramways departmi- 
shift engineer (£220) for the Manchester Corporation electri: 
department ; assistant electrical engineer for the Buxton Com. 
tion electricity undertaking ; charge engineer (50s.) for the Li 
Tramways Department; meter repairer (458.) for the Lv. 
Borough Electricity Works. See our advertising pages to-day. 


Central Station Employes: St. Pancras Proposals— - 
In view of the general increase of wages throughout the cou” | 
to employés engaged in electrical undertakings, the St. Pass: | 
Borough Council has secured information regarding the rates. 
by other municipal undertakings, and, as a result, the Electr: 
Committee makes the tollowing recommendations :— 


Present Revised es 


maximum mum weri. 
- weekly ~. wagesai 
wages. recommer:+' 


Station superintendent (King’s Road) .. £208 +25 &17= Toreceivers 
£250 perannum; mum sas 
present salary £250 forte? 
£233 per annum instead c 


1 
Dec. 16th i 
oer Se 
hecome i 
Chief assistant (Regent’s Park) .. 5 £3 10s. per £300 to i 
wee per acc > 
paid Tie 
Shift engineers (King’s Road) .. ee £3 0 0 $3 15 # 
Shift engineers (Regent’s Park) .. TAR 210 0 Bi 
Sub-station electrician ae s4 rs 200 gi + 
Switchboard attendants .. D4 ale 110 0 200 
Engine drivers.. a oe. as ne 2 0 0 27) 
Condenser hands .. si ix si 112 6 26° 
Cleaners .. a hy es se i 110 0 lle” 
Boiler foreman.. >x e ahs ie 3.6 O 3 lv 
Stokers (per shift) .. 5a Saas .. 5s.8d.per shift Gs. 6d. pe- 
Trimmers ae .. ds. 4d. persbift a5, pe 
Storekeeper (King’ 8 Road) ` es va se £117 6 Ber | 
Storekeeper (Regent's Park) en 115 0 le 
Mains superintendent (out-doors) is 410 0 No alters*- 
Mains superintendent (in-doors)..° 400 No awhi- 
Meter and installation superintendent.. (Vacant) = 
Meter and installation assistant .. .. £2 & O £2 
Meter repairer . ; oe A 200 ze 
Meter inspector and repairer S re 117 6 gr! 
Meter exchangers... : 3 112 6 PY: 
Boys, 14—16 years of age i 010 0 10s. $o 
Youths, 17 years and opwaxdy oe : 1690 Elor 
Improver s : we . 176 fl tw fi 
Carpenter : 2 5 0 £230: 
Storekeeper (mains department) . at 115 0 roe 
Aro lamp foreman .. ; 226 ais 
Assistant arc lamp foreman ; 2 uv 0 S28 
Arc lamp trimmer ; N 1 0 Lie) 
Arc lamp repgirer .. . s 115 0 Ir’ 
Cable jointer (sen.) .. 8 f 250 zi 
Cable jointer .. ie : P wth 2036 oa) 
Cable mates ..  .. AE oe 1122 6 Lhe 
Ganger .. zi ws ae ze 117 6 23° 
Manhole inspector. sa 2 112 6 Vb) 
Wireman, first . . . me a a 200 2» 
Wireman, second, sl C) OII a 115 0 208 
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Inquiries—Makers of machines for the manufacture of 
litharge perforated lead sheet and moulding lead grids for 
accumulators are asked for. 


Institution and Lecture Notes.—Belfast Association 
of Engineers.—The new session opened last night (Thursday) with 
the presidential address.of Mr. A. M'L Cleland on “The Relations 
hetween Employer and Worker.” Other events in the proyramme 
are :- - 

December 20th.—" Electro-Metallurgy,"’ G. L. Roslyn. 

January 17th, 1918.—*‘ Past, Present, and Future of the Internal-combustion 
Engine,’ Prof. J. H. Smith, D.Sc. 

February 2lst.—‘‘ Decimal System,” Dr. W.J. Crawford. 

March 21st.—“ The Panama Canal,” J. Mime Barbour, D.L. 


Institution of Engineers and Shipbuilders in Scotland.—The 
report of the Council for the year ending on September 30th, 1917, 
shows that the membership was 1,573, a decrease of 20 members. 
The income was £3,536, and the expenditure £3.413, leaving a 
surplus of €123. 

Greenock Electrical Society.—The opening meeting of the 
sersion took the form of a whist drive in aid of Red Cross funds 
on October 18th. The honorary president, Mr. Hugh Ferrier, gave 
a short address on “ Technical Education.” 

Manchester Association of Engineers.—At the first meeting of 
the session, on October 13th, the president, Mr. J. P. Bedson, 
delivered an address in which he referred to the mineral riches of 
Alsace-Lorraine, Belgium, and the North of France, which Germany 
desired to secure; and afterwards dealt with the importance of 
mified control of all transport facilities in this country. As an 
instance of what the British manufacturer was up against in the 
matter of transport cost, he said that before the war Belgian nail- 
makers, buying their rods in Germany, 400 miles from their own 
works, could get them delivered for ls. 6d. per ton by water. and 
wuld deliver into the Thames for 5s. per ton, a total of 68. 6d. per 
on, whereas delivery from Manchester would have cost at least 
!5s. per ton. The cost of railroad transport in this country was 
i'192d. per ton per mile, as compared with France 0°726d., Germany 
637d.. Holland 0°590d., Norway 0°867d., and Denmark 0°956d., the 
nain reason for the high cost of transport in this country being 
mr neglect of water transport. Canal and river transport on the 
‘ontinent had been developed to a remarkable extent. The ton- 
nile traffic on the Rhine alone was 4,025,660,000, that on the Elbe 
‘222,080,000, on the Seine 610,000,000. on the St. Quentin 
“1,075,000, and on the Scheldt 177.673,000. To reach that level 
n this country he imagined State aid would be necessary, and, 
hould a Ministry of Commerce be appointed, the State might be 
ad to realise that our canals should be improved, utilised, and 
ationalised at the very earliest moment : in fact. they should be 
yade free. on the same principle as highways.—- Colliery Guardian. 

Institution of Electrical Engineers.—The opening meeting of 


he 1917-18 session will be held on Thursday, November 8th, at 


p-m., preceded by light refreshments at 5.30 p.m. Mr.C. H. 
Vordingham will deliver his inaugural address, and the premiums 
‘ill be presented. By kind permission, the meeting will be held 
t the Institution of Civil Engineers, Great George Street, 8.W. 


Lancashire and Cheshire Linking-up Scheme.—The 
nestion of the linking-up of Lancashire and Cheshire electricity 
udertakings is to be further discussed at a conference which is to 
e held in Manchester next month. The second report of the 
iter-connection Committee will be considered, and opposition 
ill then be forthcoming from several of the authorities interested 
1 the suggestion contained in the report. that the Joint Board 
all be invested with powers to acquire, when and where 
ecessary, the ownership and control of existing power stations. 

A meeting of “Group C” has been held at Stalybridge, at which 
lere were present representatives from the boroughs of Ashton- 
nder-Lyne, Oldham, and Stockport, the Stalybridge Joint Elec- 
‘icity Board, and the Glossop Electric Lighting Co. After full 
scussion of the report, it was unanimously decided to express 
rreement generally with the proposals for linking-up the elec- 
icity undertakings in the Lancashire and Cheshire area, but 
ating disagreement with that portion of the report which 
‘fers to the conferment of additional powers upon the proposed 
aint Board in regard to the establishment and control of all future 
id existing power stations and high-pressure transmission lines. 
he view was expressed that the idea of supplying the whole of 
ie district concerned with current produced from one central 
‘nerating station would probably mean an increase in the price 


r lighting, and certainly an increase in the price of current for | 


ower purposes. 

Reference “to the matter was made at a recent meeting of the 
ldham Corporation Electricity Committee. Coun. Jackson said 
at the price at which it was proposed to supply current under 
1e scheme was in excess of the figure at which Oldham were able 
supply at present ; in fact, the proposed price was a farthing 
xx unit higher than Oldham’s charge. The idea of linking-up 
ectricity stations was all right, but he took exception to that 
irt of the scheme which might simply reduce the Oldham works 
» the level of a distributing station. Coun. Frith said that the 
cveat.difficulty they had was the fact that they could not buy 
acshinery. When the war was over, and they could get the 
yuisite plant, they would be able to supply current cheaper than 
, present, and at a rate that would be far less than that proposed 
ader the centralised scheme, which he thought was altogether 
10 big to be workable. 


British Dyes, Ltd.—In the annual report it is stated 
1at the electrical installation has been completed, and both the 
d and new works are now entirely operated by the company’s 
sn plant. A power gas plant; has been completed, and is in 


operation. A pipe system for the distribution of gas, steam, and 
compressed air througbout the works is approaching completion. 


The Association of Electrical Station Engineers of 
London.—The following letter has been received by this Associa- 
tion from the Chief Industrial Commissioner's Department, 
Ministry of Labour. Whitehall. S.W., by the Association :— 

"With reference to vour letters of the 19th and 20th inst.. 1 am 
directed by Sir George Askwith to say that, so far, no agreed con- 
ference has taken place. Such a conference is only being arranged 
between the parties, and he would suggest that you should commu- 
nicate with Mr. Edward Calvert, Hon. Sec., Associated Municipal 
Electrical Engineers, Electricity Works, Squire's Lane, Finchley, 
with a view to being represented at the conference.” 

Accordingly, the hon. secretary of the Association, Mr. W. A. 
Jones, A.M.I.E.E., wrote to Mr. Calvert as follows, on Octo- 
ber 22nd :— 

“re Conference between the AMEE, ET.U., and Representatirpa 

: of London Borough Councils, 

I beg to enclose herewith a copy of a letter from the Chief 
Industrial Commissioner with respect to a claim made by this 
Association to represent power station engineers-in-charge and 
technical assistants at the above conference. 

I enclose a list of the London power stations, the staffs of which 
are represented by this Association. Such further information as 
you may require to substantiate the claims made by this Association 
I shall be pleased to supply. 

In view. of the close proximity of the commencing date of the 
conference, I shall be glad to receive your assurance, at the earliest 
possible moment, that facilities will be granted for this Association 
to be represented.” 

We are informed that a circular is being addressed to the 
London power stations in the terms given below :—- 

A representative Committee with executive powers has been 
formed to deal with the following matters :— 

1. All questions arising out of and in connection with the con- 
ference between the A.M.E.E. and E.T.U. under the presidency of 
Sir Geo. Askwith. 

2. To plan the reconstruction of the London division of the above 
Association. 

The constitution of the Committee is as under :— 

Chairman: Mr. H. W. Healy (Battersea). ” 

Hon. Sec. : Mr. Arthur Jones, A.M.I.E.E. (Leyton). 

Committee: Mr. E. N. Christmas (Islington) : Mr. C. Cox 
(L.N.W. Railway. Stonebridge Park); Mr. W. Willcocks (Hammer- 
smith) ; Mr. A. J. Giffin (West Ham). 

Pending the full development of the reconstruction, of which 
you will receive notification in due course, three geographical 
divisions have been created, viz. :—West ; North Central ; East. 

The appended tabulation will clearly indicate this sub-division, 
tovether with the officers acting for each division. 


WEST. NORTH CENTRAL. EAST. , 
Mr. H.W. Healy(Bat- Mr. J.Cox(L.N.W.R., Mr: A. Giffin (West 
tersea). Stonebridge Park). Ham). 
Mr. Willcocks (Ham- Mr. E. N. Christmas Mr. W. A. Jones 
mersmith). (Islington). (Leyton). , 
STATIONS. 
Acton. City of London. Barking. 
Battersea. County of London Beckenham. 
Barnes. (City Road). Bermondsey. 
Brompton and Ken- Central Elec. Blackheath S. Met. 
sington. Finchley. Bow (C.X. and City). 
Chelsea. Hackney. Dartford. 
Chiswick. Hampstead. Deptford. 
Croydon. Hornsey. Erith. 
Ealing. Islington. | East Ham. 
Fulham. Lambeth (South Ilford. 
Heston and Isle- London). Leyton. 
worth. Neasden (Met. Rail.). Poplar. 
Kingston. St. Pancras. Stepney. 
Kensington and St. Marylebone. Southwark. 
Knightsbridge. St. James’ and Pall Shoreditch. ' 
Lots Road. Mall. Walthamstow. 
Twickenham. Westminster Elec. S. West Ham. 
Wandsworth. Watford. Woolwich. 
Wimbledon. 
Wimbledon (L.S.W. 
Railway). 
Willesden (North 
Met.). 


All inquiries concerning the Association should be directed to 
the officers in control of your division. 

Membership of the Association embraces the following grades of 
engineering assistants :— 


Engineer-in-charge. 
Assistant engineer-in-charge. 
Junior in-charge. Testing engineers. 
Mains assistants. Publicity engineers. 


The Association at present includes in its membership a number 
of senior technical or, administrative officers. Engineers holding 
this rank are invited to communicate direct with the Hon. Sec., 
Mr. W. Arthur Jones, A.M.LE.E. 

_ Applications for membership will only be considered from fully 
qualified engineers, and should be made direct to the officers in 
control of your division. . . 
H. W. Heavy (Chairman of Committee). 
W. A, Jones, A.M.LE.E. (Hon, Sec.) 


Meter superintendents. 
Draughtsmen. 
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Engineering Training.— Yesterday afternoon a mecting 
was to be held at the Institution of Civil Engineers, to form ‘a 
Central Organisation for 1mprovement in and better co-ordination 
of engineering training, and to appoint a representative committee 
of engineering and educational interests to initiate action in the 
matter. The proposal arises out of an informal conference of 
engineers and educationalists, which held several meetings at the 
Board of Education early this year. 

The conference presented a memorandum to the Board suggesting 
that a bureau might be established within the Department. and the 
suggestion received strong support from professional men. accom- 
panied, however, by an expression of opinion that an independent 
organisation would be preferable. Mr. Fisher, President of the 
Board, agreed with this view, and the meeting was accordingly 
convened. A report will appear in our next issue. 


Engineering in China.—At the Engineers’ Club, Man- 
chester, on Tuesday evening, Mr. S. W. B. McGregor, who for some 
years represented a group of British manufacturing engineers in 
Shanzvhai, opened a debate on “The Commercial Aspect of 
Enyineeriny in China."e 

Late Legal.—Osram Lamp Works v. Pope's ELECTRIC 
LAMe Co.—Yesterday, by a majority of three to two, the House of 


Lords decided the above*case in favour of the Osram-Robertson 
Lamp Works, Ltd., with costs. 


OUR PERSONAL COLUMN. 


Central Station and Tramway Officials. —The Preston Cor- 
poration Tramways Committee recommends the appointment 
of Mr. HENRY CLAYTON as assistant engineer and manager at 
£200 a yeur. 

The Electricity Committee of St. Pancras Borough Council 
recommends that the salary of Mr. T. W. MERRY, supertnten- 
dent at the King’s Road Station, be increased from £233 per 
unnum to the maximum of £250 per annum forthwith. 

Blackpool Electricity Committee has appointed Mr. GEORGE 
Yates electrical fittings superintendent at £2UU per annuin, 
rising b} annual increments of £25 to £250; Mr. HERBERT 
MAKIN to be salesman and chief clerk, at £180, rising by £10 
to £200; Mr. WALTER UNSWorRTH to be invoice and ledger 
clerk, at £150, rising to £160 at the end of 12 months; and 
Mr. F. W. LEATHERBARROW to be stores clerk in the electricity, 
department at £135, rising to £150. 

Barnes U.D.C. has increased the salary of Mr. CORNET, 
shift engineer at the electric light works, from £160 to £150 
a year, and his war bonus from £16 to £18 per annum. 


General.—Mr. E. W. FLowenr has resivyned the office of 
president of the Federated Electricul Trades Union of Aus- 
trala (N.S.W. Branch). In his letter to the Union, which 
is prominently published in the Australian Press, he says :— 

The obligations waich } have taken, and which are numerous, are of such 
a character that l tes! Po cannot allaw myself to be associated any Jonper 
with this strike. [ tave endeavourcd to remain foyal to my Union at at 
HDS, and To trust } have proved so, but the condiuors ct my country compet 
Me at this hour to 0o Nai when r lewtul end ngal dl cannct consider immy 
Gaso far onc hourc ionger; a at termined, anu would ass $0u to alee l 
this foriuwnn. 

Mr. Flower has resumed duty in the railway department. 

On October 22nd a presentation was made to Mr. MALCOLM 
BREINGAN, manager of the Glasgow branch of the Western 
Electrice Co., Ltd., by friends in the electrical trade on the 
occasion of his approaching marrage. The presentation took 
the form of a handsome salver, uniquely decorated with fac- 
sinule initials of the donors. 

Mr. G. W. Tempest, chief engineer for the Lancashire and 
Yorkshire Private Telephone Co., Manchester, bas been mar- 
ried at Heptonstall (Yorks.) to Miss Ethel Sutcliffe. From 
his employers, Mr. Tempest received a cheque and dinner 
service. \ 

At Manchester, on Satuyday last, the wedding was solem- 
nised of Miss VERA FERRANTI, daughter of Dr. S. Z. de Fer- 
ranti, of The Hall, Baslow. and Lieutenant ErLING Orb, 
Canadian R.A.M.C., who holds the Croix de Guerre. Lieu- 
tenant Ord attended the bride’s brother, Major Ferranti, who 
died of wounds in July, while he was in hospital, and he was 
entrusted with the late Major's last message home. It was 
in this wav that he first inet the lady who is now his wife. 

At Brantford, Ontario, according to the Times, the Duke of 
Devonshire unveiled a monument to Dr. ALEXANDER GRAHAM 
BELL, inventor of the telephone. Dr. Bell and Mrs. Bell were 
present. Dr. Bell's first successful experiment was made in 
Brantford in 1874, and the Bell Homestead of 13 acres has 
heen acquired by the Bell Memorial Association. 


Roll of Honour.—Captain DESMOND GARDINER TROUTON, 
RFA... who. according to the Times. was killed on October 
I3th, took a degree in electrical engineering at University 
College, London. | 

Sergeant D. Livinastonet, R.F.A., who bas fallen m action, 
was with Messrs. Richardsons, Westgarth & Co.. of Hartle- 


pool. 


Private D. L. Prest, Durham L.I., who was on the staffs 


of Messrs. Richardsons, Westgarth & Co.. Ltd.. Hartlepool, 
has been wounded in action. 

Corporal R. A. Kxiaut, R.E., who has fallen in action. 
was on the staff of Mr. W. Rigden, electrical engineer, of 
Ramsgate. 


- has since died of wounds. 


_at the McGill University, Montreal. 


tender an expression of sympathy to Mr. Michael Longs 


Lance-Corporal F. ANDERSON, of the Croydon Corporati. 
tramway staff, has died whilst on active service. 

Corporal A. C. Pearce, R.E., an overhead lineaman on ti 
Corporation tramways at Croydon, has been awarded th 
Military Medal. 

Sapper J. F. BaGnautu, R.E., awarded the Military Med: 
for bravery in maintaining telephonic communication unde: 
heavy shell fire, was on the staff at Siemens Bros. Dynan: 
Works, Statford. 

Private W. F. Wess, City of London Regiment (P.O. Rite. 
killed in action, was a meter Inspector in the Winches: 
Corporauon electricity department. 

Second:Lieutenant W. G. MANSELL, 3rd East Surrey Rez. 
ment, attached to the R.F.C., reported missing, and fear: 
killed, was, on the outbreak of war, an electrical engineenr, 
student at the Battersea Polytechnic. 

The Military Medal has been gained by Company Sergear:. 
Major UNDERWOOD, Royal Welsh Fusiliers, an inspector i: 
the Mansfield & District Light Railways. On September J: 
last he led a raid on the enemy trenches, and was instr. 
mental in getting in all the wounded. 

Private W. BRUFORD, who has died from wounds, was en. 
ploved by Messrs. Dick, Kerr & Co., Ltd., Preston. 

Private S. HeNSHALL, of the Coldstream Guards, who hs- 
been killed in action, was employed by the Lancashire Ey. 
tric Power Co. 

Private E. Hatt, Manchester Regiment. who died . 
wounds on October 10th, was employed by the British Wer- 
inghouse Co., Ltd., Trafford Park. 

Sapper F. Smiru, R.E., who was wounded in France : 
fortnight ago, was employed in the Accrington Corporati 
electricity department. 

Private R. SUMNER, severely wounded, was head clerk I: 
the Alderley & Wilmslow Electric Sapply Co. 

Lance-Corporal J. WaLMsLey, L.N.L. Regiment, and Sapp: 
EÈ. C. Bonpb, R.E., both employés of Messrs. Dick, Ker a 
Co., Ltd., Preston, have been killed in action. 

Sergeant W. PALFRAMAN, holder of the D.C.M. and t» 
Certificates of Merit for bravery in action, who was a for: 
employé of the Bradford tramways department, was pe 
sented to the Tramways Committee last week whilst on leat: 
A resolution of hearty congratulation was accorded hin. 

Gunner R. Bonwortn, R.F.A., Who has died of wounds x 
France, aged 43, was employed by Messrs. Whipp & Bour- 
electrical engineers, Castleton. l 

Private T. Coor, King’s (Liverpool) Regiment, killed v 
action, was employed by Messrs. Dick, Kerr & Co., Lu 
Preston. 

Sergeant J. DoyLE, recently awarded the Military Met. 
He was for many years bef: 
enlistment a motorman on the Liverpool Corporation trar- 
Ways. 

Corporal P. Wuuiresipe, R.F.C.. who has been woucde 
was an apprentice electrician with the Lancashire & Yor 
shire Railway Co. 

Private A. E. Goop, Oxford and Bucks. L.I., who b 
fallen in action, was employed by the Electric & Ordmr - 
Accessories Co.. Aston. i 

Corporal E. P. Moorr, Machine Gun Section, formerly e~ 
ployed in the electrical laboratory of the B.T.H. Co.. Ruz: 
hax been killed, 

Second-Lieutenant H. V. ScHOFIELD, who received his e’ 
training as an electrical engineer at the Whitby U.D.C. e 
tricity works, has been appointed Adjutant of his Bnge | 
and will assume the acting rank of Captain. 

Sapper J. MAUGHAN, a Leeds electrical engineer, bas b 
adinitted to hospital suffering from trench fever. l 

Lance-Corporal W. Kirui, Seaforth Highlanders. killed < 
action on October 12th, was employed by Messrs. C. Ni" 
tosh & Co.. Ltd. , i 

Sergeant J. Seazet, R.A.M.C., who has fallen in action."» § | 
formerly in the employ of Messrs. Messengers & Sons, eet” f ~ 
lamp manufacturers, Birmingham. He had been rece f} 
mended for the Military Medal. , , i 

The Times reports that Lieutenant (late Acting Captain’ - 
H. Carpew, M.C., R.F.A., died of wounds on October * 
He graduated with honours, specialising in electrical sa" 
He was trained s- 
electrical engineer at the British Westinghouse Works, whe 
he was captain of the Westinghouse Football Club. - 
entered the Indian Government service in 1909, and att 
outbreak of war held the appointment of electrical enmi” 
of the Oudh and Rohilkund and North-Western State Rail: 


Obituary.—Mn. H. A. Wrorrestey Fansnawr.—The der 
occurred in London, on October 18th, of Mr. H. A. Wrot- 
Fanshawe, late of the Indian Government Telecrapbs, at! 
ave of 70 years. 

Mrs. M. LOSGRIPGE.=— We regret to learn from the fe 
“ Deaths’ columns that Mrs. Michael Longridge bas p” 
away in South Devon, at the age of 70 years. We des: 


President of the Institution of Mechanical „Enmneue, 
which expression, we believe, we shall carry with us the 
ing of a wide circle of friends and admirers. T 

Mr. J. J. KirkHAM.—The death took place on Octowt a 
of Mr. Joseph John Kirkham, manager of the works ye 
Deal and Walmer Gas & Electricity Co. He had held 
position for 21 years. 
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CITY NOTES. 


The report for the year ended June, 1917, — 


Dick, Kerr 
and Co., Ltd. 


states that the profits earned were £95,465, 
to which is added £20,397 brought for- 
ward. After paving debenture interest, 
trustees’ fees, and premium on debenture stock redemption, 
the balance is £105,374. Six per cent. has been paid on the 
preference shares, 10 per cent. is recommended on the ordi- 
nary shares, £25,000 has been put to supplement special 


reserve for contingencies, and £86,074 is to be carried for-: 


ward. The amount of excess profits levy has not been finally 
settled; the reserves are sufficient for extra depreciation, 
special taxation, &c. The work carried out by all depart- 
ments on behalf of the Government has been of even greater 
magnitude than in the preceding year. The national factory 
mentioned in last year’s report bas been completed and 
organised, and was handed over to the Government as a going 
concern in July, thus releasing a number of members of the 
staff of the company for new development work in other 
directions. The company has acquired the control of the 
United Electric Car Co., Ltd., by the purchase of the greater 
part of the issued preference and ordinary shares of that com- 
pany. Steps have since been taken to amend the Articles of 
the Car Co. so as to enable Dick, Kerr & Co. to retain control 
of that company so long as it continues to. hold the ordinary 
shares, and the directors, therefore, intend to dispose of the 
preference shares so as to replace the capital of the company 
temporarily invested therein. Before offering the shares for 
sale elsewhere, the directors are inviting applications for them 
at par from share and debenture holders of D.K. & Co. The 
output of the Car Co. will be sold through D.K. & Co.’s 
selling organisation, and it is anticipated that a considerable 
increase in business and reduction in general and administra- 
ae expenses will result. Annual meeting: .London, Oct. 
st. 


The second annual meeting was held in 
London on October 18th. The chairman, 
Mr. ANDREW BINNIE, moved the adoption 
of the report, which recommended a dividend equal to 164 
per cent. per annum. For 1915 the trading profits were 
£5,825, for 1916 £9,472, for 1917 £22,191. They could not 
hope to continue to progress at that rate, but it was signifi- 
cant that the sales showed a continuous increase. The in- 
creased profits were not due to profiteering, but to, natural 
erowth of a new industry. The results had been achieved 
despite all the restrictions with which business was ham- 
pered to-day. The workers in the Stroud Valley were of a 
line type, and their relations with them had always been of 
the most excellent nature, due in a large measure to the wise 
and sympathetic management of Mr. Cleeve and the local 
managers. They were creating a strong financial position. 
Mr. Binnie referred to the vexed question of excess profits 
luty and its application to new industries. New industries 
would be seriously handicapped. They must either work 
with inadequate working capital or be considerably over- 
‘-apitalised by comparison with older industries. In view of 
he embargo on new capital, many of them might be driven 
o borrowing. A duty of 50 per cent., or even 60 per cent.. 
vas tolerable. but 80 per cent. stifled new industries and 
«nalised thrifty management. The increase was a serious 
nistake. Although their company was not at present seriously 
iffected by the excess profits legislation it was desirable that 
lirectors of new industries should take every opportunity of 
tating their case, and he hoped that discrimination might be 
‘xercised in applying new and untried legislation to our new 
ndustries. 


Erinoid, Ltd. 


The A.E.G.—The prospectus has just been published in 
3erlin in connection with the admission to quotation on the 
3erlin Stock Exchange of new shares of the nominal value 
f £1,450,000, which were decided to be issued in December, 
915, so as to permit of an interchange of shares with the 
ompany’s subsidiary, the Berlin Electricity Works Co. Since 
hen (July, 1917), a further emission of nominally £800,000 
as been made by the A.E.G., ùnd been taken over by the 
aine company, which in exchange transferred shares in the 
slectro Works Co. to the A.E.G., which, in turn, as pre- 
iously reported, has assigned these and other interests in 
he Electro Works Co. to the Imperial Government. At 
resent the share capital of the A.E.G. stands at £10,000,000, 
he reserve funds are stated to amonnt to £4.650,000, and 
he loans of the 4, g4. and 5 per cent. types which are still 
nredeemed total £5,300.000. The investment portfolio is 
epresented by £2,819,000, and includes £980,000 in war 
sans and Government bonds, £265,000 in shares of branch 
ompanies, £625,000 in shares in A.E.G. sale companies. 
‘477,000 in book value of 14.510.000 fes. of shares in the 
urich Bank for Electrical Undertakings, and £362,000 in 
aares of the Felten & Guilleaume Co. The number of 
‘rorkers emploved by the A.E.G. on July Ist, 1917, is stated 
» have been 79,298. 


North Metropolitan Electric Power Supply Co.—An extra- 
rdinary general meeting of this company was held last week, 
yhen, according to the Morning Poet, a resolution was passed 
> the effect that the amount which the company were autho- 


rised to borrow on debenture or mortgage of the undertaking, 
a sum not exceeding the nominal amount (inclusive of bonus) 
of £13,333 be raised by the issue at such price, and to such 
persons, as the directors might determine of further mort- 
gages in the like form and on the like terms and conditions as, 
and ranking pari passu with, the existing mortgages. Mr. 
E. GARCKE, who presided, explained that the object of the 
resolution was to enable the directors to provide security to 
be deposited with the Treasury in respect of loans obtained 
with the concurrence of the Ministry of Munitions for the 
purpose of carrying out extensions of cables and for other 
works to enable supplies of energy to be given for munition 
o and other war purposes. The resalutiem wes 
carried. 


Claud Hamiiton, Ltd.—The report for the ended 
April 30th last states that the balance at credit of profit and 
los’ account, after writing off the usual depreciation, is 
£10,669. Deducting from this the preference dividend, there 
is left for disposal a balance of £9,919. The directors recom- 
mend a dividend of 74 per cent. and a bonus of 24 per cent., 
less tax, on the ordinary shares; writing down investments, 
£500; placing to credit of a dividend equalisation account 
A ; and carrying forward the balance of £5,169.—Finan- 
cial Times. 


Stock Exchange Notice.—Application has been. made to 
the Committee to allow the following to be quoted in the 
official list :— 

Dick, Kerr & Co., Ltd.—Further issue of 40,000 ordinary shares of 81 each, 


fully paid, Nos. 260,001 to 300,000; and 45,000 six per cent. cumulative 
preference shares of £1 each, fully paid, Nos. 305,001 to 350,000. 


Anglo-American Telegraph Co., Ltd.—Interim dividend 
for the quarter ended September 30th, lds. per cent. on the 
ordinary stock, and £1 10s. per cent. on the preferred stock, 
less income-tax. ; 


West India & Panama Telegraph Co., Ltd. — Interim 
dividends for half-year ended June, 1917 :—6s. on the first 
and second preference shares, 6d. per share on the ordinary, 
free of tax. © | 


Western Telegraph Co., Ltd.—Dividend, 3s. per share, 
and a bonus of 4s. 
total for the year ended at June, 1917, 8 per cent. ; 


Babcock & Wilcox, Ltd.—IJnterim dividend, 6 per cent. 


STOCKS AND SHARES. 


. TUESDAY EVENING. 


THE strength which has prevailed amongst gilt-edged stocks 
gives no indication of abatement, and the inauguration of an- 
other thrift campaign will have the effect of giving a fillip 
to the issue of National War Bonds.” This has an effect upon 
other gilt-edged stocks, and the Consol market is good 
throughout, reflecting firmness on such issues as industrial 
debenture stocks, and the best class preference shares.. The 
discussion that has arisen with regard to the possibility of 
a levy on capital is not affecting Stock Exchange markets in 
any way, but the prospects which are opened in this direc- 
tion are arousing a good deal of attention. They make, at 
any rate, an interesting, not to say poignant, subject for 
consideration. $ 

The home railway market is but fairly well maintained. 
Once more the amount of public support n 
things going in this section has dwindled away, an 
is of a very irregular order. The Undergrounds, however, 
keep tolerably steady, and the advertisement which they re- 


_ ceived through moonlight nights is regarded as a somewhat 


grim bull point for the stocks. Underground Electric In- 


_come bonds áre. maintained at 84, but Metropolitans shed ł 


and Districts declined to 16. There is not much doing in the 
other stocks. 

Activity in Marconi shares is wavering 2 little. One day 
there will be a very animated market, while on the next, 
business falls away to a shadow. Attention centres a good 
deal upon the American Marconi shares, possibly because 


there is more speculation in these; possibly because those who 


follow the market seem to think there is wider scope for 
capital appreciation ,here than there is in the other Marconi 
shares. The parent . Marconis are 1/16 lower at 3 7/16. 
Americans rose to 23s. 3d., but came back again to 22s. 9d. 
Canadians are lls 9d., and Marines, which have a useful 
investment following, are a good spot at 2 21/32, both old and 
new shares. There has been a little interest taken just. latelv 
in shares of the Spanish Marconi Co., the price being about 
lls. 6d. 

The appetite for cable stocks 1s keen us ever. Easterns, 
Westerns, Eastern Extensions, and Globes are the four popu- 
lar investments, this, of course. being due to the fact that 
the dividends on the quartette are paid free of income-tax. 
Prices are better, and once again it hae to be remarked that 
stock is a good deal more easy to place than it is to buy. The 
recent reports are excellent, and have given reassurance to 
those who were inclined to apprehend a possible deduction of 
income-tax from dividend payments. At present, anyway, 
there seems to be little fear of such an alteration being made. 


—_ 


r share, both free of tax, making the ` 


(acne eC EES 


- 404 


THE ELECTRICAL REVIEW. [Vvol. 81. 


No. 2,083, OCTOBER 26, 1917, 


(nn nm ae ESS 


South Londons are 5s. better at 3; Bromptons reacted è to 
63. These are the only changes amongst the Home electricity 
shares, where the list as a whole keeps very hard. General 
Electric ordinary have risen to 18. British Westinghouse 
preference eased off to 2 15/16. Recent buyers of these shares 
are wanting to take their profits.in the absence of any fur- 
ther developmwents—even rumour being quiet—in connection 
_ With the American interests that were recently credited with 
intentions to bring about some kind of working arrangement 
between the manufacturers in this and their own country. 
Edison Swan shares, however, are better. The fully-paid 
have gained ds. at £2; the £3 shares rose to %s., though at 
the moment.they are obtainable at this price. The company’s 
1 per cent. debenture stock is a point up. 

In the colonial and foreign group, Kalgoorlie preference 
have hardened to 5s. 3d., but Kalgoorlie Tramways debenture 
at 124 is lower, the price heing still more or less nominal. 
One feature of the last few days is a persistent demand for 
Manila Electric Railway capital stock, on which the price 
has risen 4 to 70. Anglo-Argentine Trams First preference 
receded to 3, and Brazil Tractions remain depressed at 45. 
The Mexican stocks are also dull and heavy, small falls occur- 
ring in the bonds of the Tramways Co. British Columbia 43 
per cent. debenture at 51 shows a slight recovery. 

Rubber shares are steady and command a good deal of sup- 
port. There is a further advance amongst copper issues. The 
armament shares have been inactive, but iron and steel 
descriptions keep on rising. On the whole, the Stock Ex- 
change gets a good deal of business these days, in spite of air 
raids and other impediments. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Homs Euzornicrry OOMPANIES, 


Dividend Price 
Oct. 28, Rise or fall“ Yield 
1915. 1916. 1917, this-week, D.O. 
Charing Cross Ordinary”... A ` — 6 9 0 
do. , do, do. 4$Pref. 4} s 618 4 
Chelsea oo. ee es ee 4 8 í 23 = 6 9 1 
City of London oe ee se 8 8 18 — 6 8 1 
do. do. 6 per cent, Pref. 6 6 103 _ 618 6 
County of London $ . 91 q 11 — 678 
do. 6 per cent. Pref. 6 6 10 — 600 
Kensington Ordinary .. « 1 6 53 — 6146 8 
London Electric .. “6 ae 8 8 1 = Nil 
do, do. 6 percent. Pref. 6 40 84 — 6-6 8 
Metropolitan Se as w 8 8 at — 412 4 
do. percent. Pref. @ 4 — 740 
St. James’ and Mall mr 8 8 aa _ 5 14.6 
South London... és zé 6 6 8 +2 618 4 
South Metropolitan Pref. we: 7 21/6 - 610 6 
Weatminster Ordinary ee ee q q 62 wont 6 8 8 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref, eo ee 6 6 99 = 6 1 0 
do. Or, ee ee 88/6 14 = 6 9 0 
Chile Telephone .. es e 8 8 Wh _ Bll 4 
Cuba Sub. Ord. se ee ee 8 5 8 ae 6 14 8 
Eastern Extension we è 8 8. 14 +è *% 97 
Eastern Tel. Ord. é. še 8 8 149 +1 % 7 0 
Globe Tel. and T. Ord. .. sae 1 7 1 +è % 6 8 
do. ef. ee 6 6 10; = 6 15 8 
Great Northern Tel. .. .§ N N 89 = 6 8 1 
Indo-European ee ee ee 18 18 534 T 6 1 6 
Marconi ee ee -> ee 10 16 Sfx + 1a 4 7 8 
Oriental Telephone Ord, . 1 10 By» — 826 
United R. Plate Tel. .. ae 8 8 tå — R *6 ls 4 
West India and Pan. .. oe 6d. 64. . 1 — 8 6 B8 
Western Telegraph ss .. 8 8 15 + 2 * 6 8 
Hous Rats, 
Central London, Ord. Assented 4 4 604 = 6 12 8 
Metropolitan oe ee ee 1 1 44} ka ł 4 a 8 
do. District ee ee Nil Nil 16 — 4 Nil 
Unde à Blectric Ordinary Nil Nil 14 — Nil 
Os do. “A” .. Nil Nü 6/8 -= Nil 
do, do, Income 6 4 84 — *415 8 
Forzion Taams, &o. 
Dividend 
gampa, id 
1915. 1916. ; 
Adelaide Sup. 6 per cent. Pref. 6 6 45 - 6 8 1 
Anglo-Arg. , First Pref. - st 5d 8 —-s; 98 4 
do. and Pref, ee — -e Eaz 
do. 6 Deb. ee 5 8 67 = 7 8 3 
Brasil Tractions ee ee ee 4 4 46 = _ 
Bombay Electrio Pref. .. - 6 6 98 - 6 48 
British Columbia Elec. Rly. Pice. 6 6 40% — n 6 10 
. do. do. Preferred Nil Nil 80 — Nil 
do. do. . Deferred Nil Nil 27% =- Nil 
do. do. Deb. i 4 6t +1 8 6 8 
Mexico Trams 5 per cent. Bonds Nil N 454 —l Nil 
do. 6 per cent. Bonds Nil Nil 89 —l Nil 
Mexican Light Common . Nil Nil <« 22% — Nü 
do. Pref. ee ee Nil Ni 85 — Nil 
do. lst Bonds s% Nil Nil 454 — _ 
Mawcracrurnmre Companies, 
Babcock & Wilcox aie ee 15 16 8} _ 412 4 
British Aluminium Ord. ee 7 10 l — 6381 
British Insulated Ord. .. - 1% 20 - 4d — 616 7 
British Westinghouse Pref, .. h h 247 — A 530 
Callenders ee ee ee ee 20 90 144 — 6 18 0 
do. 6 Pref. es ee 6 5 43 — 6 1 v 
Castner-Kellner .. wer ya 22 23 A — 6 8 0 
Edison Swan, fully paid .. - = 2 + 4 NU 
do. do. 4 percent. Deb. 4 4 73h +1 5 810 
Electric Construction .. as H qh 1 — 710 0 
Gen. Bleo. Pref. .. s as 6 104 oa 614 8 
O: à 26 ee ee 10 wu 18 + 3 5 11 0 
Henley oe ‘ee ee se 25 26 153 "= | 7 18 8 
do, @ co ae “ee 43 44 4 -= 6 12 6 
India-Rubber ee oe ee 10 10 14 — *7 2 io 
Telegrapb Oon: oo oo ee 20 20 40 = 0 6 


*eDividends paid {rue ofjincomestax.> tu 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, October 24th. 


a es 


Latest Fortnight 
CHEMICALS, &o. kain ene 
a Acid, Orxalio ee eo ee ee per lb. 1/6 oe 
a Ammoniac fal pe a .. porton £76 oe 
a Ammonia, Mariate (large crystal) “i £54 si 
« dısulphıde of Carbon = £28 a 
a Borax oe ee ee ee oes t we i £38 iy. 
a Copper Sul hate es oo ee 7? £638 £l dec 
a Potash, Ch orate oe ee ee per Ib. 2/6 ae 
a 19 Perchlorate ee ee 99 Y- 2 ' 
a Shellac oe ee ee -0° per owt. £13 10 $ 
. a Sulphate of Magnesia... -. per ton &16 g 
a Sulphur, Sublimed Flowers .. » £35 : 
a ” Lump ee ee ee s3 826 ie 
a Soda, Chlorate ee se ee per lb. it P 
a 9 peg bad ee ee oe per ton bad ent 
a Sodium ichromste, casks ee per lb. es oe 
METALS, &o. 
c Brass (rolled metal T to 12" basis) per Ib. eo si 
€ 9 Tubes (solid drawn) ve 9? oe oe 
e ” Wire, basis .. ee ee ry] ee s 
c Copper Tubes (solid drawn) .»e > s» 1/64 to 1/7 
g „ Bars (best seleoted) .. per ton 2150 £1 dec. 
a 39 Sheet eo oe ee iT) £l dee. 
a Rod ee oe ee ee 8 2150 2) dec. 
3. @leotrolytic) Bare sss £ 7 
Jo: E Sheets .. s, £152 
a? : Wire Rods, £183 
‘ty ER? H.C. Wire per Ib. 1/84 
f Ebonite Rod ee ee es ee D9 8/- 
f 99 Bheet e ee ee n g p 28 e 
Rr German Silver Wire ee ee 99 2/8 ee 
A Gutta-percha, fine ee ee rT) i 6/10 ee 
A India-rubber, Para fine .. š +s 8/54 #4. ine. 
i Iron Pig (Cleveland warrants) .. per ton Nom. va 
l 4, Wire, galv. No. 8, P.O. qual. = 
g Lead, English Pig ee ee oe ” oe 
a Meroury oe se ee oe per bot. N e 
e Mica (in original cases) small .. per lb,- 6à. to 8- r 
€ s ” » medium ” < . 


e ym ” wf large ee n 
d Silicium Bronze Wire .. ss b 


r Stoel, Magnet, in bars .. .. per ton s 
a Tin, Block (English) oe ee 9 oe 
n „©.Wire, Nos. 1 t016 .. .. per lb. 8/6 . 


Quotations supplied by— 


c Thos. Bolton & Sons, Ltd. 
sd Frederick Smith & Go. 
e F. Wiggins & Sons. 
'Qjf India-Rubber, Gutta-Percha and 


Telegraph Works Co., Ltd. r W. F. Dennis & Co. 


Supplies for German Central Stations.—Accordin: t 
E.T.Z.. the amount of copper allowed quarterly by the Germ 
Metal Controller for the purpose of maintenance and repair |: 
electricity undertakings is at present from 2 to 3 kg. (4} to Gi le 
per 100 KW. installed. The allowance to stations which serve (2:7 
lighting networks is subject to special control. All metal fh 
released must be replaced by old metal or, if there is a loss in iY 
repair job, this must be made good by metal taken from some s= 
not already requisitioned. The central station may not claim 
respect of repairs, &c., to be made in consumers’ works ; the lack 
must make their own claim. Iron and steel supplies are subje: ` 
strict control, but iron parts held in stock by central state 
for running repairs and the like, may be used without a spe 
permit. Electricity stations stand third on the * urgency !:* 
prepared by the military authorities for the control and dispos 
of railway trucks. The first three items on the list are: (1) C= 
coke and briquettes. (2) Timber of every description, wood carb. 
isation products. (3) Constructional and working materials. t : 
and machinery for mines, gas and electricity works. Electr: 


om 


es EE Ee ET OT ein TEE pe 


stations have had to put up with inferior or unsuitable coal supp > 


_ and they will remain under this disadvantage. In order that è- 


may keep their boilers in good order and obtain full rated owr: 
from them, it is recommended that they adopt forced draught, oc." 
grates and coal breakers. These improvements should be =~ 
forthwith in order that they may be completely available | 
future peak-load periods. The Electricity Admihistration (E+ 
trizititswirtschaftsstelle) is willing to do everything in its p% 
to assist in rapid delivery and installation of the equipt” 
concerned. 


Charge of Stealing Lamps.—According to the / 
Chronicle, a charge of stealing 868.000 electric bulbs. valua : 
£1,800, was brought at the Guildhall on Saturday against >- 
Doitch, a Spitalfields electrical engineer. Accused’s explam: ` 
was that he bought the lamps, but in a box under his bed the 
found 5,300 bulbs, which bore the initials of the prosecutor's f° 
A remand was ordered, bail in £200 being allowed. 


First Aid in Factories.—The order of the Home Secre” 
in regard to ambulance and first aid arrangements at blast furs: 
copper mills, iron mills, foundries and metal works, romes int? ES 
on December lst. and copies may be purchased at H.M. States’ 
Office. | 
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THE HIGH-TENSION MAGNETO.” 
(Continued from page 382.) 
THE INSTALLATION AND CARE OF A MAGNETO. 


1. Installation —Satisfactory operation of a magneto can 
only result if the alignment between the driving shaft and 
the magneto shaft be perfect. It is necessary to drive the 
magneto through some form of flexible coupling, and in a 
coupling that is used very extensively on aeroplane engines 
the drive is transmitted through a steel leaf spring having 
a total cross-section of 11 min. X 15 mm. Provision 1s made 
for obtaining an angular adjustment of the part which grips 
the leaf spring, with respect to the part secured to the 
magneto spindle, for the purpose of timing. 

This particular design of coupling is not ideal, because 
whilst being sufficiently flexible in a plane at right angles to 
the axis of rotation, to take care of rapid and cyclic varia- 
tions in the driving torque, it does not allow for the align- 
ment of the two shafts being slightly in error. Obviously, 
any error of this nature will bring into play large stresses 
which may eventually cause the magneto to function im- 
perfectly. A large percentage of the troubles that have arisen 
in practice with aeroplane magnetos have been due to im- 
perfect alignment. 

The magneto manufacturer is very careful in machining 
the base to ensure that the distance between the bottom of 
the base and the axis of the spindle conforms with extremely 
fine limits of accuracy. For example, this distance in the 

' type A.8.S. magneto is nominally 50 mm., the limits being 
plus 0 mm. and minus 0.05 mm.. giving'a tolerance of 0.05 
mm). 

The author doubts whether engine builders are working to 
such fine limits as these in milling the platform to which 
the magneto is secured, and, in fact, it is a very difficult 
matter for them to do so. Some improvement is therefore 
to be looked for in the direction of devising some method of 
fixing that will simplify the machining problem. The use 
of a curved base plate on the magneto is a possible solution, 
because this enables the engine builder to machine the sur- 
faces requiring alignment at a single boring operation, in- 
stead of having to perform two distinct boring and milling 
operations. 

The curved form of base is used by the S.E.V. Co., of 
Paris, on dne of their rotating armature type six-cylinder 
inagnetos. With this arrangement dowel pins are used in 
the base for location purposes, the magneto itself being 


secured by some form of clamping device. This would seem ¢ 


to be an eminently sound arrangement. 

Even when fixing screws are used in the base, it is cus- 
tomary to employ a strap which completely embraces the 
magnets. These straps are usually made of steel, and tests 
carried out on a type A.8.S..magneto have shown that the 
shunting of the magnet flux resulting therefrom amounts to 
about 6 per cent. This means approximately a 12 per cent. 
loss in the energy output of the magneto—an amount not to 
be overlooked. It is, therefore, recommended that the straps 
be made of phosphor bronze, and steps are now being taken 
to make this change. 

2. Timing.—It is, of course, essential that when installing 
a magneto the adjustment of the coupling should be carefully 
made to give what is termed the correct * timing.’ In other 
words. when the contacts are just on the point of separating 
—as determined by the indication of a battery and bell con- 


nected in parallel with them—the relation of the driving . 


shaft to the magneto shaft must be such that the piston in 
the cylinder to be fired is some definite distance from the top 
of its stroke. When the magneto is provided with variable 
ignition, this adjustment is made with the timing lever fully 
advanced. Usually, an aeroplane magneto is timed so that 
each cylinder. is fired when the crank is about 30 deg. 
behind the dead-centre position. 

In the type A.8.S. magneto the operation of timing is 
facilitated by the introduction of locking holes in the distri- 
butor brush gear wheel and distributor end plate, so that a 
pin inserted in the gear wheel can lock the sleeve inductor 
in the correct position. .The pin can only he inserted after 
the distributor is removed, and likewise the pin must be 
withdrawn before the distributor can be replaced. This 
ensures that the magneto is not run with the locking pin 
inadvertently left in place. 

3. Setting of Distributor Brush.—When the contacts are 
on the point of separating and the high-tension discharge is 
about to begin. the carbon brush (or metal brush in the type 
A.8.S. magneto) should overlap the distributor segment to 
the extent of about two-thirds of its contact surface. In the 
rotating armature type magneto the desired relation between 
brush and segment can be easily achieved by altering the 
meshing of the distributor brush gear wheel with the full- 
speed wheel on the armature shaft. Generally speaking, the 
correct meshing is indicated by the magneto manufacturer, 
who spot-marks two teeth on the brush gear wheel and one 
tooth on the other wheel. When the armature is in some 
definite position the latter tooth should mesh between the 


two former teeth. e 
Sid Sa 


* Abstract of paper read by Mr. A. P. YOUNG, A.M.I.E.E., before 
the AERONAUTICAL SOCIETY. en, _ W S) 


> bedded and polished. 


In the type A.8.S. magneto the relation of brush to seg- 
ment can only be altered by displacing the brush holder 
mounting with respect to the gear wheel to which it is 
secured. A change in the meshing of the two gear wheels 
is not permissible. ; 

4. Care of Distributor and Brush.—The distributor and 


brush are vital parts of any magneto, and in overhauling 


they should be subjected to very careful atment. The 
brush track of the distributor should be Kept clean and 
polished. Any appreciable carbon deposit can be removed 
by cleaning the track with a cloth soaked in petrol, but if the 
segments protrude even by the smallest amount, it is neces- 
sary to have the track machined. If the distributor is made 
of an entirely satisfactory insulating material, trouble of this 
nature will not be experienced, because there will be no ten- 
denev for the insulation to shrink away from the metal during 
the life of the distributor. 

For the best results to be secured, it is necessary to use 
a very hard grade of carbon brush, which should be properly 
The spring tension should not be 
excessive, and both brush and spring should be perfectly free 
to move in a radial direction. There should be no signs of 
binding in the brush holder. In certain quarters a carbon 
brush having a highly-polished contact face is looked upon 
with suspicion, and in consequence it is the practice to 
remove the polished surface by the careful application of a 
file! This is a most pernicious habit, and cannot be con- 
demned too strongly. 

Experience has shown that to secure freedom from what 
is called ‘‘ tracking” of the distributor it is very necessary 
to use a carbon brush that will readily take a high polish. 
The polished skin on the face of the brush 1s a desirable 
thing, and, when working in conjunction with a distributor 
made of suitable material, and having a polished brush track, 
there is no likelihood of “ tracking.” \ | 

5. Contact Breaker.—The satisfactory operation of any mag- 
neto is to a very large extent dependent upon the platinum 
contact breaker points being correctly adjusted. In the type 
A.8.S. magneto the maximum gap between the contact points, 
which are made slightly convex, should be .012 in. In rotat- 
ing armature type magnetos the gap usually worked te 18 
OLS in., and, generally speaking, a magneto that has to 
operate at very high speeds—that is, one which has to give 
a large number of sparks per minute, as in the case of a 
12-cylinder magneto—should work with a smaller gap than 
one that has not to perform such strenuous duties. Great 
care should be exercised to prevent oil getting on to the con- 
tacts, because this will set up sparking, in consequence of 
the large resistance interposed between the contact faces, 
and carbonisation of the oil will result, which will greatly 
interfere with the satisfactory running of the machine. The 
contacts should therefore be kept perfectly clean, and this 
can be readily done by using a fine emery cloth. A file 
should not be emploved under any circumstances whatever. 

6. Lubrication.—As it is standard practice to use ball bear- 
ings in every type of high-tension magneto, very little lubri- 
cation is necessary. and special attention should be given to 
this point by all those who are entrusted with the care of 
magnetos fitted to aeroplanes or used for other purposes. 
Over-lubrication is, in fact, more likely to produce injurious 
results than too little lubrication, because the oil wells are 
likely to become flooded, and oil will possibly find its way, 
into the distributor and contact breaker housing. Taking the 
type A.8.S. magneto, for example, six drops of oil in each 
oil well every 12 hours of running will be quite sufficient. 


THE PROBLEM OF ENGINE STARTING. 


The starting characteristics of the petrol motor are in- 
herently bad. With other prime movers, such as the steam 
engine or turbine, motion résults as soon as steam is allowed 
to enter the machine, whilst the ordinary electric motor can 
he started by the simple closing of a switch. 

There are, fundamentally, only three methods of starting 
a petrol motor, neither of which is ideal :— o 

(a) To rotate the crank shaft slowly by applying a driving 
torque, until the cylinders are filled with an explosive m1x- 
ture and the magneto is running at a sufficiently high speed 
to ensure satisfactory ignition. The driving torque may be 
produced either by hand rotation or by driving the crank 


shaft through gearing with an electric motor fed from a 
battery. l 
(b) To introduce compressed air into the cylinders so that 
the necessary driving torque is transmitted to the crank shaft 
through the medium of the pistons and cylinders. Startıng 
is then effected as under (a). l 
(e) To fill one particular cylinder with an explosive mix- 
ture by hand rotation, or in some other way, and, whilst the 
crank shaft is stationary, cause an igniting spark to occur in 
this cylinder, using for this specific purpose a hand-operated 
auxiliary magneto co-operating with the main magneto. The 
main magneto may itself be adapted for producing this spark, 
while stationary, if suitable auxiliary apparatus be provided. 
Method (a), using an electric motor, is generally adopted 
in America at the present time for motor-cars. It is also 
employed very considerably in this country for the same pur- 
se. The method is far from perfect, chiefly for the reason 
that the. torque required to start the engine is enormous for 
the size of motor that is generally - installed. 
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The consequence is that at the instant when the switch is 
closed, the momentary rush of current reaches an extraordi- 
narily high value—about 200 amps. for a 12-volt  battery— 
when considered in relation to the capacity of the battery 
that has to supply it. Such treatment means that the battery 
very rapidly wears out and becomes useless. 

This method has been tried on aeroplanes, but with what 
success the autor cannot say. Fundamentally, it does not 
secm to be a method particularly.suited to the requirements 
of the case, unless by very special attention to the design of 
the electric motor it is possible to reduce the weight to an 
extremely small figure. 

Method (b) has also been tried on aeroplanes, but here, 
again, possibly on account of the increased weight of the 
compressed-air bottles which have to be carried, the method 
does not seem to have come into general use. 

Method (c) appears to have met with the greatest success, 
and it is the method generally used at -the present time on 
aeroplanes. So that this method can be applied, it is neces- 
sary to slightly modify the distributor brush holder, by add- 
ing what is termed a “trailing point. This is merely a 
nickel point which is moulded in the insulator so that the 
angle between it and the axis of the distributor brush is 
something of the order of 30 deg. This point is connected 
to a brass ring on the front of the brush holder moulding, 
and an extra terminal on the distributor is connected to an 
additional carbon brush which is in contact with the ring. 

The hand-starting magneto—which is a small rotating arma- 
ture type maching driven through gearing by hand—is con- 
nected to the extra distributor terminal, so that when it is 
operated the trailing point is maintained at a high potential. 
This means that when the trailing point comes in close 
proximity to the trailing edge of the distributor segment 
current will flow from the point to the segment through the 
air, and thence to the electrodes of the spark plug in the 
cylinder that is filled with an explosive mixture. 

Owing to the angular displacement between the trailing 
point and the main brush, the piston in the cylinder under 
consideration will always be near the dead-centre position 
when the conditions as previously described obtain. The 
piston should, therefore, receive a forward impulse when the 
spark occurs, and this should be followed by other impulses 
in proper sequence, until a speed is reached at which the 
ordinary magneto is capable of performing its proper func- 
tions. ' 

The hand-starting magnetos that have been developed in 
this country differ from the standard Bosch machine in that 
no high-tension switch is provided for the purpose of break- 
ing the connections to the main magnefo so long as the 
starting magneto is being operated. It is true that the 
introduction of such a device complicates the wiring, because 
it means that the high-tension lead from the armature of the 
main magneto has to be brought to a distributor terminal on 
the starting magneto, and another lead run between some 
other terminal on this distributor to the rotating brush on 
the main magneto. | 

Against all this we have to consider that the use of a high- 
tension switch absolutely prevents the main magneto coming 
into action until the starting magneto is stopped. Without 
the, high-tension switch the main magneto will come into 
action at extremely low speeds, so that to prevent backfires 
it is necessary to retard the ignition during the starting 
period. The other scheme eliminates this necessity, because 
with fixed ignition on the main magneto it should be pos- 
sible to take the engine up to a sufficiently high speed with 
the hand starter to ensure that when the main magneto 
comes into operation the timing of the spark will not be too 
far advanced. 

It is perhaps not out of place to refer to the method of 
starting adopted on the 20)-n.p. Maybach engine fitted to 
German airships brought down in this country, as described 
in The Autocar for December 16th, 1916. This type of engine 
has six cylinders, two-point ignition being provided. Two 
Bosch Z.H.6 magnetos—a new type of rotating armature 
magneto evidently developed since the outbreak of war—one 
of which is fitted with a trailing point, are provided. The 
hand starter is coupled up to the magneto with trailing point 
in the ordinary way. 

A special method is adopted for filling the cvlinder with an 
explosive mixture. By means of a lever and cam shaft all 
the valve tappets, inlet and exhaust, are lifted off their cams. 
At the same time the lever actuates other levers which close 
the exhaust passage to the silencer, by partially rotating the 
water-cooled barrel valve in the exhaust manifold. The ex- 
haust ports and the outlet in the exhaust manifold are thus 
put in communication with a secondary outlet pipe that leads 
to a large suction hand pump, by means of which gas is 
- sucked into the cylinders from the two carburetters through 

all the inlet valves. When this has been done the lever arm 
previously referred to is returned to its normal position. This 
operation opens the exhaust outlet to the silencer in the 
normal running position and closes the pipe leading to the 
suction pump. The hand starter is finally turned and the 
engine begins to rotate. ` 

It is interesting to note that the angle between the trailing 
point and the centre of the distributor brush on the Bosch 
Z.H.6 magneto is 42 deg. On the type A.8.S. magneto fitted 
with trailing point this angle is, as already stated, 30 deg. 


(To be continued.) 


BRITISH AND AMERICAN ELECTRICAL 
TRADE WITH AUSTRALIA. 


A FORTNIGHT ago we published (Erec. Rev., p. 848), under tbe 
title ‘‘‘Supertax’ on British Trade with Australia,” a 
criticism offered by the Australian Statesman of the action of 
the Australian Customs Authorities in adding 10 per cent. to 
British machinery invoice figures. We have now received 
the following copy of a letter written to the Melbourne Age 
by Mr. R. F. BUTLER, the local secretary of the B.E.A.M.A.. 
which, in view of its interest, we quote in full :— 

“The Senate last evening (August 10th) passed a resolu- 
tion for the appointment of an official representative in Wash- 
ington. The debate indicates that the function of this official 
representative will be to increase Australian trade witb 
America, and recent cablegrams show that the appointment 
will be welcomed by the United States Government. The 
cordiality with which the proposed appointment has been 
received in the United States conveys the impression that the 
United States see, in the appointment, a possibility of m- 
creasing very materially its trade with Australia. It would 
be interesting to know whether the idea of making this ap- 
pointment originated in Australia or in the minds of American 
representatives, either in the United States or in Australis. 
Anyone who has followed the development of this matter up 
to date cannot get away from the impression that its ready 
approval by the United States trade authorities 1s inspired by 
the idea that through this channel the trade of the United 
States with this country will be materially increased. We 
can hardly think tħat a producing country like the Uniteł 
States is hankering after the products of Australia to such an 
extent that it would invite or, at any rate, receive so warmly 
the appointment of an Australian representative merely for 
the purpose of promoting the exportation of Australian pro- 
ducts to America, but rather that a country producing much 
the same commodities as Australia is animated more by the 
desire to use such a special representative as a means of 
increasing its export trade to Australia. , 

‘‘For a considerable time this country has been courted in 
trade matters by America, who, naturally, has been takinz 
advantage of the difficulties which British trade has expen- 
enced, due to war conditions, to extend her export trade to 
Australia. Australia appears now to be on the point of yield- 
ing to American persuasion, forgetting, apparently, the enor- 
mous debt she owes to Great Britain for her security and 
existence as a nation and for support in the whole af her 
financial transactions. i i l 

“In the business of exporting goods to Australia, America 
is a direct competitor of the United Kingdom, and in gpite 
of our obligations to the mother country the Commonwealth 
Department of Trade and Customs has for some considerable 
time been increasing Great Britain’s difficulties in carrying 
on her export trade with this country by ‘loading’ British 
invoices. Taking advantage of the increase which has taken 
place in the cost of manufacturing in Great Britain, particu- 
larly in dynamo-electric-machinery, the Customs authorities 
have issued a ruling that all invoices for dvynamo-electric 
machinery imported from the United Kingdom shall be 
loaded 10 per cent., with a net result that British manufac- 
turers have to face a 10 per cent. increase in the duty which 
they have to pay, and which, in some cases, natably metal- 
filament lamps, is not imposed on, at least, one neutral 
country. rae 

‘The Customs Department may have legal justification. 
in view of the wording of the Customs Act, for loading in- 
voices covering the importation of material which was con- 
tracted for before the war, but. at the present moment, if 3 
British firm received an order for dynamo-electric machinery 
the invoice value is, for duty purposes, increased 10 per cent 
by the Customs Department. notwithstanding the fact that 
such an invoice carries on the face of it the declaration re 
quired by the Customs as to its fair value, and independent 
altogether of any inquiries as to whether or not the particular 
invoice gives the fair market value in Great Britain. . In this 
particular way the present administration of the Customs Aci 
defeats the declared intention of this country to give prefer- 
ence to British material. To quote one instance: A 50). 
lamp imported from Holland pays in round figures 2d. duty. 
while a similar lainp imported from Great Britain pays Xd 
duty. It would be interesting to ascertain from the Customs 
Department whether, for example, they have in Holland st 
the present moment officers to ascertain what is a fair sellint 
value of lamps in Holland, or whether they have officers iz 
Sweden to ascertain the fair selling value of electrical maten:! 
manufactured in Sweden and exported to this country. 

“The whole attitude of the Customs Department, and tbe 
recent developments with regard to the appointment of a 
special representative in the United States, leaves a somewhs! 
unpleasant impression in the minds of British manufacturer 
that Australia cares nothing for the success of British 
with this country, and that her attitude is not only indifferect. 
but is actually antagonistic to the support of British industr. 

“Is it too much to ask that, while Australia enjoys if 
security, and while Great Britain is absorbed in the preænt 


Herculean struggle with all her energy, Australia should t% 


only support British trade in materials which cannot at pe 
sent be manufactured in Australia, but should refrain 
imposing additional burdens on the already bard- 


Vol. 81. No. 3,083, Ocroser 26, 1917.) THE ELECTRICAL REVIEW. 


407 


British manufacturer, and should also refrain from taking 
steps which will make it more difficult after th® war for 
Great Britain to regain that portion of Australian trade to 
which, in common gratitude, she is entitled? ” 

The Melbourne Age makes the following comment on the 
matter :— 

‘‘Some light was thrown in the House of Representatives 
on the practice of the Customs Department in ‘loading’ in- 
voices of dynamo-electric machinery imported into Australia 
from the United Kingdom. The Minister of Customs, in 
reply to Mr. Kelly (N.S.W.), said invoices were loaded by 
varying percentages, which were dependent upon the extent 
of the difference between the export price charged to the Aus- 
tralian importer and thé home-consumption price charged to 
British buyers, which was the statutory basis of duty. This was 
done because it was found that manufacturers allowed buyers 
for export lower prices than were given to buyers for home 
consumption. These loadings had been imposed upon the in- 
voice values of certain British firms, as far back as 1905, but 
the loadings now in force had, for the most part, been im- 
posed since 1915. A similar practice had been followed in 
respect to certain American firms since 1907. The invoice 
values of metal-filament lamps from the United Kingdom were 
‘loaded,’ but not of similar goods from Holland, because the 
prices charged for export by the Dutch manufacturer were 
the same as were charged for home consumption. Dutch 
lamps were accompanied by a certificate of origin, issued by 
the British Consul-General.”’ : 


NEW ELECTRICAL DEVICES, 
‘ AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest. 


FITTINGS, 


B.T.H. Oll-break Switches. 


THE BRITISH THOMSON-HoustToN Co., o Rugby, has recently 
issued two new lists, Nos. 4153 and 4155, dealing with oil-break 
switches, types O, form C, and O, form E, respectively. The former 
type, illustrated in fig. 1, is suitable for circuits up to 300'amps. 


Fig. 2.—B.T.H. OIL-BREAK Switcu, Form E. 


at 3,300 volts, while the latter type (see fig. 2) is designed for use 
on heavy A.C. circuits up to 650 volts with ratings of 2,000 and 
3,500 amps. at 50 cycles or leas. 

In the former type, standard switches can be supplied in single, 
double or triple-pole non-automatic and automatic patterns suit- 
able for switchboard mounting, also in single-pole automatic 
patterns for wall mounting. 5 

{ 


These switches are of the free-handle type, and open by gravity 
when the tripping device operates ; the switch motion is accelerated 
by the aid of springs, and a double break is obtained. 

The oil vessel, trip coils, and operating mechanism are supported 
by a common frame; the switches can be provided with overload 
and low-voltage release, and in connection with the former a time- 
lag device of the oil dash-pot type can be supplied. cewe] 

The form E switch is of heavier construction ; the oil-tank 
contacts and operating mechanism are mounted on an impregnated 


Fig. 1.—B.T.H. OIL-BREAk SwitcH, Form C. 


slate base, as shown in fig. 2; contact is made by laminated 
brushes bearing on solid copper blocks, and the brushes have 
renewable sparking contacts for the protection of the main con- 
tacts. Various combinations of trip coils can be provided, and in 
such cases B.T.H. time-limit fuses are fitted, giving a wide range 
of adjustment for time and current. The switch-operating 
mechanism is of the free-handle type, and auxiliary indicating 
circuits fitted with bell or lamp can be installed. 


Screwdriver Attachment for Cutting Pliers. 


Since pliers and screwdrivers are the tools most frequently used 
by the electrician, they should be in such a form that they can be 
easily carried around. Pliers with a screwdriver forged at the end 
of one of the handles are common, but the screwdriver is unhandy 
and is seldom used. 

After considerable experimenting, the screwdriver attachment 
shown in the illustrations was developed and has proved very useful. 


_ 2 FIGS 3. AND 4.—SCREWDRIVER ATTACHMENT FOR PLIERS. 


In fig. 3, A is made of tool-steel and hardened. The jaws B are 
bent from y;-in. soft sheet iron and held together by the two straps 
c, and rivets D. Dimensions cannot be given, as curves and shapes 
change in accordance with the shape of the pliers used. The form 
is obtained by bending the sheet iron round the pliers and riveting 
it to the tool-steel blade a. The device is so small that it can be 
easily carried in the vest pocket. Fig. 4 shows the screwdriver 
attachment in place ready for use.—M. P. BERTRANDE, in Power.: 


Drawn-wire Lamps in Austria.—The patent dispute 
concerning the rights in drawn-tungsten filaments is reported 
to have been settled in Austria, where the Patent Office has 
decided in favour of the A.E.G. and ita allied companies in_this 
particular matter. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


RUSSIA.—A Decree of the Provisional Government was 
promulgated on August Brd putting into forve the Decree 
prohibiting the importation óf all goods except under licence 
—see the ELectricaL Review for September 21st. The prohi- 
bition is stated to be applicable to imports by sea (all fron- 
tiers), vid the Russo-Finnish frontier, vid the station of Man- 
churia on the Asiatic frontier, and covers both ordinary ship- 
ments and goods sent by parcel post. In view, however, of 
the fact that it is practically impossible to send goods to 
Russia except by arrangement with the Commission Inter- 
nationale de Ravitaillement. the above-mentioned prohibition 
is of little real interest to shippers. Goods shipped under 
permit issued by the Commission require no further licence. 


SWITZERLAND.—A Federal Decree has been issued con- 


solidating and extending the Swiss prohibitions of export. 
The effect of the measure is to prohibit the export of goods 
of all kinds with the exception of a specified list, Which in- 
cludes china insulators and electric arc lamps. Dynamio-electric 
machines, electrical transformers, induction coils, and high- 
tension coils for dynamos are among the prohibited goods. 


TUNIS.—A Decree, dated July 31st, has been promulgated 
which imposes on the importation of goods into Tunis restric- 
tions similar to those imposed in France bv the Decree of 
July 8th—see the, KuectRican Review of October 5th. 


MEXICO.—The retirement of the paper pesos, known as 
infalsificables, by means of a surtax on imports and exports, 
and on the production taxes on petroleum and inetals, has 
been decreed. As from April lst last, all import and export 
duties, and also the stamp tax on metals, &e., were to be 
subject to a surcharge of one dollar infalsificable paper for 
each gold dollar or fraction thereof ot the amount payable. 


COSTA RICA.—A Decree has been issued by Congress estab- 
fishing export duties. payable in American gold, on certain 
articles, including manganese ore, the duty on which is 
fixed at 6 per cent. ad val., and rubber, the dutv on which 
is 10 per cent. ad val. These export taxes are to be paid in 
bills of exchange drawn on the place to which the goods are 
destined. l 

REPUBLIC OF COLOMBTA.—Certain modifications of the 
import Tantf of the Republie have been made by a recent 
Law. Steam or electric motors and accessories, iron or steel 
towers, steel cables, rails, and accessories of iron—all for 
aerial lines—are now adinitted free of duty. Gauze or netting 
of copper wire is now dutiable at the rate of 6 cents (about 
3d.) per kilog. 


CHILE.—As from April 12th, export duties are now pay- 
able as follows :—O0 per cent. in notes, with the correspond- 
ing surcharge, as noted in the ELEcthical Review of August 
24th.; 30 per cent. in drafts on London at 90-davs’ sight, the 
amount in drafts to be paid for each gold peso to be deter- 
mined according to the average exchange value of drafts— 
to be ascertained weekly; and the remaining 10 per cent. in 
national gold coin. 


ECUADOR.—A_ recent Presidential Decree provides that 
samples having a commercial value, introduced by commer- 
cial travellers, are granted temporary duty-free admission, 
under bond for re-exportation within 120 days. A slight 
modifieation has also been made in the conditions under 
Which duty-free admission is accorded to commercial adver- 
tising matter in the form of sheets, pamphlets, or cards, and 
objects which are not and do not contain articles for sale. 
These must now bear an inscriptton, in letters of a size not 
less than half a centimetre, that the articles are intended for 
gratuitous distribution (“que eslan destinados para obse- 
quios’’). 

ARGENTINE REPUBILIC.—The Argentine Budget Bill for 
1918, which has recently been submitted to Congress, con- 
tains a clause which provides that the tariff valuations shall 
be increased by 10 per cent. in respect of goods which, under 
the Customs Laws. have to pav duty on their weight plus 
that of the immediate wrappings and packings, in cases 
where such goods are imported into the Republic without 
such internal wrappings and packings. 

It is also proposed that, from September Ist, 1917, to the 
end of the vear 1915. all goods exported from the Republic 
shall pay an export dutv at the rate of 2 per cent. ad val., 
except certain articles which are to pay specific duties. Pro- 
ducts the export of which can only be effected under licence 
are to pay a tax of 2) per cent. ad val. The export duties 
are to be pavable in gold currency. 


Electric Steel in Italy—The Societa delle Ferriere di 
S. Giovanni Valdarno inaugurated. on August 7th, the first of the 
Siemens-Martin furnaces which it has decided to lay down to 
complete ita projected equipment and to assist in developing its 
liznite mines. The new steel furnace will work with electrical 
energy supplied by the company’s own works, which utilise lignite 
as fuel. 


NEW PATENTS APPLIED FOR, 1f917. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. Tyuompson & Co. 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradiord 


. 


14,538. ‘ Machine tor generation of electric currents.” A. Younc. Octo 
ber 8th. 

14,557. “ Electric snap switches,” 
AND J. S. Withers. October 8th. 

14,560. © Circuit-breakers for ignition apparatus." Remy Exvecrric Co. 
October 8th. (U.S.A., November 10th, 1916.) 

14,561. “ Magnet coil windings for dyni«mo-electric machines, trans- 
formers, &e."" Laxcasnire Dyxamo & Motor Co. anb H. B. Wurrwore. 
October Sth. 


14,588. “Tool for clinching terminals for electric, &c., couplings.” Ross, 
Courtney & Co. asp J. A. Ross. October 9th. 

14,597. * Signalling systems.” | British THoMson-Houston Co (General 
Electric Co., U.S.A.). October 9th. 

14,598. “ Alternating-current generators.” T. F. Watt. 

14,607. “ Cathodes." “A. A. Lockwoop. October 9th. 


14,613. “ Electric rheostat or resistance indicators for switchboards, &c." 
C. R. IsENTHAaL. October Yth. 


14,622. “ Detecting low-frequency impulses. R. A. FESSENDEN. October 
9th, (U.S.A., Muy 2ist.) 

14,652. “ Amplification of small currents.” Bxririsu THomson-Hovuston Co. 
(General Electric Co., U.S.A.). October 10th. 


14,653. "“ Leading-in wires for electric incandescent lamps, &c.""  Brrisu 
THomson-Houston Co, (General Electric Co., U.S.A.). October 10th. 


14,654. * Electrical circuit-breaker.”” W. H. ILLINGWORTH. October 10th. 


14.664. “ Electrically-heated clothing for aviators, &c."' A. A. LEMERCIER. 
October 10th. 


14,723. ** Electric switches.” Brinsn Trowson-Houston Co. (General 
Electric Co.. V.S.A.). October llth. 


14.727. ©“ Dyname-electric machines.” H. Curmy., October 1th. 


14,738. “ Portable transformers.”  Jounxson & Pricirrs ann W. C. Kes- 
Nett. October llth. 


14,742. " Fitting safety fuses in electrical circuits.” 
lith. 


14,748. “ Electrically-heated apparatus.” J. Kem & A. A. Stow. October 
llth. 


14,749. * Apparatus for electro-deposition.” S. O. Cowrer-CoLes. Octo- 
ber llth. 


14.750. “ Coupling devices for electric cables." C. W. Dursxrorp & Sus- 
MERSIBLE AND J.L. Motors, Lip. October 11th. 

14,753. “ Ignition devi u for explosion engines.’ 
Components, Lip. October llth. 


14,759. ‘* Electric junction boxes." CaLLenper’s Capit & CONSTRUCTION 
Co. & F. Moor. October 12th. 


14,796. “ Directive wireless telegraphy.” E. R. Crarke. October 12th. 


14,798 & 14,799. “ Ignition apparatus for internal-combustion engines.” 
G. A. Lister, M.L. Macneto Synpicate, & E. A. Watson. October 12th. 


14.814. “f Electric condensers.” F. R. Simats & Simus Motor Untrs, Lro. 
October 12th. 


14.424. °* Telegraphic apparatus.” C. Dosanxico. October 12th. 


14,838. “ Method of construction of electric furnaces of the hrated-coi! 
type.” J. E. P. Kievits & Kynocn, Lrp. October 13th. 


14,839.‘ Portable electric battery lamps.” A. M. Duntor. October Ih. 
14,858. * Auxiliary ignition attachment.” P. Hay. October 13th. 


Hart & Hecenan Mancuractrurixc Co. 


October 9th. 


A. Summ. October 


R. Hapvan & Moror 


s 
` 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proce-dings will be taken. 


. 


1916. i 

8,618. ANTIRuEUMATIC OR ErrcTRIĆ Kxittinc Neepies. E. T. Bartlett and 
G: M. Simpson. June 19th, 1916. (109,028.) 

11,730. ADVERTISING AND CTHER DEVICES PROVIDED WITH PARTS ADAPTED 10 
BE BROUGHT INTO SUCCESSIVE’ Positions. H. K, Harris. August 18th, 1916. 
(109,037.) (Patent of addition not granted.) 

11,844. MrtTHOD OF Pronucinc anD ConTROLLING HIGH TEMPERATURES IN 
Evectric Furnaces. J. J. Denton. August 2lst, 1916. (109 .639.) 

12,781. TELEPHONE Systems. Western Electric Co. & A. E. Reinke. Sep- 
tember 9th, 1916.  (109,640.) 

13,343. Mertuon oF ForMiInc Meta. ELRCTRODES USED ÊN ELRcTRIC ARC 
SOLDEKING AND Dkrosition oF Metas. F. H. Jones. September 20th, 1916. 
oe) ` 

13,939.! AIRCRAPT FOR OBSERVATION AND 1IKE PURPOSES. P. J. Pybus and 
Phænix Manufacturing Co. September 30th, 1916. (109.672.) 

14,658, Protection or Exvectric Castes. F. B. Whitaker. October 16th, 


1916. (109,679.) . 


14,885. ACTOMOBILE VENIcLES anD Tractors. Daimler Co., E. Boughton 
and H. J. Balcombe. October 19th, 1916. (109,690.) 7 

15,359. Evectkic Heating ELEMENT For Kinpiinc. R. K. Hearn. October 
27th, 1916. (Addition to 4,600/15.) (109,684.) 

16,814. Mrws FOR Attacuinc Lames to Evectric Wirtc. W. W.O 
Fenety. December 14th, 1915. (102,719.) 

17,286. APPLIANCE FOR ATTACHING Suabes TO THE HoLpEerRs or ELECTRIC 
Licnt Fittixcs. J. Doble & W. Cashon. December Ist, 1916.  (109,706.) 

17,340. Porsarisep Exvectric Regxays. M. B. Rodrigeuz. December 2nd, 
1916. (109,707.) 

17.410. APPARATUS FOR THE TRANSMISSION OF SOUND THROUGH THE AURICULAE 
Cavities oF Turoat anb Heap. V. Drew. December 4th, 1916,  (109,708.) 

17,890. MANUFACTURE OF CYLINDRICAL AND TUBULAR ARTICLES OF Grass. D. 
Webb. December 13th, 1916. (109,711.) 

18,609. Evectric WARMING Apparatus. H. T. 
1916. {109.719.) 


Pinnock. December 2th, 


1917. 


2,794. Fivip Meters. Cutler-Hammer Manufacturing Co. 
1916. (105,061.) 

4,559. Excine STARTER. V. Bendix. March 29th, 1917. (109,747.) 

7,973. Macnetic Seraratcrs. Hardy Patent Pick Co. & G. J. M. Smith. 
June 4th, 1917. (109,766.) 


10,354. Portare Dry Battery Evectric TorcHes. 
18th, 1917. (Addition to 2,036/15.) (109,776.) 


March 83rd. 


M. H. Goldstone. July 
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Vol. LXXXI.) CONTENTS: November 9, 1917. [No. 2,084. ELSEWHERE in this issue we report the meeting 
a Na Pase Which was held at the Institution of Civil Engineers 
W, be ee eS io. last week, to form a “Central Organisation for 
` eTe i Works (illus) . =e O g improvement in and better co-ordination of Engi- 
í A. by C. H. Wright oOo o 0 gag neering Training.” In this we see the culmination 
i America’s Export Trade in Electrical Goods, by M. Chambers 413 of a movement which has been in progress for 
l Correspondence — many years, which has been accelerated by the les- 
j The ET.U. or the A.ES.E. ?... 7 —4yg.s« ons Of the war, and which owes its successful issue 
The Prospects of the Central Station Engineer as. ees HG very largely to the disinterested and indefatigable 
The Association Movement ...  .. «. «.  «. 416 efforts of Mr. A. E. Berriman and Mr. A. P. M. 
Apprenticeship in Electricity Supply vente eae 416 Fleming, to whom the hearty thanks of the engineer- 
New Electrical Devices, Fittings and Plant (illus) ...  .. 416 ing world are due. The meeting was unanimously 
Legal ase nee weet tweets Swe 417. in favour of the proposition which it had been sum- 


War Items e sse nue testes wee o 418. moned to discuss, but which, by a curious departure 
Business Notes s.e wee tee tee oee tee ee 420 from customary procedure, was not placed before 


Notes a a a. it in the form of a resolution until most of the 
City Notes... see wee tee nee awe tee eee 426 speakers had expressed their views. The adoption 
Books end Shared eee tee awe eee 428 of the resolution without a dissentient voice was a 
a Electrical Goods Pupe July, ee 429 foregone conclusion, and the scheme was launched 
The High- ‘Tension Magneto (nel ated) x: iis Be we 429 with universal approbation. | a 

The Training of Engineers Ba ke ee 430 The objects of the new Central Organisation can 
Reviews... mts kc GG, ES hardly fail to appeal to everyone who is interested 
New Patents Applied for, 1917 . wee awe e 432. in the welfare of the nation in general, and of the 
Abstracts of Published Specifications ec eae ets. ese 482 engineering industry in particular; the latter is 
Contractors’ Column see e. e.» Advertisement page xxii essential to the former, and permeafes the whole of 


our national life to an extent which can scarcely be 
realised by anyone who is not himself an engineer. 
Upon the maintenance of our position as an engi- 


neering nation ‘depends our economic future in the 
THE ELECTRICAL REVIEW. coming industrial conflict, and it is of the utmost 


Published every FRIDAY, Price 4d. _ importance that every effort shall be made immedia- 

The Oldest Weekly Electrical Paper. Established 1878. ately to remedy the deficiencies in our methods of 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OB COUNTRY, training engineers and securing the development 
OFFIGE :—4, LUDGATE HILL, LONDON, E.O. 4. of brains and talent in all ranks. We are glad to 


note, therefore. that the promoters of the scheme 


5 iV ity roviding for the 

Telephone Nos.: Clty 997; Central 4435 (Eäitorial only). ah fully alive to the senses a providing f ie 7 

The “Electrical Review ” is the r | medium of the Electrica! Trades andhas Adequate training not only of the engineer properly 
be tar tke Laren Cocanice -© any Electrical Industrial Paper in Great Britain. so-called, but also’ of the rank and file of the in- 
ee ra dustry, whose functions are of equal importance to 


Talegraphic Address: “ Aexrxay, Loxpox.” Code, A BO, 


Su bscription Rates. — Per annum, tage inclusive, in Great Britain, 

41 ls. 8d. ; Canada, £1 Bs. 10d. ($5.80). ‘To all other countries, £1 10s. the State. l 
FOREIGN AGINTS: i r oubt very 1 ł 'hether the- 

ADELAIDE: Messrs. Atkinson & Co., ; MELBOURNE: The Mining & Engi. In point of fact, we d p t ye Mi eee ae t 
: Gresham Street. neering Review, 90, William Street; facilities already provided in this country for the 
Avomianp N.Z : Gordon & Gotch, coe e a EE training of the engineer are greatly in need of im- 

Engineering Review, Bla, "Strand New York: D. Van Nostrand, 3, Park provement in themselves; many of our colleges are 

Arcade, Queen Street. Panis: Boyveau & Chevillet, 2, Rue admirably equipped and staffed—-the only respect in 
sana pies gion Peps Peau, WAT Gordon & Goteh, Which they are deficient is in cheapness. Unless a 
“CHRISTC ; . 

Gotoh, Manchester Street. Rae Locher E Cox. Ree. YONE Can win a handsome scholarship, of which — 
Donenin, N Z.: Gordon & Gotch, | Umberto 1° 307. the supply is meagre, he cannot hope to follow the 


Princes Street. SYpNEY: The Mining & Engineering eta = > p - Ga of 
Jo nunc, Carzrows, Bron. | Review, 278, George Street; Gordon recognised curriculum and obtain a degree in engi- | 


l and Gotch, Pitt Street. i -i i ine i suar- | 
zorte, Duran, Port Etiza- | qonowro, Onr.: Wm. Dawson & Sons, neering without imposing on his parents or gua 
ey eee Lid. Manning Chambers; Gordon dians an expenditure which is prohibitive to all but 
te es 
Gauncestox: Gordon & Gotch, Wriiinoton, N.Z.: Gordon & Gotch, the well-to-do. This is a grave defect in our educa- 


) ae Street. Cuba Breet. tional system. No one would support the absurd 

2 ues and Postal Orders (on Chief Office, London) to be made ble to 

om cTaicat Review, and crossed “London City and Mi Bank, contention that talent is confined to the progeny of 
ewgate Street Branch.” the wealthier classes. and it stands to reason that 


many a boy of inherent engineering ability, or even 
genius, is either compelled to seek some other voca- 
Pr PE tion less costly to enter, or, following his natural - 
ides DERE ene bent, is handicapped throughout his career for want 
ELECTRICAL & ALLIED TRADES DIRECTORY of the training that his gifts deserve, and is un- 
(THE RED BOOK), justly” condemned to a lifelong struggle to fulfil his - 


true destiny. 
‘A careful study of the three main objects of the 


1917 EDITION scheme will show that, in fact, this fundamental 
principle underlies them all—help those who are 
NOW READY. worthy to help themselves. It is definitely crystal- 


lised in the third paragraph, which states what, in 


Bo atic our opinion, is the most pressing need of all. We 
ia ALABASTER, GATEHOUSE & KEMPE, were gece ines pleased, therefore, that Mr. 


i 4, Ludgate Hill, London, E.C. 4. Acland was able to state that, in spite of the post- : 
[409] 
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ponement of the Education Bill to the distant 
future, his successor at the Board of Education 
would shortly bring in as a measure of urgency a 
Bill to authorise the allocation of over £300,000 a 
year to this important purpose. 

It will be recalled that so long ago as July last 
year the Consultative Committee on Scholarships 
for Higher Education, of which Mr. Acland was 
Chairman, in an interim report recommended that 
the Government should give grants in aid amount- 
ing to nearly £340,000 a year for the strengthening 
of the higher parts of secondary schools, for main- 
tenance grants to scholars to enable them to re- 
ceive higher secondary education from 16 to I8 or 
19, and for scholarships to universities in scientific 
and technical subjects and research. The forth- 
coming Bill, no doubt, embodies these suggestions, 
and we trust that the Government will take care 
to smooth its path through Parliament, for the 
matter is too urgent to permit of further delay. 
While it is true that the sums referred to are not 
restricted purely to engineering, we have no doubt 
tnat a very large proportion will be allocated to that 
supremely important industry, and will go a long 
way (though still very far short of our true needs) 
towards meeting the third aim of the Central 
()rvanisation. 

While we have dealt mainly with this item, we are 
in cordial agreement with the whole of the pro- 
vramme outlined, and we join with Mr. Acland and 
other speakers in welcoming the proposal to form 
an Information Bureau to which, like them. we 
shall be able to forward the inquiries which we are 
constantly receiving from ‘‘the perplexed parent 
whose son is approaching the completion of his last 
term: at school.” 


THE 


trade control methods 
Government that have been employed by the 
“ Control” Government through its innumer- 
of Tradein able Departmental Officials during 
War Time. the war formed the subject of a very 


large and unanimous vathering held 
at Cannon Street Hotel on Thursday last week. 


Speaker after speaker insisted that they did not, of . 


course, object to the principle of Government control 
in a time of such serious national emergency as is now 
upon us, but one and all of them did protest most 
strongly against the unbusinesslike way in which 
many of the restrictions have been imposed, and the 
incompetence and ignorance that have been displayed 
in carrying these restrictions into effect. Sugar, tea, 
leather, hay, dried fruits, metals, and paper were 
all in turn drawn upon by their respective experts or 
exponents to show how muddle has been caused in 
regard to each and all of them, and why? In the 
main because the Government has not seen fit to 
avail itself of the experience of the merchants and 
traders of this and other great cities in the country 
who have built up great business connections in all 
parts of the world because of their lengthy specia- 
lised and most intimate acquaintance with these par- 
ticular commodities, and the procedure attendin? 
their purchase and import for home consumption. 
It was complained that in very few trades had the 
Government consulted the trades themselves in con- 
nection with such matters. Happily, the electrical 


trade was mentioned as one in which the exception. 


had been made, but the feeling displayed by the repre- 
sentatives of the metal trades, which are the nearest 
allied section to the electrical, was very strong in- 
deed. The arguments used do not, save in respect of 
this section, materially concern us as an electrical 
journal, but they certainly do appeal to us from the 
point of view of Governmental control generally. 
(Jur own pages have shown from time to time that 
even in the favoured electrical trades all has not 
been well when the Government hand has come 
down upon them, but tn respect of commodities 


which came more directly in evidence at the meeting 
there was a procession of examples of colossal 
ignorance which had been shown, and blunders per- 
petrated, by officials who possessed no qualifications 
based on experience of the particular trade which 
they as Civil Servants, permanent or temporary, had 

‘authority ° to “ control.” The point needs no 
labouring. Under such conditions as obtain at 
present, control there must be, and it is for the 
Government to see that while it must last, in the 
interests of ourselves and our Allies, such control 
is imposed with efficiency and fairness, and by men 
who know, not by clerks who have to learn their 
business by groping their way through a forest of 
mistakes while incoming supplies are badly regu- 
lated, both as to quantity and as to port of dis- 
charge. Of course, there is another side to the mat- 
ter. Tonnage accommodation, the need for inde- 
pendence and freedom from suspicion on the part 
of officials, and so forth, are factors of overwhelm- 
ing importance. What seemed to enrage the mer- 
chants at Cannon Street Hotel more than anything 
else was the tendency shown by the Government to 
eliminate the merchant. Thev protest that they have 
done more than anybody else to build up our vast 
foreign trade, and that often they have to give credit 
and so produce business where the manufacturer will 
not give it. That the merchant has had in the past 
a large place to fill in our economic machinery, and 
that he will continue to do so, goes without saying. 
but the manufacturer of machinery for export mar- 
kets has had to complain that the merchant at his 
foreign branches has not always helped British 
industry, but has far too often sent business to 
present enemy countries. The Government Com- 
mercial Intelligence representatives went. to Bir- 
mingham and tirged the brassmakers to com- 
bine or they would go under. Sir W. Ashley 
has also been to Birmingham on a similar 
mission. The merchants consider that the Gov- 
ernment has thus exceeded its authority. Com- 
binatiohs of manufacturers dealing direct with 
foreign and Colonial markets through competent 
technical salesmanship might have little use for mer- 
chant assistance. The subject is a very large one. 
with many aspects, and it affects manufacturing in- 
dustry as well as commerce. The merchants of the 
United Kingdom are preparing to make their voice 
heard unitedly in defence of their own interests. 
Their businesses in many cases are suffering owing 
to the hardness of the times, and they naturally 
resent being described as “' parasites,” but, while 
we have no sympathy with those who so describe 
them, we cannot dispose of so vast a ques- 
tion by means of a series of resolutions of pro- 
test forwarded to the ¢:overnment. Furthermore. 
the protest can hardly help in the efficient conduct 
of the war when the Government is involved in such 
great difficulties every hour of the day. The con- 
trol organisation is undoubtedly imperfect, and if 
it can be- satisfactorily improved upon by enlisting 
the services of representatives elected by the trades 
affected the Government should repair the defici- 
ency. But control itself cannot be lessened in such 
times as we are living in. The Cannon Street meet- 
ing was one of protest by men whose personal busi- 
ness interests’ have been affected, yet who must 
appreciate the manifest intention on the part of the 
Government to secure the safety of shipping and 
the sufficiency of food and raw material supplies, and 
to strengthen the spirit of unity among the people. 
Being a protest meeting, of course, one could not 
hear the other side. The Government case, if it 
could have been stated in reply, might have done 
something to temper the storm. The meeting 
decided to askuthe Government to declare what its 
policy toward the merchant is going to be. We 
have our doubts whether our statesmen are yet pre- 
pared to define that policy in detail. So much 
depends upon so many things. 
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MESSRS. FULLER’S CARBON WORKS. 


In addition to their manufacture of primary and secondary 


batteries and insulated wires and cables, Messrs. John C. 


Fuller & Son, Ltd., decided to establish new works for the 
manufacture of arc lamp and battery carbons, and the 
carbon factory has now been at work for several months. 
It is controlled by a subsidiary company, and is designed 
to produce all kinds of carbons for batteries, arc lamps, 
kinematographs, welding, &c. 


From previous descriptions of carbon works which we 


Fic. 1.—GRINDING AND MIXiNG MACHINES. 


have published, our readers will be aware that the industry 


is one which calls for a heavy outlay at the very start, 
owing to the necessity of laying down an elaborate and costly 
system of furnaces, and this feature no doubt has deterred 
many would-be manufacturers from incurring the risks 
attending an enterprise which cannot be 
inaugurated upon a modest scale—and 
which, moreover, before the war was 
subjected to intense competition by Ger- 
man and Austrian manufacturers. We 
are all the more pleased,: therefore, to 
welcome the new undertaking as an ad- 
ditional guarantee of the establishment 
of the carbon industry in this country, 
and of our being self-contained in the 
future in respect of %his most important 
industry, a “ key’ industry essential to 
the national safety. 

The fundamentals of carbon manufac- 
ture may be briefly summarised as 
follows :—The raw materials usually 
consist of gas-retort carbon, soot, and 
tar. The carbon is carefully picked by 
hand to eliminate foreign material as far 
as possible; it is then crushed and 
ground to powder in ball or roller mills. 
The soot is specially manufactured by 
the incomplete combustion of oil, and 
the tar is of special quality. These 
three constituents are intimately mixed 
in steam-heated kneading machines and 
calenders, and the material is finally 
formed into cylindrical blocks for nse 
in the hydraulic press. The latter 
extrudes the hot carbon mixture through 
dies shaped -according to the desired | 
product, and the rod or bar is cut into lengths of about 
4 ft. as it comes from, the press. These sticks become 
fairly stiff when cold, and are tied up in bundles, which are 
packed in fireclay crucibles with a filling of carbon dust to 
exclude air. | 

The furnace chambers are arranged in the form of a 


flattened ring, with ducts supplying producer gas between 
them, and flues to carry away the waste gases round 
the outside ; by means of movable pipes and water-sealed 
valves in the roof of the chambers, gas can be admitted 
at any point, and,- after combustion, carried into. the | 
flues. In order to avoid loss of heat, the waste gaseg 
are conducted through a number of the chambers before 
discharging them to the flues, thus warming up the 
chambers and their contents. By shifting the points of 
entrance and exit at regular intervals, it will be seen, the 
hot zone is gradually moved round the circuit of furnaces, 
each time bringing one or more cold chambers into 
operation, and removing a corresponding number of chambers 
from the active zone at the rear. The baking operation 
occupies a period of about seven days. The air required 
for combustion is passed through the chambers containing 
carbons which have been baked and are cooling down, thus 
recovering a portion of the heat and assisting in the cooling 
process. =, 

The baked carbons, which are hard and ring when struck, 
are next cut to the appropriate lengths by a chopper, 
machine, sorted, and flattened at. the ends with an emery 
wheel. Carbons for magazine flame lamps are usually left 
flat at both ends ; for open arcs and the Excello flame 
type they are pointed at one end. 7 

The accompanying illustrations show some of the plant. 

As the building of carbon-baking furnaces does not exist 
as an industry, it was necessary for the company’s own 
staff to design and erect them ; naturally many difficulties 
were met with, but Were all overcome in turn. Much of the 
machinery had also to be specially made to their own 
designs. 

The processes may be regarded as commencing with the 


= manufacture of lampblack. The heavy oil from which it 


is derived is burnt in a pan about 4 ft. in diameter, with 

a limited supply of air; the products of combustion pass 

through iron flues into a series of large brick chambers, in 

which the soot is deposited. Periodically the operation is 

stopped, the chambers are cleared of foul gases by means 

of a motor-driven fan, and the lampblack is collected. 
\ 


Fic. 2..-MIXING AND CALENDERING MACHINES, 


The company have a small paint works in operation, in 
which they utilise a part of the product of their lampblack 


plant, and doubtless this business will also be developed. 


Figs. 1 and 2 show grinding, mixing, and calendering 
machines in the mixing shop, which prepare the materials 
for the press. Here the carbon is crushed in an ordinary 


412 [HE 


stone-crusher to the size of a walnut, after which it is 
passed through an edge-runner, which grinds it to coarse 
powder. It is finally put through the “ fine grinder,” which 
reduces it to powder, and- is then ready for mixing with 
the other constituents. 

Fig. 3 is a view in the press-room, slowing a large 


FIG. 3.—CARBON PRESS. 


hydraulic press which, likeall the other apparatus, is driven 
by an electric motor. The press motor is of 20 H.P., and 
was made by Messrs. Mawdsley’s: all the rest are E.C.C, 
motors. 

Fig. 4 shows the interior of the furnace-room, 
of the baking chambers 


with some 
open. At the far end of this 


tae aoe.) 


Fie. 


fonilding is the producer house, where fuel gas is generated 
from small coal in a producer of the Dowson type. The 
éapping holes for connecting the gas duct with the chambers, 
and the chambers with the flues leading to the chimney, are 
wisible in this view. 
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kinematographs, search-lights, and welding 


4.—INTERIOR OF FURNACE ROOM. 
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While the demand for carbons for ai ry 


certain to increase, it may be questioned whethe the: osit 
of ordinary arc-lamp carbons is eqnally secure, ir v 
the growing popularity of the “ half-watt”” larap: fr m 
score, howev er, there need be no misgivings. rile. 
high-efficiency incandescent 
unrivalled for many urposes, € 
for indoor lighting, t e flame 
of the magazine type (to which w 
nowadays when we speak of the o 
arc lamp) remains by far t 
efficient, economical and effective ill 
minant where large areas are conc nel 
Yellow flame 10-ampere ares, 
globes, give an .“ efficiency ` 
basis of the lower henisplherialil 
power of -0:152 wabt per pete 
clean, falling to 0°268 fag | 
burning for 100 hours. -On the t 
of mean spherical andien 
figures are 0°292 to 0'5 w./¢.P. Acc 
ing to Mr Maurice Solomon, fro 
whose I.E.E. paper in 1912 these d 
are taken, while the. cost of- 
attendance, and depreciation òf. piere 
filament lamps per 1,000 M.S.0.P. per 
annum is less than that of flame ar 
lamps by £2 4s., the cost of nE 
ld. per unit is less than £7 for the ai 
lamps and more than £18 for the m 
filament lamps, leaving a ba 
; favour of the are of about £1 
annum. At higher prices for er arg T 
the advantage of the are lamp would be correspondingly” 
increased. ‘There is therefore no reason to suppose t 
the flame are is approaching extinction. | 
For open and kinematograph ares the positive es bd 
cored. In this case the carbon rod is squirted from tł ie 
press, with a hole in the centre, which is filled with thg 
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core material after the baking operation. 

ares the filling consists mainly of alkaline 
finely-ground carbon powder ; yellow ares: are 
with alkaline silicates, fluor spar, and carbon { 
white flame arcs, cerium earth salts are substit 
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the fluor spar (calcium fluoride), and for red coloration 
strontium salts are used. In direct-current flame lamps, the 
flame material is usually inserted in the positive carbons only ; 
for A.C. flame arcs both carbons are cored. Long carbons 
(over 15 in.) are fitted with a metal wire which passes 
down through the carbon to lower the resistance. This is a 
better plan than to copper-plate the carbons, which causes 
them to burn unsteadily. In the case of high-class 
kinematographs, the negative carbon is sometimes coppered, 
which enables it to be made of small diameter, and is pro- 
vided with a solid core, 8 mm. in diameter, which produces 
a little pip on the end of the negative, and results in 
remarkably steady burning. 
Although the factory has not yet been six months: in 
operation, it is now being extended. We learnt with 
pleasure, also, on the occasion of our recent visit, that a 
canteen is about to be built for the comfort of the work- 
people, taking the place of the existing temporary arrange- 
ments. On every hand there was evidence of progress and 
abundance of work, and in thanking the firm for the 
courtesies extended to us, we may add the hope that both 
during and after the war its affairs will continue to prosper. 


ELECTROSTATIC VOLTMETERS. 
By C. H. WRIGHT. 


As a standard and also a readily-applied connecting link 
between direct and alternating voltages, a good form of 
- electrostatic voltmeter is, without doubt, the best for com- 
mercial test rooms. 

A suspended reflecting instrument of this kind perma- 
nently installed in a laboratory or test room runs little risk 
of mechanical derangement by accident, especially if the 
excellent plan of fixing standards permanently to a wall is 
adopted, as is done in most well-equipped laboratories. 

The instrument can be checked quickly against a 
potentiometer by direct-current pressures, and by employing 
high non-inductive resistances with suitable tappings for 
the application of the voltages to be measured (the instru- 
ment being applied across a definite fraction) the range of 
a low-voltage instrument can be extended as required, a 
suitable multiplier being employed. The value of this multi- 
plier is determined by the ratio of the whole resistance in 
use to that. part of it across which the actual instrument 
is applied. l 

A well-constructed multicellular electrostatic instrument, 
being unaffected by changes of frequency or wave form or 
by magnetic fields in the neighbourhood, is especially suit- 
able for use in a commercial test room as a standard of 
reference against which to check the working testing instru- 
ments for-alternating-current work. 


It is important to see, however, that an instrument of. 


this class is of the best design and construction if for use 
as a standard of reference. In this connection the following 
note may be of interest :— 

Some years ago the writer had some tests made in which a 
reflecting electrostatic voltmeter of unknown make was 
used. These tests showed anomalies which were ultimately 
traced to the voltmeter.” The instrument was fitted with 10 
aluminium vanes, attached to the spindle by means of 
aluminium wire pins, and had been in use in an atmosphere 
somewhat bad for electrical instruments generally, for about 
10 years. . | 

On testing it against a potentiometer on D.C., it was found 
correct, the largest error being less than one-half of 1 per 
cent., yet, as compared with a well-made hot-wire voltmeter 
on an alternating circuit, it indicated consistently lower, and 
the discrepancy was found to increase with increase of 
frequency, being about 3 per cent. at 60 cycles and 64 per 
cent. at 100 cycles. 

On D.c. both the electrostatic and the hot-wire instru- 
ments agreed with each other and with the potentiometer. 
The trouble was traced to the fact that two or three of the 
vanes of the electrostatic instrument were not in good 
contact with the stem to which the suspension was attached, 
and presumably owing to the high resistance between them 
and the stem, they required a definite time to become charged 


as fully as'the other vanes. The oxidisation or corrosion of 


the very small aluminium pins was probably the cause of 
the trouble. 

After efficient connection had been made between the 
affected vanes and the stem, the instrument became normal, 
and was correct on both D.C. and a.c. at all the frequencies 
available for testing at the-time—namely, tip to 130. 

In the latest Kelvin low-tension electrostatic voltmeters 
the vanes are actually soldered to the stem, which is an 
excellent arrangement. ` 

In electrostatic voltmeters for very low voltage it is 
desirable to have the fixed and movable elements of the 
same metal, as otherwise in calibrating with D.C. two sets of 
readings with reversed polarities are required, which 
involves extra labour, and is a precaution which may possibly 
be omitted on occasions. T 

This desirable feature is arranged for in low-voltage 
instruments by the best makers. ' 


AMERICA’S EXPORT TRADE IN ELECTRICAL 
GOODS. l 


By MALCOLM CHALMERS. 


THE ousting of German electrical goods from the 
world’s markets and the restrictions which the war’s 
demands have placed on British firms has been very 
beneficial to the electrical industry of the United 
States. It is not surprising, therefore, to learn that 
the year ended June 3oth, 1917, the returns for 
which have recently come to hand, has been a record 
one so far as the exports of electrical goods are 
concerned, the value of such exports having 
reached nearly £11,000,000 in that year. 

The following figures for the last four years show 
the progress that has been made since the war : — 


Year ended June 30th, 1914 £5,312,000 
Year ended June 30th, 1915 4,187,000 
Year ended June 30th, 1916 6,399,000 
Year ended June 30th, 1917 10,976,000 


It will thus be seen that, as compared with the 
previous year, lgst year’s figures show an increase 
of just over 70 per cent., whilst as compared with 
the last pre-war year the increase has been one of 
105 per cent. | 

When we turn to the details we find that this 
increase has been fairly general, but that increases 
are especially noticeable in the case of batteries, 
wires and cables, metallic-filament lamps, electric 
motors, and telegraph and telephone instruments. 
On the other hand, exports of dynamos, trans- 


‘formers, and arc lamps were less last year than 


% 


before the war. : i 

In the subjoined statement details of the exports 
last year are shown in comparison with those for 
1913-14, the last pre-war year:-— 


1913-14. 1916-17. Inc. or dee. 
£ E £ 

Batteries i e .. 143,000 681,000 + 4380M 
Dynamos and generators ... 549,000 532,000 — 17,000 
Fans ... me ee se 90,000 101,000 + 11,000 
Insulated wire and cables ... 415,000 1,498,000 + 1,083,000 
Interior wiring supplies (in- 

cluding fixtures) „150000 ZUMOM -+ R400 
Tamps: Arc os a 16,000 3,000 — 13,000 
Lamps: Incandescent :— 

Carbon-filament 36.000 33.00 — 3,000 

Metallic-filament ... me 46,000 446,000 + 400,000 
Meters or measuring 1n- 
eee E i sia . 216.000 + 216,000 
Electric motors bass 946,000 1,228,000 + 282,000 
Telegraph ene (in- 

Iudi wireless appa- 

eae a sy en 98 000 113,000 + S4 000 
Telephone instruments 394.000 407,000 + 73,000 
Transformers ac 303.000 263.000 — 40,000 
Electric locomotives 91,000 110,000 + 19.000 
Other electrical goods 2,175,000 5,112,000 + 2,937,000 


è No information. The exports, however, in this year 
were probably—quite small. 
; D 
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Of course, the increases shown above do not in 
all cases represent an increased volume of trade; 
some of it is doubtless due to inflated prices. After 
allowing for this factor, however, it must be ad- 


mitted that the development has been phenomenal. | 


Unfortunately, the returns do not show quantities, 
except for electric fans and lamps. In these cases, 
however, increases are shown in the actual quanti- 
ties exported. Thus in the last pre-war year 32,816 
fans were exported, valued at £2 15s. each; in 
1915-16, 26,519, valued at £2 16s. each, were sent 
abroad, whilst last year the exports numbered 
44,690, worth £2 5s. each. The exports of carbon- 
filament lamps im 1913-14 numbered 1,285,858, the 
average export value of which was about 7d. per 
lamp. In 1915-16 the number exported was 
1,197,751, and the value about 6d. per lamp, whilst 
last year 1,341,444 of these lamps valued at less than 
6d. each were exported. The increase in the case 
of metallic-filament lamps has been much more pro- 
nounced, as in 1913-14 only 849,261 lamps. valued 
at about 1s. 1d. each, were shipped abroad, whilst 
last year the number was 10,707,014, and the total 
value £446,000, i.e., about tod. per lamp. 

Whilst on the subject of lamps. it is interesting to 
note that the United States does a large import 
trade in metallic-filament lamps, the figures for the 
last four years being as follows.— 


+ 4918-14 ol... 6,925,753 cece £114,154 
1914-15 oes. 6,240,173 owe. 118,153 
1915-16 oe 4,863,060 aaan. 146,208 
1916-17... 7,664,746 oaan. 46,485 


It will be seen that up to June, 1916, the imports 
were declining, but that prices were rising rapidly. 
Last year, however, the number imported increased 
by 50 per cent. over the previous year, whilst the 
total value was less than a third of the value in 
1915-16. The figures are so peculiar that some ex- 
planation is necessary, though none is given in the 
American official returns. The most probable ex- 
planation is that whereas in earlier years the bulk of 
the imports consisted of ordinary lamps for house 
lighting, and came chiefly from the Netherlands. 
last year the great majority were miniature lamps 
for pocket flash-lights. It is known that Japan has 
been manufacturing this class of lamp in large quan- 
tities for the last year or so, and it is most likely 
that that country is the chief source of the lamps 
specified in the returns for 1916-17. | 

As regards the markets to which American elec- 
trical goods were shipped last year, no information 
is given in the returns, nor will they, in all prob- 
ability, be available for some considerable time yet. 
From the record of past yeags, however, and an 
examination of the import returns of other coun- 
tries, it appears that America does a world-wide 
trade in this class of goods, but that the principal 
markets at the present time are the United King- 
dom, France, Italy, Canada, Australia, Central and 
South America,’and Japan. 

With regard to future possibilities, it would be 
useless to attempt a prediction. It may be that the 
American electrical industry will continue to im- 
prove its export position, but it must be remem- 
bered that in pre-war times Germany’s export trade 
in this line was about 10 millions sterling, and that 
of the United Kingdom about eight millions. At 
the present time, Germany can be doing hardly any 


export trade owing to the difficulty of obtaining 


copper and other necessary raw material, to war 
demands, and the stringency of the Allied blockade. 
The United Kingdom export trade has also de- 
creased, considerably, the exports last year being 
valued ‘at only £6,000,000, in spite of increased 
prices. Once the war is over, however, both Ger- 
many and this country will be active competitors in 
the world’s markets once again, and it will remain 
to be seen to what extent America will be able to 
maintain her present position as the leading export- 


ing country in electrical goods. It must be remem- 
'bered, too, that Japan has entered. the field asa 
manufacturer of this class of goods (see ELECTRICAL 
Review, August roth, p. 124), and although it will 
probably be some years before she will be able to 
compete successfully in other markets against the 
United Kingdom, Germany, and the United States, 
she will probably be able to retain the home market, 
which has hitherto been a good one for imported 
electrical goods. à 


ae 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear «atil 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address iR our vossession, 


The E.T.U. or the A.E.S.E. ? 


In asking you to afford us space in which to reply to the 
A.E.S.E. campaign of misreprésentation, we would point out that 
it was the intention of the promoters of the station branches of the 
E.T.U. to abstain fro y criticism of the A.E.S.E.: but as this 
Association has thougWt proper to attack the station engineers 
branches by a misrepresentation of the facts of the situation, we 
feel sure you will allow us to put our position before your readers. 
Mr. Ebben and the members of his Association were invited to join our 


. organisation with a view to acommon programme ; he replied : “Iam 


seriously considering the whole position” ; this was about six months 
ago, since which no further communication has been received. 
Was it expected that we should forego our ptogress until his Amo 
ciation had decided what they would do? Instead of working for 
the common good of the station engineers, they opened a public 
attack on those who were, and are, seriously attempting to improve 
the conditions obtaining in this branch of the industry. 

1. They state that we do not represent station engineers, when. 
as a matter of fact, we represent every electrical power sub-station 
and mains electrical grade, including the supervising grades of 
power station charge engineers, sub-station superintendents. mains 
engineers, &c., employed by over 40 of the largest power and 
lighting authorities; in London alone our membership is just 
under 1,000. ° , 

2. They publish a list of concerns which they purport to 
represent. 

Let us take two of the concerns mentioned—viz., the L.C.C. and 
the North Metropolitan Electric Supply Co. “Our membership on 
the L.C.C. is over 100 ; our membership on the North Metropolitan 
is over 50, and, moreover, we obtained the Engineering Award for 
our North Metropolitan members just recently. 

3. In criticising our trade card, they state that the “A” can 
was not drawn up by technical men. “B” grades are mentioned. 
which do not exist, and grades which do exist are not included 
with reference to A.” This card was drawn up at a series of 
open meetings, attended by all station and mains grades, several of 
whom can write LE.E. after their names; surely these would be 
counted as technical men. | 

With reference to “B,” the grades not included are probably 
those mentioned by the A.E.S.E. appeal of October 19th ; mains 
superintendent, mains assistant, meter superintendent, draughts- 
men, testing engineer, installation inspector, commercial assistant. 
and publicity engineer. Apart from the fact that none of these 
designations are power station designations, they are really reitera- 
tions of the same, inasmuch as most of the supply authorities 
reduce at least five of these designations to one—viz.. main: 
assistant, who is invariably the utility man. 

4. They state that we have set a flat rate for engineers. No such 
suggestion appears on our card; what is claimed is a uniform 
minimum rate, and it clearly states that where the conditions ar 
better they are to be upheld. 

5. They state that ‘‘ We suspended action during the war `; pre- 
bably, but they did not fail to attempt to take full advantage of 
the Trade Protection Certificates, "“ Engineering War Awards. 


‘obtained as the outcome of action by us in conjunction with the 


other Engineering Unions. d 

We did not suspend action during the war, with the result that 
the attempt to patriotically (7) exploit wounded soldiers and sailors 
by engaging them for eub-station work at 25s. per week was 
stopped by our representatives on the National War Pension 
Dilution Committee, who also established the precedent that, while 
not offering any objection to any soldier or sailor going into a sub- 
station, on no account was a pension to be regarded as part pay- 
ment of wages. The justice of this claim was recognised by the 
Government ; and, moreover, we have by our actions-in numero! 
instances been the means of improving the station man’s wage: 
during the war, as can be observed on reference to the Lahr 
Gazette. 

The reprehensible tactics of this Association in the Technics 
Press are too obvious to need any comment from us ; sufficient ‘ 
it for us to notice that so appreciative are they of our progress tbs 
every move we make they follow, but neker lead. The valu of 
the Association is clearly stated by Mr. Ebben in the ELEctTRIC‘: 
Review of June 4th, 1917, when he states :— 

“He seconded an amendment which was proposed by a member 
of the Electrical Trades Union at a meeting of electrical employes 


y 
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and employés in London some years ago. This was the only time 
the electrical engineers took the A.E.S.E. seriously ; as soon as the 
General Committee and members severed all connection with the 
E.T.U., the London chief engineers, being clever and far-seeing 
men, ignored the A.E.S.E. members, and have done so ever since, 
because they knew they had nothing to fear.” 

Any further justification for our present action is contained in 
the remarks of the Editor, ELECTRICAL REVIEW, September 28th, 
when he states :— : 

“ We cannot recommend young men of ability and ambition to 
join the staffs of power stations, unless it be for the purpose of 
acquiring a first-hand knowledge of the organisation and working 
eonditions of such stations as part of their technical training and 
not as a career.” . 

In conclusion, it has, been suggested that the E.T.U. are 
unpatriotic. This can ‘be at once denied, as hundreds of our 
members are on active service, and are being kept in full benefit 
by the members at home, and on a ballot for continuance of the 
war, or against, an overwhelming majority voted in favour of 
continuance to a successful issue. It must be clearly understood 
that the E.T.U. is not ruled by any individual, but by a National 
Executive elected by all members in Great Britain and Ireland. 


H. H. Morton, 
Secretary of Station Engineers, 
London, S.E., Vo. | London Branch, 
October 29th, 1917, 


The article in your valuable journal. enclosing the letters 
addressed to Sir George Askwith, is lacking one thing, and that is 
Sir George Askwith’s reply to the request for the A.E.S.E. to be 
represented at the next conference. 

The following is the letter :— 


[copy. ] 
‘Chief Industrial Commissioner's Department, 
Y «4 “ Ministry of Labour, Montagu House, 


“ Whitehall. S.W. 1. 

“ October 18th, 1917, 
“Dear Sir,—With reference to your letters of September 17th 
and October 16th, any further conferences will be held between the 
Unions by whom claims have been made and representatives of the 
Borourh Councils, and I suggest that you should communicate on 
the subject with Mr. W.J. Webb, Electrical Trades Union, 76, Gray's 

Inn Road, W.C. 1. 
“Iam, yours faithfully, 
“ (Signed) G. R. ASKWITH. 


_ “W. Arthur Jones, Esq.. A.M.LE.E.. 
'“ Association of Electrical Station Engineers, 
“ 26, Little Park Gardens, Enfield.” 


The notice as to the adjustments of rates and wages for the men 
emploved by the St. Pancras Borough Council is also incomplete, as 
the following letter also shows :— 


(copy. ] 
“St. Pancras Borough Council, 
“Town Clerk's Department, 
“Town Hall, Pancras Road, N.W. 1. 

; “ October 26th, 1917, 

" Dear Si-, --With reference to your communication of the [6th 
of June last, I have to inform you that the Council have received 
a report from their Electricity and Public Lighting Committee, 
also A report from the Special Committee who have considered the 
qnestion of the wages and war bonus paid to the employés of the 
electricity undertaking. The Council have revised the scale of 
waxes for the employés of the electricity department. and I enclose 
tor your in formation a copy of the revised scale. 
se a Mina to this. the Council are granting the employés of 
nae ie Anaad undertaking a war bonus of 15s. per week to those 
a nari years of are and over, and who receive a wave or salary 
aus more than £160 per annum, 7s. Gd. per week from £160 to 

“U0, 5s. from £200 to €230. 

“ Yours faithfully, 
* (Siened) C. BARRETT, 
“Mr. W. J. Webb, Town Clerk, 
` Electrical Trades Union. 
‘76, Gray's Inn Road, W.C.” 


( The staff also of the North Metropolitan Electric Power Supply 


l he ae something to thank the Electrical Trades Union for, as 
Ollowing letter will show :-- 


[copy. ] 


& 
The North Metropolitan Electric Power Supply Co., 
=“ Electric Railway House, 
' Broadway, Westminster, S.W. 1. 
“ October Vith, 1917. 
this : reference to the conference which took place 
the ao, the office of the Industrial Commissioner, and to 
pany and I E which the general manager of the com- 
that the com with representatives of your Union, I undertake 
1917 B will, as from the week commencing September 
ware of 1S. a to the undermentioned grades (adults only) a war 
week the aa week, or such less sum as will bring up to l5s. a 
break of t ease or increases in the waves granted since the out- 
man has e present war, provided that where the wage of any 
his Promot n increased since the outbreak of the war by reason of 
On to a higher or more responsible job, such increase is 


“ Dear Sir.—In 


not to be taken into account in assessing the amount of the war 


` wage. 


“It is understood that the above arrangement only appl. 
weekly or hourly paid men. 

“ In regard to boys and youths under 18 years of age, the su n of 
8s. a week is to apply in place of the 15s. a week above mentioned, 
“ List of Grades. 

Electrical fitters and their mates, 

“ Shift or charge engineers (senior and junior), 
“ Switchboard attendants (senior and junior). 
“ Electrical erectors. 

“ Wiremen and their assistants. 

“Jointers and their assistants. 

“ Arc lamp trimmers. 

“Will you be good enough to acknowlédge the safe receipt of 

this letter ? ° 
“ Yours faithfully, 

“ THE NORTH METROPOLITAN ELECTRIC 

POWER SUPPLY Co., 

JAMES DEVONSHIRE, 

“ Managing Director, 

“W. J. Webb, Esq.. Londen District Secretary, 

" The Electrical Trades Union, 

“76, Gray's Inn Road, E.C. 1.” 

The claim of the A.E.S.E. as being the Assnciation to represent 
charge engineers is too laughable for words, and one wonders 
whether that is the reason that Mr. Ebben is no lonver the hon. 
sec. From my personal knowledge of Mr. Ebben, when I was a 
member of the A.E.S.E., he would not stoop to the touting tactics 
now being adopted by certain engineers. Not touting for member- 
ship of the A.E.S.F., but touting (peaceful persuasion, one wight 
almost call it) by engineers for Bill Smith (sub-station attendant) 
to say that the Electrical Trade Union does not represent him (Bill 
Smith), but the Electrical Trade Union is going on its way undis- 
turbed, doing its best to obtain living conditions for station 
engineers of all grades. 


“ (Signed) 


W. J. Webb, London District Secretary, 
London, E.C., October 29th, 1917. 


The Prospects of the Central-Station Engineer. 


To those who have followed closely the recent development of 
the Association movement amongst London power-station engineers, 
it must come as a great relief to realise that a serious crisis in their 
history has been circumvented. By how narrow a maryin the 
situation has heen saved, only those who have made it their imme- 
diate concern to steer the course can fully appreciate. 

To get a true perspective, it is first necessary to view the 
relationship in which central stations stand to the engineering 
industry and to the war. It is in no sense an over-statement of 
the case to place power stations in the position of the hub of the 
engineering industry—the greater proportion of the efforts of 
which industry are directed into war channels. The full significance 
of this statement will be realised if the paralysis following a 
stoppage of all power-station output can be imagined. 

The next step is to note how many engineers are responsible for 
the smooth and uninterrupted running of this hnb. So far as 
London is concerned they number, not thousands, but just a few 
hundreds. Now picture the strength of the weapon which would 
be placed in the hands of an unscrupulous Association, Union, or 
Society. There is no need to labour the point--it must surely 
project itself right into the haziest vision, 

To enlarge the perspective—what reward has accrued to thore 
few hundred engineers, from chief to junior, who daily. during the 
past. years, have shouldered increasing responsibilities and consider- 
able additional work? They have seen outputs trebled and quad- 
rupled profits beyond the dreams of avarice piled up on their in- 
dustry. energy, and experience ; and, let this not be forgotten, 
meanwhile nailed to the posts. 

The exivencies of war demanded it, and they were content— 
content tosee the market value of their stock-in-trade of experience 
depreciate 5U per cent. ; content to rub along under conditions that 
would charge a Trade Union official with high explosive. 

Trade Unions up and down the country did not sit still under 
the increasing oppressiveness, and all grades of war workers, by 
and around that pallant few hundreds, have been considered, and 
considered well. Moreover, some of those Unions were stretchiny 
a welcoming hand to those few hundreds—whether or no it was 
an interest with a single purpose is beside the point. The tempta- 
tion was creat. l 

The answer of those few hundreds to the overtures so made must 
redound to their ever-lasting credit. and it must be self-evident 
that they are made of the right stuff. The answer in effect was : 
This is our career—an enyineer’s career. True, the rewards for our 
industry and efforts fall lamentably short of the barest justice ; 
but our career means more to us than the immediate acquisition of 
shillings. We prefer to adjust our own affairs, and will not allow 
any menace to the smooth running of the industrial career. The 
exigencies of war demand that some of those men are about to 
come under review by the London supply authorities. Is it too 
much to ask that a correct estimate be taken of their value--a true 
sense of appreciation formed of their action in banding themselves 
together—the preservation of their entity, and all that it means 
to the future of central station life, from chief to juniors? The 
gift of clear and expansive vision was never in greater demand 
amongst those about to mete out justice---not generosity-—to those 


few hundred, 
One of>the Herd, 
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As a humble unitin central-station life, may I claim the privilege 


of tendering my thanks for the able manner in which you are 


supporting the much-discussed “engineer”? Moreover, your foot- 
note to a letter of ‘ Staff Electrician ” in the issue of September 28th, 
has drawn an adverse criticism, in which the argument put forward 
is open to endless discussion. 

The letter from your Manchester correspondent is the first of its 
kind up to the present, and, quoting the old adage that “ Open 
confession is good for the soul,” may we not confidently look 
forward to expressions of opinion from senior engineers, both 
London and Provincial ? 

A well-known business gentleman has stated recently that it is 
the old men who, at present, are running the world and the war, 
and we must not lose sight of the fact that the chief engineer of 
to-day is the same chief of the early days (in the majority of cases), 
and in these tumultuous times he has not had time to spare to care- 
fully consider the immediate‘needs of his juniors. 

The time has surely come when a member of the staff can approach 


his chief, and feel that he is not hampered in his quest by a fixed © 


scale, and the usual referring to committee. 
it has often been said that, if a position is not good enough for 
one, he should “ get out ;:” is this always the right policy to pursue ? 
And, to return to your correspondent’s letter, he says : “` Young men 
of ability and ambition are sorely wanted ''—yes, and these young 
men will always be forthcoming, whose enthusiasm for their work 
often makes them forget the energy involved ; are these men to 
meet the same reward as those who started years ago? 
: | Engineer. 


After reading through the correspondence on the militant 
organisation of power-station engineers, I am struck with the fact 
that the most salient feature of most of the writers is the emphasis 
which they lay upon “status.” Surely it were high time that this 
nonsense was dropped. Status is a bogey which has been and 
always will be the enemy of democratic, and consequently real, 
progress. - 

The ‘‘superior technical staffs” may be very excellent people, 
and probably very clever too, but it never struck me that the 
mechanical routine of power-station operation was beyond the 
powers of any man of average intelligence and ordinary training ; 
consequently, it is a source of amusement to observe the frantic 
efforts which the “ Gabriels” of the recently resuscitated A.E.S.E. 
make in loudly trumpeting their patrician isolation. 

The fact is quite clear that until the E.T.U. proved that they 
were alive, the “superior gentlemen” were still ersemme, and no 
doubt were waiting until post-war days before demanding an 
adequate wage to meet ferocious and continuously advancing 
prices. It is well to point out that the Labour movement in its 
new phase will need, and will get, men of capacity in its leading 
ranks. The superior brand of status-hunters will find themselves 
left completely frigid if they imagine that status will confer upon 
them any degree of effective force. They will learn that they must 
fight to obtain any improvement in salary, wages, ór conditions, 
and a digest of any of the economic historians will prove to them 
that the fighting will be hard fighting too. It is beside the point 
to indicate the might of the organised medical and- legal 
professions ; these bodies have State protection—a bolster which 
no Government will be inclined to bestow further. 

My advice to the authors of the long circular which secured free 
advertisement in the ELECTRICAL REVIEW columns, is to discard 
the “stilts” and come down to democratic terra-firma. As an 
electrical man in charge of a mere converting plant, I am no doubt 
offering impudent advice ; but when I see the portents of increased 
centralisation of power supply, I think that many of the men at 
present numbered among the power station “superior” staff may 
be looking for jobs in competition with the sub-station charge or 
shift engineers who are so socially and technically “ impossible.” 


W. F. K. 
London, S.E., October 28th, 1917. 


The Association Movement. 


Although I have not recently had an opportunity of reading the 
ELECTRICAL REVIEW, I understand that a difference of opinion 
has arisen in your “Correspondence” columns concerning the 
origin of the Cable-Makers’ Association. 

As one who was present at the first meeting, I can say that all 
of those who attended that meeting have frequently referred to 
Mr. Henry Edmunds as the father of the C.M.A. At the same 
time, it is a fact that I was first approached, so far as the cable 
works at Charlton were concerned, by Mr. H. H. Berry. 


F. S. Paterson, 


October 29th, 1917. Lieut. R.E. (T). 


Apprenticeship in Electricity Supply. 


I was interested to read in your issue of October 19th the course 
of training laid down for apprentices in the employment of your 
correspondent. Now, I think it.is only fair to recommend parents 
of would-be apprentices who should be tempted to have their 
children bound to such luring employers to look before they leap. 

As far as my own experience goes, I have been one of those who 
have been gulled by a similar advert. for electrical engineering 
apprentices. The fee was rather high (£50) considering that no 
pocket-money was allowed during the first 12 months, and also 
taking into aocotint that my patents had to pay for my keep whilst 
out of home. The sourse of training was anyth But near that 
laid down in my “indentures, Of the wiring werk which was to 


consist of motors, heating and cooking apparatus, &c., I only saw 
two motors being installed during my term of apprenticeship, and 
I think three cookers was about the limit of our cooker wiring. 
Your correspondent explains what our wiring contracts were like 
when he says they were “not large.’ No they were not large—the 
largest was one of 20 lights. The extent of our modern instrumenta 
for mains and meter testing consisted of one antiquated P.O. bridge 
aud a Megger for the former tests, and for the latter we had s 
unipivot dynamometer about 10 years old. 

The plant consisted of two water turbines and an old-fashional 
horizontal steam-engine which should have been scrapped A.D. 1900. 
The generators were A.C. Mordey Victoria, the newest of which, 
according to our cable jointer, who seemed to have been in the 
service of the company since its inauguration, was about 22 year 
old. The only mechanical repairs I sawaluring my term were the 
atte of a few armature coils and the recasting of one generator 

ring. . 

I also note what your correspondent says about the type of 
apprentice which they take on not being able to afford a mechanical 
training. Now, I would wish to ask him if for the fee he charges, 
(as I don't think he would be so kind as to give all his knowledge 
gratis), dves he honestly think that any parent could make better 
use of his money than handing it over to the “ manager of an 
electricity supply ` that his son may obtain a knowledge of electrical 
engineering equal to, or if I might say eo, less than that which 
may be had at any technical school at a leas cost ? 

I do not wish to occupy too much of your valuable paper. J only 
wish to point out to parents of would-be engineers what a risk they 
take in having their sons apprenticed in a small power station 
where the manager distinctly states that the training is to be given 
as far as his knowledge goes. It would be far better for them to 
pay a little more at first and get their charges into a proper 
engineering firm, the owners of which aim at turning out engineen 
and who do not take on apprentices just because they wish to ra 
their power stations cheaper than if proper engineers were employed. 


Pro Bono Publico. 


NEW ELECTRICAL DEVICES, FITTINGS, 
| AND PLANT. 


‘Readers are invited to submit particulars of mew or improved 
devices and apparatus, which will be published if considered of 
sufficient interest. 


Drying Fruit and Vegetables by Warm Air from Tàrbo- 
Alternators, &c. 


The Duisburg electricity station has erected a series of racks on 
which fruit and vegetables may be dried by the warm ventilating 
air escaping from turbo-alternators. This idea is due to the station 
engineer Fietz. The arrangement used is shown in the accompany- 
ing sketch. At the cost of a very small outiay, the staff and 
workpeople of the station have been enabled to dry a large part of 
their winter requirements of fruit and vegetables. The proposition 
deserves to be taken up by central-station engineers in this country. 
It should be possible, even at this late season, to add materially to 
the storable food supplies of the nation, and this withca! 
burning any additignal fuel or incurring any serious capita 
expenditure. 

The additional equipment required commences where tht 
ventilating air leaves the alternator casing. The warm air, which 
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Fia. 1—ARRANGEMENT OF DRYING APPARATCTE. 


is filtered as a matter of course before being admitted to the 
ventilating machine, is taken through a suitable duct to the bottor 
of adrying press, which consists of a sheet-iron enclosure containini 
a series of wire-netting drying trays. The top of the enclosure » 
open, but a roof isset about a yard above it to keep off rain and dir. 
The drying trays are removable for filling and emptying, sx 
provision is made for controlling the air flow. The sketch «bows 
accommodation for 12 trays (2°05 m., or & ft. 9 in. in oven! 
height) and the inside dimensions of each compartment sr 
1,000 x 955 x 300mm. (about 393 in. x 374 in. X 12in.). The tnr 
if not the rest of the iron work, should be galvanised to preveri 
rusting. About 221b. of vegetables can be dried in each tray. si 
from four to five hours is sufficient to dry vegetables or sliced fruit- 


Condensing Plant. 


An interesting catalogue (No. 58) of condensing equipment bs 
just been issued by Measrs COLE, MARCHENT & Morey, LTO- 
of Bradford, which covers many examples of independent piss! 
suitable for turbines and reciprocating engines. The equipmest ¥ 
of the low-level jet. barometric jet and surface types. As 
the former, both the weir snd- nosele patterns are auppiied, om! 
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he firm's patent vacuum breaker is fitted, which, in the event of 


e water in the condenser body rising above a predetermined © 


evel, operates in such a way as to admit air to the system 
until the vacuum is reduced and the working level regained, when 
normal working is automatically reintroduced. 
> In connection with surface condensing plants, Messrs Cole, 
Marchent & Morley are prepared to supply any of the recognised 
ypes of equipment, with either reciprocating or rotary pumps. In 
any cases the well-known Edwards type of air pump is adopted, 
‘put the firm are also building a well-known type of rotary air- 


pump, and as an alternative they are prepared to supply a double- . 


acting horizontal dry vacuum pump, which can be designed with 
multiple stages, when very high vacua are desired. 


Fia. 2.—CoLE, MARCHENT & MORLEY CONDENSING PLANT. 


The catalogue is well illustrated, and we select a view, fig. 2, 
showing a standard surface condensing plant, operating in 
conjunction with a 2,000-Kw. turbine set. This condenser is, owing 
to special conditions, placed beside the turbine, and is provided with 
rotary air and extraction, and circulating pumpe coupled to the 
same shaft and driven by an electric motor. 


- 


LEGAL. 


THE OsRAM-ROBERTSON LAMP Works, LTD., e. Pope's ELECTRIC 
La{ĮmrP Co., LTD.—APPEAL ALLOWED. 


AT the House of Lords, on October 25th, judgment was given in the 
appeal by the:Osram-Robertson Lamp Works, Ltd., from an order 
of the Court of Appeal affirming a judgment of Mr. Justice Joyce 
in the Chancery Division. The action was brought by the present 
appellants to restrain the respondents, Pope’s Electric Lamp Co., 
Ltd., from producing filaments of pure tungsten for use in electric 
Jamps under a process which the appellants contended was an 
infringement of their Patent No. 23,899*, of 1904. Both Courts 
below held that there was no infringement, as the process used by the 
respondents was substantially different from the process described 
in the specification of the patent sued on, and the action was 
therefore dismissed with costs. The case was reported in the 
ELECTRICAL REVIEW of July 2nd—23rd, 1915, and the hearing 
before the Court of Appeal in our issues of November 19th— 
December 31st, 1915. The appeal was heard on 10 different days, 
and judgment was reserved on July 9th. 

Mr. Walter, K.C., Mr. Colefax, K.C., and Mr. Gray appeared for 
the appellant company ; Mr. Thos. Terrell, K.C., Mr. E. M. Kirby, 
K.C., and Mr. E. Ruasell-Clarke for the respondents. 

Their Lordships differed in opinion. The Lord Chancellor, 
Lord Atkinson, and Lord Parker were for allowing the appeal, 
while Viscount Haldane and Lord Parmoor were for dismissing it. 
By a majority of three to two the appeal was allowed. 

The LORD CHANCELLOR, in the course of his judgment, said :— 
Tho patent was granted to’ Alexander Just and Franz Hanaman. 
A patent had been granted to Welsbach (No. 1,535 of 1898) for the 
manufacture of filaments from osmium, and the method of manu- 
facturing such filaments as described in his patent was adopted in 
the appellants’ patent and applied to the manufacturing of fila- 
ments from tungsten. There can be no doubt that the application 
of an old method to a new substance may constitute a good subject 
matter for a patent if invention is required for the application. 
According to the specification, the tungsten or tungsten compound 
is to be mixed with an organic binding medium ‘“‘such as collodion 
or a solution of cellulose in chloride of zinc or cupreous ammonia 
oxide or the like.” From the mass so formed filaments are to be 
formed in the usual manner. The filaments are then to be car- 
bonised—that is, they are to be subjected to heat in the absence of 
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oxygen as in the manufacture of charcoal, so that the other 
materials are driven off by destructive distillation and the carbon 
is left. The specification goes on to direct that the filaments are 
to be subjected to the following fu r treatment :—'‘ First of all 
the carbon which has only served as æ binding medium, is removed 
by subjecting the filaments to the passage of current in an atmos- 
phere of steam and hydrogen, and thus raising it to a high tempe- 
rature. By this means the carbon is completely oxidised so as to 
form carbonic oxide, and the filament of tungsten is left.” It is 
mainly upon this last passage that the question of infringement 
depends, for the defendants do not heat the filament by passing 
the electric current through it but by the agency of éxternal heat, 
and they do not subject the heated filaments to an atmosphere of 
steam and hydrogen formed ab eztra, but it is 
alleged by the appeflants that such an atmosphere 
is created ab intra by the heat, and that the 
respondents’ process is in substance the appellants’. 

In my -opinion the respondents’ process does 

amount to an infringement of the appellants’ patent. 
The great merit of the appellants’ patent consists 
in the discovery that tungsten can be successfully 
uséd for the-manufacture of filaments for electric 
lamps. The respondents, like the appellants, used 
tungsten for this purpose, but say that they did so 
by a process different from,that of the appellants. 
It was alleged by the respondents that the appel- 
lants used a “soft paste,” there being a larger pro- 
portion of the binding material than of the metal, 
while the respondents use a “ hard paste’ composed 
of the metal with only enough of the binding 
material to act as a lubricant. It appears to me 
that the binding material is used as such in both 
. processes, and that there ig no ground for the 
respondents’ contention that the filament is formed 
by them merely by the cohesion of the metallic 
particles under the pressure by which it is forced 
through the aperture. In both cases the cohesion 
is due to the presence of the binding material. On 
this point there is substantial identity between the 
appellants’ patent and the respondents’ processes. 
The filaments when formed are, according to the 
patent, to be “carbonised,” and the respondents 
contend that there is no carbonisation by them 
as a distinct step. As a matter of fact, the 
respondents carry out carbonisation while the 
filaments are passing through the first furnace. 
In each case carbonisation is effected, and 
there is no material difference between the two processes on this 
point. 

The serious contest on the issue of infringement was raised on 
the passage of the specification which describes the treatment of the 
filament by the passage of current in an atmosphere of steam and 
hydrogen. Upon this the respondents made two points. First, 
that there is no infringement, because they apply heat externally 
to the furnace, and not by passing the electric current through the 
filament ; and, secondly, that they do not use an atmosphere of 
steam and hydrogen. It appears to me that the passage of the 
electric current was used in the appellants’ process merely to 
produce a high temperature, and not for the sake of any other 


„~ effect on the filament by the application of electricity, and that, in 


‘fact, it operated only by the production of a high temperature. It 
follows that if a high temperature be applied ab extra to effect the 
same purpose as by passing the filament through a furnace, the 
respondents cannot escape liability by this variation in the means 
used to produce the requisite temperature. In substance, the 


_ appellants’ process is adopted on this point. , 


A more serious question was raised upon the point that the 
specification prescribes the use of an. atmosphere of “steam and 
hydrogen,” in which the filaments are to be raised to a high 
temperature, the respondents denying that they use any such atmos- 
phere. It was admitted bythe appellants that they could not succeed 
on this appeal unless it could be shown that the process of the 
respondents, in substance, consists in the application of an 
atmosphere of steam and hydrogen. i 

When the process described in the patent is carried out, the 
water forming the steam is decomposed by the carbon in the fila- 
mėnts and carbonic oxide is formed, so that ultimately the whole 
of the carbon is removed. At the same time the hydrogen liberated 
by the decomposition of the steam, as well as the hydrogen which 
forms part of the “atmosphere” prescribed by the specification, 
combines with the oxygen which is to be found in all commercial 
tungsten and forms more steam., In the result, the carbon 
disappears and a pure metallic filament of tungsten is left. 
The agent by which the carbon is removed is the water forming 
the steam, the oxygen of which, at a temperature of 700° C., 
or thereabouts, combines with the carbon. In comparing with 
this the process carried on by the reapondents, although they 
are superficially different, I think the two are in substance 
the same. 

His Lordship then dealt with the evidence given as to the two 
processes, and said that it was claimed by the respondents that 
there were advantages in their process which were not possessed 
by fhat in the terms of the patent of the appellants. He 
thought that was the case, and that there were imprevements 
in a process followed by the respondents as compared with that 
under the patent. But the fact of improvements did not cure the 
fact that the respondents’ process was substantially one which em- 
ployed an atmosphere of steam and hydrogen. Upon the whole, he 


_ came to the conclusion that the respondenta had infringed the 


appellants’ patent. 
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It remained to consider the question whether the patent was 
valid, and his Lordship dealing with this point said :— 

The objections are set out in the particnlars of objections. and 
may be summarised as follows :—First. want of novelty : second, 
want of subject-matter ; third, want of utility : fourth, insufiiciency, 


ambiguity, and misleading nature of description of process. The 
first and second of these objections, in my opinion, fail. The 


application of the Welbach method of manufacture to tungsten 
was new. Tungsten and its compounds were excluded by Wels- 
bach from his patent, and it required invention and experiment to 
find out that this method could be successfully applied to tungsten. 
The third objection also fails upon the evidence. as there can be no 
question as to the utility of the invention. The fourth head of 
objection requires careful examination so far as it depends on the 
allegation that filaments caniiot be made by employing with 
tungsten a solution of cellulose in cupreous ammonia oxide. This 
‘point depends upon the interpretation to be put upon the first 
sentence of the instructions in the specification. If that sentence 
is to be read as directing that either tungsten or any one ‘of its 
compounds may be mixed with any one of the forms of organic 
binding material which are mentioned —viz.. collodion or a solution 
of cellulose in chloride of zinc or cupreous ammonia oxide—the 
patent would be bad. The solution of cellulose in cupreous 
ammonia oxide may be used with tungsten compounds, such as 
tunestite, tunystic acid, or tungstic sulphide. but not with tungsten 
itself. It follows that if the specification directs that it may be so 
used, the direction is misleading and the patent would be vitiated. 
In the present vase the evidence establishes that it was well known 
in 1904 to everyone who had experience in making filaments that 
if cupreous ammonia oxide were used as a solvent for the cellulose, 
the result would be a failure if the metal tungsten were used with 
it. This was proved at a very early stave of the case by Dr. Pass- 
more. a witness for the appellants. The fact that the cupreous 
ammonia solution of cellulose would act with all the enumerated 
compounds of tungsten is sufficient to support the language of the 
specification. Upon the whole, [ think that the objection to the 
validity of the patent fails. I may add that if the language be 
ambiguous, a construction which will give effect to the patent is 
upon the authorities to be preferred to one which would nullify it. 
As, in my opinion, the patent is valid and infrinvement has been 
established. I think that this appeal ourht to be allowed. 

Lord Haldane’s judgment (which waa read by Lord Dunedin) was 
in favour of the appeal being dismissed. Having dealt with the 
facts, and compared the process as described with that. proposed by 
Welsbach for application to osmium, he stated that the distinction 
between “hard” and “soft” paste was not material. The 
respondents did not heat their filaments by the passage of a current, 
and while in one of their processes they applied external heat in a 
current of hydrogen, there was no atmosphere of steam, as pre- 
scribed in the patent sued on. Even if hydrogen and water vapour 
were present in the way suggested, he did not think that they were 
present in such a fashion as to constitute such “an atmosphere of 
steam and hydroven” as Just & Hanaman’s specification directs to 
be employed. There might be present no steanr at all excepting 
what the action of the hydrogen on the oxide of tungsten called 
momentarily into being. Any combination of hydrogen with oxygen 
which formed steam was brought into, ànd at once dissociated, by 
the new combination which its oxygen strairhtway formed with 
the carbon, No prepared atmosphere of steam was required or pro- 
vided for. He was therefore of opinion that, so far as this aspect 
of the respondents’ processes was concerned, it did not infringe the 
methods directed by the specification. Moreover. the respondents’ 
mode of manufacture, unlike that of the appellants’, does not 
require free carbon at any stare. The appellants’ patent was one 
only for a process in which known factors were combined in a 
particular fashion. The novelty lay in the fashion of combination, 
and the fashion of the respondents’ combination was of a substan- 
tially different character, to which the doctrine of equivalents had 
no application. i a: 

With regard to the question of validity. in his opinion the patent 
indicated a useful and patentable invention. But a question arose 
whether the practical directions which the specification cave were 
sufficient even for a trained lamp maker. It told those to whom it 
was addressed that they might take finely divided tungsten and 
mix it with cupreous ammonia oxide. It was admitted that this 
would not work. The instruction in revard to tungsten appeared 
to him to be unambiguous, and consequently fatal to the validity of 
the patent. For these reasons he thought that the appeal failed, 
and ought to be dismissed with costs. 

LORD ATKINSON read an extremely long judgment prepared by 
Lord Parker, who was for allowing the appeal. He said that he 
so entirely agreed with the opiuion expressed by Lord Parker that 
it was unnecessary for him to deliver a separate judgment. He 
agreed in the appeal being allowed. 2 

LORD PARMOOR real a judgment agreeing with the opinion 
expressed by Lord Haldane. , 

On the motion of the LORD CHANCELLOR the appeal was allowed, 
with costs, in the terms of the prayer. 


; , ? P l ‘ 
SOCIETE ELECTRICITE DE PARIS r. ADAM BROMLEY & Sow, LTD. 


In the King's Bench Divisicn, last week. before Mr. Jtstice 
Bailhache, plaintiffs brought this action against defendants, who 
are coal merchants of London, to recover damages for alleged 


breaches by the defendants of contracts for the supply of coals to - 


the plaintiffs c.i.f. Rouen. i 

The case for the plaintiffs was tlat they were a large company 
with vast electrical power undertakings in Paris. They supplied 
electrical power to various tube riilways, munition works and 


‘has undertaken the performance of a definite job © E 


factories, and required to have some 500 tons of coal per day. 
When the supplies in France became depleted they had to make 
arrangements to vet coal here, and they entered into various oon- 
tracts with the defendants, breaches of which were now alleged, 
The defendants set up a variety of defences to the contention of 
the plaintiffs that they failed to make proper deliveries at the 
proper times. The defendants relied on the condition of thing; 
brought about by the war, and pleaded that the contract was ended. 

Ultimately the case was settled in Court on terms agreed between 
the parties. the terms providing that the plaintiffs should have the 
taxed costs of the action, and that money should be paid out to 
them that they had paid into Court as security for costs. 


-HovusE or LORDS APPEAL. 


THE appeal of the Metropolitan Water Board against the order of 
the Appeal Court reversing a judgment of Mr. Justice Bray, in the 
case between the Board and Messrs. Dick, Kerr & Co.. Ltd., was 
before the House of Lords on Thursday last week. It will be 
remembered that the litigation related to contracts for the con- 
struction of reservoirs, the execution of which was interfered with 
by the Ministry of Munitions. 


—_ ——e 


DAMAGING ELECTRIC LAMPS. 


AT Dublin Southern Police Court, Eric Cantley. a boy of 15, was 
convicted, at the instance of the Pembroke Urban Council. of 
damaging public electric lamps and extinguishing the lights. He 
was ordered to find bail in £5, or, in default, to be imprisoned for 
a fortnight and to pay £1 compensation, 


KENT r. LIVERPOOL CORPORATION. 


IN the Liverpool Court of Passage, last week, Judge Taylor, KC. 
gave his decision in an interesting case in which he had previously 
reserved judgment. The case was one in which Mrs. Caroline 
Kent, broker, of Wavertree Road, claimed damages from the Liver- 
pool Corporation for personal injuries. The plaintiff was standing 
in the London Road, when part of the overhead tramway wire fell 
unexpectedly, and she received a fright or shock. She suffered some 
illness and was put to expense, and she claimed damages for 
alleged ney ligence. : 

His LORDSHIP, in giving judgment. said it was clear thst 


- the general manavement of the overhead wires was without 


fault. The accident happened at what was known as a section 
insulator. There was a cap or cup, inside of which wa 
a screw, and the accident would not have happened 


if the screw had not become unscrewed. For the plaintif an 
expert suggested that the copper screw had not -been tightened, 
and that it might have become unscrewed by passing traffic or 
vibration. The Corporation expert held that it was wrong to draw 
that inference, because it was extremely unlikely that their servant 
would be guilty of such a thing, and that one ought to assume that 
some accident had happened, such as a stone thrown bya boy, 
which had produced the unscrewiny. It was not an ordinary cas. 
and no acvident of the kind had happened before. That ws 
extraordinary when one considered the number of years the system 
had been working. and the number of section insulators. 

His Lorvsuip concluded that the mishap was much less likely 
to be due to negligence of Corporation workmen than to an accident. 
He was satisfied that it was not due te negligence, and he gave 8 
verdict for the defendants. 
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WAR ITEMS. 


Exports to China.—The “ London Gazette ** for October 
30th contains a further list of bodies and persons to wher 
exports to China may be consigned, 


Tar OiJs.—An Order is published under which the Minis 
ter of Munitions will from November lst take possession ° 
all tar oils in the United Kingdom. 


Leaving Certificates.—The question having arisen as © 
Whether Section 3 of the Munitions of War Act, 14, enables 
a workman who has undertaken the performance of a detmi 
job to give a week's notice and leave before the compte! 
of the job, the Minister of Munitions*announces that he P 
been advised that the section does not apply to contracts o 
service for a definite period or for the doing of a parties : 
job, but is confined to contracts which, apart from Lie 
are determinable by notice or at pleasure. The answer > 
therefore, that the section does not enable a ak i 
week's notice and leave before the performance of the job. 
Daily Telegraph. À ) 

Reports received from several parts of the prov! 
show that the operation of the leaving certificates I", 
is causing disquiet among the workers, because 1 velit 
that in certain cases men have been refusecd emploi i 
by one finn because thev have left the employment dite 
other. There are suspicions that employers Mê pym 
have agreed among themselves to prevent workmen, ii thi 
one shop and going to another. Trouble is threaten’ igei 
is proved to be correct. In one district it as CBP’ 


yes go {o 
alteratio 
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that men have travelled long distances in order to settle 
upon new work, by arrangement with a foreman, and have 
been dismissed after a few hours. Birmingham, Manchester, 
rar aa other places are mentioned as centres of dissatis- 
action. 

Coal Shortage in Russia.—The ‘‘ Times ” correspondent 
at Odessa states that since the revolution the miners in Russia 
have been working short time, and devoting their attention to 
politics. Thera has been a progressive decline month by 
month ip output: The writer adds that *‘ unfortunately wood 
cannot used as a substitute for coal in the furnaces of 
many large factories, waterworks, electric light and similar 
works. The closure of these institutions would turn into the 
streets thousands of men. The serious character of the out- 
look is now recognised by the revolutionary authorities here, 
who have appointed a committee to deal with the question.” 


Trading with the Enemy.—The ‘‘ London Gazette ”’ for 
August 2%th contains names of further bodies and persons 
with whom trading is prohibited in Argentina, Paraguay and 
Uruguay, Brazil, Chile, Ecuador, Greece, Morocco, Nether- 
lands, Netherlands East Indies, Norway, Persia, Peru, Spain, 
Sweden, and Venezuela. 


Engineers’ Bonus.—With reference to the Order pub- 
lished in our last issue, the following official list sets forth 
certain occupations in which skilled men employed under 
the conditions prescribed in the Order are entitled to the 
bonus of 124 per cent. Only those skilled men in the specified 
occupations who are paid at or above the current district time 
rate for ‘turners or fitters are covered by the provisions of 
the Order:—Blacksmith, borer, coremuaker, fitter, gauge 
maker, gear cutter, grinder, hardener and temperer, jig 
maker, miller, millwright, moulder, patternmaker, planer, 
shaper, slotter, toolmaker, toolsmith, turner. 

Also skilled men employed in the following capacities whose 
trade is one of those specified above :—Charge hand, draughts- 
man, examiner, foreman, gauger, inspector, marker off, rate- 
fixer, setter-up, viewer. 


Leaving Certificates and Electrical Undertakings.—Early 
in October, before the date for the abolition of Leaving Certifi- 
cates, a deputation from the Tramways & Light Railways Asso- 
ciation, the Incorporated Association of Electric Power Com- 
panies, and other associations, sent a deputation to the Minis- 
try of Munitions to show the possible effect of such abolition 
upon their undertakings. As a result, a memorandum was 
submitted explaining the situation and advancing suggestions 
for meeting it. This memorandum appears in the October 
issue of the Tramways and Light Railways Association 
Journal. It was stated that the staffs of these undertakings 
had been heavily depleted already, and any alteration which 
might have the effect of still further reducing the labour 
necessary was viewed with the gravest apprehension. 

The operations of electricity, tramway, and gas under- 
takings are carried on under Statute, and differ from those 
of many other industries which could restrict their output 
at their own discretion. They, however, were bound by Acts 
of Parliament to give and maintain their services. The 
memorandum continued :— 

* Public service undertakings demand special consideration. 
Any insufficiency of the necessary labour will affect not our 
own concerns only, but will most seriously interfere with 


he output and operation of thousands of firms who employ ` 


t 

\nany times more men than the public services, by stoppage 
of traffic facilities and supplies of electricity and gas used 
for power and other industrial purposes. It is understood that 
there is no possibility of the Government reconsidering the 
proposed withdrawal of Leaving Certificates, but we would 
suggest that the position would be rendered less difficult if 
it were possible to enact that the power of leaving should be 
linited to movements within each particular trade, and also 
that the period for giving notice of any proposed transfer of 
service should not be less than one montd.”’ 

In case no modification of the abolition could be enter- 
tained the memoranduin, in reply to the request of the 
Ministry, formulated suggestions for easing the situation :— 

1. AN skilled and = semi-skilled men (and also unskilled men who have 
special training) who bave been taken from public services to serve with 
H.M. Forces, should be restored at the earliest possible date. ` 

2. The heavy burdens already put upon us by frequent increases in wages, 


and the possibility of further increases and alterations in conditions of vm- 
ployment now being demanded, should be met by giving to:— 

(a) Electric Lighting and Power Undertakings—authority to increase prices 
Gif necessary above the present statutory maxima) by wav of an adjustment 


of charges in proportion to ihe increased wages paid. This would entail 


amendment of existing long-time contracts. 

(b) Electric Tramway Undertakings—authority to raise or revise their fares, 
including workmen's fares, : 

(c) Gas Undertakings—relief from the operations of sliding scale and maxi- 
mum price regulations. 

It was also recommended that in order to facilitate the 
work required of public service undertakings, higher class 
priority certificates should be issued for materials. This would 
have the effect, amongst others, of economising labour. 

In the Parliamentary questions,„Sir G. Touche asked the 
Minister of Munitions whether, iff view of the abolition of 
leaving certificates, he had considered the question of protect- 
ing electricity undertakings from the danger of interruption 
arising from the loss of their men and consequent difficulties 
in the supply of electrical energy to munition and other 
works; if he was aware that his predecessor recognised .the 
gravity of the position, and undertook that this aspect of the 
matter would be borne in mind on any amendment of the 
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“Munitions of War Act, 1915; and if he would say whether 


he proposed to take any steps in the matter. 

Mr. Churchill, in reply, said he bad received representa- 
tions on this matter from the interests affected, and he was 
fully alive to the importance of their being able to retain or 
secure an adequate supply of labour. While he had no reason 
to think that the difficulties would be as serious as the repre- 
sentatives of these undertakings anticipated, he was prepared 
to take whatever steps were possible to meet such difficulties 
as might arise. 


Exemption Applications.—In our report last week of the 
application respecting Mr. C. C. Hodges, we stated that he 
was doing the work of the Dawlish electric light concern 
with the aid of two pupils. What was actually stated at the 
Tribunal was that he had been doing the work. As a matter 
of fact, he was doing so for three weeks owing to inability to 
secure a stoker-driver. One had, however, been obtained 
some days before the hearing. 

At Burnley, an electrical fitter, aged 29, B1, was appealed 
for, his employer stating that he was the only man he had 
at present, whereas he usually had five or six. He was res- 
ponsible for looking after the electrical equipmnent of several 
large works. The Tribunal thought the man ought to have 
a certificate, and they adjourned the case to the end of the 
year to enable him to get one. 

Camberwell Tribunal have unanimously adopted a resolu- 
tion, which is to be forwarded to the Army Council and the 
Local Government Board, protesting against the retention of 
young men in Woolwich Arsenal, fit for general service, 
whilst they were called upon to send into the Army men bhe- 
tween 35 and 41 years of age, in low medical categories. The 
Military Representative said there was a certain amount of 
combing-out now going on at Woolwich Arsenal, as the Muni- 
tions Area Recruiting Officer was withdrawing certificates 
every week. Mr. May said it was about time something was 
done, for these young men were being granted protection 
by the M.A.R.O., doing work which could easily be learnt by 
older men in a very short time. 

At Southwark, Mr. W. H. Donovan, a director of the Lon- 
don Commercial Electric Stores, Ltd., of 13, Farringdon 
Avenue, was summoned to show cause why his certificate of 
conditional exemption should not be withdrawn. He was 36 
years of age, and passed for sedentary work at home (C3). 
He stated that he did all the buying. and had been granted 
his exemption on domestic and medical grounds. e sup- 
ported his father and mother, aged 74 and 68 years. They 
had a turnover at the firm of £30,000 a year. There was an- 
other director, who was a Czech. He stated that he had not 
joined the V.T.C. or the Special Police, although it was a 
condition of his exemption that he should do something of 
this kind. The Chairman: We asked vou to do something— 
to make some sacrifice—but vou have done nothing. Appel- 
lant said his business kept him fully occupied. Coun. 
Weaver: We can find work in the Army for C3 men hke 
you. The case was adjourned for a month to enable appellant 
to join either the Special Police or the V.T.C. 

At a West Riding Appeals Tribunal, at Dewsbury, last 


week, Messrs. Ward & Co., electrical engineers, Dewsbury, 


appealed for B. H. Allen (23, Class A, married), electrical 
fitter, and for H. Hirst (31, A, single), skilled wireman. Mr. 
Nicholson, representing the firm, admitted that both men 
were young and fit, but so was the electrical trade young, and 
it was not likely that old men could be obtained to do the 
work efficiently. -He-contended that the local tribunal had 
been wrong in deciding that the men were not in a certified 
occupation, and he referred to the official list. Major Collins 
(Military Representative) said the latest instructions were 
that such men as these were needed in the Army. Mr. 


- Nicholson said the firm were the only electrical engineering 


contractors left in Dewsbury, and were engaged in electrical 
installation at the military base hospital at Staincliffe, work 
which had been much delayed owing to labour scarcity. They 
had also contracta in mills and collieries. In reply to a 
suggestion by the Military Representative that the firm were 
not on the Governnent list, Mr. Nicholson said they were in 
communication with the Ministry of Munitions on that mat- 
ter. The appeals were dismissed, but grace was allowed to 
January Ist in the cas of Allen, and December Ist in the 
case of Hirst, both fina 

Further exemption on business and health grounds was 
sought at Hastings by P. W. Bridger (28, B 3), electrician, 
engaged in his father’s business. The Military opposed the 
appeal on the ground that applicant would be useful in the 
Army for electrical work. A final two months for a substi- 
tute to be found was granted. 

Exemption until April 30th has been granted to H. W. 
Taylor (33, C2), electrical, engineer, of Leyton, who attends 
to the wiring, &c., at the Council schools. 

At Colchester, an arrangement was arrived at whereby cer- 
tain men in the Corporation tramway departmert should be 
released for military service. It was stated that 64 men had 
been parted with, and that the Tramway Committee hesitated 


to adopt a suggestion to employ female drivers owing to the 


gradients and heavy military traffic in the streets. o. 

At Brierley Hill, Messrs. Holmes & Cartwright, electricians, 
asked for further exemption for an electrical engineer (%8, 
C2), the only one left capable of doing electrical work, snd 
the only man in the district who could repair motors in bcal 
works. Three months were allowed. , 
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At Kidderminster, exemption on the ground of being in a 
certified occupation was claimed by J. A. Mitchell (40, Class 
A), electrical engineer. Mr.-Pilling, for the Military, said 
that after inquiry he was satisfied that appellant should have 
exemption, and conditional exemption was conceded. 

At Quarry Bank, a works electrician (27) was appealed for 
by a firm of brush manufacturers. As he bolds a red card, 
the appeal was respited sine die. 

At Oxford, the Tramway Co. appealed for renewed exemp- 
tion for M. F. Sadler (37, C1), unit adjuster, and C. W. 
Millard (87, C1), driver. 
suid that the men were absolutely necessary for the carrying 
on of the public service. Each was allowed three months’ 
temporary exemption. 

On a Military review, conditional exeinption held by E. E. 


Hil (C2), engine driver at the Winscombe electric supply 


station, bas been cancelled. , 

At Axbridge, Mr. S. Hill appealed for the retention of P. J. 
Brown (30), Class A, in charge of the electrical plant on an 
estate at Churchill. He was stated to be of no value as a 
soldier. The case was put back for substitution, Brown not 
to be called up until a suitable substitute is found. - 

An appeal was made to the Herts. Appeal Court by C. E. 
W. Parker (18), second-year student for electrical engineer- 
Ing. and now engaged as electrical fitter and draughtsman 
with Messrs. Vickers, Ltd., Crayford. Exemption was refused. 

Herts. Appeal Court have granted six months’ exemption 
to M. J. Connari (38, B2), electrician, of Watford. 

Lancashire Appeal Court has refused an appeal by the 
Grove Dyeing Co., Littleborough, for the retention of J. 
Humphreys (26, Class A), electrician, and he is to report for 
service on November 30th. 

Gloucestershire Appeal Court has dismissed a military 
appeal against the chief engineer to Messrs. T. B. Worth and 
Co., Thrupp, Stroud (44, A 1), responsible for the running of 
the electricity plant, and six months, exemption was granted. 


BUSINESS NOTES. 


An Exhibition in New Zealand.—Notwithstanding all 
the difficulties of the present export trade situation, there has 
lately been organised and held at Hawera, New Zealand, an exhibi- 
tion of British-made goods. The exhibition is due to the initiative 
of Mr. R. W. Dalton, H.M. Trade Commissioner in New Zealand, 
and its object has been to bring before buyers in that promising 
market manufactures made by British firms which will meet their 
requirements. ‘The exhibition, which was well supported by agents 
and importers, included tires, hardware, tools, weighing machines, 
&c. It is hoped that other exhibitions of a like character will be 
held in other parts of the Dominion. As Mr. Dalton has shown in 
his reports, he attaches great importance to the matter of pre- 
parations during the war if we desire to secure and extend our hold 
on the New Zealand market. The present exhibition is a practical 
object-lesson of the advice that he gives. There can be no question 
about the future electrical importance of New Zealand, but British 
enyineers will be required on the spot to show that British manu- 
facturers are able to meet the markets needs, or else our 
disadvantages consequent upon the war.will continue after the 
war, the advantage being gained by those who have now for some 
time reaped the benefit accruing to them from our occupation with 
munitions. l 


China Clay Combination. —It was stated at a meeting 
of the St. Austell China Clay Works, last week, tbat as the result 
of an agreement entered into with other china clay producing 
companies, with the exception of about 2 per cert. of the industry, 
there would be a great combination, whick would ensure the 
regular distribution of the output of clay sccording to the capa- 
bility of each company to produce it, and gccording to its quality 
of production. According to the 7Zimex, as & result the sale of the 
pre-war standard of the company’s outpvt was assured, as well as 
a fair and proper rate of wages, and the combination assured the 
master who had invested his money in china clay companies a fair 
and proper return for that investment. The result of the combine 
was that the price of their clay would immediately advance 334 per 
cent., the supplies of coal from colliery proprietors would be regu- 
lated, and the china clay companies would be able to deal much 
better and more satisfactorily with the questions of railway trans- 
port and shipping facilities. 


Book Notices.—‘* National Physical Laboratory: Col- 
lected Researches” Vol. XIII, 1916. London: Harrison & Sons. 
Price 20s. Also Report for 1916-17. From the Laboratory. 

This volume of researches contains papers on optical apparatus, 
experiments on ship models, the hydrogen spectrum, the analysia 
of aluminium alloys, copper-tin alloys, and fuel oils, as well as one 
by Mr. Albert Campbell and Mr. D. W. Dye on “ The Magnetic Testing 
of Bars” (1.E.E. paper), and one by Mr. F. E. Smith on “ The Manu- 
facture and Testing of Prismatic Compasses" (read before the Optical 
Society). An abstract of Messrs. Campbell and Dye’s valuable 
paper has appeared in our pages. Mr.F. E. Smith's paper describes 
the tests applied to prismatic compasses for military purposes at 
the National Physical Laboratory, and discusses in detail the errors 
to which such instruments are liable, containing also. a mass of 


- The manager (Mr. A. A. Tyler) — 
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information of use to the manufacturers of compasses. The report 
on tests of fuel oils, carried out for the Royal Commission on Qil 
Fuel in 1914, by Messrs. J R. Pannell and W. F. Higgine, covers the 
flow of oil in pipes and the physical constants of the oils. 

‘Cycling Manual. London: Temple Prees, Ltd. Price 9d. net.— 
This little book fills a want long felt by the multitude of " users" 
of bicycles, who far outnumber the class who may fairly claim the 
title of “cyclists” and stand less in need of instruction and advice 
with regard to their mounts. It professea to tell “all about 
cycles and cycling in simple language,” and, so far aa the choice. 
care, and repair of the bicycle are concerned, it fully attains it 
object. After an interested perusal of the whole of its contents, 
we are of opinion that no one who rides a bicycle should be with. 
out a copy of it. ` l 

“Terms of Industrial 'Peace.” By A. Ramsay. London: Con- 
stable & Co. Prive 3s. net. i 

Power Wiring Diagrams.” By A. T. Dover. London: Whit- | 
taker & Co. Price 6s. net. | 

‘Continuous-Current Motors and Control Apparatus.” By W.P. | 
Maycock. London: Whittaker & Co. Price 6s. net. 

“ British Standardisation Rules for Electrical Machinery. 
Report No. 72 (1917) of the British Engineering Standards Com. 
mittee, revised September, 1917. London: Crosby Lockwood and 
pee ` the Committee. Price 1s. net. (See our “ Notes” column: 
to-day. 


Trade Statistics of Spain.—The figures given below 
show the imports of electrical and other similar goods into Spain 
during the year 1916 according to official statistics. The figure | 
for 1915 have been added for the of comparison, and in- 
creases are also shown. The detailed returns giving countries | 
whence the goods were imported will probably not be available for 
some months :— | 


1915. ' 1916. Inc. or de. 
Pesetas. Pesetas. ' Pesetas. 
Arc lamps sss wae 14,000 16,000 + 200) | 
Carbons for arc lamps... 33,000 6,000 — 200 | 
Incandescent electric i 
lamps, mounted e.s. 2,420,000 2,218,000 — 202,000 
Ditto, unmounted Z 34,000 7,000 — 27,00 | 
Dynamos, electric motors, l 
induction coils, resist- . | 
ances, transformers, 
&c.,uptol00kg.weight 1,847,000 2,351,000 + 504,000 
Ditto, weighing from 101 
to400ky. ... oe 937,000 1,731,000 + 794,000 
Switchboards and inter- 
~ rupters, up to 100 kg. 
weight ene eee 312,000 576,000 + 264,000 
Dynamos, electric motors, | 
&c., and switchboards, 
weighing from 401 to 
2,500 kg. ar f.e 1,076,000 2,339,000 + 1,263,000 
Ditto, weighing from 
2.501 to 5,000 kg... 560,000 392,000 — 168,000 
Ditto, weighing more 
than 5,000 kg. ... 1,804,000 2,369,000 + 565,000 
Accumulators and elec- 
tric batteries ... ig 98,000 150,000 + 52,00 
Cables and electric wire 
with or without insu- 
lating material, of 1 cm. 
diameter or more... 155,000 123,000 — 32,000 
Ditto, less than } om. in 8 
diameter ve ... ` 127,000 ' 121,000 — 6,000 
Telegraph and telephone 
apparatus, electric 
meters and parts... 2,444,000 4,688,000 |‘+2,244,000 
Electrodes A ses 63,000 79,000 + 16,000 
Hydraulic motors e... 1,627,000 1,119,000 — 505,00 
Steam and gas engines : 
(stationary) up to 
10,000 kg. weight 545,000 607,000 + 62,000 
Ditto, from 10,000 to 
25,000 kg. weight... 49,000 200,000 + 151,000 
Ditto, over 25,000 kg. 
weight see sr 250,000 360,000 + 110,000 
Cylindrical boilers .... 156,000 141,000 — 15,000 
Multitubular boilers ... 1,801,000 2,355,000 + 554,000 


Lamp Prices in Germany.—The Gerthan Association of 
Electric Lamp Manufacturers has recently issued a new price lit. 
which shows an advance of 40 per cent. in the price of mets 
oe lamps and of 20 per cent. in those of carbon famen 
amps. 


Trade Inquiries —H.M. Consul-General in Paris states 
that an agent there desires-to get into touch with United Kingdca 
manufacturers of railway material, electrical appliances, &c.. wi 
a view to obtaining agencies for trade after the war. Inqur 
No. 369, Department of Commercial Intelligence, 37, Basinghe! 
Street, E.C. 2. 


Catalogues and Liste.—Tue B.E. Co. (of London ani 
Birmingham), LTD., Mansion House Chambers, Queen Victoris 
Street, London, E.C. 4.—Two leaflets, one giving net prices fet 
non-association V.I.R. cables, the other describing the “Beo 
dimmer. Copies will be sent on application. 


Patent Application.— THE MENNO LUBRICATOR Co., LAD. 
has applied for restoration of Patent No. 27,131, of 1905, granted 
to J. F. Lewis for “ Improvements in Automatic Grease Cups.” 


i ts E f POOR OE 
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Liquidations.—In the Chancery Division, last week 
Ati order was made for the winding up compulsorily of the GoLD- 
SCHMIDT, LTD., which has already been ordered to be wound up 
titider the Trading with the Enemy Act. 

_ UNITED CARBORUNDUM AND ELECTRITE WorKS, Lro. [Enemy 
Company ].—The last date for creditors’ claims to be sent in to the 
eae Mr. C. Eves, 62, New Broad Street, E.C., is Novem- 

r : ; 


Lantern Slides.—Messrs. Ep. Bennis & Co., LTD., 
inform us that they have a large number of lantern slides dealing 
with the development and present practice in connection with 
automatic stokers, coal elevators and conveyers, &c., which they 
will be pleased to loan to any responsible inquirer for lecture pur- 
poses. A set of slides on the subject of ash removal is in course of 
preparation, and will be ready shortly. A list of the slides and 
deter of their subject matter can be obtained on request. 

pplications should be made as far as possible in advance of the 
ven date © Messrs. Ed. Bennis & Co., Ltd., 28, Victoria Street 

ndon, S.W M. 


Trade Announcements. —MR. A. E. BLOWER has resigned 
pa position with the Wandsworth Electrical Manufacturing Co., 
td., by mutual agreement, after many years’ service with the com- 
ny, and has commenced business on his own account, in company 
- with Mr. A. Cooper, under the style of Blower & Cooper, electrical 
and engineering suppliers, having purchased the business carried 
on for some years by Messrs. Cooper & Roberts, at 3, Paul's Bake- 
ouse Court, Godliman Street, E.C. 
_ By permission of the Ministry of Munitions, and by order of the 
‘trustee, the stock-in-trade of Mr. B. C. Cousins, electrical and 
nautical contractor, Wyre Dock, Fleetwood, has been disposed of 
by auction, 


Bankruptcy Proceedings.—R. E. Connon, late elec- 
trician, now R.N.A.S., Canterbury.—Trustee released July 27th, 


1917. 
A. E. FELGATE, electrical engineer (late trading with W. 


Storey as Felgate & Storey), Reading.—November 22nd is fixed | 


for hearing application for debtor's discharge. 


-Sterling Fire Brigade at Work.—On Friday last an 


outbreak of fire on property near the Sterling Works was promptty 
ovetcome by the swiftness of the fire brigade connected with the 
Dagenham works of the STERLING TELEPHONE AND ELECTRIC Co., 
Litp. The managing director, Mr. Guy Burney, superintended the 
effortsof theamateur firemen, assisted by Mr. A. Crawford, and others. 
Had it not been for the alertness of the brigade, in all probability 
& whole row of cottages would have been burnt to the ground; as it 
was the damage was confined to some stables and store-houses. 


LIGHTING AND POWER NOTES. 


_ Accrington.—Price IncrEase.—The Electricity and 
Ttamways Committee has decided to advance the charge for current, 
in order to meet the greatly increased cost of production. Where 
the consumer is on the rateable value system, and also where 


. turrent ia used for heating purposes only, 10 per cent. is to be 


idded to the consumer's account each quarter. A similar addition 
will be made to the charges in the case of power users not affected 
by the sliding rate regulated by the price of coal, whilst power 
sers under agreement are to* be charged at the increased rate of 
Död. per unit, in addition to the increase owing to the advance in 
coal prices. 

Argentina.—A strike of the stokers and engine-room staff 
employed at the South Dock power station of the German Trans- 
Atlantic Co. recently occurred, which also spread to the company's 
poner station at Boca, and to the employés of the tramway running 

o South Dock. The company appealed tothe municipal authorities, 
tho secured the services of a naval force to operate the power 
plant and guard the station. The Heriew of the River Plate con- 
rasts the prompt action of the authorities in the case of this 
German company with their attitude during the recent railway 
trouble, when, after considerable delay, the troops sent were unable 
to prevent considerable damage being done. Owing to the strike 
the Anglo-Argentine Tramways Co. had to reduce its services 
between 5 and 9 p.m. 7 

Bedford.—The mains are to be extended to the works of 
the Cryselco Co., Rogers’ Flour Mills, English Bros., and Hobson 
and Co., and an additional cable provided for the Queen’s Engineer- 
ing Works. The cost in the case of the Cryselco Co. will be £3.835, 


‘di Industrie Elettriche, at Salerno. 


mitted for approval. The chief objection at the Council meeting 
was the proposed raising of the charge to the 4d. flat rate con- 
sumers ; the Council decided to defer the matter for three months. 

The Electricity Committee has authorised the Town Clerk to 
protest, on the Committee's behalf, that it is unfair that the in- 
creased price of coal for works is retrospective to September 17th, 
and to urge that the advance for works be brought into line with 
that for household purposes, and be retrospective, therefore,only to 
October 15th. | 

Permission has been obtained to proceed with the provision of a 
coal conveyor at Valley Road works. : 


Brighton.—The electrical engineer reports that he has 
been in negotiation with Messrs. D. Selby-Bigge, for the sale of 
two disused boilers at the North Road works, at £1,900. These 
boilers cost £2,150 in 1901. The Electricity Committee has decided 
to agree to the sale at the price'mentioned. i 


Burnley.—PRIcCE Increase. — The Electricity Committee 
has decided to recommend the T.C. to increase the price of elec- 
tricity by ‘12d. per unit for power and traction, and łd. per unit for 
lighting. 

Continental.—F' RaNce.—A new company has lately been 
formed at Toulouse with a capital of £60,000 and the title La 
Société l Electro-Metal, to acquire the rights to certain waterfalls 
near Griff, in the Upper Pyrenees, to establish a hydro-electric plant 
to utilise the same in the generation of electrical energy, and to 
establish works for the electrical production of ferro-silicon. 

ITaALy.—The impossibility of procuring coal at the present time 
has brought about the bankruptcy of the Società Anonima Lucana 
The company was formed in 
1913 with the object of generating and distributing electric energy 
at Valla Lucana. This company is to be distinguished from the 
Società Lucana per Imprise Idroelettriche, of Naples, which 
generates its current from water power obtained from an artificial 
lake or reservoir built and leased by the State, the only instance of 
its kind of the Italian Government helping the electrical industry. 
— L Klettrotecnica, 

Owing to the scarcity of labour, the Società Mineraria ed 
Elettrica del Valdarno, Florence, has found it impossible to finish 
the projected 7,000-volt transmission line which was to bring 
energy from the hydroelectric station at Terni. The company, 
however, contemplates carrying out other hydroelectric installa- 
tions, on which some 6,000,000 lire are to be expended. 


Croydon.—YEAR’s Workinc.—The report of the 20th 
year's working of the Corporation electricity undertaking shows a 
net increase in revenue of £2,586, but an increase of £2,739 in 
working expenses. The net loss on the year’s working is £1,690. 
The units sold totalled 8,258,778, an increase of 290,544 over the 
previous year. Electricity to the value of £203 was supplied free 
to hospitals, convalescent homes, &c. Coal cost £3,646 more than 
the year before, and the heating value per ton (says the borongh 
electrical engineer) has seriously deteriorated. The purchase of a 
4-ton electric lorry has resulted in a saving in haulage charges 
equivalent to £250 a year. Of the 51 men of the department who 
have joined the Army four have been killed. 


Edinburgh.— Year's Workinc.—The annual accounts 
of the Corporation electricity undertaking show that 18 million 
units were sold, practically half being for power purposes. The 
total revenue was £142,611 and the gross surplus £59,250 ; after 
meeting the usual loan charges, taxes, &c., there remains a deficit 
of £4,726, which was provided out of reserve, the latter fund now 
haviny a balance in hand of £100,172. 


Falkirk.—Price IncrEasE.—The T.C., in view of the 
increase of 2s. 6d. pery ton in the price of coal, has raised its 
charges for gas and electricity for the second time within a month. 
For electricity charges for lighting are increased by 4d. per unit, 
and for power purposes by ‘075d. per unit. 

Gillingham (Kent).—The T.C. has rejected a recom- 
mendation by the Electricity Committe, to further increase the 
charges for current by 10 per cent., in" addition to the recent 
advance of 15 per cent. 


Glasgow.— Price Revision.—At a meeting of the Sub- 
Committee on Finance of the Electricity Committee, the engineer 
intimated that the Controller of Mines had authorised an increase 
in the price of coal by 2s. 6d. per ton at the pit mouth from 
17th ult., and he reported that this would entail on the elec- 
tricity department an additional expenditure on fuel for the 
current year of about £25,000, to meet which an increase in 
the charges for electrical energy would be necessary. The 
Sub-Committee agreed to recommend that the charges for 
motive power purposes be increased 7 per cent. as from and 
after the date of last survey. At a subsequent meeting of the 


| 
| 
d 


and the company is to be asked to pay £2,420 and guarantee at 
least £550 per annum for seven years. 


& 

_ Belturbet (Co. Cavan).—A dispute with regard to the 
electric lighting supply has been settled by the Council agreeing to 
pay the contractor's terms for the season, £70. Fears were enter- 
tained that the power plant might be removed if the dispute 
continued, and protests were made at a ratepayers’ meeting. 


Bradford.— Price Reviston.—Last week the Electricity 
Committee, after a lengthy discussion, reaffirned its proposed revi- 
sion of electricity charges (previously enumerated in the ELEC. 
Rev.), which were referred back to the Committee by the City 
Council on October 9th ; the proposed charges have been re-sub- 


Electricity Committee this decision was rescinded, and it was 
decided to recommend the T.C. that the charges for all pur- 
poses be increased by ‘U75d. per unit as from and after the date of 
the last survey. H.T. mains areto be laid from the new elec- 
tricity works at Dalmarnock to St. Andrew's Cross works. 


Greater London.— ELECTRICITY SUPPLY. — Meetings 
have been held of the conference of local authorities owning elec? 
tricity undertakings in Greater London. At the first meeting 
24 authorities were represented by 42 delegates. It was resolved — 
“That the Electric Power Supply Committee be requested to hear 
evidence from the conference with respect to the supply of elec- 
trical energy in Greater London by local authorities.” It was 
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further resolved to appoint a Committee consisting of three muni- 
cipal representatives, three town clerks, and three engineers, to 
prepare evidence, one of each to be elected from the Outer London 
authorities. On the invitation of the L.C.C. Special Committee, it 
was decided to appoint delegates to meet the L.C.C. Committee to 
discuss the situation created by the conclusions arrived at by the 
Board of Trade Committee. It was resolved that each local autho- 
rity represented at the conference be asked to subscribe the sum of 
two guineas towards the expenses of the conference. At further 
meetings it was reported that the B. of T. Committee had agreed 
to hear one witness. 4t was resolved that the Committee be again 
asked to hear three witnesses—viz., one municipal representative, 
one town clerk, and one engineer, and the three witnesses suggested 
were appointed. It was stated that the L.C.C. Special Committee 
desired representatives of the Owter London authorities to be in- 
cluded in the delegation, and representatives from the following 
authorities were elected—viz., Croydon, Erith, Ilford, and 
Walthamstow. 


Halifax.—At the T.C., last week, there was criticism on 
the bill of charges presented in the accounts of the Electricity 
Committee for the services of Sir John Snell, as adviser in oon- 
nection with the purchase of the site at Copley with a view to 
expected power station developments in the future. The item was 
#142, which, it was contended, was excessive. Upon a vote being 
taken, an amendment referring the item back to the Committee 
was carried by 20 votes to 19. ° 


Heywood.—Price Revisiox.—In view of the increased 
cost of coal, &c., it has been decided to advance the charge for 
current for power purposes from January Ist next. 


London,.—L.C.C.—The Finance Committee recommends 
the Council's sanction to the borrowing of £4.500 by the Poplar 
B.C. for the provision of an electricity sub-station, and of £2,088 
by the Woolwich B.C. for electricity mains. 


Leeds.— ELECTRICITY ExTENSIONS.—We have received 
from Mr. Nelson Hefford, manager of the Corporation electricity 
undertaking, a report on the further extension of the Whitehall 
Road generating station. This report has been adopted by the 
Eleetricity Committee, and, subject to the approval of the City 
Council, the first portion of the extensions, embracing a 12,.000-KW. 
turbo-alternator, boilers, auxiliary plant, buildings, &c.. will be 
put in hand, at an estimated cost of £300,000 ; also the replacement 
of two 1.400-KW. reciprocating sets by a 6,000-KW. turbine set, at an 
estimated cost of £35,000. It may be recollected that in 1914 the 
Corporation adopted a report under which the older works on the 
Whitehall Road site were to be reconstructed, new engine, boiler, 
and switch houses, &c., being provided to accommodate 36,600 KW. 
of generating plant in three 12,000-Kw. sets. The first portion, 
comprising about one-third of this scheme, estimated to cost 
£198,250. but actually having cost some £25,000 more, will be 
completed by the end of the year, and the present recommendations 
deal with the further staves of the work. 

The older portion bf the works contains at present 26.600 Kw. of 
generating plant and 21,000 Kw. of boilers, while the first section 
of the new works contains 18,000 KW. of generating plant (i.”., a 
12,000-KW. set and a 6,0UU-KW. set installed as a safeguard against 
breakdown in the older plant) and 12,800 kW. of boiler plant. 
There will therefore be 44,600 Kw. of electrical and 33,800 KW. of 
boiler plant installed at the end of the year. 

On the basis of past experience it is estimated that the maximum 
demand will reach 28.000 Kw. in 1918, and that the plant margih 
will be 1,800 Kw. electrical, with a shortaye of 1,500 Kw. in boiler 
plant; in 1919, 31,500 KW. max. load, with margins of 1,500 Kw. 
electrical, 50 KW. boilers; in 1920, 35,000 Kw. max. load, with 
5,500 KW. electrical and 3,150 Kw. boiler margin; and in 1921, 
38,500 KW. max. load, with 14,000 Kw..margin electrical and 
8,450 KW. margin of boiler plent. The total available plant at 
that date will be 52,500 Kw. of electrical and 46,950 Kw. of boiler 
plant. The electrical total includes, in addition to the two 12,000- 
KW. sets required to complete the 1914 scheme, two 6,0U0-KW. sets, 
which it is intended to install in place of the last remaining recip- 
rocating sets (four of 1,400 KW. each). 

The report contains some interesting calculations evidently based 
on the actual conditions existing in the present plant; thus Mr. 
Hefford estimates that the use of the more efficient 6.000-KW. set 
for 3,000 hours in place of older turbine plant would result in a 
saving of £478 per annum in coal, and again the use of the older 
turbine plant for 600 hours in place of the displaced reciprocating 
plant, would save another £900 in coal. In addition, the boilers 
on the new basis would supply 4,282 kw. more plant, equivalent to 
a saving of £21,410 on new boilers, &c., and £2,141 in annual 
charges. 

It is proposed to utilise surplus profits and reserve in paying off 
the outstanding debt on reciprocating plant, &c., and allowing for 
the residual value of this plant and setting the financial charges 
on the new 6,000-KW. plant against that on the displaced plant, 
leaves a net increase in annual charges of £1,120. against which 
the savings (previously mentioned) of £3,519, would result in a net 
return of £2,399 per annum, or &} per cent. on the investment, 
during an estimated period of eight years. Mr. Hetford points out 
that this is approximately £1,000 per annum more than would be 
obtained by investing surplus money outside the business. 


Manchester.—The Electricity Committee met specially 
to consider the reports of the Committee for the Interconnection 
of the Lancashire and Cheshire Electric Supply Systems, and a 
resolution was adopted without dissent approving of the principles 
contained in the reports, and without endorsing all the details at 


Í 


this stage, authorising the chairman, deputy-chairman. 4nd’ 
general manager, together with the town clerk, to attend further 
conferences on the subiect. 


Rochdale—The Rochdale Tramways Committee ‘has 
agreed to a recommendation of the general manager, Mr. George 
Webster, to close down the present electricity sub-station at Little- 
borough, and to substitute an additional cable from Smallbridge to 
Hurstead, at a cost of £450. It is expected that the new arrange- 
ment will result in a considerable saving to both the tramways and 
electricity departments, which will share the cost. 


Salford.—Price INcrKask.—The E.C. recommends a 
further increase in the charges for electricity of from 10 per cent. 
to 2U per cent. for lighting, and from 15 per cent. to 30 per cent. 
for power, as from December Ist. 

LINKING-UP.—The Electricity Committee agrees to the main 
outlines contained in the second report of the Committee for the 
Interconnection of the Lancashire and Cheshire Electricity Supply 
Systems, but considers the details thereof should bg referred for 
consideration to a Committee consisting of representatives of each 
of the supply authorities concerned. 


Southampton.— PRICE INCREASE, &c.—The T.C. has 
decided to increase the charges for electricity by 10 per cent. from 
the December readings, and to spend £6.300 out of capital acconnt. 
£2,700 being for a new feeder for the Northam district and £3,790 
for a new tramway feeder. 


U.S.A.— ELECTRIC CooKING.—Data published by the 
N.E.L.A. shows that during 1916 the Boston Edison Co. sold 1.019 
electric ranges, with an estimated rating of 5,225 KW. ; more than 
1.200 ranges were on circuit this year, or one range per 1.000 of 
population. A Western city had 1,194 electric ranges installed, or 
46 per 1,000 of population; in San Francisco it is computed 
that there is one range per 1,000 of population, and in Ohio 13 
ranges per 1,000 of population. 


` TRAMWAY AND RAILWAY NOTES. 


Belfast.—The half-yearly return of the revenue of the 
tramways shows that, allowing for all fixed charges. there was a 
credit balance of £315, which, under the existing war circum- 
stances, was considered satisfactory. 


Continentai.—Sparn.—Application has lately been made 
for a concession for the construction and working of an electric 
tramway in the town of Burgos. 


Croydon. YEAR’s WorkinG.—Presented on Monday, 
the annual report of the Corporation tramways shows total receipta 
amounting to £89,585. working expenses £69,713, and war allow- 
ances £5,823. After allowing for bank interest and income-tax on 
stock, there remained a gross balance of £16,297 ; as £17,930 was 
required for interest, sinking fund, and taxes, the deficit on the 
year (ended March 31st) was £1,634, which had been taken from 
the reserve and renewals fund. 

During the year over 19 million passengers were carried, giving 
a traffic revenue of 104d. per car-mile; the car-mileage wa: 
2,027,135. The.chairman of the Committee (Alderman Allen) fore- 
shadowed great expense after the war in relaying the track and in 
needed extensions. The 75 cars, he said, had been kept thoroughly 
in order ; many had been entircly rebuilt during the war. To 
October 19th the traffic receipts showed an increase of £14235 
over the corresponding period of last year. 


Dewsbury.—Great inconvenience to working people ha 
been caused by the suspension, owing to shortage of drivers. of the 
morning car service between Dewsbury and Earlsheaton. The 
tramway company has assured the Corporation Tramways Con- 
mittee that every effort is being made to secure additional drivers 


Dover.—B. or T. Report.—Col. J. W. Pringle, reporting 
on the runaway tramway accident which occurred on August 15. 
comes to the conclusion that the driver “lost his head” at the 
critical moment, the accident being caused by his failure to cut of 
power as he approached the compulsory stopping place on the 
summit of Crabble Hill, and his further failure to utilise properly 
the sand and brake equipment. In the inspector’s opinion, the 
driver's own statement that he was unable to move the controller 
(small) handle into the emergency brake position, confirms the 
view that power was applied as the car ran down hill ; the inspector 
found, after the accident, no difficulty in manipulating the œr- 
troller-handle with the power-handle in the “off” position. Col 
Pringle states that men discharged as unfit for military duties on 
account of nervous breakdown are unlikely to prove suitable, tw 
months later, as drivers on difficult routes ; he doubts whethe: 
Local or County Appeal Tribunals are aware of the difficulties of 
finding suitable men, or whether they realise the public risk 
incurred when insufficiently trained men are employed. He point: 
out that the war has materially reduced safe working oondition: 
on tramways, and recommends that such a route should not bt 
worked unless by men who have had at least a year's experiene to 
their credit; that drivers be familiarised with the rheostsatr 
brake ; and that either single-deck cars be used on the route. or no 
passengers permitted to travel on the upper deck. 
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The T.C. has decided to levy a ls. Gd. rate to meet compensation 
claims arising out of the above accident, which resulted in the 
death of 11, and injury to 59 other people. 


Glasgow.—W aGES.—Nheriff Fyfe has issued an inter- 
locutor regarding the wages of certain classes of employés in the 
tramway department. Generally speaking, the award provides 
(a) for male employés now in the service of the department having 
their pre-war remuneration increased by 15s. per week (7s. 
increase of wages and 8s. of war advance), so far as this has not 
already been done ; (>) for female employés receiving remuneration, 
so far as not already given, equivalent to the remuneration set 
forth in certain orders by the Minister of Munitions. The result is 
that male employés in the various grades will receive increases 
varying from 2s. up to 7s. per week ; female employés will receive 
no advance, as they have already 8s. per week more in the tramway 
service than they would have in a munition factory ; the arbiter is 
of opinion that it is reasonable that male workers should be brought 
within the principle of the awards of the Committee on Production ; 
and the principle which should be applied to female workers is that 
expressed in the orders of the Minister of Munitions above 
referred to. 


Leeds.—The lighting restriction on the tramways has 
been considerably modified recently, with the consent of the Home 
Oftficee—much to the satisfaction both of passengers and conductors -— 
but some members of the public have shown a tendency to vo 
beyond the intentions of the authorities, and it has been necessary 
to issue a warning against the removal of any of the shades still 
remaining on the cars. 

L.C.C. 


London.—The Highways Committee of the 
recommends thjt the requests of the men employed at the Green- 
wich generatiny station for the application to them of the awards 
of the Committee on Rroduction relating to the engineering and 
foundry trades. of leading cable hands, and cable hands. for an 
increase in wages of 100 per cent. on pre-war rates, and of wiremen 
and wiremen’s mates on the depot wiring staff for increased war 
wages. be referred to the Electrical Conciliation Board. 

The increase in fares on the Metropolitan Electric Tramways 
came into force last week, the services affected being Enfield and 
Euston, North Finchley and Finchley Park, and Bruce Grove and 
Finsbury Park. -One of the longest penny sections in London— 
Finsbury Park to Wood Green— disappears, the stage now ending 
at Turnpike Lane, Hornsey. 


Manchester.—TRAFFIC FiGurEs.—The total revenue on 
the Corporation tramways for the half-year ended September 30th 
was £543,624, compared with £506,558 in the corresponding period 
last year. The working expenses were £310,325, and, with war 
service allowances and bonuses, &c., the total expenditure was 
brought up to £455,011. The total car-miles run were 9,381,230. 
Expenditure on renewals amountel to £13.000. The recent 
arbitration awards yranting further bonuses will cost the depart- 
ment about £ 45.000 per annum, which makes the total payable as 
war bonuses and war service allowances nearly £200,000 per 
annum. 


TELEGRAPH AND TELEPHONE NOTES. 


Argentina,— Automatic telephones have been installed at 
Cordoba and Rosario, and have given excellent results. An instal- 
lation is shortly to be set up at Buenos Ayres. 

A German submarine telegraph cable scheme hung up by the war 
is that from Emden to Pernambuco. Thescheme was being carried 
out by a German cable firm of Nordenheim, and two sections from 
Emden to Teneriffe and from Teneriffe to Monrovia in the Republic 
of Liberia, were completed in March, 1911: the third and” last 
section—that to Pernambuco— remains uncompleted. 


Australia.—The transference of the Eastern Extension 
Co.'s cables ending at La. Perouse. N.S.W.. and Wakapuaka, N.Z.. 
respectively to Sydney and Wellington was to have been completed 
by the end of August, establishing direct communication between 


Wellington and Sydney, and thus avoiding two repetitions of 


messages en route. 


New Cabies.—A concession has been granted to the 
Western Telegraph Co., whose headquarters are in London, for a 
eable connecting Rio de Janeiro with the Isle of Ascension and for 
another cable joining Belem-Para, in the north of Brazil, with 
Barbados. The construction of these cables will greatly facilitate 
telegraphic communication between South America and the rest of 
the world. 


Storm Damage.—Considerable damage to property was 
done by the gale in the West Riding last week, and telephone and 
telegraph wires were reported to be down in over a hundred places 
around Leeds and Bradford. communication with distant parte, 
including London, being considerably interfered with. 


Wireless Telegraphy on Board Ship.—The Defence of 
the Realm Regulation which made compulsory the installation of 
the wireless telegraph on certain British ships of 3.000 tons and 
upwards has been amended by the reduction of the tonnage to 1,600. 


Wireless Telegraphy on Zeppelins.—According to the 
Timex, & French officer, who has examined the Zeppelin that was 
brought down intact at Bourbonnes les Bains last month, states that 


~ Goodall, Clayton & Co., Ltd.. Li egs. 


the fleet of which it formed a part came to grief partly owing 
to the breakdown of its wireless apparatus due to the extreme cold 
at the high altitudes attained. There was also a failure on the 
part of the wireless stations on land from which the Zeppelins got 
information as to their position by code messages. Owing to the ` 
number of airships which lost their bearings, the land stations got 
confused, and their answers to questions asked of them were 
unintelligible. 

It is known that, before the war, the Germans established a 
series of wireless stations near their frontiers for the purpose of 
guiding aircraft, but whether this system would be of any practical 
use in the case of airships moving at a considerable distance outside 
the ring seems to us very questionable, unless some form of directive 
receiving apparatus such as the Bellini-Tosi, or some system 
elaborated since the outbreak of war, has been installed on each 
airship. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—-November 19th. G.N. of Scotland Railway. 
Telegraph material for six or twelve months. Stores Super- 
intendent, 80, Guild Street. 


Australia, — PERTH.— December 5th. Deputy P.M.G. 
Telegraph and telephone instruments and parts, also battery 
material, according to schedule and conditions. a copy of which 
may he seen at the offices of the ELECTRICAL REVIEW, or at the 
Commonwealth Offices. Australia House. W.C. 

December 12th. Deputy Postmaster-General. Switchboards, 
telephone parts, as per schedule, a capy of which, as well as the 
contract conditions, may be seen at the offices of the ELECTRICAL 
REVIEW, or at the Commonwealth Offices, Australia House, W.C. 


Beckenham.— November 12th. U.D.C. Three months’ 
supply of coal for the electricity works. See ‘ Official Notices ” 
to-day. 

Enniskillen.— December Ist. Sligo, Leitrim & Northern 
Counties Railway Co. Teleyraph material for 12 months. Mr. J. 
Duff, Secretary, Enniskillen. 


South Africa.—November 12th. S. African Railways. 
4.466 train-lighting cells. Secretary. Tender Board, 8.A. Railway 
Headquarters, Johannesburg. Specifications may be seen at the 
Department of Commercial Intelligence, 73, Basinghall Street, 
London, E.C. 2. : 


Spain. —The municipal authorities of Soria have lately 
invited tenders for the concession for the electric lighting of the 
town during a period of six years. 

Walsall.— November Sth. Corporation Tramways Dept. 
Twelve months’ tramway stores. Tramways Manager, St. Paul's 
Buildings, The Bridge. i 

York. — November ?nd. N.E. Railway. Telegraph 
stores for six and twelve months. See “Ofācial Notices `’ Oet. 26th. 


CLOSED. 


Bradford.— Electricity Committee. Portable wagon and 
truck loader for handling stock coal at Valley Road power station : 
12,000-KW. turbo-generator, 
£45,775 : Parsons & Co.. Ltd. : tne Committee has authority to 


order a condenser for same. 


East Ham.—Town Council. Accepted tender :— 


Edison Accumulatora, Ltd.—Six electrically-propelled dust-vans, at £1,121 
each, and one automatic electric tiller, at £2 10s. > 


liford.—U.D.C. Accepted tenders :— 


General Electric Co., Ltd.—n.c. switchboard for sub-station, £286; £.H.T. 
switchgear, £174; additional equipment for switchboard, £72. 
Herbert Morris, Ltd.—74-ton overhead travelling orane and rails, £106. 


FORTHCOMING EVENTS. 


Salford Technical and Engineering Ascsoctation.—Saturday, November 
3rd. At7 p.m. At the Royal Technical Institute, Peel Park. Members’ 
short papers for gold medal given by Mr. W. O. Larmuth. 


Chief Technical Assistants’ Association.—Saturday, November 8rd. At 
8p.m. At the Tavistock Hotel, Londoa. Ordinary meeting. 


Roentgen Society.—Tuesday, November 6th. At 8.15 p.m. At the Royal 
Society of Arts, John Street, Adelphi, W.C. Presidential address. 


Institution of Civil Engineers.—Tyesday, NovemberCth. At5.90p.m. At 
Great George Street, Westininwger, 8.W. Presidential address tnd 
presentation of medals. 


Faraday Society.—Wednesday, November 7th. At 5.80 and 8.30 p.m. At 
the Royal Society of Arts, John Street, Adelphi, W. Discussion on 
“ Pyrometers and Pyrometry.” 


fastitution of Electrical Engineers.—Thursday, November 8th. At 6 p.m. 
At the Institution of Civil Engineers, Great George Street, S.W. Inaugural 
address by the president, Mr. C. H. Wordingham, and presentation, ef 
premiums. i S 
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NOTES. 


Voiunteer Notes.—County or Lonpon VOLUNTEER 
ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street, 
Oxford Street, W. 1. . 

Orders for the week, by Lieut.-Colonel C.B. Clay, V.D., commanding :— 

Oficer for the Week.—Second Lieut. P. den. 

‘Nest jor Duty.—S8econd Lieut. E. A. Ullmann. 

Dritle,—Week ending Saturday, November 10th, 1917:— 

Monday.— No. 3 Company, Left Half. Recruits, signalling, 6.30. 

Woe drill and bayonet exercise, 7.30. 

Wednesday.— No. 1 Company, 6.30. 

Thursday.—No. 2 Company, 6; signalling, ambulance, 6.80. 

Friday.—No. 8 Company, Right Half. Recruits, 6.30. 

Saturday.—Commandant’s Parade for Route March and Drill. Parade Head- 
quarters, 2.45. Uniform. Compulsory for A, B, and C men. 

Musketry.—Belvedere Road. Tuesday, Wednesday, and Thureday, 5.30 to 7. 


Note.—The Medica! Officer will attend for examination of recruits, &c., on 
Thursday, at 6. : 


An Inspection of all A, B, and C men has been arranged for Saturday, 
November 17th. Full particulars in next week's orders. 


(By order) Mactgeop YrarsLeY, Capt. and Adjutant. 


Employers’ Organisation—The Daily Chronicle states 
that an agreement which has just been reached between some of 
the larger Employers’ Associations will shortly crystallise into a 
permanent organisation with large powers. The Associations which 
have already signified general approval of the scheme include the 
National Employers’ Federation, the Engineering and Shipbuilding 
Federations, the Federation of British Industries, and the Sheet 
Metal Workers. The root idea is to establish a central authority 
which will constantly review the conditions of work and wages 
without an extension of the principle of State intervention, and 
will have the power to make ayreements with the labour organi- 
sation for whole areas and whole industries. 


Dangerous Mischief.—At the Saddleworth Police Court, 
last week, a 16-year old boy named James Whitehead, who was 
stated to be earning 30s. per week, was ordered to pay £1 damage 
and 15s. 6d. fine for fusing an electric fitting at the Gatehead Mill, 
Delph, where he was employed. After inciting another lad to 
mischief, the defendant applied a bit of wire to an electric light 
fitting, protecting himself from shock by using woollen waste. 
The result was the fusing of the wire, a burst of flame, and the 
extinction of many lights. There was danger both of the destruction 
of the mill by fire and of injury or loss of life by the panic which 
might have resulted from the sudden darkness. The proceedings 
were taken as a warning. there having been a succession of these 
mischievous acts. The shed was a new one, costing £20,000. and 
the firm had had a destructive fire in 1915, which might have 
originated in some such way. 


Educational.—BLackPooL.—The Education Committee 
has refused to accede to a request to commence classes in Blackpool 
on electrical subjects, though it was stated that a satisfactory 
number of students would be forthcoming. In explaining the 
refusal, the chairman of the Higher Education Committee stated, 
on Tuesday, that if the clasa was held there would have to be other 
classes in physics and practical mathematics, and provision would 
have to be made for a suitable amount of machinery and apparatus. 
In view of the expense and the probable small number of students, 
the Committee did not think the present was an opportune time to 
start such classes. Commenting on this decision, a local con- 
temporary remarks :—" Surely this is not the new spirit which is 
going to do such great things educationally in England.” 

- BRISTOL UNIVERSITY.—Mr. Henry H. Wills has presented to 
the University of Bristol, property covering nine acres adjoining 
the present site of the university buildings, for future extensions. 


Electric Lamp Stealing from Trains.— A 14-year old 
boy, of Ashton-on-Mersey, was fined 45s. at the Manchester County 
Police Court, on Monday, for wilfully removing and breaking an 
electric bulb in a third-class compartment on the Manchester, South 
Junction and Altrincham Railway, whilst passing through a tunnel 
at Old Trafford. An inspector of the Great Central Railway police 
stated that 500 lamps had been atolen from railway carriages 
during the last six months, and 70 bulbs that had been missed had 
not been replaced, on account of shortage. 


Industrial Combination.—The speeches which were 
delivered by Mr. Paish und Mr. C. Hamilton Wickes before the 
Birmingham Brass Masters, urging them to co-operate and combine 
in readiness for after the war, have been followed by another along 
the same lines but in greater detail delivered in the same city by 
Sic W. Ashley. In. this case the audience consisted of the 
Federation of British Industries and éhe National Union of Manufac- 
turers. Sir W. Ashley showed that it was in'the national interest 
that there should be far more combination between manufacturers 
within the several trades. In the past combinations had broken 
down because their object had been to maintain prices without 
effecting economies in production. This put a premium on 
unprogressive equipment and incompetent management. The 


combination that would be approved by the public, and would: 
extend its hold upon the world’s markets, would be one which ' 


combined a reasonable profit to the manufacturers with reasonable 
cheapness to the consumer. Under modern conditions these ends 
could only be achieved by the introduction of specialisation 
rendering possible the continuous employment for each process of 
the most suitable machinery. Each trade must settle for itself 
how this should be carried out. The necessity, however, must be 
recognised, and it must algo be seen that the carrying out of the 
principle of combination involved some amount of restraint on the 

resent freedom of business concerns. Referring to unemployment 


a 


questions, he. stated that the root. cause of the instability of 
employment was the inability of uncombined manufacturers 
to stabilise production. There was still far too wide a range of 
manufacture where a single obstinate concern was able to upset or 
disregard a trade agreement to which the great bulk of the industry 
concerned had consented. Out-of-date individualism caused social 
mischief. If the manufacturers in a trade could not manage to 
make wage agreements binding on competing concerns, the State 
would have to enforce such agreements. In regard to the question 
of industrial training, every trade ought to be able to provide for 
itself the amount of skilled labour that it required. This could be 
done by concerted action. The difficulties of industrial reconstruction 
called for a sufficient knowledge of facts and statistics, in order 
that they might be properly handled. Where employers snd 
employed were properly organised, and through properly organised 
trade combinations, such material could be easily obtained. 


Inquiries.—A correspondent wants a vacuum ovep to 
take armatures up to 3 ft.6 in. in diameter, or suggestions as to 


the cheap construction of one. Makers of the “ Elco” recorder are 
asked for. * 


Appointments Vacant. — Mains superintendent, also 
meter tester and erector, for the Kettering U.D.C. electricity works. 
Newport Corporation wants an installation inspector, a mains 
foreman, E.H.T. jointers, and wiremen. See our adverti&ment 
pages to-day. 


Reconstruction.—The November issue of the Worlds 
Work contains a lengthy article on the ‘“ Reconstruction of 
Prosperity,” by Dr. G. B. Hunter, chairman of Messrs. Swan, 
Hunter & Wigham Richardgon. The writer describes, in a most 
interesting way, the steps that, in his opinion, are necessary for 
the reparation of the wastage of war and the restoration of our 


. commercial prosperity. 


British Standards for Electrical Machinery.— We have 
received from the British Engineering Standards Committee a 
copy of the new edition of the “ British Standardisation Roles 
for Electrical Machinery (excluding Motore for Traction 
Purposes),” being Report No. 72—1917 of the Committee. 
The first issue of this Report was made in October, 1915, and 
special attention is directed to the new form’ in which thes 
rules appear. In line with all new and revised Specifications 
and Reports issued by the British Engineering Standards Con- 
mittee, this publication is octavo size, and is issued at the uniform 
price of 1s. net. French, Italian, and Spanish translations of this 
Report will be available shortly. The Committee is particalarly 
anxious that the issue of its publications at the flat rate of le. 
should become as widely known as possible, for it is hoped that 
this will lead to their very extensive dissemination amongst engi- 
neers, managers, designers, draughtsmen, foremen, and, in fact, all 
those engaged in the engineering and allied industries. The prin- 
cipal modifications introduced during this revision of the rules are 
as follows :— 

The permission to use the thermometer method of measuring 
the observable temperature of continuous-current shunt-wound 
stationary field coils, provided the maker can show that if the re- 
sistance method had been employed the limits of observable tem- 
perature and observable temperature rise permitted by the rule 
would not have been exceeded. (Clause 68.) The thermometer 
method is in this case penalised with a 5° C. reduction in the per- 
missible temperature limits. (Clause 67.) 

In the first edition of these rules the use of embedded tempers- 
ture detéctors was permitted for large machines, but in the present 
rules measurements made with embedded temperature detectors are no 
longer to be considered as an essential part of the acceptance tests 

The excess-current testa have been reduced in the case of 
machines for continuous service from 100 per cent. to 50 per cent. 
(Clause 79). , 

A few alterations have been made to the high-pressure testa, and 
a clause has been added dealing with the application of a high- 
pressure test to a machine which has been out of service for some 
time and to which it is desired to apply a high-pressure test to 
ensure that the insulation should be in sound working condition 
before the machine is put back into service. In this case it is 
stated that the test pressure should be 75 per cent. of the test 
pressure required in the case of a new machine. 

The rules have been re-arranged, and an introduction, the objet 
of which is to explain briefly how the rules should be used, ha: 
been included. 


Wages of Electrical Wiremen.—The General Purpose: 
Committee of the L.C.C. recommends that the Council's list of 
wages and hours be amended by the addition of the following :-- 
“That from and including July Ist, 1917, the agreed rate for 
wiremen in the electrical trade has been advanced to Is. 2d. at 
hour and for assistants to 11d. an hour.” 


Electrical Instruction at Barcelona University.—Unier 
the title Instituto de Industrias Electricas, a school of electrical 
engineering has lately been established in Barcelona, in connectie: 
with the University of that city. 


Society for Electrical Development (U.S.A.),—There wil! 
be no national “electrical week” celebration this year, owing t? 
war conditions ; it has been decided to hold it next year, and ther 
is a strong feeling in favour of the time being changed from tk 
autumn to the spring season. A special electrical campaign- 
however, will be conducted in the form of “a big drive for 
Christmas appliance business,” the idea being to encourage t 
purchase of electrical appliances for Christmas presents. 
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Stolen Ciub Funds.—At the Manchester County Police 
Court, on Monday, Albert Roberteon Stark (42) was sent to prison 
for six months. with hard labour, for stealing the sum of 
#234 5s. 6d. in July last. It was stated that the prisoner was em- 
ployed at the Lancashire Dynamo & Motor Co.'s works, Trafford 
Park, Manchester, as a costa clerk, and he had acted as treasurer 
of the works’ holiday saving club. which was carried on by the 
employés. When the books were examined on August 3rd, it was 
found that there was a deficiency of £108, but later it was found 
to reach the figure mentioned above. At that time the man was 
missing, and he was arrested on Saturday night through an 
employé from the works visiting a suburban theatre and recognising 
the prisoner, who was performing under an assumed name, by his 
voice, 


Institution and Lecture Notes.—Diesel Engine Users’ 
Association.—At the October meeting, after the election of a further 
list of members, a proposed amendment of the Standard Policy of 
Insuranocecof Diesel Engines against Breakdown was considered, 
and arrangements were made under which differences arising 
between the underwriters and the policy holders as to the inter- 
pretation of the policy may be submitted for decision to a special 
committee appointed by the Association. 

The president, MR. GEOFFREY PORTER, reported on the position 
in regard to the supply of tar oils as Diesel engine fuel to members 
of the Association, as discussed with the Director of Munitions 
Petroleum Supplies. In the discussion which followed, the difficulty 
of making satisfactory arrangements for continuous supplies of fuel 
for the short periods allowed for by the licences issued by the 
Director of Munitions Petroleum Supplies was referredto. Attention 
was drawn to the point that the action of the Association in 
encouraging the use of tar oils as fuel in Diesel engines should be 
of advantage in the national interest in stimulating the economical 
use of the country’s coal reserves and in permitting of the extraction 
of valuable products from the coal, several of which are of especial 
importance to the country in present circumstances. As an example, 
the Hon. Secretary produced the figures of the Diesel engine plant 
at Chelsea, in which case the consumption of 700 tons of fuel oil per 
annum resulted in the replacement of atotal weight of 6,000 tons 
of coal per anuuth which would otherwise have had to be transported 
by the railways, and which would have produced about 500 tons of 
clinker and ashes for which cartage facilities would have had to be 
provided. 

Mr. H. S. RUSSELL read a paper on “ Automatic Control of 
Blast Pressure for Diesel Engines,” in which he described the 
construction and working of Messrs. Mirrlees, Bickerton & Day's 
apparatus for regulating the blast. Among the advantages claimed 
for the apparatus are smoother running of the engine, saving in fuel, 
less attendance on the engine, improvement in the condition of 
exhaust valves, and the replacement of the blast bottle by a small 
separator. 

extile Congress. — At the annual meeting of the Textile 
Institute recently held at Preston, a paper was read by Dr. J. F. 
Crowley on ‘Science as a Factor in the Development of the Textile 
Industry,” in the course of which he pointed out the need for 
co-ordination between the textile machinist and the power engineer. 
Much of the present-day machinery was designed when main line 
shafting speeds were 40 R.P.M. or less, and though such speeds have 
considerably increased they are still below the moet suitable from 
the electrical point of view. Individual electric driving has been 
the most significant advance in textile machine driving of recent 
years, but the best results can only be obtained if modifications are 
made in the driven machines, and such modifications can only be 
made if the textile machinist and power engineer act in close 
co-operation. ` 

As showing in a broad way the possibilities in the application 
of electricity to the industry, it may be noted that only 5 per cent. 
of the power required by textile factories in this country is obtained 
from electricity generated in the factories themselves and only one- 
half of 1 per cent. from electricity purchased from outside supply 
undertakings, and this although the textile industries furnish 
nearly one-fifth of the total power load of the United Kingdom. 

On the question of labour, Dr. Crowley says it is easy to show 
that a high net output per operative and a high horse-power per 
operative are invariably asssociated with high wages. Statistics 
for the cotton trade in 1833 and the Census of Production (1917) 
give the following figures :— 


1833. 1907. 
H.P. per operative wae et ona 09 2°16 
Net output per operative per ann oe £4T5 £79 
Wages per operative per annum £21°4 48 


In the period under review, nearly three-quarters of acentury, the 
H.P. per operative has increased 24 times, and the net output of the. 
individual by 66 per cent., while wages have increased by 124 per cent. 

Ag regards the question of research work, Dr. Crowley contends 
that ‘industrial’ research has been much neglected. 

| The necessity for developing industrial research, made apparent 
when war broke out, led to the formation of an Advisory Council 
on Research on which, however, all the members but one are fellows 
of the Royal Sotiety—membership of which. is the blue ribbon of 
the pure scientist ; the sole exception is referred to as the “ adminis- 
trative chairman.” Dr. Crowley considers that it was evidently the 
intention of the Privy Council that this Council should consist 
not only of eminent scientific men but also of men actually engaged 
in industries dependent upon scientific research. 

Every step taken by the Council for Research thus far seems to 
indicate the intention of maintaining an over-riding position for 
the pure scientist, and the standing committees already formed show 
what a large percentage of these bodies is nominated by a largely 
academie Counedl, i 


. Highways Committee recommends that Mr. 


Reputations in pure science are frequently built up in extremely 
limited spheres of work, and the whole atmosphere of academic 
work is fatal to that broad outlook and grasp of the tendency of 
industrial development so essential in deciding on types of research 
to encourage. i - 


Institution of Electrical Engineers.—The first meeting of the 
Institution for the session is to be held on Thursday next at 
6 o'clock (light refreshments at 5.30 p.m.), when Mr. Wordingham 
will deliver his presidential address. Other arrangements for the 
session are as follows :— 

November 23nd.—“ Gas Firing Boilers,” by Mr. T. M. Hunter. 

- December 6th.—‘' Electrical Cooking as Applied to Large Kitchens,” by 

Mr. W. A. Gillott. 

December 13th.—Discussion on “The Metric System,” with introductory 
papers by Messrs. L. B. Atkinson and A. J. Stubbs. 

January 10th, 1918.—"' Electrical Signalling and Control on Railways,” by 
Mr. C. M. Jacobs. 

mubo t for February 7th, March 7th, and April 11th will be announced 
ater. 

The inaugural address of the chairman of the BIRMINGHAM 
LocaL SECTION (Mr. S. T. Allen) is to be delivered on aeaea 
November lith, at 7 p.m., at the University. On December 5th, 
Mr. T. M. Hunter, M.A., B.Sc., will read a paper on “ Gas-Firing 
Boilers.” 


Association of Mining Electrical Engineers.— A meeting of the 
Yorkshire Branch was held at Wakefield on Saturday last. Mr. 
Roslyn Holiday, of Ackton Hall Collieries, occupied the chair, and 
delivered his presidential address. A paper on “The Installation 
and Maintenance of Underground Plant” was then read and 
discussed. 

British Fire Prevention Committee.—The Committee com- 


~ menced its winter session during October, and has planned a number 


of testing operations for the coming spring, and the usual issue of 
its publications during the winter. It has issued some of its usual 
Red Books on recent American fires, but some of the reports of 
the Committee on fire preventive questions that were prepared 
earlier in the year for the use of the authorities cannot be made 
available to the public during the war. . A 

The Committee's service of fire “warnings” continues to be 
extended, and there have been numerous re-issues during the past 
quarter. New issues of notices have also been made in respect of 
storage of coal in bulk and the treatment of burns under an up-to- 
date non-proprietary system. 


Electricity in Agriculture.—In the report of the Conjoint 
Board of Scientific Societies, just issued, it is stated that the Sub- 
Committee on the Application of Science to Agriculture emphati- 
cally believes that a great future awaits the development of electrical 
applications to agriculture in this country. Reference is made to the 
probable action of the Board of Trade Committee on Electric Power 
Supply in the direction of rendering cheap power available in agricul- 
tural districts, and to the extended use of electricity on farms in 
Germany ; the advantages of electric ploughing are emphasised, 
and electroculture receives a favourable notice. It is added that 
on October 10th the Conjoint Board recommended the Board of 
Agriculture to grant funds for the construction and testing of an 
electrical tractor and other agricultural machines. Owing to the 
late arrival of the Report, we must defer detailed reference to its 
contents till next week. 


( 


Association of Electrical Stafion Engineers.—A meeting 
was held in Manchester, on. October 25th, to continue the efforts of 
the Local Committee of the A.E.S.E. to obtain further support for 
this Section of the Association. The Committee reported that the 
membership was increasing rapidly. The following resolution was 
approved :—*' That each application før admission to the Associa- 
tion should be considered on its merits, special emphasis being laid 
on the necessity of training, general capabilities, and responsibility 
of position.’ A vote of th was unanimously accorded to the 
Editors of the ELECTRICAL REViEW for their sustained support of 
electrical station engineers in their efforts to improve their. status. 
A ‘special general meeting is to be held at Seller's Restaurant, 
864, Market Street, Manchester, at 7.30 p.m., on Thursday, Novem- 
ber 8th, to discuss the question of the awards of the Committee on 
Production and their applicability to station engineers, and it is 
hoped that all station engineers interested will attend. Inquiries 


- concerning this Section of the Association should be addressed to 


the Hon. Secretary A.E.S.E., 15, Lotherton Street, Harpurhey, 
Manchester. 


- 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
alsu electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Officials.—The L.C.C. 
H. R. Docker, 
second-class assistant in the Council’s tramways department, 
be appointed time-tables assistant at £262 per annum, rising 
to £300, and that Mr. H. W. Woops, A.M.L.E.E., at present 
senior charge engineer in the service of the Manchester Cor- 
poration, be appointed a charge shift engineer at Greenwich 
enerating station at £250 per annum, rising to £300. The 

mmittee considers that the present. tinie ie not opportune 


Central Station and Tramway 
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for making a permanent appointment of a publicity assistant 
for the tramways, and proposes that, as a temporary measure, 
a woman be engaged to assist in publicity work. 

The Luton E.C., which for some time past has been con- 
sidering the question of revising the salary of Mr. W. H. 
Cooke, the electrical engineer, now suggests an increase from 
£600 to £700 a vear. 

Mr. Hexry Crayton has been appointed assistant engineer 
and manager of the Preston Corporation traniwavs, at a 
salary of £200 per annum. He has been in the service of 
the Corporation for about 12 years. 

Heston and Isleworth D.C. has agreed to Mr. P. RYCROVT, 
its electrical engineer, devoting his full tinte to his duties in 
the Coal Control Oftice, and giving his honorary supervision 
to the Council's electricity department when required. 

Mr. W. A. Torrin, testing and commercial assistant at 
Greenock Municipal electricity works, has been appointed 
assistant electrical engineer under the Chesterfield Corpora- 
tim at £250 per annum. 

The Doncaster Town Couned last week accepted the Elec- 
tricity and Tramway Conunittee’s recommendation granting 
Mr. G. A. ROBERTS, acting electrical engineer, and Mr. T. 
Potts, acting traffic manager of the tramways, an increase 
of £50 per annum each on their salaries, during the absence 
of Mr. Rayner, the chief engineer, on Government service. 

The Blackpool Tramways and Electricity Committee has de- 
cided to grant the following salary increases to officials in those 
departiments :—Electnigity Staff: Works superintendent, £250 
to £300; mains superintendent, £234 to £284; chief clerk, 
£175 to £225: two engineers-in-charge, £175 to £215 each. 
Tramways Department: Traffic superintendent, £250 to £300; 
resident engineer, £234 to £284; chief clerk, £156 to £206. 
No war bonuses are to be granted in addition. 

Congratulations to Mr. R. Torry, borough electrical engi- 
neer of Tunbridge Wells. who has been presented with a 
Roval Humane certificate for entering the sea fully dressed 
and rescuing a bather. The presentation was made by the 
Mayor of Eastbourne. 

General.— Major Hexry Newton, D.S.O.. a member of the 
firm of Newton Brothers (Derby), Ltd., electrical engineers, 
has been appointed Assistant Director of Trench Warfare. 
He went out to France as a Territorial Captain in the 5th 
Notts. and Derby. Battalion, which was mobilised at the 
outbreak of war, early in 1915. His experience of actual 
trench warfare soon supplied the necessary material for his 
inventive talent Many useful and eftictent devices were the 
outcome of his labours for the destruction of the enemy and 
the greater comfort of our own men, which in those lean days 
of want were very much appfecjated. He then founded the 
Second Army workshops, which became well Known to those 
in France, where a large number of hands are employed in 
the manufacture of his inventions end other war material. 
His services were recognised with the award of the D.S.O., 
and he was later appointed a member of the Trench Warfare 
Committee. His hard work and ability have led to this new 
appointinent, and he has earned the congratulations of his 
many friends. 

Mr. A. W. Janes, the assistant works manager and a keen 
supporter of the Sterling Athletic and Social Club, has pre- 
sented a handsome cup for a rifle shooting competition, for 
which in the first round, as well as for the gold medal pre- 
sented by Mr. F. W. WILKINSON, there has been some very 
keen shooting. The Club, by a narrow victory over Hendon 
and Cricklewood, has passed into the second round of the 
Burroughs & Watts Competition. 

Mr. Watton, who for the past eight vears has been on the 
cngineering staff of W. T. Henley’s Telegraph Works Co., 
Ltd., has obtained a position with the Ministry of Munitions 
(Air Board). Mr. Walton belongs to the old school of elec- 
trical engineers, and has been connected with electrical work 
ahnost from its infanev. He served his apprenticeship at the 
works of John Fowler & Co., Leeds. going through the drawing 
office and the shops. The Leeds electric lighting station was 
the first undertaking with which he was connected. He has 
contributed several articles to our pages. 


Roll of Honour.—Second-] ieutenant H. F. Guu, R.E.. 
Wireless Section, of the secretarial department, County of 
London Electrie Supply Co., who had been awarded the 
Military Medal, in 1916, has recently been wounded in France, 
and is at present convalescent in London, and has now been 
awarded the Military Cross. 

Corporal G. WuHeLpon, London Regiment, formerly in the 
London othce of the India-Rubber Co.. was killed in France 
on October Ist. Sergeant N. G. FAIRALL, Austrahan Infantry, 
who was in the electric light department before joining the 
Sydney branch of the same company, was wounded in France 
on the 12th inst. Private J. Brownxinc, Middlesex Regiment, 
fs-merly in the general office of the company at Silvertown, 
wes recently wounded in France. : ; 

Gunner A. Homer, R.F.A.. who has died of wounds, was 
in the employ of the British Westinghouse Co., Ltd., Tratford 
Park. 

The death in action is reported of Private T. Cook, King’s 
(Liverpool) Regiment, who was employed by Messrs. Dick, 
Kerr & Co.. Ltd..,of Preston. 

Sapper E. Crarkr, R.E:. who was mentioned in dispatches 
from Tieut.-<Generel Sir Stanley Maude for geljlant and dis- 
tinguished service in the field, and who has died in hospital, 
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was employed in the Warrington Corporation electricity 
department. 

temp. Captain E. Mannock, R.E., attached to the RFC 
who has been awarded a bar to the Military Cros ging 
last September, was formerly on the National Telephone 
Co.'s staff at Canterbury. On the outbreak of war he wy 
in Constantinople, engaged on a contract fòr telephones io 
the Turkish Government. He was detained for a tne asq 
prisoner of war, but was released, and reaching England 
joined the R.A.M.C. 

Lance-Corporal W. Banning, Machine Gun Section, wh, 
hos been sounded, was an overhead linestnan on the Mey. 
borough & Swinton Tramways. 

second-Lieutenant C. H. Piatt, Royal Warwickshire Rap. 
ment, who has been severely wounded, was a draughtsna 
with Messrs. Siemens Bros., Stafford. 

Private W. W. Howy, Royal Warwickshire Regiment, wh, 
has been killed whilst attending the wounded, was in evi 
hfe engaged as an electrical engineer at Whitby. 

Corporal B. P. Moore, Machine Gun ya Who has diel 
of wounds, enlisted from the electrical laboratory of the 
B.T.H. Co., at Rugby. 

Rifleman B. C. Laxe. Rifle Brigade, who has died as the 
result of wounds received in action, was in the drawing afte 
of the B.T.H. Co. at Rugby. He Was discharged from th 
Army last April. 

Company-Sergeant-Major G. H. Hayes, Royal Warwickshie 
Regiment, who was an employe of the B.T.H. Co., at Ruchy, 
has died of wounds received in action. 

Wireless Operator F. J. Stigy, killed whilst serving witha 
sieve battery, enlisted from the staff of the Bath Corporation 
electricity works. 

Pyvate C. W. Bpowarps, Roval Welsh Fusiliers, killed in 
action, was on the staff of Messrs. Crispin, electrical engi- 
neers, of Bristol. 

Private J. Baix. R.A.M.C.. who has died from wounds. 
aged 33, was a fireman at the Falkirk Corporation electre 
power station. 

Sergeant A. HARISREICTER, first reported missing, and new 
reported killed, Was employed by Messrs. C. Macintosh and 
Co.. Ltd. 

Private J. Burns, Argyll and Sutherland Highlenders. who 
was employed by the Scottish Electric Power Co., Falkirk. 
is Iving in a London hospital wounded. 

Second-Lieutenant K. L. James, who fell in May last. and 
is believed killed, aged 29, took a first-class in electric 
engineering at the City and Guilds Technical College. When 
war brake out, says the Times, he was superintending th 
laving of an underground telephone cable for Callender: 
Cable. &e.. Co. 

The Military Medal has been awarded to Rifleman T. Par- 
NETT, London Regiment, for carrying ammunition to the front 
line through a heavy barrage during advance at Yor. 
Private A. W. Morris, Machine Gun Corps. has been 
wounded in France. Both were in the electric light depart- 
ment of the India-Rubber Co.. Silvertown. , 

Private J. E. AsSHtTon (24). Roval Warwickshire Regimens, 
formerly in the employ of the Electric & Ordnance Works, 
Birmingham, has been killed in action. ; 

Private F. G. Warton (21), Worcester Regiwent. has 
fallen in action, He was an employé of the General Elects 
Co.. Ltd.. at Witton. 

Lieutenant R. B. MatHewsox, R.F.C.. who was an oe 
trical engineer with the Dundee Corporation. and was ? 
arandson ef the late ex-Provost Brownlee, of Dundee. 1- 
reported missing. , ' 

Acting-Major G. S. Taytor, R.B.. who was chief pcpjetant 
electrical superintendent of the N.E. Rly. Co., has been 
awarded the Miltary Cross. or 

Gunner G. H. Winsonx, formerly a driver on the Leeds C't 
Tramways, who has been killed in action, has been aware 
the Militerv Medal. ` in 

Second-laeutenant L. FLEET, R.F.C., wha was fo 
electrica} engineer in Manchester, was killed on, Sahra, 
last at Donenster, a mishap to his machine causing 1t to ere 
to the ground. R 


Obituary. —Mr. W. K. D'Oyiey BicÊxen.—The 
Post records the death, on Friday last. of Mr. William : 
D'Oyley Bignell, of the Indian Telegraph Department. Pt 
7th year. Mr. Bignell was appointed to the departit a 
1853, and 11 vears later became Superintendent at a al 
He subsequently served in the Punjab, and arrange 
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Chief Superintendent in 1592, retiring three years later. 
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' The annual meeting wis Jatel Vr 
Dick, Kerr nesday. at the Cannan Street ie he 
and Co., Ltd. Cuarp T. Carley, who presided. en yiti 
comparing the present balance apne’ 
that presented a vear ago, the net profit showe’ ith the 
able increase, The figures, taken in conjunction 
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totals of assets and liabilities, indicated the magnitude of the 
company’s operations, although they would quite understand 
that under present circumstances they were unable to pub- 
lish details. The total of the assets shown in the balance 
sheet was £2,198,658, as compared with £1,753,410 last year. 
The increase in. the investments was the result of the acquisi- 
gion of the shares in the United Electric Car Co., Ltd. The 
capital expenditure at the works showed a decrease on last 
year's figure, due to their policy of writing oft what they 
considered ample depreciation against this itemm. Nobody 
could forecast what post-war conditions would be in the busi- 
ness world, and it therefore seemed essential to avoid the 
least possibility of inflation of their capital assets. The labili- 
ties side of the sheet showed one particularly important varia- 
tion from last vear’s figures, namely, the increase under the 
heading of creditors and estimated Habilities. This figure was 
£953,596, which was a large advance upon last vear, although 
the increase was, of course, set off by the increases on the 
asset side of the balance sheet. The reason for this increase 
‘jn creditors was that it included the reserve they had set 
aside for the Excess Profits Duty, as, although their liabilitv 
under that heading had not yet been definitely settled, it was 
very obviously necessary for them to reserve what they con- 
sidered a sufħcient sum to ineet this charge. The Govern- 
ment continued to be their principal customer, with continu- 
ously increasing demands both in quantity and variety. He 
wished he was allowed to tell them in detail of the ramifiea- 
tions of manufacture and construction which had been under- 
taken and successfully completed by the company, and still 
more would he like to tell them of what was being done now, 
and about to be done in the immediate future. Suttice it to say 
that all the Departments for which they were working showed 
their appreciation and confidence in a very practical way. by 
entrusting thein with important work to the hmit of their 
capabilities. The national factory erected under their aus- 
pices had been handed over to the Government, and they had 
now jo hand the erection of two more factories for another 
purpose, and these, together with the construction of im- 
portant works in different parts of the country, on which they 
had been occupied for some time, kept the contracting depart- 
went very busy, and their staff of trained engineers fully 
occupied. Ip regard to the controlling interest which had 
been acquired in the United Electric Car Co., Ltd., the board 
already felt that transaction to be fully justified, so much so 
that steps had been taken to extend the shops to cope with 
work of great importance. The United Electric Car Co. were 
next-door-neighbours of theirs at Preston, the works occupying 
an area of some 15 acres, and they made a speciality of tram- 
way car-building. The directors were satisfied that after the 
war there would be no difficulty in keeping them fully occu- 
pied upon profitable work, and, in the meantime, they were 
serving the national interests. last year they reported the 
acquisition of control in Messrs. Willans & Robinson, Ltd. The 
position had now been consolidated by the acquiring of 386 
per cent. of the preferred “© B” stock of that company, which 
had certain participating rights. This transaction was car- 
ried through partly by payment in cash and partly by ex- 
change of shares. As it did not take place until after the 
close of the year under review, it was not reflected in the 
balance sheet. Steps were now being taken to consolidate 
the organisations of the two companies, and considerable 
economy was to be expected both in selling and production. 
Considerable interest had been shown in the contracting 
world and among the legal profession in the now somewhat 
celebrated case of the Metropolitan Water Board v. Dick, 
‘Kerr & Co. This was still sub judice, as, although it was 
argued last week in the House of Lords, Judgment had not 
yet been given. He had piven them the position as thev 

saw it at present, and he thought it might be taken for 
granted that their organisation and works would be fully 
occupied during the continuance of the war period. Last 
vear, and the vear before, he indicated the likelihood of their 
having to face a period of uncertainty during the transition 
from war conditions to normal conditions of peace, whatever 
the world had in store for them in that direction. The direc- 
tors and management committee fully realised this, and, 
therefore, in spite of the abnormal amount of work thrown 
upon their shoulders, particularly the latter gentlemen, they 
were doing what they could towards organising for the futire, 
so as to make this transition period as short as possible. He 
thought they might safely assume that the hnmed®te demand 
for the product of their different manufacturing &vorks. 
also of their engineering contracting organisation, would be 
very great, and it behoved the management to see that they 

were in a position to step into the breach without delay. Like 
all large employers, naturally they were following the attitude 
of Labour itself, and fully realised that to meet the necessi- 
ties of after-the-war conditions a complete understanding and 
co-operation between Capital and Labour was both desirable 
and necessary. 
mittee had confidence that all would be well in this direction 
provided YTabour was met in a spirit recognising that an 
entirely new basis of -relationship must be established. Given 
the country and the Empire met the new conditions that 
were bound to arise after the war fairly and squarely by 
adopting new methods of Empire and international commer- 
cial relationship. he thoucht the internal relationship of em- 
plover and employed could safely be left to the common 
ænse of those directly concerned, 


and , 


The directors and the management com- 


~ 


< Sydney under greatly improved conditions. 


Mr. R. H. PrestTwicH seconded the ation: and the report 
was adopted without discussion. 


i The net profit, after payment ol deben: 


International ture interest, Jondon and Canadian ad- 
Light and ministration expenses, and interest on 
Power Co. loan, and setting aside £2,500 as a special. 


reserve, amounts to £10,331, plus £6,744 
brought forward, which is to be carried forward. Further 
cash advances were made to subsidiary companies on account 
of capital expenditure, ainounting to £19,400. The directors 
regret that on account of the position of the Mexican under- 
taking, and the necessity for increasing the advances to subsi- 
diary companies out of earnings, it has not been possible since 
October Ist, 1915, to pay a dividend on the cumulative prefer- 
ence shares. If, how ever, the present improvement in Mexico 
is maintained the directors hope that during the current year 
they will be in a position to resume payment of dividends on 
these shares. The subsidiary companies operating in Vene- 
zuela and the, Argentine have placed to reserves for renewal 
and general purposes £7,123. Including the reserve of the 
Mexican company, which has not been added to, the total 
reserves of the three subsidiaries now reach £39,442.— 


Financier. 
sir J. Wore Barry presided at the 
Eastern meeting held on October 24th. He said 
Telegraph that owing to delays due to the war they 
Co., Lt. bad not been able to submit their accounts 


at the usual time. The net result of the 
vear’s working was remarkable, the gross revenue for 1916 
being nearly £415,000 in excess of that for 1915. The ex- 
penses showed an increase of about £201,000. The actual 
profit was better than for 1915 by £213,400. Notwithstanding 
heavy duties and large increase in expenditure, they had been 
able to put £500,000 to the general reserve, to pay 8 per cent. 
free of tax, and to carry forward £28,000 more than for 1915. 
The company now held on account of the general reserve 
fund £1,700.000 of the 5 per cent. War sn Stock. The 
total amount of that stock held by this and the other asso- 
ciated companies in Electra House was about £6,000,000. At 
the last meeting he stated that the principal ‘factors that had 
caused an increase in the number of words carried were the 
interruption of the Indo-European Telegraph Co.'s line to 
India, and also the reduction in the carrying capacity for 
commercial work of the Great Northern Co.'s route to China 
and Japan on account of the Government requirements; but 
the further increase over last vear was no doubt to a large 
extent due to the increasing uncertainty of postal correspond- 
ence throughout the Empire, which had caused merchants 
and others to rely more than ever upon the more certain 
medium of cable communication. 


At the annual meeting, on October Brd, 


Eastern Exten- Sir J. Wotre Barry, who presided, re- 


sion, &c., ferred to the reasons for the delay in sub- 
Telegraph mitting the annual accounts. The gross 
Co., Ltd. receipts for 1916 amounted to £1,221 000, 


an increase of £271,000, which was due to 
development of trattic all over the company's system, includ- 
ing the important local traffic between India and China, 
Japan, Straits Settlements, &e. Working and other expenses 
increased by £44,000. The net revenue was increased by 
£227 000. The agreement entered into by the French Gov- 
ernment with the company in 1884 for providing and main- 
taining, under a subsidy arrangement, cable communication 
between the French possessions of Cochin China and Tonquin 
had expired, and the cable had been sold and formally trans- 
ferred to the French Government. After crediting capital 
expenditure with the cost of that cable (£121,454), which was ` 
originally debited to that account, the loss resulting from the 
transaction, amounting to £66,153, had been debited to the 
general reserve fund. Under arrangements made with the 
Governments of the Australian Commonwealth and New Zea- 
land, the company’s cable stations at Ia Perouse (near Syd- 
nev) and Wakapuaka (near Nelson) had been closed, and its 
cables between Australia and New Zealand extended to Wel- 
lington, where they were now being worked direct with 
The cost of the . 
extensions and partial renewals of these cables would be 
debited to the general reserve fund in the accounts for 1917. 


The directors report that after pay- 
ment of all charges, including staff 
Drake and bonuses, “&c., and making provision 


Gorham, Ltd. the net profit for the 


year ended June, 1917, is £11,395, plns 
£2,150 brought forward. A dividend of 5 per cent. for tho 
year absorbs £6,250, £5,000 is applied to writing down good- 
will, and £2,296 is carried forward. The trading profits have 
increased by £2,568, an improvement of 30 per cent. on the 
previous vear’s figures. Contracts have been completed for 
the Admiralty, War Office, Ministry of Munitions, and other 
Government Departments. and a considerable amount of 
similar «work is in hand. Both the wholesale trading depart- 
ment and the works show improved results, and the sale of 
self-propelled electric vehicles has grown rapidly. Arrange- 
ments have been completed for the leasing of a larger ware- 
house. as well as works with sreater manufacturine facilities. 
The directors have voted the further £854 to which thev are 
entitled under the Articles as a war bonus to the office staff, 


v 


for contingencies, 
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Credenda Conduits Co., Ltd.—The directors are unable to 
present the accounts for the year to April 30th. They are 
satisfied that the interim dividend paid on July 25th last has 
been earned, but it is not their intention to recommend any 
further distribution for the year. 


Hurst, Nelson & Co., Ltdé.—The gross profits for the year 
to July 14th were £78,770, against £78,426. Dividend at the 
rate of 10 per cent., and a bonus at the rate of 2} per cent., 
free of tax, the same as a year ago.—Timea. 


Russia.—The Electrical Power Co. (capital 9,000,000 
roubles) made a profit of 2,036,78L roubles in 1916, against 
2,290,590 roubles in the preceding year, and it has paid 
780,000 roubles in dividend, the same as for 1915. 

The Synchronous Transinission Co, has beem formed. 
tal: 100,000 roubles. 


Calcutta Electric Supply Corporation, Ltd.—Interim 
dividend of 7 per cent. per annum (3s. 6d. per share), less 
income-tax, on ordinary shares for half-year. 


Capi- 


Victoria Falls & Transvaal Power Co.—The net earnings 
for the quarter ended June 30th were £224,978, before pro- 
viding for taxation in South Africa and the United Kingdorm. 


Anderston Foundry Co., Ltd.—Interim dividend, 4s. 6d. 
per share, less income-tax. oe 


Westinghouse Brake Co.—Interim dividend of 5 per 
cent., less income-tax, on ordinary shares. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

News from the Italian front led ‘to a weakening of Stock 
Exchange prices at the first part of the week, and the dis- 
appointment felt with the prospect of the war's being pro- 
tracted as the consequence of our Allies’ reverse was respon- 
sible for a generally cubdued tone throughout the stock mar- 
kets. It cannot be said to have acquired anv influence over 
electrical issues, but the mere fact of business having been 
checked was sufficient to colour the tone drab. Sentiment 
began to recover on Tuesday, though the volume of buying 
is perceptibly less, and markets go cautiously in all depart- 
ments. 

With the publicly-announced entry of Brazil into the war, 
there has been a little selling of Brazilian stocks, Govern- 
ment, railway, and industrial. Why this should be is some- 


thing of a puzzle, but the fact remains, and Brazil Tractions 
further weakened to 44. Argentine industrials are also out 
of favour, thanks to a series of very poor results from the 
principal railway lines of the Republic. Anglo-Argentine 
Trams are not quotably lower, but the.market is not a good 
one. Much the same description applies to Mexicans, though 
here, again, there are no movements to record. 

Charing Cross ordinary shares are } better at 4, and South 
Londons keep a very firm spot at their advanced price of 3. 
Edison Swans are being bought again, the fully-paid rising 
to 2k, the others to Y4s., and the 4 per cent. debenture stock 
to 744. Callenders recovered their dividend of 5s. per share, 
the price being left unchanged at 144 xd. British Westing- 
house debenture is up a point to 69. Aron Meters, after 
having been dormant for many moons. nearly doubled in 
- price to-day (Tuesday). The ordinary, from being eighteen- 
pence, rose to half-a-crown, while the preference improved 
from 4s. 6d. to 7s., with hardly any shares offering of either 
class.: 

British Insulated Wire shares aré now quoted in their new 
guise of £1 shares, the ordinary being 3 and the preference 1, 
equal to 15 and 5 respectively for the previous £5 shares. 
The ordinary show a rise of } on the old shares. At 3, the 
yield is 64 per cent. on the money. 
clined to 34; the armament list is firm, with Armstrongs all 
but 40s. India-Rubber preferences are harder at 74. 

Marconi shares went back on the Italian news, the decline 
being explained by a market humourist as due to the nation- 
ality of the famous inventor! This little joke did not amuse 
the operators, who have been recently buying more than they 
wanted for investment purposes, and whose pressure to realise 
lowered the price of the parent shares 4 to 3 5/16, Americans 
to 21s. 9d., and Canadians to half-a-guinea. Something of a 
bull account had been built up in Marconis, and reaction is 
tha invariable sequel to an overdose of buying followed by 
anv kind of disappointing news that affects business generallv. 

Nothing has occurred to encourage Home Railway stocks, 
and prices once more display a tendency to sag. Metropoli- 
tans shed 3 to 234. and the other Undergrounds are heavy in 
tendency. There is a mild agitation afoot, calling upon the 
Government to increase the dividends upon the stocks of the 
controlled lines at the next payment-time, but we imagine 
that. those who most ardently advocate it cannot seriously 
suppose the Government will take notice, effective notice, 


Babcock & Wilcox de- 


4 


anyway, of the propretors’ claims to higher rates. . The eleg. 
trical railways are, of course, not so directly under the pg 
of the Government as the steam companies are, and there i; 
at least a faint chance of the Metropolitan's modest 1 per cay 
being improved upon in January. 

Cable stocks and shares are very firm, on the issue of thy 
final dividends and reports in respect of the year 1916, Tha 
industry has done well out of Governinent and Press wot: 
the uncertainties of postal correspondence, said the Basen 
Co.'s chairman the other day, have caused merchants and 
ethers to rely more upon the surer medium of cable comm. 
nication. Seven of the largest of the cable companies jp. 
creased their net receipts to an aggregate of £3,559,177. m 
improvement of £350,000 over the 1915 figures. The Cub 
Submarine raised its dividend froin 5 per cent. to7 per cent., 
the Western from 7 per cent. to 8 per cent., and the Grea 
Northern from 22 per cent. to 24 per cent. | 

The Eastern Telegraph owns, or leases, 46,638 miles g 
cables and 3,950 miles of land lines. The “China” hy 
27.255 miles of cables and various working agreements with 
other companies. The Great Northern owns 8,000 miles a 
cables, the Indo-European 3,800 miles, and the Cuba Buh. 


" marine 1,600 miles. The Great Northern Co.'s report illumi. 


nates some of the difficulties of present-day working. “ Near; 
all the cables,” savs this report, ‘* belonging to the compaay 
in Europe cross the continually expanding minefields aad 
prohibited areas, and should breaks occur in such places jt 
may prove impossible to have the cables repaired.” Ther 
must be plenty of material, one would suppose from the 
recent cable reports and meetings. for a book to be writes 
on the danger and romance of cable work in war-time. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Hous Exuuorarorry Oompranme. 


Dividend 
Oct. 80, Rise or fall Tisi 
1915. 1916, 1917.  thisweek, ps 
Brompton Ordi oo ææ 10 9 63 - au 
Charing Cross Ord ee 5 4 +) 65 
do. do. do. 43 Pref.. 4} & st _ t B 
elsea oe oe ee ee 4 B 2 — 5 
do. do. 6perocent, Pref. 6 6 104 ~ ! 
County of London ws 7 7 11 —_ 
do. 6 percent, Pref. 6 6 10 - i 
Kensington Or č oo 7 6 5% = 6 
London Electrio .. —.. 8 B 1 | - 
do. do. 6 per cent. Pref. 6 4 = t 
Metropolitan ' @e oe ee 8 8 S = 
do. per coent. Pre. @ 44 = Ti 
St. James’ and Pall Mall ee 8 8 q = 
South London oe ee ee 6 5 8 u 
South Metropolitan Pref. se 1 ? 21/6 = 
Weatminster Ordinary ee ee ? q 62 =, $ 
TELRGRAFES AND TELEPHONES, 
Angio-Am. Tel. Pref, .. oe 6 6 98xd = 6 i l 
do. Def. .. « 88/6 Ig 38} = BE 
Chile Telephone .. .. >œ 8B 8 7 - gu 
Cuba Sub. Ord. oe ee ee 5 7 r, 8 
Eastern Extension °. ee 8 8 1 _ be J 
Eastern Tel. Ord. a se 8 8B 1 — $ 
Globe Tel. and T. Ord, ee ee ? ? — % 
s ào. Pref, - 6 6 1 = $ i 
Great Northern Mel, se as n u p, ; - i 
ndo-Luropean .. ee oe x 
Marconi ..  .. ese = wes l0 95 8A —3 I 
Oriental Pelephone Ord. e- 10 10 8y = i 
United R. Plate Tel. .. æ. 8 8 63xd _ 
West India and Pan, ee ee 6d, 6d. lra ori 4 t j 
Western Telegraph .. . f? 8 15 - Bi 
Houn Rins, i 
Central London, Ord. Assented 4 8 4 coj -, fh 
Metropolitan .. .. «. 2 1 -i ¢ in 
do. Distriot . - Ni Ni 16 = Ni 
Unde und Electrico Ordinary N Nil 1 a Ni 
(eP do. “ A 4 ee Nil Nil ce % g | 
do, do. Income 6 4 Bi — 
Foruien Trams, &o, 
Dividend 
Adelaide Sup. 6 per cent. Pref, 6 6 4 = pr 
e rams, he Pref, 68 8 = E 
0. eee ra = 
do. 6 Deb. .. 6 6 ert - 8 
Brasil Tractions.. .. . 4 4 44 “lg 
British Columbia Eleo. Rly. Pice. 6 5 = 
do. do. Preferred N Nil 80 = 
do. Deferred Ni Nil Py} = géi 
do. do. Deb. Q 4} - 6t = n 
Mezico Trams 5 per cent. Bonds Nil Ni 453 T 
do. 6 per cent. Bonds Nü Nil 39 = No 
Mexican Light Common . Nil Nil $24 = gi 
do. Pref. ee ee Nil Ni 85 Sk =. 
do. lst Bonds... Nil Nil 453 ne 
Manvcracrunine OompPanins. i 
Babcook & Wiloox  .. .. 15 15 -į (4 
British Aluminium Ord. b. 7 10 1 a 
British Insulated Ord... .. 1 2, r + ba 
ritis estinghouse Pref. .. ; é 
Callenders.. s ee - 20 9 144xd +å 4 | 
do. 5 Pref, e ‘ 5 5 44 T b 
Castner-Kellner .. .. = B B A Pa i yi 
Bdison Swan, fully paid — — 3 ti ar 
do. do. 4percent.Deb, 4 4 149 . 1 { 
Blectric Construction ..  .. Hi Vt} 1 -~ u 
Gen. Eleo. Pret. es ee ee 6 104 = 60 
O. s.. ce ee 130 10 18 Z pi 
Be y ee ee ee oe a “a 15} = 4 u 
0. Pref. .. ee ee ê 
India-B s. æ æ J0 W 14 - 8! 
Telegraph Oon, ..  . 2% 2% 40 


* Dividends paid free ofjineemetaz: 


Vol. 81. No. 2,084, NOVEMBER 2, ee THE ELECTRICAL REVIEW. 


429 


Exports and Imports of Electrical Goods during July, August and September, 1917. 


Tar official returns of electrical exports. and imports for the 
months of July, August and September, which we publish below, 
show, a8 .regards the exports, totals of £394,339, £393,882 and 
£288,956 respectively, which compare with the three preceding 
' months as follows :—April, £308,514; May, £346,317; and June, 
| £367,520. It will be noted that the values have been well main- 
tained,except as regards September, when machinery. telegraphic 
and telephonic values fell off considerably. 

Electrical machinery exports had up to September shown an 
upward tendency for some months, the values recorded being well 
up to last year’s average values, despite the difficult conditions 
introduced by the war: the August exports of telegraphic material 
included some £15,500 worth of submarine cable. The electrical 
import values for the three months under review were: July. 


- ` 


£218,741 ; August, £179,994, and September, £210,237, which 
compare with totals of £235,985 in April, £236,799 in May, and 
£186,888 in June, and show, if anything, a falling-off in value. 
It will be noted that lamp imports attained only small values 
during the months referred to, but battery imports have shown a 
considerable advance in value, 

The re-exports of foreign and colonial electrical material fluctuate 
considerably in value, and attained a fairly high level in September. 

The figures for the past seven months, up to and including 
September, have been as follows :— 

March, £17,795; April, £13.262; May, £17,403 ; June, £14,927 ; 
Jaly, £13,757; August, £13.851, and September, £27,522. These 
figures compare with a monthly average of, roughly, £16,000 during 
the years 1915 and 1916. 


EXPORTS AND IMPORTS OF ELECTRICAL GOODS AND MACHINERY, JULY, AUGUST AND SEPTEMBER, 1917. 


July. August. September. 
gm7 = Ne ey ee re m E A N 
Exports. Imports. Re-exports. Exports. Imports. Re-exports. Exports. Imports. Re-exports. 
Electrical goods and apparatus unenumerated £34.225 £49,896 £2,775 £78,942 £44,933 £4,466 £71,300 £52,407 £1,335 
Insulated wire and cable (not telegraphic or 
telephonic) ~ ote . 24.349 4.022 5681 | 84,381 3.327 3,662 21,138 1,429 14,629 
Electric glow lamps ___... Sed 10.10] 3.035 1,337 11,324 805 233 9,638 160 116 
Arc lamps and parts (not carbons) 15.256 5.484 - 68 15,123 17.234 2,334 17,449 5,600 — 
f Meters and instruments ... iii ate 17.406 - 5,540 645 13.556 790 475 7,115 2,913 146 
Electrical machinery (including switchboards l 
and transformers) 155.615 119,207 2,430 148.108 82.676 2,180 110,938 115,694 1,053 
Batteries 6.008 24.048 $7 15,106 23.886 20 11,911 20,128 — 
Carbons ... Ses bes re us 1,190 ` 2,294 136 4,292 3,203 63 ' 700 8,323 — 
Telegraph and telephone wire and apparatns... 130.159 5,21p 638 73,050 3,135 418 38,767 3,583 10,243 
Totals wee £394,339 £218,741 £13,757 £393,882 £179,994 £13,851 £288,956 £210,237 £27,522 
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THE HIGH-TENSION MAGNETO." 


(Concluded from page 406.) 
THE DESIGN OF AEROPLANE MAGNETOS. 
Reliability —In the case of an aeroplane magneto, this is a 


consideration of primary importance, because failure of the . 


magneto may mean sudden destruction of the machine and 
pilot. An aeroplane type of magneto should be most carefully 
and rigorously tested before it leaves the manufacturer. Dur- 
ing this test the strain put upon the machine, both mecha- 
nical and electrical, should be greatly in excess of the maxi- 
mun strain likely to obtain, under abnormal working condi- 
tions. These fundamental considerations were carefully borne 
in mind when arranging the series of tests to be imposed upon 
the type “ A” magneto. 


In the case of the armature, extraordinary precautions were: 


taken—first, by carefully inspecting all the insulating material 
and each reel of enamelled wire, and secondly, by subjecting 
the finished armature to a prolonged electrical test with the 
secondary discharging at 9,500 volts between electrodes. In 
addition to this, the armature is inspected several times at 
various stages of the winding and finishing process. 


men magneto is subjected to running tests as follows :— 
- Run for 20 hours at 2,500 R.P.M. at air temperature, with 


each distributor terminal connected to a 
to discharge at 7,500 volts. 
: 2. Completely dismantled and the various metal parts 
cleaned in petrol. Magneto then reassembled and adjust- 
ments made where necessary. l 
5 a ee re an ine magneto run.for four hours at 
aO o A spark gaps as under (1), in a hot box with 
; 4. the end of this final run the magneto is tested at low 
pees to ensure that the sparking characteristics are satis- 
actbry. ’ 
w or shipment, the magneto is inspected in every detail, 
i re justments are carefully checked, and screws tightened 
ma locked where necessary. 
of cont ait is obvionsly desirable to keep the total weight 
q a eer oPlane type magneto as low as possible. To do this, 
aa aoe necessary to develop a design that requires a mini- 
taint Volume of material, and secondly, to use, if possible, 
oe nium castings. Special steels should also be used‘ wher- 
With ple, so that the required strength can be achieved 
Die minnum weight of material. : 
sa castings made of an aluminium-copper allov containing 
ed HG are’ to be preferred to sand castings. because the 
the en appearance of the magneto is enhanced thereby, and 
fie Pang of machining that has to be performed on the 
i Much Mans considerably reduced. Furthermore, the metal 
kel ougher, and the threads in tapped holes are not so 


spark gap adjusted 


likely 
tightened, become stripped when the screws are securely 
cay limination of Fire Risk.—This is of vital importance, be- 


se any sparking within the magneto may. under operating 


a 
Abstract of 
paper read by Mr. A. P. Youne, A.M.LE.E., before 
the AERONAUTICAt | Boca i 


conditions, be the means of initiating a fire by igniting a 


mixture of air and petrol in the surrounding medium. Tests 
were carried out by the N.P.L. in the early days of the war 
to determine the extent of this danger. -A number of different 
types of pre-war Bosch magnetos were run in a chamber 
that could be filled with an explosive mixture of air and 
petrol. Generally speaking, it was found that explosions 
were likely to occur as a result of :— 


(1) A succession of sparks at the safety gap. | 

(2) Sparks between distributor segments or other high-ten- 
sion parts, and the frame of the magneto. 

(3) Sparks at the contact-breaker points. . 


Trouble is most likely to arise from cause (1), although this 
was eliminated by enclosing the safety spark gap in a fine mesh 
gauze casing on the principle of the Davy safety lamp, so as 
to prevent any explosion in the immediate vicinity of the 
safety gap electrodes being propagated in the surrounding 
medium. are ae 

Trouble due to causes (2) and (3) can be eliminated by care- 
ful attention to the design of the magneto to prevent any 
wasteful sparking of this nature. In the type “ A” magnet 
this is done, whilst the safety spark gap is contained in 1 
separate gas-tight chamber fixed underneath the distributor 
and provided with a ventilation hole covered with a piece of 
very fine mesh gauze. As a ‘‘ spark-gap’’ type of distributor 
is used, it is necessary to provide some form of ventilation 
so that the products of ionisation can escape. Here again 
the ventilation hole in the front of the distributor is covered 
with a piece of fine mesh gauze, and the whole combination 
is thus perfectly safe. Very severe tests carried out on this 
particular machine, by introducing an explosive mixture of 
coal-gas and air into the contact-breaker housing, safety-spark- 
gap chamber, and distributor, have quite confirmed this view 
that the risk of fire under operating conditions has been 
entirely eliminated. 

In the 12-cylinder polar inductor magneto previously 
described, the safety spark gap rotates with the distributor 
brush. This is a distinct improvement upon the stationary 
form of spark gap generally adopted, because the products 
of ionisation are churned up and quickly expelled through 
the ventilation window provided in the front. of the distri- 
butor. This window is covered with gauze, as in the type 
“A” machine, which makes the magneto fireproof. 

Variable Timing.—Several thousand type “A?” eight- 
cylinder aeroplane magnetos with fixed ignition have been 
supplied, so presumably on certain types of engines variable 
ignition is not required. i , 

When starting a petrol engine it is, generally speaking. 
necessary to retard the ignition so as to prevent the explosive 
wave in .the cylinder being sufficiently propagated before the 
piston reaches the top of its stroke to produce a backfire. 

In the case of an aeroplane engine, the necessity for making 
such an adjustment should not arise if a hand-starting mag- 
neto provided with H.T. switch is used. In view of the fact 
that the hand starters now being used in this country afe 
not fitted with this special cut-out switch, it seems necessary 
that some provision should be made either inside the mag- 
neto or in the outside drive for an adjustment of this nature. 
The method of obtaining adjustment of the timing, adopted 


ae 
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by the Bosch Co. in their pre-war rotating armature type 
iagnetos, was to make provision for rocking the contact- 
breaker cam housing through a definite angle ranging be- 
tween 16 deg. and 35 deg. Obviously, any angular displace- 
ment of this housing will cause the spark to occur either 
earlier or later in each cylinder. 


~The primary current curves clearly prove that at low speeds 
—when the necessity for retarding the ignition is greatest— 
any retarding of the spark will greatly weaken its intensity. 
At high speeds, on the other hand, the reverse is true, and 
the spark becomes stronger as the timing lever is retarded. 

The inherent defect of a H.T. magneto, as ordinarily con- 
= structed, can be overcome by providing special sliding poles, 

which are mechanically connected to the timing lever, so 
that their position is changed at each adjustinent of the 
timing. A design of this kind is used on one of the Bosch 
Co.'s latest magnetos, developed since the outbreak of war, 
and it ensures that when the primary circuit is broken, the 
armature always bears a definite relation to the pole pieces, 
regardless of the position of the tining lever. In conse- 
quence, the current IB for any given speed will remain con- 
stunt, and the intensity of the spark will be the same for all 
adjustinents of the timing. 

Having overcome one inherent difficulty, 
associated with the distributor still remains. If we assume 
that when the timing lever is fully advanced the contact- 
breaker pomts close just before the carbon brush leaves the 
distributor seginent—and at very high speeds the H.T. spark 
will persist until the contacts close—it is clear that with the 
lever fully retarded the carbon brush will be some distance 
off the segment when the spark ends. In other words, spark- 
mg between carbon and segment will result, which must 
tend to burn the brush track. This difficulty ean only be 
overcome by designing the contact-breaker cams to give a 
very short period of open circuit (4), but from other con- 
siderations it is undesirable to make A, too small. The difh- 
culties likely to arise in this connection are more pronounced 
on a J2-cylinder magneto, where the problem of distribution 
js very complex. 

Taking evervthing into consideration. therefore, the author 
holds that in the case of an aeroplane magneto, adjustment 
of the timing should be made outside the magneto and incor- 
porated in the drive by the engine designer. This enables the 
magneto designer to work out his design on the basis of fixed 
Ignition, and he is thus enabled to simplify the mechanical 
construction of the machine and arrange matters so that the 
magneto will give the very best electrical performance over 
a wide range of speed. 

The problem of devising some mechanical method of adjust- 
ing the timing that can be incorporated in the magneto drive 
is not difficult of solution. For example, some form of sleeve 
working on a coarse thread and capable of movement in an 
axial direction can be provided for this purpose. On these lines 
it is possible to develop a scheme whereby both maynetos (in 
cases where two-point ignition is adopted) can be adjusted 
in phase by the movement of a single lever. It is also pos- 
sible to provide for adjustment through a worm spindle 
operated by a flexible drive terminating in a hand wheel 
placed in close proximity to the pilot. This latter method 
would allow of a remarkably fine adjustment being obtained. 

Now that a British magneto industry has been established 
on a sound foundation, it is vitally important that when the 

far is ovet this industry should be supplied with the neces- 
sary materials used in the construction .of high-tension mag- 
netos from within the British Empire. Only in that manner 
can we secure a truly British-made magneto. Viewed from 
the national standpoint only, such a course is absolutely essen- 
tial, because otherwise, in the event of war, this industrv,. 
upon which so many other war industries are dependent, will 
be handicapped for lack of one or more essential materials. 

Varnished paper, silk, and cambric are essential to the 
manufacture of a satisfactory magneto armature, and although 
they can be purchased in England at the present moment. 
the greater portion of this material is imported from America. 
The very fine mesh silk is woven in Japan, and the varnish 


manufacturer is at the moment depending on supplies ob- 
tamed from foreign countries. 


At the present moment there are several manufacturers in 
England who are making moulded insulating material similar 
to the German stabilite, and recent progress has been most 
uratifving. There seems absolutely no reason to suppose that 
the English manufacturers will not eventually be in a posi- 
tion to adequately meet all the demand for this class of 
moulded material. but co-operation between them and the 
magneto manufacturers is necessary. i 


The most satisfactory distributor carbon brushes are at the 
moment being manufactured in France, although one English 
manufacturer has certainly made very commendable pro- 
gress. This is another case where hearty co-operation between 
the brush manufacturer and the magneto manufacturer is 
necessary if the best results are to be achieved. 


the other one 


It is hoped that the manufacturers of die castings will take 


steps to ensure that after the war is over the demand for 
die castings that will be made upon them by English magneto 
manufacturers will be fully met. The magneto industry 
would receive considerable assistance if It were possible to 
purchase brass die castings in large quantities. 


~ 


In appendices the author gives a detailed analysis of the 
working of the battery ignition system, and the derivation of 
a formula which he has developed | for computing the primary 
current in a magneto at “ break.” 


THE TRAINING OF ENGINEERS. 


AT the Institution of Civil Engineers on Thursday last week 
an inportant meeting was held, as briefly mentioned in our 
last issue, to. form a Central Organisation for improvement 
in and better co-ordination of engineering training. Sir 
Matick FITZMAURICE, Pres. Inst.C.E., was in the chair, and 
the audience included some 75 delegates representing all the 
engineering 
engineering industries, British and Insh Universities, 
nical colleges and = schools, technical teachers, the Board of 
Trade and other Government Departments, the Dominions, 
and, of course, the Board of Education, though unfortunately 
Mr. Herbert Fisher, President of the Board, was unavoid- 
ably prevented from attendance. There was also a large 
number of representatives of manufacturing firms, railways. 
education committees, the technical Press, and otber interests 
concerned in the questions under consideration. 

Th opening the discussion, the CHAIRMAN expressed the cor- 
dial svinpathy of the Council of the Institution of Civil Engi 


tech- 


institutions and societies connected with the 


neers with the movement, and emphasised the great importance: 


of the meeting, which was unprecedented in its represents- 
tive character. He remarked that no proposal was made to 
interfere with the existing organisation of any university or 
society, but he believed that all parties would agree as te 
the desirability of coming into line with the scheme tbat 
would be put forward. The manufacturing industries‘ de- 
pended very largely upon engineers, of whom a full supply 
Was necessary; young engineers should be provided with an 
adequate training, but the ineans of obtaining the necessary 
training were not satisfactory at present. 

A letter was read from Mr. Fisher, promising the heart; 
co-operation — of the Board of Education in any suitable 
scheme that the engineering industry might adopt, and Mr 
A. E. Berriman, chief engineer of the Dainiler Co., who has 
shared with Mr. A. P. M. Fleming, of the British Westing- 
house Co., the preliminary work of organisation, explained m 
detail the origin and purpose of the proposed organisation, 
which, he said, must be permanent and representative, must 
co-operate with the interests concerned, must exert an actir’ 
influence, and, lastly, should be independent of financii 
assistance from the Government. Mr. Berriman’s remark: 
followed the lines of a memorandum, of which the followme 
is a brief abstract :— 

The proposal to forn a central. P originated in 
an informal conference of engineers and educationists. which 
held several meetings at the Board of Education during the 
early months of 1917. It soon became apparent that the 
amount of useful work to be accomplished was altogetbe: 
bevond the scope of a temporary conference, and, with the 
support of the Board of Education, steps were taken to held 
a meeting, at which the real need Tor a Central Organisation 
might be confirmed and some definite proposal formulated. 
The broad purpose of the proposed organisation is to provide 
the engineering industry and profession with a representative 
brain and articulate voice on educational matters; any such 
scheme essentially depends on the combined assistance of th 
various Institutions, not only in creating and in helpin: 
financially to maintain the organisation, but in enabling ! 
to perform its functions efficiently through the principle ¢ 
devolution. Primarily, it will co-ordinate things that exis. 
and bring them together in conference, so as to avoid oter- 
lapping of effort. 

There are three objects in particular on which the pr- 
posed Central Organisation might usefully concentrate it: 
attention :— 

The first is the co-ordination of engineering training. it 
cluding the fostering of apprenticeship as a national institu- 
tion, and the consideration of wneans by which the warb- 
period of an engineering pupilage may be increased in etu- 
ency, and a wider appreciation secured for the value in indo= 
try of education of university rank. 

The second ig the maintenance of a central bureau, wher 
parents and educationists can obtain accurate and compr- 
hensive information relating to the engineering industry, an’ 
the proper course to pursue on behalf of boys who ar 
desirous of making engineering their profession. 

The third is the promotion of scholarships, or other equiv: 
lent means by which the best talent may be enabled to ne 
to its proper level under the stimulus of educational opp 
tunity. 
` With regard A the first of these objec ts, co-ordination reie's 
prnnarily to encouraging @ proper relationship het ween geber’ 
work and shop work for all classes of engineering studen“ 
y plan for extended school work, such as the new Edie 
tion Bill foreshadows, can possibly bear its full fruit onl 
it is supported by a workshop instruction that is effective © 
fitting a boy to make the best of his future manhood. an 
no training for engineering management can hope to be 
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eficient unless the clear thought that it confers by higber 
education is coloured with the human sympathy and -under- 
standing that 1s born of personal experience in the shops 
among the men. Nor is it only a vocational training that has 
to be considered. It were short-sighted indeed to overlook 
the citizen and the man in trying to make the mechanic, or 
to forget the importance of good health and the value of a 
mind with many interests. 

Incidentally, there is a widely recognised need for encourag- 
ing lads to become apprentices as distinct from mere mem- 
vers of the vast community of child labour, and this recogni- 
sion extends also to the need for effecting improvement in 
che educational value, of the works period of engineering 
‘raining, Whether it be for the apprentice who seeks to learn 
ı man’s skilled trade, or for the pupil who is qualifying for 
timate positions of management. 

That the time is ripe to bring into existence a central 
wganisation to which engineering firms and others could 
pply for information relating to apprenticeship systems and 
nethods of training that are actually in operation, may be 
udged from the number of letters in support that have been 
eceived from various sources, and as to any further need for 
n information bureau (the maintenance of which is the 
econd of the specified objects of the organisation), the 
nswering of the daily letter froin the perplexed parent whose 
on is approaching the completion of his last term at school, 
ay in itself seem to be sufficient justification to the many 
ngineers who would be relieved thereby from the onus of 
plying to this mass of correspondence. As a link by which 
arents, schools, and universities are enabled to get into 
irect touch with the engineering industry and profession. 
1e proposed Central. Organisation will be performing one of 
s most important roles. 

The need for making the most of those who do enter 
gineering is equally vital, and leads logically to the inclu- 
on of the third of the above-mentioned objects of the organi- 
tion. Without doubt, much potential talent is prevented 
om developing either as quickly or as widely as it could 
trough lack of financial assistance, and it would be a worthy 
ideavour on the part of the engineering. world to attempt 
me improvement in this direction by tering the estab- 
shment of proper scholarships, and forming a new ‘‘‘ educa- 
mal ladder,” which many hope to see extend from the 
meh to the university for those boys, irrespective of social 
stinction, who are able to chmb thus high. Some widening 

view is still needed to obtain a general appreciation of the 
iiversity standard of education as an asset of real value in 
actical life. 

In the course of the discussion which followed, Sir DUGALD 
ERK stated that highly trained men were not even yet 
sily placed in works; employers objected to having men in 
eir works for a time who would go away and carry their 
formation elsewhere. It might be necessary to invoke the 
l of legislation to meet this difficulty. 
Mr. MucHaeL LonGrinGck, Pres. I.Mech.E., expressed the 
pe that the manufacturing engineer would support the 
leme, as its success depended very largely on his attitude 
wards it. Increased output was the only means of meeting 
e high working expenses after the war, and could be ob- 
ned only by increased efficiency and improved education. 
Mr. C. H. Worpincuam, Pres. I.E.E., gave whole-hearted 
pport to the proposal, and said that the keynote was co- 
lination of existing resources and -co-operation of existing 
stitutions. All petty jealousies must be sunk in the effort 
achieve success. He believed that the scheme outlined 
itained the elements of success, and said that if the new 
sanisation could lay down standard methods of training it 
uld accomplish an immense achievement. 
Wr. W. H. Erlis (Master Cutler) said that, hitherto appren- 
eship had been regarded as a privilege granted to the boy; 
ployers should regard it as a responsibility resting on their 
suulders. The ideas now associated with the word ‘' Wel- 
e °’ embodied his views on the subject. 
Wr. H. B. RoweLL, Pres. N.E. Coast Institution of Engi- 
ers and Shipbuilders, Mr. W. H. Hicuens, Chairman of 
‘ssrs. Cammell, Laird & Co., and Mr. R. T. NuGent, Direc- 
of the Federation of British Industries, gave their sup- 
t to the scheme. 
rof. W. E. Dalgy said that the need of such a scheme was 
'y pressing. Ten years ago he found that in Germany 
DOO well-educated men over 18 were stúdving engineering, 


npared with only 900 in this country. The system of train- 


- followed by our colleges was as good as any in the world: 

- main consideration was to build a solid foundation on 
ich any edifice of specialised knowledge could be erected. 

> pernicious premium-pupil system was dying out; they 

uld pay the apprentice a living wage. 

jieut.-Comdr. C. F. JENKIN said that the scholarships 

uld be provided by the manufacturers,.who should take 

ader views and admit their responsibility for carrying on 
education of the boys after they left college. 

ir A. SELBY Bicer, of the Board of Education, welcomed 
scheme, and laid stress on the necessity of co-ordinating 
training with the use to which it would be put in after- 


ir WILFRID STOKES, President of the British Engineers’ 
ociation, gave hearty support to the scheme, which, he 
nted out, was evidently approved by the meeting. Out of 
26 members of the proposed committee, he saw that 11 
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would be manufacturers, and was quite content to leave 
details to the committee. | , 
> Sir Jonn WoLrFe Barry then moved the resolution appoint- 


-ing a committee representative of 21 engineering societies 


and associations, the Board of Education, the Headmasters’ 
Conference and Association, the Association of Technical In- 
stitutes, and Universities and Technical Colleges—26 in all, 
with power to add to their number—to initiate means to give 
effect to the principle of a Central Organisation. 

Dr. W. H. Hapow seconded the resolution, which was car- 
ried unanimously. 

Mr. A. H. D. Actann, former Minister of Education, after- 
wards stated that Mr. Fisher would probably very soon bring 
in a scheme of Government scholarships as a matter of 
urgency, involving an annual grant of £100,000 to schools, 
£100,000 for maintenance scholarships, and a still larger sum. 
for continuation scholarships at the universities. 


REVIEWS. 


By FREDERIC A. PARKHURST, 


Predetermination of Prices. 
Price 5s. 6d. net. 


M.B. London: Chapman & Hall, Ltd. 


The author deals with the fundamental factors which govern 
the possibility of determining true costs, and his treatise 1s - 
one of scientific commercial management and research. He 
describes largely foundry costs, but also deals with bis sub- 
ject generally, and in the preface states that he describes no. 
untried theories, but that each result has been thoroughly 
tested by actual use, and that nothing unproved has been 
recorded. 

Chapter I emphasises the importance of “absolute control | 
of all sources of information,” whether a simple system for 
a small business, or for one involving many departments and 
a large variety of products. He states truly that it is of no 
use to know when the job is finished that it ‘‘cost too much,” 
we want to know ‘the cost in advance.” A diagram show- 
ing the relation of true costs to profit and selling prices 1s 
interesting. : f 

Chapter II is a discussion of elements affecting true costs. 
The author deals with this in a very lugid manner, and the 
reviewer is pleased to see the importance he attaches, inter 
alia, to:—(1) Order groups, amongst which he deals with 
additions or betterments to buildings, plant, &c., or, in other 
words, increment of capital assets. The importance of this 
must be acknowledged inasmuch as capital charges and main- 
tenance are increased, therefore there is a corresponding ex- 
penditure to account for, a fact that may be overlooked in 
dealing with hourly rates, especially when capital charges 
are assessed at their valuation for the previous year ending. 
(2) Stores keeping and perpetual inventory. This is one of 
the important items in the managerial control of costing. 
The author's illustration—'' stores card '’—shows a perpetual ` 
balance, a danger limit, and the prices. The importance of 
price on a stores quantity card is in very many cases ignored; 
that it is a factor in true costing will be acknowledged when 
it is considered that the same class of goods may be pur- 
chased at different rates. hence, with the prices on the card, 
when one lot of goods is issued, the new rate 1s apparent 
for the purpose of recording the true cost of the material. 
(3) Bonus incentive. The author's remarks that the realisa- 
tion of maximum efficiency should be recognised by a remu- 
neration over and entirely separate from the prevailing rate 
of wages, will be admitted to be true. 

The diagrams are straightforward, but a number of them in 
this and subsequent chapters are on, folded sheets. In the 
reviewer’s opinion this is a mistake, as books of this nature 
are usually handed round, and folded sheets become torn and 
parts are eventually lost: itis far better to continue diagrams 
from page to page until the form is finished, and it is just 
as easily understood. Further, the reviewer is rather sur- 
prised that more advantage is not taken of loose-leaf books 
for columnar work, as on a single sheet the number of 
columns is limited, and the book is very often large and un- 
wieldy, whereas with the loose-leaf book columnar work is 
practically unlimited, and the cross additions can be shown 
on each page if required, byt it is usually only necessary to 
have total cross additions on the last page of the contmued 
form: moreover, quite a number of relative forms, .sum-. 
maries, &c., suitably sub-divided, can be kept in the one 
book, thus the data are centralised. 

Chapter III describes the elements entering into direct 
costs, and chapter IV analyses the rather intricate problem 
of indirect expense ®showing the use of various expense sym- 
bols in connection therewith. and discussing departmental ex- 
pense distribution. The section dealing with ‘‘ distribution of 
burden ” is decidedly interesting. In a section on ‘‘ Erroneous 
Methods of Distributing Indirect Expense,” the author 
describes methods adopted that are incorrect, and the curve, 
fig. 17, graphically illustrates the error existing in a flat-rate 
method of distributing burden. The concluding chapters are 
“ Recapitulation of Costs,” ‘‘ Estimating,” ‘‘ Profit and Rela- 
tively True Selling Prices,” all of which the author deals 
with in a highly instructive manner, and in his closing re- 
marks he states that we no longer associate lowest costs | 
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with least output in wages, but that modern striving for low 
costs under proper and scientific management pays the 
highest wage, and has resulted in the improvement in a 
marked degree of working conditions. 

The book will undoubtedly be a valuable addition to the 
managerial library, and the time taken in the study of this 
work will be time well spent by all interested in the scientific 
commercial arrangement of manufacturing undertakings, 
large or small.—J.C. P. 


Development and Equipment.”’ 
ing Co. Price 21s. net. 


The details of hydro-electric power development are treated 
in a masterly fashion, the data and illustrations referring 
chiefly to water-power practice in the United States of 
America. ` 

The volume commences with consideration of the factors 
which must be investigated before deciding whether a water- 
fall should be harnessed. The advantages of high-head falls 
over those of low heads are emphasised. 

Formulæ are given for the determination of horse power, 
and it 18 pointed out that when calculating power it is usual 
to take the weight of a cubic foot of water at 62} 1b. 
tropical countries, however, this is too much, because water 
at a temperature of 100 deg. F. weighs only 62.06 lb. 

It appears that in the States the power companies have two 
ways of charging. The first, called primary power, is a con- 
tract for supply all the year round, regardless of fluctuations 
of stream flow. The second, called secondary power, is 


London: Hill Publish- 


usually guaranteed for only nine months in the year, and 


the charge for this is, naturally, at a much lower rate. 

Diversity factor, defined as the ratio of the maximum con- 
nected load to the maximum station output, is stated to range 
from 1.5 to 2.0. 3 

Pipe Lines.—The diameter of the sinallest size pipe to 
deliver a given amount of power is that in which the loss of 
head in the pipe is 0.351 of the total head. Under the condi- 
tion of delivery of maximum power, such a pipe-line would 
give only 64.9 per cent., which is much too low for any 
condition, except where only a limited amount of power is 
required from a fall, and where the pipe line is very long. 
It is pointed. out how a pipe line may collapse inwards by a 
too rapid opening of the water-wheel gates, allowing the 
water column in the inclined section to accelerate rapidly and 
thus cause a separation of the lower portion from the upper 
and only slightly inclined portion, which cannot accelerate 
so quickly. 

The advantages of wooden stave pipes over steel plate pipes 
are stated to be :— (a) The low first cost, (b) ability to act as 
a heat insulator and prevent freezing, (c) not so subject to in- 
jury from settling or expansion and contraction, (d) can be 
quickly repaired with material easily obtained, (e) the friction 
loss 1s less than with steel, (f) the loss does not increase with 
time. (g) the materials of the pipe are light and easily trans- 
ported. The life of a stave pipe depends more on the dura- 
. bility of the timber than on the bonds. Only in rare jn- 
stances have bonds failed first. 

Dams.—The design and construction of dams are gone into 
very thoroughly, and they are stated to be of three types :— 
(1) The gravity dam, in which weight of material resists 
the water pressure, (2) the hoilow dam, having an inclined 
up-stream face, (3) the arch or cambered dam, which in plan 
is curved and acts as an arch. In this form the pressure 
of water is resisted by the arch action, and it is therefore 
necessary to have unyielding walls at each end to resist the 
stresses transmitted to them. An illustration is given of the 
Halligan arched dam, which is 62.3 ft. high at the crest of the 
as section, and 350 ft. long, the chord length being cnly 
334 ft. 

Water Wheels —Under the heading “Impulse Wheel or 
Pelton Wheel,” there is a discus8ion of various methods of 
regulation. Where constant speed is required, and changes 
in power delivered to the wheel must be quickly effected, a 
combination of needle-nozzle and of jet deflection is some- 
times emploved. A modification of the deflecting nozzle due 
to the Allis-Chalmers Co. is shown, this having its moving por- 
tion and centre of oscillation near the discharge end of the 


pipe. . 

The last chapter deals with speed regulation of water 
wheels and abnormal penstock pressures, and also gives very 
valuable information on such matters as (a) time periods of 
governors, (b) water hammer, (c) relief valves, (d) surge 
tanks, (e) pipe vents, (f) water wheel governors. 

There are occasional repetitions of statements, conclusions, 
and of the meanings of symbols, but this is done for the 
purpose of making any single chapter ®omplete in itself. 
Books of this character are seldom read through consecu- 
tively, and it wastes the reader's time and patience to search 
through other parts of a book for meanings.—E. K.S. | 


New South Wales Collieries—The Government of New 
South Wales has commandeered all the coal mines in the State ; 
10 mines are being worked and have been manned through the 
National Service Bureau, which was opened for the enrolment of 
voluntary labour at the end of August. 
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NEW PATENTS APPLIED FOR, 1917, 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messes. W. P. Tuonrsox & Ca 
Electrical Patent Agents, 285, High Holborn, London, WC, an ; 
Liverpool and Bradford. 


P. Btsacke anp Merz & McLELLAN. 
15,010. ‘‘ Sparking-plugs."” J. E. Barrows. October 17th. 
15,040. “Electric adapters, &c.'" N. McLean. October 17th. 


15,069. “ Sparking plugs for internal-combustion engines." L. S, Gar 
October 17th. ; 


15,076. ‘* Grids for storage batteries.” 
B. pe Q. Quincey. 
15,097. *“ Electric furnaces 
Romanes. October 18th. - 
15,111. “ Boxes and switches of electrical fuses." 
Doxovixn § L. F. Doucrass. 
15,172. S. Cuirrorp. October 19th. 


15,176. “ Insulations for high-tension electric instrument transformer, . « 
applicable to electric-circuit protective gears.” 


October 16th. 


E. F. Asem & A. J. dow = 
October 17th. 


for smelting and refining sel” j> 


G. O. Doxovas, F È 
October 18th. 


* Electric lamp.” 


C. S. Sarrar. October 12- 


15,204. “ Machine sw@ching telephone system.” F. R. McBern, L. Pas 


KOWSKY & Western ELectRIC Co. 
15,205. 


October 19th, 
“ Electric connections.” W. H. Epwarps & H. Less. Oce 


“ Electrically-heated soldering iron.” E. Caxerva. 


15,213. “ Sparking plugs for internal-combustion engines.” 
October 19th. ' 


15,214. 
15,219. 
15,228. 
APPAREILLAGE. 


October 18) 
F. L. Ver 


“ Electric lamps.” W. A. S. HELLYAR. 
“ Electrical fittings.” 
“Electric time relays.’ 
October 19th. 


October 19th. 
October 19th, 
A. ENGLEHARD & Soc, Attorney 


L, MILNE. 


’ 
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PUBLISHED SPECIFICATIONS. 


\ 


The numbers in parentheses are those under which the specifications wii 
printed and abridged, and all subsequent proceedings will be taken. 


1916. 
5,319. Construction OF SPrarKING PirUwucs. V. 
(100,482.) 
` 9,172. DIFFERENTIAL BEVEL GEARING FOR USE IN ELECTROMECHANICAL Vaks 
SPEED MECHANISM. 
29th, 1916. 


Pons. 


Mar lgh, ii 


; J. G. P. Thomas & Thomas Transmission, Ltd. 

(109,816.) 
9,263. ELrectric REGULATORS or Rueostats. 

sad June 30th, 1916. (109,818.) 

3,429. ELECTRIC GENERATOR Lamps. H. R. van Deventer. Septemb: l- 
1918. (109,826) E 

13,488. AvToMaTIC TELEPHONE SYSTEMS. 
and B. B. Johnson. September 22nd, 1916. (109,829.) 

13,489. Auromatic TELEPHONE Systems. Relay Automatic Telephor | 
F. M. Ward, L. C. Bygrave & H. J. Herink. Se 
of addition not granted.) (109,830.) 

13,725. Comspinep Switch ann Pitc Boxes vor Exectric Cracerts. ISo 
September 27th, 1916. (109,842.) 

13,754. Execrric COOKING AND 
September 27th, 1916. 

13,812. 
(109,847.) 

14,629. Macneric Separators. A. F. Hallimond & W. G. Fletcher. o> 
14th, 1916. (Cognate application, 5,054/17.) 

15,213. MINE SIGNALLING APPARATUS, 
26th, 1916. (109,862.) 

15,607. Evectric Fuses. H. H. Baker. November Ist, 1916. 06€ 

15,688. Wire StTR&TCHING DEVICES. l 
November 2nd, 1916. 

15,692. 


. 


Vickers, Ltd, & R L > 


Relay Automatic Telephe~ - 


September 22nd, 1916. F. 


LIKE Hxyatinc APPARATUS. A. F. be 
(109,844.) 


Evectromacnetic ENcine. E. Bachelet. September Mb, i 


(109,857.) 
R. W. Hall & D. Pearse. O’ 


J. S. Withers (C. J. H. Per 
(109,869.) 

COMPOSITIONS OF MATTER, AND PROCESSES FOR MAKING SaNi. | 
Liebmann. November 2nd, 1916. (109.870.) 

15,781. Prorgcrive Devices For Exectrric Cmevits. British T~: 
Houston Co. (General Electric Co., U.S.A.) November 4th, 1916 i*^ 
16,695. Exvectric SicĒNaLLiNnG. H. Green. November 2nd, 1916. i" 
16,969. ELECTRICALLY-OPERATED BELLS.¢ Sterling Telephone & Electre t- 

F. G. Bell. November 27th, 1916. (109,889) — - 
17,011. CONTROLLING APPARATUS FOR ELectric Morors. H. V. Jams- i 
ember 27th, 1916. (109,890.) 
17,838. Butkukap Guano. R. W. Sambidge. 
18,324. Distrisction Boarps FOR Avromosneg Vences. Sor. Am ' 
V'Eclairage Electrique des Vehicules. January Qst, 1916. (108,68. 
18,460. Portare ErectRic Hoistino Gerar por DiscHarGING Baars 7 
R. J. Davies-Coller. Decemb - 


December 12th, 1916. 98” 


SHIPS, AND FOR ANALOGOUS PURPOSES. 


1916. (109,904.) 


| 1917. | 
502. Evecrric Contro.ters. British Thomson-Houston Co. (Genes. 
tric Co., U.S.A.) January 10th, 1917. (109,910.) 
2,940. TRANSMISSION OF SOUND OR LIKE IMPULSES. 
12th, 1916. (106,268.) ve 
6,952. Conversion oF ELectRiC Currenrs sy Meaxs OF n 
RectifiRRS Fep with PoLvenase Currants. Brown, Boveri et Cie. A 
May 18th, 1916. 
7.957. 
(108,467..) 


j 


R. A. Fessenden ` 


(106,999.) ; apt 
‘Ecectric Srark-cap Protective Devices. G. Giles. June © 


14,884. ‘‘ Magnetophones and alternating-current electric generators t 
oscillating fields.” F. T. Cuapman. October 15th. 

14,893. “ Portable electric grinder.” A. H. Steen & L. W. Wins 
October 15th. 

14,896. “Sparking plugs." W. H. Pease. October 15th. z 

14,899. “ Sparking plugs.” A. E. Lamkin. October 15th. Í 

14,908. " Electromagnetic friction clutches for- driving and changeswe 
penr for motor vehicles, &c.” Mexco-ELua Synpicate & G. Pouard. Ges. | 

14,918. “ Electric lamp fittings.” A. J. Bonners. October 15th, S 

14,932. “ Electrically-heated steel furnaces.” J. L. Drxos. October 1}: = 
(U.S.A., October 14th, 1916.) g mt 
. 14,933. “ Electric steel furnaces.” J. L. Dixon. October With. sa | 
October 14th, 1916.) ao 

14,936. ‘ Electric switches, &c.” P. L. Tero. October Lith. I 

14,969. “ Magnetically-operated devices for contact making, indicating, o f- 
registering.” P. W. PauL. October 16th. . 

14,976. ‘* Controlling X-ray tubes.” F. D. Owen-Kinc & G. Pma. œ |” 
ber 16th. : 

14,981. ‘* Continuous-current dynamos.’’ F. KEeSSELRING. October Jeh Me 

14,991. “ Electric accumulators.” H. F. Jorr. October 16th, 

14.992. *‘ Troughs for electric cables, &c.’" CAaLLENDER's Caste & Coss. 
Tion Co. axb F. E. WorpseLL. October 16th. 

14,999. ‘* Protective devices for electrical cables or cable systems.” F ; 
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CO-OPERATIVE TRADE ABROAD. 


We have on several occasions referred to the nr- 
quiry that was made a short time ago by the Ameri- | 
can Federal Trade Commission into the subject ot 
co-operation in the American export trade. Some 
of the evidence given was distinctly interesting from 
the electrical standpoint, inasmuch as it set out 
somewhat fully the measures taken by present 
enemy industrial organisations for working their 
way into foreign markets by fair means or by foul. It 
will be remembered that the anti-trust legislation of 
the States was held to bar the way to co-operative 
action by American manufacturers in such a matter. 
It is hardly likely that this handicap will be allowed 
long to continue, and proposals for removing it 
have, we believe, already exercised the minds of 
American legislators. A complete copy of the 
report of the Commission is now in possession ot 
the British Department of Commercial Intelligence. 
and we have no doubt that our electrical manufac- 
turers and those representing their organised asso- 
ciations will find it politic to study the document. 
It is recognised that the United States is becominy 
less and less an agricultural country, and more and 
more an industrial one, and in order to be prepared 
to take a larger place in industrial exportation it is 
necessary that the world situation, and the organised 
and other practices of other exporting peoples. 
should be comprehensively studied. This is done in 
detail in the report. The competitive conditions as 
they have prevailed im the past, and up against 
which American traders have found themselves, are 
examined, and naturally a good deal of attention is 
devoted to the German Cartels, and the big financia! 
and industrial organisations of Germany and other 
countries which are found to have assisted their 
efforts to secure foreign trade receive a good deal 
of attention. Not without special reason the com- 
petitive conditions in South American trade, vast 
potential markets for decades to come, where Ger- 
man influence, once fostered with such characteristic 
measures of ‘‘ penetration,” is now on the wane, 
and where naturally the United States’ traders hope 
for greater things than have been hitherto experi- | 
enced, have, of course, not been overlooked. But 
the report goes further than this, for it deals with 
a number of special industries individually, and dis- 
cusses the operations of foreign combinations estab- 
lished by them, and the possibility of forming Amen- 
can export combinations to assist these particular 
industries. Among these specialised lines are elec- 
trical manufactures, machinery and rolling stock. 
blast furnace and rolling-mill products, chemicals, 
textiles, and so forth. The principal conclusion that 
is arrived at seems to be that legislative measures 
must be passed clearing away effectively the present 
doubts concerning the legality of co-operation 
abroad on the part of American firms. When this 
has been effected, it is believed, American exporters 
will be enabled to compete in foreign markets on 
more nearly equal terms with foreign competitors. - 
There is no reason to doubt that after the war the 
States will be a larger sharer in the export business 
of the world. For some years undoubtedly there 
will be ample room for us all, so immense 1s the 
mountain of arrears that is accumulating every- 
where, and so yast will be the needs for reconstruc- 
tion or rehabilitation, but we all recognise that a 
great change has come over the. face of industrial 


manufacturing throughout the entire world. That 
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being so, we hope that the conclusions of the 
American Federal Commission, made after so 
complete a study of the whole subject, in favour 
of co-operative action will be regarded as an 
additional signpost, for the attention of the 
British manufacturer. The disposition among 
our firms to come together, consolidating 
scattered smaller forces, unifying, and thus making 
more economical and efficient, their selling 
organisations, is a very satisfactory feature of the 
industry to-day. Such measures are necessary in 
order that our means may be in readiness for imme- 
diate operation directly the more propitious times are 
upon us.: We publish on another page to-day some 
information concerning consolidation efforts made 
during the war in Germany, though we know that 
there has been a strong feeling among traders in 
some departments of industry there is opposition to 
the movement. Yet we must recognise such consoli- 
dation as an accomplished fact, and that these organi- 
sations Will endeavour for all they are worth, pro- 
bably with some of the familar methods of the 
past, and with others which they consider more 
suited to enable them to surmount the difficulties 
consequent upon the antipathy of the greater part 
of the world, to secure a position ‘of strength. As 
manufacturing peoples, no doubt they will have 
their place to fill in world economy. What 4s 
needed is that, while there is time, British manufac- 
turers shall take far-sighted action to secure their 
own position when they come up against the organi- 
sations of other countries. Representatives of our 
Department of Commercial Intelligence have spoken 
with no uncertain voice on the subject at recently- 
held meetings at Birmingham, and on Tuesday last 
at the Engineers’: Club at Manchester. We do not 
know how they could conscientiously do otherwise 
in presence of all the information that is in their 
possession in American and German reports. 

The merchants have uttered protests, but possibly 
they have not had an opportunity of considering the 
facts of this important changing world situation. 
As we have said before, they will still have their 
own place to fill as importers and exporters; for 
many things they cannot be dispensed with now any 
more than in the past, but they must recognise that 
with the shaping of new industrial policy, the mer- 
chant interest cannot prevent the crying necessity 
for manufacturers to adopt large specialised mea- 
sures for bringing into British manufacturing 
works the business that the world has to offer. 
Much of such trade, in the engineering world at 
any rate, may fall away from us if the manufac- 
turer who knows his goods and can best approach 
his technical buyer is to restrict his co-operative or 
combination efforts in order to allow the mer- 
chants too free a field for action. We have no 
desire to question the patriotism of merchants as a 
class—they have done vast good for British trade; 
but we must not shut our eyes to the changes that 
have overcome, and are overcoming, industrial 
affairs in practically all countries. If the merchant 
were to become as purely British as he can be, and 
were to act in co-operation with the manufacturers 
in some way, we do not see why advantage should 
not be taken of his lengthy and specialised experi- 
ence of the world markets. Is it impossible for 
these two valuable forces to run in harness for the 
industrial benefit of the nation, assisting the nation 
back to prosperity, and finding work for millions? 

The manufacturers in the future will undoubtedly 
be out to get business for themselves far more 
than they have been in the past, and, if the 
‘Government sees that the world-wide co-opera- 
tive movement is the right way in which they can 
be better prepared effectively to meet the coming 
situation, we do not see why its spokesmen should 
not say so emphatically, and at so important a 
British manufacturing centre as Birmingham. Were 


they to remain silent in the presence of so man 

very clear signs on their horizon, they would ment 
the condemnation of industry, however much they 
received the commendation of the merchant. Is the 
duty of the Government trade representatives to be 
limited to the collection of information, and are 
they to be precluded from drawing inferences from 
that information? Heaven forbid! We have 
preached co-operative effort in these pages too long 
to regard the Government policy as a mistake. Our 
counsel has rested upon a good foundation, as pre- 
sent-day movements fully prove. Objections based 
upon personal and selfish interests, legitimate as 
those interests are in business, will hardly carry 
weight with a Government which is laying its plans 
for future prosperity, any more than they do with us. 


THE recent report of the Sub- 
The Engineer Committee of the Conjoint Board 
and Agriculture. of Scientific Societies on the appli- 
cation of Science to Agriculture is 
a most welcome indication of the extended interest 
which is being taken in this very important subject. 
It may be’remembered that the Conjoint Board of 
Scientific Societies was formed last year at the in- 
stance of the Council of the Royal Society, mainly 
with a view to promoting the application of science 
to industry; its membership includes representatives 
of 27 prominent societies, which the President of the 
Royal Society as ex oficio Chairman. Needless to 
add, it is a matter for congratulation that amongst 
the very numerous matters which might claim the 
attention of the Board, the pressing—nay, vital 
necessity of reorganising British s agricultural 
methods on scientific lines, has received immediate 
attention. 

The Sub-Committee was constituted specifically 
“to inquire into and report upon the work at pre- 
sent in progress on the application of science to 
agriculture, and to make such recommendations as 
they think fit, with a view to promoting the applica- 
tion of engineering to this subject,” and its report, 
which we reprint elsewhere in our pages, will make 
pleasant reading for electrical engineers. It is 
noteworthy that the report is apparently the work 
of an engineering sub-committee, comprising Sir 
John Snell, Messrs. A. E. L. Chorlton, F. S. Court- 
ney, and J. Nugent Harris, appointed by the parent 
Sub-Committee. 

The Sub-Committee found—as we ourselves and 
others have also done—that certain fundamental data 
were lacking, and ‘‘that there appeared to be no 
Government Department or organisation which pos- 
sessed this information’’; but with the assistance 
of the Agricultural Organisation Society, it is now 
in a fair way to secure ‘‘ valuable data on which to 
build practical estimates of the power required and 
costs of operation, and to compare the relative ad- 
vantages and costs of steanr or internal combustion 
machines and electrically-operated machines.’’ The 
Sub-Committee states its emphatic belief in the great 
future which awaits the development of electrical 
applications to agriculture in this country; its belie! 
that electric power can be distributed to farms at 
prices which would pay the farmer; its appreciation 
of the simplicity of electric propulsion for ploughing 
and other operations, and of utilising a form of 
power whose source does not involve importation 
of fuel, &c.. The subject of electroculture receive: 
a passing reference, and, finally, it is recommended 
that an electric tractor, and possibly other agricu!. 
tural machines, should be designed, constructed. 
and tested by experienced agricultural and electrical 
engineers; to this end the Conjoint Board last 
month unanimously recommended the Board of 
Agriculture to grant the necessary funds, and tc 
appoint its Agricultural Sub-Committee as an Exe- 
cutive Committee to superintend the work. So 
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much for the report, the findings of which amply 
confirm opinions expressed by ourselves in these 
columns during the past few years, and are the more 
interesting because the Sub-Committee is represen- 
tative of ‘‘ engineering ”’ as distingutshed from elec- 
tricity supply. i 
An independent and essentially advisory body 
such as the Conjoint Board of Scientific Societies 
_ can render inestimable service in shaping the future 
. of British agriculture along economic lines. With 
` all due ‘respect to our agricultural experts, it is 
_ abundantly evident that the basic question of making 
_ the land produce the nation’s food at the cheapest 
_ possible cost has still to be answered, and the general 
policy to be pursued in regard thereto to be defined. 
=- This this may involve a complete transformation 
of agricultural methods is a foregone conclusion, 
for if farming 1s to be no more a hobby, as in the 
past, but is to become in truth the master-key indus- 
try that it should be, then the co-operation of the 
engineer, the chemist, and the business organiser 
‘will be indispensable, efficiency will necessarily be 
the order of the day, and efficiency means machinery 
and, if necessary, methods adapted to the use of 
machinery, instead of the reverse. A general sur- 
vey and pronouncement on the primary factors 
essential to the development of our agricultural in- 
dustry to meet the needs of the nation is badly 
needed, and would lay the foundation for successful 
progress; and, having in view the necessarily scien- 
tific nature of such development, it appears to us 
that the Conjoint Board, with its independent stand- 
ing, could well undertake this work, which would 
in effect co-ordinate the various efforts towards the 
- industrial reconstruction of agriculture. 

The problem is no mean one; it amounts roughly 
to the trebling—if that be possible—of the output 
of our farms with the minimum of additional labour, 
and, of course, presupposes the use of machinery 
wherever possible. It is mainly an engineering 
‘problem. 
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RESEARCH ORGANISATION. 
"By D. ROSS KENNEDY. 


. . . There seems to be room in the industrial world for three 
methods of financing research. There is research which the indi- 
vidual firm finds it remunerative to undertake at its own expense. 
Secondly, there is research which is financed on a co-operative 
basis ; and, lastly, there is research which must be financed by the 
State if it is to be done at all. 

Is any distinction in kind to be drawn between these three 
classes of research which would justify this difference of treat- 
ment? (Page 16.) 

We have given considerable thought during this year to the 
question of encouraging inventors. The problem is undoubtedly 
one of great importance, but it is also one of great difficulty. 
(Page 42.) 

(Report of the Advisory Council on Scientific and Industrial 

Research, 1916-17.) ` 


For the answer to the question in the first quotation, the 


Advisory Council has sought in the correct direction, and | 


concludes that the third class is to be identified by the 
fundamental character of its results; and, in keeping with 
the general tenor of the report, it is fundamental scientific 
research which is to be so distinguished. 

But if practical research be substituted for scientific 
research, then a much more appropriate distinction will be 
provided, and, at the same time, a solution will be given to 
he difficult problem in the second quotation. Practical 
‘esearch is the one which should form the third class, and 
s one which requires State aid to a far greater degree than 
iny other class of research work. 

The neglect of practical research in the proposed research 
rganisation is to be explained by the fact that the 
rganisers believe that 

It has been the co-operation of progressive industry with science 
vhich has led to the practical application of the results obtained 
n the laboratories of scientific men. . 

This is not the case; at least, not in the engineering 
ndustry, where the practical application of the results of 
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scientific research is due to practical research, which forms 
the true link between science and industry. 
When the scientific research has been successfully 
accomplished, it still remains to devise means whereby the 
results of the investigation may be usefully employed for 
the benefit of civilisation, and so the inventor takes up the 
task, and by means of practical research guides the issue of 
scientific research into a channel of industrial utility. And 
it is by practical research that the industrial design of an 
invention is evolved and the lines are indicated along which 
the intlustrial production must proceed to be commercially 
efficient. Before “ progressive industry ” will consider the” 
merits of an invention, in a great many cases the inventor 


has to carry through this work. 


The Trade Research Associations advocated in the 
Report will be of very little help to the individual inventor. 
Large engineering establishments have, as a rule, inventors 
on their staffs, and although facilities gxist for conducting 
practical research to the highest degree, these are, unfortu- 
nately, utilised on a small scale only for improvements in 
design. Manufacturers have the reputation, and not 
without cause, of discouraging inventors with Tepa 
revolutionary ideas. There is some reason, however, for. 
this reactionary attitude from the point of view of the 
manufacturer who has sunk large sums of money iu the 
development and production of a standard article, which to 
a great extent would be lost if drastic changes were effected. 

There is little need to enumerate the many engineering 
inventions which have helped to build up our civilisation, 
and which were due to the tenacity of purpose of a private 
inventor struggling against adverse circumstances of a 
nature quite apart from the problems of practical research, 
on which his every effort should have been concentrated. 
Having proved the worth of his invéhtion, the inventor 
sinks into obscurity, whilst the organisers of industry reap 
the benefit. On the other hand, successful workers in 
scientific research have their labours amply rewarded, and 
their fame lives for ever in the text- books. 

Scientific research has always been the child of fortune, 
reared in the elaborate laboratory of an educational insti- 
tution ; its development carefully fostered by indulgent 
professors, free from mental distractions caused by financial 
embarrassments, and with numerous assistants paying for- 
the honour of participating inthe work. And now scientific 
research is provided with an affluent State apartment, wears 
a massive gold albert, and has industry for its valet. . 

Practical research has never been a favourite in the 
educational institution—due, no doubt, to the fact that 
practical experience and technical skill are necessary to its 
development. The garret, cellar, or outhouse has been its 
normal environment, and it has only enjoyed spasmodic opu- 
lence when adopted by wealthy experimenters or inventors 
with adequate financial support, exceptions which only go to 
prove to what extent the inherent strength of practical 
research could be developed if it enjoyed the same, or even 
a part of the, prosperity that is thrust upon scientific research. 

If the private inventor is still to struggle on with the 
scope for practical research restricted, and its growth stunted 
for lack of suitable nourishment, then the period which 
elapses between successful scientific research and its practical 
application to industry will still be unnecessarily prolonged. 
Instances could be multiplied where well-known present- 
day productions of the engineering industry have been years 
in the process of practical research. whereas if similar 
facilities had existed as for scientific research their bene- 
ficial effects would have been enjoyed much earlier. 

Is the internal-combustion turbine to languish for years 
like the steam turbine, until the accidental advent of an 
inventor possessed of the rare combination of engineering 
genius, independent financial means, and enthusiasm for 
work, proves its practicability, ? 

If less time be lost between the completion of the 
scientific investigation and the ultimate development of an 
industrial production through practical research, then, in- 
stead of labour waiting on industry, industry would be 
seeking labour, wherein lies the solution of some perplexing 
problems facing labour and finance. 

In the light of an experience of upwards of ten years in 
practical research work, electrical and mechanical, the sug- 
gestion cannot be accepted that the industrial research for 
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which facilities are being provided is synonymous with 
practical research. Truly, on page 43 of the Report, an 
indirect reference is made to practical research :— 

In suitable cases the Department are also prepared to consider 
applications for assistance towards researches necessary to perfect 
for commercial use patented or protected inventions or processes. 

But where is the organisation necessary for efficiently 
applying the assistance ¢ 

To the practical research worker, the experimental work- 
shop is the equivalent to the scientific research-worker’s 
laboratory. Scientitic laboratories abound throughout’ the 
eduntry. The organisation for practical research should 
provide for the establishment of experimental workshops in 
suitable centres. Where training workshops exist in 
technical. colleges and universities, they should be thrown 
open to the practical research worker, and organised as 
much for his benefit as for the scholars’. The worker in 
practical research would then enjoy the same opportunities 
as the professors, and could command free assistance from 
students, whilst the practical experience the students would 
obtain would bea valuableaddition totheir technical training. 

The organisation of experimental workshops would also 
require to include paid assistance, and for this purpose it 
would not be feasible to employ the staff which has been 
organised for scientific research. It is only in exceptional 
cases that scientific abilities are combined with engineering 
skill. The ability to produce scientific research of a high 

character is seldom accompanied by the training, skill, and 
engineering insight, coupled with genius for design, which 
successful practical research calls for. 


The investigator who works alone on practical research | 


must be highly accomplished in the mechanical arts. He 
must have the combined experience of the designer, pattern 
maker, turner, fitter, and tester, and he must algo have 
experience in adapting existing material to the construction 
of apparatus for making preliminary tests, and be capable 
of appreciating the results of these tests. ‘The scheme for 
scientific research indicates that provision. is to be made to 
include the. worker. in the organisation, but, from the above, 
it will be seen that practical research affords the better 
opportunities for the co-operation of skilled labour. The 
skilled workman can understand and appreciate practical 
investigation, but how would a worker, say, with experience 
in constructing electric generators, participate beneficially in 
the scientific investigation of the hysteresis loss in magnetic 
material and the determination of the magnetisation 
curves? On the other hand, the ¢go-operation of this worker 


would be invaluable in practical research work such as is | 


necessary to develop, say, the Homopolar electric generator. 
In the organisation of the-experimental workshop the neces- 
sary skilled labour would be included as paid assistance. 

In addition to financial assistance and the establishment 
of experimental workshops, a central technical advisory 
office is essential to practical research organisation. 
inventions are delayed in development, and others lost 
altogether, through the inventor’s lack of technical training, 
and often the practical research fails for want of correct 
design. A propery organised technical .advisory office 
would afford assistance in the necessary calculations 
and design for experimental models, and thus, in many 
cases, relieve practical research from the burden of an 
injurious handicap. 5 

When the organisation of the present scheme is extended 
‘to include some such. organisation for practical research as 


outlined above, then the results of scientific investigation 


will be systematically analysed and tested for their industrial 
destination with a minimum of delay, and then organised 
research will achieve its object and its innovation be 
justified. 


BRITISH STANDARDS FOR ELECTRICAL 
MACHINERY. 


Tue revised “ British Standardisation Rules for Electrical 
Machinery” (excluding motors for traction purposes), 
No. 72 —1917, issued by the British Engineering Standards 
Committee, and dated September, 1917, present several in- 
teresting departures from what has been the Committee’s 
standard practice. The new format of the rules—octavo, 


Many 


printed on both sides of the paper—will at once commend 
itself to those who have occasion to consult its pages, whose 
numbers, moreover, will be greatly increased by the welcome 
reduction of the price from 10s. 6d. to 1s., made possible 
by the Government contribution to the funds of the Com- 
mittee. The announcements that all the specifications will 
in future be issued in this form and at this price, and that 
translations into foreign languages will shortly be ready for 
issue, are also very satisfactory, and bear witness to the pro- 
gressive spirit by which the Committee is animated. 

In our issues of December 10th and 24th, 1915, we 
reviewed at some length the specification No. 72 dated 
October, 1915, of which the present issue is the first revi- 
sion. We, therefore, need only refer to the changes which 
have been made, as the result of a conference with the 
Standards Committee of the American Institute of 
Electrical Engineers in March, 1916, at which the 
British Committee was represented by Mr. le Maistre, 
the secretary. 

An introduction has been provided setting forth the 
object of the Rules and explainipg their use, and the 


_ Appendix giving instiuctions as to the information that 


should be furnished when inquiring about or ordering 
electrical machines has been made Section I. 

The standard pressures for motors are now placed with 
the standard frequency and phases in Section III, and 
include 460 volts. The “ types ” of generators and motors 
have been revised, “open” being replaced by “open 
pedestal” and “open end-bracket,” “ protected ” being 
more fully defined, and “ enclosed ventilated ” being sul- 
stituted for “‘ semi-enclosed,” while the maximum area of 
the apertures in the perforated covers is increased from 
| to4sq.in. The next noteworthy alteration is the permis- 
sion (Clause 68, formerly Clause 57) to ascertain the 
temperature of shunt or separately-excited field coils by 
thermometer if it can be shown that the temperature a 
determined by the resistance method would not have exceeded 
the permissible limit—subject, as before, to a penalty of 
5° C. A large part of Section IX (now Section X) dealing 
with the use of embedded temperature detectors is cut out, 
without materially affecting the requirements. 

Considerable changes have been made in Section XIII on 
“ Excess Current and Torque Tests” (formerly Section XII, 
“Tests for Mechanical Strength and Stalling Torque”. 
The excess current test for machines with “ continuous ” 
rating is reduced from 100 to 50 per cent.* The stalling- 
torque test for induction motors so rated is not to apply & 
machines of abnormally low speeds or high frequencies, am 
consequently low power factor. Shunt motors for inter- 
mittent service are exempted from the requirement that 
they shall exert a starting torque on test 100 per cent. in 
excess of the value corresponding to their rating. 

The table of high-pressure tests on dielectrics has been 
radically amended : all machines above 1 H.P. are to b 
tested with twice rated pressure + 1,000 volts. Fo 
separately excited rotating field windings the maximum te 
pressure is fixed at 3,500 volts. A special test (Clause 9) 
is prescribed for a machine which has been out of servie 
for some time—namely, 75 per cent. of the pressure appli! 
to a new machine. Current and pressure transformers ar 
omitted from the table, being covered in another Specifa- 
tion. The stipulation that the insulation resistance shal’ 
not be less than 1 megohm is removed. The complicate! 
alternative “ Duration of High-Pressure’ Test” (wl! 
Clause 83) has been dropped, leaving one minute’s ele- 
trification as the only standard ; old Clause 84, relating t 
“ Discharge During Test,” has also gone. 

A new item to be stated on the rating plate of s 


‘induction motor is the rotor current. 


We may add that in many places verbal alterations hav 
been made, which clarify the style without affecting th 
sense of the text. It is interesting to note that the rath: 
ugly I.E.C. symbol for -kilowatt (kW) employed in th 
previous edition has been replaced by the form KW. As: 
whole, the new style of specification represents a ve! 


_ marked improvement on its predecessors, which, owing t 


the mode of binding, the large pages, and the comparative!’ 
enoynous bulk and weight, were by no means conveniet: 
to handle. The new edition weighs 3} oz.—the old om. 
17 02. 
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ASSOCIATION OF MUNICIPAL ELECTRICAL 
ENGINEERS (UNION OF SOUTH AFRICA). 


THe second annual Convention of the Association of 
Municipal Electrical Engineers (Union of South Africa) 
was held at Durban from August 27th to September Ist, 
and was attended by members and Councillors from the 
various parts of the Union. 
| An official welcome was given to the Association on the 
' opening day by the Mayor of Durban, after which the 
annual general meeting was held for the election. of officers 
and the transaction of business. 

Mr. John Roberts (Durban) was elected president, and 
Mr. B. Sankey (Port Elizabeth) vice-president. 

The members of Council elected were :—Col. Dobson, 
D.8.0. (Johannesburg), past president ; Mr. T. Wolley-Dodd 
(Pretoria), Mr. W. Bellad-Ellis (Queenstown), Mr. T. Jagger 
(Ladysmith), and Mr. G. A. Stewart (Bloemfontein). 
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On Wednesday a visit was paid to Pietermaritzburg, 
where, at the invitation of the Mayor, members were enter- 
tained to lunch.. A very interesting lecture was given 
during the day by Mr. J. W. Kirkland, of Johannesburg, 
on “ Railway Electrification ” ; the basis of the lecture was 
the Chicago, Milwaukee and St.. Paul Railway of America, 
the aim of the lecture being to show how electrification 
could be advantageously adopted in South Africa. 

On Thursday a paper on “ Standardisation” was read by 
Mr. John Roberts, and the discussion led to some important 
recommendations being arrived at for submission to the 
South African Standards Committee now sitting in Johan- 
nesburg. a 

In the evening, on the invitation of the engineering 
section of the Natal Society for the Advancement of Science 
and Art, the members of the Convention attended the first 
annual dinner of' that society, and there were about one 
hundred present. | 

On Friday further discussion took place on “ Tariffs,” 
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A. 8. Munro R. A. Stoker G. H. Swimgler C. J. Everatt P. J. Gold 
(Pietermaritzburg). (Kroonstad). Cape Town). (Johannesburg). (Cape Town). tBenoni). ‘ 
Member of Council. . Member of Council. 
T. Miller Councillor Gilbert H. Brittle T. Jagger Councillor Francis Conncillor Hudson M. McDonough G. A. Stewart Councillor Payne 
(Harrismith). (Harrismith). (Cradock). (Ladysmith). (Bethlehem). Port Elizabeth). (Bethlehem). + (Bloemfontein). (Durban). 
Hon. Sec. & Treas. Mem. of Council. Mem. of Council. President. Vice-president. Mem. of Council. ` l 
Coun. Crawford E. Poole T. Wolley-Dodd Col. Dobson, D.S.O. John Roberts B. Sankey W. Bellad-Ellis Coun. Birschoff W. H. Blatchford 
(Durban). (Pretoria). (Johannesburg). (Durban). (Port Elizabeth). (Queenstown). (Pretoria), — (Greytown). 
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MEMBERS AND DELEGATES AT THE SECOND ANNUAL CONVENTION OF THE ASSOCIATION OF MUNICIPAL ELECTRICAL 
ENGINEERS (S.A.), HELD AT DURBAN, AUGUST 27TH TO SEPTEMBER IsT, 1917. 


Mr. E. Poole (Durban) was elected secretary and treasurer. 
It was resolved to hold the next Convention at Port 
Elizabeth. 3 | 

„Àb the conclusion of the business meeting, the Mayor 
gave an official luncheon to the members at the Royal 
Hotel, and in the afternoon a visit was paid to the soap 
works of Messrs. Lever Bros. | : 

On Tuesday the president delivered his address, after 

Which an interesting discussion took place on Mr. John 
Roberta’s paper on “ Tariffs,” which was held over from the 
previous Convention. In the afternoon visits were paid to 
the electric power station at: Durban, the tramway depart- 
ment, and the municipal telephone exchange. In the 
Nene: by invitation of the engineering section of the 
ot Society for the Advancement of Science and Art, 
Peta attended a meeting at which a paper on “ Muni- 
b IF Electrical Undertakings in South Africa ” was given 
A r. E. Poole, assistant electrical engineer to the Durban 

rporation.® o 
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and important resolutions were adopted for circulation 
amongst all South African municipalities. The appro- 
priation of net profits from undertakings for the relief of 
rates was very strongly condemned. | 

The next paper was by Mr. E. J. Hamlin on “The 
Design, Operation and Management of Small Electric 
Power Stations.” 

The Convention closed with appreciative remarks by 
the various Councillors of the municipalities represented, 
who spoke: of the great help the Convention had been to 
them. | : 


Address by Mr. John Roberts, President. 


(Abstract.) | i 
We must place on record the satisfaction we must all feel 
at the very worthy part played in the sphere of military 
affairs by our past president, Lieut.-Col. Dobson, who 15 
months ago left for German East Africa in charge of a regi- 
ment of pioneers of his own raising, and who, after about 
six months’ service in the field, returned crowned with 
honours and his present high rank. It must reflect credit on 
us as his colleagues that our past president should have 
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demonstrated so well the usefulness of the electrical engineer 
in modern warfare, and we thank: him accordingly; and con- 
gratulate him heartily on an achievement which he will 
probably rank higher during the rest of his career than anv- 
thing else he has done. | 

When the war is over the engineer, and particularly the 
electrical engineer, will be looked to to pertorm the many 
and much-needed tasks of reconstruction to make good the 
fearful devastation which has been brought about. New , 
schemes of development, particularly in the Colonies, are 
completely arrested until the war is over. In our own coun- 
try the Rand Water Loard has postponed a gigantic scheme 
to carry water from the Vaal to the Rand. The Johantesburg 
municipal electrical scheme has two large turbines to install 
which cannot be delivered. The Capetown Municipality bas 
a large water as well as a sewerage scheme in abeyance. 
Pietermaritzburg has hung up large extensions to its elec- 
tricity undertaking. In Durban large projects for the estab- 
lishment of industries, such as cement and soap making, were 
postponed when war broke out. 

A committee of technical experts has been appointed to 
study the possibilities of new industries in South Africa, with 
Mr. Bernard Price, chief engineer of the Victoria. Falls Power 
Co., as the chairman. I aim sure that great good will result 
frao that conmuittee’s labours, for the possibilities are tre- 
mendous. 

Tbe work of the electrical engineer is bound to be inti- 
mately associated with the development of South Africa. The 
day is not far distant in England when the generation of 
power will be done in maminoth stations, and the small towns 
will give up their small, inefħücient stations. But in South 
Africa it will be inany years before the towns will be linked 
together mto one common network, though it is bound to 
come one dav, and for some time vet every town must be 
responsible for the supply of current within and around ats 
borders. 

Knowing, as we all do, the stimulation to industry which a 
good local supply of electricity brings ahout, it follows that muni- 
cipal electrical engineers must wake up to their responsibilities: 
to local industries, and place themselves in a position to meet 
any reasonable demand for power which may be suggested in 
their territory. By such a poljey they may be able to pro- 
mote local industries whieh otherwise may be driven to larger 
centres of population where a supply of current can bes 
secured. 

Wattle-bark, up to the breaking out of war, was exported 
as it was stripped from the tree. Jt would be much more 
sensible to export the extract instead of the bark, thus saving 
considerably in freight and vielding the tanning product 
locally, which would undoubtedly tend to the quicker estab- 
lishtinent of an industry to turn our hides into leather. Such 
an extraction plant will soon be in operation near Durban. But 
why not up-country, where the bark is grown? It will rest 
greatly with municipal electrical engineers to induce inanu-. 
facturers to manufacture as near the seat of agriculture as 
possible, instead of railing the raw material to the large towns 
to be manufactured there. Other cases could be quoted. 

It is not out of place, therefore, to call your attention to 
the necessity of a careful study of the possibilities of the 
establishment of local industries in your respective terri- 
tones. In many cases you will have to study the manufac- 
turing conditions closely in order to put yourselves in a posi- 
tion to advise as to the best way to apply electricity. Usually 
the owner is not acquainted with the electric drive, and one 
has to know sufficient of his work to demonstrate not only 
how to solve the power problem, but to show in what way 
electricity will. be superior to steam. In Durban, we have 
found it necessary to get some acquaintance with a nuinber 
of widely different industries. - 

As we municipal electrical engineers stand as the expo- 
nents of electrical enterprise, we must keep before the farmer 
the advantages of electricity, especially in irrigation work, 
and should make ourselves acquainted with the iminense 
work done in this direction in the Western United States. 
where vast tracts of arid deserts have been made to blossom 
by water pumped: by, electric power. And evervone in his 
territory must be a missionary spreading the doctrine. of 
‘electricity for the farmer.” One’s efforts should not be con- 
fined to those within reach of the mains; one may recom- 
mend a farmer to put in his own little plant, and then, when 
his example has been followed by his neighbours, a demand 
for current will be created sufficient to warrant taking lines 
out to shut up the isolated plants. 

As a result of the great progress the farmer is making in 
cattle raising, the meat industry is looming up, and there 
can be no doubt that our limitless veldt will produce meat in 
quantities comparable with what the Argentine is doing. A 
large export of meat will bring with it the possibilities of 
many new industries, and every live electrical engineer must 
get into a position to cater for demands for power which may 
arisesin connection with these. The number of mills for 
crushing and milling maize is likely to increase, and a flour 
mill should be an excellent customer for power. Frequently 
they run for 24 hours per day, and preferential terms could 
be offered. ji oo 

The small station should be so designed as to be able to 
deal with demands for power at moderate charges. The total 
cost in the small undertaking is high in most, cases because 
the standing charges are excessive, due te the small produc- 
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tion, but this cost would automatically fall if the output 
could be brought up, for instance, by the addition of a Bou 
power load. But in some cases the variable costs, principali; 
fuel, are also high, and this high figure per unit will not z, 
down much with addition of load. The aim must te 1, 
lower fuel and repairs cost to the minimum, so that by p. 
creasing the output the total cost will not increase nuch, due 
of course, to the standing charges remaining fixed. To secu; 
such a state of things-it-is useless te run a plant with mn.. 
condensing steam engines, even where coal is cheap. 

I do not think that the Diesel engine is the right solute, 
The fact.that one has to depend on fuel from overseas i 
suficient to condemn it. I am surprise that the gas encine 
has received such comparatively small support froin’ the wun. 
cipdl electrical engineer of the small town. 

Standardisation is in the air all over the world, and the 
need of more uniformity in all branches of engineering than 
now exists is really very „pressing. We shall place the ele. 
trical industry under a debt of gratitude to us if we can i, 
something to reduce the great and unnecessary variety «i 
plant and apparatus. which now has to be stocked. We 
happen to have a great opportunity before us at the presen: 
time. A few months ago the Natal Engineering Society made 
representations’ to the South African Institute of Electric! 
Engineers in regard to general engineering standardisation. 
It then appeared that a Standardisation Committee had beer, 
in existence in Johannesburg for many years past, but {or 
some tine its activities had been suspended. The representa- 
tions we made roused considerable interest, and the outcome 
was tlfat a new committee was got together, in Johannesbur: 
in May last, and Mr. F. W. Mills, chief railway electrics, 
engineer, was appointed chairman. I trust that at our cu 
vention we shall have time to give the matter of standardin- 
tion, both of systems and supplies, considerable attention. 
o This important question is brought into prominence at th 


present time owing to a most interesting development in the 


railway policy of South Africa which is foreshadowed by ty 
general manager, Sir Wm. Hoy, in his last annual report. 
That progressive administrator is thoroughly alive to th 
benefits which the large railway system he controls wot! 
derive by the introduction of electricity instead of steam s 
the motive power not only for suburban ‘but for main-lie 
trams. | ee i 

We are closely interested in the subject because the South 
African railways have (under the advice of Mr. F. W. Mi: 
given up generating current for themselves, and now. h al. 
the principal towns of the country take their supplies «i 
electricity from the local municipal. plants. It follows ths: 
when the time comes, as I believe it will at no distant dat 
when the administration must consider supplies of elettiet 
on a large scale for railway power, the tnunicipalities will i 


- given an opportunity of submitting propositions for such s 


supplv. ‘Within the next few: years, therefore, some nnde- 
standing between the municipalities should be come to ast 
the terms which should be offered, class of current supplied. 
&e. ; z | a 

Many of us are carrving out our work under arduous coni- 
tions in these trying war times. The ranks of engineenn; 
artisans have been depleted more than those of most bu- 
nesses owing to the great demands for engineers made by tk 
war, and the war has indirectly brought about great enginet- 
ing activity in peaceful employments because we have ber 
called on to make locally many things we used to impor: 
owing to shipping difficulties and* prohibitions on export. 

In Durban, owing to local supplies of cement the cost! 
concrete has not advanced much, and: we have adopted n 
certain instances concrete poles in place of steel or cast-in. 

Distribution lines and cables are one of the most diffic:: 
class of supplies. We have gone over our distribution par 
very carefully to discover where copper is in excess, and hav 
taken down. one long oyerhead high-tension line and made up 
from it three shorter lines to feed the central district, a0 
are recovering a good deal of underground cable, which w+ 
come in for low-tension. distribution. We are also takin. 
down ground wires which we regularly employed above 2! 
high and low-tension overhead conductors, as we sre dour 
ful if these are of the value we used to think they were. Tii- 


will yield us considerable quantities of. bare copper wire |’ 


small extensions of our lines. Fortunately, the new deman: 
from large consumers of power are not coming in fast. + 
such consumers cannot obtain machinery for new enterpnse 
. Meters at the present time are very difficult to obtain, art 
we are putting into service a number. of old types of mete 
we took down as being obsolete, but which we kept m te 
serve for unforeseen emergencies; they are coming M WT 
useful now. - : 
We have had to do quite a lot of constructional work bet 
in the power station and outside, and owing to te iu: 
price of steel sections of all kinds we have very largely ts 
old steel tram-rails for all kinds of work—generally in “E 
bination with concrete. We have built up switchboards wi- 
these rails as ẹ framework, using asbestos “ Etermt % 
similar sheeting as coverings and as partitions. Latterlt 5 
have heen bringing in old boiler tubes`as uprights for smit 
board panels. Though the general appearance ig not & sae 
if must not be thought that the results so far as relabum 
goes are any worse; in fact, we have aimed at doing betér 
work thar usual now, as it is Important to reduce mainte? 
ance costs on account’ of the shortage of skilled attendance. 
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‘We are using old short lengths of trolley wire, bound to- 
gether, as switchboard’ bus-bars, and in some cases are put- 
ting. this up in place of heavy bus-bars, which can thus be 
taken down and used elsewhere. It is a great satisfaction to 
oo that’ porcelain insulators are now made in the Trane- 
vaal. ` 
_ Emelosing globes for street lighting are very scarce, but we 

are discarding these in some cases, and do not. find much dis- 

advantage. | | | 


ee a eee ee eee Pa z 

At the convention resolutions: were adopted .stating that all 
charges arising between: different departments of a munici- 
pality. should. be based on, standard tariif charges where such 
exist, and: in the absence of such standard charges, should be 
based on the net cost of; services given or received; that. in 
the opinion of the Convention it is unsound policy, as militat- 
ing against the successfal financial operation of municipally- 
owned electricity undertakings, to allocate net surplus profits 
for the relief of rates or for municipal funds, or.to make in- 
direct charges so as to unfairly reduce net surplus profits; 


that the rapid introduction of new, and improved. machinery . 


for the production of ‘electricity renders it imperative that 
every electricity undertaking shall set aside out of its net 
surplus. profits. an adequate amount to write off obsolete plant ; 
and that the only legitimate outlets for net surplus profits are 
the building-up of an ample obsolescence fund, and the reduc- 
tion of the.charges to the consumer in order to encourage the 
use of electricity.. ©  ;: 2v su PORSE 

On: the suggestion of Mr. Poole, it was resolved that the 
various municipalities be.invited to furnish the secretary with 
1 schedule of obsolete electrical stocks, with a view to such 
stocks being exchanged or bought:where a demand exists, 
she prices of such stocks to be those existing before. the out- 
oreak of -Wars 9 a Y E oe ee ae 

he. following -important recommendations were made in 
egard to standards, and were transmitted to the South 
\frican Standards Committee sitting in Johannesburg :— 


STANDARDS AGREED. 
Current - ... Alternating. : 
) Periodicity ©... sh .. 50 cycles per second. 
ıı Number of phases ...: . Three. 


” 415, 3,300, and 6,600 volts. 


.. Generating pressures ; 5 
.. 9440 and 480 volts three-wire, 


.. Supply pressures 


. System of distribution ... Four-wire, three-phase. 
. Transmission pressures... 3,300, 6,600, and 11,000 volts. 
Bere Corductors for Overhead Lines.—Nos. 12, 10, 8, 6 
».W.G., and beyond these sizes, the same sizes laid down by 
be British Engineering Standards Committee, but w th the 
eletion of the following sizes:—.125, .25, .35, leaving .05, 
75, .1, .15, .2, .3, .4, and .5 sq.. in. . A 
Underground Mains.—On the types of eables, it was de- 

ided to recommend that the..system of protection adopted 
e uniform; viz., that the cables should be. armoured stitable 
x laying direct in-the ground, the sizes of conductord to be 
ilar to those- recommended by ‘the British Engineering 
tandards mmittee, with the deletion of the same sizes 
ferred to in the bare conductors for overhead mains, leav- 
ag the sizes for adoption as follows :—.05, .075, 1, 15, .2, .3, 
;, and .5 9q. in.' > 

It was also resolved to recommend that, as it was desirable 
iat the various kinds of mains in use should be readily dis- 
nguishable from the outside without cutting the cable, 
takers should be asked for suggestions in regard to this 
atter, such as by varying the width of the standard tapes, 
- by introducing a steel wire or wires in the jute serving, 
ymmonly used over the armouring. 

Metere.—That two two-wire meters be adopted for use on 
w-tension ; supplies in: preference to three-wire meters. 
izes :—3, 5, 10, 25, 50, and 100 amperes. — 

Plugs for Heating and other Circuits.—This matter was re- 
rred to the Council. to decide upon certain standards as 
wards sizes, dimensions, &c. ` ss 
i $, gqeammeeens tare re IT LTD : 


+ 
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An Electric War Boat.—The Secretary of the Admiralty 
Saturday issued the following statement :— | 
“u An attack was made to-day on our vessels patrolling the Belgian 
ast by an electrically-controlled high-speed boat. The attack 
3 defeated, and the boat destroyed.” 
Various methods of ‘controlling boats, ‘airoraft, &c.. from a dis- 
ice by wireless transmission, or by sound waves, have been 
ycribed in. our pages; none of them advanced teyond the expe- 
nental stage, but perhaps the coo ‘are trying to develop 
ne such system on à practical scale. = - * cs 0 T 
Thé Fimas states that tons such boats have already been destroyed ; 
2y are _propelled by petrol engines, electrically controlled from 

s} and’ cbnvoyed by aetoplanes, The Admiralty 'regards 
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240 and 415 a.c. four-wire. ` 
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THE report of the Sub-Committee of the Conjoint Board of 
Scientine Societies on the Application of Selence to Agricul. 
tare, which. has been recently: issued, reads as, follows:—=- 
_. 'Phis- Sub-Committee was .constituted ** ta inquire: into-and 
report upon the work at present in progress on the applica- 
tion of science to agriculture, and to imuke such. recomienda- 
tions as-they think fit with a:view to promoting the applica- 


 fion ‘of engineering to this subject.” - 


The Sub-Committee comprised the following .members :— 
Lord Portsmouth (chairman and convener), Mr. A. E. L. 
Chorlton, Mr. A. D. Hall, and Sir John Snell. To these 
names the Executive Committee added Dr. J. A. Voelcker 
and Captain J. Bell White, R.N.R., the representatives of ‘the 
Agricultural Society, and the Agricultural Organisation So- 
ciety nominated the Rt. Hon. F. Dyke Acland and Mr. J. 
Nugent Harris. The Sub-Cummittee has held three meet- 
ings, and has co-opted Mr. F. S. Courtney to assist it in rela- 
tion to engineering problems. - ; es 

The Sub-Committee decided that certain fundamental data 
were réquired, and that there appeared to be no Government 
department or organisation which possessed this information. 

A sub-committee was therefore appointed consisting of*Sir 
John Snell, Messrs. Courtney, Chorlton, and Nugent Harris, 
to obtain the necessary information. A series of questions 
has been issued to various experienced authorities, and-some 
most valuable and comprehensive replies have. been: returned. 

Through the help of the Agricultural Organisation Society 
a careful census is now being taken in districts where there 
are various classes of agriculture. The object is to ascertain 
the amount of produce sent out.from, and the raw materials 
conveyed to, these districts, and the times when suéh: träns- 
port is effected; also the times occupied in seasonal opera- 
tions on the land, whether ploughing, harrowing and culti- 
vating, or reaping and threshing, and certain stationary opera- 
tions. Jt is hoped from this, detailed information to obtain 
‘valuable data on which to build practical estimates of the 
power required and coste of operation, and to compare the 
relative advantages and costs of steam or internal combustion 
machines and electrically-operated machines. | 

It is proposed also to report on the methods of transit and 
transport, possible co-operation, especially in the establish- 
ment of necessary repair sheds, tools, and skilled mechanics, 
and to endeavour to suggest practical standards of machines 
of various kinds. l 

Such an investigation must, from its nature, take some 
considerable time, .but. the. Committee hopes to progress 
rapidly once the fundamental information and seasonal dia- 
grams are ayailable. | 

‘The’ Engineering Sub-Committee, after careful deliberation, 
has come to the conclusion that it cannot help effectively in 
‘the development of mternal combustion engine-driven trac- 
tors, and for this reason: The Government have already put 
in hand many thousands of tractors, and practical application 
of so many various types of tractor must inevitably lead, by 
a process of trial and error, to a speedy evolution of types 
most suitable for the various conditions of soil and climate. 
Reasonable standardisation must also follow as a matter of 
course. noe SONOS. o a 

The Sub-Committee, however, emphatically, believes that a 
great future awaits the development: of electrical: applications 
to agriculture in this country. While, on thé one hand, ‘in 
Germany enormous developments have taken place in agricul- 
tural districts, and farmers have ‘increasingly utilised electric 
power, not only for stationary motor purposes, such as thresh- 
‘Ing, grist mills, and cream separation, but also for ploughing, 
cultivating, and hoeing; on the other hand, in this country, 
it must unhappily be said that no applications of electricity 
to agricultural purposes beyond that of the farmstead have 
been made. This position; no doubt, largely arises from the 
fact that practically no electricity has been as yet distributed 
in aancultaral districts. ` , : l 

A Departmental Committee of the Board of Trade on Elec- 
trie Power Supply has been sitting for some months past, and 
it is probable that’ wider powers of distribution will be 
granted in-the near future, and that cheap power will be 
availablé for transmission, not only to industrial districts, but 
also, should the demand arise, to agricultural districts., 

In the Report to, the Board of Agriculture on * Agricul- 
tural Credit and Agricultural Co-operation in Germans ”’ (Cd. 
6,626) it is stated that in 1913, electrical power was already 
being utilised by large landowners to a remarkgble extent, 
and that its use had been stimulated by the marked increase 
in the employment of both large and small agricultural 
machinery. Electricity was then extensively employed, 
especially for driving threshing machinery, hoes and culti- 
vators, grist mills, cream separators, &c.. and it was antici- 
pated that electrically-driven ploughs would increase consider- 
ably in number. There are already several different designs 
of electric ploughs in use, but they sre said to be expensive 
in first cost, and in Germany, on this account, they were 
then only considered profitable for farming areas of about 
1,500 acres and over, and were only procurable by large 
owners or combinations of small owners. The report says 
that electrical ploughs ‘‘are stated to be- more advantageous 
than steam ploughs, and that the use of machinery has been 
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stimulated by the dearth of farm hands, and not only has 
the introduction of electrically-driven machinery partially 
met this need, but it has also made the task of very small 
farmers less strenuous.” ` 

The report also says that | from 
saving or replacing labour, electricity is advantageous to 
farmers through the low cost of maintenance of the electrical 
apparatus, the absence of running expense when not being 
atlised. the rapidity with which it can be put in operation, 
its simplicity for handling, the facility with which the motor 
can be applied to the working of several machines simul- 
taneonsly, ite preeision, its cleanliness, ita freedoin from 
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FIG. 1.—GEORGE DRUMMOND WARD, CHARING Cross ITOSPITAL. Fia. 2. -SWITCHBOARD IN KITCHEN. 


danger of fire, and, under normal conditions, its comparative 
cheapness.” 

The Sub-Committee believes that electric power can be dis- 
tributed to farms at prices which would pay the farmer. 
There is no question as to the econonty of electric motors 
for stationary purposes, and the important matter which re- 
quires practical experiment and proof is the application of 
electricity to ploughing and cultivation, reaping and bind- 
ing, &e. Or ate 

An _ electrically-propelled plough or other ‘agricultural 
machine would be both simpler in construction and easier to 
handle, inspect, and repair than an oil-driven machine. There 
worked implements, as the. source of power (i.e., coal or 
the change of speed and speed control is greatly easier, and 
the protection of motors and reduction gear from dust and 
dirt can be made absolute. | 

A national advantage would lie in the use of electrically 
worked implements as the source of power (i.e., coal or 
water) is in the country, whereas oil would generally have to 
be imported for the larger internal-combustion motors. 

Electricity may also be used for intensive cultivation. Ex- 
periments have already been made on a reasonably extensive 
scale which go to show that, ceteris paribus, there is an in- 
creased yield when high-pressure electricity is discharged 
above the cultivated area. Further research is required in 
this important matter. u 

The Engineering Sub-Committee recommends that arrange- 
ments should be made with an experienced agricultural im- 
plement manufacturer, and an experienced electrical plant 
‘manufacturer to design, construct, and test practically an 
electrical tractor, and possibly other agricultural machines. 

A resolution of the Conjoint Board was made unanimously 
on October 10th, 1917, as under :— ; 

‘‘ The Conjoint Board recommend that the Board of Agri- 
culture be asked to grant the necessary funds for designing. 
constructing, and testing practically an electrical tractor and 
certain other agricultural machines, and to appoint the Agri- 
euttural Sub-Committee (or some of its members) as an 
Executive Committee, to superintend the designing, building, 
and testing of such plant, and to prepare a report thereon.” 


_ The Electrical Sterilisation of Milk,—The process by 


which milk is efficiently sterilised with the aid of alternating 
current, without affecting its taste, composition, or nutritive 
qualities, at one of the milk depôts of the Liverpool Corporation, 
under the supervision of Prof. J.:M. Beattie, was described in a 


_ recent issue of the Practitioner. As we have received inquiries. 
lately on this subject, we may. mention that a full illustrated _ 


description of the process appeared in onr issue of July 31st, 1914. 


‘apart from the advantage of 
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THE TEMPERATURE CONTROL SYSTEM IN 
THE. CHARING CROSS HOSPITAL. 


THE necessity of maintaining an eģuable temperature in hospital 
wards will immediately be recognised, and any method of accurately 
and conveniently measuring the temperatures of the various wari: 
throughout the building is of importance as a means to this end, 

A ehort description of the system of temperature control employa ; 
in the Charing Cross Hospital will therefore be of interest. In thi 
hospital the thermometers fixed in the wards each consist of s oi! | 
of platinum wire, suitably protected, forming the bulb of a platinum 
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resistance thermometer and counected by ordinary copper lead» t 
a ı indicating switchboard erected in the engineer's oftice. One” 
these thermometers is indicated by an arrow in fig. 1. Al tb 
thermometers from the various wards are wired to a single 32-pcim! 
switchboard, and by means of a plug connection any reur“ 
" thermometer can be connected to the indicator, which ia calibrat-' 
to give direct readings of temperature. By this means the tempn 
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FIG. 3.—D1IAGRAM Or CONNECTIONS. 


tures in all the wards are easily determined at regular inter 
and the saving in time and labour effected by such a centn!+ 
system is obvious. l l l i 

Ia the kitchen of the hospital a similar installation of thermom 
is employed for measuring the temperatures in milk steriliæn > § 
gas ovens. Fig. 2 illustrates the switchboani belonging © = 
kitchen installation. i 

As will be seen from the diagram of connections given in & 
the instruments operate or the Wheatstone bridge prinċipk 
bridge being balanced at the zero position of the indicator ax 4 
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ieflections being caused by the current which passes through the 
ralvanometer coil when a change in the temperature of the thermo- 
meter throws the bridge out of balance. The current necessary to 


yperate the thermometers is supplied by a 4-volt accumulator. In | 


,ddition to the various thermometer switches on the board, there is 
switch marked “test,” and when the plug is inserted in this 
witch the pointer of the indicator is deflected to a certain position 


marked en the scale if the instrument is in correct adjustment. A-: 


neans is provided of readily compensating for any variations 
‘aused by a fall in the voltage of the accumulator. 


In addition to the two sets of electrical thermometers, the . 


haring Cross Hospital has also installed a number of H. and M. 
nercury-in-steel recording thermometers for giving continuous 
ecords of water, steam, and flue-gas temperatures at various points 
n the heating system. One of the instruments also serves to record 


Fic. 4. TEMPERATURE AND PRESSURE RECORDERS, AND THERMOMETER 
SWITCHBOARD, — 


e steam pressure in this system. A view of these temperature 
d pressure recorders, together with the distance thermometer 
‘itchboard for taking ward temperatures, is given in fig. 4. The 
cording thermometers have each asteel bulb placed at the point 
here the temperature is to be determined and connected by the 
uisite length of steel capillary tubing to a Bourdon spiral fixed 
hind the dial of the recorder. The bulb, capillary tubing and 
iral are filled with mercury, and changes of temperature in the 
lb give rise to corresponding changes of pressure inside the 
strument, these being magnified and recorded on a circular chart 
librated in degrees of temperature, by means of the usual pen 
:chanism in connection with the Bourdon spiral. 

The thermometer installations at the Charing Cross Hospital 
‘re carried out by the Cambridge Scientific Instrument Co., Ltd., 
mbridge, under instructions from Mr. A. H. Barker, Wh.Sc., 
isulting engineer. ` 


CORRESPONDENCE, 


ters received by us after 5 P.M. ON TUESDAY cannot appear until 
he following week. Correspondents should forward their communi- 
ations at the earliest possible mament. No letter can be published 
tnless we have the writer's name and address in our possession. 


d 


The E.T.U. or the A.E.S.E. ? 


t is interesting to read the mass of correspondence served up by 
respective Secretaries of the E.T.U. in the frantic endeavour to 
ster up their claim to represent the electrical station engineer. 
'nfortunately for the E.T.U., the letter from the St. Pancras 
. is obviously an answer to an inquiry, and offers no proof that 
E.T.U. had anything to do in the matter of war bonus and 
res. 
‘errarding the letter from the North Metropolitan Electric 
ver Supply Co., the managing director distinctly states that 
we arrangement only applies to weekly or hourly-paid men,” 
‘ch. of course, rules out the enyineers-in-charge at the power 
ions. : 
u is evident to the least initiated that the electricity supply 
»f engineers, being clever and far-seeing men, will be quite 
roachable and considerate in the matter of war bonus, in order 
- the efficiency of their undertakings shall not suffer owing to 
ing assistants who are harassed by pecuniary troubles. It is, 
-efore, up to the A.E.S.E. to see that the E.T.U.’s aggressive 
hhods do not get the credit for all justice meted out to the 
trical station engineers. : 
certainly hope “ W. F. K.” is a member of the E.T.U. 


C.B. T, AMEE 
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he letter of “ W. F. K.” in your last week's issue is amusingly 
rical, but volubly incoherent. No useful purpose is served by 
ving the problem or obscuring issues by an indiscriminate appli- 
>n of a gift for cynical asperity—except, perhaps, to provide a 
e harmless amusement. i arr 

remembrance still lingers of a casual acquaintance with the 
lid of our studious youth—how each proposition was clearly 


set out and the proof arrived at by the test of logic. It should 
not be a serious matter to apply that test to our present proposi- 
tion. A 

Upon what are Associations based ? 

The hand of precedent here guides us. The world is an Associa- 
tion of anpara a nations are Associations of races; races. 
Associations of individuals. Each way we look, there we find 
Associations. companies, societies, unions, federations, and the 
like. They are in, and of, science, industry, commerce, literature, 
religion, the drama, art, philosophy, and entertainment. But 
why? Because there exists a common denominator. That is 
fundamental to every nation, race, or association—it is the essence 
of collectivism. 

Testing our conclusion. we find innumerable examples in the 
history of associations where, with the loss of that aommon 

i denominator, collectivism sub-divides or dis- 
solves into individualism.. 

Leaving generalities and applying ourselves 
to the specific case in hand—an Association of 
Station Engineers —we may set it down as sound 
theory, if an incorrect statement of practice. 

_ that all station engineers have identical training 
and qualifications. Assuming this, we conclude 

a common denominator—viz., identical training 

and qualifications. 

Did we carry investigation no further, then 
surely here are all the elements of Association. 

Our investigation, however, is incomplete : 
there is another possible common denominator 
—viz., degree of administration. All presumably 
are administrative; the difference is one of 
degree, and herein lies our problerf. 

If the common denominator is theoretical 
equality of engineering training it must be an 
invariable, and an association so fWunded would 
be stable. 

If the common denominator is degree of ad- 
mistration, then it is a variable, and an associa- 

tion so founded would be unstable. But it is neither the one nor 
the other ; it is one qualified by the other. pe 

We are forced, then, to the conclusion that an association would 
only be stable between the limits of the purely administrative and 
the wholly operative. 

Exactly who is between these limits is a matter for individual 
decision : classifications and designations are misleading. | 

The need for an association exists beyond doubt, but the crisis 
that makes clear such need is not necessarily a common denomi- 
nator upon which to found an association. Š 

Confusion of thought only leads to recrimination ; so soon as it 
is clear that economic pressure is the cause, and not the common 
denominator, every section will sort itself out on the basis of the 
common denominator. ; 


London, S.W. H. W. Healy. 


It would be interesting to know how it comes about that corres 
pondence between this Association and a Government Department 
finds its w&y into the hands of the Electrical Trades Union. In 
case, however, the reply made by this Association to the letter 


‘from the Chief Industrial Commissioner's Department, sent to you 


by Mr. W. J. Webb, has not already ‘been brought to his notice, | 
enclose a copy for publication. l 
W. Arthur Jones, ` 
Hon, Sec., Association of Electrical Station 


Engineers of London, 
Leytonstone, .Verember 5th, 1917. 


[copy.] | 
 Octuber 19th, 1917, 
“Sir George Askwith, 
“ Chief Industrial Commissioner's Department, 
“Ministry Of Labour, Whitehall. ae 

“ Dear Sir,—Yours of yesterday to hand. I note your suggestion 
with regard) to communicating with Mr. W. J. Webb, of the 
Electrical Trades Union. | 

“This suggestion is evidently based upon a misconception of the 
true. situation, and the following facts should make this clear. 
This is not a quarrel between two sets of Trade Union officials as tu 
which Union can claim the greater membership. This Association 
has no paid officials—its acting officers are engineers engaged in — 
power stations, and have, therefore, a fully developed sense of their 
responsibilities. 

“The London power stations are, at this moment, vital key indus- 
tries directly controlling the outputof war material. The suggestion 
that the highly trained engineers in control of this important 
section of national industry should become absorbed by the Elec- 
trical Trades Union (which is essentially a wireman’s Union, and 
has only recently taken advantage of dissatisfaction amongst sub- 
station men—mostly L.C.C. men— to embrace them, and thus claim 
to represent engineers-in-charge), is unquestionably opposed to 
national interests. l 

‘No section of men have been more loyal or patriotic than power 
station engineers, and I suggest that it is vital to preserve their 
entity. 

s As your letter is in 'no way a reply to my communication of the 
17th inst.. I shall be glad to receive either a negative or affirmative — 
concerning representation at the impending conference between the 
A.M.E.E, and E.T.U. l 
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“ The fact that this Association has in its membership practically 
every engineer-in-charge at the 30 London Counei) stations cited 
by the E.T.U. should in itself be sufficient evidence of the grotesque 
nature of the claim made by the E.T.U. to represent power station 
engineers. — OS ai 

“In view of the urgent nature of the matter, I shall be glad 
have an early reply in order to place the matter before the 
Executive Committee. r 

“ Yours faithfully, | 


“(Signed) W. ARTHUR Jongs, A.M.I. E.E." 


The following is taken from the “Branch Notes ”.of the 
Electrical Trades Journal dated September, 1917 :—~ 
‘Our. slogan should continue to be that membership of our 
Union carries with it exemption from military service. Nothing 
else will satisfy us; anything less—-well, there is trouble for 
someone.” 

Earlier in the same note attention is drawn to the increasing 
membership of the Union, and before the Chief Industrial Com- 
missioner, on September 5th, emphasis is again given to this feature. 
A not unnatural inference from this would be that there is some 
connection between the increasing membership of this Union and 
the claim of exemption from military service for its members, but 
such an inference would be altogether wrong, because of the 
members already serving with H.M. Forces and because of thoge 
willing to serve when required to do so. È 

So far as is known, the E.T.U. is the only one claiming for its 
members exemption from military service. It cannot be that the 
majority of the members of this Union are willingly supporting 
their officials in such a claim, but that through ignorance of oheof 
the objects, théy are supporting through their Union `a principle 
which is altogether foreign to their own real feelings. — 

l l ' l : i . J. R. W. Grainge. 

London, WS Vorember lst, 1917. | 


[The passage quoted may represent the policy only of a particular 
branch of the Union ; we hope that it is not endorsed by the Union 
Officially. Perhaps Mr. Webb will clear up this point, the import- 
ance of which cannot be denied.—Eps. Esec. REV} i. 


‘ 


With your kind permission, I should like to state my experience 
whilst a member of the A.E.S.E, I joined the A.E.S.E. soon after 
the Manchester Branch opened. At that time anyone was eligible 
to become a member provided he worked in an electrical station. 
The cleaners, better known as ‘“‘ assistants,” were admitted to mem- 
bership. There was no distinction. Personally, I thought that a 
good kick-off for social reform. The majority of the. members, I 
feel sure, very sensibly advocated Trade.Union principles, referred 
to by “Status” as “agitators.” The, other section, better known 
as “Status Engineers,” did not desire to associate themselves. with 
such an unhealthy system for fear of losing the respect of their 
chief, who is slowly grinding them down. | ee Oe 

are Trade Union methods : “ Peaceful persuasion first”: if 
this is not effective, and it rarely is, then strike. -- Chief engineers 
and employers of labour do not like to be forced against their will, 
hence you lose their respect and good feeling ; on'the other hand, 
you gain-the coppers. * Status evidently prefers the respect’! ' 

Status" also says, ‘If the ‘A.E.S.E. joined the E.T.U. there 
would be a division in their ranks." It is evident that they have 
not yet lost their agitators. ee oe ee a 

The E.T.U. are anxious to welcome these so-called agitators. 
They want to better their conditions, and they can do it. Let 
“ Status ” remember that the A.E.B.E. was allowing us to struggle 
on with a starvation wage. We are told to be patriotic because 
we are at war, but patriotism evidently is not in the category of 
the profiteer. Let the capitalist satisfy his greed while we con- 
tinue to be patriotic. This appears to be the motto of the A.E.S.E. 


Alpha. 


In the current issue of the ELECTRICAL REVIEW, under the 
above heading, Mr. H. H. Morton makes certain statements which 
cannot be allowed to pass unchallenged. ce oo 

He states that among the employés of the North Metropolitan 
Electric Power Supply Co. the E.T.U. have. a membership of over 
50, which may be correct, but read in conjunction with the previous 
paragraph it might be inferred that the 50 members include the 
supervising grades of power-station charge engineers, I challenge 
Mr. Morton to give the name of one member of the staff—that is 
to say, a technically-trained engineer in responsible charge of a 
watch in any of the company’s power houses—who is enrolled in 
the E.T.U. The membership of 50 does embrace sub-station 
attendants and various lower grades down to and including 
trimmers and yardmen. k e 

I hold no brief for the A.E.S.E.. but, in common with my col- 
leagues, I strongly object to the action of the E.T.U., which. pur- 


ports to speak for a class of. men who are. not, and do not. wish to 


as p 


be, in any way associated with them. i | 
‘With regard to the imputation of misrepresentation which Mr. 
Morton accuses the A.E.S.E. of making, I make no comment, as 
this. matter will probably be dealt with by.correspondents more 
conversant with the facts than I am. I do, however, charge Mr. 
Morton with direct misrepresentation when he states that the 
E,T.U._obtained the Engineering Award for “our North Metro- 


politen members.” ee ’ el : 

As one of. the -principal assistants in the company, J am in a 
position to know that the question of making further increases in 
the rates or bonuses already paid was being considered before any 
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sort of action was taken by the ETU, “It sis Not too muchite wy | pQRTA! 
that the action of the Electrical ‘Trades Union haiiifanpthing iie | 
effect of delaying the inorease*rather thanvofassistingticeminy, | 
' P, D. Nipa 8 | 

 - Aaiideni Kagit, 


— 


wi. Y 
—_— 


Willesden Power House, 
Nuorember th, 19] / 
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The Teaching of “ Electrical-Installatlon: Work. < 


A practical man, who has evidently been a student lso, tomte 
(in the current issue of one of your contemporaresi on ti 
experience of the unsatisfactory nature of the treatment orte | 
above subject 5 

He mentions a class of 12 students where the workshop eguippe 
consisted of “one saw, two screwdrivers, one pait of pliem mo 
casing, and a few pieces of scrap wire,” If it be assumed tint le 
has omitted some items—such as jointing materials—he maka ii 
clear that there was “no conduit, and no distribution boards, tim: 
bells, or fire alarms.” pares ‘= 

There is much more in the letter, pointing to utterly inademt 
and unsuitable methods of instruction ; and we mentionithers 
it bears out what we have said many timesin yourcolimns 

A. P. Lundberg & Sons, 


London, N.. October 29th 1917, 


\ Graphic Method of Calculating the Resistance of 
' Circuits in Parallel. tin 


In your issue of January 24th, 1913, and since in a later isum $ iu y 
described a method. for calculating the resistance of-twoorme Mr Ed 
circuits in parallel. Having had a numberof calculations to mak, 
I thought the simple way in which a “shunt calculator” may tk 
made might be of interest to your readers, - All that is necessary 


50.60” m UiS 
£ 
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piece of cross-sectioned paper on whigh the absciss® and ondins# 
are marked off in equal dimensions from 0 to 100 to any 208 
scale, say, 2 cm. = 10 ohms, starting from the top lef 
The diagonal is now drawn as shown. It will be seeni 
diagonal division = v2, or 1'414 timesa division on the sides te 
Hence, if we put a straight edge on 30w and 60 w, it Ri 
ae i i 9 - ey DEN b ee orate _. 
diagonal at 20 w, which is the joint, resistance. i. 0, Mere 


Bedford. October 29th. 1917. 


i ; bs 
Dublin Electricians’ Wages.—Some time ago the a 
Electrical Trades Union and the Master Contractors incr 
failed to come to an agreement as to an award of ae 
wages, passed by the Committee of Production. and the vee 
ceased. work. Ultimately the masters made #2 ;98* 
accepted unconditionally and without. prejudice On % ji 
the future. The old, rate of payment was. 9 d., mte Ei 
bonus, equal. to 10łd. per hour (50 hours); ebhe poe for S 
hour (50 hours), and a special rate of 3s. PF 


rF 
engaged on war work, 


n 
2 


a 


Elect reeity, page G51: 
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A PORTABLE ELECTRIC-LAMP: COOKING BOX. 


Mr. LEOLINE EDWARDS. of 81, St. Margarets Road, Twickenham, 
has brought to our notice an ingenious device calculated to bring 
electric cooking within the reach of everyone who has an electricity 
supply. It consists essentially of an improved “ hay-box ” provided 
with a heating element to maintain the temperature necessary for 
cooking, thus getting over the inherent defect of the plain hay-box. 
The heating element is nothing more elaborate than an ordinary 
32-c.P. carbon lamp, attached to a length of flexible, which can be 
connected to any lampholdef with the aid of an adapter.. The 
constrnction of the box is shown in the accompanying figures. . It. 
consists of two iron cases, thermally insulated from one another by. 


“ Quidos ` expanded çork—a material originally.produced by the. 


inventor for .other. purposes, but admirably.,.adapted. for heat. 
insulation, as the granulated cork is put through atrcatment which 
expands the air cells to twice their normal size, resulting in a light, 
resilient, and sanitary material, which cannot become sodden with 
water and is very durable. Its thermal conductivity is stated to be 
0'041. A hole is provided near the base of the box. through which 
the lampholder is passed, the lamp being inserted from the inside ; 
the loss of heat through the hole is trifling, and the faint light 
which escapes affords an indication that the lamp is alight. The 
inner case is specially designed for convenience in use, and handy 
stands are provided which enable several dishes to be cooked 
simultaneously ; the ordinary hay-box must on no account be opened 
after the hot dish has been placed inside it, but the electric hay-box 
can opened for inspection or removal of the dishes without 
affecting its functions, as the temperature is soon restored by the 
lamp to the proper value. The maximum power consumed is 120 
watts, and the cooker can be left unattended for hours without 


risk ; it can also be used in any room where current is available. 
being perfectly portable. 


Mr. Edwards has tested the cooker repeatedly in steaming and 
stewing foods, roasting and stewing simultaneously, and in baking 
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pies, cakes and pastry. Hot water put into the cooker can be kept 
hot for use at any time, a convenience at night in case of illness ; 
if the water is put in cold (50° F.), the lamp will heat 12 pints 
to 200° F. in seven hours, with an expenditure of less than one unit. 

The cooker was designed to deal with small quantities of food, 
and thus does not compete with the more ambitious types of electric 
cooking apperatus. Actual experience shows that a dinner for three 
persons, consisting of 31b. of beef, roasted with potatoes, steamed 
turnips, beans, rice, and primes, was done in 3} hours ; the cost, 
including electrical energy forthe lamp, the renewal of the lamp, 


~ and gas for previously bringing to the boil four saucepans containing 


the vegetables, rice, and prunes, was three farthings. The apparatus, 


which will soon beon the market, can be seen and tested at any time 


by appointment. It measures 18 in. in diameter and 20 in. in height, 


. and weighs 30 lb. Provisional protection has been applied for. 


BUSINESS NOTES. 


German Designs on Russian Trade.—‘ An illustration 
of the vigour with which Germany is preparing to carry on the 


- economic war after the military campaign is over is furnished by 


4. o a E 


what she is preparing to do in regard to Russia. It is stated from 
reliable sources that the enemy has already established classes in 


. which discharged. soldiers are being trained as commercial 


travellers for that cpuntry. They are taught the Russian 
language, Russian history, and Russian methods of business, and 


" are otherwise prepared for the work which is supposed to lie before 


.« “NS 


. them. Moreover, a considerable number of women—some 40,000, 


it is believed—are also being taught Russian, so that, they may be 
able to conduct correspondence and replace the sadly a A 


. ranks of male clerks. Yet another idea that is being developed is 


* 
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scheme for providing Russian agricultural prisoners with saniple 
machines to take back with them totheir villages, with the promise 
of a commission on any they can sell. This should help to'make us 
fully alive to the sort of competition we must be ready to face.” — 
Financial Times, l i 


Book Notices, — Terms of Industrial Peace. By Alex. 
Ramsay. London: Constable & Co., Ltd. 3s. net.—The author 
of this very readable contribution to what is really one of the most 
pressing subjects of the times, considers the relation, in the 
industrial equation, of the two factors, Capital and Labour, and 
endeavours to suggest a means by which the two may be brought 
into co-operation for their mutual interest and the good of the 
commaunity. The main' question at issue is that of wages; but 
wage is a relative term, and its value depends upon the com-. 
modities that can be purchased with what is earned. Employers 
must adopt improved production methods in order to carry the 
inevitable additional labour charges; they will need to show dis- 
cernment and sympathy, and workmen must agree to abandon 
their attitude of hostility and suspicion and promote a willingness 
to co-operate in the extension of a system which will make it 
possible for Labour to prosper and Capital to get a fair return. 
Following a general statement along these lines, Mr. Ramsay 
devotes following chapters to the following matters, which have an 
important bearing on the whole subject :—The growing power and 
the immediate demands of Labour ; how employers can increase pro- 
duction; the American example (manufacturing methods and the 
relations of employers and employed in relation thereto) ; education 
and environment ; the mind of Labour : the machinery of arbitration ; 
the control of food prices ; the limitation of profits; and moral 
responsibility. The author covers a very wide ground, and touches 


. upon many of the social conditions which in reality lie at the very 


root of the whole tree of discontent with life, and which, unless 
they are removed or ameliorated, will always prevent the full fruit 
of permanent industrial peace being achieved. We are all eager 
for millennial conditions to prevail in industry. It is right. to 
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have a high ideal in the matter, but, we live in a very human world 
surrounded with all sorts of limitations hindering the success of 
our high endeavour. The future of the Labour and industrial world 
in all countries may be very different from the past, but we must 
not suppose that a new Heaven and a new Earth are going to 
be brought Phcenix-like from the ashes of a horrible war. Never- 
theless, a proper study of the subject of industrial peace is every- 
body’s duty, and Mr. Ramsay, who claims to know both sides of the 
case from experience, succeeds in stimulating helpful thinking. 

“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVI. No. 10. New York: The Institute. Price $1. 


 Alternating-Current Electricity and its Applications to 
Industry.’ By W. H. Timbie and H. H. Bigbie. London: 
Chapman & Hall, Ltd. Price 13s. 6d. net. 

“Elements of Electrical Engineering.” Vol. I. D. and A.c. 


Machines and Systems. By W. S. Franklin. London : Macmillan 
and Co., Ltd. Price $4.50. 

“Scientific Papers of the Bureau of Standards,” No. 306. An 
experimental study of the Fahy permeameter. Washington : 


Government Printing Office. Price 10 cents. 


Storage Battery Manufacture.— La Société des Accu- 
mulateurs Electriques (Anciens Etablissements Alfred Dinin) is the 
name of a new company which has lately been formed at Nanterre, 
with a capital of £60,000, to acquire and carry on the Dinin accu- 
mulator business. 


Dissolutions and Liquidations—MerEA MaGneto Co., 
LTD. --Mr. C. R. Beeby, the controller. has applied for his release. 

STEEL'S ELECTRIC AND ENGINEERING Co.. LTD., 206, East India 
Dock Road, Poplar.—In this matter (a winding-up order was made 
last July) accounts have been ledged showing total liabilities 


' £1,054 (unsecured £664), assets £11. and a deficiency of £635 as 


regards contributories. Mr. W. J. Warley, Official Receiver and 
Liquidator, reports that the company is a private company pro- 
moted by T. G. Steel. S. F. Hastings and E. Lee. It was registered on 
August 23rd, 1916. with a nominal capital of £3,000, and was 
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forme.i to take over as a going concern the business of Steel Bros., 
_ and to «rry on the business of electricians. mechanical engineers, 
&c. Th. failure of the company is attributed by Geo. Steel and S. F. 
` Hastiz;3 to want of capital and pressure of creditors. 


Mooxushine.—Messrs. C. A. VANDERVELL & Co., LTD., 
of Act i, have issued in the form of a picture postcard a useful 
November moon-chart which has been compilel by Mr. A. H. 
Midglcy, their chief engineer. 


Catalogues ‘and Lists.— BRITISH THOMSON- HOUSTON 
Co., LTD.. 77, Upper Thames Street, London, E.C.—There ha; been 
issued by the Lamp and Wiring Supplies Department a waistcoat- 
pocket card calendar for a year from last July. Supplies, over- 
printed with name and address of contractors and dealers, can be 
obtained on application to the Publication Department. 

Messrs. Broom & WADE, LTp., High Wycombe, Bucks.—Folder 
giving general particulars respecting Hyatt flexible roller bearings. 

Mr. JOHN PHILLIPS, 166, Walworth Road, London, S.E. 17.— 
Illustrate leaflets showing new designs of his motor-driven 
commutator grinders. 


The British Industries Fair, 
British Industries Fair, far which application forms for exhibiting 
space, are now being issued by the Boatd of Trade, will be con- 
siderably larger than those of previous years. The last two Fairs 
were held in the Victoria and Albert Museum and the Imperial 
Institute, and the space available was not sufficient to meet the 
demands of the exhibitors. In many cases, in fact, exhibitors’ 
applications for space had to be cut down by as much as 60 per 
cent., and the fact of the Fair being in two buildings caused some 
inconvenience. The 1918 Fair, which will open on Monday, 
February 25th, and remain open for a fortnight, is to be held in 
premises which the Port of London Authority have placed at the 
Cisposal of the Board of Trade, and it is hoped that the available 
space will be sufficient to meet exhibitors’ requirements, at any rate 
for the coming year. as the Fair will, owing to the war, again ‘be 
restricted to the following trades :—Earthenware and china trade ; 
glass trade; fancy goods trade; paper, stationery, and printing 
trades ; toy and ames trade. 

The 1918 building contains about twice as much space as was 
available this year. It is more conveniently situated for business 
men, being near the Tower Bridge, and is a large roof-lighted ware- 
house on'a>e floor. Firms who are anxious to exhibit should send 
their cppiications for space to the Director, British Industries 
Fair, 10, Basinghall Street, London, E.C. 2, at the earliest possible 
moment. 


Bankruptcy Proceedings.—SaMUEL STEPHEN COSTER, 
electrica, engineer, &c., 14, Gladstone Road, West Ham Park, 
trading ns S. S. Coster & Co.—Under this failure, accounts have 
been lo-}rod at the London Bankruptcy Court showing liabilities 
£670, and «ssets ‘bad book debts of -£490." According to the 
observations of the Official Receiver, the debtor, in August, 1908, 
with £150 capital, became a partner in the business of electrical 
and m.«hanical engineer carried on at 114, Bishopsgate Street, 
E.C. ‘T.t business was not a success, and was abandoned in June, 
1909, w.ereupon the debtor started on his qwn account, and in his 
own name, at 78, Amity Road, West Ham Park, removing to 
Gladstone Road in 1912. Two years ago he adopted the style of 
S. S. Coster & Co., with a view to his son joining him in the busi- 
ness on his release from the Army. In November, 1916, his stock- 
in-trade and effects were seized and sold at the instance of a 
creditor, and very little business has since been transacted. The 
debtor attributes his insolvency to decline in his business through 
bad tra le, lighting restrictions. and shortage. of labour, to bad 
debts, anl to his ill-health, which at times prevented him giving 
his full :itention to the business. A sitting was held last week, 
before Mr. Registrar Hop2. for the debtor's public examination. 
The Ofcial Receiver reported that ths debtor had not filed cash 
and goo:ls accounts, nor had he attended on the Official Receiver, 
- a8 requiced to do. It was a case calling for considerable invest- 
igation ; tiere were no books or banking account, and it was 
impossible to say what the debtor had done with goods advanced 
on credit and not paid for. His Honour adjourned the examination, 
and directed the debtor to furnish ths accounts, and to attend on the 
Official Receiver forthwith. i 


Enemy Samples.—I[n the new Sample Rooms of the 
Department of Commercial Intelligence, 73, Basinghall Street, 
E.C., there is or view for the information of British manufacturers 
an exhibition of samples of German ani Austrian goods, including 
many rec2nt additions, showing new styles of goods that are being 
introduced in enemy countries. 


Auction Sale.—Messrs. P. Hupp.eston & Co. will sell 
by auction at Hammersmith on Tuesday, November 20th, a quantity 
of electrical apparatus. Full particulars are given in our adver- 
tising payes to-day. | 


1918.—Next year’s 


LIGHTING AND D POWER NOTES. 


~ 


E OT notice is to be given, „under the 


terms of the agreement for the supply of electricity to Haslingden, 
of intention to terminate such agreemənt on December alst, 
1918, for review and a ljustment. 


Australia.— With regard to the aaia of acquisition 


of a coal-bzaring property by the Sydney Municipal Couucil, it is , 


: without which they could not supply a tramway load. 


suggested that the Government Geologist, the Chief Inspector of 
Mines, and Mr. D. A. W. Robertson should consider the offers. A 
deputation is to wait on the Minister for Labour and Industry in 
regard to the alleged monopoly in connection with coal supply for 
electricity supply purposes. 

According to the Timex, restrictions imposed in Australia a 
October 11th on the use of fuel and power for industrial purpowm 
were to be removed last Monday. ' 


Bootle. —PROPOSED PLANT EXTENSION. —The question of 
electricity works extensions again came before the T.C. last week; 
the borough engineer reported that he had received an application 
from a cold storage firm for a supply of electricity to premises 
which it is proposed to erect in the district, but that the present 
generating plant will not permit of this being done. Eight other 
applications for large supplies had already been refused, and the 
demand for current was steadily increasing. The Electricity Com- 
mittee strongly expressed the opinion that it was imperative tbat 
additional plant should be provided, and it recommended that the 
Council should apply to the L.G.B. for sanction for immediate 
expenditure on works extension and provision of plant, at an esti- 
mated cost of £73,500. After a long discussion the matter was 
referred to a Special Committee for consideration. 


Bradford. — Waces.— The Bradford Corporation 
Employés’ Joint Sub-Committee, which represents nearly 4,00") 
employés of the municipality, has put in an application for an 
advance in wages for the members of certain Trade Unions 
including the Electrical Trade Union and the Amalgamated 
Society of Engineers. The demands are foran advance of 190 per 
cent. on pre-war rates, equal rates for men and women on similar 
classes of work, and time and a-half for overtime on ordinary 
working days and double time for Sundays and Bank Holidays. 
The Special War Wages Committee of the Corporatiou has already 
had an application from the tramway workers for an advange of 
£1 per week on the pre-war rates. and a request for equal trest- 
ment of women with men in matters of war bonus. 


Bristol.—STREET Licutinc.—The Sanitary Committee, 
with the permission of the Chief Constable, has decided to re-light 
all the arc and half-watt lamps and the electric incandescent lamps ; 
the top halves of the lamps will be painted a dark colour, and the 
bottom halves with one coat of white paint. Inthe event of an air 
raid over Bristol the supply will be cut off at the power station 
for these Jamps, together with all other electric lighting in the 
city. The number of arc and half-watt lamps at present unlighted 
is 258, and of incandescent lamps 937.— Bristol Times and Mirrer. 


Burnley.—The electrical engineer reports that he has 
informed the Todmorden authorities that the supply of electricity 
in bulk to the latter town was not feasible at the present time. 

The Electricity Committee has sent a resolution of protest to 
the Coal Controller on the unfairness of making the recent advance 
in the price of coal retrospective. 


Burton-on-Trent.—Price I[Nncreasge.—The price of 


current is to be increased by 10 per cent. from the anerer ending 
December 31st. 


Canada.—According to the financial Press, the Ontario 
Hydro-Electric Commission, which recently bought out the Ontario 
Power Co., is also seeking to purchase the Electrical Development 
Co. and the Canadian Niagara Co., the other generating companies 
on the Canadian side of Niagara River. Such a purchase would 
also involve the acquisition and operation of the Toronto Railwsr 
Co. and the Toronto Electric Light Co. in the one case and similar 
utilities in the city of Buffalo. It. is suggested that even the 
purchase of these undertakings would not enable a sufficient 
margin of power to be obtained to meet the requirements of the 
Ontario Commission's customers. 


Carlisle.—A supply is to be given to the works of Mesar. 
T. Brown & Co., and, subject to sanction, a loan is to be applied 
for to cover the cost of cables. 


Continental,__SwEDEN.—According to a recent state- 
ment in the Swedish Press, the Stockholm Waterfall Board hs 
asked the Government for a grant of 4,000,000 kroner. of which 
amount 3,000,000 kroner are to be used for the power station on 
the Lulea River, and 1,000,000 kroner for regulating the water 
supply in certain lakes._-Board of Trade Journal. 


r, : ; f 

Edinburgh.—The annual inspection of the Corporatien 
electric generating stations took place last week, the North Britis 
Rubber Co.'s works being also visited. At the subsequent dinner. 
the convener stated that if there were no lighting restrictions 
they would be running dangerously near the limit of their plan 
capacity; they were anxious as to the new Portobello station. 
It hs 
been decided to recommend an increase of }d. per unit in th: 
lighting rate, making 34d. per unit. 


Greasborough.—Prov. Orver:—The U.D.C. has - giver 
notice of its intention to apply for a prov. order to supply elie 
tricity in the area for lighting and power purposes. 


Halifax. Prov. ORDERS.—A special. meeting of thy: 
T.C. is to be called to authorise an application for. prov. order® 
enable supply to be given in the urban districts of Mytholmrn«: 


` and Luddenden Foot. 


Hebden Bridge.— At a Council meeting, last week. 
was stated that’ arrangements were nearly complete for the sae 
of electricity from Halifax to.sapplement the local production. 
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Holmfirth—The U.D.C. has considered a report by ite 
electrical engineer, and a Sub-Committee has been appointed to 
consider an extension to Somerfield. , 


Kingston-on-Thames.—At a recent meeting of the T.C., 
a recommendation of the Lighting Committee to increase the 
salary of the chief assistant electrical engineer, met with consider- 
able opposition, one reason being the financial position of the 
undertaking. 

The electricity accounts for the past year show a net loss of 
£6,790, which is equivalent to an 8d. rate. 


Leeds, — Industrial workers—especially women—are 
demanding, through the Trades and Labour Council, better street 
lighting, and a deputation has been appointed to wait upon the 
Chief Constable. 


Leicester. —NEw Power StatTion.—The T.C. has unani- 
mously adopted a report by the Electricity Committee, recommending 
that an application be made to the B. of T. for a provisional order 

-authorising the purchase of 36 acres of land on the Aylestone Road 

for the construction of a new generating station, togetber with 
buildings, plant, &c., as may be necessary. Ald. Flint, in moving 
the adoption of this report: said their generating plant was working 
at its full capacity, and it was necessary to take the earliest oppor- 
tunity of meeting the growing demand for electricity. It was 
probably well known that outside interests were waiting to come 
into Leicester, and if the Council did not take advantage of the 
opportunity which presented itself, it might be lost in the future. 
He did not anticipate any opposition from the Gas Committee, 
seeing that the Electricity Committee would probably become its 
best customer. . 

Mr. C. H. Wordingham, who has reported on the matter to the 
Council, addressed the latter, pointing out the desirability of com- 
mencing the work as soon as possible, and the advantage of 
co-operation between the electricity and gas undertakings in the 
interests of fuel economy. He pointed out the necessity of unifying 
the present diverse systems of supply, and the advantages of a 
single power station for all purposes. . 


Lewes.—STREET Liautinc.—The T.C. has sealed an 
agreement with the Electric Supply Co. for the supply of current for 
street lighting. . 


-London.—MaryYLesongé.—The general manager’s report 
on the working of the electricity department for the June quarter 
shows that 3,598,200 units were sold, representing a net increase of 
13°25 per cent. over June, 1916. The net revenue from the sale of 
electricity and meter rentals amounted to £33,730, being an increase 
over that of last June of £1,782. The total expenditure for the 
quarter amounted to £19,093, an increase as compared with the 
June quarter, 1916, of £1,812. The total average costs per unit 
- sold were 1‘274d., as against 1°306d. for the previous June quarter. 
The net results of the quarter's trading is that the surplus realised 
towards the payment of the capital charges amounted to £17,522, 
compared with £17,945at June 30th, 1916,a decrease of £423 ; but as 
- these charges for the current year are estimated at £1,400 less 

than last year, the position is well in hand and the estimates have 
_ been more than realised. : 


` ‘HamMpsTEap.—Electric indicators to give air warnings, showing | 
_ take cover” and “all clear,” have been attached to certain lamp 


_ standards, these being operated from a central control point. 


- Manchester.— Preliminary notice of a further increase in 
electricity charges has been given. It is expected that the new 
' prices will become operative from next December quarter-day. | 


Marsden.—Prov. ORDER.—The U.D.C. has decided that 
. consent be given to the granting by the B. of T. of a prov. order 
authorising the Electrical Distribution of Yorkshire, Ltd., to sapply 
electricity within the urban district, subject to a clause being in- 


serted having regard to prices to be charged to consumers, the . 


laying of cables underground, and a time limit for having the 
supply available. | 


Rochdale.—Price IncreasE.—The T.C., last week. 


decided to advance the charges for electricity from November 14th 
as follows :—Lighting 334 per cent., instead of the existing 25 per 
cent. ; power over I5-Kw. demand, advance of ‘04d. per unit, under 
-15-Kw. demand advance of ‘4d. per unit, instead of ‘3d. per unit ; 
tramways, advance of ‘25d. per unit in place of the existing ‘löd. 
per unit. Councillor Walker stated that the additional cost of 
coal of 2s. 6d. per ton and the increased wages of employés, made 
an extra amount required of £3,542, and the advanced charges are 
expected to realise £2,964, leaving a deficiency of £600. 


Rotherham.—LINKING-UP.—At the Electric Lighting 
‘Committee, it was reported that a conference had been held with 
representatives of the Sheffield Corporation to discuss the question 
of linking-up the power stations at Sheffield and Rotherham as 
desired by the Ministry of Munitions. The conference decided to 
recommend to each authority the desirability of linking-up the two 
power stations, and instructed the respective engineers to meet and 
endeavour to agree to a tentative scheme to carry this into effect, 


‘such scheme when arranged to be submitted to the respective Elec- _ 


tricity Committees for consideration. . 


Spenborough.—BvuLk Suppiy.—The Electricity Com- 
nittee has decided to recommend that an agreement be entered 
nto with the Yorkshire Electric Power Co. for a supplementary 
-of current from ite system, subject to the sanction of the 


i l 
3, P A to the necessary expenditure on a transforming plant. 


- 


Stafford. —The Electricity Commjttee reports an increase 
last year of 24'2 per cent. in the output of electricity. ' 

Todmotden.—Price Increase.—The Electricity Com- 
mittee has decided to increase all charges 10 per cent., witħ a flat 
rate of 5d. per unit for lighting. . 

Wakefield.—Price Increase.—As from December 1st 
next, the price of electricity for power purposes will be advanced 
25 per cent. over the current prices, and for lighting purposes 
124 per cent. over the current prices. 

York.—PrRicE Increase.—The Electricity Committee 
has decided to increase the charges for power to consumers by 
10 per cent. from January Ist next year. 


to 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—TRarric Freures.—The total revenue of the 
tramways for the six months ending September 30th was £166,571, 
as against £151,981 for the corresponding period last year, an 
increase of £14,590. The expenditure reached the alarming total 
of ,£107,070, as against £89,723, an increase of £17,347. As a 
result, the gross profit was reduced to the extent of £2,757, or to 
£59,501, as against £62,258. Net revenue and appropgiation 
charges totalling £59,186 reduced the gross profit to the figure of 
£316, or £3,567 less than the surplus, £3,883, for the first six 
months of last year. The increased expenditure on revenue account 
was :—Traffic, £9,142; repairs and maintenance, £3,573 ; power, | 
£4,542 ; and general expenses, £90. The first item was chiefly 
attributable to increased wages, the second to the same and cost of 
materials, and the third to the high price of electricity. 


Birmingham.—The Corporation has decided to promote 
a Bill in Parliament for, among other things, the construction of a 
short length of tramway from Longbridge to Rubery, on the 
outskirts of the citf¥, where there has been great industrial 
development. 


Dudley.—AcciDENT.—A serious accident, which happily 
did not result in any loss of life, occurred lust’ week. A fully 
loaded car was proceeding down the Bath Hill when the driver, 
who was a learner, lost control, the vehicle running away and 
colliding at.the bottom with another car. Both cars were very 
badly damaged. 

Hebden Bridge.—At last week’s Council meeting, the 
clerk reported the willingness of Halifax and Todmorden Corpora- 
tions and the Hebden Bridge Rural Council to confer with the 


_ District Council on the subject of the possibility of joining up the 


existing tramway system from Halifax to the motor-’bus system 
at Todmorden, over a mile and a-half of road, which has at 
present no service,and he was instructed to call a conference at 
Hebden Bridge. . | 

London.—The London United Tramways Co. has 
intimated to the districts through which ite lines pass that it is 
going fo apply to Parliament for an Act asking to be relieved from 
the restrictions imposed on the company with regard to fares, so - 
that it can raise them, and also for power to abandon some portions 
of its lines in Middlesex and Surrey. 


- Manchester.—FarE ReEvision.—The City Council has 
instructed the Tramways Committee to immediately consider the 
revision of fares. At ita last meeting the Tramways Committee 
decided to leave the matter over pending the report from the 
Trading Profits Committee as to the amount expected from the 
undertaking towards the rates. Councillor Fox strongly opposed 
the increase of fares until it was. known what was expected from 
the department, and said that when the Committee was convinced 
the undertaking was not paying its way it would be prepared to 
raise fares, providing it was assured that the money would go into 
the department concerned, to make up its losses, and not go to 
saving the rates. 


New Zealand.—The report of Mr. C. F. Alexander, 
manager of the Dunedin City Tramways Department, for the’ 
year ended March, 1917, contains the following information :— 
Total revenue, £79,928 ; working expenses, £43,514, leaving a gross 
profit of £36,414; loan and special charges, &c., amounted to 
£30,460, leaving a net surplus of £5,954, as compared with 
£4,840 the previous year. The car-mileage was 1,295,988, a slight 
reduction on last year’s figures. The passengers numbered 
15,135,567, an increase of 285,816.— Commonwealth Engineer. 


Salford.—FareE Revision.—Ald. Linsley, speaking at 
the Council meeting, said the recent award to tramway workers by 
the Committee on Production had added to the working expenses 
of the tramways £140 a week to working employés, and £85 to 
those serving with the Colours.. The Committee was already paying 
in war {bonus awards £434 and £184 respectively, and it was 
also paying £210 a week to soldiers’ dependents, making a total 
weekly payment of £1,053, or £54,756 per annum. The increased 
fares were justified, but even if the receipts continued to be satis- 
factory, and no further burdens were placed on the department, it 
might not be possible to place any contribution to the reserve and 
renewals fund, and it might be necessary to ask for help from the 
rates for the repair of the permanent way. 
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Wallasey.— Y EAR’S Worxine. —The Corporation tram- 
ways had a record year, according to the annual report just issued. 
The receipts were £78,756, an increase of £4,435: the passengers 
numbered 15,125,000, an increase of 819 000 ; and the car-mile 
earnings’ were 13° 58d. against 12°92d: The additional war bonuses 
absorbed £1,050, and £2,749 was paid in war allowances. A sum- 
of £8,500 was allocated te the rates, equal to 4d. in the £, and 
the highest amount yet handed over. 


Wigan.—ACCIDENT CLAIMS.—Arising out of the accident 
on the Corporation tramways in July of last year, 17 cases came 
before the Registrar of the Wigan County Court, in which 
passengers claimed damages from the Corporation. ‘A test case 
had already been brought, in which £45 damages was awarded. 
Ten of the claims were settled, the total payments accepted being 
£290, as against £410 claimed. In the contested cases the aggre- 
gate damages awarded were £190, compared with a total of £642 
claimed. A claim of £500 damages was brought before the Under- 
Sheriff at Liverpool, last week, by another passenger. and it was 
stated that the Corporation admitted liability. A verdict for £325, 
and costs, was given. 

The T.C. has decided to purchase a number of L.C.C. tramway 
cars, if suitable. Alderman Fletcher referred to the abnormal 
demands made by the traffic at week-ends, and said the Committee 
would pay almost any price for new cars. if such were to be had ; 
20 months ago they gave‘an order for some gear and pinion wheels, 
but they had not yet been supplied. 

Wolverhampton.—The Tramways Committee states, in 
its annyal report, that there is an approximate increase per annum 
of £7,790 for wages and war bonus, £2,000 for petrol, and £2,400 
for electricity. The increased cost of running is having careful 
attention, and, if these high costs are maintained, it will be 
necessary to raise fares in due course. 


rs AND TELEPHONE NOTES. 


Telephone Time Service in Switzerland.—Immediately 
after the outbreak of the European war, the Government of 
Switzerland suspended the operation of private wireless stations 
throughout that country. One result of this step was to prevent 
the receipt of the daily wireless time signals from the Eiffel Tower. 
in Paris, to the considerable inconvenience of the Swiss watch and 
clock makers, as well as many other persons who had been in the habit 
of receiving these signals. In order to remedy this situation, the 
Federal telegraph and telephone service installed at Berne auto- 
matic apparatus, designed by E. Nussbaum, whereby the wireless 
time signal received by the official station at that place from Paris 
is conveyed over the telephone lines to telephone subscribers who 
desire it. This plan has been in operation since May, 1916, and 
astronomical observations made at the Federal observatory in 
Zurich show that the accidental error involved in the trans- 
mission of the signal rarely exceed a tenth of a ue ad ad 
Engineer. 


United States.—The U.S. Gov ament has prohibited 


the exportation of wireless apparatus from the country except 
under special permit. . 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen. —November 19th. G.N. of Scotland Railway. 


Telegraph material for six or twelve months. Stores Super- 
intendent, 80, Guild Street. 
Australia. — PERTH.-—December Sth. Deputy P.M.G. 


Telegraph and telephone instruments and parts, also. battery 
material, according to schedule and conditions, a copy of which 
may be seen at the offices of the ELECTRICAL REVIEW, or at the 
Commonwealth Offices, Australia House, W.C. 

December 12th. Deputy Postmaster-General. Switehboarda: 
telephone parts, as per schedule, a copy of which, as well as the 
contract conditions, may be seen at the offices of the ELECTBICAL 
REVIEW, or at the Commonwealth Offices, Australia House, W.C. 

Beckenham.— November 12th. U.D.C. Three,months’ 
supply of coal for the electricity works. See “ Official Notices ” 
November 2nd. 

Bradford.— November 24th. General stores for tramway 
department for one year. Particulars from Tramway Offices, 7, Hall 
Ings. 

Enniskillen.— December Ist. 
Counties Railway Co. Telegraph material for 12 months. 
Duff, ‘Secretary, Enniskillen. | 

" South: Africa.—November 12th. S. African Railways. 
4.466 train-lighting cells. Secretary, Tender Board, S.A. Railway. 
Headquarters, Johannesburg. Specifications may be geen at the 


Department of Commercial Intelligence, 73, Basinghall Street, 
London, E.C. 2. 


Wakefield.—November 17th. Coal for electricity works 


Sligo, Leitrim & Northern 
Mr. J. 


at Calder Vale for one ye City Electrical Paneer, Old Town 


Hall. 


CLOSE D. 


Hatifax.—The Electricity Committee has accepted the 
offer of Messrs. Bayliss, Johes & Bayliss, Ltd., to purchase the 
750-Kw. direct-coupled Belliss engine and the E.C.C. dynamo 
at the electricity works, Halifax. subject to the firm being able to 
obtain the sanction of the Ministry of Munitions to such purchase. 
for £2,500. 


London.— Marylebone.—The Electricity Committee recom- 
mends that the offer of the B.I. and Helsby Cables, Ltd., to extend 
their contract for a further period of six months subject to an 
increase of 10 per cent. on the prices contained therein, be accepted. 

STEPNEY.—The Electricity Committee has accepted the offer of 
Messrs. W. H. Bowater, Ltd., to store at Griffith's wharf 2,000 tons 
of nutty slack, at 25s. 6d. plus rent for storage, ld. per ton per 
week, the Council to insure against fire. ~- 

Pipe &c., covering at Limehouse Station :— 

Hobdell Way & Co., Ltd., accepted, £80. 


Reid McFarlane & Co., £98 
Thermofelt, Ltd., £127. 


Sheffteld.—Town Council. Accepted tenders in, con- 
nection with the erection of the emergency power house at 
Blackburn Meadows :— 


John Greenwood.—Buildings. 
Gilbert, Heathcote & Co.—Structural steelwork. Q 
Clarke, Chapman & Co., Ltd.—Electric capstans. 

Crompton & Co., Ltd.—Boosting sets. 


Wolverhampton.—Corporation Electricity Committee :— 

Ferranti, Ltd.—u.T. switch cell for Sunbeam sub-station, £130. 

Electric Construction Co., Ltd.,—-Seven motors and switchgear for driving 

fans and auxilia lant, £938. 

Melville Dundas an itson.—Second half of boiler house structure 
and other buildings, also reinforced concrete hopper for a dditiona! 
telpher plant, £3,500. 

Felt & Farrant Manufacturing Co., Ltd.—Comptometer type calculsting 
machine, £73. 


FORTHCOMING EVENTS. 


Junior lustitution of En neers, Friday, November 9th. At 8 o'clock, at 
89, Victoria Street, S.W., paper on ‘‘ Precision Gauges,” by Mr. H. J. 
Rickw ood. 

Physical Society of London.—Friday, November 9th. At 5 p.m. At the 
Imperial College of Science, South Kensington, 8.W. Ordinary meeting. 

Institution of Electrical 
Wednesday, November I4th. 
Street. 

(Western Local Section,)—Monday, November 12th. AtTp.m. A; 
the South Wales Institute of Engineers, Park Place, Cardiff. Chairman’: 
inaugural address. 

(Manchester Local Section).—Tuesday, November 13th. At 7 p.m.. 
at the Engineers’ Club. Chairman's inaugural address. 

(Scottish Local Section).—Tuesday, November bead At7.30p.m. At 
- 207, Bath Street, Glasgow. Chairman’s inaugural ad 
Greenock Electrical Society.—Thursday, November Ae At 7.45 p.m. 
At 22, West Stewart Street. Paper on ‘‘ Telephone Switchboard Multiple.” 
by Mr. A. Pick. 

lastitution of Mechanical Tip speres ete pone November 16th. At 6 p.m 
At the Institution of Civil Engineers, Great George Street,8.W. Papero: 
“Some Notes on Air Lift Pumping,” by Mr. A. Purchas. 

Elestro Harmonie Society.—Friday, November 16th. At 6.15 p.m. At the 
Holborn Restaurant (Venetian Champers Concert (ladies’ night). 


rs. (Birmingham Local Sectica.)— 
t 7 p.m. At the University, Edmond 
Chairman's inaugural address. 


NOTES. 


Volunteer Notes.—County or LONDON VOoLUNTEES 
ENGINEERS (FIELD COMPANIES). Headquarters, Balderton Street. 
Oxford Street, W. 1. 

Orders for the week, by Lieut.-Colonel C.B. Clay, V.D., commanding :— 

Officer for the Week. —Second Lieut. E. A. Ullmann. 

Driils.— Week ending Saturday, November 17th, 1917 :— 

Monday.—No. 8 Company, Left Half. Reoruits, signalling, 6.30. 

Tuesday.— Physical drill and bayonet exercise, 7.30. 

Wednesday. -~ No. 1 Company, 6.80. 

Thursday.—No. 2 Company, 6; signalling, ambulance, 6.90. 

Friday.—No. 3 Company, Right Half. Recruits, 6.30. 

Saturday.—Inspection of N.C.O.’s and mén in Sections A, B, and C by a Su” 
Officer from G.O.C. All N.C.O.’s and mien in these sections are required & 
parade at Headquarters at 2.30 p.m. Uniform. 

Note.—The Medical Officer will attend for examination of recruits, &c, o 
Thursday, at 6. 

All enamelled cap badges must be returned to the Quarter-Master Sergeart 
without delay. 

Unless otherwise indicated, all drills will take place at Headquarters. 


(By order) MaAcLEOD YEARSLEY, Capt. and Adjutar!. 


Appoiutments Vacant.—Charge engineer for the Farr 
worth (Bolton) U.D.C. Electricity Works ; “inatroctor in electra. 
engineering in connection with the training of discharged dissh: 
sailors and soldiers for the County of Barnsley Education Com 
mittee Technical School ; engineer for testing and calibrating swit:? 
board instruments for the L.C.C. Tramways Department; <b: 
engineer (70s.), station attendant (47s.), for the Stalybridge. ae K 


‘Mossley and Dukinfield Tramways and Electricity Board: 


charge engineers for the City of Worcester Electricity Work: 
assistant mains ‘superintendent (508.) for the Borough of Rocbd:: 
Electricity Department. See our advertising pages to-day. 


Educational.—STok £- on-TRENT. —The Corporation Ł: 
appointed for the-Central School of Science and. Technology : 
principal of electrical and mechanical engineering, at a salary c: 
£750 per.annum. The. directors of the Shelton Iron, Steel sei 
Coal. Co. have .offered to contrite £100 towards & fund. iv 
research work. 


——— — a 


Wie ee m 
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Institutien and Lecture Notes.—Greenock Electrical 
seh Tho programme of the Society for the coming session is 
as IOLIOWB :— 


October 18th—-Social and whist drive. aoa 
@ November Ist.—Discussion on ‘Modern Generation and Distribution 
Systemsa,’’ by Messrs. Angus and Macdonald. 
_ November Srd.— Visit to Coplawhill Tramway Works. >. 
. November 15th.—‘‘ Telephone Switchboard Multiple,” by A. Pick. 
- November 29th.—Open night for discussion. 
_° December 6th.— Wireless Installation,” by G. Reid. 
December 15th:—Visit to Glasgow Centra! Station.- . ‘ae 
ber 20th.—Discussion on “Fuses and Circuit Breakers,’’ Messrs 
M‘Dougall and Toppin. 
January 10th, 1918.—‘‘ Small Private Plants,” by G. T. Morrison. 
January 15th.—Visit Globe Sugar Refinery. 
January 24th.—‘‘p.c. Machine Faults,” by J. A. Kinnaird. 
February 7th.—‘‘ Armature Winding,” by W. R. Scott. 
February 3lst.—‘‘ Notes on Electric Furnaces,” by F. H. Whysall. 
February 28rd.— Visit to Merino Mill. 
_ March 7th.—Juniors’ night. 
March 21st.—‘* Production of Iron and Steel,” by A. Norwell. 
March 28th.—General meeting. 
March 80th.—Visit M'Alpine's Lead Works, Govan. 


Institution of Electrical Engineers.—The first ordinary meet- 
ing of the session of the WESTERN LOCAL SECTION will be held 
at Cardiff, on Monday, November 12th, when the chairman, Mr. 
R. Howard Fletcher, will deliver his inaugural address. The 
annual general meeting is provisionally fixed for March 11th, at 
Bristol, and it is proposed to invite Messrs. P. N. Bircham and 


I. Jorgensen to read a paper on “ Electroculture”’ on that occasion; - 


The advance programme of the session of the S 
SECTION, so far as decided, is as follows :— 
November 13th (Glasgow).—Chairman's inaugural address, Mr. A. Page. 
December 11th (Glasgow).—“‘ Gas-Firing Boilers,” by T. M. Hunter. 
January 8th (Edinburgh). — ‘‘Electric Cooking as Applied to Large 
Kitchens,” by W. A. Gillott. 
February 12th. (Glasgow),— Kelvin Lecture. 
Prof. Magnus Maclean. > 
March 12th (Edinburgh). 
April 9th (Glasgow). l 
The opening meeting of the session of the MANCHESTER LOCAL 
SECTION will be held next Tuesday, at 7.0'clock, at the Engineers’ 
Club, Albert Square, when Mr. C. J. Beaver (the chairman) will 
deliver his address. Other arrangements for the session are as 
under :— so g ie ae a a 


COTTISH LOCAL 
t 


November Ith, —“' Gas-Firing Boilers,” by T. M. Hunter. —— ` 
. December 11th.—“ Electrical Cooking as:Applied to Large Kitchens,” by 


Re W. A. Gillott. ` l l 
-Jannary 15th, 1918.— Electrical Signalling and Control on Railways,” by 
C. M. Jacobs. 


Other meeting dates are:—January 2th, February 12th and 26th, March 
12th and 26th, and April 9th. 


Junior Institution of Engineers.—The annual general meeting 
is to be held at the offices, 39, Victoria Street, London, S.W., on 
Monday, November 26th, at 7.30 p.m. A paper by Mr. D. C. Boyd 
on “Die Making, Press Tools, and Tin-box Manufacture” will 
follow. GE K Ba 

The report of the Council for the past year shows that the mem- 
bership at September 30th was 1,306, a decrease of 23. Of the 
members serving with the Forces, 19 have been killed in action ; 
_ 257 are in service. In the November issue of the Journal, an illus- 

trated paper on “Mechanical Artificial Arms,” by Mr. E. W. Hobbs, 

is printed. PE. : Ta S 

- Institution of Mechanical Engineers.—The. Thomas Hawksley 
Lecture on “ Heat Engines,” by Captain H. Riall Sankey, C.B., R.E., 
will be delivered on Friday, November 30th, at 6 p.m., at the 
Institution of Civil Engineers. a ee ee A 

Royal Society.—The following have been recommended by the 
president and Council of the Royal Society for election at the 
anniversary meeting on November 30th :—President, Sir Joseph 
Thomson ; treasurer, Sir Alfred Kempe; secrétaries, Prof. A. 
Schuster and Mr. W. B. Hardy; foreign secretary, Prof. W. A, 
Herdmaa.' | as of è = Da ies K i i to ki i 5 

Rantgen Society.—The. subject of Capt, G. W. C. Kaye's presi- 
| dential address delivered on Tuesday evening was ` The Part Played 

by X-rays in the War.” ne et 

To-morrow, at the Swansea Public Library, Mr. A. J. Stanton, 
A.M.LE.E., is giving an address, with lantern demonstrations, on 
“ Organised Effort.” 


The Effect of the War on Municipal Engineering and 
Public Health.—In association with the Chadwick Departments of 
Municipal Engineering and Hygiene, an introductory lecture was 
given at University College, London, by Mr. H. Percy Boulnois, 
M.Inst.C.E., on this subject. Mr. Boulnois said it was doubtful 
whether the general public fully appreciated the important bearing 
which municipal engineering had upon their daily life and health. 
The war had, perforce, stopped a number of municipal works which 
were in process of construction, but all the obligations arising out 
of the war had been in nearly all cases satisfactorily settled without 
recourse to the Law Courts. That was entirely due to the good 
feeling which existed ee contractor and the local authority 
owing to the crisis into whioh this country had been plunged. 
With regard, to any detrimental effect upon public health, he did 
not think, so far as he could ascertain, that-up to the present time 
there-had been any auch effect due to the compulsory closing down 
of. these. works. ‘He doubted if the general public realised the 


amount of quiet and, unostentatious. work that. had béen carried: 


out, for their benefit.owing to the momentous changes produced by 
the war. Nor must it be forgotten that this work had been carried 
out, with greatly depleted staffs. With regard to street lighting, 
the lecturer sgid. there was now. more. light thrown on the surface 
of -the streets, without showing more: light upwards, by means of 


more scientificdarkening of the lanterns, and by reducing the candle-. 


‘power of the burners. He thought the darkening of our streets 


l 


“Kelvin as a Teacher,” by 


r 


would lead to a much more scientific arrangement with regard to 
street lighting. Street lighting was, as a rule, unscientifically con- 
sidered. "You want,” he said, “to diffuse light. Now you have 
a diffused light—just what is really wanted.” On the question of . 
housing, Mr. Boulnois decried State aid as contrary to the principles 
of political economy, and advocated the promotion of some form of 
legislation to compel all employers to provide accommodation for 
their employés, if no other means were available. . yy 

Sir Maurice Fitzmaurice, in proposing a ‘vote of thanks to Mr. 
Boulnois, said the subject with which the lecturer had dealt was . 
really almost a part of the very important subject of Reconstruction. 
He thought there were very few who really realised what the great 
extent and cost of reconstruction was going to be after the war. 
Let them consider the reconstruction which would be necessary on the 
railways in this country, the Overseas Dominions, and all foreign 
countries, the roads, water supply, drainage, housing, new works 
for electric lighting and power, development of our agriculture and 
of all our natural resources—all these things were going to cost 
money. Particularly in municipal matters it would be very 
important that we should make up for lost time. London, perhaps, 
was better off than most municipalities in that way. but, to mention 
only one glaring thing in London, their supply of electric current 
for lighting and power, split up, he thought, among 28 different 
stations, was, in his view, a perfect scandal to the country. 


Empire Trade Organisation: the Australian Scheme.— 
The London newspapers have published dispatches from Australia 
summarising a scheme unfolded by Mr. Hughes, the Australian 
Prime Minister, on Monday last, for organising industry in readi- 
ness for after-the-war operations and competition. Mr. Hughes. 

jsees that there will be a great economic struggle between the 
nations, and that industrial upheavals—possibly financial chaos— 
will result, with vital effeets for the British Empire. It is there- 
fore essential for the nation to organise, so as to bear the burdens 
imposed by the war and so as to deal with the many inevitable and 


= complex problems. The speaker gave in outline his proposals for 


setting up:a great national organisation for Australia. Each 
industry must have its own organisation, and there must be a 
general Council of Commerce composed of representatives of these 
separate “Associations. - Other parts of the écheme include the 
appointment of a Minister of Commerce, the setting up of a per- 
manent Science-and Industry Bureau, also a Department of Trade, 
and the appointment of trade representatives in the Overseas markets. 
There would thus be one Federal Department which would over- 
look such matters as scientific production and would study possible 
markets. Even at a cost of £250,000 per annum such an organi- 
sation would be well worth while. He emphasised the need for 
collective action in place of our past individualist policy. | 


Engineers’ Wages.—The Committee of Production has 
issued an award giving a further advance of wages to all grades of 
workmen engaged with members of the Engineering Employers’ 
Federation, bringing up the total war-time increase to 20s. per 
week. : 


Electrical Rain-Making in Australia,—<According to 
the Sydney Sunday Times, the first official news of the success of 
Mr. Balsillie’s efforts to induce rainfall was given to the public by 
the Minister for Works and Railways (Mr. Watt) on his return to 
Melbourne from a trip along the route of the Transcontinental 
Railway. In a brief statement which he made to the Press, the 
Minister said that after a visit to Bookaloo, and an examination of 
the records obtained, he was much struck with the results of the 
experiments, and was satisfied that the tests should be taken 
further. He had, therefore, decided to install two other stations-— 
one in New South Wales and one in Victoria. ` a 

What the Minister learned on his visit to the plant at Bookaloo 
was that the rainfall was 60 to 70 per cent. above that of the sur- 
rounding country, and the area. affected by the operation of the 
plant appeared to be approximately 350 sq. miles. tok 

While Mr. Watt, by reason of his position as a Minister of the 
Commonwealth, has to take a conservative view of the experiments, 
others who have only themselves to please in the matter have ex- 
pressed themselves satisfied with the results obtained by Mr. 
Balsillie, and have given him orders to install rain-making plants 
on their stations in the arid districts of Australia. Mr. Balsillie 
has entered into a contract that he is only to be paid by results. 
The more rain there is over the average yearly fall, the bigger will 
be the cheque at the end of the term. l 

The scheme has been protected in ‘every country in the world, 
with the exception of Germany and the nations allied with her. 

Careful research showed the inventor that in fine weather there 
was a charge of positive electricity in the higher regions of 
the air, and that when it rained negative electricity predominated. 
He was studying the effects of mountains on rainfall, and came 
to the conclusion that hills acted as conductors of the negative . 
electrical energy with which the earth's surface is charged. He 
argued that all that was necessary, therefore, to give flat plains . 
the same advantage as regards rainfall as hilly country, was the 
free passage of the negative electricity to the higher regions of the 
air. His rain-making plant now consists of a set of two or three 


_ kites, which are let up on galvanised flexible wire to an altitude of 


between 4.000 and 6,000 ft. The negative current is taken from 
the earth by means of a terminal, which is well grounded. Of 
course, the first essential in the business is wind. In his tests at 
Booksloo and elsewhere.’ Mr. Balsillie has found that rain in- 
veriably falls after the kites have been in the air for from six to 
ten hours. . 

In addition to the testing station-on the Transcontinental Rail- 
way line, another station is being established in the Northern 
Territory for Government experimental work. 
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Patent Law.—At the opening meeting of the London 
Section of the Society of Chemical Industry on Monday, a paper on 
patent law and British chemical industry was read by Dr. F. W. 
Hay, patent expert of British Dyes, Ltd., who expressed the view 
that the novelty of all inventions to be protected by patents should 
be investigated by the Patent Office by means of a general system 
of examination, covering all prior British and foreign publications. 
He further proposed that the public should be allowed five years 
within which the patent could be revoked on various grounds, and 
the validity of the patent should then no longer be open to attack 
in Court, so as to give greater security to any new manufacture 
depending on patent rights. He also suggested that all actions 
connected with infringement of patent rights should be tried in 
the presence of a technical jury consisting of experts engaged in 
the industry or science to which the action related, the Judge being 
required to submit the issue of infringement tothe jury.— Morning 
Post. 


Wages of Australian Tramway Men: Arbitration.-— 
Australian papers just to hand show that in August last arbitration 
proceedings were commenced by Mr. Justice Higgins respecting 
the claim of the Afstralian Tramway Employés Association against 
tramway companies and others in the various States seeking increased 
wages and better conditions of work. The respondents who put in 
an appearance were the Prahran & Malvern Tramway Trust. the 
Hawthorn Tramway Trust, the Melbourne. Brunswick & Coburg 
Tramway Trust. the Hobart Council and the Kalgoorlie Electric 
Tramways, Ltd. It was announced that azreements had been signed 
and the plaint withdrawn as against the Melbourne Tramways Board, 
the North Melbourne Electric Tramway & Light Co., the Electric 
Supply Co. of Victoria. the Northcote Council, the Fremantle (W.A.) 
Municipal Tramway & Electric Light & Power Co., which were 
amongst the original respondents. The Association made the 
following claims, amongst others, for wages :—Shunters, dray 
drivers, orderlies, lavatory men, office porters, and labourers, the 
basic rate of 11s. aday ; horse car drivers, 11s. 6d.aday ; conductors, 
tramcar drivers, signalmen, 12s. 6d. : signalmen in charge of levers, 
13s. ; engine drivers, 13s. to 17s. ; firemen 13s. to 13s. 6d. ; trimmers, 
boiler cleaners, 12s.: and other classes of workers from 12s. 
to 15s. a day. Employés at Kalgoorlie asked for 15 per cent. 
above these rates. A 44-hour week was asked for in the plaint, 
but it was stated that the employés would consent to a 48-hour 
week. Annual leave was asked for by the employés of 21 days 
each year on full pay. It was stated that agreements had been 
come to with many of the respondents in respect to various 
conditions of work to be performed by the employés, and that 
understandings on other points might follow. In answer to his 
Honour, several of the respondents declined to admit that there was 
a dispute extending beyond the limit of one State, and it was 
intimated that this matter would have to be determined latter on in 
High Court jurisdiction. 

The taking of evidence was commenced. 


Technical and Commercial Libraries.—The` interim 
report of the Council of the Library Association on the Provision 
of Technical and Commercial Libraries has been issued, and in- 
cludes the following recommendations, which have been laid before 
the Department of Scientific and Industrial Research :— 

(a) The removal of the existing limit to the library rate, so that 
local authorities may be free in future to expend upon their 
libraries the sums necessary for their greater efficiency. 

(>) A closer union between State and Copyright Libraries on the 
one hand and Municipal Libraries on the other, so that the 
resources of the former may directly or indirectly be made avail- 
able for scientific and technical students in the provinces. 

(°) That funds should be provided for some State-supported 
library, such as the Science Library of South Kensington, or a 
library controlled by the Department of Scientific and Industrial 
Research, to purchase books required for research, and to make 
them available for loan to public libraries. 

The Association is of opinion that it is of urgent national im- 
portance to increase the supply of scientific and technical books 
and periodicals as suggested in parayraph (c), and that local autho- 
rities should afford more generous support to public libraries for 
the provision of scientific and technical literature. Commercial 
departments should also be established in libraries in trading and 
industrial centres, and special collections of books brought together 
and classified. The co-operation of the B. of T. Commercial Intel- 
ligence Branch to this end is suggested, and the valuable services 
rendered to American commerce by the Philadelphia Commercial 
Library, which answers inquiries on trade matters by telephone 
and correspondence, are cited as an example of what should be done 
here. But Library Committees must be prepared to pay higher 
salaries to assistants capable of doing such work. We are glad to 
see that the Association holds such advanced opinions, with which 


we cordially agree, and it is taking steps towards realising the 


proposals above described. 


Storage of Coal (in Bulk).—The British Fire Prevention | 


Committee has issued a special ‘‘ Warning `° (No. 31) with regard to 
the storage of coal in bulk, with especial reference to spontaneous 
combustion. The following are some of the precautions that should 
be taken :— 

' (2) Stacks should not be higher than 10 ft. 

(b) Iron perforated pipes 3 or 4 in. in diameter, or, failing these, 
either suitable earthenware pipes or ducts formed of incombustible 
material should be inserted vertically in the stacks as they are 
built up. The lower ends of these pipes or ductes should be at 
different heights from the ground throughout the stacks. There 
should be one pipe or duct to about every 300 aq. ft. of surface. 


' (c) A thermometer should be lowered occasionally through these 
pipes or ducts to ascertain the temperature at the centre of the 
stack. 3 

(d) If wet, very small, very soft, or impure coal is received. it 
should be dumped around the edges of the stack, or in some loca- 
tion where the air can get to it freely, and where other coal will 
not be packed on top of it. 

Matches should always be used carefully, and should not be 
thrown down until extinguished. Safety matches are preferable 
to any others. The funnels of steam lorries, &c., should be fitted 
with spark arresters, and similarly the flue pipes to any stoves near 
the coal stacks. 

When a ooal yard is working at pressure, more than ordinary 
care should be taken to keep the premises clean, and to see that 
there is no accumulation of waste or rubbish. Oily rags from 
lorries especially should be placed in iron or metal-lined receptacles, 
and removed every night. Particular care should be taken to 
guard against any hot ashes from steam lorries, or accumulation of 
petrol or oil drippings from motor vehicles generally. 

Fire appliances should be installed, and properly overhauled 
weekly by a competent employé or watchman, and kept ready for 
instant use. Additional fire appliances above the usual supply 
should be provided where the pressure of work is exceptional. In 
large yards hydrants with an ample supply of hose to cover the 
whole of the premises should be provided. Particular care should 
he taken in frosty weather to prevent mains, hydrants, or hand 
fire appliances being affected. 

Coal should not We stacked against buildings, boundary walls, or 
wood fences, &c., as the pressure may be considerable, and such 
structures collapse with serious results. 

Buckets of water should always be available, also buckets or 
bins of dry sand with scoops where oil or spirit is used. 

Copies of the notice can be obtained on application in writing to 
the Registrar at the offices of the Committee, 8, Waterloo Place. 
Pall Mall, London, S.W. 1, enclosing a stamped addressed foolscap 
envelope. i 


Electro-Harmonic Society (Season 1917-1918).—The 
next Concert (Ladies' Night) will held at'the Holborn Restaurant, in 
the Venetian Chamber, on Friday next, November 16th, at 6.15 p.m. 
Colonel A. M. J. Ogilvie, C.B., will preside. The list of artistes is 
as follows :—Miss Annie Rees, soprano; Miss Dorothy George, 
contralto; Mr. Thomas Howell, baritone ; Mr. Walter Churcher. 
humorous recitals ; Mr. Arthur Brough, ventriloquist and child 
mimic ; Miss Rene Haslam and Mr. Fred Rome, cameo conversa- 
tions ; Mr. Ernest Hastings, fntertainer at the piano ; Mr. Bernard 
Flanders, A.R.A.M., pianoforte solo and acconrpanist. 


Automatic Railway Sub-Stations.—A recent article in 
the Electric Railway Journal mentioned that a dozen or more 
automatic sub-station equipments have been installed by seven 
different electric railways in America, and some 30 other equip- 
ments are under construction by a single manufacturer. The 
apparatus is designed to do the work of the operator, and, in addi- 
tion, automatically to limit the amount of current taken from the 
machine. 

This portion of the equipment consists of a load-limiting resister, 
which is automatically inserted between the machine and station bus 
when excessive peaks occur by reason of high acceleration, Ac. ; 
where individual feeder protection is required, a portion of the 
resistance is inserted in the outgoing feeders. Equipments are 
under construction for automatic stations ranging from 200 to 
1,500 Kw. It is calculated that in the case of a hypothetical line 


_ having four sub-stations of 300 Kw. capacity each, and operating a 


car service on a 2-hour headway, the total saving per year would 
amount to $6,608 (£1,321), comprising $4,680 (£936) wages and 
$1,928 (£386) energy. One day and one night inspector only 
would be required to supervise the equipments ; in the case of the 
Des Moines City Railway it is considered that these two officials 
will have ample time to look after the operation of the 16 automatic 
convérter stations eventually to be installed, which, in view of 
labour shortage, should be especially attractive to the company. 


Causes of German Coal Shortage.—The Labour Gazette 
states that the chief canses of the present inadequate output of 
coal in Germany are discussed in an article in Die Kunjurktur of 
August 30th :—" Among those given are the underfeeding of the 
miners, their lack of experience and training, the unsatisfactory 
terms of the collective piecework contracts, lack of zeal in the 
workers, defective ventilation, poor blasting materials, defective 
tram lines, and general shortage of trams, timber and other 
materials. By way of illustrating the decline in the standard of 
efficiency of the mining staffs, the following figures are given: 
At the outbreak of war the Prussian mines had at their disposal 
a total of 767,177 fairly well-trained workers, of whom 7,205 were 
women and 31,290 were lads under 16. In the first quarter of 1917 
the total number of workers in the Prussian mines (exclusive of 
prisoners of war) was 593,722, of whom 40,842 were women and 
41,197 lads under 16. Thus the percentage of women and lads had 
risen from 5°02 to 13°82. During the second quarter of 1917 the 
total number of workers has increased somewhat, and if prisones 
of war be included, it falls but tittle short of the time 
number. Thus there is quantity, but not quality. At the present 
time quite one-sixth of all employed in and about the mines are 
made up of women and lads, lacking both in physical strength 
and in training. Buf even among the men a large proportion are 
unskilled people, recruited from every conceivable vocation. If the 
prisoners of war be included. the éffect is to reduce the average 
efficiency of the mass still further.” 
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Co-operation in Export Trade—The club dinner of 
the Engineers’ Club, Manchester, held on Tuesday last, was 
followed by a debate on " Co-operation in Export Trade.” Captain 
L. E. Mather presided, and the debate was opened by Mr. L. A. 
Paish, of the Department of Commercial Intelligence, who recently 
addressed the Birmingham Brass Masters on the subject of trading 
combinations. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
als electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their morements, 


_ Central Station Officials.—Mr. Howarv Foutps, having 
accepted an appointment with an electrical company in Lon- 
don, has resigned the secretaryship of the Birmingham Cor- 
poration electricity supply department. The Committee has 
appointed a sub-committee to consider the appointment of a 
successor as from the beginning of the New Year. Mr. 
Howard Foulds has been secretary of the undertaking for the 
past seven years. The Committee adopted, at its last meet- 
Ing, a resolution expressing regret at Mr. Foulds’s severance 
from the work in Birmingham, and its high appreciation of 
his services to the department. 

West Han 'E.L. Committee recommends that the under- 
inentioned officers be granted an increase of 15 per cent. on 
their pre-war salaries as under (less any merit increases which 
have been granted since the commencement of the war), to 
date fron October Ist, 1917 :—Mr. J. Allan, station superin- 
tendent, £400; Mr. F. Farndon, sales manager, £400: Mr. 
W. A. Gilbert, mains engineer, £325; Mr. W. F. Edgerton, 
assistant sales manager and meter superintendent, £285: Mr. 
fl. Smith, departmental accounts clerk, £240; Mr. H. R. 
Johnson, chief clerk, £X0; Mr. E. Tombs, stores manager, 
LAM) (increased since the war to £220): Mr. G. D. Bendix, 


_ assistant station superintendent, £250; Mr. W. Whitney, 


assistant mains engineer, £215 (increased since the war to 
£240); Mr. W. S. Cobb, station foreman, £208 (increased since 
the war to £221). It is further recommended that the follow- 
ing increases be given :—Mr. R. Snell, assistant meter super- 
intendent, from £3 12s. 9d. to £4 2s. 9d.; Mr. H. P. Irons, 
Installation inspector, from £3 2s. 6d. to £3 12s. 6d.; Mr. A, 
H. Gibbs, jun., assistant timekeeper, from £2 Ys. to £2 14s. 


Cominittees of Sheffield City Council favour the following ` 


increases in salaries:—Mr. A. R. Fearnley, general manager, 
tramways and motor department, present salary of £1,000 a 
vear to be raised by two annual increments of £1 each: 
that the maximum salaries of shift engineers in the electric 
supply department be increased to £220 per annum; and that 
the salaries of the following shift engineers be raised by £20 
per annum in each case:—Mr. H. Price, present salary £170: 
Mr. W. H. Smith, present salary £160; Mr. T. Roberts, pre- 


sent salary, £150. 


General. — Lorn CarMicHarL, G.C.I.E., K.C.M.G., has 
ee a seat on the board of the British Thomson-Houston 
Co., Ltd. 

Mr. J. N. JARDINE, who has taken up a Government ap- 
pointment abroad, has been presented by the electrical depart- 
ment of Messrs. Bean & Son, Dudley, with a pair of field 
glasses in leather case. 

On the occasion of resigning his position as electrical engi- 
neer with the Banknock Coal Co., Stirlingshire, to take up 
a position in England, Mr. ANDREW WALKRR was presented 
with a Gladstone bag and a wallet containing Treasury Notes 
as a parting gift from the employés. 

From a recent ininute of the Sydney Municipal Council it 


. appears that Mr. J. Davis, Director-General of Publié Works, 


is about to retire from his present position, with the intention 
to practise privately as a civil engineer in London. Mr. Davis 
has served the State for many years. The State Government 
has arranged with him to inspect and arrange for the im- 

artation of machinery and other articles required in connec- 

igm with the public service of the State, and in respect of 
Nis services in this connection payment will be made by 


commission. The Lord Mayor suggests that the Municipal 


Council would be well advised to retain Mr. Davis as its 
representative in Great Britain. The Council at the present 
time has as its consulting and inspecting engineers for the 
electricity supply department Messrs. Preece, Cardew, Snell 
and Rider, and it is not proposed to make any change in. this 
connection: In addition to opening an office in London, Mr. 
Davis will have assistants in the centres of iidustry in Great 
Britain and a representativé in the United States, whose 
services Will also be placed at the disposal of ‘the Council. 
Mr. J. E. Dosson, late Scottish representative of Messrs. 
Bruce Peebles & Co., Ltd., Edinburgh, has been appointed 
T.ondon office manager to the company, in place of the late 
Mr. R. W. Gauntlett, and has now taken up his new duties 
at Hastings House, Norfolk Street, Strand. Mr.‘ Dobson's 
many friends, both in Scotland and elsewhere, will wish him 


success in his new appointment. 


~ 
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Roll of Honoar.—Lieutenant E. G. BAKER, Loyal North 
Lancs. Regimerft, who has been wounded in the head, and is 
lying in the 2nd Southern General Hospital, Southmead, 
Bristol, was employed at the Morecambe electricity works. 

Sapper A. J. WinutaMs, R.E., who has fallen tin action, 
Was engaged at the works of Messrs. Siemens Bros., Stafford. 

Private O. W. Tew, Grenadier Guards, who was engaged 


in the winding shop at the Stafford works of Messrs. Siemens | 


Bros., has heen killed by a shell. 

Sapper P. Cops, R.E., who has died from wounds, was in 
ae dynamo shop at the Queen’s Engineering Works, Bed- 
ord. 

Corporal G. H. Tomexins, Oxford and Bucks. Light In- 
fantry, who has died of wounds and the effects of gas, was 
in the Coventry works of the B.T.H. Co. 

Lance-Corporal H. Iu. Tennant, Lancashire Fusiliers, who 
has been killed, was employed by Messrs. Davenport. Sparrow 
and Co., electrical contractors, Manchester. l 

Private W. EB. G. STantey, Lancs. Fusiliers, reported killed, 
Da pond at the British Westinghouse Works, Trafford 

ark. 

Private D. Grecory, Border Regiment, killed in action, 
aoe by Messrs. W. T. Glover & Co., Ltd., Trafford 

ark. 

Driver J. Warn, R.F.A., killed in action, was employed in 
the generating station of the Stalybridge Joint Tramways and 
Electricity Board. 

The funeral took place at Darwen Cemetery, on November 
Ist, of Lance-Corporal J. Poore, K.O.R.L. Prior to enlistment 
he was employe at the Blackburn electricity works. The 
funeral was attended by a firing party of 18 men from Pres 
ton. Included in the floral tributes was one from deceased's 
fellow employés at the electricity works. 

Private G. Watton, of the Australian Force, who has been 
killed in action, was employed in Australia as an electrician. 

Private W. W. Howry, Royal Warwickshire Regiment, who 
has been mortally wouyded while serving as a stretcher- 
hearer, was an electrical engineer, of Whitby. 


The following honours have been awarded to the employes: 


af the Stepney B.C. Blectricity Conimittee :-—Lieut.-Col. G. 
G. Ewer (sales engineer), D.8S.0.; Lance-Corporal H. O. 
Hendry (clerk), Military Medal; Sapper E. Jones (showroom 
assistant), Military Medal. Tt is feared that Lance-Corporal 
Hendry has been killed. The Committee has conveved its 
congratulations to BLieut.-Col. Ewer and Sapper Jones, and 
to the father of Lance-Corporal Hendry. 

Private J. ANDERSON, formerly an apprentice in the Glasgow 
Corporation electricity department, has been killed in action. 

Private J. S. Weaver, formerly engaged in the Leeds tram- 
ways accounts department, has been wounded. 

Corporal J. Hyranp (20), South Lancashire Regiment. has 
fallen in action. Hé was employed by Mr. H. Barber, elec- 
trical engineer, Birmingham. : l 

Mr. R. H. Dickinson, chief engineer to the Birminghamin 
Corporation tramways, has received official information cf 
the death of his eldest son, the Rev. Harry Dickinson, Chap- 
lain to the Artists’ Rifles, Vicar of St. Stephen's, Birmingham. 


Obituary.—Mr. WiLLyŢaM Du Bois Dupprii..—It is with 
the deepest regret that we record the death of Mr. W. Dud- 
dell, which took place on November 4th, after a long illness, 
at the early age of 45. Mr. Duddell was one of our most 
brilliant- and successful investigators, and stood in the fore- 
most rank of British scientific engineers, a position which he 
won before he was 30. A thoroughly practical. engineer and 
expert mechanician, he designed and made the first successful 


` oscillograph, and thus opened the way to a new mode of 


observation which has proved of priceless value to the elec- 
trical industry. He also studied the physics of the a.c. arc to 
excellent purpose, and laid the foundation on which the 
continuous-wave system of wireless telegraphy and telephony 
was built up. In conjunction with Prof. Mather, he per- 
fected a standard wattmeter, and he devised thermally- 
operated ammeters of extraordinary delicacy and ingeauity for 
measuring minute antenna high-frequency currents, &c. His 
researches in wireless telegraphy were no less brilliant than 
his other work. Following Dr. Ferranti, Mr. Duddell for 
two years occupied the chair of President of the Institution of 
Electrical Engineers; he was past-president of the Röntgen 
Society, and was appointed .a member of the Admiralty Board 
of Invention and Research, as well as of the Inventions Board 
of the Ministry of Munitions. He was made a Commander 
of the Order of the British Empire in August last, and five 
years ago he was awarded the Hughes Medal of the Royal 
Society, of which he was a Fellow. He was a member of the 
Advisory Council for Industrial Research. The full extent of 


his services to the Institution of Electrical Engineers will 


never be known except to those who collaborated with him, 
and during the war he had been engaged upon work of the 
first importance to the nation. Further particulars of his 
career will be found in our issue of November 8th,. 1913, 
together with his portrait. By his early decease the electrical 
profession has suffered a heavy blow; his friends are no less 
grieved at the loss of his engaging personality and charming 
courtesy. l 

Mr. W. Noste.—Mr. Wilson Noble, formerly M.P. for 
Hastings, who has died at the aged of 63, was interested in 
electrical research, and for nine years acted as President of 


the Réntgen Society of London. 
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£96,490 in 8, 


‘93.000 in 952. pref.. and 2048 ord. shares of £1 each. 


450 . 


THE ELECTRICAL REVIEW. [Vol. 81. No. 2,085, NovEMBER od 


ee 


NEW COMPANIES REGISTERED. =: 


Agence Havas (1,621F).—Pacticulars filed October. 15th, 
1917. Incorporated in Francé, July 17th, 1879. News and advertising agency. 
London addresses :--(Telégraphic information) 24, Old Jewry, F.C., (advertis- 
Ang department) 105, Cheapside, E.C. Directors: J. C. M. Leflitte, H. L. 
Houssage, J. B. Fairer, C.. R. C. A. Houssage, C. A. O. Guistiniani, A. C. 
Meynot, J. M. Lafitte, F. J. E. Barbier, and E. Lebey, all of Paris. Gustave 
Hirsch de la Mar, 24, Old Jewry, E.C., and Gaston Poignant, 105, Cheapside, 
E.C., are authorised to accept service: - E A : 


_Lo-Thermo Patents, Ltd. (148,701).—Private éompany. 
Registered October 18th. Capital, £1,000 in £1 shares. . To acquire from 
Electromotors, Ltd., B. Longbottom, and E. Greenhalgh the benefit of certain 
inventions relating to dynamo-electric machinery, and to carry on the 
business of clectrical engineers and contractors, manufacturers of, and dealers 
in, railway, tramway, electric, magnetic, galvanic, and other apparatus, &c. 
The subscribers (cach with one share) are:—B. Longbottom, Thornville, 
Alderley Edge, managing director; E. Greenhalgh, Harewood, Birchficld Road, 
Rusholme, Manchester, electrical engineer. The first directors are :—W. T. 
Stubbs, B. Longbottom, and E. Greenhalgh. Registered office: 61, Brown 
Street, Manchester. , 


Lincolnshire Motor & Electric Traction Co., Ltd. 
(148,735).—Private company. Registered October 24th. Capital, £5,000 in 
£1 shares. Objects, as indicated by the title. The subscribers (each with 
one share) are:—S. A. Fuller, 13, Abbey Drive East, Grimsby, electrical 
engineer; C. A. B. Turner, 11, Hainton Avenue, Grimsby, farmer and engi- 
neer; N. Green, Holbeck Manor, Horncastle, steam trawler’ owner. The 
first directors are :—S. A. Fuler, C. A. B. Turner, and N. Green. Regis- 
tered office: 5, Wellowgate, Grimsby. ; 


Supply Association Among Metallurgists and Machine 
Makers (C.A.M:M.) (1,624F).—Particulars filed October 24th, 1917. Registered 
in Italy. Objects: The direct purchase of raw materials on behalf of asso- 
ciates in Italy and abroad, &c. Capital unlimited. Shares are of -lire 100 
each nominal value. British address: 26, Portugal Street, W.C.2, where 
J. H. Pearson, London manager, is authorised to accept service. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Dublin United Tramways Co. (1896), Ltd.—Particulars 
of £2,600 debenture bonds created August 7th,-1917, filed pursuant to Section 
93 (3) of the Companies (Consolidation) Act, 1908, the whole amount being 
now issued. Property charged: The undertaking of the company, and all 
the tolls and sums of money arising by virtue of the Dublin United Tram- 
ways Acts, 1881 and 1905. o trustees. Registered October 20th, 1917. 


Direct West India Cable Co., Ltd.. (53,956).—Capital, 
£120,000 in £5 shares. - Return dated October 11th, 1917. 12,000 shares taken 
up; £3 15s. per share called up. £45,000 paid. Mortgages and charges: Nil. 


Electric. Supply Corporation, Ltd. (52,036).—Capital, 
£250,000 in £5 shares. Return dated July 19th, 1917. 42,500 shares taken up; 
£175,000 paid on 35,000 shares; £35,000 considered as paid on 7,000. Mort- 
gages and charges: £154,914. 

Ltd. 


Exchange Telegraph Co., (6,152). — Capital, 
“ A” shares of £10 each and 16,200 * B °“ shares of £1 each. 
Return dated August 10th, 1917. All shares taken up; £64,046 paid, being 
£10 per share on 6,000 “A” and £2 per share on 2,023 “A”; £32,384 con- 
sidered as paid, being £1 per share on 16,200 ‘“B” and £8 per share on 
2,023 “ A.” Mortgages and cherges: Nil. 


Bombay Electric Supply & Tramway Co., Ltd.—Capital, 
£1,320,000 in 72,000 ord. and 60, pref. shares of £10 each. Return dated 
April 25th, filed October 9th, 1917. 72,000 ord. and 60,000 pref. shares taken 
up; £10 per share called up on 60,000 pref. and 45,000 ord; £1,049,956 paid, 
leaving £36 in arrears; £270,000 considered as paid on 12,000 ord. and 15,000 
pref. Mortgages and charges : £723,099. - . : . 


Llangollen and District Electric Light & Power Co., Ltd. 
—Capital, £6,000 in 3,500 ord. and 2,500 pref. shares. Return dated. October 
8th, 1917. 2,114 shares taken up; £1 per share called up on 2,114; £2,110 las. 
paid, leaving 23 5s. in arrears. Mortgages and charges : \€3,000. 


Fors Accumulator Foreign Patents, Ltd. — Capital, 
0 in’ Return dated January 
llth (filed August 8th), 1917. 584 pref. and 2,048 ord. shares taken up; £132 

aid on: 132 pref.; £2,500 considered as paid on 452 pref. and 2,048 ord. 


ortgages and charges: £125. l l l 

Dublin United: Tramway Co, (1896), Ltd.—Particulars 
of £3,200 mortgage bonds redeemable September 29th, 1922, created August 
7th, 1917, filed pursuant to Section 93 (3) of the Companies (Consolidation) 
Act, 1908, the whole amount being now issued. Property charged: The under- 
taking of the company, and all the tolls and sums of money arising by virtue 
of the Dublin United Tramways Acts, 1881 and 1905. No trustees. Registered 


October 20th, 1917. E SIN 
Harry H. Gardam & Co., Ltd.— Mortgage dated October 


24th, 1917, to secure £2,500, charged on freehold land and hereditaments at ` 


Staines. Holder: J. Ashby, J.P., D.L. 


Gavan Inrig, Ltd.—Particulars of £200 debentures 
created October llth. 1917, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the whole amount being now issued. Property 
charged: The company’s undertaking and property, present and future, in- 
cluding uncalled capital., No trustees. x i 


Milton Manufacturing Co., Ltd.—Memorandum of satis- 
saction in full on October 10th, 1917, of mortgage and Land Registry Charge 
dated ‘December 20th, 1916, securing £2,000, has been filed. 


CITY NOTES. — 


pr a ee The diréetóre report that frequent in- 
~ ` Compagnie 


terruptions occurred in 1916, some of 
Francaise which were at great depths. Six inter- 
des Cables ruptions took place in the cable from 


Télégraphiqnes. Brest to Saint Pierre, two in the case of 
ponrebual ‘the Brest-Cap Cod cable, and even a 
simultaneous interruption in the two cables for 15 days was 
recorded. During the fine weather it -was possible to remove 


_ passenger fares. 


-manian petroleum industry with current, had 


from the Brest-Cap Cod cable a fault which had prevailed 
at. great depths for some years past, and a second existed 
‘which. still interfered ‘with the handling of thé traffic.” Nót- 
withstanding these facts, the traffic receipts on the ‘trans 
“Atlantic cables ‘were ‘higher than those in 1915. In the net. 
‘work in the West Indies the receipts increased in 1915 by 
‘28 per cent. over those in 1914, and in 1916 the augmentation 
was 20 per cent. over 1915, and 54 per cent. as compared 
with 1914. The reasons were to be found in the general 
situation which had caused an expansion m messages, and in 
the restrictions imposed on the use of codes. In Venezuela, 
in particular, the receipts experienced a material increas, 
and the seryice between that country with external countries 
was certain and regular, thanks to the new cable between 
San Domingo and Porto Rico, which had permitted of the 
doubling of the land line from San Domingo to Puerta Plata, 
Venezuela, and the Greater Antilles.. . | 
The receipts from the-land network in the Dominican Re 
public were slightly less than in 1915, when they were excep- 
tionally high. In this connection, the United States military 
authorities, who were in occupation of the country, had 


undertaken the working for their own account of thé wireless 


station at San Domingo, and also for private messages. The 
company had succeeded, howeyer, through representations 
made by official circles, in securing the use of the station 
to be limited solely to the requirements of the military 
authorities. The company’s claims for indemnities arising 
from the injury caused during the revolutionary troubles in 
the course of recent years were to be investigated, together 
with other French claims, by a commission who were ap- 
pointed this year (1917). The receipts from the cable be- 
tween New Caledonia and Australia experienced a slight in- 
crease, whilst the subsidies and guarantees reached £25,800, 
as against £25,900 in 1915. The subsidy from Dutch Guyana 
continued to be received, but great difficulties were met with 
in obtaining the subsidy due from the Government of Hayti, 
which was under the financial control of the United States 
as a result of an agreement concluded in 1915. The- arrange- 
ment made with the French Minister for the Colonies in 
regard to the litigation concerning the subsidies of the French 
Guyana, the Martinique and Guadeloupe, was in course of 
execution, and the company had received a considerable 
amount of the subsidies which were in dispute. _ 

The financial benefit derived by the French Government 
from the free transmission .of official messages, which was 
represented by £37,000 in 1915, rose to £57,000 last year, 
whilst terminal and transit charges and taxes and other 
charges yielded a further sum of £29,000 to the State. If 
the gratuitous forwarding of State messages results in a 
considerable saving to the Government, the directors recall 
the fact that the service at the same time increases the com- 
pany’s working expenses and diminishes ‘the capabibty of 
transmitting paying traffic. The net profits are returned at 
£144,000, which sum has permitted of the repayment to the 
State of £70,000 arising from the debt incurred under the 
Government guarantee, and the distribution among the share- 
holders of a dividend’ of 11.08 fcs. per share, or a total of 
£23,800 among 53,702 shares of £10 each, the total ordinary 
share capital being. £587,020... -~ 


The report of the Bank fur Elektrische 


The Zurich Unternehmungen, of Zunch, which deals 
Bank with the year ended on June 30th, 1917, 

for Electrical ` states that the difficulties caused by the 

_ Undertakings. war placed an increasingly oppressive bur- 


den both on belligerent and neutral coun- 
tries, and trade and industry in nearly<all countries had more 


-and more been devoted to war requirements. As a conse- 


quence of their adaptability, the electricity works. would have 
suffered less if constructional and raw materials had not be- 
come scarcer and more costly. The. unfavourable situation of 
the works using coal continued, and a considerable increase 
in the costs had also now taken place, even in those distncts 
where coal mines are to be found. The total result was that 
it was almost impossible to carry out renewals and exten- 
sions, and owing to the great wear and tear brought about 
the work of: replacement would assume considerable dimen- 
sions after the war. This state of affairs was already stil 
more noticeable in the case of tramways than in that of the 
electricity works. The depreciation of money and the dear- 
ness of commodities had led to increases in the wages of 
the employés, which, together with the higher. taxes, had 
prejudiced the financial results, and this would also have to 
be reckoned. with after the war... As a consequence, effort: 
were being made by the electricity ‘works to obtain an in- 
crease in prices, and by the tramway companies in the 
Of the companies. closely associated with 
the bank, only the Electric Co., which supplied. the Rov- 
suffered not 
inconsiderable material damage through the war, and the 
hope was exprġsed that the endeavours to secure compensi- 
tion would be succeseful. , ; i 
The directors refrain from making any definite prediction 
as to the prospects of electrical -undertakings in the near 
future, although the hope is entertained that the exsting 
difficulties would be overcome in the. course af a few year 


-after the termination of the war. The hope also might be 


cherished that the ratio between receipts and expenditure 
would again approach. normal conditions through a reductice 
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in the working expenses and an increase in the sale prices 
for energy, and that tbis recdvery would be facilitated by the 
constant growth in the use of electric power, since new 
applications for electricity had been opened up by the war, 
particularly in the electrochemical department, and especially 
as it had become generally admitted that sinall works were 
not economical, and that they must be connected with large 
works. All these considerations Jed to the expectation that 
undertakings which were sound internally, and established 
and worked on right principles, would again yield satisfac- 
tory results in a few years’ time. After giving details of the 
numerous companies in which the bank is interested in dif- 
ferent parts of the world, the directors report that the gross 
revenue amounted to £395,000, as compared with £459,000 in 
1915-16, on an ordinary share capital of £3,000,000. The net 
profits, after defraying general expenses and? interest charges 
on the loan capital of £3,790,000, are returned at £162,000, 
as contrasted with £258,000 in 1915-16. and the dividend 16 
at the rate of 5 per cent., as against 8, 8, and 10 per cent. 

in the three preceding years respectively. | 
g During the half-year ended at June last 


Amalgamated the company made a profit of 42,913, to 
Wireless Which 1s added £5,ab0 brought forward. 
(Australasia), After paying 5 per cent. dividend and put- 
Ltd. ting 41,UUU to marine insurance account, 


£477 is carried forward. ‘Lhe war aguin 
prejudicially affected business, the acceptance of messages 
from the public being practically prohibited. Work in the 
manufacturing departinent was plentiful, so as to tax the 
resources of the company. — ; 
The annual meeting was held on August 30th, at Sydney, 
Mr. E. T. Fisk, the acting managing director, in the chair. 
The chairman expressed regret at the'retirement of Mr. H. 
R. Denison from the position of managing director, because 
of the great demand made upon his time by other interests. 
Mr. Denison was one of the pioneers of wireless- development 
in Australia. For the year, which ended on June 30th last, 
the profit was £7,453. A 5 per cent. dividend was recom- 
mended, and the reserves had increased to £20,500. The 
company had been able to pay a steady 5 per cent. dividend 
practically from its inception, in spite of the fact that pro- 
gress in at least one important direction, that of * message 
traffic,” was impossible during war time. The directors had 
followed a policy of carefully building up reserves for marine 
insurance, depreciation, and for patent rights. The position 
would improve as more of the available resources were em- 
ployed in extending the company’s operations. As a result 
of the policy of building up the manufacture of wireless tele- 
graph apparatus in its own factory, the company had re- 
ceived some important orders from the Australian and New 
Zealand Governments. The company had recently gained 
the position which was undoubtedly unique in the history 
of Australian manufacture, of receiving a number of orders 
from England, Africa, India, and other places for the manu- 
facture and export of complete wireless telegraph stations. 
The company’s patent rights were being continually added 
to by means of the new inventions of Signor Marconi and his 
associates, all of which belonged, in Australian and New Zea- 
land; exclusively to the company. Among ‘the most recent 
patents acquired by the company was a new invention made 
by Marconi which had already been referred to in the news- 
papers. Only partial particulars had been received at pre- 
sent, and the matter was still confidential, but the invention 
promised to mark a new epoch in wireless communication 
equal to that brought about by Marconi’s famous tuning in- 
vention of the year 1900. 
The report for 1916 states that Dr. H. 
Barcelona F. Parshall, the president and consulting 
Traction, Light engineer of the Ebro Irrigation and 
and Power Co. Power Co. and the Ferrocarriles de Cata- 
luña, S.A., has issued a report showing 
that substantial progress has been made by the companies 
operating in Spain, and the results are ‘satisfactory having 
regard to the conditions under which they were realised. The 
war makes construction everywhere more difficult and expen- 
sive, and this is especially true where a large quantity of the 
materials has to be brought from overseas. Nevertheless, the 
works outlined in Dr. Parshall's original report have been 
substantially completed. The continued high price of coal, 
however, has necessitated a considerable change of plans, and 
in view of the rapid growth of business it became. necessary 
for the Ebro Co. to begin the construction of another hydro- 
electric power plant without further delay. It is not easy at 
present to raise new capital, but. it. is satisfactory to report 
that such financial provision has been made as will enable the 
-Ebro Co. to carry on construction into 1918. Work on the 


new plant was begun in July last, and is being pushed for- 


ward as rapidly as possible. It is hoped that when complete 
it will furnish sufficient power to cover requirements for a 
number of years. The net revenue amounted to $1,875,315, 
against $1,316,282, and the interest on prior lien “A” bonds 
$331,900, against $96,355, leaving a surplus of $1,543,415, 
against $1,219,927. The results for the first six months of 
1917 indicate a further large increase, and it is anticipated 
that this rate of increase can be maintained throughout the 
year. Under the plan approved by bondholders all surplus 
earnings.from operation up to. June Ist, 1918, were to. be 
applied to further construction, all bond interest, excepting 


à 


that: oni the: prior lien “ A” bonds, beitig satisfied by the ‘issue 


of 5 per-cent. notes. As a result no profit and loss statement 
is- published, as all earnings of the associated companies are 
applied as provided in the committee agreement. 'lhe shares 
in the capital stock of the Tramways de Barcelone purchased 
by the company. are still held as security for the balance of 
the purchase price, and will probably remain. so until after 
the war. The application for a concession for unification 
which the Tramways Co. is making is still pending, and the 
managing director reports that there is reason to believe it 
will be granted in due course. The tramways earned a sur- 
plus over the dividend upon their common shares, which: the 
company guarantees.—Financial Times. = 


a re ee ee ee 


Monte Video Telephone Co., Ltd.—After providing for all 


charges in Monte Video and London, and making provision 
for income-tax and excess profits duty, the net profit for the 
year ended July 3lst, 1917, is £26,324, against £25,985 for 
the previous year. The interim dividends paid in May ab- 
sorbed £4,343, leaving £21,981, plus £5,694 brought forward. 
After applying £8,000 to depreciation of property and plant, 
transferring £9,000 to reserve’ for renewals, and paying final 
dividends of 24 per cent., less income-tax, on the preference 
shares, and 3 per cent., free of tax,.on the ordinary shares, 
making 5 per cent. and 6 per cent. respectively for the year, 
£6,332 remains to be carried forward. There has again been 
a satisfactory increase in the number of subscribers during 
the year. l oy _ l 
. Norwich Electric Tramways, Co., Ltd.—Dividend, 2 per, 
cent. for the vear, placing £8,000 to reserve, and carrying 
forward £39. 

Isle of Wight Electric Light & Power Co., Ltd.—Owing 
to the reduced profits, the half-yearly preference dividend 
= not be paid until the results of the complete year are 

nown. eri 


Indian Electric Supply & Traction Co., Ltd. 
dividend of 24 per cent. _ l 


Interim 
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STOCKS AND SHARES. 


TUESDAY EVENING. 


Stock Exchange markets remain quiescent. The news from 
the Italian front continues to bear rather depressingly upon 
most departments, the view being, of course, that any serious 
set-back in that quarter will have the effect, by prolonging 
the war, of causing fresh expenditure of nen, material, and 
money, and therefore acting as a fresh drag upon the money 
markets of the world. ae oe 

Financial conditions are none too comfortable in the United 
States and Canada at the present time. So far as the latter 
is concerned, a better tone has supervened within the past 
few. days, and there is rather more support being given to 
the Canadian industrial concerns, including those of the 
electric power companies. At home, the tendency is to let 
prices droop a little in the absence of effective support. It 
would appear as though the public were refraining from in- 
vestment just at\present, because the returns of the amounts 
subscribed to the National War Bonds are not as large as 
might well be expected. a | 

The home railway market is once more on the decline. 
Underground Electric Income bonds slipped back to 83, and 
the £10 shares to 35s. Metropolitan Consolidated weakened 
to 2, and most of the steam stocks are also lower. Mean- 
while, the mild agitation continues for a more generous treat- 
ment by the Government of the railway stockholders in the 
matter of dividend payments. One correspondent wrote 
bitterly to an evening paper the other day, pointing out that 
on Metropolitan Consolidated his dividend for three years pre- 
‘ceding the war was l$ per cent. cach year, whereas since 
that time he had received only 1 per cent., ın spite of ‘ the 
fare-raising which has come into operation. 

The London United Tramways Co. announces its intention 
of applying to Parliament for the right to raise its fares, and 
for power to abandon some portions of its lines in Middlesex 
and Surrey. Proprietors will probably be thankful to know 
that the directors are alive to the necessity for action to pull 
the company out of its present condition; the 4 per cent. 
debenture stock last changed hands at 324 and 33 at the end 
of October. London and Suburban Traction ordinary are 
slightly better at 2s. 9d. The preference were done yesterday, _ 
Monday, at 7s., and the 4} per cent. First Mortgage deben- 
ture stock at 613 and 61. The most recent business marked 
in Metropolitan Electric Tramways ordinary was 10 days 
ago, at ls. per share, the preference recording a bargain at 
5s. at the same time: | 

Electricity Supply shares are unchanged, and amongst the | 
manufacturing issues, General Electric ordinary at 18} are 
10s. up. India-Rubber shares are 4 higher. British Westing- 
house preference declined a similar fraction to 2 13/16. Bab-. 
cock & Wilcox gave way. to 3, and recovered to 3b. 


452 


British Columbia Electric Railway 43 per cent. debenture 
stock rose 4 to 55, on the expectation that, after all, the 
Municipality will recognise the fairness of ‘the company’s 
contentions with regard to competition. The preference 
stock is 2 better at 424. Canadian General common stock 
has improved to 115, the preferred to 1104. Kaimuinistiquia 
Power common is 1 129} ex div. The Mexican group leans to 
the lower side, though the changes are comparatively small. 
Brazil Tractions dropped another 2, to 42, Brazilians being 
dull all round. The preferred remains steady about 90. Bris- 
bane ordinary are good at 6%, and this is ex div. 

It is a little unusual to have a fall to record amongst the 
hest-class cable shares, but this week Eastern Extensions have 
eased off $ to 143. Westerns, however, are 4 up at 15}, while 
Eastern ordinary at 1494 stands just between the two. Mar- 
conis are very quiet, with a dull tendency for choice. The 
parent shares gave way 4: Americans are tolerably steady at 
81s. 6d., Canadians at half-a-gumea. 

Rubber shares keep a firm market, though business has 
been quiet. Raw rubber is a farthing or so lower at 2s. 84d. 
per lb. The armament group is good, and iron and steel 
descriptions, are mostly better. Round the Stock Exchange 
generally there is not much going on, and the next develop- 
ments on the Itahan front are awaited with keen interest. 

Stock Exchange Notice.—<Application has been made to 
allow the following to be quoted in the Official List :— 

Fraser & Chalmers, Ltd.— £100,000 6 per cent. debentures 
of £100 each. 

City of Buenos Aires Tramways (1904) Co., Ltd.—Divi- 
dend of Is. 3d. per share, being at the rate of 5 per cent. per 
annum, less tax, for the three months ended September 30th. 


SHARE LIST OF ELECTRICAL COMPANISS. 
Homes Mxzoraicrry Oomranres, - 


Dividend Price 
(amet, Nov. 6, Rise or fall Yield 
1915. 1916 1917, this week. p.o. 
Brompton Ordinary .. 20 9 64 — £518 6 
Uharing Crosa Ordinary . 5 4 — 6 50 
do. do. do 4 Prel.. 43 4 öl = 61R 4 
Chelsea ee oe ee ee 4 8 3} =ne 6 9 1 
City of London... 8 | t3 — 6 3 4 
do, du. &per cent. Prel. € 6 lok —_ 618 6 
Qounty of Condon q ? il — 678 
do. 6 per cent. Prof. 6 A 10 — 00 
Kensington Ordinary ... 7 6 bt — Bla 8 
Loundon Electric .. 8 3 t — Ni) 
do. ào. 6 per cent. Pref. 6 4 83 _ 6 6 8 
Metropolitan 8 3 8 — 412 í 
åo. 4 per cent Pref. t} 43 y 740 
8s. Jamen’ and Mal és 8 B 1 ~ 6 4 6 
South London as 6 6 3 — 618 4 
Bouth Metropolitan Pret. ae T 7 41/8 _ 610 6 
Weatminater Ordinary . me q 4 Cz cme 6 8 8 
Terona AND TRIP Rove. 
Anglo-Am. Tol. Pref...  «=—s«é&S 8 KBxd _ 620 
du. Def. ee ee 88 6 Ka ue — 6 v 0 
Chile Telephone oe ee ee 8 a T — 5 11 4 
Cuba Sub. Ord. ee oe. ee 5 7 ~ 8 — *3 0 0 
Eantern Extension e.. we 8 8 1a — È 6 1 9 
Bastoern rel. Orà. ee ee 8 8 149, — %6 7 VU 
Globe Tal, and T. Ord. .. es 1 1 a —- 66B 
do. Pre e ees 6 6 i oe 6 15 B 
Grent Northern Tel, ee ee 29 24 89 ae i in 6 8 1 
ludv-European .. eo . 8 18 624 — 6 8:0 
Marconi oe 10 16 Bra — $ Auo 
Oriental Telephone Ord. .. 10 10 Ua — + 8 40 
United R. Pla Tel. ee ee 8 8 tł =< °6 18 6 
West India and Pan. .. oo 64. 6d. ) - "3 9 6 
Western Telegraph .. .. 7 8 153 + } 6 & U 
Homes Barts, , 
Oentral London, Ord. Assented 4 4 603’ = 612 8 
Metropolitan ee . . 1 1 / 48 — 3 470 
do, District ee ce NO Nil 16 —_ Nil 
Unde Bleotrio Ord Nil Nil 1 — 3 Nil 
6 do. “a” oe Nil Nil 6 — Nil 
do, do. Income 6 4 83 —1 416 6 
Forsiex Trams, &0, 
Dividend 
Fame 
1916. 1916. . 
adelaide Sap. 6 per cent. Pref, 6 6 43 _ 68 1 
onee Ae rams, First Pref, 5 6a 8 - 9 8 4 
Q. and Pref. e@ 5 — 23 — — 
Pe 6 mane ne 6 $ 68 +3 178 
Brasil Tractions . as 4 4 42 —2 = 
Bombay Bleotrio Pret. .. ‘ 6 6 h - . 64a 
British ‘Columbia Bleo. Rly. Pice. 6 5 42 +2 1118 2 
do. do. Preferred Nil Nil 8) _ Nil 
do, do. Deferred Nil Nil 27% — Ni! 
do. do. Deb. 4 4 65 +4 Tl 7 
Mexico Trams 6 per cent. Bonds il Ni 445 -1 Nov 
do. 6 per cent. Bonds Nil Nil Ba —1 Nil 
Mexican Light Common a Nil Nal 224 — Ni 
ào. Pref, ee ee Nil Nil 85 — / Nu 
do. ist Bonds oe Nil . Nil 424 — ia 
; MANUFAOTURING Ooweaa'ay, 
Baboock & Wiloox is oo WB 4 8 - 416 0 
British Alaminiain Ord. æ. 171 W 1g — 6 3 ı 
British Insulated Ord. .. .. V WD 8 — 613 4 
British Westinghouse Pref, ., a h 213 — $ 6 69 
Oalienders.. sa “ - 20 D li _ 6 ld 0 
do. 6 Pref. ee se $ 5 a — 6 A a 
Castner-Keliner .. os . N B Bfr — 6 8 0 
Edison Swan, fully paid — = 2 — Nil 
do. do. 4 per vent. Deb. 4 4 Tis — 576 
Electric Construction .. .. 1 Tb 2 — 7110 v 
Gen. Bleo. Pref. ee ee ee. 6 6 lua N 5 l4 3 
do, Ord. .. oe -- 10 10 14 +3 6 8 u 
Henley ee ee ee ee 2 2 163 -= j 18 8 
do. Pref. .. eo ee i & 4 = 512 6 
Indie-R ber ee ee ee 10 10 143 + è 7 a 7 
pb Gon, ee ce ee 20 20 46 +1 *617 0 


* Dividends paid free of income-tax, 
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MARKET QUOTATIONS. 


Tr should be remembered, in. making use of the figures appearing 


in the following list, that in some cases the prices are only genen, 
and they may vary according to quantities and other circumstance, 


Wednesday, November 7th. 


we ee ee tee ee ee 


CHEMICALS, &o. orp gm hem od 
a Acid, Orxalio ee ee ee oe r lb. 1/6 ee 
a Ammoniac Sal hee ton £76 i 
a Ammonia, Muriate (large crystal) ñ 458 £t inc, 
a Bisulphide of Carbon oo ee "n 823 eo 
a Borax en oe ee 99 . #88 . 
a Co per Sul hate .. wwe is £66 £3 ine 
a Po , Chlorate .. es -. per lb. 3/5 ve 
' Perchlorate oe ae ” 3- LSA 
a Sh hellao ‘i oe es per owt. £18 10 £1 ine, 
a Bulphate of Magnesia .. per ton 416 Pe 
a Sulphur, ie Flowers .. ” £35 e 
"ee ee @e oe 62, oe 
Š a Soda, onion? oe ee oe per lb. 1044. ee 
wt stals .»'’ ee ee per n 12y ad . ee 
a a Sodium ichromate, casks e. per lb. ee _ ee 
METALS, &c. 
e¢ Brass (rolled metal P to 1s” basis) per Ib. oe oe 
€ » Tubes (solid drawn) we w Ši si 
e 1” Wire, basis ce oe ee rs) oe e 
c Copper pubes (solid drawn) .. ” 1,64 to 1/7 es 
g » Bars (best sélected) `.. per ton 50 is 
g ” Sheet oe ee ee oo £160 ` oo 
g , Rod . ee (T) £150 oe 
d »  (Eleotrolytio) Bars a is £125 
'd » ” eets + £52 
d w ” Wire. Rods - wo £ids 
d n H.C. Wire per Ib. 1/34 . 
f Ebonite Rod ° oe ee oe T 3/- 
» Sheet a ae a © Y6 
n German Silver Wire pee tee. a eS us f 
h Gutta-percha, fine .. oe . we. pt : i 6/10 . ee 
h India-rubber, Para fine .. ie s 354 as 
i [ron Ti (Cleveland warrants) .. pece tm | = © Nom 
» Wire, galv, No. 8, P.O. goal. - ,, £42 
g Lead, English Pig .. a a yi si 
g Mercury l . pet bot. Noro. 
e Mica (in original cases) small ` per lb. ` 63. bo di- se 
: és = c» Medium i a6 in 6f- ea 
y» large. S 16 to :4j- & up. oe 
d Silicium Bronse Wire .. .. perth. -  Lyosdg zi 
r Stecl, Magnet, in bars .. -. por ton Pes u y a 
s Tin, Block (English) . .. se © w >` Fpi ar sa 
» Wire, Nos. 1 t9016 .. .. per lb.. . A n lak 
Quotatiwus supplied by— 
að. Boor & g James ¢ Shakseneave: 


& Co. 
e Chos. Bolton & Sons, Ltd. 
d Frederick Sinith & Co. 
e F. Wiggins & Sons. 
f (ndia-Kubber, Gutta-Percha and 
Telegraph Works Uu., LN. 


| A Edward Till & Co. 
i Bolling & Lowe. 
l Richard Johnson & Nepbe v, Lid. 
n P. Ormiston & Sons. 
= r W.F. Dennis & Co. 


Swedish Metallurgy.— According to statistics, the output 


of electric furnaces in 1915 was as follows:— 


Metric tons 
Iron... T wee ate, weer. © Gui wee 33.075 
Ferro-silicon ... see fa us Se ewe 11,819 
Manganese ferro-silicon ... ste wee wee 2328 
Ferro-chrome .. aai jsa ae e aa 242 
Ferro-manganese ca si ès ae 957 
Ferro-silicon-aluminiumi- -manganese y ii se 785 
Ferro-silicon-aluminium ... sia e ee Sas 346 
Ferro-vanadium sai “te ete tee { 


The major part of this autoput is derived from the Trollhatt.c 
In this works the output of zinc from the electric fams: 
by direct treatment of the ore and scrap metal rose in 1915. 
8,588 tons, against 2,290 tons in 1914, an increase of about 273 ye: 
cent. There were in Sweden at the beginning of 1916 about tes 
electric furnaces ranging from 2,000 to 3,000 KW.—viz., at Dor- 
narfvet,two furnaces of 3,000 H.P. and one of 6,000 H.P., all work- 
ing; at Soderfs, three furnaces of 3,000 H.P. under construction: 
at Ljusne, one furnace of 3.000 H.P. under construction ; at Hagii. 
three furnaces of 3,400 H.P. under construction : at Trollhazts: 
one furnace of 2,000 H.P. warking and one of 3.000 H.P. under a 
struction. Some of these furnaces were finished in 1916, and it ṣi 
reckoned that the output of electric iron will greatly exoeed ths 
of 1915. Besides these furnaces, there is a large number of ster. 
furnaces which treat either cast or scrap iron or else refi: 
ordinary steel; their ontput av present is 100,000 tons yeu! 
According to observations and calculations made, a complete weri: 
fitted with three furnaces of 3,000 or 4,000-H.P. capacity wot! 
cost before the war about 400,000 fr. per furnace ; the worki. 
requirements of each 3,0U0-H.P. furnace turning Out 20 tons of n3 
p2r effective working day being, per ton :— 


Anthracite coal ... “gs = ie 300 kg 
Electrodes . wee hes oat vs 5 

Lime see z sie Las ee 107 kg. 
Electrical energy . sae ges .. 2.116 Ew.-hours 
” Labour TE ea A ies ate 3 fr. 


Such a furnace would require the services of 30 men for all pw- 
poses.— Rirista Tecnica d Elettricità. 
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THE RHODES-FIRTH COMBINED LIGHTING 
AND ENGINE-STARTING SET. 


AMONG those who are devoting attention to the question of 
dynamos for train and motor-car lighting purposes, and to combined 
generators and motors for use for engine starting as well as light- 
ing on petrol motor vehicles, are Messrs. Jos. Firth, of Windsor 
Road. Werneth, Oldham, and Wm. F. W. Rhodes, of Bradford, 
from whom we have, received some particulars of their joint 
productions, which embody some interesting details. 

Dealing first with the car-lighting generator, this is of the 
shunt-wound, double-pole variety, the leading feature being the 
method of drive adopted to secure that the dynamo shall be run at 
a constant speed-—when a pre-determined speed of the engine or 
vehicle has been attained—despite the ever-varying speed of the 
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Fic. 1.—R#oODES-FIRTH CAR-LIGHTING DYNAMO. 


engine or other part of the chassis from which the generator de- 
rives its power, and so enable the current generated to be delivered 
to the battery at a practically constant voltage. The system of 
drive adopted, both for the generator in its simple form, and in the 
combined dynamo-motor, is indicated by the sectional plan drawing 
fig. 3. From this it will be seen that, mounted on ball bearings in 
a casing at one end of the machine, is a spindle. the outer end of 
which projects through the casing and terminates in a bevel gear 
meshing with a bevel ring fitted to the engine flywheel or other 
rotating part of the chassis of the car, as shown in fig.6. The 
inner end of the spindle, within the casing, is provided with a 
friction pulley, with which is combined a spring-controlled governor 
of the centrifugal type, so mounted as to rotate with the shaft, and 
to be able to slide along it as the speed of the shaft increases or 
decreases. In order to allow for the compact disposition of the 
governor in relation to the friction driving pulley, the latter 
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Friction pulley, B, B?! ; friction disk, p; fan vanes, D'; air inlets, P?! ; automatic contact mechanism, J, 3°, 


K, M ; commutator and brushes, E?, Et. 


Fra. 3.—SECTION PLAN OF RHODES-FIRTH CAR-LIGHTING DYNAMO. 


is, as will be seen, made in. the form of a truncated cone, 
provided at its larger end with a relatively narrow friction band 
which makes contact with a friction disk mounted on one end of 
the generator spindle. A feature of the governor spring is that it 
embodies provision to overcome the usual tendency of centrifugal 
governors to have a greater movement as the rate of revolution 
increases, thus adding to the uniformity of the generator speed, 
which in the case of the 1,500-watt train-lighting dynamo referred 
to farther on, is claimed not to exceed 5 per cent. 
disk on the generator spindle is made in the form of a fan that is, 
vanes or blades are provided on the back of the disk so that, when 
it is rotating, air is drawn in through holes, covered by pads, 
formed in the cover over the brush or commutator end of the 
machine, an arrangement which not only assists in preventing any 


The friction | 


undue heating of the generator, but prevents the drawing in of any 
dust or other impurities with the air, which passes through aper- 
tures in the generator casing and out at the opposite end of the 
machine to that at which it enters. . 

Reference may now be made to the means provided for auto- 
matically making and breaking the connection between the 
generator and the storage battery employed when the engine speed 
attains or falls below a predetermined rate. Pivotally mounted on 
the exterior of the generator casing is an insulated lever, one end 
of which passes through the casing surrounding the friction pulley 
and governor. On this end of the lever is mounted an anti-friction 
bowl or roller, so that when the friction driving pulley is in a 
certain position on its supporting shaft the bowl or roller engages 
with a collar on the upper end of the truncated cone of the friction 
pulley. The lever is.acted upon by a suitably-disposed flat spring. 
which tends to keep the lever end opposite to that above referred 
to away from the generator casing, the lever being thus at one - 
time influenced by the movement of the truncated cone and at 
other times by the spring. The outerend of the lever is attached 


to a flat spring, which, in its turn, is connected with a cut-out 


Fig. 2.—DYNAMO, AND CASING ENCLOSING FRICTION DRIVE. 


lever so situated as to be able to engage with, and disengage from 
a contact device of spring form, mounted on an insulated block 
and arranged in circuit with the battery. Thus, when the pre- 
determined speed of the engine—or. in other words, the battery- 
charging voltage—has been attained, one end of the lever is raised 
and the other lowered, the circuit between the generator and the 
accumulators being thus automatically completed, and, vice versu. 
broken when the engine or vehicle speed falls below a certain rate. 
In order to secure a quick make-and-break action between the 
contacts, a suitable projection is provided to act in combination 
with the cut-out lever. The projection holds up the movement of 
the contact.for a brief period, irrespective of the movement of the 
lever operating it, the resulting lag ensuring that the make or 
break, when it occurs, shall be practically instantaneous, any 
“arcing” or burning of the contacts when coming into or out of 
action being at the same time avoided. It may be added that the 
generator is provided with a disk commu- 
tator in combination with spring brushes, 
their form being such as to render more 
positige the contact between the driving 
and driven friction surfaces already men- 
tioned. 


As will be seen from the general views. 
figs. 1 and 2, one of the features of the 
machine is its compactness, the 6-volt, 
150-watt dynamo, including the casing 
containing the friction drive. measuring 
only Sin. by 9$ in., this being a point of 
importance in motor vehicles where it is. 
extremely desirable that the installation 
of a‘lighting dynamo shall not interfere 
with the accessibility of any of the com- 
ponent parts of the engine or chassis. 
Another important factor is that of the 
‘weight, the machine illustrated, which is 
claimed to have a minimum overall effi- 
ciency of 67 per cent., being only 164 lb. 


As already indicated, Messrs. Rhodes and 
Firth have also adapted their constant- 
speed friction drive to a combined dy- 
namo-motor for engine-starting as well 
as lighting purposes on motor vehicles. 
The double-purpose machine is driven as a generator in the manner 


. already described ; to enable it to be used as a starter, however. 


the machine spindle, in addition to carrying on its extremity a 
driven friction disk. is also provided with a small bevel pinion 
(c, fig. 4) which meshes with a bevel crown wheel, C1, secured to 
the lower, wide end of the truncated cone which carries the friction 
driving band. In this way a positive drive is, for engine starting 
purposes secured, the gear ratio being 44 to 1. When used asa 
starter the centrifugal governor is automatically put out of action 
by a locking device —not shown in any of the accompanying drawings 
owing to the fact that the necessary patents are not yet issued—so 
that the truncated cone is held stationary, a3 to its position thereto, 
on its shaft. The locking device is arranged to remain in action 
until the engine has been set in operation and has attained 
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from {th to 4rd of its maximum speed, when it automatically 
releases the governor, so allowing not only the disengagement of 
the bevel gear, but the friction drive of the dynamo to come into 
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operation. When the engine is at any time stopped, the friction 
drive spindle, under the action of: the governor, automatically 
lowers, so bringing the bevel gears into engagement ready for the 


Automatic 
charging 
switch 
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Foot operated 
starter switch 


Fia. 56.—GENEBRATOR-MOTOR CONNECTIONS FOR ENGINE STARTING. 


next iano i The combined generator-motor is made to work at 
a pressure of 12 volts and has a capẹcity of 250 watts, the groes 


weight being 28 lb. The ratio of governor speed as a generator is 
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Fia. 6.—RHODES-FIRTH TRAIN-LIGHTING DYNAMO WITH 
DOUBLE FRICTION DISK. 


34 to 1, while, when used as a motor or starter, the machine is 
claimed to be capable of giving a starting torque equal to Ẹ B.H.P. 


The minimum efficiency as a generator is stated to be 72 pər oent., | 


and as a motor 76 per cent. A diagram of the connections when 
the machine is used as a starter is given in fig 5. 

For train-lighting purposes, the same method of drive as indicated 
in fig. 3, is adopted, the principal variation being the provision made 
to enable the dynamo to be driven in a constant direction whether 
the train is running either forwards or backwards. In this case, 
the extention of the generator spindle carries two friction-driven 
disks either of which may be automatically engaged by the friction 
driving band, according to the direction of running of the driving 
shaft, by reason of the “pull” exerted by the gear wheels forming 
the drive on a swivel joint which, as shown in fig. 6, is provided in 
conjunction with the friction driving band spindle. The train- 
lighting set has a capacity of 1,500 watts, the gross weight being 
200 lb. ; the ratio of governed speed is 10 to 1, the variation of speed 
of the generator spindle being, us already mentioned. claimed not 
to exceed 5 per cent., and the variation of pressure not more than 
8 per cent. 


GERMAN ECONOMIC ORGANISATION. 


THE following important quotation from the Baard of Trade 
Juurnal may to some extent explain the very emphatic advice 

which has recently been given by represertatives of the Govern- 
ment Department of Commercial Intelligence with respect to the 
need for co-operation and combination amongst British manufac- 
turers :— 

“The Neue Zürcher Zeitung follows up its review of the progress 
made in industrial discoveries and processes in Germany during the 
war, with a review of the progress accomplished in the field of 
economic organisation in that country in the same period. The 
chief characteristic of the third year of war has, it is said, been the 
tendency towards compulsory and voluntary syndication of industrial 
concerns. Compulsory syndication has been demanded by the 
Government to secure economy in view of the scarcity of material 
and the shortage of labour; while voluntary syndication has been 
suggested and carried out by the parties interested, by way of 
preparation for the prospective economic war, and in order to 
facilitate the return of peace conditions in the economic sphere. 
though in some cases this action has been in response to suggestions 
and hints on the part of the Government. This was the case with 
the renewal of the coal syndicate, in which all mining firms hitherto 
remaining outside now included. The sole reason for the smooth 
progress of the negotiations was the threat of compulsory syndica- 
tion in the event of non-agreement. 

“The great union in the chemical industry, on the other hand, 
has been voluntary. This combine, which is for a period of fifty 
years, is primarily of a defensive nature. The constituent works 
retain complete independence and freedom of action, but profits 
will be pooled, all manufacturing experiences exchanged, and all 
products produced in at least two places. This arrangement. it is 
hoped, will do much to further the exploitation of new discoveries 
and to promote teohnical progress, with the result that the position 
of the German chemical industry in the world market will be 
strengthened. 

Agreements with the same object have recently been made between 
the dyeing and explosives groups of industries. The same tendency 
is observable in the central combines of the German wholesale trade. 
the shipping trade, &c., which have arisen during the third year of 
the war, and also in the efforts now being made towards the farther 
syndication of numerous small industries, ¢.g., the rope, leather, iron 
small wares, and enamel industries. The pooling tendengits do not. 
however, meet with approval everywhere. In the leather industry. 
for instance, there fs keen opposition between the heavy branches. 
which are in favour òf a trust, and the fine branches, which are 
against it. À 

“In the iron industry, syndication proceeds slowly but surely, and 
not without official support. Efforts are now being made to 
re-establish the rolled wire combine, which was dissolved soon 
after the outbreak of war. Altogether the syndicate idea has 
gained ground in the by-products industry much more quickly and 

distinctly than had been expected. But it is not probable that all 
the recently-formed syndicates will continue after the war, unles 
Government action is taken to ensure that they should continue, at 
any rate for the transition period, in the interestsof national economy 

' In addition to the combines properly so-called, there have bees 
numerous amalgamations and fusions of individual concerna, which 
are further evidence of the general tendency towards the develop- 
ment of large organisations in German economic life. Numerous 
individual men of business are retiring into private life, their places 
being taken, asarule, by large companies and combines. This 

concentration has been further promoted by measures taken or 
proposed within the States, such as the proposal to tax turnover. 
Were such a proposal carried into effect, it would probably give s 
great advantage to the large enterprises which carry on the whole 
range of production from the raw material to the finished product. 
so that the turnover is not subject to frequent charges. Such 
measures have brought about a similar concentration in trade, ss 
they have resulted in many liquidations of smaller firms. 

“The role played by the banks in these fusions. amalgamations 
and absorptions is much less important than in peace time: first. 
because the undertakings in question have asa rule made such large 
war profits that they can dispense with the assistance of banks: 
and. secondly, because the banks themselves are undergoing s 
process of concentration, which is, however, being carried on below 
the surface. The chief reason for this tendency towards concentration 
is that the problems confronting German finance on the conclusion 
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of peace (the problems connected with supplies of raw materials, 
resumption of issue, reconstruction of credit organisation, &c.) can 
be accomplished only by institutions of extraordinary capacity and 
internal strength. The result of this must perforce be a further 
reduction in the number of medium-sized houses.” 


$ 


e e 
LEGAL. 


ABRAHAM r. ALLIED MANUFACTURERS GUILD, LTD. 


In the City of London Court, on November Ist. before his Honour 
Judge Atherley-Jones, K.C., Victor Abraham, Bayswater, sued 
the Allied Manufacturers’ Guild, Ltd., 24, Coleman Street, E.C., for 
£84, for two weeks salary at £4 a week, and damages for breach 
of agreement. 

Mr. Clements appeared for the plaintiff, and Mr. Mayne, 
defendants’ managing director, defended. 

It seemed from the plaintiff's case that he was employed as 
defendants’ manager at Moorgate Hall, at a salary of £4 per week, 
and he had to take up £100 worth of shares in the defendant com- 


pany at the outset. The £100 was to be refunded if the company . 


went into liquidation, and within 12 months when he left their 
service. Plaintiff declared that defendants wanted to alter the 
payment of his salary from weekly to monthly, and then they 
would not, or could not, pay him at all. That, he urged, put an 
end to his contract, and he demanded damages. Defendants denied 
that they had put an end to the contract. They never refused to 
pay him his money. The Guild was formed to develop trade in 
electrical goods between England and the allied and neutral 
‘countries, to stop dealing in German goods. They co-operated 
with manufacturers to that end. Plaintiff undertook that class of 
work, but, owing to import and export restrictions, the company 
could not get an income. Plaintiff's services were practically of no 
use to them. He agreed to take his salary monthly. 

JUDGE ATHERLEY-JONES said plaintiff had no right to assume 
that he would not get his salary. There had been no breach by 
the defendants. Plaintiff would get the £8 paid into Court as 
wages, but no more, J udgment accordingly. 


WAR ITEMS. 


Cancelling German Contracts in Brazil.—A Reuter dis- 
patch from Rio de Janeiro states that the Foreign Committee 
of the Chamber has authorised the Government to cancel 
all contracts entered into with Germans. 

_ Ministry of Recegstruction.—The Minister of Reconstruc- 
_ tion has appointed Mr. Vaughan Nash, C.V.O., C.B., and Mr. 
G. H. Young, C.B., to be joint secretaries to the Ministry of 
Reconstruction. 

Russian Industrial Demobilisation. — The ‘‘ Times ” 
states that delegates representing mobilised industries of 


Russia have decided at a general meeting to begin the pre- » 


paration for industrial demobilisation. 


` Umscreened Lights.—Vernon Lovegrove, electrician at the 
Cold Storage of the Port of London Authority in Charter- 
house Street, E.C., was fined £10 at the Guildhall on Satur- 
day for leaving unscreened lights on the top floor of the pre- 
mises on October 24th.—Times. 


Ball Bearings.—The Minister of Munitions has made an 
‘Order under the Defence of the Realm Regulations forbidding 
the manufacture after November Ist of ball bearings or roller 
bearings without a licence. He has also prohibited on the 
same conditions the sale of ball bearings in this country and 
the purchase of them outside the United Kingdom. Manu- 
facturers may be called upon to make returns of their stocks. 
Applications for licences may be addressed to the Director 
of Ball Bearings, T.M.3, Ministry of Munitions, Whitehall 
Place, London, 8.W.1.—Times. 


The F.B.I. and Italy.—Sir R. Vassar Smith, Bart., pre- 
sident of the Federation of British Industries, has sent the 
following telegram to Signor Orlando, the Premier of Italy :— 

‘The Federation of British Industries extends its full sym- 
pathy to the Italian Army and nation in the present crisis, 
and pledges its members, whose joint capital represents over 
2,000 million sterling, and who employ some 3,000,000 work- 
people, to stand unreservedly behind the British and Allied 
Governments in furnishing to Italy any support which they 
may deem necessary.” 


Bailding Materials—The Minister of Reconstruction has 
appointed a committee to consider and report upon the ques- 
tion of the supply of building materials after the war. They 
will collect information as to the probable demand for euch 
materials and the availability of supplies, also hew the latter 
may be increased, and the effect of such increase upon price. 
also the principles and methods by which the priority of 
various claims should be settled. They will report what 
steps are necessary to facilitate the prompt commencement 
of building work at the cessation of hostilities, and will make 


i 


recommendations as to any measure of control that may be 
necessary in regard to charges, production, transport, or dis- 
tribution of material. The matter is in the hands of the 
Buildings Materials Supply Conmittee, Ministry of Recon- 
struction, 2, Queen Anne’s Gate Buildings, London, 8.W. 1. 


French Electrical Anti-German Propaganda.—We have 
before us copies of an illustrated leaflet which is being dis- 
tributed in Paris by the Ligue Nationale de Defense des In- 
terets Francaise. Translated the circular reads in part as 
follows :— 

‘* To you who used to buy apparatus, material, and electric 
fittings from German firms, Siemens & Halske Aktien Gesell- 
schaft, Wernerwerk, Berlin-Nonnendamm (Preussen, Deutsch- 
land), and Siemens Schuckert, Gesellschaft mit beschrankter 
Haftung, Siemens-Stadt bei Berlin (Preussen, Deutsch- 
land) tbrough their representatives in France, . . . be it 
known that these German firms show you their gratitude by 
manufacturing shells now for killing or mutilating daily 
French officers and soldiers, your sons, brothers, relations, 
and friends.’ An illustration is reproduced in the circular 
of a shell fuse picked up by ‘‘one of our gallant soldiers in 
Champagne.” ‘‘The trade-mark ‘S.H.’ stands out most 
clearly, and it is the duty of every Frenchman henceforth to 
exclude this trade-mark rigorously from France.” 


“ A.E.G., Société Francaise (.) d’Electricité, “Société 
Anonyme. Représentation générale de la Allgemeine Blek- 
tricitats Gesellschaft, Dorotheen-Strasse, No. 40, Berlin, 


N.W.7 (Preussen, Deutschland); Paris. Agencies at Caen, 
Lille, Lyons, Marseilles, Nancy, Nice, Toulouse. Board of 
Directors: President, Mr. Deutsch. Members, Messrs. P. 
Mamroth, Thurnauer, Burrell, Roos Koch. Managing direc- 
tor, Mr. Koch. Auditors, Messrs. Guéroult & Pfeffer.” 

An illustration is here reproduced of a shell fuse picked up 
at Avocourt, ‘‘on the battlefield before Verdun (May, 1916) 
by Lieut. Copen, Knight of the Legion of Honour, slain by 
the enemy in August, 1916. Notice how these three letters 
A.E.G., trade-mark of this German firm, stand out plainly 
on the fuse, clearly justifying the charge so often made that 
the only true ‘industry’ of Prussia and Germany is war. The 
least we owe to the memory of our fellow-countrymen who 
have fallen is to shut out from France for ever this detested 
trade-mark.” 


Exemption Applications.—The Military appealed against 
exemption to January 3lst (or until a substitute was ound) 
given by a Local Tribunal to L. W. Cornish, Exeter (21, 
single), B1, acting shift engineer at Exeter Corporation elec- 
tricity works. It was urged that three shift engineers, each 
working eight-hour shifts, were essential at the works. The 
Military Representative said he had made an offer to Mr. 
H. C. Munro, city electrical engineer, to consent to Cornish 
being given six months’ exemption, with leave to apply 
again, provided Mr. Munro did not appeal for Benson, another 
engineer, 3 younger magn Class A. Mr. Munro agreed, 
and the Tribunal approved. 

‘Application was made to the Fulham Tribunal for the 
exemption of an electrical and mechanical engineer, aged 32, 
married, employed by the British Vacuum Cleaner . It 
was stated that the man was engaged practically the whole 
of his time on Government work, and was responsible for the 
repair of all machinery. He was the only engineer left to 
the firm, and was more or less at the call of the Government. 
Subject to military training, four months’ exemption was 

ranted. 

. At Barnsley, the Electric Traction Co., Ltd., appealed for 
15 employés, the whole of whom were conditionally exempted. 

On the recommendation of the Advisory Committee, Roch- 
dale Tribunal has granted temporary exemption until March 
31st to J. T. Hoyle (34, B1), controller cleaner and examiner, 
appealed for by the Corporation Tramways Committee. 

With the assent of the Military, three months have been 
allowed to A. Deahl (40), electrician, and E. G. Durdle (40), 
dynamo attendant, engage at Brookwood Asylum, Woking. 

“Kidderminster Tribunal has granted exemption until March 
31st to. E. Turner (37, Class A), car-shed foreman, and A. 
Jackson (37, B1), motorman. 

At Ilfracombe, the Tribunal adopted a recommendation by 
the Advisory Committee giving temporary exemption until 
April Ist to A. H. Friend (33, C3), electrical engineer. 

At Tunbridge Wells, an electrical engineer appealed for 
two electric light wiremen. The Military Representative said 
that there were nine men engaged in this work in the town, 
and that these two men previously held protection certificates. 
Mr. S. A. Cheale (a member of the Tribunal) suggested that 
lads of 17 could do many of the jobs, but the employer 
declared that lads could not do nine out of ten such jobs. One 
of the men was refused exemption, with grace until January 
lst. and the other was exempted until a suitable substitute 
is found. 

Epsom Rural Tribunal has granted three months’ exemp- 
tion to W. West, electrician, of Cobham. n 

Before the Cumberland Appeal Court. the Carlisle Tramway 
Co. appealed for the traffic inspector, H. Shrubsole (32, Class 
A), the only inspector left. and stated to be working from 
early morning to late at night. Most of the old drivers had 
gone, and it was represented that the staff needed a great 
deal more looking after than formerly. In reply to questions, l 
it was stated that the company had no female drivers; the 
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Corporation would not licence them. 
missed. 

At Southwark, F. J. Leach, 22, an electrical sub-station 
attendant, was summoned at the instance of the Military 
Representative to show cause why his conditional exemption 
certificate should not be withdrawn. He did not attend, the 
Clerk stating that he had received exemption through the 
Metropolitan Railway Co. Coun. King said it was outrageous 
that exemption should be granted to a single man, who pro- 
bably was fit for general service. The Clerk said the Tribunal 
had no power in a case like this, as an arrangement had been 
come to between the Government and the railway company. 
The conditional exemption certificate was withdrawn. 

Messrs. Paice & Endicott, electrical engineers, of South- 
wark Bridge Road, applied for the exemption of a metal 
polisher, 34, fit for garrison duty abroad (B1), whose wages 
averaged £3 a week. He was engaged entirely on Godvern- 
ment work, grinding and polishing spare parts for munition 
factories. They held certificates under the Protected Trades’ 
Schedule for three men, but had not been granted one for 
this man. The Military Representative said the protected 
trades’ certificate was the real test of the man’s work. Was 
he essential to the firm’s output? The firm’s manager re- 
plied that he was. The Military Representative: Then why 
have you not pressed for a certificate? The manager re- 
plied that they had pressed for one, but they had received a 
letter from the Ministry of Munitions stating that they could 
not grant this man a certificate under the schedule until 
‘the claim for exemption was disposed of by the Tribunal. 
The Military Representative said on that letter the applicants 
had not lost their final application for a protection certificate. 
The Tribunal appeal must first be disposed of, for the Ministry 
of Munitions did not know on what grounds his exemption 
there was granted. He might have got it on domestic 
grounds, but now the claim must be dealt with under the 
schedule. A month’s final exemption was granted, the firm 
being referred to the M.A.R.O. for further protection. 


The appeal was dis- 


i. 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. Titomrson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


¢ 


15,302. ‘Electric switches for lighting and ignition for aeroplanes, motor 
cars, &c."" E. J. BROTHERS, October 22nd. 


15,304. " Electric flashlamp walking-stick and umbrella.” B. C. Huts. 
October 22nd. l 


ale ** Electric hand lamps.” F. A. Burey & J. W. Trenerne. October 
nd. 


15,316. ' Induction motors.” British THomsox-Houston Co. (General 
Electric Co., U.S.A.) October 22nd. 

15,330. ‘* Galvanometers.” T. Crark & J. May. October 22nd. 

15,348. ‘Insulation of electric conductors.” L. 
22nd. 

15,351, ‘* Resistances for use in heating liquids electrically." J. F. Barr. 
October 22nd, 


15,369. “ Electric trams, &c., propelled by cverhead wire.” R. D. Baner. 
October 2rd. 


15,383. “ Adjustable electtic fittings of the perdaht type.” J. M. Corran. 
October 23rd. 


15,393. ‘‘ Ovens and hot cupboards heated by electricity, steam, oil, or 
pas.’ F. P. Fretcner. October 23rd. 

15,394. “ Systems of electrical transmission.” 
Co. & GengraL Exvectt.ic Co. October 23rd. 


B. ATKINSON. October 


Britis) THnomson-Houston 


15,402. | “ Method of removing tubes deposited by electrolysis upon man- : 


drels.”’ . F. Newman. October 23rd. 


15,404. ‘ Electric clocks.” W. G. Kenr & L. W. PULENAN: October 23rd. | 


15,415. “ Electric controllers for direct-current motors for works, cranes, 
travellers, charges, &c.” J. Geary & W. Geary. October 23rd. 
15,419. “ Electrical switches, links, fusible cut-outs, &c."") C. 
Karreret ENGINEERING Co. & V. G. Mippieton. October 23rd. 


15,425. “ Machines for making electrodes for batteries.” S. L. CASELLA. 
October Zrd. (U.S.A., December 7th, 1916.) 


~15,431. “ Means for cooling electric motors.” E. Harris. October Ath. 


15,445. ‘‘ Generating coal gas in electrically-heated retorts." J. Waster. 
October 24th. 


15,464. “ Aerial circuits for wireless telegraphy, &c.” 
October’ 24th. 

15,488. “ Radio telegraphy or telephony.” Soc. Francaise Rapio-E.rc- 
TRIQUE, October 24th. (France, October 24th, 1916.) 

15,505. “ Electric mufiles."". W. F. Jones. October 25th. 

15,514. “ Electrical make-and-break contact.” J. H. Potts. October 25th. 

15,541. “ Electric accumulators.” E. A. Cotte. October 25th. 
October 25th, 1916.) 

15.543. “ Audion or lamp relays or amplifiers for wireless telegraphy and 
telephony.” M. Latour. October 25th. (France, October 23rd, 1916.) 

15,583. “ Automatic arc lamps.” W. ENceLkg. October 26th. 

15,610. “ Wireless signalling systems.” J. H. Rocers. October 26th. 
(U.S.A., November 10th, 1916.) 

15,611. “ Wireless signalling systems,” 
(U.S.A., November 10th, 1916.) ; 

15,612. “ Dynamo-clectric machines.” EncLtosep Motor Co., H. C. E. 
Jacosy'& P. A H. Mossay. October 26th. 

15,629. “‘ Apparatus for electrolytic production of zinc, copper, &c." Soc. 
pe Metaccurcig Evectrorytigug. October 26th. (France, October 28th, 1916.) 

15,635. “ Electric light apparatus.” N. Papa. October 26th. 

15,670. “ Electrical regulating apparatus.” B. Davies, EASTERN TRLeGraru 
Co. & W. Jupp. October 27th. 


15,688. * Electric switches for motor cars, &c.” 
Rocers & S. Surma & Sons. October 27th. 


R. A. W. Warr. 


(France, 


H. H. Lyon. 


J. BAKER, 


October 26th. 


P. O. Dorer, R. H. 


PUBLISHED SPECIFICATIONS. 


— —- i. -- 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


x 1916. 


5,237. AUTOMATICALLY-CONTEDI LED Ecectric Water anb Oraer Hearegs. 
C. S. Forbes. October 10th, 1916. (109,979.) 

10.655. Evectric Licghtine asb Hewinc oF Ramway OR OTHER VERICLES. 
C. H. Vidal. August Ist, 1916. (Addition to 19,977/14.)  (109,985.) 

12,986. Eceetrican Wave Traxsmission, M. I. Pupin & E. H. Armstrong. 
September 17th, 1915. (101,541.) 

12.987. WIkELESS SYSTEMS AND THE LIKE. M. I. Pupin & E. H. Armstrong. 
October Ist, 1915. (101,703.) 

12,988. TRANSMISSION OF ELrtcTRIcal SicxaLs. M, I. Pupin & E. H. Arm- 
strong. February 10th, 1916.  (104,158.) ' 


13,707. Evecrrie SwitcHes. A. Crawford & W. Preston. 


September 27th, 
1916. (109,992.) 


13,813. MANUFACTURE oF ALKaLINe Peroxipe. G. F. Jaubert. Octobr 
2nd, 1915. (101,799.) 
13,934. PrRoptction asp  Urnmisation oF MaGNestum CHLORIDE. G. H. 


Bailey, G. W. A. Foster & British Aluminium Co. 
(109,996.) 

14.027. Macsxenc Compasses.” F. Barker & Son and E. W. Barker- 
October 3rd, 1916.  (110,002.) 

14,031 Wireress Evectric Circuit CONTROLLING APPARATUS. M. Inoue. 
May llth, 1916. (106,266.) 

14.100. Fasu Lamps. S. Peplow & F. N. Hepworth. 
(110,014.) 

14,113. SwivetumG Errcirice Courees. J. D Shaw. October 4th, 1916. 
(110,018.) 

14,690. ELECTROLYSING APPARATUS. 
Co. October 16th, 1916. (110,036.) 

14,927. Evectrica. CUT-OUT oR Distkisution Boarp. R. W. Bill. October 
20th, 1916. (110,038.) 

15,153. Exectric Rapiant Heat Fire. H. S. Ellis & J. C. Petersen. Octo- 
ber 25th, 1916. (110,039.) 

16,005. Means FOR Retay TRANSMISSION OF DIRECTIVE ANGULAR MOVEMENTS. 
R. E. Gillmor (Sperry Gyroscope Co., U.S.A.) November 8th, 1916. (110,045.> 

17,060. Latcninc Devices IN CONNECTION WITH ALTBRNATING-CURREXT 
ELecrromacnets. Akt. Ges. Brown, Boveri et Cie. January 10th, 1916. 
(103,640.) l 

17,588. Exectric Discuarce Tuses. British Thomson-Houston Co. (Generat 
Electric Co., U.S.A.) December 7th, 1916. (110,057.) 

18,174. Formation OF Joins iN IRON anp Stee. Pirino. Quasi-Arc Co. 
and W. L. Cole. December 19th, 1916. (110,065.) 

18,509. ELECTRICAL TRANSFORMERS. A. G. Ellis & J. L. Thompson. D- 
cember 27th, 1916. (110,070.) +. 


September 30th, 1916. 


October 4th, 1916. 


R. J. J. Mueller & Universal Oxygen 


1917. 

691. Casincs POR TELEPHONE RECEIVERS. 
1917. (110,076.) 

802. Corp Grips For Exectric Lawrno.vers. C. G. M. Bennett. January 
16th, 1917. (110,078.) Í 

6.239. VaLves. British Westinghouse Electric & Manufacturing Co. June 
sth, 1916. (106,996.) 

8,908. Means ror Varyinc Execrric RESISTANCES. 
2Zist, 1917. (110,128.) 


H. W. Dover. January 13th. 


C. R. Hough. June 


New Norwegian Carbon Factory.—A U.S. Consular report 
states that the A/S Norske Elektrodeverker is erecting anew factory 
at Frederikstad for the manufacture of carbon and graphite 
electrodes. The plant's capacity is 4,000 tons of carbon or 1 000 tons 
of graphite electrodes a year. It is expected to be in full operation 
by the end of December, 1917. 

The same general standards and sizes of graphite electrodes are to 
be manufactured as those used throughout the United States,while 
the carbon electrodes run in very large sizes; most of them are 
rectangular in section, after a European style, the most common 
size being 15} x 7} in. Carbon electrodes will be the first 
product to be turned out. American engineers and machinery 
experts have been engaged to conduct the work of the factory, in 
which the machinery is to be almost exclusively of American 
manufacture. i 

The Norske Elektrodeverker has contracted to supply the demands 
of several Norwegian firms for electrodes, áll such contracts 
providing that the prices named therein shall be subject to 
change to conform with any rise in the market prices of raw 
materials. This clause in contracts is made necessary, it is explained, 
by reason of the vast advances in price to which almost any 
commodity is subject in Norway in these times. The standing 
orders which this company now has in hand are said to be sufficient 
to ensure the profitable disposital of the factory's output for some 
time, but it is believed that by February Ist, 1918, the management 
will be in a position to accept general orders from Norwegian firms 
for delivery within a reasonable time. 

The factory is working in co-operation with the Norwegian 
Government, and the Royal Department of Industrial Supplies has 
promised to facilitate the provisioning of the company with 
sufficient raw material for the successful operation of the plant. 
The Government will have the first call on the company’s finished 
product whenever electrodes are required for Governmental uses. 

Permission to receive anthracite from the United States has been 
granted to this company by the British authorities, upon the usual 
assurances that its products are not to be disposed of to nations 
hostile to the cause of the Allies. 

The Noreke Elektrodeverker has contracted to be regularly 
supplied with 4.500 H.P. by the Hafslund A/S, one of the three 
largest power companies of Norway, which derives its power from 
the Sarpsfall on the Glommeh River. In anticipation of ita present 
plant becoming inadequate and the necessity of erecting a branch 
factory, the Norske Elektrodeverker has purchased the rights to 
the entire power to be derived from a waterfall on the west coast 
of Norway, near Kristiansund. : 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE Inaugural Address affords the one opportiinity 
for the President of a great Association, such as 
the Institution of Electrical Engineers, to say what 
he thinks upon any subject whatever, with the com- 
fortable assurance that no man can say his nay-- 
That Mr. Word- 
ingham availed himself to the utmost of the oppor- 
tunity will be admitted by all who were privi- 
leged to hear his address on Thursday last week, 
and we tender our respectful congratulations not 
only orr the manner of its delivery, which testified 
to the physical energy of the speaker, but also on 
the matter of the address, crammed as it ‘was with 
ideas, aspirations, suggestions, and exhortations all 
directed towards the advancement of the Institu- 
tion and of the industry with which it is associated. 

We must confess that the opening passages of 
the address cast a momentary gloom over our 
spirits; the President, whilst emphasising the im- 
portance of the functions of the Institution with 
regard to scientific progress, declared that it should 
not attempt to look after the commercial interests 
of any one of the sections of which it was composed. 
on the ground that it was impossible for it to do so 
efficiently. Yet in an earlier paragraph he said :— 
'“ The Institution and the industry should be one, 
and if they are not, it is our business to make them 
so.” Our thoughts are irresistibly carried back to 
the spring of 1914, when the Industrial Committee, 
which had been framed to secure the widest re- 
presentation of the industry, was deliberately 
smothered by the Council, which refused to confirm 
a compromise—not a conflict—between two impor- 


tant sections of the industry on the ground that the 


agreement included clauses relating to trade dis- 
counts, and that it was undignified to deal with 
money matters. Likewise, the Council declined to 
accept the Committee’s proposal to set up a 
national testing institution (a proposal dear to the 
heart of Mr. Wordingham) on the ground that it 
had a “ political” tendency.* How, in Heaven’s 
name, can the Institution be identified with the in- 
dustry if it adopts this ‘‘ high-browed’’ attitude? 
The President cannot have it both ways. 

Mr. Wordingham has made no secret of his 
opposition to the “‘ broader policy ° initiated by 
Dr. Ferranti; he is a clean fighter, as befits the 
Electrical Engineer to the Admiralty, and he set 
forth his views on this subject, as well as many 
other points that are dealt with in his address, in 
an article in our issue of May 29th. 1914. While 
we do not see eye to eye with him in this matter, 
we respect his views, well knowing that no one 
has worked harder for the Institution than he. 


In order to solve the difficulty arising out of the 
heterogeneity of the components of the Institution, 
the President proposes that each of these groups 


*For a fuller treatment of these topics, see the ELECTRICAL 
Revinw, May 22nd, 1914, p. 853. 
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shall be organised after the manner of the I.M.E.A. 
and the B.E.A.M.A., Associations whose activities 
unquestionably have been of the greatest value to 
their constituents and to the industry in general, 
and that each group shall be directly represented 
upon the Council, in addition to members elected 
by the whole body of members of the Institution. 

his also is one of the proposals which he put for- 
ward in the article to which we have referred, and 
it raises an important question of principle. Every 
member of the Council is understood to act in the 
interests of the whole body of members, and not 
in the special interests of the section with which 
he happens to be more particularly associated. How- 
ever, the proposal is distinctly interesting; what- 
ever the theory, in practice an elected representa- 
tive is often called upon to act on the immediate 
hehalf of his electors, and if that were accepted as 
cne of the duties of his office. it would appear desir- 
able that steps should be taken to ensure the ade- 
quate representation of all the groups concerned. 

We have often thought it a pity that the fine 
building of the Institution could not be utilised to 
vreated advantage; as the President points out, its 
“load factor”’ is painfully low, and the restrictions 
imposed by the regulations which bind the Institu- 
tion under the Companies’ Acts at present consti- 
tute an insuperable obstacle to its more profitable 
utilisation. Undoubtedly there is a large number 
of electrical engineers who now foregather in the 
netehbourhood of Kingsway, and who, with others, 
would gladly make the Institution, their rendezvous 
if it afforded them the necessary accommodation. 
We believe that there is here an immense opportu- 
nity for the Institution, once again in possession of 
ifs home, to formulate and carry out a bold scheme 
which would not only command the success which 
las attended the Manchester Engineers’ Club, but 
would have even more far-reaching results. 
the unique example of the Engineering Societies of 


New York before us, we still hope to see the Insti-- 


tutions of this country co-operating in the estab- 
lishment of an Engineering Headquarters which 
shall become the centre and focus of the engineer- 
ing activities of the Metropolis and of the Empire. 
And passing over n:any other useful and interesting 
‘suggestions, which will be found in the abstract of 
Mr. Wordingham's address elsewhere in this issue, 
this brings us to what we hope may prove to be 


the crowning achievement of his year of office—the | 


cOonferment of a Royal Charter upon the Institution 
and its kindred 6ocieties. Could this be secured, 
many of the difficulties and disabilities which at 
present hamper the prcegress of engineering, and 
especially limit the usefulness of engineering socie- 
ties, would at one stroke be removed; the status of 
the profession would be recognised, and its influ- 
ence would be immensely increased; it would offer 
a career comparable to that of .the other learned 
professions, to which it is at present only an un- 
honoured appendage; it would constitute a body 
representative of engineering, and entitled to speak 
and ‘act in its name, and it would bring together 
into one fellowship the whole body of engineers, a 
feat that could be accomplished by no other means. 

The Institution of Civil Engineers, we may point 
out, was incorporated by Royal Charter in 1828; 
judging by results, it would appear that the terms 
of its Charter were not so framed as to secure the 
foregoing benefits, but these could be amended. 

While the whole address bristles with topics calling 
for comment, the exigencies of space have com- 
pelled us to confine our attention this week to but 
one-third of it, and we conclude our remarks for 
the moment with the suggestion that, so far as the 
Institution is concerned, the proposal that it should 
obtain a Royal Charter is by far the most important 
of the President’s propositions, and should com- 
mand the hearty support of every member. 


With. 


- sentation. 


Sır R. V. Vassar SMITH, who is 
President of the [Institute cf 
Bankers (his election also as Presi- 
dent of the Federation of British 
Industries is already known to our readers), de- 
livered his inaugural address on November fth 


The Future 
of Industry. 


The speaker did not attempt anything in the nature 


of an original discourse. He limited his address 
to a plain summary of the outstanding facts of the 
industrial situation. Most of the points here 
brought together have been urged repeatedly in ovr 
pages during the past three and a half years, ard 
some of them were stated here with emphasis man: 
years before the war. In those days they often 
seemed to fall upon deaf ears. To-day we are pretti 
well agreed as to what ought to be done. Let us 
hope that in many directions we may be ab’e 
to carry conviction on to practical achievement 
Sir Richard sees no reason for dejection or 
discouragement in regard to after-the-war condi- 
tions. We shall have to carry a heavy financia! 
burden, and the work of reconstruction will be lon. 
and arduous, but we shall build on firmer and faire: 
foundations than formerly. The President agreed 
that it was impossible to go back to pre-war condi- 
tions, but we had to face the work of re- 


building without suspicion, distrust, or mutua! 
hostility, and must remove, as far as possible. 
all friction from the machinery of progres: 


In addition to our financial burden, there wouhi 
be the cost of repairing the wastage caused b 
the war, an enormous amount that must be made 
good, and money must be found to provide the 
means for increased industrial production. Oni» 
with greater industry and production could we meet 
our difficulties. The first and most serious ques- 
tion was the relations of Capital and Labour. Only 
by harmonious working between these two force: 
could the required result be obtained. — Britisi 
trade was capable of vast expansion, and by tha: 
means they would have a better remuneration oi 
labour affording a higher standard of living, shorter 
hours, better housing, and a share of the profits after 
giving a proper return on capital, and providing re- 
serves for depreciation and betterment. High wage» 
were not necessarily a handicap; low-paid labour was 
not necessarily economical. Labour must be econo- 
mised with the loyal co-operation of the working 
man. Some English employers had reduced their 
working hours with beneficial results. Reasonable 
holidays with pay should be allowed to the manuai 
worker as to the clerical. Conferences which had 
been held to bring about better relations between 
employers and employed impressed him favourably. 
and he believed good results would follow. Produc- 
tion without extended markets would not be sufi- 
cient. In addition to being in a better position to sup- 
ply Home demands, they would have to seek wider 
fields in the Empire and in foreign countries, We 
had suffered in the past from want of British repre- 
The necessity for large scale industrial 
organisation would remain after the war, indeed i! 
would be irresistible, but he hoped and believed tha: 
the necessity for State control was only temporary 

The day of small industries on individual lines was 
past, and our manufacturers and traders mus 

organise for united effort, or many of the obstacle: 

would not be overcome. Organisation meant in- 

creased stability,. and’ a stable industry could 

weather storms which would wreck the small pre. 

ducer. The financing of industry would be im 

mensely facilitated by organisation. An unstable. 

unorganised industry was the despair of bankers. 

Financial assistance might be required, Overseas 

trade generally demanded long credit and longer 

term advances than deposit bankers usually gave. 

New ideas must be investigated and developed, and 

that often required money, patience, and exper: 

ment. 
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TELEGRAPHY AND .TELEPHONY AT THE 
FRENCH FRONT. 


“THE maintenance of continuous communication between 
General Headquarters and every part of the fighting front 
is one of the most important factors of success in the kind 
of warfare which has been evolved during the long struggle 
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Fig, 1.—A CENTRAL TELEGRAPH STATION. 


‘in France and Flanders. The forward course of traffic is 
from G.H.Q. to the Headquarters of the various Army 
Corps, thence to the respective divisions, brigades, and 
‘finally the trenches. In the rear are the main lines of com- 
munication between G.H.Q. and the high command, London, 
-and Paris, as well as the hospital bases, store depdts, &c. 
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Fig. 2.—DyxamĮmo Room. 


As the network approaches the firing line, the methods and 
-apparatus adopted assume simplified and specialised forms, 
-more portable and more readily rigged up and repaired than 
-in districts more remote from the zone of conflict, and 

finally arrive at the telephone and buzzer sets which repre- 
:sent the limit of handiness and simplicity. We recently 


(June Ist) illustrated a number of signalling stations in 
this part of the French system of communications—in and 
negr the trenches—and we are now able to reproduce some 
French official photographs showing the arrangements in 
vogue further back, but still beyond the limits of the per- 
manent lines of the telegraph and telephone administration. 
It will be seen that portability is an essential element in 
the constitution of these stations, but the apparatus and 
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methods employed approximate more closely to those used 
by the civil service. 

Fig. 1 is an exterior view of a ‘‘ Central d’Armée,” con- 
sisting of cabins which are provided with wheels, but are, 
for the time being, mounted on trestles and furnished with 
l convenient staircases. A terminal pole, 
from which telegraph and telephone 
wires will radiate to other offices, is 
approaching completion, and the indica- 
tions are that this station is not likely 
to be moved for a fairly long period. 
The same impression is given by fig. 2, 
which represents the interior of, the 
dynamo room, a shed roofed with 
corrugated iron and equipped with four 
petrol engines driving small dynamos 
for charging accumulators, lighting the 
offices, &c. 

Fig. 8 shows the interior of one of 
the cabins, fitted with a magneto-calling 
telephone switchbcard, constructed in 
portable sections, which can be closed 
for transport ; the services of two men 
are required, indicating that there is a 
considerable amount of traffic through 
this office. 

In fig. 4, another interior, there is 
further evidence of proximity to— 
or, at least, connection with—civilisa- 
tion, in the shape of two Hughes 
printing telegraphs, in addition to 
telephone apparatus; and in fig. 5, 

`S the interior of a “Central de Cap 
'  d’Armée,” are two telephi ne switch- 
boards and a Morse recording telegraph instrument. 

Since the arrival of the American contingent at the 
Front, says Telephony, the United States Army Signal 
Corps has completed an entirely independent system of 
communication lines conņecting General Pershing’s head- 
quarters with all parte of his command and adjoining 
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village Everything except the poles was brought from been made for the purpose of increasing salaries, as an 
America. Admirable portable telephone switchboards have inducement to those best qualified for this important 
been devised an1 supplied at the shortest notice by the U.S. work. 
manufacturers. It is interesting to note, too, from the Now, the writer is of the opinion that while the fore- 
7 going does not concern engineers, it forms an excellent 
parallel for the clectrical industry, and many serious defects 
f might be discovered by a close study of our engineering 
Fy EY ay methods by those engaged in this important science. 
Ea Sy _ With us much has been written and said about our 
trade after the war, we must be pre;ared to hold our own 
_ against other countries, particularly our enemies, in the 
' struggle for electrical markets. We are engaged in a vast 
| linking-up scheme, whereby we can economise our coal 
consumption so as to work at a high efficiency, and, generally 
speaking, we tell ourselves we must be in the van, both 
ı technically and commercially, in all matters concerning 
the electrical future. What are the facts to-day? What. 
is the canker that is gnawing at the roots of our business 
in just the same way that it was in the teaching prefession + 
Economy in salaries—that is the canker. Onur leading 
' engineers have been making precisely the same mistake as 
_ the education authorit‘es did. 
The writer was, some few weeks ago, invited to the house 
` of a gentleman of what might be termed higher middle- 
class standing. The morning was spent discussing the best. 
methods of entering the electrical industry as a career for 
his son, a promising youth just leaving school. The 
matter was thoroughly discussed, and it was pointed out 
that much hard work and study would have to be put in 
~ to rise to anything more than a mediocre position. Salaries 
[French Oficial.] were also mentioned and prospects of advancement, and 
Fic. 4.—Hu@HES PRINTERS IN CABIN. DO there for a time the matter ended. Some weeks later 
the writer found that the youth in question had gone into 
Telegraph and Telephone Age, that the Paris authorities an entirely different line of business, the explanation being 
have modified the rule which was laid down at the beginning that the chances of a decent salary and reasonable advance- 
of the war restricting telephone conversations to the French ment were so remote for the work to be put in that it had 
language ; English is now permitted. been decided the youth could not hope to attain to, or 
keep, the social standing he had been used to for many 
years to come. 
Inadequate salaries '!—there it is. Many excellent 
ouths, brainy, and with a predilection for the profession. 
THE FUTURE OF THE ELECTRICAL a kept : from nee aa the average father 
INDUSTRY. cannot find anyone of his acquaintance in the engineering 
line who is receiving a salary anything like in keeping 
with that of an ordinary middle-class business man. It 
Pe ; ‘ would be interesting to know what proportion of electrical 
Mucu has been written and said during the past few months men under 40 years of age are getting over £250 per 
concerning a subject of great national importance, viz., annum. The writer has seen engineers of considerable 


“Our Educ: tional System.” Mr. Fisher, the Minister ‘for ability resign the positions they held and leave the profession: 
Education, deserves the thanks of the ; 


nation for the able manner in which 
he bfas reviewed and dealt with the 
system asa whole, and, undoubtedly, 
a new era has dawned for the teaching 
profession. Chief amongst the findings 
was the fact that teachers were most 
badly paid, so much so, that many who 
had a natural gift for training ow 
children were ignoring that gift, and 
turning their attentions to more remn 
nerative professions. Moreover, it has 
been noted that in the past there has 
been an entire absence of sympathy 
between various sections of those respon- 
sible for the training of the youthful 
minds of the country. Our great 
Universities have shown little or no 
interest in the Public Schools. The 
Public Schools have never been in real 
touch with onr large Grammar Schools, 
while they, in turn, have regarded the 
Primary Schools as the medium merely 
for turning their own particular grade 
of youth out upon the world. In 
short, none of the sections have felt 
that they had anything in common. 
These defects are, in the near future, P, 


to be remedied. There is to bea better and more sym- entirely to take up more remunerative posts in business 
pathetic understanding between the varicus grades of the in which the engincering part was but a side issue. 
teac nng profession, and a large Government grant has Engineers will stick it,for pride of profession, up to 4 


By A. 0. HOLT. 


(French Offctal.] 
Fig. 5.—TELEPHONE SWITCHBOARD3S AND MORSE INKER IN CABIN. 
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point, but, unless their hopes are fulfilled, and they get a 
salary in keeping with that of the average business man, 
they will not hesitate to take their leave of engincering, 
and will advise our youths to fight shy of it also. 
Now, in takiug a general survey, what do we find ? Our 
leading engineers, both in control of manufacturing works 
and of large power supply undertakings, are out to economise 
first, last, and all the time, and this economy usually takes 
` the form of small salaries. They are making the same 
mistake as the Board of Education did—starving the pro- 
fession—choking off, as it were, the would-be engineers of 
the future by the treatment of the staffs under them. Itis 
a lamentable fact that so soon as an engineer assumes 
control, either of a works or a large supply system, his whole 
*pride as an engineer is invariably sunkin the piling up of 
dividends or relieving of rates, chiefly at the expense of his 
fellow engineers, who are treading exactly the same paths 
that he trod. Our engineers become more or less successful 
_- managers, and, unfortunately, cease to appreciate the 
_ valuable work carried on by their staffs, as proved by the 
miserable salaries doled out. Let engineers in command note 
that in sacrificing their profession and their fellow engineers 
they are not only doing a disservice to the electrical industry 
of the country, but are diverting many of the best brains of 
the youthful element into more remunerative channels. 

Anc the staffs, that long-suffering body of men who have 
proved their patriotism over and over again during the 
past three years, what have they in common with their 
chiefs? Nothing. They have learned, reluctantly and 
with bitterness, the lesson .that Governments only treat 
with-collective organisations, and that the chief engineers, 
to whom they looked in their loyalty for some assistance, 
have literally left them to starve. Staffs are now organising, 
and are resolved to have a say in the scheme of things. 
The spirit of organisation is in the air, and is permeating 
the tissues of the most conservative amongst us: but to 
what end? The consolidation of our forces so as-to be in 
the front rank of engineering matters after the war ?—far 
from it. Rather to force chief engineers to give them a 
living wage, and one that they need not be ashamed of 
owning up to. The average staff engineer is being irritated 
beyond endurance in finding himself barely better off, and 
in many cases worse off, than the man with no technical 
ability, while his position. will not bear comparison with 
that of an ordinary business man. 

What is needed just now is an engineer to play the róle 
of Mr. Fisher, in the electrical world—someone to review 
the industry as a whole, who can put his finger on the 
weak spots, see that the * economy” idea—especially in 
salaries—is not oarried too far, and, with an eye to the 
future, map out a course in which our leading engineers, 
staffs, workmen, and embryo engineers can co-operate, so, as to 
steer the electrical industry towards a better, more peaceful, 
and more sympathetic understanding during the commercial 
war that will inevitably follow with the introduction of 
peace conditions. 


A LONG-DISTANCE DUPLEX-WORKING 
CENFRAL-BATTERY SYSTEM. 


By R. L. MILBURN. 


In this system the apparatus at-the home station consists 
of a double-current key with 9 terminals, 3 top, 3 bottom, 
and 3 movable, a polarised G.P.O. 200-olhim relay, a 
rheostat with condensers up to 30 microfarads, and a 
sounder and local battery. At the out station (fig. 1) the 
apparatus consists of a key, Vyle sounder, and rheostat without 
aay condensers, Three relays jomed in series locally were 
used in place of the key, as shown in fig. 2. 

Mode of Balauncing.—The out station depresses his key, 
cutting off his rheostat, and measures the current, say 
39 milliamperes ; he then releases his key, and adjusts his 
rheostat until he measures 4 of 39, or 13 milliamperes ; 26 


milliamperes is then measured in the rheostat branch after 
adjusting the rheostat. ) 

Both stations now start balancing, the home station 
increasing capacity till signals are perfect. The Mandalay- 
Rangoon circuit, 386 miles of iron wire, required 21 micro- 
farads to balance the capacity of the line. 

When Wheatstone and Baudot were hoth working, 
39 milliamperes were found to give perfectly satisfactory 
results. Both relays were adjusted neutrally. 

The currents utilised for working duplex with Rangoon 


were :— i 
l 1. 7 and 21 milliamperes with 100 volts. 
2. 10 and 30 ” » HO ,, 
3. 13 and 39 7 „ 160 ,, 


The currents can be traced as follows : — 

1. Neither station sending—Mandalay line coil has 
13 milliamperes negative current passing from K to L, and 
26 milliamperes negative current passing from K ta w 
through rheostat, giving 13 milliamperes negative current 
passing in the non-working direction of Mandalay relay 


RANGOOK 


Fic: 1. 


at the’ same time that 13 milliamperes negative -current 
passes on-to Rangoon through his relay from L to w to’ 
rheostat and earth; being in the non-working direction, 
at both stations the relay tongues remain at spacing. 

2. Mandalay sending—Mandalay line coil has 13 milli- 
amperes positive current passing from K to w, and 26 milli- 
amperes positive from K to L, giving & preponderance: of 


$ milliamperes positive currept passing from K to L in the 


on-working direction, hence Mandalay relay remains at 
spacing, but 13 milliamperes positive current passes 
through Rangoon relay from L to w, producing a mark at 
that station. 

3. Rangoon sending—Mandalay line coil gets 39 milli- 
amperes negative current passing from K to L, and 26 
milliamperes negative current passing from K to w, 39—26; 


X 


Fic. 2. 


giving 13 milliamperes in working direction, and causing a 


mark at Mandalay, but 39 milliamperes negative current 
passes through Rangoon relay from L to K in the non- 
working direction, causing the Rangoon relay tongue to 
remain at spacing. 

4. Mandalay ‘and Rangoon both sending—Mandalay line 
coil gets 39 milliamperes positive current, passing from K 
to w, and 26 milliamperes positive current passing from K | 
ton, 39—26, giving 13 milliamperes passing in the working 
direction at Mandalay, and 39 milliamperes positive current 
passing from 1 to K in working direction at Rangoon, hence 
both station relays will mark. 

The system has been worked successfully between Rangoon 
and Mandalay, a distance of 386 miles, and there is reason 
to believe that it could be worked up to G00 miles. 


D 
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OFFICE ORGANISATION IN MUNICIPAL 
_ ELECTRICITY UNDERTAKINGS. 


By G. W. STUBBINGS. 

THe subject matter of this article, which some two or three 
vears ago received a good deal of attention, has lately been 
little heard of. As there is reason to believe that the separa- 
tion of the financial management of municipal electrical 
undertakings from the electrical engineer’s department is by. 
no means obsolete, it may be useful to say a few words on 
this matter with a view to pointing out the peculiar 
disadvantages of such a system. 

The system in question may be briefly described as one 
in which the control of all money matters in connection 
with a municipal electricity undertaking is vested in the 
department of the borough accountant, and is quite removed 
from the jurisdiction of the engineer and manager. The 
theoretical reason for this procedure is presumably based 
upon the idea that finance is a matter as important in its 
way as the generation and distribution of electricity, and 
should therefore be controlled by an official and staff 
specially trained in such work. Obviously, such a principle 
applied with sufficient strictness would remove from the 
control of the engineer and manager the whole of the 
clerical staff. This extreme course is not adopted, but a 
line seems to be drawn so that all matters involving the 


paying or receiving of money are managed by the acconntant’s ° 


department. Even this rule has to be relaxed slightly in some 
small instances—for example, in the case of small cash sales at 
the works or the showroom when money is received. It 
therefore appears that the svstem, so far from resting on 
any very logical or well-defined principal, ‘is rather the 
outcome of sentiment or prejudice. It results in such a 
curions state of affairs as the business of one concern being 
carried out in two separate offices, which may be a mile 
distant from each other; or of a clerk in „the elec- 
tricity works office who deals with meter readings, having 
his time o:cupied, not in making out consumers’ accounts, 
but in copying the meter readings into books, which are 
duly taken to the office of the borough accountant in order 
that another clerk may copy them into another book, and, 
finally, make out the consumer’s demand note. 

The real reason for such a state of affairs, inefficient arf 
inconvenient as it nndoubtedly is, seems to be found in a 
misunderstanding of the legitimate functions of the borough 
accountant’s department. Whatever work such department 
may carry out, or whatever control it may exercise in con- 
nection with the smaller non-trading departments of a 
Borongh Council, it seems clear that the accountant and his 


staff should function, with respect to the electricity under- 


taking, as auditors only. 

A small shopkeeper will, if he is wise, take care to have 
his books made up periodically by a competent book-keeper ; 
but a large firm will keep a staff sufficiently trained to do 
this work, and will not call in outside assistance to make 
out customers’ accounts. The auditing of the books by 
qualified accountants is, of course, compulsory in the case of 
a limited lability company, and it is, perhaps, the legal 
status thus given to accountants which makes them inclined, 
in the opinion of many impartial onlookers, occasionally 
to over-estimate the scope of their responsibilities and 
importance. : 

The advantages of having the whole of the business side 
of an electricity undertaking under the direct control of the 
electrical engineer and manager are obvious and manifold. 
A larger galary can be paid to the chief clerk, who cau then 
be a man having a good training in accountancy, Over- 
lapping of the work will be entirely eliminated ; and in 
cases where the offices of the clectricity department and the 
borough accountant are some distance apart, a host of corres- 
pondence will be saved which otherwise would be necessary, 
due to the many queries which would inevitably crop up 
owing to the abrupt break in the routine of the work. The 
steps in the sequence from reading the consumer's meter to 
receiving the money in settlement of his account are eas 
and gradual; but if the routing be interrupted in the 
middle of its course and transferred to other hands, friction 
is almost bound to occur, 


A further advantage in the system of single control arise: 
from the fact that a great number of consumers’ complaints 
are received at the time of paying their bills, This is. 
perhaps, not unnatural—and frequently these complaints are 
of a most trivial nature. If they are received by the 
wecountant’s department they have all to be noted, and com- 
municated by letter to the electrical engineer, when, us it 
is then sometimes impossible to decide the importance of 
any particular complaint, great waste of time can be 
occasioned by following up sueh as are only trivial. If 
these complaints were received at the office of the electricity 
department, the majority of them could be dealt with there 
and then, an immense amount of time thereby being saved. 

It is, of course, understood that the borough accountant 
will be vested with the authority of an auditor with respect 
to the financial matters of an electricity undertaking. This 
is, however, quite a different matter from the normal routine 
work being carried out by his staff, and in his office. 
Matters concerning the capital of the undertaking and the 
aising of loans will also, naturally, be the accountant’s 
concern. It seems, however, that there is a very clear cas: 
for the routine work of rendering consumers’ accounts, and 
the collecting of the same, being undertaken by the clerical 
staff of the electricity department. The disadvantages and 
clumsiness of the older system are manifest, and it is greatly 
to be deplored that prejudice and conservatism so frequently 
stand in the way of the inauguration of a simpler, smoother, 
and more efficient system. 


AUTOMATIC CONTROL OF BLAST PRESSURE 
FOR DIESEL ENGINES. 


By HERBERT S. RUSSELL, B.Sc., M.1.E.E. 


(Abstract of paper read before the DieseL ENGINE Users 
l ASSOCIATION.) 


THE working of a Diesel engine is substantially improved ı! 
the pressure of the air which blows the fuel into the cylinde: 
is regulated according to the quantity of fuel to be blown in. 
or, in other words, according to the load on the engine, as the 
quantity of fuel used varies with the load. The present prac- 
tice is for the regulation of the blast pressure to be etfected 
by hand, but the objection to this is that, with variable loads, 
it demands constant attention from the man looking afte: 
the engine. 

Automatic devices to effect this control have been tried in 
the past, without practical success. In the electrical air 
regulating device which has been developed by Messrs. Mirr- 
lees, Bickerton & Day, the difficulties have been overcome. 
and the air pressure can be varied according to the load, irres- 
pective of the efficiency of the air compressor, and without 
loss of compressed air. : 

Fig. 1 is a diagram of connections. The main current is 
passed round the solenoid A and controls the finger B, whicb 
is arranged to move round the scale of a pressure gauge, ani 
is calibrated to point to that blast pressure which is best for 
the engine for the amount of power being generated at the 
moment, its ‘zero ” or * no load ” position being the no-lwd 
blast pressure. The pressure gauge is connected to the blasi 
pipe; consequently its finger c points to the pressure in that 
pipe at any time. Both fingers are provided with platinun 
contact pieces D, F, and are insulated one from the other. 
fingers B and C act therefore as a single-pole switch and make 
and break a relay circuit, which in its turn makes and breaks 
the circuit which operates the throttle valve F on the ar 
compressor inlet. The normal position of the throttle vaive 
is closed, and it is held in that position by a spring G. 

Supposing now that the engine is at work and the pressure 
in the blast pipe is lower than that indicated by the finger 8. 
as being the proper pressure for the load, the fingers won? 
be apart, and no current would pass through the relay cc! 
H, so that the core J would make contact with the carbons F. 
This would complete the compressor throttle valve circuit 
and the current would then pass through the solenoid t an! 
pull the core (which terminates in the throttle valve F) down- 
wards, and so cause the throttle valve to be held wide open. 
as illustrated on the diagram of connections. The pressur 


in the blast pipe would then rise rapidly (the compress" 


always have a substantial margin of capacity). so causing the 
gauge finger c to move up to and make contact with finger è 
This would complete the relay circuit and cause a current 
to flow through ‘the relay coil H and pull up the core J. thus 
breaking contact with the carbons K and breaking the œw: 
pressor throttle circuit. The throttle valve F would immet 
ately close under the action of the spring a, and it wee 
remain so until the fingers came apart again. The slightes 
variation in the blast pressure.or, the load will operate 
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relay, thereby opening or closing the throttle valve, as the 
case may be. When on a dead steady load the relay is con- 
tinually in operation, and no variation in the blast pressure 
is visible. A variation of from 550 lb. (‘‘ no-load ’’ blast pres- 
sure) to 950 lb. (‘‘ full-load °’ blast pressure) can be obtained 
in four seconds. As the fly-wheel takes several seconds to 
slow down in speed so that more fuel can be apimitted by the 
KOT EDON, the correct pressure is always on “the top. of the 
uel. 
Fig. 2 shows the arrangement of the air inlet control valve 
for the compressor. -This is divided into two parts, the top 
portion containing the valve and the bottom portion the sole- 
noid. Int alve casing A, which is made of cast iron, a 
_. gun-metal liner B is fitted, having a series of holes in its 

periphery. In this liner the piston valve c is situated. This 
piston has a series of holés in its periphery which come oppo- 
site the holes in the liner when the valve is open. A groove 
is turned on the inside of the liner B in line with each row of 
holes, and similar grooves on the outside of the piston, so 
that the air has a free passage through the holes even if the 
piston is turned so that the holes do not coincide. The piston 
is fixed to a central spindle D, the bottom part of which forms 
the core for the solenoid. The valve is normally held closed 
bv the spring B. 

When current passes through the coil F situated in the 

bottom or coil casing G, the pressure exerted by the spring & 


Fia. 1.—DIAGRAM OF CONNECTIONS OF ELECTRICAL BLAST 
CONTROLLER. 


is overcome and the valve opened. The requisite opening is 
governed by the top adjusting nuts H, or, rather, the mini- 
mum opening required for “‘ no-load ” blast. 

When the valve is opened air is drawn into the valve (due 
to the suction of the air-compressor piston) through the open- 
ings K and L into the interior of the valve, then through the 
holes in the piston and liner into the annular space M round 
the valve, and thus into the compressor. Holes N in the 
bottom of the piston are provided for the purpose of balancing 
the piston when in operation, so as to ensure free action, 
which would otherwise be impeded by the cushion of air 
below the piston. The air which passes through the annular 
opening L enters the piston through the holes N vid the holes 
o drilled in the spigot of the coil casing G. 


The coil itself r is made in two sections, and wound in 


such a way that both the terminals come to the centre of 
the coil, and, furthermore, are brought from the outside of 
the coil into the terminal block p. In the event of one of 
these terminal wires breaking, to obtain a new end all that 
is required is to unwind sufficient from the outside of the 
coil for this purpose. 

The apparatus is made in three forms, a switchboard type, 
a pillar type, and a bulkhead type. The pillar type, as shown 
in fig. 3, consists of three sections, the top case a, intermediate 
box B,-and pillarc. In the top case the control gauge D, main- 
current solenoid E, relay coil F, and fuses G are situated, 
mounted on mica covered rods H, which are secured to ver- 
tieal bars fixed to the casing A. The front of the case is 
covered by a door secured by eye bolts and thumb nuts, two 
of which act as hinges. The main cables are led up the pillar 
c, and are fixed to the terminal block J, and the’ ends of ter- 
minal bars Kx, held by the top and bottom coil supports L. 
The case is insulated from the terminal bars by the ferrules 
M, and from the smaller wires by ferrules N. A large door 
o is fitted to the intermediate box B for easy access to the 
cable connections. 

When the apparatus is used in connection with alternating 
currents the main solenoid is comparatively light, and the 
intermediate box B is used to house a transformer. 


The apparatus is connected across the generator termirtals 
eo that it is always in operation and independent of the main 
switchgear; the. power required to operate it is 50 watts. 

A switch is mounted on the gauge board, and is so con- 
nected that when open it breaks the relay cirenit, thereby 


. causing the air inlet valve to be held full open when it is 
‘desired to charge the starting receivers. 


Where this automatic blast control apparatus is fitted to 
Diesel engines very important advantages are obtained, among 
which the following may be particularly mentioned : Smoother 
running; saving of fuel on variable loads, as the control 
reduces the power absorbed by the compressors, and com- 
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Fia. 8.—CONTROL GEAR: 
PILLAR TYPE. 


Fig. 2.—ARRANGEMENT OF 
AIR INLET VALVE. 


plete combustion is more uniformly obtained; less attendance ; 
less attention to exhaust valves, due to the complete com- 
bastion of the fuel at all loads, which ensures a clean exhaust ; 
blast bottle dispensed with, a sfnall separator being inserted 
in the pipe between the H.P. delivery from the intercooler and 
the blast distributor on the engine; parallel running of alter- 
nators facilitated; at sea an engine, as in the case of plants 
supplying current for lighting and wireless telegraphy, may 
be run after the engine-room has been abandoned. _ 
Although thig apparatus has so far only been fitted to Mirrlees- 
Diesel engines, it is applicable to all makes of Diesel engines. 


- 


rd 


a 


WAR ITEMS. 


Lord Balfour's Committee.—Lord Balfour of Burleigh's 
Committee on Commercial and Industrial Policy After the 
War held a further sitting last week. 


An Undertaking Repudiated ?—In the “Times” for Nov- 
ember 10th there appears a letter from Sergeant W. M. 
Ronaldson which certainly calls for reply from the Falkirk 
and District Tramways Co. From the statement itself, and 
from a letter from the company that is published along with 
it, it appears that Sergeant Ronaldson left the company in 
August, 1915, to join the Colours, and it was understood 
that his position as traffic superintendent was to be kept 
open. The directors under date October 3rd have written 
to him stating that as no one really anticipated that the war 
would continue so long, and as there are no signs of it coming 
to an end, they cannot keep the position open any longer, 
and will have to make a permanent appointment. As the 
Times points out, any general repudian of this kind would 
undermine the whole feeling of security in which a large 
part of the Army;;went, to war. 
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Trading with the Enemy.—The ‘ London Gazette ” for 
November 9th contains names of additional firms in the fol- 
lowing countries with whoin trading is prohibited :—Argen- 
tina, Paraguay and Uruguay, Bolivia, Brazil, Central 
America, Chile, Colombia, Netherlands, Netherlands East 
lndies, Norway, Peru, Spain, Sweden, and Venezuela. 


Electrical Workers’ Bonus. — With reference to the 
Skilled) Time Workers’ Wages Order, and the Ministry of 
Munitions explanatory circular es M. 165, dated October, 1917 
(see BLE. Rev., October 26th, 394, and November 2nd, 
p. 419), the Ministry has now faced a further circular speci- 
tving the occupations of scientific instrument maker (metal), 
and electrical fitter, as among those entitled to the bonus of 
123 per cent. if the men satisfy all the conditions of the Order. 
Skilled men in all the occupations that have been mentioned 
are covered by the Order, whether working in ferrous or non- 
ferrous metals. Only those skilled men in these occupations 
who are paid at or above the current district time-rate for 
turners and fitters are covered by the Order. 


Works War Savings Association.—The Faraday Works 
War Savings Association, formed among the staff and eim- 
ploves of Messrs. Gent & Co., Ltd., Leicester, held their 
fiewt annual meeting on November Sth. The secretarv’s re- 
port of the vear’s work showed that there were 140 members 
on the books out of 200 einploveés. Cash collected amounted 
to £750, making a total of 980 certificates purchased. The 
Association commenced with a membership of 60, which has 
been steadily increasing, thus showing that the idea, as else- 
where, has ‘caught on.” Interest was stimulated as a result 
of the meeting, and 10 new iwembers joined on the following 
Saturday. 


Silvertown Employés’ War Funds.—The Silvertown Co.'s 
Emplovés’ War Relef Fund now totals £1,800. Each £100 
collected is distributed as follows: £75 to the British Red 
Cross Societv, £15 to the Serbian Relief Fund, £10 to the 
Anglo-Russian Hospital (Petrograd). In March last a War 
Savings Association (for the purchase of certificates by weekly 
contributions) was started by the India-Rubber Co.'s em- 
plovés, and has been very successful. There are now 1,020 
members, : 


Subscriptions to the German War Loan.—The following 
subscriptions, among others, are reported to have been made 
to the seventh German War Loan : 


A.E.G., Berlin is oes Ss pad Ls 2 £500,000 
Dvnamo Brushes Special Works, P. Ringsdorff, Mehlem &,7UU 
Ko CE. Guilleaume, Cologne z sie sa et ie w= 150,000 
Theodor V. Gilleaume, Cologne ... Aon bok ee sä a 25,000 
sae & Guilleaume, Carlswerk 200,000. 
Emag., Electrical Measuring Instruments, Apparatus, “and Switch- 
boards Co., Frankfort-on-Main 7,500 
Heddternheim Copper Works “& South German Cable Works 100,000 
Continental Caoutchouc & GuttaePercha Co, ] . 375,000 
L. Schwartzkopff, Berlin wea 250,000 
Saxony Light & Power Works. 175.000 
Voltohm Rope & Cable Works a . Au 50,000 
Electrotechnical Works (lite Strecker & Co), “Offenbach 2,000 
Rheinfelden Power Works... : si wits we 12,500 
Llectrotechnical Works, Offe nabach, A. M. Mate Schroder & Co.) 
Mix Schorch & Co., Rhesdt : . ues és .. «100,000 
Siemens-Schuckert Circle s, Nure -mburg 700,000 
Cassirer & Co. (Cable Works), Berlin .., wits ve 79,000 
Richter Electricity Go. (Weil & Co.), Frankfort-on-Main 10.000 
Siegerland Electricity Works 70.000 
Rheydt Cable Works 5,000 
Electricity Co, (late Lahmeyer & Co). 100,000 
Lech Electricity Works, Augsburg ; 10,000 
Telephone Apparatus Works, E. Zwietusch’ & Co. ` Charlottenburg 15.000. 
Lower Silesian Electricity & Tramway Co. 10,000 
Voigt & Hacfiner ‘ 50,000 — 
Saxony Tramway Co.. Plauen. - 10,000 
Ludwig Sudicatis & Co., Berlin (Berlin Te lephone Works, Group) 75,000 
Telephone & Telegraph Construction Co., Frankfort-on-Main 25,000 
C. Lorenz & Co., Berlin —.. eae Sie ei 10) ,000 
Eupen Cable & Rubber Works Co., ; "Rupe eno. 15,000 
Insulated Wire Works Co. (late Mug. Be rlin 15,000 
Deutsche Incandescent Gas (Auer) Co., Berlin 200,000 
‘Telephone Apparatus, Cable & Wire Works Co., Nure mbe rg ; 15,000 
Purchasing Association for Electrical Requirements, Frankfort- 
on-Main g : ; 7.00 
Accumulator Works Co. Berlin atid Hagen 25,000 
Land & Sce Cable Works Co., Cologne- US 25,000 
Hartmann & Braun, Frankfort-on- Maan 50,000 
Hermann Gradenwitz’s Electric Motor Works, Berlin 7M) 
Kempen-Rhein Electrotechnical Works... as 7,500 
Hartmann & Braun (Officials and Workmen of), Frankfort 5,900 


Foremen and Draughtsmen and the War Bonus.— The 
following letter, received by the London Association of Fore- 
mien Engineers, speaks for itself :— 

“ Ministry of Munitions of War, 
: 6, Whitehall Gardens, London, 
: November 2th, 1917. 

e Sir,—I have to refer to the mterview with you on Nov- 
ember 9th and previous interviews with regard to the remu- 
neration of foretnen in controlled establishments. 

‘In reply, I have to state that the Minister has no power, 
under the Munitions of War Acts, 1915 and 1917, to make 
any award applicable to persons in receipt of an upstanding 
salary, and it is contemplated that. in the first instance, em- 
ployés should negotiate with their employers in the ordinary 
way, and endeavour to arrive at an agreement, which should 
then be submitted to the Minister for consideration. In the 
event of deadlock or failure, it is open to either party to 
refer the matter to the Ministry of Labour (Chief Industrial 


S.W. 1. 


. 


Commissioner’s Department) as a difference under Part Í 
of the Munitions of War Act, 1915. 

‘With regard to the 144 per cent. bunus which has been 
awarded to timie-worké: under the Skilled Workers’ Time 
(Engineers and Moule s) Wages Order, 1917, [lave to 
state that this Department would be prepared to consider 
an advance to the foremen and draughtsmmen imm receipt ol 
emoluments n@ exceeding £250 per annum, provided that 
they are not in receipt of a bonus on output, and proposal- 
which have been agreed between employers and employes 
with regard to this should be similarly submitted to the 
Minister for his consideration.—I am, Sir, your obedient 


servant, (Signed) Epear Davis. 
‘J. HARRINGTON, Esq., 
London Association of Foremen Engineers, 
85, Salisbury Road, Harrow.” 


Exemption Applications.—The Fulham Board of Guar- 
dians applied tothe Local Tribunal for the renewed exeup- 
uon of an engine-driver and electrician, aged 27, married. 
It was stated that the imaw was responsible for the nmainten- 
ance of the electric plant at the workhouse, which ìs now 
being used as a mintary hospital. ‘The Tribuna! granted 
four months’ exemption. 

At the Cromer ‘tribunal, Messrs. Edimundson’s applied fur 
a mains foreman and general assistant, employed at the elev- 
tricity works, aged 35, married, and classed A. He has been 
engaged in a similar occupation for 14 years. Conditional ex- 
enption was asked for on the ground that he was essentiu 
to the carrying on of the undertaking. He wasin a certified 
occupation. No previous application had been made for hins; 
he had been previously badged, having been lent by the 
Cromer branch of the firm for Admiralty work. Mr. Kerr, fo: 
the Military Authorities, contended that when he was lent te 
the Adıniralty for a time the firm, did very well without hin. 
and the question was, could not they spare him now? The 
manager said he had no other reliable man to attend to the 
mains. While this man was with the Adiniralty anothe: 
took his place, but he left in January, and that was the 
reason why the man appealed for now was brought back. 
It this man was taken he had no-one to attend to the mains. 
He had to do it himself last year from January to June. Th: 
Chairman said it was absolutely essential to the convenience 
and welfare of the public that there should be someone whe 
was capable of dealing with accidents. He put it to the mili- 
tary that unless an efficient substitute could be found the 
interests of the town would be very much prejudiced by th: 
man being taken. He ought not to be taken away from the 
town until some other man was able to take his place and 
do the work he was now doing. The Tribunal granted condi- 
tional exemption, the Chairman remarking that that devi- 
sion did not prevent the military authonties bringing up th: 
case again if they could find someone in a lower categors 
qualified to take his place. 

- At Northampton Tribunal. E. Goulston, 39, category A. 
electrical engineer, applied for exemption. He said he ha: 
been 15 years in business, and would have to close if he 
was sent into the Army. He was solely responsible for the 
maintenance and repair of the X-ray, medical, and = surgical 
apparatus, and the electrical installation at Northampton 
General Hospital, and for the electrical installation and appa- 
ratus at Nor thampton School Clinic. Six months’ exemption 
Was given. l 

At Rugby, a tester at the B.T.H. Co.’s works, who is of 
Russian nationality. aged 20, and in Class C 2, was exempted 
until March łst in view of the importance of the work he r 
engaged upon. 

At Weymouth exemption was applied for, for W. S. Beale 
(26, C 2), stoker at the electricity works. Tt was urged tha 
the man’s occupation was most important, that the staff ai 
the works was greatly reduced, and that there was grem 
difficulty in maintaining the works. With the Military assent 
eonditional exemption was conceded. 

Before the Hants Appeal Court, the Military appestled 
against exemption to January 30th given to the assistant te 
the electrical engineer at the Winchester Corporation Woks. 
He is 18, and the Miltary Representative said that the ser- 
vices of so young a man in Class A should be available to 
the Army at once. It was stated that time was required 
to train a substitute. The appeal was allowed, the calling-up 
being fixed for November 20th. 

An electrician (31, B 2), appealing at Sutton (Surrey), stated 
that he was the only one left to carry on the business. The 
appeal was respited for a month, w ith a view to substitution 

At East Grinstead, Sir G. L. Eyles, The Croft, appeate 
for C. W. Hollingsbee (83, C3), electric light attendant, ard. 
with the Military consent, he was exempted until Mareh Ath. 

At Chichester, three inonths’ exemption was granted toan 
electrical engineer and contractor (36, Class C2), and a fins 
month to an electrical wireman and fitter (24, C3). 

Before the Herts. el Court, exemption was claire 
for W. H. Marter (35), e lectrician at Stanborough Park, Wat 
ford, who is in charge of the plant of the International Tract 
Society. Ltd. The appeal was dismissed. the calling-up bein: 
suspended until January Ist. 

At Windsor, Mr. H. Fowler, electrical enginéer, appealed 
for F. G. Isgrove (18), his apprentice. Mr. ‘Fowler is sr 
ing in the R.N.A.S., and it was urged that if Isgrove had w 
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join up great hardship would ensue, as there would be no 
skilled person to take Mr. Fowler’s place in the business. A 
medical examination was ordered. 

At Whitby, Mr. J. W. Piggott, electrical engineer to the 
U.D?:C., appealed for an electrical apprentice (18), to enable 
him to train a 17-year-old youth to take his place in the sub- 
station, and temporary exemption until March Ist was 
granted. 

At Gloucester, an electrical engineer (40, B1), carrying on 
business in the city, was conditionally exempted on becoming 
a Special Constable. 

At ‘Tunbridge Wells, Mr. Powell, electrical engineer, ap- 
pealed for A. T. Spurrell (C1) and A. E. Hills (B 1), electric 
light wiremnen. The former was refused exemption, with 
the calling-up on January Ist, and Hills was exempted until 
a suitable substitute is found, he to join the V.T.C. 

At Rochdale, on the recomméndation of the Advisory Com- 
mittee, exemption until March 3lst bas been granted to R. 
Rhodes (39, C2), blacksmith’s striker, appealed for by the 
Corporation Tramways Committee. 

At Brighton, the Corporation tramway department ap- 
pealed for 31 men—a trafic superintendent, four traffic iu- 
spectors, five skilled mechanics, a night foreman, and 20 
drivers. It was stated that 239 men had left the service for 
the Colours, and that the engineer was opposed to women 
drivers of trams. The Tribunal granted four months’ exemp- 
tion. In the course of the hearing, Mr. W. Marsh, the 
engineer and manager, said that since the last appeal there 
had been a very bad tram accident at Dover, in which 11 
people were killed on the spot. The accident was due toa driver 
losing his head. He was a discharged soldier, and had suf- 
fered from shell shock. Many of the men now driving at Brigh- 
ton were returned from the Front, but discharged soldiers 
were not coming forward, as they could not stand the strain. 
The Brighton system had been open f nearly 16 years, and 
they had never had a bad smash, but if they put iexper- 
enced men on he would not say what the consequences would 
be. It would not be safe to put women drivers on the many 
steep hills of the town. He was employing women in the 
sheds on heavy and dirty work, and they were keeping to it, 
but he would not have women drivers. The track was bad. 
but they had so few men to work on the tracks. They did 
not want a second Dover. They had some drivers who had 
stiff legs; they were all right otherwise. If the right foot 
and leg were all right the men were capable, assuming their 
general health was satisfactory, to drive a tramcar. The 
brakes were worked with the right foot. 


queen OEE 


LEGAL. 


ELECTROLYTIC CORROSION OF TELEPHONE CABLE. 


AN interesting case was heard by his Honour Judge Hugh Sturges, 
K.C., in the Blackpool County Court, on November 7th. The action 
was brought by the Postmaster-General against the Blackpool and 
Fleetwood Tramroad Co., Ltd., claiming the sum of £16 18s. as 
damages alleged to have been caused to a telephone cable by a 
leakage of electrical current from the defendant company’s lines. 
Mr. Ross Browy, for the plaintiff, remarked that although the 
amount of the claim was a comparatively small one, a question of 
liability was raised which both parties desired to have settled. It 
was contended that, under the Telegraph Act of 1878, the Post- 
master-General was entitled to have made good any damage caused 
to the cable by the defendants or their agents. The defendant 
company had constructed and ran a tramroad between Blackpool 
and Fleetwood, on the overhead trolley system. The current, after 
feeding the car, was supposed to be conveyed back to the generating 
station by means of the tram-rails, but, probably owing to the 
imperfect bonding of the line, a leakage of current had taken 
place. The telephone and telegraph cables of the Postmaster- 
General rur practically parallel with the defendants’ line, and the 


leaking current attacked those cables, corroding the lead sheathing.: 


and resulting in a breakdown of the cable, and, consequently. an 
interruption of telephonic communication. Owing to corrosion 
alleged to have been caused by the leakave of current near Red 
Bank Road, Bispham, a length of 52 yards of cable had to be 
renewed, and it was the cost of this work which was now sought to 
be recovered. Mr. Ross Brown read correspondence which had 

ssed between the parties, in which the defendant company pointed 
out that the tramroad was laid in 1898, while the Post Office cable 
was laid only t¥o years ago. Mr. Ross Brown admitted that the 
Post Office Wére second comers, but he contended that this fact did 
not invalidate the claim. The defendants suggested that the cables 
should be bonded to the tramroad lines, and the Postmaster-General 
replied that he was agreeable, if the defendants would agree to bear 
the costs. The bonding was done, and the cost was included in the 
account. 

Mr. Epwrx Jous HAMMOND, engineer, gave evidence as to 
testing the leakage in July of last year, which. he said. was 5 volts 
maximum, with a 2 volts minimum, and the latter leakage would 
be sufficient to cause electrolysis. If the defendants’ line had been 
perfectly bonded the line would have been the easier path for the 
current to travel back, with very little leakage to the plaintiff's 
cable. In any case, there might be some slight leakage, 


MR. WILLIAM JOHN ROLFE. executive engineer fðr Preston 
district, spoke as to tests made which showed that the current was 
leaving the rails for the cable, with a damaging effect on the latter. 

Mr. Ross Brown : Why was the cable not bonded to the rail in 
the first instance ? 

The WItTNEss : It is most unusual to bond a Post Office cable 
with private property, as in certain cases it might be dangerous. 

Answering Mr. Wingate Saul, for the defendant company, the 
witness suid that at certain points the cable was only 7 ft. from 
the defendants’ lines. He did not think notice was given to the 
detendants of the intention to lay the cable, but this was not 
necessary. as the cable was laid along the public highway. 

MR. JOHN CAMERON, the secretary and manager of the Tramroad 
Co., said the line was perfectly bonded throughout. ‘Phe line was 
tested weekly. and returns made to the Board of ‘i rade every six 
months which showed that it was in a satisfactory condition and 
complied with the regulations. He was present when the test 
was made by the Post Office people, and was told that there was a 
leakage of from two to five volts. There were, however, other 
cables in the locality ; the public lighting cable was within 30 to 
40 ft. of the Post Office cable. | i 

. Replying to Mr. Ross Brown, the witness said the position the 
defendant company took up was that the Postmaster-General, by 
placing the cable near the tram-lines, took the risk of stray 
current injuring the cable, and should haye taken steps to 
prevent it. 

Mr. WINGATE SAUL said the defendants had not committed a 
breach of the regulations; and he submitted that there was 
nothing to entitle the Postmaster-General to succeed in that action. 
They were in- the same position as a railway company with 
reference to sparks from the engine, and were not liable for any 
damage that might happen from an escape of electricity from their 
tramways. The arguments of Mr. Ross Brown referred to works 
of construction or to telegraph lines that were in existence when 
the lines were constructed. This cable was placed within 7 ft. of 
the company’s rails, and after the latter had been constructed a 
period of some 16 years. He urged that it would be an injustice 
to make the Tramroad Co. liable for the damage to the eable. 

His Honour intimated that he would reserve his decision, and 
would give it at a later Court. In any case he would give çosts on 
the higher scale, and would give leave to appeal. 


— 


AN ELECTRICAL ENGINEER'S CALLING-UP. 


BEFORE the Tipton (Staffs.) Magistrates, last week, Leonard A. 
Jones (23), an electrical engineer in the employ of the Smethwick 
power station, was charged with being an absentee under the 
Military Service Act. 

The REPRESENTATIVE of the Military Authorities said that the 
man received his calling-up papers on October 5th, but they were 
sent back, and his employers applied for his retention. The appli- 
cation was, however, out of date. i es 

DEFENDANT produced a letter from the Dilution Officer to the 
effect that he would be retained. 

The REPRESENTATIVE of the Military said that letter. was 
written after the date of the calling up. i 

A REPRESENTATIVE of the firm. and an officer of the Aero- 
nautical Department, said the defendant was indispensable at the 
power station. He was a highly technical man, and as 95 per cent. 
of the output was required for munition making. the former said 
he would not be responsible for,the running of the station if the 
man were taken away. i 

The MILITARY REPRESENTATIVE : I should be responsible. 

The REPRESENTATIVE of the Aeronautical Department said he 

„bad authority to appear to ask that the defendant should not be 
sent into the Army. A technical blunder had been made. 

The OFFICER for the prosecution replied that he had the authority 
of the War Office. 

The CHAIRMAN said it appeared to be a case that the Military 
Authorities must settle between themselves, and to enable them to 
do that the cage would be adjourned for a week, defendant being 
admitted to bail to enable him to’ attend to his work in the 
meantime. 


HALL r. PORDES. 


Mr. JUSTICE Bray and a special jury, last week, heard an action 
for wrongful dismissal brought by Clement, Hall, a metal worker, 
of Birmingham, against Bernard Pordes, electrical goods manu- 
facturer, of Christopher Street, E.C. Defendants denied liability, 
and said they were justified in dismissing the plaintiff because he 
was incompetent and did not obey the orders of the firm. 

PLAINTIFF'S case was that he was in a responsible position ’as a 
metal worker in a well-known Birmingham firm for 25 years, and 
then joined in a partnership to work on his own account. Defen- 
dant was in the wholesale electrical lamp trade, which, until the 
outbreak of the war, was supplied from Germany with these lamps. 
As it became necessary.to manufacture them himself, he placed 
orders with the firm which plaintiff had joined, and then appointed 
him his manager in London to make the cases for lamps, setting 
up a special department in the London works for that purpose. 
The business was successful, and some 10,000 to 12,000 lamps werc 
turned out weekly. Plaintiff was engaged under the agreement 
for five years at £3 10s. a week and commission. After two years’ 
duty defendant summarily dismisged him, and he asked for 
damages. aoe 

The jury found a verdict forsplaintiff for £410 and costs. and his 
Lordship granted, a—stay.of execution) and gave judgment accord- 
ingly.— Birmingham Post, ce EP gs Se 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter cun be published 
unless we have the writer's name and address in our possession, 


The E.T.U. or the A.E.S.E.? i 

Referring to the letter of Mr. J. R. W. Grainge in your last issue’ 
I may say that at a recent meeting of the E.T.U. the members were 
advised that the Government and the military authorities could no 
longer be “ swanked.” and that if they wished to keep out of the 
Army. as strikes were illegal and their funds would be confiscated if 
they suggested one. it would be better for them to refuse to work 
any overtime after they had done the recognised number of hours. 
This would spread the jobs out and impress the authorities (it was 
hoped) with the vast amount of work that the wiremen and their 
mates were doing. This advice elicited from the body of the hall 
the opinion that if the members refused to take a few extra shillings 
per week in the forin of overtime. which they admitted among 
themselves was very rarely, if ever, earned, the small amount saved 
on isolated jobs would not be sufficient to warrant the employment 
of one or more of their unfortunate brothers who were of military 
ave but not actively employed. The aim of this new programme 
of the E.T.U., so far as station men are concerned. appears to be 
based on a new trade card which they are attempting to force on 
the industry, coupled with total exemption from the Army. &c. 
Many of the station men present clearly did not approve of the 
way that the meeting was being conducted. or the nature of the 
business in hand, and a spokesman on their behalf challenged the 
Committee with the fact that they had been enrolled as members of 
the E.T.U., with the above programme as an inducement to join. and 
after six or nine months negotiations nothing had happened to 
beneht them to the slightest degree. It appeared also from the 
remarks that had been previously made in their hearing that original 
members. at all events in so far as military service was concerned, 
were not to much, if toany extent, receiving that protection which 
had been promised them, The Committee were therefore challenged 
by tha station engineers’ spokesman to bring about a conference 
with the Ministry of Munitions with a view to settling their 
grievances. 

The result of that conference and other matters arising have since 
been published and discussed very fally in the trade Press. 


One who was Present. 


I would be glad if you will grant me space to point out to. Mr 
Healy that my letter .was not written for the purpose of shelving 
problems or obscuring issues. I desired to make known, what is 
already quite clear to those outside the lofty domain of power 
station service. that nothing is gained from wage or salary payers 
unless it be striven or fought for; and that any organisation 
framed for making the lamb bed-fellow to the lion, inevitably ends 
in the former's extinction. 


Incidentally. it occurred to me that smaller power stations may 


possibly be devoured when the centralisation monster begins to 
grow. and that this event may force the responsible shift men in 
these important places to compete for employment. hitherto reserved 
for those lower-yrrade individuals, who. in an organising sense, are 
so naturally catered for by a vulgar body like the Electrical Trades 
Union. K 

No! “C.B.T.” (A.M.LE.E.) your hopes are vain; but I have 
an awkward feeling that it is more dignified to be included in an 
organisation which is energetic enough to force vital issues (even 
in war time) than it is to remain a bickering “ free lance’ or, say, 
a member of a mutually congratulating, snobbish circle, which 
snatches the good things but abuses those who get them. 


W. F.K. 


Your footnote at the bottom of Mr. Grainge`'s letter is to me a 
command. Your courtesy is a model to editors. For the last 10 
years or so “spasms” bearing my name have appeared in the 
columns of your paper. Any comments by you have always borne 
the imprint of fairness and tolerance. and one only wishes all 
papers were run on the same lines. I have the reputation among 
my friends, and my enemies, of saying what I think. and I honestly 
thank you for your kindness to myself. I have never, tomy know- 
ledge, met either of you, but hope to have that pleasure some day, 
and thank you personally. 

Now, Mr. Grainge, you must, I think. be a politician, as you have 
wot the usual politician's trick of culling extracts from speeches or 
writings, and giving them an importance which possibly, if they 
were taken with the whole, they would not possess. If Mr. Grainge 
hud been a regular reader of the Electricul Trades Journal, he 
would have known why the paragraph quoted was penned. ‘Our 
slovan. &c.,"" was a portion of the London District Committee 
notes written by myself for our September issue, and, rightly or 
wrongly, represents the feelings of my Committee and our Union. 
The reason, too. is plain. Over 12 per cent. of our membership are 
serving with His Majesty's Forces to-day, and 90 per cent. of that 
number are in Line regiments where their technical knowledge and 
ability are absolutely wasted. I. together with our General Secre- 
tary. attended last January a meeting, called by the Government. of 
the skilled engineering trades. We were addressed by Lord Derby. 
Dr. Addison. General Geddes, and others, and they wanted skilled 
‘men for technical corps. Our General Secretary and myself said 
they could not have any, as we could not supply the demand for 
skilled electricians at home, Our General Secretary said he had 


forwarded to the Ministry and the Army authorities the names of 
hundreds of our members who were in Line regiments, and had 
asked for their return to civil employment. or their employment in 
units where their talents would be most useful to the nation. 
Representatives of other trades also quoted cases of a like nature, 
amounting in the aygregate to a large number of thousands. 

We had promises galore given us that the matter would be 
rectified. Such promises have not been kept. Here and there 6 
man has been brought back, amounting in the ultimate to leas than 
5 per cent. of the total. 

Every day I have numerous inquiries from employers an 
Government Departments for skilled electricians. and cannot 
supply them. Have had to draw hundreds of men from less im- 
portant and put them on more important work. Yet all the time 
the Army Authorities are chasing our members : and if anv of 
them go, they are almost invariably put in line regiments. Abso- 
lutely one of the best mechapics in London was for nearly two 
years a telephone room orderly. Another for six months was 
picking up the litter in the barrack square. Only to-day, Satur- 
day, November 10th, a member came into the office. He is nearly 
21, served a five years’ apprenticeship with one of the largest firms 
in Manchester. and is now a first-class electrical fitter. He had a 
Protected Occupation Certificate. but thought he should do his bit. 
He was sent to Woolwich for his trade test, and passed with flying 
colours. He was then sent to Farnborough and passed another 
trade test for the Flying Corps. He has been drafted to a line 
regiment at Reading. If I get him put in-a technical corps. it will 
mean writing to half a dozen different people. and before any deci- 
sion is come to he will probably be in France or Italy—possibly 
dead. 

You will quite understand we had to call a halt. We had to say 
to the Government, “ Hands off our members." We had to aay. 
“This is an electrical engineers’ war ; and although you are able 


‘to teach a woman in a day how to stand by, or rather work. a 


capstan lathe, you cannot make electricians in a day or a year.” 

' We are fighting for our Union and the industry, and are follow- 
ing the lines of the three strongest Trade Unions in the land 
to-day. There are quite a goodly number of men of military age 
in the legal profession, and I really think Haig or Jellicoe would 
rather trust one electrician to blow the Germans to glory 
than all the lawyers to talk them there. 

Then there is the Medical Trade Union. They threatened a 
short time ago to “pull” all their mengbers from France if any 
more of their number were taken. Of course, it was not a strike : 
it was only the threat of one, but it was effective. Plums fall into 
their lap, too, without striking—witness the £800,000 gift of 
insurance money, of which the working class was fleeced. 

The Church of England Trade Union is also fairly strong. 
Strong enough to resist conscription and also dilution. There are 
no women parsons ; oh, dear no! They are not doing so badly out 
of the war either. They yet increases of wages, too (tithes, &c.). 
without going to the Committee on Production. 

So you see. Mr. Editors, we are sinning in “good” company. 
We. in ten years’ time, are going to be the fourth strongest Trade 
Union in the land. Weare going to control the electrical industry : 
but, unlike the others, we are going to control it in the national 
interest. 

As I have taken up 80 much of your space, I cannot deal very 
lengthily with Messrs. Jones and Napier. Let me say here and 
now, the A.E.S.E. does not cut any ice with anyone. About five 
years ago an article appeared above my name in the ELECTRICAL 
REVIEW. I was writing as a member of the Electrical Trades 
Union, and I said I did not care what the station engineers did as 


_ long as they organised. We, the Electrical Trades Union, stood 
aside and gave Mr. Ebben a clear field. and also assisted him, but 


it was of no use. The will to do was there, but the ability 
evidently was not. so we had to take the work up, and so success- 
fully that in London alene we are over 1,000 strong, and still 
Charlie's Aunting. 

Poor Mr. Napier! If he has any doubt to whom he is indebted 
for his increase of wages, I should suggest that he has five minute: 
with Mr. James Devonshire. 

W. J. Webb, 


Tandon District Seeretary. 
London, E.C., Electrical Tradex Uniun, 
Vorember 12th, 1917. 
P.S.—By the way, I am wondering if Mr. Grainge is of military 


age. 


frre 5) Diptera a el 


In reply to Mr. Napier’s remarks in REVIEW of November (th. 
he challenges me to give him the name of a member of the staff 
who is also a member of this organisation. Surely he does no: 
admit such an elementary knowledge of Trade Unionism as to net 
be aware of the fact that one of the primary objecta are protection 
to members. 

He charges me with misrepresentation concerning the North 
Metropolitan Award. Why, then, does he not pros&cute this Society 
for publishing a fraudulent award? Surely, being such an im- 
portant person, he has that power. He states that the question of 
bonuses was already under consideration; probably, but wha: 
accelerated the consideration he does not say. Happily. men of 
Mr. Napier’s calibre are rapidly disappearing. otherwise the indus- 
trial outlook would require more than a Commission of Industrial 
Unrest to cope with it. The days of intimidation by such tactic 
are. thanks to organised labour. ovér, and we look forward te + 
period of mutual understanding which will ultimately work ont te 
the betterment of relationship between employer and employed. 


H. H- Morton, Seeretary, 
N DZoudon Branch Station Eagine cs, 
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I am desired by the members of the Marylebone Branch of the 
National Amalgamated Union of Enginemen, Firemen, and 
Electrical Workers to state that it is one year and three months 
since they commissioned Mr. Meakin, their London agent, to 
investigate the waves and conditions of the London and suburban 
power stations with a view to securing substantial improvement. 
This branch has never displayed hostility towards any Trade Union 
catering for vas, water, or electricity employés. and would advise 
all such unions to compose their differences. All the members of 
these unions wre travelling along the same road, and far better for 
all there should be harmony and close co-operation. 

Until Mr. Meakin took up the matters referred to with the 
electrical engineers, nothing was done on a larre scale ; and what- 


ever benefits are being received now by engineers or workmen are. 


directly traced to those small beginnings of 15 months ago. Asa 
matter of fact, the E.T.U. did not wake up to the full sense of 
responsibility until a question was asked in Parliament on behalf 
of three certain members of the Marylebone Branch of the 
N.A.U.E. And the station empineers seem to have held aloof from 
their comrades in the power stations. The N.A.U.E. has tried to 
benefit all employés, whatever their grade and statton, for section- 
alism is no good. 
_ d, Vincent, Branch Secretary, 
Nutional Amalgamated Union of Enginemen, 
Firemen, Sc. 
London, N.W., .Verember 12th, 1917. 


[The moderation and restraint of Mr.Vincent’s letter compel 
our respect. On the other hand, we have received some letters 
from other quarters, the contents of which, as is too often the 
case in guch controversies, consist largely of personal references 
bordering upon abuse ; such letters in no way contribute to the 
solution of the difficulties of the situation—rather they accentuate 
them —and on this account, as well as the pressure on our space, 
we refrain from printing them in this column.—EbDs. ELEC., REv. | 


The Association Movement. 


Association is the nucleus of co-operative effort. Herein then 
we have the promise of a final emergence from the slough into which 
the design of capitalistic power has managed to throw our 
yeneration. That being 80, it seems a pity that the contribution 
published in your last issue, on the leader entitled ‘The Association 
Movement,” should reject the idea for the instance, and so clothe 
the C.M.A. with an importance which the political structure of 
the new influence would belie. 

The movement with its pregnant tissues floating loose. as it were, 
awaiting the masterly tying of a logical knot. is liable to lose the 
inherent values that lie in its conception, unless handled broadly, 
with an eye to the body economic. 

It is a natura] consequence of the war in which we are so vitally 
engaged, and as such, should be studied. not on the basis of a past 
wtventure, but on its own merits. as significant of a certain tendency 
of thought, drawing life fromthe mutation of the indastrial ideal 
that this strife is responsible for. 

The mutation of which I speak, is not a something apart —a 
revelation complete in itself—but only a fragment thrown up by 
the moral convulsions of the universal mind. It holds in itself 
possibilities that affect the well-being of the individual. as well as 
of the mass, and presented more or less as a novel device, the 
association movement is in truth but an indication that a different 
phase of State representation —as far as the engineer is concerned——is 
at hand. 

My inferences from France may be judged abnormal, and perhaps 
theoretical, but when considered in conjunction with the Whitley 
R2port and the Government's definite statement, that “it will vive 
preferential consideration to industrial organisations, in the councils 
of which labour has its representatives,” we see at once that we are 


dealing with a combination of interdependent facts. rather than a _ 


detached link broken off from a chain. 

Abstract though the study may appear to be therefore, it is 
nevertheless essential that the engineer, on the verre of having new 
and wider functions added to his already important, though some- 
what limited, responsibility, in the guiding of the ship of State, 
should analyse such indications as the association movement for 
what they are worth. 

It is obvious that the Government is secking to direct part of 
the scientific brain. into a new channel, wherein the labouring 
proletariat will have a more regulated voice than hitherto™ It is 
not a case of socialism, but rather an endeavour to find a mutual 
basis, whereon both the aristocrat and the workman of the technical 
world may meet, and fuse their respective efforts towards the 
national well-being ofa strained community. 

The time has come forthe engineer to add—very seriously — 
economics to his list of necessary subjects. 

Viewed in this light, I feel it were well to take the substance of 
the association movement as a whole, and not as the somewhat 
belated shadow of a single--howbeit successful —forerunner. 


R. C. Andersen, 
Norember 4th, 1917. , = B.E.F. 


oe a ee ——_ 


Referring to a letter which I wrote you on October J &th as to a 
claim put forward by:Mr. H. H. Berry to be the founder of the 
Cable-Makers’ Association. and having in view his letter of October 
23rd, replying to my letter. it appears necessary to make a short 
further statement on the matter, which is one, probably, of so 
comparatively little interest to the majority of your readers, that I 
will not occupy your columus at great length on the subject. 


At a recent meeting of the Cable-Makers’ Association. at which 
were present five individuals who took part in the first meeting of 
the Association, besides others who were closely associated with the 
foundation. Mr. Berry’s letter, and also my letter. were read.. 

L am cuthorised to state that, in the opinion of those present, 
my letter of October 18th correctly sets ont the position. It is 
not in dispute that Mr. Berry called on members of the cable trade 
in 1898, putting forward his views as to the desirability of found- 
irg an Association ; but at the date he did so, preliminary action 
had already been initiated by others, and there is universal agree- 
ment among those who took part in the foundation of the Associa- 
tion that the putting forward by Mr. Henry Edmunds of certain 


detinite constructive proposals was the step that made possible the | 


formation of the Association, and there never has been any question 
in their minds that this gentleman was, in fact, the founder of the 
Association, so far as any individual can claim that title. Lieut. 
F. S. Paterson. who was present at the first meeting, in his letter 
to you of October 29th, 1917, independently bears out this view. 

I may conclude by saying that. personally, I do not intend to 
continue any further this correspondence. 


The Cable-Makers’ Association. 
LLEWELLYN B. ATKINSON, Secretary. 
London, Verember 13th, 1917. 


BUSINESS NOTES. 


Packing Scientific Instruments.— Mr. R. W. Dalton, 
H.M. Trade Commissioner for New Zealand, complains of the 
unsatisfactory packing of scientific instruments sent from the United 
Kingdom. Though allowance is to be made for the present difficult: 
situation in respect of packing. it is felt that proper care is not 
being taken. To poorly pack expensive scientific apparatus is like 
losing the ship for the sake of a little tar. Cases of breakage are 
quoted by Mr. Dalton. At present. no doubt, packaves are being 


- subjected in transit to exccptionally rough treatment, and it is 


suggested that makers should wherever possible send the cases tu 
the ship by hand and put them into the safe custody of the Chief 
Officer for special stowage. after making proper patter with 
the shipping company. 


Trade with Venezuela.—The British Vice- Consul at 
Maracaibo has reported on the prospects of developing our trade 
with Venezuela. There should be great prosperity when the 
termination of the war opens the trade channels for imports from the 
United Kingdom, but the market requires special studying, as for 
the pust 20 years it has been dominafed by Germans. We have been 
seriously handicapped in the past by the lack of suitable advertising 


: matter for probable buyers. Catalogues must be in the Spanish 


language and must state terms and prices. Suitable catalogues 
should be sent to the Vice-Consulate at Maracaibo and they will be 
distributed among likely buyers. There is a good demand for 
marine engines for pleasure boats, electrical equipment and 
general machinery, also hardware. At present the bulk of the 
hardware is being imported from the U.S.A., Spain and Italy. The 
Vice-Consul expresses the opinion that the present time offers an 
admirable opportunity for our firms to be active ; no doubt if there 
be any of them free to cultivate export trade in this market they 
will take the hint. 


L.C.C. Stores Contracts.— The L.C.C. Stores and Contracts 
Committee reported on Monday that the current contracts for the 
supply of general stores, with a few exceptions, would expire on 
December 31st. and they were taking steps for obtaining supplies 
for 1918. The group of contracts affected includes metals and 
metal goods, electric cables, lamps, fittings and materials, chemical 
and scientific goods, rubber and asbestos goods, &c. It is proposed. 
under prevailing circumstances. to continue the present practice of 
purchasing some classes of goods at the current market rates, or 
under special quotations, until trade conditions again become 
normal, or until it is considered favourable to enter into ‘new 
contracts. In other cases, however, new forms of tender and 
schedules are being prepared. Tenders will be received during 
November and December. 


Japanese Electrical Deputation to Australia.— We 
real in the Sydney Morning Herald of September 10th that Mr. 
Keizo Yoshino, Secretary of Electrical Exploitations and the 
Bureau of Special Investigations, Tokyo, had just reached Sydney 
on a visit to Australia to inquire into its electrical undertakings. 
and to find opt how Japanese electrical machinery and appliances 
might be improved to suit the requirements of the Australian 
trade. Mr. Yoshino said that while Japan was very busy making 
munitions of war when he left for Australia, the regular industries 
were flourishing. 

In reply to a question. he said that they had had strikes in 
Japan recently ; but they were all very small. “'The Government 
does not allow strikes on a large scale.” 

The total number of electrical undertakings in Japan at the 
close of last year was 2,001, including supply, traction, isolated 
plants. and official plants. At the close of 1915 there were 250 
manufacturers of electrical machinery and appliances in Japan. 
The value of these manufactures in 1914 was estimated at 
36,065,739 yen, including machinery, Xc., exported to China, India. 
Australia, and other places: 


ne a 


468 


THE ELECTRICAL REVIEW. [Vvol. 81. No. 2,086, Novemser 16, 1917. 


German Ship Iastallations.—A company under the title 
of the Schiffs Installation A.G. has been formed at Bremen with a 
share capital of £70.000 for the purpose of carrying out electrical 
installations, particularly on ships. The participants include the 
Hackethal Wire and Cable Works, the Lorenz Co., the Lloyd 
Dyaamo Works. and two banking institutions. 


Austria’s Future Export Trade.—According to the 
Wiener Zeitung of October 16th, the Austrian Minister of Trade 
has issued an Order providing for the formation of a Committee of 
Experts for the Export Trade. in which not only the reguiar export. 
merchants. but also other industrial groups specially interested in 
exports. are represented. In all questions of essential importance 
the Committee will act in conjunction with the existing Economie 
(committee of Merchants. The new Committee consists of not 
more than 45 members, nominated by the Minister of Trade. and is 
under State supervision, which is exercised by a Governinent Com- 
missary. Among its functions is that of co-operation in measures 
for war and transition to peace economy which relate to export: — 
Board of Trade Journal, f 

Book. Notices, — First Course of Electric- Light Sicilhiny 
and Texting. Arranged by W. P. Maycock. M.LE.E. London: A. 
P. Lundberg & Sons. Price 10d. post free.—This little book should 
prove useful to teachers of practical wiring and other classes where 
the connection and testing of tumbler-switch circuits form part of 
the tuition, as well as to individual students, especially those 
competing for the firm's Preliminary-Grade Certificate. This “ First 
Course ` is of a most elementary nature—in fact, the first exercise 
deals with the trimming of the ends of flexibles and wires; and 
in the last, the two-way intermediate circuit is fitted. The 
work and operations are so minutely detailed that there will 
be little for the teacher to do except to examine and appraise 
completed work. A list of apparatus shows him at once what is 
necessary. The “ Hints” on the working-out of problems will 
encourage the student who is in difficulties, and numerous problems 
are given for him to solve by himself. The instructors of workshop 
classes which cater especially for wounded soldiers, should find 
the simplicity of the course very acceptable to their students. 

“Links with the Past” is the title of a very acceptable book. 
well produced and neatly bound, issued by the Eagle and British 
Dominions Insurance Co.. Ltd. It is a restful recreation to turn 
from reading about the war to study the charming reproductions 
from old prints of bits of London in “ yood old times" and from 
photographs of those who have been directors of the company in 
the lengthy period of its history. To read of the old coaching 
days, to be reminded of the ways of Charles II and Nell Gwynn, 
to remember the old Fleet Street coffee house of literary men. and 
many other such matters, all woven into the story of the com- 
pany's history, is not waste of time in days when stress and 
anxiety render the mind easily wearied. 

* Panch’s Almanack `“ for 1918, published this week, will be on 
sale at the same price as before, 6d. Its cartoons are of the usual 
high standard of excellence. Four of them dealing with “Germany 
anl the Next War ’’--the commercial war in which the Hun faces 
the difficulties in this and other countries where he has bombed 
and outraged civilian communities—are quite good. 

“ British Standard Specification for Charging Plug and Socket 


for Vehicles Propelled by Electric Secondary Batteries. Report 
No. 74—1917, of the Engineering Standards Committee.” London : 


Crosby Lockwood & Son. Price ls. net.—The great importance to the 
electric motor vehicle industry of a standard charging plug and 
socket, for use with vehicles propelled by secondary batteries, was 
brought to the notice of the British Engineering Standards Com- 
mittee. in 1914. by the Electrical Vehicle Committee of the Incor- 
porated Municipal Electrical Association. After consideration, it 
was decided to adopt the dimensions recommended by the Electrical 
Vehicle Association of America, in order that interchangeability 
should be secured between plugs made in both countries, and the 
Report was issued in December, 1915 (Report No. 74). Early in 
the present year the Standards Committee (Electrical Vehicle 
Division) of the Society of Automotive Engineers of America 
suggested a small modification in the design of the plug, which 
they found added considerably to the mechanical strength. and did 
not affect the interchangeability. The proposal was supported by 
the Electrical Vehicle Committee of the I.M.E.A.. and, after con- 
sideration by a Sub-Committee of the British Engineering 
Standards Committee. the moditication was adopted. The revised 
Report was approved by the Main Standards Committee in July of 
this vear, and is now issued in accordance with the new policy of 
the Committee in octavo size. price 1s. French, Italian and Spaħish 
translations will be available shortly. 

“Scientific Papers of the Bureau of Standards.” No. 303. 
“ Relative Sensibility of the Average Eve to Light of Ditferent 
Colours, and Some Practical Applications to Radiation Problems.” 
Washington : Government Printing Office. Price 15 cents. 


Trade Announcements.—Al!! communications for the 
toventry electricity department should now be addressed to the 
Council Office. 

MR. F. W. Fox, electrical engineer, of Bank Street. Ashford. 
Kent, 18 relinquishing business. 


Ligquidations.— Bosca Macneto Co., Lrp.—aA_ petition 
for the winding up of this company is to be beard in London on 
November 20th. 

R.E T. CONSTRUCTION Co.. Lrp. Creditors must send particulars 
of their debts, &c., to the liquidator, Mr. A. Page, 28. Kiny Street, 
Cheapside. E.C.. by November 30t. 


Catalogues and Lists.— MESSRS. COLE, MARCHENT, AND 
Morey, LTD.. Bradford.—2?-page illustrated catalogue, in ex- 
panding binding cover, of the C.M. & M. central exhaust steam 
engines. The principal points concerning these engines, the advan- 
tages claimed. diagram of general arrangement, diagrammatic 
section of cylinder, and notes on the construction of the enyines. 
are set forth. A number of excellent half-tones show the 
engines installed for electrical and other work. The horizontal 
compound type of engine is briefly dealt with. 

Messrs. JOHNSON & PHILLIPS, LTD., Charlton, London, S.E. 7.— 
Two leaflets: No. T1/t0) shows their new design of portable testing 
transformer and No. T1/22 their shell-band heating transformer. 

MR. P. W. Ranps, Caxton House, Westminster, S.W. 1.—Price 
list of electrical plant and apparatus in stock for sale. 

MEssr3s. GEIPEL & Co.. Vulcan Works, St. Thomas Street. London. 
N.E. 1.—20-paye illustrated price list, fully describing and tabulatiny 
data regarding some standard ranges of their motor-starting and 
controlling gear, of which immediate deliveries can be wiven 
acainst M. of M. certificate. 

Messks. WARD & GOLDSTONE, Sampson Works, Salford. Man- 
chester.—Leatlet describing and pricing the Sampson acid and 
water proof lampholder. 


For Sale—The Borough of Eastbourne Electricity 
Department has for disposal one 150-Kw. direct-couplet steam 
alternator and exciter. For particulars, see our advertisement 
pages to-day. 


British Trade with Italy—The Headquarters of the 
British Chamber of Commerce for Italy (Inc.) have been removed 
to commodious premises at 7, Via Carlo Felice. Gertoa, where 
sample showrooms for British goods are being organised. 


New German Cable Factory.—It is stated that the work 
of erecting the large new cable factory for the Insulated Wire 
Works (late Vogel). of Berlin, is proceeding so actively that the 
factory is expected to be brought into operation in the company 
present financial year. 


LIGHTING AND POWER NOTES. 


Australia.— Brown CoaL.—Referring to the brown coal 
deposits of Victoria, the Minister of Mines recently stated that, 
besides surface coal, it was estimated that at 10U ft. down there 
were 13 million tons ; he believed that 2,000 tons a day wonld be . 
obtained last month. It is supposed that the State policy will be 
to generate electricity on the Mgrwell site from this coal. and 
transmit the energy to Melbourne, while by-products and briquettes 
will also be secured, the fuel costs being very much less than in the 
case of the Newcastle coal now used. 

MUNICIPAL HIRING PoWERS.—The Legislative Council of Victoria 

has had under consideration the Electric Light and Power Act 
Amending Bill, which proposes to give power to Councils to sell or 
let on hire electrical fittings, apparatus and appliances. After con- 
siderable discussion, a new clause was inserted applying the Bill to 
the City of Melbourne. but empowering the Governor-in-Council te 
apply it. in whole or in part, upon application to any municipality. 
The Bill subsequently passed all stages.— Melbourne Aye. 
- The general manager of the Mount Lyell Mining Co. has cabled 
from America that investigation by three different experts ha 
proved beyond any doubt that the ore from the Mount Read ani 
Rosebery Mines is splendidly adapted for treatment by the 
electrolytic process.— Sydney Morning Herald. 

The Premier of Victoria stated recently that the application of 
the Victorian Hydro-Electric Co. to utilise the Kiewa river for the 
veneration of electricity, and to sell same throughout the State. 
has been referred to the Special Committee which is at present 
investigating brown coal possibilities, and whether the future suppit 
of electric power in bulk should not be under the direct contro! «i 
the State. Consideration of the company’s application has been 
deferred until the Special Committee reports. 

The South Grafton Municipal Council (N.S.W.) has iecveived ap 
offer to install an electric supply scheme in the municipality. The 
proposal provides for the Council taking over the plant to te 
installed in the event of the Nymbodia river hydro-electric scheme 
being adopted at a future date. An effort is to be made to ascertait: 
the views of the Grafton City Council on the Nymbodia scheme. 
which would serve both municipalities. 

The West Gippsland Hydro-Electric Co., Ltd., Warragul, Victoris 
has been formed with a capital of £10,000. The source of suppir 
will be the Latrobe river, and it is proposed to install a 250-iL?. 
plant.—- Tenders. 

The Newtown (N.S.W.) Council is to consider the advisability of 
securing a site for a municipal electric lighting plant. At the jas: 
meeting of the Council ¢ was pointed out that the contract fu: 
lighting with the Balmain Electric Light Co. would expire shortls. 
and the Council by having its own plant could effect a consideradi 
saving, the destruction of garbage could be carried out, aud tk 
cost of lighting the streets greatly reduced. 


Belfast.—The Corporation has appointed a Committe. 
consisting of the Lord Mayor and ex-Lord Mayor, the ebairmer 
and vice-chairmen of the Improyement, (Works, Tramway: smi 
Electricity, Public Health and Finance ‘Committees, to ngur 
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into the working of the departments under the control of the four 
first-mentioned Committees and report as to what, if any, changes 
in duties at present discharged by the departments it would recom- 
mend. It is stated that as rewards the tramways and electricity 
department, the inquiry is chiefly for the purpose of ascertaining 
the desirability of placing the two concerns each under a separate 
Committee instead of the present system. --.Vorthern Whig. 


Bettwsycoed.—An cel in the pipe line recently stopped 
the local hydro electric plant, the electricity supply being shut 
down for some time. i- 


Birmingham. — ELECTRICITY SuPPLY DEVELOPMENT. — 
Tn acknowledging his re-election, the Lord Mayor (Ald. Brooks) 
referred to the reorganisation of ‘electricity supply and the pro- 
posals which had been put forward to this end. He said the 
Birmingham Electric Supply Committee had appointed a Special 
Sub-Committee to consider the problem, and it would report whether 
the Corporation undertaking could by itself give effect to the aim 
of the Departmental Government Committee, or whether the 
object could best be attained by a scheme of development which 
inight comprise a large Midland area of which Birmingham would 
be the centre. and managed by a joint board representing the’ 
various interests concerned. Birmingham must be in the forefront 
in that development, or it might run the risk of losing its premier 
position amongst the great industrial cominunities of the country. 

It would appear, from inquiries, that the Birmingham Cor- 
poration has already given much consideration to the problem from 
the point of view of that city’s internal requirements, and, in view 
of the terms of reference, has also had under consideration the 
question whether the scheme ought not to provide for a supply 
of electricity to the great industrial area of which Birmingham isg 
the predominant centre. The matter has. in fact. proceeded further 
than those connected with the Electricity Supply Committee are 
able to disclose. and important conferences with the Ministry of 
Munitions are regularly taking place, though nothing definite is 
settled. One part of.the scheme contemplates the linking-up of 
the existing electricity supply works within the area of which Bir- 
min:rham is proposed as the centre. while another portion of the 
scheme takes into account the whole of the electrical require- 
ments for some years aħead in that industrial area, and whether 
provision should not be made for the erection of one or two huge 
generating stations upon the best sites, from an engineering point 


of view. so as to give electrical energy at the lowest possible rate | 


to all consumers. Regarding the problem of control and manage- 
ment, it is pointed out that there are difficulties owing. to the fact 
that portions of the area are not supplied with electricity. while 
other portions are served only partially and in varying degrees by 
power companies or municipalities. 


Brandon (N. Devon).—Fire.—A fire which broke out 
nt the electricity station. on Monday, caused some damage in the 
engine room. 


Burton-on-Trent.— Price [NcrEAse.—It is anticipated 
that thes!@ per cent. increase on electricity charges will add £2,000 
to the revenue and about meet the extra cost of coal. Nine years 
asro slack was obtainable at 28. 104d. per ton, but to-day the price is 
11s. ld. per ton. 


Canada.—The Hydro-Electric Power Commission of 
Ontario has refused the city of Niayara Falls (Ont.) permission to 
build a submerged dam in the upper Niagara River for the purpose 
of supplementing the city’s water supply. It is pointed out 
that every galloz of water is urgently needed for power purposes. 
[n the meantime the city will be allowed to supplement its supply 
from the Ontario Power Co.'s conduit.— Canadian Llectrical News. 


Chelmsford. — The Electric Supply Corporation has 
informed the T.C. that it cannot consent to any further extension 
of the time during which the Corporation may give notice of its 
intention to acquire the undertaking, unless some protection is 
wiven against the undertaking being transferred at a price based 
upon its reduced value as a going concern under war conditions. 
If this protection were given, it would consent to an order being 
miade, extending for two years the time for giving notice, subject 
to the Council not applying to the B. of T. for a further order. 
"Khe T.C. has decided to take no further action in the matter. 


Chesterfield.—Price INcREAsh.—The T.C. has decided 
to increase all prices (except those with coal clauses) by 123 per 
cent., making 25 per cent. on pre-war prices. 


Clayton (Yorkshire), —E.L. PRovosals.—At the D.C. 
yneeting, last week, a letter was received from the Electrical Dis- 
tribution of Yorkshire, Ltd., asking for a definite answer as to 
the Council's attitude to the company’s proposed renewal of 
application for power to supply electricity to the district. The 
letter reopens the controversy which took place last year between 
the Council and a ratepayers’ meeting, which demanded that the 
supply should be obtained from the Bradford Corporation. There 
ære fears in the township that the Bradford offer, which found 
much favour with the inhabitants. was purt of an effort to secure 
t he incorporation of the place with the city. Bradford would, it 
swas stated bring electricity to Clayton within two years after the 
<war under an incorporation agreement. Eventually the Council 
«Lecided to inquire as to Bradford’s terms at present. 


Derby.—Prick IncrEsse.—The T.C. has decided to 
i ncrease the charges for electricity by 10 per cent. The chairman 
of the Electricity Committee stated that at the present time the 


electricity undertaking was using 30,000 tons of coal per annum, 
for which it was now p&ying £11,000 a year more. By the 
increase of 10 per cent. in the charges two years ago nearly £6,000 
a year was peoduced, or about half the amount of the extra cost 
of coal. The Council approved a recommendation that £1,500 be 
granted to cover the cost of land for coal storage. , 


Doncaster.—PRIceE INcREASE.—The Electricity Com- 
mittee recommends an advance in the price of electricity of 15 per 
cent.. making a total advance of 25 per cent. on pre-war charges, as 
from December Ist this year. An amendment, moved at a meeting 
of the Council in Committee, in favour of a total 30 per cent. 
increase, was defeated. 


Edinburgh.—Price [xckeass.—The Corporation Electric 
Lighting Committee reported that the increase in the price of coal 
of 2s. 6d. a ton would mean an increased cost to the undertaking 
of about £4.700 up to May 15th,1918. The estimates for the year 
showed a credit balance of about £1,000. Utilising this with the 
present rates for electricity, there would be a loss of about £2,400 
at the end of the year. It was estimated that an increase of 4d. 
per unit on lighting from October lst would bring a credit 
balance of £500 on May 15th, 1918. The recommended increase. 
which brings up the rate for lighting to 3gd. per unit, was 
adopted. 


Faversham.—The Electric Supply Committee is to 
report on extensions needed to supply a shipbuilding yard to be 
established in the town. 


Greasborough.—The U.D.C. has decided to oppose the 
proposal of the Rotherham Corporation to include Greasborough in 
its area for the supply of electricity. a 


Huddersfield. —A statement submitted to the T.C., last 
week, showed that in the electricity department the supply ef 
current to ordinary consumers had had to be somewhat restricted 
during the past year owing to the demands for power. The Com- 
mittee was stated to be considering extensions to the plant. 


Keighley.—WaGes.—The War Wages Committee recom- 
mends an increase equal to 15s. per week on pre-war rates of pay of 
all full-time male employés of the Corporation over 21 years of age— 
with a few ee exceptions—to be regarded as a war bonus 
and to replace any bonus previously granted. The bonus is to 
continue for three months after the declaration of peace. 

The Electrical Committee is seeking power from the Board of 
Trade to disconnect non-essential electricity consumers, in order 
to concentrate on the supply of important works, if the necessity 
should arise. 


Leatherhead.—The Leatherhead and District Electricity 
Co. is installing additional- generating plant to meet the demand 
for power purposes, and private consumers are asked temporarily tM. 
curtail their requirements in order toassist matters. 


London.—L.C.C.—The Finance Committee recommends 
the sanction of the Council to the borrowing of €4,484 by the 
Woolwich B.C. for a 1,000-Kw. motor transformer, 


Manchester.—W aGes.—The Corporation is taking steps 
to oppose an application by the National Union of General Workers 
and the Workers’ Union for an advance of 5s. per week in wages of 
all workmen of 18 years of age or over in a number of departments, 
including those of electricity supply and tramways (permanent way). 
The application is to come before the Committee on Production. 
In this connection Sir George Askwith, Chief Industrial Commjs- 
sioner, has written to the Corporation that, having in view previous 
demands and awards given, and considering the new claims, he 
will be glad to know if municipal authorities have considered the 
practicability of making an agreement with the various workers’ 
Unions on the subject of general wages changes on the lines of the 
agreement existing in the envineering and foundry trades. chemical 
trades, kc. There is every prospect of all concerned accepting the 
invitation, though no definite decision has yet been arrived at. 


Norden.— PUBLIC Licgutrnc.—The Rochdale authorities 
having agreed to the fixing of electric lamps to the tramway 
standards, the U.D.C. has decided to have one fixed to every tenth 
standard. 


Nottingham.— Recently a motion by Mr. Atkey, before 
the T.C., proposed that in connection with the national scheme of 
reoryanisation of electricity supply, it was desirable that the 
advantages of Nottingham should be placed before the Govern- 
ment as the site of one of the large power stations, and that a 
Committee be formed to consider the national scheme and report. 

PRICE INCREASE.—The electricity charges have been increased 
by 74 per cent., in order to avoid a loss on the undertaking next 
year. 

The Corporation employes, who have already received a sub- 
stantial war bonus, are agitating for further advances, estimated 
to cost £460,000 annually. The Corporation has asked the Govern- 
ment authorities to intervene.— Times. 


Peterborongh.—It has been decided that the Electric 
Traction Co. shallbe|charged 20 per cent: extra! for electricity. the 
same as Other power consumers. 
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Rotherham.—PrRov. OrpvErs.—The R.D.C. has under 
consideration proposals of the Rotherham Corporation and the 
Electrical Distribution of Yorkshire, Ltd., to apply for prov. orders 
for supplying current for lighting and power purposeg. 


Sandwich Islands.—According to the Electrical World, 
the Hilo (Hawaii) Electric Light Co. is making considerable pro- 
gress, having during the year connected 40 electric ranges, 85 water 
heaters, and cbout 1.000 socket appliances. 600 H:P. of additional 
motors have also been connected. The company has ordered a 
1.090-H.P. hydro-electric unit, and another water-power develop- 
meut is contemplated. The reconstruction of the street lighting 
system is being undertaken. 


Sheffield.— PRICE INcrease.—Feeder cable is to be 
laid from Neepsend, at an estimated cost of £4.585. To meet 
the advance in the cost of coal, all accounts for the supply of elec- 
tricity now charged at 2d. per unit and under are to be subject to 
an increase of 25 per cent. in lieu of the previously- lecided increase 
of 20 per cent. The charge is to commence after the December 
readings. The Parliamentary Committee is advising the Council 
10 confine its application for a Provisional Order to the following 
districts, viz.: -Handsworth U.D., Wortley R.D., Norton R.D.. 
Dronfield U.D., and the parishes of Coal Aston and Dronfield 


Woodhouse. 
Spenborough.—PrRovostp Loax.— The U.D.C. has 


decided to make application for sanction to borrow £8,217 to carry 
out extensions at the electricity works. 


St. Annes.—In reporting on the heavy demands on the 
electricity works, Mr. Clothier, the engineer, recommends an 
increase in the steam plant. 


St. Helens.— PRICE INckEAsE.—The Electricity Com- 
mittee has decided that the charges for electricity for power and 
lighting be increased as from October Ist, 1917, by 50 per cent., 
instead of 30 per cent. as hitherto. r 


Slaithwaite.—PRovIsSIoNaL ORpER.—The Hudderstield 
Corporation has given notice of {ts intention to make an applica- 
tion to the B. of T. for a Provisional Order for supply within the 
urban district. 


U.S.A.—The electric display lighting of New York, 
including the huge advertisements which have made Broadway 
historic, will in a few days be discontinued. except between the 
hours of 7.45 und 11 p.m. It is estimated that 125,000 tons of coal 
aunually will thereby be saved. 


Walsall.—The Corporation, having completed the new 
electricity generating station, is making a big effort to attract 
manufacturing enterprises. It points out that it has a large 
amount of surplus power, and that the town is on the fringe of the 
Cannock Chase coaltields. 


Wharfedale. —E.L. Prorosats.—The Electrical Distri- 
-bution of Yorkshire. Ltd.. are seeking support of the local Councils 
“of Wharfedale to the proposed development of their supply services 
in the Menston. Burley, and other areas. At a meeting of the 
Burley-in-Wharfedale Council, last week, it was stated that the 
company would not agree to a purchase clause, and the Council 
decided to withdraw its support. 


Wolverhampton. — YEARS WorxkiNG.— The annual 
report mentions that the largest generating set failed. and was out 
of commission for six weeks, necessitating curtailment of supply. 
A large new factory took some 2,800,000 units during the year, and its 
requirements are such that a further 5,000 Kw. of plant has had to 
be ordered, and until avaitable (early next year) the curtailment of 
supply in certain directions continues. Negotiations have tak«n 
place with several larre firms which contemplate building works 
in the area, and one has already purchased the necessary land. 


TRAMWAY AND RAILWAY NOTES. 


Australia.—The first report of the Melbourne Tramways 
Board for the year ended June 30th. 1917, states that the traffic 
receipts totalled £841,784, and a net surplus of €381,167 resulted. 
Of this £25,000 has been transferred to the renewal reserve fund, 
and £100,000 to a reconstruction reserve account for extensive 
renewals of tracks, reconstruction of power houses, &c.. which may 
be required in the near future. After debitiny all charges and 
appropriations, the surplus for the year is £240,019. The credit at 
the tramway fund, from which the compensation ultimately 
awarded to the company will be paid, amounts to £584,597, 

The Melbourne City Council has decided to oppose the Victorian 
Government Tramways Bill in its present forin and has recommended 
the Metropolitan Tramways Conference to oppose its passage into 
law until amendments are made in the method of election of 
members and the allocation of districts. \c., as provided in the 
‘Tramways Bill promoted by the Metropolitan Municipalities and 
Introduced to Parliament in 1913. . 

MELBOURNE SUBURBAN RAILWAY ELECTKIFICATION,—It was 
stated recently by Mr. E. B. Jones, the Victorian Railway Com- 
missioner, that the effect of transferring the contract for certain 
portions of the electrical equipment to America was a reduction in 

he price, which was not now much in excess of Mr. Merz’s actual 
timate, — Melbourne Age, 


The report of the Adelaide Municipal Tramways Trust for the 
six months ended July 3lst states that, although there had been 
a record revenue. expenditure had so increased as to absorb the 
credit balance of £4,381, and leave a deficit of £2,199. The addi- 
tional expenditure is accounted for by the increased cost of coal 
and materials, increase in wages, and the rate of interest. 


Birmingham.—It was decided on Tuesday last not to 
run the tramcars or omnibuses on Christmas Day. 


Blackburn.—The Lancashire and Cheshire Tramway 
Manayers’ Association has accepted the invitation of the local 
Tramways Committee to hold its November meeting in the town. 


Bradford.—ParceLs DELIVERY.—A deputation from the 
Hull Tramways Committee visited the city last week. to study the 
parcels delivery system which has been working in Bradford for 
some years past under the tramway authority. It is proposed to 
establish a similar branch of the Hull Tramways Department. 


Brazil.—According to the financial Press, the Secretary 
of Agriculture of the State of Sao Paulo has decided to electrify 
the railway between Sao Paulo and Boituba. It is stated that this 
will reduce the cost of transport from this important agricultural 
area. 


Constantinople. —A report through German channels, 
at Brussels, refers to the Compagnie des Tramways et d Elec- 
tricité de Constantinople, which is known under the name of 
the Constantinople Consortium, which is managed by the Société 
Financiére des Transports,and in which prominent German banks 
are also interested. The report states that the company has iust 
declared a dividend on the ordinary shares at the rate of 44 per 
cent. for 1914-15 and also for 1915-16, which is to be distributed 
eva future occasion; but no payment is proposed to be made on 
th: other classes of shares. It is added that difficulties are 
experienced in obtaining raw materials, and only the tramways are 
in course of favourable development. 


Derby.—The Tramways Committee recommends that 
app ication be made to the L.G.B. for ae further extension of one 
year for the execution of the tramway work authorised by the 
Corporation Act, 1913. The tramway receipts for the five weeks 
ended October 27th, 1917, were £6,224, an increase of £425 over 
the corresponding period of last year. 


Glasgow.—In connection with the announcement by the 
B. of T. of the appointment of a Special Committee to consider the 
needs of tramway undertakings as to materials and labour, the 
local system has, despite a shortage of plant and other handicape. 
kept running at a high degree of efficiency, and it has been found 
possible to. pive assistance to less fortunate undertakings in 
Scotland and England. The fact that the department has 
organised its own repair system very thoroughly has been found of 
great value. The policy of the B. of T. Committee is to concentrate 
available material, and in Glasgow it is reported as pr@bable tha: 
some of the residential suburban routes may be deprived of their 
csr service. and. should necessity arise, the rails and other plant 
may be removed. 


Huddersfield.—A statement submitted last week shows 


that the tramway track is in a very bad state of repair, owing to 
war conditions, and that nothing can be done in the war of 
thorough renewal until after the war. . As a temporary measure of 
repair, the Tramways Committee, it is stated, has, decided ta 
enter into a contract with the Woods-Gilbert Rail Planer ani 
Milling Co. for the grinding and milling of certain sectiona of 
track, which, itis held, will prolong the life of the rails from five 
to seven years. 

YEARS WORKING.--The tramway receipts for the year ending 
September 30th amounted to £146,215, an increase of £9,603 on 
the previous year's figures. The number of passengers carried 
was 27.550.552, an increase of 1,252,070, whilst the car-mileaze 
of 2.508.874 was a decrease of 42.993. The staff now included 143 
females. 


London.—L.C.C.—With reference to the curtailment of 
transfer tickets. &c.. the chairman of the Highways Com mittee hss 
made the following statement :—" The experience of the manage 
ment confirms the Committee’s expectation that the alteration is 
transfer facilities would lead to more effective control over the 
traffic: and it is satisfactory to note that the alteration is having 
the effect of improving the carrying capacity of the tramways bv 
acceleration of the services. It was to be anticipated that ent 
change not obviously for the benefit of passengers would lesd to 
criticism, and. perhaps, to complaints. The Committee is glad to firl 
that the volume of well-founded complaint has been infinitesima!.” 


Ramsbottom. — Trarric Ficures.— The _half-yearls 
return of the Council's railless-car system shows a good improve 
ment on last year, although, owing to war conditions, there is st: 
ditfictlty in maintaining a full service. The population served 3 
10.000. and has been carried 28 times during the half- -vear, CI- 
vludiny the return journeys of workmen. and over 10.000 wounded 
soldiers. The miles run were 38,598, against 37,325 for the corre 
ponding period of last year; 81,710 workmen. were carried. 12 
249,970 ordinary passengers, making a total increase on 1916 ¢! 
36,500, The receipts were £1,676. as against £1,465, and th 
average receipts per car-mile were 10°425d., against 944%d. lar 
year, 
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Newcastle-on-Tyne.— ANNUAL Revort.—Mr. E. Hatton, 
engineer and veneral manager of the Corporation tramways, in his 
annual report says the increase in income (£31,810) is again a 
notable feature, and is due to the unprecedented conditions pre- 
vailing in this area. At the same time, the abnormal conditions 
have likewise entailed heavy working expenses. The great utility 
of the car service is clearly shown when it is stated that 75.139.246 
passengers were carried in 1016-17. an increase Of 5.437.610 over 
1915-16, and 13.103.794 over 1914-15. On traftic expenses alone 
working costs had increased approximately £1.500, and, coupled 
with an increase of £14.500 on the previous year, made a total in- 
crease in the department alone of £24,000 over 1914-15. The 
aggregate total increase in waves to employés in all departments 
during the year was £12,910. The only section of the expenciture 
showing a reduction was general expenses. where the amount pay- 
able for local rates. following extended negotiations and litigation 
with the Poor Law Authorities. had been reduced by approxi- 
mately £8,000. The increasing demands foy a better service of 
cars tor workmen had added to the difticulties of working the 
undertaking. As showing the extent of the catering for work- 
people, more than 380 car loads (averaying 100 passengers per car) 
_ are dealt with daily. Mr. Hatton concludes that as they are only 
able to maintain about 1X0 cars in service, it is evident that little 
more can be done in regard to increasing the workmen's service. 

On November 5th an electric train from Tynemouth was derailed 
outside the Central Station ; no passengers were hurt, but the line 
was blocked for some hours. : 

Reading.— YEAR'S WorKING.—The annual report of 
Mr. Craven, general manager and engineer of the Corporation 
tramways, for the year ended March 31st, 1917, shows a total 
revenue of £44,597, and working expenses amounting to £23,817, 
which. with war service allowances and war bonuses of £2.132, 
totalled £25,040. leaving a gross profit which, with bank interest, 
amounte@ to £18647. Interest. sinking fund, and other charges 
absorbed £19,204, leaving a net surplus of £5,723, as compared 
with £6,232 in 1916, of which £4.000 has been transferred to the 
rate relief account and £1.723 to the renewal reserve fund. The 
total capital expenditure to date is £230.78, the total amount of 
the sinking fund is €80.183, and reserve fund £24.122. During 
the year, 10.919.533 passengers were carried and 912.258 miles run, 
as compared with 9.953.906 passengers and 924,656 miles in the 
previous year; 140.767 parcels were carried on the tramways 
during the period under review. producing a revenue of £812 and a 
net profit of £137. 

Shelf.—The U.D.C. has received notice from the Halifax 
Corporation that it intends to make application to the B. of T. for 
an Order extending the period for completion of tramway works 
in Shelf until August Isth, 1919. 

U.S.A.—On July 26th last, the last horse car on the New 
York tramways was withdrawn, the ronte, which had been operated 
at a loss, being abandoned. 

The Philadelphia City Transit Department has awarded seven 
contracts for the construction of the city’s high-speed subway and 
elevated railway, involving an expenditure of 15} million dollars. 


Walsall.—The Electricity Committee has reported to the 
T.C. that it has forwarded a protest to the Coal Controller against 
the increased price of coal being made retrospective to September 
l7th. It was stated by Alderman Cope tLat if these extra expenses 
continued the Tramways Committee would have to ask for an in- 
crease of fares. The Birmingham and Midland Omnibus Co. has 
declined the Corporation's suggestion that it should cease to run 
‘buses in the Walsall areas. and join up at Great Barr to the Walsall 


tramway service. 


TELEGRAPH AND TELEPHONE NOTES. 


A Wireless Subterfuge.—The story how a young wireless 
operator fooled the enemy was related in the Prize Court on 
Tuesday, when the Crown was asked to condemn the 8.8. Edna on 
the ground of un-neutral service and enemy ownership. The 
plucky operator was Mr.G. D. Smith. an Englishman. who has since 
received a commission in the R.N.A.S. The ina took on board 
wireless and gun-sight apparatus. and tried to communicate to the 
German cruiser Leip:ey the sailing of British ships—an attempt 
which was frustrated by Smith. 

Before leaving San Francisco, he had heard that the coal taken 
on board was intended for the Leipziy. A German wireless operator 
was taken on board, and Smith was told that if he refused to do 
his duty the German would take his place. The German operator, 
however, did not understand the Marconi system. and Smith 
shortened the, length of the waves, and, though he appeared 
to be sending out calls for the Leipzig. no ship could pick up the 
message. 

The German operator spent three nights and three days trying 
to call up the Leipzig. Smith returned later. and then occasionally 
called up the German cruiser. putting the wireless right in order 
to delay suspicions ; but the wireless was always out of gear when 
the German operator tried to use it. At La Paz Smith forwarded 
a message tothe Admiral on the U.S.A. crniser California, 

Some of the officers threatened to shoot Smith and throw him 
overboard if he did not send a code message to the German cruiser, 
and he then pretended to send it. 

The only thing that Smith sent to the Leipziy was an inquiry as 


to where she was, which brought forth a reply that she was hang- 
ing around waiting for the Adwa. Finally the latter was com- 
mandeered by the Mexican Government, who put an officer on 
board, and Smith said that “after that things were more comfort- 
able —Maily Chronicle. 


Alien Enemies and the Telephone.—Sir George Cave, 
replyiny to a question by Mr. Joynson-Hicks as to the use of a 
telephone by Hugo Wiskemann, of the Wool Exchange, the son of 
a German lawyer, said :—Under Article 22-A of the Aliens Re- 
striction Order ar alien enemy may not have a telephone without 
the special permission of the police. which is very rarely given. I 
am informed that permission to have a telephone was given by the 
police to this man, who has been 37 years in England, is married 
to an English wife, and is carrying on under supervision a business 
which is considered to be useful to this country. I propose, how- 
ever, to reconsider the whole question of granting these permits to 
alien enemies.— The Times. 

Norway.—It is reported that the construction near 
Stavanger of a wireless telegraph station, which will probably be 
the most powerful in the world, has been nearly completed. . A 
representative of the Marconi Co. will superintend the testing of 
the station, which it is expected will take place before the New 
Year.— Morning Post. ` 


Restricted-Hour Telephony.— Leeds Chamber of Trade 
is advocating the yveneral suspension of the telephone service for 
an hour at mid-day, in these days of short-handed staffs. It has 
been reported by Leeds shopkeepers that it is becoming increasingly 
dithcult to get answers to calls at mid-day. partly owing to places 
being closed during the staff dinner hour. Some Leeds firms have 
already notified their business connections of a closed hour for the 
telephone. 


CONTRACTS OPEN AND CLOSED. 


K OPEN, 
Aberdeen.—-November 19th. G.N. of Scotland Railway. 


Telegraph material for six or twelve months. Stores Super- 
intendent, 80, Guild Street. X 


Australia. — PERTH.—December Sth and 12th. Post- 
master General's Department. Telegraph and telephone instru- 
ments and parts, battery material and telephone switchboards, 
parts, &c. See “Official Notices ” to-day. 

NEWCASTLE, N.S.W.—December Sth. 
ment. Single or three-phase transformers. 
Electrical Engineer, Council Chambers. 

MELBOURNE,---December {th. (Extended from. November 7th.) 
P.M.G.'s Department. Telephone and switchboard cable for all 
States. 

ADELAIDE.-_December 12th. P.M.G..8 Department. 


material, cells. telephone parts, Kc. 
SYDNEY. N.S.W.—December 6th. P.M.G.’s Department. Silk 


covered and enamelled insulated wire. 

Bradford.— November 24th. General stores for tramway 
department for one year. Particulars from Tramway Offices, 7, Hall 
Ings. 

Carlisle.— December 4th. Electricity Department. One 
1500/2000 KW. ‘turbo-alternator and one surface condensing plant. 
See ” Official Notices `“ to-day. . 

Dublin——November 22nd. Electricity Supply Com- 
mittee. Twenty-four D.C. magazine flame arc lamps. See “‘ Official 
Notices ` to-day. : 

Enniskillen.— December Ist. Sligo, Leitrim & Northern 
Counties Railway Co. Telegraph material for 12 months. Mr. J. 
Duff, Secretary, Enniskillen. 

Manchester.— December 12th. Three fan draught cool- 
ing towers at the Stuart Street station, for the Electricity Coni- 
mittee. See * Official Notices ` to-day. 

Newcastle-on-Tyne.—November 22nd. Tyne Improve- 
ment Commissioners, Six and twelve months’ supply of incandescent 
lamps and are lamp carbens. Mr. J. McDonald Manson, General 
Manager and Secretary, Bewick Street. 

Warrington.—November 17th-22nd. Cheshire Lines 
Committee. Telegraph materials and carbons for twelve months. 
Stores Superintendent. È 


City Electricity Depart- 
Particulars from 


Telephone 


CLOSED. 


Australia. — Commonwealth Department of Works and 
Railways. One -ton electric overhead travelling crane for the 
naval establishment. #1,911.—--Babcoeck & Wilcox. i 

VICTORIAN RAILWAY DEPARTMENT. 300-watt. 220-volt gas- 
tilled incandescent electric lamps. at 15s. 6d. each. 200-watt, 
220-volt do., 13s. each.— Australian General Electric Co. 

SYDNEY.-—As the British General Electric Co.. Ltd.. intimated to 
the City Electrical Envineer that a serious mistake had occurred 
in their tender for booster plant for the Castlereagh Street 
sub-station. and that they did not wish to proceed with it, 
negotiations have been opened avith the next lowest tendere 


a 


- (Messrs. Wm. Adants)&;Go.) Etdi, who qħroted 46.182 for two 


battery boosters and one milking motor-genefator, 
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FORTHCOMING EVENTS. 


Junior Institution of Engineers.—Friday, November 16th. At 8 p.m. At 
29, Victoria Street, B.W. Paper on “Apprenticeship of Engineers,” by 
Mr. Towse. 

institution of Mechanical Engineers.—Friday, November 16th. At 6 p.m. 
At the Institution of Civil Engineers, Great George Street, S.W. Paper on 
“Some Notes on Air Lift Pumping,” by Mr. A. W. Purchas. 

Electro-Harmonic Society.—Friday, November 16th. At6.15 p.m. At the 
Holborn Restaurant (Venetian Chamber), Concert (ladies' night). 


Birmingham and District Electric Club.—Saturday, November 17th. At 
ele At the Swan Hotel, New Street. Paper on “ Publicity,” by Mr. H. 
OUlds, 7 


Institution of Post Office Electrical Engineers (London Centre). — 
“Monday, Noweuber ith. At 4 p.m. At the Royal Society of Arta. Paper 
on Phe blectrical Physics of the Atmosphere," by Mr. J. E. Taylor, 

Royal Society of Arts.— Wednesday, November 2)st. At 4.30p.m. At John 
Street, Adelphi, W.C. Inangural address on “Science and its Fanctions,"’ 
hy the Chairman of the Council, Mr. A. Campbell Swinton, F.R.3. 

Institution of Electrical Engineers.-—Thursday, November 22nd. At6 p.m. 
At the Institution of Civil Engineers, Great Georg « Street, Westminster, 
S.W. Paper og “Gas Firing Boilers,” by Mr. T. M. Hunter. 

Student’s Section.— Friday, November 23rd. At7 p.m. At the City 
and Guilds (Bngino College, Exhibition Road, Kensington, 8.W. Opening 
meeting, Address by Sir Oliver Lodge, F.R.S., on ‘ Astronomical Applica- 
tions of the Electrical Theory of Matter.” 


` NOTES.. 


Electrical Trades Union.—We have received copies of 
handbills calling an open meeting of station men for Monday 
next, at 7.30 p.m., at the Holborn Hall, Gray's Inn Road, 
E.C. 1. It is being held under the auspices of the London District 
Committee. The handbill says: “London Station Engineers ; 
membership over 1,000.” 


Electricity in Farming.—In a recent New Zealand paper. 
Mr. R. M. Matheson, of the Ranyotea Dairy Co.. referred to the 
use of electricity on farms in the Taitapu district, where elec- 
tricity is largely used for lighting the farm bnildings, yards. Kc., 
and for milking operations. Energy is distributed locally from the 
Taitapu dairy factory, no meters being used on the farms. which 
are charged flat rates—i e.. £9 per annum for lighting the yard 
and driving the milking machine and separator, while for a herd 
of 60 or more cows the charge is £18 per annum, this being the 
maximum, For home lighting and other domestic uses a charge of 
5s. per month is made. The scheme is-considered a great success 
hy the farmers, equally as rerards economy, efliciency, and 
cleanliness. 

Klectrical Incubation.—The Sydney Daily Telegraph recently 
referred to experiments carried out some years ago at Hawkesbury 
College with electric incubators, which showed their superiority to 
the lamp incubator. The most important feature was that the 
electric chicks developed better. and at a month old were 25 per 
cent. heavier than those from the lamp incubator. 

The incubator then used had a faulty temperature control. though 
at the present day several suitable automatic regulators are 
available. The Hobart Mercury mentions an installation for 
hatching and rearing chickens at New Town. with 250 and 100-egy 
incubators, fitted with temperature regulators, which have been 
designed locally. 

Tron-wire Transmixxion, -A recent issue of our American name- 
sake described a small rural farming electric supply company, 
composed of 25 farmers, who provided the money and built their 
own transmission line. The supply, at 6.600 volts, 60 cycles, 
obtained from the Wisconsin River Power Co.. is carried by a No. 4 
galvanised iron wire main line. with laterals of No. 6 valvanised 
iron wire; at atypical farm, two 5-KW. single-phase transformers 
are installed in open delta, three-phase 250-volt current for power 
being taken off the two secondaries, while single-phase 110-volt 
current for lighting is taken froin one-half of the secondary of one 
transformer. 

Mr. R. E. Protheroe, presiding at an address by Prof. Wood on 
“Food Stuffs. &e..” at the Regent Street Polytechnic. said he 
looked forward to the great benefit that science could confer on 
agriculture. 
longer turned the cold shoulder to scientific experiments. 


An Indian Bank for Industry.—The Bombay corres- 
pondent of the Times states that the Tata Industrial Bank is being 
formed with an authorised capital of £4,000,000, which will have 
as one of its special functions the assisting of industrial develop- 
ment. “The bank will have an expert intelligence section, scientific 
and commercial, to report on schemes brought to its notice.” 


Institution and-Lecture Notes. — Institution of Elec- 
trical Engineers.—At the meeting held on Thursday, last week, 
Mr. W. M. Mordey announced the death of Mr. W. du B. Duddell 
(past-president), and briefly recounted the valuable services which 
he had rendered to the Institution and the electrical industry 
before proposing a. resolution of condolence with Mr. Duddell's 
relatives. which was passed by the members standing in silence. 
Mr. C. P. Sparks (the retiring president), then presented the 
premiums awarded to the authoraof papers during the past session, 
and installed the new president (Mr. C. H. Wordingham) in the 
chair. An abstract of the inaugural address is commenced else- 
where in this issue. 

The opening meeting of the ScotrisH LOCAL SECTION was held 
in Glasgow on Tuesday last. when Mr. A. Page (the new chairman) 
gave his presidential address. Dealing with the electricity supplies 
of Scotland, Mr. Pave referred to the appointment of the B. of T. 
Committee on electricity supply. He said that, in accordance 
with the plan of that Committee, the smaller and older power 


= Snes f 


his inaugural address, which was followed by a brief discuss. 


Farmers now recognised the value of science, and no - 


- the coins of lower denomination. it was unanimously agra: : 


stations, with their comparatively inefficient plant, would te ' 
gradually shut down, and that power would be generated in biz 
central power stations. The proposed developments, he explained. 
had for their purpose the conserving of the coal wealth of th 
country and the cheapening of the cost of power to manufacturer, 
so as to assist them to compete successfully in the markets of th 
world. He showed how economies could be brought about mainly 
through the improved efficiency gerférally in the process of trans- 
formation of the energy in coal into electricity, the use of waste 
heat and water power, improved load and power factors. growthof | 
standardisation, and more equitable taxation on electrical under- | 
takings. He also commented at some length on the varion 
sources from which were likely to come outlets for electrical 
enerzy—namely, the electrification of railways, the application of 
electricity to metallurgical and chemical processes, and also to 
avriculture. Mr. David A. Starr (the retiring chairman) occupied 
the chair at the outset. and introduced Mr. Page. 

The first meeting of the session of the WESTERN LOCAL SECTIO 
was held at the South Wales Engineers’ Institute, Cardiff. on 
Monday last. Mr. R. Howard Fletcher was inducted to the chair 
by Mr. W. A. Chamen, who, in alluding to the absence of Prof. D, 
Roberteon (the retiring chairman). referred in eulogistic term: w 
the interest Prof. Robertson always evinced in anything apr- 
taining to the Western Local Section. Physical inability aoni 
prevented him from coming to Cardiff. Mr. R. H. Fletcher then resi 


Mr. W. A. Chamen stated that a great deal of the present unati- 
factory relationship between employers and employes could & 
alleviated, if not actually removed, by the men thoroughly appr- 
ciatiny that the employers were not making the supposed abnorm. 
profits at the expense of the employés' labours. He gave a cas n 
point where dissatisfaction was immediately removed when tè 
men were informed of the true state of affairs. Mr. Teri. 
remarked that legislation ought to be brought to bear to enforce 
the obligations of the men, as well as the employers. in any dispite 
that might arise ; until this came about he could not sce how coz- 
ditions could very much improve. 5 


Royal Society of Arts.—The following are the arrangements i 
meetings during November and December :— 

Wednesday, November 2lst, 4.30 p.m., inaugural address of the tH: 
session of the Society, on “ Science and its Functions,” by A. Caup 
bell Swinton, F.R.S., Chairman of the Council. 

Wednesday, November 28th, 4.30 p.m. (ordinary meeting). G. Holt The 
chairman Aircraft Manufacturing Co., ‘Aerial Transport After =: 
War.” : 

Monday, December 8rd, 4.30 p.m. (Cantor Lecture), Prof. H. C. H 
penter, M.A., Ph.D., M.Inst.M.M., “Progress in the Metallur ~ 
Copper" (Lecture I». l 

Wednesday, December 5th, 4.30 p.m. (ordinary meeting), Sir Drz 
Clerk, K.B.E., D.Sc., F.R.S., Inaugural Trueman Wood Lecture. | 

Monday, December 10th, 4.80 p.m. (Cantor Lecture), Prof. R.C. H.C 
penter, ‘Progress in the Metallurgy of Copper" (Lecture II. | 

Wednesday, December 12th, 4.30 p.m. (ordinary meeting), Lord Charaa-” 
"Technical Training for Disabled Soldiers and Sailors.” 

Thursday, December 13th, 4.30 p.m, (Indian Section}, D. T. Chadsa. 
1.C.8., * The Trade of India with Russia, France, and Jtaly.” 

Monday, December 17th, 4.30 p.m. (Cantor Lecture), Prof. H. C. H. ta 
penter, ‘* Progress in the Metallurgy of Copper ” (Lecture III. 

Wednesday, December 19th, 4.30 p.m., Prof. J. Wemyss Andes: 
M.Inst.C.BE., M.I,.Mech.E., ‘‘ The Cold Storage Industry.” 


The following papers are among those to be read aliz 
Christmas :— ` 
Lord Leverhulme, ‘The Relations Between Labour and Capital--Reas- 
able Hours, Co-partnership, and Efficiency.” 
W. L. Hichens, Chairman of Messrs. Cammell Laird & Co., "Larv 
Economy and Works Organisation.” l 
Sir W. H. Clark, K.C.S.I.. C.M.G., Comptroller-General of the Comz! | 
Intelligence Department of the Board of Trade," The Work «i 
Board of Trade Department of Commercial Intelligence.” 
Sir R. Armstrong-Jones, M.D., F.R.C.P., F.R.C.S., “The War eo! ' 
Effects on the Mind.” 
A. Newlands, M-.Inst.C.H., Chief Engineer Highland Railway, “Vot 
Power in the British Isles.” 
F. 8. Courtney, M.Inst.C.E., Consulting Engineer to the Rora i 
cultural Society of England, ‘‘ Agricultural Machinery.” 
M. O. Forster, D.Sc., Ph.D., F.R.S., “ Organic Chemistry in Retiu - 
Industry.” 
A. Dickinson, M.Inst.C. E., “ Water Power in India.” , 
H. M. Surtees Tuckwell, M.I.Mech.E., "The Tata Iron and Steel Wat 
(India). 
C. dn P. Chiappini, Trades Commissioner for the Union of South A . 
“The Industrial Resources of South Africa.” 


A series of papers has also been arranged dealing with the a:? 
cation of scientific research to the development of parnici: 
British industries. 

The Cantor Lectures include a series of three by Mr. R. Dar. 
on “ High-Temperature Processes and Products” (January :!~ 
28th, February 4th); and three by Mr. Edgar Crammond ca’! 
Economie Condition of the United Kingdom Before the Ws 
“The Real Cost of the War,” and “ Economic Reconstra:- 
(February 18th. 25th, March 4th). 


Decimal Coinage.—At a joint meeting of the Insti- 
of Bankers. the Association óf Chambers of Commerce, av - 
Decimal Association, unanimous agreement was assured as te` 
retention of the £ sterling as the monetary unit, and its: 
into 1,000 parts or mils. This enables all the existing yo & 
silver coins down to, and including, the 6d. piece, to be mi- 
without any alteration in their respective values. With rera 


weet 
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they should consist of 1, 2, 3, 4, 5 and 10-mil pieces, of white. - 
last two would be of nickel. ore 

This enlarged range ofthe coins of lower value. in addi 
providing coins substantially equal in Value to the existint - 
penny and penny, will provide coins of intermediate value b=” 
the present halfpenny and penny, and thus overcome s deft - 
our present coinage, which has resulted in prices in mui 
small transactions in daily life) being unduly increased becat: 
the absence of suitable intermediate coins. 


` 
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New Parliamentary Bills.—Sir A. Stanley, President of 
the Board of Trade, is introducing three new Bills :—(1) A Bill to 
continue, with modifications, for a limited period after the termin- 
ation of the war, certain powers in relation to imports and exports : 
(2) A Bill to restrict temporarily the persons who may engage in 
business €onnected with certain non-ferrous metals and metallic 
ores (Sir Arthur told the House of Commons that the Bill would 
have the effect of preventing German companies from obtaining 
control of metals in the United Kingdom after the war. The 
Dominions would deal with the matter as it affected them); (3) A 
new Trade Marks Bill. i 

With regard to (2) the Morniny Post states that the Bill applies to 
zinc, copper, tin, lead, nickel, and aluminium, and is to remain in 
operation for five years after the war. ` Licences issued by the 
Board of Trade will be required before any person can extract, 
smelt, dress, refine. or deal in any way wholesale or retail with 
these metals or ores. Licences may be suspended or revoked, and 
large powers are given to the Board of Trade to call for informa- 
tion and to inspect documents. 


Appointments Vacant.—Engineer and manager, for the 
Borough of Leigh electricity department; secretary (£800), for 
the City of Birmingham electricity supply department ; instructor in 
electrical work (lighting and power) for the Salford War Pensions 
Committee ; two engineers-in-charge for Worcester electricity works 
(55s. and a bonus of 10s.). See our advertising pages to-day. 


The Alliance of Employers and Employed.—It is 
announced in the Press that, in view of the success of the National 
Alliance of Employers and Employed since its foundation in 
London in December last, it is proposed to hold a meeting of leading 
employers and representatives of Trade Unions shortly, in con- 
nection with the Alliance, toadopt a constitution and a programme 
which will establish the organisation on a permanent basis and 
set forth its views and intentions, as a body jointly representative 
of Capital and Labour, in regard to the crucial industrial issues of 
the day. The offices of the Alliance are at 64, Victoria Street. 
Mr. A. H. Paterson is the secretary. 


Commercial Treaties.—In the House of Commons, on 
Monday, the President of the Board of Trade said that the position 
of this country in regard to its commercial treaty engagements 
with foreign countries was being carefully examined by the 
Government with special reference to their bearing on inter- 
Imperial trade relations and the conservation of Empire resources 
after the war. The examination was still proceeding. 


Allied Control of Metals —The Times states that the 
scheme for securing the future of the mineral and metal in- 
dustries of the Allied countries is gradually taking more deti- 
nite shape. A French company kas just been formed, 
entitled the Société Minerais et Meétaux, with a capital of 
10 million francs (£400,000), for the purpose of fostering and 
protecting the metal industries of France. The company, 
svhich is thoroughly representative of existing interests, will 
seek to improve and extend the methods of distribution, treat- 
ment, and marketing of the metals produced in France and 
her colonies, and will also provide financial facilities for their 
development. It will not be a profit-making enterprise so 
much as an organisation for securing the economic develop- 
ment and control of the country’s mineral and metal indus- 
tries. ; 

Industrial Reconstruction. —In our issue of October 12th, 
p. 353, we gave a somewhat full abstract of the scheme of 
Industrial Reconstruction, for the study of which a Council 
is to be established. A preliminary meeting, attended by a 
nuniber of the signatories to the manifesto, was held on 
Thursday last week at the Savoy Hotel. Sir Wilfrid Stokes, 
President of the British Engineers’ Association, presided, and 
Mr. E. J. P. Benn gave an account of the progress that had 
been made, and his ideas respecting the place the Council 
should fill. It was decided to appoint a provisional cominit- 
tee of five to consider the establishment and constitution of 
the Council. The committee consists of Sir W. Stokes, Mr. 
Benn, Mr. T. B. Johnston, and Mr. J. Johnstone, and one 
other, and it will report to a subsequent meeting. 


Problems of Reconstruction.—Speaking at the National 
T.iberal Club last week, Dr. Addison, Minister of Reconstruc- 
tion, said that no sensible man would say in what precise 
aspect the problems arising after the war would, present 
themselves, but there were certain conditions which they 
knew certainly would exist. There would probably be a new 
world after the war with, perhaps, a better conception of 
public duty, with different conditions and new problems. It 
was their intention to minimise control as soon as was pos- 
sible in accordance with national interests. In view of short- 
ages of some essential commodities it would not be possible 
wholly to free ourselves from all those things at once. They 
were endeavouring to bring into their counsel experts in trade, 
commerce, labour, &c. The progress of this country after 
the war depended on the increased productivity of the nation 
as a whole. Unless we could produce more we should be 
bankrupt. The war had manifested a gigantie capacity, and 
he wanted to see some of that great enthusiasm projected into 
reconstruction. After the war the problem of material sup- 
plies would immediately become urgent. He had a strong 
body of experienced men working on the problem, and they 
were doing all they could to secure the raw materials which 
would be necessary. The needs of our Allies also had to be 
considered. Referring to demobilisation, Dr. Addison said 


` 


that a number of experienced men in the engineering trades 
were going into the question as to what new industries could 
be developed. He hoped to announce the names of the com- 
mittee shortly, and it was intended that this inquiry should 
be the first of a series. They would also inquire in view of 
the coming dislocation of labour what class of labour should 
be employed.—Morning Post. 


U. D. Councils’ Association and Electricity Supply.— 
We referred. in our issue of August 3rd to the resolution of 
the Executive Council appointing a sub-committee to consider 
evidence to be furnished on behalf of the Association. The 
sub-committee held two meetings, .and requested Mr. Nicholas 
to give evidence on certain lines. Prior to the .reference by 
the Executive Council it had been suggested that an engineer 
witness should also be appointed, and Mr. A. H. Dykes, of 
Messrs. Handcock, Dykes & Trotter, consulting engineers, 
was invited, and subsequently gave evidence before the Elec- 
tric Power Supply Committee. The U.D.C. Association Sub- 
Committee has expressed its indebtedness both to Mr. Nicholas 
and Mr. Dykes for the care and attention they have given to 
this matter. 


Electrically-Controlled Motor Boats. — The Admiralty 
has issued the following statement :— 

“ The electrically-controlled motor-boats used on the Bel- 
gian coast are twin petrol engined vessels partially closed in, 
and travel at a high speed. They carry a drum with between 
30 and 50 miles of insulated single-core cable, through which 
the boat is controlled electrically. The forepart carries a con- 
siderable charge of high explosive, probably from 300 lb. to 
500 lb. in weight. The method of operating is to start the 
engine, after whith the crew leave the boat. 

“A seaplane, protected by a strong fighting patrol, then 
accompanies the vessel at a distance of three to five miles, and 
signals to the shore operator the helm to give the vessel. 
These signals need only be ‘starboard,’ ‘ port,’ or ‘steady.’ 
The boat is zigzagged while running; this may be either in- 
tentional or unintentional. On being steered into a ship the 
charge is exploded automatically. 


“The device is avery old one. A boat similarly controlled 


was used in H.M.S. Vernon (the torpedo experimental ship) 


as far back as 1885. The only new features in the German 
boats are petrol engines and W/T. signals, neither of which 
existed then.” 


Scottish Local Authorities and B. of T. Electricity 
Committee.—A conference of representatives of Scottish Local 
Authorities has been held in connection with the remit to 
the B.O.T. Special Committee on Electric Power Supply. Re- 
presentatives were present from Glasgow, Paisley, Greenock, 
Kilmarnock, Ayr, Wishaw, Motherwell, Falkirk, and Stirling. 
After an interchange of views the conference resolved as 
follows :— 

(1) That the conclusions of the B.O.T. Committee, so far 
as relating to the division of the country. into areas and the 
establishment of large generating stations, be approved gene- 
rally; (2) that, where a local authority is generating or 1s 
able and willing to generate electricity on a comprehensive 
system such as is recommended, the local authority should 
have the right to do so in preference to a joint board or a com- 
pany, and be constituted the generating authority for the 
area in which their district is situated; (3) that the distribu- 
tion be left in the hands of local authorities or existing com- 
panies; (4) that the objects outlined in the remit made to the 
B.O.T. Committee and in the conclusions already arrived at 
would appear to be attainable in large measure by the estab- 
lishment of a central generating authority coupled with a 


' scheme of linking-up, and that the trunk mains necessary in 


` generating authority for such area, provided the terms 


connection therewith should be put down wholly or partially 
at the expense of the Government; (5) that underground and 
overhead cables and other underground and overhead works 
of electricity undertakings be rated on one-fourth of the annual 
value thereof: (6) that the proposal to establish a Board of 
Electricity Commissionerg is unnecessary, and that a separate, 
department of the BOT, with additional powers if neces- 
sary, be constituted for dealing with electricity matters, sub- 
ject to the retention of an appeal to Parliament in cases where 
such now exists. If such a board is constituted, it should be 
subject to the control of Parliament, and all existing mghts 
of appeal should be conserved ; and (7) that the existing rights 
of local authorities as regards overhead wires, non-irterfer- 
ence with streets, and powers of purchase be retained, with 
an appeal where consent is unreasonably withheld. ; 
Coun. J. W. Stewart and Mr. W. W. Lackie were appointed 
to represent the views of the conference to the B.O.T., and 
a committee, consisting of one reMvccentative from each of 
the towns invited to the conference, was appointed to go 
over the evidence to be submitted, and to watch further pro- 
ceedings in the interests of local authorities. 
At a Subsequent meeting of the Glasgow Electricity Commit- 
tee it was agreed to recommend the Corporation to authorise 
the witnesses to state that if it is ultimately determined to 
divide the country into areas for the purpose of generating elec- 
tricity, and an area is created for Glasgow and the Clyde and 
places adjacent, the Corporation is prepared to become baa 
conditions upon which they are required to do so will not be 
detrimental to the city and its/existit.g electrical undertaking. 
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Inquiry.—The makers of * Vacolite ” are asked for. 


Volunteer Notes.—County oF LONDON VOLUNTEER 
ENGINEERS (FIELD COMPANIES).—Headquartera, Balderton Street. 
Oxford Street, W. 1. 


Orders for the weck, by Lieut.-Cclonel C.B. Clay, V.D., commanding :— 
Oficer for the Week.—Lieut. C. E. Campbell. z 
Nert for Duty.—lieut. W. J. A. Watkins, 
Drilla- -Week ending Sunday, November 25th, 1917 :- - 
-Monday.—No. 3 Company, Left Halt. Recruits, signalling, 6.30. 
Tuesday.--Physical drill and bayonet exercise, 7.30 
Wednesday. - No. 1 Company, 6.30. 
Thursday.—No. 2 Company, 6; signalling, arnbulance, 6,30. 
Friday.--No. 3 Company, Right Half. Recruits, 6.30. 
Sunday.--Comimardant’s Parade for heavy bridging instruction at Esher. 
Parade Waterloo Station, opposite No. 10 Platform, 8.35 a.m. Uniform, haver- 
sack, and water bottle. Muid-day rations to be carried. Compulsory for men 
in Sections A, B, and C. 
Musketry.— Belvedere Road, Tuesday, Wednesday, and Thursday, 5.30 to 7. 


(By order) MACLEOD YEARSLEY, Capt. and Adjutant. 


The Whitley Report.—In the course of the debate in the 
House of Lords on the Marquess of Salisbury’s motion respecting 
“ Industrial Unrest.” Viscount Milner, in replying. referred to the 
Whitley Report. He said that the establishment of Industrial 
Councils was by universal consent the most {important point in the 
debate. The Whitley report reached the Government as a confidential 
document in March. It met with universal approval. and very high 
hopes were raised as to the beneficent effects that might result from 
the adoption of the system recommended. Its reception was 
encouraging bevond the highest hopes of those warmly in favour 
of it. Seven of the Industrial Unrest Sub-Commissions emphatically 
favoured it. The Trade Unions by a yreat majority favoured its 
principles: several made criticisms and reservations ; hardly any 
were absolutely adverse. Taken as a whole, the views of the Trade 
Unions and of the Employers’ Associations were overwhelmingly 
in favour of the recommendations. The Government had no longer 
any doubt as to what was the proper course to pursue, and they had 
given instructions to the Ministry of Labour to take immediate 
action to carry out the scheme. A new department of the Ministry 
of Labour was now at work trying to vet Industrial Councils 
established as quickly as possible in the various leading industries, 
Certain trades were to be started with. as these, before the report 
was published, were making preparations for the constitution of 
such Councils. From these the Ministry would proceed to more 
difficult spheres of action, and so cover as large a portion of the 
field as could be covered at once. as quickly as possible. Viscount 
Milner said that although he was not absolutely optimistic, he 
thought that he could say that the new departure was the most 
hopeful that he could remember in the great field of social reform, 
The situation was full of anxiety. and the work which had been 
done was as nothing compared with the mountains that had to be 
climbed, both in the war and in peace. . 


Control of Tramway Labour and Material—The Board 
of Trade has issued the following announcement in regard to the 
regulations of the supply of material, &c., for tramways :— 

“In view of the difficulty in meeting the demands for various 
materials and labour required fur the maintenance and renewal of 
the permanent way and rolling stock of the tramway undertakings, 
the Board of Trade are appointing a Committee to consider the needs 
of these undertakings. so that the necessary steps may be taken to 
supply. as far as possible, such needs. even though it may be at 
some temporary sacrifice to less essential undertakings. 

“The Municipal Tramways Association and the Tramways and 
Light Railways Association are being invited to nominate members 
to the Committee, and the Board have asked the London County 
Council to allow Mr. A. L. C. Fell, the manager of their tramways, 
to serve on it. 

* Mr. James Devonshire has been invited to be chairman of the 


Committee. It is not intended that the control of tramway under- ` 


takings shuld be interfered with by the Committee.” 

In the House of Commons, Sir A. Stanley said that the object of 
the Committee was not to take control of tramway undertakings, 
but to meet the needs of these undertakings engaged in work 
essential to the prosecution of the war. 


Co-operation between Gas and Electricity —From the 
Report of the National Gas Council on Caal Supplies. &c., which 
was recently submitted. jt appears that six meetings of the 
Utilisation of the Fuel Resources Committee ` have been held, and 
a report, which it is proposed to submit to the Government. is now 
in preparation. It is anticipated that suggestions on the following 
lines will be made :—(1) In the interests of national economy, the 
desirability of all coal of a bituminous character hitherto used 
directly as fuel being first treated for the extraction of its 
by-products. (2) Where gas undertakings are in proximity to 
electric power stations, an endeavour should be made to enter into 
an arrangement with electric undertakings for the supply of fuel 
for steam-raising in the fogm of coke or breeze. A Sub-Committee 
is now investiyating the question of tar-burning for steam- 
raising.—Jron and C. T. Review. 


The Six-Hour Day.—Lord Leverhulme continues to 
advocate the six-hour working day in factories as a means for 
increasing production and providing work for all the men who 
return from the war. Machinery would increase production and 
enable higher wages to be paid. He argues for a better environ- 
ment, a better outlook. better education, and more leisure, out of 
which real culture springs. He sugyests that with a six-hour day 
the one shift could work from 7 o'clock until 1.30 and the second 
could then come on, each having half-an-hour allowed for meal- 
times. The order of the shifts would be reversed in alternate 
weeks, 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry. 
alw electric tramway and railway officials, to keep readgra af tie 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—The Poplar B.C. Electricity 
Comunittee recommends. that in order to bring the war bonus 
of jumor ollicers in the electricity department into line with 
the last increase granted to workiuen and advances to juni 
olfivers in the works department, an additional war bonus ut 
£10 per annum should be granted to these officers. Eleven 
ollicers Will be afiected, viz.: seven at £105, three at £i», 
and ove ut £12U per annum. 

Derby T.C. has approved of the following inctcases in 
salaries :—Messis. G. J. Scales and H. T. Letchtord, charge 
engineers, trom £100 to £100 per annum, and to £170 ik 
January, 1915; Mr. R. Littlewood, clerk, from £112 to £150 
per annum; Mr. W. G. Huliston, clerk, from £103 to £14 
per anpum. = 

Mr. J. W. Lowe, senior shift engineer, Wigan Corporation 
electricity departinent, was presented with a case of cutiei; 
on 7th inst. op his leaving to take up the post of staten 
superintendent to the Leyland Motor Co. at the new stèr. 
works, Farington. 

Mr. JOHN LAMBERT, Corporation electrical engineer, Perth 
has had his salary increased by £25. 

At the end of November, Mr. ARTHUR T. SMITH will te 
severing his connection with the Leigh Corporation electricits 
works, of which be has been engineer and manager, as he 
has accepted an appointment on the staff of the British Dyes, 
Ltd., Hudderstield. 


General.—The King has granted the Royal authority to 
Sir JOHN Hunter, K.B.E., Director of Factory Construction 
and Director of Iron and Steel Production; Sir Leuxag: 
WILKINSON LLEWELYN, K.B.E., Controller of Non-Ferrcu: 
Materials Supply; and Mr. WiuuramM TuRNER MacLettas, 
Othclals of the Ministry of Munitions of War, to wear th: 
Cross of Chevalier of the Legion of Honour, conferred upw. 
them by the President of the French Republic in recogmues 
of valuable services. 

The following service appointments have been gazetted :— 
Fortress Electric Lights.—Ilhe undermentioned to the Second- 
Lieutenants on probation: Corporal James Paton, frow the 
Royal Engineers (EF.); Corporal Arthur Ormans Lyons, 
from Royal Engineers (T.F.); Sergeant Albert Seddons, frox 
Royal Engineers (T.F.); and Stati-Sergeant J. H. Tulono. 
from the Royal Engineers (T.F.). Tyne Electrical Engineers. 
—John R. Lang-Hyde to be Second-Lieutenant. 

Glasgow T.C. has appointed the following conveners aru 
Vice-conVveners :—Traurways Comittee, Mr. M. W. Movo 
GOMERY and Mr. T. KELLY; Electricity Committee, Mr. W. H 
Hannay and Mr. P. G. STEWART respectively. 

Mr. Harktson Barkon has been etected chairman of the 
Birmingham Tramways Committee for the eleventh time. 

Mr. H. Lupron and Mr. J. CLARK have been elected cher 
man and vice-chairman respectively of the Leeds Corporati :. 
Electricity Committee. 

Aldermen R. A. SMITHSON and H. Brown bave been elete 
chairman and vice-chairman respectively of the Leeds Cer 
poration Tramways Comunittee. 

Roll of Honour.—Second-laeutenant R. O. GLAD 
R.E., has been killed in action. At the outbreak of the we: 
he was in Spain for the British Thomson-Houston Co.. tit 
came bome and at once joined up in the ranks. 

Sergeant W. J. Bennetr, R.B., killed in action, was a wir 
less operator with the Marconi Co. 

Private N. WHITE, wounded and missing, was empiiv- 
by che Automatic Telephone Co., Liverpool. 

Private W. Weg, Manchester Regiment, killed in act: 
was before the war in the employ of Messrs. Baxendale ar ! 
Co., Ltd., Manchester. 

Private H. Crow ey, Manchester Regiment. of Spring Gi- 
dens, Barton, killed n action, was enployed at the Bnn- 
Westinghouse Co., Ltd., Trafford Park. 

Private D. GreGoRY, Border Regimens, killed, was enipi.s- 
by Messrs. W. T. Glover & Co., Ltd., Trafford Park. 

Private P. H. Bowers, Royal Warwickshire Regine! 
killed in action, was 20 vears of age, and employed bs t- 
St. Helens Cable Co., Warrington. 

Sapper C. Vickers, R.E., killed in action, was an clai 
meter inspector for the Leeds Corporation. 

Corporal W. Horcate, K.O.Y.L.I.. killed in action. 2- 
employed by Messrs. Wright & Wood, Halifax. 

Private B. Kaynrty, of the Loyal North Lancashire P- 
ment, who was wounded and taken prisoner during the B” 
of the Somme last vear, has written home from Creer 
enclosing a photograph, and saving he is as cheerful aso 
cumstances will penmt. He thanks Messrs. Dick. Kerr.: 
Co.. Ltd.. Preston, for the parcels sent during the ios '- 
months, all of which he has received. 

Private E. Starkey, West Yorkshire Regiment. an ews! 
of Messrs Messenger & Sons, Birmingham, electr L 
manufacturers, has pained the Military Medal] for carrt:- 
messages continuously through. heavy. shell fire. 

Corporal J.) Ez.cMoae, KOV LI, bas fallen in action t: 


ea. 22. = 
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was an employé of the Electric & Ordnance Accessories Co., 
Birmingham. . 

Gunner J. W. Osporne, R.F.A., of Elland, who is an elec- 
trician, has been awarded the Military Medal. 

o Private J. L. Miuiincs, Australian Infantry Force, who was 
an electrical enginee., has fallen in action. 

Corporal A. C. Pearce, R.E., formerly an overhead lines- 
man on the Corporation trammways at Croydon, who is in 
hospital, has been awarded the Military Medal. 

Lance-Corporal C. THAKE, R.W. Kent Regiment, who has 
been wounded, was on the staff of Mr. E. Powell, electrician, 
Tunbridge Wells. 

Corporal C. H. Tompxins, Oxford and Bucks Light In- 
fantry, who has died of wounds, was in the Rugby works of 
the B.T.H. Co. 

First-Class Air Mechanic P. F. Hooger, who joined the 
R.F.C. in February, 1915, whilst an electrical engineering 
pupil with Mr. A. T. Lambert, manager of the Maidstone 


Corporation tramways, has been awarded the Military Medal, 


for bravery. 

Private A. W. Jacoss, City of London Fusiliers, who has 
-fallen in action, was an employé of Messrs. Johnson and 
Phillips, Ltd., of Charlton, S.E. 

Sergeant H. H. J. HeritaGe, who was with Messrs. Hill, 
_ Upton & Co, electrical engineers, of Oxford, when he was 
mobolised as a Territorial on the outbreak of war, has been 
given a commission as Second-Lieutenant in the R.E. » 

Private F. Hiupitca#, killed in action, was in the electrical 
department of the Potteries Electric Traction Co. . 

Driver G. H. Mason, R.F.A., who has fallen in action, was 
on the staff of the Potteries Electric Traction Co. 

Obituary.—Mr. J. Stett.—Mr. John Stell, of Shipley, who 
died last week in his 68th year, was the chairman of the 
Yorkshire Cable Co., Ltd., Bradford, from its inception. 


Mr. WoopHeaD.—The death is announced of Mr. Wood- 


head, rolling stock superintendent to the Walsall municipal 
tramways undertaking. 

Mr. W. bu B. DuppeLL.—The funeral of the late Mr. W. 
du B. Duddell took place at Brighton on November Sth, in 
the presence of his relatives; Mr. W. M. Mordeyv and Mr. 
Roger Smith, representing the Institution of Electrical Engi- 
neers, and Prof. T. Mather, F.R.S., representing the Royal 


Society and the Physical Society, were also present at the- 


ceremony. 

COMMANDANT C. Tissot.—From La Revue Générale d'klec- 
tricité we learn that Commandant C. Tissot, the distinguished 
French naval officer. Professor at the Naval School, and a 
noted exponent of wireless telegraphy, died on October Ist at 
the early age of 49. Amongst.other achievements, he was 
one of the first to measure the current received in wircless 
telegraphy, and to deduce the law of range, to study the damp- 
ing of antenne and its relation to the quality of the earth- 
connection, and to advocate and assist in the introduction of 
wireless time signals, and during the war he was constantly 
employed upon work of national importance, in the course 
of which he contracted the illness which led to his untimely 
death. 


NEW COMPANIES REGISTERED. 


Rustiess Iron (Cowper-Coles Process), Ltd. (149,832).— 
Registered November Gth. Capital, £6,500 in 3,000 7% per cent. cum. pref 
shares of £1 each, and 10,000 ord. shares of ls. each. To carry on any 
business connected with the manufacture of rustless iron and other metals, 
and the development of processes for preventing rust and corrosion, and to 
carry on the business of mechanical and electrical engineers, metallurgists, 
chemists, &c. Agreement with Sherard Cowper-Coles. The subscribers (each 
with one share) are:—W. H. Essex, Haven-o'-Rest, Sunmead Road, Sunbury- 
on-Thames, company secretary; H. V. Stecle, 9, The Avenue, Sunbury-on- 
Thames, company secretary. First directors: Sherard Cowper-Coles, and 
others to be appointed by the subscribers. 


Taylor & Co. (Hatton Garden), Ltd. (148,833).—Private 
company. Registered November Gth. Capital, £1,000 in £1 shares. Manu- 
faacturers of and dealers in mica, micanite, electrical plant and accessories, 
insulating machinery, mica chimneys, lamp tops, &c. The subscribers (each 
with one share) are:—Miss J. Taylor, 40, Hatton Garden, E.C.; E. W. 
‘Tester, 25, Victoria Street, S.W., stockbroker. ‘The first directors are to be 
appointed by the subscribers. Solicitors: Campbell, Hooper & Todd, 30, 
Golden Square, W. . 


G. & S., Ltd. (148.816).—Private company. Registered 
November 5th. Capital, £120 in £l shares. Electrical, general, and 
mechanical engineers, machinists, founders, smiths, fitters, wood workers, 
builders, painters, japanners, enamellers, manufacturers of and dealers in 
motor cycles and cars, &c. Agreement with K. E. L. Guinness and C. M. 
Smith. The subscribers (each with one share) are :—K. E. L. Guinness, 
Aranmore, Kingston Hill, Surrey, engineer; C. L. Smith, Glenavon, Bed- 
ford, engineer; H. P. Hawthorn, Newlyn, Jarvis Brook, Sussex, engincering 
works manager; Mrs. R. Fuller, 17, Moscow Court, W.2. The first directors 
are to be appointed by the subscribers. Solicitors: Mellor & Co., 8, Coleman 
Street, E.C. g 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Isle of Thanet Electric Tramways & Lighting Co., Ltd.— 
Agreement dated October 25th, 1917, to issue £3,000 debenture stock for a loan 
of £1,500. Property charged: That charged by trust deed of January, 1902, 
securing the company’s debenture stock, viz. :—The company's undertaking 
and .p-operty, present and future. Holder: J. B. Glenn, Moorgate Station 


Chambers, E.C. 


- show poor returns on capital invested. 


CITY NOTES. 


'Mhe traffic receipts during the vear 
ended June 30th, 1917, were £252,698, an 
increase of £7,914. ‘The total revenue 
Was £286,886. After providing for all ex- 
penses chargeable to revenue, including 
£20,802 for debenture and other interest, £5,401 for rental 
and percentage of profits payable to the Auckland City Coun- 
cil, and setting aside £25,000 to renewals and depreciation 
account, the surplus is £55,317, plus £4,601 brought forward, 
making £59,917. After paying the preference dividend 
(£9,000), putting £10,000 to reserve, and paying a total divi- 
dend of 1s. 7d. per share, less income-tax, for the year on 
the ordinary shares, £5,292 is to be carried forward. During 
the year £8,456 first mortgage debenture stock was bought 
and cancelled at an average cost of 934 per cent. No further 
capital was issued. The capital expended was £9,546, chiefly 
for the Upper Queen Street extension, which was opened in 
October of lgst year. The route miles open are 27.13, as 
against 26.59. The passengers carried were 43,351,032, against 
42,352,534. Average receipts per passenger 1.57d., against 
1.56d. Average expenditure per passenger 1.00d., against 99d. 


In his speech at the annual meeting 
held last week, Mr. B. Drake said that the 
year’s profit of £11,395 compared with 
£8,527 for the preceding year, and consti- 
tuted a record since 1903. Although, as in most British 
electrical concerns, their dividends paid in the past had not 
been such as an investor expected from an industrial enter- 
prise, yet the amounts earned had now exceeded the capital 
of the company. The assets had been increased by over 
£35,000, and about £93,000 had been distributed in dividends. 
By adopting a conservative policy in the matter of distribu- 
tion they had been able to enter new fields without having 
to raise additional capital, which would have been difficult 
to obtain. It was fortunate that the board decided in the 
past not to rely solely on country-house lighting, with which 
the name of the company was originally connected, for, in 
spite of the practical suspension of this class of work, they 
had been able by manufacturing and wholesale trade, coupled 
with contracting for the equipment of war factories, camps, 
aerodromes, &c., to reach a turnover considerably in excess 
of what was previously found possible. There was little doubt 
that the supply of electrical power to factories, in which 
direction the company had acquired considerable experience, 
would after the war become a more valuable branch of their 
business. The power station erected by the company for a 
leading chemical company had for some time been working 
night and day, and had given satisfaction. Negotiations were 
in progress for similar work on a larger scale. The Man- 
chester branch had done well in all departments, and again 
showed increased profits. The electric vehicle business, as 
might be expected, had increased, and there was no doubt 


Auckland 
Electric Tram: 
ways Co., Ltd. 


Drake and 
Gorham, Ltd. 


„that the results obtained would ensure a continuance of this 


method of propulsion even when petrol was again available 
at reasonable prices. As the lease of the present warehouse 
and works was expiring, and it was evident that: the turn- 
over warranted larger premises, they had taken the Rocking- 
ham Works, Newington, on lease. It had been difficult to 
decide on the size of works which they were justified in 
acquiring, owing to the absence of any declaration on the 
part of the Government as to their after-war policy. Mani- 
festly, if the pre-war dumping was again. to be permitted, 
and the electrical industry was not to be fostered more than 
in the past, the manufacture of electrical goods would again 
In view of the un- 
certainty, they had not felt it wise at present to extend their 
manufacturing on the scale that they would have wished. 
They, however, anticipated that.in any event the wholesale 
merchanting branch at home and overseas would expand, 
and they were negotiating for a warehouse which should 
meet their needs for many years. They had a good list of 
orders for the first quarter of the current year, and were 
constantly receiving repeat orders, but if the war continued 
it was impossible to foretell what results they might be able 
to show in the next balance-sheet. 


Western Telegraph Co., Ltd.—The company has now 
issued its report for the year ended June 30th. The revenue 
was £1,073,296, and the working expenses were £397,591. 
After providing £32,747 for debenture interest, and £149,226 
for incomne-tax and excess profits duty, the balance is 
£493,432, plus £38,345 brought forward. There has been 
transferred in further reduction of the amount of capital 
expenditure in excess of the share capital and debenture stock 
issued £150,000, to general reserve £160,000, to land and build- 
ings depreciation fund £30,000, and to maintenance ships 
reserve fund £50,.0%. The total distributions for the year 
have amounted to 8 per cent., free of tax, leaving £35,433 to 
arry forward. 


Stothert & Pitt, Ltd.—Dividend of 10 per cent. and a 
bonus of 2} per cent., free of tax, on the ordinary shares. 
£5,000 is put to reserve, and» £12,998 to the extinction of 
goodwill account - 
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Quebec Railway, Light, Heat & Power Co., Ltd.—At the 
annual meeting, held in Montreal on October 11th, it was 
reported that the gross earning for the year ended June, 1917, 
were $1,832,032, an increase of $100899. Miscellaneous in- 
come was $230,851, and the increase from all sources was 
$04,281. Operating and maintenance expenses at one te 
showed an increase of $126,218. The net surplus is $200,087. 
The properties had been kept in a high state of efficiency, 
$26 366 having been expended during the year on mainten- 
ance accounts. The capital expended during the year was 
$302,664. Mr. H. G. Matthews, the general manager, died 
in July, and Mr. W. J. Lynch, treasurer and comptroller, 
had been appointed to his post. The Hon. R. Mackay, a 
director since the organisation of the company, died. in 
December. 


Nairobi Electric Power & Lighting Co., Ltd.—The ac- 
counts for 1916, the publication_of which has been delayed by 
war conditions, shows that the units generated were 1,495,281, 
as against 1,122,744 for 1915; motors connected, B.H.P. 648, 
against 431 in 1915; lights connected (40 watts) 9 811, against 
8,044 in 1915. The auxiliary steam plant erected at Nairobi 
was used to the extent of rather more than ÍO per cent. of 
the total units generated. The share capital is £32,950 issued, 
a slight increase. The preference and ordinary shares have 
been consolidated into shares of one class only. The war 
oecasions increasing difficulties in carrying on the company’s 
operations. Further developments are nearly stopped on ac- 
count of the impossibility of procuring the necessary plant 
and materials at Nairobi. A final dividend of 4 per cent., 
making the total 10 per cent. for the year, less income-tax, on 
all shares, is to be paid. 

Trafford Park Estates, Ltd.—For the year ended June, 
1917, the profit was £35,526, plus £50,352 brought forward. 
A dividend of 5 per cent. is recommended, carrying forward 
£54,766. 

United Electric Tramways of Caracas, Ltd.—A dividend 
of 7 per cent., less income-tax, for the year is to be paid, 
carrying £1,899 forward. 
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STOCKS AND SHARES. 


TUESDAY EVENING. 


Stock ExcHANGE markets are in quiet mood. Russia and 
ltaly are uncomfortable factors. From the merely financial 
point of view, Russia is, for practical purposes, written off 
for the time being, but it is hoped that the Italian prospect 
may any day take a sharp turn for the better. Money goes 
steadily into the new War Bonds; subscriptions, however, 
are less than they ought to be, and it would appear as though 
capital were being accumulated in deposit and other accounts. 
Still, the applications do make a difference to the volume of 
investment business which might otherwise be flowing into 
Stock Exchange markets. a 

While Home Railway stocks are ketter as a whole, the 
Underground list is dull and heavy. Income Bonds further 
save way, and the shilling shares went back to 6s. Metro- 
politan Consolidated rallied after being weak at 2}. 

The most active part of the electrical markets is that con- 
cerned with the manufacturing shares. Comparatively speak- 
ing, there is a lot of business doing in Edison Swan shares, 
which stand at the good price of 26s. 6d., while the fully-paid 
hold their rise at 2}. Cromptcns, too, are strong at 13s. 6d., 
with a good demand for them, and the preference are los. 
General Electrics hold their big rise, the ordinary at 184, 
while the preference are 10}, and there would be much more 
doing in them were there sufficient supply of shares to render 
the market liquid. British Aluminiums reacted a shade to 
8). The little rise in Aron ordinary brought in a few sellers, 
and the price has gone back a trifle to 2s. 3d. There still 
reems to be an expectation, rather than a hope, that some 
kind of amalgamation or agreement “of interests will be 
arrived at between various manufacturing interests, and to 
the expectation is added the hint that the United States 
manufacturers may also come into the business, but we have 


failed to find any justification beyond rumour only. i 


The foreign division is dull, with the exception of Brazil 
Tractions. The latter have recovered a point to 43, and are 
a better market than they have been lately. British Columbia 
Deferred at 28 is } better, and the 4} per cent. debenture 
stock retains its recovery of 4 points. Mexican Light and 
Counnon first bonds went back to 42, a drop of 3 points, 
inmost Mexican issues being weak. There is no change in the 
Argentine list. It is worth observing that Indian shares are 
in some request. Bombay Electric preference moved up to 
94. Madras preference are wanted about 4}; the last business 
recorded in the shares was at 44 in the middle of July. Cal- 
cutta Trams changed hards the other day at 6 13/16; the 
price of the preference is £4, and the 4} per cent. debenture 
stock has lately hardened to 74. There is a little business 
passing, too, in British Electric Tractions, the ordinary being 
easier at 313, the 6 per cent. participating preference stock 
74. while the first and second debentures are 74 and 65 respec- 
tively. La Plata Tramways ordinary were done the other 
day at 2s. 4$d., and the preference stand about 6s. 3d. Lon- 


` 


don United Tramways debenture is unchanged at 3}, on 
the company’s publication of its intention to apply for Parl. 
mentary permission to re-arrange its fares. Cape Eletn: 
Trams are lower at 11s. 3d. | 

The telegraph market is quiet. Anglo-American preferred 
fella point to 97, but the Eastern group keeps its prices, and 
Westerns in particular are strong at 154. Oriental] Telephone: 
went back to 3. Marconis have undergone a change for the 
better, the parent shares hardening to 34, while the Marins 
maintain their position as the firmest of the group it AN, 
The speculation in American Marconi and in Canadians has 
died out for the time being. ‘Phe prices of the two are re 


pectively 21s. 6d. and 10s. 6d. 


City of London ordinary shares are 1 better at 13%}, this 
being the only change in the lighting list on the week. 
Dealers in the market report that there is still a strong 
demand for the best class shares, uf which the earcity is 
almost as marked as that of tea, butter, and sugar, while it 
is almost impossible to obtain debenture stocks. Activity in 
the manufacturing list makes up a good deal for the quietude 
of business in the supply shares, and one hears an occasional 
wish that certain companies would follow the example set in 
other directions, and split their shares into smaller denomina. 
tions in order to render the market in them more liquid. Gf 
this, however, there is no indication at present, nor does it 
seem to be at all likely that such a course would be purzel 

The Rubber share market is quiet, and inclined to go lower 
in company, with the price of the raw article. Provincia! 
buvers show a mild disposition to pick up tim and copper 
shares, and the armament group is a little better. Taken al: 
round, however, Stock Exchange business is quiet; the War 
Loan and industrials make the best showing. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Homes Husctriciry, UOMPANIES. 


' Dividend Price 
Nov. 13, Rise or fall Yield 
: 1916. 1916, 1917 week po 
Brompton Ordina Pr e- 10 9 63 — MRE 
Charing Cross Ordinary oe 6 6 4 — 65 f 
do. do. do. 4% Pref.. 44 43 FRE (3 18 4 
Chelsea .. z en ». 4 8 ~ 6 9 l 
City of London .. ats æ. 8 8 18 +% 62) 
do. do. 6percent. Pref. 6 6 1 _ BASE 
County of London os ag. tO 11 — 613 
do. 6 percent. Pref. 6 6 10 — 600 
Kensington Ordinary .. 7 6 5 = bu 
London Electric ce es ee 8 8 ; 1 = Ni 
do. do. 6 per cent, Pref, 6 4 84 — b68 
Metropolitan ee ee ee B 8 at SR 4 R 4 
do. per cent. Pref, é 43 > 748 
St. James’ and Mall ses 8 8 7 - BM 8 
South London as ee ee 6. 5 - B - 6 13 } 
South Metropolitan Pref. bs 7 7 31/6 ~ 610 § 
Westminster Ordinary .. æ. 1 1 63 - 6 33 
TSLEGRAPES AND TELEPHONES. 
lo-Am, Tel. Prof, ee ee 6 6 97 i -7 § 5 
nas do. Def. .. .. B86 ka 38} = ' : i 
Chile Telephone ee ee oe 8 8 q ~nn H f : 
uve Sub. Ord. ee oe ee 6 yi wae è 1 Í 
astern Extension os Se 8 8 J4 = +% E 
Bastern Tel. Ord. sb .æ. 8 8 1493 — A : 
Globe Tel. and T, Ord. ee oe 1 7 18 paaga $ $ 3 
do. Pref, . 6 6 it — pe 
Great Northern Tel, . B 94 -$ i ; 
Indo-European .. ee . W -18 523 - | i 
Marconi .. = ee -- 10 165 3} +m ! sa 
_ Oriental Telephone Ord. . 10 10 8 -4 i i : 
United R. Plate Tel, ee ee 8 8 63 aoe 3 ý ; 
West India and Pan, ee oe 6d. 6d. lra -= BS } 
' Western Telegraph oe a 8 153 — 
Home Raus, E 
Central London, Ord. Assented 4 4 60} - : $ i 
Metropolitan re ss . 1l 1 38 = Wi 
do. Dirion a ss a M E ' = NE 
nderground Electric Ordina - a‘ 
5 do, do, “A” Y oN Ni 6j; -8 u 
do. do. Income 6 4 82 -l 
Forgan Prams, &o. 
Dividend 
1916. 1916. gi! 
Adelaide Sup. 6 percent. Pref. 6 6 44 = 934 
Anglo-Arg. Trams, First Pref. i, 63 8 = $ 
do. Ind Pref, ee — a} SS q q $ 
do. 5 Deb. ee 6 ë 68 41 a 
Brazil Tractions... boa 4 4 43 + i g5! 
Bombay Electric Pref. .. . 6 6 93 + Wh: 
British Columbia Elec. Rly. Pice. 6 6 423 T 5 
do. do. Preferred Nil Nil = j Ni 
do. do. b. a 1 65 = Ne 
Mexico Trams 6 per cent. Bonds 1.Ni 44b = Vi 
do. 6 per cent. Bonds Nil Nil 88 ~ Ni 
Mexican Light Common oe Nil Nil $23 7 Ki 
0. ° ee ee Nil NU 85 TA 3 - 
do. ist Bonds we NOD Nil 42h 
Mawnoracrcnine Compan s E ye 
Babcook & Wilcox oe os 16 26. Berxd a as 
British Aluminium Ord. o (7 10 ke Pewee 
British Insulated Ord. .. o 17% 2 B . 440. 82 
British Westinghouse Pref, .. A h 2°>3 = git 
Callenders.. coe - 2 V 18% E $ 1 
do. 5 Pret. ee ee 5: 6 4&, j 6 ue f 
Oastner-Kellner .. . œ N B Bra = i 
Edison Swan, fully paid e. = č = ots x f > 
do. do. 4 percent, Deb., 4 4 18a E 
Bleoctrio Construction .e  »» 4 1 | & ae 
Gen. Elec. Pref... «2 we 6 1 ao d 
do. Ord, s.e. ee ee 10 10 1? - i 
ee ee ee ee 25 26 15 - 2 f i 
do. Pref, ee ee ee 44 49 Se — 51 i 
India-Rubber .e «- « 10 10 isa s 
Telegraph Con. ee oe ee 20 20 4 2- 


* Dividends paid free of incorsca®t8I. 
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DOMESTIC ELECTRIC HEATING 
PROBLEMS. 


- 


Water Heating.—At the Joint Convention of the North-West 

Electric Light and Power Association and Washington Contractors’ 

Association, held recently, a whole day was given to the discus- 

' gion of electric range and water heating problems. Electric water 

heating is a live problem in America, and, judging by one of the 

papers quoted in the Journal of Electricity, some sort of agreement 

as to general practice has been achieved. It is pointed out that an 

automatic circulation gives the best service, consumption averaging 

3 to 4 Kw.-hour per day per person, which, at 1 cent per KW.-hour, 
is satisfactory to the average consumer. 

The efficiency depends on the installation as a whole, and, for 
average conditions, is assumed to be 85 per cent. 

The needs of the average small family of three or four persons 
can be satisfactorily met by a 30-gallon boiler and 2-Kw. thermally 
controlled heater of the circulation type, while larger families of 
six or eight persons would use a 3 or 4-Kw. heater of the same 
type. . i 

pig. 1 shows the method of installation recommended, and fig. 2 
the thermal switch or automatic cut-off. The bottom of the heater 
should be as low as, or lower than, the bottom of the boiler, to 
ensure circulation and the operation of the thermal switch. The 
heater should take cold water from the bottom of the boiler, and 
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Fie. 1.—AUTOMATIC CIRCULATION-TYPE WATER HEATER. 


~~ 


deliver hot water to the top ; cocks are fitted above and below the 
boiler to enable the heater to be removed without drawing off the 
water. but the upper cock is also used to restrict water circulation, 
in order to give a greater heating effect in the circulator. Three 
makes of heaters are fitted with restricted openings for this purpose. 
but the use of cocks is advised in any case. 

The cocks should be adjusted so that the heater delivers water at 
160-175° F. ; the lower cock corrects the tendency of cold water in 
the bottom of the boiler to by-pass through the heater to the top 
of the boiler when hot water is being withdrawn. The heater and 
pipes should be insulated with magnesia or similar covering 1 in. 

hick. 
‘ The thermal switch is stated to be simple and reliable, and easily 
installed in the pipe below any standard circulation heater, the 
switch being sold for from $7 to $8. 

The kanep immersion heater can be used instead 
of the circulation type, and being within the boiler, will decrease 
radiation losses, though it should be used with an ample-capacity 
boiler, so that there is always a sufficient quantity of hot water 
left at the top to meet demands while the remainder of the water 
i i eated up. 

T rae heater hea thie characteristic of mixing the water and raising 
the temperature of practically the entire boiler at the same time. 


Square head cock 


Where the rate is considered too high, or it is unnecessary 
to maintain a hot water supply at all times, a non-automatic 
circulation heater of 4 or 5-KW. capacity can be used on a 
double-throw switch with the range, and a lower energy con- 
sumption will result by reason of the lower radiation losses, &c. 

Non-automatic immersion heaters of small capacity have been 
used in considerable numbers in the North-West, but suffer from 
the same disadvantages as the automatic-immersion type. 

The instantaneous type of heater without coils or switch, and 
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Fig. 2.—THERMAL SWITCH FOR ELECTRIC WATER. HEATER. 


having the current-limiting feature, is regarded as the most 
efficient and inexpensive where a limited -quantity of water; is 
required. eee Oe 
In the favoured design the electrodes consist of a tube within a 
cylinder ; the water is slowly admitted from the bottom, and 
gradually rises, filling the electrode space, the current correspond- 
ingly rising from zero to maximum, and the reverse action occurs 
when the water is turned off and the heater drained. The heater 
has therefore no detrimental effect on the regulation of the circuit. 
Heaters of this type of about 5-Kw. capacity can be installed on 
double-throw switches with ranges, and will produce limited 
quantities of boiling water at a very low cost. i 
Nine of the companies in the North-West have installed a total 
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FIG. 3.—INSTANTANEOUS TYPE ELECTRIC HEATER SHOWING 
PARTS. 


of 1,930 water heaters, with a connected load of 3,560 Kw.; 
a thousand of these are on one system. i 

Feeder Diversity of Electric Ranges—A paper on this subject 
dealt with the effect of the electric range load on a lighting feeder, 
as the immediate question is that of supplementing feeder capacity 
where the range is threatening to establish a peak. 

To observe the effect of the ranges, observations were taken 
during two weeks on six feeders in both winter and summer ; 
each feeder was rated at Si amperes at 2,300 volts. single phase. 
The results were as follows :— 


* Ranges... oe as 9 39 OTS SI 11 l 
Load factor (winter)... +06 371 358 385 368 379 
Ranges ... T se S 53 17 25 17 G 


' Load factor(summer)... 334 437 3471 279 307 283 
* 


It is noted that feeders with a small number of ranges show 
decreasing load factors as summer approaches, while feeders with a 
large number of ranges show increasing load factors, the only ex- 
ception being a feeder with a summer amusement park on it. In 
order to get more accurate information, one feeder with consider- 
able range load was further tested; this supplied small frame 
houses, a few large houses, and one apartment house, the 

4 l 
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sumers being ottice and professional men. The following data was 
obtained :. - 


Total number of residences Fah eel ve 643 
Total number of electric ranges... aes ae 53 
Total capacity connected in ranges 3033 KW 
Total number of electric water heaters ; 29 
Total capacity, electric water heaters ... .»  21'65 KW. 
Total number of transformers ... ea T 44 
Total capacity, transformers 4375 K.V.A 
Daily Load Data. 
Average. Maximum. 
K.V.A. $ K. V.A. 
Sunday ... ai siti 7 n. 590 1097 
Monday ... sia cs See see 622 91°7 
Tuesday ... me as wut we 693 107°0 
Wednesday ae sis T we 684 107:5 
Thursday sis ia te we I8 97°3 
Friday... as a aca coe ORT 111°2 
Saturday... 663 112:0 


Average, 64. 
_ Weekly apparent load factor. 57'5 per cent. 

From the load curves obtained, it is noted that there is a night 
load of over 40 K.V.A. on every night. accounted for as to half by 
water heating and the remainder by all night lighting, and feeder, 
transformer, and meter losses. 

Deducting the 20 K.vV.A.. with an additional 20 K.v.A. for lighting 
from the largest range peak (as shown by load curves), 107 K.V.A., 
there is a net range peak of 67°65 K.v.A. at 6 p.m. on the Wednes- 
day, which. compared with the connected load of 303°2 K.v.A. in 
range capacity, gives a demand factor of 4°5. 

Lookiny to the future, it is considered that the area served by 
this feeder will have six times as many ranyes—ir., 318 of 1.820 
K.v.A. rating. If this were handled by six feeders of present 
capacity it is clear that their characteristics would be similar to 
the present one, with the exception that the lighting and ironing 
peaks would be 1°6 times as large as at present. The winter peak 
for the feeder was 193°2 K.V.A. with 39 ranges, which, with a 3°9 
demand factor, would give a maximum range load of 60 K.V.A., 
leaving 133°2 K.v.A. for lighting and losses. ao 

Taking one-sixth of this, there would be a lighting and loss load 
of 22°2 K.V.A. plus a 67°5 K.V.A. peak due to ranges, giving a total 
maximum demand of only 39°7 K.v.A. or less than half the capacity 
of the feeder. l 

Even allowing one-third of the district to a feeder, in which case 
there would be a lighting and losses load of 44°4 K.v.A. plus 
1291 K.v.A. (for 106 ranges of 607 K.V.A. rating with a demand 
AR of 4'7), the load of 173°5 K.v.A. is within the capacity of the 

er. 

Further, assuming the case of only one additional feeder, lighting 
and losses would account for 66 K.V.A., which, with 159 ranges of 
910 K.V.A. capacity and demand factor 5'2, would only give a 
se load of 241°6 K.v.A., which a slightly larger feeder could 

andle. i 

The author, therefore, comes to the conclusion, that on present 
admittedly inaccurate data, so far as feeders are concerned, the 
excellent diversity of the electric range will make it possible to 
handle very considerable loads with only slight increases in feeder 
investment. 

(To be concluded.) 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Abstract of the Inaugural Address delivered by 
Mr. C. H. WORDINGHAM, President, November 8th, 1917. 


THE INSTITUTION AS NOW CONSTITUTED. 


I propose to take for the main subject of my address this 
evening the Institution itself; to consider how far it meets 
the needs of the profession and industry, and what improve- 
ments can be made under its existing constitution; then to 
inquire whether it may not be possible to raise it to a far 
higher plane and make it much more potent in the develop- 
ment of electrical engineering. The Institution and the in- 
dustry should be-one, and if they are not, it is our business 
to make thein so. 

I have seen from time to time, with great regret, indica- 
tions that many members are not wholly satisfied with the 
management of the Institution, and have heard expressions 
of opinion that it does not sufficiently represent the industry 
or look after its interests adequately. 

These allegations are, in many Instances, based upon ignor- 
ance of what: the Council 1s doing, but more largely upon a 
want of appreciation of what it is possible for the Council 
to do. The Institution comprises in its members every elec- 
trical Interest in the country; those interests are hetero- 
geneous, and in many cases the interests of one section of the 
members directly conflict with those of another section. How, 
then, is it possible for the Council, in the name of the Insti- 
tution as a whole, to represent adequately the material in- 
terests of one particular section without doing an injustice to 
another section? I have always held the view that the Insti- 
tution should attend to the promotion of electrical science and 
its applications to engineering; it should promote research of 


overs kind; it <:ou:d encourage the spread of scientific know 
i pe uted the iusprovement of engineering practice; it should 
stl ite clghest possivle standard of conduct and of attain- 
a knowledve and skill among its members, but it 

uid not attempt to look after the commercial interests of 
any one section. It is often stated, in a somewhat sneering 
manner, that the Institution will not demean itself by looking 
after such sordid considerations as those involved in commer- 
cial pursuits, though its members, one and all, have neces- 
sarily to pocket their profits if traders, or their fees if cou- 
sultants. 

No greater misrepresentation of the attitude of mind of 
those who see the limitations I have indicated could be made. 
The reason that I contend the Institution should not attempt 
to interfere with commercial matters is that it is impossible 
for it to do so efficiently. It is of the essence of the successful 
prosecution of commercial interesta that those interests should 
be common and homogeneous, and I have always held most 
strongly that each section should organise its own associa- 
tion for the promotion of such interests so as to bring the 
preagest possible weight to bear by concentrating the whole 
action in one direction. This course was followed at an early 
stage by municipal engineers who formed the Incorporated 
Municipal Electrical Association. Much later there has been 
formed the British Electrical and Allied Manufacturers’ Asao- 
ciation to look after the manufacturing interests. Other assa- 
ciations have been created for other interests which I need 
not enumerate. There can be no question whatever of the 
value that the two Associations I have particularised have 
been to the interests concerned, and this work has been 
accomplished simply and solely because each has been homo- 
geneous and has only sought to serve the interests of the 
particular group of individuals affected. If each section is 
thus benefited, it necessarily follows that the industry as a 
whole is advanced. va 

I believe also that much apprehension arises from the fact 
that the proceedings of the Council are secret. Representa- 
tions have been made from time to time to the effect that 


cle °F 


some account of each Council meeting should be communi- 


cated to members through the Journal, and an attempt has 
been made to publish those portions of the Council minutes 
which it has been thought might be communicated without 
detriment. I am afraid it is impossible effectually to meet 
this demand. Much of the matter which comes before the 
Council is of necessity confidential, and negotiations and com- 
munications take place which i¢ would be impossible to pub- 
lish without causing much mischief and defeating the objects 
in view. In my view the only possible course is for members 
to trust those of their number whom they have elected to the. 
Council, and to believe that they are doing their beat to 
ensure the good of the Institution and watch over the in- 
terests of its members. 

It is an unfortunate fact that a very large number of mem- 
bers abstain from voting at the Council elections. The normal 
proportion. of votes recorded to voting papers sent out 13 
about 25 per cent. Obviously, if members will not take the 
trouble to secure the return of members in whom they have 
confidence, it does not lie with them to find fault later with 
the Council. Personally, I am very fully impressed with the 
need for a thoroughly representative Council, and I should 
like to see some change made in the mode of its election 
which would ensure that each section of the members was 
directly represented thereon in proportion to the numbers in 
that section. For example, I should like to see the important 
groups, such as the telegraph and telephone members, the 
manufacturing members, the municipal members, the com- 
pany supply members, and so on, each vote for their own 
representative or representatives, thus ensuring that those 
representing a specific interest were chosen by the whole 
body of members devoted to that interest. In addition, | 
would have a certain number elected by the whole body of 
members independently of any group representation. There . 
would undoubtedly be difficulties in the way of such a modifi- 


= cation in existing practice, and the matter cannot be dis- 


cussed adequately outside the Council, but I hope that when 
the next revision of the Articles takes place this matter may 
be given very full consideration with a view to making the 
Council as representative as possible in every way. 

Yet another matter which calls for attention is the un- 
doubted feeling thas London members have a decided advan- 
tage over those living outside London and abroad. Not only 
are they thought to get more than the other members, but 
in some quarters there is an idea that there is a tendency 
for them to run the Institution. Every effort has been made 
by the Council in the past to remove any possible grounds 
for this feeling. The creation of the Local Sections, the 
representation on the Council, and the weight given to all 
suggestions received from such Sections have gone far to 
bring members outside London into full touch with the con- 
duct of the Institution. The meetings held locally afford the 
same opportunities to members of meeting one another and 
of discussing Institution papers as are enjoyed by the London 
members; important papers read in London are read also at 
these meetings, in addition to local papers, and there is con- 
siderable activity locally, stronger it is true in some district 
than in others. The introduction of proxy voting, decided 
on last session, goes far also to put all members on an equal 
footing, independently of geographical position. 
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It is of the utmost importance to the well-being of the 
Institution that any feeling of the kind I have mentioned 
should be wiped out. I think it would be desirable occasion- 
ally to hold a full meeting with President and Council in 
some of the more important centres, such as Manchester, 
Leeds, Birmingham, Newcastle, and possibly Glasgow. Not 
only would such a course quicken the interest of the members 
resident in the district, but it would serve the independent 
purpose of making the Institution better known to those out- 
side the profession. 

Turning now to London itself, we may well inquire 
whether the Institution is doing all that it can for the ad- 
vancement of its legitimate objects. Many members think 
that it is not, and I am afraid there is some ground for their 
doubts. This year we are peculiarly handicapped through the 
commendeering of our building by the Government. I have 
often felt that the large sums of money invested in the fine 
building that we possess on the Embankment have not 
brought in the return in usefulness that they should. The 
load factor of the building is painfully low. It is true that 
the lecture theatre is often lent to other societies, butghow 
often is it filled by the members of the Institution? For 
what proportion of the members is the common roon a place 
of rendezvous? And how many members ever enter the 
dibrary or avail themselves of the magnificent collection of 
books therein? When one sees the extraordinary success of 
such an institution as the Manchester Engineers’ Club in 
bringing together so many different kinds of people interested 
In engineering and in initiating useful schemes for the good 
of the industry, one cannot help asking oneself why it Is 
that something of the sort cannot be done, and done on a 
far larger scale by the Institution. It is true that Manchester 
18 an altogether exceptional centre, but there is a great num- 
ber of electrical engineers within a very moderate radius of. 
Charing Cross, and if only the right scheme could be hit 
upon I am convinced that the Institution could be made an 
active centre of everything electrical. Even country members 
are often in London, and they would soon flock to the Institu- 
tion if they knew they would meet there the men they want 
to 806. 

There seems to be something about the ordinary formal 
meetings which is found to be forbidding in some ways to 
many members, more especially to the younger ones, and 
there is a want of the sociability and willingness to take part 
in the discussions which one finds in most of the local 
centres. Now that meetings have to be held at 6 p.n., I 
should like to see arrangements made for the meeting to be 
followed by an inexpensive dinner. This would suit the 
convenience of many members living out of town, and it 
would unquestionably promote acquaintanceship between 
members and greater familiarity among them. 

Then, again, I think short informal meetings, at which 
points of difficulty or special and immediate interest could 
be discussed in a more or less conversational manner, would 
be of great utility. Such meetings would encourage the 
younger members to come forward. Many who, though pos- 
sessing valuable knowledge and ideas, are too diffident to 
write papers or join in formal discussions, would take part 
in proceedings of this kind, and while adding to the useful- 
nessa of the meeting would be encouraged, once the.ice were 
broken, to join in the ordinary meetings. I am confident 
that the progress of the Institution will be greatly helped by 
interesting the younger members in its doings, and every 
possible means should be taken to effect this end. 

It would be of extreme value if the Institution were to 
arrange for a series of lectures on special subjects by experts 
in those subjects setting forth what has been accomplished in 
the particular branch concerned, and giving a general idea 
of the present position of knowledge. For example, electric 
furnaces have developed to an extraordinary extent during 
the last few. years; electrical theory has undergone many 
modifications and much development; a practically new field 
in electrical cultivation is being opened up, and many other 
examples will suggest themselves. 

Again, I should like to see something done with a view to 
interesting the enormous army of men not quelified to be- 
come members in any grade of the Institution, but on whoin 
much of the welfare of the industry depends. I refer to the 
workmen class. It should be possible to awaken in there 
men, many of whom are exceedingly intelligent, a desire for 
a better knowledge of the principles underlying their work. 
We have seen attempts made by individual firins to promote 
such interest by the holding of examinations and the offering 
of prizes; surely if an individual firm can create interest in 
this manner, is should be possible for the Institution to do 
far better. The opportunity could be utilised for educating 
workmen also in the economic questions which are vital to 
the success of the industry. 

The Institution might with advantage come out of its 
shell and cater for the education of the genéral public in 
electrical matters. Popular lectures on the lines so success- 
fully followed by the Society of Arts and the Royal Institution 


would do much to spread an elementary knowledge of elec- - 


trical subjects, and to make the public realise the advantages 
of electrical appliances. JTectures which gave solid facts to 
individuals of ordinary common. sense would, I believe, do 
far mare to promote the objects sought by so-called ‘‘ pub- 
licity campeigns'’ than any amount of exaggerated state- 
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, several important groups. 


ments, or of posters and illustrations, imagined by their 
authors to be humorous or arresting. 

This branch of the work might be supplemented by a care- 
fully organised permanent exhibition of electrical appliances, 
these being constantly changed, and demonstrations of new 
apparatus arranged for. It ought to be a well-understood 
thing that if any new useful electrical invention is brought 
out it can be seen at the Institution as a matter of course, 
and an explanation of its action be forthcoming. 

From time to time conversaziones might be held on the 
lines of those given by thé Royal Society for many years 
past. At these, members would bring forward their latest 
achievements and give demonstrations of their discoveries. 

Such a programme would involve an enormous amount of 
work, but the Institution can only effect useful resulta by 
work, and unless we put the energy in we shall most certainly 
fail to get anything out. 

Much more ought to be done in the direction of research. 
A useful beginning has been made, but there is a practically 
limitless field to be covered. Speaking from a very intimate 
experience of the work, I am of opinion that it cannot be 
looked after adequately if it be dependent solely upon the 
efforts 6f overworked members of Council, who can only give 
portions of their time spasmodically to the work. The Insti- 
tution ought to have one or more well-paid men of the highest 
scientific attainments, to look after technical questions such 
as research, and the organisation of the various fields ot 
activity which I have indicated. 


THE INSTITUTION RECONSTITUTED. 


I have spoken so far of what might be done by the Insti- 
tution under its existing constitution, but it is seriously and 
unnecessarily handicapped by being constituted under the 
Companies’ Acts. I am ambitious for the Institution; I want 
to see it occupying its proper place in the life of the nation 
and in the enjoyment of a Royal Charter, which shall confer 
on it those powers which alone can enable it to take effectual 
action for the good of its members and of the general public 
whoin they serve. l 

It is a matter of common knowledge that the electrical 
industry has suffered severely in the past from ill-advised 
legislation, but it is not, perhaps, so widely recognised that 
it has been seriously hampered by the absence of mandatory 
powers appertaining to any body within the professiòn. The 
feeling is widespread that compliance with some standard 
of education, training, and experience should be enforced 
before a man is allowed to call himself an electrical engineer, 
and that adherence to certain standards of professional con- 
duct should be a necessary condition of his continuing to 
practise; at present anyone can call himself an electrical 
engineer, and no one has the right to object. 

The position in regard to the promulgation of rules regulat- 
ing electrical practice in essential particulars is most unsatis- 
factory. The Institution has drawn up such rules, but cas 
give them no mandatory force, with the result that those 
contractors who recognise their necessity and value, and whe 
wish to support the Institution loyally, are placed at a 
serious and unfair disadvantage in competing with less 
scrupulous firms who flout the rules, knowing that they can 
do so with impunity. Bad work is thus put in to the detri- 
ment alike of the sound contractor and the public, while the 
reputation of the industry suffers and its progresa is retarded. 

Most engineers are agreéd as to the imperative necessity 
of standardising practice in regard to manufacture, both as 
regards the rating of machinery and the interchangeability of 
parts of articles in common use, but although an immense 
amount of work has been done in preparing such standards, 
no power whatever exists to enforce them, and in the absence 
of compulsion, which would put all manufacturers on an 
equal footing, firms who would gladly comply with the re- 
quirements hesitate’ to incur the expenditure necessary to 
bring their practice into line with them, while others, taking 
a narrow and short-sighted view, deliberately refuse to adopt. 
them. - The result is that the cost of manufacture is unneces- 
sarily high, and users suffer inconvenience from the diversity 
of practice, the spread of the use of electrical appliances being 
retarded in consequence. 

The absence of any authority which has the power to say 
whether a given article conforms with certain regulations or 
standards, or attains some specified degree of excellence, is 
a serious impediment to trade, especially to British trade 
abroad, which is perhaps somewhat imperfectly realised. I 
shall enlarge on this later. 

The medical and legal professions already have the power 
to regulate the admission of new members to their ranks, 
and to expel those unworthy to continue in them, and there 
can be no inherent reason why the engineers, on whom 
depend the lives of countless thousands of the general public, 
should be denied similar powers. . Mt ik eet 

I am aware that there are serious difficulties in giving effect 
to the views I have enunciated. In the first place, electrical 
engineers, though they touch at one point or another the 
work of almost every other class of engineer, are but one of 
It is difficult for one section of 
engineers to obtain powers not sought by other sections, and 
unquestionably our efforts ought first to be devoted to carry- 
ing with us those other bodies, such as the Institution of 
Mechanical Engineers, the Institution of Naval Architects, 


480 


THE ELECTRICAL REVIEW. [Vol. 81. No. 2,086, Novempes 16, 1917, 


and more especially that mother of institutions, the Institu- 
tion of Civil Engineers, to which we, as an Institution, owe 
so much. If our efforts to promote this joint action fail, then 
we must still try what we can do on our own account, but 
concerted action must unquestionably give the best results. 
Engineering in the widest sense would then be placed on the 
same footing as other professions, and be similarly recognised 
by Government. The powers and privileges granted would 
be delegated to, and exercised by, the several Institutions for 
the branches which they respectively represent. 

Electrical differs from all other kinds of engineering in 
the extraordinary variety of the operations included in the 
general term. We have professional men, large manufactur- 
ing firms, municipal engineers, manufacturers of heavy plant, 
makers of telegraphic and telephone apparatus and instru- 
ment makers, electrochemists and makers of batteries. New 
branches of work are daily opening up, such as electric fur- 
naces which trench on the great steel industry, and electro- 
culture, at which point we touch farming. 

No other Institution has so many and such varied interests 
to represent, nor has any other profession need for anything 
approaching the elasticity as to the qualifications to be de- 
manded of those entering its ranks as our own. It is for 
these reasons, probably, in large measure that the present 
unsatisfactory state of affairs has arisen, but the difficulty of 
the problem only makes its solution the more imperative. 

Owing to the importance of certain sections, influential 
bodies outside the Institution have grown up. It is eminently 
nght and proper that they should be formed to look after 
those members who have common material interests. It is, 
however, equally important that there should be no over- 
lapping, and that they should confine themselves to those 
branches of work which the Institution cannot do so effici- 
ently as they. I deprecate most strongly anything in the 
nature of rivalry. The ideal that I look forward to is a strong 
Institution, endowed with a Royal Charter, recognised as the 
embodiment of the whole industry as far as those outside it 
are concerned, invested with full powers as to the educa- 
tional qualifications to be possessed by all grades of workers 
in the profession and industry from the highest to the lowest, 
and effecting under its egis the federation of all other associa- 
ated connected with the multifarious branches of electrical 
work. 

We cannot expect more than one body to be recognised 
by the Government and the public as standing for the elec- 
trical industry, and it is vital to all concerned that such 
recognition should be bestowed on an association that is truly 
representative of the entire industry, and that has the maxi- 
mum weight of authority and numbers behind it; this the 
Institution would possess if constituted and worked on the 
lines I have indicated. 

A beginning should be made at once, and I see no reason, 
if all will pull whole-heartedly and lovally together, why the 
ideal should not be realised. Most of the members of other 
electrical associations are already members of our Institu- 
tion, many of them active ones, and if they were satisfied that 
we were in a position authoritatively and effectually to help 
their respective organisations thére can be little doubt that 
they would support the federation I suggest, and work un- 
reservedly to assure the Institution occupying the leading 
position that it should, sinking all rivalry if such rivalry 
exists. . 

Broadly, my view is that each section should have its own 
association to look after its commercial interests, such 'asso- 
ciations being formed if not already existent for a particular 
branch, and that each should be represented directly in 
appropriate proportions on the Institution's Governing Body. 
The Institution to be given a definite status by the Govern- 
ment, and recognised as the only body representing electrical 
engineering; the Institution to control entry into the profes- 
sion, and all regulations on electrical matters to be issued at 
its instigation, or in-accordance with its advice. Grants in 
-aid of research or other national purposes to be entrusted to 
the Institution for administration. 

It may be argued that the Institution, even though modified 
in its constitution in the manner suggested, would still have 
the difficulties I emphasised earlier in my address in regard 
to the discordant commercial interests of different sections 
of its members. To some extent this is probably true, but 
its authoritative position would enable it to compose many 
differences which it is now powerless to influence, and m 
very few cases would it be found necessary for any special 
Association to take independent action; but in the last. resort 
this could be allowed without detriment to the scheme. 


(To be continued.) 
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The Metric System.—The Education Committee of 
the London County Council has had under consideration the follow- 
ing resolution passed by the Central Consultative Committee of 
Head Masters :——" That the time is now ripe for the compulsory 
introduction of the metric system.” and recommends “That the 


Council is of opinion, on educational grounds, that the time has 


arrived for the compulsory introduction of the metric system. and 
that a communication to this effect be conveyed to H.M. Govern- 
ment.” 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. Tuompsom & Co., 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and B acford. 


15,722. * Holders or fittings for electrodes of electric furnaces.” P. Faw- 
cett & J. R. Hoye. October 29th. 


15,736. ** High-tension distributors for ignition in multi-cylinder interna!- 


combustion engines.” Akt. Ges. Brown, Boveri st Cig. October 29th. 
(Germany, Novembc: 6th, 1916.) 
15,741. “ Electric pocket-lamp.””) Comp. Tnoesus E.G. October 28th. 


(Switzerland, October 28th, 1916.) 
15,745. *" Electric furnaces for melting metals.” 
menti Biak-Ing. A. Pouchain). October 29th. 


15,774. “ Electric arc lamps.” A. E. Ancoto & A. H. Raumo. October 


A. G. BroxHam (Stabili- 


th. 
15,777. “ Electric switches.” J. C. Wittcocxs. October Mth. 


15,779. “ Locking device for electric lamps.” W. & T. Avery & F. C. G. 
Hur. October 30th, 


15,810. ** Telephone systems.” R. L. Murray. October 30th. 


15,815. “ Electric accumulators.” CHLORIDe EvectkicaL Storacs Co. axon 
H. DEAN. October 30th. 


15,821. “ Test sheath joint for electric cables.” C. J. Beaver & E. A. 
CLAREMONT. October 3th. ' 


15.837. *“ Electrical transformers.” F. E. Berry. October 30th. 


15,844. “ Radio-telegraphy or telephony.” Soc. Francaise Ranio-ELsc- 
TkIgte. October 30th. (France, October 30th, 1916.) 


15,546. “ High-frequency alternators." | Soc. Francaise Rabio-Erectrigte n. 
October 30th. (France, October 30th, 1916.) 


15,849. “ Electric torch case."" R. E. H. Fiercuer. October Sist. 


15,883. “ Gas burners and electric lights." F. J. Gourp & F. S. Star. 
October 3lst. 


15,888. " Electrodes for electric arc welding.” E. Lancur. October 
3lst. 
15,897. “ Electrical storage batteries or accumulators.” I. E. KonLusyer. 


October 31st. 


15,901. ‘‘ Holder for electric lamp shades and lamps." T. H. A. Brows. 
October 31st. 


15,927. ‘‘ Electric gas-lighter."". M. Compare & E. Pizzi. 
15,930. ‘* Sparking-plugs."" C. Bryan. November Ist. 
15,970. “ Electric plug. E. H. Kesey? November 2nd. 


> 15,978. “ Dynamo-clectrice machinery.” ELEKCTROMOTORS, LTD., E. GRrrex- 
HALGH & B. Loncsottom. November 2nd. 


15,992, “ Incandescent electric lamps. R. Butter. November 2nd. 
16,008. “ Telephone control systems.” M. Toccmo. November 2nd. 
16,017. ‘* Heating electrode.” G. BerLaviti. November 2nd. 

16,021 ‘Sound detectors.” WestEkN ELectric Co. November 2nd. 
16,024. “ Telephone transmitters... S. G. bown. November Ì2nd. 

16,039. *“ Means for completing an electric circuit, specially applicable to 
alarm clocks.” H. O. FarneiL & A. Warb. November 3rd. 

16,053. “ Electrical resistance material elements.” C. G. Nossas & FALKIRK 
Iron Co. November 3rd. 
à 16,054. ‘ Electric heater.” Farkirk Iron Co. & C. G. Nosss. November 
rd. 

16,072. ‘Indicating condition of steel, iron, etc., magnetisable metal dur- 
ing heat treatment.” E. P. BarfieLD. November 3rd. 

16,074. “ Prismatic glassware for illuminating purposes.” 
Lro. (Holophane Glass Co.). November 3rd. 


November isr. 


HoLoruasi, 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. - 


1916. 


12,782. Te.ernong Systems. Western Electric Co. & A. E. Reinke. Sev- 
tember 9th, 1916. (110,177.) 


14,521. Exectrica. Commutators. W. R. Sykes fnterlocking Signal Co 
and R. W. Tarrant. October 12th, 1916. (110,192.) 

14,522. Exvectrican Commutators. W. R. Sykes Interlocking Signal Co. 
and R. W. Tarrant. October 12th, 1916, (110,193.) 

14,768. Separators FoR E cectric Batteries. G. Oldham. 
1916. (110,204.) 

14,842. ELECTRICAL APPARATUS CONTROLLED FROM A DISTANCE. Metropolitan 
Carriage, Wagon & Finance Co., W. G. Wilson, W. A. Tritton & D. K. 
Morris. October 19th, 1916. (110,207.) 

15,252. Process or Metnop oF Unitinc Srmicar or DIsSiniILaR Matas or 
Aucoys By Exvectric Wecpinc. H. L. T. Wolfe. October 26th, 1916. (110,214.> 

16,749. Brakes ON Exectric TRAMCARS AND LIKE Venicres. R. H. Wilkin- 
son & W. H. Turner. November 22nd, 1916. (110,231.) 

16.760. DyNaMo-ELECTRIC MACHINES, PARTICULARLY ADAPTED FOR STARTING AND 
LicitinGc Systems. A. E. White (U.S. Light & Heat Corporation). Novem- 
ber 22nd, 1916.  (110,232.) 

17,072. Recucatinc DEVICES FOR INTERNAL-COMBUSTION ENGINES COUTLER 
WITH DYNAMO-ELECTRIC Macuines. Soc. Auxiliare des Tramways & Chemins 
de Fers Soc. Anon. November 29th, 1915, (102,501. 

17,993. COLLECTION OF CURRENTS FROM OVEKHEAD OR OTHER CONDUCTORS. 
C. C. Henkes. June 12th, 1917. (110,244.) ` 

18,049. Evectric Swircenss. M. J. Railing. December l5th, 1916. (110,345) 

18,095. Exvecrric Motor CoxnrroL Systems. British Thomson-Houston Co. 
(General Electric Co., U.S.A.) December 16th, 1916.  (110,246.) 

18,193. Protective Devices ror Excectric Circus. British Thomecn- 
Houston Co. (General Electric Co., U.S.A.) December 19th, 1916. (110,247 >» 


18,287. APPARATUS FOR THE ELECTRO-DEPOSITION OF Metacs. F. R. Tubbs. 
December 21st, 1916. (110,248.) 


October 17th, 


1917. 


872. Evectric CONNECTING DEVICES FOR USE IN INTERNAL-COMBUSTRON 
Encmes. J. Zeitlin. January 17th, 1917." (11@,255.) 

1,062. SWITCHING Aptaratus FOR Evectric TRANSFORMERS. W. J. Howad 
and A. Reyrolle & Co. January 22nd, 1917. (110,259.) 

1.575. CONTACT-BREAKER [DEVICES FOR THE IGNITION MECHANISM OF InTERNA&- 
comBusTION Enoines. Villiers Engineering Co., G. Funck & F. H. Farrer. 
January 31st, 1917. (110,266.) 

1,764. DyxamĮmo-gLecTRIC Macnines, P. A. H. Mossay. February 3rd, 19 
(110,269. - 

Po nese Motor Controt Systems. Igranie Electric Ço. (Cutie: 
Hamme: Manufacturing Co., U.S.A.) May 3rd, 1917. (110,311.) 


9,267. DyNamo-gLectric Genrrators. V. Crabb. June 28th, 1917. (110,26 


10,575. Circuit Interrurtmc Devices. British Westinghouse Electric ar 
Manufacturing Co. (Westinghouse Electric & Manufacturing Co., USA. 
July 23rd, 1917. (110,382.) 
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SALARIES AND WAGES IN 
TRICITY SUPPLY. 


ELEC- 


Ix common with the rest of humanity, the central- 
station man, whether he claim the title of ‘‘ engi- 
neer” or that of “ employé,’ is subject to the 
great primal law of Nature—-the law of self-pre- 
He may have no undue craving for gold 
and silver; in normal times he may even be fairly 
content with his lot (though we have grave doubts 
with regard to such a phenomenon); but the fact ° 
remains that, as society is organised, an adequate 
supply of money is essential to his existence, not 
by virtue of its own intrinsic properties, but because 
it enables him to satisfy his physical needs. If in 
time of peace he had barely sufficient money to 
cover his requirements, it is clfar that when the 
purchasing power of money has fallen by 50 per 
cent. he has an unquestionable right to a substantial 
increase in the nominal value of his payment, in 
order to bring its actual value up to a reasonable 
amount. 

The fact is recognised by the Government, which 
has intervened in many industries of national im- 
portance at the instance of the Trade Unions con- 
cerned and awarded to the workers increased wages; 
in Other cases the Trade Unions, without Govern- 
ment aid, have obtained advances for their mem- 
bers; but in the case of electricity supply the condi- 
tions are altogether exceptional, for there exists no 
body which can fairly claim to be representative of 
the whole of the interests concerned, and to be autho- 
rised to act on their behalf. Moreover, the grada- 
tion of rawk in electricity supply from operative to 
executive and administrative posts is so gradual 
and continuous that, while it is impossible to bring 
all the members together in one society, it:is ex- 
ceedingly difficult to find a line of demarcation. 
Hence it is that a conflict, or at least a competition, 
has arisen between two societies, the Association of 
Electrical Station Engineers and the Electrical 
Trades Union, each of which claims the right to 
represent the central-station man and to act on his 
behalf. During recent weeks we have allowed both 
parties to set forth their claims and views in our 
‘Correspondence ” columns, in order that readers 
may be enabled to appraise their ‘respective merits 
and capabilities, and in the hope that eventually 
means may be found to reconcile their differences 
and arrive at a satisfactory solution of the problem 
—the essence of which, as stated above, is to im- 
prove the conditions obtaining in the service of 
electricity supply. 

In this issue will be found the report of a meeting 
of senior technical officers, and a letter from a 
“ Chief Assistant,” which, in our opinion, indicates 
that the solution is near at hand. We commend 
them both to the attention of readers interested in 
this subject, and we set forth below our own views 
on the matter. 

In the first place, we regard the settlement of this 
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question as a matter of urgent importance; con- 
troversy is out of place—co-operation and agree- 
ment are essential, and some sacrifice of individual 
predilections is therefore indispensable, lest all 
should suffer. Secondly, we hold that no one 
society can possibly answer all thé requirements. 
From the very commencement, the Association of 
Electrical Station Engineers has been handicapped 
by the existence of two parties within its ranks, 
with essentially different views and policies, and 
while this condition obtains it cannot possibly attain: 
its aims. Reconstitution appears to be the only 
course that affords any prospect of success, and for 
this reason we welcome the movement that was set 
on foot at the meeting of senior technical officials 
of the London area at Hammersmith last week. 
The instruction to the Provisional Gommittee to 
invite the chief engineers of London undertakings 
to appoint representatives to meet the commitfee is 
particularly commendable; their assistance and sup- 
port are indispensable to the attainment of the de- 
sired result. 

In this connection, the suggestion of “Chief 
Assistant ’’’ is interesting—namely, that the chiefs 
themselves should take action towards forming a 
comprehensive association embracing all profes- 
sional electricity supply engineers, whether attached 
to company or municipal undertakings, throughout 
the country, for the express purpose of promoting 
the interests of the members in all degrees. Mr. 
Wordingham, in his presidential address, pointed 
out the advantages derived from the formation of 
such associations, and would no doubt support the 
movement. The Institution of Electrical: Engineers 
obviously will take no action tending towards the 
desired result; it rests, therefore, with the central- 
station men themselves to act. Their cause is un- . 
doubtedly just, their grievances are clamant, and " 
they urgently need a representative body to look 
after their interests. 

So far we have only incidentally referred to the 
non-professional employes, the reason being that 
‘they are in far better case than the professional 
men. -Their needs and methods differ from those 
of the professional engineers; they prefer trade- 
union methods, and already several such unions 
exist for membership ‘of which they are eligible, , 
and: which would welcome them. C/ficun à son 
gout; those who fall within the ‘‘ No Man’s Land.” 
as ‘“‘Chief Assistant ’’ suggests, could join which- 
and which would welcome them. 

There is undoubtedly room in central-station ser- 
vice for both types of society, and there should be 
no question of rivalry, still less of friction, between 
them. It is true that there exists as sort of ‘‘ No 
Man’s Land ”? to which both sides may lay claim 
with more or less justification, but, as ‘‘ Chief 
Assistant ’? remarks, it should be possible to arrive 
at an agreement on this point, based upon definite 
qualifications. 

The standing of any such society, be it an associa- 
tion of engineers or a trade union, is necessarily 
dependent in a very large measure upon the char- 
acter and ability of its individual members, and we 
` would earnestly commend this fact to the attention 
of the organisers; if they desire to secure for their 
society an unblemished reputation, it is essential 
that they shall specify appropriate standards of edu- 
cation, character, and technical attainments which 
must be complied with by all aspirants to member- 
ship. If they open the door too widely to all 
comers, seeking only to increase their numbers and 
their income from subscriptions, they will inevitably 
enrol some members who will fail to do them credit. 
and will lower not only their reputation, but also 
their influence and efficiency.’ 

With regard to the main question, so far as it 
affects the members af trade unions, it will be re- 
membered that in September last the Associated 


nite) power station, the generating station for wor: 


_ being carried out by the A.E.G. 


Municipal Electrical Engineers (Greater London) 
took steps towards arriving at some measure of re- 
form and uniformity throughout the London area. 
We commented upon this matter at some length in 
our issue of September 28th, but since then we have 
heard no more of it. We trust, however, that pro- 
gress is being made, and that the conclusions 
arrived at may include some form of classification 
which will help towards the settlement of the dis- 
pute between the E.T.U. and the A.E.S.E. 


IT is reported from Berlin that the 


Electricity Imperial Coal Commissioner issued 
Supply = an order on November 2nd placing 
Restrictions an immediate restriction on the con- 


in Germany. sumption of electrical energy both 


in the case of customers of electric 
supply undertakings and in that of those firms or 
persons who possess their own generatmg plant. 
The restriction of the consumption is general, and 
also applies to establishmeffts engaged or war work. 
The consumption is limited to 80 per cent. of that 
which prevailed in the corresponding month in 1916, 
although another period for the calculation may be 
accepted as the basis in special cases. If the meters 
are read on days other than the first day of the 
month, the hitherto existing reading times are to 
be adopted for the determination of the limitation. 
The Commissioner reserves the right of curtailing 
the consumption by more than 20 per cent. in parti- 
cular cases. A preferential treatment can be meted 
out in respect of establishments on war work in 
exceptional cases. : | 

It is held to be of special importance that con- 
sumers who have already curtailed their consump- 
tion may claim special consideration in connection 
with the new regulations. Corisumers on a smal! 
scale are exempt from the restrictions, provided that 
their individual use does not exceed 250 Kw.-hour: 
per annum, but the communal authorities are per- 
mitted to fix a lower limit. ‘New connections ani 
extensions of existing connections can only be made 
on obtaining special consent, which will only be 
granted in urgent cases. The order provides fo: 
the appointment of honorary advisers, who will ce 
operate with the War Board departments and tte 
municipal authorities, who must at once come tq 2° 
agreement with the advisers concerning the limite 
tions and the best method of arranging the distnb:- 
tion of energy, particularly among small consumer: 

It is stipulated. that consumers who receive 2 
supply from an undertaking must pay an increas 
of 6d. per kw.-hour for every Kw.-hour used in ex 
cess of the fixed limit. If, despite special warnis: 
consumers do not restrict their consumption 1 
the prescribed manner, they will be liable to i 
prisonment for a period Of up to one, year, ora fr? 
of up to £500, or to one of these penalties. Simi: 
regulations have been made in regard to the lim 
tion of the use of coal gas. — 

As bearing upon the above question of effectir: 
economy in the use of coal, it is stated that a da. 
supply of 60 trucks of coal will shortly be saved «: 
connection with the electric lighting of Berlin, i 
means of a scheme which is expected to be bronz! 
into operation in January provided that the weath" 
in the winter ts not unfavourable for the complet: 
of the work. This refers to the execution of 1 
scheme which. was brought forward prior to t? 
war, for the erection of an overhead high-pressu* 
transmission line between Wittenberg and Bed . 
which will now be fed by the Zschornewitz-Piester 
line, which is supplied from the Zschornewitz (!. 


for the fixation of nitrogen. ‘The overhead line 
said to be made of aluminium-covered iron, and ` 
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ABBOTT “INSULATING CLOTHS.. 


On Thursday last, through the courtesy of Messrs. Abbott, 
Anderson & Abbott, Ltd., of Limehouse, E., and’ Harpenden, 
whose connection with the oilskin agd waterproof clothing 
` trade goes back, we understand, to Qhimean times, we were 
enabled to visit the Harpenden works of the firm, with a 


view to inspecting the modern installation which they have ` 


provided for the manufacture of the “ Abbott” insulating 
cloths—a branch of business which the firm originally 
entered in 1902. | 

It will, of course, be within the knowledge of our readers 
that prior tə the outbreak of war we were, in a large 


CUTTING AND SEWING FABRIC. 


measure, dependent on American and Continental makers 
for impregnated fabrics suitable for electrical insulation, 
and our own Customs returns bore witness to the fact that 
quite a considerable import business had sprung up in these 
goods, of which, according to available statistics, 1} million 
yards were received annually in this country—though 
whether that amount was used here does not appear so 
certain. 

In any case, Messrs. Abbott can meet requirements up to 
three-quarters of a million yards per annum in their present 
buildings, and with the space available could easily double 
this output if the trade required it. At the outset the pro- 
blem confronting the firm presented difficulties of both a 


INSPECTING FINISHED INSULATING CLOTH. 


technical and economic character; it was, for instance,’ 


difficult to obtain the right kind of cloth for treatment, and 
the proper varnish for impregnating it ; the design of the 
necessary machinery was also a matter for much thought 
and ingenuity. | 

However, these difficulties were surmounted by Messrs. 
Abbott, and, in spite of the keen competition of imported 
material, they had a steadily increasing business up to 1916, 
when the whole of their Harpenden works was, unfortunately, 


IMPREGNATING HOUSE. 


destroyed by fire. The works have, however, despite the 
war, been rebuilt on up-to-date lines, and it was this modern 
plant that the members of the electrical Press were allowed 
to view last week. Specially woven cambric and silk are 
employed, and the first operation isthat of cutting and re-stitch- 
ing the pieces, so as to secure a diagonal lay of the warp and 
weft ; the pieces then pass to the impregnating machines, four 
of which are installed in a special ferro-concrete structure 
several stories high, while space for two additional machines 
is available. 

Without going into details, we may say that the fabric, 
after impregnation in the tanks situated in the lower portion - 
of the building, is dried by passing it through a steam 
heated atmosphere, which is maintained 
in special chimney structures extending » 
to the top of the building. The 
machine allows of successive impregna- 
tions of the same material, when desired. 
The material is then examined, measured - 
and cut to the required lengths, or into 
tape ; for shipping purposes, the ends of 
the rolls are impregnated with paraffin 
wax. 7 
The linen fabric is supplied in thick- 
nesses of 5 to 15 mils, and the silk in 4 
to ,6-mil thicknesses: both the trans- - 
parent yellow and black insulations are - 
supplied, in widths up to 38 in. and 
lengths of 100 yards or less. | 

We understand that authoritative tests. . 
on a 10-mil sample showed a maximum 
disruptive voltage of 11,000 volts and a 
minimum of 8,900 volts; moreover, 
Messrs. Abbott claim that their product is superior to the 
grades imported hitherto. T 

In conclusion, we need not emphasise fhe necessity of~ 
having a “self-contained” electrical industry in this. 
country, especially at a time like the present. Varnished 
fabrics and tapes are essential for the heavy electrical 
machinery industry and varnished silks for the magneto and 


INSULATING TAPE CUTTING MACHINE. 


instrument trade, and it is to be hoped that Messrs. Abbott, 
Anderson & Abbott’s enterprise in this direction will be 
appreciated by electrical men, not only at the moment, but. 
in the more strenuous commercial times that lie ahead. 


The Whitley Report.—Mr. F. Huth Jackson, presidipg- 
last week at a meeting of the National Alliance of Employers and 
Employed, said, according to the 7imes, that Mr. G. H. Roberts 
had declared that it was the intention of the Government to- 
appoint a Parliamentary Committee, of which Mr. Whitley would 
be chairman, to consist of three members from each party of the. 
House of Commons, which, in consultation with the National 
Alliance, the Industrial League, and other similar bodies, would 
consider the best means by which the recommendations of the- 
Whitley Report should be carried into effect. 
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'THE SALARIES OF CENTRAL-STATION 
OFFICIALS. 


By G. W. STUBBINGS. 


ALTHOUGH the bulk of the discussion regarding the sub- 
ject of this article has referred to the salaries of charge 
engineers and switchboard attendants, there is little doubt 
that acute dissatisfaction is generally felt by all the members 


of the technical staff. A brief study of a list of the salaries 
paid in the principal London undertakings will convince any- 
body that something is wrong, and this is confirmed by the 
sense of grievance felt by most technical officials, it being 
fair to state that such officials are of a class not accustomed 
to grumble without sufficient cause. It is but to state a 
truism to say that criticism, to be useful, should be con- 
structive, and it is the writer’s belief that it is largely due 
to the fact that central-station officials have never proposed 
any rational scheme by which their salaries should be 
determined, and on the observance of which they could 
insist, that’ so little has been done. The difficulties in 
devising such a scheme are very great, both on account 
of the diversity in the sizes of the various undertakings, 


-and on account of the difference in the responsibilities 


and scope of the work of officials in undertakings of com- 
parable size having the same official title. | 

In the case of workmen it is not a difficult matter to fix 
on an equitable wage. A wireman, for instance, does very 
much the same work whether he be employed on an under- 
taking having an output of one or a hundred million units 
per annum. The responsibilities of the supervisory staff 
will vary.with the output, and, further, the difference in 
the meaning attaching to some titles in various under- 
takings introduces a further complication. This difference 
is most marked in the case of the distribution sections of elec- 
tricity undertakings. A comparison of the outputs of two 
andertakings, A and B, will give no certain indication of 
the duties and responsibilities of the two mains super- 
intendents. At A this official may be nothing more than a 
mains foreman, the more difficult work being looked after 
by the chief assistant ; while at B the mains superintendent, 


- besides having complete charge of the mains, may be also 


responsible for the testing, public lighting, and tramways 
overhead sections. The 
rational basis for the calculation of salaries is by no means 
easy. 

The first principle to be suggested in this attempt to 
solve the problem, 1s that a man’s salary should bear some 
definite relationship to his responsibilities, This is incon- 
trovertible. The simplest application of this principle 
would be a rule by which the salary would be directly pro- 
portional to the responsibility. This is hardly equitable, as 
placing the small man at a greut disadvantage. The second 
principle that occurs to the writer will obviate this defect. 
This principle may be briefly described as thatof a minimum 
salary which represents a return for a man’s general training 
and fitness, apart from his responsibilities. The algebraical 
expression for the salary attaching to a particular post will 
now be: of the form—y = a + bz, y being the salary, 
z the responsibility, « the minimum wage, and 6 a constant 
to be decided upon. : : 

The constant a should be equal to an amount sufficient to 
cover the bare necessities of living, as most people will con- 
cede that a man who is working is, by reason of his working, 
entitled to this. It is worthy of discussion as to whether 
this constant should be different in the case of a married 
man from that of one who is single. 

The term z, representing responsibility, is a difficult one 
to fix. It must obviously be represented by some easily. 
determinable quantity. Such quantity will, however, be 
different for each official. For the works: superintendent 
the plant capacity is a good indication of the scope of 
responsibility ; but this would be almost irrelevant in the 
case of the chief clerk, when the number of consumers 
would be a fitting criterion. The variable part of the 
formula will, in the case of the mains engineer, include a 


‘number of terms according to his responsibilities ; one, for 
example, for his mains work, another for public lighting- 


problem, then, of devising a 


work, and so on. Mathematically, the complete equation 
will be: y =a + Dbz. T 

The writer suggests the following criteria for deter- 
mining the responsibilities of the various officials. The 
particular number in each case, whether Kw. capacity or 
number of consumers will be z in the formula. 


Works Superintendent ... Plant capacity. 
Charge Engineer... Maximum ‘load. 
Draughtsman Plant capacity. 

Miles of cable. 
Chief Clerk. Number of consumers. 


The value of b would vary according to whether or no the rendering 
and collecting of consumers’ accounts were undertaken by the 


Office. : 
Meter Superintendent Number of meters. 
Commercial] Assistant Population of the area of supply. 
Mains Superintendent Miles of cable. 
Number of meters. 
_ Number of public lampe. 


Miles of overhead tramway equipment 
Only those items applicable to the particular case being included. 
In cases where considerable maing extensions are carried out 
by the mains engineer, he should be paid a percentage on the 
cost of the job. i 
When an undertaking reaches a moderate size the problem 
is complicated by the fact that assistant supervising officials 
are employed. The responsibility of the chief official will 
then largely depend upon the ability of his assistant. A 
man with an assistant who is capable of looking after aav 
section of the work in his absence, has far less worry and 
anxiety than one who has an assistant confident to carry out 
routine work of minor responsibility only. The most 
equitable way out of this difficulty seems to be to calculate 
the total salary to be paid to the department, the formula 
being in this case y = na + br, n being equal to the 
number of officials. Having fixed the total salary, the 
apportionment of the same can be made by the chief 
engineer of the undertaking concerned, who would have an 
intimate knowledge of the capabilities of the officials 
concerned. | 
The matter dealt with in this article is a very difficult 
one, and the writer is well aware that his suggestions may 
be faulty in many respects. As no previous attempt of the 
kind appears to have been made, these suggestions may 
serve as a start. The dissatisfaction of central station 
officials is certainly not without good cause; but all must 
remember that to obtain redress it is not sufficient to be dis- 
satisfied, or even to express dissatisfaction. It is n 
to know with certainty what one requires. A set of require- 
mente calculated on some such rational basis as suggested 
in this article would, in the writer’s opinion, be of 
assistance and carry great weight. It is hoped that the 
scheme outlined above, although hastily considered, may 
assist central station officials in formulating definite 
requirements. 


Ç 
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£100,000,000 a year from State Power.—Speaking at 
the Aldwych Club recently, Mr. H. Wilson-Fox, M.P., hono 
rary secretary of the Empire Resources Development Cow- 
mittee, stated that the National Debt after the war would 
probably amount to £6,000,000,000, necessitating an annual 
revenue of at least £600,000,000. The policy advocated by the 
Empire Resources Development Committee was the develop- 
ment under State auspices of some of the resources and oppor- 
tunities of the Empire, under conditions which would give 
to the State a direct financial interest in the results. The 
wastage in our power supply was almost incredible. Ten 
years ago the Witwatersrand goldfields were equipped with 
the best individual steam-power plants that money could com- 
mand, and coal was available near by at from 2s. 6d. to 5s. 
a ton; yet, by the introduction of a central power system a 
saving of £3,500,000 had been effected in the working of the 
mines themselves; which saving, added to the sum of £500,000 
paid by the Power Co. in dividends and interest on deben- 
tures, meant that on the original outlay of £7,000,000 there 
had been a -total return to all concerned of upwards of 
£4,000,000 per annum, and that without utilising by-products. 

In 1907 the total engine capacity in this country was esti- 
mated at 10,587,870 n.P., of which about 2,500,000 H.P. was 
employed in the production of electrical energy. If a con- 
siderable proportion of this equipment were centralised, and 
care were taken to make a profit from by-products, as well 
as from the sale of power, the State could derive a profit of 
at least £100,000,000 per annum, while considerably reducing 
the cost to the consumer.—Fimancter. 


~ DOMESTIC-. ELECTRIC HEATING 
-,.. PROBLEMS. ) 


v ` 


(Concluded from page 478.) 


Heater Comparisons.—A booklet, published by the Hotpoint Co., 
who are, of course, strong advocates.of the open-coil (or so-called 
* red-hot `) type of heater, contains the results of various tests on 
these and disk-type hot-plates._ 

The company’s Reflex open-type heater (in which a reflector assists 
in concentrating the heat ie bs on the bottom of the utensil), a 
moulded block open-coil type heater and a disk-type -heater. éach 
of 1,000 watts loading, were used, and the curves, fig. 4. “were 
obtained on the basis of raising the temperature of one quart of 
water from 70 to 210° F. starting from cold. l l ow 

These show the superior efficiency of the Reflex heater for short 


boiling periods with averaye utensils ; further tests in comparison. 


with gas gave the following results :— 


Disk. l Gas. 


La Retlex. Block. 
me nee en ee ee ++: | 
Time, | Eff., | Time, Eff., | Time, | Eff., | Time, | Eff., 
Dish— | min. p.c min. p.c. win. p.c. min. | p.c. 


| 
Enamelled | 15'14| 45° | 18°95 363 266 | 387 | 14 [34'2 
Aluminium ' 1612] 42°6 | 20°12 342 © 24°36] 423 


The test was made by raising two quarts of water from 70 to 
210° F. with a covered utensil, starting from cold; the. heater 
capacities were :—Reflex, 1,500 watts; block, 1,500 watts; disk, 
1,000 watts ; and a “standard medium-sized gas burner operated 
with a maximum flame.” i Ba: 

Some independent tests carried out by an Indian contemporary 
on the Reflex heater and a popular fype of English hot-plate are 
of interest. In this case a special block-tin copper-bottomed kettle 
was provided for the hot-plate or disk-type heater, also an 
ordinary enamelled kettle, and both were used on each type of 
heater. The Reflex heater was of 600, and the disk stove of 800 
watts capacity ; the tests were made with one quart of water at an 
gititude of 8,000 ft., where the boiling point is, roughly, 197° F. 

The results were as follows :— l ` 


— ee n Å R —— =- S 


Disk stove. | 


Reflex 
les i 1g eo ae 
g l k 
: se 2di cei, fla be 
he v . wo rey 
g [| ge | Be gE [uate ES | 33i EB 
ge | ERA jg #2 |e È 
i e | -p = fa 
eee a ala ee 
l 0:292 | 131°5: 20°23; 3269/0163 | 137 | iaz 61°02 
; : l 


Starting from cold with enamelled kettle. 
l ' | | Sa 
2 [ozoni | 1355 17°42; 3864: 01874. 134 17°02, 5191 
si | , | 


i 


Starting from cold with disk stove kettle. 


3 loreal 137 | 10°53, Bege OUUU 139 | — | GR'B5 
t i i | l 
Starting from hot with enamelled kettle. : 
i | | | | 
4 01266 137 a 78°55 /0°1796! 136 | 18°97: 54-98 
| ar ` 


Starting from hot with disk stove kettle. 
| | | 
148 @ Current switched off at 148 | | 
191 <Temperature rose to 156 . 
in lo in 1°8 ` | 
-Stored heat test. 
| 
6 | O15 130 23°81 5102; — = — | 
eit 3 i 
t : 
Maximum eficiency. test for disk stove from cold, with kettle 
belonging to disk stove. 


gr 


In test No. 5 the water was raised to a certain temperature 
current being then switched off and the further rise in temperature 
noted till the latter became stationary. Test No. 6 was intended 
to ascertain the maximum cfficiency in use by an experienced per- 
son who could judge when to switch off, so as to economise to the 
practicable limit. — aa , a 

The tests clearly indivate the high efficiency of the Reflex typ: 
of heater for intermittent use, and e2pecially with ordinary utensi!s. 
but where cooking is carried out on a large scale and the range is 
in continuous use, the disk type of heater with its special utensils 
attains a very high efficiency, _ en ah 

Domestic Electric Couking Coxts.—Some data recently published 
by the Ontario Hydro-Electric Power Commission on energy con- 
sumption for domestic cooking, of groups of consumers in Ontario 
towns, is of considerable interest. a hg 

The consumers are divided according tu size of family and the 


monthly energy consumption and bills, both prior to and after the ` 


instaHation of electric cooking are given. 
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For London (Qnt.) data for. 252 families is wivert, and we note 
that the monthly range consumption increases, roughly, in propor- 
tion to size of family from 119 Kw.-hours for two people to 256 
KW.-hours for nine people; algo the monthly range bill similarly 
increases proportionally from $1'15 to $2°38 and the range cost per. 
month per person decreases proportionally from $58 to $26... The 
installed, range capacity varies from: 5'13 to 6'5 Kw. per family. 

. The London (Ont.) tariff is 3 cents per 100 sq. ft. of. foor area 
plus a primary meter rate (3 cents) per Kw.-hour for the first three 
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Fig. 4 - j 
— Reflex. l Block. p Disk. 
Time, | Ef, Time, | Ef, | Time, | Eff., 
Dish —. as min, | pee. | min. | p.c, | min. p.c. 
Enamelled , ... 1056, ANS | L483] 347 F 1775). 290 
Aluminium _... .. | i a2 


460.| 150 | 313 | 160 | 32:3 


KwW.-hours per month per 100 sq. ft. floor area, plus a secondary 
rate (1 cent) for excess consumption. Taking the average of all 
the London (Ont.) cooking consumers, the use of the raffye has 
increased their energy consumption, roughly. five times (39 Kw.- 
hours to 200 Kw.-hours per consumer per month) and thcir elec- 
tricity bills by two and a-half times ($1°09 to $2°67 per month). 

In St. Thomas, where similar rates obtain, averaging all con- 
sumers the monthly consumption per consumer has increased from 
44 KW.-hours to 207 Kw.-hours, and their electricity bills from 
$1°24 to 82°78, while in Windsor, where a higher rate is charged, 
the energy consumption with the range in use is five times as 
great and the bills 2:7 times as great. 


` 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are inrited to-submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufiicient interest, 


Sub-Station for the Co-operative Wholesale Society. 


For the purpose of cofiverting the: 400-volt continuous-current 
supply of the Manchester Corporation to the requirements of its 
central premises and warehouses in Manchester, the Co-operative 
Wholesale Society has laid down a neat and attractive looking 
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FiG. 1.—-THE SUB-STATION OF ..THE CO-OPERATIVE WHOLESALE 
-~ SOCIETY AT. ITS CENTRAL PREMISES, MANCHESTER. - 


aub-station containing the necessary converting machinery and 
distributing switchboard: power from this sub-station is utilised 
for driving lifts, hoists, &c., and for lighting. 

D 
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The contract for the plant was placed with the GENERAL ELECTRIC 
Co.. and includes four 90-Kw. motors for driving existing genera- 
tors, two 63-KWw. motor-generators, and one 47°5-Kw. motor for 
driving an existing generator. These sets run respectively at 
speeds of 410, 600 and 300 R.P.M.. the motors and generators being 
mounted on combination bedplates. | 

The switchboard is arranged in two portions at right angles to 
cach other; one portion devoted to the control of the motor- 
cenerators consists of eight panels. seven for the machines and one 
for the incoming supply. Each panel accommodates the necessary 
apparatus for starting the motors mounted on the lower slab, 
while above are the necéssary vircuit-breakers, ammeters, relays 
and shunt regulating gear. Paralleling voltmeters are carried on 
brackets at the end of the board, while on a pediment on the top 
of the board are mounted an illuminated dial sector pattern am- 
meter and voltmeter. The distribution switchboard comprises 
16 panels, each of which controls six distributing circuits. 
Every panel is composed of two slabs, both carrying the circuit- 
breakers for the respective three circuits. On the upper slab is also 
mounted a sector pattern ammeter with rotary multi-point switch, 
enabling the shunts on each circuit to be connected to the ammeter. 
This switchboard is also provided with a pediment, including a 
sector type ammeter and voltmeter. and a non-magnetic clock. 

The lighting is effected by G.E.C. semi-direct fittings. and the 
sub-station is very neatly laid down and effectively finished. 

The complete equipment was supplied by the General Electric 
Co., Ltd., of Witton, Birmingham, through their local office at 
Victoria Bridge, Manchester. 

Indebtedness is expressed to the Co-operative Wholesale Society, 
Ltd., for permission to take the accompanying illustration, and to 
publish these remarks. 


Husband Oil-Engine Sets. 


Our view, fig. 2, shows one of the new “ valveless ` oil engines 
with cooling water tank, &c., mounted on a truck as portable unit, 
and supplied by Messrs. F. HUSBAND, LTD., of Craven House, 
Kingsway. W.C. 2. The engine is of the two-stroke cycle type. 
and its design. though having special features, is along the simple 
lines associated with that type of engine, the valve gear of the 


See GRA 


Fic. 2.—HUSBAND PORTABLE OIL;ENGINE SET, 


four-cycle type of engine being dispensed with. The engéhce is. how- 
ever, claimed to be much more efficient than the ordinary two-cycle 
engine ; a pos.tive system of lubrication is fitted, and high-tension 
magneto ignition, the magneto being mounted on the governor 
case. The engine is fitted with a flywheel p 
for driving a dynamo, pump, or other machinery. 


New Transformers. 

MESSRS, JOHNSON & PHILLIPS. LTD.. of Charlton. London. S.E.. 
have brought out an ingenious portable testing transformer. pro- 
videi with hoops, as shown in fig. 3, which enable it to be rolled 
along the floor of the workshop or test-room to the place where it 
is to be used. The device may be open (as illustrated) or protected, 
or totally enclosed. and is made in sizes up to 24 K.V.A., and 6,600 
volts, single or three-phase. ; 

Another useful novelty is the application of the transformer 


ey. and is suitable 


principle to the heating of shell bands, as shown in fig. 4. This 
has the advantages that it can be placed in any convenient position, 
heats the rings uniformly and without producing scale or burning 
the bands, is free from smoke, flame, and fumes, and is safe from 


Fic. 3.- J. & P. PORTABLE TESTING TRANSFORMER. 


fire risk. It is easy to manipulate, the arm being vcounterpoised. 
so that it can be raised to slip the band into place; the heating 
takes from 1 to 44 minutes, according to the size of the band. and 


2 i ee a 
lia. 1.—J. & P. SHELL-BAND HEATING TRANSFORMER. 


‘from 200 to 400 bands can be dealt with per day. It is wound for 


any standard frequency and any voltage up to 550 volta. A 
similar type is being developed for heating steel tires and shrink 
rings generally. 


A New High-Frequency Induction Furnace. 


An interesting development in small electric furnaces has been 
made by Dr. E. F. NORTHRUP, of Princeton University, in conjunc- 
tion with the PynoLECTRIC INSTRUMENT Co., of Trenton. N.J.. and 


under the direction of the Ajax Metal Co., of Philadelphia 


Pa. 

The furnace uses oscillatory currents for the generation of heat. 
By the use of a highly effective induction, currents can be set up 
in the containing crucible in the case of a non-conducting melt, or 
in the melt itself, if the same has sufficient conductance. It is 
possible to raise the temperature of a melt in a crucible until its 
resistance becomes low enough to permit the generation of heat ir 
the substance itself (as in the case of melting glass). after whict 
the temperature producible is limited only by the durability of th» 
insulation and container. j 

The furnace is especially suitable for alloy research at tempera- 
tures above 1,400° C., inasmuch as ıt makes possible the running of 
melts in vacuo or in any atmosphere desired, particularly in one 
free from carbon. With a 20-Kw. furnace. which is the largest 
sizə 80 far built, a temperature of 1,620° C. has been easily attained. 
Theoretically, there is no temperature limit. but practically there 
is a limit because of the necessity for proper heat insulation bet wre; 
the containing crucible and the outside coil. 

What is actually accomplished is to induce vountless eddy 
currents in the melt itself, provided it is a conducting substance. 
by the“use of oscillating current at a frequency of about 12.4» 
cycles. If the melt is of a non-conducting substance. such sx 
glass, a conducting crucible such as graphite is used. Eddy caur- 
rents are then induced in the crucible, which in turn heats the 


} 
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glass, rendering it conducting as it rises in temperature, after 
whioh eddy currents are set up in the glass itself. —Wet. and Chem, 
Eng. i 
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CORRESPONDENCE. : 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


A Portable Electric Lamp Cooking Box. 


I amn very pleased to see that Mr. Edwards is having a try at the 
most sensible type of cooking apparatus yet made, and I sincerely 
wish him success. At the same time, I would ask him to reserve 
a good share of his ingenuity to use in persuading people to see the 
vood points in his apparatus. 

One of the most energetic and prominent advocates of cooking 
by electricity once told me that any man who wanted people to 
buy his cookers would make them to look as much like yas cookers 
as possible if he wasn’t a fool ; and I found he was quite right. 
Gas oveng and electric ovens are so much alike that they can 
casily be mistaken the one for the other : moreover, toa large extent, 
they are both made in the shme workshops. i 

Some years ago I made several pieces of apparatus, using lamps 
ag heaters : one was a food warmer for use in the nursery. This 
was a straight-walled tin pan with a wooden handle, through 
which the flex wire passed to a S.B.C. holder and a 5-c.p. Ediswan 
No. 3 lamp. see fig. a. In the side of the pan was a round hole 
about 1 in. diameter, having a mica window; this enabled the 
apparatus to do duty asa night light. In the top of the tin pan 
a porcelain cup with a “well” was fitted, and a cover over this 
completed the apparatus. 
in sight ; it completed its duties in the nursery, and was afterwards 
used by an elderly Lady—(capital L)—for several years. 

Another was a foot warmer for use in bed. This consisted of a 


_ round straight tin about 9 in. long and 3 in. in diameter, with the 
, 


4 


Mh 
I 


usual slip-on lid. A I4-in. hole was cut in the bottom, and a 
Belsize lampholder was used -held in position by the shade carrier 
ring; a flannel cover, with a tape run in a slot at each end. and 
drawn up after being slipped over the tin, and an 8-c.p. lamp com- 
pleted this apparatus, fig. b. 

This caused trouble, as it was found impossible to convince people 


that an 8-c.P. lamp was the largest power that should be used : 


sonsequently, 16's were used. and scorched sheets resulted. To get 
over this, three-prong lamps and holders were used ; then the Jamps 


were difficult to get. 


Another was a wooden hot-cupboard with a tin lining packed 
with felt, about 20 in. x 2U in. and 24 in. high : the heater was a 
:helf like a meat tin turned upside down and eight lamps of 
I6 c.p. were used, fitted inside the tin, fig. c. This produced very 


- miform heating, being a radiator for the lower half and a 
-s:onvector for the upper half. When the air-tizht door was kept 


pe 


, Edwards. 


‘losed, the heat melted the solder out of the joints of the tin 
ining in one instance. 

There were other things on the same lines. but none of them 
iad the remotest resemblance to gas apparatus. and I found that 
‘he description of people who didn’t make their apparatus look 
ike gas things fitted me rather too well. Better luck to Mr. 


Harrow, .Verember 12th, 1917. 


The Association Movement. 


Mr. Atkinson's letter in your last issue is not satisfactory. 
[n his letter to you of October 15th he made the following 
.tatement :— 


® 


1 succeeded in keeping only one of those 


J. Jackson. ` 


/ 


N 


"From inquiries made since Mr. Berry's article appeared 
it would seern that he certainly had the idea to found a trade 


- organisation, and took some steps in that direction, but these 


came to nothing. 

In his letter of November 4th he says :— 

“I am authorised to state that. in the opinion of those 
present, my letter of October .löth correctly sets out the 
position.” : . i 

I regret to have to state plainly, but firmly, that that state- 
ment, now persisted in, is untrue, and I propose to prove it. 
I agree the matter ïs one which is probably of little interest 
to the majority of your readers, but Mr. Atkinson, by an 
ingenious dislocation of the facts as they occurred, has 
contrived to discredit some of my statements. That is a situa- 
tion I cannot tolerate for a moment. . 

Without vouchsafing any proof, Mr. Atkinson fires a part- 
ing shot wide of the mark, and, adopting the tactics familiar 
to us, endeavours to obscure the issue by a cloud of generali- 
ties; in effect he savs:—‘* As far as I am concerned, I now 
propose to disappear in the fog.” That self-effacement, how- 
ever, cannot be permitted without protest. 

The proper course for the Association to pursue, in my 
opinion, was to accede to a request I have lodged for an im- 
partial investigation. That course they have decided not to 
adopt. The reason is obvious: they have no case. T have, 
however, already said that Mr. Atkinson has not adhered to 
the facts. I now propose to produce the evidence to prove it. 
` The following letter, of which the enclosed is a copy, has ~ 
been carefully kept by Messrs. Siemens Bros. & Co., and 
sent to me by Mr. J. J. Easton. It was written by me on 
December 9th, 1898. The Cable Makers’ Association have 
been duly furnished with a copy. It reads :— 


(Copy.) 
‘The Arts Club, Manchester. 
December 9th, 1898. 


“ Drar Mr. Easton,—With reference to my conversation 
with you on Monday and Tuesday last, I have independently 
visited the two largest manufacturing firms in the North of 
England to ascertain their views on the subject of our dis- 
cussion, and I found them most ready to enter into the ques- 
tion. Both firms have expressed their entire willingness to 
support any concerted steps which may be taken to further 
an object which they consider it is absolutely necessary should 
be brought about with as little delay as possible. They agree 
that the matter is one of vast importance, and they believe 
it is possible to constitute a combined movement which should — 
be a lasting benefit to the comparatively small community 
whose interests are so much at stake. _ 

‘In the present state of the raw material market, I gather 
that these manufacturers are, as you surmised, selling wires 
and cables at the present moment below cost price in many 
instances, and they consider such a state of things, existing 
in an enormous industry where the actual number of manu- 
facturers is so limited, to be highly disastrous. I may add 
that they would be willing to attend a meeting, called in 
Jondon or elsewhere, immediately, to discuss the most prac- 
tical way of dealing with the difficulty. I have not tine at 
present to send you any further information upon this sub- 
ject. but I should like to add that I have been careful to 
suppress Messrs. Siemens Bros. & Co.'s name throughout, 
except to say, as you suggested, that I was under the impres- 
sion that you were as anxious as they were to consider this 
matter. I would further remark that I have consulted with 
principals only upon each occasion, and they sufficiently 
realised the gravity of the question to suggest the most rigid 
secrecy, and the inadvisability of sending any official written 
communication whatever about this matter until such tine 
that it would be safe to do so.. I should like if possible to 
have an opportunity of talking this matter over with you and 
Mr. Siemens, and I would suggest Monday, at J1 o'clock, if 
convenient. I will call then unless I hear froni you to the 
contrary. Meanwhile, believe me, yours faithfully, 


(Signed) Werpert Berry.” 


One of the principals referred to in that letter was Mr. 
Tavlor, of Helsby, who discussed with me an earlier effort 
he had been interested in, and to which I shall refer later. 
He agreed to attend the meeting to be called in London, or 
elsewhere. Shortly after that, the other conferences took 
place to which I have already referred, and finally I laid my 
plans, for the first time. before Mr. Henry Edmunds, then 
chairman of Messrs. Glovers, Ltd. Almost immediately after- 
wards the suggested meeting took place. | 

It was agreed that Mr. Edmunds should eomplete the 
arrangements, and he was elected to the chair. I am not 
concerned with Mr. Edmunds’s subsequent constructive pro- 
posals; I have never claimed any interest mn them. They 
may, or may not, have differed from the proposals which 
ficured at the first, but by then defunct. Cable Makers’ Asso- 
ciation. Tt can be assumed with certainty that the proceed- 
ings were ably conducted. | Pee Oakes, “ais ote 
NT whole point is that I conceived the idea to found the 
second Cable Makers’ Association. T did the spade work, 
and obtained the consent of the principal parties concerned 
to attend a meeting in London, and thev did so. If that 1s 
not laving the foundation stone, then perhaps Mr. Atkinson 
will tell us what is. 
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The point, however, which I now wish to clear up is Mr. 
Atkinson's statement, which I here repeat :— 
= From inquiries made since Mr. Berry’s article appeared, 
it would seem that be certainly had the idea to found (a) 
trade organisation, and took some steps in that direction, but 
these came to nothing.” 

Let there be no mistake about that remark, because Mr. 
Atkinson now says :—‘‘ He is authorised to sav that he has 
correctly set out the position.’’. I say definitely that it was 
the first Cable Makers’ Association which came to nothing. 
I had nothing whatever to do with that. It was, as a matter 
of fact, inspired by Mr. Henry Edmunds and others. I have 
reason to know it, because he told me so at my interview. 
© Every old-established wiring contractor, and ‘there are hun. 
dreds of them, remembers the first C.M.A. It flourished for 
a short while, but suffered a premature death. Does Mr. 
Atkinson propose to deny that? If so, let him come forward 
and furnish dates. i 

It was remarked to me by a member a few vears ago that 
the existence of the Association had probably meant at that 
tine an increase to the members’ joint coffers amounting to 
a million pounds sterling. If that figure was not over-esti- 
inated, it will be a matter of small surprise that the credit for 
the origin of the second Cable Makers’ Association 1s much 
coveted, especially by those who, figuratively speaking, are 
wallowing in their accumulated wealth. 

T adinit that it must be galling for the Association to be 
called upon to apportion’ the credit according to its due, when 
bv so doing it involves including someone situated outside the 
charmed circle: but surelv that course would have been more 
dignified and sportsmanhike. | 

With regard to Lieutenant Paterson's letter, I am quite 
content with his statement that, so far as Messrs. Johnson 
and Phillips’s Cable Works are concerned, it is a fact that he 
was first approached by me. If Mr. Atkinson gets comfort 
out of the fact that. in spite of that, Mr. Edmunds was 
referred to often as the ‘‘ father.” he is welcome to it. 

Tn conclusion, I would add that, in carefully chronicling 
the genesis of the second C.M.A. in so far as mv share of it 
. is concerned, I was completely unconscious of the fact that. 

in so doing, I was shaking the foundation of a Golden Image 
which Nebuchadnezzar, their King, had set up. 

Herbert H. Berry. 


London, W.1, November 19th, 1917. 


The E.T.U. or the A.E.S.E.? 


The station engineers are at last waking up to the benefits 
to be obtained by united action, vet they are straightway 
making the serious mistake of dividing into two camps. 

Let the members of both organisations bridge the split at 
the outset, or else examine impartially the policy of both, 
and join the one that is the stronger to obtain what we want, 
i.e., more psy and better conditions of employment. 


E.T. U. Ease. 


Up to recently (I have read your paper for the past- 2% 
vears) the ‘‘ Correspondence ° columns of the Review were 
invariably sought after for information, and were considered 
to be edifying and beneficial. The correspondence in vour 
present issue with reference to the exploits of the E.T.U. is 
hardly so, however. I am not myself interested in any trade 
union or society, and personally have not the pleasure of 
knowing Mr. Napier, but whatever good is served by publish- 
ing the aimless generalities of W. J. Webb, or the senseless 
drivel of H. H. Morton (who, with all his sneers, does not 
deny any statement made by Mr. Napier) I fail to see. In 
the past, when correspondents lapsed into slang and per- 
sonalities a small footnote invariably appeared somewhat to 
this effect. viz.:—‘‘ This correspondence must now clone,” 
and T think your paper would be considered to be the cleancr 


if this were done now. 
X.Y.Z. 


[None know better, than Editors that it is impossible to 
please everybody; on the other hand. the public ventilation 
- of such questions as the subject of this correspondence is a 
duty which must be fulfilled. and in performing it we have 
endeavoured to be scrupulously fair to all parties, at the cost 
of space which, we must admit, we have grudged. As regards 
the ban on slang and personalities (which are not whollv 
absent from “ X.Y.Z.’s"" letter), it is evident that our critic 
has overlooked the. ‘‘small footnote’? which appeared on 
p. 467 of our last issue. . | a 

-Tn justice to ourselves, we must point out that the funda- 
mental question which underlies this correspondence—namely, 


the method bv which the staffs of electricity supply under- - 


takings. from the chief. to.the. humblest employé, shall obtain 
the adequate remuneration for tbeir services to which they 
are justly entitled—is one which is of absorbing interest. ta 
some thousands of men; there may be many, like “ X.Y:Z..”’ 
who are not. concerned with this subject. but we trust that. 
in the iñterests of their. fellows. they will exercise a renerems 
natience for a time. The matter has now apparently come 
to a head, and in our leading columns to-day we comment 
n it—Eps. Erec. Rev.] 


An Electricity Supply Engineers’ Association. 


It is to be regretted that your valuable pages are occupied 
weekly by letters relating to the contest between the E.T.U. 
and the A.E.S.E., and the excuse for adding one more to 
the number is the hope that it will tend towards a settle- 
ment, not only of this small issue, but, some matters which 
are perturbing the minds of electricity supply engineers 
generally at the present time. | - 

It is admitted there are capable iven in both the E.T.U. 
and the A.E.S.E., and they ought to get together and deter- 
mine as regards their members ‘where the E.T.U. finishes and 
the A.E.S.E. begins. If that is difficult, they could leave 
the junior charge engineers as a sort of ' No Man’s Land.” 
and let them decide for themselves which they will join, a- 
it appears to be there where the most divided opinion exits. 
As the parties are going on at present, both sides are wasting 
a lot of tine and money without any good results. 

The root cause of the trouble is the increase in the cost 
of living, and the inability to exist on the salaries which were 
too low even in peace-time, and the reluctance of the authori- 
ties to grant justified increases. This has resulted in tbe 
juniors, and, in fact, some seniors, being anxious to obtain 
the increase of wages awards which were primanly intended 
for workmen. The awards are more easily obtained throuzh 
trade unions, but the professional engineer does not like the 
idea of joining a trade union, and quite nght, too; but how 
can he obtain his due otherwise, as there does not exist at 
present a professional association that can assist him? 

The A.E.S.E. has taken up the case for the juniors, and 
a few seniors have thrown in their lot with them, but they 
are so few that the Association could not put in a plea for the 
seniors. An attempt, therefore, is .being made to obtain 
more senior members for that Association, but it appears to he 
starting from the wrong end for a junior association to te 
setting about organising the seniors, and therefore very little 
support is expected. 

What else, then, have we got? There is the Chief Tech- 
nical Assistants’ Association for municipal seniors, but I bs- 
lieve there are a few of those who are not in the Society. As 
for the company seniors, they do not appear to have an asm» 
ciation at all, and there are separate associations for campant 
and municipal chief engineers. Now, so far as I Enow, al 
these associations were formed ostensibly for the purpose cf 
interchange of technical and administrative knowledge, and 
not one offers assistance in the question of remuneration. 

This is the paramount question to-day, as it is difficult to 
make ends meet on the old salaries, and when the engineers 
are working strenuously, as, of course, they should be in 
these times, they feel the differences in remuneration exit- 
ing for similar posts in stations of the same capacity, and the 
matter ought to be put mght without delay. 

The Institution of Electrical Engineers, which compn=s 
all the grades, is purely a scientific society, and it shou! 
remain 80, far above commercialism. What we need, then. 
is a comprehensive association for all professional electricity 
supply engineers in the Kingdom (chief engineer to junk” 
inclusive), solely for dealing with questions of profession?! 
status, remuneration, and matters of common interest, and 
able to. make its presence felt if need be. This should be 
quite distinct from the existing technical associations, anl 
should have an executive committee, consisting of chiefs. 
seniors, and juniors, meeting, say, monthly, or oftener if nevi 
be, and an annual general meeting. 

Will our chief engineers, company and municipal, Lond: 
and provincial, get together in our mutual interests ani 
arrange a meeting, say at Westminster, to thoroughly discus 


the question, and invite our I.E.E. President, Mr. Wordin:- | 


ham, to kindly consent to take the chair? I feel sure the 


would find the time would not be wasted. 
Chief Assistant. 


The Teaching of Electrical Installation Work. 


In-view of the adverse criticism of the tuition given t 
students desirous of acquiring knowledge of electrical insta.2 
tion work, it occurs to me that some of your readers may b 
interested in the Wireman’s Class at the Trades Traini. 
Schools, Great Titchfield Street. 

This is probably the best equipped and best attended ci: 
of its kind in the London district, and numbers among © 
students not‘only boys and improvers. but men of matu 
years anxious to improve their knowledge of this clas ' 
work. . . _— ie . 

A full complement of tools: bis been provided, with amr- 
material, and, furthermore, to enable power work to t 
taught, a small but complete electrical factory equipment >: 
heen purchased, and is being installed by the studente t3- 
session. oe ae. 

If anyone interested in the subject is inclined to visit t 
schools on class nights, Monday, Wednesday, or Friday. — 
shall be pleased to show him the facilities we have at be: 
for teaching this important subject. ae -“ 

S. Nichols, 


Instructor. 


London, W., November 19th. 1917. ” 
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AN. INSTITUTION OF ELECTRICITY SUPPLY 
Satas ENGINEERS. - 


A CONFERENCE. of “senior” technical sfiiéake: ae iom: con- 

pany and municipal electricity supply authorities of the Lon- 

don area was held at the Hammersmith Electricity Works on 
the evening of Thursday,.15th inst. The meeting was con- 
vened by the Executive Reconstruction Committee of the 

Association of Electrical (Station) Engineers of London. 

The chair was taken by Mr. F. Hite, chief assistant elec- 
trical engineer to the Hammersmith Borough Council, who, 
in his opening remarks, briefly stated the objects of the con- 
ference. No one who had followed recent developments could 
doubt the necessity for concerted action on the part of central- 
station engineers, and it was proposed to place the true facts 
of the situation before that meeting in order that they might 
be in a position to judge of that nevessity. He called upon 
Mr. H.. W. Healy, President of the London Committee of 
the A.E.S.E., to outline the history of the Association move- 
ment and the recent developments. 

Mr. Hraty first expressed the thanks of himself and those 
of the junior men associated with him to Mr. G. G. Bell, the 
chief engineer and manager of the Hammersmith electricity 
works, for the encouragement of his practical interest in their 
efforts: After dealing with the early history of the A.E.S.E. 
and its development to date, he gave a detailed report of the 
action taken by the junior staffs of the London power stations 
to ensure that their interests were not represented by outside 
bodies. Steps had been taken to get together a representa- 
tive committee of six men to prepare schemes of reconstruc- 
tion, and with that end in view they had issued invitations 
to the senior technical officers. It did not appear beyond the 
range of practical politics to agree upon definite lines of con- 
certed action which would place all questions affecting the 
financial interests of central-station engineers, from chief “ 
to,junior, above the level of barter. On the broad questions 
—standard of efficiency, status of the profession, and ade- 
quate remuneration—there was no division of opinion. On 
those matters the interests of seniors and juniors were com- 
mon. The existing associations did not, as at present consti- 
tuted, meet the needs of the case, and he would suggest as a 
basis of discussion that perhaps a new body could be formed 
to deal with these broad questions, leaving the existing asso- 
ciations to develop until the time was ripe for them all to be 
embraced. 

In the discussion which followed, Mr. A. P. MACALISTER 
(Islington), speaking from considerable past experience of 
organisation of associations, emphasised the difficulties of 
securing co-operation. between seniors and juniors, and held 
that it was not always possible for company and municipal 
engineers to meet for mutual discussion. He had many times 
suggested to the senior men of the company undertakings 
that they should form an association. He suggested that a 
solution of te difficulties could be found jin affiliating the 
sectional associations. 

Mr. F. D. Napier (North Met. E.S. Co.) reviewed the re- 
marks of the previous speakers, und expressed himself as in 
entire agreement with the necessity for concerted action. If 
that course were followed, all questions affecting the interests 
of any grade could be settled by constitutional procedure. ' He 
then moved the following resolution :— 

‘That this Conference of Senior Technical Assistants ap- 
point a committee of nine. to confer with the existing Associa- 
tion of Electrical Station Engineers’ Committee on the ques- 
tions of construction and reconstruction. The representatives 
appointed to be three from the companies’ staffs, three from 
the C.T.A.A., three from municipal staffs. The recommenda- 
tions of the combined committee to be placed before à general 
meeting to be called in due course.’ 

. Mr. H. F. J. THompson (chief assistant engineer, Battersea) 
moved a resolution in similar terms, subsequently seconding 
the original resolution. Speaking from a lengthy experience 
in the service of both company and municipal supply authori- 
ties, he could not see where the staff intereste clashed, 
although it was quite possible that there might be something 
in the suggestion. He endorsed the remarks of previous 
speakers regarding the need of a comprehensive association. 

Mr. W. Youna (chief assistant engineer, Stepnev) supported 
the suggestion, and pointed to the work done by the C.T.A.A. 
Tt had been formed for academic purposes, and had undoubt- 
edly achieved excellent, results. 

The resolution was then put to the meeting and carried 
unanimously. Nominations followed, and a provisional com- 
mittee was elected as under :— 

Mr. C. O. Grimshaw, Westminster E.S. Co.: ; Mr. F4 D. 
Napier, North Met. E.S. Co.; Mr. W. E. A. Roland, St. 
James’s and Pall Mall E.L. Co.: Mr. A. P. MacAlister, Isling- 

ton; Mr. H. F. J. Thompson, Battersea; Mr. W. Young, Step- 
n Mr. Gattril, Finchley; Mr. F. Hill, Hammersmith; Mr. 

C. Law. Barnes. Mr. H. W. Healy (Battersea) was elected 
HFS secretary.. 

It was resolved that the hon. secretary be instructed to 
approach the Associations of London Company and Muni- 
cipal Chief Engineers, inviting them to appoint three repre- 
sentatives from each association to meet the provisional com- 


mittee. 
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= kind of training possible, such as they deserve. 
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The necting closed -with. a hearty vote of thanks to the 
chairman, . a 

‘No fewer dian 15 station’ engineers (seniar technital onan 
were present; never in the history of. central atationa. his 
there been, so representative: a. gathering... Eroni] “the eourse 
of -events, - It would. appear. that the tine nay “hot: De. Tay 
distant when an. Institution. of Meeta ity Panpi Engines Vs 
will be an accomplished fact. . E 


X ` 


WAR ITEMS. 


Exports to China.—The ‘‘ London Gazette ” for Novem- 
ber 20th contains names of further persons and bodies in 
China to w hom exports may be consigned. 


Railways After the War.—Last week, Sir A. Stanley 
stated that the Board of Trade, in consultation with the 
Ministry of Reconstruction, was giving close attention to 
the problenis that would arise when the present. war control 
of railways ceased. The Board was being advised by a nuni- 
ber of gentlemen possessing expert knowledge or experience, 
but they did not constitute a formal committee, and there 
were therefore no terms of reference. 


British Homesteads.—The staff and workmen of ies 
Thomas Firth & Sons, Ltd., have subscribed £25 to the 
British Homestead Association’ in response to an appeal in 
the Northern Press. As this is regarded as an indication that 
those employed in the other great engineering works through- 
out the country are likely to be equally interested in the 
movement, we are asked by the President (the Hon. Mrs. 
Murray) of the Association, whose offices are at 47a, Portland 
Place, London, W.1, to state its objects. The work which 
it has set itself to do is to look after discharged officers and 
men of all His Majesty's Services whose state of health may 
not be such that they may reasonably expect to follow their 
calling directly they are discharged, and to provide them 
with comfortable homes and an opportunity of healthy exer- 
vise on the land, so that they may fit themselves either tor 
work on the land in some form or other, such as small- 
holdings, or for some handicraft, trade, or profession. Up 
to the present time two homesteads have been acquired, one 
at Congleton, in Cheshire, called the David Little Memorial, 
and the other near Bexley, in Kent, known as the Kinnison 
Memorial. Although the State grant of 27s. to men who 
are being trained in an approved scheme is sufficient to keep 
them, it does not give a man facilities for getting the best 
Nor is it 
likely always to give them opportunity for complete develop- 
tent of their powers. We commend this very worthy move- 
ment to the interest of readers who may be able to contribute 
to the funds, and so help to set up in life again those who 
have sacrificed so much. 


Exemption ae case mentioned last week 
as being before the Hants Appeal Court (the Military appeal 
against exemption given to u young man of 18) was in- 
correctly stated. We understand that no such appeal has 
heen made in respect of the Winchester Corporation electricity 
department, and that there is no asSistant aged 18 on the staff. 

At the Shoreditch Tribunal, Messrs. E. & C. Whitney, of 
City Road, E., electrical engineers, appealed for James Green, 
aged 39, classed B3, an electrical fitter, for the third time. 
Captain Fisher said this was an electrical toy shop, but Mr. 
Whitney said this man had nothing to do with that: he Was 
doiig work for outside customers, wiring, and so on. They 
could only do work of national importance,” as they could not 
yet the materials themselves for private work, and could, 
therefore, only do the work for firms who got A ce rtificates. 
Captain Fisher said these men were very badly wanted in 
the Army, and they were being called up. Mr. Harwood 
asked why it was that he had not got a M.A.R.O. (Munition 
Area Recruiting Officer) certificate if he was doing national 
“electrical work, and Mr. Whitney said he did not think there 
would be the slightest difficulty, as the other men had got it. 
The hearing was then adjourned for him to get one, and the 
Chairman said that if he could not do so the might have 
to go into the Army. 

At Accrington Tribunal, the Military Representative ap- 
pealed for the cancelling of the exemption given tu a man of 
48, married, engaged on electrical work connected with the 
making of shells and fuses. Asked as to his exact occupation, 
the man replied that he was an electroplater. The Tow n 
Clerk : You are put down in the papers as an electnc ‘motor.’ 
The certificate was cancelled, temporary exemption being 
given to January 3lst. 

At Torquay, an ties was made by J. W. Gane (27, B 2, 
electrical fitter, and he was given until March Ist. 

At Lonsdale ‘Appeal Tribunal, the case of an electrical engi- 
neer (26) was considered. He was in business with his 
brother at the outbreak of war, but joined up and served six 
months, being discharged as medically unfit on the ‘eve of 
going to France in 1915. His brother went to munitions on 
his return, and another brother had been on munitions at 
Sheffield. After being called up for medical examination he 
passed B3. They had 470 customers, whose electrical instal- 
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lations or motors required supervision. _ Colonel Robinson 
said that such men were needed in the Army: The Tribunal 
ordered him to join up again on December 31at. 

Betore the Northants Appeal Court, the Peterborough Elec 
tne Traction Co. appraled for J. G. Manning (29, Class A), 
electrician. The company's representative said that they were 
given to understand by the Ministry of Munitions that no 
more men would be taken from the trams, but they had 
since withdrawn this, and left all appeals to the Tribunal, 
who would know the local conditions. Manning was the 
only man left to do repairs, and they had failed to obtain a 
substitute. Complaints had been made from various muni- 
tion works that there were not sufficient cars run, and that 
was because they could not keep up with the repairs. Three 
months were conceded. 

At Gloucester, the County Appeal Court heard a Military 
appeal against the decision of the Tribunal at Stow respect- 
ing an appeal for an electrician (25, B 1), engaged with the 
Rlectric Light Co. It was stated that the wan was engaged 
„after rejection, and was since classitied B1. The Court con- 
sidered the man to be indispensable, and, giving exemption 
until March 3lst, requested the employers to do their best 
in the meantime to replace him. 

Lancashire Appeal Court has gone into appeals for 22 em- 
ploves of the St. Helens & District Tramways Co. Eleven 
drivers and three inspectors are not to be called up until 
substitutes are found; another inspector was refused exemp- 
tion, and temporary exemption until February Sth was 
allowed to a winder, an armature mechanic, a joiner and 
S.D., a controller attendant, a handy man, and a fitter’s 
labourer, 

At Oxford, Messrs, Wyatt & Son appealed for E. 
(36, C1). electrician. He is passed for trade only, 
tain Sheilg suid that if taken for the 
to his trade. Two months’ 
allowed. 

Essex Appeal Court has granted exemption until January 
Ist to R. Jefford (15), electrical engineer, of Leyton. 

On the recommendation of the Advisory Committee, the 
Rochdale Tribunal has given exemption until March 31st to 
H. Sinethurst (36, Class A), overhead wireman, appealed for 
by the Corporation tramwav department. 

At Northamptonshire Appeal Tribunal, on Monday, Mr. J. 
Cameron, the manager of the Northampton Corporation tram- 
ways, resisted the Military appeal for the open exemption to 
January Ist, LOIS, of G. T. Webb (38, married, B1). a traftic 
inspector. Mr. Cameron said Webb had been in the employ 
of the Corporation since 1904, and the duties of an inspector 
were much more onerous than thev used to be. During the 
past two anda half years there had been 200 changes in the 
staff, aneluding the introduction of 120 women conductors, 
and in view of these wholesale alterations it was absolutely 
essential that competent inspectors should be in charge. Sir 
Charles Knightley remarked that some of the cars did not 
carry anything like their full complement of passengers. Mr. 
Cameron replied that in the first six months of the present 
financial vear the passengers totalled five and a half milhons. 
The Chairman said there was no reason why tramway. tratie 
should not be reduced, as other trafic had been cut down by 
the shortage of petrol. The Tribunal would allow the Military 
appeal to the extent of attaching finality to the certificate. 

At the Hull Tribunal, a C2 man, 33, said that he was an 
electrician by trade, but owing to an injury to his arm he 
had acted as a laundry vanman. Recently he had returned 
to his trade. The Military Representative said that electricians 
were wanted in the Arm, 
undergo the trade test. 


Green 
and Cap- 
Army he would be put 
temporary exemption was 


The application was refused. 


BUSINESS NOTES. — 


Imports Prohibited—A Royal Proclamation, dated 
November 16th, prohibits the importation. except under special 
licence, of the following :— 

Brass rod and brass wire. 
Electric meters. 

Electrical motors over } H.P. 
Electric hand lamps and torches. 
Magnetos. 


Measnene tapes and rules of all descriptions, including Vvernicrs, 
Micrometers, 


An Electrical Works Institute—We have received a 
copy of the E.C.C. Works Institute membership card for 1917-18, 
The Institute is, of course. connected with the Bushbury Wolver- 
‘hampton Works of the ELECTRIC CONSTRUCTION Co.. Lro., being 
provided for the recreation of the employés. Provision is made 
for tennis, bowls. billiurds, pool, snooker pool, a lending library, 
physical culture, dancing class, and a holiday savings bank. The 
rules are delightfully brief, and cannot be described as irksome, for 
they read thus :—" None, except those which ordinarily govern 
decent conduct and good sportsmanship.” Mr. W. M. Furniss, the 
manager, is president, and three of the directors (Messrs. P, E. 
Beachcroft, chairman ; James Gray, managing director ; and David 
Willock) appear as vice-presidents. 


and such men had to be sent to- 


Book Notices.— Lloyds Diayram of Calculations. P, 
H. G. Lloyd. London : E. & F.N. Spon, Ltd. Price 2s. 6d. net (22. ‘1. 
poet free).—Thie is an ingenious diagram, with which muitipii- 
vation, division, proportion, involution and evolution, &, can b- 
per formed : it is printed on a card measuring 84 x 13 in., and von- 
sists of logarithmic co-ordinates, together with a system of diagona: 
lines. Scales are printed on the four margins, and by following 
the lines to their interscctions in accordance with the instruction: 
which are printed on the card, the operations above mentioned can 
be quickly carried out to a fair degree of accuracy. The division: 
of the scale can be read to the third significant figure, giving a 
possible attainable accuracy of about one part in 1.000, which i- 
maintained over the whole area of the diagram owing to the loga- 
rithmic subdivision: we have made various trials of simple 
operations, the greatest error made being | in 1,000. Inspection 
of the fine lines is somewhat trying to the eyes, and thr 
diagram is, of course. not comparable in convenience with a slide 
rule ; it is, however, easy to use, and certainly is very clever ani 
interesting. 

“The Work and Training of the Royal Flying Corps.” London- 
Illustrated London News and Sketeh, Ltd. Price 2s. tid. net.—Th: 
work, which was published on Monday last. has been issued v: 
behalf of the Royal Fiying Corps, and consists almost wholly ot 
views of the Corps at work, printed in photogravure ; the subject: 
dealt with cover all branches of the Corps's activities, and are ex- 
ceedingly interesting in themselves. while the reproduction reache 
the highest grade of excellence. There is a short introduction b; 
Lord Hugh Cecil, the rest of the issue being pictorial. While i 
contains little of purely electrical interest. except some views cf 
the training school for wireless telegraphy, the illustrations are cí 
fascinating interest to all admirers of the work of this wonderfu 
organisation, and the volume is well worth the price. A com- 
panion volume dealing with the sister service—the Royal Navii 
Air Service—is in preparation. 

“ Industrial Engineering, Present Position and Post-War Ou- 
look.” By F. W. Lanchester. Presidential address delivered beim. 
the Junior Institution of Engineers. London: Constable & Ca. 
Price ls. net. 

“Training and Work of the Chemical Engineer.” Repriatel 
from the Transactions of the Faraduy Society. Vol. XITE. Septer- 
ber. 1917. Price 3s. 6d. 

“Science Abstracts, A and B.” 
October 31st, 1917. 
each. 


Standardisation of Petrol Gauze.—At the instance i 
the Air Board, the Royal Aircraft Factory experts have made ex- 
periments, which have resulted in a standardised ganze hein: 
agreed upon. This will greatly facilitate manufacture, and will 
enable the material to be produced. in Great Britain in adequate 
quantities to meet the demands from aircraft factories. The sanz 
will be known as “Air Board Standard Petrol Gauze,” and a 
orders and inquiries should be nik to the Air Rosta Ottice. `. 
(H.A.) 5, Room 609, Strand, WL. 2 


British Magnetos for British: Users.— As a result cf 
co-operation on the part of the members of the British Igniti: 
Apparatus Association, purchasers of magnetos made by them wi. 
enjoy the many advantages which arise from standardisation i: 
production. The complete magnetos are interchangeable, not onv 
with one another, but with the best-known pre-war types, for eve!i 
one of which there are now one or more British magneto 0: 
similar purpose and capacity. Further. many of the essential par- 
are standardised and interchangeable. Screws, for instance, willie 
used of standard dimensions, and the different sizes of brushes ar 
being standardised and reduced in number to one-tenth. Oth- 
parte are being dealt with in a similar way. This means. fir’ 
that spare parts will be much cheaper ; secondly, that they will | 
easily and quickly procurahble, because agents and varage propa 
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‘ will be able to supply from stock. The advantages thus secure 


are increased by the fact that certain firms are concentrating r. 
particular types in order to secure for the public the benefits whic. 
arise in efficiency and economy from quantity production. 

The following list of British standard types of magnetos for th- 
motor trade shows the corresponding pre-war types—where -x: 
exist—and the number of British firms now making them : — 

British 


standard Pre-war Now being 
type. Size and purpose. type. made hy - 
M.1 1l-cyl. light weight motorcycle Z.A.1 4 British frt- 
M.2 = 2-cyl. opposed motor cycle Z.A.2 3 British fr- 
M.V. 2-cyl. V. lightweight motorcycle Z.A.V. 1 British tin. 
K.i 1l-cyl. standard 3$/44-H.p. motor Z.E.l 4 British ro- 
cycle. 

K.V. 2-cyl. V. 6/8-H.P. motor cycle Z.E.V. 2 British firu- 
K.?  2-cyl. (opposed) 6/8-H.P. motor Z.E2 2 British tira: 


cycle. 

G.4  4-cyl. for light cars 4 British m- 

TE 4-cyl. for large cars and lorries 4 í 5 British fire: 

E.6  6-cyl. for cars and lorries “ZR.6 4 British àmo 

All of these types are being supplied in large quantities to tt 
British and Allied Governments. 

In aidition, there are full ranges of standardised British mag nc: 
for aero, stationary, and marine engines, for agricultural work. «. 
for all kinds of gas engines. 


Spain.—The Sociedad Lamparas Rex has been formed : 
Barcelona, with a capital of 50,000 aides for the mannufactor :' 
electric plow lamps. 
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Italy.—With its seat at Genoa, a joint-stock company , 
has been established under the style of the Fabrica Nazionale 
Lampade Elettriche ad Incandescenza, having for its object the 
manufacture and sale: of electric glow lamps and kindred 
accessories. The capital of the company is 60,000 lire. 


Trade with Italy —The British Chamber of Commerce 
for Italy (Inc.), Genoa, in its latest list of openings for British 
articles in Italian markets, mentions the following : — 

. _No. 1,436.—Travelling representative would take up agencies for Italy and 
Colonies for beltings, lubricants, engineering articles in general, small 
machinery, machine tools, ironmongery, steel, household articles, ke. A.G.V, 

No. 1,439.— Engineering office at Genoa would import for own account or on 


commission :—Machinery for steel works and rolling mills, machine tools for 
large engineering and shipbuilding works. G.F.S.A. ‘ 


British Industries Fair.—As certain Trade Associations 
connected with trades eligible to participate in the British 
Industries Fair, 1918, have until recently been unable to hold 
meetings to discuss concerted participation, and in order to suit the 
convenience of a section of the Trade Press. the Board of -Trade 
have decided to extend the final date for the receipt of applications 
for space until November 30th. The difficulties of organisation 
due to the war make it of the highest importance, however, that 
all applications should be sent intothe Director, British Industries 
Fair, 10, Basinghall Street, London, E.C. 2, at the earliest possible 
moment. The applications for space so far received from manu- 
facturers point to the coming Fair being greatly increased both in 
size and importance. 


Catalogues and Lists. —THt Parsons Motor Co., LTD., 
Town Quay Works. Southampton.~-Seventy-two-pave catalogue 
giving full information respecting their marine and stationary oil 
engines. Stationary petrol-electric sets, from 7 H.P. to 90 H.P., are 
detailed with price, code-word and shipping particulars. This 
side of the firm’s business has been largely developed during the 
last few years. 

Messrs. VICKERS, LTD., 57. Victoria Street, Westminster, 
London, S.W. 1.—A series of excellently produced foreign publica- | 
tions. The first gives a description, also a full specification, in 
English, of Vickers rotary converters. The second describes the 
same plant in French. The third (of 30 pages) gives the same 
information in Russian. The fourth (24 pages) covers the ground 
in Spanish. Three separate publications of four pages each deal 
briefly in English, French and Russian, and with illustrations 
charmingly executed in colour, with the firm’s electrie crane 
equipments (motors, controllers. resistances, brake magnets and 
awitchboards). These publications are prepared in such a 
creditable style as to make a substantial. impression upon the 
recipient, a merit which, for foreign trade, can hardly fail to bring 
its reward. For all of them a thick art paper is used, and half- 
tone illustrations and diagrams are effectively printed. 


France.— Under the style of “ Automatisme et Appareil- 
lage,” has been formed ft Paris, a company for the development of 
the business of electric switches and the taking up of all patents, 
licences, and industrial processes relating to automatic apparatus. 
The capital of the company is 150,000 fr. 


Dissolutions and Liquidations.—Mica MANUFACTURING 
Co., Volta Works, Cazenove Road, Stoke Newington.—R. G. Whiffen 
has retired from the partnership, which has been dissolved. 
Messrs. P. Freeman, T. J. Sack and G. H. Hadder will attend to 
debts, &c. . ’ 

KorTING Bros., LtTD.—A meeting is called for December 21st, 
at 53, Victoria Street, S.W., to hear an account of the winding up 
from the liquidator, Mr. A. G. Parker. 


Trade Announcements.—We are informed that the 
Board of Trade have now given formal sanction to a new company, 
with works in London and Liverpool. and known as the BRITISH 
BARIMAR-THERMIT WELDING Co., Lip., to take up and exploit 
the Thermit welding process, which, prior to the war, was exclu- 
sively in German hands. Thermit is especially applicable for 
tramway welding and for the repair of heavy castings and machine 
parts, and it is the intention of Mr. C. W. Brett, the managing 
director and general manager of Barimar, Ltd., scientific welding 
engineers (who is largely responsible for the formation and man- 
agement of the new company), to train disabled British soldiers 
and sailors to carry on the work. The registered offices of the new 
company are at 10, Poland Street, London, W. 1. 

With reference to the above, we are also asked to point out that 
the above company must not be confused with Thermit, Ltd., 675, 
Commercial Road, London, E. 14, who are the owners of the 
Alumino-Thermit Process Patents, and in no way connected with 
the new company above referred to, who merely hold a licence to 
work certain of the patents belonging to Thermit, Ltd. Messrs. 
Thermit, Ltd., were originally established in 1904, and about 
18 months ago the whole of the shares were sold to the Birming= 
ham Metal and Munitions Co., Ltd., Birmingham. Thermit, Ltd., 
continue their manufacture of various Thermit compounds, and are 
at present especially engaged upon the manufacture of certain 
metals and alloys in connection with munitions of war. 

The Caxton House offices of the IMPERIAL UNITED LAMP Co., 
LTD., having been commandeered by the Gqvernment. their new 
addres is Thanet House, 231-2, Strand, London, W.C. 2. Tele- 

phone number: Central 3016-7-8. Telegraphic address: “ Unil- 
amcom, Estrand, London.” l w. 4 


LIGHTING AND POWER NOTES. 


Acton.—The Finance Committee is protesting against the 
continuance of increased charges in the area by the Metropolifan 
Electric Supply Co. The latter considers that no reduction can be 
made under present conditions, and states that the total profit 
earned by the Acton undertaking from 1911 to 1915, inclusive, was 
barely sufficient to meet depreciation. It was decided to acquaint 
the company with the Council's views, before taking other steps to 
have the increased charges modified. 


- Ashton-under-Lyne.— PRICE INCREASE.—The Electricity 
Committee proposes to increase the charges for electricity after the 
next quarter, owing to the increased cost of coal, wages, kc. The 
extent of the increase has not yet been fixed. 


Australia.—Murrumburrah (N.S.W.) Council has decided 
to install an electric lighting plant, and is obtaining plans and 
estimates of a suitable scheme. a 

Barnes.—The Electricity Committee, in recommending 
the laying of a new cable to a local works, suggests that the firm 


.pay £2,000 as part cost of the installation and pay the Council's 


current rate for power supply in the district. the firm to take a 
minimum supply of 500,000 units per annum for five years, and, 
instead of paying down the £2,000, td give security for payment 
and pay in addition to the charges mentioned above a charge of 
l'ld. per unit, until the sum of £2,000. together with interest 
thereon, is paid. . 

The Electricity Committee recommends the following revised 
electricity charges :—Lighting. 44d. per unit ; heating and power, 
13d. per unit ; that arc lighting charges be abolished. and that the 
alternative rateable value tariff be 14d. and ld. instead of ld. 
and 3d. i 

The increased coal prices under the recent award represent an 
additional cost of £2,000 a year. ® 

The electrical engineer reports that the maximum load to be 
handled this winter is expected to be not less than 1,300 KW., and 
as the total capacity of the plant installed is 1,750 Kw., the margin 
of safety has long been passed. The Committee has decided to 
consider a special report as te the provision of additional plant for 
immediate use. 


Beltarbet (Co. Cavan).—Street Licutina.—The public 
electric lighting contract has heen taken up by Mr. J. Stewart, at 
£70 for the season. 


Brimington. — The P.C. has under consideration a 
co-operative scheme for electric lighting in this village. 


Bradford.— Wacsrs.—The Corporation War Wages Com- 
mittee, in response to an application on behalf of over 3,000 
workers in various departments, including the electricity depart- 
ment, has decided to increase the men’s war bonus from 12s to lös. 
per week, and that of the women from 6s. to 88. ae 


Deal.—The Board of Trade has extended for a year the 
powers relating to certdin distributing mainlaying under the Deal 
and Walmer Gas and Electricity Act, 1914. 


Derby.—The Electricity Committee has appealed to con- 
sumers to economise in the use of electricity during heavy load 
periods. . 


Dundee.—A suggestion was made at a meeting of the 
Corporation Committee that Mr. Richardson, the burgh electrical 
engineer, who is at present on Active Service, should be demo- 
bilised. It is explained that the department cannot take on any 
new consumers just now, and that it will require another great 
extension of the works. It was pointed out that the makers of 
generating machinery were getting full up with orders for after 
the war. and Dundee might have to wait for two or three years. 
A Sub-Committee is considering the matter. 


Halifax.— W aces.—The award of the Committee on 


-Production, after arbitration on the demand of workmen in certain 


departments—including the electricity department—is fora further 
advance of 3s. per week to adults, making a total of 12s. above 
pre-war rates. Youths under 18 years of age are awarded Is. 6d. 
a week advance. 


Hove.—Owing to inability to obtain apparatus, material, 
and labour, the T.C. has decided, until further notice, to take no 
orders for the supply of electricity for radiators, heaters and cookers. 
Only a limited number of orders for new supplies for lighting will | 
be accepted, and then only where the length of new mains required 
is very short, and this not to include a road crossing. 


Hucknall. — ELECTRICITY SCHEME. — The Sherwood 
Co. has informed the Council of its willingness to supply the town 
with electricity, but in view of the fact that the Nottingham 
Corporation has decided not to proceed with its prov. order this 
session, it was decided that the Council's scheme should not be pro- 
ceeded with until after the war. A Sub-Committee was appointed 
to take the necessary steps. go n . 


-Kingston-on-Thames.— YraR’s Workinc.—At the last 
meeting of the Council, the Lighting Committee reported that it 
had considered an offer from Edmundeon's Electricity Corporation, 
Ltd., to take over the Corporation electricity works, and recom- 
mended that it be not entertained, but,that if the company makes 
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a more satisfactory 'offer. the Corporation will give ìt- careful 


consideration, 

The twenty-third annual report of the borough electrical 
engineer, Mr. J. E. Edgcombe. for the year ending March 31st last 
shows a deficit on the year's working of £6.790, as compared with 
a deficit for the previous year of £629. The principal reason for 
this deficit is the greatly increased cost of fuel owing to the larger 
proportion of coal which has been consumed compared to fuel oil, 
as on account of the fracture of the crankshaft of the two-cycle 
Diesel engine that plant was out of commission during the whole 
of the year and the larger portion of the units supplied were 
generated by steam plant. The comparison of the quantities 
generated is set out herewith :—- 


; see Se 1915-16, 1916-17. 
Units venerated by coat 181,987 ' 757.980 
Units generated by fuel oil ... 974,220 492,605 

Total ` 1,156,207 1.250.585 


The 757,980 units generated by steam cost in fuel €8,265. equal 
to 2°617d. per unit. while the 492,605 units generated by the four- 
cycle horizontal Diesel plant cost in fuel £865, equal to 0°421d. (or 
less than 4d.) per unit. The cost per unit generated increased 
from 3$°622d. in 1915-16 to 4°61&d. in 1916-17, while the receipts 
per unit sold declined from 3°491d. in the previous year to 3°31 4d. 
in 1916-17. The number of consumers totals 1,953, an increase of 
78; the total of lamps, motors, heating, cooking, and other 
apparatus in terms of 32-watt lamps connected to the mains has 
increased to 90,342. The amount of capital expenditure outstand- 
ing at March 31st last was 466.132 ; the total capital expenditure on 
the undertaking has been £130,700. 
there been any credit balance (amounting in the aggregate to 
£1,682), whilst in the other 20 years the deficits have totalled 
£27,217, showing a net demand on the ratepayers of £25,536. 


‘The Council decided that, having regard to the adverse balance 


appearing in the report and balance-sheet, 14d. per unit be added 
to the existing scale for power in lieu of the increase of 20 per cent. 
on the scale, as from December Ist.---Surrey Comet. 
Leeds.—Prick INcrEase.—The Electricity Committee 
has decided to recommend an increase in the charges for elec- 


tricity by 10 per cent., to date from April Ist next. 


- Lincoln.—Price IncrEase.—The T.C. has increased the 
price of current to consumers, other than those for power under 
ayreement, by 10 per cent., as from the reading of the meters for 
the September quarter accounts : and has asked consumers under 
agreement to pay 5 per cent. increase. 


London.—Poriar.—The Finance Committee reports the 
sanction of the L.C.C. to the horrowing of £27,825 for a new 
turbo-@ternator and accessories, and that the County Council is 
prepared to advance the amount at 54 per cent interest. 

The Electricity Committee reports a deficiency on the working 
of the electricity undertaking for the June quarter of £1,106, as 
against a surplus of £l, 715 in the corresponding perio of last 
year. - 

Owing to the advance in the price of coal, the Committee recom- 
mends a further advance of 15 per cent. on pre-war charges for 
power and public lighting from November 30th next, and 10 per 
cent. advance on private and domestic supplies from January Ist 
next. The electrical engineer recommends the provision of two 


additional 1,000-KW. converters for sub-stations. 


The Committee has considered the resolution of the Wages Con- 
ference of local authorities owning electricity undertakings in 
Greater London, and recommends the adoption of the award of 15s. 
increase upon the pre-war wage to all employés affected by the 
awards of the Committee on Production, and to the technical staff, 
to date from September Ist, such 15s. to be inclusive of any increase 
granted since Angust, 1914, as war bonus or war wages. 

The Hammersmith and Battersea B.C.s have also adopted the above 
award. 

HAMMERSMITH.—Owing to the demands for electricity in the 
northern part of the borough, and especially at the White City, 
negotiations have been entered into with the Kensington and 
Notting Hill Co. for a Supply of three-phase &#.H.T. current, which 


. the company is prepared to furnish at the rate of ‘9d. per unit. 


. The total capital cost, 


? 


including transformers, will be about 


£1,500. 

The Electricity Committee recommends the appointment of an 
additional engineer-in- -charge at the generating station, with the 
object of improving the supervision to be exercised over the 
repairing staff. 

The Committee reports that the B. of T. award in the matter of 
the linking-up scheme between Fulham, Hammersmith, and 
Battersea is as follows : 

The cost already neurri by the“ Battersean and Fulham Councils 
to be borne in equal proportions by all three Councils. 

The cost of the main or mains required to be laid between the 
generating stations of the Fulham Council and the Hammersmith 
Council to be borne :— . 

1. As to the amount that the said main or mains would have 
cost had the agreement which was negotiated in 1915 been com- 
pleted and the said main or mains had been laid in pursuance 
therefrom by the Battersea Council, the Fulham Council, and the 
Hammersmith Council respectively in equal proportions ; and 

2. Ax to any excess over that amount, in the following propor- 
tions—-that is to say.. by the Battersea Council one quarter, by the 
Futham Council one quarter, and by the Hammersmith Council 
one half. 

The awar of the B. of T. settles the question of the proportions 


e. 


On three occasions only has ` 


in which the cost of -laying the connecting. main throughout the 


whole length from Battersea to Hammersmith shall he borne. Thi: 


point having been settled, the Committee has authorised the town 
- clerk to communicate with the Battersea and Fulham Couneils 
-with the object of completing the negotiations. 


The Finance Committee recommends that application be made to 
the L.C.C. for sanction to the borrowing of £3,000 for trans- 
formers, &c. 

Woouw1cn.—The B.C. has, owing to the continued’ increase in 
the price of coal and the abnormal rise in working costs, increased 
the charges for energy by I}d. per unit net for lighting other 
than for factory use, by Jd. per anit for power users under £200 
a year, and jd. for power users beyond that value ; the increase: 
are not to apply to consumers with a coal clause in their contracts. 


Londonderry.—The Corporation has decided to seek 
Parliamentary powers for the development of the electricity under- 
taking. aX 


Lyon.—Price Increaser.—The Electricity Committe 
recommends that the charges for lighting be increased by $d. per 
unit, and for power and heating by 7} per cent. 


Meltham.—Prorosxp PROVISIONAL ORDER —TheU. D.C. 
has received offers from the Huddersfield Corporation and the 
Yorkshire Electric Power Oo. to supply electricity in the area of 
the township. The terms of. the Corporation are 10 per cent. 
above the rates in the. borough, but the company has not given 
any definite terms. At an interview between a deputation 
appointed by the U.D.C. and the Corporation, it was pointed oat 
that though the Corporation. was anxious to supply electricity. 
it did not agree to run electric cars even if electrio power was 
supplied to the Meltham area. At the same time, however. if the 
Corporation secured the supply of electric power, this would be an 
inducement to consider favourably the question of running cars to 
Meltham at some future date. The U.D.C. has approved the 
report of the deputation, and decided to support the Huddersfield 
Corporation in taking the necessary steps to obtain a Provisional! 
Order for carrying out the work. Since the Council meeting a 
communication has been received that the B. of T. cannot allow 
the application for the Provisional Order to Pee in the 
ensuing session, owing to the political situation. 


New Zealand.—Wailu B.C. has decided to negotiate 
with the Waihi Gold Mining Co. for a supply of electricity for 
street lighting from the Horahora power plant. 

Licences have been granted to the Hamilton and Patea B.C. a to 
install electrical systems for lighting and power. 


Rotherham.— Prov. ORDER.—The Corporation has giver 
notice of its intention to make application to Parliament in the 
ensuing session for an Act. among other proposals, to confirm au 
agreement between the Mexborough and Swinton Tramways Co. 
and the Corporation for the transfer to the Corporation of the 
Tramway Co.'s electricity undertakings, authorised by the Rawmarsh 
Electric Lighting Order, 1898, the Swinton Electric Lighting Order. 
1899, and the Mexborough and Swinton Tramways Acts, 1902 and 
1905 ; to empower the Corporation to supply electricity to the 
Tramway Co. in bulk or otherwise, and to extend the area of th: 
Corporation for the supply of electricity, so as to include (in addi- 
tion to the borough and the urban districts of Rawmarsh and 
Swinton) the urban district of Greasborough, the rural district of 
Rotherham, and the parish of Ecclesfield, in the rural district of 
Wortley. 


St. Helens.—The income of the electricity department 
for the past year amounted to £40,656, and the expenditure 


_ to £41,158, leaving a deficiency of £501. 


Southport.—Improvements effected-.at the Corporati: 
electricity works during the past three years in connection with thr 
fuel plant, have resulted in a reduction of the amount of fuel n»i 
by 50 per cent. But for this the price of energy would have be: 
considerably increased. 


Stockbridge.—Prov. OnpER.—The U.D.C. proposes te 
apply to the B. of T. for a provisional order for electricity suppi; 
within the urban district. 


Stratford-on-Avon.—The Electricity Committee ba 
refused the request of the Electricity Co. for permission to increa» 
the charges for energy, and the Council has confirmed thi: 
decision. 


~Tasmania.—The Hobart Merrury says that the State 
Government intends to create a Water Commission to control ta 
water supplies of the island, concerning which reporta are s 


` present being obtained. 


Walsall,—-The local Chamber of Commerce has passed a 
resolution expressing concern at the 20 per cènt. increase in ele- 
tricity charges. A member of the Electricity Committee defent: 
the increased charges. which were necessitated by the increas. 
expenses of the undertaking. l : 


W. Yorks. — — PROVISIONAL ` ORDERS.— The Electrics 
Distribution of Yorkshire, Ltd., is proposing te apply to the 
B. pf T. for,Provisional Orders for electricity supply in Luddenc-. 
Foot and Mytholmroyd. 
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. TRAMWAY AND RAILWAY. NOTES. 


Argentina—Raiuw AY Brosme 4TIOX. — -At the : anual 
meeting, last week, of the Central Argentine Railw: ay, Sir Archi- 
bald Williamson, Bart.. M.P., stated that they had only about one- 
third of their suburban electrified undertaking equipped and 
working ; the other two-thirds, when circumstances permitted of 
their being finished, would cost a small sum as compared with the 
first section. Although the main-line pasgen ver ‘traffic showed 
decreases, they had increases in suburban trafħe wholly due to 
that part of the line where electric traction was in use. 


Australia.—On the second reading of the Victorian 
Government’s Melbourne and Metropolitan Tramways Authority 
Bill. Sir Alexander Peacock (the Premier) said that on a date to be 
‘fixed the duties of the Melbourne Tramways Board would pass to 
the new authority under the Bill, and not more than six months 
later the following would be taken over by the authority :—The 
Prahran and Malvern Tramways Trust, the Hawthorn Tramways 
Trust, the Melbourne, Brunswick, and Coburg, Fitzroy. Northcote 
and Preston, South Melbourne. Footscray, and Melbourne and 
Essendon tramway systems. Power would also be given to lease or 
acquire the St. Kilda-Brighton and Sandringham and Black Rock 
street railways. One controlling authority would mean economy, 
and any extensions would then be carried om in accordance with a 
general plan. 

The tramway area would be divided ma 12 districts { aii 
would return one member to the Board. while the chairman and 
one other member would be nominated by the Governor in Council. 
The working expenses, interest, &c., would be ‘apportioned to the 
car-mileages of the various systems. The menibers of the Board 
appointed by the Governor in Council would hold office for five 
years, the other members would be elected for three years. 

The authority, with the consent of the Governor in Council, 
could borrow up to £750,000, exclusive of any principal sums 
transferred to it from the existing authorities. One of the first 
duties of the authority would he to prepare a general scheme for 
the future development of metropolitan tramways’? Any new 
tramway services would be considered in connection with the 
services provided by the suburban railways. Out of the tramway 


revenue every year was to be paid a sum to be determined to recoup ~ 


the loss caused to the railways by any tramways of the authority 
constructed within five years before the commencement of the Act, 
or constructed thereafter, and the construction of which Was 
objected to by the Railway Commissioners. 

When the Melbourne and Essendon tramway and electrical 
undertakings were acquired, the authority must have power to 
operate them. For this and other undertakings the authority 
would be authorised to purchase, generate, and supply electricity — 
and to supply it to municipalities to light any roadways along 
which the authority's tramways ran. Before the erection of new 
power houses and installation of new electric plant by the autho- 
rity the approval would be necessary of the Railway Commis- 
sioners, or such body as Parliament decided would control 
metropolitan electric supply. The principal electric supply under- 
takings were controlled by the Melbourne Electric Supply Co., the 
City Council, and the North Melbourne Electric Tramway and 
Lighting Co., Ltd. The tramway authority might acquire a 
Council’s undertaking by agreement, and a private undertaking 
either by agreement or compulsorily. The capital cost of the 
undertaking was to be the basis for municipal rating. Capital cost 
of the works and undertakings would be on the original con- 
struction cost, and the rattable capital cost would be the capital 
cost of so much of the authority's properties as were rateable to 
municipalities.— Australian Mining Standard, 


Birmingham.—The number of passengers on the tram- 
ways has increased by over half a million per week as compared 
with this time last year. The increase last week was 859.360, 
Mr. Harrison Barrow, the chairman of the Corporation Tramway 
Committee, states that when the war is over the following schemes 
. should engage immediate attention :—Tramway track repairs, pro- 
vision of single-deck cars with trailers (the experiment has been 
thoroughly successful), the construction of the lines authorised in 
the 1914 Act, to show the advantave of the separate tr ack, and the 
extension of the system for carrying heavy goods. 


Blackbnrn.—FEMALE DRIVERS. -The quarter ly meeting 
of the Lancashire and Cheshire Tramways Managers’ Nesboition 
was held at Blackburn on November 16th, Mr. J. H. Cowell, 
manager of the’Corporation tramways, presiding. During the 
transaction of business several topics were discussed, considerable 
interest being taken in the question of the suitability of female 


_ drivers ; Blackburn was one of the pioneers in this matter. The ` 


delegates were given a practical demonstration of the efficiency of 

such drivers by Miss Nellie Sharratt, who -drove the delegates over 

certain routes, during which a call was made at the depot at Intak, 
which was thoroughly inspected. . 


- Continental.—Iraty.—The Soile tà Anonima Idroelettrica 

` dell'Appennino has been formed at Bologna, with an initial capital of 

1,000,000 lire, and an eventual capital of 6.000,00) lire, for the 
utilisation. of the water-power of the Apennines for the electrifica- 
. bion of railways and tramways. ae ‘ influential- coun) of 

. administration- has-been nominated. - 


India. — RaILway AAE ET —According to’ the 


. G.I.P: Magazine, for some time past the question of electrifying 
parts of the G.I.P. system has been under consideration, and 


“Twelve months’ supply of coal. 


althouvh nothing definite has baè decided upon, it is highly 


-probable that on the conclusion of the war an eléctrification 


scheme will be car ried out. 


London. - CENTRAL LONDON Riva AY — The B. of T, 
has extended by one year the time under the Central London 
Railway Act, 1913. relating to the construction of certain railways 
and works. 


n l 

Musselburgh,—At the local Town Council the condition of 
the electric tramways came in for criticism, surprise being expressed 
that the B. of T., to whom the Council had addressed several com- 
plaints about accidents on the tramway system, had written that 
“the responsibility for the proper maintenance of the tramway 
undertaking rested with the promoters, and that the Board did not 
carry out any system of periodic inspection of tramways.’ It was 
suggested that Edinburgh T.C. might be approached, to consider 
taking over system, but no motion was made. 


Tramway Workers and Christmas Holiday.— Members 
of the Amalgamated Association of Tramway and Vehicle Workers 
are agitating for a general holiday on Christmas Day. It is stated 
that a request has been sent to all the tramway concerns in the 
country asking for this concession. Some Tramway Committees 
are in favour of yranting the request, but a good many are against. 
amongst the latter being Manchester and Salford. The employés. 
however, are going forward with the movement. 


Wharfedale.—Ratturss Traction.—The Otley U.D.C 
is in negotiation with the Councils of Guiseley and Menston with 
a view to sending a joint deputation to Mr. J. B. Hamilton, the 
Leeds tramway manager. to try to secure a better service of the 
railless cars in Wharfedale and the erection of shelters at the 
exposed country termini. -~ 


TELEGRAPH AND TELEPHONE NOTES. 


- Brazil.—The Government has opened a credit of 1,000,000 
milreis to complete the work of establishing new radio-telegraphic 
stations and increasing the telegraphic lines for the Army and 
Navy. 

Unknown persons have attempted to. set fire to the radio- 
telegraphic station connecting Monte Babilonia with Rio de Janeiro. 
— Financier. ce 


United States—The War Income-Tax Bill, which took 
effect on November Ist, places a tax of 5 cents upon each 
telegraph, telephone, or wireless message or conversation which 
originates within the’United States, and for the transmission of 
which a charge of 15 cents or more is imposed.-—7. and T. Age. 


` 


CONTRACTS OPEN AND CLOSED 


OPEN. 


Australia. — PERTH. —December 5th and 12th. Post- 
master General's Department. Telegraph and telephone instru- 
ments and parts, battery material and telephone switchboards, 
parts, &c.~ See “ Official Notices,” November 16th. 

ADELAIDE.--December 12th. P.M.G.s Department. Paiaphion’ 
material, Schedules 478 to 482. See “Official Notices ` to-day. 


Carlisle—December 4th. Electricity Department. Que 
1500/2000 KW. turbo-alternator and one surface condensing plant. 
See “Official Notices.” Nov ember 16th. l 


 Enniskillen.—December Ist. Slisò; Leitrim & Northern 


Counties Railway Co. Telegraph ateta for 12 months. Mr.J. 
Duff. Secretary, Enniskillen. 


France. — LY ONS. ondas are invited for the supply of 
two batteries of accumulators of 12 elements each (capacity 1.080 
ampere-hours), and of sundry machines (motors, dynamos, switch- 
boards, c.). for the central telephone exchange at Lyons. Par- 
ticulars from the Direction des Postes`et Télégraphes dn Rhone. 
33, bis, Rue Vaubecour, Lyons. 


Grimsby.—November 30th. Electricity Department. 
| “ Deputy Electrical Engineer. 


Manchester.— December 12th. Three fan draught cool- 


ing towers at the Stuart Street station, for the Electricity Com- 
mittee. See“ 


' Otticial Notices,’ November 16th. _ 


Rathmines.—November 28th. U.D.C. 500 tons of coal 


for the electricity works. Electricity, Engineer, 
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CLOSED. 
Bury St. Edmunds.—T.C. 100 tons of 2-in. Mapperley 


slack coal, for the electricity works ; Carr Bros. & Co., 278. per ton. 


Government Contracts.—J.ist of new contracts placed 
October, 1917 :— 
War OFFICE. 


Dynamos, switehboards, &c.—Lancashire Dynamo Cog Ltd. 

Generating sets and spares.—Austin Motor Co, (1914), Ltd.; Coventry 
Simplex Engines, Ltd.; Electric Construction Co., Ltd.; R. A. Lister 
and Co., Ltd.; Phoenix Dynamo Manufacturing Co. 

Insulators (fleld).—Bullers, Ltd.; F. W. Cotterill, Ltda. 

Petrol-electric vehicles.—Stevens Petrol-Electric Vehicles, Ltd. 

Motors.—E. Brook, Ltd.; Crypto Electrical Co.; Macdonald, Syer & Co., 
Ltd.; F. Parkinson & Co. 

Works services ‘‘electrical.""—Parsonsk Motor Co. 


INDIA OFFICE STORE DEPARTMENT. 


Accumulator plates.—Chloride Electrical Storage Co. 
Bells.—Peel-Conner Telephone Works, Ltd. 
Cells.—General Electric Co., Ltd. 

littings for telephone parts.—Siemens Bros. & Ca. 
Wire, —R. Johnson & Nephew; Johnson, Muthey & Co. 


H.M. OFFICE OF Works, 


Enginecring services.—Barry Dock Grain Btoreselectric generating plant; 
Crompton & Co., Ltd. 

Cardiff Grain Stores electric supply.—Harland Engineering Co. 

Avonmouth, Barry, Cardiff, and Newport conveyor weighing  plant.— 
Spencer & Co. 

Grain Stores generally, flexible cables.—B.1. & Helsby Cables, Ltd. 

Ordnance Survey Office Overseas,—Electrical motors and starters ; Cromn- 
ton & Co., Ltd. : 

Swansea King’s Dock.—Electric light and power wiring ; Lund Bros. & Co. 

Key switch holders.--General Electric Co., Ltd. 


Post OFFICE. 


Protective apparatus.—L. M. Ericsson Manufacturing Co., Ltd. 

Telegraph apparatus. Automatic ‘Telegraph Manufacturing Co., Ltd. ; 
India-Rubber, Gutta-Percha, and Telegraph Works Co., Ltd. 

Telephone apparatus.— British L. M. Ericsson Manufacturing Co., Ltd.; 
Peel-Conuer Telephone Works , Ltd.; Western Electric Co., Ltd. 

Insulator covers and bodies.-- Bullers, Ltd. 

Submarine cable.—Siemens Bros. & Co., Ltd.; Telegraph Construction 
and Maintenance Co., Ltd. 

Telegraph cable.~-B.I. & Helsby Cables, Ltd.; Callender’s Cable and 
Construction Co., Ltd.: Connolly Bros., Ltd.; W. T. Glover & Co., 
Ltd.; Henley's Telegraph Works Co., Ltd.; Johnson & Phillips, Ltd. ; 
Union Cable Co., Ltd. 

Telephone cords.—London Electric Wire Co. & Smiths, Ltd.; Western 
Electric Co., Ltd. 

Telephone plugs.—Automatic Telephone Manufacturing Co., Ltd.; British 
L. M. Ericsson Manufacturing Co., Ltd.; Western Electric Co., Ltd. 

Telegraph poles.—Bullers, Ltd. 

Insulator spindles.—Bayliss, Jones & Bayliss, Ltd. 

Telephone terminals.—D. Gibson & Co., Ltd. 

Bronze wire.—T. Bolton & Sons, Ltd.; B.I. & Helsby Cables, Ltd.; F. 
Smith & Co., incorporated with the London Electric Wire Co. and 
Smiths, Ltd. 

Galvanised iron wire.--R. Johnson & Co., Ltd.; Shropshire Iron Co., 
Ltd.; F. Smith & Co., Wire Manufacturers, Ltd.; Whitecross Co., Ltd 


Sunderland.—T.C. Tenders accepted :— 
Dewhurst Engineering Co., Sheffield.—Steel tubes. 


Minton & Hollins, Ltd., Stoke-on-T'rent.- -Tiles. 
B.I. and Helsby Cables, Ltd. —E.H.T. box compound. 


œ 


ae FORTHCOMING EVENTS. 


institution of Electrical Engineers (Student’s Section).—Friday, November 
23rd. At 7 p.n. At the City and Guilds (Engin.) College, Exhibition 
Road, Kensington, 8.W. Opening meeting. Address by Sir Oliver Lodge, 
F.R.S., on ‘‘ Astronomical Applicatiocs of the Electrical Theory of Matter.” 
Manchester Local Section.- -Tuesday, November 27th. At the 
ee Club, AtT p.m. Paper on ‘Gas Firing Boilers,” by Mr. T. M. 
unter. ` 


Junior Institution of Engineers.—Friday, November 28rd. At 39, Victoria 
Saet ue At8 pm. Paper on ‘‘ Housekeeping in Workshops,” by Mr. 
. . the = 


Physical Society of London.— Friday, November Brd. At S5p.m. At the 
Imperial College of Science, South Kensington, S.W. Ordinary Meeting. 


Royal Society of Arts.—Wednesday, November 28th. At 4.30 p.m. At John 
Street, Adelphi, W.C.2. Paper on “Aerial Transport after the War,” by 
.Mr. G. Holt Thomas. 

Greenock Electrical Soeciety.—Thursday, November 29th. 
At 24, West Stewart Street. Open night for discussion. 


Institution of Municipal and County Engineers. - l'riday, November 80th, 
Atip.m. At Burlington House, Piccadilly, W. Discussion on the ‘ Supply 
of Power or Fuel to Vehicles on Public Highways.” 


institution of Mechanical Engineers.— Friday, November 30th. At 6 p.m. 


At 7.45 p.m. 


At the Institution of Civil Engineprs, Great George Street, 8.W. The’ 


Thomas Hawksley ‘ Lecture on Heat Engines,” by Capt. H. Riall Sankey, 
C.B., R.E. j 


Salford Technical and Engineering Association. —Saturday, December Ist. 


Visit Manchester Corporation Hydraulic Pumping Station. At7Tp.m. At 
the Royal Institute. Annual Meeting. 


- NOTES. 


The Red Buok.—In consequence of the increased cost 
of production and other difficulties due to the war, the proprietors 
of this Electrical Directory do not propose to issue the usual 
annual edition, at least until more normal conditions obtain. 


Whist Drive-—The annual whist drive and dance 
arranged by the employés of the Blackpool Corporation electricity 
and tramways department took place on November 15th, and 
proved very successful. Between 2,000 and 3,000 people were 
present, 


Belfast Electrical Employes: Award.—The following 
award in regpect of the difference between the Belfast Corporation 
and the Electrical Trades Union with regard to certain men 
formerly in the employment of the Corporation has been issued :— 


The Committee on Production, to which the matter was referred, finds :— 

1. That the transfer of the work of overhead tramway line maintenance 
from the electricity department of the Corporation was part of a bone far 
scheme of reorganisation which the Corporation were entitled to carry out. 

2. That the employment by the Corporation of skilled electricians to do the 
work of overhead line maintenance during the period whilst that work was in 
charge of the electricity department did not debar the Corporation from 
adopting. and that they were entitled to adopt, after the transfer to the tramway» 
department, the pfactige followed by many tramway authorities in different 
parts of the country of employing linesmen or handy men todo the work of 
overhead line maintenance. 

8. That the dismissal of the seven men concerned in this reference along 
with other men who were discharged at the same time was carried out in 
consequence of the improved organisation adopted, and was not carried cat 
merely with a view to reduce the wages of the seven men concerned. 

4. That the contract of service of the seven men concerned was duly termi- 
nated on August 23rd, 1917, after adequate notice, and the men were not 
illegally dismissed. 

5. That the claim for reinstatement of the seven men concerned bas net 
been established. 

6. That in consequence of the pending dispute as to the respective rights of 
the Corporation and the men concerned, the men had some reasouable ground 
for claiming that termination of their conduct of service should be suspended 
until the ditference were settled by arbitration, and the Committee think that 
on this ground the Corporation should pay, and they award that they do pas, 
wages at the rates in operation on August 23rd, to the seven men concerned 
up to the date of this award. 


Legal.—Boscu Maaneto Co., Ltp.—The Board of Trade 
petitioned, in the Chancery Division, on Tuesday, before Mr. Justice 
Younger, for the winding up of the Bosch Magneto Co., Ltd., under 
the Trading with the Enemy (Amendment) Act, 1916. 

Mr. Austin Cartmell, who supported the petition, said this was as 
German a company as they well could have. At the outbreak of the 
war over 49,900 of the shares were held by Germans and 50 by one 
gentleman in London. This was essentially a German-owned com- 
pany, and it was formed for the purpose of carrying on a German 
ee Messrs. Bosch & Klein and the English gentleman to 
whom he had referred were the only directors. After the outbreak 
of war the German directors transferred certain large powers to the 
English gentleman. The company bad now been ordered by the 
Board of Trade to be wound up. The funds now in the hands of 
the Controller amounted to nearly £200,000. There were certain 
questions affecting the London Corporation which could only be 
dealt with inthe winding up of the company. 

Mr. Galbraith said the London Corporation claimed to be 
creditors for a very considerable amount, and they desired that the 
winding up should take place at an early date. 

His Lordship made the order. 


Foreign Trade. — OCTOBER Fiaures.— The official 
returns of imports and exports dufing last month contain the 
following electrical and machinery figures :— 


Octoher, Inc. or 10 months, 1917. 
IMPORTS, 1917, dec, Ine. or der. 
Electrical goods ese 111,272 — 24.291 — 214.249 
Machinery c.. 914,756 +363.117 + 2998. 4 
EXPORTS. 
Electrical goods ee 216,687 .— 148,101 — 1,003,953 


Machinery woe 1,441,594 =- 379,335 + 47.324 

Parliamentary.—The following applications for Parlia- 
mentary powers appeared in the Zondon (razette for November 
20th :— - : 


Leicester Corporation.—Electric lighting prov. order covering various por er=. 

Crompton U.D.C.— Electric lighting prov. order, bulk supply from Oldham 
Corporation. - 

Royton U.D.C.—Electric lighting prov. order, bulk supply from Qldham 
Corporation. 

Greasborough (near Rotherham) U.D.C.— Electric lighting prov. order, power 
to take bulk supply. 

Braintree.--Crittall Manufacturing Co., Ltd.— Electric supply prov. order for 
urban district, bulk or otherwise. , 


I.E.E. Discussiow on the Metric System.—As the sub- 
ject of the metric system was fully discussed at the Institution of 
Civil Engineers in the early part of the year, more especially from 
the standpoint of the relative merits of that system and the British. 
we are informed that the main object of the I.E.E. discnasion. 
which is to take place on Thursday, December 13th, is to consider 
the effect on the British electrical trade of the introduction of the 
metric system at the present time, more especially in those markets 
in which the British system is at present in vogue, with a view to 
determining whether the compulsory introduction of metrica! 
measures should be pressed for or resisted. It is hoped that it may 
be found possible to take steps after, the discussion to obtain some 
authoritative pronouncement on the matter from the trade as a 
whole that will put an end to the present hesitating and unsatis- 
factory attitude towards the question. 

The L.C.C. Education Committee has revoked its recommendation 
in favour of the compulsory introduction of the metric system. 


Control of Tramway Labour, &c.—In connection with 
the B. of T. Committee on Tramway Labour and Materiale. the 
Executive Council of the M.T. Association has nominated Messr:. 
A. R. Fearnley, J. B. Hamilton, and J. M. McElroy to serve on that 
Committee ; Mr. A. L. Ç. Fell will represent the L.C.C. tramways. 
and two members will be nominated by the T. and L.R. Associa- 
tion to represent, principally, company undertakings, while the 
chairman, Mr. Jas. Devonshire, has been nominated by the Board 
of Trade. 


Inquiry. Makers of the “ Acme” engine governor ar 
asked for. 
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Institution and Lecture Notes.—Physical Society of 
London.—At the meeting held on October 26th a paper on “The 
Radius of the Electron and the Nuclear Structure of Atoms ` was 
read by Prot. J. W. Nicholson. The electron is usually regarded as 
a globule of electricity with a definite radius. This conception has 
proved valuable, but involves difficulties in connection with the 
nuclear structure of complex atoms. On the view that the electron 
consists of a region of strain in the «ther, such line constants should 
have some significanc® throughout the whole wther; which may, 
in fact, be in some manner cellular with these linear magnitudes 
involved in the specification of the cells, and therefore in any strained 
structure composed of them. The electron would he regarded as a 
state of strain which for practical purposes is concentrated at its 
centre, rapidly diminishing outwards according to some very 
convergent law involving some line constant in its specification. By 
way of illustration the idea is worked out mathematically on the 
assumption that the strain varies as e—* r, on which hypothesis A—? 
is the " radius.” It can be shown that the Lorentz formula for 

‘mass as a function of velocity can be obtained for this type of 
electron, The charge on the electron is revarded as a fundamental 
property of the wther, and is related to Planck's constant A. 

Dr. H. S. Allen said there could be little doubt of the existence of 
a relation referred to by Prof. Nicholson between Planck's constant / 
and the charge of an electron e. Taking Millikan’s latest value 
for e (4'774 x 107!°), A = 6558 x 10-27, All the principal 
radiation constants could be expressed in terms of e. On the lines 
suggested in Prof. Nicholson’s paper it would seem as if most, if 
not all, of the important constants of nature might be referred to 
some fundamental property of the ather. 

Sir Oliver Lodge wrote that he was much interested in Prof. 
Nicholson’s ingenious plan for doing away with the definite boundary 
of an electron, and devising a mathematical scheme which should 
enable them to regard it as a point-centre of strain decreasing 
exponentially in every direction without limit, so that the linear 
dimension associated with it should be —like many time-constants — 
the distance at which the density was reduced to 1/eth of what it 
was at the centre. This plan, if it could be developed properly, 
seemed to get over many of the difficulties about the coherence of 
parts of a charge, and about the extraordinary properties of a nucleus, 
which though, from some points of view, an extremely small and 
highly-charyed unit, yet necessarily had a complexity which enabled 
it to be disintegrated and fired off in fragments. Prof. Nicholson’s 
suggestions seemed to him helpful and valuable. 


‘Association of Mining Electrical Engineers.—On October 13th, 
the president of the West of Scotland Branch, Mr. H. A. M’Guffie, 
delivered his address, and on November 10th the works of the 
North British Welding Co. at Finnieston were visited, a demon- 
stration of electric welding being given. The other arrangements 
for the ‘session are as follows : — ee 

December 15th.—Visit to the works of Mavor & Coulson. Social evening. 

January 12th, 1918.—‘‘ Cable Complaints,” by J. H. C. Brooking. 

February 16th, — Steam Turbines as Applied to Colliery Work,’ ‘hy P.J. 

March 9th.--‘‘ Conservation of Exhanst Steam and its Utilisation,” by 
J. Watson. 

April 6th.—Inspection of mechanica! and electrical models at the Art 
Galleries, Kelvingrove, 

May 6th.—‘' Organisation of Electrical Repairs," by J. M‘Cann. 

Members of the Northof England Branch, on November 3rd. visited 
Washington Colliery, County Durham, and inspected the electrical 
equipment at the “F “` and Glebe Pits. There is an extensive electrical 
installation at these pits, which was commenced in 1907 by the fixing 
of a Siroccd fan. Current from the County of Durham Electrical 
Power Distribution Co. is received at the pit yard at 6,000 volts. and 
reduced to 600 volts by two 500-K.V.A. transformers. The fan 
above mentioned is belt-driven by a motor of 150 H.P., and, running 
at 164 8.P.M., supplies 120,000 cb. ft. of air at 2} in. W.G. This 
displaced a 36-ft. Guibal fan, steam driven, and the successful 
result of the conversion led to the elimination of a good deal of 
steam plant at the “F Pit. Underground at the “F” Pit there 
are four main and tail haulage sets converted from steam drive ; 
the change-over from steam to electricity caused so little trouble 
that not one ton less coal was drawn during the whole operation. 
Other plant is:—Air compressor, 900 cb. ft. capacity, motor 
150 H.P.; air compressor, 300 cb. ft., 60 H.P.; main and tail 
haulage set, 25 H.P.; endless rope set. 27 H.P.; endless rope set, 
10 H.P.; “creeper,” 5 H.P.: pump, 110 H.P. At the Glebe Pit 
there is on the surface an air compressor of 2,000 cb. ft. capacity, 
driven by a 350-H.P. motor. Underground there are two main and 


+ 


tail haulage sets, driven respectively by 75 and 80-H.P. motors, an | 


air compressor, and a three-throw pump, 110 H.P. 


Institution of Mechanical Engineers.—At the meeting, last 
Friday, Mr. A. W. PURCHAS read a paper on “ Air-lift Pumping,” 
in the course of which he endeavoured to supply a satisfactory 
theory of the working of this type of pump, to show how the 
efficiency could be improved, and to point out the data that should 
be recorded in testing such pumps in order to provide the informa- 
tion necessary to the correct interpretation of the results. 

The paper included details of the equipment and methods 
- employed in making a number of tests, and laid stress on the 
liability to serious errors incurred if the volume of air was calcu- 
lated from piston displacement—errors of 10 to 60 per cent. 
The greatest loss, he said, was in the air-compressor ; the next 
greatest was the loss of head at entry to the eduction pipe. A 
pump efficiency of 70 per cent. should be attainable on all lifts up 
to 300 ft. 

Institution of Electrical Engineers.—The opening meeting of 
the MANCHESTER LOCAL SECTION was held on the 13th inst., 
yaa the, chairman (Mr. C. J. Beaver) delivered his inaugural 

. He dealt with the effects of the war on the world’s in- 


dustry in general. and on industrial progress in this country in 
particular, and, after reviewing the trend of opinion amongst 
various classes. he detailed a series of reforms which appeared to 
be necessary, and indicated the important part that should be 
played by the Institution in connection with their realisation. 

On November 14th, Mr. S. T. Allen, chairman of the BIRMINGHAM 
LocaL SECTION, delivered his inaugural address, dealing mainly 
with the future course of the manufacturing industry in this 
country and the part that might be played by the Institution in 
connection therewith. In particular, he referred to the remark- 
able developmentg in electrometallurgy and in the use of the 
electric furnace which had taken place in the Midlands, and 
emphasised the necessity for a cheap supply of electrical energy to 
enable the new industries to compete with foreign countries after 
the war. The waste at present incurred through the transport of 
fuel and the removal of incombustible materials, and other sources 
of loss, were mentioned, and the chairman concluded by pointing 
out the necessity of utilising the inventive capacity of everyone 
interested in the electrical industry. 


Royal Institution of Great Britain.—Prof. J. A. Fleming. D.Sc.. 
F.R.S., will deliver a Christmas course of six illustrated lectures 
(adapted to a juvenile oe on “Our Useful Servants : 
Magnetism and Electricity * 


Thursday, December 27th, ait 8 o’clock.—‘‘ Magnets and the Magneti@ 
Compass 

Saturday, Deceiver 29th.—‘* Electricity and Electric Currents. od 

Tuesday, January Ist, 1918.—‘' The Electric Current as a Heater ii 
Chemist.” 

Thursday, January 3rd.—*“ Electricity as an Illuminator and Doctor,” 

Bets ath January 5th.— ‘Electric Dynamos, Motors, Transformers, and 

ailways. 
Tuesday, January 8th.—"' Telegraphs and Telephones.” 


Royal Soclety of ArtS.—Delivering the opening address on 
Wednesday, Mr. A. A. Campbell Swinton (Chairman of the Council) 
dealt with “Science and its Functions.” He pointed out the danger 
that the working out of industrial processes and inventions, in- 
volving the risk of vast sums of money, might be checked through 
the fashion of regarding the making.of large profits as a ime. 
He also urged the necessity of having science as a compulsory part 
of the curriculum of training for the Civil Service, so as to get 
the Departments filled by men who realised- how science lay at the 
root of all material progress.— Morning Post. 

Liverpool Engineering Society.—The opening meeting of the 
session was held on November 7th, when Mr. H. Divkinson 
delivered his presidential address. On Wednesday last, Mr. J. B.C. 
Kershaw read a paper on “ The Conservation of Our Fuel Reserves 
by the Use of Low-Grade Fuels for Power Generation.” On 
December 5th Mr. E. Jones will read one on “High Efficiency 
Air Pumps for High Vacua.” 

Birmingham Electric Club.—Mr. Howard Foulds, secretary of 
the City Electric Supply Department, read a paper, on Saturday 
last, before the Birmingham Electric Club, on the subject of 
“ Publicity.” Notwithstanding the pressure of Government work, 
he insisted that it was necessary to be prepared for the time when 
conditions me normal. Then a publicity campaign might -be 
undertaken individually or collectively. Sound publicity could be 
obtained by careful and wise expenditure in the ordinary course of 
business. Persistency was one of the fundamentals of success. | 


Chadwick Public Lectures (Leicester).—On November 17th the 
first of a series of three Chadwick Lectures on “ Electricity and 


. National Welfare” was given at the Museum, Leicester, by Prof. 


H. T. Davidge, of the Ordnance College, Woolwich. The lecture 
dealt with “Electricity and the Improvement of Town Atmos- 
pheres.” Mr. Davidge stated that the special aim of the lectures 
was to urge the pressing necessity for applying the latest 
developments of electrical science as an aid to — 

(a) Making the best of our homes. 

(b) Making the best use of our soil. 

: (c) Making the best of our-bodies. 


Recognising that a large part of mankind tends to neuie 


“into towns, the drawbacks of town atmosphere were pointed out, 


and the use of electricity was described, when used as a palliative, 
in removing smoke and fumes after formation. The wider problem 
of smoke and fume prevention was then discussed, and after 
sketching the delights of a district completely supplied electrically 
with heat, light and power, the lecturer showed that the need was 
urgent for a system of power stations on a large scale, using very 
efficient, and, therefore, large generators, the cheapest fuel. the 
highest possible load factor, high voltage to obtain efficient distri- 
bution, and interlinking between the stations to economise in spare 
machinery. Broad-minded and Rigy instructed legislation was 
indicated as a necessity. 

The second lecture of this series, on “ Electricity and Increased 
Food Production,” will be given to-morrow at 7.30 p.m. 


Australian Copper.—Reuter’s Melbourne correspondent 
says that the Australian Copper Producers’ Association has been 
formed entirely to control the shipping and selling of copper on a 
co-operative basis. Before the war copper was sold almost entirely 
through the German metal ring. 


National Reconstruction. —The Education Committee of 
the British Science Guild, on the 5th inst., passed a resolution to 
the effect that national reconstruction, in order to be efficient, 
urgently demanded as a primary condition that the Education Bill 
introduced on August 10th should be proceeded with in the House 
without delay, and should be passed into law during the present 
session. The Executive Committee of the Guild, last week, approved 
the resolution, copies of which were sent to the Prime Minister and 
to Mr. Fisher, 
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“Electric Vehicle  Notes.—-The Detroit Taxicab and 
Transfer Co. (U.S:A.). which operate nearly a hundred electric 
taxis, has decided to obtain women to operate them between the 
hours of ? a.m. and 6 p.m. ; over 500 women have applied for posi- 
tions. Chicago and St. Louis also have growing fleets of electric 
taxicabs, ` ` i i E 

The Wellington (New Zealand) Harbour Board has carried out a 
series of tests with a 4,000-1b. battery truck of the warehouse type. 
This is equipped with Edison batteries capable of running the 
truck for a fnll working day, and is the first “electric” of this 
type seen in New Zealand. -Bourd of Trade Journal, 

The City Electric Light Co., Ltd.. Brisbane, Australia, nas put 
into service a 5-ton electric self-tipping lorry for the purpose of 
carting coal from the Roma Stréet Railway coal shutes to the 


ELECTRIC COAL TRUCK AT BRISBANE, AUSTRALIA. 


power station in William Street. a distance of. approximately, 
1} miles. The following particulars were supplied by Mr. John D. 
Just, the manager of the company :. - i 

The lorry. which weighs approximately 10 tons when loaded, 
ix operated from a 44-ce. Chloride ironclad Exide battery, and 
has a range, when loaded. of 45 miles on one charge, with a speed 
of 7 miles per hour. The body of the lorry can be elevated to an 
angle of 45°, and is, therefore, self-emptying, whilst it is filled by 
gravity at the coal shutes. The elevating of the lorry body is 
done by a 3-H.P. electric motor driving through gearing two 
vertical screws : this operation takes less than one minute. 

The chassis was supplied by the G.V. Co. (U.S.A.) through its 


Australian agents, but the body and elevating year were designed 


ELECTRIC TRUCK TIPPING COAL AT POWER STATION. 


6 


and built in Brishane. The lorry and its driver are now handling 
ry tons of coal daily, and have replaced eight tip drays; the 
average consumption of electricity by this lorry, taken over one 
month, was 2'43 units per route-mile. The electrically-operated 
lorry has a great future before it. and the large capacity motor lorry 


can more than hold its own against the antiquated horse drays. 


In this connection, it is interesting to notice that, in his recent 
annual rezort Mr. A. C. Cramb, the Croydon borough eclectricai 
engineer, mentions that a 4-ton electric lorry has been in commis- 
sion from the beginning of the.year, and during the first six months 
hauled 3,110 tons of coal at a cost for wages and electricity of £107, or 
taking a vehicle life of eight years, and setting aside £78 for depre- 
ciation and £46 for repair fund, a total cost of £231. which shows a 
saving of £46 on contract haulage forthe six months. The battery 
is guaranteed for eight years, and although £46 has. been credited 
to repairs, the actual cost has been nominal. During the last three 
months a bonus system was in use, and 2,215 tons were carted. a 
42°5 per cent. weekly increase. The cost was £132 against £2038 by 
horse haulage, showing a saving at the rate of £250 per annum. 
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> Volanteer. Notes.—County ~ok: Lénpon -VoLowrerr 
ENGINEERS (FIELD CoMPANIES).—Headguarters, Balderten Street, 
Oxford Street, W. 1. ` Gy a Bere. u a gP pan Urea 
. Orders for the week, by Lieut-Colone! C.B. Clay, V.D., commanding :— 
-Oficer for the Week.—Lieut. W. J. A. W atkins.. < . 
`` Nezt for Duty.—Second, Lieut. H. G. Golding. _ 
-- Drtlls,—Week ending Saturday, December Ist, 1917:— | an 
. Monday.—No. 8 Company, Left Half. . Recruits, signalling, 6.80.. - 
Tuesday.— Physica! drill and bayonet exercise, 7.30. a 
Wednesday.— No. 1 Company, 6.90. ar 
Thursday.—No. 2 Company, 6; signalling, ambulance, 6.30. 
Friday.—No. 8 Company, Right Half. Recruits, 6.80. - -- 
Saturday.—Commandant’s Parade, 2.45, at Headquarters. Unifoma,. For 
route march and drill. Compulsory for A, B, and C men, unless specia! leave 
is obtained. a 
Musketry.—Belvedere Road, Tuesday, Wednesday, and Thursday, 5.20 to 4. 
Note.—The Medical Officer will attend for examination of recruits, &., on 
Thursday, at 6. 


Unless otherwise indicated, all drills will take pláce at Headquarters. 
` (By order) MACLEOD J EARBLEY, Capt. and Adjutant. 


Electrical Ship Propolsion.—The new U.S, battleship 
New Merico, now being built at the New York Navy Yard, the first 
warahip in the world.to be electrically driven, is approaching com- 
pletion. An offitial statement was prepared not long ‘ego in 
Washington, which gave some of the advantages of the electric 
drive on the larger- ships, and: was published in the Sledrical 
World ; this was the statement :— : . a ae 

“ Electrical propulsion virtually gives duplicate means of propul- 
sion. With two turbines and two motors, one or.either of them 
could break down and stil? leave a means of propulsian ; this is, of 
course, true in the case of direct-connected machinery, but. in the 
case of the electric drive, if it is a turbine that is broken down.-:the 
propulsion would still be twin-screw. The two turbines would be 
so designed that either would be capable of giving about 17 or 18 
knots, and the normal method of running would he with one 
turbine and two motors. This makes it possible to overhaml the 
other turbine, whether it is at sea or not. The turbines are always 
operated under fairly good load conditions, and, hence, always give 
good economy. Since only one turbine is used at the lower speeds. 
the load on it will always be twice as much as for direct-connected 
machinery. The turbines are always operated under fairly good 
speed conditions, and this ensures good economy of the turbines. 
This is due to the fact that the speed reduction ratio is variable. 
This is accomplished by winding the stators of the motors for two 
different numbers of poles, either of which can be put into opera- 
tion by simply throwing a switch. For example, if the generator 
has two poles, and the motors are arranged to have either 30 poles 
or 50 poles, the reduction in the first case would be 15 to 1, and in 
the second case 35 to 1. This combination of good load conditions 
and high speed is really the vital point, so far as economy at 
cruising speeds on a battleship ig concerned ; and it is an advantage 
that any other form of propulsion will find it difficult to overcome. 
The governor absolutely eliminates all racing in a seaway, with the 
attendant. strains on shafting and danger of throwing propeller 
blades. Speed can be maintained with much greater accuracy than 
with any other form of propulsion. This is of little importance to 
a merchantman ; but it is not neceseary to emphasise the import- 
ance of this in a battleship to anyone- who -haa been.in the Fleet. 
The space taken up is less than required for other forms of pro- 
pulsion. The arrangement of the machinery is much more flexible 
than any other form of propulsion, as the position of turbines and 
motors is not fixed. The readiness with which repairs can be 
effet. d is an argument. Owing to the small size of the turbines, 
the upkeep will be very materially reduced. The rapidity of 
operation is much greater than with other forms of propulsion.” 

Electric propulsion does not require a separate turbine for backing. 
Etectric propulsion has been adopted for seven battleships and five 
battle cruisers now being built far the U.S. Navy. 


Thermo-Electric Effect by Throttling.—In a commu- 
nication’ made to the Paris Academy of Sciences Mr. Karl Benediks 
mentions the following fact contrary to-Magnus’s law. In a homo- 
geneous metallic circuit, adissymmetric distribution of temperature 
gives rise to a thermo-K.M:F. He has sketched out a device which 
permits of increasing these forces somewhat in order to render them 
measurable with high-resistance low-sensitivity galvanometers. It 
was found, for example, that a cross of tungsten wires ‘0°22 mm. 
in diameter, heated with a micro-flame 5mm. in height to s 
temperature estimated at 900° C., gave an E.M.F. of 19 millivalts, or 
about double that given by a platinum-rhodium thermo-vouple 
(10 per cent.) for a temperature of 1.090° C. at the hot junction. 
Similarly by the contact of angular fragments of a ferro-silicon 
(50 per cent. silicon), considerable deviations took place—an 
important point for the theory of contact rectifiers used in wireless 
telegraphy. | . i 
~ In a later communication Mr. Benediks further dealt with this 
new thermo-electric effect, which may be considered as a reversal of 
the Thomson effect. He showed its extension to the liquid metals. 
like mercury, in which its sign conforms tothat which is shown br 
theory. The direction of deviation changes with the sign of the 
magnetic field, in accordance with theory. Sa 


Appointments Vacant.—Sub-station attendant (49e.), fori 
the Borough of West Hartlepool Electricity Department : main: 
assistant, for the Dover Corporation Electricity Works; seniar and 
junior shift engineers, for Rotherham Corporation Electricity 
Department ; shift engineers (50s. +), for the Borough of Oldham 
Electricity Department ; switchboard attendant (359. +) for- the 
Bolton Corporation Electricity Department : swicchboard attendan: 
for the Gravesend Corporation Electricity Works ; maIns såper- 


~ 


-r 


_ intendent (63s. +) for the Bedford Corporation Electricity Depart- 


ment: switchboard attendant (48s.) for the Battersea B.C.-Electricits 
Works. See mìvertisement pages to-day! . . Se ot ais 


- 
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Lamp with Renewable Filament. —An incandescent 
lamp which can be readily re-charged with ras and fitted with a 
new filament is disclosed in U.S. Patent No. 1,232,741, issued to 
A. J. West, of Winnipeg, Manitoba. In this lamp, which is of the 
gas-filled type, there is no need for a vacuum, as it is only-neces- 
sary to retain the gas in the globe under its own pressure. 
Accordingly, the lamp is so made that the globe can be removed to 
permit the renewal of the filament, and when the globe is attached 
to the head the joint is tight enough to retain the gas admitted. 
Further. in the head is provided an easy means for re-filling the 
lamp with gas, and retaining the gas. Upon the filament being 
rendéred useless, the globe can readily be unscrewed from the head, 
and the filament withdrawn through the neck of the globe. After 
a new filament has been substituted, the globe can be replaced. At 
this time, however. it is necessary to re-charge the globe with gas. 
This is done by removing a screw plug and re-charging the globe 
with gas through a provided opening. Upon the globe being filled 
with the gas, it is screwed tightly in and the plug is inserted.— 
Electrical World. 


Educational.— M1ppLEsEx.—The Education Committee 
has approved a seheme for the extension of day continuation 
classes in Edmonton and Tottenham for boys engaged in large 
engineering works. The classes will be held at Edmonton 
Technical Institute and the Tottenham Polytechnic. The manu- 
facturers concerned are willing to liberate the boys for six hours a 
week during working hours, but suggested one eveniny session, to 
make a total of eight hours a week, for the session ending in May. 

Spain.--An Institute of Electrical Industries has been estab- 


` lished in Barcelona to impart instruction in the various branches 


of the electrical industry. The promoters have in view the great 
development which the electrical industries must take on in the near 
future, l 

The Nobel Prizes.—It has been decided by the Swedish 
Academy of. Science not to award the Nobel Prize for physics and 
chemistry for the years 1916 and 1917. The prize for 1917 will be 
reserved until next year.— The Times, 


A Fatality. — Last week an employé of the Grove Dyeing | 


Co., at Littleborough, died from the effect of an electric shock, 
apparently obtained on touching a machine ; two other employés 
who went to his assistance also received shocks. 


The Zurich Bank and the Depreciation of Foreign 
Investments.— As was recently mentioned in this journal, the pro- 
minent investment and underwriting company known as the Zurich 
Bank for Electrical Undertakings has only been able to declare a 
dividend at‘the rate of 5 per cent. for the year ended with June 
30th, 1917, as compared with 8 per cent. each in 1915-16 and 
1914-16, on ordinary share capital of £3.000,000, whereas in each of 
the two preceding years the rate was 10 per cent. on the same 
amount of capital, apart from meeting the interest on the loans 
which, in each of the years cited, were higher than the ordinary 
capital. Many of the bank's interests are- situated in Italy, 
Germany, France, and other countries. and the depreciation of the 
currency in these countries under the influence of the war has, 
naturally, been felt by the bank. On this point the directors state 
that, owing to the unexpectedly large fall in the currency of all 
belligerent countries in relation to that of Switzerland, a consider- 


` able depreciation has taken place in the bank's credit and invest- 


ments in foreign currency. The bank has, therefore, taken this 
into account by entering at the rates of exchange which prevailed 
on June 30th, 1917, all its current banking credit abroad of 
which the bank will be able to dispose at some future period. In 
the case, however, of the considerable amount of long-term advances 
made to the foreign undertakings closely associated with the bank, 
as well as the latter's investments in these undertakings, the 
directors. announce that they have concluded agreements with 
friendly banking syndicates according to which, on a possible 
realisation of these holdings later on, a fixed rate of exchange has 
been guaranteed to the bank, which forms the basis upon which 
these assets have been enteredin the books. These rates of exchange, 
it is stated, are certainly higher than those which prevailed in 
October’ of the present year, but they are still considerably below 
the normal rates founded upon the gold parity. Naturally, the 
guarantee operation has imposed a certain sacrifice on the bank 
through the general provision of the necessary equalising fund 
which is associated with it. but the directors state, on the other 
hand, that it has permitted the bank so to deal with its foreign assets 


. 


that the proceeds could be fully placed in the year’s accounts. 
The Use of Formed Solder.—In manufacturing articles 


r 


having many soldered joints difficult to reach, it is good practice to 
‘¥grnish the solder punched or formed to fit the seam, as the time, 


-[aour and solder saved are-important considerations ; moreover, 


the formed solder is more likely to reach every part of the seam 
and.ensure a tight joint. An important manufacturer of automo- 


biles makes use of a solder link stamped from a thin sheet of solder, | 


in making radiators of the tubular type. The radiator element is 
a up of vertical rows of tubes pressed through thin copper plates. 

e ends of the tubes must, be soldered tightly into the water 
chambers. The solder links dre dropped over the ends of the rows 
of tubes and are melted with a blow-torch. Thesolder, being applied 
all around the tube in link form, runs down the tube to the tube 
sheet and makes a practically perfect soldered-joint on. five tubes 
simultaneously. It is obvious that much time is saved by the use 
af formed Ider links in confined-places like this: in fact, it would 
bé practically impossible for the workman to apply solder to alt the 
tubes in a reasonable length of time unless it were furnished him 
in the stamped shape.— Machinery. ' ae a 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officiala, ta keep readers of the 
ELECTRICAL REVIEW posted ag to their movements, | 


Central Station and Tramway Officials.—On Novemb 
LOth the staffs of the Lincoln eoe and A i 
ment presented a watch to the chief clerk, Mr. STANLEY 
SAUNDERS, Who, after 20 years’ service, is resigning to take 
up.the position of senior clerk in the Salford Corporation elec- 
tricity departinent. Mr. Stanley Clegg, the city electrical 
engineer, made the presentation. 

Burton T.C. has accepted the resignation of Mr. James J. 
Cameron, chief assistant engineer at the electricity works. 

Wimbledon T.C. has increased the salary of the borough 
electrical engineer from £500 to £600 a year. 

_ Mr. Puiuuirs, electrical engineer to the Bedford T.C., has 
joined the R.F.C., at the request of the Military authorities. 

Mr. J. B. HAMILTON, general manager of the Leeds Cor- 
poration tramways, who has for some months been Director 
of Trades Regulation under the Admiralty, has been invited 
by the Board of Trade to join the new Control Committee in 
connection with the tramway services of the country. The 
invitation to Mr. Hanulton was discussed at a meeting of the 
Leeds Tramways Committee on Monday, and it was decided 
to give hin a free hand in regard to its acceptance. His new 
position will entail the resignation of the Admiralty appoint- 
ment. -Mr. Hamilton is-at present Chairman of the Executive 
of the Municipal Tramways Association, three of whose mew- 
bers have been invited to membership. of the: new. Control 
Committee. a. p : | fo a, 
_ Mr. H. F. C. MırcHeLL, who has been for 18 years mains 
inspector to the Derby Corporation, has been presented with 
a case of pipes and pouch on his leaving to take up the posi- 
tion of superintendent of mains and sub-stations for the 
British Cellulose Chemical Manufacturing Co., Ltd., Spondon, 
near Derby. 


General.—Mr. G. ©. Haminron, M.P. for Altrincham, who 
will be remembered by electrical men as being formerly con- 
nected with Messrs. Drake & Gorhain, Ltd., informs his 
constituents that he is unable to deal with arfy division ‘mat- 
ters, as he is taking up the organisation of the work of the 
R.F.C. in France, and will be away for some time. 

Mr. W. Gipson has relinquished the post of manager of 
the Grand Theatre, Falkirk, to take up an appointment in 
the electrical department of Falkirk Iron Co. 

Ald. A. R. JepHcotr_has_ been re-elected, for the fourth 
time, chairman of the Birmingham Corporation Electric Sup- 
ply Committee. 

Ald. ExocH Prirsttey and Coun. I. F. ACKROYD have been 
re-appointed chairman and vice-chairman of the Bradford 
Tramways Committee. Ald. G. H. Rosinson has been ap- 
pointed chairman of the Electricity Committee for the 
fifteenth time. . . 

Ald. MarRSLAND and Coun. Sames have beenappointed chair- 
man and deputy chairman of the Huddersfield Electricity 
Committee. The Tramways Committee has appointed Coup.» 
cillors SELLERS and CANBY. 

- Prof. C. Q. BARKLA, of Edinburgh, has been awarded the 
Hughes Medal of the Royal Society for his researches in con- 
nection with X-ray radiations. l 

On Wednesday, November 14th, at Ecclesall, Lieutenant 
WALTER J.  CRIDGE, 15th Sherwood Foresters, who is now 
attached’ to the Central Clearing House. Ministry of Muni- 
‘tions, was married to Honor Isabel (Belle), second daughter 
of Dr. W. Collier, of Ecclesall, Sheffield. S De | 

Coun. A. A. THomson and Ald. G. J. Arten have been 
elected chairman and vice-chairman of the Croydon Corpora- 
tion Tramways Cominittee respectively for the ensuing year. 

Mr. WALTER ALLNUTT, F.S.A.A., who has for many years 
held the post of secretary of Callender’s Cable & Construction 
Co., Ltd., and the Anchor Cable Co., Ltd., bas, in conse- 
quence of his advanced age and the necessity for obtgining 
greater leisure, requested the directors of those companies to 
release him from his engagement with them. The directors 
have acceded to his request* and have appointed Mr. HOWARD 
Founs, who is at present secretary of the Electric Supply 
Committee of the Birmingham City Council, to fill the 
vacancy thus occassioned. Mr. Foulds will commence his 
duties as secretary of the above companies on January Ist next. 


Roll ‘of Honour.—Sec.-Lieut. L. P. Sipney, K.R.R.C., 
attached R.F.C., reported killed, aged 24, according to the 
Times studied in the National Physical Laboratory Testing 
Laboratories under Dr. Stanton, and in the Metallurgical 
Laboratories under Dr. Rosenhain. Subsequently he spent a 
year in iron and steel analysis with Mr. F. W. Harbord. 

Private -D. Morris, Manchester Regiment, killed in action, 
was employed by the Lancashire Dynamo & Motor Co., Ltd., 
Trafford Park. = Os ny 

Private W. Youet, Manchester Regiment, who has died of 
wounds, was an apprentice with Messrs. Lightfoot Bros., 
electrical engineers, Manchester. Sia i e 

Lance-Corporal H. Cooper, formerly a motorman on the 
Ashton-under-Lyne Corporation tramways, has been awarded 


+ 
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tho Croix de Guerre, and also a bar to it, together with the 
Medal Militaire, for conspicuous bravery at the front. 

Private G. R. PEMBERTON, Royal Warwickshire Regiment, 
of Aston, and A.B.S. Grecory, Royal Naval Detachment, 
Handsworth, former employés of the Electric & Ordnance 
Accessories Co., Birmingham, have fallen in action. 

Lieutenant R. O. GLADSTONE, R.E., formerly on the outside 
construction staff at the B.T.H., Rugby, has been killed in 
action. 

Private A. Jones, of the K.O. Roval Lancaster Regiment, 
killed in action, was formerly employed by Messrs. Lightfoot 
Bros., electrical engineers, Manchester. . 

Gunner F. Booty, R.F.A., killed in action, aged 25, was a 
former emplove of the Chloride Electrical Storage Co., Ltd., 
Clitton Junction. 

Privates J. WALKER, wounded, J. BARKER, wounded, H. 
West, wounded, and J. EB. ALLEN, missing, were all former 
emploves of the St. Helens Cable & Rubber Co., Warrington. 

Private J. Kenwortuy, Loyal North Lancashire Regiment, 
news of whose death in Mesopotamia has been received, was 
m the employ of Mr. EB. Dewhurst, electrical engineer, 
Preston. 

Bombardier G. Preston, R.F.A., who was emploved as an 
electrician by Mr. G. Newby, Harrogate, has died of wounds. 

Private T. Wattox, N.F., who has been killed in action, 
Was apprenticed as an electrical engineer with Mr. Pearson 
Rukin, Bradford. 

A.B. W. A. Taytor, Nelson Division, who is suffering from 
gas poisoning, Was employed by Mr. Fisher, electrician, Don- 
caster. 

Corporal C. E. Hart, West Yorkshire Regiment, who has 
heen missing since October 9th, was employed in the Leeds 
Corporation electricity department. 

Lance-Corporal J. D. R. Heyes, of the King’s (Liverpool) 
Regiment, killed in action, aged 22, was apprenticed with Mr. 
Fred Garnett, electrical engineer, Blackpool. A 

Lance-Corporal G. W. S. WHITFIELD, Manchester Regiment, 
killed in action, was im the employ of the Manchester Cor- 
poration electricity department. : 

Private J. Saaw, King's (Liverpool) Regiment. aged 2, 
killed in action, was employed by Messrs. Dick, Kerr & Co., 
Ltd., Preston. 

The Military Medal for good work as a linesman under 
exceptionally hard conditions from time to time has been 
awarded to Sapper C. J. Eppy, R.B., who enlisted from the 
staff of the Kent Power Co., at Chathain. 

Private F. H. Martyr, Queen's Royal West Surrey Regi- 
ment, killed in action, was on the staff of the British Westing- 
house Co., Ltd. 

Sapper S. A. Tyner, R.E.. who has died in hospital at 
Chatham, was on the staff of Messrs. Belliss & Morcom, Ltd., 
Birmingham. 

Sapper H. Cuivers, R.E., who has died from wounds at 
Rouen, was a wireman with Mr. T. C. Bush, electrical engi- 
neer, of Bath. 

Sergeant J. Bruis, R.A.M.C., killed in action, was for some 
ears with the Potteries Electric Traction Co.. Ltd., of Stoke- 
on-Trent. He had by gallantry gained the D.C.M. and a bar. 

Corporal J. L. Carstairs, who has gained the Military 
Medal for bravery, was engaged in the East Greenwich gene- 
rating station of the [..C.C. 


NEW COMPANIES REGISTERED. 


Staveley Electric Supply Co., Ltd. (148,900) .—Private 
company, egistered November 6th Capital, £5.000 in €1 shares. Yo 
curry on at Staveley and elsewhere in Derbyshire the business of an electric 
lighting and supply company, to provide electrical energy for any private or 
public purpose a> defined by the Electric Lighting Act, 1882, &c. The suh- 
seribers (each with one share) are :—C, P. Markham, Ringwood, Chesterfield, 
ironmaster; J. Court, Staveley, Chesterfield, surgeon; C. W. Kendall, Stave- 
lev, Chesterfield, mineral water manufacturer, The first directors are :—C. P. 
Markham, J. Court, and C. W. Rendall. Solicitors: Stanton & Walker, 
Chesterdy td. 


W. & D. Conveyor Engineering Co., Ltd. (148,893) .—- 
Private company. Registered November 14th. Capital, £10,000 in £1 shares. 
Manufacturers of and dealets in labour-saving machinery in connection with 
the transport of goods, runways of all kinds, elevating machinery, humpers, 
stackers, and convevors; electrical and general engineers, &c. The sub- 
scribers (each with one share) are :—H. O. King, Redlands, Badyr, near Car- 
diff. shipowner: M. Pletcher, 31, Great St. Helens, F.C., Lloyds’ broker; 
W. H. Weguelin. Balhelm, Chorley Wood, Herts., engineer; W. E. P. Doud- 
ney, 33, Playfield Crescent, East Dulwich, S.E., engineer. The first directors 
are :—H. O. King, T. Fletcher, W. H. Weguelin, W. E. P. Doudney, and 
C. H. Bennett. Solicitors: Downings, Crosby Buildings, E.C. 


Moy 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


General Cable Manufacturing Co., Ltd.—Debenture for 
£1,500, dated November 6th, 1917. charged on the company's undertaking and 
property, present and future, including uncalled capital. Holders: T. Cohen 
and Co., Ltd., Spencer House, E.C, 


CITY NOTES. 


Mr. Cuas. Lock presided at the annual 
meeting on November 19th. He suid that 
the year’s results were quite satisfactory, 
considering the dithcult times. The snb- 
scriptions, rentals, &c., amounted to 
£L78 402, against £72,000. The larger gross receipts were the 
result of an increase of 614 subscribers. Taxation showed a 
very substantial increase. There had been an increase in the 
actual amount of working expenses, but the actual percentage 
per subscriber showed a slight diminution, which was to the 
credit of the Monte Video management. With regard to the 
application for a concession for underground plant, last vear 
he pointed out that, in view of the heavy cost of materials, 
the directors hoped that any grant of a concession would be 
delaved for some little time, and that the periods provided 
for in the concession for obtaining approval of the plans and 
raining the capital should be extended. Since then prices of 
materials had still further increased to an enormous extent, 
while it would be practically hupossible for some tirine to come 
to place orders. Under these circumstances the only practical 
course was to suspend all idea for the present of undertaking 
an underground system. The cost at the present time, even 
if the materials were procurable—which was quite impos- 
sible—would be nearly three times as much as before the war, 
so that the net revenue of the company under present condi- 
tions would in no way suffice to provide an adequate return 
on the capital involved. It would also be quite impossible to 
obtain the sanction of the British Treasury for new capital 
for such an enterprise, so that their only reasonable course 
was to suspend this matter until times became more favour- 
able. With regard to supplies, the Board had felt the neces- 
sity of looking ahead in these times, and they had managed 
to place orders which would give them supplies of the prin- 
cipal parts of their materials for at least 12 months to come. 

The report of the Watt A.G. fur Elek- 
trische Unternehmungen, of Glarus, which 
is associated with the Zurich Bank for 
Electrical Undertakings, states that the 
company's activity in 1916-17 was limited to hitherto existing 
investments. These experienced a decline in the results, 
whilst at the same time large losses on the rate of exchange 
Were incurred in the interest receipts in foreign currency. 
The accounts indicate net profits of £1,400, as compared with 
£9,800 in 1915-16, when a dividend of 3 per cent. was paid 
on the ordinary share capital of £300,000, but no distribution 


Monte Videe 
Telephone 
Co., Ltd. 


Swiss 
Companies. 


as possible for 1916-17. 


The directors of the Maschinen-Fabril: Oerlikon, of Oerlikon. 
reporting on the year ended on June 30th, 1917, state that 
the scarcity of fuel resulted in the receipt by the department 
for machinery and transformers of considerable orders from 
industrial establishments, and the demand and turnover in 
special drives for the textile industry were verv active. The 
great activity in the department for lighting apparatus and 
electro-mechanical applications continued, and sales were on 
the Jevel of those in the preceding vear, whilst the turbine 
branch was also well occupied. In the electric railway depart- 
ment the company had set in operation the equipment for the 
Biel-Tauffelen yailway, and the delivery of the equipment 
fer the Londoh & North-Western Railway Co. was beme 
carried out pradually. During the whole of the year the 
foundry for grev castings was fully occupied, and an increase 
took place in the orders received for forgings. The manufac- 
ture of fuses and shell cases was undertaken for the Swiss 
military authorities, but the company continued to refuse to 
supply war material to all belligerent countries. The accounts. 
after allocating £44,000 to depreciation, as contrasted with 
£43.00 in 1915-16, show net profits and balance forward of 
£43,000, as against £39.40@ in the previous vear. Jt ìs pro- 
posed to pay a dividend of 7 per cent. on the ordinary share 
capital of £320,000, being the same rate as in 1915-16. The 
directors now recommend an iwcrease in the share capital to 
£640,000 by the issue of new shares, which will be offered to 
existing proprietors, the object being to provide additional 
capital for the further extension of the works in expectation 
of the develomnent of business after the war. 


The report of the Elektro Werke A.G., 


German of Berlin, the financial ownership of which 
Companies. has now passed into the possession of the 


Government, states that the power station 
was fully completed in 1916-17, and the deliveries to the State 
nitrate works at Piesteritz amounted to 307,380,000 Rw.-hours., 
and to 53.382,.700 kw.-hours in the case of the Electro Nitrate 
works. At the end of the financial vear the fuel require. 
ments were being entirely satistied by the oufput of the coni- 


pany's lignite inines, the average daily production beins. 


about 8.000 tons. The accounts show a loss of £1,700 for the 
year. 

The 4.E.G. Unternehmungen A.G.. of Frankdort-on-Mar, 
which originated froin the 4.E.G.-Lahinever Works. reports 
having disposed of shares in the Bergen (Norwav) tramwav 
at a large profit on the rate of exchange in 1916-17. and of 
£50,000 in shares in the Meissen tramway. 
hand. a block of shares in the Iinz-Urforr (Austria) tram- 
way was purchased. The accounts exhibit net profits of 
£34,000, as against £33,000 in 1915-16, the rate of dividend 


On the other. 
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being 6 per cent. on share capital of £500,000, as in the pre- 
vious year. 

The Suddeutsche Telephon Apparatus, Kabel und Draht- 
werke A.G., of Nuremburg, whose share capital of £50,000 
is mostly held by the Felten & Guilleaume Co., report that a 
loan of £338,000 was raised in 1916-17 to defray the cost of 
extensions of the works and provide capital for the increased 
turnover. After making provision for depreciation to the 
extent of £19,000, as against £11,000 in 1915-16, the accounts 
indicate net profits of £27,000, as compared with £11,000. It 
is proposed to pay a dividend and bonus of 45 per cent., this 
contrasting with 20 per cent. and 10 per cent. in the two 
preceding vears respectively. 

The Rhein-Westfalisches Elcktrizitals Werk A.G., of Essen, 
whose undertaking is one of the largest in the country, re- 
ports an Increase in the connections and turnover in 1916-17 
as a consequence of the great expansion in the war industries. 
Although the total number of glow-lamp connections was not 
very materially augmented, the number of motors rose from 
38,000 in 1915-16 to 40,500 last vear. The total value of the 
connections, including those of the company’s associated 
undertakings, advanced from 400,000 kw. to 432,000 kw., and 
the deliveries expanded from 388,118,000 KWw.-hours to 
559,063,000 KW.-hours in the two vears respectively. As a 
result of the growth in the working expenses various supply 


companies had raised their charges by up to 30 per cent.; ~ 


and the company would have to follow this example. The 
ross profits are returned at £606,000, as compared with 
£584,000 in 1915-16, and after apportioning £204,000 to depre- 
ciation, as against £186,000, the accounts exhibit net profits 
of £213,000, as contrasted with £222,000. It is intended to 
pay a dividend of 8 per cent. on the ordinary share capital 
of £2,500,000, being the same rate as in each of the five pre- 
ceding years. The loan capital amounts to £1,760,000. 


' Cape Electric Tramways, Ltd.—For the year ended 
June 30th, 1917, the profit and loss account shows a profit 
of £79,893, and after providing for debenture interest and 
redemption, and ycluding the balance brought forward, the 
net credit balance is £39,152, out of which £12,000 has been 
credited to reserve fund, and 5 per cent. is to be paid on the 
_ordinary shares, leaving £2,591 to be carried forward. The 
passengers carried numbered 23,752,016, producing £231,106, 
against 22,477,366, producing £212,792 in the previous year. 
A satisfactory increase is shown both as regards the Cape 
Town and Port Elizabeth systems, attributable to the passing 
through of Australian and New Zealand troops and to the 
general prosperity throughout South Africa. The difficulties 
of obtaining supplies, and the high prices of all materials, 
as well as increased war bonuses to employés, keep the cost 
of operation at a high level. The expenditure is_ further 
increased by the additional taxation recently imposed by the 
Union” Government, from which provision has had to be 
imade. In spite of these difficulties the profit showed an in- 
crease of £6,225. 

United Electric Tramways Co. of Caracas, Ltd.—As the 
local company has again declared a dividend absorbing its net 
profits for the year, the diréctors continue their policy, dur- 
ing the period of the war, of fully distributing amongst the 
shareholders the whole of the available net revenue. Out 
of the disposable balance of £13,799 a dividend is recom- 
mended at the same rate as last year (7 per cent., less income- 
tux). carrying forward £1,899. 

Amazon Telegraph Co., Ltd.—The gross revenue for the 
vvar ended June 30th, 1917, was £72,144. and the working 
expenses were £31,539. After previdmg for income-tax and 
depreciation of investments, also £12,812 for debenture 1n- 
terest and £10,113 for sinking fund, £8,000 is placed to gene- 
ral reserve, 4 per cent. dividend, less tax, is paid, and £7,187 
is to be carried forward. 

Coalite, Ltd.—The “ Morning Post ” states that negotin- 
tions have for some time past been in progress for the ex- 
ploitation of the company’s patents. An agreement has now 
been concluded with Low Temperature Carbonisation, Ltd.. 
under whiah that company is appointed manager of the busi- 
ness of Coalite, Ltd.. for a term of 10 years from October Ist. 
1917. o 

Caliender’s Share & Investment Trust. Ltd.—Dividend 
of 24 per cent., less income-tax, for the half-year, making 
5 per cent. for the vear. After putting £500 to reserve, and 
£741 to writing off preliminary and debenture stock ex- 
penses, £5,279 is to be carried forward. - 


Calcutta Electric Supply Corporation, Ltd.—The number 
of units sold to consumers during the four weeks ended Sen- 
ternber 28th. 1917, has amounted to 2.554,138. compared with 
2,156,682 units in the corresponding four weeks of 1916. 


Stock Exchange Notice.—The undermentioned securities 
hz ve been ordered to be quoted in the Official Tast :— 

Melbourne Electre Supnly Co.. Ltd.—Further issue of 
£150,000 5 per cent. consolidated debenture stock. 


F rance.—The Société des Ateliers Mécaniques et Elec- 


triques de Gehnevilliers has just increased its capital to 
3. 500,000 francs. , | 

Chloride Electrical Storage Co., Ltd.—Interim dividend 
orn the ordinary shares, 5 per cent., free of tax. 


British Ever-Ready Co., Ltd.—Dividend, 10 per cent. per 
ue on the ordinary shares for the half-year ended Sep- 
mber. | 


Electric Construction Co., Ltd.—Dividend at the rate of 
6 per cent. per annum on the ordinary shares, less income-tax, 
In respect of the year ending at March next. | 

Castner-Kellner Alkali Co., Ltd.—Dividend, 11 per cent. 


for the half-year ended September, making 20 per cent. for 
the year. 


- 


STOCKS AND SHARES, 


Turesbay Evenina. 

Tue Stock Exchange continues to move along cautious lines. 
Petrograd and Moscow are not providing light literature at 
present. The Italian rally, at the time of writing, is wel- 
come, but interest awaits keenly the next developments. At 
home, the campaign which has begun in earnest in conhec- 
tion with the War. Bonds is straitening purely investment 
business, though the War Loan and Consols keep good. 
Amongst the electricity markets, the feature is a continuance 
of activity, accompanied by rising prices, in shares of the 
manufacturing companies. 

No further rumours have come to the ears of this individual 
column of the ELEcTkIcAL Review, but hopes are more than 
keeping pace’ with the advance in prices that there is some- 
thing in the air with reference to a combination of interests. 
Apart from this, however, it is declared by people who profess 
to know, that the electrical manufacturing companies are 
enjoying a good share of the prosperity attendant upon many 
other industries, upon which point the expert reader is likelv 
to have better information than a mere financial echo. At 
all events, General Electric ordinary ate 10s. better at 19— 
a splitting scheme would be highly acceptable to those who 
like to see a free market in any shares—while Electric Con- 
structions are better at 23s. 9d. India-Rupbers rose 5s. to 142. 
Edison Swan 7 per cent. first preference have been wanted 
at 2ls. 3d., and the partly-paid at 16s. Cromptons moved 
oes little to 12s. 9d., and the preference are steady at 

5s. 6d. - 

Lighting shares keep firm. There is still a demand for 
those of the principal London companies, but would-be buyers 
get tired of waiting after a time, and seek other investments 
if they cannot get those which they want at first. Charing 
Cross Ordinary have put on 5s., Kensingtons are $ up, and 
so are City of London preference. 

In the telegraph market, Globe Ordinary are }. better at 
133, but the Preference have lost a similar fraction at 104. 
Great Northerns recovered to 39. Western Telegraphs went 
back a little to 15. The Eastern group is steady. “ China” 
shares changed hands the other day at 14%, and Eastern Tele- 
graph Ordinary at 149; Eastern 34 per cent. Preference at 61 
and the 4 per cent. Mortgage Debenture stock at 73 have 
both been dealt in at these prices. The former stock at the 
present price returns 5% per cent. on the money. A good 
deal -of business is being done in Oriental Telephones be- 
tween 59s. 6d. and 62s. 6d., the middle price being advanced 
to £3 16s. United River Plate Telephones have been in some 
little request at 6 11/16. West India & Panama Preference 


“are £8 for the Firsts and £7 for the Seconds, while the ordi-. 


nary, ex the sixpenny dividend, are left at 1 7/16. Direct 


: United States shares have lately changed hands at 6%. Anglo- 


American Telegraph Preferred has attracted investment buv- 
ing on the basis of 97. Marconi shares weakened to 3 3/16, 
the Preference also easing off to 2 9/16, with Americans lower 
at a guinea and Canadians at 10s. The recent severe slump 
in American rails in New York has, no doubt, something to 
do with the drop from 23s. in American Marconis, and this 
is affecting the parent shares. Another Stock Exchange care 
of the tail wagging the deg. 

The railway market is uninteresting. No changes occurred 
in the electric stocks, though Districts are actually lower 
than they look from the nominal price of 16. British Electric 
Tractions are steady. London United Tramways Debenture 
stock gained attention at the end of last week, a fair number 
of bargains being done at about 35. London & Suburban 
Ordinary Were bought at 2s. 9d. on Monday; the last re- 
eorded bargain in the 5 per cent. Preference was about a week 
ago at 7s. 44d. The company’s “A” Debenture stock is a 
little better at 80}. ` 

Foreign issues are mainly dull, more particularly Mexicans. 
Mexican Light & Power Common remains at 224, but the 
Preferred shed 4 points to 31, and the First Mortgage Bonds 
fell 2 to 40}. Brazil Tractions and British Columbia Electrics 
are fairly steady,’and a conspicuous feature of strength is the 
5 per cent. Debenture stock of the Anglo-Argentine Tran- 
wavs, which has risen 3 to 71, in spite of. circumstantial re- 
ports as to the outbreak of fresh labour trouble due to begin 
on one of the railways this week. 

Castner-Kellner shares are ł up at 3 9/16. and other chemi- 
cal shares are also strong. Babcock & Wilcox gained 5s. at 
85/16. in a boomlet which has broken out amongst iron and . 
steel shares generally. in which those of rineering com- 
panies have joined. Several companies have just lately pro: 
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pi the organisation of their capital accounts in such. a | ; 1S, 
manner as to afford shareholders a substantial bonus, and ` MARKET QUOTATIONS 


the boomlet referred to is based on the expectation that other Ir should be remembered, in making use of the figures appearing 
concerns will follow suit by way of admitting their proprietors in the following list, that in some cases the prices are only general, 
to a larger slice of profits -than the former could receive in and they may vary according to quantities and other circumstances, 
the shape of et heving hh ba Me Aa e pionie A ae ee ae t 

duty. The rubber market is sticky, with the price of rubber i O ad ; ; 

showing a dullish tendency at half-da-crowa per lb. . Arma- | Wednesday, November 21st 

inents hardened in sympathy with the iron and steel group. 


| a Latest Fortnight'’s 
; CHEMICALS, &c. Price. Tno. ce Des, 
SHARE LIST OF ELECTRICAL COMPANIES. ; É 1s 
Hows Exacrasorrr Uoxraxms, | Seniesa ce, ot eee ate 5 ? 
Dividend Price a Ammonia, Muriate (darge orystal) ʻi £58 i 
—_, Nov. 20, Rise or fall Yield a Bisulphideof Carbon ..  .. ” £38 ve 
1915, 1916, 1917, this week. 0. a Donz E, z. cg? ee ag oe . 
ton Ordinary ee ee 10 l 9 ° sas 18 6 a pper oe oe ee oe 
Charing Cross Ordinary 5 6 4 + 3 617 8 Potash, Chlorate 3% oe on per Ib. 2/6 ie 
do, do. 44 Pref., 4G 4 — 618 4 Perchlorate da oii ” Y- pa 
Chelees 4i . & 8 = 691 a Shellac s... per owt. £18 10 N 
. City of London è 8 8 18 — 6 2 0 a Sulphate of Magnesia -. per ton £16 5 
do. do. 6 per cent. Pref. 6 6 1 _ 618 6 a Sulphur, Sublimed Flowers .. ” £35 ee 
Noua of London 9 9 11 R, 6 7 8 da Lum ump ee ee oe 99 #26 ee 
do. 6 per oent, Pref. e : K +3 4 5 z Soda, ob es s% a P a T be 
ingto oe oe a f ee ee ee bs pe 
tondon nace 8 B t ii è Nil 1 a achicm Kichromata, casks e- þerlb. ae os 
do. do. 6 per cent. Prel. 6 4 & — 6 6 8 
Metropolitan ae eo os 8 8 B — 4 12 4 
do. 44 percent. Pref. 44 43 = -7 4 °0 METALS, &c. 
8t. James’ and æ. 8 8 7 _ 6146  ,. - , 
South London © 5 6 8 oats 618 4 c Brass (rolled metal 2" to 12° basis) per Ib. oo es 
South Metropolitan Pret. .. u 7 216 - =— : a0 e j oy Wines ee drawn) ee ” oe oe 
WeemclnsrerDraees? i ae ee mn ae = : Copper T Tubos arate load é on - 1/64 n 1/7 F 
- > . s , Bars (best 861800 ee r . 
Anglo-Am, Tel, Pref, ee ee 6 6 97 c> 6 8 9 od H pei o@ pe 99 £150 oe 
do. Def. eo ee 83/6 1g 383 = 6 9 0 g i oo [X] 8150 : - 
Chile Telephone .. a <5 8 8 7 — 811 4 d s (Hieoitolytio) Bara we n £125 .- sa 
Cuba Sub. Ord. ee oe eo 6 7 a *8 0 0 d ” ” : “op £152 
Eastern Extension ee ce 8 8 14 — 5 q 9 d T . n wie oa 99 £183 ; 
Bastern Tel. Ord. . 8 8 149 = %70 do A H.C. Wire perlb. |` 1/3% me! 
Globe Tel. and T. Ord. . as 7 q ice + 648 f Ebonite Rod .. ee T Ss ” 8/- 1. 
do. Pref. es 6 6 1 - 617 1 f i Sheet . oo » 2⁄4 . 
Great Northern Tel, oe y 2 24 89 + 6 1 6 n German Silver Wire ar we ò 
Indo-European .. eo ... 18 18 623 = 6 810 h Gutta-percha, fine ie ee i 6/10 ea 
Marconi .. 10 16 8k —r 4141 h India-rubber, Para fine 
Oriental Telephone Ord. . 10 10 8, + ts 8 6 4 i Iron Pig (Cleveland warrants) . per ton Nom. wis 
United R. Plate Tel. .. z 8 8 64 — 18 6 l . Wire, galv. No. 8, P.O. qual. 99 £42 se 
West India and Pan. .. -- 64, 64. 1,4xd + 6d. *8 9 6 g real English Pig .. as a ii : ne 
Western Telegraph ee @ ee 1 8 15 TA z 6 6 8 g Merc ee ee ee oe per bot. p ee 
"Hons RiNS, A Mica “in original cases) me .. per lb. 6d. to &/- is 
Central London, Ord. Assented € 4 604 zZ 612 8 ae i eo 1/8 Wa a ies a 
peso a See oe wi an T = Nii 0 d Silicium Bronze Wire .. .. per lb, 1/8} ve 
Underground 1 Bleotrio Ordinary Nil Nil 12 = Nil on nie agin a a n $ 
jai do, “A” .. Ni Nil 6fu _ Nil : ' Wire. Nos. 1 t016 .. A Ib T 3a. i 
do, Income 6 4 ad - “unse TARRE ee n ai a 
i ja ae &o, Quotations supplied by— 
en á 
: a G. Boor & Co. g To & aan 
N rat, MO 1B. g Thos Rotion ire eae oo 
Adelaide Sup. 6 percent. Pref. 6 6 4 = 6 8 1 ep : 
Anglo-Arg. , First Pref, Sà 8 E 98 4 e F. Wi geins gins & Sons. i Drones: okee & Nephew, Ltd. 
do. Mna Pref. .. = 24 Z as, f India-Rubber, Gutta-Percha and 2» P. Ormiston & Sons, 
do. 6 Deb. . 6 5 Jl +8 900. Telegraph Works Co., Ltd. - r W. F. Dennis & Oo. 
Brazil Tractions . ws 4 4 43 = — 
Bombay Electric Pref. .. 6 6 92 = 6 8 1 eee 
British Columbia Elec. Rly. Pice. 6 5 423 _ 1118 2 a 
do. do. Preferred Ni) Nil 80 = Nil 
do. do. Deferred Nil Nil 28 á ay Nil . . . 
iai do. ie. Deb. i a Ee 55 ee 1 u q German Central-Station Tariffs.—A recent communication 
co T ae P cent, Bonde Nil Nil 88 = Nil from the Elektrizititswirtschaftsstelle (Electricity Administration) 
Mexican Light Common -- Nil Ni 92 — Ni) to the ÆE.T.Z., discusses the grounds upon which central stations are 
å 
ae: Ha ee ae S m lt n = Nil entitled to increase their charges for electrical energy. The price 
of š f à = . ~ goof coal has risen by 100 per cent. or more, that of other working 
c Wia MAR ACRA Comranme materials has risen by several hundreds per cent., and wages have 
B Aluminiom Ord. ss 1a i0 ipa ti a A risen to an extraordinary level since the beginning of the war. 
British Insulated Ord, . es m 20 8 = 618 4 Voluntary allowances to dependents of workmen całled-to the 
British Westinghouse Pref... 1 ant 24 -h 544 Colours represent a further heavy burden on practically every 
ia oa Pref, wl a 5 1i Z i 0 : electricity undertaking. Bulk consumers are therefore urged to pay 
Castner-Kellner .. oo e B B Sfr -+b 6 88 a higher price for energy, in proportion to the increased ‘epst of 
maa hs hiir r- tany pei. mane E 2 — Nil production, even where long- term contracts give them a legal right 
Blectric Consiruation s» is ‘ia ae a ae A : A to a supply at pre-war prices. Another respect, in which central 
| an ae ? 6 1 _ 614 8 stations are hard hit is in loss of revenue owing to :—(I’) The intro- 
0. sce æ ee 10 10 19 s +3 6 5 8 duction of “ summer-time.” (2) Restricted use of light and power 
Henley ‘Pret. ` oe eee ee vi yr 16} > T ni 8 on grounds of economy or due to small works being cloeed. (3) 
India-Rubber .. «se ee 10 143 +i 619 2 Absence @n active service of innumerable small consumers. It is 
te œ 20 41 = 517. 0 pointed out that the effective maintenance (financial and material) 


Telegraph Con, 
'* Dividends paid free of income-tax. _ of electricity and gas works is a matter of national importance, also 
that these concerns are at present subject to abnormal depreciatics 
as well as increased working coats. For some time after the war. 
renew als will be very costly, and allowing for all these factors, s 
25 per cent. increase in the selling price of energy is none too muck 


E LECTRIC TRAMWAY AND. RAILWAY Cracking Hydrocarbon Vapours by Electricity.— —A process 


TRAFFIC RETURNS. | that aims to obtain by meansof an electricdischarge a greater yield 
: of fixed yases from hydrocarbon vapours, is the development of J.G. 


Auckland .. eo | 5, 26 | 22,808 

; 27 | 18,468 | + 

daly 9.718 
E ee ee Sapi: 9 4,695 

Montevideo t. 80,158 ji 404 


17| ‘92,118 |+ 7,882 |96°69| .. wires hung axially in the pipes from an insulated support. Th 
ay cae ue + 1,990 ~e | ae pipes are grounded and the electrodes are connected by a wire te 
81 re +3601]... a mechanical rectifier of the usual rotary type included in the hizb- 
58 | 850,882 | +12,060 | .. | .. tension circuit of a step-up transformer, the other’ pole of tk 
rectifier being connected to ground.— Electrical World. 
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> 
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| TERN Receipte for |% F Route Davidson and R. W. Ford, of Vancouver, B.C.. Canada. Patent Ne. 

Locality. ended the 593| Total to date, |. miles . 1,229,042 has been granted covering the discovery that by pasing 

e wks.)! month. Ze oa open. — such vapours through an electric brush discharge field, the amount 

oo |__| —__— of non- -condensable | gases is increased. In actual tests it is claimed 

£ 2. 2 js that by this process the amount of CH, in the gas has been incresse! 

e p e o. 4 from about 25 per cent. to approximately 40 per. cent.. while th: 

ae Re eee Nae ala eol: Pa l da | aana la aa [805 T.. amounts ef C,H», were increased from between 7 per.cent. and 30 per 

Dublin tet) 96 | 27985 +1601 43 283,749 +97,968 |64°95| |. cent. to between 20 per cent. and 23 per cent. Ordinarily the gas is 

Denize Unei | S Bil aaa AAT | 4a a (sozeot |a@'t <2 Sonnected at thet; lower onde to seupply boula, and of thane piee 

” ’ ’ aes connected at their lower ends to asupply er and at their upper 

Anglo-Argentine = | "St (215,501 ta 2 (aatas ranma | °S| <2 ends to an outlet, header, the discharge electrodes being formed of 
a 


Vol. 81. No. 2,087, Novemaer 23, 1917.) THE ELECTRICAL REVIEW. 


| 501 


THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 


Abstract of the Inaugural Address delivered by 
Mr. C. H. Worpinauam, President, November 8th,!1917. 
(Continued from page 480.) 
RESEARCH. l 

With a strong Institution such as I have depicted, the field 
of usefulness would be enormous, and the potentialities almost 
beyond calculation. One of the most important matters 
demanding attention ìs research. Scientific research on purely 
academic lines should be closely pursued, for it is from such 
work, having apparently no commercial application, that the 
industry itself and many of its most lucrative developments 
have sprung. Equally important is industrial research, by: 
which F understand the development of scientific discoveries 
and new methods of manufacture. 

The point I wish to make is that the workers at both kinds 
of research should be welded together so as to assist one 
another, and so that the manufacturers may have a call on 
the highest talent in the country, while-the scientific seeker 
after discoveries may avail himself of the resources of the 
manufacturers to test any ‘promising inventions he may make. 
Such co-operation must tend to give far better results than 
any independent efforts of one class of worker without ‘the other. 

In the National Physical Laboratory we have magnificent 
facilities for scientific investigation of the highest class, and 


now that it has been taken over by the Advisory Council for ` 


Scientific and Industrial Research it may be hoped that it 
will in future be supplied with adequate funds by the Gov- 
ernment. | 

Industrial research. stands on a very different footing in 
every way. If industrial research is to be of real value to 
the nation it is essential that much of the work done shall 
be kept secret, and only imparted to those who will directly 
utilise the information obtained for the benefit of British 
trade. Fortunately, this has been recognised from the first 
by the Advisory Council of Research, and much valuable 
work has been, and is being, done to enable British manufac- 
turers to produce articles formerly obtained from abroad, such 
articles in many cases being of superior quality to the foreign 
ones. 
, If new discoveries or processes are obtained by the employ- 
ment of public funds, it may be argued that they should be 
the property of the nation; on the other hand, the funds 
would have been of no avail without the genius of the dis- 
eoverer, and he is obviously entitled to a substantial share 
of whatever profit is made. 

Industrial differs from purely scientific research also in the 
scale and, in consequence, the cost of experiment. The con- 
centration of the manufacturing interests in the hands of one 
or two gigantic companies in America and Germany has en- 
abled those companies to develop their facilities for research 
to an extent thaf is clearly impossible in this country, where 


a much smaller volume of manufacture is conducted by a. 


multiplicity of firms. In consequence, what facilities exist for 
industrial research are partial, unco-ordinated, duplicated, and 
incomplete, There is, therefore, a crying need for the estab- 
lishment of one or more fully equipped laboratories on a large 
seale for the investigation of industrial problems. Such 
laboratories will need the generous support of the Government 
and ‘the manufacturers. | 

Much research and many discoveries have taken place here 
in spite of the unfavourable conditions. The cleverness of the 
Germans, of which we have heard ad nauseam, has lain not 
in their originality or inventiveness, but in their quickness 
in appropriating other people’s inventions; they have provided 
the money to tempt away to Germany the English inventor 
whose work was received with coldness and suspicion by those 


of his fellow countrymen possessing the capital necessary to’ 


secure the fruits of his labour, and who would not provide 
the ftnds. Hundreds of cases could be cited in illustration. 
I may mention one that came under my notice quite recently. 
A material widely used in electrical apparatus could before 
the war only be obtained from Germany. A firm of manu- 
facturers in this country discovered that the whole of the 
plant and process for producing this material was the inven- 
tion of an Englishman; they were fortunate enough to get 
into touch with him, with the result that they are now put- 
ting down plant which is a duplicate of that which he had 
designed for his German employers, and the material will 
now be made in this country of exactly the same quality as, 
or probably better than, that formerly only obtainable from 
Germany. We have.the discoverers and inventors in this 
country, and always have had them; if we given thein facili- 
ties 28 good as those possessed by our rivals, and back them 
up with financial support, the possibilities before us are 
unlimited—but we must do both. 

A consideration of laboratories leads me to another matter 
to which I have already very briefly alluded, namely, the 
establishment of an institution which shall be in a position 
to say authoritatively whether certain standards have been 
complied with, and to give a hall-mark to British manufac- 
tures. It has long been a cherished ambition of mine to see 
established such an institution, for which I have suggested the 
name of National Electrical Proving House. In 1899 I read 
a paper before the Institution in the course of which I 


' of being beneficial, it becomes mischievous. 


described a local attempt which I had made, with a consider- 
able measure of success, to test samples of fuses, switches, 
and similar fittings with a view to certifying that thev 
reached a certain standard of excellence, and I strongly advo- 
cated that the Institution should take the matter up and 
carry out the idea on national instead of local lines. My 
proposals, however, met with considerable opposition, and 
nothing was done. Previous to 1913 a serious situation had 
arisen in connection with British trade in Canada on account 
of the non-existence of such an authority as I have indicated, 
British manufacturers having to send their goods to Chicago 
to be tested and passed before they could be sold in British 
Canada! In view of this, the Council referred the matter to 
a special committee, but owing to the outbreak of war the 
Q@aestion had to stand ovér. After waiting for about a year 
and a half I sent to the technical Press, with the sanction of 
the then President, the proposals which I had wished to 
make to the Committee. I had outlined a definite scheme, 
and my proposals met with considerable support, and were 
favourably received by the I.M.B.A. and the B.E.A.M.A., but 
nothing happened. Since the war, the reality of the need 
which I first pointed out 18 years ago has been appreciated, 
and there is clear indication that the proposal commends 
itself to manufacturers and, with a courtesy and consideration 
which I highly appreciate, members of the B.E.A.M.A. have 
asked me to bring the matter forward at the Institution dur- 
ing my year of /office. A Committee of the Council has 
already been instructed to report on the matter, and has 
recommended the setting up of a committee representing the 
interests concerned. When this committee has drafted out- 
line proposals an opportunity will be given for the matter to 
be fully discussed by the general body of members, after 
which I hope that definite and adequate steps may be taken 
before the close of the session to set up an authority which 
shall be able to certify whether an article is or is not In con- 
formity with a given standard of cxcellence, and shall give 
it a hall-mark which shall be recognised throughout the world 
as a guarantee of British origin and British excellence and 
reliability. | 
INFLUENCE OF THE WAR. 

The political measures for the furtherance of trade can find 
no place in an address such as this. I will only remark that 
while the potentialities for good immanent in the Govern- 
ment are enormous, they should be directed towards assist- 
ing industries, and not be employed in interfering with them. 
Each industry knows best its own business and requirements, 
and how its interests can be furthered. | | 

Nationalisation of certain industries is not infrequently 
mooted, but I venture to think that in no case should the 
Government undertake any business of a commercial nature. 
It starts with the handicap of being regarded by most as the 
legitimate prey of all who can get the better of it, and it is 
further handicapped by the impossibility of employing those 
methods which make for success in obtaining business and 
executing it satisfactorily. I refer more especially to indi- 
vidual effort and initiative, untrammelled power for those 
engaged in the work to decide and act quickly, freedom and 
secrecy in negotiations, and finally the important ‘and per- 
fectly proper incentive of personal profit? . | 

The chief ways in which Government can assist industry 
are the safeguarding of British interests abroad, 80 that the 
British trader may be at least on an equal footing with those 
of other nationalities in foreign markets; the shielding of 
young industries in this country from foreign competition 
during the period of their infancy, and from unfair and State- 
aided competition when adolescent; the conservation - of 
natural products of the Empire for the exclusive use of 
British manufacturers up to the maximum quantities re- 
quired by them, due regard being paid also to a reasonable 
extent to deferring ultimate exhaustion; the removal of all 
obstructive and injurious legislation; and, finally, the collec- 
tion of really useful information as to foreign markets not 
available to traders by their own unaided efforts, and its 
dissemination without delay among those concerned. I have 
already indicated the good that I think might ‘be done by the 
Government in connection with engineering by conferring 
wider powers on the existing engineering institutions. 

The problem of the promotion of British trade after the 
war is one which has come in for an immense amount of 
consideration and a much greater amount of talk. There is 
a strong tendency to co-operation and federation, with a 
unification of organisation that must bring about a powerful 
body jrepresenting British trade. 

In "deliberating upon the action to be taken, every effort 
must be made to give due weight to each consideration, and 
to avoid turning a principle eminently true and valuable into 
a shibboleth and pushing it to such an extent that, in place 
I bebeve tre 
keynote of our success in the future to be co-operation and 
federation. The same principle is capable of application on 
a still grander scale, and having already federation’ among 
our own Dominions, may we not hope that our alliance with 
the other great branch of the Anglo-Saxon race may not be 
for the time of the war only, but that some way may be 
found, if not of actual federation, at all events of working 
together in harmony for the good of our branch of the human 
race, and opposing those nations who have shown their whole 
nature, ideals, and methods to be antagonistic to our own, 
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and of combating dangers of which the embryo is only 
faintly discerned at present, but which in the fullness of time 
may threaten our very existence. 

While it is imperative that combination should be effected 
among manufacturers for the promotion of the Empire’s 
world trade, in combining let us not forget it is the indivi- 
dualism of the Briton which has brought him into the posi- 
tion that he occupies in the world. Combination should be 
effected on lines which will recognise the British charac- 
teristic of individuality. The autocratic and i0achbine-ake 
methods of training suitable for the German cannot be suc- 
cessfully applied to the British manufacturer, who does best 
when he retains his own initiative and individuality. There 
is every indication that combination will be effected on lines 
which will not crush out the small manufacturer, and which 
will enable combinations of firms to be made in such a 
manner that the orders are obtained by a common organisa- 
tion while the work is carried out in individual factories, each 
factory taking that portion for which it is best suited. 

There is one danger to our trade which I greatly fear, and 
which will be realised unless we as individuals can rise above 
our own selfish immediate apparent interests, and can con- 
sider the good of the nation as a whole. The outbreak of war 
probably took all of us by surprise, but not the subsequent 
demonstration of the depths of degredation of the German 
mind and soul. To many of us the whole tendency of modern 


German thought and aspiration, and the German metbous oi. 


coinmerce were wholly and utterly repulsive, and many of 
us were fully alive to the danger to which this country was 
exposed by the insane encouragement given to the import of 
German manufactures and the fatuous belief in German 
superiority. The eyes of many have been opened, but whether 
the awakening is permanent time alone can show. Never 
was the warning ‘' Lest we forget ° more necessary than now. 
Let us remember that the leopard does not change his spots, 
and, once the sheep’s clothing has been stripped off, let us 
never again be deceived by the artificial exterior, however 
woolly and lamblike it may appear; the spots are still there. 
Let us not be deceived. The German has been our deadly 
enemy for many years past, he has been our open enemy 
during the:last three years, and nothing has occurred which 
can render it in the least degree probable that he will become 
anything less of an enemy in the future. Let every man who 
is tempted, as he will be tempted, and tempted very strongly, 
in the near future to fall back into his old reliance on German 
produce, remember that in yielding on account of what appears 
to him to be his immediate commercial advantage he is 
showing himself to be a traitor to his country, and is ulti- 
‘ mately assisting in his own downfall. If this nation is to 
survive in the industrial war on which we must shortly enter, 
it can only do so by recognising its enemies, and by its indi- 
viduals holding together and supporting each other’s efforts 
for the common welfare. Tet the first question asked when 
dealing with a firm be, ‘Is it British? ” and if it be not, 
then let one be sought that is. It may be contended that in 
many branches of the industry the British-produced article 18 
inferior to, as well as dearer than, the German. If we assume 
this to be true, the obvious line of action is to take steps 
to improve the manufacture of that article. and to give those 
who make it a market to supply; the British manufacturer 
will very soon rise to the occasion, and rapidly pass his Ger- 
man competitor if only he be given the chance. 


The war has powerfully affected Capital and Labour indivi-' 


dually and their mutual relations. The expenditure on war- 
like material, coupled with a great reduction in the ratio. of 
exports to imports, has impoverished the nation, and driven 
large amounts of capital. into other hands than ours. The 
result will be that many of the profitable enterprises present- 


ing thernselves after the war will have to be financed in large 


measure by foreign capital. This is a danger that must be 
watched closely, for it will greatly mar the value of the 
expansion of our trade if the profits go out of the country, 
and it’ will obviously retard progress seriously if they are not 
available fot the nourishment of our own business. 


There is, however, an encouraging feature in connection , 


with the effect of the war on capital, namely, the bringing 
home to most what was already known to many, that our 
industry was strangledefor want of financial support. more 
especially in connection with new inventions which, while in- 
volving risks, contain also vast possibilities. We may hope 
that broader and wiser views will prevail in future, and that 
British capital will to a much larger extent be applied to the 
development of British trade, instead of being sent abroad to 
provide the sinews of war for the foreigner to attack‘ our 
trade. 

It is in Labour probably that the most tremendous prob- 
lem of the immediate future resides. The power and influ- 
ence in the hands of the workman have been demonstrated 
in an unmistakable manner. The stress of war, and the 
necessity for increased production have cast a lurid light on 
the methods adopted by the workmen in their supposed in- 
terests in times before the war. Neither masters nor men 
are likely to put up with their relations with one another 
being interfered with by outside authorities even so exalted 
as the Government, when once the war is over, and the fate 
of industry will depend upon how the acutely difficult prob- 
lems are faced and dealt with by the two parties concerned. 

The extraordinary development of women’s labour raises 


issues that are intricate and new. Having tasted independence 


and high wages, a number of those now working will desire 


to continue their present activities, and probably this will 
be bitterly opposed by the men, but I do not believe that 
there wil! be any great access of women permanently to the 
ranks of engineering workers. Women are physically unfit to 
endure the heavy work inseparable from most engineering 
operations; they may support it for a time, but, if persevered 
in, the results can hardly fail to be disastrous. 

The upheaval that has taken place has probably so affected 
men’s minds that they will be able to approach the matter 
with far more hope of success than if -their ideas had re- 
mained stereotyped. Unquestionably mistakes have been 
made, and the rank and file have often been misguided, but 
there have been many reprehensible actions on the part of 
the employers, and the men’s attitude has not always been 
without strong provocation. No onc can listen to the speeches 
of some of the Labour leaders and be acquainted with their 
personalities without recognising the marked ability and 
honesty of purpose of many of them. Certainly, all tHose 
who have had direct dealings with worknren themselves must 
acknowledge that as individuals many command respect for 
their general character as men and their ability as workmen. 
That there is serious unrest at present is certain, and much 
of it has been traced to causes that give reasonable grounds 
for its existence. 

It is quite certain that the men will have to be given a 
much greater share in the management and profits of the 
undertakings they are engaged on. It is equally certain that 
they are not at present fit to occupy the position that the 
importance of their contribution to the country's wealth 
justifies. They must be taught that they have duties as wel? 
as rights; they must be educated’ to take an intelligent interest 
in their work and in its development: their prejudices, ignor- 
ance, and suspicion must be broken down, and many serious 
misconceptions cleared away. Masters must learn that they 
themselves must do what they enjoin on their men: thes 
must remove their own ignorance of the conditions of hife 
and of the viewpoint of their men, and they must get rid of 
the suspicion that they entertain of the men, which is just as 
great, and perhaps as ill-founded, as the men’s suspicion of 
them. While asking the men to deal fairly with them they 
must see to it’ that they set the example of fairness. 

Unless masters and men can succeed in understanding and 
trusting one another, and in working together for the com- 
mon good, this.nation must’go under in the industrial stnfe 
before us. o i 

I believe succes; is to be attained by giving each man mm 
some way or another a direct interest in the financial results 
of the concern employing him; by letting him have some say 
in its management; by treating him as a man, and not as a 
machine: by letting individuality have play; by ensuring that 
every man, even though not brilliant, shall if he works 
steadily be decently housed, clothed, and fed; by shielding 
mwen from coercion by their fellows, tending to reduce their 
efficiency; and by promoting in every way mutual regard and 
trust between employers and employed. 


(To be concluded.) 


Newcastle-upon-Tyne Local Section. 


The first meeting of the current session of the NEWCASTLE LocaL 
SECTION was held on November 12th, at the Mining Institute. 
Newcastle. Mr. H. W. Clothier, the retiring chairman, made 
reference to the death of Mr. Duddell, whom he characterised as 
one of the most brilliant men in the electrical industry? whe 
took so great a part in the electrical problems connected with the 
war that he absolutely wore himself out. He also made an 
urgent appeal on behalf of the Volunteers for the signalling 
corps of which men were wanted. and announced that one of their 
members. Acting-Major Geo. Stamp Taylor. R.E.. had been 
decorated with the Military Cross. He was formerly connected 
with the electrical service of the North-Eastern Railway Co. ~~ 

Mr. A. H. MARSHALL (Middlesbrough), the new chairman, said 
that recently nothing had stood out so prominently as the neces- 
sity of a better utilisation of our coal supplies and the giving of a 
cheap supply of power to the industries of the country, and he 
purposed to discuss the use of electricity and its bearing on fuel- 
saving in the iron and steel trades: it seemed to him that it was 
with those trades that the electrical industry would be associated 
for its greatest development in the immediate future. There was 
every indication that the next few years would see a greater com- 
bination of interests, better application of capital, and the utilisa- 
tion of every means to economy. This must result in the extended 
employment of electricity. With efficient plant and means for the 
recovery of surplus heat. it was commercially possible to suppiy 
all the heat and power requirements of a works that was laid cut 
complete with coke-ovens, blast furnaces, steel furnaces. and mills. 
from the combustion of the coal fed into the coke-ovens. This 
was an ideal arrangement which had been aimed at, but not 
attained, because even the largest undertakings had not been abie 
either to dispense with their coal-fired heating plant or to justify 
the capital expenditure necessary to make full use of their waste 
energy. But such an economical arrangement could be obtained if 
one applied the advantages of linking-up to the electrical end. 
The idea that there were enormous quantities of gas and waste 
heat which could be converted into electrical energy and used far 
outside purposes, was a misunderstanding. It was only by 
taking full advantage of every means available for best 
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recovery that there was any margin of power to spare in 
@. properly co-ordinated undertaking. He submitted the 
following figures showing how the energy of the coal as fed to the 
coke ovens was distributed in the process of coking, smelting, and 
steel making. The energy values were expressed in Kelvins (KW.- 
hours), and he was dealing with the conditions of iron and steel 
manufacture on the North-East Coast, taking as a basis 1 ton of 
ordinary Durham coking coal, having a value of 12,500 B.TH.U. 


. TABLE I. 


DISTRIBUTION OF ENERGY IN 1 TON COAL, 12,500 B.TH.U. 
CONTAINING 8,200 KELVINS. 


Quantity of Kelvins applicable for 
product. Carbonising 1 ton of coal. conversion to power. 
5,500 cb. ft. Gas used on ovens ... 690 --- 
5,000 cb. ft. Gas surplus ... .. 630 — 
7 ton Coke ... aie ... 6,000 — 
°05 ton. Coke breeze .. 300 — 
100 Ib. Tar... es oP 470 350 
24 gallons Benzol ne $c 110 — 
8,200 
Smelting ‘64 ton pig-iron. 
31,700 cb. ft. Gas used on stoves ... 930 — 
73,800 cb. ft. Gas surplus ... 2,160 — 
1 ton Slag (sensible heat)... 650 650 
"64 ton Pig-iron(sensibleheat) 250 


Furnace react’ns& loss 2,010 


x 6,000 
UTILISATION OF SURPLUS GAS FROM COKE OVENS 
AND BLAST FURNACES. 


Making steel (68 ton) 1,200 300 
Reheating inyots (do.) 390 == 
Balance 1,200 1,200 
2,790 2,500 
CONVERSION TO ELECTRICAL OR MECHANICAL POWER. 
Total available energy sya Saa we 2,500 
Less slag value ee Sedos stage 650 
1,850 
Thermal efficiency . 15 % 


1,850 x *15 = 280 Kw. -hours per ton of coal, 


In order to fix the idea, he took the case of a group of works 
equipped with four 70-oven batteries, consuming 8,700 tons per 
week, five blast furnaces each making 1,100 tons of pig per week, 
and sufficient open-hearth steel furnace capacity and rolling mill 
plant to convert the whole of the pig-iron make into finished steel 
sections ; 8,700 tons of coal per week was, at a steady rate of 
consumption, approximately 50 tons per hour. 


TABLE II. 
KW. OUTPUT. 


Coal consumed per hour.. 50 tons. 
Electrical energy per ton of coal 280 Kelvins. 
Nominal output. 280 x 50 = 14,000 Kw. 
Minimum output, 14,000 x ‘6 = 8,400 Kw. 
ı Average output, 14,000 x °85 = 11,900 Kw. 
| KW. LOAD. 
Units required Mean Load Max. 
per ton of coal. KW. factor. KW. 
Coke oven auxiliaries 
Blast furnace do. 40 x 50 2,000 at 6 3.300 
Steel furnace do. ` 
Blowing plant(120 x *64) 77 x 50 3,800 at y 4,200 
Rollipg mills (110 x ‘68) 75 x 50 3,700 at 6 6,500 
9,500 14,000 
Average output units per week, 11,900 X 168 = 2,000,000 
Consumption do. 9,500 X 168 = ~— 1,600,000 
Surplus 400,000 


This table shows the power consumed at the works. 


The coke-oven results were those obtained with any well-known ~ 


make of by-product regenerative oven, operated under ordinary 
commercial conditions. Mr. Marshall referred to the present state 
of things to show what scope there was for an improvement from 
the point of view of fuel economy. In old-established Cleveland 
practice the surplus heat from the blast furnaces was converted 
into power by means of shell-type boilers in open settings and non- 
condensing steam engines at a thermal efficiency of about 5 per 
‘cent., and as a consequence there was generally little gas to spare. 
The exhaust steam turbine, in a good many cases, had improved 
the thermal economy by another 5 per cent. It was here that the 
power companies had been able to effect a very considerable 
saving of coal, while the advantages to the ironmasters had been 
great, not alone from the payment they recived for what other- 
wise would be a waste product, but by getting the steam returned 
to them in the form of water. The advantages claimed.for the 
electrical reversing mill had been well substantiated in practice, 
as was borne out by the fact that there were at present under con- 
struction at least seven reversing mill equipments, ranging from 
10,000 to 20,000 H.P. in size, capable of doing the heaviest class of 


pen 


work, both roughing and finishing, with outputs of over 50 tons | 


per hour. 


well over 1,000,000 tons of steel per annum. In addition, there 


These new mills would altogether have a capacity of | 


a 


were numerous A.C. motar continpous mill drives being installed, 
in sizes of from 2,000 to 10,000 H.P. An application of electricity 
which had not received the attention it deserved was thtt of 
locomotive haulage for shunting purposes in such cases as they 
were considering, where probably there would be 12 locomotives 
in commission consuming 4,800 tons of coal per annum. On a 
very close estimate of work dorte, the thermal efficiency came out 
well below 1 per cent. The total consumption by steel works in 
the country for this purpose alone, on the same basis, was 
160,000 tons per annum ; taking for electrical driving a thermal 


. efficiency to the motors of 10 per cent., there would be a saving of 


over 140,000 tons per annum. The most recent electrical develop- 
ment in steelworks practice, and one which had received a great 
impetus from the war, was the electric furnace, which was working 
very successfully. 

What he had tried to show was that there was, on a commercial 
* basis, sufficient energy in the coal required for the blast-furnace 
coke to perform all the various operations, thermal. and 
mechanical, in and about an iron and steel works, but that owing - 
to the large and sudden fuel variations, there must be a standing 
plant capacity at hand for immediate use, and also a means for con- 
suming what surplus energy there was available. Only in this 
way was it possible to obtain the full and safe use of all the heat 
energy of the coal at low capital cost. Until such time as there 
was sufficient co-ordination of coke ovens, blast furnaces, and steel 
works to avoid the destructive burning of coal, it was evident that 
a linked-up electrical system was still more necessary for picking 
up the waste heat wherever it might be found, and passing it on to 
where it might be used. That was what, to a great extent, had 
already been done by the power companies. As an illustration of 
the scope of future electrical development, the total electrical 
energy to be dealt with, on the figures he had put before them, 
assuming them to apply to a’ make of steel of 14,000,000 tons, 
which, according to Dr. Addison, was what next year’s output 


. would amount to, and not counting the power taken by the blowing 


plant, worked out at 3,300,000,000 units per annum, witha maximum 
load of over 600,000 Kw. In conclusion, he said it was somewhat 
surprising, considering the dependence of any fuel economy scheme 
upon electrical means for its realisation, how little that Institution 
had been identified with the enormous possibilities of electrical 
expansion, which had stood ready to hand at any time for the past 
20 years. It was to be hoped that in future a great technical 
‘institution like theirs would have more influence bn capital enter- 
prise, and would carry more weight with the men responsible for 
the government of the country. 


THE STATE OF TRADE. 


By “COMMERCIAL.” 


THE prospect of the war continuing for an indefinite period to 
come has naturally prompted the commercial leaders of the staple 
pre-war industries of the country to seriously review the present 
situation of trade and its future outlook. In the opinion of a great 
many of those who are in the best position to judge, the situation, 
to say the least of it. is far from reassuring. 

During the past 12 months the conditions under which trade has 
laboured have been beset with so many unforeseen difficulties, and 
the essential basic principles upon which a business is governed 
have become so perverted, that to obtain a correct view of the state, 
of trade throughout the courtry has proved almost a hopeless task. 
Yet we are strongly of the opinion of these commercial leaders 
themselves, that to carry on indefinitely under a false sense of pros- 
perity created by new and passing conditions, while the old and 
proven sources of industry are allowed to pass out of control, as a. 
result of outside interference, incompetence, and neglect, is to sub- 
scribe to.a system that is as ruinous in effect as it is short-sighted 
in policy. 

After making the fullest allowances for the abnormal conditions 
brought about by the exigencies of war, the conviction continually 
thrusts itself forward that too often the interests of trade are being 
sacrificed to the dictates and mandates of an inexperienced body of 
newly-arisen officials, whose encroachments upon the recognised 
privileyes of trade have been allowed, under the plea of war 
necessity, to be carried to a length that is wholly unwarrantable. 

Perhaps one of the best examples of the disorganised state of 
affairs at present ruling throughout the country may be found in 
the essential war industries themselves, which have a controlling 
interest in almost every other subsidiary trade of any importance. 
It is not unreasonable to expect that, after the valuable experience 
acquired in the three years that have elapsed, and the absorption 
and control of the best brains and equipment the country possesses, 
the war industries themselves would, at least, be conducted on 
sound business-like lines ; yet, to judge from the complaints that 
are continually being made from various sources, this is, perhaps, 
far from being the case. 

The source of the disorganisation proceeds very largely from the 
Government offices themselves. Whereas, until 12 months ago, 
they could be relied upon to pay their accounts in reasonable time 
and in good order, the complaint is being heard all round of the 
confusion and delay of the Government offices in not only failing 
to remit accounts long after they are due, thereby involving con- 
siderable financial inconvenience among traders, but in even failing 


` to keep in proper order elementary records of consignments of 
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goods of which, long after they have been consumed, they have to 
admit `‘ no trace.” 

As regards the railways, which are under Government control, 
the conditions are no better. It is almost a regular daily occur- 
rence for one Government Department to insist upon every other 
interest being put aside until an urgent demand is executed, only 
to afterwards learn that the goods have been held up in the ware- 
house or at the station for intervals of a week or a fortnight while 
ve railway companies among themselves decide when to carry 

em. 

That the railways, which are one of the vital arteries of trade, 
and especially of war organisation, are hopelessly understaffed, and 
that the purely military demands upon them have been far too 
liberally responded to, there can now be very little doubt whatever. 
The Government was long ago warned of this impending danger 
by responsible business men, but once again the military influence 
overruled the commercial. It is, perhaps, a somewhat significant 
fact that whenever complaints are made as to the shortcomings of 
British trade organisations, as compared with those of other 
countries, either in peace or war times, the British railways are 
almost invariably found to rank among the chief offenders. 

The continued increase in the wages bill presents, perhaps, one of 
the most perplexing problems a business management has ever had 
to contend with. Whatever doubts the employer may entertain as 
to the Government's wisdom in keeping down discontent in other 
directions by imposing these additional burdens upon trade, he has 
practically no voice whatever in the matter while the Government 
has the power to dictate what he must do. 

We have no desire to criticise the Government upon what it 
considers the best policy under the existing difficult and unprece- 
dented conditions, but we should feel more reassured, as regards 
the future, if the Government openly declared its intention. as we 
have before suggested in these columns, it ought, in common fair- 
ness, to offer to do, not to abandon the employers after the war to 
settle as best they can this chaotic problem of wages readjustment, 
in connection with which so much bitter controversy and discontent 
are likely to be associated. 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. THOMPSON & Co., 


Electrical Patent Agents, 285, High Holbora, London, W.C., and at 
Liverpool and Bradford. , 


16,103. '' Insulator and binder for telegraph, telephone, 
ires.” A. SPENCER. November 5th. 

16,116. “ Magneto-electric machines.” G. Bowron. November 5th. 

16,120. “ Maintaining constant voltage in lighting circuits,” Akr. Ges. 
‘Brown, Boveri et Cie. November 5th. (Germany, November llth, 1916.) 

16,122. “ Consgitution of the magnetic circuit in electric ignition apparatus 
for internal-combustion engines.” Akt. Ges. Brows, Boveri et Cie. Nov- 
ember oth. (Germany, January 12th.) 

16,136. *' Electric accumulator boxes.” C. R. D. PRITCHETT, & PRITCHETT 
anD GoLp & ELectRicaL Power Storace Co. November 5th. 

16,145. " Electric furnaces.” N. Prentice. November 5th. 

16.154. * Vats for accumulators, batteries, ete. ETABLISSEMENTS DE DION 
Bouton Soc. ANON. November 5th. (France, January 11th.) 

16,179. ** Incandescent lamps." W. D. Hasitrox. November 6th. 

16,194. *‘ Starting devices for internal-combustion engines.” A. L. M. 
Avres & J. Gray (Reynolds & Ayres). November 6th. 

16,201. “* Engine-starting apparatus.” G. Green & F. May. November 6th. 

16,202. “ Electric switches." A. Hot. November 6th. 

16,223 & 16,224. “ Electric heating and cooking apparatus.” W. 22. Sas. 
‘NETT. November 7th. 

16,231. “ Telephone receivers.” A. Marr. November 7th. - 

16,244. “ Electric signalling system.” F. G. Bett, W. C. Davey AND 
STERLING TELEPHONE & Euectric Co. November 7th. 

16,248. “ Electrically-heated gauntlet gloves.” C., G. Nomess. 


electric, &c., 


November 


16,261. “ Electric accumulators.” W. H. Excey & H. Leitner. November 
Tth. 

16,263. “ Railway signalling.” 
Power Sicar Co. & Union SwircH & Signa Co. November 7th. 

16.264. “ Railway signalling systems and relays for use therein.” 
McKenzie, HorLano & WestTINGHOUseE Power Sicna Co. & Uxioxn Switch 
AND SicĒNaL Co. November 7th. 

16,265. “ Magnetoœ-electrie machines.” British THomsox-Hovuston Co., 
H. W. H. Warren & A. P. Younc. November 7th. 

16.266. “ Magneto-electric machines.”  Britisun Tuomson-Hovsron Co., 
A. G. SauiseurY & A. P. Younc. November 7th. 

16,267. '* Magneto-electric machines,” BritisH Tnuomsos-Housros Co. 
AND A. P. Younc. November 7th. 

16.276. ‘* Rheostats.” Sir W..G. ARMSTRONG, Whitworth & Co. & W. E. 
Darney. November Tth. i 

16.279. “ Regulating shunt dyvnamos.” Akt. Ges. Brows, Bovertr er Cte. 
November 7th. (Germany, November 11th, 1916.) 

16,286. “Terminal connectors for electrical conductors. O. ZIMMERMAN. 
November 7th. 

1€,317. ** Means for controlling electric lighting of motor vehicles.” W. 
Curtis. November Bth. 

16.320. ‘' Conduit fittings for electrical wiring installations.” W. F. Boyp. 
November Rth. 

16.321. ‘* Device for closing orifices in roof and walls of electric furnace 
through which electrodes pass.” W. Travis & T. H. Watson & Co. Nov- 
ember 8th. 

16,339. ‘* Deposition of metals by electrolysis." M. A. Botton & A. 
Waker. November 8th. 

16,354. “ Magneto-clectric machines.” Britis Tiomson-Houston Co. AND 
A P. Younc. November 8th. 

16,374. “Sparking plugs for explosion motors. G. ve BRANDNER. Nov- 
ember 8th. 

16.394. * Galvanic batteries.” G. OLpbHam & J. Opnam. November 8th. 

16,398. “ Spark plugs.” F. Gerken. November 8th. , f 

16,426. * Railway signalling and high-frequency selective devices for use 
therein.” McKenzie, Horano & Westincnousk Power Sicnat Co., AND 
Uļion Switcn & SiownaL Co. November 9th. 

16,434. “ Dynamo-electric machinery.” F. Greennarcu, B, Loncsottom 
anb Lo-Tuermo Patents, Lto. November 9th. 


McKenzie, Hoitann & WESTINGHOUSE 


16,439, “ Aerodrome lighting for landing of aircraft.” CatLenper’s CABLE . 


“ND CONSTRUCTION Co. November 9th. 


= (110,374,) 


- Edwards. April 4th, 1917. (110,493.) 


- Chiswick, to recover £23. 


16,448. “ Microphones.” H. S. ALLEN. November 9th. 


16,449. “ Electro-magnetic heating apparatus and eléments.” Soc. pes 


MoTrurs Samson (System Canton-Unné). November 9th. (France, Novem- 
ber 20th, 1916.) 


16,465. " Sparking plug.” E. A. Baron, G. Baron & J. J. Barox. Nov- 


16,475.‘ Electrical heating apparatus’ for application to clothing and 
fabrics.” A. H. Curtis, Icranic Evectric Co. & S. R. Wricutr. November 


16,477. " Electrically-heated gloves. C. N. Hotmguist. November 9h. 

16,499. ‘‘ Starters for electric motors.” ELECTRIC & ORDNANCE ACCESSORIES 
Co. & N. G. Lancrish November 10th. - 

16,507,‘ Electric furnace." C. H. vom Baur. November 10th. 

16,516. “ Jointed arms or brackets for carrying incandescent electric or gas 
lamps. H. C. Tortsp. November 10th. 

16,517. “ Electrical alternating current relays.” Evectric CONTR, LIW., 
AND O. ELersex. November 10th. 

16,532. *‘ Electric vehicle, &c., lamps.” 


WwW. H. Eccinton & H. Lucas 
November 10th. 


PUBLISHED SPECIFICATIONS. 


Th: numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1916. 


10,576. HIGH-FREQUENCY GENERATORS FOR WIRELESS TELEGRAPHY AND Tere- 
PHONY. J. Bethenod & E. Girardeau. August 10th, 1915. (101,148. 


12,559. AUTOMORILE SIGNALS AND THE LIKE, E. T. Gray & A. T. Hoevet. 


September 5th, 1916.  (110,373.) 


13,080. TececrarHy. J. S. Withers (K. C. Cox). September 14th, 1916. 


13,671. Dynamo-rcectric Macuines. British Thomson-Houston Co. & A. P. 


‘Young. September 26th, 1916. (110,376.) 


14,812. ELECTRODES FOR Ssconpary Barreres. S. F. Tyler & E. H. 
Naylor. October 18th, 1916. (110,396.) 

14,859. ELectrRicitry MuLTiore Cascx Divininc Boxes or APPARATUS. 
British Insulated & Helsby Cables, Ltd., & R. W. Blades. October 19th, 


1916. (110,399.) 
15,242. Exvectric Heatinc anb Mevtinc Furnaces. V. Stobie. October 
A. H. Midgley & C. A. Vandervell 


26th, 1916. (110,409.) 

15,742. DyNnamo-eLectric MACHINES. 
and Co. November 3rd, 1916. (110,421.) 

16,041. Evecrric Sicnateinc. H. Green. November 9th, 1916. (110,424.) 

17,048. Exvectric Healing Apparatus. M. J. Railing, J. H. Farthing & F. 
Winstanley. November 28th, 1916. (110,438.) 

17,158. APPARATUS FOR DRrTECTING Firg-pame IN MINES. T. J. Thomas. 
November 29th, 1916. (Addition to 15,094/15.) (110,439.) 

18.054. Ratmway SIGNALLING System. E. Paganini. December 23rd, 1915. 
(102 ,953.) 

1917. 


1,453. Means FOR LOCKING ELECTRIC Lamps IN THEIR Sockets. G. R. Beith 
and British Agencies, Ltd. January 29th, 1917. (110,462.) 

2.494. MANUFACTURE OF ARMATURE DRIVING SPINDLES FOR MAGNETO-ELECTRIC 
MacuHines. F. R. Simms & Simms Motor Units, Ltd. February 20th, 1917. 
110,466. k 
, 3,125. E FOR THE ELECTROLYTIC PRODUCTION OF COPPER AND OTHER 
Metacs. March 2nd, 1917. M. V. Garin. (110,474.) 

4.237. EtectricaL CONDENSERS AND Process OF MAKING SAME. Philips, 
Brinton Co. March 23rd, 1916. (105,333.) A 

4,860. SrarKiıNG Puc. F. A. Saxelby, F. H. Bluemel & Bluemel Bros. 
April 4th, 1917. (110,492.) 

4.865. PLUG Connections FOR ELecrRic Circuits. H. Lucas & W. H. 


5,267. IGNITION DYNAMO-ELECTRIC GENERATORS. 
13th, 1917. (110,496.) 

7,004. ELectTRIC LAaAMmPHOLDERS. Cable Accessories Co. & F. H. Reeves. 
May 16th, 1917. (110,509.) 

7.150. Wiretrss TELEGRAPHY AgRIALS. S. Hall. May 18th, 1917. (110,513.) 
9,801. Exectric Switcoes. H. H. Berry & W. J. Markham. July 6th, 
1917. (110,523.) 

10,113. ELECTRODES FoR Use IN Exectrotytic Gas GENRRATORS. I. H. 
Levin. December 20th, 1915. (Divided application on 15,357/16.) (108,477 .) 
11,867. Heatinc Conpuctors or THERMIC TELEPHONES. Naamlooze Ven- 
nootschap de Nederlandsche Thermo-Teleghoon Maatschappij. September 
15th, 1916. (109,797.) 


L. J. le Pontois. April 


Electric Lighting and the Value of House Property.— 
In the Bow County Court, last week, Judge Graham, K.C.. 
decided that to have a house fitted out with electricity enhanced 
its value. Messrs. E. J. Rose& Co., Ltd., sued Wm. Geo. Shinnd, of 
Defendant decided to move out of 
London in a hurry, and saw Messrs. Trimming, the agents for the 
plaintiffs, about a house at Teddington, and it was alleged that he 
agreed to take it on a three years’ lease. Fitting it out with elec- 


- tricity was spoken about, and the plaintiffs agreed to pay half. Top 


speed was the only question, and the work was proceeded with at 
once, the completion being promisedin eight days. The house had 
to be papered as well,and he chose the paper. The electric lighting 
actually cost £26 10s., of which they were ing £13 58. When 
they sent the agreement to him to sign, however, he refused, saying 
his wife was too ill to be moved. They had done the work, and 
wanted the payment. Mr. Singleton, of Messrs. J. Singleton and 
Sons, electric light fitters, Hampton Hill, said they fitted the 
electric light. He did not think it enhanced the value of a house 
much, as some people wanted gas, and were quite content with it for 
light as well as for cooking. The plaintiffs said that electric light 
would not benefit at all, as people did not specify for it. He did 
not consider electric light was a factor in the matter at all. 
The defendant said they promised to send the agreement along 
for signature in two days, but it did not arrive for four, by which 
time he thought it was off, and had taken another house. Counsel 
for the defence said it was a preposterous claim that this house 
should be fitted with electric light and he should not be allowed 
a penny for it. Anybody knew that fitting a house with electric 
light increased its value. Judge Graham decided that the value 
was increased, and gave a verdict for the plaintiff for £21 orly, 
and costs. 
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THE I.E.E. AND CURRENT TOPICS. 
WE have recently been overwhelmed with a torrent 
of addresses of Chairmen of Local Sections of the 
Institution of Electrical Engineers, all, as well as 


the address of the President, delivered within a 


period of eight days, and have found it a difficult 
matter to digest so generous a feast of reason, con- 
trasting so sharply with the straitened regimen im- 
posed upon our alimentary organs. The Presiden- 
tial Address alone would have sufficed to provide a 


fruitful source of topics for discussion; we have 
already touched upon some few of its prominent 
features, and must content ourselves with a brief 
reference to others. 

In common with several of the Chairmen, Mr. 
Wordingham laid stress upon the immense import- 
ance of research in connection with our industries— 
not only in the development of new methods and 
discoveries, but also in the field of pure science, in 
which the seed is sown that forms the indispensable 
origin of such—-and added his quota to the universal 
appeal for co-operation between all classes of 
workers. He also drew attention to the discour- 
agement usually met with by inventors in this coun- 
try, and this is a point which for generations has 
acted as a brake on the wheels of progress; appar- 
ently we are, as a nation, inherently sceptical as to 
the value of new ideas, of which, nevertheless, we 
have always been prolific. It would be easy to cite 
scores of instances in which British inventions, 
turned down with contempt at home, have been 
eagerly taken up and developed by foreigners, to 
their great profit; the striking example adduced by 
the President will, however, suffice, and it is only 
to be regretted that we-are not always so fortunate 
as in this instance.’ In the aggregate an immense 
amount of invention and discovery of British origin 
must thus have been driven abroad, with the result 
that, besides losing the opportunity to establish new 
industries, we have later had to pay heavily for the 
products of the foreign manufacturers. Not only 
should our industrial leaders do more individually to 
encourage and develop the spirit of invention by 
more liberally—or, rather, more equitably—reward- 
ing inventors, basing their assessment on the true 
value of the new ideas instead of the usual plan of 
paying as little as they ‘can in decency offer, but 
also our patent laws should be radically revised in 
favour of the inventor. The principle at the basis 

of “letters patent ” is to obtain full publication (as 
the name implies) of new discoveries, for the benefit 
of the nation, whilst rewarding the inventor by 
securing to him a monopoly of the profits for a term 
of years; it is needless to point out how far our 
patent laws fall short of attaining either of these 
ends, and the utter misconception of the situation 
which is cherished by the authorities is blatantly 
exemplified by the fact that the Patent Office is -con- 
ducted on the lines of a revenue-earning depart- 
ment! Who would dream of running the National 
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Physical Laboratory as a trading concern, in order 
to assist the national revenue? Yet to do so would 
be exactly analogous to the practice pursued in 
the case of the Patent Office, which should spend 
every penny of its revenue on the improvement of 
the facilities offered to inventors, and might justly 
claim a national subvention in addition. We are 
glad to observe that there is a strong movement in 
progress with a view to bringing about drastic re- 
forms in this backward department. 

The National Electric Proving House, advocated 
by the President, is an institution for which we also 
have repeatedly pressed; such a scheme was 
actually in course of germination just before the 
outbreak of war. The benefits that it would confer 
upon the electrical industry would be almost incal- 


culable, and we most sincerely hope that Mr. Word- ° 


ingham’s powerful advocacy, backed as he is by the 
B.E.A.M.A., will bring it into existence at the 
earliest possible date, as a matter of urgency. 
For the President’s views on the future policy of 
the Government for the .furthering of British trade 
we have. nothing but praise; the same applies to 
his weighty warning with regard to the denial of 
trading relations with the German after the war. 
Let the German salesman learn that his wares, like 
his deeds, stink in our nostrils, and that no Briton 


who values his self-respect can enter into any sort 


of intercourse with members of a nation that 
bedded our wounded men, prisoners in their hands, 
on horse-dung, and kicked and spat upon them as 
they lay in silent agony. 


On behalf of science we must enter a gentle pro- 
test against the conclusions at which the President - 


has, to our mind, too hastily arrived. He refers to 
the effect upon the German nation of “‘the cultiva- 
tion of science to the exclusion of other human 
activities,” and infers that science is to be held 
accountable for the barbarities of which they have 
been guilty. Surely this is a mistaken view. In the 
first place, the Germans, above all other nationg, have 
made a speciality of those studies collectively known 
as the humanities, to such an extent, indeed, that 
our classical teachers are constantly referring their 
students to Germam authorities upon the classics 
and upon other branches of literary erudition, in- 
cluding—oh, shameful confession!—the study of 
the English language and history. In recent years, 
comparatively speaking, they have studied science 
also, but their vile prostitution of the teachings of 
science to the ends of military aggression no more 
reflects upon the virtues of a scientific training than 
upon the value of classical studies. It is their 
inherently brutal temperament, their intense 
egoism and vainglory, that is at the root of their 
misdeeds. Those of us who are crying out for re- 
form in our educational methods demand not, as 
Mr. Wordingham suggests, the elevation of science 
to the position of “‘ the be-all and end-all of educa- 
tion and existence ’’—by no means; what we call 
for,is a scientific education, a very different thing, 
in place of the lop-sided and myopic system that at 
present dominates our public schools and older 
universities, and we most heartily endorse the Pre- 
sident’s support of “‘those moral and religious 
principles which alone can afford adequate or worthy 
motives for human action.” As he says himself, 
engineering as a profession, “rightly apprehended, 
is one ‘of the most ennobling,’’ bringing a man 
‘into intimate contact with the laws and processes 
of Nature, and their everlasting ee a senti- 
ment directly opposed to the view that the study of 
science can debase the mind. 

In conclusion, while we have had occasion to 
differ in some respects from the President, we are 
inclined to the belief that our differences are matters 
of expression rather than of opinion, for we have 
shown that on those very points his words can be 
quoted in support of our contentions; and we have 


1 


irrespective of conditions. 


to thank him for an address which contains abun- 
dant food for thought, and should be read by every 
member of the electrical industry. 


THE technical equipment of the 
average British tramway under- 
taking has shown comparatively 
little progress for a good many 
years; and in many cases the origi- 
nal type of equipment is still used. At the same 
time, operating conditions have undergone a com- 
plete change, especially during the period of the 
war, and no doubt many tramway managers have 
given serious thought to the future of their under- 
takings under the conditions which may possibly 
exist for some years to come. We refer more 
especially to the smaller systems, which may be 
faced not only with abnormal operating costs, but 
also with a falling-off in the travelling habit if more 
stringent economic conditions prevail. If with 
such undertakings the problem of making ends meet 
has always been a pressing one, what will it be in 
the years to come? 

Consideration of this matter leads to the reflec- 
tion that British tramway authorities are, perhaps, 
rather too prone to follow in each other’s footsteps. 
It would, for instance, 
be surprising if the identical type of car which is a 
satisfactory street transport unit in, say, a city of 
300,000 people, were also the best transport unit in 
a provincial town of, say, 30,000 inhabitants. In this 
connection, we cannot help feeling that the increas- 
ing use of the light-weight one-man car by the 
smaller American tramway systems carries with it 
a valuable hint to our own tramway authorities. 
The American problem was one of “‘ more service 
at less cost,” which, although arising from a dis- 
similar cause, i.e., jitney ’bus competition, has many 
points of similarity to our own. At the present 
time about 150 undertakings operate cars of this 
type, so that their success in the States as a means 
to an end cannot be doubted. 

The American one-man car is the result of 
specialised design, with a view to reducing weight 
and attendance, or, in other words, power, main- 
tenance, and wages costs. The cars are single- 
truck single deckers, built low with 24-1n. diameter 
wheels, and equipped with two 25-H.P. high-speed 
motors, which weigh about 36 lb. per H.P., as against 
the 58 Ib. of the old standard 35-H.P. motor, and 
a corresponding reduction is made in controller 
weight. Air brakes, automatically interlocked with 
step and door mechanism, and, in emergency, with 
the power circuit and sanding arrangements, are 
provided, and the design obviously lends itself to 
high rates of acceleration and retardation, to time 
saving in service stops, and to safety conditions. 
While it is true that the pay-as-you-enter idea has 
not caught on in this country, it must be remem- 


The One-man 
Light-weight 
Safety Car. 


«bered that the system has had no fair trial here, and 


that the passenger has not been confronted with the 
alternatives of paying a higher fare or giving him- 
self a little extra trouble. 

The small tramway system has need of a more 
flexible car unit than the standard four-wheel 
double-decker commonly in use; congested traffic 
plays no part in its problem—rather the reverse. 
and this is another reason why the more nimble 
light-weight car, if we may judge by American 
enthusiasm as to its traffic-building propensities. 
should receive consideration here. We hesitate to 
accuse our tramway authorities of lack of origi- 
nality, especially in view of Mr. Baker’s advocacy 
of single-deck cars under special conditions at Bir- 
mingham (see Erec. REv., page 373), vet the fact 
remains that, for some reason or other, British 
tramway practice, with minor exceptions, remains 
stationary. 
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THE EDUCATION AND TRAINING OF 
ENGINEERS. 


By ‘‘ RADIX.” 


THE subject dealt with at the meeting held on Octo- 
ber 25th at the Institution of Civil Engineers, 
namely, the education and training of engineers, is 
one of vast and far-reaching importance to the wel- 
fare of the nation, and the country owes Mr. A. E. 
Berriman and Mr. A. P. Fleming a deep debt of 
gratitude for the initiative they have taken in this 
matter. A pioneer’s lines do not lie in pleasant 
places as a rule, and until the value of his work 
comes to be realised—more. often than not years 
after his death—he is apt to be looked upon as a 
“crank,” and to become an object of scorn to those 
who are not far-sighted, or of open hostility to those 
with whose interests his ideals threaten to conflict. 

In the course of a lecture delivered before the 
Liverpool Philomathic Society in April, 1869, Hux- 
ley said: “f I ask anyone who has adopted the call- 
ing of an engineer, how much time he has lost when 
he left school, because. he had to devote himself 
to pursuits which were absolutely novel and strange, 
and of, which he had not obtained the remotest con- 
ception from his instructors? He had to familiarise 
himself with ideas of the course and powers of 
Nature, to which his attention had never been 
directed during the whole of his school-life, and to 
learn, for the first time, that a world of facts lies 
outside and beyond the world of words. I appeal 
to those who know what engineering is, to say how 
far I am right in respect to that profession.”’ 

These words are as true to-day as they were 48 
years ago. ) | 

Our whole system of education needs reform, not 
only with a view'to afford native talent greater scope 
and facilities for development, but also to provide 
better means for ascertaining the existence of latent 
ability. The etymology of the word “ educate ” 
suggests the very antithesis of our present methods. 
Under our existing system it is largely a matter of 
chance whether that which lies dormant in the 
child’s mind is ‘‘ led out ” or is stifled by what it is 
sought to “cram in.” It is absurd and illogical to 
subject the mind of each youngster to an identical 
course of training. A system of education should 
be an intelligent, not a mechanical, one. It should 
stimulate and develop individuality and elasticity of 
thought, and not formulate a standard of knowledge 
of facts which merely calls for a certain degree of 
retentiveness in the memory. 

One speaker referred adversely to the value of a 
college education. Another defended it, and stated 
- that ‘‘ there is nothing wrong with a college educa- 
tion.” That is technically true. There is nothing 
wrong with it, but in most cases it results in a 
greater or less degree of agility in mental gym- 
nastics which one finds wholly out of place in the 
storm and stress of after-life. I will give an 
instance, for the facts of which I can vouch: — 

A man attended the three years’ engineering 
course at one of our best-known colleges during 
the ’eighties. Each year he took first or second 
place in the class examination in heaven knows how 
mantiy subjects. He was awarded two scholarships. 
He then spent about two years in the shops. He 
had previously studied for upwards of four years in 
France and Germany, and spoke both languages. 
After his shop experience he was offered the magni- 
ficent salary of £50 a year as assistant to his quon- 
dam professor of engineering. Now the really sad 
part of this story is that experience in after-life 
proved to this man that his professor was perfectly 


right. He was certainly not worth more—it is 
doubtful if he was worth even as much.* 
This man has commanded four-figure retainers 


for many years, but he attributes this to the educa- 


tion he gave himself in the school of experience of 
the world, and of men and things.f The best men 
he has had as assistants have been those who did 
not write letters of the alphabet after their names, 
but who—as Mr. Hadow would say—were good 
men as well as skilled men: they were men of sound, 
healthy moral principle. . 
This experience, though by no means singular, 
should not lead to an under-estimation of the 
value of knowledge of theory in engineering. 
Without the science of engineering little pro- 
gress would be made. I am contending against 
the inharmonious mental development which results 
from the kind of engineering training one receives 
at college. The scientific part is excellent, but the 
practical part is almost worse than useless. One of 


the speakers, in referring to a machine which had 


been made in the laboratory of a certain college, 
said that it was admirable in every respect, but 
there were two questions which no one was allowed 
to ask about it: how long it had taken to make, 
and what it had cost. 

In view of the vast and ever-increasing accumula- 
tion of knowledge, scientific and practical, I feel 
very strongly that we have already entered upon an 
era in which any attempt on the part of one man to 
keep pace both with scientific research and with its 
application in practice, 1s foredoomed to failure. 
The specialist in practical engineering must not 
specialise also in science, and, per contra, the scien- 
tific engineer must not pose as a practical man. 
They should hunt in couples, and each should know 
enough about the other’s field of activity to ensure 
intelligent co-operation. 

There are two important points to which the 
Committee should give their attention. They should 
endeavour to secure State aid for carrying on ex- 
perimental research on a much larger scale than has 
hitherto been possible with the resources at the 
command of individuals and firms. Secondly, we 
must cease from blinding ourselves to the progress 
made by other nations. We have béen prosperous 
in the past in spite of, rather than because of, our 
methods. Those whose business it should have been 
to read the handwriting on the wall have wrapped 


© themselves up in the cloak of insular prejudice, and 


have even refused to listen to the warnings of those 
who travelled beyond the confines of this island. 


“ Blinkers off’’ should be one of the watchwords. 


of the Committee. 


The reference, on the part of five speakers, to 


the moral element in the education and training of 
engineers is exceedinglyx significant, for it shows 


that we are awakening to the fact that ‘the tree’ 


of knowledge is not the tree of life’’; but the diff- 
dent and almost apologetic tone of those allusions 
is sadly suggestive of the growing realisation that 
the moral law is becoming honoured more in the 
breach than the observance—a fact which is at the 
root of most of the social evils of the day. 

Take the present-day relations between Capital 
and’ Labour. Can one say, with justice, that either 
side is wholly in the right? Unfortunately, those 


+ When a man’s knowledge is not in order, the more of it 
He has the greater will be his confusion of thought. When 

cts are not organised into faculty, the greater the mass of. 
them the more will the mind stagger along under its burden. 
hampered instead of helped by its acquisitions. A_ student 
may become a very Daniel Lambert of learning, and remain 
utterly useless to himself’and all others.” (Herbert Spencer, 
“ Study of Sociology,” Chap. XI, p. 267.) 


+‘ Strictly speaking. everv one must educate himself.” 
(Hamilton, ‘‘ Metaphysics.” Lecture I.) The objective truth 
of this, as a fact of experience, and its bearing upon the vital 
importance of the development of Will and the formation of 
proper habits of mind in the young, needs no demonstration - 
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who have championed the cause of Labour have for 


the most part been recruited from the ranks of those - 


whose minds are inharmoniously developed. It is 
not difficult to see clearly if one does not see far, and 
the fatal error underlying the well-meant efforts of 
these would-be reformers was to attempt to accom- 
plish in shirt-sleeves that which a diplomat would 
have approached in evening dress. They sought to 
fight Capital instead of co-operating with it, with 
the very natural consequence that the party attacked 
adopted the same tactics. Production has thereby 
suffered enormously, and, what is worse, the moral 
of both men and masters has tended to degenerate. 

Incidentally, both sides seein to have ignored the 
fundamental principle that Capital and Labour, 
though necessary factors in the production of 
wealth, are in themselves powerless to accomplish 
anything useful without the exercise of directive 
ability. just as the conception of “force” neces- 
sarily involves somebody or something that gives 
it direction. | 

(To be continued, ) 


THE ROMANCE OF ELECTRICAL WORK. 
By A. ARNOLD. 


In the early days of electric lighting, the glamour of 
novelty spread itself over all dealings with the little-known 
science, and the pioneers of progress were afire with enthu- 
siastic fervour, alike in their serious work and in their 
imaginative ideas of the future field of their activities. 
Romance was writ large upon the earlier applications of 
electrical transmission of energy and its utilisation as a 
lighting agency. Men dabbling with it were regarded as 
being of necessity a separate species of the yenus homo, and 
were looked up to almost as supermen. The idea that 
without fire, and by nothing more than the touch of a 
button, light could be mysteriously tapped, appealed very 
strongly to the imaginations of a generation accustomed to 
messy oil lamps and an indifferent gas supply. The 
vast majority of the populace had not come into more 
intimate contact with electric lighting than by seeing a 
few meagre examples at exhibitions, or perhaps noticing a 
little converted public lighting. The possibilities of 
power transmission, electric cooking and heating, wireless 
telegraphy, and the many other applications of electrical 
utilisation of energy were not only unknown, but 
unsuspected, at any rate by the non-technical. public. 
Technical men, to some slight degree, realised a part of 
these possibilities, bat certainly never dreamt to what 
enormous proportions and importance the electrical supply 
of energy would grow. A fine spirit of almost altruistic 
enthusiasm was in their ranks, and their ardent zeal for 
the best that they knew in electrical matters and the 
conscientious energy with which they tackled their every- 
day work and the new problems that were continually 
arising began to infect even the phlegmatic public.. The 
progress that was made in the popularising of electric 
lighting among the ultra-conservative people of this island 
was due not only to the intrinsic merits of the commodity, 
but to an even larger extent to the enthusiasm and zeal of 
those pioneers who undertook its development. 

To-day nearly all the ardour of that glorions time has 
vanished. Familiarity has indeed blunted our appreciation 
of the romance electrical. Every man is for himself—out 
to make the most money ont of the job, and caring nought 
for anything else. The altruistic ideas and ideals have all 


frankly disappeared, and electrical work has lost all its 


romantic glamour, and has become merely a method 
whereby Capital and Labour exploit the public purse for 
their own advantage. Even among municipal concerns the 
electricity department has begun to be considered a necessary 
evil, rather than the glorious opportunity it may have been 
perceived to be for providing one and all with a plentiful 
supply of energy at cost price, to the end that the locality 
may prosper and the community at large benefit thereby. 


Companies are usually candid about their aims, which 
are first and last financial, and to the attainment of their 
ends they will even in Some cases sweat their employes and 
grudge their plant the expansion and attention it should 
rightly receive. The attitude of the individual engineer, 
too, has become less noble, almost iguoble. Men in this 
kind of work, no less than in almost every other path of 
life, become so sophisticated that they find it practically 
impossible to enthuse upon any subject, and particularly £o 
upon the work which occupies a very large portion of their 
lives. Where is the enthusiasm of the old society meet- 
ines? They have degenerated into solemn advanced lec- 
tures, with but very few exceptions. And the personnel of 
the industry in general has become infected with the 20th 
century “ fed-up-isnt,” and does as little as possible con- 
sistent with keeping the despised Job. 

The frnits of these things are becoming daily more 
apparent. There is a complete lack of understanding 
between the men and the managements, between the staffs 
and the managements, and between the managements and 
the publie. The threatened railway strike in the middle of 
the greatest war ever undertaken was symptomatic of the 
general unrest prevailing ; none the less dangerous, because 
it is usually less vocal than in this case. The men suspect 
the managements of making large profits and withholding 
more than a fair share, the managements consider that the 
men are taking advantage of the lack of labour to put for- 
ward unreasonable demands. Staff men are only waiting 
for the proclamation of peace to ‘change their venue ; they 
hope to. obtain improved conditions and pay, considering 
that their extra work and worry has not been sufficiently 
recognised by their present employers. The employers 
apparently imagine that as they have been legally able to 
control their staffs during the war to a large extent, such 
conditions will last indefinitely ; and hence if the staff men do 
not like their present status and pay, they can do the other 
thing. In many cases, too (with some shining exceptions), 
the management's attitude tothe public has been equivocal. 
They have not scriously attempted to keep a reasonably 
competent staff, nor have they sufficiently impressed the 
authorities with the necessity, in the national interest, for 
permits to obtain new plant. The first item was doubtless 
due to patriotic but mistaken zeal ; the second has limited 
the output of munitions, coal, &c., and has been as bad for 
the shareholders as for the country at large. The public 
would have benefited here again had the powers that be in 
the electrical world been gifted with a little more enthu- 
siasm, imagination, and common sense. All these troubles 
are, to a great extent, due to lack of confidence between 
master and man, and to the want of co-operation between 
administrative bodies. Industry is at civil war ; peace can 
come by the ruin of one of the combatants (in this cas 
ruin of one entails collapse of the other) or by wise negotia- 
tion. Could confidence be restored, negotiations could take 
place; but the sincerity of the delegates must be beyond 
reproach. While suspicion is in the air peace is impossible, 
for the alternative red ruin of reaction or mob rule is 
unthinkable. ; 

Cannot the old hearty relations between master and man 
(and assistants gnd man) be resurrected ? Is industry too 
far riven to rise again to nobler things? . Could the old 
enthusiasm and pride of each individual in his own life work 
be rediscovered, there would be fewer mean advantages 
taken, suspicion would give place to a hearty confidence that 
each man was working for the common good, and internecine 
strife would cease with a mutual redistribution of oppor- 
tunities and privileges. The ancient age of romance and 
chivalry would return, and, coupled with modern civilisa- 
tion’s advantages, would make this world a very pleasant 
place. But probably this is too Utopian to be practical. 

The moral, however, is obvious. Without being pessi- 
mistic, the present labour situation—eiving that term the 
broadest significance—cannot be described as other than 
serious, and it is admitted to be so by many writers, even 
by those of anti-Socialistic tendencies. At the conclusion 
of the world-war the situation will he aggravated by the 
demobilisation of many thousands of workers newly released 
from discipline, and unless some alteration takes place before 
then the results will probably be disastrous. The attitude 
of the educated classes influences the workers very extensively. 
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and the present staleness in the former is a root cause of the 
disaffection of the masses. A return to the former ideals, to 
keenness and enthusiasm on the part of all in authority, 
would be an example which would exert a very steadying 
influence, and which, coupled with a sympathetic handling 
of the grievances which may be shown to be well grounded, 
would probably allay the prevailing discontent. And such 
a revivification of enthusiasm should not be difficult to 

_ electrical men, for, after all, romance is not dead. Too 
close application to detail makes it diflicult to take the long 
view, it is true, but a few moments’ reflection will show 
that even within the last few months there have been 
developments in electromechanical circles which would have 
appeared but the wildest øf dreams to the preceding genera- 
tion, and a closer following of the technical periodicals is a 
capital remedy for those who tend to become baké. The 
realm of wireless telegraphy has a peculiar glamour for the 
heavy electrical engineering devotee, and vice versd, and 
even in these days of stress and hurry, a hobby of this sort is 
a valuable aid to sanity and enthusiasm. The participation 
in technical debates of the more informal sort (of which the 
Friday evening discussions of the Junior Institution of 
Engineers are about the best example) and the cultivation 
of the spirit of camaraderie among members of such Associa- 
tions are other methods of combating incipient staleness, 
while keeping within strictly professional interests. In 
addition, some concern of a totally different and more 
personal nature may be indulged in with profit, and, indeed, 
the man is fatally prosaic who can only derive inspiration 
from contemplation of his own department of life. These 
many stiggestions are not exhaustive, of course, but may 
serve to show that not only the pioneers, but their humbler 

_ followers may, if they will, retain their pristine zeal, and 
even be able to find some joir-de-vivre. 


GAS FIRING BOILERS.. 
By T. M. HUNTER, M.A., B.Sc. 


(Abstract of paper read before the INSTITUTION OF 
ELECTRICAL ENGINEERS.) 


Gas as a boiler fuel was first used in connection with blast 
furnaces somewhere about the middle of last century. Huge 
quantities of dust were deposited in the boiler flues, resulting 
in @ constant decrease of the evaporation, and requiring to 
be cleaned out every few weeks. Under these circumstances 
the possibilities of the fuel were not realised. About 25 years 
ago, gas-cleangg plants were introduced, which did away 
with this disadvantage. 

The introduction of regenerative coke-oven plants next pro- 
vided quantities of gas, which was also used for boiler firing. 
It was, however, found that even with this richer gas the 
efficiency of gas-fired boilers was still very low. 

The theory gained ground that gaseous fuel was unsuitable 
for boiler firing, and that it was impossible with it to obtain 
anything like the efticiencv or the evaporation obtainable in 
the same boiler by coal firing. 

About 20 years ago the Mond by-product producer, fol- 
lowed by other producers, provided another source of gas in 
large quantities, and in some cases this gas was used for 
boiler firing. The author thinks that in no case yet has gas 
firing of boilers with by-product producer gas been made a 
commercial success, but he firmly believes that there are 
modern producer and boiler plants even now on the market 
which can make the gasification and gas-firing proposition a 
commercial success under suitable conditions. 

Gas-cleaning plants made the use of producer and blast- 
furnace gas possible in gas engines, but the adoption of steam 
turbines reduced the steam per horse-power-hour from 2 
to about 10 lb., and it became evident that if gas-fired boilers 
could raise the steam at 75 per cent. efficiency the results 
from a modern turbine set would be as good as those from 
a gas-engine set, while as regards reliability and the skilled 

H ttendance required, the steam turbine was unquestionably 
rst. 

There is no doubt that gas-fired boilers have now a greater 
future than ever. Probably the time is not so far distant 
when our present method of burning coal together with its 
valuable by-products will be considered obsolete, and possibly 
even illegal. It will then be replaced by some type of byv- 
product producer or coal distillation plant vielding gas. and 
this gas will without doubt be largely used for boiler-firing 
“purposes. ' 

Calorific Value of Gas.—The calorific value of a gas is ex 
pressed in this country as the number of therms (B.TH.U.) in | 


itself. 
-= value generally quoted—is the gross calorific value less the 
latent heat of the water vapour of combustion. 


cu. ft. at 60 deg. F. and 30 in. mercury column. On the Conti- 
nent, normal conditions are 0 deg. C. and 760 mm. nfercury. 


The calorific value of a gas is found by burning the gas in a 


calorimeter, and measuring directly the heat produced. This 
method reduces all the products of combustion to the tem- 
perature of the atmosphere, and thus condenses the water 
vapour arising from the combustion of H, and hydrogen com- 
pans The value thus obtained is called the “ gross calorific 
value ' 


’ 


of the gas. 
In almost every case where gas is burned for practical pur- 


poses, the water vapour arising from the combustion escapes 


to the chimney as a vapour, and is not condensed. It has, 
therefore, become the custom to treat the latent heat lost 
through the non-condensation of this water vapour, not as a 
charge ‘against the boiler, but as a charge against the gas 
The ‘‘net calorific value’’ of a gas—which is the 


If in any special case the products of combustion are cooled 
down so far that some of this water vapour does condense, a 
calorific value more nearly approaching the gross calorific 
value would have to be used, otherwise the results shown 
would be quite deceptive. 

To calculate the calorific value from the analysis of a gas, 
we multiply the volume of each constituent by the calorific 
value of that constithent, and add together the results. The 
following table shows the calorific values of the common con- 
stituents of gas; and an example is added to show the method 
of using the table. i 


| Gross calorific Net calorific 


values. | values. 
GAR Therms | Calories | Thenns | Calories 
per per per per 

| cb. ft. | cb. metre. | cb, ft. ‘cb. metre. 
eg ENA =A Js tes he ane fl r 
Carbon monoxide, CO i | 344 3,062 : 344 3,062: 
Hydrogen, Hy... sin 342 3,042.5 2935 2613 
Methane, CH, a 1,063 9.460 | 966 | 8,598 
Ethylene. C,H, ... ‘ 1.724 15.300 | 1,627 | 14,480 
Hydrogen Sulphide, HyS... | 659 | 5,860 | 619 | 5513 

| i 
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CALORIFIC VALUE OF A COKE-OVEN GAS, 
Analysis, per cent. Net calorific value. 


H, 491 0'491] X 2,613 = 1,282 
CH, 32706 -0'326 x 8.598 = 2,800 
C,H, 3'1 0'031 XxX 14.480 = 449 
CO 8°} 0'081 x 3,062 = 248 
Na 6'6 
Og” 0°5 4,779 calories per 
‘ | cb. metre. 
100°0 = 537 therms per cb. ft. 


The question: of gross or net calorific value of the gas often 
leads to misunderstandings. It is advisable in all contracts 
that it should be clearly specified which value of the gas is 
to be used, so as to avoid any possibility of friction. In all 
the calculations given in this paper the net calorific value of 
the gas is used. 

Value of Gas.—Let us assume a coke-oven plant of 50 by- 
product ovens which: deals on an average with 100,000 tons 
of coal per year, and yields 6,000 cu. ft. of surplus gas of 450 
therms per cu. ft. per ton of coal. If this gas were burned 
with an efficiency of 80 per cent. it would be possible to 
generate 220,000,000 Ib. of steam from and at 212 deg. F., 
which corresponds to 96,500 tons of steam per year. 

If the value of a ton of steam to a colliery is taken at 1s. 3d., 
the value of the surplus gas will be just over £6,000, and 
each 1 per cent. efficiency lost or gained will make a difference 


of £60. If the 100,000 tons of coal should produce 70,000 tons 


of toke, the total value of the gas will be nearly 1s. 9d. per 
ton of coke. | 

Of the heat generated in a blast furnace 50 per cent.. is 
consumed by the process of making iron, and the other 50 
per cent. is recovered in the blast-furnace gas. If we assume 
one ton of coke to be used per ton of iron, and the value 
of blast furnace coke to be 18s. per ton, 9s. per ton of iron 
is represented by the calorific value of the gas. If the stoves 
consume 30 per cent. of the surplus gas, and if 10 per cent. 
be allowed for losses through bell lowering, 60 per cent. 18 
available for boiler firing, representing a valye of nearly 
5s. 6d. per ton of coke. ? 

Let us assume that a ton of coke is equivalent to 27,800,000 
therms; then 18,900.000 therms per ton of coke will be avail- 
able in the gas, and if 60 percent. of that is surplus for boilers 
and gas engines, 8,340,000 therms can be burned under boilers. 

If we again assume a boiler efficiency of 80 per cent., 
8.340.000 therms would give 3.13 tons of steam from and at 
100 deg. C. per ton of coke. If the value of steam at iron- 
works is 2s. per ton, which corresponds to a coal price of 12s., 
and an evaporation of 6 lb. of steam per lb. of coal, we 
obtain 6s. 3d. worth of steam per ton of coke. , 

In order to realise the economical importance of the whole 
question, let us assume the case of an ironworks with four 
furnaces using on an average 3,000 tons of coke per week. 
The value of the cokecforyboilér-firing-purposes is in their 
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case £48,750 per year, and each 1 per cent. difference in effici- 
ency means @ diference of no less than £487. It is hardly 
credible, yet true, that scarcely any ironworks obtains a 
boiler cfficiency of more than 50 per cent., and that many 
get an efficiency much lower than this, so we see that small 
ironworks as described above are losing 30 per cent. of £48,750, 
ox, £14,610 worth of steam a year, which could easily be re- 
covered. The question of gas economy is thus seen to play 
a most important part in the financial prospects of ironworks. 

Returning to the case of the ironworks described above, the 
loss per ton of coke is at least 1s. Ud. when assuming an 
efficiency of 50 per cent. As efficiencies are frequently as low 
as 40 per cent., the actual losses sustained are often over 
Ys. Td. per ton of coke. i 
"The manufacture of pig-iron in Great Britain was some 
10,000,000 tons a year before the war, so that if the average 
loss is only 2s. per ton, the formidable sum of £1,000,000 a 
year is sent up the stacks of the ironworks of Great Britain. 

Very few people at present use producer gas for boiler firing. 
On the other hand, at many works there are considerable 
amounts of waste products, like belt pickings, coke breeze, 
shale, &c., which are very rich in combustible matters, and 
yet unsuitable for boiler-firing purposes. Any proposition 
‘vould be welcome which would render it possible to turn 
these waste products to profitable account without endanger- 
ing the stability of the steam supply. 

The fallacy of a producer gas proposal for boiler firing with- 
out absolute security of the results obtained in the boilers 
is evident if the following figures are taken into consideration. 
A modern producer will yield nearly 75 per cent. of the heat 
contained in the fuel as heat in the gas, and with the old 
combustion arrangements hitherto in vogue no higher effici- 
ency than 50 per cent. can be counted on, so that only 374 
per cent. of the heat in the fuel appears as heat in the steam. 

If we take a fuel containing 12,000 therms per lb., the total 
steam raised in a gas-fired boiler per lb. of fuel in the pro- 
ducer would not exceed 4} lb. from and at 212 deg. F. Then, 
again, 14 lb. of this had to be returned to the producer in 
the blast, so that the net evaporation for outside purposes 
was only 3 lb. per lb. of fuel. Under ordinary circumstances 
the same fuels fired into boilers would have given 7 or 8 lb. 
of steam per lb. of fuel. With modern combustion arrange- 
ments an efficiency of 50 per cent. with producer gas can be 
raised to 75 per cent., so that fuel of 12,000 therms will give 
7 lb. of steam per lb. of fuel; and as with the latest by-product 
recovery producers the steam necessary for producing by- 
products has been reduced to the amount necessary to drive 
the blowers, &c., the actual yield would be over 64 lb. of steam 
per Ib. of fuel. The result in steam for outside purposes is 
not materially worse than if the fuel had been burnt in the 
boilers, 
depreciation, interest, and profit. 

Suitability of Gas for Boiler Firing.—Coke-oven gas gives 
comparatively higher efficiencies than the two other kinds of 
dus in gas-fired boilers owing to the greater ease with which 
it can be burned. The nature of the gas, however, renders 
it difficult to make burners which will deal with large quan- 
tities of gas. The comparatively narrow flues of Lancashire 
- boilers offer so much resistance to a speedy expansion of the 
burning gas that unless we use forced draught the evapora- 
tion from coke-oven gas in Lancashire boilers is confined to 
5,000 to 6,000 lb. per hour. If, therefore, new boilers are con- 
templated it will always be advisable, provided that the 
quality of the water permits it, to choose water-tube boilers. 
CGoke-oven gas is particularly suitable for firing water-tube 
boilers, and with suitable combustion arrangements evapora- 
tions of 54 lb. per sq. ft. of heating surface can easily be 
obtained at the highest efficiency. 

Blast-furnace and producer e though of comparatively low 
calorific value; provided that they are clean and supplied under 
suitable pressure, will give good results, both in Lancashire 
boilers and in water-tube boilers. With Lancashire boilers 
evaporations of over 8,000 lb. per hour can be obtained, and 
with water-tube boilers 5 to 54 lb. per sq. ft. of heating 
. surface. l 

Blast-furnace gas we have to accept as it comes from the 
furnaces. It is so important that the iron made should be 
exactly what is required, that the kind of gas produced is 
never likely to be a matter of much concern to the blast- 
furnace manager. We must accept the fact that occasionally 
the gas is hardly combustible at all, and we must devise means 
to deal even with this condition. 

The matter is different in dealing with producer gas. Gas 
ia here a valuable product, though only the second product 
in point of value. The manager of the producer has it in his 
power to give us a gas which is much more or much less 
suitable for boiler firing. We naturally wish the richest pos- 
sible gas, as it is the easiest gas to burn. At one large Mond 
plant the gas was found to be just under 100 therins per 
cu. a while at many plants the gas is over 150 therms per 
cu. ft. 

Apart from the question of calorific value, there is the 
question of the constituents of the gas. Two gases of similar 
calorific vaļue can be shown which would give very different 
results on combustion. By-product producer gas is made by 
blowing steam and air into the producer fire, and the resulting 
gas contains hydrogen and CH,, These gases, on burning, 
forma respectively 1 ond 2 cu. ft, of water vapour per cn. ft, 


and the by-products are available to provide for - 


e 
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of H, and CH,, and the latent heat absorbed in forming this 
vapour, viz., 966 therms per lb. of vapour, is at present one 
of the inevitable losses in the use of the gas. The only way 
in which this heat could be recovered would be by cool- 
ing the chimney gases sufficiently to condense the water 
vapour, and this is impossible with our present economisers. 
To show the losses which are inevitable from tis cause, the 


‘author gives the analyses of several gases, the net calorific 


value, and the number of therms lost by latent heat in the 
water vapour caused by combustion. 


ee es 


a Coke-oven |Blast-furnace; Moore pro- | Mond pro- 
gas. coke-gas. ducer gas. | ducer gas. 
Per cent. Per cent. Per cent. Per cent. 
CO, aa Be = 12, 12°7 16 
CO... ie ijo R'l 29 155 8 
H eee eee a 49'1 1'5 20°2 234 
CH, ‘ i 32°6 0'7 2°2 32 
CaHe eve vee 3°1 =. — —_ 
INQ ove Pry ies 6'6 56'8 494 - 494 
Diae aa sacl OS ~ o2 | — 
Therms. ‘h erms. Therms. Th 
Calorific value (cold 540 112 132 ° 130 j 
gas 
Loss by latent heat 58} 14 124 17 


in vapour of com- 
bustion | 


| 


This table shows the great value of the losses from this 
cause. A gas is more valuable for boiler firing which has a 
greater proportion of CO to H,, other things being equal. Pro- 
ducer buyers should look carefully into this point when speci- 
fying new plagt. A certain amount of steam must be blown 
into the producer in order to recover the ammonia; but at 
present far more 1s used than the amount necessary for this 
purpose in order to cool the fire. The author believes that 
same other method should be adopted for this cooling. The 
Moore producer, mentioned above, does part of this cooling by 
means of a water jacket. It has been suggested that much of 
this cooling could be done by some method such as by blow- 
ing in boiler flue gases carrying, say, 15 per cent. of CO.. 
and taking advantage of the absorption of heat which occurs 
when CO, 18 reduced to CO in the presence of heated carbon. 
This is known in America as the Eldred process. In this way 


the gas should be improved and much steain saved. The 
question, however, is still in the region of experiment. 
(To be continued.) 
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Letters received by us after 5 P.M. ON TUESDAY cannot appear waril 
the following week. Correspondents should forward their commu xi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in out, possession. 
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The I.E.E. Discussion on the Metric System. 


In. the note published .in your current issue under the 
above heading, reference is made to the lecture I had tir 
honour of delivering before the members of the Institution ci 
Civil Engineers and Kindred Institutions in March last. 

My lecture was subsequently reproduced in pamphlet form, 
of which I enclose a copy, and, in the event of any your 
readers being particularly interested in the approaching I.E.F. 
discussion, I should be glad to supply copies, as far as m! 
stock permits, on hearing from them. 

- The inclusion of this subject in the I.E.E. syllabus fit 
December 13th is welcome, as affording a further opportunits 
for its complete ventilation at a time when it is receiving cots 
siderable attention. I venture to hope those participating 1° 
the debate will devote their attention to the suggestion :f 
ways and means of overcoming such difficulties as are iut 
dental to any change, rather than to criticisms of the destruc 
tive order which would merely postpone, and therefore read: 


still more difficult, our inevitable adoption of this overdue 


reform. 
; Harry Allcock, M.I.E.E. 
Hale, Cheshire, November Wth, 1917. 


— 


Training Chinese Engineering Representatives for Chimes¢ 
rade. 


Some time back a point was raised in the local Press com 
paring the output of engineers from the Eastern universite 
with the opportunities for employment in any of the en) 
neering branches. More men are being turned out than er 
ployment can be found for, with the result that a large nUT- 
ber of them have to accept posts other than those for whi’? 
their training primarily fitted them. 

It is obvious that the`future commercial war and struge“ 
for new markets wil) result)in the opening up of China, s9: 


' 

4 
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that the struggle will involve great efforts on the part of the 
competing nations. Up to the present, trading in this country 
has been carried out through the agency of native inter- 
mediaries, and in view of the great extent of the country, the 
difference in tongues, &c., it is difficult to see how these 
agents can be dispensed with. There can be no doubt that 
_ the nation that can get at the natives by Chinese inter- 
mediaries possessing a good commercial and engineering 
training stands the best chance of getting the market, and 
for this reason I think that British manufacturers should 
take advantage of this surplus of raw material, who depart 
from Eastern universities, and make them offers of training 
in their works, &c., in commercial and engineering practice. 
In return for these facilities the native engineers should act 
as representatives for the firm by whom they were trained 
for a specified term. The offer. I believe, would be eagerly 
accepted, and the monetary outlay would be small in com- 
parison with the benefits. that’ would accrue later. The 
Western nations who will compete in this field will need 
every ounce of their energy to stem the rising tide of Japanese 
trade with China. The Japanese have a college at Shanghai 
for specially training their own countrymen for work in 
China, and over 900 students have been passed through who 
are now working in various parts of the country. This 
scheme has proved so successful that the erection of larger 
colleges is under consideration. Seeing that such a step is 
impossible in our core, To think an experiment on the lines 
I suggest above would be justified by the result. 

Celestial. 
Hong-Kong, September 30th, 1917. . 


Portable Electric Lamp Cooking Box. 


I have read with interest the description in your issue of 
November 9th of Mr. Edwards’s cooking box. I am fully. 
convinced that this is the system by which cooking will be 
carried out in the future; the present wasteful and haphazard- 
methods of cooking are a disgrace to a civilised race, and the 
pe for economy in coal is making people wake up to the 
act. 

I have been working on the same lines as Mr. Edwards for 
the last 18 months, and have arrived at the same general 
arrangement, but have adopted two = distinct additionz! 
features, viz., an automatic temperature control and an auto- 
matic starting arrangement. 

In my automatic cooker I use only a 16 cr. lamp in a com- 
pletely insulated box, in which the cooking utensils are very 
nearly a fit, the air space being small. In a pocket in the 
heat-insulating material there ts a themel strip which, when 
the temperature reaches a predetermined figure, cuts off the 

‘lamp on the thermo-blink principle, maintaining the tem- 
perature a little below boiling point. This prevents anything 
in the cooker from boiling over. If Mr. Edwards tried to 
cook porridge with his arrangement I am afraid he would 
find that it had boiled over when he opened it. 

In addition to this, I have an alarm clock arranged with a 
contact which is closed by the alarm. The arrangement 
makes an excellent breakfast cooker, and to anyone without 
a servant, or with one that won't get up in time in the morn- 
ing, this automatic should be a boon. 

~At night the oatmeal or Quaker Oats is put in the bottom 
container with the necessary quantity of cold water and salt, 
and in the top the rashers of bacon or fish, &c.; the plates 
are put on top, and the whole closed down. The alarm 1s 
then set for, say, 6 o'clock, and at 8 o'clock you can come 
down to find your breakfast ready, perfectly cooked, ‘and 
piping hot. One would be inclined to think that the oatmeal 
would be lumpy, but this is not so, and bacon cooked in this 
way 1s not distinguishable from that fried in the ordinary 
way. The cost of current for cooking breakfasts for two is 
less than jd. a week, with current at 14d. per unit. To any- 
one tasting a steak or chop, forthe first time, that has been 
cooked by this slow method it comes as a revelfition. 

This, automatic cooker will be especially useful to anyone 
who is uncertuin as to meal hours; food can be left in four 
or five hours after it is ready, and come out exactly the same 
as if just ready. To be able to come home at any time of the 
day or night to a hot meal without any preparation. cooked 
at the cost of a fractton of a farthing. should put electricity 
for cooking in a position from which it will be difficult for 
the gas engineer to oust It. 

Patent has been applied for, and this automatic cooker will 
shortly be placed on the market. 


Percy Watson, A.M.I.E.E. 


(NORTHERN ELeEctTricaL Co.) 
Grimsby, November 12th, 1917. l 


German Cables Specified in War-time. 
T see it constantly stated that the people of the country 


are determined to have no further trade with Germans, but `’ 


I am afraid that unless this is made in some way compulsory, 
we shall find ourselves in a short time doing as much trade 
with them asg ever. 


I received a specification for certain new work in a private - 


house, from a leading [eeds architect. and to my great 
astonishment the cable is specified to be manufactured by 


the Lahmeyer Electrical Co., which I think I am correct in 
assuming 1s, or was, an enemy concern, and, as far as I am 
aware, has been wound up as such. 

It is, of course, quite reasonable to suppose that this archi- 
tect has never taken the trouble to read his specifications, 
but it is rather an unfortunate commentary on our past 
methods of trading when anyone reflects that it was possible 
at any time to insert a clause in a specification compelling 
the tenderers to purchase German goods. 

This is more apparent when one considers the large number 
of high-class cable makers there are in this country. 


R. Falshaw. 
Harrogate, November 20th, 1917. 


[It is difficult indeed to understand how any British archi- 
tect could be induced to specify that German cables must be 
used, in peace time; but how such a clause could be allowed- 
to stand in war time passes comprehension. We fully agree 
with Mr. Falshaw- that, in face of such a clause, the necessity 
of compulsory measures for the protection of British manu- 
facturers is manifest.—Eps. Etec. Rev.) X 


The E.T.U. or the A.E.S.E.? i 
Your article is most opportune, and most people will wel- 


‘come, it as a basis from which to attack the problems of the 


central-station engineers. I was also interested to read that, 
as regards the workmen in central stations, there was not 
the same trouble, as they favoured trade union methods; also 
that there were several unions who catered for them. 

In passing, I should like to say that I fail to find any real 
difference between a trade union and an association, both 
primarily being formed to safeguard collectively the individual 
worker. I will admit thab trade union methods of the past 
(and the present, in some cases) leave much to be desired, 
but there are signs and portents that the future will find 
better methods in vogue, in which the employer and arbitra- 
tion will take more prominent parts. 

But I certainly thing that the central-station workmen 
should also start to organise themselves, as the wages ques- 
tion, for instance, is Just as bewildering between the various 
stations as is the case of the technical staffs. At present.,- 
when a central-station worker joins a trade union he imme- 
diately finds himself alone, paying for a programme which is 
often quite outside his compass, having no voting power to 
foward his own particular ideals, and generally having to 
accept a condition ef affairs which is lower than is now his, 
and with no one to really trouble about his troubles and 
grumbles in the future. 

T would be greatly obliged if vou would find a place in 
vour valuable journal to put this letter (I sincerely apologise 
for its length). in the hope that it might produce evidence 
of members of the engine and boiler-plant departments of 
central stations who have siinilar ideas. in which case, should 
they desire, we might arrange a meeting to discuss @ means 
of uniting ourselves in one union, or to a union who would 
form a branch for central station employés only, on similar 
lines to the Electrical Section of the National Union of Rail- 


waymen. i Progress. 


Resistances in Parallel. 


In your issue of the 9th inst. there is a letter, accompanied 
by a calculating chart, from Mr. L. O. Meyer. In the letter 
he speaks only of two resistances in parallel, but his chart 


‘can be used for any number of resistances in parallel. Take 


five resistances of 2, 4, 5, 8, and 10 ohms respectively : the 
first pair taken off the chart give 1.33 ohms., the next pair 
5.08 ohins. The joint resistance of these two gives 0.93 ohm. 
Taking the last figure and the remaining resistance, viz., 10 
ohms, gives us 0.85 ohm, which Ts the resistance of all five 


in parallel. 
A. G. Hilling. 
Stainford Mill, November 26th, 1917. 


The Sensibility of the Eye—A recent publication of 
the Bureau of Standards (Scientific Paper No. 303), entitled “ Rela- 
tive Sensibility of the Average Eye to Light of Different Colours, 
and Some Practical Applications to Radiation Problems” gives 
data on the spectral sensibility to radiation of the average eye, as 
based upon a group of 130 observers. The relative visibility curves 
were determined with a flicker photometer and an equality-of- 
brightness photometer. The data indicate that 60 per cent. of the 
cases examined fall into three quite evenly divided groups, which 
are either (1) red-sensitive, (2) blue-sensitive. or (3) average : while 
30 per cent. of the cases examined are quite evenly divided into 
three groups which fall below the average sensibility in either 
(1) the red, (2) in the blue, or (3) in both the red and the blue, 
thus giving rise to an apparently high sensibility in the green. A 
mathematical equation is given of the average visibility curve, 
which is applied in a separate paper in calculating the luminous 
energy emitted by a black body at various temperatures ; also the 
luminous effic ncy, the Grova wave-length, and the mechanical 
equivalent of light. The value of the latter is about 50 candles 
per watt of Inminous energy of maximum visibility. | 
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NEW ELECTRICAL. DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulars of new or impreved 
devices and apparatus, which will be published if considered af 
sufficient interest. 


Sampson Acid and Water-Proof Lampholder. 


Messrs. WARD & GOLDSTONE, of Salford, Manchester. have 
recently introduced the patent acid and water-proof lampholder 
shown in fig.1. It includes a vitreous porcelain shell. the upper part 
or chamber of which, enclosing the top of the ordinary lampholder. is 
filed with a sealing compound, while an acid-proof rubber shield 
hermetically seals the lower portion of the lampholder, fitting 
between the porcelain shell and lamp bulb. The interior lamp 


Fig. 1—ACID AND WATDR-PROOF LAMPHOLDER. 


holder is locked in position in the shell by means of two shade rings, 
the upper one having projecting claws which fit into a slot in the 
porcelain, preventing the lampholder from turning round in the 
shell when screwed into position. 

The holder is easy to wire and takes standard tough rubber 
jacketted flexible cord ; it is suitable for use in chemical works or 


exposed positions. 
Bennis Portable Elevators. 


Many industrial processes involving the handling or EEANapart of 


materials could be performed with greater speed and efficiency, and 
with a large saving in labour, but in many of these cases the 
installation of a fixed or elaborate conveying system would not be 
practicable or justifiable, owing to the changing venue of operation. 
or the irregalar: possibly infrequent, and not always calculable, 
. periods ‘when its use would be required. Such conditions are 
admirably met by the use of portable elevators or conveyors. -They 
can be brought into use, as, and when required ; they can be moved 


Fig. 2.~PoRkTABLE ELECTRIC ELEVATOR. 


from place to place with the greatest ease, and they can be arranged 
so that the work of loading and unloading can be carried out by 
merely reversing the running. 

A small portable coal elevator of this type made by MESSRS. 
£. Bennis & Co.. LTD., of 28. Victoria Street, S.W. 1, is showy in 
e.g 2. It is JO ft. long between the centres of the drums, and has 
tnekets ® in. wide. 


The framework of the elevator consists of rolled steel channels 
and angles braced together. The top and bottom of the elevator is 
formed out of cast-iron plates. 

The bearings for.the shafts are cast on the plates, and the whole 
is bolted together to form a self-contained structure. 

The elevator is mounted on a portable truck in such a manner 
that the angle of the elevator can be altered if desired. 

The truck is built out of mild steel sections and is carrie@ on four 
rollers attached to pivoted axles. The top of the axle is made with 
a square so that it can be turned round with a spanner, and provi- 
sion is made for locking the wheels in four positions. The axles 
work independently of each other.. 

The elevator is driven by two chain drives. Two sprocket wheels 
are placed on the pivot shaft. One of these sprockets is driven 
direct from the motor, and the other sprocket drives the elevator 
shaft, so that the relative centres of the shafte are maintained 
irrespective of the angle of the elevator. 

When in operation the elevator is pushed up to the coal heap, and 
the coal trimmed forward to the buckets. 


LEGAL. 


BIRMINGHAM RAILWAY CARRIAGE AND WAGON Co., Liu r. 
ROUND. 


In the Court of Appeal, before Lords Justices Swinfen Eady, 
Warrington, and Scrutton, on November 21st, there was heard the 
appeal of the respondent in this case from the award of J udge 
Howard Smith, sitting at the West Bromwich County Court as the 
Arbitrator under the provisions of the Workmen’s Compensation 
Act. 

` The appellant, Round, who was in the employment of the 
applicants as an electrician’s assistant, on October 29th, 1916, met 
with an admitted accident which resulted in his right hand being 
crushed, the little finger being rendered permanently useless and 
the ring finger being also somewhat ' seriously damaged. Round 
at the time of the accident was 22 yearsof age. The employers 
paid him half wages of 16s. 7d. per week down to May 23rd, 1917, 
when they filed an application to redeem the weekly payments by a 
lump sum payment. The County Court Judge, after hearing the 
medical evidence, found there was some partial earning incapacity 
of Round as a result of the accident, but that it was not permanent. 
and he assessed the compensation payable by the employers to him at 
the sum of £80, for which amount he made his award, without making- 
any order as to costs. From this decision Round now appealed, upon . 
the ground that in the circumstances the County Court Judge 
should have assessed the compensation payable by the applicants to 
him upon the basis that, as a result of the accident and the injuries 
he had sustained to his hand, he was partially permanently 
incapacitated . from earning the wages in the future which he 
would in the ordinary course exe to earn as a skilled man in his 
trade. 

At the conclusion of the arguments of counsel, their Lordships 
held there was evidence upon which the TIearned County Court 
Judge could justify his award, and dismissed the appeal, with 
costs. 
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METROPOLITAN WATER BOARD r. Dick, KERR & Co.. LTD. 


JUDGMENT was given in the House of Lords, on Monday, in an 
appeal by the Metropolitan Water Board from an order of the Court 
of Appeal. 

Mr. P.:O. Lawrence, K.C., Mr. Holman Gregory, K.C., and Mr. 
Joshua Goodland appeared for the appellants; Mr. Upjohn, K.C., 
Hon. F. Russell, K.C., Sir Ernest Pollock, K.{., and Mr. Douglas 
Hogg, K.C., for the repondente, The facts of the case have 
already been reported. 

The Lorp CHANCELLOR, in moving that the ‘appeal should be 
dismissed, said the question in this case was whether a contract 
for the construction of reservoirs and waterworks between the 
Metropolitan Water Board, the appellants, and Messrs. Dick, Kerr 
and Co., Ltd., the respondents, could be treated by the respondents 
as at an end, in consequence of an order of the Minister of 
Munitions that work under the contract shodild cease. The action 
was begun by the Metropolitan Water Board by writ dated 
May 19th, 1916, against the contractors, and the statement of 
claim asked for a declaration that the contract was still in exist- 
ence as a binding contract, and had not been determined. The 
defence alleged that notice from the Ministry of Munitions. dated 
February 21st, 1916, was given in exercise of the powers conferred 
by the Defence of the Realm Acts and the regulations and orders 
made thereunder, and that the ndtice required the contractors to 
cease work on their contract. and that they ceased work accord- 
ingly. The defence went on to allege that thereby the contract 


eceased to be binding. The -case was tried by Mr. Justice Bray. 


who gave judgment for the Metropolitan Water Board, holding 
that the notice should have been dealt with under the terms of the 
contract by an extension of time forthe completion of the con- 
tract. and that the contract was still in existence. On appeal this 
decision was reversed by the Court, of Appeal, consisting of the 
Master of: the Rolls, Lord Justice Warrington, and Lord Justice 
Scrutton. The appellants by the present, appeal asked that the 
decision of Mr. Justice Bray should-be restored. 
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His LORDSHIP having dealt with the contract and with the 
authorities, said that the principle had been well established. The 
contract.in the present case was for the completion and handing 
over of these works within six years from August 16th. 1914. The 
effect of the prohibition might be that the workscould not be resumed 
until, at all events, the greater part of the six years had expired, 
and by that time all conditions as regards labour and material 
might be absolutely different. This, in the words of Mr. Justice 
Rowlett, would be “not to maintain the original contract: but to 
substitute a different contract for it.” 

In his opinion, this appeal should be dismissed. with costs. 


The other noble and learned Lords gave judgment to the same 


effect. 
Order accordingly. with costs. 


ELECTROLYTIC CORROSION OF TELEPHONE CABLE. 


AT Preston County Court, last week, his Honour Judge Hugh 
Sturges gave his reserved judgment in the case heard by him a 
fortnight ago at Blackpool, when the Postmaster-General sought 
to recover £16 1Xs. from the Blackpool and Fleetwood Tramroad 
Co., Ltd.. for the cost of repair of telephonic lines alleged to be 
necessary through a leakage of electric current from the defen- 
dants lines. (ELEC. Rev.. May 16th, pave 465.) 

His HONOUR observed that the tramroad was constructed in 1896. 
In 1914 the Postmasgter-Greneral caused to be laid within 7 ft. of 
the defendants’ electric tramroad a lead piping containing telephonic 
cables. No notice was given to the defendant company before the 
cable was laid as to its position, or method of insulation. Two 
years after the cable was laid a breakdown occurred through the 
lead piping having corroded, due to a leakage of electricity from 
the defendants lines, and the action was to recover the costs of 
repairing theinjury. His Honour found that there was no evidence 
that the defendants had not complied with the provision in their 
Act that they should construct and run their undertaking with 
due regard to telegraphic lines. and it was shown that monthly 


tests were made and submitted to the Board of Trade to show - 


there was no exceasive leakage of current. The plaintiff's alterna- 
tive claim upon that provision failed. The other alternative claim, 
founded upon Sec. 8 of the Telegraph Act, 1878. also failed. as he 
found that the section. which related to the liability for the cost 
of repair of injured telegraph lines, could not over-ride the pro- 
visions of Sec. 65 of the Tramroad Co.'s Billin which Nec. 8 of 
the Telegraph Act was deemed to be incorporated. Sec. 8 was only 
applicable for contingencies arising that were not provided for in 
the section of the company’s Bill. 

His Honour accordingly gave judgment for the defendant com- 
pany, with costs, and also granted leave to appeal, if desired.. 
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A MARCONI APPEAL. 


In the Oourt of Appeal. before Lords Justices Pickford and Bankes. 
on Monday, the matter of a petition of right of Marconi’s Wireless 
Telegraph Co., Ltd., was heard upon the appeal of the company 
from an interlocutory order of Mr. Justice Atkin, dated December 
fth last year, directing that the petition should be tried before a 
Judge sitting without a jury. The suppliant company contended 
that the question of fact in the petition should he decided by a 
ury. 
i MR. LESLIE Scorr, K.C., in support of the appeal, said the sub- 
ject of the dispute arose out of an'agreement made on July 30th, 
1913, between the suppliants and the Postmaster-General. The 
issues involved were considerable. If theagreement was treated as 
“one that would run for 18 years, upon the conservative estimate 
made on behalf of the company, it resulted in something like 
£1,500,000 in the way of damages ; and if the view was taken that 


the company was entitled to royalties for 28 years. the damages , 


might be over £2,000.000. Important points were involved in the 
case. He contended that the company had the absolute right to 
a jury, anà that the learned Judge had, in refusing to allow the 
case ‘to go before a jury, exercised his discretion wrongly, and 
alternatively if it was a matter of discretion. on the facts of the 
oase, it was plainly a case for a jury. The agreement was for the 
company to erect six stations in the great wireless chain— England, 
Egypt, the East African Protectorate. the Union of South Africa, 
India, and Singapore, or some neighbouring point of the Malay 
Peninsula—and there was a proviso that the Postmaster-General 
might cancel the contract in respect of three stations, and it was as 
though the action was an ordinary one for damages for breach of 
contract. The pleadings set out the agreement, and that the 
suppliants had placed large orders for the contract, and instead 
of the Postmaster-General cancelling the three supernumerary 
stations, he decided tbat the one in India should be proceeded 
with. England. Evypt. and the East African Protectorate, he sug- 
gested, were definite orders. By saying India should be proceeded 
with, the Postmaster-Gieneral. he submitted, had waived his right 
to repudiate. In preparation for the installations the company did 
a great deal of work, and supplied large quantities of materials. 
When the Postmaster-General repudiated the agreement the com- 
pany had spent £140,000, of which they received from the Govern- 
ment about £62,000, and the company claimed a.declaration, leaving 
the damages to be arranged or assessed in such way as might be 
thought fit or expedient. The Postmaster-General repudiated the 
whole agreement in a letter dated December 30th, 1914, after the 
outbreak of the war. The suppliants were told not to proceed with 
the wireless stations. The letter said :—" I am directed to inform 
ou the Government has decided not to proceed with the Imperial 
irelesa Chain.” If any question waa raised as to what precisely 


* 
was repudiated, and what the company was not to proceed with, 
that sentence. said counsel, obvionsly meant the whole thing. 

LORD JUSTICE PICKFORD: May the letter not mean—We rely 
upon that as cancellation of the three, even if we cannot give up 
the whole six? ~ 2 

Mr. Scott contended that the position was untenable. The 
suppliants had lost the benefit of the whole agreement. They 
wrote .on January llth, 1915, claiming compensation for the 
abandonment of the ayreement, and the Postmaster-General there- 
upon withdrew his letter of December 30th, and offered to co-operate 
with the suppliantsin carrying out the terms of the agreement with 
all promptitude. In the agreement there was a provision that as 
to South Africa, India, and Singapore, the Postmaster-General might, 
by notice in writing, before the establishment of these three long- 
distance installations. cancel the agreement relating to them. 
Here it was no work no pay, but for work already done 
the. company was. to be indemnified. Regarding the con- 
tinuous-wave system this clause appeared: ‘The Postmaster- 
General. if he contemplates the use of the continuous-wave 
system in any of the said stations, shall not give any prefereng to 
any company over the Marconi Co. if the Marconi Co. are able and 
willing to show they can provide a Marconi syatem of continuous 
wave with equal eficiency and economy.” At the time of the 
ayreement there was no continuous-wave system. commercially 
practicable... a 

The SOLICITOR-GENERAL contended that this was a case in 
which the learned Judge had exercised his discretion properly, and 
that the, petition should be tried before a Judge alone. The 
Solicitor-General further submitted that Section 7 of the Petition 
of Rights Act gave the learned Judge the discretion which he had 
exercised, and, in the circumstances, he contended their Lordships 
should not interfere with the discretion which he had exercised. 

Mr. LESLIE SCOTT having replied on behalf of the suppliants. 

LORD JUSTICE PICKFORD, giving judgment, said the case really 
resolved itself into an action by the company for damages for- 
breach of contract. He thought himself it was cminently a case 
to be tried before a Judge sitting without a jury; but whether 
that was so or not, he did not think it was a case in which the 
Court should interfere with the discretion which had been 
exercised by Mr. Justice Atkin, and that being so, the appeal 
would be dismissed, with costs. 

Lorp Justice BANKES delivered judgment to the same effect. 


a 


WAR ITEMS. 


Australia and Enemy Trade.—The ‘ Financial Times ” 
states that the Committee of the Australian Associated Cham- 
bers of Commerce has issued a report emphasising the neces- 
sity of cutting off all trade with the enemy after the war. 


Trading with the Enemy.—The ‘‘ London Gazette ” for 
November 23rd contains further names of persons and bodies 
in the following countries with whom trading is prohibited : 
—Argentina, Paraguay and Uruguay, Bolivia, Brazil, Chile, 
Colombia, Hayti, Morocco, Netherlands and Netherlands East 
Indies, Norway, and Spain. . po 


“ County ” Men and the War.—We have received a copy 
of No. 5 of the Staff War Bulletin of the County of London 
Electric Supply Co., Ltd., and associated companies. . The 
Roll of Honour now contains 467 names, 58 having joined the 
Forces since the issue of the Bulletin in December last. 
Thirty-two men have been killed in action, and 62 wounded; 
26 hold commissions. The pamphlet contains portraits of 
some of the men and other interesting photographs. 


Germany and Switzerland.—A “ Times ” article on ‘‘Ger- 
man Methods in Switzerland; Art of Peaceful Penetration,” 
contludes as follows :—*' All the best concert parties come 
from Germany. The finest sites round the Lake of Zurich 
have béen bought by Germany. A- hundred Germans acquire 
Swiss citizenship every month to 10 of all other nationalities 
put together. Germans all but acquired the new port of 
Basle, and were only thwarted at the eleventh hour ‘by the 
burghers themselves, who are now to build it with their own 
funds. Half the power generated by Swiss stations on the’ 
Rhine drives Gerinan machinery or lights German cities, 
and there is one ‘Swiss’ electrical syndicate with seven 
Swiss and 16 German directors! Where will it all end? The 
fearless patriotism of the New Helvetic Society may post- 
pone the threatened tragedy; can it avert it?” 


Engineers’ Bonus.—The Ministry of Munitions: has an- 
nounced that the War Cabinet has decided that the bonus of 
12} per cent. on earnings shall be paid to men aged 8l years 
and over who are employed on munitions work as plain time 
workers (and not otherwise), skilled, semi-skilled, or un- 
skilled, in shipbuilding and ship-repairing, and that the bonus 
of 12} per cent. on earnings already given to certain skilled 
men under the Skilled Timeworkers’ Wages Order of October 
13th shall be paid to men aged 21 years and over who are 
employed on munitions work as plain time workers (and not 
otherwise), skilled, semi-skilled, or unskilled, in engineering 
shops, boiler shops, and foundries, whose wages`it has been 
the practice to regulate by, the movements in wages in the 
engineering and foundry trades ~The bonus will be ayable 
as from the beginning of*the-first fall pay following October 
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12th, 1917. The Order carrying out the details of the above 
decision will be issued as early as possible. Until it is issued 
no payments are to be made. 

_ The Government have decided to appoint a committee to 
interpret Orders regulating the bonus, to settle to whom 
such Orders are to be applied, and generally to smooth over 
difficulties regarding their interpretation. The committee 
will consist of representatives of the Ministry of Munitions, 
the Ministry of Labour, the Admiralty, and the War Office. 
Any communication which it may be desired to address to 
committee ue be porated to The Chief Industrial 
‘ommissioner,. Ministry of Labour, Monta Vhite- 
hall, S.W.1, i A ee 
„After the War.—Prof. A. W. Kirkaldy, Professor of 
Finance at the Birmingham University, speaking to bankers 
in Leeds last week, on ‘Industrial and Commercial Re- 
organisation After the War, particularly as affecting Finance,” 
said many people thought that after the war millions of men 
would immediately return, that the women now working 
would be thrown out, that the new arrangements would go, 
and that the old-fashioned tools and methods would come 
back. That was impossible. If it were possible it would be 
disastrous. It would take some years to get the men back. 
When the fighting was finished large numbers would be 
wanted as a police force, and when that was over we should 
require an army of at least a million men for this generation. 
Personally he had no fear whatever about unemployment, if 
only they could avoid ‘what some people thought was going 
to be a great fight between Capital and Labour. Such a fight 


would spell disaster. They might win the war, and yet the - 


enemy might get all the fruite. In Europe there would only 


~be two countries that would be able to take part in world 


competition—Britain and Germany. The Germans were a 
resolute and disciplined people, and they would do all they 
could to re-create the position they had lost, and if we were 
foolish enough to fight among ourselves they would do it.— 
Leeds Mercury. 


_ Dr. Addison has announced the appointment of an Advisory 


Committee to consider the disposal of surplus Government . 
- property and stores after the war. 


The Committee will con- 
sider methods not only for putting surplus war stores and 
property on the public market in a business-like manner, 
thereby avoiding loss and waste, the flooding of markets, 
and so on, but also for insuring that the things disposed of 
are allocated to the fullest and best possible use that can be 
made of them in view of national needs at the time. Figures 
have been published from time to time showing the colossal 
scale of the Government's war purchases. War day by day 
consumes great quantities of these purchases—food, muni- 
tions, stores, and the like—but when peace comes many of 
them, including all the reserve stocks and stocks ‘ bought 
ahead” will be unconsumed. Other purchases of war, on 
the other hand, are not consumed from day to day, and will 
reach the day of peace but little impaired, for example, 
machinery, ships, and the Government's war properties of 
lands and buildings which now cover an area of approxi- 
mately 470 square miles. Some of these war purchases will 
be needed for continued Government use; others may profit- 
ably be reserved for future use. But vast quantities will have 
to be disposed of. So big a liquidation of war effects should 
not take place without most earnest consideration and fore- 
thought. Every available brick and beam and machine will 
be needed by the nation, and every ounce of food; for the 
shortage in these things will not be made good merely bv 
the signing of a treaty. The Committee will therefore seek 


to hasten the preparation of inventories by the many Gov- \ 


ernment Departments having war stores and property under 


their control.—Aorning Post. 


Women’s Work on Enginering Munitions: Permanent 
Memorial.—It is part of the scope of the Women’s Section 
of the National War Museum that it should contain a perma- 
nent collection of engineering exhibits, illustrating the profi- 
ciency attained by women in work of an engineering nature 
in connection with the manufacture of munitions of war. 
The range of women's work on munitions and on other engi- 


neering work necessary to the war is so vast that a special ` 
_ committee has been formed to undertake the work of col- 


lecting suitable specimens, and firms are invited to assist 
this committee by submitting particulars of such examples 
as they would be willing to present to the National War 
Museum. The collection is enly intended to illustrate the 
nature of work which women have undertaken since, and in 
consequence of, the war, and it will include details of aero- 
engines, aeroplanes, steam and other engines, motor vehicles, 
inachine tools, guns, small arms, projectiles, gauges, cutters 
and small tools, gun-sights, and other articles coming within 
the limitation mentioned. The name and address of the firm 
giving the specimens may be recorded in a manner approved 


by the Committee, either on the specimens or on the case ` 


containing them. It is hoped that firms employing women 
on engineering work in connection with the making of war 
material will be willing to contribute specimens which will 
constitute a permanent memorial and record of the work 
women have done in the war. Communications should be 
addreased to the Hon. Secretary of the Women's Work Sub- 
Committee, National War Museum, 9, Queen Anne’s Gate, 
London, 8.W.1. It is desired that samples should not be 
ont in the first instance, 


Financial Facilities for Trade after the War: A New 
Committee.—The Treasury and the Minister of Reconstruc- 
tion have appointed a committee to consider and report 
whether the normal arrangements for the provision of finan- 
cial facilities for trade by means of existing banking and 
other financial institutions will be adequate to meet the needs 
of British industry during the period immediately following 
the termination of the war, and, if not, by what emergency 
arrangement they should be supplemented, regard being had 
in particular to the epecial ‘assistance which may be neces- 
sary :—(a) To facilitate the conversion of works and factories 
now engaged upon war work to normal production. (b) To 


` meet the exceptional demands for raw materials arising from 


the depletion of stocks. 
following :— 


The committee will consist of the 


Sir R. V. Vassar-Smith (Chairman of the Committee), Chairman, Lloyds 
Bank, and President of the Institute of Bankers. 

Sir J. Bradbury, Joint Permanent Secretary to H.M. Treasury. 

Mr. A. E. L. Chorlton, Director of Ruston, Proctor & Co., Ltd., agricui- 
tural machinery manufacturers, Lincoln. 

Mr. E. B. Fielden, Deputy Chairman of the Lancs. & Yorks. Railway. 

Sir Algernon Firth, Chairman sof the Associated Chambers of Commerce af 
the United Kingdom. 


. A. C. D. Gairdner, Managing Director of Union Bank of Scotland, 
Glasgow., 

Mr. F. C. Goodenough, Chairman, Barclay & Co., Ltd.. Bankera. 

Sir Alex. McDowell, K.B.K., member of the firm of Carson & McDowell, 
solicitors, and well-Known in the linen trade. 

Sir Alexander Roper, of the Ministry of Reconstruction. 

Mr. John Sampson, representative ofthe Controlled Establishments Asso ia- 
tion. 


Mr. A. W. Tait (G. A. Touche & Co., chartered accountants), director ol a 
number of large commercial undertakings. 


Exemption Applications.—At Camberwell, the South 
Metropolitan Gas Co. appeared to show cause why 34 certifi- 
cates of conditional exemption granted to public street lamp- 
lighters should not be withdrawn. Mr. Albert Stokes, on 
behalf of the company, stated that the men now held certit- 
cates of protection from the Munitions Area Recruiting Officer. 
The company had been able to train substitutes to take the 
places of these men, so that, as far as the company was con- 
cerned, these men could now be released for the Army. The 
men were not lamplighters in the ordinary meaning of the 
word, for they tvere engaged on repairs. In a sense they 
were tinsmiths, and thus came under the schedule of the 
protected trades. If the certificates were withdrawn by the 
M.A.R.O. the men would have to join up, but so long as 
they retained them they could leave the company and get 
work elsewhere. The Town Clerk said the men had still the 
right to lodge an appeal for exemption with the Tribunal on 
domestic grounds, even if the certificates were withdrawn. 
It was not fair now, when the company were prepared to re- 
lease the men, that they should be permitted to hold the certifi- 
cates, and get work with another company who had not been 
patriotic enough to train women to do the work. Sir Evan 
Spicer said he agreed, but, at the same time, the thanks of 
the Tribunal were due to the company for their patriotic 
action not only in releasing these men, but for their attitude 
since the outbreak of war. ‘hey had done everything they 
could to release men for the Army by training women and 
other substitutes. He proposed that the Tribunal tender 
their thanks to the company. The Chairman (Ald. Maloney) 
said the company had done their duty all the way through. 
Mr. Stokes, in stating that he would convey the resolution 
to his directors, said he. hoped in the not very distant future 
they’ might be able to release a few more men. The condi- 
tional exemption certificates were then withdrawn, and the 
National Service Representative undertook to communicate 
with the M.A.R.O. with a view to the certificates under the 
Protected Trades Schedule being withdrawn. 

At Bispham, near Blackpool, the manageress of a local 
hydro appealed for the electrical engineer employed there, 
who maintained 1,200 lights. . He was classified B1. The 
man had been in the company's employ for 18 years, and the 


~manageress admitted that no attempt had been made to get 


a substitute, as it was necessary to have an efficient man 
about the place for the comfort of visitors. The Military 
Representative said the comfort of visitors was a secondary 
consideration in these times. Temporary exemption to March 
lst was given. 


Barnstaple Borough Tribunal has granted exemption until 


March 3lst to J. D. Bushell, assistant at the Corporation 


electricity works. He was called up under instructions from 
the’ Munitions Area Recruiting Office, but the call was sus 
pended until March 31st for a substitute to be trained. The 
T.C. has the right to appeal again. 


At Hastings, exemption was .applied for by R. Merrifield 
(40, Class A), electrical fitter, for 15 years with Mr. Wordley, 
and three months were conceded. 


At Hastings, the Tramway Co. appealed for a motorman 
(33, C2), and by assent on the part of the Military he was 
exempted for three months. 


At Eastbourne, appeals were made for three men engaged 
at the Corporation electricity works. They had been put 
back for substitution, and the engineer (Mr. J. K. Brydges) 
said that only one man had, been sent as a subatitute, and 
after looking at the work required (to be done he said that 
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he was not able to do it. Mr. Brydges added that since the 
premon appeal the difficulties at the works had increased. 

e cases were adjourned sine die for substitution. 

_ Exemption was claimed at Kirkby Lonsdale for the man 
in charge of the electric light plant on the Underley Estate. 
He.is'a B1, and was discharged from the Army on medical 
grounds in 1915. He was exempted until February Ist, with 
leave to appeal again. 

Wrexham Rural Tribunal has given temporary exemption 
until February 12th to W. Williams (28, C2), electrician, 
Coedpoeth, engaged in the business of his father. 

Reading Tribunal has refused exemption to J. H. Grubb 
(C3), electrician at the Palace Theatre, but suspended the 
calling-up until December 12th. 

The Cumberland Appeal Court heard a military appeal 
against R. Boyle (31), a cable jointer in the electricity depart- 
ment of the Carlisle Corporatien. Mr. Purse stated that the 


man was passed in Class A when the Medical Board were, - 


a short time ago, passing the halt, the lame, and the blind. 
In his department he had lost 50 per cent. of his original 
staff, and he had instructions from the Electricity Committee 
to give every facility to men to join, but, in the national 
interests, he did not think that this man should be taken. 
He was in the Volunteers, and on his first parade he fell out 
and had a fit. At the outbreak of war Boyle was in the 
Army, and was discharged three months afterwards. A fresh 
medical examination was ordered. 

At Southwark, Mr. W. H. Donovan, director of the London 
Commercial Electric Stores, Ltd., 36, fit for sedentary work 
at home (C3), again appeared to show cause why his certifi- 
cate of conditional exemption should not be withdrawn. The 
case was adjourned a month ago in order that he might con- 
form-with the condition laid down that he should join either 
the V.T.C. or the Special Police. Appellant reported that 
he had since joined the V.T.C. at Croydon, where two nights 


a week he was engaged on clerical work. He was granted ` 


x 


six months’ exemption on condition that he registered at the 
Labour Exchange within seven days for work of national 
importance. l 


BUSINESS NOTES. - 


Tungsten Importation Licences.— Answering a question 
in the House of Commons recently as to why licences were granted 
to certain British electric lamp makers for the importation of 
tungsten wire for electric lamps. when the import of this com- 
modity has been nominally forbidden, and supplies can readily be 
obtained in this country from British manufacturers at competitive 
prices, the President of the Board of Trade said that licences had 
not been given for several months.— The Engineer. 


Electrical Exhibition at Tokio—— An Exhibition of Elec- 
trical Machinery and Appliances will be opened at Tokio on March 
20th, 1918, under the auspices of the Nippon Denki Kyokwai 
(Japanese Electric Association). The manufacture of electrical 
machinery and appliances in Japan has, as our readers are aware, 
undergone great development during recent years, and the object of 
this Exhibition is to show the progress that has taken place, and 
to give a stimulus to further enterprises. The Board of Trade 
Journal states that the exhibits will include motors, generators, 
batteries, and generating plant equipment; electric railway 
materials ; telegraph, telephone and wireless telegraph apparatus ; 
electric lighting apparatus and accessories; appliances for the 
electrochemical industry ; domestic electrical appliances ; industrial 
electrical machinery, pumps, cranes, &c. ; surgical, educational 
and experimental electrical apparatus ; and general accessories. 
Only Japanese manufactures will be shown. ` 


France.—La Compagnie des Forges et <Acicries Elec- 
triques Paul Girod is the name of a new company which has lately 


‘been formed in Paris, with a capital of £600,000, to acquire and — 


carry on work at Ugine (Savoie). 


British Trade with Brazil—There has been issued by 
British Chamber of Commerce in Brazil (143, Rua da Quitanda, Rio 
de Janeiro) a booklet giving valuable hints for manufacturers and 
exporters concerning possible improvement of British trade with 
Brazil. The material has been compiled by the Secretary, Mr. 
-Arthur Abbott, from the reports of various Sub-Committees and 
other reliable sources. Mr. Abbott will be pleased to answer 
inquiries on special points which interested parties in this country 
may desire to put to him. It is shown that our enemies attained a 
firm hold on the commerce of Brazil, in great part through their 
having adopted the metric system years ago in Europe, and the hope 
is expressed that when England has done the same British trade 

“may be able to recover lost ground, and to hold its own after the 
war. It is held, however, that any proposal that it should be un- 
lawful for a British merchant to sell goods excepting in terms of 
the metric system would be most prejudicial to British commerce 
in Brazil. A Rio representative's opinion is quoted to show that 
technical representation pays well. : 
* British manufacturers are urged to remember the importance of 
having spare parts for all types of machines available in- the 
country. A large Swiss manufacturing house has opened an im- 
rtant establishment with a large stock of plant and accessories, 
and with a competent technical staff. British manufacturers must 
do likewise or lose business. Representatives sent out must have 


a good knowledge of the Portuguese language, not Spanish ; Portu- 
guese is being taught in the States, with a view to capturing 
Brazilian trade. There is an opening for British retail stores, 
packing must receive greater attention, and criticism is offered 
respecting English catalogues. In the last connection different 
illustrations should be given of the same machine, parts of ma- 
chinery should be numbered for greater clearness, illustrations 
should be given of large work carried out, there should be a Portu- 
guese-English and English-Portuguese index. and details of spare 
parts, also prices of machines and parts, must be given. Owing to 
fluctuation in exchange, prices should be quoted in sterling. 
Customs tariffs should be carefully studied. There should be better 
facilities for granting credit. Travelling representatives must be 
of the right type, and must be able to speak Portuguese fluently. 

In a selection of notes relating to particular classes of imports, 
several electrical lines are referred to :— 

“ Electric Switches and Other Fittings.—A great deal of very 
cheap and inferior stuff used to come from Germany. but the 
business has gradually been getting into the hands of American 
makers. British goods are almost unknown, although there 
appears to be no reason why. with a careful study of market 
requirements, British makers should not be able to compete. It 
would be hopeless, however, to attempt to sell standard British 
goods here, as they are quite unsuitable. 

“ Electric Lamps.—Formerly imported from Germany, Austria, 
and U.S.A., now entirely in American hands. Imports from 
Great Britain nil. The business in this, as in all electrical 
material. is enormous and well worthy of attention. The German 
(Osram) lamp was predominant in the market. 

“ Electric Lighting Fictures.—The greater part of these goods 
used to come from Germany, and a little from England and the 
U.S.A. The general styles are cheap and light in weight, but 
gaudy in appearance. P 

“ Electric Generators, Motors, Dynamos, &e.—Germany and the 
U.S.A. are able to sell at prices that practically prevent England 
from supplying anything but the requirements of British com- 
panies working here, or a few favoured orders. This is a most 
important matter, as Brazil is specially favoured, owing to its 
immense water power, in respect to the development of electrical 
energy. Germany and the United States of America have been 
able to do this on account of their business being handled by very 
large and wealthy manufacturing concerns, quite capable of under- 
taking themselves the largest contracts and of financing them 
where convenient and advisable. 

“Water Turbines.—As water power exists almost everywhere — 
throughout Brazil, there is always business in view. Swiss, German, 
and American turbines are chiefly imported, on the grounds that 
they are better designed. 

“Electric Wirex and Cables.—This business used to be in the 
hands of German, American, and Italian makers. German goods 
were distinctly inferior in quality, but exceedingly cheap, and the 
same might be said of the Italian, American manufacturers have 
done a large business for years in all grades of wires and cables, 
and at present have it all to themselves. British goods have been 
conspicuous by their absence, although the country offers a vast 
field for them. A point to note is that the thicknesses should 
always be given in millimetres or Browne and Sharpe Gauge.” i 

We believe that it will shortly be possible for copies of the 
pamphlet to be obtainable in this countty from the Association of 
Chambers of Commerce of the United Kingdom, Parliament 
Mansions, Victoria Street, S.W. British manufacturers interested 
in the Brazilian market would find it well worth while to secure a 
copy.. 

Diary.—Messrs. Jenson & NIcHoLsoN, LTD., Goswell 
Works, Stratford, London, E. 15.—We have received a handy 
(Letts’) diary and notebook for 1918. There is a great deal of 
useful information of a general kind, also some of a particular kind 
respecting the firm’s special insulating varnishes, &c. 

December Moonlight.—Mussrs. C. A. VANDERVELL AND 
Co., LTD., are issuing Moon Chart Cards for the month of December, 
and will be happy to send one to those who write in to Acton. 
The card is compiled, as before, by Mr. A. Midgley, the chief 
engineer to the firm. 


Plant for Sale.—Bedford Corporation Electricity Depart- 
ment has for disposal two high-speed enclosed compound self- 
lubricating engines, direct-coupled to one-phase alternator, 2,100 
volts, 60 cycles. For particulars, see our advertising pages to-day. 

Catalogues and Lists. ENTERPRISE MANUFACTURING 
Co., LTD., Gun Street Electrical Works, London, E. 1.—Leaflet 
illustrating their ‘‘ E. M. C.” ship electric fans. 

DUNCAN ELECTRICAL Co., LTD., 1,665, St. James Street, Montreal. 
—Twenty-page illustrated price list of Edison sockets, cut-outs, 
tumbler switches. and other specialities: also an export price list 
of some of the same manufactures in foreign languages, and a 
number of other leaflets. The company is paying special attention 
to export markets. 


Book Notice. — Messrs. H. Dunop & E. Prnat, of 


Paris, have sent us their catalogues of books dealing with scientific 


and engineering subjects, of which, as is well known, they have long 
made a speciality. 
Dissolutions and Liquidations—Kixcston & Co., 


‘Lrp., Margate.—A meeting of creditors is called for Monday, 


December 3rd. Liquidator: Mr. J. W. Scarlett. 

Mica MANUFACTURING Co., London, N.—With reference to the 
notice published, last week, this partnership has only been 
dissolved so far as Mr. Whiffen is concerned. The other partnera 
are carrying on the business asusual, 
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LIGHTING AND POWER NOTES. 


Accrington.—Revort oF Sprctan CoMMITTEE.~—The 


Special Committee appointed by the T.C. to inquire into the 
working of the electricity department has presented its report. A 
tabulated statement shows that the capital expended rose from 
£68,858 in 1907-8 to £172,062 last year. The first seven years 
yielded a profit of from £04 to £2,701 (1910-11), but in 1913-14 
the profit fell to £677. and subsequent losses were £3,073 in 
1914-15, £2,792 in the following year, and £9,507 last year. The 
report deals with the disturbing elements experienced in war time, 
including the Government restrictions upon several large power 
users, the continuous serious advance in wages, increased cost of 
materials. higher interest. kc. Wages have increased 48 per cent. 
in two years, with reduced sales of 6 per cent. Charges have been 
increased on two occasions during the current financial year. The 
Committee reports that as to the future nothing can be advanced 
that is not of a speculative character, but the first consideration is 
that no additional capital expenditure must be incurred which will 
not. so far as the present quantom of production is concerned, effect 
greater economies than the added expenses. l 


Australia.—The Victorian Government has decided to 
ask Parliament for authority to supply electrice power from Newport 
power house. Owing to the difhiculty of obtaining equipment for 
the electritying of the suburban railways, the power house is ahead 
of the rest of the scheme, and will be in a position by March or 
April next to supply electric power in bulk. The power available 
will be considerably in excess of railway requirements for some 
time to come. and as the other suppliers of power to the public in 
Melbourne are reaching the limit of the capacity of their equip- 
ment, it is proposed to sell them power from Newport. Following 
the Cabinet meeting. the Minister of Railways said he would intro- 
duce the necessary Bill into Parliament almost immediately. 

VICTORIAN BROWN CoaL.—<According to the Australian papers, 
the Premier of Victoria (Sir Alex. Peacock) has received the 
report of the Committee of Experts on the proposals to 
develop the brown coal deposits at Morwell. The Com- 
mittee reporting in its favour, recommends that an elec- 
trical generating station and transmission scheme he established, 
with a power house at Morwell, that the manayement (both 
technical and commercial) be in the hands of an envineer-manayer, 
who shall devote his whole time thereto, and be responsible to a 
board of three salaried directors to be appointed by the Govern- 
ment, and that the authority board proposed should as early as 
possible ascertain the prospect of establishing in the States new 
industries that require large quantities of cheap electrical energy— 
such as those treating zinc concentrates and manufacturing 
calcium carbide, alkalies nitrates. Mc. “The Minister for Mines 
considers that authority should be given for the preliminary work 
suggested by the Committee. 

The report considers the probable demands for power. amongst 
which it is believed that the zinc industry alone may absorb 
100,000— 150,000 H.P. ultimately. Without allowing anything for 
railways or new industries which may be established, it is esti- 
mated that the Melbourne requirements in 1921 will amount to 163 
million units, with a maximum demand of 46,580 KW., and in 1925 
to 341 million units, with a maximum demand of 97,500 Kw. The 
City Council will require a supply in two years’ time, and the 
Supply Co. shortly after; the situation calls for a plant of 100,000- 
KW. ultimate capacity, and the Morwell site provides natural 
condensing water for the first 50,000 Kw. 

The estimated total annual cost, including annual charges, of 
supplying to Melbourne 50,000 kw. at a 43 per cent. load factor, 
from Morwell, is £210,494, or ‘267d. per unit, as against ‘834d. per 
unit, if the coal were transported. The former fizure is less than 
that of any of the alternative proposals. The estimates based on 
an initial capacity of 50.000 Kw.. with a power house designed for an 
ultimate 100,000 Kw., show an expenditure of £1,262,500, including 
£261,120 for the 82-mile transmission line. Additional expenditure 
would be incurred on the terminal station at Richmond and in con- 
necting it to the city supply, &c.. and the total expenditure would 
be £1,855,673. It is estimated that energy could be sold to existing 
undertakings at 326d. per unit, which compares with the City Council's 
cost per unit sent out in 1916 of ‘499d., excluding capital charges 
on its power house. The Committee recommends that whether or 
not the State undertakes the gencration and distribution in bulk 
of electricity, it should control and direct the co-ordination of all 
the State and statutory supply undertakings in Victoria. 


Batley.—Prics IncreEasE.—The Electricity Committee 
has decided to increase the charge for electrical energy for power 
and heating (not for lighting) by another 10 per cent., making a 
total increase over pre-war rates of 274 per cent. 


Blackburn.—Price Increase.—The Electricity Com- 
mittee recommends that. as from January Ist, the charre for 
current shall be advanced by 10 per cent., making a total increase 
of 25 per cent. during the war. 


Bristol. STREET Licutixa.—The recommendations of 
the Sanitary Committee re street. lighting (see ELEC. REV., paze 
444. November 9th) were not adopted by the Council ; the Com- 
mittee was instructed “` not to alter the lighting of the incandes- 
cent street lamps in any manner that will necessitate the whole of 
the incandescent lighting of the city, domestic and public, being 
cut off on receipt of air raid warning.” The resolution prevented 
the Committee carrying out its recommendation. On Thursday, 
November 22nd, the Committee reported that, at a conference with 


the Chief Constable and the city electrical engineer. it was stated 
that there are 698 arcs and half-watt lamps. all being now in use. 
There are 1,573 electric incandescent lamps, and 629 have been in use 
throughout the war and 944 not in use. If brought into use the 
latter could not be extinguished instantaneously without, at the 
game time, cuttimy off all other incandescent lighting. This also 
applied to the 629 lamps in use. The Chief Constable and the city 
engineer are agreed that, in the event of a raid, these lampe were 
to be-extinguished instantaneously, and that would involve the ex- 
tinction at the same time of all incandescent electric lighting in 
private and public buildings. The Chief- Constable recommends 
that all the incandescent electric lamps should be brought into use, 
in spite of the fact that this will necessitate the extinction of in- 
candescent electric lighting in public and private buildings. The 
hospitals in Bristol. had arranged for alternative lighting, and the 
same provision should be made in other public buildings. In houses 
candles should be available. Itehas been arranged that the power 
supplies will first be cut off and then the lighting. The two alter- 
natives before the Council were (1) to exclude the whole of the 
incandescent electric lighting and to use the electric arc and half- 
watt lamps; (2) to include the whole of the incandescent as well 
as the half-watt lamps, accepting, at the same time, the lability 
for the extinction of all incandescent lighting in case of a 
raid. If the Committee was in favour of the second alternative it 
would be necessary to make a report to the Council, recom mending 
the rescinding of the resolution of November 9th. After an ani- 
mated discussion, the recommendations of the report were approved 
by 10 votes to 5, the Committee recommending the adoption of the 
second alternative stated in the report. 


Clayton.— E.L. ProrosaLs.— Whilst the-Electrical Dis- 
tribution of Yorkshire, Ltd.. has riven notice of intention to renew 
its application for power to supply Clayton and Queensbury with 
electricity for power and lighting, the position at Clayton is 
becoming complicated. Queensbury has consented to the com- 


-pany's application : the Clayton District Council, last year, decided 


to support the company. but a ratepayers’ mecting demanded that 
the decision be rescinded, and that Bradford Corporation be asked 
for terms. The Council has recently had to consider the matter 
avain on the raising of the new application, and has approached 
the Bradford Corporation, who last week appointed a Sub- 
Committee to negotiate with Clayton Council. 


Continental,—Spain.—La Sociedad Anonima Productora 
de Fuerzas Motrices is the style of a company formed at Bilbao, 
with a capital of 6.400,000 pesetas and the following objects :— 
The acquisition and utilisation of waterfalls; manufacture and 
sale of materials for the electrical industries; acquisition and 
working of coal fields, metal-bearing deposits, production of lime. 


‘cement, &ec. The company already owns a fall on the Flamisell 


River, where the installation under construction will be completed 
by the end of 1919. - 


ITaLy.—The recently amalgamated concerns, La Dinamo-Societs 
Italiana per Imprese Elettriche and the Anza Società. Milan, have 
begun the construction of a new central station at Iselle. and are 
also improving the plant which is to serve for the piercing of the 
Sempione Tunnel. : 

An increase in plant is being carried out by the Unione Esercizi 
Elettrici. Milan. 

As a result of the union of the Forni Elettrici and the Elettro- 
carbonium concerns, extensions have been taken in hand. which 
are expected to enable the joint companies to turn out 1,000 tons 
of electrodes per month, or other products of like kind. 


Dublin.—An interesting display of electric lighting for 
country houses was a feature at a farm-tractor exhibition held 
recently. 


- Edinburgh.—At a meeting of the annual Commission of 
the Convention of Royal Burghs, last week. Councillor Stevenson 
(Edinburgh) reported on the proceedings of the B. of T. Electric 
Power Supply Committee. In giving evidence before the Com- 
mittee, Mr. Stevenson said there would be a marked difference of 
opinion when it was sought to unite private and municipal enter- 
prises, or alternatively to eliminate one at the expense of the other. 
He stated his strong preference for municipal control on the 
ground that electricity was gradually becoming more and more a 
public necessity, and it was not in the public interest that it should 
be in the hands of private companies, even if they were limited to 
a sliding scale of dividend. A combination of all companies and 
local authorities in each industrial district was quite impracticable. 
while any attempt to put all the electrical undertakings under a 
power company would create such local opposition that success 
along these lines could not be attained. ' 

Ex-Provost Keith (Hamilton), the chairman, did not think anv 
one of them would like to see the electfical power of either the 
country or of separate communities placed in the hands of any 
large company. The position taken up by Councillor Stevenson was 
one they cordially homologated. 


Gainsborough.—E.L. Prorosar.—The Urban Council 
some years ago obtained a prov. order to supply electricity within 
its area, and has twice been granted an extension of time. Mr. 
Jas. Marshall. of Marshall, Sons & Co., engineers, now announces 
that he is about toapply tothe B. of T. for a prov. order authorising 
him to supply energy to the town. Messrs. Marshall have already 
in course of erection on the Trent a large power station, which is 
rapidly approaching completion ; it would be a comparatively easy ' 
n to enlarge this station to almost any extent, — Yorkshire 
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Greenock.—Loan Sanctiox.—The Scottish Office has 
sanctioned the borrowing of £53.000 for the extension of the 
Corporation electricity undertaking, which raises the total sum 
borrowed in this connection to £465,000. 


India.—According to Indian Engineering, a licence has 
been granted for electric supply at Mhow cantonment : the system 
is to be D.C., at 230 and 460 volts. and the municipality with take 
energy for 342 street lamps during the period of the licence. 


Kinlochleven.— Among the applications for provisional 
orders of which public notice is being given. is one on behalf of 
the British Aluminium Co., Ltd. The promoters propose to extend 
the operations of their ‘factories at Kinlochleven, Lochaber, by 
impounding the waters of Loch Laggan and Loch Treig and of the 
River Spean and other lochs and streams connected with these, for 
the purpose of providing additional water power. The scheme 
entails the acquisition of land in the district and the deviation of 
public roads and of a portion of the West Highland Railway, as well 
as a vreat amount of constructive work. 


Leicester.— NEW Power Sratiox.— The T.C. has 
decided to apply for a provisional order to acquire land and erect a 
generating station, at an estimated cost of £285,000, 


London.—St. Pancras.—The Electricity Committee 
reports that great ditħiculty is experienced in obtaining the neces- 
sary deliveries of coal; the undertaking is consuming abont 150 
tons per week in excess of the contract deliveries, and, as a conse- 
quence, the reserve stocks are being seriously depleted, The 
2.000-KW. turbine set at the King’s Road station recently broke 
down. This machine had been running continuously for nearly 
three years, but, owing to existing conditions. it had been found 
impossible to overhaul it during that time. The spare parts are in 
hand for replacement, but. owing to existing scarcity of labour. 
three weeks will be required for the necessary repairs to be com- 
pleted. In the meantime, arrangements have been made to obtain 
assistance from the L.C.C. Large consumers of current have reduced 


their load during the maximum load period, and these arrange- | 


ments have relieved the undertaking in the serious position in which 
it was placed. It is proposed that the connection with the L.C.C. 
sub-station should, so far as practicable, be made permanent, go as to 
be of mutual assistance should occasion arise. 

HACKNEY.—An application is to be made to the L.C.C. for 
sanction to borrow £28,000 for an extension of the steam-raising 
plant at the generating station. The estimated cost of a 66.000 Ib. 
per hour steam-raising plant is put as follows :—Two boilers, 
£12.150 ; two economisers, £2,250 ; two sets flues, fans, motors, 
chimneys, £4,080 ; two brickwork settings, £2,250 ; one pump pit 
(provisional), £290; lagving, galleries, £750: Insurance Co.'s 
inspection (provisional), £75: travelling hopper, £495: cutting 
away roof (provisional), £150; two feed pumps, €985 : pipework, 
lagging, &c., £2,450 ; contingencies, awards to labour, &e., £1,575 ; 
total, £27,500. The borough electrical engineer has been instructed 
to obtain an estimate from Messrs. Babcock & Wilcox, Ltd., for 
tie plant required. 


Morocco. — An electric station has been opened at 
Tangiers by the Compania Transatlantica Espanola. The scheme 
contemplates the installation of eixht generatifig sets, of which 
one only is at present in working, of 200-H.P. capacity, driven by 
a Sulzer-Diesel motor fired by creosote. The firm of Bastos 
Bertran Hermanos y Ca. supplied the plans and plant and carried 
out the installation. 


Mytholmroyd.— Prov. Orpder.—The U.D.C. has had 
under consideration the terms on which the Halifax Corporation 
was prepared to supply electricity. subject to the granting of a 
prov. order, and those of the Electrical Distribution of Yorkshire, 
Ltd. Atafurther meeting it was decided to seal the agreement 
with the Halifax Corporation. ; 


Nelson.—PRICE INcrEAse.—The Electricity Committee 
has decided to increase the price of electricity by $d. per unit for 
lighting and jd. per unit tor power. 


New Zealand.—In answer to questions in the House of 
Representatives, relative to the proposal by Mr. Orchiston to extract 
nitrogen from the air by means of electric power developed at 
Milford Sound, for which project it was stated that a company had 
been formed, the Hon. W. McDonald intimated that the matter 
would be submitted to the Cabinet for consideration, while the Hon. 
W. Fraser, Minister of Public Works, said the application had been 
considered by him, and rejected by the Cabinet (apparently under 
the Dominion Act retaining water-power development. generally, 
for the Government). He added that the application was made 
with a view to acquiring and selling the rights to an American 
- company, and that he hoped the House would not ask the Govern- 
ment to part with the valuable power, which might be used for 
other purposes (the treatment of the local refractory ores) than 
the extraction of nitrates. It was stated in discussion that the 
- power available would produce £100,000 worth of nitrate products 
| per annum, 

The Wellington City Council has decided to raise the price of 
electricity supplied by the tramways power house by $d. per unit 
for power purposes ony. tnis 18 the first inc, ease in charves for 
municipal service since the war began. 

The Auckland City electrical engineer reports that, owing to the 
shortage of cable, it will be necessary to refuse future connections 
in the central city area, 


Rawtenstall.—Price IncrEase.—The T.C. has decided 
to increase charges for electricity from January next as follow :— 
Lighting by 15 per cent., making 25 per cent. on pre-war rates ; 
heating 15 per cent., making 30 per cent.; power 184 per cent., 
making 334 per cent. to consumers using up to 250 units per H.P. 
per quarter, and over 250 units the removal of the present advance 
of 15 per cent., and the substitution of the standard coal clause. 


Rotherham.—Prick Increase.—The Corporation has 


given notice that the charges for electrical energy for power and 


heat purposes have been increased by 20 per cent., and that such 
increased charges will apply to the quarter ending December, 1917, 
and afterwards until further notice. 


Shipley.— Prick Increase.—The District Council has 
decided to increase the flat rate for power from 14d. to 2d. per 
unit, with an advance of 25 per cent. on the sliding scale for power 
users, making 50 per cent. on pre-war charges; the price for 
lighting purposes will be advanced from 4}d. to 5d. per unit. the 


increase to take effect from January lst, 1918. 


Sligo — WORKHOUSE LIGHTING.—At a meeting of the 
Board of Guardians it was suggested that electric light should be 
installed in the workhouse, Ald. Jinks remarking that a similar 
proposal at Sligo Asylum had led to a guarantee that a saving of 
50 per cent. would be effected. 


South Africa—The T.C. is faced with a shortage of 
electric cable and tramway cars. In December representations 
were made in England in regard to the need for turbine and boiler 
plant and various electrical machinery. Some of this plant has 
been obtained, but the many new local industries render the need 
for additional turbine plant greater than before. As regards the 
tramways, it was intended to purchase 14 additional cars in 1914, 
but the matter was deferred, and at present about 4,000,000 addi- 
tional passenvefs per year are being carried. At present about 134 
cars are in commission, while 150 could be usefully employed. 


Stirling. —PRIcE. INcREASE.—The price of electricity 
for lighting purposes has been increased by 3d. per unit. . 
` Swansea.— PLANT EXTENSION.—At the meeting of the 
Corporation, last week, the Electricity Committee reported on the 
agreement arrived at with the Swansea Harbour Trust for increased 
supplies of electricity, which would necessitate the extension of 
the Trust's power station at the docks. The agreement is to come 
into force not later than June 30th next, the Corporation to supply 
up to 500 K.v.A. and to make arrangements to increase th®same to 
1,000 K.v.A.; the price to be paid by the Trustees will be £2 per KW. 
per annum, plus ‘Röd. per unit, subject to a coa; clause, the 
Trustees to pay a minimum of £2,000 per annum, but until the 
Corporation is in a position to supply up to 1,000 K.v.a., the 
minimum to be £1,500 a year. The agreement is to be for seven 
years, with the option of an extension for another seven years. 
Tbe Committee, in view of the urgency of the matter, recommended 
that tenders be obtained for the plant, and that application be 
made to the L.G.B. for sanction to the borrowing of £39,000. 
The chairman, in moving the adoption of the report, said he 
hoped that in the near future the whole of the smaller stations in 
the neighbourhood would be linked up with the Corporation supply. 
The matter was referred to a special meeting of the Council, and 
authority was given to invite tenders. 


Tasmania.—The Public Works Committee has been 
hearing expert evidence on the proposal to spend £10,000 on the 
projected hydro-electric scheme on the King River to supply the 
Mount Lyell Co. with 25,000 electric H.P. The money will be 
devoted to driving a tunnel through which the King River 
will be diverted, in order to permit of the examination of the 
rivers bottom preliminary to laying down the foundations of a per- 
manent dam. The complete scheme will, it is estimated, absorb ~ 
£840,000, and take three years to install. The dam will bea curved 
concrete structure with a height of about 180 ft. above the river. 
bed. The storage area will be approximately 8 sq. miles. The 
catchment supplying water to the King River above the dam is 
about 200 sq. miles, and it is estimated that there will be a yield 
of 45,000 H.P. at the generators. This, it is confidently anticipated, 
will usher in a new industrial era on the west coast of. Tasmania, 
making possible the commercial handling of low-grade ores which 
could not otherwise be looked at. 

It is not intended to await the completion of the scheme before 
launching out in new enterprises. The Mount Lyell Co. is in- 


_ creasing the power plant at its own station at Lake Margaret, 


with a view of transmitting to Zeehan sufficient power to work 
the first units of the treatment plant for the electrolytic production 
of zinc from the Mount Read-Rosebery group of mines.. Melbourne 
Age. 

The Report of the above Committee has been submitted to the 
Tasmanian House of Assembly. It states that the Government 
will be shortly in full legal ownership of the Zeehan smelters, over 
which it has a mortgage of £20,000, advanced some years back to 
keep the works going. It is probable that the residues from the 
electrolytic treatment works, to be erected at Zeehan, will be suffi- 
cient to kecp the lead smelting furnace in operation. This should 
result in the reopening of low-grade ore mines which were closed 
owing to lack of smelting facilities. The estimated cost per horse- 
power for the King’s River scheme compares favourably with that 
at Great Lake, and should be considerably less than at Lake 
Margaret.— Sydney Telegraph, è 
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Willesden.—The Electricity Committee reports having 
had under consideration correspondence with reference to the 
supply of electrical energy in bulk by the North Metropolitan 
Electric Power Supply Co. after March 31st, 1918. A further 
report will be presented in due course. Arising out of instructions 
to carry out certain extensions, application is to be made to the 
L.G.B. for permission to raise a sum of £2,900. An offer has 
been received to purchase land belonging to the Council in Denzil 
Road originally acquired by the authority as a site for a generating 
station. If this land is disposed of, it will be necessary to extend a 
high-tension cable to a factory to be erected, and to providea trans- 
former, at an estimated cost of £900. Application is to be made 
to the L.G.B. for sanction to the borrowing of this amount. 


Wimbledon.— YEARS Worktnc.—The report of the 
year’s working of the Corporation electricity undertaking to March 
31st last shows a total revenue of £41,988, expenditure amounting 
to £27,586, and a gross profit of £14,401. Interest and sinking 
fund charges amounted to £18,622, leaving a deficit on the year’s 
working of £4,221. During the year 3.712,749 units were sold, a 
decrease of 68,995 units : the total average price obtained per unit 
Bold was 2°647d., and the total average all-in cost per unit sold 
was 2°987d. Rel 

Windsor.—Paice Reviston.—The Electrical Installa- 
tión Co., Ltd.. has asked the T.C. to assent to the charges for 
current being increased by 1d. per unit. and the matter has been 
referred to the Lighting Committee for consideration. 


TRAMWAY AND RAILWAY NOTES. 


Barrow-in-Furness.—A remarkable accident occurred on 
the tramways last week. A ten-year-old girl was standing on the 
top of a car, when the trolley rope swung round and caught her in 
the neck, lifting her bodily off the car and dropping her in the 
roadway. She received cuts and bruises. - 


Blackpool.—The Corporation is making application for 
a provisional order to carry out street improvements in various 
parts of the borough which will allow of better tramway 
facilities. ` 

TRAFFIC FIGURES.—The receipts on the Corporation tramways 
for the past month were £5,736, or £1,766 more than last year, 
the increase being largely due to the transfer of the Squire's Gate 
line to the Corporatiagn. The total receipts from April lst to 
November 15th were £89,761, an increase of £11.333 on last year, 
and the receipts per car-mile were 2s. 14d., an increase of 2d. 


Bradford. —Waces DispuTe.—Six hundred of the tram- 
way employés met, on Saturday midnight, to consider the Corpora- 
tion War Wages Committee's recommendations in regard to wages, 
declining to grant the employés’ application for an advance of £1 
per week on pre-war rates. the same to be merged into wages instead 
of war bonus, double time for Sundays and Bank Holidays, and equal 
pay for men and women or the same class of work ; but recommend- 
ing that a further 3s. per week bonus be given to men and 2s. to 
women. The meeting unanimously rejected the offer. and decided 
that if the City Council adopts the War Wages Cominittee's recom- 
mendation. 21 days’ notice that a dispute is pending be given to 
the Committee on Production. 


Burnley.—STRIKE.—Last weekastrikeof skilled engincers 


in the district took place regarding the interpretation of the recent 
award of 12} per cent. wages advance by the Ministry of Munitions. 
The departments particularly affected were the gas, tramways and 
electricity, the men concerned being mostly engineers and fitters, 
who contended that they came within the scope of the award. On 
their behalf, it was submitted that the skilled men engaged on 
commercial work and priority work were on work of national 
importance, and that they were entitled to the advance along with 
those on munition work to whom it had been granted. Steps were 
taken to advise the public that in consequence of the strike it 
might be necessary to reduce the tramway service, and Mr. H. 
Mozley, the tramway manager. was authorised by the Tramways 
Committee to offer the men concerned the 12} per cent. advance at 
once, on the understanding that if the Ministry of Munitions 
decided that they were not entitled to the advance, the extra 
payment should be remitted. The men accepted this offer. 


Bury. — The Corporation Tramways Committee has 
declined the request for a suspension of traffic on Christmas Day. 
The Preston Corporation Tramways Committee recommends a 
limited service from 2.30 p m. 


Continental: — Sparx.—Plans are being prepared in 


respect of a projected electric railway between Calahorra and 
Arnedillo, a distance of about 37 km. 


Application has been made for a concession for the establishment 


of an electric tramway in the city of Brergos. The promoter is 
Don Luis Gallardo. A similar concession has been applied for by 
the Compania Tranvias Electricos de Vigo, being an extension of 
its network from Los Canos to Fausto de Chapela. 


Croydon.—The T.C. has adopted a recommendation of 
the Tramways Committee that the attention of the B. of T. be 
drawn to the inadequate representation of municipalities on the 
new expert Committee for dealing with tramway labour and 
material ; also that the terms of reference should include considera- 
tion of the control of motor-omnibuses, 


* each concern. 


Leeds,— During a violent gale which swept West York- 
shire, last week-end, a car from Leeds to Bradford jumped the 
metals at Bramley, was caught by a strong gust of wind, and 
swerved across the footpath, knocking down a telegraph pole and 
colliding with a wall. Some little damage was done to the ear. 
but there was no personal injury amongst the ngers. 


London.— GOVERNMENT TRAMWAY CONTROL. — The 
L.C.C., in authorising Mr. A. L. C. Fell, the chief officer of the 
tramways, to serve on the expert Committee appointed by the 
B. of T., adopted the recommendation of the General Purposes 
Committee that the Committee should be constituted on a basis 
securing representation of the municipal and private interests con- 
cerned proportionate to their magnitude, and that it is important 
that it be entirely free from association with any traffic under- 
takings likely to be effected, and therefore the appointment of an 
interested party as chairman is unfortunate. 

HAMPSTEAD.—ELECTRIC VEHICLES.—The B.C. has recently 
acquired a couple of electric motor vehicles fitted with Edison 
batteries for the use of the Medical Officer of Health's depart- 
ment. The chassis are being fitted with special van bodies for 
the collection and delivery of infected bedding. 


- Manchester.—Fart Reviston.—The Corporation Tram- 
ways Committee, instead of increasing fares, has decided to shorten 
the stagea by reverting to the scale in operation prior to the last 
revision in January, 1913. The ld. stage will be reduced by about 
629 yards. and other distances in proportion. The age for 
children’s half-fares will be reduced from 16 years to 14 years. It 
is proposed that the revision shall be in force for six months. If 
the “City Council approves, the revision will come into fore 
immediately. 

TRAMWAYS FEDERATION,—At a Conference, on Friday, of repre- 
sentatives of Lancashire and Cheshire tramways undertakings, it 
was decided to form a Lancashire and Cheshire Tramways Federa- 
tion, to be composed of two representatives and the manager of 
A resolution was passed declaring the advisability 
of establishing an Industrial Committee, representative of autho- 
rities and employés, on the lines of the Whitley Report. 

Notwithstanding the decision of the Tramways Committee that 


`- cars shall run as usual on Christmas Day, the ballot of the em- 


ployés shows an overwhelming majority in favour of a stoppaye. 
1,902 voting in favour and only 23 against. 
é 


TELEGRAPH AND TELEPHONE NOTES. 


A Wireless Telegraph School for Ireland.—Tlv 
Technical Education Committee of Dublin, under the guidance of 
Mr. W. J. Lyons, a Dublin expert in wireless work, has complete 
arrangements for opening a School of Wireless Telegraphy for ttr 
whole of Ireland. A generous free admission scholarship schem- 
is offered by the Marconi Co., which has given very stronz en- 
couragement and support to the Committee in this new develur- 
ment of its technical schools.—Jrizh Times. ~ 


Australia.—The Postmaster-General has stated that it is 
intended to install automatic telephone exchanges in Sydney. an! 
Malvern, Victoria. The Sydney exchange is estimated to cost abi: 
£90,000 and the Malvern exchange about £56,000. 

Ata lecture in Melbourne, Commander Creswell, of the Australis: 
Navy, stated that wireless messages sent out from Germany wer 
being daily intercepted by the wireless stations at Perth an: 
Sydney.-—Melbourne Age. 


Long-Distance Wireless.—The United States Govern- 
ment has opened a radio-telegraph station at Hawaii, Hono!11 
and messages have been exchanged over 5,000 miles. For ært: 
time Hawaii has been in touch with Yokohama, Japan. Tr 
United States outpost station will now be able to send mesar- 
to the Australian station at Sydney ; but, owing to its compar: 
tively low power. the latter cannot reply to Hawaii. 


New Zealand.—The annual report of the Post and Tei- 
yraph Department states that improved methods of detecting wir 
less signals were introduced at Awarua, Wellington, and Auckia: . 
a few months ago, and apparatus for the other stations will shortly v 
broughtintouse. The resultsobtained at Awarua, where the appars::: 
has been extensively experimented with, have been particular: 
gratifying. Signals of readable strength have come in fn- 
American, Asiatic, and European stations. The use of this dete 
ing apparatus with a particular com\ination of receiving cims: 
has demonstrated that daylight signals from stations using t} 
ordinary wave-lengths can be rendered plainly audible. which t 
the ordinary methods and the use of the crystal detector could =: 
be heard. Time signals have been transmitted from the Observat«:~ 
clock, Wellington, to Tahiti, the distance covered being 2. 
nautical miles. The laying of an extra cable connecting tè | 
North and South Islands has been completed by the Eaxer 
Extension Cable Co. E 


Russia. —An All-Russian Radio-Telegraphic Congms : 
to be inaugurated &t Petrograd on December 9th. " 


Storm Damage.—On Saturday last the metropolis w: 
swept by a hurricane, which continued for several hours w: 
great violence. Similar stormy weather was experienced - 
most parts of the country... The gale caused very little interp. 
to telegraphic and telephonic, communication within the nei. 
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polis, although lines in the country were damaged. In the 
Rotherham district a fierce gale of wind and rain attained a 
velocity of 60 miles an hour. Telegraph and telephone wires were 
broken in all directions, causing a dislocation of business.— Daily 
Telegraph. 


CONTRACTS OPEN AND CLOSED 


OPEN. ; 
Ashton-under-Lyne.—December 5th. Engine slack for 


a Committee. Borough Electrical Engineer, Wellington 
toad. . 


Australia, — PERTH.— December Sth and 12th. 
master General’s Department. Telegraph and telephone instru- 
ments and parts, battery material and telephone switchboards, 
parts, &c. See “Official Notices,” November Itth. 

ADELAIDE.- -December 12th. P.M.G.’3 Department. Telephone 
material, Schedules 478 to 452. See “Official Notices ` November 
2rd. - 

SYDNEY.--In the near future the Deputy Postmaster-General will 
be inviting tenders for certain telephone and switchboard parts. 
Some particulars can be consulted at the Department of Commercial 
Intelligence, 73, Basinghall Street. London. E.C. 2. 

Carlisle—December 4th. Electricity Department. One 
1500/20U00-KW. turbo-alternator and one surface condensing plant. 
see “Official Notices,“ November 16th, 

Leeds.— December 4th. Electricity Department. 6,000- 
K W. turbo-algernator and condensing plant. See“ Official Notices ™ 
to-day. 

London.— H.M. Office of Works. December 6th. Twelve 
months’ supply of electric wire and cable; three months’ supply 
of electric bell fittings. See “ Official Notices" to-day. 

Manchester.— December 12th. Three fan draught cool- 
ing towers at the Stuart Street station, for the Electricity Com- 
mittee. See “Official Notices,’ November 16th. 

Rosario. — February 23rd, 1918 Municipality. Estab- 
lishment of telephone service within the municipal radius. 
Conditions on application. r 
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CLOSED. 


Bury (Lancs.) —B.G. Electric motor for hot water supply : 
Veritys, Ltd. 


Glasgow.— Recommended tenders :— 

Electricity Department. -Bruce Peebles & Co., Ltd., two 59)-Kw. rotary 
converters for consumers’ premises, at £2,200 each, plus £55 for spares. 

British Thomson-Houston Co, Ltd., three 1,000-KW, rotary converters for 
the generating stations, at £4768 cach. 

Tramways.—Cable, Liverpool Flectric Cable Co., Ltd. ; General Flectric 
Cable Co., Ltd. 

Trolley cord.-~Joseph Cookson, Ltd. 

Rotary convertec.---Gritish Westinghouse Co., Lid. 

Galvanised steel wire.—-Whiteeross Co., Ltd. 

Cleansing Department.— Electrical materinl.—Woodward & Co. 


Grimsby.— Town Council. Accepted tender: Crompton 
and Oo., Ltd.. at £152, motor-generator and switchgear for charging 
electric vehicle batteries. 


FORTHCOMING EVENTS. 


Junior luastitution of Engineers.— Friday, November 3th. At 8 p.m. At 
34, Victoria Street, S.W. Paper on © Drawing Office in Relation to other 

es Departments,” by Mr. E. D. Roberts. , 

Lastitaution of Muaicipal and County Engineers.. lriday, November 80th, 
At5pm. AtBuarlington Hous2, Piceaditly, W. Discussion on tha ‘Supply 
of Power or Fuel to Vehicles on Pnoblic Highways.” 


Anstitution of Mechaaicai Engineers.—Friday, November 30th. At 6 p.m. 
At the Institution of Civil Engineers, Great George Street, S.W. The 
Thomas Hawksley ‘* Lecture on Heat Engines, by Capt. H. Riall Sankey, 
C.B., R.E. i 


Salford Technical and Engineering Association. —Saturday, December Ist. 
Visit Manchester Corporation Hydraulic Pumping Station. At7 p.m. At 
the Royal Institute. Annual Meeting. 

London Association of Foremen Engineers,—December lst. At 7 p.m. 
At Cannon Street Hotel. Annual meeting. . 

Royal lostitution of Great Britaia.—Monday, December 3rd. At 5 p.m. 
At Albemarle Street, Piccadilly, W.1. General monthly meeting. 

Royal Society of Arts. Monday, December 8rd. At 4.30 pan. At John 
Street, Adelphi, W.C. Cantor Lacture, by Prof. H.C. H. Carpenter, on 
“ Progress in the Metallurgy of Copper." Lecture I. 

ednesday, December 5th. At 4.30 pau. Inang.iral Trueman Wood 
Lecture, by Sir Dugald Clerk, F.R.S. 

society of Eagineers.— Monday, December 3rd. Atip.m. Atthe Geological 
Institute, Buriington House, Piccadilly, W.  Leeture on “High-speed 
Railways after the War,” by Mr. Chalmers Kearney. Tickets (free) from 
the Secretary, 17, Victoria Street, S.W. 1. 

gnstitution of Civil En ineers.— Tuesday, December 4th. At 5.30 p.m. At 
Great George Street, S.W. Paper on “Recent Developments in By-Product 
Coking," by Mr. G. B. Walker. 

Association of Supervising Electricians.—Tuesday, December 4th. At 
7.16 p.m. At St. Bride’s Institute. Paper on “Transformers,” 

gnstitution of Electrical Engineers —Thursday, December 6th. -At 6 p.m, 
At the Institution of Civil Engineers, Great George Street, S.W. Paper on 
“ Electrical Cooking as applied to Large Kitchens,” by Mr. W. A. Gillott. 

(Birmingham Local Section).— Wednesday, December th. At 7 p.m. 
At the University, Edmund Street. Paper on “Gas Firing Boilers,” by 
Mr. T. M. Hunter. 

Greanock Electrical Society.—Thursday, December 6th. At 7.45 p.m. 
At 32, West Stewart Street. Paper on ‘Wireless Installation,” by 
Mr. G. Reid. 

Che nical Society.—Thursday, December 6th. At 8 p.m. At Burlington 

House, Pic oe WwW. ecture on “The Relation between Chemical 

| Constitution and Physiological Action," by Dr. F. L. Pyman. 


Post- | 


NOTES. 


Corrections.—Owing to an obvious slip in connection 
with the final proofs of our leading article last week, a slight 
confusion occurred on page 482; linea 48 to 50 in the first column 
should have been deleted. In line 55 for “as” read “a.” 


An Institution of Electricity Supply Engineers.—We 
have received a copy of the following letter, which explains 
itself :— 


H. W. Healy, Esq., 
Battersea Borough Council Electricity Works, 
Battersea. 


INSTITUTION OF ELECTRICITY SUPPLY ENGINEERS. 

Dear Sir.—The result of the meeting held at the Hammersmith 
electricity works. on November Sth, proved such interesting read- 
ing and potential of such far-reaching results that a meeting of 
the whole of the assistant technical officers of the Sunderland 
Corporation electricity department was convened yesterday to 
discuss the report published in the current Press. 

Whilst admitting that the scheme is as yet in a state of flux. 
nevertheless the broad ideals aimed at in the prospective institu- 
tion, together with the responsible character of the Provisional 
Committee elected to consider the constitution of the same, 
received the unanimous approval of our meeting, and the under- 
sined were delegated to forward you this letter in sympathetic 
suppo:t. 

The reasons animating the electricity supply engineers in the 
metropolis exist in equal degree throughout the provinces, and 
we have. therefore, forwarded a copy of this letter to the technical 
Press, in the hope that all the provincial undertakings, both 


‘municipal and compahy, will follow our example and send along 


to you an expression of their sympathy with, and approval of, the 
movement, in time to be submitted at the general meeting to be 
held in London in due course. . 

The start made in London has been so auspicious that we look to 
the rest of the provinces to fall in line voluntarily and without 
delay, as the fundamental success of the prospective institution 
depends entirely on its membership being of a national 
character. ; 

We hope in the near future to convene a general meeting on the 
North-East Coast of all the senior electricity supply engineers 
between the Tyne and Tees, with the object of furthering the 
movement in this part of the country. and trust this intention will 
be of assistance to the Provisional Committee. 


S. R. WINDLE. J. W. TOWNLEY. 
WILFRED YORKE. B. J. R. BUSHNELL. 


Sunderland. Norember 27th, 1917. 


National Insurance (Part I1) (Munition Workers) 
Act, 1916.—The following is a further decision of the Umpire :— 

2393 X. Workmen engaged wholly or mainly in the manu- 
facture of metal signs for advertising purposes. 

Notice is given that the Umpire has received application for 
decision as to whether contributions are payable or not in respect 
of the following class of persons :— 

502. Workmen engaged in making vas bara for motor-cars. 

The Umpire proposes to give his decision on the above appli- 
cation on or after December loth, 1917, and representations should 
be made before the 7th. 


Colliery Signalling Patents.—A decision hag just been 
given by the Chief Examiner of Patents in connection with a patent 
application of the Sterling Telephone and Electric Co.. Ltd.. and 
others. for signal cancelling apparatus (No. 105.659. dated May 3 Ist. 
1916), which had been opposed by the Automatic Telepncne Manu- 
facturing Co.. Ltd.. on the grounds of their prior British Patent 
No. 18.780, of 1914, and unfairness and inadequacy of descript on. 

At the hearing on November ‘th, Mr. Courtney Terrell appeared 
as counsel for the opponents, and Mr. H. W. K. Jennings, 
of Messrs. W. P. Thompson & Co., of London, as patent agent for 
the applicants. In opening the case, Mr. Jennings explained 
clearly the distinctive features and advantages of the Sterling 
system, and contended thet the applicants’ specification fairly 
defined the exa>t scope of their invention. 

Mr. Terrell maintained that the applicants’ invention was claimed 
in the opponents’ Claim 5. 

The Chief Examiner decided that neither of the relays described 
and claimed by the applicants had functions similar to the 
opponents’ first relay: further, that applicants’ invention did not. 


fall within the opponents’ Claim 5; and. finally, that the appli- 


cants’ specification was perfectly fair, and gave sufficient notice to 
the public as to the prior art. 
The opposition was accordingly dismissed. with costs. 


Australian Electric Steel—The first plant of the 
Australian Electric Steel, Ltd., is situated at Alexandria, Sydney, 
and is equipped with a 2-ton Electro-metals two-phase furnace, 
supplied from the 5,000-volt three-phase circuits of the City 
Council through Scott-connected transformers. This plant has 
been in operation about eight months, and its output is principally 
castings low in carbon, and special alloy steel castings for mining 
and electrical work ; the charge is common steel scrap and pig-iron. 
The success already achieved has been such that the company has 
already commenced the erection of a similar plant in Western 
Australia. Mr. J. M. Deschamps is-the managing director, and 
Mr. T. D. Robertson (M.M., Sheffield) the» metallurgist to tke 
company.— Commonwealth Engineer, Vol. V, Nox 2, 
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Reconstruction and Trade Policy—In Parliament, last 
week, Mr. George Terrell asked the Minister of Reconstruction 
whether, in connection with his work of reconstruction of British 
trade. he was proceeding on the basis that after the war British 


manufacturers would be protected by a tariff against foreign im-- 


ports, or on the basis of free trade. In reply. Dr. Addison intimated 
that the question of the fiscal policy after the war was being con- 
s‘dered by Lord Baifour’s Committee on Commercial and Industrial 
Policy. 


A Ministry of Health.—At a-conference called by the 
Council of the Faculty of Insurance. on Saturday. Dr. Addison said 
the Insurance Act had demonstrated to the public that ill-health 
was very expensive. As Minister of Reconstruction it fell to his 
lot to do what he could to try to arrive at an arrangement for 
dealing with health matters which would be workable. compre- 
hensive, and practical, and to bring into it, as far as possible by 
agreement. the various parties concerned in the preservation of the 
public health. At the Ministry of Munitions he set up, a Committee 
to investigate health matters. It made some interesting discoveries. 
A set of women turning aluminium fuse tops were working 66 
hours a week. Take their hourly output as 100. Then these same 
women worked a period of weeksot 54'8 hours. The hourly output was 
134. They worked a period of weeks of 156 houra. and the output was 
158. It paid that factory to employ these women ouly #5 hours a 
week. Similarly. there was a set of boys working 72 hours a week 
boring topcaps. Taking their output at 100 per hour, their hourly 
output, when they worked 54 hours a week. was 117. and when 
they worked 53 hours 119. A reduction of hours from 58 to 51 of 
men engaged on heavy work increased their hourly output from 
100 to 139. One of the vital matters after the war was to increase 
the productive power of the nation, and investigations of that 
kind were of a singularly important and fundamental character. 
Above all things. accurate information was needed, and he was 
going to try to vet it. The first thing to do was to get a central 
health authority, but he did not anticipate that anybody nowadays 
with the experience of war control would want everything to be 
done by a Department in Whitehall. They must look forward to a 
great measure of decentralisation. He had been charged to get 


into tonch with the interested people and to formulate a plan.— 
Morning Post. ‘ 

Electrometallic Effects Across Very Thin Insulating 
Sheets.— Monsieur Branly, in continuation of his important com- 
“munication to the Paris Academy of Sciences. has studied the uni- 
polar conductivity of certain couples —e.y.. walena-platinum wire 
or galena-copper wire. These couples. under suitably regulated 
contact pressure. allow the current to pass in one direction but not 
in the other. A similar unipolar conductivity is observed with a 
sheet of mica interposed between two metallic disks of different 
substances, specially selected. It is not, however, only in the uni- 
polar conductivity that the nature of the metals embodied in a 
mica condenser plays an important róle. This feature is also evident 
in simple conductivity experiments, where certain associations of 
metals are found to be more advantageous for ensuring the con- 
ductivity of the mica. Two metallic surfaces placed opposite each 
other exercise a specific external intluence across the intermediate 
medium by the action of a low E.M.F. at distances which are sutti- 
ciently great to be measured directly. 


Science and the Civil Service.—Tlic Committee on the 
Neglect of Science has issued a pamphlet dealing with the Report 
of the Committee appointed by H.M. Treasury to consider and 
report upon the scheme of examination for Class I of the Civil 
Service. Tlte Civil Service Committee has recommended that there 
should be two examinations—one a qualifying examination to be 
taken by all candidates, and the other a competitive examination ; 
but no snbjects are made compuisory, so that no necessity is put 
upon the headmasters of the great Public Schools to give any more 
attention to science than has hitherto been the case. : 

The recommendations of the Committee stop short after securing 

‘equal opportunity © for all subjects. With regard to the 
Natural Sciences, the Report expressly statea that the Committee 
deelines the responsibility of making education in them a necessity. 
The scheme gives the equal opportunity: “the schools and 
Uuiversities must do the rest. The difficulty remains as 
before—-namely, that the achools and Universities are, to a large 
extent, in the hands of teachers of the Classics. In the great 
Public Schools the headmasters are, without exception, “ Classics,” 
the Natural Sciences are treated with neglect, and „their im- 
portance as an essential and dominant part of sound education is 
ignored. 

The object of the Committee on the Neglect of Science was, and 
rtill remains, to obtain from the Civil Service Commissioners such 
a scheme of examination as would compel the managers of the 
great Public Schools to adopt a more intelligent scheme of educa- 
tion. The Commissioners are the only body in existence which can 
put pressure on the great schools and Universities. Very naturally 
—but not courageously or patriotically--the Civil Service Com- 
mittee refuses this responsibility. *“ Permissive legislation “ isg 
the limit of its courage. So it has been in former times in regard 
to measures for securing the public health. elementary education, 
ahdeven national defence. Buteventually legislation in these matters 
has taken a compulsory form: and so it must, without further 
delay, in regard to education. It is simply absurd, says Sir E. Ray 
Lankester. to allow “the great schools and the old Universities 
to administer great national funds so as to maintain the vested in- 
terests of a schoolmaster-class, ignorant of, and therefore hostile 
to, the most important national interests—the education of our 
best sons in the knowledge of Nature, 


The “Guarantee of Work Scheme" of the E.Ca— 
By the courtesy of Mr. H. Marryat, Editor of the Flectrival (m. 
tractor, who has kindly sent us advance proofs of the forthcoming 
issue of that journal, we are enabled to announce that this 
important scheme has now been definitely adopted by the Elec. 
trical Contractors’ Association, after overcoming strenuous opposi- 
tion. The scheme is set out in the Articles of N.E.C.T.A., Ltd. a 
company formed by the Association for the express purpore of 
putting the scheme into practice without infringement ot the 
Charter of Incorporation Of the E.C.A. 

Our contemporary says :—The Council. confirming jts adoption 
of the scheme, made the date of its being given effect subject to 
the calling of special meetinys of sections and branches opposing. 
at which members of the Council were to be given an opportunity 
of speaking on the subject. A series of such meetings has been 
held. and unanimous votes of approval were recorded in every 
instance, the unanimous acceptance of the scheme by the Northera 
Section meeting at Leeds on Saturday, November 3rd. being the 
final act required to justify the Council in proceeding immediatels 
to put the scheme in operation. 

The reason that so much discussion and delay has occurred in 
carrying out this admirable piece of constructive policy is that th 
proposal is unique in character, and, like the Daylight Saving Bit. 
its advantages are far from obvious at the first reading. Tt- 
wivantaves to the individual member are indirect and ultimat-. 
whereas many seeming disadvantages are ready to be picked frou. 
the surface. Considerable discussion and explanation has be 
necessary before members generally could be expected to see the 
Guarantee of Work Scheme in its broader aspect. not as a ment- 
of immediate profit to individuals, but as an effective lever to rx 
the status of the whole contracting trade. 

In simple terms the scheme, which is set out in @etail in th- 
Articles of N.E.C.T.A., Ltd., provides that on and after a date whic: 
will be decided during the next few weeks, the Association as a 
whole will guarantee that the work of each of its members sha.: 
be in accordance with the standard requirements laid down in tt. 
Wiring Rules of the Institution of Electrical Engineers, and thst 
the Association will back its guarantee with its purse. Certain 
exceptions and limiting conditions are imposed, and ample power 
are taken for inspection both during erection and after completiv: 
of our members’ work. 

The adoption of the scheme means that henceforward no mar 
who desires to do bad work can find a place within the rank: ù 
our Association, that the E.C.A. stands definitely and finally fer 
good work, and that those members of the I.M.E.A.. who. after 
subscribing to the I.E.E. Rules, persistently encourage slip-se-ke 
tubing and other infringements of the rules, will find themse.(+- 
being left behind in the path of progress. 

[We congratulate the Association on this highly ratisfacters 
achievement. the result of five years’ strenuous labour on the pa” 
of the Council, which will immensely strenythen the Associat.: 
and increrse its prestige.--Eps. E.ec. Rev.] 


Gas-bag Motor-cars.—Owners of motor vehicles whi |. 
the Petrol Committee has refused to license have eagerly seiz-i 
upon the vas-bay as an alternative. and enormous numbers of can 
are being converted to gas. As this wark is employing men wh -- 
services are urgently required for essential war work. says 4 
Times. it is highly probable that the use of gas in such cases w: 
he prohibited. 


A Manchurian Electric Locomotive for Mines.—H.\. 
Consul at Dairen (Mr. H. G. Parlett) has forwarded a copy of :r 
specification of an electric locomotive which has recently t»-- 
built at the South Manchuria Railway Co.'s works at Shakako. t:: 
the use of the Fushun mines. It was proposed to build seven ot. e 
locomotives of a similar character by the middle of November, | 
is understood that this is the first attempt to build this kin! - 
locomotive in Manchuria, supplies having hitherto been obts':- 
from Germany or the United States of America. British fi- - 
interested may consult the specification at the Departme..t 
Commercial Intelligence in London. 


Electrical Rain-Making in Australiaa—At the ʻi 
meeting of the Rain Precipitation Investigation Committee. t. 
on October 3rd, the Committee placed on record the fact that: 
information whatever had been submitted for the consideratic:. ° 
the members which justified the claim that any advance had ~’ 
made in Australia in the direction of causing, or increasing, rainis 
The Committee was appointed by the Premier towards the er: ' 
the year 1915 to investigate certain claims of Mr. Balsilii : 
conection with rain-making by electricity. — Sydrey is 
Telegraph, 

The Minister of Works and Railways has agreed to a pract 
trial of the, Balsillie rain -stimulating device at Hopetoun. in :' 
Mallee. At this centre there are complete rainfall data extend: 
over many years. enabling a reliable comparison to be m.: 
Experiments “with the device are being continued at Wynbrin:. 
the route of the Trans-Continental Railway.— Wel hourne Ase. 


Steady Arcs for Bioscopes.—lIn order to retain the: 
in focus, the negative carbon of a bioscope arc is often mad: 
rmaller section than the positive. and to maintain its conduc: i 
it is copper plated. The copper has a tendency to collect in nmo ~ 
beads on the tip of the carbon, which splutter when the are tow 
them, causing undesirable flickering and projecting molten w=.. 
on the lens, to which it adheres firmly. The formation of :}-- 
beads can be entirely prevented by a nickel coating over the can 
sheath. This device has been patented by Mr. B. Perris. of Ls 
wood, Ohio, U.S.A. (U.S. Patent No, 1,241 740), —Klectrieal W- 
Vol, LXX| Noi 19; 
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Fatalities —On November 20th, an inquest was held at 
ittleborough with reference to the death of Thos. Rayner 
36), a machine cutter at the Grove Wiring Co.'s works. By a 
hort-circuiting of the motor and a connecting wire to a fixture on 
he machine, the cutting machine at which Rayner was working 
n the previous Saturday became alive. His assistant. J. T. 
‘aylor, said that deceased, who had gone to the lever. was clinging to 
he guard round the main driving strap, and looked as though he 
vere in a fit or seizure. He was gripped to the guard, and his face 
vas discoloured and contorted. Then he was suddenly twisted off, 
nd fellon the floor. All the place round the motor seemed charged. 
fedical evidence showed that dec2ased had died from shock. 

J. E. Russell, the electrician in charge at night, described the 
tting quite recently of an electric fan to carry the dust off the 
nachine in question. It was done under the direction of the chief 
lectrician and himself. The machine was driven by steam, The 
-H.P. motor which drove the fan was a few yards away. The 
ust was carried up a 12-in. pipe. From the motor to the pipe ran 
, piece of wire a twentieth -of an inch in thickness, and the pipe 
vas metallically connected with the machine. The wire was used 
o steady or stay the pipe, and did not strike him as being 
angerous, though they had seen that that was the means by which 
he machine became electrified. He never drew the attention of a 
ew man to it. He had changed his opinion now.. It was obvious 
rom the condition of the cover over the motor leads that elec- 
ricity had been passing into the cover. This leakage had made 
he whole motor frame alive, and the current then passed 
long the small stiffening wire to the fan pipe, and so made the 
vhole metal part of the machine alive, and anyone touching the 
nachine and standing on the concrete floor would have the full 
orce of the shock. There was no earth wire on this motor, 
hough there were on all the others. After the accident the wire was 
ed hot. One of the terminals had jumped, and the electricity had 
scaped into the motor frame. 

The Coroner said it was a grave mistake to connect the wire with 
he motor when it could quite as easily have been fixed to the wall, 
nd it was a grave error that the motor had not been properly 
arthed, but he thought the jury would find there was no 
riminal neglect. A verdict of “ Accidental death `“ was returned. 


A Goods Clearing House for Railways.—Sir Albert 
tanley, President of the Board of Trade, on November 24th, 
eceived an influential deputation urging the need for reform of 
he railway system, particularly in the collection and distribution 
t merchandise. Mr. A. W. Gattie explained the system proposed 
or the collection and distribution of goods, and asked the Presi- 
ent to appoint a Committee of Inquiry vested with full powers to 
arry out a thorough investigation of the scheme. Sir Albert 
tanley gave a lengthy and sypmpathetic hearing to the 
eputation. 


Wages in Metropolitan Electricity Works.—The Town 
Jerk of Hammersmith has sentout acircular-letter stating that from 
ime to time the question of rates of waves paid to different grades 
nyaged in the Council's electricity undertaking has been brought 
efore the appropriate Committee of his Council. sometimes upon an 
pplication of the men concerned. and at other times upon a repre- 
entation by one or other of the Unions claiming to represent the 
ifferent sections of men. His Committee has felt a certain amount 
f difficulty in dealing with such applications in a proper manner, 
wing ta the uncertainty of the effect which any action which it 
night take might have upon the position. of other generating 
tations. In the cases of applications brought forward by societies 
laiming to represent certain classes of men, the difficulty has been 
omplicated by the uncertainty as to how far such societies are 
epresentative of the classes of men concerned. .In these circum- 
tances, the Committee expresses a general ayreement with a pro- 
osal that, if possible, there should be a Federation of Electrical 
upply Authorities in London and Greater London, whose par- 
icular function it would be to consider, from a federation point of 
lew, the rates of salary and wages paid to persons engaged in the 
eneration and distribution of electricity. Should such an organ- 
sation be formed, it would become a natural medium for the dis- 
ussion of work and rates of pay amongst the persons affected, 
rhether such discussion was with the sanction of the men direct or 
rith some society recognised as representing the men. Other 
ouncils are asked if they are prepared to assent to the suggestion, 
r if they think the matter is one which should be discussed at a 
1eeting of representatives of electricity undertakings. 

Hackney Borough Council has also sent out a circular to the effect 
hat. itg Committee has had under consideration a communication 
rofn -Sir George Askwith, dated September 17th, enclosing a 
1emorandum as to a conference, which was held on September 6th, 
n the question of working conditions and rates of pay in the power 
tations of London. The Electricity Committee is of opinion that the 
everal authorities owning electrical undertakings in the metro- 
olis, before binding themselves to form a body to deal with 
yorking conditions and rates of pay, should meet in conference 
vith a view to deciding whether the principle suggested in Sir 
reorge Askwith’s communication would be acceptable, or other- 
vise. Councils are asked to appoint delegates to the last-mentioned 
onterence. 

Hackney Electricity Committee reports that the Wages Con- 
erence of Municipal Authorities in Greater London owning elec- 
ricity undertakings has held its first meeting; many of the 
uthorities have appointed delegates, and officers have been 
ppointed in connection with the Conference. On the Executive 
‘ommittee all members have voting power, but in the Conference 
he vote is to be by undertakings. 

On the 6th inst. the Conference passed the following resolu- 


tion :—‘‘ This Conference recommends the adoption of the award of 
15s. increase on the pre-war wage to all employés affected by the 
awards of the Committee on Production and to the technical staff, 
to date from September Ist, and such 15s. to be inclusive of any 
increase granted since August, 1914, as war bonus or war 
wages.” 
The Committee recommends that the chairman and ex-chairman 
for the time being of the Electricity Committee, together with the 
borough electrical engineer, be appointed to act as delegates q 
behalf of the Borough Council at the Wages Conference, wit 
authority to treat with emplovés' representatives as to the question 
of securing uniformity of wages and working conditions of men 
engaged in electricity undertakings. i 


Jacks for Tramcar Accidents. —At an inquest at New- 
castle-on-Tyne, on the 26th inst., on a child who had been killed 
by a tramear, it was stated'that the child was under the car when 
it was pulled up after the accident. and being beyond the motor- 
case, could not be got at through the trapdoors inside. It was 
about half an hour before a breakdown gang got to the scene of 
the accident. Coroner Appleby said that was not the first accident 
of the kind. and people were under the impression that if jacks 
were carried on the cars, they would be sufficient to lift the 
vehicles. A tramcar inspector said that if jacks could be carried, it 
would be necessary to have meu who understood the work to use 
them. or they might tilt the’car over. Mr. E. Hatton, general 
manager of the tramways, said the question of using jacks was 
not new in the city, and had been discussed in other towns. He 
had had inquiries from other tramway systems as to the methods 
adopted in cases of accidents of that kind. What they did was to 
communicate with the nearest depot, and the men turned out 
with what jacks they had. The Haymarket depot also was 
informed, and the wagon, which was supplied with all kinds of 
appliances. and was always in readiness, was sent out to the scene 
of the accident. In that particular case, the Byker men turned 
out with -ton jacks, which lifted the car (which weighed 
11 tons) some 12 in. That was not sufficient, and from the break- 
down van they obtained larger -jacks, which could not be carried 
onatramear. It was not a question of money that affected the 
fitting of jacks on cars, but the suitability of the machinery to do 
the work. He could not see at the present time any better method 
of dealing with those accidents, but if a more expeditious method 
could be devised it certainly would be adopted. In cases of acci- 
dents on steep inclines, the lifting had to be carried out by persons 
possessing engineering knowledge. The verdict was one of ` Acci- 
dental death,” and no blame was attached to the driver. 


Electric-Light Switching.—From Messrs. A. P. Lundberg 
and Sons, 477-489. Liverpool Road. London, N.7, we have received a 
copy of a new preliminary-grade examination paper on this 
subject. We ure informed that anyone can obtain a copy on 
application, together with other particulars regarding these free 
home examinations. The paper itself includes a set of rules for the’ 
guidance of examinees, and the new set of 11 questions shows no 
falling-off in practical and interesting points. Up to June last, 
637 examinees had gained the preliminary-yrade certificate, mot to 
mention those holding intermediate and advanced certificates. | 


Appointments Vacant.—Testing assistant (458.) and 
shift engineer (40s. +), for the Islington B.C. electricity department ; 
junior shift engineer (£156) for the Corporation of Leicester 
tramways and elcctricity department ; engine attendant (60s. to 
70s.+), temporary sub-station attendant (30s. to 10s.+) for the 
L.C.C. tramways department ; assistant draughtsman for Edmund- 
son's Electricity Corporation ; meter superintendent (£160 +), 
engineer in charge (£175 +) for the Hammersmith B.C. elec- 
tricity department. See our advertisement payes to-day. , 


New South Wales Labour Troubles.—The latest mail 


advices from Sydney indicate that the strike is over. The New 
South Wales Government is working 15 collieries, which should 
to-day be raising 7,000 tons per day; in the middle of September 
there was a reserve stock of 200,000 tons of coal. The majority of 
the mines are being worked at a fixed price per ton, the Govern- 
ment paying the cost of railway fares and the camp expenses of 
the loyal volunteers. Encamped at the Sydney Cricket Ground 
and Taronga Park are 6.000 country volunteers, who practically 
monopolise the wharf lgbour. A new Union of Waterside 
Workers has been formed, having as a basis a minimum weekly 
wage, instead of payment by the hour as at present. Up to the 
end of September, applications for new registration were received 
from eight newly-organised Unions by the N.S.W. Government. 


Localising Metal in the Human Body.—Dr. F. H. 
Hackett and Mr. J. W. Greenwood, electrical engineer, both of 
Halifax, have invented and patented an instrument known as the 
‘‘metalocophone,” on the telephone principle. for the localisation 
of shrapnel or other metal in the human body. A searcher is 


' moved over the patients body, and on its approaching metal in 


the body a humming noise is heard by the operator in a receiver. 
An incision in the flesh is followed by the insertion of a probe. 
which. by the same method of sound, guides the operator to the 
position of the metal. It is further claimed that the appliance 
also indicates whether the metal is magnetic, in which case it 
can be extracted by an electromagnet. The instrument weighs 4 lb 


Stealing Tramcar Lamps.—During the past few days 
no fewer than a score of boys have been before the Liverpool 
Stipendiary charged with stealing electric glow Jamps from the 
rear of tramears. A birching has been the usual penalty inflicted. 
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Volunteer Notes.—CountTy or [LONDON VOLUNTEER 
ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street, 
Oxford Street, W. 1. 


Orders for the week, by Lfeut.-Colonel C.B. Clay, V.D., commanding :— 
Officer for the Week.—Second Lieut. H. G. Golding. 
Nert for Duty —Second Lieut. P. Bowden, 
Drilla.—Week ending Saturday, December Rth, 1917 :— 
Monday.—No. 8 Company, Left Half. Recruits, signalling, 6.80. 
Tuesday.—Physical drill and bayonet exercise, 7.30. 
Wednesday. No. 1 Company, 6.30. 
Thursday.—No. 2 Company, 6; signalling, ambulance, 6.30. 
‘Friday.—No. 8 Company, Right Half. Recruits, 6.30. 
Musketry.—Belvedere Road, Tuesday, Wednesday, and Thursday, 5.30 to 7. 
The Medical Officer will attend for examination of recruits, &c., on Thurs- 
day, at 6.30. 
(By order) MACLEOD YEARSLEY, Capt. and Adjutant. 


Institution and Lecture Notes.—Physical Society of 
London.—At the meeting held on November “th. the President, 
Prof. C. V. Boys, E.R.S., referred briefly to the great loss which the 
Society had sustained since the last meeting in the death of its 
treasurer. Mr. W. Duddell, F.R.S. A paper “On the Thermo- 
Electric Properties of Fused Metals,” by Messrs. C. R. Darling and 
A. W. Grace. was read by the former. In a previous paper the 
authors described experiments with bismuth, the apparatus then 
used only being capable of furnishing readings up to 560° C. 
Methods have now been devised by which the metals examined may 
be heated in the tube of an electric furnace. and observations made 
up to the temperature limit of the furnace. The metals experi- 
mented with were lead, tin and antimony up to 1.000° C., and- zinc 
and cadmium up to temperatures approaching the boiling point. 
No change in thermoelectric properties was noticed at fusion, 
except in the case of antimony, which, like bismuth, shows an 
abrupt bend in the E.M.F. temperature curve at the melting point. 
632° C. This exceptional behaviour of antimony and bismuth is 
in keeping with the anomalous properties of these metals, both of 
which expand on solidification; and it is suggested that an 
allotropic change occurs at fusion in these metals. In the case 
of lead, which is used as the reference metal in thermoelectric 
diagrams, it is shown that extrapolation of lines in the diagram 
beyond 300° led to serious errors, and that although at low tem- 
peratures the E.M.F. temperature curves are approximate parabolas, 
the departure from this shape above 300° is so marked as to render 
thermoelectric diagrams of little value. 

In the discussion. Mr. Whipple said that this work opened up 
certain possibilities of commercial importance, as it appeared that 
information could be obtained of the thermoelectric properties 


which a particular alloy would have while it was still in the - 


molten state. It would thus be possible, by adding one or other 
of the constituents as required, to obtain an alloy with any pre- 
scribed thermoelectric properties. At present the alloy had to be 
allowed to cool, and a wire of it drawn and tested. If it were not 
right, it had to be melted up again and its constitution altered, 
which was a troublesome method. Northrup had suggested a tin- 

raphite thermometer for high temperatures up to about 1,700° C., 
É the same lines as the ordinary mercury-in-ylass thermometers. 
The tin expanding along the stem of the thermometer moved an 
index wire, by which the temperature was indicated. 

Institute of Metals.—The Hon. Sir Charles Parsons is to give 
the annual May Lecture before the Institute next spring. and will 
deal with the subject of the formation of diamonds. For over 
30 years he has been experimenting upon the production of arti- 
ficial diamonds, and an account of his researches cannot fail to be 
of the greatest interest. A ballot for the election of members of 
the Institute is due to take place on December 12th. Forms of 
application for membership can be obtained from Mr. G. Shaw 
Scott, M Sce., Secretary and Editor. 34, Victoria Street. Westminster, 
S.W. 1. The present year has witnessed a remarkable growth in 
the Institute's membership—-from 660 to over 860). 

Keighley Association of Engineers.—Lecturing last week on 
-= Our.Sources of Energy and Some Possibilities in Connection with 
their Fuller Utilisation,” Prof. Watkinson, of Liverpool University, 
-alluded to the danger of our present method of drawing upon our 
reserves of coal and oil. Sixty-five million tons of low-grade fuel, 
he said, was being wasted annually under present methods, but 
could be utilized by a proper scheme of electrical distribution, in 
which form, with a concentration of plants in the neighbourhood 
of coal fields, very great economy could be effected. By-products 
could be procured, and from the coal burnt at the present time we 
ought to.be able to get 200 million tons of tar, from which could 
be got about 8 million tons of tar oif for engine uses and oil 
traction or shipping. If the coal. also, were properly yasified, 


benzol and ammonia, and sulphate of ammonia for manure, would ` 
be procured in great quantity. The Professor insisted that the dis- 
tribution under such scheme would have to be taken in hand by 


the Government. and trunk lines of 70,000 to 100,000 volts should 
be laid down, these trunks being tapped by the municipalities, who 
would further distribute the energy. Under present conditions we 
could look for very little further fuel economy. 

Chadwick Public Lectures, Leicester.—The second of the Chad- 
wick Lectures at Leicester Museum. on “ Electricity and National 
Welfare,” was given by Prof. H. T. Davidge on November 24th, 
the title being ‘ Electricity and Increased Food Production.” 
After dealing with the heat values of various foods and the con- 
nection between the calorie and mechanical work, the problem was 
approached of the necessity for increasing plant growth by electric 
action. The case of “ Electroculture"’ was first taken. and various 
methods were explained. Statistics were given indicating that 
great incre.ses might be possible in this way, but the lecturer in- 
dicated that further accurate quantitative research work was 
necessary before hard and fast rules could be formulated. Next 
was shown the importance of nitrogey in the growth of wheat, 


-~ Chairman for the 13th year in succession, thus 


and how necessary it was to give a large supply of this element in 
a form which the plant could assimilate. The fixation of atmos- 
pheric nitrogen was explained, and statistics were given showing 
the growth of the industry. The importance of cheap power was 
emphasised, and it was made clear that a load of the necesaary 
kind was admirable to level up the “ load factor” of large power 
stations near coal and water. Lastly, under a scheme of high- 
pressure electric-supply networks extending over large tracta oi 
the country, it was shown that the farmer of the future could tap 
cheap power for all farm purposes, including ‘haulage transport, 
and much was to be hoped for from such systems of supply. 


A Reliable Machine.—The aeroplane used by the airman 
who journeyed from England and dropped bombs’ round Constanti- 
nople, last July, was a Handley Page, of British manufacture. 
T.e magneto aleo was British, made by members of the British 
Izu.tion Apparatus Association. 


` 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry. 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—On Noveml«r 
9th Mr. H. Farapay Proctor celebrated his 25th year of wr 
vice with the Bristol Corporation as engineer and gener. 
manager to the electricity department. l 

The Bispham (Blackpool) U.D.C. has increased the salar 
of the electrical engineer from £140 to £200, and that o 
the assistant electrical engineer from £130 to £150 per yea. 

The Fleetwood U.D.C. recently advertised for an assistant 
electrical engineer at £150 a year, rising’ to £175. Sixty-cr 
applications were received. The appointment has not s+ 
been made. - - 

The salary of Mr. S. Kirkwoop, assistant engineer ə: 
Shrewsbury electricity works, has been advanced by £5 
per annum. 

Mr. G. W. Mains, general manager of the Liverpool C- 
poration tramways, met with an accident the other das. 
owing to restricted lighting. He fell on the pavement an: 
injured his knee, and it may be some time before he ce: 
resume his daties. ` 

The London County Council Highways Committee reos:- 
mends that Mr. W. CraururD and Mr. E. T. Hott, actin: 
assistant permanent-way ‘engineers, be appointed assisto- 
permanent-way engineers: in the tramways departinent =: 
£325, rising by annual increments of £25 to £400 a vear. 

The Coventry City Council has advanced the salary of M: 
T. R. WHITEHEAD, the tramways engineer, from £64) tọ £7) 
per annul. l 


General.—Mr. J. F. SELLS, of the engineering staf ef to- 
National X-ray Reflector Co.. has been appointed as cane: 
ing illuminating engineer for the new business departine ii 
of the Henry l.. Doherty Co., central stations. 

The St. Pancras Electricity Committee has appointed Cru i 
G. F. Pasons as its chairman, and’ Coun. W. G. Grey = 
deputy-chairman., 

The Irish Builder states that Mr. W. PLeasaxce, M_ULE.E.. 
Belfast, has been appointed teacher of electrical enginecnn. 
to the Technical Institute at Portadown. 

Canada states that Sir Henry Drayton, Chairman ef tÈ 
Board of Railway Commissioners, has been appointed Ci 
troller of Production and Dist:ibution of Electrical Energy. =: 
the Province of Ontario. 

Mr. C. H. Worpitncuam, President of the Institutien 
Electrical Engineers, has accepted office as one of the v- 
presidents of the British Electrical and Alhed Manufacturs > 
Association (Incorporated). 

The. Islington Borough Council Electricity Conunittee i 
unanimously re-elected Ald. H. B. Vortey to the positier | 
payit: « 
tribute to the value of his services to the electrical numai 
taking. Coun. E. T. Lınbow, a local electrical man, w 
unanimously elected Vice-Chairman for the ensuing vs 
Both of these gentlemen are delegates to the Greater Lav +. 
bulk-supply conference. 

The following constitute the Bristol Corporation Electr. 
Committee for 1917-18 :—Ald. G. Pearson (chairnian), A? 
Thomas (vice-chairman), Ald. C.: P. Billimg. I. M. Dun- 
C. T. Enwright, J. H. Gibbs, J. Jattleton. J. Milton. E . 
Neale, A. A. Sennington, W. G. Pope, C. R. Perrett. « 
E. H. Stock. 


Roll of Honour.—Second-Lieutenant J. W. PARKER., M) 
West Yorks. Regiment, who was on the staff of the I» 
Branch of the General Electric Co., Ltd., died on Nover:. 
13th as a result of gunshot wounds received in action. 

Private J. Saaw, King’s (Liverpool) Regiment, wha b 
been killed in action, aged 23, was employed by Messrs. DP. - 
Kerr & Co., Ltd., of Preston. | l 

Private J. Donocuue, killed in action, was emploved 
Messrs. Baxendale & Co., Ltd., electrical manufacturers, Ni: 
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Private A. Fox, A.S.C., killed, was employed in the battery 
department of the B.I. & Helsby Cables, Ltd., Prescot. 

The Military Cross has been awarded to Lieutenant N. 
Sizer, R.E. (Signallers), for conspicuous gallantry and devo- 
tion to duty on October 4th. He was also mentioned in dis- 
patches last spring. Lieutenant Sizer was an electrical engi- 
neer at the Westinghouse Works, Manchester, and is an 
A.M.IL.E.E. oot 

Sapper P. Hirst, R.E. (Signal Section), who has been 
wounded, was in business as an electrician at Huddersfield. 

The death from disease at Dar es Salaam, East Africa, is re- 


ported of Sergeant H. E. Bisyop, who joined the R.N.A.S. at u 


the outbreak of war, whilst an electrical engineer with the 
Western Electric Co., at Woolwich. 

Private C. B. Jones, Gloucestershire Regiment, who has 
fallen in action, was in the lamp shipping oftice of the B.T.H. 
Co., at Rugby. 


Corporal A. S. Tasker, Essex Regiment, who was prior to 


the war engaged at the Chelmsford works of the Marconi 
Co., Ltd., has died of wounds received in action. 

Corporal A. RicHAkDs, who was on the staff at the Torquay 
Corporation electricity works, is reported killed in action after 
being missing since May last. 

A commission in the Northumberland Fusiliers has been 
granted to Corporal F. Garston, East Lancashire Terri- 
torials, who erdisted whilst en the Corporation trainway staff 
at Blackburn. He gained the D.C.M. for conspicuous gal- 
lantry in Gallipoli. A 

Private R. W. Dyke, who enlisted from the staff at the 
Grantham electric light works, is reported missing. 

Private W. S. Perks, King’s Shropshire L.I., Lewis Gun 
Section, killed in action after being twice wounded, was in 
the telegraph construction department of the Post Office. 

Second-Lieutenant H. Procter, B.Se., R.B., who was in 
ciw! life on the engineering staff of the B.T.H. Co. at Rugby, 
has died from accidental injuries, aged 30. 

The death in action is reported of Private H. Puzty, for 
nine years on the staff of the Tonbridge U.D.C. electricity 
works. 

A bar to the Military Medal for restoring communications 
under particularly hazardous conditions has been awarded 
to Sergeant A. E. Wricut, R.F.A., who was an electrician 
at Forest Gate, E. 

The Military Medal has been awarded to the parents of 
Lance-Sergeant W. Pourarn, Essex Regiment, recently killed 
in action, who enlisted from the staff of Messrs. Joslins, Ltd., 
electrical engineers, of Colchester. , 

Private H. GutHurit, who was formerly employed in the 
secretarts office of the Electric Supply Co. at Glasgow, bas 
been killed in action. 

Lieutenant H. W. Moraan, attached R.F.C., who was on 
the office staff of the Liverpool Corporation tramways, was 
killed in action on November 8th. l 

Second-Lieutenant A. W. H. PorxeLL, R.G.A., aged 24, 18 
reported missing. He took a course of electrical engineering 
at the State University, Coethen, Hainault, Germany, and 
returned to the Empress Works, Loughborough, of which 
his father was a director. He enlisted in October, 1914. 


Obituary.—Dr. E. F. Roeser.—From the pages of Mctallur- 


gical and Chemical Engincering, we learn that the editer of 
that excellent journal, Dr. E. F. Roeber, died on October 
17th at the age of 50. Of Saxon birth, he was exceptionally 
well trained in science and engineering, and in 1899 he be- 
came assistant to Dr. Carl Hering, thus commencing his 
career as a leading authority on electrochemistry. In 1902 
he was appointed editor of Electrochemical Industry, later re- 
named as above. He was an indefatigable worker, a great 
technical editor, an invaluable supporter (and one-time presi- 
dent) of the American Electrochemical Society, and a 
“ patriotic, loyal American citizen without any reservations 
who had left Germany as an hereditary opponent of ‘* Prus- 
slanism.”’ 

Mr. W. Stork.—We regret to record the death of Mr. Win. 

Stork, who had been in the employ of Messrs. I. Franken- 
burg & Sons, Ltd., for several years. 
. Mr. A. M. Cuance.—We regret to record the death of Mr. 
Alexander M. Chance, of Messrs. Chance Bros. & Co., of 
Oldbury and Birmingham, aged 73 years. 
gentleman devoted himself assiduously to the interests of his 
firm’s employés and the well-being of their families, many 
institutions being started by him for their benefit. Twenty- 
four years ago he read a paper before the Church’ Congress 
on the ‘‘ Duties of Employers toward the Employed.” He 
declined Parliamentary honours, but worked almost cease- 
lessly in connection with social and other local causes until 
his removal to Torquay, in the interests of his health, several 
years ago. 

Mr. J. C. MERRYWEATHER.—The death occurred on Nov- 
ember 24th of Mr. J. C. Merryweather, head of Messrs. 
Merryweather & Sons, the well-known fire-engine and pump. 
ing machinery manufacturers. He was 77 years of age. 

R. A. J. BAKKER.—We regret to learn from the Sloan 
Electrical Co., Ltd., of the death, which occurred on 18th 
inst., of Mr. A. J. Bakker, of Messrs. Philips’ Glowlamp- 
works, Ltd.. of Eindhoven. Mr. Bakker was well known in 
this country and the Colonies. and his many friends will 
receive the news of his death with sorrow. 

Mr. W. K. Partixaton.—We regret to record the death of 


a 


The deceased ’ 


Mr. W. K. Partington, a well-known electric wiring contrac- 
tor, which occurred at his residence at Tottenham on 22nd 
inst. The deceased gentleman served his apprenticeship in 
the L..& N.-W.Ry. workshops at Crewe, and subsequently 
commenced business as an electrical ccntractor. He was con- 
nected with power and lighting work for over 30 vears. We 
are informed that his business will be continued by Mrs. 
Partington. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


James Keith & Blackman Co., Ltd.—Satisfaction in full 
on November llth, 1917, of second debentures dated January 6th, 1913, and 
January Tth, 1915, securing £700. ° a 

Re-issue on November 15th, 1917, of £1,100 first debentures, part of a 
series already registered. 


Alfred Danks, Ltd.—Particulars of £14,000 debentures 
created October 25th, 1917, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the whole amount bring now issued. Property 
charged: The company’s undertaking and property, present and future, in- 
cluding uncalled capital. No trustees. f 


Bastian Electric Co.; Ltd.—Particulars of £2,000 deben- 
tures created September 3rd, and secured by trust deed dated November 12th 
1917, filed pursuant to Section 93 (3) of the Companies Consolidation) Act, 
1908. None of the debentures have been issued at present, Property charged : 
First, second, and third floors at 185, Wardour Street, W. (leasehold), and the 
company’s other property, present and future, including uncalled capital. 
Trustees: R. H. Forman & R. G. Warner. 


: CITY NOTES. 


At the annual meeting, beld in London 
on November 20th, Mr. TEGETMEIER, who 
presided, referred to the substantial in- 
crease 1n receipts for the year, and the 
l almost equal increase in working expenses. 
The traffic receipts were better by £7,914 than in the pre- 
vious year, and the passengerş carried were nearly a million 
more. The adverse conditions had not varied much during 
the year. While they were a long way from showing the 
expansion of pre-war days, the increase of £15,000 in traftic 
receipts during the past two years was sufticient to make up 
for the increase in expenses. When, after Peace, the men 
of Auckland returned to industrial activity the development 
of trathe of the war period would make greater progress. In 
the meantime it was satisfactory that they were able to main- 
train the dividend at the same rate as for the past few years. 
Their difficulties with regard to labour and the supply of 
materials had been intensified. Owing to the coal miners’ 


Auckland Elec: 
tric Tramways 
Co., Ltd. 


strike last April it was necessary to curtail the services, but 


in spite of that fact the car mileage run showed an increase 
for the year. Power and running expenses increased by 
£5,835, and repairs and maintenance by £1,674, while £19,391 
was expended on renewals and permanent-way reconstruc- 
tion work. The net profit was £746 better than for the pre- 
ceding year. The reserves now stood at £203,518. This, con- 
sidered in relation to their capital and debenture account, 
and bearing in mind the tenure and terms of purchase of the 
undertaking by the local authorities, meant that their posi- 
tion was a strong one. The expenses would largely increase 
during the current year, for they would have much heavier 
taxation, and the increased scale of wages on the present basis 
was only operative for part of last vear; further, the rise in 
materials would continue. The trathe receipts showed some 
improvement, and they hoped that this improvement would 
continue, so that they might meet the increased expenses 
without materially reducing the profits. 


Castner-Kellner Alkali Co., Ltd.—Net profit £263,322, 
plus £39,404 brought forward. There is to be placed to 
depreciation reserve £50,000, and a final dividend of 11 per 


. cent. is to be paid, making 20 per cent. for the vear, leaving 


£45,078 to be carried forward, part of which will be required 
for further excess profits duty. 


Bogota Telephone Co., Ltd.—In their statement to June 
30th, 1917, the directors report continued demands for tele- 
phone service. They have been fortunate in being able to 
proceed with the installation of the new extensions in spite 
of the -difficulty they are experiencing in the exportation of 
the new plant and apparatus required. The equipment at 
Bogota has been efficiently maintained, and the service con- 


, tinues to give satisfaction. 


R. Hornsby & Sons, Ltd.—Dividend at the rate of 6} per 
cent. per annum, less income-tax, on the ordinary shares for 
the year. 

Northampton Electric Light & Power Co., Ltd.—Accord- 
ing to the financial Press subscriptions are being invited for 
14,000 “B” shares of £1 each at par. 


Power Gas Corporation, Ltd.—Dividend at the rate of 6 
per cent. per annuin, less income-tax, on the ordinary shares. 


Ruston, Proctor & Co., Ltd/—Dividend of 5 per cent. per 
annuin on the ordipary shares. : 
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British Electric Traction Co., Ltd.—The directors have 
declared the dividend on the 6 per cent. cumulative partici- 
pating preference stock for the half-year ended September 
guth. 

Electrical Securities Trust, » Ltd4.—The accounts for the 
_ year show a loss of £629. 

Rawlings Bros., Ltd.—The profit for the year ended 
March, 1917, was £2384. 
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STOCKS AND SHARES. 


TUESDAY EVENING. 

THE effect of General Byng’s splendid victory last Wednesday 
continues to be the dominating factor in the markets, where 
cheerfulness and confidence have assisted to fortify prices in 
most parts. -There are a few weak sections, rubber shares, 
for instance, having given way in consequence of the fall in 
the price of the muterial, but investment securities are strong 
in practically every section, and noticeable activity is again 
a feature amongst electric inanufacturing shares. The cain- 
paign in favour of the War Bonds is, of course, diverting 
capital from Stock Exchange channels to some extent, but 
there is plenty of money still available for investment, and 
for speculative “investment. 

The market for steam railways stocks is steady, but the 
demands of the railwaymen insist upon the full amount 
originally asked for in the way of increased wages, and the 
possibility of trouble by reason of this development is the 
latest reason for withholding interest froin railway stocks 
generally. Underground Electric Incomes are dull at S2 and 
the 1s. shares at 6s. 

The foreign section is one of the firmest, with the excep- 
tion of Mexicans, where stagnation continues, accompanied 
by weaker prices; the truth of the matter is, of course, that 
no one is buying any Mexican stock at the present time, and 
until the air clears again they are not likely to do so. Accord- 
ingly, the Utilities are depressed, Mexico Trams of both 
classes showing further falls. Brazilian ‘Tractions, however, 
are a much better market, on account of a fair recovery in 
the Rio exchange. Anglo-Argentine Tramways Debentures 
are less in request, the Fives dropping back to 694, despite 
the good rate of interest, combined with reasonably good 
security, Which they afford. British Columbia Electrics are 
also a better market, and the strength of the Indian group is 
well maintained. 

The animation in electric manufacturing shares, as already 
noticed, is still a feature of the miscellaneous market. Gene- 
ral Electric Ordinary have risen to 19}, and business has 
been marked this week at 193 and 193. The Preference are } 
better at 108. In Electric Constructions there is not so much 
going on as there was a week ago. ‘The price continues steady 
at 2s., 
there is a dividend due next month, can be bought at 20s., 
at which they do not look expensive. Cromptons remain 
about 13s., and the Preference at 15s. 6d. A very lively mar- 
ket has sprung up in the Ordinary shares of the Hydro- Elec- 
tric Power & Metallurgical Co. A week or two ago the price 
stood at 4s.; 16 crept up gradually to 6s., and this week the 
shares have been changing hands up to nearly 10s. A TFasma- 
nian undertaking, the company fell upon evil days, and 
dragged out a dull life until just lately. The most fantastic 
fnnours are current with regard to the profits which the 
company is said to be making now, but while the price is 
freely talked to over £1, the cautious observer 1s inclined to 
think that the recent movement has been sufficiently rapid, 
at all events for the present. Victoria Falls Ordinary are firm 
at 18s. 3d. Edison 15s. paid are steady about 16s. 6d. The 
fullv-paid shares hold their rise at 26s. ‘The report is due 
almost at once, and keen interest is taken in anticipation 
of what the document may show, it being thought that 
possibly the directors may take this opportunity of enlighten- 
ing their fellow-shareholders in regard to rumours which 
have been current, and which have had the effect of causing 
the shares practically to double in price. British Insulated 


44 per cent. debenture has risen to 92}, and the 5 per cent. * 


to 92. 

Castner-Kellner fell 3 to 3 7/16, on the announcement of 
the dividend, making 20 per cent. for the vear, as against 
22 per cent. in the previous twelvemonth. This was a dis- 
appointment, and the report will probably explain its reason. 
It may have to do with the recent prohibition of the export 
of chemicals abroad, a factor which also is affecting rubber 
shares to some extent, inasmuch as it is feared that with 
chemicals forbidden—and a large quantity is taken for the 
rubber estates—trees may suffer for lack of them. At the 
sume time, it is thought that the prohibition may be relaxed 
in regard to rubber estates, but this for the moment is in 
the air. 

One of the jobbers yesterday complained, with a twinkle 
in his eye, that he would soon be all money and no stock. 
In other words, the bulk of tho supply which he ħas on his 
books was being taken from him, and this is the case with 
other sources of supply as well. ‘Quotable changes are few, 
but the difficulty remains of obtaining stock. Globe Ordi- 
nary at 13% are 7s. 6d. up, and Cuba Submarines gaine the 
same amount at 9. The telephone market is alao firm, with 


and the 7 per cent. Cumulative Preference, on which* 


Orientals another ¢ to the good. Optimism has revived in 
the Marconi market, the parent shares rising to 3} and 
Almericans sharply spurting to 24s. 6d. on buying from the 
North of England; Canadians, Marines, and Marconi Prefer. 
ence also show advances. One of the Stock Exchange tips 
of the moment is to buy American Marconis, and not for a 
rise of a few shillings only. Most people who have had expen- 
ence on them are not enamoured of what they call House 
tips, but occasionally these turn out to be right, and cer- 
tainly there is a wide scope for prosperity in the case of the 
American Marconi concern. 

The County of London Electric Supply Co. gives notice of 
its intention to apply to Parliament for leave to bring in a 
Bill for specified purposes, namely, to confer the power of 
paying interest out of capital in certain cases, to extend the 
time for the compulsory purchase of lands in Barking, and 
to make certain alterations in the Memorandum and Articles 
of Association. The price of the shares remains unchanged 
at 11 for the Ordinary and 10} for the Preference. A few 
Westminsters came in, and the price eased off to 6f, but 
otherwise no alterations have occurred in the lst. There is 
a little business doing in the principal shares, but, as we hay 
so often stated on previous occasions, this 1s limited by the 
fact of there being so little floating supply to meet the 
demand. 

Buoyancy hag characterised ethe market in armament 
shares, though prices came back a little from the best. Iron 
and steel issues are booming, the demand for them in their 
local centres being surprisingly large, and overflowing ints 
the London market. Shares connected with the base metals 
have been active, more particularly those of the Broken Hi! 
group, while the record prices touched for tin have been 
instrumental in lifting quotations in markets associated with 
the metal. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Homs BLEOTRIOITY ComMPAnins, 
Dividend 


Pn, 
1916, 1916, 


+ 


Price 
Nov. 27, Rise or fall Yield 


1917, this week. p.c. 

Brompton Ordinary oe oe 10 9 — £6 18 6 
Charing Cross Ordinary 5 5 — 617 8 
do. ao. do, éà Prei., ay 43 — 6 18 4 
Chelsea ee ee eo 4 8 — § 9 1 
do. do. 6 per cent. Pref, 6 6 1 — 618 6 
Oounty of London æ. 1 7 11 — 6°78 
do. 6 per cent. Pref, 6 6 1¢ — 518 5 
Kensington Ordinary .. . 1 6 6 — 611 9 

London Electrio .. 8 8 1 — Nil 
do. do, "per cent, Pret, 6 é — ER 
Metropolitan 8 8 — 412 4 
do. 4% per cent. Pref, H G = 7486 
8t. James’ and Pall Mall ae 8 8 7 = Gls 6 
South London... ae 5 5 8 — 613 í 
South Metropolitan Pret... 9 7 21/46 — 610 8 
Westminster Ordinary .. .. #7 q 63 — 56.38 

TRLEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel. Pref, .. . & 6 97 — 633 
do. De í, eo ee 88/6 1$ 28} — 6 9 y 
Chile Telephone ee oe ee 8 8 Ith ~ Bil 6 
Cuba Sub. Ord. .. ae: ee 6 y | 9 + } 715 7 
Eastern Extension és ee B 8 14 — be 74 
Eastern Tel. Ord. oe 8 8 149 — ba S 7 
Globe Tel, and T. Ord. ee ee q 7 183 + i %1: 
do. et. oe 6 6 103 — 6 17 l 
Great Northern Tel, os T F 4 — : : i 
Indo- European ee eo ee — i 
Marconi . .» 10 16 af +5 412 6 
Oriental Telephone Ord, >: 10 10 BY, +] 333 
United R. Plate Tel. ae ee 8 8 6? — %18 6 
West India and Pan. .. oe 6d. 6d. lah =x 39s 
Western Telegraph ee i6 7 8 15 — 6 6 2 
Hous Ras. 

Oentral London, Ord. Assented é é 603 — 612 
Metropolitan a se ss 1 1 38 — 470 

do. District .. Nü Nil 164 — $ Ni 

Underground Electrio Ordinary Nil Nil 1? — Nil 

do O. do. “A” Nil Nil 6/3 — Nil 
do, dc. Income 6 4&4, b2 — 417 5 

* , Forgien Trams, &o, 
Dividend 
1615. 1916 l 

Adelaide Sup. 6 per cent, Pref, 6 6 4k — 6 3} 
Anglo-Arg. Trams, First Pref, a bà 8 e Leai 9 9i 

go. 9nd Pref, ee —. 2 — - 
do. 6 per T 5 6 69 — l} 9149 

Brazil Tractions . RA 4 4 45 +3 - 
Bombay Electric Pref, 6 6 9? — f t l 
British Columbia Eleo, Rly. Pice. 6 6 443 +2 ‘1 ê 
do, do, Preferred Nil Nil 80 — Nil 

do, do. Deferred Nil Nil 28 — Nil 
do. - do. Deb. i 1 b54 — Gut 
Mexico Trams 6 per cent. Bonds Ni 42 —33 N) 
do, 6 per cent. Bonds Nil Nil 86 — 2 Nl 
Mexican Light Common ee Ni Nil $24 — NI 
do. Ñ Pref. oe ee Nol Nil Bl —4 N l 

do. Ist Bonds .. Nü Nil 404 —2 - 

Manora NG OOMPANIRS. 

Babcock & Wilcox as 15 16 Sy" — 410s 
British Aluminium Ord, ° ee 7 10 145 — RE: 
British Insulated Ord. so mt 20 8 = ER i 
British Westinghouse Pret, ns 7 7% 23 z= 644 
Callenders .. eo ee ee 20 20 144 == 6 we t 
do, 5 Pref. cs ss 5 5 4a ‘an 638 
Castner-Kellner . - B 50 — è Bir £ 

Edison Swan, fully paid zi — — 2 — Nil 
do. do. 4 percent, Deb. 4 4 Téh noe BTS 
Electric Construction ., rs a Tà Lh Ma 6 64 
Gen. Elec. Pref, ee oe ee 6 1C + a 5130 
0. e ee ee ae 10 10 19 + 6 i? 
Henley .. e. o el ®© D% 16 = TR. 
do. el, o ee ee 4 & 4 -— Bl: 

India-R ber ee ee ee 10 10 14 + bai Va 
Telegraph Con. se of of 20 20 41 + t ep 1S 5 


*-Divigends paid free of income-tax, 
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SHOULD THE CHIEF CONCERN HIMSELF 
WITH DETAIL? 


By “ ROVER.” 

Most works have grown from sinall to big, and often the 
Chief has grown with them. Present at the inception, he 
bas been cognisant of every detail of the little plant, and 
has unconsciously grasped every detail of growth. And 
now has arrived a stage when one small head seems unable 
to cope with all the particulars, and there is an iycreasing 
opinion that the Chiefs job is to organise and to decide. 
Detail is to be dealt with by the subordinate. 

The American technical Press, and the more powerful 
American fiction Press, have almost finished the debate 
with the decision that the Boss is Boss, and not chief 
engineer, nor chief electrician, nor chief clerk, 
anything but Chief. In big production the man who sets 
ont to know everything is taking on a burden heavier than 

can be borne. and is inv iting breakdown. In America, the 
man of detail has lost the affection of the crowd, and the 
hero to-day is the manager who has courage enongh to ignore 
detail as being the proper province of nnderlings, who 
makes his decisions with lightning rapidity, who thinks in 
millions for a short time daily, and prepares himself for this 
arduous task by assiduous indulgence in golf and other 
sedate pastimes. He is necessarily ‘not a young man, has 
personality, and 1s not technical or narrow. 

Years ago a Chief would know all his consumers personally, 
whereas, to-day, he can hardly be expected td know even his 
own staff personally. Changing conditions, too, have seriously 
impaired the usefulness of the Committee system, adhered 
to by municipal authorities. This system is responsible for 
the premature ageing of many a Chief, through its insistence 
on the importance of detail. Members of a Committee have 
not all the Chief’s broad point of view, and some are bound 
to have that yearning after trifles which was so useful during 
the earlier years of the undertaking. 

The borough electrical engineer is not the only sufferer. 
Town clerks, surveyors, and accountants, all have his sincere 
sympathf. However, government by committee is a doomed 
régime unless it adapts itself to the new conditions. 

It does not make for smooth working when the Chief 
descends to detail. This is in the charge of the heads of 
departments, and when the “old man ’ ” begins to worry 
himself as to why X’s account is per cent. higher than 
usual, or why there was a lamp out in High Street last night, 
or why there was only 26 in. vacuum on No. 3 turbo, then 
it is time that the said heads of departments had a new 
Chief, or the Chief had new assistants. It is an important 


part of a Chief’s job to choose suitable and capable assistants, _ 


and if they prove inefficient the blame is his. Even under 
the Committee system, the Chief must -dominate the Com- 
mittee and choose his own men. A real Chief will do it, too. 

One of the most useful functions of a chief clerk is to 
protect the great man from detail. Only the most important 
visitors must ever penetrate to the Holy of Holies. Un- 
important visitors, trivial letters, and telephone calls, can be 
attended to by heads of departments, or by the chief clerk. 
The latter can probably dispose of these much better than 
the Chief. Further, all good Chiefs have a hankering after 
attending to detail and must be saved from themselves. 
They are as avid for work as a D.c. motor. A good chief 
clerk is at once a body-guard and a male nurse. 

Looking back at my own experience of “Chiefs I have 
known,” there are two that stand out as Chiefs in excelsis. 
Strangely enough, neither of them was an electrical engineer, 
although both of them were managers of central stations. 
One was originally a steam railway manager, who later on 
took charge of a chain of power plants in America, some 
hydro-electric, some steam-driven, and one hydraulic plant 
for supplying compressed air, the two ends of the chain 
being about 150 miles apart. Of technical detail he was 
ignorant, purposely ignorant, I believe, and yet maintained 
an admirable grasp of the production, development, and 
possibilities of each station. He brought the concern 
_ triumphantly through successive periods of amalgamation, 
rapid growth, and bad trade, mainly by organising ability 
and longsightedness. He seemed to recognise no unit 


~ 


nor chief 


smaller than the station, yet on those rare occasions when 
detail was forced upon him, he dealt with it in such a 
matter-of-fact and detached manner, and with such fairness 
and freedom from personal bias, that his rulings were never 
questioned. I think he looked upon these little inter- 
ruptions as an enjoyable relaxation from his more strenuots 
duties, and eae tackled them all the better for this 
reason. 

The other manager was a lawyer in London, who by some 
freak of fortune had come into possession of a tiny central 
station in the provinces. He never went to see the plant, 
but managed it from his London office. I don’t believe he 
was engineer enough to appreciate the old-fashioned boast 
of © knowing every bolt and nut in the works,” yet he, too, 
guided his little plant successfully through good and bad 
times. Naturally. he was more concerned with detail than 
the other manager just referred to, and his daily letters of 
advice were often shrewd, untechnical solutions of technie ‘al 
problems worked out in the calm atmosphere of a lawyer's 
office. 

From these instances it would appear that the best Chief is 
born, not made. which is no new discovery. It appears. 
further, that the best locale for the best Chief is several 
miles away from the plant he is managing. From this 
point of view he is able to see the plant in its true perspective, 
and the fatal detail does not loom up, obscuring the clear 
vision of the establishment as a whole. It might be advis- 
able, too, for the Electricity Committee to mect at this 
same retreat, though, even there, breadth of vision coule 
not be guaranteed to all its members. 


THE RONTGEN SOCIETY. 


AT the meeting of the Röntgen Society, on November 6th, the 
new president. Captain G. W. C. Kaye. M.A.. D.Sc.. delivered the 
annual address from the chair. He took for his subject ‘ X-rays 
and the War,” but did not limit his matter to that special range. 
After reviewing the medical applications of X-rays—as, for 
instance, in the examination of questionable recruits, the investi- 
gation of wounds and injuries, the detection of embedded bullet 
and shell fragments and the nature and direction of bone fractures, 
the diagnosis of chest complaints, and the use of the rays to the 
army dentist, he pointed out that the value of X-rays did not end 
with radiography. The rays were achieving wonderful results, 
not only in the diagnosis, but in the repair of wounds. The 
radiologist’s part in such work was to render scar tissues pliant, to 
depilate the scalp and skin surfaces concerned, to render the flaps 
more adaptable to their new position, and to stimulate generally 
the healing processes in both flaps and bone. For these purposes 
radiation treatment, either with X-rays or radium, was now being 
employed. 

The electrotherapeutist, Captain Kaye continued, had also been 
prominent in war work. Quite one-half, if not more. of war 
injuries were gunshot wounds of the nerves with paralysis of the 
muscles. These cases were sent to the electrical departments, 
which had been established in large numbers in connection with 


- the military hospitals, for electrical examination of the injured 


nerves and subsequent electrical treatment. The subject of the 
diagnosis and treatment of cases of paralysis by electrical methods, 
such as the application of continuous and interrupted currents and 
condenser discharges, was being studied on a scale never before 
possible, and invaluable additions to the knowledge of the patho- 
logy of therapeutic methods had been made. Many cases of war 
wounds, more particularly those of the uncomplicated but inert 
type which refused to heal, were treated electrically, and “trench 
feet’ received benefit by eleatrical treatment, in some cases ionisa- 
tion, and in others high frequency afd diathermy. 

Turning to the physical aspect of radiology, Capt. Kaye said that 
it was remarkable how slight had been the changes in design ex- 
perienced by the target tube, but he would be a bold man, never- 
theless, who would assert that the present design had approached 
finality or anything like it. All X-ray tubes were, in fact, extra- 
ordinarily inefficient things. 
of that. Under favourable conditions, use was made of rather less 
than one part in one thousand of the energy imparted to the 
cathode rays in an X-ray bulb. It was the question of gas pres- 
sure, as well as the space and surface electrification depending on 
the disposition of the cathode, that was responsible for the fact 
that two X-ray bulbs, running under the same conditions of cur- 
rent and voltage, did not always emit beams of the same composi- 
tion. The new Coolidge tube, in which the surface-bound gas 
was removed entirely by a process of exhaustion more complete and 
prolonged than had ever before been applied to an X-ray tube, was 
not entirely free from defect, and its rays were no more homo- 
geneous than those from an ordinary bulb; but its elasticity, pre- 
cision. ease of control. and freedom from inverse current made it 
an invaluable addition to the radiologist’s equipment. The antici- 
pation that the Coolidge tube would_be the means whereby X-rays 


The heat they generated was proof — 
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would be obtainable which approximated to the hardest gamma 
rays from radium had not been realised. The radium rays in 
question had been found to correspond to X-rays generated by volt- 
ages between 600,000 and 2,000,000—figures to which no X-ray 
tube of present-day design could possibly stand up, even if the 
means were available to produce such voltages on a practical scale. 
Evidently there was a long way to go before the processes within 
the radium atom could be imitated. . 

Capt. Kaye concluded his address by urging the claims of 
State-aided research, not only applied, but also pure. Research 
in pure science was rarely appreciated by the general ‘public or 
the manufacturer, for it could not be done to order. Much of what 
the research worker could do must be discontinuous and abortive, 
but he must not be hampered by utilitarian notions being con- 
tinually rammed down his throat. If he did not solve the original 
problem, he would probably solve some other which had sprung 
from it, and one successful discovery might far outweigh all’ his 
failures. The speaker pointed out that the half-watt and pointo- . 
lite lamps, as well as high-potential rectifiers and the explanation 
of atmospheric electricity and of aurora, were the results of the 
work of a school—the “ionic” school—which 10 or 15 years ago 


was considered by many to be speculative and theoretical to a 
degree. 


NEW LOCOMOTIVES FOR THE NEW YORK, 
NEW HAVEN AND HARTFORD RAILROAD. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING Co. is: 
building some new passenger locomotives for the New York, New 
Haven and Hartford Railroad. These will weigh roughly 180 tous 
and have six driving axles each, instead of four as in earlier loco- 
motives. The maximum capacity will be 50 per cent. greater than 
any other electric locomotive on this road: tractive effort, 


Fig. 1.—NEWHAVBN ELECTRIC PASSENGER LOCOMOTIVE. 


47,500 1b. Like other New Haven. locomotives, series motors for 
either A.C. or D.C. will be fitted, the route being third-rail on the 
New York Central and Pennsylvania tracks, and 11,0U0-volt trolley 
on the New York connecting line and at other points. 

Geared to each driving axle will be two single-phase series 
motors. The twelve motors will be divided into four groups, the 
motors of each group being connected permanently in series. Thus 
there will be a comparatively low voltage across each individual 
commutator and the cables in the main motor circuit need only be 
large enough to carry the current taken by a single motor. 

While the new locomotives will be 50 per cent. larger than the 
present ones, yet on account of the larger hauling requirements 
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Fig. 2.—CONTROL CIRCUITS FOR A.C. AND D.C. OPERATION. 


which will eventually exist, it is expected that the trains will 
operate double headed. The control has, therefore, been developed 
for multiple unit operation with any of the geared type locomo- 
tives now in service on this road. The control circuit connections 
for both direct-¢urent and alternating-current operation will be as 
shown in fig. 2. When operating on alternating current the speed 
control will be obtained by using different transformer taps, pre- 
ventive coils being provided, so that when changing from one tap 
to another the transformer coils can be momentarily short circuited 


without causing an excessive flow of current. On direct-current 
operation the usual resistors will be used for starting and for speed 
control. Temperature coils will be located in the armatures of 
each pair of motors. These coils will be connected as shown in 
fig. 3, so that one set can be made the fourth leg of the Wheatstone 


- No2 Motor 
Fig. 3.—TEMPERATURE COIL CONNECTIONS. 


No.1 Motor Nas Metar 


bridge. The resistances in the other legs of this bridge are con- 
stant and the voltmeter across the bridge is calibrated so that the 
temperature can be read directly. Thus armature temperatures 
can be watched and overheating detected.— Elec. Railway Journal, 
Vol. 50, No. 15. 


PARLIAMENTARY. 


THE Londun Gazette for November 23rd contains official notices 
concerning the following applications to Parliament and the 
B. of T. for powers relating to electrical schemes :— 


London United Tramways, Ltd. — Various powers, including 
postponement of date of compulsory purchase of tramways and 
light railways, increase of fares, abandonment of parts of 
undertaking, provisions as to supply of energy by the Metro- 
politan District and London Electric Railway Companies, and 
as to supply of energy to Kingston Corporation, &c. 

County of London Electric Supply Co., Ltd.—Power to pay 
interest out of capital, to extend time for purchase, &c., of 
lands at Barking for generating station, and provisions re 
residual products, by-products, &c. 

Rotherham Corporation.— Transfer of electricity undertakings of 
Mexborough and Swinton Tramways Co. in Rawmarsh and 
Swinton ; extension of area to include Greasborough, Rother 
ham rural district, and Wortley ; acquisition of neighbouring 
electricity undertakings ; supply in bulk; construction of 
wharf on the Don, and a dam across it; purchase of coke 
oven and crude gas and heat, &c. l 

Pontypool Gas and Water Co.—Many provisions, including acqui- 
sition of Pontypool Electric Light and Power Co., Ltd. 

Gloucestershire Electric Power Co.—Acquisition of lands, con- 
struction of generating stations, manufacture of gas and 
residual products, extension of time under 1902 Act, and 
enlargement of powers, &c. 

Bristol Corporation.-— Extension of electric supply area. 

South Suburban Gas Co.—Agreements and arrangements with 
local authorities, companies, &c., with reference to electrical 
undertakings, supply of energy in bulk, or for heat or 


power. . 

Aldershot Gas, Water, and District Lighting Co.—Extension of 
areas of supply for gas and electricity. 

Braintree U.D.C.—Provisional Order for electricity supply. 

Stocksbridge U.D.C.—Provisional Order for electricity supply. 

Wortley.— Electric Distribution of Yorkshire, Ltd.—Provisional 
Order for Bradfield, Ecclesfield, and Tafikersley. 

Leeds.— U.D.C.— Provisional Order for electric supply. 

Halifax.—Corporation electric supply in Luddenden Foot and 
Mytholmroyd urban districts. - 


(To be continued.) 


Water Power in Morocco.—In a recent number of 
La Nature, M. Laurent Rigotard discusses the question of 
utilising the hydraulic resources of Morocco in the eoonomic 
development of the country. The country has considerable 
potential water powers which only await utilisation on a 
large scale. Up to the present, however, it is only in the 
neighbourhood of Fez that water power has been applied 
The writer suggests the granting of concessions of water 
falls of 20,000 to 30,000 H.P. at least, supplying high-tension net- 
works of, say, 50-cycle. three-phase current at 60,000 volts. Many 
people have objected that Morocco could not possibly utilise this 
amount of energy, but the writer mentions a steam station 
established at Casablanca which is already insufficient for port 
operations and the lighting of the town. He thinks that tea 
times this power could be easily absorbed for private lighting and 
power purposes, provided the supply were reasonably chesp. 
Further, any station prepared for taking five or six groups of turbo- 
alternators of 5,000 H.P. each could be started running with two 
groups only, the remainder being installed according to require 
ments. The writer is also of opinion that the railways could be 
electrified with advantage. 
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THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 


Abstract of the Inaugural Address delivered by 
Mr. C. H. WoxbincuHam, President, November 8th, 1917. 


(Concluded from page 502.) 


Perhaps the most potent influence in directing the imminent 
changes into the proper channel, as well as in assisting us 
In our competition with other nations, is education. In the 
past a large section of the British public has been obsessed 
in the most extraordinary fashion with the idea of German 
superiority in science and engineering. I deny this superiority 
in toto; I believe that British scientific men have been in 
the van of progress from the dawn of science, and that 
British engineers and manufacturers have led the way, and 
have only been hampered by the unfair commercial methods 
of their rivals and by the mistakes that have been made by 
their own countrymen in regard to matters which cannot pro- 
perly be touched upon in an address of this character. 

A strong agitation has been promoted to elevate science to 
a pinnacle, and to make it the be-all and end-all of education 
and existence. Are we so very greatly impressed with the 
results upon the German nation of the cultivation of science 
to the exclusion of other human activities? No more powerful 
argument than this war could be adduced by the enemies 
of science in favour of those older methods of education which 
in some directions have no doubt been open to criticism. 
Let us while giving to science the high position that is its 
due, keep it in its proper place, and not imagine that it can 
be a substitute for those moral and religious principles which 
alone can afford adequate or worthy motives for human action 
or give courage to fight and persevere, and ultimately to 
conquer, in a righteous cause. . l 

Engineering and scientific training are absolutely essential 
to an industrial nation, but it must never be forgotten that 
they provide but the tools which must be as perfect of their 
kind as they can be, and without which no work can be 
done, but it is the human, mental, and moral qualities of 
a nation which will decide the issue in the world competi- 
ion. 

When the war is over manufacturers will be faced with the 
need for reorganising for the production of articles of peaceful 
commerce. It is clear that there will be facilities for produc- 
tion greatly in excess of those existing before the war, and 
every effort will have to be made to find markets of sufficient 
magnitude to absorb the output necessary for a profitable 
return on the capital invested. The capture of the foreign 
trade required will be greatly facilitated by the retention of 
the home market in British hands, and it is to be hoped that 
this will be realised in the proper quarters, and that legisla- 
tion will be on statesmanlike lines. 


PoweER SUPPLY. 


One of the most pressing and important home problems is 
the provision of a cheap supply in adequate quantities in all 
parts of the country of electrical energy for motive power, 
for furnace work and electrochemical industries, and for fac- 
tory and other lighting. The matter has fortunately received 
the attention of the Government, and committees with expert 
_ knowledge have been appointed to inquire into and advise 
on it. If we had to begin now, not only with our present 
knowledge and facilities, but also, and let me emphasise this, 
with the preen demand and state of public knowledge and 
opinion of electrical appliances, we should put down a rela- 
tively small number of large stations in positions chosen for 
their facilities for economical generation, all working on an 
identical system, and suitably interconnected. 

But we are not starting now, and those of us who have 

been engaged in the business of electric supply from the 
earliest days know full well how arduous has been the task, 
and ‘how heavy the cost of gaining the knowledge that is 
now the common possession of the industry. Any scheme 
which is brought forward cannot, in common justice, ignore 
the claims of those who are now carrying on the business 
which they have built up by their capital, by their work, and 
by their skill. Du& provision must be made for the gradual 
wiping off of the existing capital, and adequate compensation 
must be given to those displaced, whose lives have been de- 
voted to what they had every right to expect would be a 
lifelong business. 
The objects in view will best be attained by developing 
what is good in existing systems and eliminating what is bad, 
rather than by attempting to supersede all that has been 
done suddenly and abruptly. 

There are a number of existing stations in which the gene- 
rating upits are large and well-nigh as efficient as any that 
can be devised at the present day, and which are well situated 
for economical working. Let these be linked up to adjacent 
stations, and let them be worked to their utmost, in some 
instances being extended, and let the smaller gradually be 
eliminated, the worst being shut down at once, and the others 
worked in. such a way as to contribute what they can effici- 
ently to the general supply until the cost of their plant is 
wiped out. It may quite possibly be more economical to 
work inefficient plant already in existence to provide stand-by 
supply than to purchase new and more efficient plant for the 
purpose. Side by side with this development let new stations 


bd 


on ideal lines be erected to supplement the old, which in due 
course they will supplant. 

We must again have co-operation and co-ordination of exist- 
ing concerns. However powerfully supported any new scheme 
may be, it cannot be denied that the vested interests in 
existence are very strong, and it must render progress much 
more rapid and tend to secure much earlier realisation of-ideal 
conditions if the opposition of such vested interests is dis- 
armed and their assistance even obtained. 


ECONOMY OF FUEL. | 

‘Closely connected with the problem of power supply is 
that of national economy of fuel. There is a,tendency to 
confuse economy of fuel with cheap power supply, but the 
two are quite distinct, though closely connected. In regard 
to these matters, electrical engineers have been apt to arrogate 
to themselves too prominent a position. It is little short of 
ludicrous to ignore the great gas industry, either in respect 
of their consumption of coal or of the experience of their 
engineers and managers. While for motive power and light- 
ing, and for certain kinds of furnace work, electrical opera- 
tion is pre-eminent, and will almost certainly in the fullness 
of time be universal, there will still be an immense field for 
heating by gas. Apart from this, however, I hold most 
strongly that gas production will be an intermediary between 


the raw fuel and the live steam, and so be concerned in the 


generation of the whole of the electrical energy used. I have 
for many years advocated the close co-operation, if not the 
fusion, of gas and electric interests, and I believe an appre- 
ciation of the soundness of this view is gaining ground. 

The whole of the coal raised should be treated as near the 
pit as practicable for the extraction of those substances 
usually referred to by the generic name of by-products, and 
for the production of a fuel, whether solid, liquid, or gaseous, 
or one or more combined, which can be conveniently used 
for the direct production of steam. At this point the elec- 
trical engineer should take the matter in hand, and produce 
his steam and conduct the other operations necessary to 
provide the electrical energy for transmission at high pres- 
sure to the distributing centres. 

I do not think the proposal which has been made is sound 
to draw the dividing line later, and let the gas works supply 
the steam. Electrical engineers have made the production 
and utilisation of steam their own field, and they are pre- 
eminently expert in it, while gas engineers have not been 
called upon to consider this problem to any great extent, nor 
under the conditions imposed by a generating station. More- 
over, I think there would be practical operating objections to 
this line of demarcation. 

In the new circumstances, it is obvious that the sites of 
generating stations will be determined in future solely by 
the facilities for carrying on the operations named, and will 
be uninfluenced to any material extent by their proximity 
to centres of demand. The only way in which the interests 
of fuel economy and efficient distribution can be reconciled is 
by the use of extremely high pressures of transmission, and 
by other means for the reduction of the cost of mains; even 
so, it may well be that the cheapest, as distinguished from 
the most efficient, supply of a given quantity of energy at a 
given point may not be realised, although on the whole the 
most economical use of the fuel will have been made. 

The problem of the production of heat in detail to su ply 
a distributed demand for warming buildings and for cooking 
purposes will require careful study. The present crude 
methods are cheap, simple, and to a large extent convenient, 
but they are criminally inefficient. 

Electric cooking will probably be very largely used on 

ccount of its intrinsic mérits; with increased demand we 
may look forward to robustly designed simple appliances that 
can be handled without damage by the ordinary domestic ser- 
vant, and that will be sold at prices comparable with those 
of the articles displaced. Electric heating of. rooms will also 
have a large field in those cases in which convenience 1s an 
overwhelming consideration, such as in rooms used occasion- 
ally or for a few hours a day. I do not believe that electric 
heating will be employed for steady. all-day heating, or for 
boiling the large quantities of water required for domestic 


- and trade purposes, because it will never be cheap or econo- 


mical to do so. This heating will probably be done to a 
large extent in the smaller houses by gas or by some solid 
fuel produced in the gasification of coal. In large establish- 
ments, blocks of offices, factories, and all large buildings 


some form of central heating, in which the heat is produced 


-by solid fuel of the kind I have indicated, or possibly by 


liquid fuel, will probably be introduced on the grounds of 
cheapness and economy, though certainly not of comfort or 
health. . . ° * . l e 

Our practice in distribution 18 undergoing development in 
consequence of the increase 1n the amount of power to be 
conveyed. In all probability there will be a double system of 
high and low-pressure distribution, Jarge consumers of power 
being connected to the high, and domestic and shop require- 
ments being provided from the low. e 

The developments in store promise to be of the greatest 
interest, and will bring back the earlier days of electric supply 
when new problems, which had to be met one way or the 
other, were arising every day, and they will lift central- 
station work out of the dull routine into which it- seem 


likely to settle down. 
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ELECTRICAL ENGINEERS. 


There is a tendency at the present time to regard manufac- 
turing as synonymous with electrical engineering, and to dis- 
regard the other branches of the latter, more especially to 
belittle the consulting engineer, many going so far as to say 
that he will shortly disappear. I think it would be a distinct 
loss to’ the profession were the consulting engineer to be 
eliminated and his work taken over by the manufacturer. 
From the manufacturer’s point of view, it is clearly advan- 
tageous to have someone who can state the purchaser’s re- 
quirements in a definite manner in terms that can be under- 
stood without ambiguity, so that al] tenders are on an equal 
footing, and who is able to appreciate the relative values. of 
the offers firins make irrespective of the persuasive powers of 
their representatives. From the purchaser’s standpoint, the 
consultant necessarily takes a broader view, and his advice 
In likely to be more reliable than that of any individual firm 
of manufacturers who, however honest in Intention, must 
necessarily be biased in favour of their own methods of 
attacking a problem, and who will be tied largely to their 
own designs, which may not be uniformly the best. In my 
experience, also, the consultant is often able materially to 
assist manufacturers by putting before them the needs of 
users that they would never have thought of, and by defining 
precisely the conditions to be fulfilled in a manner that the 
user never could on account of his not possessing the neces- 
sary technical knowledge to enable him to do so. 

IT venture to think that all parties would benefit by a 
stricter etiquette than now exists. Manufacturers should sup-, 
port the consultant in the same way that the general practi- 
tioner does the Harley Street specialist, or the solicitor the 
King’s Counsel, instead of providing advice gratis and ousting 
the consultant. On the other hand, the consultant (as all 
the leading men do) should confine himself strictly to oceupy- 
ing an advisory position without interest, however remote. 
in any Manufacturing concern, and abstain froin indulging in 
his own fads, a practice that has greatly irritated manufac- 
turers and contributed largely to the present situation. 

A reform greatly needed in connection with engineering 
concerns is the appointment of men of high technical qualifi- 
cations, instead of clerks, to the position of manager or secre- 
tary. It is monstrous that engineers should undergo a lengthy 
and arduous training, and provide the skill, inventiveness, 


and high qualities necessary for the cfficient management of 


men, to find themselves in receipt of rewards only a fraction 
of those bestowed on an individual whose attainments are 
purely clerical, and who has it in hig power to mar their 
efforts, and to whom they must to a large extent be subser- 
vient. It is absurd to argue that the engineer often has no 
business capacity; if he has any real claim to be called an 
engineer he must possess commercial ability, for it is this 
very attribute which distinguishes him from the man of pure 
science; he has got to make his designs pay. There is no 
training so calculated to cultivate the intellect and to broaden 
a man’s outlook as engineering, and an enginecr will grasp 
business problems infinitely better than a clerk. An engineer- 
ing undertaking should be managed by an engineer; engi- 
neers have the power to ensure ‘this entirely in their own 
hands; they are absolutely indispensable, and if properly 
organised can secure their proper position in commercial 
undertakings. 

It is a,matter for surprise that engineers should count fer 
so little in the public eye. They have let others occupy the 
prominent positions that are theirs by right, those positions 
which bring them most into contact with their non -engineer- 
ing fellow-men, and have perhaps been apt to look with 


contempt on popular appreciation and on the shifts of ` 


notoriety seekers. Unquestionably the public has had brought 
home to it the resourcefulness and widespread power of the 
engineer, and a large number of people have acquired a 
smattering of engineering which, however small, must tend 
to increase respect for our profession. The time, therefore, 
seems ripe for a change 

We ought to start and maintain an organisation that shall 
ensure that the technically trained material in the country 
-shall be applied with maximum effect immediately war breaks 
out, and avoid the lamentable waste that has occurred in the 
present war by disregarding the technical qualifications of 
many, and by giving others technical work for which their 
training has been unsuited. Not only should all individual 
engineers be classified according to a well thought-out scheme, 
but actual posts in a war organisation should be assigned to 
them. Similarly, all factories should be organised so that 
each would in war-time contribute a definite product in defi- 
nite quantities when the war need arose. 

A word as to engineering as a profession; it surely, rightly 
apprehended, is one of the most ennobling. It requires an 
active brain, making, as it does, a direct appeal to the intel- 
lect, and it ae a man into intimate contact with the laws 
and processes of Nature, and their everlasting truths, while 
constructive work is the nearest approach to creation possible 
to a created beifig. 

I would particularly impress on the voung engineer the 
need for thoroughness in all he does—‘* Whatsoever thy hand 
findeth to do, do it with thy might” is a maxim applying 
with peculiar force to engineering. Strive after perfection, 
and do not regard the smallest job as unworthy of your best 
efforts. Let love of your work for the work's sake be your 


dominant motive, and do not aim lower than perfection, even 
though absolute perfection may be unobtainable; believe me, 
the more material benefits will be added to you. 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. Tuowrson & Co. 


Eicctrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 
16,561. “ Switch for electric incandescent lamps.” J. F. Simi, Novenber 


12th. 

16,568. * Portable electric torches, lamps, &c." J. M. Corrans & S. H. 
Cortas. November 12th. 

16,981. “ Maxunum-demand controller and load-indicator for electric power 
installations.” C. C. Gow. November 12th. 

16,591. ‘* Electric detonator fuses for blasting.” 
12th. 

16.601. ‘' Sparking plugs for internal-combustion engines.” 
November 13th. 

16,637. “ Manufacture of electric cables." C. J. Beaver & E. A. Crare- 
MONT, November 13th. > 

16,645,“ Electrolytic gas generators." L H. Levin. 
(U.S.A., November Isth, 1916.) 

16,658. “ Electric lamps.” A. C. Hype. November 13th. 

16.676. “ Voltage regulation of alternators. F. E. Berry. November 13th. 

16,677. “ Improvements in electrical transformers for regulating or varying 
voltage of current supplied therefrom." F. E. Berry. November 13th. 

16.701. “ Electric ciyar-lighters, &c.” R. J. H. Hur & M. J. Raine, 
November 14th. - 

16,708. ‘Protective devices for alternating-current electric systems.” A. E. 
McCool. November 14th. : 

16,713. “ Manufacture of incandescent electric lamps.” 
LUILICHT Aki. Ges. (Auerpges.) November 14th. 
1916.) 

16717. “ Frequency transformers."  Rwirisu Trossosx-Houston Co, (Geae- 
ral Electric Co., U.S.A.) November 13th. 

16,721. “ Electric lampholders."") FuLtek AccuMtLator Co. & A. P. Ween. 
November 14th. 

16,722. ‘* Magnetic locks or fastenings for electric lamps, &c.” 
ACCUMULATOR Co. & A. P. WeLcH. November 14th. 

16,726, ‘ Electric lamps.” F. Werstwoop. November 14th. 

16,738. “ Oscillation-current method and’ apparatus.” Ajax Metal Co. 
November T4th. (U.S.A., November 25th, 1916.) 

16,746. “ Electrical relays.” F. G. Bert, W. C. Davey, & SterLING TELF- 
PHONE & ELectrRIC Co. November 14th. 

16,749.“ Electromagnetic clutches for driving and changespeed gear of 
motor vehicles, &e.” Mexco-EimMa SYNDICATE & G. PottarpD. November 14th. 

16,756. “ Systems of electrical distribution.” H. A. Gin & U.S. Licur 
AND Heat Corporation, November 14th. 

16,760. “ Systems for transmission ard reception of electro-radiant energy.’ 
J. H. Hammonn. November 1$th. (U.S.A., September 28th, 1916.) 

16.773. "©" Continuous-working resistance electric furnace for reactions at 
high temperature between carbon and other substances.” D. Hereic. Nov- 
ember 15th. (Italy, October 9th, 1916.) 

16,781. ‘* Means for varying intensity of electric light." 


T. C. Furers. November 


F. Mctrtacr. 


November 13th. 


Deutscne Gas- 
(Germany, November 14th, 


FULLER 


J. Braber. Nov- 


ember 15th. . 

16,800. ‘‘ Sparking plugs for explosion motors.” P. G. Mitarp. November 
15th. 

16,816. ‘“‘ Recording magnetic compass.” L. G. W. Gurst. Novemb-r 
loth. 

16,819/20 21. “ Magnet steel.” K. Honpa. November 5th. 

16,825. ‘Incandescent electric lights and signals.” R. J. Rak. Novem- 


ber loth. 
16,849. ‘ Means for cooling collector ris of dynamowtectric machines.” 


SVENSKA TURBINFABRKIKS AKTIEBOLAGET LJUNGSTROM. November loth. Sweden 
August 6th.) 
16,856. “ Sparking plugs for explosiog motors.’ A. Cerri. Novemb: 


15th. (Italy, May 10th.) 

16,868. ‘* Flashlamps."” J. J. B. ARTER & James Cyce Co. November 16th. 

16.883. ‘ Automatic self-cleaning sparking plug.“ H. S. Warkek. Nov- 
ember 16th. 

16.889. 6 Electric dyvnamos." D. Sccnostawer. 

16,906. “ Thermo-electric generator." 
many, October 28th, 1916.) 

16,908. ‘* Starters for internal-combustion engines.” A. H. Mrocrey axp 
C. A. VANDERVELL & Co. November 16th. 

16,914/5/6/7. “ Mapnetos having a stationary armature.” E. C. R. 
Marks & Soc. Anon. prs EraruissemeNTsS L. Brertor. November 16th. 

16,931. “ Carbon brushes and brush-holders of electrice motors and gene- 
rators."” C. R. Aiten & Veritys, Lro. November 17th. 

16.932. “ Electrically-operated lifting gear.” W. H. Vaucnan & F. Woop 
November 17th. 

16.933. “ Electrically-operated overhead lifting gear.” H. Bacuiey, W. H. 
Vatcnan & F. Woop. November 17th. 

16.943. “ Electrically-heated sheets, rugs, mattresses, foot-warmers, &c.” 
C. S. Davinpson, November 17th. 

16,966. “ Secondary electric batteries, &c.” 
Co. & W. S. Naytor. November 17th 

16,975. ‘Electric ignition distributors for internalcombustion engines.” 
H. W. F. IRevaND. November 17th. 


Nov: mber 16th. 
F. Prcecwrr. November 16th. (Ger- 


Cuioripe Ecectrica Storacs 


See; 
PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1914. 


90.478. Means For CaRRYING RESERVE OR Spare E cecrric Laur Buss oa 
Motok-DRIVEN Vermcies, Whalley. October 8rd, 1914." 


; 1916. > 
7.115. Means FOR Scrrortinc Lanes, FLAGS AND OTHER ARTIC: ES. L. 


Brandes. May 18th, 1916. (Convention date not grantec.) (100,497) 
13,486. ELECTRICALILY-HEATED SOLDERING Bort or Bır. A. E. Woodhouse 
and F. Husband. September 22nd, 19168. (110.564.) 
14.957. Evrctric Rears. S. Oulianine, October 20th, 1916. (110,509) 
15,027. MECHANICAL APPLIANCE FOR AUTOMATICALLY SHUTTING OFF THE SurriT 


Gas AND LOR SWITCHING OFF CURRENT OF ELECTRICITY AT ANY DESIRO TINE. 
D. Broucher. October rd, 1916.  (110,572.) 
15,036. ELECTRICAL INTENSIFYING System. H. G. Longford. W. W. Lang: 
ford, W. A. Clark & T. Morris. October rd, 1916. (110.574.) 
15,076. Overcoap Exectric Switcnes or Cur-ourts. P. G. 
June 15th, 1916. (107,365.) 
15,077. Loapinc CoILS FOR SUPRRIMPOSED TELEPHONR WORKING of >THE 
rurposes. C., E. Hay & H. W. Sullivan. October 23rd, 1916. «liv 7S) 
15,131. Gyroscoric Compasses. H. L. Tanner. June 28th, 1914 3-7 W) 
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THE METRIC SYSTEM. 


Ox Thursday next the Institution of Electrical 
Engineers will meet to discuss the metric system, 
not from the point of view of its merits in com- 
parison with our existing systems, or want of sys- 
tem, but with regard to the difficulties which may 
be experienced in putting it in operation in the 
British Empire. Its advantages have been fully 
demonstrated, not only in the theatre, but also in 
the workshop, and the Institution, through its 
Council, has definitely recommended the Board of 
Trade to hasten its introduction as a compulsory 
measure: now it is proposed to consider its dis- 
advantages and the best means to overcome them, 
and we commend the wisdom of this course. 

Not even the most zealous advocates of the 
metric system will pretend for one moment that 
there are no difliculties to be faced or problems to 
be solved in carrving out so important and far- 
reaching a reform; undoubtedly there are some very 
serious obstacles to its adoption—but none which 
cannot ‘be negotiated successfully. We take the 
opportunity to suggest that the question should be 
approached not with a mandatory attitude of mind. 
but with the spirit of conciliation, co-operation, and 
good fellowship, and that every endeavour be made 
to find satisfactory means of removing or mitigating 
the objections that will inevitably be raised in 
various quarters. The public welfare is the con- 
sideration which energises us who advocate the 
compulsory adoption of the metric system, and we 
most earnestly desire that no man shall suffer in 
any way from the effects of the change. But equally 
we trust that even those who firmly believe that it 
would adversely affect their own interests, will take 
the broad view and endeavour impartially to judge 
whether the nation as a whole would benefit by it, 
and if so, that they also will consider how best their 
own difficulties can be tackled and minimised, in- 
stead of utilising them as obstacles to thrust in the 
wav of the proposed change of system. 

The matter is of such great importance to our 
commercial and industrial future that we hope the 
speakers in the discussion will not be confined 
mainly to London residents, but will include many 
provincial works managers and others who are 
directly interested in the subject, whether for or 

vainst the change; the metrists do not wish to 
turn a blind eve or a deaf ear to objections—they 
wish to have the real objections tabled before them, 
and to join in friendly discussion regarding them. 
By “real” objections we mean not theoretical or 
sentimental considerations. but actual practical 
points such as the question of standards, the conver- 
sion of weighing machines and instruments such as 
gas meters, the supply of merchant rods and bars 
to metric measures, Kc. We know that practical 
experience on such questions has already been 
cained, for many of our engineering workshops 
ae for a long time used metric weights and 
measures more or less extensively—and, incident- 
ally. we mav add that they have overcome any difh- 
culties arising from internabsources, 
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AWe look forward to a highly interesting and use- 
ful discussion, free from digressions involving the 
‘“ Belvic yard,’’ attempts to modify our existing 
units, or other obvious futilities, and we should be 
glad to see a committee appointed for the purpose 
of collecting and tabulating particulars of all bona- 
fide difficulties with a view to devising ways and 
means for overcoming them at the minimum of ex- 
pense and inconvenience. 

The question now is not so much whether we shall 
adopt the metric svstem, as how and when we shall 
adopt it; and whether we shall give a lead to the 
United States'‘in this important matter, or wait—and 
see ourselves compelled to follow in its footsteps. 
Against the cost of establishing the system must 
be set the cost of going on as we are—not only now, 
but in the strenuous days that are coming—heavily 
handicapped in our relations with foreign customers 
and with foreign manufacturers, and in our internal 
organisation to a degree second only to the former. 

It is to be hoped that works managers and others 
who have had actual experience of the use of the 
metric system in their workshops, and in their ex- 
port trade, will come forward and give the results 
of their experience; for there is no test to compare 


with the practical test, and certainly no argument . 


so convincing as the irrefutable ‘‘I have tried it 
myself, and know that it is good.” In this connec- 
tion we have found it interesting to turn over the 
replies received to our circular inquiry of Septem- 
ber, 1915, when a verdict in favour of the metric 
system wag returned by the handsome majority of 
four to one; of the many firms that were using ithe 
metric system in their shops, a large proportion 
were enthusiastic advocates of its general adoption. 
and not one reported any special difficulty in apply- 
ing it. Further, of those who dissented from its 
compulsory introduction, not one stated that he had 
tried it unsuccessfully. We are inclined to believe, 
as the result of this and other evidence, that the 
difficulties which bulk so large in the distance are 
found to melt away when the matter is grappled 
with at close quarters. In all our reading of the 
arguments of anti-metric writers, we do not recol- 
lect a single instance of difficulty in teaching the 
workmen to use metric units—they are so simple 
that anyone who can read an English scale can use 
a metric scale with greater ease. 

One of the commonest mistakes in dealing with 
this subject is the assumption, quite groundless, that 
English units cannot be converted into metric with- 
out the use of several places of decimals. We 
went to considerable trouble in 1915 to show be- 
yond cavil that, as the millimetre is a much smaller 
unit than the inch, drawings figured to the nearest 
millimetre could not be more than 20 mils in error; 
if figured to the tenth of a millimetre, the error was 
less than 2 mils, which is about the average error of 
measurement met with in the workshop: and if 
figured to the hundredth of a millimetre, the error 
(less than 2/10 mil) could only be distinguished by 
refined methods of measurement such as are rarelv 
employed in the workshop. Jigs and gauges need 
no alteration whatever. Moreover, it is seldom pos- 
sible to arrange for more than a very few of the 
dimensions of a metal part to be simple figures in 
inch measurements, and there is, therefore, no 
reason to cavil at a corresponding inability in the 
case of the metric system (though, owing to the 
inch containing’ 25 mm., integral mm. dimensions 
should occur about 25 times as frequentlv). 

Many other arguments were advanced by our 
correspondents and by ourselves in our long series 
of articles on this subject. which will be found in 


our issues of October 15th to November 26th, 1915, - 


and in that of March 23rd, 1917, together with evi- 


dence derived from actual workshap experience in 
various countries. 


We recently read in our American namesake that 


3 


as a result of war orders, factories all over the 
United States were working to metric measure- 
ments, and thousands of workmen were becoming 
familiar with the centimetre and the gramme. The 
validity of the argument that the adoption of the 
metric system involved serious difficulties in the 
adaptation of mechanical appliances to a different 
scale had been quite destroyed by the comparative 
ease with which adjustments were made to suit the 
new conditions, and our contemporary urged that 
“right now ” the metric system should be made the 
national as well as the international language of 
commerce and industry. We think so, too. 


ST TED 


THE Year-book for 1916 of the 
Swedish Chamber of Commerce for 
the United Kingdom contains an 
interesting article on the Svenska 
Vattenkraftforeningen, or Swedish Water-Power 
Association, the aims of which are to promote the 
national economic utilisation of the water-power 
resources of Sweden, and especially to attain a pre- 
cise knowledge of the country’s resources in avail- 
able water power, to ascertain the best means of 
turning such resources to account from a technical 
and economic point of view, to promote and assist 
schemes for the conservation and regulation of 
lakes and rivers, and, generally, to apply the ex- 
perience gained both in Sweden and abroad in the 
solution of such questions. 

The utilisation of the abundant water power of 
Sweden has from year to year become of greater 
importance as a lever in the extension of its indus- 
try and development. Until, however, the Associa- 
tion was formed, towards the end of 1909, there 
was no uniformity in the methods adopted for deal- 
ing with the problem. One great drawback exper- 
enced was the over-rating of the water power a3 a 
direct source of income and subject for taxation, 
while another was a movement towards limiting the 
rights of strandowners to the disposal of the water, 
under cover of which the water-power utilisation 
industry had up to then been developed. 

Since its establishment, the Association has had 
numerous ‘opportunities for activity, among the 
matters dealt with having been the following: Pro- 
posals to the Riksdag, or Swedish Parliament, for 
the administration of certain waterfalls belonging 
to the State; for a law regarding waterfall rights: 
for ensuring the fulfilment of‘contracts for the deli- 
very of electric power; for the introduction of con- 
cession laws relating to waterfalls and power sta- 
tions; and, finally, the framing of a new water-right 
law. 

To increase the knowledge of the water power in 
Sweden, the Association has compiled comprehen- 
sive statistics, and has issued special survey maps 
based thereon. It has also arranged waterspower 
exhibitions, where the Swedish water-power techni- 
calities and the progress of the Swedish water- 
power industry have been illustrated by numerous 
collections of drawings, photographs, statistical 
tables, &c. In recent years, the Association, which 
now comprises 260 private members, 100 commer- 
cial undertakings, 12 societies and other corpora- 
tions, and six foreign societies and corresponding 
members, has specially endeavoured to prepare for 
an increased consumption of water power, with the 
view of lessening Sweden’s dependence on fruei 
from abroad. By means of its information depart- 
ment, the Association publishes, as occasion arises. 
a series of pamphlets, about 80 having up to the 
present been issued. Lectures are also given and 
papers read before technical societies, chambers ©’ 
commerce, &c., in the country with the view of 
disseminating information regarding water powe— 
and its utilisation, 


Water Power 
in Sweden. 
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MODERN ARC LAMPS AND INCANDESCENT 
LAMPS. 


Ever since the “half-watt.” gas-filled tungsten filament 
lamp was first placed gn the market, it has been a subject of 
discussion to what extent the filament lampcould economically 
replace the arc lamp. Many writers have asserted that one 
lamp or the other would ultimately attain to virtual 
supremacy, but we bave maintained consistently that there 
is, and will always be, a field of application for both types. 
This view is supported by a comparative study due to 
Heyck* (chief engineer to Korting & Mathiesen). The 
author’s attitude appears to be impartial, and he gives 
many data hitherto available only in scattered form, if 
at all. 

Special types of arc lamp, such as those used for pro- 
jection, reproduction or copying processes, “ daylight ” 
lamps, and searchlight arcs, are in a practically unassailable 
position. On. the other hand, arc’ lamps burning plain 


carbons and small enclosed arc lamps are practically obsolgte 


for general lighting purposes. The types of arc lamp con- 
cerning the prospects of which, in competition with high- 
power filament lamps, it is most difficult to reach a decision, 
are open lamps burning impregnated carbons mounted side 
by side, and enclosed lamps burning impregnated carbons 
mounted one above the ather. Considerations which have 


practically established the supremacy of half-watt lamps 
over the smaller and less efficient types of arc lamp are : - 
The lower first cost of the filament lamp; the simpler 
installation and maintenance of the latter; the steady 
« white” light given by the filament lamp and the fact 
that the latter can be used singly (not in series connection) 
even where a comparatively small lighting unit is required 
and the supply voltage is high. Also a filament lamp of 
higher or lower candle-power can be substituted easily for 
another ; this practice may easily be abused, but it is often 
very convenient. Some forms of arc lamp give a better 
approximation to white light than the tungsten lamp, but 
none can claim equal steadiness of lighting, and the 
difference in colour is not often a det 
factor. 

The arc lamp burning plain carbons costs more than the 
tungsten filament lamp both in direct and indirect working 
costs. The cost of carbons has to be set against the cost of 
bulb replacements, and the efficiency of the half-watt lamp 
compares favourably with that of the ordinary plain carbon 
arc, or that of the long-hour enclosed arc. When used in a 
suitable fitting the “ half-watt ” lamp consumes 0'55 to 0'9 
watt per c.e.t ` This may be compared with 0°68 to 1:0 
watt per C.P. for D.C. plain carbon arc lamps of the open 
type used two in series on 110-volt supply : or with 0°47 to 
0:73 watt per c.P. for similar lamps used three in series on 


110-volt supply. Enclosed arcs with plain carbons con- 


sume 0'8 to 1°] watt per C.P. if used singly on 110 volts ; 


and from 0°7 to 0°8 watt per C.P. if used three in series on - 


220 volts. l 

Plain carbon arc lamps can only be considered for indoor 
lighting purposes at the present day (the flame arc holding 
the field for external arc lighting) and in indoor illumi- 
nation the power expenditure per foot-candle per square foot 
of floor area is a more important factor than the watts per 
candle-power. On the basis of watts per foot-candle per 
square foot, the balf-watt lamp compares very favourably 
with the plain carbon arc, whether for direct, semi-direct 


or indirect lighting. For purposes of comparison, the data- 


in Table I are useful, these being averages for a room 
33 x 20 ft. with white ceiling, white frieze and grey 
walls. The arc lamps are supposed fo be provided 
with opal globes, and the data for half-watt lamps assume 
a 300-watt lamp with an opal globe for direct lighting 


and “Kandem” fittings for semi-direct and indirect 
lighting :— 


* Zeitschrift des Vereines Deutscher Ingenieure. 


+ Here and hereafter reference is to meun lower hemispherical 
British candle-power, unless otherwise stated. 


determinative | 
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TABLE I.—AVERAGE WATTS PER CANDLE-FOOT PER SQUARE 
Foot OF FLOOR. 


ee 
a ae 


eS a a 


Watts per candle-foot per square 
foot (or per candle-metre per square 


metre). 
Type of lamp. . pe RE fye TES 
7 ‘ 
Direct Semi- | irec 
lighting. i KRUN. 
ee e a 7 | 
Plain carbon arc : open type. , 
D.C.: two in series on 110 v.... 0°17 0°23 OLs* 
p.c.: three inserieson 110v...... O11 O16 © O25 
A.C. : connections not stated... 0'25 o'2T YÊ - 
Plain carbon arc : enclosed type. 
D.C. : singly on 110 v.... .- «0°20 O30 | -— 
D.C. : three in series on 220 v.... O14 0°23 —- 
Half-watt lamp (300 watts) J) oit OTT OTE 


| 
1 


* Burning with positive carbon beneath ; only practicable with two lamps in 
series and not with enclosed arcs. + Opal globe. . 

The data in Tablé I indicate, on’ the basis which is of 
primary importance in lighting interiors, a surprising 
economy in the gas-filled tungsten filament lamp, par- 
ticularly in semi-direct lighting. The fact that semi-direct 
lighting is cheaper than direct lightiny (or, for practical pur- 
poses, equally cheap) where half-watt lamps are used and 


the ceiling is white, is due to the fact that this type of 
lamp emits practically equal quantities of light upwards 
and downwards. Fig. 1 shows a typical candle-power curve 
for a bare 00-watt half-watt lamp ‘of 695 m.s.c.p. 3 
660 m.b.-s.c.p. (upper) : and 730 m.h.-s.c.p. (lower). The 
cap of the lamp offers a certain obstruction to up-going 
light. The remainder of the latter, when the lamp is 
used in an opal globe for direct lighting, is reflected down- 
wards by a shade with an efficiency of reflection of 50 to 60 
per cent. Generally, light so reflected has still to pass 
through the opal globe, and is thereby weakened another 
15 to 25 per cent., so that only 40 to 50 per cent. of the 
light sent out by the lamp above the horizontal is available 
for downwards illumination. On the otner hand, light 
going upwards from a semi-direct fitting is reflected down- 
wards by a white ceiling with practically the same loss as 
is occasioned by the enamelled shade of a direct lighting 
fitting, but after reflection from the ceiling, light is subject 
to no globe loss, hence semi-direct lighting (using globe 
lamps) is as efficient’ as, or even & little more efficient, than 
direct lighting. The lower efficiency of indirect lighting 
is due to light originally sent downwards having to submit 
to double reflection (from the fitting and from the ceiling) 
before it proceeds to the working plane. It will be seen, 
however, from Table I, that indirect lighting is only about. 
20 per cent. dearer than direct lighting and 30 per cent. 
dearer than sémi-direct lighting ; it is xo twice as dear 
as direct lighting.” Figs. 2—4 show typical polar curves 
of candle-power for direct, semi-direct, and indirect lighting 
units using half-watt lamps. 

Semi-direct lighting bas become very popular during the 
past few years, and obviously not without sound justifica- 
tion, in respect of high efficiency. Lest it should be 
objected that everything depends on the ceiling being 
cleaner than it can be kept in practice, it may be noted that 


ee aS a a a ae ee 
*Table I assumes. equal illumination in each case, but it is 
generally necessary to provide higher mean illumination with 
indirect lighting than is needed when there is a high percentage 
of direct illumination. This necessity makes indirect lighting 
relatively more costly than indicated by Table I.—[ Eps. }. 
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the figures in Table I are based en tests made beneath a 
ceiling which had not been whitewashed for five years. 
Klectric lamps themselves do not soil the ceiling, and in 
living rooms, offices, and workshops, where no very dirty 
work is performed, it is sufficient to whitewash ceilings 
every two years in order to maintain the etticiency of semi- 
direct or indirect lighting. It is much more important that 
the lamp bulb and reflecting surfaces of the fitting be kept 
clean ; due to the brisk local circulation of air maintained 
by the heat of the lamp, dust accumulates fairly rapidly on 
these parts, and to prevent its becoming “ burnt on,” and 


causing great loss of light, the lamp and fittings should be- 


leaned regularly (generally at intervals not exceeding one 
month). 


A point which is not unimportant in interior work is that ° 


glow lamp fittings can be varied to a far greater extent than 
are lamps, in order to harmonise with architecture and 
decorations. z 

(To be continued”) 


THE EDUCATION AND TRAINING OF 
ENGINEERS. 


By “ RADIX.” 


(Continued from page 5OR.) 


The attempts of Labour to coerce payment on the 
highest possible scale by taking advantage of the 
necessities of Capital, and the etforts of Capital to 
grind as much as possible out of Labour without 
regard to the fact that the labourer is a human 
being, have resulted in measures being adopted by 
both sides which ‘‘ kill the goose that lays the 
golden eggs.” The canker of individualism has 
eaten into our whole social system. 

A skilful dialectician may, no doubt, be able to 
make out a case for individualism, but in the long 
rum the man who seeks to grind his own axe only, 
ends either by cutting himself badly, or by falling a 
victim to the natural “feelings of rancour aroused in 
those who have suffered by his inconsiderate 
egotism. 

Is it not the fact that nowadays the majority of us 
are more concerned with our Jeg al than with our 
moral position? Is it not general experience that if 
a man is honest, it is—more often than not—because 
he is too great a fool to be anything else? Do we 


not find that the number of business men who - 


‘understandédegal liability and limited liability, but 

know nothing of moral liability,” is increasing? Is 
not everyone familiar with the aphorism ‘‘ truth is 
sometimes met with in this world, even in an aft- 
davit °? And does not one’s personal experience of 
affidavits show that there is solid foundation in fact 
for this seemingly cynical utterance? 

Trade Unions have introduced rules and regula- 
tions which tend to create in the minds of members 
(and particularly voung members) the habit of 
thinking only of their rights and privileges, and 
ignoring the fact that duties and responsibilities are 
necessary concomitants of rights and privileges— 
in other words, to destroy instead of to preserve the 

‘nice equilibrium between the subjective and the 
objective faculties.” That a journeyman mechanic 
should receive the same rate of pay whether he be 
a highly skilled man with 20 vears’ experience or 
whether he be an apprentice just out of his time is 
a manifest absurdity. and tends to kill all desire to 
excel. On the other hand, the principle adopted by 
some emplovers to “‘ overload the willing horse and 

say nothing ” is equally pernicious. In either case 
the mechanic is deprived of any stimulus to take 
pride in his work, or to improve in his art. The 
standard of skill is lowered, and the factor of con- 
scientiousness dwindles towards zero. This reacts 


upon the productivity of the nation, and constitutes 
a serious handicap in national progress. 

The word “ bargain’’ has come to mean an ex. 
change in which one party obtains an undue advan- 
tage. .In the original sense of the word, the 
essence of a bargain was that each party rendered 
to the other a just equivalent. Were this principle 
more rigidly observed it is safe to say that nine- 
tenths of the sources of dispute between Capital 
and Labour would disappear. 

Trace any human action back to its source and 
we finally come to an act of volition. In fact, we 


"have no experience of any cause but Will.* 
Leaving on one side any metaphysical specula-. 


tions as to the origin or function of Will, we are 
face to face with the indisputable fact that in the 
ultimate analysis the action of a man placed in 
supreme authority is controlled, humanly speaking, 
by nothing but his Will. Is it not the fact that, so 
far as human beings generally are concerned, 
‘goodness ” or “t badness ” is a function of ability 
to resist temptation? Do not the numerous cases 
of misappropriation of trust funds by men who en- 
joyed the highest reputations for honesty and in- 
tegrity bear. ‘this out? What is there to impel a 
man to do right simply because it is right, except 
the possession of an invincible moral sense? And 
is the inculcation of the imperative necessity of ob- 
serving the moral law accomplished by the training 
of the. rational faculty alone, be it in the direction 
of scientific research or of mechanical skill? We 
surely do not need any more convincing object- 
lesson in the futility of any atterhpt to base the 
moral law upon reason only, than is found in the in- 
verted moral sense of the German Empire of to-day. 
as exhibited in the utterances of their leaders of 
thought and in their methods in warfare.f 

During the discussion at the meeting, Mr. Berm- 
man made a point of the great advantage that would 
accrue from the cultivation of relations of friend- 
ship between masters and men; Prof. Dalby said 
something to the same effect; Mr. Longridge 
caused a gasp of amazement by the use of the word 
‘relivious’’ in his speech; Sir John Wolfe Barry 
insisted upon the necessity of raising the moral 
tone: Mr. Hadow said that ‘we needed not only 
skilled men, but good men.’ 

All very true, but this will not be accomplished iÍ 
reform in the education and training of engineers is 
confined to means for raising the standard of skill 
and for imparting a knowledge of theory. The 
attainment of a high degree of mechanical skill will 
not impel a mechanic tò give a fair day’ s work for 
a fair day's pay, nor will the possession of an engl- 
neering degree impel an employer to pay a fair 
day's wage for a fair day’s work. 


* “Tt seems absurd one white man sitting in the house o 
the King of hundreds of thousands of subjects and dictating. 
and not “only that, but being attended to and obeyed. And 
this is the power the white man has, what it is I can't say. 
but whatever it may be, it is that power, and not all the 
black troops we may raise, that enables us to stay in the 
country. It is a very curious thing to think over, but here 
we hold this vast country (and it is the same, of course, a!l 
the world over) simply by Will power or whatever it may be 
termed; by nothing else, for the natives could rise up and 
drive every white man into the sea to-morrow if they wished.” 

—(Ivxtract from a letter written at Ilorin, NIO, by Davis 
Wynford Carnegie.) 


łtIn this connection, the words of Cardinal Manni. 
written about 40 years ago, are worth recalling:—“ A fatai 
extinction of supernatural light, the aberration of faie phile- 
sophy, the inflation of false science, the pride of unbeliei. and 
a contemptuous scorn of those who believe, are preparips 
Germany for an overthrow or for suicide.’ 

The event has shown these words to have been prophetis. 
In the September issue of the ‘ Nineteenth Century snd 
After.” Mr. Ellis Barker, a well-known writer on Germany 
and the Germans, concludes an essay, entitled ‘‘ How Educa- 
tion has Degraded the German Character,” with these wor 
—‘* Education, far from enlightening the German nation, 
blinded, debased, and ,dehumanisedy it.” 


bs 


Education (or 


| 
| 
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what passes for such to-day) aud morality are not 
correlatives. ‘‘ The belief in the moralising effects 
of intellectual culture, flatly contradicted by facts,” 
says Herbert Spencer, ‘is absurd a priori. 
One who should by lessons in Latin hope to give 
a knowledge of geometry would be thought fit for 
an asylum; and yet he would be scarcely more 
irrational than are those who by discipline of the in- 
tellectual faculties expect to produce better feel- 
ings.” (Study of Sociology, Chap. VIII, p. 363.) 

It may be said that all this is not the business of 
the Committee it is proposed to appoint. Possibly not 
—directly. But it has got to be somebody’s business 
because just as “the modern world has recently 
learned that it is useless to try to educate a child 
that 1s not fed,’’ so it will prove useless to try and 
turn out “ good men as well as skilled men ” un- 
less the men possess the potentiality of goodness as 
well as of skill. You cannot make a silk purse out 
of a sow’s ear. -e 

The evils from which humanity is suffering to-day 
are largely traceable to the persistent neglect, 
throughout generations, of the training and deve- 
lopment of Will and character in the young. At 
present the moral training of our children, our 
young men, and young’ women. gives some of us 
foi less concern than the selection of our daily 
ood. 


(To be continued), 


PYROMETERS AND PYROMETRY. 


THE Faraday Society opened their session on November 7th, 
meeting In the rooms of the Royal Society of Arts, when a 
large gathering contributed to the success of the general dis- 
cussion on ‘*‘ Pyrometers and Pyrometry,’’ which filled—and 
more than filled—the evening’s programme. Owing to the 
regretted absence of the President, Sir Robert Hadfield, to 
whose initiative the discussion was due, the chair was filled, 
appropriately enough, by Sir RICHARD GLAZEBROOK, €.B., 
F.R.S., Past-President, the Director of the National Physical 
Laboratory, where so much valuable work on heat and its 
measurement has been carried out almost since its founda- 
tion. This early work was referred to by the Director in 
the interesting contribution to the discussion with which he 
opened the proceedings. Jn those early days the old Kew 
thermometer represented the national means of measuring 
temperature, and it was due to Sir Andrew Noble that Dr. 
Harker was able to begin the investigation of the relation 
between the air thermometer and Callendar’s platinum resist- 
ance thermometer. It was not until 1913 that the standardi- 
sation of higher temperatures was attempted, and this aspect 
of the subject was dealt with by Dr. Ezer GRIFFITHS and Mr. 
F. H. Scuoririp. It had been arranged to hold a conference 
at Berlin in September, 1914, to introduce an international 
scale of high temperature, up to and possibly beyond 1,300 
leg. C., but under the circumstances an agreement between 
che Washington Bureau of Standards and the National 
Physical Laboratory was all that had been reached. Sir 
Richard gave some striking illustrations of the importance 
of exact high temperature measurements to modern industry. 
[t was found, for example, that in a particular heat treat- 
nent process 40 or 50 per cent. of the steel articles had to be 
‘ejected, because the temperature of quenching had only been 
udged by the skill of an experienced workman instead of 
neasared by a pyrometer. 

Pyrometer Standardisation.—The paper by Griffiths and 
Schofield already referred to gave an account. of methods at 
wesent in use at the National Physical Laboratory. The 
‘tandard scale of temperature is thermodynamic, but in prac- 
ice the problem of standardisation resolves itself into an 
‘mpirical calibration of the pyrometer against a gas thermo- 
neter, but the comparison not being always a direct one takes 
lace through the following stages :— 

1. Comparison of gas thermometer with a thermoelement. 

2. This thermoelement is emploved to determine the freez- 
ng points of a number of pure metals. 

3. The freezing-point determinations are used by the ob- 
erver who wishes to calibrate a pvrometer for the standardi- 
ation of his thermoelement, who then compares the pyro- 
neter and thermoelement under suitable conditions. 

In practice the constant-volume hydrogen thermometer is 
ised to realise the scale between 0 deg. C. and 100 deg. C., 
nd calibrated against this, but extending over the range 
vetween the freezing point of mercury (35.58 deg. C.) and the 
oiling point of sulphur (444.5 deg. C.), the platinum resist- 


ance thermometer is employed. The paper proceeds to give 
the best determinations now available of the fixed points on 
the thermometer scale up to the melting point of copper 
(1,083 deg. C.). Above this temperature few investigations 
have been made with the gas thermometer, but Day and 
Sosman,. using a rbhodium-alloy bulb, have arrived at 1,549 
deg. C. as the melting point of palladium, and by extrapolation 
1,755 deg. C. as that of platinum. Up to 1,550 deg. Day and 
Sosman’s ‘‘ fixed points” are usually accepted as standards, 
but above that temperature the scale should be extended on 
the basis of the radiation laws. ; - 

Mr. JoHN RHODIN, in the discussion, raised the interesting 
point as to whether it would not be better to base the whole 
of our thermometric scale on the laws of radiation, which 


„have a sound theoretical basis. Messrs. Griffiths and Schofield 


went on to describe the apparatus employed for calibratin 
the thermometric pyrometer by means of the accepted ‘‘fixe 
points,” and they discussed in some detail the sources of 
error to. be looked for and avoided. Finally the calibration 
of total radiation and optical pyrometers was dealt with, the 
electric furnaces used for the purpose, an example of which 
was exhibited at the meeting, also being briefly described. 
Recent Developments in Pyrometric Apparatus.—Of the 
group of papers describing recent forms of pyrometers and of 
apparatus for obtaining high temperatures, the most interest- 
ing were contributed from America. That sent by Dr. E. F. 
NORTHRUP was particularly illuminating and suggestive. 
After pointing out the objections to existing types of electric 
furnaces, particularly those used for fusing chemically-pure 
products requiring very high temperatures, he laid down the 
condition that in the ideal furnace the heat should actually 
be produced within the crucible. This requires an electric 
induction furnace, but for various reasons which are set forth 
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Fia. 1.—Tin PYROMETER. 


it must be a furnace obtained without the use of iron. Such 
a furnace, of 20-Kw. capacity, Dr. Northrup bas succeeded 
in constructing by employing high-frequency currents (up 
to 25,000 cycles per second at 7,000 volts) in an induction 
coil of some 50 turns to induce very large currents 
in the crucible—walls or contents—which it surrounds. The 
primary currents are oscillatory, and produced from the dis- 
charge through condensers of a two-phase, 60-cycle, 220-volt 
supply. The apparatus seems complex; in reality it is very 
simple, and in peace times—as pointed out.by Mr. E. H. 
RaYNER—is an ordinary marketable wireless outfit of somewhat 
high power. The thermal efficiency of the 20-kw. furnace is 
as high as 60 per cent.; it will melt 45 lb. of brass in 35 
minutes, and the vacuum type will bring a 14-cm. diameter 
graphite furnace filled with tin or glass to a temperature 
well over 1,600 deg. C. in 40 or 50 minutes. Dr. Northrup 
was in hopes of attaining 2,000 deg. C., and the building of 
furnaces of large units was in contemplation. The furiace, 
which is made by the Ajax Metal Co., of Philadelphia, was 
most favourably received by those competent to judge, and 
the type was considered to have a future before it. Cer- 
tainly a furnace in which metals like tungsten and its alloys 
can he melted in vacuo, free from carbon, is one which metal- 
luruists keenly desire. l , 

Dr.. Northrup’s latest appliances for measuring high tem- 
peratures were no less interesting. Up to 1.300 deg. C., tempera- 
tures in any kind of atmosphere can be accurately measured 
by means of well-constructed platinum-rhodium thermo- 
couples, but the putentiometar on ‘which the Bm. is 
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measured must be of a robust, portable type. Such an instru- 
ment, used in connection with a direct deflection millivolt- 
meter (that can be calibrated to degrees), and known as the 
“ Northrup Pyrovolter,” was described in the paper. It bemg 
a deflection instrument, its accuracy and permanency depend 
upon the permanence of a permanent magnet rather than upon 
that of a standard cell, and as the voltmeter is Introduced into 
the circuit after balance has been obtained in substitution 
for a copper coil of equal resistance, its temperature coeffi- 
cient Introduces no errors. We believe that- in this country 
Dr. Rosenhain has also designed a worksbop type of potentio- 
meter. 

A somewhat similar type of potentiometer was described in 
a paper cominunicated by Mr. Richarp P. Brown, of Phila- 
delphia. In this a direct reading on a high-resistance milli- 
voltmeter from the thermocouple 1s measured by comparison 
with an equal voltage from a dry-cell circuit. The tempera- 
ture cocfticient of the meter is likewise echminated by furnish- 
Ing a copper resister Jn the meter equivalent to the copper or 
aluminium of the coil. The high resistance of the voltineter, 
up to 1.000 ohms, is secured by reducing the weight of the 
moving element to a minimum. Tt is made of an aluminium 
alloy wire 0.003 in. dia. enamelled for insulation. 

Thermoelements and High-temperature Thermometers.— 
‘Mr. Brown tells us that in the States nitrogen thermometefs, 
taking the form of a copper bulb actuating through capillary 
tubing an expansive spring, are considered the most satisfac- 
tory instruments to use up to 425 deg. C. Mr. J. C. RHODIN 
drew attention in this connection to the Wiborgh pvrometer, 
which was successfully used for controlling the temperature of 
an air blast-furnace up to 800 deg. C. This was a gas therino- 
meter m which a known quantity of air under a known pres- 
sure Was pressed into the bulb. For temperatures up to 1,100 
deg. C. a base-metal thermocouple, usually compounded of 
O) per cent. nickel and 10 per cent. chrominin, and 98 per 
cent. nickel and 2 per cent. aluminium, is generally employed 
in America. For temperatures up to about 1,300 deg. C. 
platinum and rhodium thermocouples are in vogue in America 
as well as in this country, but they are unsatisfactory, Dr. 
Northrup tells ns, in a reducing atmosphere above abont 145 
deg. C. A thermocouple of tungsten-molybdenum though 
giving a small E.M.k., can be used to measure extreme tem- 
peratures if protected from hot gases. 

For temperatures up to nearly 1,700 deg. C., Dr. Northrup 
recommends the use of molten tin (boiling point 2,270 deg. C.) 
as the pyrometric substance, and he describes a form of 
molten-tin thermometer with a bulb and stem of graphite, in 
which the height of the column is determined by electrical 
contact. A cross-sectional view is shown in the accompanying 
figure (p. 583). Dr. Northrup urges investigations into the 
possibilities of molten tin for extending the fundamental tem- 
perature scale above the limits of the gas thermometer. 

Base-metal thermocouples were also discussed by Mr. C. R. 
Daruinc and Mr. G. E. M. Stone. Mr. Darling and Mr. A. 
W. Grace have shown that in general the F.M.r. of a couple 
is not alfected by the fusion of one or both of its elements, and 
if, therefore, provision be made for either element to fuse 
without breaking the circuit, the employment of such couples 
is feasible up to 1,500 deg. C. Mr. Stone’s paper, which was 
of considerable practical interest, dealt with remediable causes 
of unreliability encountered in thermoelectric pyrometry. 
especially in base-metal systems. A very common source of 
trouble could be traced to the low terminal resistances of in- 
struments. ` 

In work where high accuracy is desired, the temperature of 
the. cold junction needs careful watching, and Mr. R. 8. 
WHIPPLE advocated burying this some 10 ft. or more beneath 
the floor, protecting it by a metal sheath filled with bitumen 
or powdered magnesia. Such buried thermocouples are being 
successfully used in works practice. 

One great difficulty in using thermocouples at high tem- 
peratures is the protection of the couple from direct contact 
with the molten metal of the furnace under measurement. 
Dr. F. Rocers boldly cuts the Gordian knot by letting the tips 
of his elements—not otherwise united—actually dip into the 
molten metal (fig. 2). Only a very short immersion is necessary 
for a steady reading, so there should not be unduly rapid 
deterioration of the expensive wires composing the elements. 
The method deserves a good trial. Incidentally. we may refer 
here to a rough workshop method Mr. S. N. BraysHaw uses 
for standardising pvrometers, in which he melts a 60/40 
copper-tin allov—a eutectic of wonderfnl stability—in a deep 
graphite crucible in an atmosphere of coal gas, covering the 
molten alloy with charcoal. This gives a “fixed powt” of 
T30 deg. C., which happens to be the Ac transformation 
point of a much-used 1.1 per cent. carbon and 0.5 per cent. 
tungsten commercial steel. 

Automatic-control Purometers.—Several speakers touched on 
this impartant subject. and Mr. C. 1. FOSTER expressed a 
widelv-held view, which manufacturers should take note of, 
that the antomatie control of a furnace hy means of a pyro- 
meter, although presenting many difficulties, wassa practica! 
proposition with a future before it. Mr. S. A. Mary. of 
Messrs. Hadfields, Ltd., exhibited a Brown control instru- 
ment for operating an electric furnace. Tn this a nickel- 
chromium alloy thermocouple actnates a high-resistanee milli- 
voltmeter. A small motor or clock depresses the instrument 
pointer every 10 seconds, and thus brings together two con- 


tacts which, working through relays, actuate the switch ccn- 
trollmg the furnace current. A valve of a gas or oil furnace 
can be similarly controlled, and the principle may be applied 
to signalling pyrometers showing red, white, or green lighis 
according as the temperature is too low, within limits, or to 


high. 
(To be concluded.) 


THE NITROGEN PROBLEM. 


THE war bus forcibly brought home tbe vast service that 
science can render to trade and industry. In almost every 
branch of business the chemist and scientist can reduce costs, 
Increase profits, and open up new fields for the merchant to 
conquer. Research incidental to the conduct of the war was 
shown that this applies particularly to those industries depen- 
dent on nitrogen compounds. Forced by circurnstances to 
face the problems connected with the provision of ammonia 
and of nitric acid by the newer synthetic processes, We ure 
well on the way, thanks to the valuable work of the Nitrogen 
Products Committee of the Munitions Inventions Department. 
to solutions that promise permnanent benefit to the agriculture 
and commerce of Great Britain, apart trom the immediat: 
assistance rendered towards the successful prosecution «i 
the war. 

Nitrogen compounds are essential for explosives, and in tbe 
form of fertilisers for agriculture. The world’s consumpti 
for agricultural purposes almost doubles every 10 vears; iv 
1913 it was no less than 34 millon tons of Chile nitrate, ani 
about 14 million tons of sulphate of ammonia. As long ai: 
as 1895 Sir William Crookes predicted a shortage in tł 
world’s wheat supply, and urged the vital importance of fini 
ing other sources of nitrogenous fertilisers in view of the ia 
that the natural deposits of Chile nitrate were limited ir 
quantity. Sir Wilham himself experimented ìn obtatric. 
nitrogen from the air, in which it exists in unlimited ynat- 
titles, Other countries appreciated the possibilities thus ind- 
cated, and set to work on the problem of nitrogen fixation. 
Norway, being at an advantage with cheap water power. 
adopted the are process, which produces nitric acid die: 
from atmospheric nitrogen and oxygen, but only by an eret 
mous Consumption of power. Germany, on the other hand. ceò- 
centrated, in the main, on bringing to a commercial suc e~ 
a process worked by Prof. Haber for producing ammonia t 
the union of hydrogen and atmospheric nitrogen at extrem: : 
hizh pressures and at an elevated temperature. We, bev 
ever, with whom the idea of nitrogen fixation originated. è 
nothing, the ammonia recovered at gasworks and coke osez- 
being practically the only form of combined nitrogen produc: : 
in this country. 

When the war began, the Central Powers, by extendr. 
their established nitrogen fixation processes. and by deve: 
ing others, such as the cyanamide process for the product > 
of nitrolim or ammonia, and the oxidation process for »=<- 
Verting ammonia into nitrie acid, became self-sustain: z 
Although the command of the seas enabled us to import tr- 
Chile all the nitrate of soda we needed for munyions v- 
agriculture, and so escape the consequence of our seieri 
neglect, the beginning of the submarine campaign in Fe: 
ary, 1916, forced us to review the position. 

In June, the Nitrogen Products Committee was set 
under the chairmanship of the Comptroller of the Menin: 
Inventions Department of the Ministry. Before the c" 
mittee lav the ditticult task not only of discovering the w 
ing details of some of the more important processes wi: 
are carefully guarded by the foreign firms who are wort: 
them, but of making the processes commercially practici! - 
Because of the pre-eminent position held by the Haber r 
cess in Germany, where the economic conditions as recy 
coal supplies and the comparative absence of water power. 
similar to those here, and because it was plain that the °- 
search would be especially difficult owing to our limited ko - 
ledge of the process, attention was first directed to the r- 
lem of the production of synthetic ammonia. The Comm.” 
then turned its energies to bringing to a commercia! - . 
the ammonia oxidation process for producing nitric acid i- 
gasworks and other forms of ammonia, a process which ` 
not hitherto been practised in England, although work- i 
some extent on the Continent. 

The fruitfulness of the Committee’s Inquiries led tro - 
issue of an interim report in February. 1917, and on thn’ 
Minister (Dr. Addison) decided to take action. among «" 
things upon the ammonia oxidation process. The Extie- 
Department has since taken over the task of establi-hins © 
process on a commercial basis. Mannfacturers intereste! 
ammonia oxidation met the Comptroller and the res- 
stuff, with the practical outcome that in several of our [a’- 
chemical works the process is being introduced to take ’ 
place of the nitre-pots used in the making of sulphuric = 
by the Chamber method. Seeing that before British ches > 
concentrated their attention on this problem the annus! © 
sumption of Chile nitrate for the purpose in questien * 
18,000 tons, the saving of shipping space by the adore” 
the ammonia oxidation process may become very mato- 

The investigation of the Haber process has inv--iv~ 


\ 
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solution of several difficult chemical engineering problems, 
us Was to be anticipated in operations necessitating the conr- 
pression and muuipulation of gases at extremely bigh pres- 
sures. ‘Phe whole of the conditions governing the process 
have been thoroughly studied, with the result that a method 
of working has been devised Wheieoy the output of annnonia 
per unit of plant has been increased to a Ngure which, as 
fur as is known, has never been approached, even in Ger- 
many, the home of the process. A semi-technical Haber unit 
Js now 10 operation, and is providing data concerning the few 
further details to be elucidated prior to the erection of a full- 
sized unit. As an outcome of this synthetic ammonia research 
work, a process has been discovered for the preparation on a 
large scale of the purest hydrogen, and the promise displayed 
in small-scale work is now being put to the test by sei- 
commercial trials. 

Although the Couunittee has concentrated particularly on 
processes .valuable as war measures, the possibilities of nitro- 
gen fixation in relation to agricultural and commercial re- 
quirements after the war have not been lost sight of. The 
manufacture of cyanamide or nitroliin, a valuable fertiliser. 
has been investigated by a deputation which proceeded abroad 
for the purpose. It is not unlikely that the industry may. be 
established ip this country to meet the demand for fertiliser 
that is anticipated as a result of the Board of Agriculture’s 
new policy, which will bring several million additional acres 
into cultivation. 

: ; , , 

To establish certain nitrogen fixation processes on a sound 
basis cheaper electric power will be imperative. An inquiry 
has been made as to the possibility of cheapening the produc- 
tion of electric power from coal by the use of methods per- 
mitting of the recovery of ammonia, fuel oils, and other by- 
products hitherto wasted when raw coal has been directly 
used. Schemes for the utilisation of various undeveloped 
water powers in this country for electric power production 
have also been examined. The survey of a particular drainage 
area has recently been completed, and has revealed a potential 
source of 40,000 electrical horse-power in an inportant indus- 
trig] area. Finally, the Nitrogen Preducts Committee has in- 
vestigated the probable requirements of this country for 
nitrogen compounds, and has gone carefully into the probable 
costs of manufacture by the various synthetic and non-syn- 
thetic methods in the light of experience in allied industries. 

Moreover, in order to review the nitrogen problem as it 
affects the Empire, the Committee bas got into direct com- 
munication with officral representatives of Australia, Canada, 
New Zealand. South Africa, Egypt, and India. It is in 
touch, too, with Allied countries; France, Italy, and Russia 
kave representatives acting in liaison with the Inventions 
Department on the nitrogen problem. 

Thé final report of the Committee, which it is hoped will 
not be long delayed, will form an impressive record of scien- 
tific industry and resource, bearin’ testimony to the truth 
that Great Britain, once she is roused, is equal to any 
emergency. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession, 


British Methods in Foreign Trade. 


A letter from India recently appeared under the above 
heading in some of the electrical papers from ‘* Trumpeter.” 
and I crave leave to give a’ small example of how things 
should not be done. - 

In September, 1916, when on the point of returning to 
India, I personally gave an order to a very well-known Lon- 
don firm for an electric toaster, paying the cost there and 
then—some 22s., I think. I was, of course, fully prepared 
for delay, as none of these were in stock at the moment. 
Dispatch was advised a few months ago, and the toaster 
arrived in September, 1917. I used it at breakfast for exactly 
six days before it burnt out, the pressure being correct (220 
Volts) within a small margin. But the point is that it would 
not make toast. The elements are placed at the two sides 
with a wide vertical strip in between, so that no ingenuity 
could prevail on the bread to toast down the middle. The 
engineer of the Simla supply, whose electric fires and water 
heaters are ahead of most types I have met, re-wired the 
device for me in a sensible manner, and now it makes good 


toast. ; 
J. W. Meares. 
Simla, October 13th, 91T. 


The E.T.U. or the A.E.S.E.? 


I am desired by the members of the Marylebone Branch 
dòf the National Amalgamated Union of Ernginemen, Firemen. 
and Electrical Workers to call the attention of ‘‘ Progress ” 
to the fact that there are about 11 or 12 Unions catering for 


` 
A 


the employes of the generating stations. Up to the present 
moment Mr. Meakin is the only trade union agent known to 
us who took the initiative in trying to get a base rate for 
London and suburbs in the power stations. Something like 
two vears have passed since inquiries were made in a certain 
direction on the part of the N.A.t.E. which ultimately led 
to the matter being placed before Sir Geo. Askwith. The 
official figures submitted were so startlingly diverse with 
respect to the wages of the generating and distributing statis 
of 10 leading power stations that the Marylebone Branch 
decided to commission Mr. Meakin to make inquiries all 
round. He started straight away, and the task is not yet 
completed. We wonld like to ask why another union is to 
be formed only to go over the same ground as we have 
traversed? To put an end to this piecemeal method of work- 
ing, it has been suggested by an official of another trade 
union that a round-table conference of all the secretaries 
of the trade ynions interested should be arranged. I make 
the suggestion as it was given out, and perhaps some of 
your readers would like to offer opinions through your 


columns. 
J. Vincent, 
Branch Secretary. 
The National Amalgamaicd Union of Enginemen, 
Firemen, Mechanics, Motormen and Electrical 
Workers. 


London, N.W., December 3rd, 1917. 


I read with great interest the letter from “ Progress,” but 
before starting a new trade union would it not be just as Well 
for some of the older ones to declare their policy? In com- 
inon with many others, I have been asked to join the E.1.U., 
but I am in doubt on one vital point, viz., shall I ever be 
asked to come out on strike to support wiremen who may 
be asking for a rise in wages? 

: Puzzled Engineer. 


The Status of Draughtsmen. 


Among the mass of correspondence dealing with industrial 
questions, the claims of draughtsmen have not received that 
attention which is undoubtedly their due. Possibly this is 
owing to the draughtsman’s unfortunate habit of brooding 
over his grievances, rather than openly ventilating them; and 
it is this peculiarity which has unquestionably led to the 
passive acceptance of his present relatively low status. 

Now, it is quite obvious to everyone that the successful 
prosecution of the war depends upon the speedy turning out 
of ships, aircraft, guns, together with a variety of electrical 
and mechanical devices; but what perhaps is not so pepe ally 
recognised is the fact that without the draughtsman’. skili 
and ingenuity none of these things could possibly materialise. 

In other words, the draughtsman’s work is the keystone 
to the whole of the shipbuilding, engineering, and electrical 
industries. D 

The patriotic example shown by draughtsmen In consis- 
tently sticking to their work during the national upheaval, 
when other trades have so easily obtained their objects by 
other and more drastic methods, has met with little response 
on the part of the powers that be; but this is only in keep- 
ing with the attitude hitherto adopted by those in authority 
of deliberately refusing to recognise openly the draughts- 
man’s true importance in the industrial world. l 

As, therefore, it is obviously futile to place reliance in 
human sympathy and sense of fairness, draughtsmen must 
look to themselves, and by combined and concerted effort 
see that the causes which have created this feeling of sus- 
picion and unrest are finally and positively removed. 

Might I point out to your readers that the Draughtsmen’s 
Association has already done magnificent pioneer work in 
this direction, and only the loyal support of all draughtsmen 
is needed to enable its aims to be successfully achieved. — 


J. D. Murray, 
President, Merseyside Branch of the Association of 
Engineering and Shipbuilding Draughtsmen. 


Birkenhead, November 30th, 1917. 
[We are fully aware of the high value of draughtsmen's 


work, and of the low esteem in which, for some inexplicable 
reason, it is held by the engineering world outside their 


ranks: and we cordially sympathise with them.—Eps. ELEC. 
Rev.] 


Concert.—The Association of Engineering and Ship- 
building Draughtsmen (London Branch) are holding their first 
Bohemian Concert to-morrow (Saturday) at 7 pm. at the 
‘Caledonian Salon.” Holborn Restaurant. The following are the 
artists :—Miss Diana Hughes. soprano: Mrs. E. M. Pearson, mezzo 
soprano; Miss Winifred G. Winter. songs at the piano: Mr. E. H. 


‘ Walker, tenor; Mr. Reginald Yates. baritone: Mr. W. Hanson 


Crossland, tenor; Mr. Fred. Emerton, entertainer ; Mr. Albert L. 
Walter, solo pianoforte ; Mr. F. Ollerenshaw, tenor. 
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WAR ITEMS. 


Building Work to be Further Restricted.—At present no 
building work costing more than £500 may be’ proceeded 
With without special permission from the Government. The 
Times states that the regulation is to be carried further. The 
new Rule will prohibit “‘any form of constructional or 
decorative work, with few exceptions, without express per- 
mission.” The object is to prevent unnecessary work being 
undertaken while there is a pressing need for men accus- 
tomed to such labour for urgent war purposes. | 


The Coventry Strike.—The strike of 50,000 workers at 
Coventry, which ended early in the weck, represented, says 
the Daily Telegraph, on an eight-hours day basis, the loss 
beyond recall of 3,200,000 hours of labour on aeroplane pro- 
duction. 

Industrial Reconstruction.—Under the auspices of the 
Employers’ Parliamentary Council a national conference will 
be held at the Central Hall, Westminster, on Wednesday, 


December 12th, to discuss and determine a united policy in 


regard to the proposals of the Government with respect to 
reconstruction and to industry and trade after the war. A 
resolution will be submitted welcoming the recommendations 
of the Whitley report, but submitting that to successfully give 
effect to the proposals it would be essential that agreements 
between organisations of employers and emploved should be 
legally enforceable; that all combinations of Capital and 
Labour should be subject to the ordinary law of the land; 
and that the provisions of the Trade Disputes Act which gave 
immunity in this respect should be repealed. 

A Government Labour Committee.—The War Cabinet 
has appointed a Government Labour Committee, consisting 
of the following members:—Rt. Hon. G. N. Barnes, M.P. 
(Chairman), Sir Auckland Geddes, K.C.B., M.P. (Vice- 
Chairinan), Sir George Askwith, K.C.B., K.C., Mr. Guy Cal- 
throp, Sir Lynden Macassey, K.B.E., Mr. I. H. Mitchell, and 
Mr. U. Wolii. 

The Committee will deal with questions of wages (includ- 
ing the interpretation of the Orders relating to the increase 
of 123 per cent. recently granted to plain time-workers. in 
certain industries) and to co-ordinate the settlement of labour 
qhestions affecting Government Departments. The commit- 
tee may confer with a consultative committee consisting of 
representatives of the principal Government Departments 
concerned with industrial questions. The functions of the 
Government Labour Committee will not supersede those of 
the arbitration tribunals set up under the Munitions of War 
Acts by the Ministry of Labour. 


Exemption Applications.—At Southwark, Messrs. W. P. 
Catterson & Sons, manufacturers of gas and electric lamps, 
of Newington Causeway, were requested to show cause why 
certificates of canditional exemption should nat be with- 
drawn granted to their buver, 41, ip grade 3; a head counter- 
man, 40, fit for labour abroad (B2); a salesman, 36, in grade 
3; and another salesman, 38, fit for sedentary work at home. 
The firm now employed 15 other men, all over military age, 
and nine women in the office, who had taken the places of 
men who had joined up. The bulk of their work was for 
Government Departments. The counterman had been with 
the firm 19 years, and was now doing the work of three meo. 
Ald. Hewitt: Will you tell us the number of articles you deal 
in? Mr. Catterson replied °that their catalogue contained 
over 6,000 articles. Coun. Weaver: It does not appear as if 
the business would he ruined if we took the counterman. 
Coun. King: What is to prevent you having a lady in your 
showroom? Mr. Catterson said that Government contractors 
called at the showrooms to see if they could obtain substi- 
tutes for various articles. and it was essential that there 
should be a man there with an intimate knowledge of the 
goods. They had 45 men before the war, but now had only 
22. The National Service Representative said tbe firm was 
lucky to have three men in low medical categories. These 
were granted six months’ exemption each, and the appeal 
for the counterman was dismissed, the National Service Re- 
presentative undertaking not to call him up for three months. 

A Glasgow Corporation tramway motorman, 39 vears of 
age. appealed to the Lanarkshire Military Appeal Tribunal 
against the withdrawal of his exemption. 
years in the Army, was mobilised on the outbreak of war, 
und served in, Gallipoli and Eecypt. He appealed on the 
around that he was in a certified occupation. He had been 
in the Corporation tramwavs service since 1904. The Sheriff 
said appellant was in a certified occupation, and exemption 
was granted. 

Rochdale Tribunal put back nine tramway emplovés, all 
A. Bl or Cl men, to February 28th. Mr. G. Webster, the 
fromwavs manager, said there was a shortage of drivers, and 
the employés had often to work seven days a week and very 
long hours. Four cars had to be taken off the service in 
oder that the men could appear before the Tribunal. 

At the Shoreditch Tribunal, Mr. Lewis Davis, of Curtain 
Reed, B.C. wire coverer of electrical fittings, appealad on 
business grounds for G. W. Hardy, aged 89 years, classed A, 
mechanical fitter, for the fourth time. Mr. Davis said it 
was all electrical work they were engaged on. Ther made 
the flexible cord and wiring. There were about 100 piris 


He had been 21 


engaged, and he did not know what would happen if this 
man had to go. It was highly technical work. His wages 
were 49s. a week. He felt convinced that many of the girls 
would be thrown out of work if he had to go. The Tribunal 
discussed the small wages paid to the man. Hardy gaid there 
were about 200 machines running, and he looked after the 
motors. The Tribunal decided to grant four months, and 
the Town Clerk said it was the opinion of the Tribunal that 
this man could not be claimed as indispensable when he was 
paid so little. l 

At Windsor, Mr. H. Fowler, electrician, appealed for F. G. 
Isgrove (18, B1), his apprentice. Mr. Fowler is in the 
R.N.A.S., and Mrs. Fowler stated that if Isgrove was taken 
there would be no skilled person to carry on the business. 
There was another upprentice, aged 16; both worked to- 
gether, but the younger lad could not manage the work alone. 
Five, including her husband, had enlisted from the business, 
which was the only one of its kind in Windsor. A month's 
respite was granted to see if anyone could be obtained to 
replace Isgrove. 

At Stratford-on-Avon, there was a Military review of the 
case of A. Baldwin (40, B1), electrician to Mr. J. Fielden, 
Tattle Kineton. The Military were willing that the man 
should remain until a capable substitute was found, and 


Mr. Fielden stated that the man was in charge of his electric 


light plant, which provided light for the hospital. The Mili- 
tary suggestion was agreed to. 

Elland Tribunal has refused an appeal by J. Sykes, elec- 
trician, but he is not to be called before the end of January. 

Surrey Appeal Court has granted three months’ exemption 
to E. Lown (31), who is in charge of the electric plant at 
the Farncombe Paper Mills. 

East Kent Appeal Court has granted exemption until May 
%th to Mr. C. Campbell (41), managing secretary to the 
Whitstable Electric Co., Ltd. 

At Southend-on-Sea, exemption until February Ist was 
granted to C. C. McBride (18), electrician’s apprentice. of 
Westcliff, to enable him to obtain a commission. He had 
already been in the Army. 

Leyton Tribunal has granted six months’ exemption to 
W. H. Ruddock (31, C3), electrical mechanic at the Alliance 
Kinema. 

At Southwark, the National Scrvice Representative drew 
attention to the cases of men granted certificates under the 
Protected Trades Schedule, pointing out that these men, 
many of them young and passed for general service or garri- 
son duty abroad or at home, were not called upon when 
granted their certificates to join the V.T.C. or the Special 
Police. There was a feeling in the borough, as well as 
throughout London, by men granted exemption by tribunals 
who were compelled to join these forces as a condition of 
their exemption, that the men m munition works should 
also be compelled to do something of national importance. 
He thought that these inen in munition works were capable 
of becoming efficient members of the defensive forces. The 
Tribunal decided to communicate with the department respon- 
sible for granting the certificates, urging that it should be a 
condition that the men securing them should join either the 
V.T.C., the Special Police, or the Red Cross. 


_ LEGAL. 


Gas LIGHT AND COKE Co. r. HACKNEY BorouGuH Council. 


In the Court of Appeal, before Lords Justices Swinfen Eady. 
Warrington, and Scrutton, on Thursday, November 29th, the case 
of the Attorney-General, at the relation of the Gas Light and 
Coke Co., Ltd., v. the Metropolitan Borough of Hackney was heard, 
upon the appeal of the Gas Light and Coke Co. from the judgment 
of Mr. Justice Astbury in the Chancery Division. 

Mr. CoLEFAX, K.C.. in support of the appeal. said Mr. Justice 
Astbury had dismissed the action with costs, and shortly stated 
the point had reference to the charges for electricity that were 
made by the Borough of Hackney—whether or not in their charge 
for power they infringed the provisions of Sections 19 and 20 
of the Electric Lighting Act. The plaintiffs’ submission was that 
Mr. Justice Astbury had not given effect to the judgment of the 
Court of Appeal in the Long Eaton case, and, further. that he had 
unduly made distinctions between that case and the present one. 
In the Long Eaton case the facts were that persons using power 
for running their machines, if they took all their light from the 
company, got it at n cheaper rate, while, on the other hand. if ther 
only took it for one purpose. they did not get it at the cheaper 
rate. The Borough of Hackney had given tothe power user a reduced 
charge in respect of lighting up to the extent of 20 per cent. af 
the energy user's other charge, thereby giving the user a benefit 
over one who only took electrical energy for light. The charges 
were divided under two heads—one for light and one for power. 
with alternatives for lighting: and the circular of which his 
clients complained in the present proceedings went on to say that 
consumers paying under this scale (that was for power) were 
allowed to use 20 per cent. of the energy supplied, for lighting. 
Plaintiffs admitted that a power user in respect of electrical energy iw 
power had a better load factor and a better diversity factor than a light 
uger under ardingry aircumstances ; butthe power user whea he used 
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light worsened the position at the central power station, and in 
fact, gui the user of light. he was no better for the power station— 
if so good—than the ordinary user of light and the non-power user 
of light. His broad point was that the Borough of Hackney, 
having regard to the Long Eaton case, was not entitled to vive to 
a power user a preferential charge in respect of light. It was an 
inducement to the power user to cheapen the cost of his power by 
taking light without any corresponding benefit to the station. In 
the Court below, evidence was viven that the charges of the 
Borough Council of Hackney for power resulted in a loss ; but as 
the learned Judve was of opinion that the evidence was irrelevant, 
he would not go into that part of the case. He contended that the 
present case was on all fours with the Long Eaton case. 

On Friday MR. WALTER. on behalf of the respondents, in sup- 
port df the judgment of the Court below. said the appellants’ case 
was based on a misconception as to the true effect of Secs. 19 and 20 
of the Act. What they had sought to do was to read the Act as 
though the sections were not framed to prevent different charges 
to different consumers but. bet ween a different consumption. Elec- 
tric supply undertakings supplied one thing, and that was elec- 
tricity. The only interest they had was in the use of the energy 
supply, in so far as that use affected their cost of supply. An electric 
light undertaking had to be on a scale to meet the maximum 
demand which at any time might be imposed on the plant. That 
was of fundamental importance in considering the question of cost. 
Capital charges went on whether they venerated little or much 
electricity. The ordinary lighting was only for about two hours a 
day, taking the year through. Therefore all electric light under- 
takings endeavoured, as fur as they could, to extend the useful 
work of their station. What the Court was asked to say was that 
the customer who used the plant for but two of the 24 hours 
could not be charged differently to the man who used the plant for 
11 hours. That was really what the appellants were asking. All 
the authorities were absolutely in favour of the respondents. If 
they had to make separate charges to consumers who used both 
power and light, they would have to have separate meters and 
separate wiriny, which would probably cost thousands of pounds. 
The Act of Parliament had nothing to do with power. nothing to 
do with light. and nothing to de with charges. ‘They had power to 
distinguish between the classes of consumption and the classes of 
consumers, There was no such distinction known as a 
differentiation between power and light for the purposes of the 
Act. No evidence had been viven at the trial that there was any 
undue preference. The prices were based on the fact that if they 
got a customer of a certain kind the prices charged by the station 
would be remunerative. There was no suggestion in the evidence 
that the rates were not perfectly fair. The only thing that was 
suggested was that the respondents were not entitled to charge the 
consumers on that basis. 

The further hearing was adjourned until Monday. a i 


Re TayLoR & Co. (HATTON GARDEN), LTD. 


IN the Chancery Division, on Friday. Mr. Justice Astbury granted 
an injunction restraining Taylor & Co. (Hatton Garden). Ltd.. and 
Miss Julia Taylor and Ernest W. Tester, the signatories and share- 
holders of the company, from using the name Taylor & Co. (Hatton 
Garden), Ltd. 

Mr. F. RUSSELL, K.C., who appeared for the plaintiff, Moritz 
Bergl, an Associate Member of the Institution of Electrical Engi- 
neers, said he had a considerable experience in the mica trade, and 
in 1912 he came in touch with the defendant, Miss Taylor, who 
was the sole owner of the business in Hatton Garden of Taylor and 
Co. They entered into a partnership. which eventually was dis- 
solved, and the partnership assets were to be sold. In the mean- 
time, the defendants had reyistered the name of the detendant 
company, and the plaintiff only discovered this from an announce- 
ment in the ELECTRICAL REVIEW. He (counsel) submitted that 
no one knowing that a company with this name had been formed 
` would bid at the sale for the partnership yoodwill, and the sale 
would be prejudiced by the name being allowed to remain on the 
register. 

Mr. Ram, for the defendants, said Miss Taylor had not intended 
to do anything wrong : she hoped that no one from the outside 
would attend the sale.and that she would secure the business. She 
intended to do nothing with the company until the sale was 
completed. 

His LorDSHIP said the case for the defendants was hopeless, 
although he was not satisfied that the lady intended to do wrong. 
The injunction must go with costs. Both parties then agreed to 
the appointment of a Receiver of the partnership business. 


TRAMCAR FATALITY CLAIM. 


AT Leeds Assizes, last week, Miranda Dickinson, widow of a 
Huddersfield Corporation tramcar driver, claimed £500 damages 
against the Great Northern Railway Co. in respect of the death of 
ber husband, Lewis Dickinson, who died as the result of injuries 
received in a collision between his car and a railway lorry. 
There was conflicting evidence as to the lorrys liwhts. The 
jury found for the plaintiff, the lorry having crossed the tramlines 


either diagonally or broadside on, and the lights being. therefore, - 


not fully effective. The parties being agreed as to £500 damages, 
the jury were asked to apportion the amount. and awarded £250 to 
the widow, £100 to a boy child aged 12. and £150 to an infant 
ohild. 


GOODLAND tv. EDISON ACCUMULATORS, LTD. 


In the King’s Bench Division, on Monday. Mr. and Mrs. Goodland, 
of Maida Vale, were awarded. £695 damages against the Edison 
Accumulators, Ltd. The female plaintiff received serious injuries, 
alleyed to have been due to the negligent driving of a motor lorry 
by the defendants’ servant on April 30th. The lorry, it was stated. 
turned on to the footpath, knocked over a motor-cycle and side-car, 
and then knocked down Mrs. Goodland. 

Mr. THORN Drury, K.C., for the defendants. admitted that Mrs. 
Goodland met with a nasty accident, but said she had made an 
extraordinarily good recovery. The only question was the amount 
of the damages. i 

Mr. Richy SWIFT, K.C.. for the plaintiffs, asked the jury to give 
compensation tothe husband for the medical and other expenses he 
had been put to, and, far more important, to give compensation to 
Mrs. Goodland for the pain and suffering she had undergone in 
consequence of the accident. | 

Medical evidence was called on both ‘sides, and MR. JUSTICE 
COLERIDGE having summed up, the jury awarded £95 to the 
husband and #00 to the wife, and judgment was entered 
accordingly. 

Mr. Drury considered the damages excessive. 

His LORDSHIP: Then you must go to the Court of Appeal. 


HeNpDON ELECTRIC SuPPLY Co. e. BANKS. 


Justices A. T. LAWRENCE and Shearman. sitting as a Divisional 
Court, heard the appeal of the Hendon Electric Supply Co. from a 
decision of the County Court Judge at Barnet in the action of the 
company against Walter Banks, of the Hampstead Garden Suburb. 

Sir E. Pollock, K.C., M.P., and Mr. Ball were for appellants, and 
Mr. Emery for respondent. 

SIR E. POLLOCK stated that appellants brought an action in the 
County Court to recover a sum of £3 6s. 5d. in respect of elec- 
tricity supplied to the defendant. The County Court Judge held 


- that the plaintiffs were not entitled to recover, holding that the 


Electrie Lighting Order applying to this case laid it down that the 
ascertainment of the amount was first to be made by an electric 
inspector within the meaning of the Act, and that, as that had not 
been done, the plaintiffs were disentitled to proceed with their 
claim. He, therefore, gave judgment for the defendant. The 
matter was of importance to the appellants, and, therefore, an 
appeal had been allowed by the County Court Judge. If the latter's 
decision stood, it fettered to a large extent the powers of the 
company to recover against the consumers of their electricity. 
In June of last year a new meter was fixed upon defendant's 
premises. When the meter was fixed.: they forgot to take out the 
locking screw, the result of: which was that the meter did not 
register, At the endof the quarter in September not much remark 
was made of the fact that no electricity was registered as having 
been consumed; but when the December quarter came, and no 
electricity was registered as having been consumed, the company 
were surprised, and on February 22nd they sent an inspector, who 
found that the meter was not working, and he pulled out the 
locking screw. Then the question arose as to how to ascertain 
the amount of electricity which had been consumed. The com- 
pany claimed in accordance with the Act and the contract on the 
basis of the consumption in the corresponding quarter in the 
previous year. ` 

Mr. EMERY, for respondent, said there were several meters in the 
house, and the one in question controlled a heating apparatus 
which, defendant said. was not used during the periods in question, 
for he was using coal fires for heating. 

Sir E. Po.tock said a letter had been written since the trial 
at Barnet, in which it was agreed that the County Court Judge 
held that electricity had been used through this meter in the periods 
in question. 

Mr. Emery dissented from that, and said the County Court 
Judge made no finding of fact at the trial. Upon the question 
of law he gave judgment for the defendant, without costs. 

JUSTICE SHEARMAN : It is a point of law we are here to decide, 
is it not? 

Sir E. Pottock: Yes. The defendant by contract in writing 
dated March 20th, 1915, agreed to take a supply of electricity upon 
certain conditions, under which defendant agreed to the supply 
being ascertained by the meters provided by the company ; and, in 
the event of any difference as to the correctness of the meter. 
the dispute was to be settled in the manner provided by the 
Electric Lighting Acts. One of the clauses of these Acts pro- 
vided for the appointment of an inspector to ascertain the amount 


_of electricity which would have been consumed if the meter had 


been working, but no inspector had been appointed in this district 
for that purpose. 

JUSTICE SHEARMAN : If an inspector were appointed, you would 
have to pay his salary, and that would probably be larger than the 
amount you would receive under his awards. 

Sir E. PoLLOCK pointed out th&t if an inspector were sb geen 
the consumer would have to pay the costa if he, had acted 
unreasonably in raising adispute before him. And in the ordinary 
case the inspector would have no power to give judgment; all he 
could say was whether the meter was right, and then the company 
would have to sue the consumer in the County Court. 

After hea. ing Sir E. Pollock argue the legal point in the case, 
their Lordships gave judgment without calling upon Mr. Emery for 
respondent. 

JUSTICE LAWRENCE, in his judgment, said that Clause 57 in the 


. Schedule of the Electric Lighting Act of 1899 provided that where 


a difference arose, between the(consumer and the undertakers as 
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to whether any meter was not in proper ordeg for correctly 
registering the value of the supply, that difference should be 
determined, upon the application of either party, by an electric 
inspector appointed by the local authority or by the Board of 
Trade, and that inspector should order by which of the parties 
the costs in the proceedings before him should be paid, and the 
decision of the inspector should be final, binding all the parties. 
A determination by the inspector was demanded by the consumer 
in this case, and unfortunately no electric inspector had at that 
time been appointed. He did not see that that entitled the County 
Court Judge to assess the amount of electricity consumed. He was 
bound to say. as he did. that the Act of Parliament had itself pro- 
vided for the mode of determining such a dispute, and until it was 
so determined, no cause of action arose. He did not see why it 
could not still be determined, and then a cause of action would 
arise ; but that point had not been argued. and therefore he did 
not judicially decide it. 

JUSTICE SHEARMAN: I am of the same opinion, for the same 
reason. 

The appeal. therefore. was dismissed, with costs. 


BUSINESS NOTES. 


The Tungsten Lamp Association.—An announcement 
‘issued by the secretary, Mr. A. Lazenby, states that as from 
December Ist this association has removed its ottices to 46, Queen 
Victoria Street. London, E.C. 4. The telegraphic address and 
telephone number are unaltered. 


Ferranti Contracts.—Messrs. FERRANTI, LTD., 
received the following contracts :— 
Manchester Corporation.—Annnal contracts for meters and for current 


have 


/ transformers, also a contract for three 500-K.v.a. three-phase trans- 
formers. 
Kilmarnock Corporation.—One 100-K.v.a. three-phase transformer. 
Birmingham Corporation.—One 100-K.v_a. three-phase transformer. 
Darlington Corpuration.—One 400-K.v.a. three-phase transformer. 
Hal Williams & Co. (for Clayton & Shuttleworth, Ltd.).—One 375-K.v.a, 


three-phase transformer. 


German Company for Ship Installations.—The Schiffs 
Installation Akt. Gesell. has been founded at Bremen (with a 
capital of £68,500) with the special object of manufacturing and 
installing apparatus for the electrical equipment of ships. The 
founders of the company are:—The Lloyd Dynamo Werke 
(Bremen), Backethal Draht u. Kabelwerke Akt. Ges. (Hanover), 
C. Lorenz Akt. Ges. (Berlin), Deutsche Nationalbank (Bremen), and 
Kommerz u. Disconto Bank (Berlin). 


Dissolution.—ELeEcTRICAL MépicalL MANUFACTURING 
COo. 161, Gower Street, London.—Messrs, A. Lloyd & R. J. 
Wickham have dissolved partnership. Mr. Lloyd will attend to 
debts and continue the business. 


Book Notices——The November issue of the Tramways 
and Light Railways Association Journal contains the full report, by 
Col. Pringle, of the Boara of Trade, on the Dover tramway 
accident. 

“ Practical Electricity.” 
Co. &s. 4d. net. 


Catalogues.— MESSRS. EDGAR, ALLEN & Co., LTD., of 
Iinperial Steel Works, Sheffield, have issued a brochure entitled 
“The Making of a Tramway Point.” The earlier pages contain 
many half-tone photographic reproductions illustrating the various 
stares of manufacture of a tramway point. The latter half of the 
book contains a reprint of a paper by Mr. F. Bland on ‘1883 to 
1913, or Thirty Years of Tramway Practice.” 


By T. Croft. London : Hill Publishing 


LIGHTING. AND POWER NOTES. 


Barrow-in-Furness.—PRIcE IncRFASE.—In view of the 
increasing cost of coal, the T.C. has awreed to a general increase of 
2U per cent. in the flat rate and demand system charges. Prepay- 
ment meters :—Flat rate, 20 to 25 per cent. increase: on the 
demand system the fixed weekly charges will be increased by 2d. 
to 3d. per week. The tender of Messrs. Siemens for sub-station 
switchgear, at £403, was approved, as also a proposal of the elec- 
trical engineer jto ask for Government authority to order an 
additional turbo-alternator, and obtain tenders for same. 


Blackburn.— PRICE IxcreEase.—The Electricity Com- 


mittee has decided to advance the price of electricity by 10 per 


cent., making 25 per cent. since the war started. 


Braintree.—PRov. ORDER.—The Crittall Manufacturing 
Co., Ltd., hae applied for a prov. order for electric supply within 
the area of the U.D.C, 


Calder Valley (Yorkshire).—Waces Boarp.—It is 
expected that a municipal wages board for the various towns and 
townships of the Calder Valley will shortly be established, covering 
Halifax, Brighouse. Elland, Todmorden, Sowerby Bridge, Hebden 
Bridge, Luddendeufoot and Mytholmroyd, 


Cleckheaton.—A breakdown to the generating plant has 
necessitated an appeal to the public to restrict the use of electricity 
during the evening. : 


Colne.—The Electricity Committee has appointed a Sub- 
Committee to consider the question of an advance in the price of 
electric current, in view of the advance in the cost of coal. 


Darwen.—Wacres.—The Corporation has declined an 
application for an advance of £1 per week in the wages of 
employés at the electricity works, put forward by the Union of 
Enginemen. 


Deal and Walmer.—Prov. Orprex.—The B. of T. has 
prolonged the prov. order of the electricity company for a year. 


Derby.— EXxTENsIons.—An important scheme fof the 
development of the electricity undertaking, involving a total outlay 
of over £50,000, has now been decided upon. This includes the 
erection of a coal elevator, for which the tender of Mesars. G. 
Fletcher & Co., at £880, has been accepted ; additions to the three- 
phase distributing mains, at a cost of £9,000, and additional plant 
at the power station costing £40.500. The latter is made up as 
follows :—Two new boilers, economisers, extension of elevator, and 
new chimney, £15,000; one 4,000-KW. turbo-alternator, £24,000; 
piping and brickwork for two boilers, turbine bed, and switch- 
gear, £1,500. Also an electric jib crane is to be purchased from 
Messrs. E. Morley & Sons, at £350. 


Dewsbury.— RESTRICTED Licutirxc.—The outcome of 
the elaborate scheme for controlling lighting, proposed by the 
Chamber of Trade, has been an intimation from the Home Secre- 
tary that, after careful consideration of the scheme, he has decided 
that he cannot amend the existing order. 


Dukinfield.—Fire.—Last week a fire occurred at the 
sub-station of the Joint Tramways and Electricity Board: the 
damage is estimated at about £200. and is covered by insurance. 
In order to effect repairs, the current had to be cut off. and was 
not fully restored until next day, ‘with a serious result upon 
electrically-driven mills and business premises in Dukinfield and 
Hyde, whilst tramway trattic between Alma Bridge and Hyde was 
stopped for a time. 


Fort William.— At a meeting of ratepayers it was agreed 
to petition against the water-power scheme of the British 
Aluminium Co., Kinlochleven. 


Guiseley — Prov. Orver.—The Electrical Distribution 
of Yorkshire, Ltd., has given notice of its intention to apply for a’ 


prov. order to supply electricity within the townships of Guiseley 
and Menston. At the request of the D.C.’s concerned, a clause is to 


' be ifserted giving the local authorities the option of purchasing 


the undertaking at the end of a given period. 


Hebden Bridge.—Price IncrEase.—The U.D.C. has 


decided in Committee to advance the electric lighting charges by 
84 per cent., ard power charges by 2U per cent., from January Ist. 


High Wycombe.—Street Licatinc.—The T.C. has 
agreed to enter into a new contract for public lighting with the local 
electricity company for seven years as from January Ist, 191. the 
date of the existing dispute, subject to the company accepting 
£400 for the standing charge payment for 1916 instead of £600, as 
demanded. If this is accepted by the company, the present action 
now pending in the Courts will be stayed, each party paying its 
own costs. The termsof the cuntract are :—Fixed standing charge. 
£400 a year; 13 300-watt lamps. £4 each; 110 100-watt lamps 
(all night), £2 108. each ; 62 10U-watt lamps (half night) £1 103 
each. 


Hull. — Prick INcrEaseE.—The Electricity Committee has 
decided to increase electricity charges on January Ist by }d. per 
unit on the flat rate. making IS} per cent. increase on pre-war 
rates. and by a further increase of 174 per cent. on all other unita, 
making 323 per cent. on pre-war rates. 


Keighley.—The Electricity Committee has prepared for 
submission to the Council a report on the question of increasing 
the capacity of the boiler-house plant at the generating station. 
and recommends a fan installation, at an estimated cost of £1,500. 


Leeds.— RESTRICTED Licutingc.—The Chamber of 
Trade’s efforts—supported by all the shopkeepers’ organisations of 
the West Riding - to persuade the Home Office to fix definite times, 
covering a period of a fortnight or a month, for reduced shop 
lighting during the winter, instead of the daily movable times 
governed by the sunset, has ended in a decision of the Home Office 
that, after consultation with the military authorities, it cannot 
sanction any alteration of the present system. 


Leicester.—PLANT EXTENSIoN.—The T.C. has decided 
to apply to the B. of T. for a prov. order authorising the acquisi- 
tion of land and the construction of a new generating station. 
The initial instalment of the scheme comprises machinery of 
6,000-KW. capacity, and this, together with buildings and land. 
will involve an expenditure in the aggregate of £285,000, made up 
as follows :—Water-tube boiler plant, £36,000 ; turbinea, £1N.Gu0: 
alternators and switchgear, £10,500; surface condensers, £7.50: 
water piping, circulating pumps, screens, &c., £10,500; buildings, 
coal and ash handling plant, and foundations, £54,000 ; contin- 
gencies, £13,500 ; other constructional works and land, £185.00. 
Alderman Flint, the chairman of the Tramways and Electricity 
Committee, said this was only an approximate estimate of the cost 
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of the first instalment of the scheme for the purposes of the Board 

of Trade, and would be subject to revision when a detailed scheme 

was brought before the Council for adoption. It was estimated, 

however, that the undertaking would not cost the ratepayers 
- anything. 


«London.—The South London Electricity Supply Cor- 
poration has decided to increase the charges for power by 11 per 
cent. 


Lancaster.—Prick INcrEASE.—It has been decided to 
increase the price of clectricity by 25 per cent.; the increase takes 
effect in January. 


Nottingham.—W acres.—The Committee on Production 
has given its award on the recent arbitration with revard to the 
wages demand of Corporation (gas, tramways. electricity, health, 
&c.) employés, by the National Union of General Workers and the 
National Union of Tramway and Vehicle Workers. The advances 
granted by the award represent about £20,000 a year. 


Southport.— Price IxcrkEAase.—The Finance Committee 
of the T.C. recommends an increase of 5 per cent. in the charge for 
electricity. 


Stoke-on-Trent. — Prick INCREASE. — At the last 
meeting of the B.C. a recommendation of the Electricity Committee 
was approved in favour of a further advance of 6% per cent., making 
40 per cent. in all. upon all supply and other charges payable to 
the Electricity Supply Department. to be charged upon the gross 
total of each account from and after the next meter readings in 
December. Ald. Leese, the chairman, pointed out that the increased 
price would just save the Committee from a loss if there were no 
further increase next year in the cost of production. They were 
now paying £11,000 a year more for coal and £3,000 in war bonuses 
to workmen. 


Sunderland.—The Electricity Committee has refused a 
request of the County of Durham E.P. Distribution Co. for consent to 
the latter supplying energy to the Evis shipyard at Pallion (in the 
Corporation area of supply). The Committee decided not to enter- 
tain a proposal for interchange of energy between the Corporation 
and Newcastle-on-Tyne Electric Supply Co. It was further 
announced, in view of statements to the contrary, that the Corpora- 
tion undertaking was satisfactorily meeting all demands, and was 
prepared to neyotiate for the supply of additional energy if 
required. 

West Ham.—Prict Increast.—The Electricity Com- 
mittee recommends the following prices for electricity :—Lighting, 
6d. per unit ; factory, 3d.; maximum demand rate cancelled. House- 
hold tariff. £10 and 1d. per unit. Power and heat, lid. per unit. 
Heating (domestic), 10s. to 6s. Sd. and ld. per unit. Are lamps, 
3$d.—3d. per unit. Discounts over £15, 2} per cent.; over £45, 
5 per cent. Minimum charge for service, £1 per annum, or special 
charge if necessary. 


{ 


TRAMWAY AND RAILWAY NOTES. 


Accrington.— Pending a final settlement on the matter, 
_ it has been decided by the Electricity and Tramways Committee to 

charge the Haslingden Corporation 5d. per car-mile during the 
present year for the tramway service provided to the latter 
authority. 

Grimsby.—Steps are being taken to improve the tramway 
service, the tramway manager having attended a meeting of the 
Committee, and made certain proposals with this.end in view. The 
Committee has also considered the expiration of the Council's 
agreement with the company in 1921, and a Sub-Committee was to 
be appointed to deal with this matter. 


Halifax.—RaILLess Traction.—The Tramways Com- 
_ mittee. proposes to purchase two railless cars from the Dundee 
Corporation, at a cost of £625 each. 

The Tramways Committee has agreed to the request of the 
Amalgamated Association of Tramway and Vehicle Workers that 
_ Christmas Day be an entire holiday for the whole staff. 


| Hull.—A report on the question of repairs and renewals 
_ of the electrical power plant, presented to the Tramways Com- 
- mittee, states that unless considerable risk is incurred by the Com- 
mittee, the provision of additional power should not be long 

delayed. A spare armature ought to be purchased at a cost of 
£1,310, but sanction had been refused. The provision of a third 
generating set, which was a preferable course, would involve an 
_ expenditure of between £10,000 and £15,000. The report is to be 
fully considered at a special meeting of the Tramways Committee, 
when also the question of obtaining power from the electricity 
| department will be debated. 


Keighley.—INnckEAseD Fares.—The Tramways Com- 
" mittee recommends an increase in fares on trolley vehicles, to take 
effect from December 8th. ~. 


= Lancashire.—Curistmas Day Srrvices.—The Roch- 
. dale Corporation tramway employés have decided to refuse to work 
. on Christmas Day ; their application fo’ s holiday on that day had 


been previously declined by the Tramways Committee. The men’s 
decision is subject to confirmation by the Lancashire District 
Council of their Association. The men were informed at their 
meeting that a score of undertakings were closing down fora day's 
holiday this Christmas. Colne T.C. has declined to grant the 
request for a holiday, as also have Bolton and Burnley. In the 
last-named town the Christinas Day passéngers during the past five 
years have averaged about 40,000. 

The Oldham T.C. has decided to suspend its service on Christmas 
Day: the Salford tramway employés have decided by vote not to 
work on that day. i 

Newcastle-upon-Tyne.—-The Corporation Tramways Com- 
mittee has avreed to grant the men’s request, and close the service 
down on Christmas Day. 

Wigan.—Owing to the recent flooding of the River 
Douglas, the Wallyate depot was inundated, and the services of 
the fire brigade were requisitioned to pump out the water. 


a 
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TELEGRAPH AND TELEPHONE NOTES. 


France and the United States.—\ wireless station is 
to be erected shortly by the Government on the west coast of 
France. to carry on continuous communication by day and night 
with the United States. It will emit continuous waves of at least 
15,000 m. wave-length, and will be guaranteed to transmit 
10.000 useful words per day on any day in the year. It will also 
be able to transmit and receive continuously at the minimum speed 
4,000 words an hour, ¢tansmission and reception being carried on 
simultaneously and independently.--Auzales des Postes, Teleqra phes, 
et Teleohones. 


South America.—The Central and South American Tele- 
graph Co. has received a message from its arent at Rio de Janeiro, 
to the effect that the Brazilian Government. has tinally sizned the 
contract for the extension of its all-American cables ria Colon to 
Brazil, by cable from Buenos Ayres to Santos, and another cable 
from Buenos Ayres to Rio de Janeiro. These extensions will be 
carried out as soon as war conditions will permit.—7. and T. Aye. 


Telephonic Relays.—In Annales des Postes, Teleqraphes 
et Téléphones an account is given of recent tests of telephonic relays 
between Paris and Marseilles, over a circuit of 3'6-mm. copper wire. 
The apparatus-—a vacuum amplifier—was installed in the office at 
Lyons, and its use brought up the speaking etticiency of the circuit 
to equality with that of the two other Paris-Marseilles circuits, 
which consist of 5-mm. copper wire. The copper in the former 
weighs about half as much as in each of the latter circuits, and the 
difference (150 tons), at £160 a ton, would be worth £24,000.— 
Journal Telegraphique. 

Wireless Schools.—Two thousand wireless operators are 
necded by the Government, and the Marconi Co. is arranging with 


the Portsmouth Education Authority to open classes.—Daily 
Chronicle, 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Argentina.—February 23rd, 1918. Rosario Municipality. 
Establishment of telephone service within the municipal radius. 
Conditions on application. 

Bolton.—January 15th. Electricity Committee. One 
7.600-KW. turbo-alternator with condensing plant. See ‘' Official 
Notices ” to-day. 

Great and Little Usworth.—Work in connection with 
electric lamps belonging to the Parish Council. Mr. J. Elliott, 
clerk to the Council, Fern House, New Washington, Co. Durham 


Manchester.— December 12th. Three fan draught cool- 
ing towers at the Stuart Street station, for the Electricity Com- 
mittee. See “ Official Notices,’ November 16th. i 
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CLOSED. | 

Derby.—T.C. Coal elevator for the electricity works : 

P. Fletcher & Co., £880. Electric jib crane: E. Morley & Sons, £350, 
Electric omnibus and chassis: Edison Accumulators, Ltd., € 1,023. 


Faversham.—!.C. About 800 tons of coal for the 
electricity works: Francis Davis, 44a. per owt. ; 


London.—StEPNty.—Hlectricity Committee. Accepted 
tenders: Messrs. E. Foster & Co., 2.000 tons West Cannock nutty 
slack, at 228. 10d. a ton; 3,000 tons Ibstock D.S, nuts, 23s. 2d. 
a ton; 5,200 tons Walsall Wood Beans, 24s. 1d.ya ton ; 3,900 tons 
Hawkin’s Cannock nutty, slack, at 23s, 4d) a ton, 


= 
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Salford.—The E.C. recommends the acceptance of the 
tender of Messrs. W. T. Glover & Co.. Ltd., for paper-insulated lead- 
covered cable, required in connection with the supply of electricity 
to the premises of Messrs. P.R. Jackson & Co., Ltd., in Hampson. 
le Salford, for £570. 


“ Sutton. —U.D.C. Ten-line  intereommunication 
phone instruments: Messrs. Stuart & Moore, Ltd., £67. 


Weymouth.—The T.C. has agreed to sell to Messrs. 
Banks, Warner & Co.. a 150-KW. Diesel engine, at the electricity 
works, for £1,400, and to purchase from Loughborough a 35uU-Kw. 
steam set for £950. This is on account of the prohibitive price of 
fuel oil. 


tele- 


FORTHCOMING EVENTS. 


Junior Įnstitution of Engineers.—Friday, December 7th. At 8 p.m. At 
8Y, Victoria Street, S.W. Paper on “ Maintenance of Engineering Plant,” 
by Mr. J. G. Moon. 


Chief Technical Assistants’ Association.—Saturday, December Rth, At 
8 o'clock. At the Tavistock Hotel, Paper on * Motor Converters v, Motor 
Generators," by Mr. Baron. 


North of England Institute of Mining and Mechanical Engineers.— 
Saturday, December sth, At 2 o'clock. At the Wood Memorial Hall, New- 
castle-on-Tyne. General meeting. 


Birmingham and District Electric Club.—Saturday, December sth. At 
7pm. At the Swan Hotel, New Street. Annual meeting. 


Association of Engineering and Shipbuilding Draughtsmen (London 
Branch).—First Bohemian Concert. Saturday, December Sth, At T p.m. 
At the Caledonian Salon, Holborn Restanrant.. 


Royal Society of Arts.— John Street, Adelphi, W.C. Monday, December 10th, 
At 4.30 pan. Cantor Leeture, “Progress in the Metallurgy of Copper,” 
tlLecture ID by Prof. H.C. H. Carpenter, F.R.S. 

Wednesday, December 12th. At £0 p.m. Paper on “Technical 
Training for Disabled Soldiers and Sailors.” bY Lord Charnwood. 

Thursday, December Lyth. At 49.3) pan. Paper en “The Trade 
of India with Russia, France and Italy t by Mr. D. T. Chadwick. 


Association of Supervising Electricians.—Tuesday, December llth. At 
745 pan. At St. Bride's Institute, B.O. Paper on ‘Same Notes on 
Transformers,” by Mr. A. J. Cridge. 


Faraday Society.—Wednesday, December 12th. At Burlington 
Piccadilly, W. At 7.50 p.m. Annual general meeting. 


Association of Engineers-in-Charge.— Wednesday, December 12th. At& p.m. 
At St. Bride's Institute, E.C. Paper on “Some Phases of Modern In- 
dustrialisim,’’ by Mr. A. W. Wyatt. 


Institution of Electrical Engineers.—Thursday, December 13th. At 6 p.m, 
At the Institution of Civil Engineers, Great George Street, S.W. Discussion 
on The Metric System,’ with introductory papers by Mr. L. B. Atkinson 
and Mr. A. J. Stubbs. . 


(Manchester Locai Section),--Tuesdey, December 11th. At 7 p.m. 
At the Enginecrs’ Club. Paper on * Electrical Cooking as applied to Large 
Kitchens,” by Mr. W. A. Gillott, 


(Scottish Local Section).— Tuesday, December llth. At 7.30p.m. At 
207, Bath Street, Glasgow. Paper on “Gas Firing Boilers, by Mr. T. M. 
Hunter, f i i 


(Students Section).— Tuesday. December 1tth. At King's College, 
Strand, W.C. At 7 p.m. Discussion on * Recent Applications ot Blee- 
tricity." 

institution of Mechanical Engineers.—Friday, December Mth. At 6 p.m. 
At the Institution of Civil Engineers, Great George Street, S.W. Paper 
on “The Use of Soap Films in Solving Torsion Problems," by Mr. A. A. 
Griffith and Mr. G. I. Taylor. 


Electro-Harmonic Society.—Friday, December lith, At 8 p.m. At th 
Holborn Restaurant (Venetian Chamber). Smoking Concert. 


Greenock Electrical Society.— Saturday, December 15th. Visit to Glasgow 
Central Station. . 


Association of Mining Electrical Engineers (West of Scotland Branch) — 
Saturday, December 15th. At 3 pan. Visit to Messrs. Mavor and Coulson's 
Works, Glasgow. Concertat Trades House Restaurant, 89, Glassford Street. 


Society of Engineers.— Monday, December 17th. Ati p.m. At the rooms of 
the Geological Society, Burlington Honse, Piccadilly, W. Lecture by 
Mr. Chalmers Kearney on “High-speed Railways after the War" (postponed 
from December 8rd). 


House, 


by 
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NOTES. o 
The Filiform Crystal and its Use in the Glow Lamp.— 


Before a recent meeting of the German [iuminating Engineering 
Society, reported in the Æ. 7.Z..0f October 25th, 1917. F. Schröter gave 
some particulars of the pracess adopted by Julius Pintsch & Co., for 
producing a continuous tungsten crystal which is used in place of 
the ordinary drawn wire for glow lamps. As is well known to 
investigators, metals when worked mechanically undergo certain 
structural alterations. the crystal grains forming the structure being 
displaced in certain directions. The change is accelerated by the 
application of heat. The return to the stable condition, when the 
normal crystalline structure again predominates, is known as 
recrystallisation. 

In the case of the glow lamp we have atypical example of the 
“fatigue” of a metal with high temperature. A drawn tungsten 
wire, which in the initial cold state has a structure made up of 
parallel fibres and therefore possesses great elasticity, shows, when 
submitted to a microscopical examination after burning. at a 
temperature of 2.300° C., the reformation of the irregularly 
distributed individual crystals. At the temperature of the halt-watt 
lamp, viz. 2,700° C., recrystallisation is visible after a few 
minutes. When recrystallisation is complete the most valuable 
properties (extensibility and flexibility) which the drawing process 
has imparted to the tungsten wire, disappear. 

The object of the new Pintsch process is to obtain glow lamps 
which shall have anti-vibration filaments both in the cold and hot 
state. Filaments were first produced by the squirted (xot drawn) 


process, with the addition of about 2 per cent. of thorium oxide, 
In certain places on the filament the wires were much more flexible 
than pure tungsten wire; but at irregular intervals they were 
brittle even when errors of manufacture were avoided. The first 
deciding factor, in the modified process was the fact that individual! 
crystals occur red, these crystals going to make up the filament. 
The problem has been solved by taking a wire, containing thorium 
oxide, and obtained by the squirted process, and heating as 
short a length as possible at 2,400° C., quickly raising this 
temperature to 2,600° C., and moving the wire through the heating 
apparatus at a velocity somewhat lower than the velocity of 
propagation of the crystallisation process. 

Fresh sections of the wire are continually being exposed to the 
high temperature region, and the process is continued until the 
entire length of the filament is overgrown by the ‘crystal. This 
“forming `“ process is carried out in a hydrogen atmosphere owing 
to the tendency‘of tungsten to oxidise. The wire, as it leaves the 
forming apparatus, is incorporated into the lamp without further 
treatment. 

The main feature of the process is that the structure of the 
tungsten filament is that of one continuous crystal instead of being 
composed of a number of single crystals unequally distributed. 

Practical tests that have been made show the superiority of the 
filiform tungsten crystal tor the purposes for which it is intended. 
owing to the stability of its structure at high temperature and its 
mechanical properties. Its tensile strength, viz., 164 kilogrammes 
per square millimetre, is higher than that of steel wire, although 
less than that of drawn tungsten wire. The crystal filament is so 
malleable that it can be wound round the smallest mandrel, and it 
maintains this property even after burning for an extended period. 
Owing to the small percentage of thorium oxide included, the 
radiant properties of the crystal filament are pretty much the same 
as those for pure tungsten wire. 


A Substitute for the Leclanche Cell,—In a communication 
in the September—Octoher number of the Bulletin de la Soviet 
d Encouragement pour ËC Industrie Nationale, Prof. Féry describes 
a new type of wet primary cell that he has elaborated. Th 
Leclanche cell. depolarised by manganese dioxide (which used to b» 
obtained from Germany) is the most common type at the present 
day. Prof. Féry conceived the idea of doing without manganès 
dioxide and depolarising the cell- with the oxygen of the air. 
Hitherto attempts in this direction had not met with. much sucos- 
owing to the zine electrode being vertical in position, giving ms 
to certain disadvantages, viz. :— 

1. The 'zinc—easily oxidised—absorbs oxygen as it dissolves. 
which is liberated on the surface of the liquid, so that the carik 
immersed in the deoxidised liquid is polarised when the circuit :: 
closed. 
= 2. The surface action of the aerated liquid on the zinc tend: to 
corrode the electrode where it is immersed in the liquid. 
= 3. The oxy-salts of zine thus formed in the mass have a tendens 
to cause *crecping ` of the salts. 

4. The crystals of oxychloride of zinc and ammonia due to ‘hs 
reaction, attack the zinc and the carbon and decrease the acti- 
surface of the electrodes. 

5. This continuous action of the oxygen dissolved in the liq2é 
on the zinc electrode causes a local attack which tends to incra~ 
out of all proportion to the theoretical consumption. 

To overcome these defects, and use the air as the depolaris: 
the author has given the zinc electrode the form of a horizonta 
plate placed at the bottom of the cell. The carbon electrode = 


vertical, being separated from the zinc by a thin sheet of 5: 


or an ebonite cross piece. 

Local action in a cell of this type is practically eliminated. az! 
the quantity of zine dissolved is 1°24 grammes per ampere-hour 
The voltage on open circuit is 1°18. 

Certain continuous tests have been made on cells of this type as: 
the results are given in a table accompanying the original paper. 

In comparative tests carried out by one of the French rail =: 


companies on four of the new cells and four Leclanché cells. afte 


eizht months of continuous operation on a resistance of 700 obro 
the manganese (Leclanché type) cells had used up two zine nm- 
each weighing 150 gm., while the new cells had only used one =: 
sheet weighing 120 gm. A cell of the new type capable of yieldi'< 
90 ampere-hours weighs only 2'1 kg. (about 4°6 1b.). It is possi: 
to obtain this output of 90 ampere-hours with 100 em. ot »=- 
ammoniac, the concentration of the solution being 12 per cent. 

A brief account of this cell, with a drawing, was given in o 
issue of August 10th, 1917, p. 129. 


German Economy in Lubrication.—It is now si 
time since a German committee appointed to consider the ma:t- 
issued a report making numerous recommendations with a v= 
to eliminating waste in lubrication. In recognition of the ¢:« 
that it is seldom possible to get individual workpeople to so 
to their other duties, a live interest in and effective applies: < 
of the principles of economy in lubrication, a number of Gerz.. 
works now make one person definitely responsible for :: 
suflicient yet economical lubricatién of a certain number | 
machines. It is this person's duty to lubricate the machines «>. 
or more in each 24 hours as may be necessary : and he or eb - 
trained to use as little oil as effectively as possible. The “Is .:- 
cator’ has also to collect. oily waste and oil collected in drip pa- 
&c. Each machine operator is given a small emergency sappls 
oil and is held strictly accountable for this. 
measures resulted im +0 per cent. reduction in the oil consump: - 
of a certain works where it was thought that the consumption : = 
already been reduced/to a minimum, 
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National Service for Small Engineering Works.—A 
Conference, convened by the Aeronautical Institute, of smaller 
engineering firms not fully engaged on war work, and capable of 
undertaking work in connection with aircratt production, took 
place on November 29th, with Mr. A. J, Liversedge in the chair. 
The Conference was attended by several hundred representatives 
from all over the country. The Institute proposes to help the 
small manufacturer by instituting one or more centres where 
samples of any parts can be seen in ditferent stages of manufacture ; 
by providing newcomers with full information and technical assist- 
ance concerning the making of any parts they may undertake to 
do : and by putting at their diposal jigs, &c., that have in practice 
proved successful and accurate. The small manufacturer can 
produce parts at a low cost-only if he be given standing repetition 
work for two or three parts suitable to his plant and labour: and 
this repetition work can be obtained only if all the smaller firms 
interested act together as one big concern, and each individual tirm 
produces in quantities its quota; therefore. one or more centres 
should be established at which the Government could deliver 
in bulk, for re-distribution among the members of the proposed 
body by a Committee of the body itself, and one or more centres 
should be established to which all finished articles would be sent 
for inspection in bulk by Government inspectors. A resolution 
was carried approving of the proposals of the Institute, and 
appointing a Committee to carry them into effect. 


Volunteer Notes.—CountTy oF Lonpon VOLUNTEER 
ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street, 
Oxford Street, W. 1. 


Orders for the week, by Lient.-Colonel C.B. Clay, V.D., commanding :— 

Officer for the Week. eee ond Lieut. P. Bowden. 

Driils.—Week ending Sunday, December 16th, 1917:— i 

Monday.—No. 3 Company, Left Halt. Recruits, signalling, 6.30. 

Tuesday. — Physical drill and bayonet training, 7.30. 

Wednesday.- No. 1 Company, 0.30. 

Thursday.—No, 2 Company, 6: signalling, ambulance, 6.30. 

Friday.—No.3C ompany, Right Half. Reernits, 6.30. 

Sunday. —Commandant’s parade for instruction in camp arrangements at 
Tar Parade, Waterloo Station, opposite No. 10 Platforin, 8.30 a.m. 

niform. 


DMuesketry.— Belvedere Road, Tucsday, Wednesday, and Thursday, 6 to 8. 


Note.—The Medical Otlicer will attend for exauination of recruits, &c., on 
Thursday, at 6.30. 


(By order) MacLteop YEARSLEY, Capt. and Adjutant. 


Municipal Tramways Association and B. of T. Tram- 
ways Committee.—-Several municipalities, both north and south 
of the Tweed, are very much concerned in regard to the powers of 
the new National Tramways Committee, which has been appointed 
by the Board of Trade to consider the needs of the various muni- 
cipal and company tramway undertakings throughout the country. 
and, if necessary. to close down the less essential concerns. At the 
meeting of the Executive Council of the Municipal Tramways 
Association, which was called to consider the question, Mr. Dal- 
rymple, of Glasyow, moved the following amendment. which was 
seconded by Alderman Flint. of Leicester. who is president of the 
Association :—" That this Council take no further action on the 
letter received from the Board of Trade on the question of the 
expert Committee in respect of materials and labour on tramways, 
but that the whole question of policy and personnel be referred to 
a general meeting of the Association to be called forthwith.” The 
motion to proceed with the appointment of the representativer on 
the National Committee was, however, carried. Steps are being 
taken to put before the President of the Board of Trade the desir- 
ability of having a member on the Committee who will represent 
the tramway undertakings in Scotland. 


The British Fire Prevention Committee—The British 
Fire Prevention Committee was formed in 1807, and has now com- 
pleted the twentieth year of its activities. The Committee's testing 
station, where the experiments and tests are carried out, and which 
is such an important part of its work is at North Bank Lodge, 
Regents Park. The oftices of the Committee are at No. 38, 
Waterloo Place. Generally speaking. the Committee’s work has 
comprised extensive research work, including many tests: the 
initiation of questions of levislation, bye-laws, reyulations, &c., 
with the necessary presentation of data and “ evidence.” and the 
issue of extensive literature on the subject of fire prevention and 
extinction, known as the Committee's *“ Red 
“Journals” ; the preparation of a number of notices and circulars 
of a precautionary character, the collection and exchange of 


technical information and its dissemination from the Committee's | 
inquiry office; the organisation of conferences and technical exhi- ° 


bitions, and, finally, a general propaganda through the Press and 
elsewhere i in the interests of fire prevention. 

The most competent authorities in the United Sistas’ France, 
and Russia have been liberal in their praise, whilst authorities in 
enemy countries, in pre-war days, adopted the Committee's data, 
and the conclusions drawn froin its investigations. In the pre- 
war period, although the Committee's research work was carried 
on voluntarily and with limited funds, it was far superior to any- 
thing that obtained in Germany or Austria regardless of State aid. 

It has not been the ambition of the Committee to court public 
notice : it has taken as its model the policy of some of the best- 
managed Government Departments, which is to work unostenta- 
tiously for the benefit of the public generally. It has found that 
by quiet and steady work useful results are more effectively 
obtained than by the clamour of public meetings and other osten- 
tatious methods. The Government of the day has invariably sup- 
ported the Committee's endeavours, and every Government Depart- 
ment has rendered the Committee such assistance to achieve its 
object in the public interest as was in its power. 

‘The Committee has kept largely to facts, and avoided the expres- 


Books” and, 


sion of opinion on subjects of a controversial character, whilst the 
presentation of facts, as a rule, sufficed to show the reason for the 
Committee's endeavours. 

Lastly, the work within the Committee has been of an har- 
monious character throughout, and this collaboration has led to 
the closest friendship between many individual workers. The 
organisation of the work allows for decentralisation and the allot- 
ment of tasks to those specificially conversant with the technical 
issues involved. and the amount of sustained technical effort and 
care given by the Committee's workers engaged upon individual 
problems has been remarkable ; in fact, the Committee's reputation 
for thoroughness and exactitude has been largely based on their 
generous and painstaking work and voluntary service. 

The past 20 yearsof the Committee's work have demonstrated that, 
regardless of theopposition of vested and other interests, considerable 
progress has been achieved, and that the results have been valuable 
to the citizen and to the State, both from the humanitarian and 
the economic point of view. We congratulate the Committee on 
its admirable record of public service, and trust that in the more 
enlightened future that, we hope, lies before us, its efforts will be 
still more fully appreciated and effectively aided by the people of 
this country and their Government. 


Graphite in Madagascar.—In an article by Mr. John 
W. Shelley, of the Madagascar Service des Mines, which appeared 
in the Mining Magazine, some interesting particulars relating to 
the growing graphite industry in Madagascar were given. The 
deposits extend for a distance of 400 miles, and so far only the 
outcrops have been worked. The bulk of the graphite is in the 
form of thin flakes from 4 in. diameter down to fine dust, the 
amorphous variety being rare: as dug out the ore contains 60 per 
cent. graphite, but only a third of this is recovered -by present 
methods of dressing. Of this 60 per cent., containing 90-96 per 
cent. carbon, is suitable for crucibles and furnace linings, while the 
remainder (fine dust) is used for other purposes. Some deposits 
contain a large mixture of mica and iron, and await the 
development of a satisfactory separation process. The deposits are 
worked by native labour employing their own crude methods of 
hand washing, &c., and Mr. Shelley suggests that the®taff, that is 
at present producing 25 tons of marketable graphite could with 
labour-saving devices secure 250 tons. The working cost at the 
mine averages £9 a ton, and with inland transport, shipping, 
taxes, &c., added. the total cost amounts to £17—-£19 per’ ‘ton 
c.i.f. London, under normal conditions. 

In 1913 about 120,000 tons of graphite of all kinds Seprene 
the world's production. Ceylon produced 40,000 tons and Mada- 
gascar S,0QU0 tons, though the 1915 production of the latter was 
estimated at 12,000 tons. The graphite exports of Madagascar 
have risen to. the latter figure from 19 tons in 1909. The pro- 
duction is exported to Europe, and used : 60 per cent. for crucible 
retorts, 15 per cent. for furnace and converter linings, 10 per.cent. 
for paint, 10 per cent. for lubricant, and 5 per cent. for- foundry 
moulding. ‘ 

Mr. Shelley draws attention to the great possibilities awaiting 
the development of the graphite industry in Madagascar: 7 i 


War Taxation on Electrical Energy in ‘Russia, —The 
Minister of Trade and Industry has drawn up his conclusions‘on the 
proposed tax on electrical energy, and states that the project of the 
Ministry of Finance which has not been hitherto given effect to, 
comes into prominence again owing to the necessity of seeking new 
sources of revenue for the Government. 

In the opinion of the Minister quoted there ought to be a dis- | 
tinction between the assessment of electrical energy used for lighting 
and heating, and of that for motive power. That the tax on lighting 
current should fall entirely on thé one obtaining the corresponding 
advantages is, in his opinion, perfectly fair ; but it is quite different 
with the electric current used for motive power. The encourage- 
ment to change over from the more ancient to the more modern 
methods of production and consumption of motive power is one of 
the first calls on the economic policy of the Government. The 
assessment of electrical energy used for as motive power is now quite 
inadmissible, and can only be applied on condition of the assessment 
of all kinds of power current generally. In conformity with these 
considerations the Board of Electrico-Technical Business has 
prepared a new project of taxation: for electrical energy. All 
electrical current used for lighting and also used for other purposes, 
if obtained from lighting current mains, unless measured by special 
meter, is subject to taxation. Electric current used for lighting 
entertainment establishments, cinematozraphs, cafés, restaurants, 
clubs, and all kinds of illuminated advertisements, are to be 
separated into a special category and subjected to a maximum 
tariff. Electrical current used for Government establishments, 
Treasury premises, and concerns for lighting the rolling stock of 
private railways, and private marine and river ships will not be 
subject to taxation. The object of the new project is first of all to 
tax the consumption of electrical energy and not its production. 
Therefore the tax isto be paid to the Treasury by the owners of 
electric stations on account of the consumers. The owners of stations | 
in settling their accounts with their subscribers may include the 
amount of the tax falling on them according to the quantity of 
useful energy delivered. whilst compensation is permitted also in 
casos where the payment taken for current along with the amount 
calculated for the tax, exceeds the selling rate fixed for electrical 
energy by the local town or county Governments. As the tax on 
electrical energy is a temporary measure, it will be suppressed when 
the present serious financial crisis is past. The tax may be at so 
much per cent. on the selling. price of ,current, or per aro or 
incandescent lamp. , 
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Institution and Lecture Notes.—Institution of Civil 
Engineers.—A paper was read, on December ith, on “ Recent 
Developments in By-Product Coking.” by Mr. G. B. Walker. 
The author described the principal features of half a dozen of the 
most successful types of oven in use in this country and the 
recovery plants associated with them, and compared the relative 
value of the surplus gases used in producing steam (utilised 
through turbines) and in internal-combustion engines, to the 
advantage of the latter. 

Association of Mining Electrical Engineers.—In the course of 
his presidential address to the East of Scotland Branch of the 
Association, Mr. Richard Kirkby, general mining manager of the 
Wemyss Collieries, stated that the total H.P. of electric plant in 
use in the coal mines of Great Britain in the year 1913 was 
628.097. In 1914 the total H.P. had increased to 713,782, a gain of 
fully 134 per cent. Owing to the war the figures for 1915-16 had 
not been published. In 1914 hauling used 28} per cent. of the 
total plant H.P. of electricity, pumping 27 per cent., and coal- 
cutting 54 per cent. He did not favour driving every machine in 
or about a mine by electricity ; there was no doubt that thousands 
of horses and ponies could be replaced by small electrically-driven 
rope haulages, and the field for electrically-driven coal cutters was 
still open for competition by makers who had done very well 
during the last few years in the way of improving their machines. 

Diesel Engine Users’ Association.—At the November meeting of 
the Association, the President (Mr. Geoffrey Porter) reported that 
the Standing Committee on Insurance Against Breakdown were 
drafting by-laws to regulate its procedure and to deal with differ- 
ences that might arise between the underwriters and policy- 
holders in the interpretation of the Standard Policy, &c. The 
recent order of the Ministry of Munitions regulating supplies of 
tar oil for use as fuel in Diesel engines was considered and dis- 
cussed. Comment was made on the condition in the schedule that 
acceptance of the producers’ weights and measurements in selling 
tar oil should be compulsory on the purchaser. It was reported 
that the Controller of the Mineral Oil Production Department of 
the Ministry of Munitions was arranging for trials of mixtures of 
pitch and creosote to be carried out, with a view to their adoption 
for use as fuel for Diesel enzines. The hope was expressed by the 
meeting that actual users of Diesel engines under normal working 
conditions would be given an opportunity of thoronghly testing 
any such fuel and reporting thereon, before any final decision was 
arrived at by the Controller as to its suitability. Mr. George W. F. 
Horner read some notes on “ The Lubrication of Air Compressors.” 
A communication from Mr. J. Veitch Wilson on the subject of 
" Lubrication of Air Compressors and Diesel Engines” was also 
read. An interesting discussion followed, and will be reported at a 
later date. 

Institute of Marine Engineers (Inc.).—In the course of a paper 
on “Aids to Prevent a Ship from Sinking,” read on November 
13th, Mr. C. V. A. Eley advocated the provision of ample pumping 
-` capacity to clear out the water as fast as it entered a damaged 
compartment. This could be effected by providing sutfticiently 
large suction pipes from the bilge to the centrifugal circulating 
pumps, and by fitting the electric lighting engines with centrifugal 


pumps. In his own system, he used direct pumping plant with central : 


means of indicating the position and extent of the damage and of 
controlling the pumps. The discussion was adjourned to Decem- 
ber llth. 

Chadwick Public Lectures, Leicester.—The third of the Chad- 
wick Lectures on “ Electricity and National Welfare” was given 
at the Museum, Leicester, by Prof. H. T. Davidge. on Saturday, 
December Ist, the special subject dealt with being “ Electricity 
and the Hygiene of the Body.” The lecturer stated that we were 
much in the dark as to the action of electricity upon the body, but 
certain purely physical and chemical results caused by the passage 
of a current through living beings were well established. He then 
dealt with electric shock. the use of X-rays for examination and 
curative treatment, the principles and uses of ionic medication, the 
brush discharge, and electric baths, and applications of electricity 
and magnetism to the removal of foreign bodies from wounds, and 
finally an elementary treatment of the properties and uses of 
radium for medical purposes was given. 

Royal Soclety.—At the meeting. on Friday last, Sir Joseph J. 
Thomson was elected president. The treasurer and other ofticers 
were elected in accordance with the list published in our issue of 
November 9th. 


President Wilson’s Speech.—In the course of his speech 
delivered to the U.S. Congress, on Tuesday, President Wilson, in re- 
ferring to necessary{new legislative and other war measures. said :— 
“It is imperatively necessary that the consideration of the full use 
of the water power of the country, and also the consideration of the 
systematic, and yet economical. development of such of the natural 
resources of the country as are still under the control of the 
Federal Government, should be immediately resumed, and affirm- 
atively and conatructively dealt with at the earliest possible 
moment. The present need of such legislation is daily becoming 
more obvious. The legislation proposed at the last session with 
regard to regulated combinations among our exporters, in order to 
provide for our foreign trade a more effective organisation and 
method of co-operation, ought by all means to be completed at this 
session.” 


Mine Electricians’ Exemptions.—Under arrangement 
with the Miners’ Federations, all certificates of exemption issued 
on grounds of employment to electricians of military age employed 
at coal mines who entered the coal mining industry after 


August dth, 1914, and wer of military age at that date, have been 
withdrawn, 


¢ 

“Natural Steam” Electric Generating Plant in 
Italy.—In the volcanic areas of the Province of Tuscany (Italy) 
there are numerous hot springs from which immense columns of 
steam issue. In the current (September) number of La Science et 
la Vie, the electrical engineer of the company (Societa Boracifera 
di Lardarello) which has been formed with a view to the practical 
utilisation of this natural steam, discusses the methods adopted for 
this purpose. Boreholes are made at suitably selected places in 
order to collect the steam, and are lined with cast-iron. The steam 
cannot be used direct for power raising owing to the presence of 
incondensable gases. Use is made of a series of evaporators, 
consisting of nests of tubes in a special vessel. The subter- 
ranean steam is led into this vessel. and heats the water con- 
tained in the tubes. The pressure of the natural steam is about 
40 lb./sq. in., and of the steam in the tubes about 30 lb. The 
steam turbine, constructed for a pressure of about 24 1b./sq. in., 
runs at 3,000 R.P.M. ; it is coupled to a three-phase, 250-Kw. alter- 
nator, working at 50 cycles and 4,000 volts. The current is stepped 
up to 16,000 volts, and is fed to an aluminium transmission line 
feeding an area of about 25 miles. It supplies energy to the town 
of Volterra and to various factories in the vicinity. For factory 
purposes the pressure is stepped down to 220 volts. This plant 
started woking in 1913, and is giving entire satisfaction. 

This first installation led the promoter to consider the construction 
of a higher-powered plant, which was brought into use in 1916. The 
war naturally caused difficulties in obtaining delivery of the 
necessary plant, which increases to 7,500 KW. the capacity of the 
new station. A French firm was given the task of designing 
the evaporators for producing the pure steam for working the tur- 
bines. They may best be compared to a multi-tubular boilcr, in 
which the tlame surrounds the tubes. The new station comprises 
16 evaporators, to be soon supplemented by six others, each capable 
of generating 6,000 kg. (13,500 lb.) of pure steam per hour. at an 
effective pressure of about 8 lb./aq. in. The natural steam arrives 
at a pressure of 14°7 1b./sq. in., and condenses in the chamber 
surrounding the tubes. It is impossible to eliminate the sulphur 
dioxide mixed with the steam from the ‘ softioni”™ (as the natural 
steam jets are called), so that the tubes in the boiler have had to 
be made of aluminium to prevent incrustation. 

Finally the pure steam produced in the evaporators is led into 
the turbines after having been superheated by a further supply of 
natural steam. 

Three turbo-generator groups have been installed, each of which 
has an effective output of 2,500 Kw. The turbines are of the 
reaction type. and work at an effective pressure of 0°25 atm. 


#(3'6 1b./sq. in.) at 3,000 R.P.M., and each cofisumes about 30.000 kg. 


(66,000 1b.) of steam per hour. 

The turbine condensers are of the surface type. Pumps of 350 
H.P. for each machine circulate the water for cooling the condenser 
tubes ; they deliver 1,200 cb. metres (42,378 cb. ft.) per hour. 

The turbines are coupled to three-phase, 3,000-KW., alternators, 
supplying current at 4,000 volts, 50 cycles. The pressure is raised 
to 36,000 volts for distribution. 

The transtormer house contains four three-phase transformers. 
each of 2,850 K.V.A., and two others of 4,000.K.v.A. will shortly be 
installed. The pressure can easily be stepped up to 40,000 volts. 

The company mentioned above owns other “soffioni”™’ (hot 
springs), Which contain a less proportion of corrosive gases. and 
experiments will be made with a view to utilising the natural 
steam direct, thus obtaining greater efficiency. 


Trade Matters Before Parliament.—In the House of 
Commons, on Monday, Sir Albert Stanley, President of the Board 
of Trade, moved the second reading of the Non-Ferrous Metal 
Industry Bill. The rejection of the Bill was moved and seconded. 
In reply te discussion, Dr. Addison showed that the Bill involved 
questions of national safety and the increased development of 
essential raw materials. He ‘showed how for 18 months the 
Ministry of Munitions were trying to escape from the toils of the 
German monopoly. Without such powers as the Bill would give it 
would be practically impossible to form any competing organisation. 
The discussion stood adjourned. 

The Import and Export Control Bill, which proposes the exercise 
of its powers for three years after the war, is understood to be 
meeting with strong objections from commercial interests in the 
House, and the Government may reduce the period to one year. 

The Daily Chronicle Parliamentary Correspondent states that 
the final report of Lord Balfour of Burleigh's Committee on Trade 
Policy will be published in the course of a few days. It is under- 
stood that its principal recommendation will be the imposition of a 
general tariff on all imports, with the exception of food com- 
modities. ‘‘The import duty proposed is 10 per cent. ad ral. 
This would be reduced by negotiation to those countries who gave 
British goods reciprocal treatment. Presumably imports from the | 
Dominions and India would be admitted free.” 


Holt v. A.E.G. Electric Co., Ltd.—On Tuesday, in the 
Chancery Divison, Mr. Arthur Holt, formerly London manager of 
the A.E.G. Electric Co., Ltd., claimed for a liquidated sum repre- 
senting salary up to the end of November 30th, 1918, the date 
when he calculated the war would end. Plaintiff. whois with the 
Forces at the Front, claimed damages by reason of the fact that 
the contract for his services had been determined since the com- 
pany had been ordered to be wound up by the Board of Trade. 
It was stated for the Board of Trade that they thought that 
directions should be given to the Controller to make a payment in 
settlement of the claim, but a decision was asked for on the point 
as to whether the action would lie against the company, Mr, 
Justice Younger)said-he;would give)a written judgment, 
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The I.M.E.A. and Station Engineers.—A circular letter 
has been sent out by the hon. secretary, Incorporated Municipal 
Electrical Association, drawing attention to (a) the position of 
electrical undertakers as regards the difficulty of retaining the 
services of their technical assistants ; (4) the tendency in the past 
to underpay engineering assistants; and (¢) recommending. as a 
first step, that the bonus awarded by the Committee on Production 
should be paid (where this has not already been paid) to all 
members of the staff, and suggesting that the general question of 
remuneration of the technical staff should receive the earliest 
possible attention. 


Gas Traction Committee.—It is officially announced 
that the Government has appointed a Committee to consider and 
report on matters arising from the substitution of yas for petrol, 
&c., as a source of power, especially in motor vehicles. We note 
that Mr. Shrapnell Smith, who occupies the position. amongst 
others, of vice-chairman of the Electric Vehicle Committee of 
Great Britain, is to act as secretary for the time being. 


P.O. Tube Railway.—The Board of Trade has extended by 
one year the time for the completion of the P.O. (London) Railway 
_ authorised by the Act of 1913. 


Meter Accuracy on Arc Furnace Loads.—In electric 
arc furnaces used in making high-grade steel, the current wave 
shape is at times greatly distorted. A member of the Committee 
on Meters of the Technical and Hydro-Electric Section of the 
National Electric Light Association reports that the accuracy of an 
induction meter on this service was questioned because the mag- 
netic and electrical characteristics of iron vary somewhat with the 
shape of the current wave. On account of the rapidly fluctuating 
load. indicating instruments could not be used ; dynamometer type 
watt-hour meters without any iron in their magnetic circuits were 
rpecially compensated for inductive loads and used as standards. and 
the readings of the induction type watt-hour meter compared 
therewith. The meters were installed on the secondaries of current 
and voltage transformers. A large number of tests were taken under 
various conditions of furnace operation, and the dynamometer and 
induction type meters agreed to within 1 per cent. The instru- 
ment transformers were tested by the Electrical Testing Labora- 
tories under artificially distorted wave forms. and were found to be 
accurate. The laboratory wave forms were not quite as irregular 
as the actual furnace current waves, but were severely distorted, 
and as they produced no appreciable effect on the transformer 
accuracy it was assumed that the effect of the slightly greater irre- 
yularity in the furnace wave would be negligible. It was con- 
cluded that under the conditions existing in this installation the 
accuracy of registration of the customer's meter was well within 
com mercial limits,-and was not seriously affected by the irregular 
wave form. 

It is important to note that in the furnace electrode cir- 
cuits considerable direct current was present, due probably to 
rectification in the are. and consequently the current wave shape 
was unsymmetrical with respect to the zero line. The general 
shape of the wave was such as would be produced by superposing 
direct current on alternating current. and it was found that cur- 
rent transformers had large errors on this type of wave. If, there- 
fore, the customer's meter had been placed in the secondary circuit 
of the supply transformers, instead of in the primary. serious 
errors in registration would probably have resulted. Pending 
further investigation, it is therefore recommended by this Com- 
mittee that if arc furnace loads are metered on the secondary side 
ot the supply transformers, the accuracy of the metering should 
be investigated. If metered on the primary side of the 
supply transformers errors will be avoided, as the direct 
current in the electrode circuits cannot reappear on the primary 
side. hence the primary current wave is symmetrical with respect 
to the zero line. Summing up the results, it appears that no 
serious error is produced by an irregular current wave form: but 
it the wave is unsymmetrical with respect tothe zero line, consider- 
able error may occur.— Metallurgical and Chemical Engineering, 


Russian Electricity Supply.—RIGHT ro Vary AGREE- 
MENTs.—The dearness of materials aud labour, says a semi-officia] 
journal, has made it necessary to increase the price of finished 
products in Russia, even in cases under Government control. This 
applies: particularly to electrical concerns that are bound by 
concession agreements with the towns. The normal solution of this 
would appear to lie in a review of the concession agrermente, 
Experience, however, has shown that ayreements cannot always be 
arrived at between towns and concessionnaires, and in the cases of 
losing concerns such have been looked upon as in a condition 
facilitating the earliest possible transfer of such concerns to the 
control of the towns on an advantageous basis to the latter. On 
the other hand, the contractors have not always shown an 
inclination to review their agreements on the basis of safeguarding 
the interests Of the towns. The fear of a disaster to the electrical 
industry, which threatened to leave the towns and industry without 
electric light and power. prompted the Ministry of Trade and 
Industry to inquire into the matter and to seek means for the 
protection of the electrical industry. The Ministry of Trade and 
Industry found a ready support in the Ministry of Foreign Affai rs, 
which, being interested in the fate of foreign capital, particularly 
Belgian, invested in the electrical industry, brought the question 
to the notice of the Provisional Government. As the result of a 
conference a project was prepared for varying the agreements as to 
the delivery of current by the public electricity stations. This 
project embraces the following conditions:— =“ S 

All stations for publia use sre permitted to raise the tariffs for 


` 


energy inscribed in the concession agreements, as well as tariffs 
according to separate agreements within the limits of the maximum 
fixed by decree. An explanatory notification of the increase is to 
be delivered to the respective towns ; but if-an agreement is not 
reached in a month the new tariff announced is to come auto- 
matically into force from the date of the delivery of the declaration ; 
whilst the town will only have the right until the expiration of six 
weeks from the date of the delivery of the notification to oppose 
such increase at the Ministry of Trade and Industry, which, after 
deliberation. will decide the question finally. 

If the increase in the tariffs should raise the net profits over 9 per 
cent. the surplus is to be divided between the Government (90 per 
cent.) and the town (10 per cent.), whilst the superintendence rests 
with the Ministry of Finance, which may inspect and revise the 
books and business methods of the interested concerns. The decree 
is to remain in force until December 31st 1918. 

The project referred to will no donbt decide the question in a 
radical form. If it comes into existence the electrical industry 
will be completely freed from the possibility of any efforts of the 
towns to influence their activity in any way. This would be 
attained at too high a price: namely, by the complete destruc- 
tion of the rights and contempt of the interests of the towns. 
Such a solution goes far further than the object immediately 
aimed at by the decree. 


An Institution of Electrical Station Engineers.—On 
Wednesday evening a meeting was held at St. Bride's Institute to 
discuss the reconstitution of the A.E.S.E. on the new basis formu- 
lated at the Hammersmith meeting. Mr. H. W. Healy, president 
of the London Committee of the A.E.S.E. and hon. secretary of the 
Provisional Committee, occupied the chair, and opened the pro- 
ceedings with an explanatory statement regarding the purpose of 
the reconstitution and the object of holding the meeting. 

Mr. W. A. Jones, hon. secretary of the A.E.S.E., then read a 
report on progress to date, and Mr. G. C. Law. of Barnes, delivered 
an admirable address on the functions of the electricity supply 
engineer, the ideals at which he should aim, and the status to 
which he was justly entitled. The chairman then threw the 
matter open for discussion, and answered a number of questions 
which were put to him by members of the audience. There was a | 
very large attendance, numbering perhaps 120, and some useful 
suggestions were put forward. Much interest was shown in the 
question of qualifications for membership, and it was urged that 
the Assoviation should secure the support of the senior men before 
enrolling the juniors, instead of adopting the reverse procedure, a8 
at present. 


The Electro-Harmonic Society——The next smoking 
convert will be held at- the Holborn Restaurant. in the Venetian 
Chamber, on Friday, December l4th, commencing at 8 p.m. Mr. 
H. Scholey will preside. Artistes: Mr. Philip Ritte, tenor; Mr. 
George Baker, baritone; Mr. Olly Oakley. banjo soloist: Mr. 
Arthur Melrose, comedian: Mr. Reginald Wishart, illusionist ; Mr. | 
Warwick Pryce, musical sketches at the piano: Mr. Bernard 
Flanders, A R.A.M., solo pianoforte and accompanist. 


Wages in Metropolitan Electricity Works.—The Mary- 


lebone Electricity Committee, reporting to the Council with regard 


to the recent conference of electrical supply companies and cor- 


porations, called to discuss the various awards which have been 
made from time to time by the Ministry of Labour, and which 
related to electricity supply employés, after quoting the resolution 
passed at the Conference (printed on page 521 of our Jast issue), 
states that the resolution has not yet become operative, and that 
the question has been referred to Sir George Askwith, with the 
view that he should issue an award on such lines in order that em- 
ployés at all electrical power stations should be treated in a similar 
manner. A further meeting of the Conference is to be held. 


Appointments Vacant.—Chief assistant electrical engi- 
neer, for Birmingham Corporation (£750); junior shift engineer 
for the Borough of Barnsley Electricity Department. See our 
advertisement pages to day. 


Educational. — BIRMINGHAM. — Owing to the great 
increase in numbers of students in the Electrical Engineering 
Department of the Birmingham Technical School, and particularly 
in connection with the wireless telegraphy classes, the City 
Council has obtained additional temporary school accommodation 
at Ludvate Hill. 

LEEDs.—-The Secretary for Education in Leeds invites appli- 
cations for the position of teachers of electricity, electrical 
engineering, and electric wiring work in connection with the Leeds 
Technical School. Applications to the Principal of the Technical . 
School, Cookridge Street, Leeds. 


Woman Electrician Wanted.—A woman electrician is 
urgently wanted to take charge of the lighting installation in a 
country house, with dynamo and accumulators. A man operates 
the steam engine which drives the dynamo. A knowledge of 
wiring, &c., is required. Wages, 35s. to 37s. a week, with lodgings. 
We believe this is the first instance in which a female attendant has 
been inquired for. 


Inquiry.—A correspondent seeks information regarding 
engines running on sewer gas; also apparatus or processes 
which could be worked in conjunction with a producer gas- 
engine electrivity works generating direct current, such as plant 
for briquetting anthracite dust, coverting clinker into paving 
slabs, electric welding, &c. 
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REVIEWS. 


Spons’ Electrical Pocket Book. By W. H. MOLESWORTH. 
London: E. & F. N. Spon, Ltd. Price 6s. net. 


There are many pocket-books for engineers in existence, 


but up to the present we do not remember having seen ore 


so useful for electrical engineers as the one now before us. 
To a large degree the test for such works lies in the numerous 
occasions for reference that are always cropping up, but 
before reference can be made, it is necessary for one care- 
fully to peruse the pages of the book under consideration. 
This procedure would appear necessary for all technical works, 
but in the case of a ‘ pocket-book,’’ the reader’s glance, if 
any, is usually most casual, so that the actual utility of such 
a book is then limited through the ignorance of its owner. 

In ‘‘Spons’’’ much’ of the matter will be found to be of 
more than passing interest, for there are many pithy articles 
to be found within its pages. A comprehensive index cer- 
tainly assists one’s search, but at the same time individual 
study is recommended for those who purchase this volume or 
similar ones. 

The book opens with tables of weights and measures, with 
full details for metric conversion, and other useful tables, too 
numerous to mention, follow. The Italian graphic symbols 
are worthy of study and adoption by those who believe in 
progress, and their inclusion should do much to assist in 
their international propagation. The careful explanation of 
terms.and fundamental principles will assist the student, 
while the tables relating to the heating of wires, &e., will 
meet with the needs of even an expert. Resistances and 
conductors are fully dealt with and exhaustive data given. 
Contractors and = wiremen are catered for, inasmuch as 
there is a great deal of information which should be of use 
to them. Board of Trade and Home Office Regulations are 
fully given, and leter on other standard regulations and rules 
are reprinted, including those of the I.E.E. The collection 
of such items under one cover makes the book an extremely 
handy work of reference. Transinission is handled in a 
masterly manner, as also is testing. Magnetism and electro- 
magnetism are set forth in an understandable way, so that 
even a beginner could appreciate the text and diagrams rela- 
tive to electrical machinery, regarding which many valuable 
data are set out, the particular section finishing up with the 
British Standardisation Rules. 

Details relative to alternating current next appear, theore- 
tical and practical considerations relating to the principles in- 
volved being given, as in the previous sections. Applica- 


tions of electricity to lifts, machine tools, and electric vehicles 


are next treated, much of practical use being given con- 
cerhing accumulators; regarding electric furnaces and electro- 
chemistry the information appears to be somewhat meagre, 
but no doubt the next edition of the work will show changes 
in this respect. The pages devoted to illumination could be 
improved without much difficulty, since it would appear 
that matter has been added without due respect to terms 


‘previously quoted. The “trade” is also in evidence in this 


section. 

Practically the whole of the remainder of the book is 
devoted to electric traction, and we are inclined to think that 
much contained therein might have been cut out with advan- 
tage, as the space represents about 30 per cent. of the whole. 
Tt is true that electric traction is likely to be of the utmost 
importance, but there are signs that other branches are 
developing at an even greater rate, and we should therefore 
like to see such a book as this rather more general than at 
present. To those connected with electric railways and tram- 


ways “Spons” will appeal most, but at the same time it. 


is a volume which may be appreciated and utilised by all 


whose work demands even the slightest knowledge of elec- 


tricity. 

The editor is to be congratulated upon the systematic man- 
ner in which it is arranged; the diagrams are very good, and 
errors are rare. 


oe ee oaa 


Hydro-Electric Power. By Lamar Lynpon. Vol. II. Elec- 
trical Equipment and Transmission. London : Hill Pub- 
lishing Co. Price 15s. net. l 

In this volume generators, transformers, and switchboards 
are discussed in cousiderable detail, and a great deal of in- 


| formation is given on the subject of transmission hnes. 


The operating speed of a water-wheel is determined within 
a limited range by the head of water and the power. The 
periodicity is also limited by the wheel speed, thus at the 
Keokuk plant 25 periods was chosen for the 10,000-m.P. units 
hecause the low head of water gave a very low speed, namely, 
57.7 R.P.M. 
Om the other hand, for a moderate or high head fall a 
higher periodicity than 25 cycles per second is desirable, 
because the latter would cause the generators to have a small 
number of poles, and the rotor to be of small diameter and 
great length. 

Maximum rating of generators is defined as the maximum 
continuous load which they will deliver with a temperature 
rise of 50 per cent., no allowance being made for overload 

pacity. It is stated that up to about 13,000 volts, generators 

© be directly connected to the line, and that the capacity 


- tions. 


of a generator wound for that voltage will be 3 or 40 per 
cent. lower than if wound for 2,300 volts, because of the 
extra space taken up by insulation. 

In discussing the methods of driving exciters, it is pointed 


out that if driven by a small auxiliary water-wheel, as the ` 


size is small, the wheel is usually ineficient. By driving the 
exciter with a synchronous motor, the motor may be used te 
ünprove power factor. If this is done it is necessary to have 
at least one other exciter driven in another way, so as to 
start up the plant. In some cases storage batteries are iv- 
stalled for use in an emergency, in case of breakdown of one 
or more exciters. 

Transformers.—When a transformer has water cooling cails 
the amount of water required is dependent on the losses of 
the transformer, and it is usual to allow 4 gal. per minute per 
kw. loss. When a transformer is air-cooled it is usual to 
allow about 150 cu. ft. of air per minute per KW. loss. One 
KW. will raise the temperature of 1,650 cu. ft. of air at 
atmospheric pressure 1 deg. C. per minute. b 

Condenser type terminals of transformers are built up of 
alternate layers of insulation and of thin metal. The metal 
layers form equipotential surfaces which distribute the 
potential between the terminal and the ground in direct pro- 
portion to the insulation strength of the material used, pro- 
vided, of course, that the thicknesses of lavers of insulation 
and the lengths of the lavers are correctly proportioned. Each 
layer of Insulation, with its metal layers, acts as a condenser. 
and thus the completed ‘terminal consists of a number ef 
condensers In series distributing the potential in proportion 
to their relative capacities. | 

If single-phase -transformers are used, it is possible t. 
connect In circuit two such transformers instead of threc: 
in case one breaks down, the two will carry 5S per cem. 
of the load (not 67 per cent.) with the same heating as betoi 
the breakdown. The two will not parallel successfully with 3 
three-unit bank, because the regulation is worse, and = the 
voltage drop on one of the phases is slightly greater than 
on the other two. 

The delta star connection is widely used for raising gene 
rator voltage to line voltage, and it is usual to ground th 
neutral on the high-tension either directly or by a resist 
ance. Since 1913 the tendency has been towards using ovt 
door-type transformers, as this practice is more rational thai. 
having transformers inside an expensive building. 

In warm climates, where the temperature in the san may 
reach 135 deg. C., the ability of the transformers to radiate 
heat is diminished. Therefore, for such situations a she: 
should be built to shield them from direct rays of the eun. 

Switchboards.—The chapter on switchboards is good, an. 
includes the specification of a 5,000-KWw., 2,300 to 44.0000: 
switchboard, also one for 46,000-K.v.a., 6,600 to 110,000 volt: 
It is stated that brass and copper pipes are being used in 
many installations for high-tension bus-bars and connec- 
Particulars are given of submerged iron-wire rbe- 
stats for testing purposes, and it is stated that three tank: 
each 6 ft. by 4 ft. by 2 ft. deep, will effectually cool rezistan: 
coils absorbing 2,000 gw. at 6,600 volts. A rubber hose-p> 
feeding a 14-in. stream of water into each tank will ke: 
the water sufficiently cool. 

Transmission.—On the question of aluminium treri- 
copper for transmission lines, the author favours the first. 
named, the advantages being : (a) Aluminium costs less thar 
copper; (b) for a given resistance or given cost, aluminiuu i- 
larger in diameter, and this tends to reduce the corona efe? 
on high voltages; (c) the better radiation gives a lower ki- 
perature under load, thereby slightly reducing resistance: 
the larger conductor is more mechanical; (e) the surface + 


- aluminium oxide sheds sleet better than does copper; (N tè 


lighter weight lowers freight charges and cost of transp = 
ing along the line on reels. 

Aluminium alone is not adapted for lines in which tt. 
spans are great and the cables small, because the meta] {z 
so much at high temperatures. Cables may snake or wih 
under sudden gusts of wind, which means that all the cati- 
on a pole may not sway together. By losing their norz 
separation they come too near, and may even make contat 
These objections have been largely overcome by provis-". 
aluminium cables with steel cores. Formula are given t’ 
bimetallic wires, and it is stated that one made of alumini.: 
and steel costs nearly as much as a copper conductor for `i 
sane power. | 

Dwight’s chart for the quick computation of tranamiss:: 
lines is included. ? = 
. Poles. —The author prefers wood or concrete poles to sr 
poles for transmission lines, and, as the latter are conv” 
tional practice with many engineers, there is a comp = 
discussion of the subject. Comparative estimates of toz- 
lines and pole lines are given, and there are some very ?. 


specifications. 


A valuable chapter of transmission calculations «ont: 


data on corona effect, surge voltages, transposition of vir- 
&c.—E. K. S. 3 


Principles and Practice of Electrical Engincering. 
Gray, Whit.-Sch., M.Sc. Second Edition. 
Publishing Co., Ltd. Price 12s. 6d. net. 


When we reviewed>the first edition of this wark a i 
years ago, we described.it as bearing ‘' the hall-mark of s. 


By Arie 
London: li 
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experience, and accurate, complete knowledge of the science 

one of the best books on electrical engineering that 
any kind of engineering student could wish to study from.” 
Naturally, the new edition is no Jess worthy of our enco- 
miums. It has not been greatly changed, the additions con- 
sisting mainly of a considerable number of problems relating 
to the contents of the respective chapters; these are all col- 
lected at the end of the book, and appear to be admirably 
adapted to make the student think, and to impress the lead- 
ing facts upon his memory. The desirability of adding such a 
collection of examples was pointed out in our previous review. 
The treatment of armature windings has been recast, to show 
more clearly the transition from the Gramme to the drum 
type of winding; minor changes have also been made in the 
chapters on alternating current circuits, and in the treatment 
of the force acting on a conductor carrying current in a mag- 
netic field. As a whole, however, the book is practically iden- 
tical with the earlier edition, and the author is to be con- 
gratulated upon the thoroughness with which his work was 
accomplished in the first instance, which has left so few loop- 
holes for improvement. We cordially recommend the work 
to engineering students; it is one of the few selected volumes 
which we always keep within arm’s reach. 


Laws of Physical Science. By Enowin F. Nortureup, Ph.D. 
London: J. B. Lippincott & Co. Price 8s. 6d. net. 


This is a book of much originality, being nothing less than 
an attempt to put under one cover a full list of the general 
propositions or laws of science. Every student of the sciences 
is, of course, familiar with the data pertaining to those 
sciences—they are to be found in many manuals—but this 
work goes much beyond that sort of thing. It gives the 
laws underlying the data. The author hopes that students 
“will not only find guidance, but will also derive inspiration 
by having before them under a single view the very epitome 
of the world’ 8 heritage of the fundamentals of its knowledge 
and wisdom.’ 

Although the title of the book refers to the laws of physical 
science, the author has found it a difficult matter to say 
just what are laws. So, in order that nothing possessing anv 
claim to the dignity of a law should be omitted, many general 
propositions, theorems, and mere statements of Important 
facts have been included. 

The general statements have been classified in six sections: 
—I, mechanics; TI, hydrostatics, hydrodynamics, and capil- 
larity; III, sound : TV, heat and physical chemistry ; V, elec- 
tricity and magnetism: VI, light. 

The svstem of stating the laws, E and theorems 
is as follows :—There are somme 189 pages in the book, and 
on `an average about three statements are given per page. 
Bach law is plainly marked bv a title in large type. Then 
there follows a brief explanation in words and, if necessary, 
in mathematical eymbols. The account finishes with refer- 
ences to easily accessible text-hooks, and in some cases to 
original articles or papers. The method is best understood by 
considering an example. Taking Section I, Mechanics, and 
turning to page 19, we find :— 

YovxG’ S MODULUS. 

By ' An Madulua ”’ is understood the force which 
would be required to streteh a body of unit cross-section to 
double its length if such lay within the elastic limit. It 
is a constant for any one material. 

LF 
Thus, Young's Modulus = M = —— 


ea 
where L = length of body (usually a wire), 
a= area of cross-section. 
= stretching force applied, i 
c = total elongation produced by F. 


Similar moduli hold for compression. flexure, and torsion. 
(Crew, General Physics, p.131. Also Ganot's Physics, art. 
87. Also Thomson & Tait, Treatise on Natural Philosophy, 
Part JI. arts. 686-688.) 

At the end of the book there is an alnhabeticallv-arranged 
hihlingraphy of all books and journals referred to, and a very 
full index , with duplicated references, so as to aid in the 
quick location of subject matter. 

There can be little doubt that the idea 
work 1s a good one. 
especially those engaged in research work—and we are likely 
to hear quite a lot of this kind of work in the near future— 
will find it useful to he able to look up any fundamental law 
or conception in any branch alhed to their own, without the 
necessity of hunting through a librarv. And, moreover. such 
ə work as this is welcome nowadavs when none of the 
ecfencer can anv longer be lecked fast into a separate com- 
nartment, for one shades off into another, and no man can 
define the border line. 


underlying the 


SQ rr = 
$aPatent Extension Application—Sir James Dewar, 
F.R.S.. LL.D.. is applying for an extension of term for Patent 


No. 13,638/1904 for his invention “ An improved method of absorb- 
ing gases and the application thereof to the production of high 
vacua and the separation of gases,” 


annum, 


Advanced students of the sciences. 


6 
OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the. 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their morements. 


Central Station Ofticials.—The Morecambe Corporation has 
increased the salary of its electrical engineer by £30. 

The Walthamstow U.D.C. has granted the following ìn- 
creases of salaries to officials in the electricity department :— 
Mr. G. J. Hollver, £35 per annum; Mr. T. P. Lymn, £25 
per annum, without bonuses; Mr. G. W. Stubbings, £10 per 
annum, with bonuses; Mr. W. H. Arnold, £10 per annum. 

Mr. W. J. Cox has been appointed works manager at the 
Derby electricity works, at a salary of £240 per annwn, in 
place of Mr. W. C. Dinn, resigned. 

Mr. F. R. Hobity, mains engineer to the Lowestoft Cor- 
poration electricity departiment for the last 10} years, has 
been appointed electrical engineer to the New Van Mining 
Co., of Llanidloes, South Wales, and has already taken up bis 
new duties. On leaving Lowestoft he was presented with a 
memento, the presentation being made by the chief engineer 
on behalf of the whole of the staff and employés. 


General.—Sik Jous Turney has retired from the chairman- 
ship of the Nottingham: Corporation Electricity Committee 


after occupying that position for over 25 years. He is sue- 
ceeded by Mr. R. H. Swain. At the last meeting of the Com- 


mittee, Mr. H. Talbot, the city electrical engineer, was 
presented with a silver rose bowl, the gift of Sir John Turney. 
Mr. Talbot has been associated with the undertaking for 25 
years. Sir John has also presented a silver rose bowl to Mr. 
A. Brown, the city engineer, on the completion of 50 years’ 
service. , 

Mr. H. R. Pyke has resigned his position with the India- 
Rubber, Gutta-Percha & Telegraph Works Co., Ltd., and 
joined the staff of Messrs. S. G. Leach & Co., Ltd., as mana. - 
ger of their motor department. 

The Birmingham City Council on Tuesday inma Mr. 
W. Brew, M.Inst.E.E., head of the electrical engineering 
de ‘partment of the Municipal Technical School at £400 per 
in place of Mr. E. O. Turner, B.Sc., resigned. 


Prof. F. W. BurstaLL, Professor of Mechanical Engineer- 
ing at the University of Birmingham, has been appointed 
gas examiner, in the prace of the late Mr. Cresswell, at an 
annual salary of £200 

Ald. SMITH has been re-elected chairman, and Col. Wab- 
HAM (at present with the Forces) vice-chairman, of the Barrow 
Corporation Electricity Comittee. 

We desire to congratulate Mr. GEORGE SUTTON upon his 
election to the chairmanship of the inportant concern with 
which he has for the past 36 years been so prominently asso- 
elated—W. T. Henley's Telegraph Works Co., Ltd. Mr. 
Svdney Gedge has been a director of the company for 37 
years, and for 30 of these he has acted as chairman. His 
genial presence at the company’s meetings has always en- 
rendered great. good humour, and his speech has generally 
fried a suitable introduction to the very practical inform- 
ing remarks with which Mr. Sutton, as managing director, 
has aequainted the shareholders with the actual situation of 
the electrical industry so far as it was represented by Hen- 
lev's. Mr. Gedge, owing to advanced age, has decided to 
relinquish his position as chairman as from January Ist, 1918, 
but the company will still have the benefit of his long experi- 
ence on the board. Mr. Sutton will henceforth hold the 
position of chairman and managing director. For Henley’s, 
as for all important electrical industrial undertakings, the 
coming years will bring innumerable problerns, but those who 
remember how well the concern was piloted through the 
troubled period of several decades ago, and who have fol- 
lowed its uniform progress for a good many years past, will 
feel assured that with the experienced leader of the past 36 
vears at the helm the concern will know well how to avail 
itself of the very great opportunities that will present them- 
selves for the display of progressive and successful enterprise. 


Roll of Honour.—The death in action is reported of Cor- 
poral H. C. Hamaonp, of the Tank Corps, He was formerly 
in ‘the service of the Lytham Tramways Co. 

Private Tom Scorr, who was formerly emploved at the 
Leeds electric power station, has died of wounds received in 


action. . 
Second-Lieutenant Erxest 8. Learoyp, Middlesex Regi- 
ment. who has been killed in action, aged 28 vears, was wit 


Meessr S À.. T earovd & Son, 
WiunceaM EDWARDS, 


metal merchants, Clapton. 
an employé of the Barrow Corporation 
electricity department, has fallen in action. 

Corporal G. BEADLE, formerly of the Scarborough Tramw-ey 
Cols staff. who has beeu wounded, has been awarded the 
Miltary e m 

Gonner J. O. Dosovas, RILA. formerty en the stet ost 
the Brompton & Kensington electricity station, has been killed 
in action. 

Second-Lieutenant Vincent H. M. M'Manon, Mechanical 
Transport, A.S.C., who appears in the list of officers men- 
tioned by Lieutenant-General Milne, Commander-n-Chief of 
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the British Salonica Forces, for gallant conduct and distin- 
guished services, is the son of Mr. J. J. M' Mahon, electrical 
engineer, Manchester Corporation tramways. Previous to the 
war he was engaged in the rolling-steck department of that 
undertaking. 

Private R. Ger, South Lancashire Regiment, formerly nyiss 
Ing, and now reported killed, was pitor to enlistuient ens 
ploved by Messrs. Charles Macintosh & Co., electrie wire and 
‘able manufacturers, Manchester. 

Lance-Corporal J. B. Hasurtox, H.1.1., who-has received 
the YC. for most conspicuous bravery and devotion to duty, 
was employed in the electrical departinent of the Steel Co. 
of Scotland, Ltd., at Hallside, Cambuslang, for many years, 
and prior to joining the H.L.. he was emploved for six 
months with the Electrical Co., in Pitt Street, Glasgow. 

Sergeant A. APPLETON, King’s Own Yorkshire L.I., re- 
ported wounded and missing a vear ago. is now officially re- 
ported killed. Ile was employed by Messrs. Vlasto, Clark 
and Watson, electrical engincers, Warrington. 

Gunner J. SHaw, R.G.A., killed in action, was in the em- 
plov of the Tudor Accumulator Co., Dukinfield. 

Motorman A. A. ALLEN, of the West Ham traniwavs, who 
was promoted in June, 1917, to the rank of Second-Lientenant 
in the 13th Royal Fusihers, has been granted the Military 
Cross for conspicuous service on October 4th, when, after all 
other officers of his company were put out of action, he took 
charge and held the position for 48 hours, 

Sergeant T. Barclay, who was employed on the Glasgow 
Corporation tramways, kas been awarded the Miltary Medal. 


NEW COMPANIES REGISTERED. 


Armorduct British Co., Ltd. (148,980).—Registered Nov- 


ember 26th. Capital, £50,000 in £1 shares. To acquire by licence of the 
Board of Trade the undertaking of the Armorduct Manufacturing Co. Lid.. 
the books and documents of which are liable to inspection under Section 2 
(2) of the Trading with the Enemy Act, and to carry on the business of 
electrical engineers, electricians, manufacturers of and dealers in internal- 
combustion engines, conduits, tubes, wires, cables, pottery, rubber, gutia- 
percha, and metals, &e. Purchase of considerations, £15,500 in cash, of 
which £50 is allocated to goodwill. The subscribers (each with one share) 
are:—H. A. Marsh, Ash Cottage, Gravelly Hill, managing director; G. C. 
Busgell, 76, Handsworth Wood Road, Handsworth, Birmingham, managing 
director; W. H. Glassey, “Overlev,” Station Road, Yardley, managing direc- 
tor; A. D. Tinner, Hamstead Hill, Handsworth. ironfounder; G. A. T. Leev, 
Penvbrvn, Sedølev, near Dudley, managing director; G. H. Fraser, 757. 
Roval Liver Building, Liverpool, export merchant; J. D. Burnside, 45. Lawley 
Street. Birmingham, secretary Minimum cash subscription: 100 shares. 
The articles contain the usual provisions far excluding enemy holdings or 
forsien control, The first directors are:—H. A. Marsh, W. H. Glassev, 
A. D. Tipper, G. A. T. Legg, and G. H. Fraser. Registered ofice: Bathurst 
Works, Witton, Birmingham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. À 


Cutting Bros., Ltd.—Memorandum of satisfaction to the 
extent of £2,900 on September 27th, 1917, of debentures created June 20th, 
1916, securing £3,450, has been filed. 


Gambrell Bros., Ltd.—Land Registry Charge on lease- 
hold laboratories and works in Southfields, S.W., dated October 30th, 1917. 
to secure all monevs due, or to become due, from company to National Pro- 
vincial Bank of England, Putney. 


James Keith & Blackman Co.. Ltd.—Memorandum of 
satisfaction in full on November 11th. 1917, of debentures dated December 5th, 
1902, securing £2,400, has been filed. 


CITY NOTES. 


Mr. C. W. Parsn presided. on Novem- 
bè- 27th, at the annual meeting, held in 
London. He said that. compared with the 
previous vear, the improvement shown in 
the repart was quite satisfactory. The rubber crop of the 
Amazonas district had increased slightly. During the vear 
the hichest and lowest quotations for fine hard Para rubber 
were -3s. Td. and 2s. 83d. per Ib. respectively, and for the 
sreater nart of the time the price was over 3s., whereas dnr- 
ina the nravinus vear it fluetnated between 4s. Id. and 
98. 43d. The traffic receints af the company showed an in- 
cronaca af £R O40, or aver 19 ner cent. The gross reyenne 
showed an increase of £10,557. or over 17 ner cent. The 
totol working exynonces Inerensed hy only £711, or less than 
9% ner eent., which was not large considering the cteneral 
rise in pricepea which had taken nlace all aver the world. The 
reanlt wae that the net revenne showed an incrense of £9,846. 
They had heen able to add 1 per cent. to the dividend, and 
to carry forward abont £100 more. The investments now 


Amazon Tele- 
graph Co., Ltd. 
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amounted to £54,318, an increase of £38,839. They invested 
a total of £50,00U in British Government securities. In the 
current year, the trattic receipts up to the present were nearly 
£3,000 higher than those for the same period last year. The 
prospects for this season’s rubber crop were believed to be 
wood. Tf their expectations imateriahsed he thought thes 
Bishi conidently took forward to having at least as sooi a 
vear as the one they had just passed through. A portion af 
the company s revenue Was derived froin a service of loa! 
deferred messages, Which was instituted in July, 194. The 
messages Were subject to a delay of not less than 10 nor wowe 
than 2f hours, and up to September last year Were carrie: 
at half-rate. The directors, however, were not Very satisfied 
with the result of the experiment, as although this class af 
trattic at first showed signs of expanding, it ultimately fell 
away considerably. They decided, therefore, to make a fur. 
ther reduction in the rate, which caine into force in Qetover 
last vear, and as a result there was a very satisfacto® i- 
crease in the number of local deferred words transmitted, 
ethe receipts having increased by nearly £3,000 as compned 
with the previous year, and they hoped to see a further ex 
pansion during the current year. . 

The report of the directors for the year 


Allgemeine ended June 30th, 1917, states that the 
Elektrizitats whole of the company’s’ activity was de- 
Gesellschaft. voted, as in the preceding year, to te 


problems raised by the war, the multi 
plicity and extent of which would be reserved for mention in 
the future period of peace. At present the company would 
have to limit itself to the statement that the orders receive- 
and the deliveries effected were considerably yreater than in 
1915-16. The superficial area covered by the workshops in 
full operation had risen from 203,874 square metres to Sho] 
square metres, and the number of emploves at the end of th- 
financial vear had advanced to 79,293. 

The machine sets in construction in the turbine factor 
comprised those of powers rising to 50.000 Kw., whilst the 
machinery works had carried out the largest types of trans- 
formers hitherto made, namely, of 60.000 KW. and laden 
volts, and was continuously occupied with the production os 
high-tension material. In wireless telegraphy inportant m- 
vations were developed, and the deliveries of the apparatus 
factory exceeded the figures for the previous year. It was 
possible for the glow-lainp branch to bring sale prices inte 
better proportion to the costs of production. The aeropare 
department, for which workshops had been erected at Her- 
nigsdorf. and at Johannisthal on the Upper Spree, was carry 
ing out work which afforded satisfactory prospects also ter 
pesce times. 

The demand for electrical machinery and apparatus for wer 
industries, partictilarly the chemical industry, was exe? 
tionally active. Remunerative orders were also received trv. 
the coal mines, whilst the iron and steel works continued t 
require electrical equipment, especially large rolling te 
drives. The central-station department completed the te% 
stein works in Westphalia with a capacity of 30,000 KW.. ar 
the power station at Zschornewitz, in the lignite distnet i 
Bitterfeld, for the Electro Works Co., and the power statir 
at the Fortuna mine was enlarged by 8,000 kw. The Fer-- 
Silicon Works of Elverlingen placed an order for a compet: 
sinking plant with a transformer output of 14.000 KW.. an. 
the Bavarian Nitrogen Works Co. and the Silesian Eleectnut 
and Gas Co. gave contracts for turbo-dynamos of large dink - 
sions. In the case of the railway departinent, the activ. 
was almost exclusively applied to the production of reple- 
ment plant for existing lines, and the work on the AE 
high-speed railway in Berlin was temporarily restricted. Th- 
accounts show the following figures for the past four year, 
20 marks being assumed as the equivalent of £1 sterling :— 


i 1913-14. 1914-15. 1915-16. 19161 
Share capita! £7,750,000 £7,750.00 £9.200.000 £920" 


Gross profits 1,132.000 1.544.000  Los7000 230e 
General expenses 73,000 73,000 91.000 pii 
Tones Be cate Mgt 106.000 1446.0 143,000 re we 
War allowances ... — O30 000 377.) Wo: 
Depreciation $4,000 44,000 5.000 >» 
Net profits Tie, ‘Aba SRRA Tawi 908,000 1,028,000 1 324,000 jars. 
Net profits, including. balance . 
forward 944,000 1,064,000 1,359,000 1516" 
Directors’ fees 23,000 27,000 2R. Wwe 
Bonuses to staff 60.000 75.000 100,00 qa K 
Pension fund ni 50,000 75,000 100,000 Le a 
War benevolence de, iess othe — eg 7 OW r5 i 
Dividend sete. AA ahh oae ui 779,000 12,000 1.017.000 Lu, 
Dividend, per cent. bee, dels 10 11 12 ae 
Carried forward ated. Ws 26,000 35.000 39.000 a7 


The share capital now stands at £10.000.000, the differe. 
between this amount and £9,200,000 given in the table 
ranking for dividend from July Ist, 1917. In addition. ` 
loan debt reaches £5,274,000, and the mortgage debt Als"! 
The credit at the company's bankers js stated to be £5.57." 
as compared with £6,680,000 in 1915-16, and £45310 ` 
1914-15, whilst the advances made to the Berlin Electr” 
Works Co., the A.E.G. High-speed Railwav Co., and ett 
undertakings raise the total outstanding credits to £10.70% 
as against £10,010,000 in the preceding year. It is furr 
mentioned that all new machinery, plant, patterns, &eo.. Hw 
heen entirely written off, as in previous years. In conelus’' 
the reporte gives particulars of the company’s investmet!- 
and refers to the transfer to the State of the interests >: 
in the Electro Works Co. 
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The Socicté UFclatrage Electrique re- 

» ports net profits of £190,000 for the year 

ended on June 380th, 1917, as against 

£146,000 in the previous vear. It is pro- 
posed to distribute 12s. per share, as in 1915-16. 

The Compagnie Parisienne de UAir Comprimeé reports net 
profits of £37,000 for 1916-17, as contrasted with £63,000) in 
the previous 12 months. As the coumpressed-air business re- 
sulted in a deficit, no profits would have been realised had 
it not been for the return received from the settlement of 
accounts with the Union des Secteurs and from investments. 
The dividend in 1915-16 was at the rate of £1 4s. per share, 
and it is assumed that the rate for the past year will be lds. dd. 
per share. 

The directors of the Société Industrielle des Téléphones re- 
port gross profits amounting to £573,000 for the year ended 
on June 30th, 1917, as compared with £260,000 in the pre- 
ceding year. After deducting general expenses, interest on 
loans, and setting aside £100,000 for depreciation, as against 
£60,000 in 1915-16, the balance permits of the payment of a 
dividend of £1 12s. per share, as contrasted with £1 4s. and 
12s. per share in the two previous years respectively. The 
sum of £64,000 has been placed to the contingency fund, and 
£30,000 to the legal reserve fund. 

The report of the Société d'bMlectro-Meétallurgie de Dives for 
1916-17 states that new workshops were erected for Army 
purposes, and, apart from these installations, the greatest 
work undertaken related to the diversion of the sources of 
the Val au Loup and of the Caudemuche. As net profits the 
accoants show the sum of £223,000, as compared with £231,000 
in the preceding year, and a dividend of £2 Ss. per share has 
been declared for 1916-17. The reserve fund has received an 

addition of £104,000, thus raising it to £240,000. 

The Soctété Anonyme Klectro-Métallurgique (Procédés Paul 
Girod) reports that the works were actively engaged in 1916 
not only in the distribution of energy for the Aciéries Paul 
Girod as well as in the district of Lyons served by the 
Société Hydro-Electrique de Lyon, but also in the production 
of special alloys. After providing for depreciation, the 
accounts show net profits amounting to £251,000, as eom- 
pared with £59,000 in 19153. The tax on war profits absorbs 
£172,000, and the balance permits of the payment of a divi- 
dend of £2 per share. At the recent meeting a proposal was 
confirmed for amalgamating the company with its subsidiary 
—the Compagnie des Forges et Aciéries Electriques Paul Girod. 
The transaction is co take place this vear, after the latter's 
capital has been increased for the purpose of effecting an 
interchange of shares. 


French 
Companies. 


Fraser & Chalmers, Ltd.—For the vear ended June 30th 
last the profit, after providing for all expenses and deprecia- 
tion, and after making provision for special taxation, was 
£36,174, as compared with £24.669 in the previous year. The 
works have been fully emploved, and an inereased output 
has been obtained. The results show improvement, notwith- 
standing the heavy increases im the cost of material and 
labour, and the ditheulty of obtaining sufficient supplies. The 
merchandise business in South Afriea has also been on a 
larger scale, in spite of freighting difficulties, and the results 
of the trading there and at the other branches of the company 
have been satisfactory. The directors recommend a dividend 
of 5 per cent., less tax. on the ordinary shares, and after 
transferring £20,000 to the reserve account (increasing it to 
£100,000) to carry forward the balance of £16,773.—Financial 
Times. 

Tata Hydro-Electric Power Supply Co., Ltd.—The great 
success with which the introduction of electric power from 
the generating station on the Ghats is being developed in 
Bombay is revealed by the report of this company for the 
half-year ending June 30th. The company paid dividends 
of 7 per cent. per annum, both preference and ordinary 
shares, for the second half of last vear. For the half-year 
just ended the directors recommend a further 7 per cent. per 
annum for preference shareholders, and a further 8 per cent. 
per annum on ordinary shares. The current now being sup- 
plied to motors in Bombay amounts to 48.000 H.P. The whole 
undertaking has been working most satisfactorily. Thirty-six 
mills are receiving power, and only the difficulties arising from 
the war prevent development being more rapid. Good progress 
has been made with the preparation of the new lake at Shira- 
wata above the Ghats for the supply of additional water to the 
generators, and two-thirds of the new dam there has been 


com pleted.—Indian Engineering. 


Companies Struck Off the Register.—The following com- 
panies have been struck off the Reyister, and are accordingly 
dissolved :— 

Advisory Engineers’ Corporation. Midland Magneto Co, 
All-British Electrical Co. Fletcher’s Electric Fittings. 


Alphons Custodis Chimney Construc- Krunka & Jacoby, Ltd. 
tio Tiieheind Ceanlic) 


Anti-German League. 

Brazilian Traction, Light & Power Co.—Onarterle divi- 
dend of 14 per cent. on the fully-paid cumulative preference 
shares. 

Western Telegraph Co., Ltd.—First quarterly dividend, 3s. 
per share, free of tax, for the vear ending June, 19138, being 
at the rate of 6 per cent. per annum. 


Magneta Time Co. 


United Wire Works, Ltd—For the year ended September 
30th, after providing for depreciation, bad debts, and excess 
profits duty, the credit balance is £14,086. Dividend, 74 per 
cent. on ordinary shares, free of income-tax, £1,500 to 
general reserve, leaving £3,736 to carry forward. 

Adelaide Electric Suppty Co., Ltd.—A final dividend on 
the ordinary shares of 7 per cent., tax free, is announced, 
making 12 per cent., tax free, for the year. 

Melbourne Electric Supply Co., Ltd.—Final dividend on 
the consolidated ordinary stock of 5 per cent., tax free, making 
10 per cent., tax free | : 

Pollock & Macnab, Ltd.—A petition for confirming the 
tient has of capital from £60,000 to £50,000 has been pre- 
sented. 

Globe Telegraph & Trust Co., Ltd.—Quarterly dividend, 
2s. per share on the ordinary shares, free of tax. - 

Provincial Tramways Co., Ltd.—With the final dividend 
and bonus now announced, the total distribution on the ordi- 
nary shares for the year is 10 per cent. 


Cape Electric Tramways, Ltd.—Dividend, 5 per cent., 
less tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Hab these been ordinary times, the quietude such as the 
Stock tusxchange markets are experiencing would have been 
attributed to the advent of Christinas, but as this-is scarcely 
a reason Which can be advanced in war-time, members of 
the House put down the somewhat lifeless condition of mar- 
kets to the Russian developments, to the War Bonds cam- 
paign, and to the news of a slight set-back on the Western 
Front. Prices keep steady in most departments, and, having 
regard, to the paucity of business, to say nothing of the claims 
of the Governinent borrowings, it is a little surprising that 
the general strength should be so well held. There 1s less 
gambling going on, which is a good thing, but it bas the 
effect of causing markets to appear dry and inanimate. 

The home railway position has not been improved by 
the settlement of the latest strike. Prices gave way on 
the trouble which appeared inuuinent, and they have not 
recovered from the loss which they then sustained, notwith- 


‘standing the compromise arrived at between employers and 


employed. It is assumed that the greater part of the increased 
wages bills will have to be footed by the Government, i.e., 
the country, and that the companies themselves will bear 
but a small proportion of the extra burden laid upon the 
industry by the latest all-round rise in wages. People, how- 
ever, look ahead, and are disposed to wonder what will be 
the position at the end of the war, when the companies will 
prestuunably re-assume control of their own affairs, and when 
there will be no Government subsidy to help meet the in- 
creased costs of working. It is held accordingly that every 
rise in costs stores up future difficulty for the railway com- 
panies, and adds to the reasons why investors should seek 
fields other than home railway stocks for the employment 
of their money. Undergrounds are concerned indirectly by 
the broad considerations which govern British railway work- 
ing, and the stocks are heavy with the rest. 

The most active feature of the markets with which we deal 
is furnished by another jump in American Marconis. The 
price has strengthened 26s. 3d., and has been steadily rising 
from a level nearly 10s. lower down. As we have already 
indicated, the buying comes principally from the North of 
England, where rumour credits inside inforrnation with news 
of an important contract just concluded by the American 
Marcont Co., and optimists look for the price to go well over 
30s. It may be well to lay accent on the word optimists. 
The parent shares are practically unchanged, though the 
strength of Americans reflects a little brightness to Canadians, 
these hardening to Ils. 9d. Marines are also a good spot 
at 52s.; and this section of the industrial market is one of 
the few strong spots. 

Anglo-American Telegraph Preferred weakened a trifle, but 
the cable list as a whole is strong, and the monotonous com- 
plaint is reiterated that it is easier to sell than it is to buy. 
Some people are talking of the possibility of another increase 
in the dividends of the Western and Eastern groups, with 
its corollary of a rise in the Globe dividend. Speaking with- 
out intimate knowledge, this seems to be looking rather far 
ahead, because, with the possibility which has to be faced of 
further taxation, it can hardly be expected that such con- 
servatWe boards as these which control the affairs of the 
cable companies would increase dividends, save In very excep- 
tional circumstances, and, moreover. rates have already been 
advanced once since the outbredk of the war. 

Western Telegraphs are } better, and so are China shares. 
The usual quarterly dividends on Globe ordinarv and pre- 
ference are just declared. Great Northerns are flat. a drop 
of 50s. occurring on a little pressure to sell. Cuba Suh- 
marines are good, with a ds. rise. Oriental Telephones have 
reacted. Automatic Telenhone ordinary are better at 21s. 3d. 

Citv-of London Electric ordinary rose 4 to 13}. and the 
remainder of the list keeps very hard. Manufacturing issues 
are somewhat irregular. General Electric ordinary are 20s. 
up at 203. India-Rubbers gained § at 143. Electric Construc- 
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tions have recovered their dividend deduction. Brush ordi- 
nary noproved to 25}. British Aluminium show a small rise 
at 32s. 6d. On the other hand, Westinghouse preference 
have receded to 56s. 3d.; Babcocks are the turn easier at 
_ Gis. 6d. Edison Swan keep steady at 26s. 

The Adelaide Electric Supply Co. declares a final dividend 
of 7 per cent., making 12 per cent., free of tax, for the sixth 
successive year, and the Melbourne Co. is to pay 5 per cent., 
making 10 per cent. (also tax-free) for five years running. In 
spite of these excellent results, Melbourne ordinary has fallen 
3 ‘points to 170.’ Adelaide ordinary are not quoted on this 
side. The 6 per cent. preference stand at 4%. Anglo-Argen- 
tine First preference weakened to 2 15/16 on the incessant 
labour alarms in the Republic. Mexican issues are flat. The 
Second Mortgage bonds of the Light & Power Co. have 
dropped to 264. -Rio Seconds are easier at 76. Georgias fell 
4 to 13. British Columbia 4} per cent. debenture at 58 is 
24 up, though the preference is 2 points lower at 42}. 

The rubber market remains lifeless, and the fall in the 
price of the material to a little below half-a-crown per lb. 
led to a fresh bout of profit-taking. Rubber is out of favour 
for the time being. There is no speculation going on, and 
the buyers of the earlier part of the year are now devoting 
their financial energies to shares which offer more scope for 
immediate profit. The base-metal markets are better, more 
especially that for tin shares, where a further record attained 
by the metal itself has had the effect of bringing in buvers 
for West Africans, although the home products of Cornwall 
are still neglected. The armament group has given way, and 
there is not so much going on in iron and steel shares gener- 
ally, the decline in activity spelling, as usual, a slight re- 
action in quotations. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Homs Hiuzcrnicrry ComPanins, 
Dividend Price 


ort, Dec. 4, Rise or fall: Yield 

1916. 1916, 1917, this week, p.c. 
Brompton Ordin ee ee 10 9 — £6 18 6 
Charing Cross O ry æ. 6 6 — 617 8 
do. do. do. 4 Pref. 4) 4 = 618 4 
se se ee ee 4 8 9 bead 6 9 1 
City of London .. é ae 8 8 1 +3 6 0 9 
do. do. 8 per cent. Pref. 6 6 1 = 618 6 
County of London 7 7 11 — 678 
á do. g S ver cent. Pref. : ` E — 518 & 
ensington T mia oe ee — 5 11 ? 

Lond ectrio . 8 B 2 ~~ Nil 
do. do. 6 per oent, Pret, 6 4 ~ 6 6 8 
Metropolitan : 8 B — 412 4 
do. per cent, Pref, 4 4i _ 7 4 0 
8t. James’ and Pall Mall - 8 8 7 = 614 6 
South London ee ee 6 6 8 a 6 18 4 
Bouth Metropolitan Pref, ae q 7 21/8 = 610 6 
Westminster Ordinary .. ee q 7 6 — 6 6 8 

TELEGRAPHS AND TELEPHONES, 
Angio-Am. Tel. Pref, oe oe 6 6 064 — 6 4 8 
do. Def, .. s.» 88/6 13 383 + 6 8 4 
Chile Telephone ee ee ee 8 8 7 =. 6 11 4 
Cuba Sab. Ord. .. ae ee & j 9 + *7 il 4 
Eastern. Extension ee - 8 8 14 + t 6 7 4 
Eastern Tel. Ord, “o ee 8 8 149 — %70 
Globe T and T, Ord. ee ee 7 7 18 —= *6 1 10 
Pref, ee 6 6 met — 617 1 
Great Northern Tel e oo i 24 86 —2h 61t 6 
Indo-European .. ee ee 1l 18 62 — 6 810 
Marconi ee 10 16 — 412 4 
Oriental Telephon Ord. .. 10 10 — Ya 8 4 0 
United R. Platn Tel, .. sö 8 8 63 — *618 6 
Weat Indfa and Pan, ee ee r] 6d. 1 — *B 9 6 
Western Telegraph .. .. 9 8 15 +3 *6 610 
Homs Rarzs, 

Oentral London, Sr: Assented 4 4 60a — 6 12 
Metropolitan ee ee 1 1 2 = a 4 9 0 
nde Electric Ordinary 1 — Ni) 

Ío, do. “A” .. Ni Nil 6/0 -_ Nil 
do, do, Income 6 4 813 —3 418 2 
Forzien Trams, &0, 
Dividend 
TEE 
1915. 1916 
Anglo-Atg. T . 6 per i mee 6 6 4 = 681 
ng. rams, Firs 2 _ 974 
do, i and ae 2 = ah =" et 
0. OD. . ce 5 5 67rd ; = 8 
Bombay Electric Pret. 6 6 9? - 6 8 1 
do. do, Preferred Nü Nil 80 _ Nil 
do. do, Deferred Nil Nil 28 — Nil 
do. do. Deb. 4 4 68 +2) 767 
Mexico ‘Trams 5 per cent. Bonds , Ni] N 42 _ N») 
6 per cent. Bonds Nil Nil 85 —l Nil 
Mexican Light Sd mia . Nil Nil 924 — Nil 
do. Pref. ea Nil Nil 81 —_ Ni! 
Š i MANUFACTURING Comraniar hd 
abcoc & Wilcox ae ee 15 16 8 — y 411 8 
British Aluminium Ord. =, 7 10 ti +h ABAL 
British Insulated Ord. .. æ. Í 20 — 618 4 
British Westinghouse Pref, .. T 7 213 — 5 6 4 
Callenders.. ee ee ee 20 20 I À — 6 18 0 
do. 6 Pref, ee ee 5 5 4 — 6 ] 8 
Castner-Kellner ee ee ee 2 20 — 5 16 8 
Edison Swan, fully paid a - — 3 _ Nil 
a do. aoe 4 per cent. Deb. 4 $ 74 — 5 7 5 
ectric Construction .. RA 1f,xd 6 6 
Gen. Bleo. Pref. ,. ea a5 ? h 10 A d 6 18 i 
0. Ord. ee ee ee 10 10 20 +1 4 18 9 
ee ee ee oe 25 25 15 ae 9 18 8 
do, Pret, eo eo eo 44 é$ — 6 12 2 
India-Rubber ee ee ee 10 10 14 + $ "618 0 
Telegraph Con., e .. - 20 %9 dt — %1 7 


+ yidendspaid free of income tax, 


MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, December 5th. 


o_O 


$ 
CHEMICALS, &o. ee aor 
a Acid, Oxalic. ee ee ee per Ib. 1/6 eo 
a Ammoniac 8al per ton £75 oe 
a Ammonia, Muriate darge crystal) ii £58 ‘ 
a Bisulphide of Carbon... 1 823 ` 
a Borax . ee ee ee iT} £38 eo 
a Copper Bul hate ee ee eo iT} £66 ee 
= Potash, Ch orate ae ee ee per Ib. 2/6 ee 
T Perchlorate ae or S 2/- seo” 
z Shellac e. ee per cwt. £17 10 £4 ine. 
a Bulphate of. Magnesia ee . per ton 216 s% 
: Sulphur, publined Flowers- .. si ee $s 
co ee ee $] oe 
a Soda, Chlorate ee ee es per lb. 103d. oe 
se ra e» per ton 120/- oe 
a Sodium ichromate, casks oe per Ib. oo ee 
METALS. &c. 
c Brass (rolled metal ? to 12 basis) per Ib. en ee 
si ” Tubes (solid drawn) ee ($) oe ee 
» Wire, basis s + a6 as 
: Copper Tubes (solid " drawn) ae a 1/64 to 1/7 Se 
E {n Bars (best eoet) -. per ton £187 £R dec. 
g 9 SON ee ee 1 £147 £3 dec, 
g T ee rT) & £147 &8 dec. 
d n (iiectrolytic) Bars os ” £125 ia 
d n si Sheets .. ” £152 
d » ři Wire Rods i £133 
d 1 " H.C. wine per lb. 2/84 
f Bbo bonite Roå ee oe eo 1) 8/- ee 
f ” Sheet ee ee T 2/6 ee 
n German Silver Wire |. bè ti 2/8 oe 
A Gutta-percha, fine. čs ee íi 6/10 ma 
A India-rubber, Para fine ; ae 2/54 I/- dec 
i Iron Pig (Cleveland warrants) .. per ton Nom. ox 
l ,„ Wire, galv. No. 8, P.O. qual. = £42 aa 
g Lead, English Pig .. ee oe 9 . ee 
g Mercury ws per bot, Nom bo 
e Mica (in original oases) small . per lb. 6d. to 8J- ce 
e n n ” medium ” to ee 
e | 9 my) large ee 9 1/6 to I4- é ap. oe 
d Silicium prons Wire .. -. per lb 1/83 oe 
r Steel, Magn in bars ee ee per ton e ee 
g Tin, "Block ( lish) oo ee ” See ee 
n ,, Wire, Nos.1tol6 .. es per lb, 8/10 1d. ine. 
\ Quotations supplied by— 
a G. Boor & Co g James & Shakespeare. 


c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co, 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd, 


h Edward Till & Co. 

i Bolling & Lowe. 

l Richard Johnson & Nephew, Ltd. 
.n P. Ormiston & Sons. 

r W. F. Dennis & Co, 


Electric Traction in Coal Mines.—In the United States 
to-day storage battery locomotives are being used in mines both for 
gathering service and for main haulage. Asoneof these ‘electrics “ 


‘will do the work of three to eight mules, it displaces a large 


number of drivers, who can be more profitably employed at the 
coal face. The cost of hauling coal and ore with storave-battery 
locomotives is only abont one-half what it costs to haul with mules 
or horses, and the mine output can be materially increased and the 
sanitary conditions improved by the use of the electric vehicle. 
The Electric Vehicle Section of the National Electric Light Association 
has collected some interesting data showing the actual savings of 
the miniature electric locomotives over mule haulage in mines. 

The Madison Coal Corporation, one of the largest coal-mining 
corporations of the middle West. which strongly advocates the use 
of the electric locomotive in coal mines, based on actual operating 
experience, states that in addition to the money saving in ton 
haulage there is a remarkable financial economy in the prevention 
of injuries, for while mule drivers formonly 5 per cent. of the 
entire working forces, their accidents amount to 26 per cent. of the 
whole number, and the cost in connection with them amounts to 
34 per cent. of the total liability cost. It is found that the total 
monthly cost of maintaining four mules with drivers is $342.50; 
the tonnage gathered is 8.368 tons. and the cost, altogether with 
mules and drivers, per ton, is $040%6. The cost of maintaining a 
storaye-battery locomotive one month is $175°70:; the tonnage 
gathered is 8,900 tons, and the total cost including $°00125 for 
energy per ton is $°02099, showing a difference in favour of the 
locomotive of $01997 per ton. 

The Pocahontas Smokeless Coal Co., of West Virginia, is also 
successfully operating storage-battery locomotives. At this mine 
four cars each weighing 1,300 lh. empty, and 4,100 Ib. loaded are 


. hauled on each trip by one electric locomotive. on main entry, a 


distance of about 2.500 ft., including 1,200 ft. against 3 per cent. 
grade, 400 ft. against 24 per cent. grade, and’short grades of 5 and 
7 per cent., all against the loads. To get out the 400 tons a a 


‘that this mine should produce, the mule haulage would cost $735 


month and battery haulage $306 a month, making the a 
substantial saving of $429 a month in favour of the t electrics.” 
Furthermore, the maximum number of mules and cars allowed by 
the track conditions could not handle 400 tons a day. The upkeep 
on ties and track was quite considerable with the mule haulage, 
and is greatly reduced with the locomotives. Jt is estimated that 
in one year the "electrics ` will save the cost of the whale install- 
ation, and at the same time increase the coal output by two-thirds, 


é 
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DIESEL ENGINES AND THE WAR. 
By “ PULVERISER.” 


Tuose central-stution engineers who have Diesel engines 
under their control are, at the present time, working under 
serious disabilities. Not only have they difficulty in 
obtafiing the specially trained staff required, and in re- 
placing defective and worn parts, but a serious situation 
has arisen with regard to fuel supply. There is undoubtedly 
a feeling that their efforts to do the best, or the seeming 
best, in the country’s interest, are thwarted by authority. 

Diesel engines were worked in this country until 1915 
almost entirely on imported petroleum residue fuel oil. 
About two years ago it was considered to be desirable that 
a home-produced substitute should be fonnd in order to 
reduce purchases abroad. 

Experiments were commenced in order to test the prac- 


ticability of using tar oils, which are by-products of gas, 


manufacture. The Diesel Engine Users’ Association 
encouraged these efforts, and inquired as to sources of 
supply. Several papers were read by experimenters and 
others who could assist. 

About 12 months ago matters had progressed so far that 
certain suitable grades of tar oil were obtainable at reason- 
able prices. They could, however, only be used in engines 
having rather costly pilot ignition. Other engines could 
only use tar oils when ronning near full load. Invention 
was further stimulated, and six months ago comparatively 
simple alterations to pulverisers were developed, so that any 


Diesel engine could be cominere lally used’ on tar oil when. 


running at from half to full load. The technical problem 
was solved, the supply of fuel was forthcoming, and altera- 
tions proceeded apace.” 

It appears, however, that the proposed increased use of 
tar oil attracted the attention of a Controller, and restric- 
tions were imposed. Engine users could, however, in most 
eases show that the work was “ war work,” and there was 
no serious difficulty in obtaining licences. Lately, however, 
an alarming position has developed. The Controller recently 
allocated a fixed and inadequate annual allowance ef tar oil 
for engine users, but Mere is no restriction on the use of 
petroleum fuel. In effect, Diesel engine users are told: 
* Use as much petrolenm as you like; use shipping to bring 
It over, pay your money abroad, but do not use tar oil.” 

This has been followed up by a somewhat tantalising 
price contro], fixing tar oil at about €f 10s. per ton, 
while petroleum has rushed upto £16 per ton, It would 
appear that only a very pressing national need for tar oil, for 
more important purposes than the supply of power for muni- 
tiong factories, could justify this state of affairs, which is 
obviously very much in favour of the importer and against the 
home producer and user. If allowed to continue, it must 
result in heavy mcreases in charges for power to consumers. 

This has ev idently been dimly realise? by the ¢ Controller, 
as a circular has been addressed to central-station engineers 
asking for a return of tar oil used in the first half of 1917, 
an estimate for the same period of 1918, and for details of 
stand-by steam plant. It is a characteristic feature of this 
circular that no figures are desired for petrolenm fuel oil. 
The proposal underlying this last request is that Diesel 
engine users will be compelled by high prices of petroleum 
fuel and by the restriction on tar oil to shut down their 
Diesels and run their antiquated steam sects, so that the 
Controller will be able to point to reduced consumption. of 
his particular commodity, which i apparently the one aim 
and object of a Controller. From.the point of view, how- 
ever, of national interest, the Diese] engine user is unable 
to understand the position, Tar oil can usually be obtained 
locally, or with a short railway journey, Fuel oil of all 
kinds has a producing value of from four to five times that 
of an equal weight of coal. The man power required for 
loading and unloading is much less than with chal. Diesel 
engines have for these reasons shown increasingly favourable 
pults as the distance from sources of coal snipply increases, 
In the South of England, where Diesels are plentiful, coal 
must come along the munition-congested routes and in the 
same direction, j.e. North or West to South, causing 
further congestion, The Coal Controller and the railway 


authorities are unable to deal satisfactorily with the present 
trathe, yet Diesel users are asked to replace 1 ton of fuel oil 
by 5 tons of coal, and 10 to 20-mile journeys by 50 to 100- 
mile trips. It would be necessary to engage more stokers, 
coal trimmers, carters (for coal and ashes), use more water, 
and, in many cases, raise prices of electricity if the use 
of old steam plant in place of Diesel engines were brought 
about. 

At present the general opinion is that the effect of the 
poliey being carried out is directly contrary to the ideals 
we have been asked to keep in mind—reduction of overseas 
trathe, of transport and of labour, and economy in use of coal 
—and that the restriction on the usef tar oil is a direct 
encouragement to profiteering in petroleum. 

It is felt that a short-sighted Controller has got to work 
on his own watertight compartment without consulting his 
confreres Who control shipping, railways, coal, and man 
power. If these latter officials have been consulted, and if 
they state that, notwithstanding the obviously bad effects 
froni the point of view of their departments, it is desirable 
to persist in encouraging the use of any and every form of 
fuel preference to tar oil, there will be a cessation of 
opposition from Diesel engine users, and they will, no doubt, 
assist In every way in making the change. 
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GAS FIRING BOILERS. 


By T. M. HUNTER, M.A., B.Sc. 


— 


(Abstract of paper read before the INSTITUTION OF 
© ELECTRICAL ENGINEERS.) 
(Continued from page 510.) 


Drying and Cleaning Gas.—It is very important that the 
gas should be dry when burned. At any temperature from 
U deg. to 100 deg. C. gas will take up a known amount of 
water as vapour, and this ammount can be found in an air- 
saturation table. If the gas has been cooled or washed in 
Water, it 1s reasonable to assume that it is saturated with 
water to the amount corresponding to the lowest temperature 
to which the gas has been brought. As an example of the 
amount of water carried in this way, the author had recently 
to use, at 15 deg. C. and 55 deg. C. respectively, the two pro- 
ducer as described in the foregoing table. The former gas 
curried under 2 per cent. by volume of water vapour, and the 
latter carried 154 per cent. This vapour must all be heated 
when the gas is burned, and it not only lowers the flame tem- 
perature, but also is responsible for carrying to the chimney 
a large quantity of sensible heat. 

To show the actual loss from this cause. let us assume that 
we have cleaned blast-furnace gas from the same furnace, in 
one instance at atmospheric temperature with 12 to 15 
grammes per cu. metre of water vapour, and in the other 
instance gas saturated at 70 deg. C.. carrying about 862 
grammes per cu. metre. In both cases the gas is to be burnt 
under boilers with an excess of air of 25 per cent. 

In the first case the combustion. temperature a this gas 
When burnt with an excess of air of 25 per cent. is 1,294 deg. 
C., found by using the Ie Chatelier formula. 

Now take the gas at 70 deg. C. The combustion tempera- 
ture is found to be 1,010 deg. C. i 

There is a drop of 254 deg. C. in the combustion tempera- 
ture, which, of course, is a very serious matter. It is much 
more difficult to obtain complete combustion of this mixture 
of aqueous vapour and gas with an excess of air of 25 per 
cent. than if gas alone is dealt with. It is also a well-known 
fact that the efficiency of a boiler depends in the first in- 
stance on the initial temperature of combustion, and if the 
latter is lower the efficiency of the boiler is certain to de- 
crease, The evaporation per sq. ft. of heating surface is 
certain to be considerably smaller if wet gas is used than 
with dry gas. 

We have next to consider the effect of the water vapour on 
the efficiency of the boiler. The foss through waste heat for 
dry gas would be 21 per cent of the total value of the gas, 
and for wet gas 29.8 per cent. In other words, the presence 
of the water in the gas will cause an unavoidable and 
irredeemable loss of 8.8 per cent., in addition to the loss by 
the reduced flame temperature. Assuming in both cases 5 
per cent. loss through radiation and conduction, the actual 
efficiency for dry gas would be 74 per cent., and for the wet 
gas 65.2 per cent.. which is equivalent to a drop in the output 
obtainable from the same quantity of gas amounting to 12 
per cent. 

So far as regards the efficiency, but it will also be worth 
while to consider the evaporation obtainable in both cases, 
assuming that the boiler is working on its maximum load, 
that is to say that the boiler—flues pass the maximum quan- 
tities of gas and air. which (the chinmey draught can convey 
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at the most favourable position of the damper. In the case 
of a 30 ft. X 8 ft. Lancashire boiler, with a dry gas under 
the above described circuinstances the highest possible 
evaporation is 6,000 lb. of water from and at 212 deg. F. At 
70 deg. C. each cubic foot of gas carries 0.0228 lb. of water, 
and at maximum load the evaporation works out at 4,725 lb. 
from and at 212 deg. F. 

The sunple presence of water in the gas can, under other- 
Wise absolutely equal conditions, result in :— 

1. A drop of eftigency of nearly 9 per cent. 

2. A drop in evaporation of more than 2L per cent. 

3. The loss due to lower flame temperature, which the 
author hag not attempted to calculate. 

It is evident that an engincer who'has to specify a producer 
plant, or a gas-cleaning plant, where washing of the gas is 

art of the process, should take eare to specify the maximum 
amount of water vapour allowable in the gas supplied. 

Contrary to a frequently expressed opinion, the author does 
not believe that the dust in itself impairs seriously the heat- 
ing value of blast-furnace gas; and the uncleaned gas has the 
“advantage that it contains the sensible heat. The dust, how- 
ever, may senously affect the effigency of the boiler. If two 
Lancashire boilers are run side by side, the one on cleaned 
and the other on uncleaned blast-furnace gas, it will be 
found that at first the results as regards both evaporation and 
efticiency are about the same. Soon dust will start to accumu- 
late in the boiler flues, and as this dust is an insulating 
agent it will impair both the evaporation and the efficiency. 
After four or six weeks the dust accumulates in such large 
quantities that the evaporation falls and combustion may even 
take place partly in the stack instead of under the boiler. 
Where Lancashire boilers are to be fired, it will therefore 
generally pay to install a gas-cleaning plant, even at the ex- 
pense of the sensible heat which is lost in the cleaning process. 

Conditions are much more favourable with water-tube 
boilers, as with these it is often possible to clean the tubes 
without stopping the boiler. If liberal use is made of the 
steam lance, the proposition to put in a cleaning plant will 
certainly not be such a favourable one as in the case of 
Lancashire boilers. 

The cheapest plant is not worth having; unless it fulfils the 
following conditions :— 

1. The gas must be clean. __ 

2. It must be dry, and this is even more important than 
the cleanness. 

In some cases where the gas can be cooled to a temperature 
of 80 deg. C. without water injection, and where the ores 
contain only a small percentage of moisture, it is possible 
with a dry cleaning plant to obtain a dry, hot gus; whereas, 
where wet cleaning processes are used, or where water is 
injected for the purpose of cooling the gas, the gas is saturated 
and this water has to be elininated. 

So far as the author can discover, the cost of cleaning gas, 
inclusive of all charges, is about 2d. per 35.000 cu. ft., and is 
practically the saime whether the wet or the dry process is 
used. 

The sensible heat in blast-furnace gas per cubic foot is 
approximately as follows :— : 

Temperature of gas, deg. C. 200 250 300 350 400 
Sensible heat, therms per ; 
cu. ft. hs ssa 7 9 Ill 13 15 

As cold blast-furnace gas varies from about 90 to 110 therms 
per cu. ft., this sensible heat is a large percentage of the 
total heat of the gas. Firing water-tube boilers with pro- 
perly designed burners, and using the steam lance, say, twice 
a day to clean the tubes, the efficiency with uncleaned gas 
is certainly within 10 per cent. of the efficiency with cleaned 
gas—probably within 6 per cent. On the other hand, with 
Lancashire boilers the average efficiency over four or six 
weeks with uncleaned gas is very considerably lower than 
with cleaned gas. 

The decision as to Feet it will pay to clean gas must 
therefore be made for! each case separately, and depends on 
the peculiarities of the gas and of the dust, as well as on the 
kind of boilers used. 

Heat Transfer.—Gaseous fuel as usually burned does not 
give the intense local heat and the heat-radiating surface of 
the coal fire. Rather, the problem is that of a verv hot gas 
Which is cooled gradually as it travels through the boiler. It 
is like the problemn of a coal-fired boiler with the fire-grate 
entirely outside. 

The transfer of heat through a steel wall from hot gases to 
water consists of three parts—transfer of heat from gas to 
metal, transfer of heat through metal, transfer of heat from 
metal to water. The resistance to the transfer of heat in the 
second and third parts is exceedingly smell when compared 
with the resistance to the transfer of heat from gases to metal. 
It is calculated for one case that the resistance to transfer 
of heat from gas to metal was 622 times the resistance to heat 
passing through the steel. This shows that the advantage to 
be gained by fitting, say, copper tnbes instead of steel would 
be verv small indeed. Again, the transfer from metal to 
water, if the metal has a clean surface, is also negligible com- 
pared with the gas-metal transfer. If, however, the metal 
carries seale on its surface the case is very different. Scale 
4 in. thick, assuming the scale to have the same conductivity 
as plaster of Paris, of which the specifice resistance to the con- 
duction of heat is 108 times that of iron, would add resistance 
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to heat transfer equal to 18 per cent. of the resistance of 
transfer from gases to steel. 

The problem of finding the most satisfactory boiler for gas 
firing is to be solved by the boiler which abstracts the heat 
most successfully from the hot gases passing. There are 
several lines along which improvements can be made. 

‘The first is to Increase the surface exposed to the hot gases 
by fixing projecting pieces inside the tire tubes, to increase 
the heated surface. 

The second method depends on the fact that a squaregfoot 
of heating surface at right angles to the gas flow 1s about eight 
tines more effective than a similar area parallel to the gas 
flow—at ordinary velocities of gus. Deflectors or retarders 
are put into the boiler so as to cause the gases after they have 
been fully burned to impinge on the tubes as directly as pos- 
sible. 

A third method, and probably the one most commonly 
used, Is to put surfaces of brick or other refractory material 
in the boiler in such a way that the flames play upon them. 
These surfaces are raised to a high temperature and transfer 
the heat by radiation to the boiler tubes. Such surfacea, in 
order to give the greatest effect, must face the boiler tubes 
squarely, and must be as near as possible to these tubea. 

The transfer of heat by radiation becomes much more rapid 
in proportion as the difference between the temperatures of 
the two bodies concerned increases. This shows the necessity 
of raising our radiating surface to the highest possible tem- 
perature; and this again points to the use of the highest 
possible pas or alr pressure in our burners in order to shorten 
the flamme and make it more intense. 

A fourth method depends on the theory that the difficulty of 
heat transfer from gas to metal is caused by a thin layer of 
cooled gas, which adheres to the surface of the metal and 
acts as a non-conductor. The stream of hot gases is made to 
scour very rapidly the surface of the tubes, and in thts way 
the cooled gas is swept away and fresh hot gas is constantly 
applied. Very rapid heat transfer has been obtained by this 
means. x, 

The author has had no experience with the Bonecourt 
boiler, but it is clanned by the makers that the heat is taken 
out of the gas by means of surface combustion on blocks of 
refractory material in the tubes, and*that the heat is brane- 
ferred by means of radiation from this material. Whether 
or not there 1s any surface combustion in the process as 
carried on in their latest boilers, the author thinks it likely 
that the high velocity of the gases through the tubes, in close 
contact with the walls and heating the refractory blocks, may 
he suficient to account for the evaporation per square foot 
claimed.. The suction required—l6 in. water-gauge for the 
larger evaporations, equivalent to a velocity of about 250 ft. 
per second—would seem to bear this out. Unfortunately, it is 
a costly matter to get these high suctions for the very large 
volumes of hot gas with which we have to deal in boiler 
firing 

Each of these methods involves either the use of power or 
the insertion of some obstruction in the boiler. Boiler users 
object to have any kind of brick erection inside a flue, as it 
may burn away and require renewal, and it must be removed 
to clean’ and inspect the flue. The author considers that for 
existing boilers the nethod of increasing the heating: surface 
by the use of some kind of metal fitting in the flues is the 
one least open to objection. Power for forced draught or 
suction is a charge against the boiler, and its cost must be 
deducted from the efficiency of the boiler. To put thè gas 
—or alr—under 2 in. pressure, in the case of blast-furnace or 
producer gas, requires power which would only reduce tbe 
boiler eHiciency by 14 to 2 per cent., whereas the additional 
efficiency attained may be from 10 to 20 per cent. 

Types of Boilers.—Lancashire boilere are used very largely. 
and have to be utilised in the best way possible for gas firing. 
Tt is a pity that three-flue and five-flue boilers are not more 
often used, as they not only give a larger heating surface, but 
also allow of smaller volumes of gas being burned in each flue. 
With smaller volumes of gas it is easier to burn the gas with 
a small excess of air. A disadvantage of the Laneashire boiler 


¿when gas-fired in anv of the usual wavs is that the fall of 


temperature in the gases from one end of the flues to the 
other is not sufficient to set up good cireulation of the water. 
as is done by the intense local heat of the fire when the boiler 
is hand fired. In spite of all that is said against gamfired 
Lancashire boilers, they will continue to be successfully and 
economically used. Ti author has experience of regalsr 
evaporations of over 9,000 lb. per hour from and at 212 deg. F. 
from ordinary 30 ft. X 8 ft. boilers, both with producer gas 
and with blast-furnace gas, which is far higher than what we 
should expect from a water-tube boiler. . 

The author’s idea is to have a boiler with a considerahle 
nurnber of smaller tubes, forcing the gas to burn at the highest 
possible temperature in each, and to have no obstructiona in 
the tubes and no mechanical suction. Such a boiler, pro 
perly insulated, would give at least as good results ae the best 
waterstube boiler. 

Wherever high-pressure boilers are to be installed, there ıs 
little doubt that water-tube boilers will be chosen if the avail 
able feed-water is soft enough and can be suitably treated. Tt 
is lnportant that sufficient combustion space should be pro- 
vided for the huge volumes of gas, so that the cas may be 
fully burned before passing through,;the-tubes. External com- 
bustion chambers¢ should™be ‘avoided, as- causing unnceessary 
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losses by radiation and conduction of heat, and because the. 


highest temperature is not attained in the immediate vicinity 
of the tubes. 

A good boiler should evaporate about 80 per cent. of its load 
in the first bank of tubes, 15 per cent. in the second, and 5 per 
cent. in the third. The third bank is thus practically an 
economiser, and this accounts for the fact that the maximum 
evaporation of water-tube gas-tired boilers per square foot of 
heating surface is usually only 5} to 6 lb. per hour. In a 
large Stirling boiler fired with coke-oven gas and evaporating 
d4 lb. per square foot of heating surface, the temperature of 
the steam was 200 deg. C., the temperature of the sases leav- 
ing the boiler was only 238 deg. C., and the temperature of 
the feed water was 55 deg. C. 

When judging a boiler, it will be safe to take the results 
obtained from coal-firing, ab we can be certain that if the 
same boiler is fitted with good furnaces and arranged for gas- 
firing it will do somewhat better. In any case, where gas- 
firing is concerned the choice of the right combustion arrange- 
mént is much more important than the choice of the best 
boiler. Up-to-date boilers do not differ in their results when 
coal-fired, and, when the same stokers are chosen, by more 
than 5 per cent. at the outside; whereas, when it comes to 
gas-fring, one combustion arrangement can easily do 50 per 
cent. better than another. , 

Another important question 1s the arrangement of super- 
heaters in gas-fired boilers. When gas-fired boilers are 
arranged for hand-tiring and gas-firing, the nozzles of the 
burners are, as a rule, too near the superheaters, so that in a 
good many cases the superheat imparted to the steam is too 
large. Superheated steam pays as long as the superheat is 
not more than 8&5 deg. ©. The heat added to the steam over 
and above that is practically lost, unless the steam is carried 
a very long way and loses part of the superheat in transit. It 
is, therefore, essential that the distance between the super- 
heaters and the nozzles of the burners should be if possible 
more than 10 ft., so as to ensure that the superheater does not 
come into contact with the burning gas. 

The ideal boiler for gas-firing has not yet been developed. 
There is no doubt that a water-tube boiler which is arranged 
so that the gas can be fully burned before passing through 
the tubes, and where the gas stream is kept at right angles to 
the line of the tubes by careful baffling, is the best boiler we 
have so far. To get higher outputs from such a boiler per 
square foot of heating surface is a matter calling for more 
rapid combustion of the gas, with more intense flame tem- 
perature, and this can easily be arranged where required. 

The author has never come across a water-tube boiler with 
small diameter tubes, such as, for example, the Yarrow boiler, 
gas fired. It seems probable from the theoretical point of 
view that the Yarrow boiler would give excellent results. As 
the tubes are only about 1 in. diameter, the proportion of 
heating surface touched by the gases, to the wetted surface of 
the tubes, is much larger than in the usual forms of water- 
tube boilers. As also the tubes are only about 4 in. apart, the 
waste gases must pass between them at a high velocity. For 
these reasons the author would expect to get a bigh output 
and economical results with this type of boiler. 


i (To be concluded.) i 


DISCUSSION IN LONDON. 


The discussion was opened by Mr. C. P. Sparks, who wel- 
eomed a paper on what was a new subject to them. The 
author dealt with gas and how to handle it; he wished that it 
had dealt rather with the sources of gas, which was the first 
matter of importance to the electrical industry. In burning 
solid fuel for steam generation, all the volatiles were lost, and 
ìb was recognised that the method must be altered; the 
chemical industry was dependent on coal by-products. Con- 
sidcring coal distillation, in coke production gas was a by- 
product, and in gas production, coke was the by-product; 
there was also low-temperature distillation, in which gas 
and other by-products were obtained. He asked: were they 
to put their stations at the coke ovens or at the gas works, 
or wait the development of further processes. Their problem 
must be considered from the power engineer's point of view, 
which was that of securing heat units; it must be approached 
from a new standpoint. The Fuel Research Committee were 
considering how best to use fuel so as to meet all the objects 
in view, and the matter was also being investigated by im- 
portant commercial undertakings. The question for electrical 
men was how they were going to get the gas. Coke manufac- 
ture took place primarily at the pits, and in most cases water 
was not abundant there, so that this crippled the use of steam 
turbines in such a locality; in addition, the question of trans- 
mission was involved. To utilise products of existing gas 
works would decentralise power production, instead of con- 
centrating it, as desired. : 

Mr. W. B. Woopuouse emphasised the importance of a 
steady gas pressure for successful gas firing. The point 
in gross and net calorific values was to know ‘which was 
being used. He thought the author was optimistic in his esti- 
mate of 6,000 cu. ft. of gas per ton of coal for coke ovens, while 
the figures for blast-furnace gas were extremely high. The im- 
portant question was how much gas was surplus after com- 
pleting all processes (including blowing), and he estimated 


this as worth ls. 6d. per ton of pig produced; in this country 
very few blast furnaces had any surplus, and it was difficult 
to vet successful firing with a gas containing so much inert 
matter. If it were necessary specially to dry gas, it was a 
question whether it would pay. . 

' Mr. B. W. L. NicHou said he felt that gas was too good 
for boiler firing, and the pressing need was the development 
of a furnace for burning coke on a large scale. As regards 
waste heat, with Present practice yas-works coke was drawn 
from the retorts at 1,800 deg. F., and contained 13 per cent. 
of the heat used in making it; it was usually quenched in 
water, but there was no reason why it should not instead be 
dumped into a furnace, and the heat utilised at the gas works. 
The problem of conveying gasto a station of, say, 100,000 KW., 


- Was a huge one, some 23 million cu. ft. of 130-B.TH.U. producer 


ç 


gas per hour would be required; and ordinary coal gas was 


out of the question. 

Mr. H. W. KoLLE remarked that the use`of blast-furnace 
gas was more difħcult than would appear from the paper. 
Pressure variation was a serious question, also there was the 
difficulty of adjusting air supply to gas supply. The author’s 
figure of 25 per cent. excess air with blast-furnace gas was too 
low; in practice it was usually 100 per cent. Where there 
was pressure variation in the main, the air was adjusted for 
the maximum pressure. [t was not so easy to carry out a test 
on gas-fired plant using dirty gas, and he did not know of 
any case where meaus was provided for controlling pressure. 
He thought there was not much in cleaning gas, and felt that 
the whole matter required much further caqnsideration. With 
producer and coke-oven gas, the pressure could be regulated, 
but he thought the author had given a wrong impression as 
to blast-furnace gas firing. 

Mr. J. D. Paton urged electrical engineers to study the 
question of combustion; they must appreciate flame colour 
and wake the utmost use of the CO gas, which was the heat 
giver. Some 25 million tons of coal were wasted annually, 
in the heap, fost in mains or in the mine, and our fuel authori- 
ties had not attempted to deal with this matter. A large part 
of this fuel was only suitable for distillation, and the coke 
would contain so much ash that it could only be used in a 
producer for gas making. i 

Mr. W. R. Cooper said the paper was valuable as an analy- 
tical one, and as, no doubt, gas-firing would come they must 
be prepared to use it. It was difħicult to find the quantity of 


gas: used in industrial processes, but if used for industrial 


firing they must know its quantity and heat value. He thought 
that in the future attempts would be made to make more use 
of radiant heat in gas firing; in the producer the efficiency 
would be improved by redueing the steam used. But the com- 
mercial future of gas-firing depended very much on the 
realisation of the value of by-products. Low-temperature coke 
could be best used in producers, and for this reason the low- 
temperature carbonisation processes were worth considering. 

Mr. W. H. ParcaeLL criticised the variation from practice 
of sgme of the author’s figures. The question was whether 
coal could be more economically turned into electricity, and, 
with gas firing, it turned largely on the by-products. Coke 
was a difficult by-product to burn, and involved extra trans- 
port, and it would be advantageous to use it in producers for 
gas making. 

Mr. J. H. HiGHFIELD said the discussion revealed the fact 
that there were numerous sources of waste heat, and it- was 
clear that the latter must be used in the form of electricity, 
but this still left the problem of producing the major part of 
the energy which would be required, and of using some form 
of gaseous fuel in its production. It was difficult to get any 
gures to go’ ubon; in a fair-sized steam plant one might get 
900 units per ton of coal costing 20s. To obtain this by gas- 
firing would require 1} tons, costing on the same basis 25s., 
and if it were assumed that sulphate of ammonia and some 
tar were obtained as by-products valued at 10s., then the net 
fuel cost would be 15s., leaving 5s., which would about meet 
the extra financial charges. In the case of a gas engine of, 
say, 1,000 m.r., 900 units could be generated on .6 ton of 
coal, costing 12s.; by-products might fetch 5s., leaving 7s. 
as the net coal cost. 

Mr. A. H. Dykes said we must utilise all waste heat in 
the future; we were now doing so in part. Then we had 
to consider the capital question of large stations. With gas 
firing this would involve the chemical and metallurgical in- 
dustries, and therefore the form of gas would no doubt be 
decided for the electrical engineers, and they must therefore 
consider how to use any probable form of gas available. 
Figures were required; there was too much mystery attach- 
ing to the results now obtained. Special types of boiler 
would have to be designed to meet the conditions, and a 
subsidiary advantage would be the labour ‘saving. 

Mr. C. P. Taynor said the author showed 30 per cent. of 
the heat value thrown away in producer work, the only justi- 
fication for which was the by-products obtained. High fuel 
costs would upset all calculations unless the price of sulphate 
of ammonia also went up. It was questionable whether it 
would be profitable in a small scheme to transmit electricity 
rather than gas. 

Mr. L. B. ATKINSON urged that too much stress must not be 


laid on the by-product value, of sulphate of ammonia; they 


must look to oils,and other chemical; by-products. No one 
would use sulphate of ammonia if be could-get nitrates (which 
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would be produced electrically), and would be available at a 
lower price per ton in iore suitable form for agricultural 
purposes. 

Mr. H. M. Savers asked if any attempt had been made tó 
clean gas by centrifugal methods? 

The AUTHOR, ìn his reply, said he had not dealt with the 
manufacture of gas. Dry gas meant gas in which the mois- 
ture had been extracted by ordinary methods. The tendency 
was to put in cleaning plants for blast-furyace gas, which 
flattened out pressure variation, giving reasonable uniformity; 
some classes of gas must be cleaned or solidification of the 
dust would occur. With clean gas, economisers could be 
used without scrapers. It was difficult to substantiate figures 
for efficiency, but with a good boiler and economiser he 
would hope to secure an efficierfey of 55 per cent. with coke- 
oven gas, and about 50 per cent. with clean blast-fiirnace 
gas. The efficiency of the Bonecourt boiler was probably 
‘due to gas velocity and radiation. 


` 


PARLIAMENTARY 


i 


(Concluded from page 526.) 


Tue following applications for powers are set out fully in 
notices published in the London Gazette for November 27th :— 


Canvey Deep-Water Wharf and Railway.—New company 
to construct wharf, railway, dock, and other works; elec- 
tric generating stations; working railway by steam or 
electricity; supply of electrical energy. 

Yorkshire Electric Power Co.—New and further powers as 
to supply; obligations upon local authorities, companies, 
and others obtaining powers in future to take supply of 
energy In bulk from the company; provisions as to Joint 
Boards or Comunittees, &e. f 

Shetħeld Corporation (Consolidation).—Various powers 
respectmg tramways, trolley vehicles, and electric supply. 

Shropshire, Worcestershire & Staifordshire Electric Power 
Co.—Various additional powers, extensions of existing 
powers, &c. f 

Doncaster Rural District,—Electrical Distribution of York- 
shire, Lid., seeks a Provisional Order for supply in a 
number of parishes and townships in the rural district 
of Doncaster. 

Gildersome.— Electrical Distribution of Yorkshire, Ltd., 
seeks a Provisional Order for electricity supply. 

Luddenden Foot and Mytholmroyd.—Ditto. 

Rotherham Rural District.—Ditto. 

Hoyland Nether U.D.C.—Amendment of E.L. Order, 1912, 
extension of time. ! : 

Workington Corporation‘\—Provisional Order for electricity 
supply. . i e 

Sheffield Corporation,—[:lectric supply extension powers for 
urban districts of Handsworth and Dronfield and a num- 
ber of parishes in other districts. l 

Clayton and Queensbury.—Elcctrical Distribution of York- 
shire, Ltd.—Provisional Order for supply in Clayton and 
Queensbury urban districts. ` 

Thorne.—Electrical Distribution of Yorkshire, Ltd.—Provi- 
sional Order for supply in Thorne Rural District. 

Guiseley and Menston.—Electrical Distribution of York- 
shire, Ltd.—Provisional Order for Guiseley U.D. and 
Menston parish. 

The following notices appear in the London Gazette for 
Novernber 30th :— | l 
Gainsborough.—Application by J. Marshall, Gainsborough, 

for Electric Lighting Provisional Order. 


Knottingley U.D.C.—Alteration, &c., of 1914 E.L. Order. 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. Tromrson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


17,005. “ Electromagnetic force therapeutic generators.” C. Granam. Nov- 
ember 19th. 

7,011, “ Electric signalling apparatus.” F. S. S. Wates. November 19th. 

17,013. “ Indicator, electric alarm, ‘nition, cut-off apparatus {for lubrica- 


tion systems of engines.” A. J. Hitt. November 19th. 


17,014. “ Electric commutators, &e."" Soc. ANON. DES ETABLISSEMENTS $b. 
Buerior, November 19th. (France, November 20th, 1916.) 

17.017. “ Contact-breaking: device for magneto ignition.’ G. A. CHAILLIEY. 
November 19th. (France, June 5th.) 

17,018. “ High-tension ignition magnetos,™ G. A. Ciatcttey. November 
19th. (France, June Sth.) 

17,019. ** Oileooled electrical transformers.” T. R. ReNFREE. November 
19th. 

17.044. * Permanent magnet motor meters. Lanpts & Gyr Akt. Ges. 
November 19th. (Switzerland, December 2nd, 1916.) 

17.085. “ Method of working refractory metals,” WESTINGHOUSE METAL 
Fnasesrt Laur Co. November 19th. 

17,080. * Lighting devices for motor vehicles.” Benjamin” ELectRIC, Ltp. 


November 20th, (U.S.A., November 27th, 1916.) 


17,091. “Induction coils.” M. A. Copp. November 20th. 

WAU. St Are lamps. P. W. Bipmeab. November 20th, 

17,136. “ Means of adjustably connecting a magneto and gear-box te motor- 
cycle bracket.” S.C. Poore & F. W. A. Smitu. November 21st. 

17462. “ Telephone instruments.” H. Witson., November 2st. 

17,172. ** Alternating electric current protective devices adaptcd to operate 


on reversal of current.” 


BaimisH THomsox-Houston Co. & E. B. Wipwore. 
November 21st. 


17.173. " Dynamo-electric machine.” Bartisn THomson-Houston Co. & A. 
A. Pottock. November 2st. 

17,1857. © Electric glow lamps.” C. O. Bastian, November 21st. 

17,211. “ Electric incandescent lamps.” Stemens & HaLskEeE Akt. Ges. 


November Vnd. (Germany, December 20th, 1916.) 
» 17,218. “ Electrical contro] systems.” British WESTINGHOUSE ELECTRIC AND 
MastractcUkine Co. November nd. (U.S.A., November 22nd, 1916.) 


17,221. ‘* Sound-producers applicable to submarine signalling, &c.” J. M. 
Rixcouist, November 22nd. 

17 224. *' Dynamo-lectric machine.” C. L. Breepes, H. L. Care & H. 
Lucas. November 22nd. 

17,258. “ Mapneto compasses.” C. F. Rytann. November 23rd. 

17.277. “ Rotary rectifier of alternating current.” A. D. Macroroulos 


anp C. D. MacrRrorovLos. November 23rd. 


17,292. ** Eletric batteries.” A. A. Price. November 23rd. 
17,296. “ Test sheath joint for electric cable.” C. J. Beaver, E. A. 


CLAREMONT & A. F. W. Ricnarps. November 23rd. 


17,300 & 17.301. “ Carbon brushes for dvnamo-electric machines.” C. Y. 
KNicur, Mokrcas Crcemir Co. & W. N. WiLsos. November 23rd. J 

7331.“ Eletric switches." E. L. Raskin. November 23rd. 

17.320. "“ Deflectors for electric arc lamps, searchlights, &c.' J. P. YORKE. 
November 23rd. 

17,335. “ Electric signalling systems.” F. G. Be, W. C. Davey awn 


STERLING TeLbprHONEe & ELectRic Co, November 24th. 
17,339. " Electromedical apparatus," E. E. Grevie. November Mth. 
17,342. “ Method of gperating valves of internal-combustion engines by 
electrical energy.” M. Tare. November 24th. 


17.374. “ Long-arm for overhead system electric tramcars." A. SENIOR. 
November 24th. 

17.377. ** Storage batteries.” R. L. SwithH. November 24th. (U.S.A. 
May 17th.) 

17,379. “ Ignition magnetos.” E. Marei & Co. November 24th. (Italy 


September 28th, 1916.) 


A 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications wili be 
printed and abridged, and all subsequent proceedings will be taken. 


1916. 


7,062. MAGNETO-ELECTRIC Macutnes. H. Robinson. November 16th, 1916. 
(110,760.) 

8.584. METHOD OF AND APPARATUS FOR ELecrric DISTRIBUTION FOR USE witu 
loniion’ Systems. C. F. Mason. June 19th, 1915. ¢100,742.) 

10,938. Evecrkic Swircu Contkous. G. A. Fritsch. August 2nd, 1916. 
(110.768.) 

15,177. Portari Evectric SiGNALLING Lames. W. T. Coulson. (Cognate 


application, 5,304/17.)  (110,592.) 


o 15187. Evecrrte TRANSFORMERS. British Electric Transformer Co. & T. R. 
Renfree. October 25th, 1916. (110,594.) i 
15,310. Evectric FLasuLaĮmres. E. Nuttal. October 27th, 1916. (110.611.) 
15,391.  INsexkorterks FOR ITGnition Systems, C. T. Mason. June 3üth, 
1915. (101.9%0.) 


15,357. 
(102,933.) 
15.365. TroLLey HEADS FOR ELECTRIC TRAMCARS. 


ELecrRroLyTIC Gas Generators. IT. H. Levin. December 20th, 1915. 


C. Svombo. October 271th, 


1916. (110,612.) 

15,398. IcNition Devices FOR INTERNAL-COMBUSTION ENGINES. R. G. L. 
Markham. October 28th, 1916. (110,613.) : 

15,464. Taxitors FOR INTFRNAL-COMBUSTION ENGINES. J. F. Alvord & W. B. 
Thompson. October 28th, 91915. (102,058.) 

15,623. Mews EOR AtrtTacHING loĒxinon Wikes 10 SPAKKING Piritos o 


Rotary ALKOPCANE ENGINES. 
22nd, 1916. (110,796.) 


Gwynnes, Ltd, & H. Humphreys. Novetntes 


15.888, Stace Licniinc. E. Booth & N, R. Booth. November 7th, 191%. 
(110,627.) 
16,090. FELectRICALLY-OPERATED STRIKING Device ror CLocks. M. E. Pugh. 


November 9th, 1916. (110,6€29.) 


16,195. Ioxit11lon MaGNEeTOS FOR INTERNAL-COMBUSTION ENGINES. A. H. 
Boulton & J. H. Boulton, November 10th, 1916. (110,630.) 
16,082. Execrric Switcucresar. H. W. Clothier and A. Reyrolle & Cr. 


November Toth, 1916. 

16,452. Mercury Breaks OR ‘ELECTRIC ÎNTERKRUPTERS. 
H. F. Bigge & F. R. Butt. November l6th, 1916. (110,635.) 

16.513. lextien Dyxamos. C. T. Mason. June 18th, 1915. (102,.265.) 

16.892. TELEPHONE FMSTRUMENTS. International Electric Co. & H. E. R. 
Roose. November 24th, 1916. (110,640.) 

17,003. HIGH-FREQUENCY SIGNALLING, PARTICULARLY APPLICARLE TO WmErReEss 
TELEPHONY. Western Electric Co. November 25th, 1915. (102 p00.) 

17,998. Electric Batteries. J. M. Flannery. December Isth,. 1916. 
(110.652) i 


(110,808.) 
F. R. Butt & Co. 


17.999. Exectric Battertres. J. M. Flannery. December láth, 1916. 
(110,653.) 

15,661. CONTROL GEAR FOR ALTERNATING CURRENT ELECTRIC Motors. J. A. 
Steven & R. J. Gotterson. December 30th, 1916.  (110,836.) 

1917. 

220. ArrparatuS FOR Exvectric Wexpinc. T. E. Murray. January 12th, 
1916. (103,293.) 

1,017. SUSPENDER FoR ELECTRIC CABLES AND THE LIKE. W. T. Henles's 


Telegraph Works Co. & R. Povey. January 20th, 1917. 
1.490. Toy ELrcrrRic Motor. A. C. Gilbert Co. 
2,093. WIRELESS TELEGRAPH APPARATUS. 

February 12th, 1917. (110,685.) 


(IORIS.) 
April 18th, 1916. (03.742) 
R. J. Thompson & J. Thompson. 


2,109. Means FOR SECURING AN IĒNsuLatoR ro a Base Piae. Maschiner- 
fabrik Oerlikon. February 12th, 1916. (104,177.) 

2,701. ELECTRO-DEPOSITION OF COPPER AND NICKEL FROM SOLUTIONS OBTAINED 
FROM Ores. M. V. Garin. February 29th, 1916. (104,678.) 

2,900. ELrcrrie Caste Connectors. Chloride Electrical Storage Co. & H. 
Dean, February 27th, 1917. (110,858.) 


3.256. ELECTRIC CONTROLLERS AND THE LIKE. G. Ellison & J]. Andersen. 
March Sth, 1917. (110,862.) f 
3.464 MA AGNETO-FLECTRIC MACHINES FOR IGNITION IN INTERNAL-COMBUSTICS 


Encives. M. S. Conner. March 9th, 1917. 
| 3,802. GENERAL AND ELECTR'CAL JOINTS. 
March loth, 1917. (110,868.) 


(110.864.) 
C. J. Beaver & E. A. Claremen’ 


4,142. ELrecrric Imitation CanpLES. C. Ammentorp. May 0th, 1916. 
(106.609.) 

6.284. Evectric Frasuiicuts. M. H. Spielman & J. Corcos. May Bri, 
1917. = (130,702.) f 

6,081, ELrrscrric Torcnes. R. Fallows. April 30th, 1917. (110.700.) 

8.748. Exvecrrtc Contact Breakers. F. H. Royce & Rolls-Royce, Ltd 
June 18th, 1917. (110,891.) 

9,182. Macneto CONTROLLING Device ENABLING = INSERNAL-COMBU TION 


Motors To Rk StaRteD By Hanoy July Ist, 1916. (107,761.) 
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MACHINERY FOR THE WORK 
RECONSTRUCTION. 


OF 


THE reports of the removal by the common enemy 
of all kinds of machinery and plant from Belgium 
and the occupied districts of France have been so 
frequent during the past two years that it is impos- 
sible to disbelieve them, and it may therefore be 
assumed that almost everything which can be 
utilised by the enemy has been, or will be, seized 
or destroyed in order to prevent the return to the 
rightful owners of property which could be advan- 
tageously used by the Allies, and also in connec- 
tion with the gradual military advance. On the 
other hand, some machinery and plant may have 
been destroyed or greatly damaged by inadvertence 
through the gun-fire of the Allies in the promotion: 
of the forward movements, as it is not possible abso-. 
lutely to prevent incidents of this kind. In any 
case, the devastation caused to property by the war 
has been enormous, and will necessitate a stupen- 
dous expenditure for the work of restoration after 
the conclusion of peace. What this outlay may 
approximately amount to it would be exceedingly 
dificult for us to determine, but the leading iron. 
and steel interests in the United States have not 
been deterred from making an inquiry into the 
situation, or from the formulation of estimates 
which are based upon an investigation made by a 

- committee which paid a visit to Europe in the 
autumn of last year. 

The report prepared by the committee was pre- 
sented at a meeting held at Pittsburg. It shows 
that, in the opinion of the committee, the recon- 
struction requirements owing to the destruction of 
public and private property would represent am - 
aggregate of £1,200,000,000 in the case both of the 
western and eastern fronts, £750,000,000 applying’ 
to the former and £450,000,000 to the latter. Apart 
from buildings, raw materials, and manufactures, 
the report calculates that it would be necessary to- 
expend a total of £270,000,000 on industrial machi- 
nery in Belgium and France, £12,000,000 on agri- — 
cultural machinery and implements, and £85,000,000- 
on railways, bridges, and tramways. If the figures. 
for the two countries are considered in detail, the 
restoration of the coal and iron ore industries would 
involve an expenditure of £60,000,000, the iron and 
steel and metal industries pne of £75,000,000, the- 
chemical industry £8,000,000, and the electrical. 
industry £36,000,000, apart from the separate out- 
lay for the textile, paper, wood, and furniture 
branches. -It is assumed that Belgium alone will 
have to import industrial machinery to the value of 
from £20,000,000 to £24,000,000, or six times more 
than corresponding imports in peace times, whilst 
France herself will probably be able to produce- 
three-fourths of hér own requirements in machi- 
nery; leaving one-fourth, or the, value of 
£12,000,000, to be procured from abroad in the first 
year of peace. In the case of Germany, it is com- 
puted that the country will be under the necessity: 
of importing machinery worth £6,000,000 per annum 
in the first years of peace; Galicia is put at 
£4,000,000, and Poland at £49,000,000 for works. 
and machinery. 

The foregoing estimates, as previously men-. 
tioned, only apply to the autumn of 1916. Since 
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then, however, the further havoc which has-been 
made would naturally imply a formidable addition 
to the aggregate figures. Apparently on the 
assumption that the machinery and plant would be 
obtained exclusively from the United States, the 
Amerjcan interests calculate on the flotation there 
of a great reconstruction loan by means of which 
vold shipments would be avoided, and the rates of 
exchange in‘ Europe be but slightly influenced. On 
the other hand, a Zurich newspaper, which is pub- 
lished in German, states that it is an open question 


whether the reconstruction of the destroyed dis- | 


tricts will proceed quite according to the American 
programme. With the entrance of the United 
States into the war that country also assumed 
enormous war burdens, and changed over her in- 
-dustries to war work to a far greater extent than 
previously. As a consequence, the Swiss-German 
newspaper submits that the United States will in 
no respect be able so promptly to compete after the 


-conclusion of peace as was assumed by the commit- 


tee, and that it remains to be seen whether the 
Americans will be able to offer machinery in coun? 
tries of the European Allies at prices which would 
secure the business. On the other hand, the news- 
paper expresses the hope that Swiss engineering 
firms, particufarly the electrical industry, will find 
specially favourable prospects open to them for the 
‘export of machinery and plant. 

It is quite obvious that any estimates concerning 
the reconstruction of the devastated countries are 
of no practical value at the present moment. At 
the same time, it has to be borne in’ mind that the 
American computations were made prior to that 
country’s participation in the war. and that, there- 
fore, some prospect previously existed that Ameri- 
can firms would secure a very considerable amount 
of the business which will result from the work of 
restoration. This assumption, however, has been 
greatly modified by the association of the United 
States with the common struggle for justice and 
freedom from the military domination of enemy 
countries, and under existing Circumstances Ameri- 
can firms cannot expect to obtain more than their 
due proportion of the machinery contracts which 
will come forward on the conclusion of peace, pro- 


‘vided that the requisite shipping facilities are avail- 
cable for transport from.the United States to Europe. 


i eer er “onan 


AMONGST the “ Random Reflec- 
tions ’’ of our valued contemporary, 
The Engineer, last week, we noted 
with especial interest an essay on a subject which 
appeals to us, but seldom figures in the technical 
Press—namely, the use and abuse of the English 
language. We wonder whether the average engi- 
neer fully appreciates the importance to him of the 
study of English and, the cultivation of a good 
literary style. Often a practical man whose conver- 
sation .on technical subjects derives from his expert 
knowledge a peculiar fascination will tell us that he 
cannot write an article—all unaware that he has 
already composed it, and that nothing is lacking but 
the written record of his observations. Such a man 
might with advantage try the experiment of engag- 
ing a stenographer to set down his remarks ad- 
dressed to a real or imaginary brother engineer 
whose expertence has run along different lines; he 
would probably be surprised and pleased to find him- 
self the author of a very readable and informative 
article—which, moreover, would possess a cash 
value far in excess of the stenographer’s fee. 

Our confrére attributes the worst faults of com- 
position to two causes: on the one hand an attempt 
to write too well, and on the other an absolute in- 
difference to the graces of style. The former leads 
to the introduction, usually misplaced, of flowers of 


Literary Style. 


\ 


speech, and hackneyed literary clichés or stock 
phrases, with disastrous effect upon the reader; a 
plain tale, told in simple Anglo-Saxon, is the best 
from every point of view, and every superfluous 
word is a defect. Of the two classes, we prefer the 
latter; it may be largely due, as our contemporary 
holds, to the practice of dictation to a shorthand 


- writer (which is not the same thing as the process 


which we have suggested above, in which the 
speaker should forget the existence of the steno- 
vrapher)—but in many cases we think it arises from 
an impression that it gives a practical and technical 
air to the work, whereas it is merely slovenly and 
affected. 

Prominent amongst the defects in the latter cate- 


- gory are the omission of the definite article, and the 


use of the expression ‘“‘ the same ” (or the barbarity 
“same,” a heinous crime) in place of “it”? or 
“them,” as in the sentence, ‘‘ Take cloth off table 
and put instrument on same.” These offences 
against good taste and good English are unspeak- 
ably horrible, but they are, unfortunately, very 
commonly committed. That trap for the unwary or 
inexperienced, the collective noun, to which our 
contemporary draws attention, is the source of in- 
numerable errors in the daily Press; we also have 
made it our practice to treat all such nouns as sin- 
gular, and find that this course almost invariably 
meets the case, whereas if the plural is used endless 
difficulties are encountered. Thus, “ This commit- 
tee has commenced its work ” is inoffensive; but to 
sav “ This committee have,” &c., would mean tor- 
ture to the reader, and ‘‘ A committee are sitting ”’ 
is equally unpleasant. The limitations of our space 
forbid us to refer to the many other literary sole- 
cisms which are constantly being met with, and we 
must conclude by emphasising again the import- 
ance of good English to the engineer, as to every 
other professional man. 


WE were interested recently in an 
effort that was being made in the 
States to utilise the kinematograph 
as a means of popularising industrial, 
commercial, and other information respecting manu- 
facturing operations—showing how things in com- 
mon use are made, and under what conditions. Two 
lecturers of the Bureau of Economics (Washington) 
were recently lecturing in the U.S.A., with the 
aid of kinema films, on various Canadian topics, and 
one of the outcomes expected is the attraction of 
emigration and capital to Canada. There is a charm 
or fascination about such a procedure which renders 
the kinematograph a far more useful popularising 
medium than mere lecturing or ordinary pictures. 
The kinema film has proved its applicability to boost- 
ing “electrical development ’’ schemes among the 
general populace in the States. Life and move- 
ment have an irresistible effect. How far would 
it be possible simitarly to demonstrate our 
more prosaic industrial activities in works in 
the United Kingdom to the great markets of the 
world where too little is known about our abilities ? 
We have seen electrical factory operations and pro- 
cesses admirably represented by kinema film in Lon- 
don. How far is the idea adaptable or applicable in 


The Kinema 
and Industry. 


. helping us.to inform the world and expand our trade 


abroad where, at times, quite wrong notions as to 
our capacity have been held? We attach great im- 
portance to, the placing of actual British-made 
machines afid apparatus in colleges abroad, where 


students will in daily operations become familiarised 


with them, and to the circulation of brochures con- 
taining excellent pictures of our manufactories. Is 
it worth considering whether, where we cannot send 
permanent exhibits, we can provide a peripatetic 
film for the edification of students, institutions, 
chambers of commerce, and so forth, in the great 
purchasing centres of the world)? 
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THE EDUCATION AND TRAINING OF 
ENGINEERS. 


By “ RADIX.” 


(Concluded from page 538.) 

One of the most careful thinkers of the last cen- 
tury has told us that “‘ false jdeas can be refuted 
by argument, but by true ideas alone can they be 
expelled.’’ Whence are “ true ideas ’’ to come, and 
how are they ta be inculcated? Surely not by the 
exercise of the rational faculty alone. What is 
termed “' reason ” varies in different individuals, in 
different races, and in members of the same race in 
different parts of the world, and under different 
conditions of life. 

Reason—as understood by most of us who do not 
indulge in philosophical analysis—may perhaps be 
‘described as a co-ordination of facts of experience 
and of inferences and deductions therefrom. To 
some people ‘“‘ reason’’ and ‘‘ common sense ” are 
synonymous terms. At any rate, the ‘‘ reason ” 
upon which this non-religious age would have us 
‘base our ethical ideas is a state of knowledge aris- 
ing out of experience or the accumulated results of 
experience. But, clearly, knowledge based upon 
experience is necessarily subject to modification as 
experience becomes wider and fuller. How can 
morality find any permanent basis in reason alone? 
All attempts to formulate a code of morals upon 
reason alone have failed, and must fail, since the 
basis is a variable, and not a constant, one. 


Bishop Butler seems to have given us about as ` 


good a definition as is possible of the fundamentals 
of morality in the following words:—‘‘ For, as 
much as it has been disputed wherein virtue con- 
sists, or whatever ground for doubt there may be 
about particulars; yet, in general, there is in reality 
an universally acknowledged standard of it. It is 
that which all ages and all countries have made pro- 
fession of in public; it is that which the primary and 
fundamental laws of all civil constitutions over the 
face of the earth make it their business and endea- 
vour to enforce the practice of upon mankind : 


namely, justice, veracity, and regard to common 


good.” ' l 

Whence arise the ideas of ‘“‘ justice, veracity, and 
regard to the common good ’’? Not from the exer- 
cise of reason alone. It is all very well for mate- 
rialists and other “‘ists’’ to say that ages of experi- 
ence have shown that without due regard to these 
ideas a community does not prosper. Grant that 
this be so (although this does not account for the 
origin of these ideas); grant that reason forces one 


to give an intellectual assent to the truth of this con-’ 


tention; we all know that “there is a wide differ- 
ence between the formal assent given to a proposi- 
tion that cannot be denied, and the efficient belief 
which produces active conformity with it.” In the 
absence of that ‘“‘ efficient belief,” what becomes of 
the intellectual assent? Is it not common experi- 
ence that the first question a business man (and, for 
the matter of that, pretty nearly every man) asks 
himself in regard to any proposition, business or 
otherwise, is ‘‘ What am I going to get out of it? ” 
and if he concern himself at all with what the other 
chap gets out of it, it is only to enable him to see 
to it that the other fellow gets as little as possible. 
Justice and the common good, to say nothing of 
veracity, become quite secondary considerations. 
Herbert Spencer—who certainly did not profess 
to be a religious man—acknowledges that “ Were it 
possible forthwith to replace a traditionally-estab- 
lished system of rules, supposed to be super- 
naturally warranted, by a system of rules rationally 
elaborated, no such rationally-elaborated system of 
rules would be adequately operative. 


To think that ° 


it'would, implies thesthought that men’s actions and 
beliefs are throughout determined by intellect; 
whereas they are in much larger degrees determined 
by feeling.” 

Herbert Spencer seems to imply that the antithesis 
is a “consummation devoutly to be hoped,” but 
he is wrong, as is also “Tennyson when he sings 
“We have but faith; we cannot know, for know- 
ledge is of things we see.” The fact is that the 
greatest and most certain part of our knowledge is 
of things we do not see. The whole edifice of scien- 
tific knowledge is built upon three principles which 
we only feel must be true, and which do not admit 
of logical proof:—the principle of uniformity in 
Nature, the principle of identity, and the principle 
of causality. 

Similarly, the recognition of right from wrong, of 
good and evil, and the ideas of ‘‘ justice, veracity, 
and the common good of all”? are felt, not known. 
Whence this certainty based upon “ feeling ” ? 

I do not hesitate to say that, as a result of 30 
Odd years’ experience of men and things on both 
sides of the Atlantic, there seems to me, philo- 
sophically and scientifically, no escape from the con- 
clusion that the origin of the moral sense is to be 
sought in an ‘‘ Eternal power not ourselves which 
makes for righteousness,”’ and that the only satis- 
factory exposition of Matthew Arnold’s abstract 
conception is to be found in the Christian faith as 
originally professed by this country. 

So long as the great majority of the children of 
the masses are brought into the world under the 
conditions now prevailing; so long as the minds of 
the young are allowed to develop during their most 
impressionable years in such surroundings and ex- 
posed to such influences and examples; so long as 
the inculcation of the sense of responsibility to God 
the Creator and Preserver of all mankind is left out 
of account in the education of the young, so long 
will the pernicious doctrines of the positivist, the 
anarchist, and other ‘‘ists’’ continue to flourish 
and do their deadly work in perverting the morality 
of humanity. 

One word in conclusion. The view is often ex- 
pressed that if a man conduct his business on the 
lines of the Sermon on the Mount, he will find him- 
self in the bankruptcy court sooner rather than later. 

In a sense this is perfectly true. It is, however, 
equally true that the sense in which it is true is not 
the sense in which the Founder of Christianity 
would have men conduct their business. The ad- 
monitions in the Sermon on the Mount are counsels 
of perfection for the individual, and do not apply 
to the administration of collective justice. If aman 
smite us on‘one cheek, we are not enjoined to turn 
somebody else’s cheek to the smiter. ‘A man may 
be as charitable as he pleases with his own money, 
but he must not deal with other people’s money as 
he likes. A judge may submit to be swindled and 
not have recourse to his legal remedy without there- 
by, even impliedly, sanctioning the swindling act, 
but he must not, in the exercise of his office, compel 
those who are swindled to act likewise. Although 
our Lord never avenged any injury done to Him- 
self, He nevertheless dealt with those who were de- 
filing the Temple in drastic fashion. He did not 
waste words in argument, but punished the infrac- 
tion of the moral law, which was subversive of 
public morality, by overturning the tables of the 
money-changers and driving out these breakers of 
the moral law by force. 

There is a virile, as well as an emotional, side to 
the Christian religion. The undue predominance of 
the emotional over the rational is as dangerous—as 
regards the common geod—as the undue predomi- 
nance of the rational over the emotional. 

We should aim by education to bring about that. 
proper equilibrium ‘‘ between introspective thought 
and the outer world of action’’ which involves the 
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\ 
recognition that justice “is a positive, affirmative 
force, which entails active duties as well as passive 
rights.” j | 

Huxley, who may te termed, at least, an un- 
biased witness, expressed himself as ‘‘ seriously per- 
plexed to know by what practical measures the reli- 
gious feeling, which is the ‘essential basis of con- 
duct, was to be kept up, in the present utterly 
chaotic state of opinion on these matters, without 
the use of the Bible”; and in the same essay* he 
writes: “If I were compelled to choose for one of 
my children between a school in which real religious 
instruction is given, and one without it, I should 
prefer the former.” 

Unless Mr. Berriman’s Committee—or some other 
authority—recognise and act upon this governing 
factor as a root principle in education, they will no 
doubt turn out skilled men, but not ‘‘ good’? men; 
their efforts will be productive of palliative measures 
only, for they will not strike at the root of the evil, 
and no real progress will be made towards the 
attainment of the goal they have in view. 


MODERN ARC LAMPS AND INCANDESCENT 
LAMPS. 


(Concluded from page 532.) 
Exterior Lighting.—Where out-of-doors lighting is con- 


cerned, or the illumination of large workshops, &c., half-: 


watt lamps have to compete with flame arcs, the character- 
istics of which may be thus summarised :— 


Enclosed long-hour 


n flame arc; car-| fame arc; vertical 


ns side by side. 


carbons. 
D.C. A.C D.C. A.C, 
Colour of light oo ... | Yellow | Yellow | White | White 
Candle-power (mean lower | 1,300— | 1,500—| 2,000--| 1,200— 
hemispherical) 4,000 3,600 4,000 2,500 
Watts per m.h.-s.c.p. (lower) | 0°24— | 0°16— 0°2 0°25— 
0'17 0'19* 0'3” 
Burning hours; single and | 17 & 35] 17 & 35] 160 110 


double lamps 


* With choking coil. 


In other words; the half-watt lamp has to compete with 
a one-fifth watt lamp, so that where carret economy is im- 


ae 
. 


te 
——— ee eee + 


Fig. 5. 


Fig. 6. 


portant owing to the cost of current or other reason, the 
flame arc has an immense initial advantage. Current effi- 


* "The School Boards: What they Can do, and What they 
May do.” (Oritiques and Addresses, pp. 50 and 61.) 


Fig. 7. 


© 


ciency is not, however, everything. The form of the light 
distribution curve is especially important in exterior light- 
ing, the object being generally to distribute light as 
uniformly as pessible over a wide area—reducing the in- 
tensity of illumination on ground near the lamp in order 
to increase illumination at more remote points between 
lainps. | 

The open flame are with carbons side by side (fig. 5) does 
not give a good distribution of light, as regards producing 
uniform illumination over a wide area. Curve 1 (fig. 9) is 
the Rousseau curve correspondivg to that ideal polar dis- 


z 
e. 
z 
Q 
i Curve 2.—4 watt, semi- 
S direct. 
$ 3.—4 watt, indirect. 
S 4.—4 watt, base. 
6.—Open flame arc 
3 carbons side by 
side. 
&.—Same as 6, bat 
with dioptric 
globe. 


10.—Enclosed fiame 
arc, vertical 
carbons. 

12.—4 watt in direct 
lighting fitting. 

13.—Same as 19, bat 
dioptric globe. 


I.—I deal distribo- 
tion; for uni- 
form ground 
illumination. 


BELOW HORIZONTAL 


Fia. 9.—RovussEAU DIAGRAMS FoR VARIOUS LAMPS. 


tribution of light which would give uniform ground illu- 
mination. The other curves refer to the several types of 
lamps specified in the “ key” adjoining the figure; each 
curve is reduced to the basis of 500 watts consumption, in- 
cluding ballast in arc lamps, hence the curves are directly 
comparable. From curve 6 it will be seen that the type of 
lamp shown in fig. 5 gives a maximum candle-power at 50° 
or 60° below the horizontal instead of at about 15°. By 
the addition of a dioptric globe (fig. 6), the polar distri- 
bution is improved immensely, and the corresponding 
Rousseau curve (No. 8, fig. 9) shows quite good approxi- 
mation to the ideal form. The long-hour enclosed flame 
arc with vertical carbons also gives a good distribution of 
light for wide range illumination (see 

curve 10, fig. 9)... 

Fig. 2 shows the polar distribution 
from a half-watt lamp in a fitting with 
enamelled shade (fig. 7), and curve 12, 
fig. 9, 1s the corresponding Rousseau 
diagram. This distribution is good 
from the point of view of lighting 
workshops, but a greater proportion of 
light at 15° to 20° below the horizontal 
and less at 30° to 90° below the hori- 
zontal are needed to provide reasonably 
uniform gropnd illumination, using 
lamps relatively far apart. A dioptric 
globe (fig. 8) may be used to improve 
‘the normal distribution of light, and 
thus to yield the Rousseau curve 13, 
fig. 9. About 10 per cent. loss is caused 
in light passing through a dioptric globe. 
as compared with 50 per cent. loss in 
diffuse reflection. 

It will be seen that curves 8 and 13 
(fig. 9) are similar. In other words, 
there is little to choose between a ver- 
tical carbon flame arc and a half-wats 
lamp (using a dioptric globe in each case), in point of 
light distribution. The difference lies in the higher 
efficiency of the flame arc, already noted. 

The areas under the various curves in fig. 9 are propor- 


Fia. 8. 
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tional to the total light emitted hy the different lamps, and 
we have here a very clear graphical representation of the 
relative efficiencies of the lamps as used in practice. 

First Cost and Working Cost—It is important to fix 
definitely the relative first cost of equivalent arc and half- 
watt lamp installations, but the difference is generally small. 
Individual half-watt lamps and fittings are eheap as com- 
pared with arc lamps, but more of the former are required 
in most cases, and there then comes the extra cost of addi- 
tional wiring, switches and fuses. Part of the ballast 
resistance needed by ares may be provided by using the 
smallest leads consistent with safe temperature rise. Half- 
watt lamps connected in parallel must, on the other hand, 
be provided with comparatively heavy leads, in order t rat 
the voltage drop may be small. 

Carbon costs and the cost of bulb renewals vary with 
circumstances, lut are generally about equal so long as the 
half-watt lamp fitting protects the bulb from rain and snow 
without subjecting it to overheating. Cheap, ill-designed 
fittings waste more by premature lamp failures in a year 
than they save in first cost, as compared with good fittings. 

Attendance costs are lower for half-watt lamps than for 
arc lamps, but they are not neeligible, for the former need 
a thorough cleaning once or twice a month. Maintenance 
costs, apart from the bulb and carbon items already con- 


sidered, are much lower in a half-watt lamp installation 


than where arcs are used :— 


TABLE IL.—TotranL WORKING Costs oF FLAME ARC AND 
HIALF-WATT LAMPS. 


Assuming 1,760 m.h.-8.c.p.and including interest, depreciation, 
attendance, maintenance and renewals. 


A ne eee ee we ee ee a 


. t 5 
500 burning hours per annum. 3,000 burning hours per annum, 
t 


' Energy. 
cost perunit.| 7 A arane; AR 
Flame are. | Half-watt. | Flame are. Half-watt. 
d. i s. d. s. d. ' 8. 8. 
035 450 373 171 171 
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The figures in Table II compare the total working costs 
(interest, depreciation, carbon and bulb renewals, attend- 
ance; and maintenance) for a flame arc lamp and a half- 
watt lamp, each of 2,000 hefners hemispherical (1,760 
h.-s.c.p.), assuming various prices for energy and 500 and 
3,000 working hours per annum. Under some conditions 
the advantage of lower cost lies with the arc ; under-others 
with the half-watt lamp. So it is also with the general 
merits. Sometimes it is advantageous to have the more 
powerful units in which arc lamps are obtainable, the 
yellow light, well penetrating smoke or steam, and the 
rugged construction, unaffected by vibration and rough 
handling. Sometimes the glow lamp is chosen on grounds 
of more convenient wiring, lighter equipment, and easy 
maintenance by unskilled persons. If the current be very 
cheap and/or burning hours short, the glow lamp may 
show, in addition, a saving of money. 

The conclusions indicated by these notes are that the 
gas-filled tungsten lamp is entirely preferable to are lamps 
in lighting small and medium-sized interiors, especially 
where semi-direct or indirect lighting is practised. For 
lighting open spaces or large, lofty shops, voth- flame are 
and gas-filled tungsten lamps will continue to be used. In 
such service, both types of lamps have their advantages 
and disadvantages, and choice can be made only by con- 
sideration of individual circumstances. 


Loose Switches.— When Annie E. Hovey, a Scarborough 
boarding house manageress, was summoned, last week, at the local 
Court for a lighting offence, she offered the defence that the vibra- 
tion of the door had caused the electric switches to drop and put 
on the lights in unoccupied rooms. The police constable said he 
thought that this was quite likely, as the switches were very loose. 


He said the bulbs had now been taken off the light fittings. The 
lady was fined 5s. 


+ 


INDUSTRIAL CONDITIONS OF TO-DAY. 
By “OUTSIDER.” 


WE notice in one of the week-end papers the formation of 
a new alliance between employers and employed. The 
objects in view are stated as follows :— 

1. The securing of a living wage. 

2. The regulation of the hours of labour. 

3. Women to have equal pay with men if work, skill, 
and output are equal. TS 

4 (and following). The improvement of working con- 
ditions and the increase in output. — 

During the past few weeks the columns of the Review 
have shown a renewal of the symptoms of unrest which 
prevail in the power-station side of the electrical world. 
This trouble has been stirring for years, and to an outsider 
the conditions imposed by the war would seem to have 
aggravated it. A quantity of ink is used nowadays 
in dealing with labour questions in arranging promising 
schemes for the rapprochement of masters and men. The 
majority of these plans are unfortunately, however, merely 
in the nature of pious hopes, which it is to be feared will 
never cut much ice. Strikes and rumours of strikes appear 
in the Press, and letters of complaint in the technical 
journals, re tie poor prospects of this or that branch of the 
industry, and in conversation with the man in the street, 
one hears threats of trouble to come after the war. The 
aims of the new alliance above set out would seem to provide 
adequately for the worker, whereas the employer only just 
sneaks in at the finish for an increased output. However, 
a little ventilation of these points will do no harm, and 
may even save some disappointment. Without confining 
attention exclusively to the power-station workers, or any 
one branch, a. few notes may be made as to the existir? 
industrial conditions. 

Taking the items as they stand, the wage question is, 2: 
a matter of course, first. It is not easy to-day to define a 
living wage. Wages expand and prices soar in regular 
alternation, There are those who hold the opinion that 
wages and prices are engaged in an insane competition, the 
result of which is not at present clear. Apparently tho 
worker who secures a living wage is the one whose Union 
is powerful enough to enforce its demands for an increment 
step by step with the increase in the prices of life’s neces- 
saries. The others take their chance among the “also rans.” 
The farm labourer gets 30s. per week, the uns«illed factory 
hand and the semi-skilled a little more or less, according 
to their job and locality. Skilled people draw all sorts of 
rates, from three guineas standard upwards, and in places 
like Sheffield men. and boys are paid unheard of wages. 
The clerical worker contents himself with a war bonus, the 
amount of which depends sometimes upon a new constant— 
the extent to which his employer’s profits are liable to 
excess profit tax. We do not cavil at this, but merely 
mention it by the way. There were, we remember, firms 
who reduced their salary bill at the outbreak of the war in 
order to economise ; we wonder if those salaries are still 
limited and reduced. Apparently power station attendants 
are not sharing in the big rises. The pay of another State 
servant—the ordinary Tommy—is grossly unjust, and 


especially so in the case of one who has risen from the 


ranks and is without private means. Some workers, there- 
fore, are overpaid and some the opposite. It might not be 
impossible for one of our enormous new Departments to 
take the wages question in hand, and to standardise things 
a little; this would ensure more equality of treatmei.t 
than prevails at present. Weare all controlled, and th» 
State is the one tribunal which possesses the necessary 
authority to set the matter upon a proper basis, at least for 
the duration of the war. Few will quarrel with our opinion, 
we imagine, that the large prices are more due to high 
wages than the reverse. . 

The second point, hours ‘of labour, is regulated to-day 
solely by the grim necessity which war imposes and the 
shortage of labour intensifies. Most people have to work 
very long hours, and the consideration of the working day 
is, therefore, more in the nature of an after-war proposition. 
The claim for equal pay for the same work ag between men 

| | D 


eS FE a LS TE I EE LE I a SELES SIAR AEE na EES ODDIE 


558 . 


THE ELECTRICAL REVIEW: [vol.81. No. 2,090, DECEMBER 14, 1917, 


and women is interesting and opportune. Whether our 
experience is representative or not, it goes to show that 'as 
yet women’s pay is less than men’s pay by at least 25 per 
cent. ‘Further, signs are not wanting that the intention of 
employers is to substitute women for men permanently. 
We have'no desire to lay down the law to employers, who 
are free to train women as they may. At the same time, 
most of the men so replaced are in the trenches to-day, and 
as many of them as do return will want work. This points 
to a reduction in wages some day as a direct result of female 
competition. The new alliance will score heavily on the 
side of the men when it secures equality of pay by 
increasing the woman’s wage, yet care may be necessary, or 
the process will be vice versd. 

The several remaining points on the list refer to condi- 
tions of work and increased output. Output, judged by 
prevailing standards, would seem to call for no special 
worry. The war has done more for it than all the Blue- 
books, technical schools, institute proceedings, and political 
parties have accomplished in two or three decades. Output 
is soaring, but conditions of work are bad. Workers jeopar- 
dise their fellows’ lives by criminal carelessness ; strikers 
still down tools ånd barter for more money. Thousands 
of married women workers whose job ends with the war 
are subject to a weekly deduction on account of unemploy- 
ment insurance, for which they will get little or no return, 
because they will not claim it. Employers still advertise 
for “junior” assistants in large power stations at small 
wages,” when there are no juniors about, save returned 
disabled soldiers. Men must do this 
job or that, or go into the Army. 
Others, with Tribunal influence, are 
excused service on condition that a 
munition works receives them. These 
latter are often of little use, yet others 
who have been years in the same works 
have to go, willy-nilly, into the ranks. 
‘The presence of an Irish labourer on a 
farm has sent many a married English- 
man into the Army. These are all, as 
our American Allies say, “some” 
conditions. The Minister of Labour 
proposes to establish we know not how 
many new labour exchanges. More to 
the purpose would be a systematic 
visit to our labour centres, in and out 
of some of the 5,000 controlled works ; 
there he might find food for serious 
thought. All the eminent speakers 
skate round the subject most care- 
fully, and exhale pious platitudes. 
The workers are heart and soul in the 
war ; the pacifist occupies a lonely furrow, but profits and 
prices are so distended that unrest in some quarters is 
inevitable. The man in the street is sated with the written 
homilies which have rained on him lately as to what he 
must or must not do, while he sees others making their own 
commandments. It will be taken as a sign of the bond fide 
intentions of the people who talk so much of conditions after 
the war, if and when a small instalment of reform is 
instituted in the near future while the war is on. 


LlecRer 


NOTES FROM CANADA. 
(FROM OUR SPECIAL CORRESPONDENT.) 


ON October 24th, in a small town of some 25,000 inhabitants, 
named Brantford, in Ontario, a monument was unveiled to 


commemorate the invention of the telephone by Dr. Alexander 
Graham Bell. The inventor himself was present, and related 
` how, in the summer of 1874, his discovery was made, in 
Brantford; apparently owing to much experimental work 
having been carried out in Boston in those early days, some 
teople have been under the impression that the telephone 
was actually invented there, but Dr. Bell stated that he was 
‘glad to be able to come home and say that the telephone 
was invented here” (in Brantford). 
The Duke of Revonshirg, Governor-General of Canada, un- 


/ 


veiled the monument, which is described by a daily paper as 
follows :— 

The memorial stands, upon an elevation in a small square in the heart of 
the city. In the centre, in a marble setting, is a great bronze bas-relief 
symbolising the transmission of sound through space, while mounted upon 
columns on either side are bronze figures representing humanity in touch. 
The conception of Walter Allward, the sculptor, is strikingly original, and 
its execution a remarkable piece of work. 


According to Conservation, a small monthly bulletin pub- 
lished by the Commission of Conservation, a new Order in 
Council has recently been passed by the Dominion Govern- 
ment to preserve to the public the ownership of water powers 
on Dominion lands. This Order provides that, whenever any 
Dominion lands are disposed of in future, that portion of 
them necessary for the protection of a water supply or border- 
ing on, or close to a water power, and necessary for its 
development, will be conveyed only on a year-to-year lease. 
A provision to this effect is to be inserted in al] letters patent. 
Apparently the Commission of Conservation takes some credit 
to itself for the passing of this Order. 

The demand on Canada’s great water powers for the supply 
of electrical energy is growing very rapidly, in the Provinces 
of Ontario and Quebec particularly, the war undoubtedly 
being chiefly responsible. 

In Quebec, the Shawinigan Water & Power Co. expects 
before the end of this year to have 18,000 H.P. additional busi- 
ness. Various large companies taking big blocks of power 
have very greatly increased their demands; the Carbide Co. 
alone is said to be taking 40,000 H.P. - 

A transmission span 5,000 ft. long, with 350-ft. towers, is 
being erected over the St. Lawrence at Three Rivers. The 
Southern Canada Power Co. is planning extensions on a very 
big scale, and various others are proceeding on similar lines 
The particular company named intends erecting 88 miles of 
high-tension transmission lines connecting up a number of 
cities. . 


The Electrical News of Canada for October 15th last con- 


THE TELEPHONE MEMORIAL AT BRANTFORD, ONT. 


tains an article by Mr. B. L. Steele, Professor of Physics, 
State College, Washington, in which the efficiencies of various 
types of cooking ranges are given. The following are inter- 
esting :— s 
Flame contact burners (kerosene, gas, &c.) 20 p.c. to 35 p.c. 
Electric heaters, surface avs ~~ .. 45 p.c. to 65 p.c. 
Electric heaters, enclosed 70 p.c. 
Electric heaters, immersion... > 90 p.c. 


Very great care appears to have been taken to account for 
all factors which would affect the relative results. 

In British Columbia there are reports that various com- 
panies will spend considerable sums of money on power deve- 
lopment. The Kootenay Power Co. intends building a high- 
tension line to cost about 2} million dollars, and the Canada 
Copper Co. will spend a similar amount on work at Copper 
Mountain. 

The power situation in the Province of Ontario is becoming 
very awkward, due to the immense demand for electric power 
for munitions purposes. No doubt this demand has been 
augmented, apart from other causes, by the high price of coal 
(bituminous coal costs from two and a half to three times as 
much as before the war), and by last year’s actual shortage. 
when it was almost unobtainable; but this does not alter the 
fact that the Hydro-Electric Power Commission will this 
winter be hard put to it to find‘ enough power to go round. 
Already the Toronto Hydro-Electric Commissioners are adver- 
tising in the daily papers requesting people to use as little 
current as possible, even in their homes, between the hours 
of 4.30 and 6 in the afternoon. 

Sir Adam Beck, the Chairman of the Provincial Commis- 
sion, is urging the Dominion Government to stop, or largely 
reduce, the export of electrical energy at Niagara Falls, so as 
to leave as much as possible available for Canada’s own needs, 


enabling the munitions factories to continue their opera 


— me 


Vol. 81. No. 2,090, DECEMBER 14,1917.] THE ELECTRICAL REVIEW. 


559 


tions unhampered by lack of power. Rather naturally, the 
United States’ firms who have been purchasing this power for 
years, and whose power requirements for war purposes have 
been increasing very much in the same way as those of 
Canadian firms, protest against the power being taken from 
ther. What the Dominion Government will do in the 
matter remains to be seen; at present it is probably a 
someWhat delicate international question, for both sides ap- 
pear to be in a position to argue that the power is required 
for war work. 

Another question which is before the Government just now 
is the application made by a private corporation to build a 
dam across the S@ Lawrence river at Cornwall, Ont., with a 
view to hydroelectric development. ‘The Commission of Con- 
servation, which has already done much good work in looking 
after the rights of the Canadian public in respect of water 
powers, has taken the matter up, and is strongly supported 
by the Hvdro-Electric Power Commission of Ontario. 

It may not be generally realised in England that this Com- 
mission, in addition to having actually developed two water 
powers of small size at Wasdell’s and Eugenia Falls respec- 
tively, and to supplying power from several other moderate- 
sized plants in the Province which have been taken over, 
recently took over the entire plant equipment and property 
of the Ontario Power Co. at Niagara Falls; the Commission 
is now operating this large station for itself. 

The great Chippewa development scheme is also in hand 
now, preliminary work having been started some little time 
ago. This scheme involves the building of a eanal from 
Chippewa (above Niagara Falls) to a point near Queenston, 
some 13 miles in‘leneth. By this means, besides getting all 
the head of water available at the Falls. amounting to about 
165 ft., a further 130 ft. or so, due to the difference in level 
between the foot of the Falls and Queenston, is made avail- 
able, thus almost doubling the power obtained for each xmnit 
quantity of water. 


CORRESPONDENCE. 


Le ters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Prohibited Imporis. — 


May we appeal through vour columns to all lovers of fair 
play for assistance and advice? 

Your readers know that we bave introduced into this coun- 
try thousands of public-utility devices essential for economy, 
and of a design not manufactured in this country, but 
urgently needed at the present tnne. In spite of the import- 
ance of these goods, a total prohibition bas been placed on 
their importation. “* Hotpoint ” heating and cooking appa- 
ratus has not only done, and is doing, good service here, but 
it 1s in the unique position of being guaranteed for long 
periods. 

This prohibition is not only on new goods, but on spare 
parts necessary to enable us to carry out our obligations. 
Thus, not only is a new business being unnecessarily 
destroyed, but our good name for straight dealing is jeopar- 
dised by this refusal to grant us permission for repair parts to 
the extent of even one cubic foot per month. 

` How is it that at least two English concerns are still able 
to continuously advertise American electric vacuum cleaners? 
These were prohibited in June, 1916; we, the actual Ameri- 
can makers. have had none since! Again, import licences 
have been granted to approved flash-lamip importers for be- 
tween 25 per cent. and 50 per cent. of their 1916 imports— 
this, we agree, is valuable merchandise; an unknown propor- 
tion go into useful and important service, while an equally 
unknown proportion are idle toys. Could not some of the 
tonnage thus wasted be utilised for important coal and labour- 
saving goods which are not, and never have been, manufac- 
tured in sufficient quantities in this country? 

Why not have a fair arrangement? Either definitely pro- 
hibit all such goods if competent, unbiased authorities advise 
such a course, and make no exceptions and favour none, or 
else grant permits for 10 per cent., 20 per cent., or some per- 
centage of previous trading, so that we can all at least exist. 
and retain our good name, for which we have worked, and 
of which we are proud. 

Hotpoint Electric Heating Co. 
T. G. Hawkins, Manager. 


J.ondon, W., December 4th, 1917. 


P.S.—Expressions of opinion, assistance, and advice from 
central-station engineers and dealers would be appreciated. ` 


= 


The E.T.U. or the A.E.S.E.? 


I have noted for some weeks past that a controversy is 


proceeding in your columns between the E.T.U. and the 
A.E.S.E. While some good noints have been discussed, the 
vital point has slwavs been side-stepped, viz., the actual 
status of the charge," or ‘shift’ engineer, It must always 


be remembered that while an engineer does not wish to be 
deemed snobbish, at the same time he has to preserve disci- 
pline amongst his men, and it cannot be denied that should 
an engineer join the same society as his men, there are some 
‘ho would be quite ready to take advantage of it, and so 
poil all the good that would otherwise accrue. At the same 
tiine, an engineer cannot afford to ignore the men altogether, 
for it is quite possible for those men to run the job without 
hin, should his society decide to take “industrial action,” 
or whatever other forim of attack they decide upon. The 
only course open to him is to join a society that has a work- 
Ing agreement with that of the men. In my way of think- 
Ing, ‘industrial action ’’ is to a great extent unnecessary, 
as has been proved since the outbreak of war by the settle- 
ment of cases by arbitration, which, though not what we may 
call absolutely satisfactory, has at least been- accomplished 
without the privations and inconvenience of strikes. Before 
closing, I should like to endorse Mr. Vincent's letter, in which 
he practically advocates the fusion of all unions catering for 
the electrical trade. At present I only know of one union 
that caters for all grades, and that is the National Amalga- 
mated Union of Enginemen, Firemen, Mechanics, Motormen 
and Electrical Workers, who represent practically all the 
generating stations in London. 
W. H. Streeter. 


London, N.W., December 10th, 1917. 
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Diesel Engine Fuel. 

“ Pulveriser’s’’ article, ‘‘ Diesel Engines and the War,” is 
very timely, and ventilates a real grievance of Diesel engine 
users. 

* Pulveriser ” suggests that the present situation in regard 
to the use of Diesel engines has arisen out of the system 
Whereby each Government Departinent works in its own 
water-tight compartment, and is quite oblivious to what is 
happening beyond its own limited horizon: The facts appear 
to confirm ‘‘ Pulveriser’s’’ view. How else are we to recon- 
cile the Creosote Controller's order, dated October 23rd, 1917, 
limiting the use of tar oil for Diesel engines, with the un- 
official hint dropped from an official source about 12 months 
ago to “adjust your Diesel engines to burn tar oil”? Or 
the Ministry agreeing, less than six months ago, to muni- 
tions concerns extending their existing Diesel engine plant 
with further Diesel engines? 

If the Navy must have all the tar oil in the country, then 
is it not the Government’s duty to ensure a supply of suitable 
petroleum oil, at reasonable prices, for the Diesel engines 
already installed? Perhaps they cannot altogether control 
foreign oil companies, or insist upon English oil companies 
Importing the fuel into the country, but they can at least 
fix a reasonable figure upon insurance rates for ship and 
cargo. 

A nuinber of contracts nade between a large English oil 
company and sundry Diesel engine users, the contracts dating 
from 1916, may now have to be modified or cancelled. That, 
at least, is the oil company’s suggestion. They have asked 
their customers under contract with them to accede to an 
increase of £5 a ton over and above the contract price ‘‘ to 
cover part of the Government insurance rate on ship and 
cargo.” They go on to state that when the contract was 
entered into insurance rates were a few shillings a ton, 
whereas now they are 208s. a ton. The oil company have 
made a bad bargain, and, from the ethical point of view, it is 
to be regretted that they should write to their customers sug- 
gesting modifying or cancelling the contract. But from the 
commercial point of view, Diesel engine users require to he 
assured of future supplics, and it 1s, therefore, desirable that 
the oil company should not be too hardlv hit. The right and 
vraceful thing for the Government to do is to revise the basis 
of insurance rates, fixing them at the price ruling at about 
the time when the above-mentioned contracts were made. 
The method of achieving this is suggested by ‘* Pulveriser,”’ 
namely, for the various Departments concerned to have a con- 
ference on the matter. To settle the fuel-oil problem for 
Diesel engines, representatives of the following Departments 
should confer :— : 

1. Admiralty (Fuel Oil Control). 

9 War Office (Recruitment Department and Contracts). 
Coal. . 

Food. 

Shipping. 

Railway Transit. 

Creosote. 

decision arrived at in this manner would be accepted as 
fair at least by the majority of Diesel engine users, who would 
then know that their complaints had received due attention. 


Flameplate. 


9 
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Electricity and Agriculture. 


It may be taken as agreed that there is to be a great deve- 
lopment in the service that electricity is to yield to agricul- 
ture, the only wonder being that so little has been done 
already. 

One of the chief reasons would appear to be the complete 
lack of intercourse between” the two [professions, and as a 
practical suggestioncfory getting over, this difficulty I would 
propose that the Institution of Electrical Engineers should, 
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together with the representative societies of agriculture and 
horticulture, appoint a joint committee whose duty it would 
be to investigate the problems, and put them in the way of 
being solved. 

It should be the duty of such a committee to arrange inter- 
society meetings for the reading and discussion of suitable 
papers, thus bringing into closer intercourse the two interests 
concerned. 

The idea need. not be confined to agriculture; as it is, our 
learned societies work too much in “ water-tight compart- 
ments,’ and a closer collaboration would tend to produce 
greater efticeency all round, 

E. S. S. 


[Our correspondent is evidently unaware of the existence 
of the I.M.E.A. Camimittee on the Development of Electricity 
in „Agricultural Areas, and, in common with others in a 
similar position, seems to call for more energetic propaganda 
by the Committee. Jt may be noted. too. that the Agricul- 
tural Committee of the Conjoint Board of Scientific Societies, 
which is also investigating this matter, is representative of 
both agriculture and engineering.—Eps. Exec. Rev.) 


Reg ee am EAN 


HEAT ENGINES. 


IN the Thomas Hawksley Lecture at the INSTITUTION OF 
MECHANICAL ENGINEERS, on November 30th, Capt. H. RIALL 
SANKEY, C.B., R.E., outlined the history of various forms of prime 
movers. He said that the prevailing commercial custom with the 
steam engine was to state the number of pounds of steam per I.H.P. 
or B.H.P. or KW.-hour, but this bed to serious error in the case of 
engines running with superheated steam. and was contrary to the 
recommendation of the Cominittee on Engine and Boiler Trials of 
the Institution of Civil Engineers in 1897, which adopted the 
theory of equivalent feed, expressed as follows :— 


Equivalent feed = actual feed x heat required per lb. of steam/1,100. 


With low degrees of superheat the error was not. very great, but 
with high degrees of superheat the error was considerable. For 
example, in a test on a battery of steam turbines of 200 B.H.P. 
running at 3,000 R.P.M., steam pressure 195 lb., superheat 200° F., 
and vacuum 28°7 in., the steam consumption given in the ordinary 
way was 8'5 lb. per B.H.P., but, according to the equivalent feed 
formula, it was 9°6 lb., an error of 11°5 per cent. In a second case 
there was an error of 28 percent. Therefore, the heat economy uf 
steam engines should be quoted in terms of equivalent feed, or 
preferably, in the number of B.TH.U. required to produce one 
8.H.P.-hour. 

Reciprocating engines were gradually being replaced by the 
steam turbine for electric power station work, and to-day the slow- 
speed reciprocating engine was practically defunct for this purpose. 

It was unfortunate that the suggestion by Thwaite, in 1895, to 
use blast-furnace gas led many engineers to the conclusion that 
large gas engines generally were practical. They did not recognise 
thedifference between blast-furnace gas and producer gas. The result 
was that many firms took up the manufacture of vas engines, but 
had to drop out, so far as the majority were concerned, after losing 
much money. 

The figures of heat economy for steam, gas, and oil engines had 
shown little improvement of late years. The practical limit had 
been reached, and there was little, if any, further improvement to 
be looked for. The best. results now obtainable were :--- 


i , B.TH.U. PER H.P.-HOUR. 
Steam turbines pe wae 


L j 14.000 
Gas engines... a eee ae we 10.600 
Diesel engines 7.700 


Both xas and oil engines had reached their limit as to size. but 
the steam turbine could be built in much larger units than had vet 
been attempted. Therefore, notwithstanding the considerably 
higher heat economy of gas and oi] engines compared with the 
steam turbine, the latter would hold the field for large units, both 
for land and marine service. the reason being that it was a true 
rotary engine. and it would occupy this position until a satisfactory 
yas turbine was evolved. A few small experimental gas turbines 
had been built ; so far, however, there had been no real progress, 
the main difficulty being to obtain material for the blading which 
would withstand the very high temperature of the impinging gas. 
There was also to be considered the loss due to compression of the 
combustible mixture of gras and air. which loss greatly reduced the 
intrinsically higher thermal efticiency of the internal combustion 
engine, so that under the best conditions it was not likely 
that the practical economy of the gas turbine would be more 
than a few per cent. better than that of the present gas 
engine. An experimental gas turbine must be of a very 
large size. and private enterprise would not be justified in 
incurring the great capital expenditure which would be necessary. 
The real object was to utilise the world’s fuel supplies—coal, 
oil. and peat—to the hest all-round advantage, and to that end 
increasing attention was being paid to devising means whereby 
"uel should not be burned to obtain heat until the so-called by- 
products had been separated. The recovery of by-products would 
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only be economical in very large plants, and the same might be 
said of the generation of electricity in this way. Consequently, it 
might be expected that in the future coal and peat wonld be 
gasified in producers of such a character as to recover the maximum 
amount of by-products, and that the remaining gas would be used 
for generating electric power. Generally the monetary value of 
the by-products was greater than that of the heat-producing ele- 
ment of the fuel ; hence, when they had been separated, it might 
be said that the cost of the fuel would be negligible. In fact, it 
would be the gas which was the by-product. From this it followed 
that the small percentage of economical gain in the gas turbine 
would be largely reduced in value. There was, therefore, justifica- 
tion for the conclusion that the gas resulting after the separation 
of the by-products would be used under ers for generating 
steam for driving large turbo-venerators. 


WATER SUPPLIES AS SOURCES OF 
POWER. 


a oe — 


By CECIL H. ROBERTS, M.Inst.C.E. 


(Abstract of paper read before the INSTITUTION OF WATER 
ENGINEERS.) 


‘MANY waterworks are in a position to generate power from the 


water before it reaches the service reservoirs, and in some cases, 
especially in districts far from coal supplies, water power could be 
generated and supplied at a reasonable cost. Some watersheds are 
capable of supplying as much as 100 million gallons of water per 
day from a considerable elevation, and the difference in level 
between the impounding reservoirs and the service reservoirs varies 
in different waterworks up to and over 500 ft. 

Assuming that the surplus power available between the impound- 
ing reservoir and the beginning of the aqueduct amounts to 500 
H.P., this could be utilised to operate turbines driving dynamo, 
and the electric power so generated would be sufficient to provide 
all the ight and power required by a town of considerable size: 
the revenue obtainable, with very reasonable charges, would be in 
the neighbourhood of £15,000 per annum, sufficient to warrant a 
substantial outlay of capital on the neceasary works. 

A further advantage of combining power plant with upland 
waterworks lies in the fact that, as storage works on a large scale 
are often an essential part of a waterworks, a small proportion 
only of the cost of such works would be chargeable against the 
power scheme, and the outlay on pressure pipes, which would pro- 
bably be comparatively short, ought not to be heavy. 

A proposal to use tor lighting and power purposes the power 
(about 400 H.P.) available at the Longdendale works of the Man- 
chester Corporation was reported on by Sir Alexander Kennedy as 
long ago as 1899 ; although nothing was done at that time, hydro- 
electric works have since been constructed for utilising some of 
the power locally by Mr. Holme Lewis, the present water engineer 
of Manchester. Dr. Deacon, in 1902, described how a portion of 
the surplus power in the aqueduct of the Vyrnwy Works was 
utilised at Oswestry to operate “ Brotherton” engines. More 
recently in the Birmingham Waterworks water turbines and 
dynamos have been installed for using a portion of the power 
available in the compensation water. 

When the difference between the level of the impounding reser- 
voir and that of the town to be supplied is considerable, it may be 
at times possible, without prohibitive additional cost, to construct 
the power house at a distance from the impounding reservoir and 
at a lower level, in order tosecure a greater pressure at the turbines 
and utilise a larger proportion of the potential power. Although 
such a case might be complicated by compensation questions it 
would afford some advantages, such as the possibility of taking 
additional water from neighbouring watersheds, and thereby in- 
creasing the capacity of the power plant, and the reduction of cost 
of the machinery due to the greater head of water. The cost cf 
generating power (the load factor remaining the same) varies 
inversely with the power and the pressure of water. 

In some distritts small towns or villages in the neighbourhood 
of the works could be supplied with electricity in bulk for lighting 
and power purposes; in other districts, light railways, saw mills, 
wood pulping, mines, quarries, chemical and other works might be 
supplied on mutually advantageous terms, and in the future arri- 
culture should also provide a market for electric power: in fact. 
there should be few districts in which a market could not te 
obtained or created. 

Opposition might be raised in Parliament to the combination af 
works for the joint supply of water and power, but in view of the 
national value of cheap power for industrial purposes and the 
necessity of conserving coal supplies as much as possible, such 
opposition might not be great. 

In the discussion which ensued, Mr. A. J. E. Binnie said thst. 
acting on the instructions of the Ministry of Munitions. his firm 
last August looked into the question of water-power possibilities. 
He had come to the conclusion that in this country they hai 
between 200,000 and 300,000 H.P., which could be developed st 
prices starting at £2 10s. up to about £6 10s. per H.P.-year. 

The general trend of the discussion went to show that it ww 
only in the West Highlands that there was anything like sufficient 
water power available te make the generation, of electricity positis 
on 8 paying scalein the British! Isles, owing to the want of altitu? 
of our water-bearing hills. 
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NEW ELECTRICAL DEVICES, 
AND PLANT. 


FITTINGS, 


Readers are invited to submit particulars of new or improved — 
devices and apparatus, which will be published if considered of- 


sufficient interest. 


The “Halo” Reflector. 


‘The “Haro” Co., of 7, Exchange Buildings, 6, St. Mary's Gate, 
Manchester, have placed on the market an easily fitted retlector 
ring for incandescent lamps, which is employed in the manner 
shown in fig. 1. 
and provided with three adjustable copper clips to enable it to be 
fitted to the lamp bulb;.it increases the downward light to a 


Y 


Fig. 1.—“ Hato’ REFLECTOR IN PLACE. 


marked degree, as, indeed, is shown bya National Physical Laboratory 
testin which it was found that with the reflector there was 24°6 c.P. 
under the axis as compared with 4 c.P. without it—a 200-volt, 
40-watt, ordinary metal filament lamp being used. 

' The reflector is slipped over the bulb before inserting the latter 
in the holder, and is shown in the view level with the base of the 
lamp filament. ' 

A Simple Lock Washer. 


In a letter to Power, Mr. P. H. GRIGSBY, of Glouster, Ohio, 
describes a lock washer which he has used for several years, and 
which is effective, simple, and easily made. In the illustration 
A is a slot in the washer, and B is a small holeat the same radius as 
C, which is a small cone-shaped projection. When used on metal, 
he says, “place the washer in position and with a centre punch 


Fie. 2.—LocK WASHER FOR Woop OR IRON. 


make a depression through hole R, rotate the washer until 
projection c fits into the centre-punch mark, screw down the 
nut, and turn up the edge of the washer at slut A, alongside of the 
nut. When used on wood, no punch mark is necessary. This 
washer can be cheaply made by a single operation of a punch press.” 


LEGAL. 


TRAMCAR COLLISION CLAIM. 


Ix Dumbarton Sheriff Court, the Anglo-Swedish Electric Welding 
Co., Ltd.. Glasgow, claimed £302 from the Dumbarton Burgh and 
County Tramways Co., Ltd. The action was a sequel to a collision 
between a motor-lorry and atramear. The Sheriff decided that the 
collision was directly due to the fault of the driver of the tramway- 
car, and found the defenders liable to the pursuers in damages, 
which he assessed at £266, with expenses. 


SoLDIERS’ TRAMWAY FARES. 


AT the West Riding Court, last week, the Magistrates heard a test 
ease as to travelling facilities for a soldier. The Yorkshire (West 
Riding) Electric Tramway Co. summoned Corporal Robert Brown, 
of the Royal Defence Corps, a guard at a neighbouring internment 
camp, for travelling on.a car and tefusing to pay full fare. Up to 


The reflector ring is of glass, English-silvered, . 


a few weeks ago soldiers had been allowed to travel at half-fare, but 
the privilege was withdrawn, and now artisans, mechanics, or daily 
labourers were the only people allowed to travel at half-fare. 
Defendant claimed to be a daily labourer as much as any other 
workman, and said soldiers took it as an insult that they should be 
excepted because they wore the King’s uniform. The case was 
adjourned for a week for consideration. 


Gas LIGHT AND COKE Co. e. HACKNEY BorovuGcH CoUNCIL. 
(Continued from page 537.) 


On December 6th, Mr. A. J. Walter, K.C., continued his address on 
behalf of the respondents, the Metropolitan Borough of Hackney, 
in support of the judgment of Mr. Justice Astbury. He said that 
in the Long Eaton case a power user who took light made his load 
factor worse, and yet was charged less per unit, though the station 
was worse off by his taking light, as its plant was used fewer hours 
each quarter. In Hackney a light user who, for each unit he used 
for light, had under the scale to use 4 units for power, greatly 
benefited the station by using the plant for more hours each 
quarter, and was rightly charged less per unit for his total supply 
than was charged to a mere light user with his worse load factor. 
No case had been suggested‘of unfair discrimination between power 
users; and, in fact :— l 

1. On the scale complained of, every power user had the same 
right of using 20 per cent. of the total supply for lighting. 

2. The scale complained of was only available for factories and 
workshops. If a man used power alone he paid less per unit on his 
maximum demand scale than the man who used power andslight, 
owing to the automatic working of the load factor. 

Mr. CoLEFAX then replied on behalf of the appellants. 

On December 7th, Mr. Colefax concluded his arguments, and their 
Lordships reserved judgment. i 


ee 


Hout r. A.E.G. ELECTRIC Co., LTD. E, 


IN this case, to which brief reference was made last week, a 
settlement was arrived at in the Chancery Division on December 
5th, before Mr. Justice Younger. 

Mr. Holt claimed salary under an agreement, notwithstanding that 
he had been called to the Army. The company, which is wound 
up under an Order of the Board of Trade, under the Trading with 
the Enemy Act, by its Controller, admitted that this was a case in 
which a payment might be made, but raised the objection that 
under Sec. 1, Sub-Sec. 7, of the Act, this action could not be 
brought without the consent of the Board of Trade. 

His LorpsuHip directed that the sum agreed upon in Chambers 
should be paid to the plaintiff in full settlement of his claim, 
holding that the section relied upon did not preclude the plaintiff 
from bringing his action without the consent of the Board of 
Trade. 


WAR ITEMS. 


Exports to China.—The ‘‘ London Gazette ’’ for Decem- 
ber 11th contains further names of persons and bodies in . 
China to whom exports may be consigned. 

Shipbuilding.—The Minister of National Service has 
issued a special appeal for suitable men employed in non- 
essential undertakings to take up unskilled work in shipyards. 
It is considered that men who are doing work that women 
could do should volunteer, but they must possess the necessary 
physical strength for work in shipyards. 


Trading with the Enemy.—tThe ‘‘ London Gazette ” for 
December 7th contains further lists of persons and bodies in 
the following countries with whom trading is prohibited :— 
Argentina, Paraguay and Uruguay, Bolivia, Brazil, Chile, 
Denmark, Greece, Hayti and Dominican Republics, Nether- 
lands, Netherlands East Indies, Norway, Peru, and Spain. 


Tungsten Ores.—In the ‘‘ London Gazette ’’ for Decem- 


` ber 7th there is printed in fuil the new Order of the Ministry 


of Munitions applying Regulation 50A to tungsten ores, 
molybdenite and metal, and products therefrom, and requir- 
ing returns, ` 

Trade Policy.—Last week we quoted a reference by the 
Daily Chronicle to the recommendations of Lord Balfour of 
Burleigh’s Committee on trade after the war. The Daily 
Telegraph understands that there are three documents—a 
majority report and two minority reports. ‘One of the 
minority reports, signed by Lord Faringdon and others, advo- 
cates the imposition of an ad valorem tariff of 10 per cent. on 
imported manufactured and semi-manufactured goods, lower 
duties to be imposed by arrangement with foreign countries. 
There is a Free Trade minority report, which is against a 
general tariff. The majority report, which is supported by 
some of the Free Trade members of the Committee, takes a 
middle course. It advocates a tariff on imported manufac- 
tured and semi-manufactured goods, the maximum to be 
below 10 per cent. It is believed that the three reports concur 
in recommending that special steps be taken to preserve key 
industries, such as aniline dyes and optical glasses. ` Other 
industries important to the national well-being, which have 
been restarted during the war, ought to be preserved from 
the effects of foreign competition until thoroughly established.”* 


è 
562 


E nae i A e a A ae a A TIO A 


THE ELECTRICAL REVIEW. [vol.81. No. 2,090, DECERBER 14, 1917. 


Exemption Applications.—At the request of the National 
Service Representative, Fulham Tribunal reviewed the certifi- 
cate of conditional exemption granted to an electrician, 39, 
inarried, passed for general service. The respondent said he 
was engaged in installing electrical plant at a glycerine works 
on behalf of a Queen Victoria Street firm. Official documents 
were produced showing that if the certificate was cancelled 
his retention would be claimed by the Ministry of Munitions. 
In reply to the Chairman, the man said he worked 11 hours 
a day seven days a week. The Tribunal decided to make no 
Variation. 

The Manbre Saccharine Co., Ltd., opposed an application 
to the Fulham Tribunal to vary the certificate of conditional 
exemption granted to an electrician in their employ, aged 39, 
married, who was granted conditional exemption a year ago. 
He had charge of the electric lighting and power plant, and 
Was responsible for all fittings and telephones. He had been 
with the firm for 12 vears, and had only one assistant. The 
machinery was running continuously, and the man frequently 
had to work all night in addition to his regular work seven 
davs a week. No variation was made. 

At Newhaven, temporary exemption was sought by E. 
Hilton (18), assistant engineer at the Rottingdean electricity 
works, The engineer (Mr. J. W. Brown) said that there 
were only himself and Hilton left at the works, and he would 
be content if the Tribunal allowed exemption until daylight- 
saving came in force next year, as then he would be able to 
manage without hin. The Tribunal refused the appeal, but 
Captain Boyne undertook that Hilton should not be called 
up until March 25th, the Chairman saving that that meant 
that he would not have to join the Army until 10 days after 
that date. 

_ An electrician in business in Saltergate appealed to the 
Chesterfield Tribunal for exemption for an assistant (18, grade 
2), but the appeal was rejected. 

At Weymouth, Messrs. Brooking & Co., electrical engi- 
neers, appealed for H. J. Barrow (34, Class A), wireman. His 
certificate of conditional exemption has been withdrawn, and 
he was given temporary exemption until Feb. 28th. 

The East Sussex Appeal Court heard an application for 
extended exemption made by an electrical engineer at Bur- 
gess Hill (41, B1). He said that he had sole control of a 
generating stating supplying, among other things, power and 
lizht to munition factories, and that he had been urged to 
undertake further supplies for munition works. Major W. W. 
Grantham (National Service Representative) snbmitted that, 
having regard to the time already given to appellant, arrange- 
ments should now be made. The Court allowed three months’ 
open exemption. 

At Reigate, an appeal was made for exemption for C. W. 
Read (36), shift engineer at the Corporation electricity works, 
on the ground that he was indispensable and in a certified 
occupation. He was given conditional exemption. 

At Windsor, Mr. N. L. Jackson, Stoke Park, applied for 
exemption for V. H. Froud (37), electrician, and six months’ 
temporary exemption was allowed. 

At Chatham, Messrs. Barnard appealed for exemption for 
H. W. Whittaker (18, grade 3), electrician at the Theatre 
Royal. Exemption was refused, with 28 days’ grace. 


BUSINESS NOTES. 


Christmas, 1917.—We shall be glad if readers, con- 
tributors, and advertisers will note that the greater part of our 
issue of December 28th will have to go to press some days earlier 
than usual. owing to the Christmas Holidays. A notice by our 
advertisement department appears elsewhere in the present issue. 
We shall be glad if advertisers and contributors will forward their 
‘copy ” and manuscript much earlier than usual. New advertise- 
ment copy and alterations to existing insertions should be received 
by Friday morning, December 21st. 


New Co-operative Scheme to Develop British Export 
Trade.—Mr. G. C. Mandleberg, chairman and a managing director 
of Messrs. J. Mandleberg & Co., Ltd., Pendleton, Manchester, has 
placed before British manufacturers and producers the outline of a 
scheme on national lines for the direct encouregement and 
development of the British export trade. 

The main proposal is to organise British manufacturers and pro- 
ducers into a body for the specific purpose of securing more orders 
from overseas. Mr. Mandleberg suggests the formation of a cor- 
poration to develop trade in old, and more especially in new, 
markets, for the mutual benefit of members. The method proposed 
is to make available for all firms in the new British Manufacturers’ 
Corporation, which is the title suggested, the means which business 
experience shows to be the most effective in developing foreign 
trade. This is the employment of representatives abroad, men of 
first-class ability, and possessing thorough knowledge of the busi- 
ness conditions in the different foreign countries to which they 
will be appointed, and where they shall be resident. They will be 
known, it is suggested. as agents-in-charge. They wili find 
and appoint the right men as local selling agents for individual 
firms, get first news of fresh trade openings, report on the 
standing of possible customers, and generally superintend the 


business interests of all firms in the organisation. The result. it is 
suggested, would be to give every firm in the organisation the 
advantages of a branch in many parts of the world without the 
expense of establishing and maintaining it. Mr. Mandleberg con- 
templates an organisation of a 1,000 members subscribing £100, or . 
£200 each per annum. With a fund of £100,000, or £200,000 per 
annum, he suggests, very strong inducements could be offered to 
likely men to be agents-in-charge. The latter would have adequate 
staffs of experts to assist them, and a code system could be devised 
to facilitate prompt communication. Mr. Mandleberg points out 
that no existing organisation covers this ground, while the scheme 
would be complementary to the new Government proposals for 
helping overseas trade. We are informed that the scheme is being 
widely discussed in Lancashire, and is being actively supported by 
manufacturers there. It is intended that steps shall shortly be 
taken to form a provisional Committee, and formulate the scheme 
in detail. 

To electrical manufacturers and traders the argument that only 

~ by increased output, as compared to pre-war production, shall we be 
able to carry the inevitable increased taxation, and maintain 
increased waves to meet the extra cost of living after the war, 
is already very familiar. If we are at the same time to quote 
competitive prices, the cost of production must be reduced by the 
adoption of the most modern improvements. 

The demand for this increased output is to be looked for partly 
by a larger demand from the home market, and largely by a big 
expansion of the export trade. As we have urged for many years 
past, we shall have to find new markets and to intensively 
encourage the existing ones. For many firms in the electrical 
trade, especially the smaller ones, this will best be effected by 
co-operative action either in production or in salesmanship or ìn 
both. The electrical industry knows this well enough, and efforts 
are being made in a number of directions. Probably they would 
have been far more widely adopted and more energetically pursued 
had not the uncertainties and prepossessions of war-time imposed a 
handicap. It has long been recognised that our industry will be 
most efficiently served by specialised representatives ; every body 
knows that in the past the general representative dealing in all 
things in common, with electrical manufactures sandwiched in 
somewhere or other, has not been a successful British electrical 
trade-getter. Whether under Mr. Mandleberg’s scheme it will be 
possible to give our large department of specialised technical 
industry that peculiar representation that it unquestionably 
requires, will doubtless be answered by electrical manufacturers 
for themseves. As a general export trade organisation there is 
doubtless great scope for the proposed British Manufacturers’ Corpo- 
ration, and it may be that some of our smaller firms may find it good 
policy to investigate the scheme and give it their support. We 
therefore quote below the main functions which it is intended to 
perform :—- 

1. To superintend selling arrangements for every firm in the organisation. 

2. To appoint selling agents for individual firms or combinations of firms 
where agents have not hitherto been appointed. ` 

3. To report, where desired, on the standing of purchasers. 

4. To carry out, if desired, any financial arrangements between producers 
and purchasers where transactions lie ontside ordinary business routine. 

5. To act in an advisory capacity to members if they need information as to 
the best methods of securing further trade. ; 

6. To get early information of possible orders and communicate immediately 
with the local agents of manufacturers concerned. Where no local agents 


have been appointed, the information could be conveyed to the home 
manufacturers. f 

7. To act as legal representative of any firm in the corporation should any 
dispute over goods arise. ; 

8. For the purpose of facilitating communication between manufacturers 
and their agents it would probably be desirable to open offices in the chief 
manufacturing centres here, with a small staff in each. A code system could 
then be devised as a medium of communication between the home centres and 
the agents-in-charge everywhere. : 

The corporation would have as its one and only object the encouragement of 
direct trade on the lines indicated. It would not be a corporation for the 
earning of dividends. The entire benefits would go to members. Control 
could be vested in a board of directors selected with particular reference to 
their knowledge of the export trade in the various countries. 


= 


Siam.—According to a recent official return, the imports 
of electrical goods and apparatus at the Port of Bangkok during 
the last fiscal year attained a value of £65,770, as compared 
with only £31,610 in 1915-16. 


Electrical Machinery in British Malaya.—A section of 
the annual report of the Senior Warden of Mines in the Federated 
Malay States is devoted to the inspection of electrical plant in use 
in the country. From the last report, by Mr. W. Eyre Kenny. 
M.Inst.C.E., it appears that in the F.M.S. alone there were &) 
installations of generating plant in 1916, of which 50 were in the 
State of Perak and 22 in Selangor. The employment was as 
follows, in KW. :—Mining. 7,918; agricultural, 200 ; general, 228 : 
Government, 10. In Kw. it was allocated as follows :—Power, 
7,936 ; lighting. 2.865, giving a generating aggregate of 10,801 Kw. 
Government plant was responsible for most of the lighting. The 
above figures refer only to generating plant driven by prime movers. 
There is, in addition, motor-generating plant in use of about 
400-Kw. capacity. The H.P. of motors employed aggregates about 
10,250, the increase from the previous year’s figure of 9,000 being due 
mainly to the inclusion in last year’s return of auxiliary and con- 
verting plant in Kuala Lumpur eleccric light station. Mr. Eyre 
Kenny reports that the larger power plants, which are, perforce, 
controlled by first or second-grade electrical engineers, are, as a rule, 
kept in good condition ; smaller mine-lighting plants, which are 
generally controlled by native chargemen, supervised by Euro- 
peans, who have little or no electrical knowledge, are not so 
satisfactory. 

The statistics of the Imports and Exports Department of the 
Straits Settlements show that the United Kingdom supplies most 
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of the electrical machinery and accessories in use in British Malaya. 
For four years the total value of imports and exports was as 


follows :— 
Imports. Exports. 
1913 ats ee £73,978 £8,324 
1914 eee eos . 50.898 13,046 
WIS eae BO 23,705 
1916 : esi 44,203 21,336 


The United Kingdoms share of the 1914 imports amounted to 
£39,408, Germany's to £4,310, and the United States’ to £2.075. 
The statistics for 1913 are compared below with two war years :— 


@ 1918. 1915, 1916. 
United Kingdom .. .. £58,415 £30,795 £33,450 
Germany ae s x 9,474 MI — 
Denmark .. Sg oe 973 415 RRB 
Japan .. AA i a 827 931 1,784 
United States be ae 787 1,538 2,310 
Italy .. ve ox 649 884 1,640 
Sweden pi a “6 427 — = 
Austro-Hungary .. is 160 — = 
Netherlands .. za J 134 1,994 5RO 
Hong-Kong .. ae se — — 1,198 
China .. ka ; ; — — T32 


‘The only figures calling for special mention in the above table 
are those of the Netherlands. which suggest that possibly German 
exports found a way out through Dutch ports. It is easy to under- 
stand how the United States and Japan have been able to expand 
their markets in the Far East duriny the present upheaval in 
Europe ; but the statistics for Hong-Kong and China are less easy 
to explain, unless it be that the enterprising engineering firms of 
Hong-Kəng and Shanghai have carried their enterprise into new 
fields of manufacture. More likely this is a transit trade of which 
the original port of shipment is lost for statistical purposes. To 
anyone unacquainted with the trade of the Straits Settlements 
ports, the proportion of exports may appear high. Asa matter of 
fact, only a small proportion of the exports leave the Malay 
Peninsula for Siam and the Dutch Indies, most of the goods being 
exported by rail to the hinterland provided by the Federated Malay 
States, which took £6,195 in 1913, £19,921 in 1915. and £13.871 in 
1916. In the latter year, the un-Federated Malay States took elec- 
trical machinery and accessories valued at £3,470, and as the Malay 
Peninsula is being rapidly opened up by railway and road com- 
munication, there should be a growing demand for machinery of all 
sorts in this region after the war. : 


Catalogues and Lists.—BritisH THomson-Hovuston 
Co., LTD., 77, Upper Thames Street, London, E.C. 4.—76-page illus- 
trated catalogue of wiring installation accessories, covering their 
standard types of material in general use, such as lampholders, 
switches, wall plugs, ceiling roses, cut-outs, distribution boards, 
fuse boxes, wood blocks, insulators, &c. The list is conveniently 
arranged in five sections. each dealing with a particular type of 
accessories. The outer half of each page is given up to the illus- 
trations, and the inner to descriptive and other details of the 
devices. No prices are included in the list, owing to the price 
fluctuations in this class of material under war conditions; but 
the company issues regular monthly quotations on such material. 
Among the lines of particular interest in the list are :—New line of 
porcelain type Goliath-Edison screw lampholders designed to com- 
ply with the requirements of the Admiralty and other Government 
Departments; new substantial designs of brass-cased Goliath 
holders ; standard bayonet and Edison screw holders, in both por- 
celain and brass case types; the ‘ Quiklok” cover ceiling rose, 
which can be wired on the bench and secured in position on the 
ceiling by a quarter turn of the wrist; the B.T.H. interlocking 
switch plug; also a line of new pattern distribution fuse boards 
and a new range of insulators. 

Messrs. ALFRED HERBERT, LTD., Coventry.— Illustrated postal 
card showing their First-Aid Cabinets for factories. 

BRITISH THOMSON-Hovuston Co., Ltp., Rugby.—Twenty-page 
descriptive list (No. 2,180), giving full details with illustrations, 
tabulated data, dimensions, and shipping particulars, respectiny 
their vertical spindle induction motors. d 


Book Notices.—The Inspection of &rew Gauges for 
Munitions of War. By H. J. Bingham Powell, M.Inst.C.E.—-We 
have received this pamphlet from the author, the Inspector in 
Charge, Department of Gauges and Standards, British Ministry of 
Munitions of War in the United States; it was written to assist 
gauge makers and manufacturers of munitions of war in acquiring 
accurate gauges, by standardising their own methods of inspection. 
While this question is of vital importance, it is an exceedingly 
difficult one, and has occupied the attention of a number of experts 
of the highest standing for some years past, especially since the 
outbreak of war. The authcr describes various methods of 
accurately measuring the pitch of screws, including a machine 
devised by himself, and deals also with the measurement of the 
three diameters of the threads of plug and ring screw gauges. 
The pamphlet will prove of great interest and utility to all manu- 
facturers whose work involves the production of screw gauges 
accurate within very narrow limits. 


We have received a copy of the Skyscraper, the magazine of the 
London Electrical Engineers (R.E.T.), a production which should 
take high rank amongst the many publications of the same type 
which have been established during the war. The December issue 
is accompanied by a coloured card of Christmas greetings, appro- 
priately illustrated with a display of searchlight beams and an anti- 
aircraft gun, designed by Sapper Broad ; with this issue the first year 
of publication is completed, and we note that the Editors, who, for 

bvious reasons, had hoped it would be the last, are now prepared 
is carry on for another year. The magazine is full of good stuff, 


including humorous anecdotes and sketches of life on active ser- 
vice (“by the sea”), short stories, an essay on “Charles Dickens 
and Music,’ chess problems and puzzles, &c. It is admirably pro- 
duced, and reflects great credit on the literary and artistic abilities 
of the staff. 

“ Telegraph Practice.” 
and Co. Price 2s. td. net. 

“Telephone Troubles.” 
and Co. Price 7d. net. 


Calendars for 1918.—Merssrsx. J. Hopkinson & Co., 
Lrp., of Britannia Works, Huddersfield, have sent us a useful wall 
calendar. The desien consists of a large sectional view of one of 
the firm's valves with a block of daily date slips based thereon, 
while at the sides there is neatly inset in small type a complete 
calendar for the year. 


Social.—A successful social evening, in aid of local war 
charities, was held by the employéd at the Phenix Dynamo Manu- 
facturing Co., Ltd., Bradford, and their friends, last Saturday, at a 
new canteen on the works. Mr. Pybus, the managing director, 
presided. 


Anglo-Italian Trade.—The British Italian Commercial 
Association (Inc.) has been registered to promote the extension 
and development of mutual trade and economic relations between 
the British Empire and Italy, to collect and circulate statistics and 
commercial information, &c. The first directors are Mr. R. 
Benson. Mr. J. W. B. Pease, Sir Francis Barker, Sir Chas. L. Ottley, 
Sir Algernon Firth, Sir Hy. Babington Smith, and Mr.G. P. Harben 
(Commissioner for Italy). Secretary, Mr. J. F. Rose, 5, Victoria . 
Street, S.W. 1. 


Prices Increased.—THE STERLING TELEPHONE AND 
ELECTRIC Co., LTD., announce that owing to the’ continued 
advance in wages and manufacturing costs generally, they have 
further increased their prices. All prices in their catalogue are 
plus 80 per cent. advance, with the exception of switchboards and 
accessories thereof and C.B. switchboards, which are plus 100 per 
cent. advance. The advance dates from Monday last. 


Liquidations. — Morris & WiTHam, LTD., 9, South- 
ampton Street, Holborn, W.C.—Under a compulsory winding-up 
order made last October, accounts have been lodged showing 
gross liabilities £3,483, of which £2,159 is expected to rank 
against assets valued at £1,387. The deficiency to the con- 
tributories is estimated at £1,774. According to the Official 
Receiver’s report, the company is interested in various inventions and 
applications for patents relating to metal-filament electric lamps, 
in conjunction with the late Mr. J. A. Allison ; sums amounting to 
£89 appear to have been expended thereon, but the company’s 
interest is valued in the statement at £50. The failure of the 
company is attributed to the guarantee by it of payment of an 
engineering company’s debts. 

NATIONAL PROVINCIAL ELECTRICITY CORPORATION, LTD.—A 
meeting of creditors is called for December 20th, at Balfour House, 
Finsbury Pavement, E.C. 2. Mr. S. Gillatt, liquidator. 

KiInGstTon & Co., LTD., Margate.—A statement of affairs issued 
by the liquidator (Mr. John W. Scarlett) shows a deficiency of £407. 
It was submitted to the meeting held last week. 

INVICTA ENGINEERING Co., LTp.—Creditora must send par- 
ticulars of their debts, &c., to the liquidator, Mr. F. C. Harper, 
27, Chancery Lane, W.C., by December 27th. 


Bankruptcy Proceedings.—SaMUEL STEPHEN COSTER, 
electrical, &c., engineer, who had traded at 14, Gladstone Road, 
West Ham, under the style of S. S. Coster & Co.—The public 
examination was held last week, at the London Bankruptcy Court, 
before Mr. RegistraryHope. The accounts showed liabilities £670, 
and assets, “bad book debts, £490.” Questioned by Mr. E. 
Leadham Hough, Senior Official Receiver, the debtor said he began 
business in August, 1908, with a capital of £150, in partnership 
with one Roscoe, at 144, Bishopsgate Street, E.C. The business 
was not a success, and was abandoned 10 months later, all the 
debts being paid in full. He subsequently started a similar business 
alone, but used the trading style of S. S. Coster & Co. The bank- 
rupt was examined at considerable length regarding certain 
purchases made by him, and eventually Mr. Hough observed, “ I 
suggest to you that you have been carrying on what was practically 
a long-firm fraud by misrepresenting your status in order to obtain 
credit.’ The bankrupt denied having done anything of the sort. 
He was ordered to furnish cash and goods accounts, and the sitting 
was adjourned till January 23rd. 


Auction Sale.—By order of the liquifator, Mr. J. 
Holness will sell by auction, at Marzate,on Thursday, December 18th, 
the electrical plant and stock-in-trade of Kingston & Co., Grotto 
Gardens (in voluntary liquidation). For particulars see our 
advertising pages to-day. . 

Trade Announcement.— Messrs. David Bone & Co., of 
Glasgow, announce that, owing to the new Government Act 


regarding the registration of business names, they have altered 
the firm name to DAVID Boxe & JOHN MCNICOL, but the con- 


By J. Lee. London: Longmans, Green, 


By W. H. Hyde. London: S. Rentell 


stitution of the firm is unaltered. 


Argentine Republic—The imports of electrical goods 
into the Argentine Republic during the six months ending with 
June last attained a value of only £298,000, as compared with 
£353,000 in the corresponding six months of 1916. . 


Italy.—A new company has lately been formed in Rome 


with a capital of £160,000 andthe title La Societa Italiana Carbon 
Elettrici, 
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LIGHTING AND POWER NOTES. 


Atherton.—The electrical engineer reports that there is a 
growing demand for electrical fires in the district, and a number 
of these have already been connected to the supply. 


Ballymoney.—The Council has requested Mr. J. 
McClenayrhan, of the Portstewart Electric Supply Co. and the 
Ballymoney Gas Co.. to submit a scheme for the lighting of the 
town. Mr. McClenarhan had asked permission to erect poles for 
street lirhting. ` E 


Batley.—PRICE INcREAsSE.—The T.C., last week, approved 


ihe minutes of the Electricity Committee containing an increase in 
charges for current for power and heating by 27} per cent. on 
pre-war rates. i 


Birkenhead.— W aces.—The agreement between Wallasey 
and Birkenhead Councils respecting the wages and conditions of 
labour of the employés at the respective Corporation electricity 
works, has been terminated by mutual consent. 


Blackburn.—The Corporation has appointed a special 
Sub-Committee to deal with the question of the necessity of 
proceeding with the work of constructing the new generating 
station at Whitebirk. 


Bootle. —ExTENSIONS.—The T.C. has agreed to an 
amended scheme for the provision of’ additional plant, at an 
estimated cost of £80,000, subject to the approval of the 
authorities. 


Burton-on-Trent. —PLANT Extryston.—Subject to the 
usual consents, a scheme is to be carried out for electricity exten- 
sions at a cost of £42,290. The items which make up this total are 
as follow :—Turbo-alternator, £19,500; foundation for turbo, 
£2,000: Babcock & Wilcox boilers, complete with chimney, 
£9,640; settings, £800; stokers, £2,400 ; steam pipes, &c.. £1.600 ; 
BWitchgear, £3,850; excavating and laying main, £1,500; 
alteration to roof, £1,900. 


Clayton.—PRovistonaL OrperR.—The U.D.C. has now 
decided to apply for its own Provisional Order for electric supply. 


Cavan. — WORKHOUSE Licutina.—In connection with 
the electric lighting scheme for the workhouse, the engineer 
estimated the cost of plant at £529. and the clerk said the price 
of a 27-H.P. plant offered him was £710. It was intimated that a 
second-hand plant available at Sheffield dt £315 might suit, and it 
was decided that it should be inspected. 


Cork.—The Corporation has accepted the services of Mr. 
J. P. Tierney, of Dublin, to report on the city electric lighting plant. 


Dartford.— PRICE INCREASE.—In order to meet the 
increase of 2s. 6d. per ton on the price of coal, the U.D.C. has in- 
creased the price of current for lighting, as from the end of the 
year, by 10 per cent., making a total advance on pre-war rates of 40 
per cent., and for power by 10 per cent., a total rise of 45 per cent. 


Darwen.—Price Increase.—The price of electricity 
has been increased by 10 per cent., both for motive power and 
lighting purposes. 


Dublin ——Workina Capitai.—The Corporation has 
adopted a recommendation of the town clerk and the city treasurer 
that steps be taken to secure legislation to enable the Electricity 
Supply Committee to borrow for working capital. An amendment 
for postponement until the report of the electricity undertaking 
for the period to March, 1916, was in the hands of the members, 
was rejected by 26 votes to 9. 

Mr. J. J. O'Neill, in moving the resolution, said that they 
had been in debt to the bank £40,000 or £45,000 for the past 
seven years, but they had had a loan to credit. For the 
past four years they had borrowed no money, for their borrowing 
powers were exhausted. The loan being also exhausted, it was 
natural that the bank should feel uneasy when the £40,000 was 
owing and no interest payable. f 

Mr. Ryan said the proposal was one of the most pernicious ever 
heard in the Council Chamber. The Committee asked to be per- 
mitted to pay interest on an overdraft of about £50,000. He did 
not think tha, Corporation should have power to pay interest on 
overdrafts at the bank while money was due to the concern by con- 
sumers of current. Why were their debts not collected ? 

Mr. Foley pointed out that there was a deficit of £52,000 on 
March 31st, and urged that the Council should have before it the 
difference between current accounts and the amount of overdue 
accounts. 

Mr. Sherlock said the Committee wanted to borrow money to pay 
waves and other charges pending the period when the consumers’ 
accounts were paid in. The inoney had been got from the bank 
for years: but the bank now said it could not advance the 
money without interest being paid. The Corporation's experts 
told them it would be necessary to borrow £50,000 at 5 per cent. 
Every Corporation in the kingdom had power to pay interest on 
overdrafts to bankers. He mentioned Edinburgh, Glasgow, 
Aberdeen, Leeds, Dundee, Rathmines, and other places where 
electricity had been making a profit in 1914. but where there were 
now losses, and said an undertaking like their own, which was able 
to meet increased charges and involve a loss of only £1,600 a year, 
waa one of which they ought to be proud, 


“ 
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Mr. Beattie expressed regret that Mr. D’Alton's expert report on 
the undertaking had not been adopted. He designated the concern 
as a miserable failure. and argued that unless there was a complete 
change of management things would go from bad to worse. 

Alderman Quaid said he could not see why the undertaking 
should be a failure, in view of the way in which it was advantaged. 

Mr. Foley said it was unreasonable that £52.000 should be 
allowed to remain outstanding in one year. He then moved the 
amendment, which was defeated. 

The Dublin Citizens’ Association Executive has passed a resolu- 
tion viewing with alarm the bank overdraft of £50,000 on the 
electricity undertaking, and protesting against the Corporatio 
seeking powers to pay interest on the overdraft. ° 


Dundee.—In connection with. the. reference to a Com- 
mittee of the T.C. of the extension of the‘electricity department, 
Mr. Paton moved that the Committee be also instructed to take 
into consideration the conservation of the national coal eupply at 
present being considered. The proposal was agreed to. 


Felixstowe.—PRorosep E.L. Purcnase.—The Lighting 
Committee reports that it is of opinion that the Council should 
consider the question of taking over the electricity undertaking 
under the powers contained in the ‘agreement, which was for a 
term of 25 years from November llth, 1904, at the end of which 
the company was to hand the undertaking over ; in the meanwhile, 
with the sanction of the L.G.B., the Council had to provide the 
capital required for extension. In the event of the Council taking 
it over at the end of 15 years, it had undertaken to pay to the com- 
pany a sum of 2} percent. per annum, in respect of the unexpired 10 
years, on the capital provided by the Council to November, 1919. 
Up to date the Council had provided £30,000, and 24 per cent. 
on that was £7,500. In addition, there was some equipment 
which might be bought by the Council if it could agree to a price, 
and which would amount to about £2,000. The Council would 
have to borrow the money to buy the company out ; the prepara- 
tion and presentation of the case would cost about £500. It was 
decided to prepare the case for an application to be made to the 
L.G.B. for sanction to borrow the necessary money.— East Anglian 
Times, 


- Gloucester—Prorosep Loan.—Subject to approval, 


the T.C. has decided to apply to the L.G.B. for a loan of £850 for 


cable extensions to a local works. i ` 


Hornsey.—Price INcrREASE.—The Council has decided 
that, as from the readings of the meters at the end of the 


. Christmas (1917) quarter, the prices to be charged for electricity 


for lighting and power shall be increased by the addition of an 
amount equal to 40 per cent. of the prices charged on August. 
1914; and that from January lst next the increase of 25 per cent. 
wn the meter rents be withdrawn. 


Kirkcaldy.— PRICE INncrEase.—The Electric Lighting 
and Tramway Committee has decided to increase the charges for 
lighting and power by 25 per cent., being a total increase of 50 per 
cent. on pre-war prices. 

Leeds.— War . Bonus.—The General Purposes Com- 
mittee has agreed to advance the war bonus of Corporation em- 
ployés from 9s. to 15s. per week for men and to 128. for women 
those affected being persons in receipt of not more than £250 per 
year, and excluding certain members of Trade Unions with whom 
other negotiations have been completed. 

Littleborongh.—The suggested alteration of the supply 
of current to the Littleborough section of the Rochdale Corporation 
tramways has been approved by the Controller of Electric Power 
Supply. but he has now intimated that he cannot grant facilities 
for obtaining cable at the present time. The chairman and 
engineer are engaged in trying to secure second-hand cable for the 
purpose. 

Liverpool—Loan Sanction.—The City Council has 
received the consent of the L.G.B. to the borrowing of £52,000 ior 


mains in the Ajntree and North End districts. 


London. — Isuinaton. — The Electricity Committe 
recommends that, commencing with the March quarter accounts 
the charges for clectricity be increased as follows :—50 per cent 
increase above pre-war prices for all energy supplied at ld. ari 
under per unit ; 334 per cent. increase above pre-war prices for a.) 
energy supplied to private consumers at any charge above 1d. per 
unit ; charges for public lighting to be increased from 1°54d. ts 
1¥d. per unit. 

The City of London E.L. Co. announces a further 10 p: 
cent. increase in electricity charges, from March, 1915, making a 
total of 30 per cent. for power and 20 per cent. for lighting aad 
heating on pre-war rates. 

STEPNEY.—YEAR'S WORKING.—The accounts of the Corporatia 
electricity undertaking for the year ended March 31st last show s 
total income of £134.867, being an increase of £30,336 over tbr 
previous year. The total expenditure amounted to £94,710, a: 
increase on 1916 of £25,421: this left a surplus of £40,156 to te 
carried to net revenue account, as compared with £35.24? in lvli 
and after providing for interest, sinking fund and other charge: 
there was a deficit of £3,584, as comparei with a deficit of £3 s- 
in the previous year. There has been an increase in the number 
units sold from 24,971,891 to 27,011,530. the output being as tə- 
lows :—Private lighting, 4,349,893 units: power and hestin: 
10,873,362 units ; in bulk for lighting, power and heating, 5,315.37 
units; public bulk supply, 6,292,676 unite; public lightinz 
179,223 units ; the total average cost per unit sold was 1°232d.. u 
against 1'055d. in the previous year, 
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The engineer, Mr. W. C. P. Tapper, in his report states that 
coal cost 3s. 8d. per ton more than in 1915-16, which. on the year’s 
consumption of 53,630 tons, represented an increased expenditure 
on this item alone of £9.382 ; he also points out that the coal bill 
is enhanced by between 3s. and 48. per ton due to the fact that all 
the coal is now rail borne, as a result of the stoppage of supplies 
by sea, thus entailing extra cost in taking to the Poplar Dock and 
barging to Limehouse ; this represents from £8,000 to £10,000 per 
annum. 

As regards the deficit, which has been transferred to the reserve 
fund, unless the existing 50 per cent. advance in charges proves 
sufficient to avoid any further drain on the fund, a complete revision 
of the Council's tariff will be essential. 

L.C.C.—The Finance Committee recommends the sanction of the 
Council to the borrowing of £38,555 by the Battersea B.C., for a 
5,000-KWw. turbo-generator and 1,50U-KW. rotary converter. 


Loughborough. — PRICE Increase. — The T.C. has 
decided to increase the cost of electricity for power by 10 per 
cent. Alderman Bumpus, moving the resolution. said the increase 
was necessitated by the extra cost of coal and wages ; the revenue 
account showed that the output of current had increased by over 
8U per cent.; the income had increased for the half-year from 
£3,141) to £5,645, but the charres had also increased by £1.880. 
The profit had increased from £527 to £1,142; repairs had cost 
£633. He considered they might look forward to a satisfactory 
financial return at the end of the year.—Vottingham Guardian. 


Lurgan.—The Council has referred to a Committee the 
question of providing electric light at the waterworks, Castor Bay. 


Manchester.— Price INcrEAsk.—The City Council has 
approved the Electricity Committee's proposal that an advance of 
20 per cent. be made on the charyes for electricity for lizhting, 
industrial power. and domestic power as from the December 
quarter, 1917. The total war additions are now :—Lighting. 30 per 
cent. ; industrial power, 35 per cent. : and domestic power, 30 per 
cent. 


Monaghan.— WORKHOUSE LIGHTING. 


On the B.of G. 


discussing the lighting of the workhouse, a member remarked that ` 


but for the high prices of material they would have had the electric 
light long ago. 


Menston.—E.L. Prorosans.—A meeting of the rate- 
payers is to be called to discuss the terms on which the Electrical Dis- 
‘tribution of Yorkshire, Ltd., is prepared to supply electricity to 
the village. 


Nelson.— STREET LIGHTING.—Owing to present condi- 
tions, the Electricity and Tramways Committce has declined to 
consider the question of street lighting by electricity from the 
tramway standards. 


Newcastle-under-Lyme.—BuLkK Scpriy.—The Council 
has decided to submit particulars of the scheme (as submitted by 
the electrical engineer) for taking a bulk supply of electricity from 
the Stoke-on-Trent Corporation, to the Ministry of Munitions, the 
B. of T., an? the L.G.B., for their approval. after the same has been 
submitted and approved bv the Stoke-on-Trent Council. 

The engineer's proposal for bulk supply was to install a 150-Kw. 
. rotary or motor-converter, costing roughly £1.200 ; mains, 1,325 

yards, £1,200; E.H.T. and L.T. switchgear, £400 ; contingencies, 
£200 ; making a total of £3,000. He pointed out that the saving 
in cost of generation would be more than sufficient to pay interest 
and sinking fund on the capital expended. as the present fuel cost 
was nearly jd. per unit; also that additional plant would be 
required shortly to deal with the load in the recently extended 
borough area. 


‘Oldham.—P Rice IncrEsse.—The Corporation has decided 
that, as from December 25th, and until further notioe, the 
prices of electrical energy will be increased as follows :—(«) All 
lighting rates (with the exception of the flat rate). increase of 
15° per cent.; (4) all power, heating, and cooking rates (with the 
exception of cotton mills under agreement), increase of 15 per cent. 


Rochdale.—Tlic Corporation has declined an application 
‘from the Todmorden Corporation for a bulk supply of electricity, 
owing to no surplus plant being available. 


Rotherham.—St PPLY DEVELOPMENTS.—The Elec ‘tricity 
and Tramways Committee has approved of a report of a joint con- 
ference of representatives of Shetheld and Rotherham Corporations 
that it is desirable that a Committee should be formed. consisting 
of representatives of the Sheffield and Rotherham Corporations and 
other authorities interested, and large consumers of electric 
current, to consider as to the propriety and possibility of the best 
and most economical production and distribution of electric current 
in the Sheffield, Rotherham, and surrounding district, and that at 
the earliest practicable stase in the proceedings the Yorkshire 
Electric Power Co. and the South Yorkshire colliery proprietors 
should be brought into consultation. 


Sheffield.— Representatives of the Corporation have been 
appointed on a Joint Committee to consider the question of elec- 
tricity supply in Sheffield, Rotherham, and adjacent districts. It 
has been decided to accept an offer received from the North Metro- 

‘politan Electric Power Supply Co. to purchase the power factor 
rectifier now installed at the Sheaf Street station, 
e 
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South Africaa—A scheme for the electric lighting of 
Umtali, Rhodesia, has been prepared, and in view of a large flow 
of water existing in the locality, it is thought that power also will 
be generated.— British South Africa Gazette, 


Southampton.—Price Increase.—The T.C. has further 
increased the charge for energy for lighting, power, and heating 
by 20 per cent. as from the meter readings for. the December 
quarter, making a total advance on the pre-war rates of 40 per 
cent. 


Stafford.—VRIcE INcREASK.—The T.C. has agreed to a 
recommendation that the price of electricity should be increased by 
4d. per unit for lighting and power, with the same discounts as at 
present, except that the consumers for power not exceeding 200 
units per quarter be returned a discount of 5 per cent. instead of 
24 per cent., and that such increase should take effect from the 
last reading of the meters during the current quarter. 


Wallasey.— BK Scprpiy.—The T.C. has undertaken to 


. supply electrical energy in bulk to the Hoylake and West Kirby 


District Council under the B. of T. scheme. 


Walsall.—SaL&é or Puant.—In connection with the 
disposal of old plant, the Council has sold two 500-KW. generators 
for £6,000; two D.C. generator sets, a condensing plant. and a boiler 
with stoker for £900 ; and two economisers and a pump for £598. 
It is estimated that on the present year's output, the saving in 
working costs at Birchills compared with the old working costs 
will be approximately £10,000. A 200-KW. transformer is to be 
purchased at an estimated cost of £25, and a motor vehicle for 
the department, at a cost not exceeding £200. The South Stafford- 
shire Tramways (Lessee) Co.. Ltd., has agreed to pay an increased 
charge of 40 per cent. for a temporary additional supply of current 
given to it, and also to pay a similar advance for the present 
supply. 

Warrington.—Prict IncrEase.—The Corporation has 
confirmed the proposal to increase the price of electrical energy for — 
all purposes by 10 per cent. from January lst next. 


Watford.—Loan APPLICATION, &c.—The U.D.C. has 
applied to the L.G.B. for a loan of £780 for E.L. purposes. The 
charre for energy for lighting has been advanced by 4d. per unit, 
that for power from 10 to 20 per cent., and the existing prepay- 
ment meter rental of 1d. per week raised to 2d., from the end of the 
December quarter. No extra charge is to be made for public 
lighting. 


Wolverhampton.—PRorosep Loan.—Application is to 
be made to the L.G.B. for ganction to a loan of £1,800, being the 
difference between the estimated cost of additional converter ‘plant 
and the estimated amount to be received on account of the sale of 
the last two of the old reciprocating sets. The engineer has also 
been authorised to purchase not more than three additional canal 
boats for the conveyance of coal. 


_- 


TRAMWAY AND RAILWAY NOTES. 


Bradford.—A record of accidents to Corporation work- 
people during the past year shows 276 of all kinds, of which 15 
have proved fatal. The department which heads the list is, not 
unnaturally the tramways, which has experienced a hundred mis- 
haps. The gas department comes next. The total number for the 
year is above the average. 


Continental. —SWITZERLAND.—According to the financial 
Press, the figures of the Swiss Budget for the year 1918 have now 
been published, and it has been agreed to push forward the elec- 
trification schemes of the Gothard Railway, for which a credit of 
12 million francs is sanctioned. The power stations at Ritom and 
Amsteg are in course of erection, and work on the aection 
Erst feld-Bellinzona is in progress. 


Glasgow.— ACCIDENT.— Last week a double-deck car 
overturned, after leaving the track at a sharp corner. The car was 


‘ crowded, and two persons were killed and 30 injured, one of 


whom has gince succumbed to his injuries. 


Kirkcaldy.— It is proposed tolink up Kirkcaldy, Kinghorn, 
Burntisland, and Rosyth by tramway. 


Lancashire.—CukistMAs Day Segvices.—No agreement 
has vet been arrived at in regard to the tramway service in Man- 
chester and Salford on Christmas Day, though further meetings 
are to be held this week. The Manchester cars carried half a 
million passengers last Christmas Day. The Wigan T.C. haa 
decided to suspend its service. in view of the excessive hours worked 
by employés since the outbreak of war. 


Lancashire and Cheshire Wages.—It is stated that an 
application for still another war bonus will shortly be made by all 
sections of tramway workers throughout Lancashire and Cheshire. 
The amount asked for will be 10s. a week, in addition to what is 
being already paid. 


Leeds.—ParcreLs DELIvEry.— The Tramways Com- 
mittee, in response to a request from the Government officials who 


have charge of the scheme for the co-ordination of road transport 
that more use should be made of the tramways>for the conveyance 


566 


THE ELECTRICAL REVIEW. [vol. 81. 


No. 2,090, DECEMBER 14, 1917. 


4 


of parcels, has appointed a small Sub-Committee to investigate the 
matter and report to the Committee. At present the tramways do 
not specially eater for the carriage of parcels, the reasons being 
that the passenger traflic has been sufficiently lucrative and the 
desire not to compete with the lucal carriers, ‘The modified system 
in operation provides for the carriage of parcels up to half a 
hundredweight froin the city to any part of the system. There is, 
however. no collection of parcels for delivery in the city except on 
the condition that such parcels will be called for at the central 
tramway offices. The main difficulties in the way of an extension 
of the system are the labour shortage and the problem of‘Wistribu- 
tion, collection, loading, and delivery. constituting a much greater 
problem than the actual carriage of the goods. The railway 
companies operating in the city have restricted their areas of 
delivery during the war. 5% 


Manchester, —RevIseD Fares.—The revised scale of 
fares on the Corporation tramways comes into operation on 
December loth. On some routes there is no alteration, but 
venerally about 640 yards have been taken off the ld. stages on the 
main routes. As the averave length of the Id. stage on the 
principal routes will be 2 miles 757 yards, the Manchester service 
will still be amongst the cheapest in the country. At the City 
Council meeting an amendment to refer the matter back was lost, 
it being pointed out that increased fares were inevitable if the 
department was to meet the added cost of working, 


Rochdale.—The lighting of the tramway routes by lamps 
from the tramway standards has led to application forsimilar privi- 
leres from the Whitworth, Littleborough. Milnrow and Norden 
District Councils. The Tramways Committee has granted the con- 
cession, subject to proper safeguards, and at the payment of ‘24d. 
per 100-watt lamp per hour. the work of erection and maintenance 
to be done at the District Council’s expense. The Electricity Com- 
mittee charges the tramway department 24d. per unit for these 
special lighting supplies—double the ordinary tramway traction 
price. 

Stoke-on-Trent.—The local branch of the Amalgamated 
Association of Tramway and Vehicle Workers has asked for a 
standard rate of wages for all grades of labour. a maximum week 
of 48 hours. with overtime at time-and-a-half, and a fortnight’s 
holiday, with pay, after 12 months’ service. 


Wigan,.—At the T.C. meeting recently, it was stated that 
it had been found that the L.C.C, cars which had been offered to 
augment the local services were unsuitable. A deputation had 
interviewed the authorities, and Mr. McElroy, on behalf of the latter, 
had visited Wigan, and obtained information as to the local posi- 
tion. and the matter of additional rolling stock was now in the 
hands of the Tramway Control Committee. 


TELEGRAPH AND TELEPHONE NOTES. 


Batley.—Six Heckwondwike youths were summoned at 
Batley, last week, for throwing stones at telegraph insulators. 
Ten insulators were broken. The eldest. a lad of* 21, was fined £1, 
and 3s. costs, and the others had to pay 13s. each. 


China.— An agreement has been drawn up and ts awaiting 
the Chinese President's approval between a Chinese and a syndicate 
described as Danish, by which China grants wireless telegraph 
rights. The North Mails Peking correspondent fears that the 
German Telefunken Co. is intereated financially and politically — 
Daily Mail, 


Dutch Indies.—The Dutch Government has asked for a 
credit of five million florins for the erection of a wireless station 
_ for communication between Holland and the Dutch Indies. The 
“work will be executed by the Telefunken Co., of Berlin. The 
receiving Installation will be ready in three months, and the 
sending installation in 18 months. 


Long-Distance Telephony. — San Francisco papers 
announce the invention of a new device for the clear transmission 
of the voice over practically unlimited distances on surface wires 
or submarine cables by Dr. S. N. Baruch of that city. Experiments 
have been carried out over wires and cables of lengths varying 
from 30 to 100 miles and over experimental artificial lines up to 
distances equal to 3,000 miles. and have given such positive results 
that en:ineers of the Government and of two large public utility 
corporations have interested themselves in the invention. Accord- 
ing to Dr. Baruch, his system makes repeaters unnecessary.— 
Telephone Engineer, 

United States.—Terms have been settled between the 
United States Government and the Marconi Wireless Telegraph 
Co. of America with regard to the remuneration and compensation 
to be paid to the company in respect of all the company’s wireless 
stations. 


‘ 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Argentina.— February 23rd, 1918. Rosario Municipality. 


Establishment of telephone service within the municipal radius, 
Conditions on application, 


Bolton.—January 15th. Electricity Committee. One 


7,500-kw. turbo-alternator with condensing plant. See “Official 
Notices ” December 7th. 


Brighton.— December 18th. Electrical fittings for the 
B. of G.: Mr. Horace Barfield, Clerk, Prince's Street. 


Spain.—The municipal authorities of Pruna (Province 
of Seville) have lately invited tenders for the concession for the 
electric lighting of the town. 


CLOSED. 


Bolton. — Electricity Committee. Accepted tender: 
Messrs. G. & J. Weir, Ltd., for a steam turbine feed pump for the 
Back-o’-th’-Bank generating station. 


Glasgow.—The Tramways Committee has recommended 
acceptance of the following offers :— 

250 steel tires.—H. Bessemer & Co., Ltd. 

HOO, z Brown Bayley’s Steel Works Ltd. 

Oils.—Blacklock & Macarthur, Ltd.; Marks & Johnson, Ltd.; J. & D. 


Hamilton, Ltd.; J. Murray & Son, Ltd. 
Chilled Iron Brake Blocks.—Carron Co, 


Lancaster.—1.C. Two motor-'bus car bodies. Mr. Jas. 
Hardy, Lamcaster. £245 each. 


Sheffield. —City Council.—Accepted tenders for the 
Electricity Department :— 


J. W. Harrison, Ltd.—Cast-iron pipes. f 

A. Reyrolle & Co., Ltd.—Further 30 panels of extra H.T. sub-station switch 
gear. 

Foster Bros., Ltd.—Pipework. 

Edward Bennis & Co., Ltd.—Suction ash plant. 

R. White & Sons.—Lifts and rails. 


Swansea.—Corporation. Six tenders were opened for the 
supply of the 5,000-Kw. turbine plant necessary for extensions in 
the borough, and that of the British-Thomson Houston Co., Ltd., 
was accepted, at £25,516. Cables and other accessories will have 
to be obtained, and application is to be made to the L.G.B. for 
sanction to raise a loan of £42,000 for the purpose. 


Wolverhampton.—Corporation Electricity Committee. 
Accepted tenders :— 


British Thomson-Houston Co., Ltd.—Spare parts for telpher plant, £133. 

Stirling Boiler Co.—Duplicate stoker, driving shaft and reduction gear, £9. 

G. & J. Weir. Ltd.—Two turbine-driven boiler feed pumps, £480 each ; spare 
parts for present pumping set, £46; two special Hydrokineter nozzle 
heaters, £44; two non-return valves for Weir pumps, £96. 

Reyrolle & Co., Ltd.—Spare oil switch, £82. 


FORTHCOMING EVENTS. 


institution of Mechanical Engineers.—Friday, December 14th. At 6 p.m. 
At the Institution of Civil Engineers, Great George Street, S.W. Paper 
on “The Use of Soap Films in Solving Torsion Problems,” by Mr. A. A. 
Griffith and Mr. G. 1, Taylor. 


Electro-Harmonic Society.—Friday, December Mth. At 8 p.m. 
Holborn Restaurant (Venetian Chamber). Smoking Concert. 


Greenock Electrical Society.—Saturday, December 15th. Visit to Glasgow 
Central Station. 
Thursday, December 20th. At 7.45 p.m. At 22, West Stewart Strvet 
Discussion on ‘‘ Fuses and Circuit Breakers,” opened by Messrs. Mc Dougal! 
and Toppin. 


Association of Mining Electrical Engineers (West of Scotland Branch).— 
Saturday, December 15th. At3p.m. Visitto Messrs. Mavor and Coulseu’'s 
Works, Glasgow. Concert at Trades House Restaurant, 89, Glassford Street. 


Society of Engineers.— Monday, December 17th. At5 p.m. At the rooms of 
the Goolortcal Society, Burlington House, Piccadilly, W. Lecture by 
Mr. Chalmers Kearney on "High-speed Railways after the War.” 


Junior Institution of Engineers.—Friday, December lth. At@p.m. Ar 39, 
Victoria Street, S.W. Paper on “ Rotary Engine and Rotary Pump," by 
Dr. W. E. Lilly. 

Saturday, December 15th. At 9.45 p.m. 
Works, Neasden. 

Monday, December 17th. At 7.80 p.m. At 89, Victoria Street, S.W. 
Paper on “ Engineering in the Brewing Industry,” by Mr. C. R. Turner 
Adjourned annual meeting. 


Royal Society of Arts.— Monday, December 17th. At4.30p.m. At Joha 
Street, Adelphi, W.C. Cantor Lecture on ‘Progress in the Metallargy of 
Copper" (Lecture III), by Prof. H. C. H. Carpenter. 

Wednesday, December 19th. At 4.30 p.m. Paperon '* The Cold Storage 
Industry,’’ by Prof. J. Wemyss Anderson. 


Illuminating Engineering Society.— Tuesday, December 18th. At5 p.m. At 
the Royal Society of Arts, 18, John Street, Adelphi, W.C. Presidential 
uddress by Mr. A. P. Trotter. 


Institution of Civil Engineers.—Tuesday, December 18th. At 5.30 p.m. At 
Great George Street, S.W. Paper on “ The Buenos Aires Western Railway 
Tunnels under the City of Baenos Aires,” by Mr. W. L. L. Brown. 


Institution of Electrical Engineers.—(Newcastle Local Section). — 
PR OE 18th. At 7 p.m, At the Miniug Institute. Presi- 
dential address, 


(Yorkshire Local Section).—Tuesday, December 18th. At 7 p.m. 
At the Philosophical Hall, Leeds. Pa on ‘Electrical Cooking as 
Applied to Large Kitchens,” by Mr, W. A. Gillott. 


Liverpool Engineering Society.— Wednesday, December 198th. At8&p.m. At 
the Royal Institution, Colquitt Street. Paper on * The Need for ResesrelL 
Work on the Propulsion of Full-sized Ships,” by Mr. A. T. Wall. 


Belfast Association of Engineers.—Thursday, December 90th. At 7.45 p.m. 
a ee Municipal Technical Institute, Paper on "' Electro-metallurgy,’’ by 
r. » . Ss yn. 


At the 


Visit to the Britannia Pencil! 
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NOTES. 


£300 Wanted at Once.—An effort is being made to 
bring up the invested funds of the Electrical Trades’ Benevolent 
Institution to £10,000 before the close of the year. The following 
is a copy of a letter issued by the Secretary (Mr. F. B. O. Hawes) to 
certain members of the industry. As will be observed, £300 is the 
sum required, and we earnestly hope that it will be forthcoming. 
The trade has not been worried by this Institution very much of 


late. owing to the war; but its needs will be pressing when. 


hostilities come to an end, and we appeal for a Christmas response, 
so that the five-figure total may be reached. ‘The address of the 
Secretary is as given below, and he will gladly receive any help 
that readers have it in their heart and in their power to render. 
Thoroughly believing in this excellent organisation. we strongly 
recommend it to the sympathy of all. We shall be pleased to pass 
on to Mr. Hawes any donations or promises that may be sent to us 
here by letter, by ‘phone, or by telegraph :— 

“ Dear Sir,—-At the last annual veneral meeting of this 
Institution Mr. Campbell Swinton contributed a gift of £100 in 
the hope that by a few others following his example, the funds 
might this year reach a figure exceeding £10,000. With this object 
also Sir David Salomons has increased his liberal regular contribution 
by a further gift of £20. 

“The present invested funds are far too small to meet the calls 
for pensions and temporary assistance which will doubtless be made 
soon after the War. 

“ My Committee are very anxious that the £300 required should 
ne obtained before the end of the year. May I ask for your 
wsistance ?—Yours faithfully, 

“ F. B. O. HAWES, Secretary. 


“ 18-21, Park Mansions, Vauxhall Park, 
"South Lambeth Road. London. S.W. 
* December 12th, 1917.” i 


Mischievous Sport.—At the Wakefield local Court, last 


veek, three youths were fined £1, and 5s. costs. for throwing 
tones at an electric arc lamp. The police said that during the 
vast six weeks £9 4a. lld. worth of damage had been done to 
lectric lamps in a certain neighbourhood, in addition to damage 
o gas lamps. 


Volunteer Notes.—CountTy oF LoNDoN VOLUNTEER 
INGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street, 


)xford Street, W. 1. 


Orders for the week, by Lieut.-Colonel C.B. Clay, Y.D., commanding :— 
Officer for the Week.—Second Lieut. F. Gaywood. ‘ 
Drilla,—Week ending Friday, December 21st, 1917:— 

Monday.—No. 3 Company, Left Half. Recruits, signalling, 6.30, 

‘Tuesday.— Physical drill and bayonet training, 7.30. 

Wednesday. - No. 1 Company, 6.30. 

Thursday.—No. 2 Company, 6; signalling, ambulance, 6.30. 

Friday.—No.3 Company, Right Half. Recruits, 6.30. 

Musketry.— Belvedere Road, Tuesday, Wednesday, and Thursday, 5.30 to 7. 
Note,—Christinas Holidays: Headquarters and the Range will be closed from 

a» 22nd to the th, both inclusive. 

The Medical Officer will attend for examination of recruits, &c., on 

‘hursday, at 6.30. ` 
Unless otherwise indicated, all drills will take place at Headquarters. 


(By order) MacLEoD YrARsLEY, Capt. and Adjutant. 


Decimal Coinage.—In an excellent little pamphlet just 
sued by the Decimal Association, after recording the consensus of 
pinion on the part of the Institute of Bankers, the Association of 
hambers of Commerce of the United Kingdom, and the Decimal 
ssociation in favour of the adoption of the pound sterling as our 
ionetary unit. divided into 1,000 mils, the Association gives the 
lowing reasons why the present i3 an opportune time for making 
1e change m= ' 

1. Relief to the poorer classes would be afforded by the substi- 
ition for our present ` penny `” coinage of the more finely graded 
mil” coinage. which would inevitably result in a closer relation 
‘tween the cost and the price of food and other daily necessaries 
su¢ht in small quantities. 
2. Under the new system all prices and charges now expressed 
pence would be quoted in mils, and the present period of 
ictuating values is obviously a most opportune time for 
aking the small adjustments incidental to this change of 
actice. 
3. Millions of our people are now obtaining practical first-hand 
perience in the use of coinage arranged on a decimal basis, this 
ing the basis already adopted by all our Allies. 
4. The withdrawal from circulation of the crown, half-crown, 
d threepenny piece would afford some relief at this time of 
normal shortage of silver. 
5. The present close co-operation between the Government and 
e owners of public and semi-public services gives a favourable 
portunity for the speedy adjustment of such tolls, fares, &c., as 
2 now fixed by Statute. 


Belfast Arbitration.— At a meeting of the Belfast Tram- 
ıys and Electricity Committee, last week, a letter was read from 
2 Electrical Trades Union on the subject of the application of an 
ard of Mr. Doughty, K.C., in the matter of an arbitration 
-ween the Union and the National Federated -Electrical Associa- 
n, representing the Belfast employers and contractors. and a 
nimnunication from the Electrical Contractors’ Association having 
on read to the effect that the award had been complied with in 
far as their members were concerned, the advance was ordered to 
paid, pursuant to the Council's Standing Orders. A further 
ter was read from the Electrical Trades Union on the subject of 
: application of the 124 per cent. bonus award, and the con- 
eration thereof was held over for further information. A 


on the subject. 


letter was also read from the district secretary of the Amalgamated 
Society of Engineers, transmitting copy of an award of the Com- 
mittee on Production in relation to their recent application, and 
the consideration of it was held over pending a further com- 
munication being received from the Belfast Employers’ Association 
The Committee had under consideration the 
question of the provision of additional plant at the electricity 
station, and ordered a communication to be addressed to Sir Johu 
Snell on the subject. 


Water Heating by Electricity —On November 2nd, Mr. 
W. J.’Wilson gavea lecturette on “ Electric Water Heating,” before 
the Junior Institution of Engineers. He pointed out the obvious 
advantages of using electricity for heating and cooking in respect 
of cleanliness and reduction of work. The heating of water on a 
larre scale, say, for baths, has, however, some drawbacks, and there 
are some problems to be solved before the best results can be obtained. 
One of the main drawbacks—not inherent in the apparatus itself— 
is the price of electricity. At lighting rates water heating in bulk 
is not a commercial proposition. 

Electric heating systems may beclassitied as follows :—(1) Thermal 
storage: (2) geyser ; (3) separate hot water tanks: (4) circulating 
systems with storage tanks. In these the design is influenced by the 
desirability of running the apparatus constantly in order that 
advantage may be taken of the cheaper electricity rates which are 
available for sustained and steady loads. . 

The Therol heater (Class 1) is designed to run 24 hours per day, 
i.e., it has a 100 per cent. load factor. A heater taking 200 watts 
delivers 20 to 30 gallons of water at 110° F. per day, or 9 gallons at 
boiling point. ; 

The Losles heater (Class 1) is controlled by a thermostat, so as to 
maintain the water at any desired temperature from boiling point 
downwards. The 10-gallon size can give 2U gallons per day at 
200° F., and is rated at 500 watts. 

The Ferranti heater (Class 1) is generally arranged to take 350 
watts, and is capable of raising 38 gallons through 60° F. in 24 
hours. By means of an arrangement of slow circulation of watér 
it is possible to obtain boiling water from this heater in one hour. 

The first class of heater is useful only where the demand for 
water is more or less continuous, but not for such work as baths, for 
example. It cannot deal with this type of service unless excessive 
storage is provided, with its inevitable high heat losses. It has no 
emergency valve, and a very small leak may seriously affect its 
efficiency. 

The electric geyser (Class 2) is the quickest heater, but its loading 
has to be heavy, and switchgear becomes a serious item. For 
example, with water flowing at a rate of 5 gallons per minute, 
40 KW. would be required to raise the temperature through 54° F. 
For ordinary lavatory use a geyser to supply hot water requires 
from 5 to 8 Kw. 

For a succession of baths it is best to provide a separate hot- 
water tank (Class 3). A standard pattern in use contains 15 
gallons, and is provided with an immersion heater taking about 
10 kw. In this the 15 gallons can be raised through 90° F. in 20 
minutes. and, allowing 20 minutes per bath. the bath can be kept 
in constant commission.’ The consumption of energy for three 
baths is thus 10 units. 

A thermostatic control can be fitted to this pe of heater, and 
this, assisted by a clock-switch and electric bell, can work 
wonders in a lazy bachelor’s flat. 

The fourth class of heater is inefticient, although giving no 
trouble in working. Large heat losses are inevitable in any 
circulating water system. With bare pipes and water at 130° F. 
the loss may be. say. 34 watts persq. ft. In 24 hours 250 ft.’of I in. 
pipe would lose 72 units. Efficient lagging may reduce this loss by 
60 per cent. or 70 per cent. 

Electric apparatus bzing so clean. convenient and reliable. quite 
a profitable load of respectable dimensions may be obtained by a ' 
supply station, provided that energy is supplied at a reasonable price. 


Birmingham Corporation Electrical Employes.—The 
Birmingham Corporation Electricity Committee and representatives 
of the Electrical Trades Union are holding a meeting to consider 
demands made by the Union on behalf of the electrical workers 
that they shall participate in the awards applicable to the Union 
and not in the usual municipal advances. It is stated that the 
demand was lodged in November by the Birmingham district secre- 
tary of the E.T.U. on behalf of youths and men who were formerly 
members of the Gas, Municipal, and General Workers’ Society and 
have been admitted to the E.T.U. The secretary (Mr. Beardmore) 
also applied for 25 per cent. proportionate extra salary for all 
periods of night shift work. for shift engineers, for switchboard 
attendants, and for assistant switchboard attendants employed at 


‘the generating stations ; and for time and a quarter for night 


shift for attendants and assistants at sub-stations. 

” This is equivalent to a demand for the recognition of all these 
men as engineers, and if conceded would have entitled them to 
participate in all the awards made to skilled workers by the Com- 
mittee on Production instead of waiting for concessions made to 
the general body of municipal workers. 

“On December 3rd, however, a letter was received by Mr. Beard- 
more from the Department, declining to recoynise the claims of 
these men apart from the general labourers of the Corporation, 
and when this letter was presented to a meeting of the Birming- 
ham Station Engineers’ Branch of the Union, of which all the 
men affected are members, it was decided to instruct the general 
secretary to adopt all possible methods to secure their demands. 

“ Mr. Beardmore. thereupon, forwarded notice of the intention 
of the men to cease work if their demands are not conceded by the 
l4th inst."—Birmingham Gazette, 
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Legal.—ELecTrRIcAL INSTALLATIONS, LTD., 2. EDE AND 
TowssENnD, Lrp.—In the Lord Mayor's Court. on Dezember 10th, 
before Assistant Judge Jackson, sitting without a jury, this case 
was heard and disposed of. The pleintiffs, electrical engineers of 
Martin's Lane. E.C., sued the defendants, printers, of Tabernacle 
Street, for £25, balance of account for work done and material 
supplied in connection with an electrical installation at the defen- 
dants premises. The defendants early in the present year were 
moving from premises in Southwark Bridge Road to Tabernacle 
Street, and the plaintiffs were asked to adapt an electric installa- 
tion at the latter premises, to bring it up to date, and make it 
suitable for their (defendants’) requirements. This the plaintiffs 
did, at a cost of £55. The defendants had paid £30 on account, 
leaving the balance sued for due. The defendants counter-claimed 
for a sum of £4, alleging that that sum was paid to the plaintiffs 
for work done, which they had not carried out. Walter James 
Hayward, assistant engineer to the plaintiffs, said he supervised 
the work carried out by his firm on the defendants’ premises. He 
had discussed the matter of adapting the installation on the 
premises as much as possible, with Mr. Tomlin. of the defendant 
firm, and had pointed out that it would be preferable to put into 
the premises an entirely new installation. An experienced mechanic 
was put on the job. which took about ten weeks to complete. 
Edward William Clifton. electrical fitter, who carried out the work 
for the plaintiffs, said that during the time he did the work there 
was no complaint that he was wasting time. He found that the 
Installation he had to work upon was done by amateurs trom time 
to time, and a great many of them. He had never seen such 
wiring before. and the whole of the lighting was on one circuit. 
He had made four new circuits, and bunched what remained on 
three other circuits. The job was made up to date as far as it was 
possible. Alfred Tucker, manager of the plaintiffs’ maintenance 
jobbing department, said £8 Gs. was the net cost of materials used 
by them on the defendants’ work and £30 2s. 3d. paid for labour ; 
33) per cent. was added to cover establishment charges. The 
charge for labour seemed a little out. but upon inquiry he found 
there had been a good deal of “testing labour,” which would not 
have been required in putting up an entirely new installation. 
When the account was sent in to the defendants they com- 
plained that it was exceedingly vague, and that the only thing 
definite was that it was for £55 0s. 6d. They asked for details, 
which were given. For the defence, Mr. William Ede, managing 
director of the defendant company, said that the plaintiffs held an 
electrical maintenance contract from them while in their old 
premises in Southwark Bridve Road. When moving to Tabernacle 
Street they desired the existing electric installation in the portion 
of the premises they were occupying to be adapted to their use. 
He saw a representative from the plaintiffs, who he thought was 
a traveller, and got an idea as to the cost of the work. When the 
plaintiffs account came in, however, he thought the charges made 
by them were excessive. and payment was refused. Mr. Kirk, elec- 
trical engineer, and Mr. George Edward Vigor, partner in the firm 
of G. H. Boyd, builders and decorators, were called to speak as to 
the overcharges in the plaintiffs’ account. The Assistant Judge, 
after hearing the evidence, vave judgment for the plaintiffs on 
their claim for £20 6s. 9d., and on the counter-claim, with costs. 


L.C.C. and Vehicle Charging.—The General Purposes 
Committee has had under consideration a communication from the 
Commissioner of Police with regard to street fittings for supplying 
fuel, energy, \c., to motor vehicles. and has referred the matter to 
a number of other Committees, which have reported against the 
proposals. As this matter is of great future importance to electric 
vehicle users. the objections which we reprint below will be 
studied with interest, and no doubt assessed at their true worth :— 

1. Motor vehicles waiting at supply points along tramway routes 
> would compel slow-moving traffic to move on to the tramway 
tracks, thus causing obstruction to fast traffic and greatly increas- 
ing risk of accident. 

2. The standing of motor vehicles. especially in the case of large 
vans, pantechnicons, &e., would obscure the view of pedestrians 
crossing the road. and would be a fruittul cause of accidents. 

3. Any supply points situated near tramway stopping paces 
would obstruct and cause danger to pedestrians entering or leaving 
the tramcars. 

4. The width of footway in many thorouchfares is already so 
narrow that pedestrians overflow into the carriageway, and the 
adoption of the proposed scheme would increase the danger arising 
on this account. 

5. The main thoroughfares of London are of such dimensions 
that supply depéts would cause obstruction. 


Exit Gas Heating.—Dr. Waldo, Coroner for the City. 


and Southwark, advises those who preside over courts of justice, 
and who suffer from malaise, to have samples taken of the air, and 
to look to the heating arrangements. Pointing out that the tem- 
perature in his two Courts recently could only be raised to 48° and 
52° respectively, he remarks :—* Nuch a temperature cannot be 
endured in comfort by people sitting still. A temperature of 66° 
is required by people of middle age or above it.” 

The L.C.C. chemist, Mr. Coste, analysed the air at the Southwark 
Court, and found that the yas radiators loaded the air with ten 
times the normal amount of carbon dioxide and gave off an irritant 
as, as well as aqueous vapour. 

Dr. Hartley (St. Bartholomew's) also reported the presence of 
carbon monoxide, a highly poisonous gas, * which,’ observed the 
Coroner, “gives rise to headache, lung irritation, and other 
symptoms.” 

The gas radiators have now been replaced by electric stoves.— 
Daily Chronicle, 


Books for British Prisoners of War.—We have received 
from Mr. A. T. Davies, chairman of the “British Prisoners of 
War Book Scheme (Educational), Victoria and Albert Museum. 
South Kensington, S.W. 7, a brochure giving a further account of 
the working of the scheme, the purpose of which is to provide 
“interesting and purposeful occupation to men for whom auch 
occupation is a matter of vital necessity,” to prevent their demora- 
lisation by the ennui of prison life. Books have been sent to over 
200 prison camps; books have been provided in 44 languages, ant 
dealing with some 115 subjects. In the nine months from January 
to September, 1917. 6,500 requests for books were received fron 
prisoners, and 7.500 parcels of books were dispatched, incladiu, 
some 43,700 educational books. The present rate of expenditure i3 
£250 per month, of which 3 is represented by purchases of buvks. 
and a standing stock of at least 12.000 volumes haa to be kept at 
South Kensington. Numerous letters testifying to the immens 
benefit derived by our captive brothers from these books are 
extracted in the brochure, and it is stated that £5.000 is needed at 
once—there are 500 camps not yet covered. Donations ar: 
earnestly requested : if these take the form of books. a list, givin: 
dates or editions. should first be sent. Great, assistance can also l- 
rendered by local effort, and those who wish to send books u 
friends in prison can use the scheme for the purpose. The follua 
ing are a few of the subjects on which books are asked for ` 
Management of Dynamos; Switchboards: Practice of Electr: 
Wiring (Munro); Switches and Switchgear; Electricity (Hobar: ) 
Practical Wiring (Metcalfe); Electricity (Kapp): Electric Lit 
and Cranes; Dynamos: Alternating Current: Electric Tramca 
Driving ; Electric Motors; Electric Fittings ; Small Dynamos a% 


. Motors. 


Electric-Light Switching.—SixtH BatcH Exsam.—. 
the advanced-yrade results had to be got out first. and as much wer 
remains to be done in completing the examination of the numervu 
intermediate and preliminary papers, the previous publication c 
the advanced-gfade passes has been thought advisable. especia!. 
as many of the examinee: have been waiting for some time. The- 
results are given below. The complete results will be publish- 
during January or February. 

ADVANCED GRADE.--The names are given in order of mer: 
Six book prizes and certificates :— 

H. C. WILKINSON, Wh.Sc., Stud. 1.E.E. (Portsmouth). 

F. W. Goodenough, Lance-Corporal R.E. (Isle of Wight). 

T. R. Priest (Birmingham). 

C. L. Drury (Derby). 

N. A. Jassawalla, L.M.E.. Bombay (Karachi, India). 

J. W. Rlatt (Manchester). 

H. C. Whitfield (Burslem). 

T. H. Ingle-Scott. I.E. Telegraphs (Karachi, India). 

The names in italics above and below denote the gaining of : 
advanced certificate for the second time, this fact debarrin: :' 
examinee from taking a prize. 

Certificates. -—- H. Grimshaw (Goldborne, Lanes.) T. C. Jfs. + 
(London. W.), A. V. Cattrell (Barrow-in- Furness), D. Cairns (HV: 
Royal Oak), T. J. Trewitt (South Shields). T. C. Long (Bris 
R. F. Galea (Malta). S. E. Reason (London, E.). T. Wheatley (\-- 
Lothian, Scotland), W. C. Larkman-Tayler (Croydon), W. Mad: ~ 
(Warrington). M. Yusif (Upper Sudan, Egypt), W. H. Grez: 
(Melbourne), F. Townsend (Cape Town). Twelve compet: 
failed. 

A new advanced-grade paper is just being published. and x: 
be had on request from Messra. A. P. Lundberg & S+ 
477—499, Liverpool Road, London, N. 7. 


Institution and Lecture Notes.—Royal Institutioa.- 
The following are amongst the lecture arrangements te: 
Easter :—Prof. J. A. Fleming, a course of six experimentally :.-: 
trated lectures, adapted to a juvenile auditory, on “Our Ux: 
Servants: Magnetism and Electricity, commencing Deceniber 7" 
Sir R. T. Glazebrook, two lectures. on “The National Phy- 
Laboratory.” Prof. Sir J J. Thomson, six lectures. on ~ Prob.- 
in Atomic Structure.” The’ Friday meetings will comines~ 
Jauuary 18th, when Prof. Sir James Dewar will deliver a dix.: 
on “ Studies on Liquid Films.” 

Institution of Electrical Engineers.—At the meeting of- 
NEWCASTLE LOCAL SECTION, to be held on Tuesday next. tr- 
will be a reception by the president of the Institution, Mr. ¢ — 
Wordingham, with the chairman of the Local Section, Mr. A. . 
Marshall. followed by an address by the president. A pood a:t: 
ance is specially hoped for. 


The Award of the Committee on Prodaction.— M:.: 
Faraday Proctor, hon. secretary of the I.M.E.A., has forwarder: 
the engineer members of the Association copies of correspor - 
which has passsd between him and the Committee on Prods» 
with regard to the date from which the award of 58. per we: 
to be paid. The Committee states that the advances granted i: 
the award of November 6th for the engineering and foundry +: 
are first payable on the pay-day for the first complete pay-w-: 
December. If, for instance, the pay-week commences on a fc: 
day, then the first complete pay-week in December commence 
the 6th, and the advances are payable for the week e:. 
December 12th. 


Fatality. At an inquest into the death of G. MIr. 


. 72, which followed injuries received in the electrical power st; 


Laganbank Road, Belfast, the jury returned as their verdix: 
deceased died from fracture of the cervical column caused s 
accidental falling of a boiler plate; the accident was causad . 
defective bolt, the property of the Corporation. 
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New Methods of Electrical Treatment, —The medical 
` correspondent of the Daily Mail states that “the best equipped 
electrical workshop in Europe for repairing injured soldiers” was 
the description an R.A.M.C. colonel recently applied to the Rad- 
cliffe Infirmary at Oxford. 

An electrical apparatus which totally numbs the severest nerve 
pains, while, at the same time, gradually bringing about a per- 
manent cure, a machine which will cure acute “water on the 
knee” in one 20-minute “exposure,” and another which charges 
the patient up like a storage battery, are a few of the wonders 
' shown to the correspondent. 

A young soldier suffering from ceaseless pain in one hand, caused 
by an obscure injury to a nerve, was treated by an ordinary-looking 
electric battery from which two wires led. one being held in the 
injured hand and the other attached to a metal plate at the back 
of the neck. The current stops the pain in the hand, the 
periods of freedom increasing after each treatment. 

For the removal of wasting growths a patient is connected with 
a special type of battery. When he is “ fully charged ` the operator 
brings a needle-pointed metal instrument almost into touch with 
the tissue to be removed. A flame of electricity jumps from the 
patient to the instrument. and the growth is instantaneously 
destroyed. Through the free passage afforded to heat rays, the 
germ in the growth is literally `“ cooked ” by the electric discharge 
being concentrated on so small an area, thus producing a high 
current density. The effect can be seen during an operation as a 
grey coagulation or destruction of the tissue. 

The problem of how to exercise electricity on paralysed muscles 
without unduly stimulating the healthy ones has been solved by 
means of & newly perfected system of condensers. which causes the 
injured muscles slowly to contract and relax, while the healthy 
ones remain quiescent. 


Rathenau and an Enduring Peace.—In our issue of 
January 26th, 1917, we quoted an article by Dr. Walther Rathenau, 
of the A.E.G., on preparations, "in the economic sense.’ which 
must be made for “ the next war.” ‘‘ When the next war comes it must 
not be a year too soon.” The well-known electrical magnate has 
just been addressing the annual meeting of the A.E.G., in Berlin, 
and what he now seems to desire is an “enduring peace.” A 
Reuter telegram from Amsterdam. published in the Zimes, quotes 
the following from his speech :— 

“The war has entered the state of liquidation. The climax is 
past. The British thought that the war could be regarded as only 


a sum in arithmetic, and that in a given period an entirely isolated - 


country must have exhausted its war supplies and be forced to give 
up the war, but no material exhaustion is to be feared in Germany. 
Human and moral factors, resolution, organising will and self- 
confidence, are stronger factors than mechanical powers. Lord 
Lansdowne's letter displays the reawakening of a spirit of soher- 
ness and moderation. Our foreign affairs are in strong handa, 
which we trust, and I hope that the political liquidation will be 
ended so that an enduring peace may be assured.” 


_ The Non-Ferrous Metal Industry Bill.—The House of 
Commons, on Tuesday, resumed the disoussion of this Bill. 
Several speeches were delivered criticisiny the measure. Its 
supporters held that it was essential to prevent foreign merchants 
from getting control of the metal merchants of this country, and 
that we were only protecting our own interests when we took 
steps to deprive Germany of the power of control. One speaker 
said that the discussion raised the question whether or not we 
meant to retain control over our essential key industries. Mr. 
Runciman criticised the Bill on various grounds, and wanted it, 
after second reading, to be referred to a Select Committee. Mr. 
Bonar Law ultimately replied at length.. He said that if we were 
to attempt to eliminate German influence from the essential 
industries, we must have safeguards of the kind proposed, and 
some Government Department must take the matter in hand. The 
Bill was based on one of the Paris Conference resolutions, which 
were all drafted by Mr. Runciman. Mr. Bonar. Law showed how 
the Germans had exercised their power. Our enemies must be 
let to know that we should not hesitate to use our powers to get 
rid of German penetration in this matter. The main question at 
the end of the war would be the supply of raw materials. They 
would be scarce ih every industry. The longer the war lasted, the 
less there would be to go round, and as the Allies would help 
themselves first, the less there would be for Germany of essential 
commodities. In order to have independence at home, they must 
get rid of German control. After further discussion, the amend- 
ment moved by Sir F. Banbury rejecting the Bill was lost by a 
majority of 103 votes. The Bill was then read a second time, and 
by a majority of 76 was referred to a Committee of the whole 


House. 


Christmas Fire Warning.—The British Fire Prevention 
Committee has issued a special warning in connection with 
Christmas entertainments in hospitals, camps, private assemblies, 
kc. The danger of ignition of dry evergreens, Christmas trees, 
paper lanterns, cotton wool, celluloid, Xc., is pointed out, and the 
public are warned not to make the slichtest change in electric 
wiring without consulting a competent electrician or an electrical 
inspector. Buckets of water should always be available, and stout 
bignkets are useful for smotheriug incipient fires. 

_ Copies of the ‘‘ Warning" (No. 22a) are obtainable gratuitously 
from the Committee at 8,Waterloo Place, Pall Mall. London, S.W. 1, 


upon .written application, with the necessary return postage 
enclosed. 


. 
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Copper from America.—Professor H. C. H. Carpenter, of 
the Imperial College of Science, speaking at the Society of Arts, on 
Monday, said the demand for copper during the war had been 
enormous. It was impossible to estimate the aid given to the 
Allies by the copper manufactures of the United States, for so far 
no substitute for the metal at an equivalent price had been found. 
It was calculated that last year the United States produced 
860,000 tons of copper, compared with 592,600 tons in 1912.— 
Morning Past. 


Budapest without Light.—A Reuter dispatch from 
Zurich says that the whole of Budapest has been entirely without 
gas since last Friday evening, when the supply was suddenly cut 
off, and the whole city plunged in total darkness, as the electric 
street lirhting was suspended two years azo. The gasworks 
stoppage was due to the use of inferior Prussian coal, which 
choked the retorts. i 


Appointments Vacant.—(Charge engineer for the Paisley 
Corporation Electricity Department ; costs and stores clerk for 
Worcester Corporation Electricity Works: charge engineer 
(£110 +) for the York Corporation Electricity Department : 
station superintendent for the Stalybridge Joint Tramways and 
Electricity Board ; commercial secretary (£300) for the Borough 
of Wolverhampton Electricity Department ; junior shift engineer 
(52s.) for the Borough of Stockport Electricity Department : power 
superintendent (£200) for the City of Birmingham Gas Depart- 
ment; assistant engineer for the Bootle Corporation Electricity 
Works. See our advertisement pages to-day. 


Steam Turbine Accidents in the United States.—A 
recent issue of Power contains some interesting statistics relating 
to the more serious accidents which have occurred to turbo-electric 
plants in the United States, apparently during the past eight ygars 
or more. i 

This is a subject on which both users and manufacturers are 
naturally disinclined to invite publicity, although much valhable 
information on the causes of accidents is obtainable from the 
records of failures and breakdowns of machinery. 

Of the accidents cited by our contemporary, 19 were stated to be 
due to “explosion”; of these, two were definitely attributed to 
excessive steam pressure; three others to * over-speed `; while a 
fourth—in which a rotor burst—could be credited to the same 
cause, and it would be interesting to know what proportion of the 
remaining unspecified cases of “ explosion" were due to over- 
speed, which fiyures as the cause of two further accidents not 
classified as ‘explosions,’ though evidently having serious con- 
sequences. 

Seven cases of blade stripping are mentioned, due to shaft 
deflection, the presence of foreign substances in the machine, &c., 
the results being much less serious than in the accidents previously 
mentioned. 

In addition to the above, 11 miscellaneous accidents are recorded. 
including three of turbine sets destroyed by unspecified causes ; 
two due to pieces of rotor breaking off and jamming ; one due to 
oil failure at a step bearing : another to generator case distortion ; 
another in which the shaft was thrown out of its bearings, and 
two unspecified accidents. 

In a great many cases the turbine or generator, or both, were 
completely wrecked. 

All the cases except one relate to American plants. the exception 
being at Trieste. The most serious cases of loss specified were at 
Baltimore, where two large turbines owned by a railway company 
exploded, causing $260,000 loss, while a third vertical turbine in 
the same city, belonging to a light and power company, also 
exploded (due apparently to the failure of a relief valve), causing 
$175,000 loss : at Los Angeles (Cal.), three turbines wrecked by one 
explosion resulted in an estimated loss of $250,000. 

Although the list is a lengthy one, and not complete, it covers a 
number of years ; it was apparently supplied to our contemporary 
with a view to refuting a statement by a correspondent that 
turbine explosions due to over-speed or over-pressure in the lower 
stages had been few and far between. 


The Use of Inland Waterways.—The County Purposes 
Committee of the Common Council of the City of London has con- 
sidered the recent§letter of the Canal Control Committee, urging 
manufacturers and traders to increase their use of our inland 
waterways, and has expressed its cordial approval of the proposal, 
adding the opinion that it will be to the great advantage of the 
trading, community if the inland waterways are unified and 
improved with a view to their extended user. The latter object, 
can best be attained by the construction of a central authority, 
with Parliamentary powers, to take over and develop the existing 
system of inland waterways on the lines of the Port of London 
Authority Act, 1908, with such modifications as are considered 
necessary to meet the circumstances. The Committee further 
recommends that the Government be urged to give effect to the 
recommendations of the Royal Commission appointed in 1906 to 
inquire into and report upon the Canals and Inland Navigations of 
the United Kingdom. 


The A.S.E.—The funds of the Amalgamated Society of 
Engineers have increased this year to over two million pounds. 
The membership is 270,000. 

A private delegates’ meeting of the Society was held on Tuesday, 
to consider a suggested amendment of the constitution to enable 
fusion with other Unions desirous of affiliation, thus facilitating 
joint action in matters of common interest.— Ti mes. 


Inquiries —Makers of traction armature coils are 
asked for. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway ofhcials, ta keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—The employes of 
the Leigh Corporation electricity works presented Mr. A. T. 
SMITH, the borough electrical engineer, with a gold wristlet 
watch as a token of their regard and esteem, on his appoint- 
ment to the British Dyes, Ltd., Hudderstield. 


Darwen Town Council has decided to release its tramways 


manager, Mr. F. J. S. Hoskens, to enable him to accept an 
appolntinent as assistant dilution ofticer under the Ministry 
of Munitions at Manchester. He will retain his position as 
manager, diving attention to the department in the evenings, 
without sal: iry. The arrangement is an experimental one, and 
is for a period of three months. 

Leigh (Lanes.) Electricity Cominittee, from 111 applicants, 
has appointed Mr. J. B. HruDpsox, deputy electrical engineer 
of Bootle, as electrical engineer of Leigh, at £300 a year. 

Aberdeen Council has advanced the salaries of Mr. R. 
JIUNTER, station engineer, and Mr. A. H. M'Kay, 
superintendent, from £250 to £250 as from November lst, 
with a further increase of £20 next year. 

The South Shields Electricity Committee recommends ad- 
vancing the salary of the electrical engineer by £50 per 
annum. 

The salary of Mr. C. W. Cookson, accountant and collector 
to the Walsall electric supply department, has been Increased 
from £158 to £214 per annum. 

The following increases of salary have been approved by 
the Establishment Cominittee of Sheffield City Council in 
connection with the new power house :—J. R. Williams, 
assistant station superintendent, Kelham Island, to be resi- 
dent constructional engineer at a salary of £275 (including 
£25 increase); S. Newton, shift engineer, Kelham Island, to 
be assistant station superintendent at a salary of £225 (includ- 
ing £25 increase), rising to £250 in 12 months; E. Atkinson, 
shift engineer, Neepsend, to be assistant station superinten 
dent at a salary of £250 (including £50 increase). 

The Erith U.D.C. has advanced the salary of Mr. J. C. 
WILLIAMS, the electrical engineer and tramway manager. 

The Birmingham Electric Supply Committee has reduced 
the number of applications for the position of secretary to 
the department, in place of Mr. Howard Foulds, to three. A 
recommendation will shortly be made to the City Council. 

The Worcester City Council has approved the following ad- 
vances, on the recommendation of the Electricity Commit- 
tee :-—Charge engineer, from £141 per annum to £3 per week, 
and 5s. war bonus; another charge engineer from £133 18s. 
to £2 lbs. per week, and ds. war bonus; chief assistant and 
mains superintendent, from £225 to £250 per annum; station 
superintendent, from £205 to £280 per annum. 

The Burton-on-Trent Electricity Committee has decided that 
the remuneration of the charge engineers be increased frorn 
£150 16s. to £165 per annum, and that of Mr. C. J. Mel- 
bourne be increased from £217 to £240 per annum. 

Mr. W. S. Vignoies, Grimsby borough electrical engineer, 
has been gazetted Licutenant-Colonel. Mr. Vignoles, who was 
attached to the local Volunteers, offered his services at the 
outbreak of war, and went out to France in 1916. 

Sergeant Nurratt, who was a member of the Grimsby Cor- 
poration electricity staff, has beew awarded the Miltary Medal. 

The Tunbridge Wells Corporation has decided toxraise the 
salary of Mr. G. A. Pownatn, the chief assistant engineer, by 
£3) — £20 now, and two yearly increntents of £15. 


General.—Congratulations and good wishes to Captain 
Henry M. Lear, D.S.O., R.M.A.. formerly of the Jondon 
Electrical Engineers, on the oecasion of his marriage to Miss 
A. M. E. Cust, which took place at Chelsea on Tuesday last. 

Swansea Corporation Electme Lighting Committee has 
unantiously re-elected Mr. ALEX. SixciatR Chairman for the 
ensuing vear, and Ald. Geo. Cowie Vice-Chairman. 

Mr. B. T. SHanuprers, on leaving the Sterling Telephone Co., 
Ltd., Dagenham (Essex), has been presented by the staff and 
employés with a suit case, and a wristlet watch for his wife. 

On the occasion of his marriage to Miss Gertrude Willats 
Smith, daughter of Mr. J. A. Smith, of Holmwood, Great 
Baddow (Essex), Mr. ALFRED EDDINGTON. A.M.I.B.E., assis- 
tant manager to the Mareoni Co.. Ltd.. Chelmsford, has been 
presented by the Chelmsford and London staffs with a silver 
tea and coffee service, with travs. 

A commission in the Egyptian Labour Corps has been given 
to Mr. ALBERT ARTHUR PRESTON, district superintendent of 
the electrical department of the Soudan Government Railway 
at Port Said, and formerly of the North Staffs. Railway elec- 
trical department at Stoke-on-Trent. 

Mr. J. E. Dorson, London office manager for Messrs. Bruce 
Peebles & Co.. Ltd., of Edinburgh, was married on December 
ith, at Westburv-on-Tryvm Parish Church, to Vera Maud, 
only daughter of Mr. and Mrs. Willie James, of Glentborn, 
Westburn-on-Trvin, Bristol. A few days previously Mr. Dob- 
son was presented with a clock as a souvenir of the occasion 
vom his friends in the firm. 


mains ` 


Roll of Honour.—The Military Medal has been awarded to 
Corporal J. A. Bartow, Machine Gun Corps, an employé in 
the public lighting cepartment of Stepney Municipal elec- 
trical undertaking, for conspicuous bravery and devotion ts 
duty whilst acting as a runner during recent operations at 
Passchendaele. 

Gunner A. W. Cass, R.G.A., was killed in action on Oth 
ult. He was a representative ‘of the B.I. & Helsby Cables, 
Ltd., Newcastle Branch. 

Private G. W. 
missing, was employed at the Blackburn Corporation elec- 
tricity works. 

Private G. Hart, of the Argyll and Sutherland Highlander., 
who has died from wounds, aged 26, was employed by Meas». 
Dick, Kerr & Co., Ltd., Preston. 

Signaller W. WATERMAN, West Yorks. Regiment, who hs- 
died of wounds, was an electrician with his father at Hyu- 
Park Road, Leeds. 

Second-Lieutenant G. WoLsTENHOLME, R.F.C.. is in hbospita' 
suffering from a nervous breakdown following a fight in the 
air. He was employed as an electrical engineer witb the 
Rochdale Electric Co., Shawclough, Rochdale. 

Private T. WALKER, of the Lancashire Fusiliers, killed in 
action, was employed by Messrs. W. T. Glover & Co., Ltd., 
Trafford Park. 

Licutenant ALEX. LAInG, R.E., aged 25, whose deafh is re- 
ported, was employed at the Wigan Corporation electricity 
works, and later in the Blackburn Corporation eleetricits 
department. 

Private R. H. Situ, A.S.C. (Motor Transport). kiled i 
action, served his apprenticeship at Canterbury with Mr. E. 
J. Philpot, electrical engineer. 

Private J. W. Morris, Royal West Kent Regiment. Kille | 
In action, was at the outbreak of war engaged in Brazil wit) 
the Western Telegraph Co. He returned bome to join uy 
in June, 1915. 

Corporal W. J. RvUssett, who was with Messrs. Siemen- 
Bros.. of Woolwich, has died of wounds received in action. 

Private B. Parr, N. Staffs. Regiment, reported killed after 
being missing, was on tbe staff of Messrs. Taylor & Tunm- 
cliffe, Hanley. 

Driver C. W. GARDINER, who has died of wounds, and wh: 
recently won the Miltary Medal for gallantry, was an elec. 
trical engineer, formerly ‘with Messrs. C. Lee & Sons, Bath. 
and Messrs. Street, of Bournemouth. 

Lieutenant R. C. Nupps, R.B., who has died of wound. 
enlisted at the outbreak of war from the staff of the Britt. 
Westinghouse Co., Ltd., Manchester. 

Private G. H. PAYTON, who was on the staff of the Midlar ù 
Electric Corporation, Ltd., has fallen in action. 

Captain ALDER Lewis TRIBE, King’s African Rifles, yvounce: 
son of the late Mr. Alfred Tribe, F.R.S., has been killed in 


action. 

Captain A. M. Macponatp, M.C., Seaforth Highlander. 
who has been killed, was completing a course of eleetne:' 
engineering at Aberdeen when war broke out, and he enlisted 

Private F. DtrMan, an electrical engineer, formerly «if 
Glasgow, has been killed In action. 

Captain Norman Tayor (30), R.E, who has been mer- 
tioned in dispatches, was engaged with his father in the firs: 
of Messrs. F. W. Taylor & Co., electricians, Albion Works. 
Milnsbridge. 

Mr. J. A. Robertson, borough electrical engineer of Salfer¢ 
has received information from the War Office that his sen. 
Second-Lieutenant C. A. ROBERTSON. of the Sth Manchest’ 
Regiment, Is missing. Previous to joining the Officers’ Tra- 
ing Corps in October, 1916, Second-Lieutenant Robertson na> 
employed in the works of the British Westinghouse Elects. 
and Manufacturing Co., Ltd. 


NEW COMPANIES REGISTERED. 


H. & E. Donald, Ltd. (149,068).—Private company. 
Registered December 6th. Capital, £5,000 in £1 shares. To take over © 
business of coppersmiths, manufacturers of copper cylinders, boilers, por: 
dome-toppcd boilers, calorifiers, cisterns, &c., carried on by H. RB. Inc - 
and F. S. Donald, at South Accommodation Road. Leeds; also to carry =: 
the business of electrical engincers, &c. The subscribers (each with oo 
share) are :—H. B. Donald, 82, Dewsbury Road, Lerds, coppersmith; E. > 


Donald, Windsor Terrace, Garforth, coppersmith. The first directors are - 
H. B. Donald and E. S. Dorald. Registered office; South Accommo 
Road, Leeds. 7 


OFFICIAL RETURNS OF ELECTRICAL 


| COMPANIES. 
Brecknell. Munro & Rogers, Ltd. (79,766).—Capit © 
£20,000 in 2,000 pref. shares of £5 each and 20,000 ord. shares of IMs. 6 <* 


Return dated November 19th, 1917. 14.829 ard. and 1,058 pref. shar-s tewes 
up; 10s. per share called up on 767 ord. and £5 per share on 1.058 p: 
£5,673 10s. paid; £7,091, considered) as \paid om 14,062 ord. Nortg-ge barat 
charges : 27,500.) j 


f 


Wricut, Northumberland Fusiliers, reported. 
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Wright & Wood, Ltd.—Satisfaction in full on November 
24th, 1917, of mortgage dated August 29th, 1917, securing £520 16s. 


Hackbridge Cable Co., Ltd. (146,684).—Capital, £25,000 
in £1 shares. eturn dated September Lith, 1917. 20,000 shares taken up; 
£2 paid; £19,998 considered as paid. Mortgages and charges: Nil. 


Blackburn, Starling & Co., Ltd. (61,302).—Capital, 
£12,000 in £1 shares. Return dated July 27th, 1917. AN shares taken up. 
£8,100 paid; £3,900 considered as paid. Mortgages and charges: Nil. 


CITY NOTES. 


The report for the year ended June 30th, 


Edison Swan 1917, states that the balance to credit of 
Electric profit and loss is £34,681, from which is 
Co., Ltd. deducted interest on both classes of deben- 


ture stock, £15,987, leaving a profit of 
£18,695, plus £4,025 brought forward, leaving an available 
balance of £22,720, which is dealt with thus :—Munition levy 
to June 30th, 1916, £7,205; to write down expenses of issue 
of preference shares, £2,158; carried forward, £13,267. The 
capital expenditure during the year, before providing for 
depreciation, amounted to £10,900, of which £3,400 is in 
respect of additions to buildings, and £7,500 to plant and 
machinery, the latter being almost wholly for extensions to 
the lamp works. The profits shown in the accounts, taking 
into consideration the difficulties the company had to contend 
with during the vear under review, and as were foreshadowed 
in the chairman's speeches when dealing with the fresh issue 
of capital, are as high as the directors had anticipated. The 
proceeds of the issue of the 100,000 preference shares shown 
in the balance sheet was not available for the company's 
business until within a few days of the close of the financial 
vear, therefore the trading for that period received no benefit 
from this additional capital, whereas, as had been previously 
pointed out to shareholders, the lack of working capital 
serioudy hampered the company’s previous operations. 
Although every endeavour has been made, in entering into 
contracts, to provide for the increased cost of production 
arising from time to time by the rise in wages and cost of 
raw materials, it has been found impossible to synchronise 
the price obtainable for the company’s products with the 
spasmodic and rapid advances in wages, over which the 
directors had no control, and this is reflected in the reduced 
gross profits earned. With the advent, however, of the new 
capital, enabling the company to take full advantage of dis- 
counts upon some of the raw materials purchased, which dis- 
counts are, however, now being considerably restricted, and 
generally to buy on better terms, It 18 hoped that the accounts 


` for the current year will show more encouraging results. 


~” 


The engineering side of the works has been, and still continues to be, 
almost wholly employed on Government orders. The output of lamps has 
suffered in consequence of large numbers of skilled emplovés, trained at the 
expense of the company, leaving the works to take up munition work else- 
where, necessitating the training of fresh workers. This difficulty has to 
some extent been overcome, and since the period covered by the accounts 
the output of lamps has largely increased, and manufacturing costs have 
heen somewhat reduced. 

The company’s operations abroad have been much hampered by reason of 
the difficulties in obtaining adequate shipping frieghts, resulting in the 
Colonial branches not showing that expansion they would have done under 
normal conditions, and satisfactory profits cannot be looked for in this 
direction during the continuance of existing conditions. 

The anticipated profits have been still further reduced, to the extent of 
v pproximately £2,500, bv the fact that the company's holding in deferred 
-hares of Altrincham Eleetric Supply, Ltd.. bas. during the past vear, pro- 
duced no return, that company's operations having been affected by the 
Daylight Saving Bill, general economies in the use of current for domestic 
righting, and the high price of coal. Additional power contracts, however, 
have recently been entered into, and it is hoped that return 
these shares will be forthcoming during the current year. 


There is a considerable sum due by the A for loans, 
which the board is anxious to reduce as early as possible, and 
with the commitments for munition levy, interest on the 
debenture stock due January Ist, and dividend on preference 
shares due in February, the available cash, although showing 
a far stronger position by reason of the proceeds of the pre- 
ference share issue, will not leave more than sufficient margin 
to carry on the business and meet these engagements; for 
these reasons the directors are not in a position to recom- 
mend a dividend upon the ‘‘A”’ shares. 


a fair from 


The accounts for the year ended Sep- 


India-Rubber, tember 30th, 1917. show, after making 
Gutta:-Percha provision for doubtful debts and war con- 
and Telegraph tingencies reserve, which includes excess 
Works Co., profits duty, a net profit of £162,149, plus 

Ltd. £40,216 brought forward. The preference 


dividend absorbed £12.500, interim divi- 
dend on the ordinary shares £12,500, and there is restored 
tə reserve fund £50,000, leaving the disposable balance at 
£127,836. A final dividend of 15s. per share, free of income- 
tax. on the ordinary shares, is recommended, making 10 per 
cent. for the vear; £30,000 is to be put to officers’ and em- 
ployés’ staff fund. and £59,866 is to be carried forward. At 
the meeting on Ath inst. shareholders will be asked to vote 
£30,000 towards an officers’ and emplovés’ staff fund. Col. 
Weston Jarvis is with H.M. Forces in France, but Capt. Nigel 
Hanbu’y is at present home for è short time on leave. 


Mr. I.. BREITMEYER presided at the an- 
nual meeting, held in London on Decem- 
ber th. Referring to the improvement 
that had taken place in traffic receipts, he 
said that the number of passengers carried 
on the Cape Town and Port Elizabeth systems was the highest 
on record since the flotation of the eompany. Unfortunately, 
the working expenditure was also a record, and was greatly 
in excess of that of normal times owing to the universal 
prevailing conditions—hich cost of raaterials and wages, and 
the additional taxation recently imposed by the Union Govern- 
ment of South Africa. In Cape Town, owing to an unusually 
dry season, a very serious water famine was experienced, 
which necessitated the undue use of salt water for road 
watering purposes to the detriment of the permanent way, 
as salt water corroded the rails more than ordinary water. 
Fortunately their own water. tank storage capacity was suth- 
gent to supply all the water necessary for the service of 
the boilers during the hours of the curtailment of supply, 
so that no serious inconvenience was actually caused to the 
running of the system. The outlook for the coming vear was 
promising, but the difficulty of obtaining supplies was still 
a matter of grave anxiety. 


Cape Electric 
Tramways, 
Ltd. 


Adelaide Electric Supply Co., Ltd.—Mr. R. P. SELLON 
presided, on Monday, over an extraordinary general meeting 
at Finsbury Pavement House, E.C. He said that, as last 
year, owing to delays of the mails consequent upon the war 
they were not able Lefore the end of the vear to issue the 
audited accounts and hold the annual general meeting. The 
directors had, however, assured themselves by communication 
with the local directors at Adelaide, that the year’s results 
warranted the declaration of the usual final dividend upon 
the ordinary shares. They had felt that it would be for the 
general convenience of the shareholders that that mætter 
should be dealt with without waiting for the accounts. These 
had now come to hand, and it was anticipated that they 
would be able to hold the annual meeting early next vear. 
He moved that a final dividend be paid on the ordinary 
shares of 7 per cent., free of British income-tax, making 12 
per cent. for the year.—The resolution was carried. 


Ross Electric Light & Power Co., Ltd.—For 1916 the 
gross revenue was £1,185, as against £1,315 for 1915; the 
expenditure was £1,144, as against £1,026, leaving a balance 
of £41 to be carried to net revenue. The loss brought for- 
ward from 1915 was £57, and allowing for £282 interest on 
temporary loans the net loss is £298. Energy sold for light- 
ing fell 15 per cent., but to meet this to some extent the 
proportion of units generated to units sold was reduced. The 
company applied to the Board of Trade for the revision of the 
maximum charges for current, and there being no valid 
objection made, the maximum charges were raised from 7d. 
per unit, and for any quantity up to 20 units per quarter 
ls. dd. respectively, to Sd. per unit and 13s. 4d. per quarter. 
There were 155 consumers (142 lighting and 13 power) 
6,059 30-watt lamps equiv.) at the end of 1916. 


Barbados Electric Supply Corporation, Ltd.—The trading 
profit for the year ended June 30th, 1917, was £2,970, against 
£2,693 for 1916, and £2,231 for 1915. £495 has been charged 
agaist trading for repairs and renewals, as against £514 in 
1916; this consists chietly of the cost of replacing poles. The 
greater part of the work of replacement has now been car- 
ried out. The number of consumers advanced from 1,222 to 
1.403 during the vear, and the 25-c.p. equivalent connections 
from 17,489 to 19.562. In view of the difticnity of obtaining 
materials of all kinds, the progress is considered satisfactory. 
Capital expended during the year: £1,191 for further house 
connections and additions to mains. The loan which fell due 
for repayment on June Wth, 1917, has been renewed for a 
further five years. 


s 


Manx Electric Railway Co., Ltd.—Gross receipts for year 
ended September 30th, £9,573; gross expenditure, £9,625; 
loss, £52. Adding the debit balance brought forward £19,170, 
and debenture interest £9,000, there is a debit balance on 
revenue account of £28,222. The passengers carried were 
119,683, against 111,982 in the previous year, as against be- 
tween 700,000 and 800,000 in normal years. The above deben- 
ture interest has again been funded by the issue of second 
debentures. 


Power:Gas Corporation, Ltd.—The results of trading 
during the vear to September 30th show a profit of £21,915, 
plus £11,120 brought forward. Dividend 6 per cent. per 
annum on the ordinary shares, less income tax, £14,977; 
£4,380 to reserve, and £13,678 carried forward. 


Eastern Telegraph Co., Ltd.—Dividend at the rate of 3} 
per cent. per annum, less income-tax, on the preference 
stock for the quarter ending December 31st, 1917, and the 
third quarterly interim dividend of 1} per cent. on the ordi- 
nary stock, free of income-tax. 


Calcutta Electric Supply Corporation, Ltd.—The number 
of units sold to consumers during the four weeks ended Octo- 
ber 26th, 1917, has amounted to 2,240,246, com ared with 
9,038,767 units in the corresponding four weeks of 1916. 
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Coventry Chain Co., Ltd.—Dividend of 7 per cent. on the 
ordinary shares for the half-year ended August 31st last, also 
a bonus of 5 per cent., making 15 per cent. for the year, less 
tax. l 

British Vacuum Cleaner Co., Ltd.—Profit for the year 
ended September 30th, £2,095. Dividend at the rate of just 
over 23 per cent., carrying forward £1,014. There has been 
an improvement in the company’s Position during the year. 

J. F. & G. Harris, Ltd.—The net profit for the year 
ended at June 30th, 1917, was £529. The preference dividend 
absorbs £252. £124 is carried forward. 


Canadian Generel Electric Co., Ltd.—Quarterly dividend 


of 2 per cent. for the three months to December sist, being 
at the rate of 8 per cent. per annuin, on the common stock. 


Hungary.—The Felten und’ Guilleaume Kabel, Draht 
und Drahtseilfabrik Gesellschaft, of Budapest, is Increasing 
its capital from £40,000 to £120,000. 


East London Railway Co.—Interest Rs. Od. per cent., 
less income-tax, on * B” debenture stock for the year. 


qe 
hara 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Most markets in the Stock Exchange are dull and depressed. 
The principal reason 1s the state of affairs in Russia, with 
the possibility of peace negotiations between that country 
and Germany resulting in the release of such numbers of 
enemy troops as may Increase the ditiiculties on the other 
fronts. Money is fairly plentiful, but there 1s no particular 
anxiety on the part of the public to invest it, and the success 
ot the War Bonds is, of course, one of the minor factors 1N 
the situation that makes for heaviness in Stock Exchange 
markets. Amongst the few satistactory spots may be counted 
the strength of electricity supply shares, and the firmness of 
the manufacturing issues as a whole, while the attractions 
of the good-class cable companies come more and more promi- 
nently into view as the chance of an increase in the incoime- 
tax grows stronger. S a 

In the list of manufacturing shares, British Westinghouse 
Preference have fallen § in consequence of a few sales by 
holders tired of waiting tor developinents that do not develop. 
The Edison Swan report is now available, and nothing is said 
therein with regard to the rumours which have been current 
as to a possible agreement of interests amongst the manufac- 
turers. The company has done only fairly well; gross profits 
show a falling-away as compared with those of the previous 
‘twelvemonth. The accounts go up to the end of June last, 
and the report points out that the proceeds of the issue of 
the 100,000 Preference shares was not available until within 
a few days of the close of the financial year. The directors 
' state, however, that with the advent of this new capital, 
enabling the company to take full advantage of discounts 
and other terms, it is hoped that the accounts for the current 
year will show more encouraging results. As we anticipated 
last week, no dividend is declared on the “A” shares. The 
price has fallen about a florin on the issue of the teport, and 
is now 23s. 9d. On the other hand, the company's 4 per cent. 
debenture stock has hardened to 75}. | 

The big rise in the price of India-Rubber shares which has 
taken place recently finds an excellent reason in the report 
just issued. The record for the past few years shows re- 
markable fluctuations. Whereas in 1913-14 there was a loss 
of nearly £19,000, in 1914-15 this was converted into a net 
profit of £80,000, which further jumped to £134,000 last year. 
The net profits for the year just ended are now returned at 
£162,000, so that in four years there is a difference of no less 
than £180,000 in the profits. The directors retain the divi- 
dend at 10 per cent., which is, paid free of tax, equivalent 
to 134 per cent. under the gross rate, and they carry forward 
£60,000, an increase of nearly £20,000 as compared with last 
year. Once more the price is 5s. better at 143. General 
Electrics reacted a little to 20. Henley’s have enjoyed the 
substantial spurt of 15s., to 164. 

The telegraph market is good throughout, Eastern Ordi- 
nary, Eastern Extensions, and Westerns with Globe Ordinary 
and Preference all being wanted. Eastern Telegraph has 
risen to 150}, ‘‘ China ” shares to 15, and Western Telegraph 
to 1534, being what the Stock Exchange calls a good market. 
A dull spot is provided by Marconis, where the price of the 
shares has slipped back to 34, while Americans reacted sharply 
to 23s. 3d., with a subsequent rally to 24s. This fall came 
about on the sales by speculative buyers apprehensive of the 
general outlook. Other descriptions of Marconis are also a 
little weaker, but it is in Americans that the principal 

ie p p 
activity has occurred. 

Electricity Supply shares are quietly firm. No changes 
have occurred in the price lists of the Londan companies. 
Newcastle-on-Tyne ordinary have gone back to a pound. 
British Electric Tractions are dull; the ordinary has weak- 


ened to 324, while the participating preference keeps about 
744. ‘Transport issues are not popular just now. Home Rails 
remain depressed and weary. Underground ‘*A’”’ shares 
drooped to 5s. 6d. Metropolitan Consolidated is 4 down at 22. 
London & Suburban Traction ordinary changed hands ‘at 
half-a-crown on Monday, the preference at 6s. 6d., and the 
4} per cent. first debenture stock at 614. London United 
Tramways 4 per cent. debenture has also been dealt in this 
week, at 35. The last payment of interest on the stock was 
made nearly a year ago. 

The whole of the Mexican Utility group is very flat. 
Mexico Tramways First Mortgage bonds have lost 7}, and the 
Light & Power Co.’s Firsts are 6 lower. Pachuca Fives have 
slumped to 324, and the other issues of the concerns, while 
showing less drastic drops, are well-nigh noroinal in their 
prices. Affairs in Mexico seem to drift from worse to worst, 
and the apparent hopelessness of the situation is making 
holders of Mexican bonds ready to sell for whatever they 
can get. 

Brazilian Tractions keep finn, although the Rio rate of 
exchange is a trifle unsteady. Anglo-Argentine Trams first 
preference are 1/16 down; none too great confidence is felt 
in the chances of the next dividend being paid. Bombay 


Electric preference gave way 3, other Indian shares retaining 


their strength. 

Babcock & Wilcox have receded along with most other iron 
and steel descriptions; the shares at 3 3/16 are 3/32 lower. 
Rubber shares are flat, on a fresh decline in the price of the 
produce. The various markets for tin-mining issues are 
better. Armaments are dull, with a few exceptions, of which 
Vickers stand out conspicuously. Business in most of the 
markets runs on very thin lines. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Homa Exzcraiorry COMPANIES, 


Dividend ; Price 

Dec. 11, Rise or fall Yield 

1915. 1916, 1917. this week. P.O. 
‘Brompton Ordinary  .. ee 10 Q 63 — £6 18 6 
Charing Cross Ordinary .. 5 6 4 — 617 6 
do. do, do. 4% Pret.. a 43 — Gr 4 
Chelsea ee oe ee oe 4 8 —, 5 9 1 
City of London... seins “a 8 8 ~~ — 609 
do. do. 6 percent. Pref, 6 6 10% — B18 6 
County of London ee ~ 1 7 ll — 6 13 
do. 6 per cent. Pref, 6 6 1i — 518 6 

London Electric .. sa sy 8 Nil i = Ni 
do. do. 6percent. Pref. 6 4 8 — 668 
Metropolitan g T . 8 8 Ki — 412 4 
do. 4} per cent. Pref. 4 4 = 746 
St. James’ and Pall as 8 8 q — 6 16 6 
Bouth London .. ae ee 5 5 8 — 618 4 
South Metropolitan Pref. >s i 7 21/6 ome 610 @ 
Weatminster Ordinary .. s- * q 68 — 8&6 & 


TSIEGRAPHS AND TELEPHONES, 


Angio-Am. Tel. Pref. .. . 6 964 ~_ 648 
do. ef. oe ee 83/6 13 383 — 6 R 4 
Chile Telephone .. “se .æ. 8 8 Trk — Sli 6 
Cuba Sub. Ord. ee ee ee 6 q 93 TIER ber | 11 d 
Eastern Extension as “a 8 8 15 + è 6 5 
Eastern Tel. Ord. és æ. 8 8 1 + %8 
Globe Tel. and T, Ord. ee oe q 7 1 — % 118 
do. Pre e ee 6 6 1 -= 6 17 1 
Great Northem Tel. .- e BD N 3R — $ 612 6 
Indo-European oe ee ee 18 18 523 — 6 8 y 
Marconi... és ee . 10 165 K — ¢ 15 
onena a aa Ord. øs.. z e X — sada 
nite . ate ‘Tel. oe ee R + k eg uw a 
West India and Pan, :. .. 6a. 6d. ly — "= 398 
Western Telegraph ee ee q 8 163 + é *§ 6 3D 
Me Homs Rats, . 
Central London, Ord. Assented 4 4 603 _ 6 18 
Metropolitan s oe oe 1 1 22 — $ 4u 8 
do. District .. . Ni NU 16. — Kil 
Underground Blectric Ordinary Nil Nil i —= Nu 
do. do. “A™ .. Nil Nil’ 6/ —6d. Nil 
do, do, Income 6 4 813 —_ 18 3 
Forsien Trane, &0, 
Dividend 
1915. 1916 
Adelaide Sup. 6 per cent. Pref, 6 4% = 6 $i 
Anglo-Arg. Trams, First Pref, 24 — ys 911 i 
oO Bg pref. se brea: eat -v — 
0. e e ee 5 6 —. 
Brazil Tractions .. ia ee 4 4 46 + D i a : 
Bombay Electric Pref... _.. 6 6 —3 a E 
British Columbia Elec. Rly. Pfce. 5 5 Pb = I 15 4 
do. do, Preferred Nfl Nil 30. — No 
do. do. Deferred Nil Nil 28 = Nü 
Mexico Trams 6 per cent. Bonds Nil N 84 -A wi 
do. _ 6 per cent, Bonds Nil Nil 85 —lį NE 
Mexican Light Commpn c Nil Nil 3 = Na 
0. Pref. .. oe Nil Nil 81 ons Na 
do. lst Bonds .. Nil Nil Bid —6 = 
Mamncraorunixe OomPanins. 
Baboook & Wilcox we oo 15 1B Bi = 
British Aluminium Ord.  .. 7 10 a = 
British Insulated Ord. .. . 1 20 8 — 61s i 
British Westinghouse Pref, .. 7 Vf) 2}! — $ S11 4 
Callenders.. .. -æ œ D |) 144 — 618 . 
do. 5 Pref, ee oe 5 6 4k = 6 1: 
OCastner-Kellner .. oe . B 20 = FE EE 
Edison Swan, fully paid ae - 9 3 NE 
do, do. 4 percent. Deb, 4 4 156 +1 be 
Mlectric Construction .e  .e T% % 1 — 6 6) 
Gen. Elec. Pref. .. ee oe 104 — 6 ilt 
do. Ord. ee ee oe 10 10 20 — E 8 
Henley ee oe ee ee 95 36 163 _?* q YWo4 
do. 4 Pref, eo eo oe 43 éb 4 = 6i2 
India-R ber ee ee se 10 10 1 + 2 eg s : 
TelegrapbsCon. ee ee oe 20 20 ‘ib. —_ a% l 


\* Dividends paid:freeof income-tax, 


a boiler are not sufficiently realised. 
‘there are boilers which lose 14 per cent. from these causes, 
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GAS FIRING BOILERS. 
By T. M. HUNTER, M.A., B.Sc. 


(Abstract of paper read before the INSTITUTION OF 
ELECTRICAL ENGINEERS.) 


(Concluded from page 551.) 


Boiler Draught.—The efficiency of a boiler depends for any 
given combustion arrangement on two factors—the gas pres- 
sure and the chimney draught. Gas pressure regulates the 
quantity of gas admitted to the boiler; the chimney draught 
regulates the air drawn in-at the boiler front, and also the 
speed at which the products of combustion travel through the 
boiler. Given a gas which does not materially change in its 
composition, a boiler will always give uniform results provided 
that the gas pressure and the chimney draught are constant. 
If the products of combustion travel through the boiler at a 
certain constant speed, the question of regulating the gas 18 
a comparatively easy one; whereas if a boiler is joined to a 
stack, the question of draught is more difficult. The draught 
obtainable from a given stack varies with the temperature of 
the waste gas entering the stack and with the outside tem- 
perature of the atmosphere. For this reason the author would 
advocate where possible the adoption of automatic damper 
control, or of induced draught. With a constant draught and 
a constant gas pressure there should be no difficulty whatever 
a : une a constant maximum efficiency on a gas-fired 

iler. 

The theory is often propounded that the efficiency of a 
boiler increases with the velocity of the products of combus- 
tien; this theory is incorrect. 

Boiler Settings.—Boiler settings suiticiently substantial to 
limit the conduction losses by insulating a boiler are equally 
necessary for coal and gas-fired boilers. It is preferable to 
have a poor boiler with a good setting than the best boiler 
with a bad setting. os 

The losses of efficiency by way of boiler settings are two- 
fold—the loss through infiltration of false air into the boiler 
through the brickwork, and the loss by radiation and conduc- 
tion of heat from the boiler out through the brickwork. As 
regards the entry of false air, all this air must be heated to 
the exit temperature of the gases. The actual heat thus car- 
ried away to the chimney is not the whole of the loss, as there 
must also be taken into account the loss in temperature of the 
flue gases when mixed with the false air. This lowers the 
ratio of the temperature of the gases to the temperature of 
the boiler tubes, and therefore reduces the efficiency of the 
heat exchange. The loss of efficiency by infiltration of false air 
is in many cases 15 per cent. or more. 

The procedure in order to discover air leakages in boiler 
settings is very simple. If a sample of the waste gas taken 
at a distance of 15 ft. from the burner nozzles, or in the case 
of Lancashire boilers at the end of the first flue, yields a cer- 
tain percentage of CO,, the same proportion of CO, should 
prevail throughout the boiler. Should there be a decrease in 
CO,, it would prove the presence of air leakages, and by 
taking tests at varying distances from the burner nozzles, the 
places where air leakages occur can be exactly ascertained. As 
soon as these air leakages have been found they must be 
stopped. The first thing to be done in such a case would be 
to clean the outer side of the brickwork settings thoroughly, 
remove all loose mortar, and repoint the brickwork. This 
will, as a rule, greatly improve matters, but brickwork set- 
tings have generally a very large number of small crevices 
which are hardly visible to the eye. In order, to close these 
it is necessary to cover the brickwork settings with several 
coats of thick tar, which should be renewed from time to time 
uu the whole of the brickwork is covered with 3 in. layer 

tar. . 

The losses through radiation and conduction of heat from 
When we consider that 


and others which lose 15 per cent., it is evident that matters 
require attention. Owing to the difficulties of accurately 
measuring large volumes of gas in the state in which it is 
used for boiler firing, it is practically impossible to measure 
directly the radiation loss while gas firing a boiler. The usual 
practice is to test this loss when coal firing the boiler, and 
to assume that the loss is the same while gas firing. The 
results of a large number of tests uf well-protected boilers, 
which were published some time ago, showed that in no case 
was the radiation loss over 24 per cent. , 

One very common mistake, for which one has to pay very 
dearly, is to have boilers in the open air, and not in a boiler 
house. As the radiation losses are dependent on the tempera- 
ture inside the brickwork, the thickness of the brickwork, 
the temperature on the outside of the brick, and the wind 
velocity, the radiation losses in the winter months, with rain 
and high winds, must be very much larger than in the case 
of sammer heat. A 30 ft. x 8 ft. Lancashire boiler working 
continuously on ga? raises steam worth over £2,000 per annum 
at present. It is possible in almost every case to save 5 per 
cent. in the radiation loss by putting a house round a boiler, 
saving £100 a year. | 

Another mistake which is very fr uently made is that the 
brickwork is not thick enough. It is no economy to build 


7 
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light boiler settings, as the additional cost of heavier walls, 
&c., will very soon be repaid on the savings in radiation. 
For a Lancashire boiler in the open air, the radiation loss 
from the exposed front is about 1 per cent., showing a loss 
of £20 per annum, a sum which would pay many times for 
the cost of a suitable covering. As a rule, modern water-tube 
boilers have suitably thick bricwork settings. 

In cases where it is not convenient or practicable to deter- 
mine the losses of a boiler through radiation and conduction 
of heat by means of a careful test of the boiler with coal 
firing, these losses may be roughly estimated at the following 

gures :— 


In boiler house. In open air. 
Water tube boiler 14 p.c. to3 p.c. 6p.c. to 8 p.c. 
Lancashire boiler ha = 5 p.c. 10 p.c. to 12 p.c. 


Combustion.—A good combustion arrangement will give 
complete combustion with an excess of air of 10 per cent.; 
but with the usual industrial gases there are such large fluc- 
tuations in the composition and calorific value that we do not 
usually dare to reduce the excess of air for continuous work- 
ing under 20 per cent. on account of the danger of having 
unburned gas in the waste gases. Good combustion can only - 
be attained by providing an intimate mixture of air and gas. 
Complete combustion should take place very rapidly, at the 
highest possible temperature, and with the smallest possible 
excess of air. 

Each case has to be considered in all its details. It is not 
always safe to say that a certain combustion arrangement will 
suit because it is working successfully in another plant under 
somewhat similar conditions. i 

Combustion arrangements have to be designed to suit three 
different conditions of gas pressure :— 

1. Steady pressure of 1 in. water gauge or more. 

2. Intermittent pressure, ranging constantly from 1 in. 
water gauge or more, to nil, with total stoppage of the gas 
flow and extinction of the flame. a 

3. Very low gas pressure, or a pressure which may some- 
times be high, but is low for considerable periods. 

(1) For a steady gas pressure the Bunsen type of burner 
gives the best results. A good burner of this type provides 
its own primary air, which amounts to 60 per cent. of the 
air necessary for combustion. The gas, acting as an injector, 
draws in this air, and also mixes thoroughly the air and gas 
before ignition takes place. Whether or not the burner is 
doing its duty in this respect can be tested by taking a CO, 
reading of the gas-air mixture in the burner barrel. The 
second- y air, which is just as essential, is drawn 1n by the 
chimney draught, in conjunction with the injector action of 
the mixture emerging from the burner nozzle. 

The maximum flame temperature should be found in the 
region of the boiler within a few feet of the burner, and there 
should be a minimum volume of flue gases carrying away 
heat to the chimney. The amount of gas to be burned in a 
boiler is only limited by the volume of gases with which the 
flues ean deal under the conditions of gas pressure and chim- 
ney draught. Thus the boiler output is larger than it could 
possibly be with a bad combustion arrangement, in addition 
to the efficiency being improved. l 

(2) Intermittent gas pressure 18 found at most ironworks 
having no gas-cleaning plant. Each time a bell is lowered 
to admit the charge into a blast furnace, the gas pressure 
drops, and usually the gas fails altogether. Ordinary Bunsen- 
type burners are useless under these conditions. ` They light 
back at the gas inlet inside the mixing tube, and each burner 
requires attention from the boilerman every time the pressure 
falls—say every 10 minutes—an impossible proposition. It 1s 
only very recently that this problem has been solved: Burners 
have been developed which draw in and mix primary air 
with the gas in a similar manner to the Bunsen burner. 
These burners work on the injector principle. Their mixing 
tubes are made conical, expanding in cross-section from the 
gas inlet to the burner nozzle. This form offers practically 
no frictional resistance to the flow of the mixture of gas and 
air. It is well known that a flame travels through a mixture 
of air and gag at a certain definite speed for a known mix- 
ture. The burners are 60 proportioned that the speed of the 
mixture of air and’ gas at the burner nozzle is greater than 
the speed of the explosive reaction of the flame, and there- 
fore, when the gas pressure is present, the gas burns at the 
end of the burner. When the gas pressure falls the gas burns 
at that point where the speed of the gas-air mixture corres- 
ponds to the speed of the flame. When gas fails, the flame is 
extinguished, and a small coal fire is kept in the boiler to 
ignite the gas when it returns. As soon as gas pressure re- 
turns, the velocity of the gas-air mixture forces the flame 
out of the mixing tube, and combustion continues at the 
burner nozzle as before. 

It is found that this burner automatically adjusts over con- 
siderable variations of gas pressure, the weight of primary 
air drawn in to the weight of gas passing on account of the 
absence of friction in the mixing tube. At one English iron- 
works, on a Lancashire boiler working at a gas pressure of 
about l-in. water gauge, it is found that the temperature 
of the waste gases is 315 deg. C., while the temperature in 
neighbouring boilers fitted with the old combustion arrange- 
ment is from 700 deg. C. to 900 deg. O., with combustion still 
taking place at the dampers. 

(3) To deal with gas at a very low gas;pressure, and to get 
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a good mixture of gas and air, is impossible without 
mechanical assistance. No burner will mix them properly. 
A Bunsen-type burner would light back at once at such low 
gas pressures. 

If the pressure of either gas or air is raised to 2 in. or more, 
the conditions are then similar to those in (1) where a steady 
gas pressure exists The mixing in the burner is done either 
by the gas or by the primary air entering under pressure; 
and the secondary air is drawn in at the burner nozzle as 
usual. To raise the gas pressure, a fan is inserted in a by- 
pass on the gas main, and three valves are provided to cut 
off the fan on each side and to close the gas main when the by- 
pass is open. The fan to raise the air pressure has only to deal 
with 60 per cent. of the air required, but an air main is 
required connected to each burner. Although both these 
methods are costly, the results, both as to additional boiler 
load and as to improved efficiency, are so satisfactory as to 
pay many times over for the outlay. 

When a short, intense flame is required, we must use 
either air or gas under considerable pressure. This method 
is well known in the case of gas: furnaces for reheating and 
melting. From 1} to 2 lb. per x in. pressure on the air 
supply is the most suitable pressurda, though excellent results 
are got with 12-1in. (water gauge) pressure. The whole of 
the air needed for combustion is Supplied by the mixing 
arrangement, no secondary air being used. The author be- 
lieves that by this method, which puts the boiler under pres- 
sure, and by simply drawing off the, products of combustion 
by the chimnev draught, we should make a considerable ad- 

vange in the direction of large boiler outputs combined with 
high efficiency. 

A smaller combustion space is needed in proportion as the 
air and gas are more intimately mixed in the burners. 

Preheated air and hot gas are of creat advantage for boiler 
firing. Air preheated to 190 deg. C.. ,was used at one plant, 
with producer gas of 150 therms per cu. ft. The sensible heat 
of the air added 5 per cent. to the calorific value of the gas, 
and thus raised the flame temperature. It depends upon 
Where the heat is got, whether it really adds anything to 
the total efficiency. If the air or gas is heated by waste gas, 
sav In an economiser or in passages outside the walls of the 
boiler, the heat then supplied is all clear gain. 

Gas Measurement.—If the evaporation of a boiler is known, 
the only other thing required is to know the quantity of 
gas consumed. Here a serious ditticulty arises. Wherever a 
large quantity of gas is concerned, gas measurements are 
difficult, and where the gas is of high and varying tempera- 
ture and carries a large quantity of dust, they are next to 
Impossible. Velocity’ measurements, with the assistance of 
the Pitot tube or throttling disk, or anemometer, cannot be 
trusted to give absolute readings, but they are very effective 
in giving readings which are relatively correct from day to 
day. To obtain the actual values there is no other way but 
to resort to theoretical calculation, and to draw up a balance- 
sheet for the carbon. 

A meter of the rotary type should be calibrated by means 
of a gasometer, both before and after use, with the actual 
gas it is measuring. If this is pot done, large errors may 
arise. With Pitot tube meters, the Pitot tube must be kept 
clean, and should be examined and blown out at short in- 
tervals. Meters working by the difference of pressure on the 
two sides of a throttling disk in the gas main are less apt to 
deceive than Pitot tube meters, because they are not so liable 
to be affected by eddies in the gas flow. Velocity readings 
should never be used unless the pipe in which they are taken 
is straight for about 10 diameters’ length on each side of the 
point of reading. The author has used both Pitot tube and 
throttling disk gas meters at several different plants, and on 
the whole has had reason to be satisfied with the readings 
they gave of relative volumes. 

Boiler Control.—There are three methods by which we can 
test what results are being got by a boiler, namely, (1) by 
measuring the gas supplied and the water evaporated, (2) by 
analysing and taking the temperature of the waste gases, as 
described above, and (3) by taking the combustion tempera- 
ture. All these methods are good. The chemical method is 
slower and more laborious than-the pyrometer method, but 
it is cheaper and gives much more information. 

For testing the combustion temperature a pyrometer junc- 
tion is inserted in each boiler flue within a short distance of 
the nozzle of the burner. All these junctions can be wired 
to one dial, with switches to connect each junction in turn 
to the dial. Such an arrangement is especially desirable if 
the engineer in charge has no time to be constantly at the 
boiler plant. He can have the dial in his office, and can at 
any moment read the temperature in front of each burner 
nozzle, and give instructions to the boilerman to attend to 
such burners as are not working satisfactorily. 

A CO, recorder on the boiler flue is an excellent check on 
the results. It will be realised. however, that very deceptive 
deductions may be made from the readings of this instrument. 
Although the CO. reading is good, there may be unburned 
CO present, causing serious losses. If an instrument were 


fitted to record CO. and CO simultaneously. it would be the 


ideal arrangement for the chemical control of gas-fired boilers, 
and the author sees no reason why such an instrument should 
not be made and sold at a reasonable price. 

A gas-pressure gauge should be fitted, if not at each boiler, 


at least at every range, in a place easily seen by the boiler- 
man. ` In addition, a differential draught cauge should be 
fitted to each boiler, showing the difference in draught 
between the front and back of the boiler, and a plain mark 
should be made on the dial at the reading which the boiler- 
man is to maintain by means of his dampers. With these 
gauges it is an easy matter to instruct a boilerman how to 
control his burners without trusting alone to the appearance 
of the flame, even under varying conditions of gas pressure 
and chimney draught. On Jarge boilers working at steady 
gas pressure it pays well to install automatic damper control 
to maintain a uniform chimney draught. 

Water meters are a necessity for careful boiler control. At 
least one meter to every range of boilers is necessary. Gas 
meters should also be installed. ` 

In all large works a man should be appointed to take 
general charge of the steam output. He need have no great 
chemical or engineering training, as his business is simply 
to run his boilers at their maximum efficiency, and all engi- 
neering matters would be reserved for the engineer or mana- 
ver. A suitable man can be got for £4 a week ín ordinary 
times, but of course he would require a little training from a 
chemist or engineer before he fully understood his duties. 
The author has trained one such man, and found that he 
picked up the requirements very quickly and carried out his 
duties most successfully. At a works raising 100.000 Ib. of 
steam per hour the value of the steam is about £40,000 per 
annum. If the man in charge of the boilers, by his 
effective control, improves the efficiency by only 5 per 
cent., the £2,000 saved will pay his salary many tines over. 
In addition, there is the advantage that the maximum pas- 
sible supply of steam will always be secured. Even with the 
best combustion arrangements, the result of intelligent control 
will be a saving of at least 5 per cent. as compared with the 
results to be attained with the same installation run simply 
by boilermen, so that there is no possible, excuse for a com- 
pany that neglec ts to appoint such a man. "In large American 
works the steam engineer is a recognised necessity, and he 
is a highly paid official. 

The best outfit of recording instruments is useless unless a 
constant and intelligent use of them is absolutely enforced. 
All the temperatures, pressures, volumes, and analyses taken 
should be entered up in a special book. At least once a week 
a balance-sheet should be drawn up, showing the allocation 
of the gas to each part of the work and the results obtained 
therefrom. This should be submitted to the manager weekly. 
with the necessary explanation in case any result falls short 
of the required efficiency. If, in addition to this, the boiler- 
men and the man in charge of the boiler plant are given a 
premium for maintaining good results, boiler control will 
soon develop into a fine art, and prove an important source 
of revenue. 


PYROMETERS AND PYROMETRY. 


DISCUSSION AT THE FARADAY SOCIETY’S MEETING. 


(Concluded from paye 534.) 


Applications of Pyrometry to the Metallurgy and Heat- 
Treatment of Steel.—A group of papers, and as many speeches, 
dealt with this important aspect of the subject. Whatever 
may in the future be the outcome of some of the newer 
methods of measuring high temperatures already referred to, 
at present the various forms of optical pyrometers hold the 
field—not without a good deal of unfriendly cnticism—for 
taking the temperature of molten steel. If the contention 
of Dr. W. ROSENHAIN proves to be correct, that the future 
must lie with a pyrometer the sensitive members of which 
are outside the furnace, this must always be the case, but 
it is well not to dogmatise on the future. Mr. J. A. RHODIN’S 
view was that the optical pyrometer was essentially unsatis- 
factory, on account of the personal equation involved. The 
truth appears to be that this type of instrument is capable 
of extraordinary accuracy if it is used by carefully-trained 
observers and under proper conditions, namely, ‘* black 


body ” conditions, or the necessary corrections made if these 


be imperfectly fulfilled. The optical properties of the glass 
for the eyepiece was not to be iost sight of, Dr. J. A. 
HARKER remipded the meeting. These are fairly simple quali- 
fications, and yet it would seem, Judging: from many speakers. 
that they are not clearly grasped even by expert users of 
pyrometers. One of the most fruitful results of the discus- 
sion should be to emphasise the care with which pyrometers 
have to be used—especially for temperatures above 1.500 deg. 
C.—and their readings interpreted. As to their limite of 
accuracy, Mr. Cosmo Jouns actually talked of variations of 
+ 2.5 deg. C. in readings, taken at some 1,600 deg. C., and 
Prof. J. O. ArNoLD, F.R.S., using, in a particular series 
of experiments, five different types of pyrometer (the 
éry thermoelectric radiation, the Féry bimetallic spiral 
spring, the Foster base- metal thermocouple, a modifie.. 
Wanner radiation, and a Mésure and Nouel radiation pyro 
meter), and employing different observers, arrived over a 
wide series of readings at a grand mean temperature of 1,2% 
deg. C., when 1,300 deg. C..was the temperature aimed at. 
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Both Mr.. Cosmo Jouys (Sheffield) and Dr. A. McCance 
(Glasgow) spoke on temperature determinations of liquid 
steel. Dr. McCance has now evolved a system under which 
nearly 12,000 determinations are made in the course of the 
year, using the Siemens optical pyrometer. His experience 
was that frequent standardisation was necessary, but if the 
proper precautions were taken, the apparent temperature of 
the slag surtace could be kept constant between 1,630 deg. 
und 1,650 deg. C., to the great advantage of the furnace 
hning. The true temperature would be the apparent tem- 
perature less an amount depending on the temperature of the 
tlame and the emissivity of the slag. The true temperature 
of liquid steel he considered to be 1,600 deg. C., and castings 
below this gave cold heats.” Dr. W. H. Hatrirnp (Sheflhield) 
found a disparity as creat as nearly 200 deg. C. between the 
readings of the temperature of molten steel by a thermo- 
couple and the Cambridge optical instrument, due, of course, 
to imperfect blaek-body conditions. Both Dr. Hatfield and 
Dr. McCance had much to say which was of great interest as 
to the practical precautions to be taken in work of this 
kind, for which reference must be made to the full report 
of the discussion that will be published in due course. The 
bearing of the emissivity of the molten metal surface on 
optical pyrometer readings was discussed in some detail by 
Prof. F. G. Donnan, F.R.S. (University College, London), 
who showed curves and tables giving the necessary correc- 
tions In the case of gold, silver, and copper. It would be 
very useful if similar curves could be obtained for iron, steel, 
and molten slags. Mr. Cosmo JouNs gave the results of 
temperature measurements of molten 
steel, taken with optical pyrometers using monochromatic 
light, a system that had been in regular works practice for 
nearly four years. It appeared that skilled observers were 
able unaided to distinguish differences of 15 deg. C. when 
steel was flowing into a ladle, and 10 deg. when running into 
an ingot mould, so that any system of pyvrometry called for 
an accuracy of + 5 deg. C. More than this was attainable by 
trained observers if standard conditions of observation were 
adopted. Mr. Johns proceeded to state these conditions, both 
as regards the proper part of the stream to observe and the 


wrelative time of observation, seeing that the temperature of 


a flowing stream was bound to be either rising or falling. 
Observations on the temperature of the interior linings of 
furnaces after the steel had run out were of considerable in- 
terest as bearing on the softening or fusion range of the 
refractories employed. Under proper conditions, every detail 
inside the furnace was visible: joints in the brick work, junc- 
tions of sand banks with the side walls, port openings, and 
places where wear had occurred could all be perceived. A 
research on the emissivity of silica bricks at steel-furnace tem- 
peratures was called for. Dr. McCance’s experiences agreed 
closely with those of Mr. Johns. : 

The application of pyrometry to the hardening of high- 
‘speed tools was discussed by several speakers, notably by Prof. 
J. O. ARNOLD. At Sheffield University the practice is to im- 
merse the tool in a bath of barium chloride fused by a cur- 
rent which .passes into it through iron electrodes. Perfect 
regularity of temperature is attained. 1,300 deg. C. being the 
point aimed at. Mr. P. PeakmMan (Manchester) keeps a tem- 
perature record of his hardening furnace by inserting as 
thermocouple into the bottom or side of the furnace. The 
readings of this being standardised it acts as a check, and it 
is unnecessary to take tHe actual temperature of the high- 
temperature zone. For the calibration of thermocouples he 
suggested, incidentally, to use a piece of steel of known trans- 
formation point. Mr. W. CARTFR voiced the opinion of many 
users when he urged the use of two kinds of pyrometers, a 
rough type for works use and a laboratory type for checking. 

Pyrometry in Glass Making.—Some interesting remarks on 
this side of the subject were made by Mr. C. J. Peppe (Shef- 
field). In the glass industry the value of scientific pyrometry 
was just beginning be appreciated. He advocated the-use 
of optical pyrometets, first, because in a glass tank one had 
almost ideal ‘* black body ”’ conditions, and secondly, because 
thermocouples could not inserted in the glass, and even in 
the roof their life was likely to be short. He saw no reason 
why the monochromatic glass required for optical pyrometers 
should not be made here. The instrument makers had only 
to specify exactly their requirements, and he felt sure the 
glass makers could discover a suitable glass. 

The Measurement of High Temperature by Means of Pot- 
tery Materials.—Under this title Mr. H. WATKIN, of Stoke-on- 
Trent, contributed what was perhaps one of the most interest- 
ing papers in the symposium. Unfortunately, metallurgy 
monopolised the field so long that it was nearly 10.30 p.m. 
before the Chairman was able to call upon Mr. Watkin, and 
his paper passed as read without discussion. The relation of 
temperature to degree of firing hes at the foundation of the 
work of the potter, and it is therefore not surprisiag that he 
has for long estimated his temperatures by their effect on 
his clavs. Mr. Watkin tabulates these methods of ascertain- 
ing high temperatures as follows :— 

1. By sight—by the colour of the oven’s contents. 

2. By the changes red clays undergo when heated. 

3. By the translucency of certain trial pieces. 

4. By the development of the rose-tint in enamelling 
colours. 

5. By measurement of bulk or contraction. 

6. By tha feel or touch. 


7. By the sense of hearing—judging of the sound when the 
ware is struck. : 

None of these time-honoured methods, however, are up to 
modern requirements, and they have been moditied in the 
direction of greater sensitiveness, reliability, and constancy. 
The most famous of these improvements was the invention of 
the Segar cone in 1886, when Segar made up a series of cones 
having melting points from 1,150 to 1,390 deg. C. A stall 
further use of the same principle has been made by Mr. 
Watkin in his “ heat recorder,” which consists of a block of 
very refractory ware with five circular recesses sunk into 
its top face. In these recesses are placed little pellets of fusible 
materials of definite composition and melting-point. The 
fusion-point of each mixture has been carefully determined 
by comparison with a standard electrical pyromneter. The 
pieces that become fused are attached to the recorder, and 
the heat attained is thus definitely registered. These re- 
corders have been found useful in many industries, as in 
pottery and porcelain manufacture, brick-making, gas works, 
vlass works, and for numerous processes of annealing. The 
method seems to be unknown outside the pottery industry, 
and it is, therefore, well that t has had an oppor- 
for its sim- 


tunity to be brought before a wide public, 
plicitv—the absence of any measuring instrument—may 
render it useful in many an unsuspected direction. It 


must, of course, not be forgotten, as Mr. W. J. Rees (Shef- 
field) pointed out in a written communication, that all such 
methods measure not temperature, but heat-effect, and that 
the rate of heating has to be considered as well as the tem- 
perature attained. For firing pottery or burning refractories 
it is the amount of shrinkage which is of importance; never- 
theless, as Major C. W. Tuomas pointed out (also in a 
written communication), to enable the worker perfectly to 
control his process he needs to watch the progress of the 
shrinkage. It ought to be considered whether any method is 
capable of giving this information short of a recording instru- 
ment. This, however, is for the refractory maker to decide. 
Erhibits.—A large number of exhibits, comprising probably 
every type of pyrometer now on the market, added consider- 
ably to the interest and usefulness of the meeting. Among 
the English instruments were to be seen those made by the 
Cambridge Scientific Instrument Co., the Foster Instrument 
Co., Mr. R. W. Paul, and Messrs. Siemens Bros. & Co., Ltd. 
Messrs. Hadfields, Ltd., showed a Harker electric furnace 
used for standardising optical pyrometers, and also a Brown 
furnace control pyrometer. Mr. Watkin illustrated his paper 
with a range of pottery temperature indicators and other 
specimens, and Mr. G. E. M. Stone showed his base-metal 
pyrometer referred to in his paper, and also some very 1m- 
structive examples of faults which pyrometers are prone to 
develop. The Automatic Electric Furnaces, Ltd., showed the 
Wild-Barfield furnace for hardening gauges and tools. 


ELECTRICITY IN COAL MINING. 


AT a meeting of the NORTH OF ENGLAND BRANCH OF THE ASSO- 
CIATION or MininG EtectricaL ENGINEERS, at Newcastle-on- 
Tyne, on November 24th, Mr. C. A. NeLson, the new Presi- 
dent, delivered an address. He said there was no mining 
district in Great Britain which had’ the electrical advantages 
of Northumberland and Durham. They had at their call one 
of the largest electricity supply undertakings in the Kingdom, 
which, on account of its size, could offer energy to its con- 
suiners at a price per unit that no individual colliery could 
generate at, unless it had some special advantage. Practically 
all.the Northumberland pits would finally find it to their ad- 
vantage to take current from this source. During the last 
six years he had been constantly engaged in substituting elec- 
trical for steam plant. The first steps were directed to cut- 
ting off the low-pressure boilers, and the inefficient engines 
working from them. In each case comparative prices and 
costs were taken of up-to-date steam plant and electrical 
plant, and it was found in most cases that the electrical plant 
had the advantage. In comparing the cost of electricity 
taken from a supply company with that of steam plant, col- 
liery engineers were apt to err in favour of the latter, and 
he had found by experience that depreciation and mainten- 
ance charges for steam plant were much under-rated. For 
instance, it was wrong only to take the cost of coal used, 
plus cost of firemen, and repairs and depreciation of boiler 
plant; they should allow for depreciation, maintenance, and 
repairs on steam and water-pipe ranges, boiler pumps, joints, 
special railway sidings, wagons, and bunkers, and, in addi- 


tion to firemen’s wages, their compensation, insurance, house 


and coals; for the locomotive, the driver and the shunter, as 
well as for a part of the agent’s, manager’s, engineer’s, and 
engine-wright's time. The cost of the water supply also was 
often omitted from the estimate, as well as the cost of deal- 
ing with the ashes. As all these things were eliminated by 
taking current from a supply company, they should be 
charged against steam. At the actual machinery, there was 
a considerable saving in oils, packing, grease, &c. In elec- 
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trical winding he had also found there was a saving in wear 
and tear on the ropes and cages; and the maintenance cost of 
the shaft guides, conductors, &c., was reduced by reason of 
the smoother working. The maintenance of plant when elec- 
tricity was used was reduced to a minimum, and a point of 
great importance was its efficiency. A steam engine might 
work inetticiently for weeks without the engineer being aware 
of the fact, whereas, with electricity, it was at once apparent 
on the meters, and could be attended to immediately. The 
efficiency of electricity, and its elasticity of application, would 
practically lead to its gradual replacement of all other power, 
and the sooner this was realised the sooner we should be able 
to overcome successfully international competition. The in- 
dustrial development of this country was intimately con- 
nected with the development of the use of electric power. 
Large central supply stations efficiently managed could, 
owing to the diversity of their loads, do more to help this 
industrial development forward than any individual. The 
plant installed at the Wallsend and Hebburn Collieries was of 
approximately 13,000 B.H.P., and the energy used was 
11,000,000 units per annum., They had two large direct- 
coupled winders, duplicates, and a third was being installed. 
The motor was 730/1,950-B.H.P., three-phase induction type, 
wound rotor and slip rings, 50 r.p.M. They lifted from 60 to 
‘72 cwt. of coal per wind, and the units used were 5.7 per 
wind, the shaft being 1,080 ft. deep. The winders were built 
by the British Westinghouse Electric & Manufacturing Co., 
Ltd. Although the old steam winder had a 22-ft. drum, and 


the electric winder only 12 ft., the life of the rope had in-- 


creased from two years one month, to three and a half years, 
when they had to remove it to comply with the Coal Mines 
Regulation Act, and, as the rope was in excellent condition 
when taken off, they had decided to apply to the Inspector 
of Mines to get the regulation time extended in favour of 
electric winders. It was in underground haulage that elec- 
tricity, owing to the intermittency of the work, and the dis- 
tance from its source of power, showed the greatest advan- 
tages. For the main haulages it was ideal, and when taken 
underground it obviated the abomination of a running set 
of ropes in the shaft, or, the alternative, pipes. For secon- 
dary haulages electricity had also great advantages. He had 
found that for large main and tail haulage gears, the liquid 
type of controller, with reversing switches, was the best. 
They had carried out an interesting change by arranging an 
independent system of ventilation for each colliery at Walls- 
end, whereby an hourly consumption of 366 units had been 
reduced to 92.83, a saving of 273.17 units, equal for a year to 
2,399,940. The application of electricity to fan drives, with 
the motor connected directly to the fan, was attended with 
difficulty owing to the speed of ordinary motors being con- 
stant; to overcome this, they were installing a 150-H.p. ad- 
justable-speed polyphase induction motor with seven speeds— 
260, 300, 340, 400, 480, 600, and 800 R.p.m. If successful, this 
would allow them to run the fan at a speed which was just 
enough to give an adequate ventilation, and would allow of 
easy change in speeds to suit the week-ends and holiday 
arrangements. The pumping and air compressing was almost 
entirely driven by electricity, as was the machinery for the 
screens and shops. At present they were using about 1,000 
miners’ lamps of the C.E.A.G. type, and, although more ex- 
pensive in first cost and maintenance, these had in use justi- 
fied themselves; but he considered there was a great future 
for a good dry-cell miner's lamp. 


Mr. NELSON is the agent of the Wallsend and Hebburn 
Collieries, Ltd. l 
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NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. Tuompson & Co., 


lectrice Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


17,396. “ Operating water-tight electric switches.” 
ember 26th. 


17,3897. ‘* Mechanical cut-in and out for electrical charging sets.” C. L. G. 
CHAPMAN & E. Smith. November 26th. 


17,398. ‘* Electrical connections of electric torches, &c.” 
A. H. Witriams. November 26th. 


17,410. “ Electric ignition torch.” 
26th. 


E. H. Keerey. Nov- 


Eranpem Co. AND 


A. E. Lonc & H. Sear. November 


17,416. ‘* Sprocketed tilting trunnions and gear for electric tilting furnaces, 
&c.” J. H. TwibeLL. November 26th. 


17,426. “ Electro-pneumatic br&king apparatus.” W. V. Turner. 
ber 26th. (U.S.A., June SOth.) 


17,431. “ Electric cables.” W. T. Henvey’s TerecrapH Works Co. & H. 
Savacg. November 26th. 


17,450. " Electric switches.” G. Tua. 

17,493. “ Electric hand-lamps.” M. Epwarps. 

17,508. “ Insulator.” A. E. Y. TRESTRAIL. 

17,511. “ Signalling generators." 
tric Co., U.S.A.) November 27th. 

17,517. “ Electric heating elements.” 
Co. November 27th. 

17,525. “ Electric telephony.” P. S. Gomez. November 27th. 


17,529. " Vacuum electric discharge devices." British THomson-Houston 
Co. (General Electric Co., U.S.A.) November 27th. 


17,5393. “ Lamps for divers.” C. Dozu & A. Woosnam. November 27th. 


17,590. *" Torches for welding cnd cutting metals, &c."" B. Conklin. Nov- 
ember 28th. 


Novem- 


November 26th. (Italy, April 4th.) 
November 27th. 
November 27th. 


Western Exvectric Co. (Western Elec- 


H. J. Dowstinc & Dowsinc RADIANT 


1 


17,608. ‘* Automatic telephone systems.” Automatic Exgctric Co., Auto- 
MATIC TELEPHONE MANUFACTURING Co. & A. J. Ray. November 28th. 


17,612 & 17,628. ‘* Electric furnaces.” E. GramMont. November 28th. 


17,617. “ Receiving or detecting apparatus for sound, &c., waves.” S. G. 
BRown. November 28th. . : 

17,648. “ Electric switch and dimmer, F. M. T. Evans. November 
29th. 

17,673. “ Electro-magnetic devices, &c."” G. PLAISANT. November 29th. 

17,674. ‘‘ Spintherometers for use in wireless telegraphy.” A. Marmo. 


November 29th. 
17,675. “ Commutators for dynamos or motors." 
TREDELECT ENGINEERING Co, November 29th. 


17,649. “ Electric switches.” E. A. New. November 29th. 


17,699.‘ Electcically-operated riveting, pressing, stamping, &c., machines.’ 
E. Apamson. November 30th. 


H. C. H. Suyru awp 


17,700. “ Electric furnaces." J. Gains, A. Hate & F. Moopy. November 
` 30th. 
17,745. “ Electric torches.” A. FLeminc. November 30th. 


17,751. “ Regulating mechanism for dynamo-electric machines.” Bamen 
Tnomson-Houston Co. & F. H. Croucn. November 30th. ‘ 

17,762. ‘Submarine signalling apparatus.” C. S. Booxwatrer & F. A. 
Dausin. November 30th. 

17,769. “ Flash lamps.” 
November 30th. 

17,772. “ Alternating-current rectifiers.” C. J. Qu. November 90th. 

17,773. “ Automatic signalling arrangements for clectric tramways, &c." 
D. Hampeurc. November 0th. 

17,775. “ Dynamo-clectric machines." 
November 30th. 

17,776. “ Gyro compasses.” 


British Ever-Reapy Co. & M. Gooprmiow. 


S. F. Barclay & Vicxgrs, Lro. 


S. G. Brown. November 3th, 


17,788. “ Electric switches.” A. Turner & R. H. Wukinson. December 
lst. 

17,801. ‘Joints for electric welding on thin material.” F. BLouLsv. 
December Ist. . ; , . 

17,802. “ Electrical ignition apparatus for internal-combustion engines 


J. H. Cnampers & H. Lucas. December Ist. . : f 
17,823. “ Starting mechanism for magnetos of internal-combustion engines "” 
L. Jounson & J. T. Roserts. December lst. 
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PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


19158. 


\ 

16,107. IGNITION AND LIGHTING APPARATUS FOR AUTOMOBLES. Girardeao. 
November 16th, 1914. 

1916. 

10,882. DyNAMO-ELECTRIC MACHINERY. 
and E. Greenhalgh. August 2nd, 1916. 
(110,916.) 

11,503. Exectric Caste Connectinc Boxes, Fuse Switch Boxss, Drvapusc 
Boxes AND THE LIKE. British Insulated & Helsby Cables, Ltd., and R. W. 
Blades. August 15th, 1916. (110,919.) 

15,675. Wirecess TELEPHONE Systems. British Thomson-Houston Ca. (Gene- 
ral Electric Co., U.S.A.) November 2nd, 1916. (110,924.) 

15,840. SUBMERSIBLE VesseLs. G. F. Myers. November 6th, 1916. 
application on 16,600/15.) (110,928.) 

15,842. Supmersiate Vessecs. G. F. Myers. November 6th, 1916. (110,988.) 

15,843. Scusmersis.e WVessers. G. F. Myers. November 6th, 1916. 
(110,930. 

15 867. Printinc Presses. Goss Printing Press Co. of England (Goss 
Printing Press Co., U.S.A.). November 6th, 1916. (110,932.) 

15,962. TuermMostats. H. H. Grundy. November 7th, 1916. 
5,311/12.) (110,938.) : 


(Patent of addition not granted.) 


(Divided 


(Addition to 


16,215. SpakkInG PLUGS FOR INTERNAL-COMBUSTION ENctnges. H. G. Long- 
ford, W. W. Longford & W A. Clark. November 13th, 1916. (Cognate 
application, 17,885/16.) (110,950.) 

16,516. CentrRiFUGAL Compressors. British Thomson-Houston Co. (General 


Electric Co., U.S.A.) November 17th, 1916. (110,957.) 
16,591. Two-way Mastek SWITCHES For @ctuatinc Sets ov Contractor 
SWITCHES FOR REVERSING Motors OF PLANING MACHINES AND OTHER 


Racirec- 
catinG Macnines. G. Stirk, E. Stirk, R. Stirk & J. G. Stirk. November 
20th, 1916. (110,958.) 

16,990. Erecrric Tractors. E. C. R. Marks (Mercury Manufacturing Co.. 


U.S.A.). November 27th, 1916. (110,968.) R 

17,111. Sorenoip Motor. G. Henwood & J. Lane. November 39th, 3816. 
110,969. : 
17 308. Device FoR TESTING THE Pitcn or a Screw. H. W. Pugh & C. H. 
Vidal. December 7th, 1916. (110,976.) 
17,981. MetHoo oF CONTROLLING AND APPARATUS FOR Propucinc Exscrekx 
Arcs. D. F. Comstock & Technicolor Motion Picture tion. December 
14th, 1916. (110,982.) 

1917. è 

253. WeLoinc or Tuses to Prates. T. E. Murray. February I®%h. 
1916. (107,194.) . r 

528. ELrecrric WeLnisco Macuwes. T. Ey Murray. March 6th, 1916. 
(104,675.) - 

1,285. Heatinc Device ror Motor Cars. Jandus Arc Lamp & Electric Co. 
and A. Denman-Jones. January 25th, 1917. (111,003.) 

1,482. Exectric Dry Ces. F. R. Tammadge & F. C. Tammadge. Jaru- 
ary 30th, 1917. (111,005.) 

2,383. ANENONMETERS. South Metropolitan Gas. Co., E. V. Evans & J. 5S. 
G. Thomas. February 17th, 1917. (111,015.) 

3,485. Evectric Weipinc or Fusion Deposition oF MstaLs. Quash-Arc 
Co. & L. Tweedale. March 9th, 1917. (111,086.) $ 

3,546. APPARATUS POR TEACHING SIGNALLING IN MORSE or OTHER Coers. 
F. W. Green. March 10th, 1917. (111,027.) 

4,555. Encing Starter. V. Bendix. March 29th, 1917. (111,099.) 

5,028. Licht Projection Apraratus. A. Ames. December 6th, 196. 
(Divided application on 17,522/16.) (111,041.) 

5,244. Enctne Starter. F. B. Dehn (Eclipse Machine Co., USA). Apr! 
1gth, 1917. (121,042.) 

8,589. Execrric BATTERIES on Certs. I. Cassan. June 15th, 1917. (111,058 

9,405. INTERRUPTING DEVICES FOR THE IGNITION OF INTERNAL-COMmBUSTICX 
Encings. O. Imray (R. Bosch). June 29th, 1917. (111.062.) 

11,065. TerecrarH Systems. Automatic Telephone Manufacturing Ce. ar? 
H. H. Harrison. August ist, 1917. (110,790.) 

11,236. IGNITION Dynamos. T. Mason. September 15th, 1916. (160,7™% > 


11,358. Means ror Controiiinc Evectric Circurts. W. O. Kenningtor. 
August 7th, 1917. (111,071.) 
11,878. TeLecraPH Systems. Automatic Telephone Manufacturing Co. sse 


H. H. Harrison. August 18th, 1917. 
12,278. Srarx Piucs. E. C. R. 
Co.). August 27th, 1917. (111,072.) 


(110,733.) 
Marks (La French Power Spark Pz 


14,831. Printinc Presses. Goss Printing Press Co. (Goss Printi Pree 
aioe) T November 6th, 1916. (Divided application a NEI 
,076.) l 
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THE SPIRIT OF THIS CHRISTMAS. 


For the fourth successive year we approach the 


"Christmas festival of Peace and Goodwill with prac- 


tically the whole world at war. The anticipations 
of a year ago that by Christmas, 1917, the Christian 
peọples would be able to celebrate one of the cen- 
tral occasions of their Common Religion in former 
happiness and content, though subdued the while by 
hallowed memories of our glorious dead, have not 
been realised. Victories for the high cause of 
Freedom and Righteousness have not been want- 
ing, but though the spirit of our race still deter- 
mines that ultimately the principles for which we 
fight shall be observed, the crowning victory of 
all has yet to be won. Along that rugged, 
bloody, climbing way, and that alone, shall we win 
the era of Peace and Goodwill for which all the 
world is now longing and waiting. God grant that 
soon by the wisdom of sane and experienced states- 
manship, by the valour of the Allied Arms, and by 
the true appreciation in the mind of the people of 
Germany of the Allied aims, there may be caused to 
find expression among our enemies the broken spirit 
of repentance, and the desire to make amends for 
all the cruel wrong of these terrible years. We may 
utter such sentiments at the season of the cradled 
Babe of Bethlehem, of the Holly and the Mistletoe, 
of Santa Claus, and of renewal of family relation- 
ships around a bright fireside, without any sign of 
weakening of purpose. Sacrifices proudly made, 
losses bravely born, anxieties manifold but recog- 
nised as inevitable, will all have their poignancy and 
bitterness accentuated as the sweet. memories of 
former Yule-tides cast passingly their spell upon the - 
mind. Such reflections may be indulged in here just 
long enough for us to utter a word of cheer and en- 
couragement for all of our readers who though 
brave in heart mingle their laughter with tears. Our 
Rof of Honour has shown that many who in their 
earlier days followed electrical pursuits, have made 
for our Cause the supreme sacrifice, and innumer- 
able others near and dear to readers of these pages, 
but not directly concerned in electrical life, have 
‘* Climbed the Steep Ascent.’’ To such readers, may | 
we be permitted to whisper that these have not died 
in vain. For them, at least, the Victory has been 
won. Nobly they played their part in the great 
world tragedy, and gave a priceless offering to 
the New Era which we profoundly believe our chil- 
dren will enjoy. Let us be proud that we, with 
them, have been allowed to pay the price as they 
have paved the pathway of Freedom with their all. 

To those others among our readers who, having 
passed through the Fire, have returned to home or 
hospital, no longer fit for active service, but bear- 
ing in either mind or body, or in both, marks which 
will long remain as evidences of duty faithfully 
done, and to all who, tired with the unceasing work 
of munition manufacturing, welcome the respite of 
a few days of rest, we can appropriately repeat the 
old wish: “A Merry Christmas!” To other 
readers still in the thick of the fight on many a 
battlefield; to those on the wintry deep, infested 
with the pests of evildoers who design to sink at 
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sight, because, forsooth, they clamour for what 
they call the Freedom of the Seas; to those who on 
the wings of flight seek out the enemy or act as 
our protectors—our hearts go out in fullness of 
cheer, thankfulness, and sympathy, and we join 
with them in the hope, so often expressed in their 
optimistic letters to us, that it may not be long 
before they come home amid Victory’s great re- 
joicings to take up once again the broken threads 
of professional and industrial electrical life. 

` The outlook may not seem to us at home so en- 
couraging as we desire. The realisation of our fond 
anticipations has not been attained by the Christmas 
of 1917, and there may be still “ a long way to go,” 
but—next Christmas!—we will hope and pray that 
we may all be at the bench, the power station, and 
the office again, eagerly co-operating in handling in 
practice the problems that we have so often dis- 
cussed in theory—the problems of After-the-War. 


THE report of a Sub-Committee 


6 99 
Beanie of the Ministry of Reconstruction 
Supply. on the Conservation of Coal, of 


which we give a summary else- 
where in this issue, is of the first importance to the 
electricity supply industry. How far it coincides 
with or overlaps the work of the Board of Trade 
Committee on Electricity Supply, whose report has 
not yet seen the light of publicity, we cannot tell, 
but it is not without significance that some of the 
members are common to both bodies, and we 
strongly suspect that the document before us con- 
tains very much the same substance as that part of 
the other which covers the same ground. In any 
event, it is a noteworthy pronouncement, and 
while, in the absence of details—for the complete 
report has not been issued at the time of writing— 
we are not in a position to discuss its contents at 
length, there is nevertheless ample material for com- 
ment in the recommendations now put forward. 
Briefly, the report contemplates the division of 
the country into 16 districts, each supplied with the 
whole of its electricity from large “‘ super-power 
plants,” and each under the control of a single 
authority (as regards generation and primary dis- 
tribution); the generating stations are to be situated 
On important waterways, with sites providing for 
by-product plant and electrochemical works; when 
these are ready, extensions of local uneconomical 
stations are to cease, and power will be derived 
from the main systems; and the appointment of a 
Board of Electricity Commissioners is recom- 
mended, with full powers to deal with the whole 
question throughout the country. The duties of 
the Board will include the restriction of unecono- 
mical extensions, the arrangement of equitable 
terms for the transfer of generating’ and main dis- 
tributing systems to the local bodies, standardisa- 
tion of primary frequency and voltage, and the 


settlement of the method of control in each area.. 


The last item is pregnant with meaning. ‘‘ A Par- 
liamentary company working under adequate con- 
trol as regards limitation of dividends, &c.,’’ is 
mentioned, together with ‘‘ other alternatives ” 
which are significantly relegated to an Appendix 
(which is not before us): in addition, the Sub-Com- 
mittee is “ impressed with the special need for initia- 
tive and resource in the management,’’ and says 
that ‘‘ the freedom of range and keenness which are 
distinctive of private enterprise will be found to be 


in a high degree conducive to the fullest measure 


of success.’’ It is quite clear, therefore, that the 
Sub-Committee favours the controlled-company sys- 
tem, though the door is doubtless left open—in the 
Appendix—for municipal or communistic ownership 
and management, a system which will certainly be 


' been acquired b 


demanded in some areas. Lastly, it is admitted that 
in order to get immediate results in the shape of a 
cheap and efhcient power supply, ‘‘ State assistance 
in some form may be necessary,” as to which we 
would only say—for ‘‘ may ” read ‘‘ will.” Further 
particulars of the Sub-Committee’s plans—for they 
appear to be such rather than mere theories—wilt 
be awaited with the keenest interest. 


One of the economic problems 
which .are engaging increasing 
attention in Switzerland at the pre- 
sent time relates to the conversion 
of the steam railways to electric 
traction. This particular question belongs to those 
which have become accentuated by the war. and the 
necessity has arisen for securing economic independ- 
ence, as far as possible, from supplies of foreign 
coal in face of the fact’that the country merely pos- 
sesses insignificant and undeveloped natural re- 
sources in coal. So far the use of electric traction 
on the normal gauge railways has been of an ex- 
tremely limited character. At present, only the 
Berne-Lotschberg-Simplon and the Burgdorf-Thun 
lines out of the total mileage of standard network 
are electrically operated, although the transforma- 
tion of the St. Gothard Railway has been in hand 


Swiss Railways 
and Electric 
Traction. 


for some time past. The Federal Railway Adminis- 


tration 1s now also occupied with a scheme for con- 
verting the Scherzligem Berne and the Brieg-Sitten 
lines, at an estimated outlay of £388,000, but the 
desire for further development goes considerably 
beyond this stage. 

The conditions of the war, however, render it very 
difficult to carry out any large scheme of expan- 
sion. Apart from the wish to ensure economy in 
the consumption of coal, other materials are costly 
and not easily obtainable, labour is dear, and other 
obstacles stand in the way. It is, nevertheless, con- 
sidered that the interests of Switzerland in this mat- 
ter are so great that the country will be able to 
overcome the difficulties, although the completion 
of the work will presumably fall in a period of peace, 
when the special incentive to an accelerated conver- 
sion will no longer exist. The Federal Committee of 
inquiry, which investigated the subject a few years. 
ago, reached the conclusion that the economy of 
electric traction is beyond question. In this connec- 
tion, interested circles now hold that, despite war- 
time prices, the expenditure on railway transforma- 
tion during the hostilities would not be so consider- 
able as seriously to prejudice the economy in work- 
ing which is expected from the change. Some of the 
water powers required for the purpose have already 

y the Federal authorities, and others 
are under negotiation. In the case of the St. Goth- 
ard Railway, the necessary powers have been assured 
near Goeschenen, Amsteg, and on the Ritorn Lake, 
but about 500,000 H.P. would be needed for a com. 
prehensive scheme for all the Federal railways; and 
it 1s calculated that about 60,090,000 H.P.-hours per 
annum on the turbine shafts would be required to 
deal with the increased traffic which would result 
from the transformation of all the lines. _ 

The financial question is naturally of great im- 
portance. It is proposed to raise the money by the 
issue of bonds, of which considerable numbers wil! 
be offered for subscription as occasion may arise. 
Some idea of the expenditure which will be neces- 
sary may be gathered from the fact that the conver- 
sion of the St. Gothard Railway alone will involve 
an outlay of £2,480,000. In the case of the private 
railways, the question of further conversions is stil’ 
more difficult than in that of the Federal Railways. 
as the former are not apparently in a position to 
raise fresh capital, and it is, therefore, possible that 
they will seek the financial support of the Cantons 
and the Federal Council for this purpose. 
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COMMON SENSE IN ADVERTISING. 


By A. J. HOUGH. 


THe “ hot air” merchants of the world are busy. Matters 
of vital importance—which will one day have to be dealt 
with honestly and faithfully—are in some instances becoming 
go inextricably involved and complicated by masses of con- 
tradictory evidence and argument, that the real points at 
issue are lost in seas of mendacity and sophistry. 

In the realm of publicity one can sometimes discern a 
tendency to bury fundamental truths and commonsense 
beneath a veneer of grandiloquence and high-sounding 
phrases. Let us be certain that we do not allow ourselves 
to become—even to a slight extent—“ intoxicated by the 
exuberance of our own verbosity.” 

We read and hear much to-day of scientific management, 
efficiency, and psychology in advertising. Strictly speaking, 
common sense is necessarily embodied in the practice of 
these arts. Some of our enthusiasts, however, appear to be 
obsessed by the idea that the only real evidence of scientific 
management is the existence of a profusion of charts, card 
indexes, and printed forms of every description. Even 
assuming that the last ounce of assistance is squeezed from 
these admirable business aids, common sense cannot be 
entirely relegated to the background. Inanimate paper 
and cardboard, and the strict observance of certain rules 
and formulz, while conducive to efficiency and success in 
many directions, are at the best but poor substitutes for the 
rapid, shrewd, decisive reasoning of intelligence and com- 
monsense. So with abstruse and academic discussions 
regarding the psychology of advertising. Scientific manage- 
ment, efficiency, and the study of psychology are excellent 
things in their way, but the glib reiteration of these phrases 
by pseudo-business experts is not proof that they possess an 
unfailing panacea for business ills of every description. 
Common sense remains, perhaps, the most valuable asset 
which can be possessed by the average business man. 

Reading some of the effusions which are written on the 
subject, one might get the impression that psychology is a 
kind of occult mystery, and that familiarity with its closely 
guarded secrets is the only open sesame to success in adver- 
tising. It would, perhaps, be more correct and practical 
to say that psychology, in relation to publicity, is the appli- 
cation of certain ascertained facts and principles in a manner 
which our accumulated knowledge and experience has shown 
to be most effective. 

It is axiomatic, though somewhat trite, that successful 
advertising depends to a great extent upon the media 
selected, the nature of the proposition, and the form in 
which such proposition is presented. Advertising to scll 
goods is—to use a familiar analogy—merely salesmanship 
in black and white. 

Some people have a hazy idea that they need only spend 
a sufficient sum on advertising in order to achieve imme- 
diate success. This is not the case. Unless every effort is 
directed into its proper channel, and the work carried 
through effectively and with shrewd discrimination, there 
will be disillusionment and loss. 

One of the chief points to be remembered is that every 
advertisement, immediately it is printed, must enter into 
antagonistic rivalry with other advertisements in the same 

per. This is especially true when small spaces are used. 
It is not necessary, as some assert, that your advertisement 
should * kill the man next door.” The copy should, how- 
ever, possess distinctive attention-compelling qualities of 
the highest degree. Its general form and display should be 
such as will arrest the eye. Its arguments must be forcible, 
concise, and convincing. 

These conditions probably receive due consideration from 
the majority of advertisers. There is, however, another 
aspect which is not so frequently borne in mind. While 
every endeavour should be used to make the advertisement 
distinctive, it must not be assumed that it is a good one 
just because it is conspicuous. There is a vast difference 
between an advertisement which will bring business and 
ohe which will merely attract attention. 

Then there is what is sometimes called reminder 
advertising. How often do we see—especially in the small 


provincial papers—fairly large spaces filled with what 
might be termed memorial cards of the business. This, im 
most cases, 18 absolute waste. Such space should be filled 
with live selling talk, frequently changed. Interesting 
news and information regarding the goods should be given.. 
A paper which printed the same articles day after day and 
month after month would not be read. So with an 
advertisement which is never changed. To spend money 
on reminder advertising means continual paying out with 
little prospect of return. If an advertiser can find nothing 


. better to say than the fact that his name is so and so, 


and his business so and so, it will pay him to get someone 
to fill his space for him without delay. | | 

Getting results by general publicity is a long and costly 
operation. Keeping your name before the public is not 
bad policy when the article can be purchased at any street 
corner. In spite, however, of all the platitudes we hear 
from time to time regarding “future investment” and 
“cumulative effect,” there is nothing that can beat imme- 
diate results. The quicker advertising expenditure can be 
recovered, the sooner can the amount be laid out again. 
Think this out, and decide what you want—whether you 
wish to have the complacent satisfaction, of seeing your 
name and the nature of your business announced from time 
to time, or whether you wish to sell the goods. Business 
or notoriety! A sufficient expenditure in the Press will 
give you ether. 

Other copy can frequently be seen which is cleverly — 
written and charming to read, but not convincing. Catchy 
cleverness sometimes withdraws attention from the goods. 
Vague generalities—however choice and flowery the 
language employed—are of little use. Facts and definiteness, 
in plain and simple words, are more effective. For instance, 
in literature designed to sell an ordinary wheelbarrow, 
the words “thoroughly seasoned ash” mean more than 
“ best selected material.” Again, “tested to stand a dead 
weight of 10 cwt.” is of more value than “ the strongest 
barrow made.” Specific facts are always better than generat 
statements. This is especially true when the article adver- 
tised is one which appeals to business men—as distinct from 
the general public. 

The hints which follow, while perhaps they will convey 
little that is new to the experienced advertiser, may prove 
useful to some of those whose opportunities for studying 
the subject are somewhat limited. 

Size of Space.-—One often hears arguments regarding the 
most effective size of space. This depends upon a variety 
of circumstances. There are occasions, however, when the 
size of the space which is used has really less to do with 
getting results than the use which is made of the space. 
Large size in an advertisement, while possessing many 
advantages, is not by any means the chief desideratum for 
success. 

Headllines.—An_ attention - arresting headline ean be 
made of great value, especially when it serves as a’context 
to the advertisement, and is developed by the illustration 
and copy. The headline should be a guide post to the body 
matter. It should not be too general, nor should it be 
deceptive. Copy which may otherwise be good in every 
respect will have little, if any, influence upon people whose 
attention has been attracted under false pretences. 

Tilustrations.—Wllustrations should be used with a disg- 
tinct purpose in view. It is not sufficient that they should 
arrest the attention and stop at that. They should form 
an integral part of the complete advertisement, and help to 
tell the story. dt is possible to have a picture—in no way 
related to the goods advertised — which will attract atten- 
tion because it is in some way novel or bizarre. Such 
illustrations, however, rarely add anything to the selling 
qualities of the advertisement. On the other hand, they 
frequently detract from its pulling power by monopolising. 
attention which might otherwise be given to the copy. 

Copy.—When preparing copy, be sparing in the use of 
italics, and do not have too many lines or words heavily 
displayed or emphasised int any way. The only result will 
be that they will work against each other in clamorous 
competition, and detract from the appeal of the whole. Do 
not permit overcrowding. An advertisement which is over- 
crowded is unpleasing in every way, and seldom invites 
perusal. ,Someone has said that advertising is picture 


(Se SESS E EP SPS SSS E EEEE 


580 


THE ELECTRICAL REVIEW. [Vol.81. No. 2,091, DECEMBER 21, 1917. 


painting in words. See that your picture tells the story in 
a simple, sincere, and convincing manner. Do not use too 
many styles of type. One style in different sizes, or a few 
styles artistically related, are best. 

Posters. — Posters should, in most instances, serve to fix 
firmly upon the mind impressions that lave already been 
created, or are being created, by other gA4vertising. While 
much can sometimes be accomplished by posters alone, 
they should, speaking generally, be strongly supported by 
other forms of publicity. Quite as much depends upon the 
selection of sites as upon the posters themselves. Although 
little detailed description can be attempted in a poster, the 
applicability of the goods advertised can sometimes be sug- 
gested in a very effective manner. 

Hanidbilis.—If handbills are used, they should be of good 
quality, and be distributed with careful discrimination. 


1,000 well-printed pamphlets, enveloped and addressed to | 


selected recipients, will bring more business than 10,000 of 
poor quality distributed in a haphazard manner. 
Distribution of Literature.—Merely to compile a list of 


names from directories and other sources is not sufficient. - 


The index should be built up carefully and methodically. 
Some important and far-seeing firms (whose belief in 
thoroughuess has been justified by results) have found it a 
paying proposition to secure the collaboration of their out- 
side staffs for this purpose. A card is filled in for every 
firm called upon—if possible, when the first call is made. 
When received at the head office, the cards for prospective 
customers are filed in the “ live” index. Cards for firms 
not likely to be of use are marked “ Useless,” and filed in 
the * dead” index. The reason why the firm is considered 
“ useless” is always stated on the “ dead ” card. As both 
indexes are referred to before a new card is filed, there is no 
possibility of useless or duplicate names being added to the 
“live” index. Each card gives particulars regarding the 
exact nature of the business carried on, the approximate 
number of bands employed, the goods manufactured by the 
advertisers which are likely to be required, the name of the 
persun to whom advertising literature should be addressed- 
(if this is allowed), and other information. The cards are 
filed alphabetically in order of name. They are graded and 
marked G1, G2, G3, G4, G5, or G6, according to the nature 
and importance of the business. A capital letter indicates 
the branch office or district to which the firm belongs— 
thus “ L” denotes London district and “ M ” Manchester 
district. Other numbers (written in red and commencing 
at 10) show the trades classification—i.¢., 12 may comprise 
all engineering trades and 14 all textile trades. With such 
a system (suitably adapted to meet particular requirements) 
literature can readily be addressed by young girls to all the 
firms on the index—to firms likely to be in the market for 
some particular article—to firms of any selected grades—to 
any particular trade or class of trades—to the most im- 
portant or least important of any particular trade or class of 
trades—to all or any sclected grades or trades in any par- 
ticular district. If neatness and legibility are particularly 
desired, the letters and figures can be stamped on the cards 
by rubber stamps. Although full working details of the 
system cannot be given here, it will be readily appreciated 
that the adoption of such a scheme gives opportunities for 
intensive advertising with a minimum of waste. There is 
no comparison between the results obtained from literature 
dispatched blindly from a list and that which is guided into 
the proper hands with intelligence and discrimination. 

To sum up. theories upon what may or may not constitute 
a good advertisement from the critic’s point of view are 
worth careful consideration, but what are wanted for the 
general mass of people are good, hard, telling, convincing 
and persuasive facts. Information should be given in plain, 
straightforward language, without ambiguity or exaggera- 
tion. All complex rigmarole that cannot be easily under- 
stood should be strictly avoided. If the article, price, and 
inethods of distribution are right, good advertising will 
bring results. It is worth while remembering that humanity 
in the aggregate to some extent resembles sheep and 
monkeys. Like sheep, they can be driven in flocks, and, 
like monkeys, they will imitate what they see their neigh- 
bous do. Whole neighbourhoods, for instance, will some- 
times adopt some special contrivance or article because 


some person of importance orders the first one. Certain 
articles will sometimes become the “fad,” and the “ fad ” 
ultimately becomes general. A keen judge of human 
nature can sometimes foresce this result when placing an 
article upon the market. Unconsciously, it may be, he is a 
student of psychology. 

Successful advertising necessarily involves successful 
merchandising, and meaus more than the ability to write 
interesting advertisements. The goods must be readily 
obtainable, either direct from the makers or through dealers. 


‘If the latter, economical methods of distribution must be 


arranged. - 


INSURANCE OF ELECTRICAL MACHINERY. 


‘By C. STUART BUYERS, A.M.LE.E. 


Ont of the results consequent upon the widespread use of 
electric power has been the formation of electrical depart- 
ments by many insurance companies whose enginceriug 
activities previously were confined to the insurance and 
inspection of boilers and steam engines. 

lt may confidently be stated that the number of electric 
machines insured in this country at the present time exceeds 
100,000. These are of all sizes and types, from the diminu- 
tive fan motor to the large rolling mill motor or turbo- 
generator sct. | 

Insurance is the watchward of the twentieth century, and 
electrical engineers cannot complain that their particular 
interests have been in any way neglected, there being quite 
a number of enterprising insurance companies ready to meet. 
any demand which may arise in this direction. 


As the usual methods adopted in carrying out the in- 


surance of electric plant may not be generally familiar, the 
writer proposes to explain on broad lines the underlying 
principles connected with this rapidly growing business. 

On being approached by an insurance agent to consider 
the question of insuring his electric generators and motors 
against risk of loss or damage from breakdown, the pro- 
prietor or manager of a firm which has adopted electric 
driving of machinery naturally asks, first of all, what it 
will cost. ‘ 

Curiously enough, the premium is charged on what 
appears at first sight to engineers to be a very unscientitic 
basis. The agent simply requires to ascertain the rated 


_ kilowatt output of each generator and the horse-power of 
` each motor, and from this data he is able to submit an 


estimate of the annual premium and the sum for which each 
machine will be insured. No details, such as voltage, 
speed, nature of drive, whether continuous or alternating 
current are required in the first instance, as the premium is 
based on the output alone. ` 

The thought arises at once, that surely if this is the case, 


the owner of a low-tension or low-speed plant must be ` 


penalised to the benefit of the owner of a high-tension or 
high-speed installation. Practice proves, however, that 
such reasoning is fallacious; in fact, high-tension elec- 
trical machinery is a better insurance risk than low-tension, 
for two reasons—firstly, because the manufacturer paysa 
greater relative attention to the insulating materials used 
and lengths of creepage paths allowed; and, secondly, 
because the fact that a machine is operated by high-tension 
current ensures that it will be properly installed and main- 
tained by the user. 

The premium is based ona sliding scale, which has the 
effect of diminishing the ratio of premium/indemnity as the 
size, or, to be more strictly accurate, the value of the machine 
increases. This is sound finance, as the cost of inspection 
and management is practically independent of the size of the 


- insured item, and remains constant; the risk being the only 


variable. 

Should the agent prove successful in having his quota- 
tion accepted, the next step taken is to have the plant care- 
fully inspected by an electrical engineer-surveyor whose 
business it is to take full details and to report to his 
employers the condition of the plant, making special note 
of any circumstances likely to lead to breakdown. If the 
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surveyor’s report is satisfactory on the whole, the policy of 
insurance is issucd, and a detailed report on the condition 
of the plant, stating any suggested improvements, is sent to 
the owners. On the other hand, if any serions defects are 
noticed, such as heavy overloading or the working of open- 
type motors in exposed, and wet situations, &c., the policy 
will be: deferred until the working conditions have been 
made satisfactory. 

In extreme cases where, due to lack of attention or to 
adverse conditions of working, the plant is subject to 
frequent breakdown, the majority of insu-ance companies 
will decline to accept the risk. 

Experience fully proves that in electrical machinery it is 
not the design or manufacture of a motor that determines the 
breakdown risk, but the conditions of “working, 

The report of a skilful and experienced surveyor is of 
great value to the possessor of electric machinery, as it 
enables him to form an accurate estimate of the way the 
plant is being looked after, and whether suitable steps are 
being taken to maintain it in efficient condition. 

The first inspection is followed by further ones at 
intervals of about three months, and after each inspection a 
fresh report is submitted giving details of improvements or 
defects noticed since the previous examination. 

Many insured firms consider the reports to be the most 
valuable feature connected with their policy, and although 
they have no breakdowns over a number of years, they con- 
tinue to insure without any feeling that the amount expended 
in premiums could have been better utilised. 

There is no doubt that a wide-awake surveyor can often 
prevent a serious breakdown by detecting a hitherto un- 
observed crack in a casting or by pointing out a defect in 
the insulation revealed by his portable testing instrument. 

On more than one occasion the writer has detected un- 
noticed faults or flaws in machines working under the 

"supervision of well-trained engineers, and it is without 
question a fact that fault detecting is largely a matter of 
experience in breakdown and repair work. A surveyor 
coming fresh on to a plant is more likely to notice some- 
thing abnormal than the engineer-in-charge, who usually 
sees the machines six days a week. This may sound para- 
doxical, but consider, for example, an oil-cooled transformer. 
The load on this may have been gradually increasing due 
to extensions, or the transformer may have been changed to 
a new and out-of-the-way position with less ventilation. In 
either case the temperature will rise: and, even if the rise’ 
be above safe limits, it is very improbable that a charge- 
engineer who had been supervising it for a number of years 
without experiencing the slightest trouble, would notice 
that the heating was more than it had been previously. 

Any excessive heating would, however, at once be noticed 
by an ontside person who had had experience in the working 

of transformers, > >> : 

It is not always realised that inspection is carried out 

solely with a view to prevent breakdowns and to assist the 
owners to maintain their plant in such efficient condition 
that the number of breakdowns or accidents will be reduced 
to the lowest limits. 

When a firm allows its electric installation to get into a 
neglected and unreliable condition, and then insures it 
against breakdown, it may take the insurance company 
several years to have patched-up armatures gradually 
re-wound as they burn ont, and to get the owners to alter 
unsuitable drives, thus turning a bad risk into a good one. 

An actual case to illustrate this may prove of interest. A 
firm of engineers decided to insure their electric motors, 
numbering some 65, six years ago. This p.c. plant, with 
motors varying in size from 5 H.P. to 50 H.P., when taken 
over by the insurance company was considered a doubtful 
risk, as the motors were of an old type, and they had been 
frequently repaired in a temporary manner in order to keep 
them working. 

The breakdown experience proved to be as follows :— 


lst Year eae | 12 motors broke down. 
2nd ,, ion k «se 13 motors broke down. 
8rd ,„ zee "ne - 11 motors broke down. 
4th ,, sis, Ses .. ll motors broke down. 
5th ,, ie ; 9 motors broke down. 
6th , es 5 motors broke down. 


During the first three years it was found necessary tio 


rewind a number of armatures, and the risk was an 
unremunerative one, but the second three years, in spite of 
severe work imposed by war conditions, showed a con- 
siderable reduction in the amount paid in claims, and it 
may safely be stated that the plant is in better condition 
to-day than it was six years ago, 

(To be concluded), 


THE GOVERNMENT AND FOREIGN TRADE. 


THE fascinating history of the birth, growth, and develop- 
ment of British foreign trade contains much to make us 
proud of the initiative and foresight, daring and enterprise, 
of our forbears. ‘The pioneering achievements of very early 
trading days will never lose their romantic character, 
There was nothing of the ugly spirit of modern methods of 
penetration, for there wert no competitors of any kind. Even 
down to five and twenty years azo we were able to carry on 
large transactions practically without let or hindrance in 
various markets of the world. International trading 
rivalry was then only a mild and more or less friendly thing 
compared to what it became—first gradually and then ever- 
increasingly—in the following years, as otber nations 
developed their manufacturing resources and became 
envious of our reputation and our success. The efforts of 
large trading concerns and the enterprise and initiative of 
private commercial firms secured a great name for British 
manufactures and for the rectitude of British commerce and 
commercial men. We knew how our reputation had been 
established, and securing abundant trade, we were too con- 
tent, and left the way open for those who designed to 
weaken our hold, and who introduced all sorts of enemy 
methods, some skilful and efficient, others mean and base, to 
that end. The story of their success is well known to traders 
to-day ; three and a-half years of terrible war have brought 
the facts ont into the light of day until even the man in 
the street knows something of it, though, strangely enough, 
the lesson has not yet been fully learned by numbers of 


` politicians, judging from the discussion at Westminster on 


the second reading of the Non-Ferrous Metals Bill. 

The foreign trading situation has undergone an entire 
change since those romantic early days, and while no one 
can say to-day what developments may take place the-ein 
consequent upon the terms of Peace and our new com 
mercial relations with allied peoples, it is perfectly obvion 
that isolated and individual efforts will be at a grear 
disadvantage for ever hereafter. 


certain trades must continue for several years there must be 
Government encouragement of trade too. No coming 
Government will he able to exist for long unless it sets its 
face fixedly against obstructing industry and commerce, and 
abandons anything in the. nature of a policy of apathy 
toward trade and traders. Lessons learned in the tribulation 
of warfare have to be carried into very definite practical 
policy, encouraging those who aim at developing our inter- 
national trade, and bringing to British factories unlimited 
work for British workers. 
Whatever may be the designs of present enemies for after 
the war—designs which we have it in our power seriously to 
check by reason of the Allied control of raw material, 
and the other advantages accruing to us from our 
Empire resources and from present Allfed relation- 
ships—we shall require all the assistance that Govern- 
ments can legitimately render, in order that our position 
may be secured against such attacks as the disclosures 
of recent years reveal. Manufacturers and traders will 
need to bring up their own efforts, individual and col- 
lective, to the highest possible pitch of perfection, and 
we belicve that by the employment of scientific method in 
organisation and production, they will succeed, if they can 


It is also equally obvious 
_ to most of us by now, that while Government control of 


secure reasonable and intelligent co-operation from the - 


workers, whose prosperity is linked up with their own, But 
the co-operation of the Government is as essential as is that 
of the workers. and we are glad to welcome the signs that 
those now at the helm intend that it shall be given, and 
given effectively. 
The need for Governmental encouragement of trade 
D. 
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is no new theme in these pages. We have offered our 
criticisms of its obstructive policies in the past, and when 
we have observed indications of the desire to do well, we 
have not omitted to say so. Therefore, to-day we welcome 
quite heartily the measures that are being developed by the 
new Joint Trade Intelligence Departinent of the Foreign 
Office and the Board of Trade for co-operating with the manu- 
facturers and traders of the kingdom. Sir Arthur Steel Mait- 
land, M.P., the Head of the new Department, has in hand a 
task of the utmost difficulty in evolving something like decent. 
order out of chaos. Infinitely casier would he have found it if 
he had been instructed to start an entirely new Department. 
for fostering British Trade abroad; bnt the circumstances 
preclude any such simple operation. What he has to do is to 
piece together parts of several departments, and the measure 
of his success in building up a strong and effective organisa- 
tion will be the measure of goodwill displayed by those 
departments. The new Department includes the Com- 
mercial Department of the Board of Trade, which, useful as 
it has been within its limited capacity in the past, may be 
made a far greater help, and the War Trade Intelligence 
Department of the Foreign Office will also form a most im- 
portant section of the new organisation. The operations of 
the War Trade Department in connection with war-time 
problems have been larger and more effective than is gene- 
rally understood. It has had much to do with economic 
questions which will be of the utmost importance in con- 
nection with Peace negotiations and our general proceedings 
after the war. Then those who have been dealing during 
more than three years with the Lists of Enemy Firms here 
and all over the world will not have completed their work 
when the war ends, for the weeding out of enemy concerns 
must be followed with a constructive policy of facilitating 
the introduction of friendly in place of enemy businesses. 
Therefore, we shal] be bringing together, as soon as it can 
be arranged, the Commercial Intelligence Branch of the 
B. of T., the War Trade Intelligence Department (though 
obviously its war work, being still incomplete, it cannot be 
transferred at once), the Foreign Trade Department of the 
Foreign Office, and .the Consular Service and Consular 
Department of the Foreign Office. There will be two sec- 
tions of the New Department :—(1) The Overseas Division 
organised in geographical sub-sections ; (2) the United King- 
dom Division sub-divided according to trades and industry. 

It is hoped that by means of thorough co-operation 
between all concerned, co-operation which will in due 
course be facilitated by greater convenience in respect of 
departmental housing, any piece of business or information 
that can be turned to good account by British finance and 
industry will be taken full advantage of, and will redound 
to.the common good. An efficient Advisory Committee 
will be set up consisting of live and experienced men from 
the worlds of finance, manufacturing, commerce, labour, 
and so forth, and a special effort is to be made to 
secure the distribution of information among the industries 
at Home and to ensure publicity in foreign countries 
respecting British manufacturing and trade. 

There has been some feeling exhibited by merchants who 
are fearful that the new Department has designs for their 
elimination. These fears originated from the urgent 
appeals that were made to manufacturers to organise 
themselves into co-operative bodies so as to secnre ‘better 
results abroad. We have recently referred to this subject 
in some detail. Sir A. Steel Maitland sees well enough 
that after the war Germany will be out to do a great thing 
again in the matter of penetration, and while we do not 
want to adopt the same method, we must meet it somehow, 
and we can only do so by co-operation amongst ourselves. 


i 


He holds, as we do, that. export associations in industry are _ 


desirable, but that such action would not eliminate the mer- 
chant. Of course, we cannot eliminate the merchant if we 
would, and, as a matter of fact, we would not if we could, for 
he has a most important place to fill in economic activity ; 
but the lessons of the past are not easily forgotten, and if we 
have learnt one thing more than another from those who 
study the course of British and foreign trade competition 
abroad, it is that co-operation between our manufacturers is 
absolutely essential on many grounds if we are going to 
continue to regain and hold much of our former trade, and 
to secure additional] business, Adaptability is a matter of 


first importance in meeting the needs of foreign customers, 
and our adaptability will be facilitated by a policy of co- 
operation amongst our manufacturers. But why cannot the 
merchant enter into the co-operative group ? Why should 
he suspect those who desire to strengthen our industries of 
seeking to work out his elimination ? 

(To be concluded, ) 


THE METRIC SYSTEM. 


IT was hoped that the discussion which took place at the 
INSTITUTION OF ELECTRICAL ENGINEERS on Thursday, last 
week, would strike a new note, and prove of direct assist- 
ance towards bringing the subject into concrete form. by 
dealing with it from the practical workshop point of view. 
Unfortunately hopes were not realised ; the debate was 
certainly interesting, and at times entertaining, but with 
few exceptions speakers confined their remarks to the merits 
of the rival systems, and while the trend of opinion was 
unquestionably in favour of the adoption of the metric 
system, but little information was gained as to the diff- 
culties to he anticipated and the methods by which they 
might be overcome. The same applies to the two short 
papers which prefaced the opening of the discussion ; hoth 
were of undoubted merit, but both covered ground which 
has, been pretty well beaten in the past, and consisted very 
largely of descriptive material. On the whole, therefore, 
the meeting did not carry the matter much further than 
before, and for that reason we look upon it as somewhat 
disappointing. On the other hand, too much should not be 
expected of a discussion of this type, lasting some two hours 
and necessarily conducted on haphazard lines. Apparently 
no progress can be hoped for without a properly constituted 
commission of inquiry, before which each witness will be 
examined in an orderly fashion, and will be subject to cros- 
examination. The great importance of the question fully 
justifies the initiation of such an inquiry, we do not sar 
“even in war time,” but more particularly and precisely 
because we are at war, and now is the time to arrive at a 
decision in the matter, in readiness for prompt and effective 
action the moment the conditions permit of it. 

Mr. Li. B. ATKINSON, in his paper entitled ‘* The ‘ Pres 
and Cons’ of the Metric System,” endeavoured to define 
clearly the real issues that formed the subject-matter of the 
discussion which has been in progress for 30 years, and 
offered some suygestions towards reconciling conflicting 
views, while treating the question impartially. The 
author, however, at the outset expressed his preference fer 
a decimal system of coinage, and the metric system cf 
weights and measures as the legal standards for the Empire. 
He had often been surprised at the lack of definite ideas 
on the subject in the minds of authorities on this question, 
and for clearness he divided the points at issue under three 
heads—the question of decimalisation of moneys, weights, 
and measures; the question of the actual magnitude 
involved ; and the question of policy. He then detailed 
and discussed the three systems—British, metric, and 
C.G.S.—which he regarded as relevant, laying stress on 
the fact that in the British system there was no standard 
of mass, and that the British tables were based almre 
entirely upon the use of 2 or powers of 2 as multipliers. 
whilst the other two systems proceeded by multiples of 10. 
While the decimal system was essential to the use ef 
calculating machines, slide rules, &c., he thought tbat 
the great majority of the population did not employ suci: 
aids, and were unable to use decimals in calculations 
Referring to the magnitudes of units, he had no doubt that 
the pound and the half-kilo weight were best suited for th: 
mass of the population, and the ton and hundredweight or 
50 kg. for wholesale purposes. The foot and centimetre 
were useful units; the pẹth inch and the mil were better 
than the millimetre and ,th mm. ,He thought the 
direct relation between the metric units of mass and volume 
of little practical value, but concluded that as regarded the 
magnitudes of units, the advantages of the rival system: 
were fairly balanced. On the question of policy, Mr 
Atkinson considered that the vast bulk of the people hai 
no direct interest in international trading «Which eoncernec 
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only the merchants and engineers, and said there was a 
widespread feeling that the moment was inopportune for 
adopting the metric system. He thought there would be 
little difficulty in decimalising the coinage, but preferred 
the florin to the pound as the ruling coin of account. 
With regard to the unit of weight, he advocated the 
adoption of a new pound equal to half a kilogram, which 
would enable existing multiples of a pound to be retained 
almost unaltered, until they fell out of use. If the gallon 
were made equal to 10 of the new pounds it would be of 
5 litres capacity, and the way would be clear for the 
eventual adoption of the metric units of volume, by which 
time the metric units of length would have become largely 
used. Mr. Atkinson concluded in favour of the adoption 
of decimalised currency, the new pound and gallon, and an 
cducational campaign leading up to the compulsory use of 
a complete decimalised system—the metric system of 
weights and measures—a programme which might be 
realised in ten years. 

Mr. A. J. STUBBS read a paper entitled “ A Case for the 
Adoption of the Metric System (and Decimal Coinage) by 
Great Britain,” in which he outlined the history and 
described the constitution of the metric system, comparing 
it with the “chaos which we call our system,” very greatly 
to the disadvantage of the latter. Referring to proposals 
to modify the British units without adopting the metric 
system, he held that the only practical way of mending our 
present system was to end it, and proceeded to illustrate the 
advantages of the metric system derived from its scientific 
basis, the simplification of calculations and the dimensions 
of drawings, the applicability of the decimal calculator, 
economy of time in education, and uniformity of inter- 
national and other relations. ` The author then dealt with 
the disadvantages entailed by a change of system, referring to 
the extended use of English conventional standards of size, 
tonnage, &c., the cost of the change, which he regarded as 
exaggerated in importance and in many cases fanciful, the 
loss of mental and manual facility bound up with existing 
practice, the correction of drawings, the scales of maps, &c. 
Admitting that there would be appreciable inconvenience to 
he community during the transitional stage, Mr. Stubbs 
eld that it would be felt less in the immediate future 
han at any later period, because our ordinary standards had 
een upset by the war, and great numbers of men returning 
rom France would be familiar with the French units. 
lhe voluntary adoption of the metric system had been 
moved to, be impracticable; compulsory measures were 
ssential. He concluded with the suggestion that the loss 
f time and waste of money involved by delay should be 
urtailed by putting the change in hand at once. 


DiscUssION. 


The PRESEDENT, in the course of a few remarks, pointed out 
at they had to consider whether the electrical industry 
‘ould benefit, or the reverse, by adopting the system. It 
as argued that, it would facilitate export business with 
tric countries, and if this argument were sound, it was 
jually true that it would facilitate the business of such 
uuntries in our markets which used British measures. He 
ought that only manufacturers who were in touch with the 
Įestion could decide this matter. The Institution must make 
9 its mind and decide one way or the other; the system 
ould never be voluntarily adopted, and therefore compul- 
m would be necessary. 

Mr. Harry AtLcock, who opened the discussion, said be 
‘artily agreed with the general findings of Mr. Stubbs’s 
‘per; as to Mr. Atkinson's contribution, he regarded it 
ore in sorrow than in anger. Mr. Atkinson talked about 
snissing all fanciful considerations, and then proceeded to 
vent hundreds of them. He (the speaker) advocated a 


versal system, as a nation could only survive by its trade 


th other nations, and we must make it easy for others to 
al with us. He did not accept the inference of Mr. Atkin- 
1 that the export trade interested a small number of people; 
> were all interested, and it was a national duty to widen 
r industrial connections. Which system was to be the 
iversal one? The British system was hopeless, and we 
ist either consider its improvement or adopt a better one. 
. pointed out that a House of Commons Committee in 1870, 
er considering the above matter, came to the conclusion 
it it would be as difficult to adapt our own system as to 
Pt a new one, and our trade at that time. was nothing 
npared to our present trade. Our manufacturers considered 
ir own convenience, not the national advantage, and this 
ounted for the passive attitude of the manufacturer. He 


reminded them that in 1870 the Germans adopted the metric 
system used by the French, who were their opponents, be- 
, cause of its advantages. It was probable that there would be 
a period of reorganisation after the war, when the metric 
system could be adopted. 

_ Mr. W. H. Massey said he was born, and lived for 30 years, 
in a country where the metric system was in use, and then carne 
to England, and for 13 years had to learn English measures. 
He subsequently returned to a metrical country for two years, 
and, although he agreed that the metric system was simple. 
he, personally, had a preference for the English measures 
which he used. No doubt the metric system was preferred 
by the scientist,,but it did not affect an ordinary workman 
like him. However, he was absolutely neutral in his attitude. 

Commander Boris, F.N., expressed his appreciation of the 
papers, which dealt with the question from different 
points of view. The question of policy in education was 
most important; he had often pitied the young Briton who 
found a difficulty in remembering so many figures, and had 
to use a ready reckoner. Decimalisation and ‘‘ metricalisa- 
tion ’’ were totally different: if the British system could be 
decimalised it would probably be better to use such a system, 
but it had been shown that this would probably be as difficult 
as adopting the metric system. He urged that it was the 
business of the technical man to lead the practical man, 
whose business interests were limited to his own affairs. 

Major Puaisant said that he was in this country last year 
to purchase enormous quantities of wire, &c.,.and had to 
translate the schedule into British weights and measures: he 
believed that we might have saved a year of war if the 
metric system had been in use here. At Peking, with the 
Boxer Expedition, he was at the entrance of the Imperial 
Palace, and witnessed a conversation between his Chinese 
attendant and a Japanese sentry; neither understood the 
dialect of the other, but they had no difficulty in communi- 
cating with one another in writing. In the same way, the 
metric system was a universal language, and would facilitate 
intercourse between the nations, whereas the British system 
formed a kind of veil between the French and British. Even 
in a savage country he had found the decimal system in use 
and understood by the natives. He compared the existing 
conditions with the confusion of tongues at the building of 
the Tower of Babel, and illustrated the difficulties due to 
the difference of units. If our soldiers had known the metric 
System, much loss of time might have been avoided. 

Mr. Rocer Smith said Mr. Atkinson very properly referred 
to the effect of the change on the 90 per cent. of people who 
calculated mentally. The mechanical engineer would wel- 
come the change. The French had had some 77 years of 
compulsory use of the metric system, yet in the provinces 
they were still able to use their old weights, &c., adapted to 
the new system, and he felt sure that the English would also 
be able to do so. f 

Commander Bristow pointed out that the magneto indus- 
try had been founded during the war under the egis of the 
Government, and all dimensions were standardised in milli- 
metres; sone 300,000 magnetos had been made, and the 
factories might as well be in metric countries as far as draw- 
ings and dimensions were concerned. In regard to our export 
trade, statistics showed that 281,000 tons of machinery were 
sent to English-svstem countries, and 203,000 tons to metric 
countries; it might be hazardous to do anything to affect our 
tonnage to the former unless they would come into line in 
regard to system. We did twice as much cycle business with 
English-sy stem countries, and nearly the same proportion in 
scientific instrument exports. Taking the whole of these 
exports, the proportion was 800 to English-system countries 
and 600 to metric countries, so that the trade with the 
latter was not so preponderant as the number of such coun- 
tries might suggest. To illustrate the impossibility of remem- 
bering the diverse systems of weights and measures in use 
in this country, he mentioned that an inquiry as to the 
number of ‘‘caraways in a featherweight,’’ made to an 
official ‘‘ weights and measures’’ department had been treated 
guite seriously. p l 
“Mr. D. Apamson considered that the question of coinage 
should not have been introduced. The sovereign was not 
comparable with the inch, yet the decimalisers would retain 
the former while abandoning the latter older measure. They - 
must guard against discontinuity in work; the change over 
to the metric system would involve throwing over everything 
established by Whitworth. The textile machinery industry 
was unanimously opposed to the metric system, largely be- 
cause its adoption would affect continuity of output, due to 
the disorganisation of the supply of new parts to old machi- 
nery. Incidentally, he mentioned that the German machi- 
nists had adopted a range of only 50 metrical sizes of tools, as 
against the 150 different sizes which British makers had for the 
sime range of work. It would not be such a small matter 
to renew all these tools as might be supposed; he doubted 
whether they would be able to sell cheaper, and thought it 
would be a mistake to compel people to adopt the metric 
wi E. C. Barton said he thought that Australia would 
very soon be a metric country; they were only waiting for 
England to move in the matter. He strongly urged i 
this was not a case for studving individual interest; they 
must consider the national interest. Experience showed that 
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the jewellery trade, although opposed to the metric carat 
before its adoption, were its supporters immediately after. 
The Germans had without trouble abandoned their old coin- 
age for metric coinage. The English system was illogical, 
and confused a man from his school days; he was logical 
before he went to school. 

Mr. H. M. Hosart said he had long felt depressed by the 
lack of progress in this subject; the conditions were no more 
encouraging in America than here. It seemed to him that 
one dare not contemplate what would happen if the metric 
system was not adopted within 10 years. He had been a 
believer in that system for many years, but as an engineer 
was compelled to use the English system, in order to be 
understood, and for this reason collective effort was necessary 
to bring about the introduction of the metric system. He 
did not see any hope of being free from the handicap for the 
next generation unless they proceeded actively by collective 
effort. Habit was a predominant factor; not our own, but 
other’s habits. The young men of both England and America 
were strongly in favour of the metric system, but the old 
men were the obstacle. : i z 

Captain D. H. Kexxepy recalled a discussion on the subject 
16 or 17 ycars ago by the Institution; he- considered it a 
serious reproach that nothing definite had been done as yet: 
Although he was neutral in his attitude to the metric system 
before the war, he now felt that the change should be compul- 
sory. It wasa remorseless state. of mind which would compel 
our children to adopt the British system just because we used 
it. The more mental muddle caused to a child the less was 
ee energy available for the things that really matter 
in life. , | 

Mr. H. RotrensurG pointed out that the obstacle to change 
arose from the fact that the «Ider people while in a position 
to say whether a change shouid occur, had not the mental 
suppleness to arrive nt a decision on the matter. The younger 
generation had a right to be consulted. The question was 
whether the great thinking mass of the people would benefit 
by the introduction of the. met ic system. He, the speaker, 
felt that the transition stage would lead to endless trouble, 
hut if a broad view of the matter were possible, differences 
of opinion would disappear. | 

Owing to the brief time at their disposal, the authors de- 
cided to communicate their replies to the Journal, 
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"NATIONAL ELECTRICITY SUPPLY. 


A BOARD OF ELECTRICITY COMMISSIONERS. 


An interim report of the Coal Conservation Sub-Committee 
of the Ministry of Reconstruction (abstracted in The Times of 
Friday last) deals with the extent to which conservation of 
coal could effect economy in the produ on of motive 
power with the expansion of industry whic 

in the way of new manufactures from the proper use of coal 
so saved, and with the steps necessary to attain these objects. 
The members of the Sub-Committee were :—Mr. Charles H. 
Merz, Prof. W. A. Bone, Mr. Guy Calthrop, Mr. John Kemp, 
Sir R. A. S. Redmayne, and Mr. Charles P. Sparks. It will 
be remembered that a Board of Trade Committee 18 also 
dealing with the problem of electric power eupply. 

‘It is pointed out in the report that the coal consumption 
involved in the production of motive power in the United 
Kingdom amounts at present to 80,000,000 tons a year. 
the industrial reorganisation which must take place on the 
termination of the war the further development of power 18 
of great importance, ayd large quantities will be required for 
the development and tarrying on of new processes not at 
present undertaken in this country. The present use of motive 
power per employé is only about half that in the United 
States, and it is only by largely increasing the amount of 
power used in industry (by two or more times) that the aver- 
age output per head (and, as a consequence, the wages of the 
individual) can be increased. The pre-war earning power, OF 
wages, of each individual, was far too low. 

‘Power can be most efficiently applied to industry by\ the 
= medium of electricity, and, technically and economically, elec- 
trical energy can be best provided by a comprehensive system. 
‘Power production in large plants, with generating machines 
of 50.090 HP. or more, will not only be far more economical 
than in a large number of smaller plants, but will ultimately 
involve great economies of capital by securing a better load 
and a more effective use of the plant. With such super-plants, 
if suitably situated on large sites, it would be possible—so far 
ag it might be found economical—to extract by-products from 
the coal before nsing it ar fuel. The super-nlants would feed 
into the main trunk distributing system. which must be laid 
down thronghont the country, and which would collect any 
waste power available, wherever aitnoted, and deliver it where 
it could he profitably nsed. Jt would also. hy saving the cost 
af transport, make it commercially possible to bring to the 
eurface mucly coal that is at present wasted and left in the 
pits, hut which, under the new conditions. would be turned 
intn electrical encrev at or near the nithead. : 

Were power mnnlẸ in the United Kingdom dealt with on 
comnrehensive lines, and advantage taken of the most modern 
encinesrina developments, the saving im coal thronchout the 
conntry would, in the fear future, amount to 55 000 010 tons 


should result. 


annually on the present output of manufactured producta 
apart from the possible saving on domestic coal consumption 
If: the coal so saved were used for the production of further 
power, it would be possible to generate continuously not lew 
than 15,000,000 m.P., which would more than compensate for 
the absence of large water-powers in this country, and adm 
of the manufacture here of many products which at present 
are made only in America and on the Continent. 

The Committee regards it as essential that the present in 
efficient system of over 600 districts should be superseded tir 
a comprehensive system in which Great Britain is divide! 
into some 16 districts, in each of which there should be onr 
authority dealing with all the generation and main distribu 
tion. Centres or sites suitable for electric generating purpore 
should at once be chosen on important waterways as the 
future main centres of supply for each of these large district- 
The sites should be as large as possible, having ip view ile 
land available in suitable localities, and should have amp!+ 
water and transport facilities. Land is required not onby for 
the power stations themselves—which for the sake of security 
and safety would have to be suitably sub-divided, and not all 
contained in one building—but also for the processes involved 
in the extraction of by-products from the coal, where euch 
extraction is found to be justified. It is also required for the 
development of electrochemital processes, which can be most 
conveniently carried on close to the power plant. Plan 
should be prepared for the construction immediately after tlre 
war on these sites of the first instalment of these large. super- 
power plants, and once these plants were in existence it wor! 
be possible’ for existing authorities, without being left. in th 
lurch, to stop extensions of their own uneconomical stations 
and to arrange to take their power from the main system. 

To carry out this policy a Board of Electricity Comm:: 
sioners should be appointed, with full power to deal wrth th» 
electricity supply situation throughout the country. Amon: 
other things they should have power :— 

1. To stop the extension or multiplication of uneconomic: 
stations for public supply. 

2. To arrange for the handing over, on equitable terms, d 
the generation, transmission, and main distribution: system 1 
each of the areas into which the country is to be divided to : 
new electricity body appointed for that: area. 

3. To standardise for each area the frequency and voltage ~ 
the main transmission and distribution systein. 2. 

4. To settle for each area whether such body should cc: 
sist of a Parliamentary company working under adequate co 
trol as regards limitation of dividends, &c.. or one of oti- 
alternatives set out in an appendix to the report. 

With regard to these alternative types of electric pow 
organisations, the Sub-Committee is impressed with ti- 
special need for initiative and resource in the manageme:' 
of the business of power supply, and is of the opinion t: 
the freedom of range and keenness which are distinctive ~ 
private enterprise will be found to be in a high degree cr“ 
ducive to the fullest measure of success. The Sub-Committ-- 
considers that if the nation is to get immediately an efficier’ 
power supply, and is to take advantage a the temporary li 
in manufacturing output iminediately after the war, Sis: 
assistance in some form may be necessary. 
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CORRESPONDENCE. 

Le ters received by us after 5 P.M. ON TUESDAY cannot appear ee. 
the following week. Correspondents should forward their comav:: 
cations at the earliest possible moment. No letter can be publisks 

, unless we hare the mee name and address in our possession. 


An Institution of Electrical Station Engineers. 

In reference to the letter in the ELECTRICAL R w oft 
30th ult., from the assistant technical officers of the Suri- 
land Corporation Electricity Department, I have been « 
structed by this branch to forward you a copy ofca br- 
which has n sent to Mr. Healy, of Battersea. on the ~: 
ject of the proposed Institution of Electricity Supply Er: 
neers. You are at liberty to insert the same in your r- 
issue should you so desire, and we shall steem it a far 
if you can do so, as we think it deals with a questin~ 


urgent importance. J. W. Thomas 
e . 3 


Hon. Sec., Manchester Branck. 
Association of Electrical Statron Engin. - 
Manchester, December 14th, 1917. 


ASSOCIATION OP? ELECTRICAL STATION ENGINBERS. 
MANCHESTER BRANCH. 
H. W. Healy, Esq., i 
Battersea Borough Council Electricity Works, 
. Battersea. ° 
Re The Institution of Electricity Supply Engineers. 
ear Sir,—At a general meeting of the Manchester Pro- 
of the A.E.S.E. the recent correspondence on the prer~ 
Institution of Electricity Supply Engineers was discu‘~ 
The members were in entire agreement with the enginec:- 
Sunderland in their expression of sympathy with the :- 
of the technical officers in London, as indicated at the ir- 
ing held in Hammersmith. f 
There is little doubt that the state of affairs in the ~~ 
vinces is similar te that in London. and. recognising thr - 
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n the Manchester district are making strenuous efforts to 
Jace the Quesluud of rlutus, elucieoTy, Xe., UU a suunder babis. 

Wihudt cOmally weicowing Lue auvent ol such a prospec- 
ive stitution, and being anxious to assist in the estavush- 
nent of such on a national basis, we would suggest that the 
ask of reconstruction be undertaken by means of and 
hrough ‘the already existing Association of Electrical Station 
Engineers. This Association has already a large membership 
n the provinces; in Manchester and district we have in a 
short space of time enrolled upwards of 100 engineers holding 
‘esponslble positions in electrical supply undeitakings, and 
the task of organising would be greatly simplitied if its 
machinery was made use of, and the danget of overlapping 
yrganisations would be avoided. 

Moreover, we are of the opinion that the time is now ripe 
for the broadening of the basis of the A.E.S.E. In the great 
“ngineering centres, such as Manchester and Newcastle, there 
are many capable engineers holding responsible stail appoint- 
ments in large engineering works, who are desirous of joining 
in organisation adapted to their needs and status. We have 
nad numerous applications from such, and we are firmly con- 
vinced that these men would, if admitted into the ranks of 
the reconstructed A.E.S.E., at once be a credit and a source 
of strength. . 

We would suggest, therefore, that the engineers in New- 
castle, and Sunderland, and other districts associate them- 
selves with the A.E.S.E., and assist in the formation of an 
Association of Electrical and Mechanical Engineers which will 
embrace engineers holding responsible positions both in sup- 
ply undertakings and engineering works. 

The suggestion may appear to be a very wide one, and to 
some may be open to the criticism that the interests of supply 
engineers will be relegated to the background. But such a 
possibility could be prevented by allowing them a section of 
their own, by.means of which they could safeguard those 
interests with which they were most particularly concerned, 
and the same would apply to other sections of the engineering 
profession, whilst on the broader issues affecting the profes- 
sion as & Whole, there would be a common programme and 
united effort in place of the overlapping and division which 
at present threaten to make many‘of our efforts fruitless. 

We should be glad if you would bring the above points 
before your Committee.—Yours faithfully, : 


J. W. Tuomas, Hon. Sec. 


{So far as we are in a position to judge, the proposals of 
the Reconstitution Committee and the sense of the meeting 
held last week were entirely in harmony with those put for- 
ward in the foregoing letter —Eps. ELec. REv.] 
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Prohibited Imports. 


In your issue of December lth there is a letter, signed 
“L. G. Hawkins,” upon the above subject, in which he 
appeals to lovers of fair play for ussistance and advice. 

Hos dithculty appears to be that in these days of world-war, 
he ig not allowed to import electrically-heated American novel- 
ties. One quite realises his disappointinent, but surely 1t 1s 
not dithcult to see that it would be grossly unfair to allow 
these imports to take place, whilst English manufacturers in 
-he same line of business are hopelessly restricted in their use 
x material and labour. D 

The pathetic plea of coal- and labour-saving devices 1s not 
zery impressive to those in the trade. The only coal-saving 
levices worth any consideration in these days are large cock- 
ng installations and electric fires, neither of which were 1m- 
sorted from America, but which have developed here during 
he last three vears to a remarkable extent. 

It is to be hoped that those shopkeepers’ to whom Mr. 
jJawkins appeals for help will, while thinking of their own 
mall losses, also think of the stupendous difliculties under 
vhich English manufacturers now labour, and will keep their 
elp and sympathy for those who under great disadvantages 
oyally carried out the demands made upon them by none 
oo sympathetic Government Departments, to the practical 
xclusion of civil business. T. Birkett, 


Manager, Heating and Fittings Dept., 
` | Simplex Conduits, Ltd. 
Birmingham, December 15th, 1917. 


f : 


Regarding the letter from Mr. Hawkins, of the Hotpoint 
Xo., re above, I agree with him that it seeins unfair that 
yhile other American goods, less essential to our needs in 
hese times, should be allowed to come into this country, the 
' Hotpoint” goods are prohibited; of the large range of 
ppliances they have already placed upon the market, there 
s not the least doubt that the majority are indeed real 
Nabour savers,’ and if these facts were placed before the 
mports Department in the shape of a petition, signed by the 
ding electricity corporations, wholesale factors, &c., surely 
ne matter would receive the consideration that it is entitled 
x Would it not be possible for the Hotpoint Co., in the 
went of a permit being refused for the complete articles, to 
ke an application to import the necessary parts and have 
m` mounted here, with the view that after the war an 
glish company could be formed, and the whole of their 
liances, upon similar lines, turned out in this country, 
creating s new field wherein lies great scope? Or are 


we to lie idle, and become a dumping ground for American 
gouds iU a oluidldl Walbuer bo tual id Which We wuiuWwed Lei- 
Inauy W uwup Der eavcluicul guuus Dee W pie-wal days? 
ibe matier ls oue Lhar would require caietul Daunuuny, and, 


| also, 18 & DI Proviem tor whatever GuvVernent We way have 


In. power alter the war, there is Do dispuuinpg the fact tuat 
the electricul cooking and heating business bus a Weumeuduus 
future. vetore it. Dhall we rixe to the occasion? Meanwhile, 
get the prohibition ban 1lemoved, and’ keep un eye on the 
tuture. | 

À. E. I. 


—_——— 


December lith, 1917. 
The EVY.U, or te ALLS. ib. ? 
I am desued vy tue aiusywuoue biaucu tu stale, I reply 


to UP UeeicU uginuti, vab Wadi Vuiuigiug tU UUvuug 
ULLUS ut Ub cugi LUF Wowmuvi ddi) al tuid Cus, oo bUb 


T bDiaunch ds lice hun We Wuuvig Oppacticmucd U) yUuk Walco 


pvuucul. de db ULUCUIL VO dlale Uu-dauuu LUG pautau Wani Ul 
d puuey, wub iUc ULUL MWiaue bO Dis AJUU a á dUovu vidd 
Uu puyo a WME COUW uuu UL tue Qeuiciauling Yiu Udba i- 
Duty dtuud Ui LUE POWE sbuidb, Waetuci piivdiodiy Ut Luid- 


Cipauy OWUCU, auu WUG eCMuLb Luuue Wall a WaeW bU decu ig > 


a vase late tor Louden aud Greuler Lonuon shouid ve a sui- 
cent Muulca Uon LO Worxswen aud eugiuocis uuxe bhat lis 
drade twon is proceeuwg wioug suuuu uues, Lhe Maryle- 
bune Biancu of tue wy.Aa.U.. are of ovuuon that Wany of 
the duilicuilivs Lucy have encoultercd Guiing We piugicss of 
Nepgoliutious Wills the Valiuus auibulliles WoUUuiu Lut uve 
Occurieu bad the stauon euyineels stuud Miluly Wil Lue Wea. 
Uue engineer Wid one ot our Wieuivers tuat be Wel iL DY 
the front door and signed tor sulury, While the workiuen 
Went in by a side door and drew wages, and the only privi- 
lege be got Was that of drawing lUs. a Week less.’ Lie engi- 
neers are not contented, but still they hoid aloof trom the 
Wages statt, and suter accordingly. 

lbe extremely lugh cost of living affects all alike, and the 
Branch submit that the following calculation has never been 
proved wrong :— _ 
| An engineer earns two guineas per week; he pays 10s. a 
week rent; in pre-war days that left 32s. for necessaries. Sup- 
pose, for arguiment’s sake, he bought 16 Ib. of tea at 2s.; to- 
day he still requires 16 |b. ot tea, but since he has to pay 4s. 
for it, he must get 32s. from somewhere to weet the differ- 


ence. His salary.and bonus should, therefore, be equal to.. 


4s. per week. It wus stated in the Branch that lamp oil 
costs 24d. per pint, candles 10d. per lb., bootlaces 6d. per 
pair, firewood ld. per bundle, and so on ad infinitum. These 
unconsidered housebold necessaries are part aud parcel of 
our everyday life, and it is fashionable for Cabinet Ministers 
to omit all reference to these things in their speeches. If 
an engineer is still in receipt of a low salary, the task of main- 
taining the semblance of a decent existence must be uncon- 
scdonably hard. 

The Branch would advise the station engineers to work out 
their salaries on the poverty line of pre-war days, viz., 30s. 
per week. Taking 6s. for rent, there would be left 24s.; add 
the sum now required to make up the purchasing power 
under present conditions, %As., the total salary received would 
therefore be 54s. This 543. represents the poverty line to-day, 
and the Marylebone Branch of the N.A.U.B. would like to 
know how many station engineers are on or below this line. 
If 6s: be added for rent in their case, £3 per week stands as 
the poverty Jine for the educated craftsman of to-day, for it 
is quite obvious that the engineer would not lve in the 
crowded areas where rents are cheap, and the surroundings 
not particularly nice. 

The problem of how to bring home these hard facts to the 
authorities Is still engaging the attention of the Branch, and 
it is hoped that the station engineers will accord us a little 
more support than they have done hitherto. | 


J. Vincent, 
Branch Secretary. 
National Amalgamated Union of Enginemen, 
Firemen, Mechanics and Electrical ‘Workers. 
London, N.W., December 15th, 1917. = 
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The Functions of a Borough Electrical Engineer. 


Having an overdue account which I was unable to collect, 
I tried to collect it through the medium of the local County 
Court. During the hearing of the case, much to my astonish- 
ment, although he knew absolutely nothing of the case, nor 
what I have expended in time, labour, and material, Mr. 
McInnes, the borough electrical engineer, appeared to give 
evidence in favour of defendant, and, owing to what he said, 
I was-awarded only half the amount of my account, the 
whole of which I have since had to pay out in court fees 
and other expenses connected with the case. 

The Judge was as much surprised as myself at the appear 
ance of the borough electrical engineer, and he put this ques- 
tion to him: ‘‘Are you the borough electrical engineer?” 


The reply was, “ Yes” “And what,” said the Judge, “are i 


you doing mixed up in this case?” The reply was this: 
“ Defendant is a consumer, and I have to look after his 


interest.” But he omitted to say that I, also, am a large | 


consumer, and, according to his own, statement, it is his busi- 


586. 
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ness to study my interest as well as that of defendant, but 
. this he neglected to do. 

The following is a correct statement of my account, the 
whole of which I have lost through the unjustifiable interfer- 
ence of the borough electrical engineer :— i 

Amount of my account for work done and material sup- 
plied, £4 12s. Cost of time, labour, and material, £3 13s., 
thus showing a profit of 19s. Amount awarded by the court, 
£2 12s. Expenses for court fees, &c., £2 17s. 6d. So, as you 
can readily see, I have not only lost the full amount of my 
account, but have also had to pay out 5s. 6d. more than the 
court awarded me. ; PO 

Is not tbis a case of precedent created by the official in 
question? For I can hardly believe that Corporations allow 
their highly-paid servants to waste valuable public time in 
private gnatters which do not concern them or the public. 
And I draw your attention to the case, Sir, because, in my 
opinion, it seems outrageous that a public servant should be 
allowed to take sides in private business matters and assist 
one ratepayer to the detriment of another. Thanking you in 
anticipation for giving tbe matter publicity, 

H. Brand. 


Gravesend, December 17th, 1917. 


The Efficiencies of Lighting Systems. 


I should like to criticise the article in the Review of De- 
cember Tth on “Modern Are Lamps and Incandescent 
Lamps” as being very misleading in the study of the rela- 
tive clliciencies of the different systems of lighting, and not 
belptul in the propaganda of scientific illumination. 

Ludue prominence is given to semi-indirect lighting at the 
expense of the direct method, and arc lighting against both. 

The two outstanding features of the article are :—First, the 
author's method of rating lamps, and, secondly, the unfair 
example of direct lighting. 

In the third paragraph of the article the author states that 
“ When used in a suitable fitting the * half-watt’ lamp con- 
sumes U.05 to 0.9 watt per c.P.,” and then, as a footnote, 
says: “Here and hereafter reference is to mean lower hemi- 
spherical British candle-power unless otherwise stated.” 

I can only take it that this method of rating was quoted 
to make arc lamps appear in a more favourable light. 

The correct output of a lamp is its total output, i.6., mean 
spherical candle-power or lumens (which is the mean spheri- 
cal candle-power x 4 m ), and only by this rating can two 
sources be compared. The illuminating result of the sources 
is another question, and depends upon the distribution, which, 
again, depends upon the equipment used. 

Further on in the article the author states that the ‘ half- 
watt” lamp emits practically equal quantities of light up- 
wards and downwards, which is so; therefore, on the author's 
working, the third paragraph could have read that the “ half- 
watt” lamp conswaoes 0.55 to U.I watt per mean spherical 
candle-power, and on this working I should like to hear 


_ froin the author his figures on the arc lamps, quoted in 


M.5.C.P., as are lamps notoriously give their light in one 
_ hemisphere only. : 

The next point to which I desire to draw attention is the 
staternent that ‘* semi-indirect lighting is cheaper than direct 
lighting ’’ (or for practical purposes equally cheap) where 
half-watt lamps are used, and the ceiling is white, 

I am more or less in agreement with the author, if one 
uses the type of direct unit which he quotes, viz., a 300-watt 
lamp in an opal globe, but is this a fair and efiicient unit 
for comparison? 

In the first place, the term “opal globe” is very ambi- 
guous; there are different kinds of opal, pot or flashed, dense 
or light in density. The writer has tested commercial opal 
globes which have varied in absorption to the extent of 30 
per cent. . 

I am not familiar with the ‘‘Kandem" semi-indirect fit- 
ting quoted, but it is fairly safe to assume it is an opal bowl. 

Now let us consider the units together. For the direft 
unit the lamp is totally enclosed in an opal globe, and in 
the semi-indirect, an opal hemisphere‘or bowl is used. 

Opal has the property of diffusing the light equally over 
its whole area, therefore, in the case of the direct lighting, 
50 per cent. of the light is in the upper hemisphere, and 50 
per cent. in the lower. A portion of this upper 50 per cent. 
is, as the author remarks, reflected down by the reflector, 
after passing through the opal envelope, which entails certain 
losses, and is again passed through the opal globe and further 
weakened, the resultant illumination thereby being consider- 
ably reduced. 

On the other hand. the semi-indirect unit being open on 
the top, the light in the upper hemisphere only has to stand 
the one loss, due to the reflection from the white ceiling, 
and from this comparison the author states that semi-indirect 
lighting is cheaper than direct lighting. 

T consider that the totallv-enclosed unit is as much semi- 
indirect. or at least semi-direct, as the bowl with an open 
top, and it certainly should not have been quoted as an 
efficient direct unit. 

- The proper comparison should have been with the most 
efficient type of open reflector against the most efficient of 
the semi-indirect and indirect systems, when the author will 
find that gemi-indirect lighting is 40 per cent., and indirect 


t 
lighting 82.5 per cent. dearer than direct lighting, given 
identical conditions to obtain the same foot-candle illumina- 
tion per watt consumption. l 

Lieutenant, R.N.V.R. 


Wimbledon, December 18th, 1917. 


NOTES FROM CANADA. 


(FROM OUR SPECIAL CORRESPONDENT.) 


OwI1xG to the immense demands for power for the manufac- 
ture of munitions in Ontario, it i8 becoming increasingly difi- 
cult for the great power companies at Niagara Falls to cope | 
with the situation. | 

Sir Henry L. Drayton, who is chairman of the Dominion | 
Railway Board, was commissioned a short time ago to report 
on the quantity of power developed at Niagara Falls and the 
Proportion of this power which is exported to the United 
States. Still more recently, this gentleman has been ap- 
pointed Power Controller by the Dominion Government, and 
in that capacity will investigate the entire power situation. 
particularly as regards quantities actually used and required 
by Canada, and quantities exported to the U.S. not only at 
Niagara, but at other points. 

It has been proposed in certain quarters that Canada, neei- 
ing all the power at present being developed in the country, 
should stop all export at once, but this would result in inter. 
national complications, the more so as, while Canada claims 
that the power is required here for the manufacture of muni- 
tions, the counter claim in the U.S. would be that it is prac- 


- tically all being used for that very purpose there at the pre- 


sent time, and therefore there would be, of course, no gull 
to the cause of the Allies. 

So far as Ontario is concerned, the United States could 
easily put the screw on in retaliation by reducing or stoppin: 
the export of coal, and, seeing that this Province has no cua! 
of its own at all, the plight of the people in such a cae 
during the severe winters experienced here can be imagined. 
It is, however, not in the least likely that either country wil 
take any step tending to irritate the otber. The U.S. ha: 
just appointed a Commission of two men, Col. Keller, oí 
Washington, and R. J. Bulkeley, of Cleveland, who will œ 
operate with Sir Henry Drayton regarding all electric-pove: 
matters as between the two countries. 

Besides power for electric motors in the numerous ste! 
factories at present in operation, a number of electric fur- 
haces for steel making and other purposes has been erecte! 
since the beginning of the war in various parts of Ontar:. 
the largest of these installations undoubtedly being one u 
Toronto, where 10 six-ton furnaces of the Héroult type have 
been installed; several of these are now in operation, ani 
When all are working there will be a power demand of abc! 
15,000 xw., which is about one-third of the demand of tte 
entire city of Toronto. 

The city just referred to is having a taste of war himitatie: 
just now, as the street lamps aré not put on till 6 p.m., wha 
means that everything is in complete darkness for 15 or 3 
minutes each evening—this is to reduce the peak until t 
factories, offices, &c., begin to close. The citizens have ais 
recently been appealed to by the Toronto Hydro-Electn. 
Commissioners to assist in keeping down the peak by u: 
as few lights, electrical appliances, &c., as possible betwert 
the hours of 4.30 p.m. and 6 p.m. Owing to the fact ths 
all the electric power available is generated in hydro-elec:r. 
plants, there is no object in reducing the actual power cer 
suinption, as there is no question of saving coal involved. s 
in england; the only thing that matters is to reduce th- 
peak. 

Like other countries, Canada is taking an interest in acie 
tific research work to an extent that would have been imp: 
sible before war broke out. Some considerable time ag + 
Research Commission was appointed by the Dominion Gc 
ernment, and investigations are being carried on regardi. 
the utilisation of the vast lignite beds of the Western Pr 
vinces, the fixation of atmospheric nitrogen for war, agrio. 
tural, and other purposes, and many other matters. T 
Regina Scientific Research Association not long ago prop=> 
that the Dominion Government should be urged to prvi: 
$2,500,000 annually for five years, to be divided among t 
various Provinces for research work: suggestions were m:i: 
as to how the money might best be spent. 


A nd 


Iron and Steel Trade Combination.—It is stated in it 
Times that arrangements have been provisionally made for t} 
amalgamation of the following iron and steel companies :— Ste 
Peech & Tover, Phænix Special Steel Works. Rotherham ; Sam> 
Fox & Co., Stockbridge and Sheffield ; the Frodingham Iron 3 
Steel Co., Scunthorpe, Lincolnshire; and the Workington Iron s 
Steel Co., West Cumberland. A new company will acquire ti 
entire assets of these companiea. The capital of the compa- 
involved amounts to about £ 4,000,000, 


Vol. 81. 


No. 2,091, Decemaer 21, 1917.1 THE ELECTRICAL REVIEW. 


587 


THE PROPERTIES OF ELECTROLYTIC 
COPPER—MODULUS OF ELASTICITY.* 


By B. WELBOURN, M.LE.E. á 


In an address to the Manchester Local Section, the author referred 


- to independent tests made in the National Physical Laboratory, and 
by Mr. W. B. Woodhouse, to determine ihe modulus of elasticity of 
solid hard-drawn copper conductors, and suggested that an all-round 
value of 18,000,000 might be adopted in future. Other published 
values are as follows :-- 


f Stranded 
: Solid wires. wires. 
Verband Deutscher Elektrotechniker ... 18.500,000 — 
Kapper (German) si 7 we 19.000.000 11.400.009 
Coombs (American) . 16.000.000 12,000,000 


In order to get actual values under working conditions. tests were 
made on an experimental span of about 150 ft., and special pre- 
cautions were taken to prevent movement or bending of the 
terminal posts. The sizes of conductors used were as follows :— 


0025 sq. in. = 7/0 O68 in. bare hard-drawn copper strand. 
005 |, n = 7/0097 in, : n 
O10 „n = 19/0083 in. i a 
O25 „ „ = 37/0092 in. i ‘ 


These were standard E.S.C. strands taken from conductors made 
for overhead transmission lines, and not specially manufactured. 
Each test was made as follows :— 

The points of suspension of the experimenta? span were 80 
arranged as to be level, and the supports quite rigid. The span 
length under test was pulled up to about 6 in. dip (7.e., just under 
half the breaking stress) and left for two hours to allow the strand 
to settle down. The strand was then let out to approximately 
12 in. dip C.e.. about one-fifth of the breaking stress) and the dip 

-dı at the centre of the span was measured. The span length was 
then loaded with an extra length of the same size of strand. this 
being bound to the first strand by means of a lapping of string, 
and the new dip d was measured. This was practically equivalent 
to loading the strand with its own weight of ice distributed evenly 
along its length. The measurements were made in still air and at 
the same temperature. 

On removing the extra length of strand. the original strand 
returned to dip dı, showing that the strand had not slipped at the 
terminations and that it had not heen strained beyond the limit of 
proportionality. The weight of the binding string was taken into 
account in working out the modulus. 

. From these results the modulus was calculated by the formula 
due to Prof. Alfred Still, namely— 


Wi/dy = w/d = 64 (aj — M A/3 li 


where w; = weight per ft. of unloaded strand (ib.). 
g Ww = 5 % loaded strand (lb.). 
dı = dip in-ft. for wy. 
d = dip in ft. for w. 
M = modulus in lb. per sq. in. @ 
A = cross-section of strand in sq. in. 
¢ = length of span in ft. 


- Repeat tests were made, and the same results were obtained in 


every case, The values obtained were as follows :— 
0.025” 0°05" 0°10” 0°25 ’ 
€ (7/0068) (7/0°097") (19/0083 (87/0°092") 
A- ae m oa 20025 0°05 0°10 0'25 
Wi e a a 009967 02027 0404 0'967 
Wose o a a 02035 04097  0'8124 1'937 
di a eee eee 1°0 0°8333 1°00 0°666 
a ose ier T he 1°626 1°3645 1:583 1177 
l oes ... ee 14342 144°42 150°42 14142 
M (in millions) ... 20°11 19°84 17°36 ` 15°46 


It will be noticed that the modulus decreases as the number of 
wires in the strand increases, i.e.. the modulus of a strand 
‘apparently depends on the number of wires composing it. 
From the above considerations the following may be taken as 
suitable working figures :— 


7-strand cable ... 
19-strand ,, sa vee 17,500,000 3 
37-strand ,, 15,500,000 i ' 


The terminal posts are not stiff enough to permit of tests on 
6l- and 91-strand conductors, which are, however, seldom used 
except on short low-pressure lines with short spans. and their 
modulus is not of much importance. A consideration of the above 
figures, when plotted on a curve, suggests, however, that the 
following values might be taken for them :— 


61]-strand ii Wis 14,000,000 

Olestrand =... seen 12,500,000 
As-a@ result of this experimental work with long spans, the 
author wishes to modify his earlier recommendation of 18.000,000 
for solid wire, which was chiefly based on the work at the National 
Physical Laboratory on quite short lengths of wire. The further 
work now reported confirms Mr. Woodhouse'’s result of 20,000,000 


20,000,000 Ib. per sq. in. 


for working. conditions, and this is the value which should be. 


adopted when designing transmission lines. 


* Abstract, from the Journal of the INSTITUTION OF ELECTRICAL 
ENGINEERS, 


LEGAL. 


BESSANT v. STEVENS. 


SITTING at Lewes at the Sussex Assizes on December llth, Mr. 
Justice Bray commenced the hearing of this action, in which 
plaintiff, an electrical engineer of Eastbourne, sued defendant, an 
Eastbourne builder, for the recovery of £522 for goods supplied 
and work done. The opening statement by plaintiff's counsel was 
to the effect that the issue had been reduced to a short and intelli- 
gible one. There was no question of amount, but simply whether 
or not defendant was liable. The real question was whether the 
work was done by plaintiff on the order of the defendant, or 
whether the real persons liable to the plaintiff were a company of 
which the defendant was chairman, and over-.the- whole of the 
assets of which he had a debenture. As reported in the Sussex 
Daily News, it was stated that plaintiff was aware of the building 
of a cinema at Seaside, but he knew nothing about a company 
when he undertook the electrical equipment of the theatre on the 
order of defendant, for whom he had done a lot of work previously. 
That was the work for which plaintiff was now suing. The 
accounts had always been rendered to defendant, and it was not 
until some time later that any suggestion about that was made. 
Plaintiff had agreed to take 100 shares in the Cinema Co. as part 
payment of his account. and subsequently, on the suggestion of 
defendant, plaintiff became a director of the company. On finding 
that defendant had included plaintiff's account in a memorandum 
of the general liabilities of the company, plaintiff protested that 
he had done the work on the order of defendant and looked to him 
for payment, but suggested an arrangement for payment by the 
company, provided defendant gave his personal undertaking to pay 
in the event of the company making default. Upon this defendant 
repudiated personal liability, and said the debt was that of the 
company. 

PLAINTIFF, who was called in support of counsel’s opening, said 
he had been doing business with defendant for about 25 years, and 
thousands of pounds had passed between them. When defendant 
was building the cinema in February, 1914, he had a conversation 
with witness, in which he aske? him to go in for fitting it up with | 
the electrical equipment, as it was a good thing and he ought to be 
in it. Witness told him he had no money to lock up in cinemas, 
but he sent his electrician to report on the requirements. Corres- 
pondence ensued, and then defendant gave him a verbal order for 
the work. On his telling defendant he wanted money, and that he 
must make some arrangement to let him have it. defendant said he 
had none. Witness then suggested that he should draw on defen- 
dant for £100 by bills, and he agreed. When, however, the bills 
reached him he noticed that those witness had drawn up had been 


` substituted by two others drawn by defendant and signed by the 


directors of the cinema company, the name of which was the East- 
bourne Picture House, Ltd. The bills were eventually returned 
dishonoured. After becoming a director of the company in 1915, 
on defendant's suggestion, witness was~saked at a meeting of the 
company whom he looked to for the payment of his account. He 
replied that he looked to defendant, as he always had done, and he 
objected to it appearing in a memorandum of the company’s 
liabilities. 
The hearing was adjourned. 


— e e a 


THE SPEED OF AN ELECTRIC MOTOR-VEHICLE. 


BEFORE Mr. Justice Coleridge, in the King's Bench Division, on 
Wednesday, last week, an action was heard in which Mr. John 
Leinweber, of 106, Brook Road, Kensington, sued Messrs. Brown 
and Polson, Ltd., of 6, Bouverie Street, E.C., to recover damages for 
the death of his son. He was knocked down and killed by the 
defendant's electric motor-lorry, owing, it was alleged, to the 
driver failing to keep a proper look-out, and also driving carelessly. 

Mr. J. A. Hawke, K.C., appeared, with Mr. P. B. Moile, for the 
plaintiff, and Mr. Harold Brandon was counsel for the defence. 

The driver of the electric motor-lorry said the lad cut right across 
him. and, although he jammed on his brakes, he could not avoid the 
accident. There could be no question of his geing at an excessive 
speed, as the electricity would not allow him to do so. 

COUNSEL expressed surprise, and the witness explained that these 
electric motors were charged overnight to go 50 miles in the day, 
with a top speed of 10 miles an hour; they could rot do more. 
Towards the end of the day—and this was 5.30 in the afternoon — 
the charge got weak, and he could not possibly have been goin 
more than 7 miles an hour. i 

COUNSEL said it would have to be accepted that he was not going 
at too great a pace, but he had never heard of it before. 

The JUDGE said it was news to him. 7 

The jury found for the defendant, and judgment was enter 
accordingly, with costs. | 


‘-NEWCASTLE-UPON-TYNE CORPORATION v. MARSHALL. 


AT Newcastle-upon-Tyne County Court, on the 11th inst., before 
Judge Greenwell, an action was brought by Newcastle-upon-Tyne 
Corporation against Private Frederick Marshall, Royal Flying Corps. 
to recover damages in respect to damage to two tramcars caused. it 
was alleged, by defendant having negligently driven a military 
motor-lorry in New Bridge Street, in the city.+ The sum claimed 
was £60 15s. 6d. There was a counter-claim by the Secretary of 
State for War against the Corporation for damage to the motor- 
lorry alleged to be due to the negligent driving of the tramcars, 
and £58 193. 5d. was claimed. His Honour gave judgment for 
the Corporation in both instanceés, l 


` 


ne D 


588 


THE ELECTRICAL REVIEW. [Vol 81. No: 2,091; DBORMBER 21, 1917. 


enn ESD 


SOLDIERS’ TRAMWAY FARES, 


By a decision of the West Riding Magistrates sitting at Wakefield, 
on Friday, the point was settled that soldiers as such were not 
entitled to travel on tramcars as ordinary workmen at the half- 
fare rate. The case was that of the Yorkshire (W.R.) Electric 
Tramway Co. against Robert Brown. a corporal guarding prisoners 
in the Lofthouse Park German Prisoners’ Camp. 
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NEWCASTLE-UPON-TYNE CORPORATION v. SLATER. 


AT Newcastle-upon-Tyne County Court, on the 12th inst., the City 
Corporation sued Lance-Corporal J. Slater, A.S.C.. for £1 18s. 6d., for 
damage to one of the tramcars caused by the allered negligence of 
the defendant when driving a motor-lorry in Scotswood Road. 
His Honour gave judgment for the plaintiffs, with costs. 
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BREACH OF LIGHTING REGULATIONS. 


AT the Bury County Police Court, last week, Ernest Turner, 
electric wireman, was summoned for a breach of the lighting 
restriction order on the premises of the Lancashire Power Co., at 
Ramsbottom. He admitted responsibility, and was fined 10s. 


WAR ITEMS. 


Part-time National Service.—We cordially welcome the 
announcement that Sir Auckland Geddes, the Minister of 
National Service, has appointed a cominittee to go: exhaus- 
tively into the question of part-time labour. Large numbers 
of men and woinen who are not able to join the fighting 
forces or to engage for whole-time service in the manufac- 
ture of munitions or in work on the land, would, we believe, 
be glad to render assistance if only a properly organised 
scheme for utihsing their services in their own district in 
duty which they could be assured would be of service to the 
State, were put before them. In these days, when the demand 
for man and woman power is so pressing, it should be pos- 
gible to so re-organise present efforts of the kind as to in- 
crease their efliciency in the gross, and at the same time to 
secure a certain measure of help from exempted men and 
from thousands over military age who are unfit for 
actual military service. We are entirely in sympathy 
with those who would like to see pressure brought to bear 
upon capable men and young idling women to make some 
contribution of service to the National cause. So far as ig 
practicable everybody ought to be doing something, according 
to their health and abilities, to assist. Extension of the Mili- 
tary Service Acts and measures of Industrial Conscription are 
adunttedly undesirable but if as a result of this inquiry means 
can be found for securing the fullest use on work of National 
importance of all forms of part-time work and for assuring 
co-operation of voluntary bodies which are in a position to 
undertake the effective organisation and administration of 
part-time schemes, the setting up of the committee will be 
amply justified. Exactly what ground is to be covered is not 
stated, but we presume that the voluntary work performed 
by the Volunteers, the Special Police, the Red Cross men and 
women, the canteen workers, the week-end agricultural and 
munition workers, is all included in the inquiry. | 

The amount of work that has been rendered by these classes 


of part-time workers in the aggregate must make a magnifi- . 


cent showing, but how much greater it might be! It is con- 
ceivable that some ofthe present overlapping and waste of 
labeur even among existing workers might be avoided and 
that by a better organisation of their services men might 
be released for whole-time pressing National labour, on 
shipbuilding or for the fighting forces, that the staff necessary 
for compulsory rationing might be found, and that in various 
other ways the public might be assisted in carrying the in- 
creasing hurdens of very trying days. We believe that the 
committee will find it possible to produce a scheme which will 
ensure a far more satisfactory response and co-operation than 
could ever have been reasonably expected from those appeals 
which we all received and those stupid processions of the 
early months of the present year. 


Control of Steel Supplies.—The Order of the Minister of 
Munitions dated Nov. th, 1916, as to control of steel supplies 
has been amended. The effect of the revision is shown by 
the following corrected reprint of Clause I. The italicised 
phe are now deleted and the words in parentheses are 

ed :— 

‘“ No order for steel made by the Open Hearth or Bessemer 
(or electrical) Process other than Shell Discard Quality shall 
be accepted for manufacture and no such steel shall be manu- 
factuted unless the purpose for which the steel is required is 
approved.” 

Clause 7 now reads as follows :—‘' No steel shall be manu- 
factured for any order below Class B’’—the words “' other 
than Shell Discard Quality ’’ being omitted, 

The original order will be found in the Board of Trade 
Journal far Nov. 2rd, 1916. 


Scrap Steel Collection.—Mr. W. Davie, Glasgow, Scrap 
Superintendent in Scotland under the Ministry of Munitions, 
on Friday addressed a largely attended meeting, &t which 
Lord Provost Taggart presided, and emphasised the importance 
of as much scrap metal as possible being collected for muni- 
tion-making purposes. It was agreed -to organise a scheme 
in Aberdeen and district. The Lord Provost mentioned that 
the new electric steel works to be started in Aberdeen in s8 
few weeks should get the first chance of any material avail- 
able, and it was suggested that another factory might: be 
started in Aberdeen to deal with material that- might be for- 
warded from towns and villages in the North of Scotiand—s 
suggestion which was received with hearty applause. 


Shortage of Coal in Bohemia.—A Reuter dispatch from 
Zurich states that the electrical works at Kolin, Bohemia, 
have been closed down through lack of coal, with disastrous 
results to the whole of. the surrounding country. Fourteen 
towns and 35 village communities are without light. t 
sugar refineries, eleven large mills, fifteen engineering works, 
the railway works and numerous other industrial establisa- 
ments are all obliged to stop work. 


Exemption Applications.—The Dartford Rural Tribunal 
has granted six months’ exemption to A. G. Phillips (C3), 
electrician, of Darenth. 

The County Appeal Court heard seven appeals by the 
Rotherham Corporation Tramways Department for motor- 
men, conductors and a mechanic. It was stated that it had 
been found practically impossible to obtain substitutes to re- 
place even the ordinary leakage of men leaving for more 
remunerative occupations, let alone for military purposes.: 
more men wefe taken it would seriously interfere with tbe 
50 special munition cars run daily. In ‘1914 9,800,000 pas- 
sengers were carried, and now the rate was 20 millions. Be- 
fore the war there were 50 motor-men, 50 conductors and 
35 cars; now there were 77 motor-men, 78 conductors (two 
of whom were men) and 58 cars. Four of the men were 
ordered to report for service on Jan. 15th, and the others 
were given open exemption until the end of March. 

A firm of electrical engineers at Gloucester opposed a mili- 
tary revicw of the exemption held by a qualified electrician 
(40, Grade 2). The firm said that a large number of em- 
plovés had enlisted and that this man was the only qualified 
one left in the business. The appeal was disallowed, and 
the exemption allowed to continue in force. 

At Gloucester, a firm of electricians appealed for the re- 
tention of an electrician, the only general-service man in 
their employ. The Tribunal granted exemption until March 
7th, and advised the employers to obtain a protection’ card. 

At Axbridge, the Winscombe Electric Supply Co. appealed 
for E. E. Hill (42, C1), engine driver at the supply station. 
It was explained that owing to the depleted staff the man 
now had to perform many duties which hitherto had not 
been included in his work, and that fact made him more 
indispensable than he had previously been. The Military 
Representative did not oppose the appeal, and conditional 
exemption was congeded. fat, . 

At Eastbourne, Mr. Bessant, electrical engineer, appealed 
for S. O. Hoad (42, C3), electrician, and 12 weeks’ exemp- 
tion were granted. _ oe 
“A dealer in electrical goods (31, B2), who appealed at 
Wigan, stated’that he had three brothers serving in France, 
and he was granted exemption until April Ist. 
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.Calendars for 1918.—From Hvpson’s ELECTRICAL 
ENGINEERING CO., LTD.. of Park Row, Leeds, we have recaived a 
wall calendar with monthly sheets for 1918. The upper half of 
each sheet has a half-tone view of some city of note at home or 
abroad. ; 


Plant for Disposal.—Manchester Electricity Committee 
has for sale one 350-H.P. Willans engine, coupled to a 220-xw. 
Electrical Co.'s generator; three Yates & Thom A.E.G. 1,500-Kw. 
engine alternators: Maidstone Electricity Committee invites 
tenders for one 150-KW. Peache-Westinghouse D.C. set, 460-550 
volts, together with switchgear : Leeds electricity department. in- 
vites offers for a quantity of surplas plant. includmg ‘engines, 
alternators, and condensing plant. Full particulars of these items 
are given in our advertising pages to-day. 


Catalogues and Lists.—STONEBRIDGE ELECTRICAL Co., 
Lro., 72, Windmill Road; Hampton Hill, Middlesex.—Illustreted 
price leaflet giving details of their electric heaters. 

QUEAD. LTD.. 47—57, Marylebone Lane. Oxford Street, Ww. — 
Eight-page pamphlet giving illustrated particulars and prices (with 


a 10 per cent. advance) of *‘ Quead `“ electrio fires. 


Messrs. COLE, MARCHENT & MORLEY, LTD., Prospect Foundry. 
Wakefield Road, Bradford.—Twenty-page illustrated catalogue 
giving full matter relating to their vercical steam engines for 
superheated or saturated steam, also brief particulars and half-tone 
views of a number of installations for which they have bean 
S including electric supply, textile and flour mill, rolling 

and pumping wark. l 
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Liquidations, Britis Hian Power Gas Enaine Co., 
Lrp.--Winding up voluntarily. Mr. F. G. Palin, liquidator. 
Meeting of creditors December 21st. 

‘EDISON MANUFACTURING Co.. Ltp.—Winding up voluntarily. 
Mr. A. F. Wagner. 164, Wardour Street. W. 1, director and manager 
of Thomas A. Edison, Ltd., is liquidator. Meeting of creditors 
December 28th. 

NATIONAL ALLOYS, Ltp.—Winding up voluntarily. Mr. A. 
Hodgkinson, 22, Queen Street, E.C., liquidator. 

INVICTA ENGINEERING Co., Ltp.—Meeting January 15th, at 
27, Chancery Lane, W.C., to hear an geronnt ‘of the winding up. 
Liquidator, Mr. F. C. Harper. 


Trade Announcement. — Messrs. R. W. BLACKWELL 
AND Co.. LTD., have removed to 36, Emperors Gate, South 
Kensington, London, S.W. 7, their offices havi ng been requfsitioned 
by Government. 


Book Notices.—-/ournal of the Institution of Electrical 
Engineers. Vol. LVI, No. 269. December, 1917. London: E. and 
F. N. Spon, Ltd. Price 7s.—This issue contains the presidential 
address by Mr. C. H. Wordingham. inaugural addresses by Capt. 
O.T. O'Kelly Webber and Messrs. W. Lang. A. W. Marshall, R. H. 
Fletcher, C. J. Beaver, A. Page and S. T. Allen, a paper on “The 
Properties of Electrolytic Copper —Modulus of Elasticity.” by Mr. 
B. Welbourn, and the thirteenth list of members on military service. 

The sixth number of the Journal of the British Science Guild 
has now been issued. Copies, price 6d. each, may be obtained on 
application to the Secretary, British Scienoe Guild, 199, Piccadilly, 
London, W. 1. 
` Felephone Troubles. By W.H. Hyde. London: 8. Rentell X Co., 
Ltd. Price 7d. net.--This is the eihteenth edition of this handy little 
work, which covers both magneto and common- -battery systems, 
detailing the symptoma and nature of faults and explaining the 
diagnosis and method of rectifyfng them. A good deal of information 
is also given regarding the apparatus used, with numerous diavrams. 
Hitherto the booklet has related mainly to telephone practice in 
America, where it originated, but in view of the demand in this 
country it haas been revised to bring it into accordance with English 
practice, and printed in this country. After the war it will be 
further improved with this object in view, and we would 
surgest that it should be extended to cover intercommunication 
telephones, &c., if possible. 

' Following on the special issue of the J//ustrated London News 
dealing with the work of the Royal Flying Corps. recently noticed 
, & companion issue has been published illustrating “the Work 
and Training of the Royal Naval Air Service,” with an intro- 
duction by the First Lord of the Admiralty. Sir Eric Geddes. The 
whole issue is printed in photogravure. and reaches the highest 
standard of reproduction. while the subjects of the illustrations, 
which constitute practically the whole of the issue, are of sur- 
passing interest. They include a number of views of wireless tele- 
graph sets, and operators learning to use them; and we note 
that the aircraft not only send, but are also able to recvive, 
messages whilst flying. The issue deserves the highest commenda- 
tion, covering as it does every branch of R N.A.S. activity. and 
admirably illustrates the excellent work of the Service. 
obtained from the offices of the Zllustrated London News, price 
2b. 6d. net. 


“L.C.C. Electrical Contract Conditions. — RETENTION 
MoneEys.—The General Purposes Committee of the L.C.C. this 
week recommended the Council to amend its Standing Order 
No. 295 (d) G) respecting payments for contracts for machinery. 
Under the original Order payments have been made as follows :— 

50 per cent. of the contract price, less the provision money for extras, on 
delivery of the machinery. 

2 per cent. after erection, 

15 per cent. after the trial or testing of the machinery. 

Eevee after the expiration of the prescribed period of maintenance (usually 
12 months). 


“ For some time past manufacturers of electrical machinery have . 


been willing to enter into contracts with the Council only on con- 
dition that payments were made in accordance with the payments 
clause included in the Model Conditions of the Institution of 
Electrical Engineers, and most of the recent contracts entered into 
for electrical machinery required for the tramways department 
have provided accordingly.” 

The Highways Committee states that this clause has been 
accepted or acquiesced in by other public authorities, and that it 
would adequately safeguard the Council's interests. In these 
circumstances, and having regard to the decision of manufacturers 
only to enter into contracts based on this clause. the Highways 
Committee suggests that the Order should be so amended that the 
I.E.E. model payments clause may be included in contracts for elec- 
trical machinery. The General Purposes Committee concurring in the 
suggestion, recommends that the following be substituted for 
paragraph (d) (i) of Standing Order No. 295 :— 

(is) In contracts for machinery other than penstocks and machinery which 
bas to be erected under similar conditions—S0 percent. of the contract value of 
the plant from time to time delivered, or work executed on the site; 10 per 
cent. one month after the plant is taken over, and 10 per cent. after the 
expiration of 12 months, provided that— 

l. Should minor defects arise which would not affect the commercial use of 
the plant, only such part of the retention money shall be retained as represents 
the cost of making good such defects. 

2. If the contractor is prevented (a) from delivering plant from canses for 
which the purchaser is responsible, or (b) from erecting plaut already delivered, 
owing to causes for which he is not responsible— 

80 per cent. of the value of such plant is to be paid for after notification that 
plant is ready for delivery or for erection; and 

If such delay exceeds two months, one-half of the retention money is to be 
then paid, and the remainder at the expiration of 15 months from the date of the 


a@bove notification; and such payment of retention money is to be reduced b 
an amount to be agreed upon to cover the cost of delivery, erection 
maintemanee, i 


It may be 


France.—A new company has lately been formed at 
Levallois-Perret, Paris. with a capital of £40,000, and the title La 
Société des Etablissements Esselbé, to manufacture magnetos, and 
engine-startiag and car-lighting sets for motor vehicles. 


/ 


LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.—PRric& INCREAsSE.—The Electricity 
Committee has decided to increase the charges for energy from the 
end of the present quarter, as follows :—Lighting, 16 per cent. ; 
D.C. power, 15 per cent. ; A.C. power, ‘Otd. per unit. The Counoil 
has approved the increase. 


Beckenham.—Pricr IncreEase.—The U.D.C. bas decided 
to increase the charge for lighting, from December 25th, to the 
maximum allowable under the order, viz., 8d. per unit; and the 
charge for power and heating by 4d. per unit, as from the Christmas 
quarter. ’ 


Bedford.— PRICE INcREAsE.—In order to mect increased 
expenses. the T.C. has advanced the price of energy for lighting to 
6d. per unit, instead of 5jd., plus 10 per cent. ; for heating. to 14d. 
per unit, and, for power it has fixed asliding scale :—First 500 units, 
2d. ‘per unit ; second 500, 14d.; beyond, l1łd.. with a minimum 
charge of 5s. per quarter. All accounts, except where the coal 
clause applies, are subject to 23 per cent. discount. 


Bexhill.—A financial statement of the working of ‘the 
Corporation electricity undertaking for six months ending 
September compares very favourably with the result for the corre- 
sponding period of the previous year. The Committee has decided that 
no new main extensions shall be laid, and no new house services 
without special consent. 


Brimington.—E.L. ProPosat.—A abli company, on 
co-operative lines, is to be formed, with a capital of £2,000,-for 
the purpose of establishing electricity works in the parish. 


Carlisle—Price Increase.—The charges for energy 
have been advancad by the T.C. by a further 10 per cent., making a 
total increase on pre-war rates of 20 per cent. 


Colchester.—StREEt Licuting.—The T.C. has decided 
to pry 10 per cent. extra for electricity for public lighting for ne 
New Year. 


Colne. 
in view of the increased cost of coal. to adopt a flat rate of Ajd. per 
unit for electricity for lighting purposes, an increase of 4d. For 
power purposes there will be an increase of one-eighth of a penny 
per unit. 


Darlington.— Price INCREASE.—The T.C. has increased 
the price of electricity for power by d. per unit. 


Dublia.—WaGes.—At its meeting on the 15th ult., the 
Electricity Supply Committee recommended the Council to grant 
the members of the technical staff of the Corporation electricity 
supply the award of the Committee on Production, which had been - 
already granted to the tradesmen and fitters working under 
the technical staff's supervision. A motion in favour of the 
recommendation came before the Corporation. but it was rejected 
in favour of an amendment proposed by Councillor P. T. Daly that 
the matter be referred to a Special Committee for report as to what 
Trade Union the men were connected with. 

The technical staff have intimated to the Lord Mayor that they 
wish the matter to be submitted to immediate arbitration. They 
point out that some of their number have not received any in- 
creased remuneration since the war began. except a 5s. war bonus 
granted generally to Corporation employés and officials. It is 
requested that the arbitration shall take place before 4 p.m. on ` 
Monday next. 


Glasgow.—PLANT ExtTensions.—The electrical engineer 
has reported additional requests for supplies of energy amounting 
to 28,000 H.P., and urges the necessity of ordering additional 
generating plant for the Dalmarnock station. | 

The Committee has recommended negotiations for a second 
15,0U0-KW. Westinghouse turbo-alternator or larger set. 


Glossop.—STREET Liautinc.—The T.C. has accepted 
the offer of the Urban Electric Supply Co., Ltd., for the mainte- 
nance of 15 street lamps for a year at £51 6s., and for the main- 
tenance of four fountain lamps at £8 8s. 


Grangemouth. At a meeting of the T.C., last week, a 
letter was read from the Scottish Central Electric Power Co., 
requesting permission to erect an emergency overhead low-tension 
three-phase line through the streets to the granary. It appeared 
that the authorities concerned had decided to install electric light. 
owing to the fire danger arising from so much wood. It was 
agreed to grant the permission requested during the pleasure of 
the Council. 
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Grimsby.—PRICE INcREaSE, WaGes, &c.—The Electric 
Lighting Committee has decided to recommend an increase of 15 
per cent. in the charges for electricity. 

An increased war bonus is to be granted to all members of the 
electricity staff; all male employés over 18 are to receive a sum 
which, together with any advance in waves since August, 1914, 
shall not exceed 153. per week, the increase to date from 
August Ist last. also an additional 5s. from February Ist, 1918; 
those under 18 years of age will receive a war bonus of 7s. 6d. 


Holl.— Price INcrease.—The T.C. has increased, as from 
January Ist, the price of current for lighting by $d. per unit, and 
for all other parposes by 174 per cent. on the existing charges. 


Ipswich. Price IncrEase.—The T.C. has further in- 
creased the price of current for ordinary lighting from 5}d. to 6d. 
per unit, the rateable value tariff from an increase of 334 per cent. 
to an increase of 50 per cent.. and the heating and cooking tariff 
from an increase of 334 per cent. to an increase of 50 per cent. 
from the heginning of the March quarter. 1918. 

The chief electrical engineer (Mr. Ayton) has appealed to all 
private consumers to reduce their lighting, &c., as much as possible 
from sunset to 6.30 p.m. on all evenings except Sunday and Wed- 
nesday, as not only is there a great demand for electric power, but 
the varying quality of the coal now supplied makes it difficult to 
maintain steam pressure at the required fizure. 


Kendal.—StTreet Licurixnc.—The T.C. has accepted 
the tender of the electricity department for public lighting at 
Waterside at £45 ; the Gas Committee tendered at £46 6s. 


London.— Hacknry.—The Electricity Committee reports 
that the electricity supply undertaking is developing much more 
rapidly than was anticipated. Daily maximum loads are now 
being experienced reaching between 7,000 and 8,000 Kw.: the total 
plant installed, including the whole of the machinery. has a 
capacity of 12.200 KW., but the largest set is 5,000 KW., and in the 
event of the temporary failure of this set, they would be left with 
only 7.200 KW.—that is to say, 3,000 KW. of alternating current 
and 4.200 D.C. plant. The position is really worse.than these 
figures show, because requirements of alternating current exceed 
3,000 KW.. and it is not possible to deal satisfactorily with the 
transmission of the 4,2U0-KW. D.C. along the low pressure feeder 
mains. A recent failure of the 5.000-KW. set led to curtailing the 
supply to large consumers. The Committee is advised that it 
would be taking an undue risk if it delayed the installation of 
additional plant, and has therefore instructed the borough elec- 
trical engineer to find out what plant is more or less under con- 
struction for stock and which can be delivered in time for next 
winter's maximum load, and he is now considering offers from 
Messrs. Willans & Robinson, the British Thomson-Houston Co., 
Messrs. Fraser & Chalmers, Messrs. C. A. Parsons & Co., and 
the British Westinghouse Co. for plant, and from Messrs. Ferranti 
for switchgear. The Committee is to be authorised to place the 
necessary orders for the work up to £40,000. With reference to 
the necessary extension of steam-raising plant, a loan of £28,000 
is to be raised, to be expended as follows :—Messrs. Babcock and 
Wilcox’s tender, £25,140; water-softening plant estimate, £600 : 
wages, contingencies, insurance, inspection, &c., £2,260. 


Newport (Mon.).—YrAR's WorkiING.—The annual 
report of the Corporation electricity undertakiny for the year 
ended March 31st last shows that the receipts amounted to £54,125 
and the working expenditure to £32,092, leaving a gross profit of 
22.033, which was rather more than the previous year's figure of 
£20,935. Allowing for accrued interest. &c.. and deducting in- 
- terest and sinking fund charges, war allowances, and other items, 
there remained a deficit of £273 as compared with a deficit of £933 
in 1915-16. The energy sold for all purposes amounted to 6,383,801 
units. compared with 5.015.074 Yn 1915-16. The maximum load 
was 3.268 KW. and the load factor 22°3 per cent.; 33%, lb. of coal 
were used per unit generated. The total all-in costs per unit 
sold was 2'Ild.. and the average price obtained 2°1Ud. per unit. 
The coal cost per unit generated was ‘338d. 


Rathmines (Dublin).—A_ threatened strike of the 
Councils emplovés on a wages demand led to a notice being issued 
last Friday that it might be found necessary to discontinue the 
supply of electrical current. Fortunately, however, an arrange- 
ment was come to by which the Council is in future to pay the 
staudard rates observed by other Councils in Co. Dublin. 


Sligo.— ASYLUM Licutinc.—In a discussion at the 
ommittee as tothe lighting of the asylum, Mr. Scott. architect, 
said they could not at present install electricity. but Mr. Creran 
pointed out that installations had been made in neighbouring 
towns. 


Slaithwaite.—Prov. Orper.—The U.D.C. has received 
a communication from the Huddersfield T.C. that the B. of T. 
would not allow the Corporation's application for a prov. order for 
electric lighting for Slaithwaite to proceed in the ensuing session, 
owing to the political situation. 


Swinton and Pendlebury.—PrRiIcE INcCREASE.—At a 


inecting of the D.C., last week, it was announced that the price of 
current to consumers would be increased by 5 per cent. 


Windsor.—PRicE Increase.—On the ground that the 
application is justified, the T.C. has consented to the Electrical 


Installation Co., Ltd., charging 8d. per unit for electricity supplied, 
subject to the matter being re-considered at the end of one year. 


TRAMWAY AND RAILWAY NOTES. 


Clitheroe.—The R.D.C. has approved of a proposal to 
construct a light railway from Longridge to Hellifield. It was 
stated that the line would cross the Council's road six times, and 
it was proposed to have four level crossings. It is expected that 
the line will be of great benefit to the district, as it will relieve the 
road traffic considerably. 


Glasgow.— At its last meeting, the Tramways Committee 
had under consideratien the position of the Corporation tramway 
undertaking and other tramway undertakings in Scotland in rela- 
tion to the Tramway Committee recently appointed by the B. of T., 
along with a letter from the Paisley District Tramway Oo., 
and has resolved to protest against the constitution of that 
Committee, on the ground that Scottish tramway undertakings are 
not represented by any person resident in Scotland, or familiar with 
the working conditions of these undertakings, and to ask for the 
appointment of aScottish representative. The Committee appointed 
a Special Sub-Committee-to take steps, in conjunction with other 
tramway undertakings in Scotland, with a view to bringing 
pressure to bear upon the B. of T. to have Scottish tramway 
undertakings represented on the Committee. 

ACCIDENT.—Colonel Pringle, Chief Inspector to the B. of T., 
conducted an inquiry, on December 13th, into the circumstances 
attending the tramway accident the previous week, in whieh three 
persons were fatally injured and about 40 persons were hurt. 
Evidence given by tramway officials was to the effect that on the 
track at the point where the accident took place— a curve at the 
entrance to Queen’s Park—a safe speed would have been five to six 
miles per hour. Above that speed there would be a tendency for 
the carto leave the track. There was no B. of T. stop before the 
curve, but there was a Corporation, stop immediately after the 
curve ; the track was in good conditién. The driver of the car, a 
youth of 16 years and 5 months, said he was driving car 157 on the 
day of the accident for the first time. He did not think that the 
road at that point was sufficiently lighted, and the result was that 
he was on the curve before he was actually aware. Approaching 
the curve he had fed up to full power, and immediately switched 
the power off. He applied the hand-brake about 20 yards from the 
curve, but as it had apparently no effect, he released it, and then 
applied the magnetic brake. Witness gave it three notches, but as 
it, too, appeared to have no effect, he applied the magnetic brake to 
the full notch. Half way round the curve the two inner front 
wheels raised and the outer wheels left the track, and the car ran 
across the roadway and turned over. On the curve the car was 
going about four miles an hour. He thought the accident was due 
to the high speed of the car. Mr. Lachlan Mackinnon, the traffic 
superintendent, said the Government had offered to send them 105 


men back from the Army in return for a similar number of men 


fit for military purposes. The Tramways Department had kept 
their side of the bargain, but, up to the present, they had received 
only six men from the Army. Three great essentials in a motorman 
were physique, intelligence and temperament, and while they did 
not get the physique in the lads they were employing as motormen 
they got intelligence. Temperament, however, was a matter in 
which they had to make their selection. It was only within the 
last few months that they had experimented with lads. The Tramways 
Department was badly hit by the abolition of the leaving certificate 
in October. Since then they had lost 64 men and 47 women, all 
skilled drivers, and although they had 800 women trained as drivers, 
only 25% were working. It required a particular type of woman 
for driving. The discipline in the service was not so good as it 
was before the war, and he attributed that to the ease with which 
people could leave their employment and obtain work elsewhere, 
and also to the lack of sufficient supervision, there being now only 
some 50 per cent. of the pre-war number of inspectors on duty. 
Colonel Pringle indicated that he would give his report later. 


Lancashire.—Curistmas Day Services.—The Burnley 
Corporation tramway employés have decided in favour of ceasing 
work on Christmas Day ; a similar decision has been given by the 
Bolton tramway men. 


London.—L.C.C. Starr REORGANISATION.—The High- 
ways Committee has considered the report on the electrical branch 
of the Council's tramways by the Special Sub-Committee on Tram- 
way Organisation, and has submitted proposals for the appoint- 
ment of an assistant electrical engineer at a salary of £600 per 
annum, rising to £800; also a senior techAjcal assistant at £350 
a year, rising to £500. The Committee is informed that 
in comparison with the large power station at Manchester, the 
Greenwich power station is understaffed, and recommends the 
appointment of an assistant power-station engineer at a salary of 
£400, rising to £500 a year; also that the position of senior 
charge engineer be abolished, and that an engineer with the 
designation of repair: superintendent be appointed to take charge 
of the whole of the repair work, at £300, rising to £100 a year; 
also that an additional charge shift engineer be appointed at £250 
a year, rising to £300, and that the fixed staff of the Tramway 
Department be increased by two sub-station superintendents at 
£250 per annum, rising to £350 ; two sub-station repairs inspectors 
at £200, rising to £250 a year. The additional expenditure involved 
by the proposals is eatimated at €1,655, and ultimately £2,905 a 
year, and the Committee is satisfied that economies in working 
costs will outweigh the additional expenditure. 

The Highways Committee reports that the various concessions 
to traffic employés indicated by the recent award of the Court of 
Arbitration will cost £21,000-for the remainder of the year and 
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£40,000 in 1918-19. The Committee proposes to re-issue the tram- 
way map and guide, and recommends the expenditure of £1,500 on 
publicity matters during the remainder of the year. 


Newport (Mon.).— YFar’s WORKING.— During the year 
ended March 31st last the Corporation tramways carried 11,456,530 
passengers and ran 910,020 car-miles, these figures comparing with 
10,017,515 passengers and 921,133 car-miles in the previous year. 
The total income amounted to £50,935, and the working expenses 
to £31,993, leaving a gross profit of £18.9142, as compared with 
£14,679 in the previous year; after meeting income-tax and 
sinking-fund charges. there remained a net profit of £8,611, as 
compared with £5,409 for 1915-16. 


Sunderland.—The T.C. has decided that no cars shall 
run on Christmas Day, and that the day shall be granted as a full 
holiday for all employés, but without pay. . 


Weston-super-Mare.—The promoters of the Weston- 


super-Mare Junction Light Railway have applied to the B. of T. 


for an extension of time until December 31st, 1918, for the com- 
pletion of the unconstructed light railway authorised by the Order 
of 1910. 


Wharfedale. — Ratnurss TRACTION. — A Conference 
of representatives of the local Councils of Otley, Guiseley, Burley- 
in-Wharfedale and Menston, at Otley, last week, decided to 
approach by interview Mr. Daggett, acting manager of the Leeds 
Corporation Tramways, with a view to obtaining better facilities 
on the Wharfedale railless traction system run by the Leeds 
undertaking. 


Wigan.—AccIDENT.—On Saturday last a car started 


away from the Pemberton terminus, without the driver, and ran , 


away down a steep gradient, finally leaving the metals and wreck- 
ing a house. A lady passenger was killed and three persons were 


. injured, one being in the house. 


! 


TELEGRAPH AND TELEPHONE NOTES. 


Spain.—It is reported from Madrid that the Spanish 
Naval Authorities have decided to proceed at once with the fitting 
of all nayal vessels of over 500 tons with wireless telegraph 
apparatus. 


Storm Damage.—Considerable damage to telegraph and 
telephone wires by weight of snow was done during Sunday and 
Monday last, when there was heavy snow and high wind in the 
West Riding. At Yeadon there was some trouble. owing to tele- 
graph poles and wires having been blown down and weighted so 
far to one side as to be nearly touching the tramway trolley-wires. 
Railway traffic was held up for a time between Low Moor and 
sleckheaton, owing to telegraph poles and wires being brought 
down over the permanent way. Many wires were down on the 
bleak hills surrounding Bradford. 


Women for Wireless Work.—Well-educated women are 
wanted -immediately for training on urgent Government work in 
connection with wireless apparatus. Candidates must be between 
18 and 40 years of age, and prepared to pass a medical examination. 
Preference will be given to women with scientific training up to 
the London Intermediate Standard and some knowledge of prac- 
tical physics. The course of instruction will be given in the Elec- 
trical Laboratories at the Polytechnic, Regent Street, and will 
Jast for about six weeks. During this period a weekly maintenance 
allowance of 25s. is payable. Further particulars can be had from 
the Director, Training Section, Ministry of Munitions, 6. Whitehall 
Gardens, S.W. 1.—Daily Chronicle. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


-Argentina.— February 23rd, 1918. Rosario Municipality. 
Establishment of telephone service within'the municipal radius. 
Conditions on application. 


Bolton.—January 15th. Electricity Committee. One 
7,500-kW. turbo-alternator with condensing plant. See “ Official 
Notices “ December 7th. 


Keighley.—January 9th. Electricity Department. In- 
duced draught plant. See ‘ Official Notices” to-day. 


Spain.—Tenders have lately been invited by the municipal 
authorities of Cassa de la Selva (Province of Gerona) for the 
concession for the electric lighting of the town during a period of 
five years, 


Tipperary.—January 11th. New battery for the Union 
electric lighting plant. See “Official Notices ” to-day, 


o 


CLOSED. 


Glasgow.—The Electricity Committee has accepted the 
following tenders in connection with the new generating station 
at Dalmarnock :— 


Steel work, &c., for roof over turbine house, beams for covering of water 
culverts, covering of pump chainbers, and crane and transporter rails: 
Redpath, Brown, & Co.. Ltd.— £10,585. 

Two travelling cranes: Vaughan Crane Co., Darlington.—£5,€56 and 
£4,542 respectively. 

Two 1,$0J-kw. transformers: Ferranti, Ltd.—- £4,236. 


London.—STEPNEY.—Electricity Committee. 


recommended :— 


One 1,000-kw. rotary converter: Bruce Peebles & Co., Ltd.--£3,589. 
Water softening plant: W. Boby.— £96. 


Tenders 


FORTHCOMING EVENTS. 


Junior Institution of Engineers.— Friday, December 22th. At Rpan. At 3?, 
Victoria Street, S.W.1. Paper on ‘ Water Circulation in Boilers,” by Mr. 
H. Josling, 
Friday, December 21st. At 37, Victoria Street. At8p.m. Paper von 
“Bome out-of-the-way Engineering Jobs,” by Mr. R. H. Parsons. 


Royal Institution of Great Britain —Saturday, December 29th. At 3 p.m 
At Albemarle Street, Piccadilly, W.1. Christmas Lecture, ‘Our Useful 
Servants: (b Magnetism and Electricity.” Tuesday, January Ist, Ul 
“ Electricity and Electric Currents," by Prof. J. A. Fleming, F.R.S. : 


OUR HALF-YEARLY.: INDEX. 


As it 18 necessary to effect every possible economy in 
paper consumption, the Index to Vol. 81 of the ELrc- 
TRICAL Review, which will be printed in the course of a few 
weeks, will be supplied only to those who, through the post, 
specially apply for it. To such it will be supplied for 3d. 
post free, Any reader or advertiser at Home or Abroad 
who requires a copy for binding, or for other purposes, is 
asked to make application therefor promptly to: The 
Publisher, ELECTRICAL Review, 4, Ludgate Hill, London, 
E.C. 4. 


NOTES. 


ee 


Foreign Trade.—NovemBer Ficures,— The official 
returns of imports'and exports during last month contain the 
following electrical and machinery figures :— 


Vorember, Ine. or V1 months, 1917. 
IMPORTS. 1917, dec. Ine, or dec. 
Electrical goods 123.067 — 10581 — 224,830 
Machinery 1,029,510 +401,244 + ZTul,vds 
EXPORTS. i 
Electrical goods sw 209.217 = 100,552 = 1,104.535 
Machinery 1.472,375 — 417.056 — 369.732 


Birmingham Corporation Electrical Employes.— With 
reference to the note in our last issue on the threatened strike 
„0f E.T.U. members in Birmingham Corporation Electric Supply 
Department, we have pleasure in printing the following important 
statement which was published in a Birmingham newspaper, on 
December 10th. bearing the signature of Mr. P. J. Burgess, the 
hon. secretary of the Midland Electric Power Supply Engineers’ 
Association :— 

“In view of the public statement made by Mr. Beardmore on 
behalf of the Electrical Trades Union that the shift engineers at the 
generating stations of the Birmingham Corporation Electric Supply 
Department are coming out on strike if the Electrical Trades Union 
demands are not acceded to, I beg to state that all the shift 
engineers are members of the Midland Electric Power Supply 
Engineers’ Asssoviation, and Mr. Beardmore has no authority for 
his statement. I should like to take this opportunity of saying 
that these methods do not appeal to the members of this Associa- 
tion, and I should be glad if you would give this letter equal 
prominence with that of Mr. Beardmore's pronouncement.” 


_ Workmen’s Brains.—At a conference of the City Livery 
Companies on Reconstruction, Dr. Addison said it was important 
that craftsmen should be induced to apply their brains and enerzy 
to inventions and new adaptations. For that they must be secured 
and protected in the rights and benefits which would legitimately 
follow the adoption of their ideas. All manner of ingenious sug- 
gestions had been made by foremen and craftsmen during the 
war. Emergency mizht have produced the suggestions, but at the 
back of men’s minds there seemed to be a timidity lest. having 
promoted something useful, they would not get anything out of it. 
That must be guarded against if in the future they were to make 
the best of the minds and experience of the skilled craftsmen of 
the country.— Daily Chronicle, 
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The Ramsay Memorial. The hon. treasurers of the 
Ramsay Memorial Fund have now received donations or promises 
amounting to €25.01, out of the £100,000 at which they aim. A 
co-operating Committee in Glasgow, Sir William Ramsay's birth- 
place, has already raised nearly £2.000. Branches have been 
formed also in Australia, Canada, India. New Zealand. the United 
States of America, Chile, Denmark, France, Holland, Italy, Japan, 
Norway. and Switzerland. 

The fund will be devoted to Chemical Research Fellowships and 
a Laboratory of Engineering Chemistry. The hon. treasurers are 
Lord Glenconner and Prof. J. Norman Collie, University College, 
London, W.C. 1.—TZhe Times. . 


An Air Inventions Committee Under the direction of 
Lord Rothermere, an Air Inventions Committee has been set up, 
and will be in operation immediately. The Committee is as 
follows :—Mr. Horace Darwin. chairman: Major-General Luck, 
vice-chairman : Sir Dugald Clerk, Sir Richard Glazebrook. Prof. 
H. L. Callendar, Prof. C. H. Lees. Prof. J. E. Petavel. Mr. L. 
Bairstow, Lieut.-Commander Wimperia. R.N.V.R.. Maior G. I. 
Taylor, R.F.C., Capt. B. M. Jones, R F.C., Capt. A. V. Hill (Muni- 
tions Inventions Department), Mr. J. P. Millington, and Mr. F.W. 
Lanchester. 

The functions of the Committee will mainly be to investirate all 
inventions submitted to it. and to develop and put into operation 
as soon as possible any invention which at all promises to add to 
the efħiciency of aircraft. Communications regarding inventions or 


ideas should be forwarded to the Air Inventions Committee, No. 2, j 


Clement's Inn, W.C. 2.—Duily Telegraph. 


Prospects for Electrical Engineers in India.—In the 
course of an address given by the Electrical Engineer. North- 
Western Railway, to apprentices on the occasion of the opening of 
electrical classes which have been lately started. reference was 
made to the careers which were open to them when their appren- 
ticeship with the railway was completed. Their chief object im- 
mediately at the end of their apprenticeship should be rather to 
enlarge their experience and increase their knowledge than to 
settle down on the railway on works which would teach them 
nothing and lead to very little except the chance of a vacancy in 
one of the few positions worth having after a number of years. 
The Electrical Engineer's advice to them all. therefore, was to look 
for employment outside the railway when the time came. Those 
who were able to arrange it were recommended to proceed to 
England for a short course of training at the close of their appren- 
ticeship ; it was worth making a considerable sacrifice to spend a 
little time in a country where the very latest and most up-to-date 
methods were in use. 

They would be more useful in India at the close of their training 
than in England, and would be worth far more money on their 
return to India. The railways were always extending their elec- 
trical works ; some had their own power stations, and their shops 
were electrically driven. On any railway, however, there were not 
likely to be more than two or three positions which were well paid, 
or which should be looked on as a permanency by any one with 
ambition. 

The various electricity supply undertakings in India had in- 
creased in number considerably during late years. and were likely 
to continue doing so as time went on. There were various jobs— 
Buch as shift engineers and chargemen—to be obtained on these; 
but they were like similar appointments on the railway. not worth 
having, and would only give experience which they already 
possessed. There was no reason, however. why any of them should 
not aspire to the managership of, at all events, the smaller of such 
undertakings, or the position of chief assistant of the larger ones. 

Very few of the larger collieries in Bengal were now without 
their electrical installations, on which, in many cases, the whole 
working of the colliery depended. The working of these instal- 
lations was so important, therefore, that most collieries of 
importance could afford an electrical engineer. who was fairly well 
paid, and, in many cases, an assistant, who had always the possi- 
bility of stepping into his place. either temporarily or permanently. 
Electrical engineers of mills very rarely held positions of any 
importance, unless the mills were worked electrically ; and, even 
then, they were only in the position of shift engineers. 

There were various Government appointments in the different 
Provinces. Under the Electricity Act, there had to be electric 
inspectors appointed in all the larger Provinces, who had rather special 
duties, requiring common sense rather than deep electrical know- 
ledge, and in several cases these officers were also electrical 
engineers to their respective Governments, and had charge of all 
the Government electrical works in the Province. There was no 
reason why they should not qualify themselves for any of these 
appointments. In larger Provinces these oflivers usnally had 
assistants who were fairly well paid, and these were the positions 
which they should endeavour to obtain, to qualify for the better 
position of chief, later on. . 

Many of the native States had their own Electrical Engineers, 
and some were well-paid appointments. These had certain dis- 
advantages, but the possibilities of lucrative employment in the 
native States were certainly increasing, and in a State such as 
Mysore the positions obtainable were comparable with the best 
which might be looked for in British India. ` 

In many ways the most attractive of all positions filled by 
electrical engineers in India were those to be filled in commercial 
electrical engineering. Their possibilities, financially, were far 
greater than those of any of the positions previously enumerated. 
All the posts open to the electrical engineers in India which had 
been mentioned had limitations as far as salary to be earned was 
concerned: in commercial life there was no limit to what a man 


misht earn or make. It was the-only career in which a competent 
man could demand and obtain his own value. 

The greatest. merit a man could have was that of doing his work 
as cheaply as possible, bearing in mind, however, that this cheap- 
ness was always secondary to doing first-class work. - 

It was competition that made really commercial engineers. so 
valuable to their employers. In eompetition the firm who dould 
carry out work cheapest (always understood that it was first-class 
work) would always win, and this was the secret of success of 
great firms in the world to-day. The firm who could carry out 
work: cheapest would always have the best employés, and these 
employés could make themselves so indispensable that they could 
determine their own salaries. 

To qualify for, and obtain, such positions as were worth having. 
let them never be satisfied with any work which was mechanical, 
or entailed the same duties day after day. These positions wee 
never paid well. because they required little brain work; it was 
brain work which was paid for all the world over. 

They should use their brains as much as possible, because it was 
only by constant use hat brains were developed. and take every 
opportunity of improving their minds in every possible way. 

When they came to the end of their appreuticeship, experience 
and further knowledge was what they required, to enable them to 
qualify for better paid positions later on. Let them not, therefore. 
stay in any job when they had learnt all there was to learn in it. 
unless they saw a further opening enabling them to learn mor, 
which it would lead to.—Jndian Engineering. 


{ ` 
Educational.— East Lonpon CoLLEGE (University of 
London).--A preliminary course is being commenced in Science 
and Engineering for young men between 17 and 18 years of age 
desirous of entering the Royal Air Service. The course includes 
aeronautics, physics, electrical engineering, applied mechanics and 
engincering drawing, and aeroplane engines. 


Sterling Football—The Sterling Athletic and Social 
Club (Sterling Telephone and Electric Co., Ltd.) have finished the 
first half of the season undefeated, with a record of seven games 
won out of eight, one being drawn, and scoring 36 goals to 6. On 
Saturday last. after a grand game. they defeated the undefeated 
and smart Ipswich Ladies by 3 goals to nil. ; 

A collection at the Sterling Works, Dagenham, on behalf of the 
Overseas Club Tobacco Fund realised over £35. Mr. Guy Burney, 
the managing director (who, with Mr. Chas. E. Sherwood and 
Mr. E. Chulerton, headed the list), has written a letter of con- 
gratulation to the subscribers and collectors upon the result. 


The I.E.E. and the Non-Ferrous Metals Bill.—Tlie 
Council of the Institution of Electrical Engineers has passed the 
following resolution, which has been transmitted to Sir Albert 
Stanley :—“ That the Council of the Institution of Electrical 
Engineers welcomes the Non-Ferrous Metals Bill, approves ita 
principles, and congratulates the President of the Board of Trade 
on its introduction. The Council, representing an Institution 
whose members are interested so widely in the supply of non- 
ferrous metals, unanimously supports this measure designed to 
keep the control of the supply ot these essential metals in British 
hands.” 


Electrolytic Zinc in Utah.—The process used by the 
Judge Mining and Smelting Co., Park City, Utah, for the produc- 
tion of electrolytic zinc is briefly outlined by Mr. C. A. Hansen ia 
the recent annual report of the company. The zinc concentrates 
produced at the company’s concentrator contain some lead and 
silver. They are treated first in a Wedge roasting furnace. The 
roasted ore is then leached by agitation with an & per cent. 
sulphuric acid solution in Deveronxstanks. The leach-tank pro- 
duct is discharged to classifiers for the removal of the cosrre 
insoluble material. The solution and fine suspended solids which 
flow from the classifier are treated in a Dorr thickener, the under- 
flow from which is sent to an Oliver filter. The coarse and fine 
solids thus recovered from the classifier and filter are sold to lead 
smelters for the recovery of lead and silver. 

The leach liquor contains impurities in the form of copper and 
cadmium which are dissolved from the ore, and these are removed 
before the zinc is recovered. The removal of impurities is accom- 
plished by passing the liquor through tube mills filled with zinc 
shot on which the copper and other metals are precipitated in 
spongy form. The solution fluwing from the tube mills is filtered, 
and is then ready for treatment in the electrolytic cells, 

The cell room contains 120 cells arranged in two groups of 60 
each. Each group is served by a generator delivering 5,000 
amperes at 250 volts. Each cell carries 12 aluminium disks, 5 ft, 
in diameter, mounted on a rotating shaft. Alternating with the 
aluminium cathodes are 13 lead anodes, which are supported 
independently of the shaft. Zinc is deposited on the rotating 
cathodes, and in the course of about three weeks each cell of 12 
disks collects about 5.000 lb. of zinc. The loaded shaft is removed, 
the zinc.stripped. and the shaft reassembled for return to the cell. 
The electrolytic zinc is melted, cast into cakes. and marketed. The 
electrolyte is again used in leaching roasted ore.— Wet. and Chem. 
Engineering. 


Lighting Restrictions in America.—According to a Reuter 
dispatch from Washington, the Fuel Administration has decreed 
that `“ lightless nights ° are to be observed once a week, not only 
for the purpose of saving coal, but also “to provide startling and 
visual evidence that the United States is engaged in the candnot of 
the greatest of world wars.” 
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A Steel Patent Revoked.—In the Chancery Division, on 
Monday, Mr. Justice Younger delivered his reserved judgment in 
the matter of the petition by Arthur Balfour & Co., Ltd:, Danne- 
mora Steel Works, Sheffield, for the revocation of Letters Patent 
No. 27,838 of 1912, granted to Stahlwerk Becker A.G., of Krefeld 
Willich, Germany, in respect of an invention for an improved 
high-speed tool steel. The petition was based upon the ground 
of prior user and want of novelty. The invention consisted in the 
addition of cobalt up to 15 per cent. to the other ingredients of 
high-speed steel, and petitioners said they had been in the habit of 
using cobalt for at least 12 months prior to the date of the patent. 
Counsel said the invention was one of vast importance, and revolu- 
tioned the production of this class of steel. The respondents were 
the German patentees.and Darwin & Milner. Ltd.. of Commercial 
Street. Sheffield. who claimed to be the licensees under the patent. 

His Lordship said the sole question he had to determine was 
whether the objections to the validity of the patent had been 
established, and he came to the conclusion that they had. He, 

\ therefore, made an order revoking the patent. but granted a stay for 


. six weeks, in order that the patentee in Germany might be com- 


municated with.— Financial Times, 


The Non-Ferrous Metal Industry Bill—This Bill was 
before the House of Commons in Committee, on Tuesday. There 
was a good deal of discussion on an amendment which soucht to 
limit the application of the Bill so that only persons suspected of 
enemy association would be obliged to apply for a Board of Trade 
licence, but the amendment was rejected by 148 votes to 80. Sir 
A. Stanley said that the sole object of the Bill was to secure that 
those engaged in the metal industry were not under German 
control. and, in order to effect that, everybody in the trade must 
apply for a licence. Another amendment sought to make the 
licence inoperative for six months after the end of the war, as the 
Government had absolute control over the metal industry, and 
would continue to have such control for such time. Sir A. Stanley 
said they must take steps to secure the break up of the German 
combination, so far as concerned this country. The effect of the 
amendment would be that we might be, during the diflicult period 
following peace. unable to meet the demand for metal. while the 
German combination would be ready to resume operations. Mr. 
Runciman agreed that whatever steps were to be taken must be 
taken at the earliest possible movement. The amendment was 
rejected by 165 votes against 68. | 


An Electric Steel Furnace on the Witwatersrand.— 
In the Soxth African Journal of Industries, Prof. G. H. Stanley, of 
the South African School of Mines and Technology. gives par- 
ticulars of the manufacture in Johannesburg of steel shoes and dies 
for stamp batteries. Prior to the outbreak of war all such material 
was imported, and of these particular articles about 7,500 tons per 
year are used for renewals. Without them it would be impossible for 
the milling of gold ore to continue, and. consequently, the difficulty of 
importation, as the result of the war, became a matter of grave 
concern. Moreover, they are made of high-grade steel and by 
highly skilled workmen, and both the material and the men are 
required to-day for other purposes. The enhanced price—£#35 per 
ton, as against the pre-war price of £18 10a. has converted a 
somewhat doubtful proposition into an extremely attractive one. 
A Committee of the Chemical, Metallurgical and Mining Society, 
the Institute of Engineers, and the Institute of Electrical Engi- 
neers, was constituted to inquire and report on the possibility of 
local production, and. as a result. the Chamber of Mines. throngh 
the Witwatersrand Co-operative Smelting Worka, Ltd., furnished 


' the necessary capital, estimated at £5,000, and appointed a Com- 


r b v 


mittee of technical men to carry out the scheme. The erection of 
the plant was commenced in May of last year, and current was 
switched on on September 3rd, 1916. The total production to the 
end of July, 1917, was 360 tons. The furnace adopted isan electric 
induction furnace of the Kjellin type, several reasons contributing 
to its selection ; all the material and machinery required were avail- 
able in the country for the construction of a furnace of a useful 
size, the material available for melting -worn and discarded shoes 
and dies—required no refining. but merely melting and casting, 
electric heat would cost much less than that from coke, and no 


electrodes, which would have to be imported, were required. Up: 


to 600 amperes at 250 volts is used in the primary coil, inducing 
about 30,000 amperes inthe metal. The electric current available 
direct from the mains of the Victoria Falls and Transvaal Power Co. 
was not suitable, being at 2,000 volts, three-phase, 50 cycles. This 
is transformed for the furnace bya rotary transformer set consisting 
of a motor coupled to two generators. all being adapted from other 
purposes by Prof. Buchanan by means of considerable alteration, 
and re-winding, to give single phase current up to 600 amperes, at 


` ¥a,12 oycles. The furnace is built of South African fire-brick of 


* special shape, lined with calcined magnesite, obtained. in the firat 


place, from Malelane, and used first as a source of carbon dioxide 
for mineral water manufacture. The imperfectly calcined material 
resulting is then burnt at a high temperature in a special gas-fired 


- fnrnace, mixed with clay and boric acid and wetted, and rammed 


into place round a wooden template. The scrap metal. already 
heated to redness in a coal-fired reverberatory furnace. is charged 
in little by little till the furnace is fully charged with molten steel, 
which takes about six hours. after which for an hour or so, the 
metal is allowed to get hotter and “kill.” during which it becomes 
to some extent purified. and certain dissolved gases are expelled. 
During melting, oxidation is prevented, as far as passible, by 


- keeping the molten bath covered with charcoal: nevertheless. 


some silicon and manganese are lost. and, to replace these. a caleu- 
lated amount of pure pig-iron and manganese steel scrap is addbd 


at the end. Finally, slag is skimmed off, and the metal is tapped 
out into a vessel in front provided with a lever-operated clay- 
stoppered outlet below, from which the molten steel flows into the 
moulds, which—mounted on wheeled carriages--are run under- 
neath. The moulds used are made of thick cast-iron, in two 
sections. hooped together, and provided with rammed sand tops— 
these being dried in a stove heated by the same fire as the pre- 
heating reverberatory before mentioned. After solidification, the 
casting head and fins are trimmed off, and every shoe and die pro- 
duced is weighed and numbered. Usually between 1,900 and 
2,000 lb. of castings are obtained per heat, and the production for 
July was 73 tons. The imported shoes and dies are forged in 
manufacture, and the local ones aro merely cast to the. desired 
shape. ‘The users—the co-operating mines—keep records of their 
performance in comparison with the imported, and the result is 
satisfactory. in some cages the local having an even longer life than 
the imported ones. In spite of high costs of labour and other 
items, the plant operates very profitably. 


Legal.—Osram-Ropertson Lamp WORKS 7. ELECTRICAL 


ENGINEERING AND EQUIPMENT Co.---Mr. Hunter Gray, on Tuesday, 
applied to Mr. Justice Eve for his approval of the minutes of agree- 
ment arranged between the Osram-Robertson Lamp Works and the 
Electrical Engineering and Equipment Co., Ltd. 

His Lordship: I take it that everything is in order ? 

Mr. Hunter Gray : Yes, my Lord. 

His Lordship: Very well then. 

ATTORNEY-GENERAL t. THE METROPOLITAN BOROUGH OF 
HacKNEY.—In the Court of Appeal, on Tuesday, judgment was 
delivered dismissing the appeal in this case, with costs. We shall 
report the judgment in our next issue. 


Volnnteer Notes.—County or LONDON VOLUNTEER 
ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street, 
Oxford Street, W. 1. 


Orders for the week, by Lieut.-Colone] C.B. Clay, V.D., commanding :— 

Officer for the Week. —Second Lieut. E. A. Ullmann. E 

Christmas Holidays.—Headquarters and the Range will be closed from the 
92nd to the 28th, both inclusive. 

Saturday, December 29th.—Commandant'’s Parade at Headquarters, 
9.45 p.m., for Route March and Drill. Uniform to be worn. 

A, B, and C men are reminded that one route march per month is com- 


pulsory. i 
(By order) Macizop YERARSLEY, Capt. and Adjutant. 


National Insurance (Part II) (Munition Workers) Act, 
1916.—The following are further decisions of the Umpire. Contri- 
butions are payable in respect of :— 

2,399 X. Charge-room attendants eraployed wholly or mainly by 
way of manual labour in connection with any insured trade or 
munitions work. 

2,404 X. Workmen engaged wholly or mainly.in making leather 
parts of cycle and motor-cycle saddles. 

2,406 X. Workmen employed wholly or mainly in the workshops 
of local authorities and engaged in painting iron seats. street 
orderly bins, or other metal goods. 


Appointments Vacant..— Armature winder, for the 


Oldham Corporation tramways; charge engineers. for, the Derby 
Corporation Electricity Department ; Head of the Department of 
Electrical Engineering and Physics, for the Victoria Jubilee 


' Technical Institute, Bombay (700 Rs.): shift engineer (42s. 6d.+ ) 


for the Maidstone Corporation Electricity Department. See our 


aivertisement pages to-day. 


Institution and Lecture Notes. — Institution of 
Mechanical Engineers.—On Friday last a paper was read on ‘The 
Use of Soap Films in Solving Torsion Problems.” by Messrs. A. A. 
Griffith and G. I. Taylor. The authors point out that the equations 
which represent the torsion of an elastic bar of any uniform cross- 
section are identical in form with those which represent the dis- 
placement of a soap film due to slight pressure, when stretched 
over a hole'in a flat plate, of the same shape as the cross-section of 
the bar, and show how this fact can be applied to the solution of 
technical problems, very many of which are not amenable to ana- 
lytical treatment. The method is most ingenious, and is admir- 
ably handled by the authors ; it will, no doubt, prove of immense 
value in practice. | oO 

Institution of Electrical Engineers.—In the December issue 
of the Journal it is announced that Prof. A. Righi, of Bologna 
University, has been elected an Honorary Member of the In- 
stitution, and that the Committee of the Privy Council for 
Scientific and Industrial Research has made a further grant 
of £670 to the Institution towards the cost of the research 
into the properties of insulating oils. A lirt of 10 of the Com- 
mittees appointed by the Council for 1917-18 is given, including 
also 11 Sub-Committees and Panels in connection with the Research 
Committee. The Committees on “Ship Electrical Equipment ` 
and “ Wiring Rules ” include a number of representatives appointed 
by other societies. The eighth Roll of Honour comprises seven 
names. and the eighth list of Military Honours: awarded is given, 
with the thirteenth list of members on military service. 
= Royal Institution.—On Thursday next Dr. J. A. Fleming will 
give the first of his course of Christmas lectures on “Our Usefnl 
Servants: Magnetism and Electricity,” dealing with magnets and 
the magnetic compass. On Saturday he will take up the‘subject of 
electricity and electric currents. on 

The Faraday Society.—A geheral discussion on * The Setting of 
Cements and Plasters” will be held on Monday. January 14th, 
1918. at 5.30—7 and §.30—10.30 in the Rooms of the Royal Society 
of Arts. John Street. Adeiphi. London. WC. 2. 
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Electrically Heated Beds.—A warm bed is the most 
important matter for,a patient suffering from pneumonia. If the 
aim is to maintain an even. temperature, it is obvious that any 
system of intermittent heating is very unsuitable for the purpose ; 
at best with the rubber hot-water bottle the bed temperature is a 
constantly fluctuating quantity. Various efforts have been made 
to solve the problem by the use of a continuous electric current 
passed through suitable resistance, but these have failed for the 
most part in not providing for the wear and tear inseparable from 
bed-using and bed-making. A successful solution has now been 
reached by Mr. H. J. Gauvain at the Treloar Cripples’ Hospital, 
Alton, where two wards are supplied with electric mattresses 
which have proved both safe and convenient in practice even when 
a child is the occupant of the bed. The mattress does not differ in 
appearance from any other except that a flexible wire enters it at the 
head end through a terminal, which is flush with the surface and 
therefore not exposed to injury. The resistance wire is insulated 
by glass beads in flexible metallic tubing incorporated in the 
substance of the mattress. The mattress is differentially heated, 
and the heating element is so disposed that the maximum warmth 
ix generated at the foot end, Jess in the middle, and none at all at 
the head end. This distribution of heat is maintained in whatever 
position the mattress is turned, either from head to foot or side 
to side. The wires are connected with a switchboard on the wall 
at the head of a bed, which contains a variable resistance, so that 
the current can be graduated to any required extent. It is so 
arranged that when the current is full on, the temperature of the 
bed is raised 25° to 30° F. above that which would obtain apart 
from the heating. and this has been found in practice to meet the 
needs of the small cripples, many of whom are fastened on splints 
which do not allow of the close contact of the bed clothes. A fuse 
prevents the passage of any current exceeding this amount. Several 
of the usual difficulties have thus been met: the temperature of 
the mattress cannot rise to any dangerous degree, the tubing is so 
flexible that the mattress can be shaken or rolled up, and the 
resistance wire is waterproof in the spiral metallic tubing, so that 
no short-circuiting results, even if the mattress is wetted. The 
mattress may be sterilised in the ordinary way. The system is 
equally applicable whether the bed be in or out of doors. The 
siving of time at the Cripples’ Hospital amounts to an aggregate of 
three hours a day in each ward where the electric mattress has 
replaced the filling of hot-water bottles, while inasmuch as the 
current required for maximum heating is only half an ampere at. 
110 volts, the total expenditure for energy of 200 or more beds 
would be by no means prohibitive. We believe that the general 
adoption of a similar appliance in hospitals and infirmaries would 
save much time and relieve the nursing staff of a tiresome routine. 
Electrically heated beds have already been found of advantage in 
the treatment of shock at field hospitals, and for military 
purposes it will be seen that the current required may be instantly 
supp'ied from a portable dynamo driven by a motor lorry or car 
attached toa field hospital. This is of especial importance in 
circumstances where water for hot-water bottles is not readily 
available and the means of heating the water required is lirkited.— 
Lancet, 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineérs, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials. —The General 
Purposes Committee of the Stepney B.C. recommends that 
at the meéting of the Council in March next the following 


resolution be considered and determined, viz.:—That Mry 


I’. Tait be transferred to Class I of the Council's Grading 
Scheme as from January Ist, 1918, at a salary of £312 10s. 
per annum, rising by annual increments of £12 10s. to £400 
per annum. 

Buxton T.C. has appointed, Mr. ARTHUR BisHop, of Maiden- 
head, as assistant electrical engineer, at a salary of £150 a 
year. 
~ Mr. Puuwirs, borough electrical engineer at Bedford, hav- 
ing accepted a commission in the R.F.C., the T.C. has ap- 
pointed Mr. H. B. JENKINS acting borough electrical engineer 
at £275 a year, and Mr. R. J. BLAIKIE as consulting engineer 
ut the same salary. l 

The Manchester Tramways Committee has given its ap- 
proval to the transfer of the services of its general manager, 
Mr. J. M. M'Erroy, from the Admiralty to the Board of 
Trade, to serve upon the new committee of tramway experts 
which was recently set up by the Board. The Admiralty 
reserves the right to call upon Mr. M’Elroy for special ser- 
vices in connection with the department with which he has 
been connected since the beginning of the present year, and 


he will return to Manchester from time to time deal 
with important matters connected with the tramways under- 
taking. 


The Tondan C.O. Highways Committee recommends that 
Mr. F. H. Wigner, second-class assistant, be promoted to the 
position of senior technical assistant (electrical branch) in 
the Conneil’s tramways department at £350 per annum, 
rising to £500: that Mr. J. R. Walker. senior charge engineer at 
Groanwieh nawer statim., be promoted to be assistant power- 
station engineer at £400 ner annum, rising ta £4500; that Mr. 
R. Thompsen be appointed charge shift engineer at Green- 


wich power station at £250 a year, rising to £300; that Mr. 
R. S. Good, second-class assistant, be promoted to be sub- 
station superintendent in the tramways department (electrical 
branch) at £250 a year, rising to £350; that Mr. N. H. 
Thomas, third-class assistant, become sub-station superinten- 
dent in the tramways department (electrical branch) at £250, 
rising to £350. 

Stoke Newington B.C. General Purposes Committee re 
commends that Mr. H. LARGE, acting borough electrical engi- 
neer, be granted an addition of £20 to his present salary of 
£180 per annum, and £25 further on account ‘of honorarium 
for bis services as acting engineer, the latter to be paid in 
March next. The Committee also recommends increases vary- 
ing from 2s. 6d. to ds. per week to other members of the 
staff of the electricity department, and that. subject to the 
consent of the L.G.B., such of the officers and servants in 
the eforesaid department now on active service as are martied 
men, and not holding commission rank, be granted a war 
bonus equal to that which would bave become pavable to 
thern if they had continued to discharge their civil duties in 
the Council’s employ. 

General.— Mr. Frank K. Cooke, who has rendered service 
for some 30 vears with the Unbreakable Pulley & Mill Gear- 
ing Co., Ltd., has found it necessary, owing to illness, to 
sever his connection with the company. During the lengthy 
period mentioned he was secretary of the company for 3 
years, enjoying the most happy relationship with them. 

Stepney B.C. Electricity Committee has re-elected Coun- 
cillor H. R. BARGE and Councillor W. F. Bate Chairman and 
Vice-Chairman respectively for the ensuing year. 

Mr. H. Snape, on his retirement from the position of local 
secretary of the Tramway Workers’ Association. has been 
presented with a gold watch by the employés of the Burnley 
Corporation tramways department, in which he was formnerly 
einploved. 

It is announced in the Press that Sir JoHN Wo.LFre Barry. 
owing to advanced age, has decided to relinquish his position 
as chairman of the Eastern & Associated Telegraph Com- 
panies, over which for many years he has presided, but those 
companies will continue to have the benefit of his services on 
their respective boards. Sir Jobn Denison-Pender has been 
elected chairman. ; 


Roll of Honour.—Captain F. B. F. Hargreaves, of St 
Annes, who is officially reported missing, was chief accountant 
to the Blackpool & Fleetwood Tramroad Co. at Bispham. 

Second-Lieutenant C. I. MacDoxxeui, Gloucestershire Regi- 
ment, killed in action on October 9th, 1917, was in the em 
ploy of the Bradford Corporation electricity department. 

Lance-Corporal H. P. ArxouD. R.E.. who has fallen in 
action, was employed at the Rugby works of the B.T.H. Co. 

Rifleman W. Brooks, who was with Messrs. Johnson ana 
Phillips, Ltd., of Charlton, S.E., is reported missing. 

Private C. T. Yewex, Queen's Royal West Surrey Regi- 
ment, who has been killed in action, was with Messrs. Creed, 
Bille & Co., of Croydon. 

Private E. Coovrr, of the Royal Welsh Regiment, who has 
been killed in action, was employed by the British Westing- 
house Co., at Trafford Park. 

The Mayor of Heywood last week publicly presented the 
D.C.M. to Sergeant Tuomas FEARING, East Lancs. Regiment 
The award was made for conspicuous services at Gallipoli. 
Sergeant Fearing was mains foreman in the Bury Corpora 
tion electricity department. 

Private G. W. Lams, King’s Shropshire Regiment, killee 
in action, was employed by the British Westinghouse Co. at 
Trafford Park. 

Staff-Sergeant FreD Woops, A.S.C., awarded the Military 
Medal, was a mechanical and electrical engineer in the em. 
plov of his father, Mr. J. Woods, Blackpool. 

Private G. Lewis, K.O.Y.L.1., who has been killed in 
action, was employed by Messrs. Hirsts, electrical engineers, 
Dewsbury. 

Second-Lieutenant P. N. CunntncHaM, who has been killed. 
was the younger son of Mr. W. Cunningham, a director cf 
the Etna Iron & Steel Co.. Motherwell. Just before joining 
the Army he had taken his diploma in electrical engineering 
at the Glasgow Technical College. , 

Corporal H, Foster, formerly employed by the Newcastle 
Electric Supply Co.. is in hospital wounded. 


Obituory.—Mr. H. A. C. BAUNDERS.—We regret to recore 
the death, which took place on December Sth., at his residence 
at Highbury New Park, N.. of Mr. H. A. C. Saunders, late 
electrician-in-chief to the Eastern Telegraph Co., aged = 
vears. The interment took place at Brompton Cemetery last 
Saturday. 

Mr. E. Matnrson.—The death has taken place. at Dart 
mouth, of Mr. Edwin Matheson, aged 79. He was for mant 
years an alderman on the Deeds City Council, and had beet: 
the chairman of the Electricity Committee and the Leeds 
Chamber of Commerce. He was also a member of the. 
Inst.C.E. and of the Iron and Steel Institute. at one time 
being a managing director of the Farnley Iron Co. 

Mr. W. Jonnson.—The death took place suddenly, on De 
cember 8th, of Mr. Wm. Johnson, of Messrs. Wm. Johneon 
and Co., electrical contractors, of Sheffield. He was in his 
"4th vear. and is described as one of the pioncers of the 


elèctrica] ‘industry in the city, 
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NEW COMPANIES REGISTERED. 


Inventions (Manchester), Ltd. (149,111).—Private com- 
pany. Registered December 11th. Capital, £3,000 in £1 shares. To acquire 
any patents, inventions, &c. The subscribers (each with one share) are :— 
M. H. Goldstone, Sampson Works, Salford, Manchester, electrical engineer; 
H. O. Farrell, 91, Sewerby Street, Moss Side, Manchester, electrical engi- 
neer. The first directors are:—M. H. Goldstone, H. O. Farrell, and J. 
Lightfoot. Registered office: 29, Princess Street, Manchester. 


Surbiton Contract Co., Ltd. ( 149,128).—Private com- 
pany, Registered December 13th. Capital, £40,000 in £1 shares. To enter 
Into an agreement with Callender's Cable & Construction Co., Ltd., and to 
carry on the business of electricians, electrical and mechanical engineers, 
&c., also to carry out experiments and Operations with a view to applying 
all or any part of the company's processes or Preparations to the insulation 
of cables and wires, the prevention of corrosion, rust. or damp in articles 
exposed to water or air, &c. The subscribers (cach with one share) are :— 
Th. Petersen, Hamilton House. Victoria Embankment. E.C.. electrical engi- 
neer; F. E. Gripper, 11, Tothill Street, S.W., electrical engineer. The first 
directors are :—Thos, O. Callender, Theodor Petersen, Francis E. Gripper, 
and John C. Wigham (all British by birth). Qualification: One share. Re- 
muneration as fixed by the company. Registered office : Electricity Works, 
Ewell Road, Surbiton. 

i 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Rapid DistiHation & Power Co., Ltd.—Charge on com- 


pany’s interest in certain freehold land and premises at Rarking, and in 
certain stock, plant, &c., dated November 27th, 1917, 10 secure all moneys 
which may be paid by W. G. Morden and C. W. Small under a guarantee 
of certain bank drafts. 


Oriental Telephone & Electric Co., Ltd.—Satisfaction to 
“the extent of £750 on December 4th, 1917, of £200,000 debenture stock 
secured by trust deed of 1905 and supplemental deed of 1907. 


Telephone Co. of Egypt, Ltd.—Satisfaction to the extent 
of £1,597 on December 4th, 1917, of £200,000 debenture stock secured by 
trust deed of 1904 and three supplemental deeds. 


x 


CITY NOTES. 


Mr. A. W. Tart, presiding at the annual 
meeting on December 13th, said that the 
progress of the company during the last 
five years was undoubtedly satisfactory. 
After referring to the difħculties of the past few years, he 


Fraser and 
Chalmers, Ltd. 


said that one of the most important and progressive depart- ` 


ments of their manufactures was that of steam turbines and 
turbo-blowers, and the orders which they had obtained for 
these during the year were decidedly satisfactory. He men- 
tioned last year that the company had built turbines of over 
5,000 KW. capacity, and that still larger units were being pre- 
pared. It was a tribute to the company's design and sound 
manufacture that they had secured an order for one af two 
of the largest turbine units for operation in this country. In 
these days of necessity for consolidation and efficiency in 
manufacture, the whole trend was for concentration in the 
development of electrical energy, so that industry might be 
supplied at as cheap a rate as possible. A committee ap- 
pointed by the Government were looking closely into this 
matter with a view to centralising the power generation of 
the country in order to assist industrial development, and as 
the outcome of this there would be great scope for the steam 
turbine, particularly in the larger units. It was the inten- 
tion of the directors to participate in this development, and 
to get their fair share of the business which would undoubt- 
edly be available. The drvy-gas cleaning plants which the 
company had manufactured and erected for important iron- 
works throughout the country had given every satisfaction. 
Developments in this department were encouraging, particu- 
larly in these days when the value of by-products was so 
closely studied. There wds a wide field for plants manufac- 
tured under the patents held by the company, and, in addi- 
tion to the orders which were on their books, there were 
large orders which were only held up owing to the present 
shortage of materials. The conveyor department was a grow- 
ing business. The merchandise business in South Africa had 
been excellent. The trading in Australia, Canada, and at 
other branches had been necessarily restricted. Their office 
at Petrograd stil remained open, but no new work was 


being undertaken at the moment. 
4 
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Companies Struck Off the Register.—The following com- 
panies have been struck off the register, and are accordingly 
dissolved :— . 

Adjustable Cover & Boiler Block Co., Ltd. 

Forced Lubrication Co., Ltd. 

South African Engineer Co., Ltd. 

F. Reddaway & Co., Ltd.—Dividend, 6 per cent. on the 
ordinary and preference shares for the year. £6,220 is put 
to depreciation, and £2,854 is carried forward. 

British Westinghouse Electric & Manufacturing Co., Ltd. 
—The numbers have been advertised of 79 debentures of £100 
each (6 per cent. prior lien) which have been drawn for 
redemption at par on January Ist, 1916. | 


z f 

Napier-Kimber, Ltd.—At the annual meeting, held on 
6th inst.,"it was stated that the turnover for the year ended 
August lst last showed a considerable Increase, Which was 
reflected in the profits, and after allowing for payment of 
debenture interest, depreciation of stock, bonus to staff, &c., 
a dividend of 10 per cent., free of Income-tax, is paid on the 
ordinary shares, and £957 is carried forward. A copsiderable 
Increase In. capital in the near future is contemplated, when 
Treasury sanction has been obtained, in order to deal with ` 
expanding business. f 

Ferranti, Ltd.—The annual meeting will be held on De- 
cember 28th, at Basildon House, E.C., but the directors are 
unable to submit the accounts for the year ended June 30th, 
1917, as several important matters in connection with Gov. 
erninent contracts are not yet settled. The accounts will be 
submitted later. 


Eastern Extension, Australasia & China Telegraph Co.,° 
Ltd.—tThird quarterly interim dividend of 3s. per share, free 
of incomne-tax, in respect of profits for the year ending De- 
cember 3lst. 


Manila Electric Railroad & Lighting Corporation.—Divi- 
dend of $1.50 per share on the-common stock for the quarter 
ending December 31st. 


Automatic Telephone Manufacturing Co., Ltd. he pre- 
ference share and transfer books are closed until 23th inst., 
for the purpose of preparing the dividend warrants on the 
6 per cent. cumulative preference shares for the half-year. 

Anglo-Argentine Tramway Čo., Ltd.—The directors have 
postponed the consideration of the payment of the dividend 
on the first preference shares until the accounts for the year 
are received. 

SY 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Stock EXCHANGE markets have dropped into a jog-trot condi- 
tion, in which the prevailing factors are, as before, the issue 
of War Bonds and the news from abroad. The latter would 
have been less disappointing had it not been for the success 
previously achieved at Cambrai, with the subsequent ringing 
of joy-bells. The disappointment is reflected, so far as the 
Stock Exchange is concerned, in a slowing-down of business 
and a moderate set-back in prices, although in any case the 
latter was pretty sure to have come about as a natura! sequel 
to the great push on behalf of the War Bonds. 

The various transport markets, steam and electrical, lean 
to the down grade. Undergrounds are not in much worse 
state than they were, except that the sentiment for them is 
perbaps more chilly than it was before. The Underground 
Co.’s Income Bonds have fallen 4, in spite of the demand that 
is arising again for investments the dividends on which are 
paid free of tax. The recent speech of the Chancellor of the 
Exchequer, forecasting heavier taxation in the New Year, 
has revived the quest for tax-free securities, and on the pre- 
sent basis of 81, the Underground Income Bonds return 
practically 5 per cent. net, assuming that the previous 4 per 
cent. rate is maintained. The bonds, of course, are entitled 
to 6 per cent., which they received a year or two ago, but 
the rate had to be cut in consequence of the increase in taxa- 
tion, and with the fall in dividends came a corresponding” 
reduction in price. The 5 per cent. clear, which is the pre- 
sent yield, is the equivalent of 63 per cent., less tax, and 
this is attracting a little notice from investors who are not 
afraid of home railway stocks. 

Anglo-Argentine Tramway First Preference have again 
fallen back, this time to 23, there being some pressure to 
sell the shares on behalf, it is said, of a deceased account. 
Whether this be the true reason or not, the market is cer- 
tainly dull, and the price is now within s. of that of the 
Second Preference, which have received no dividend since 
December, 1915. The 5 per cent. debenture stock is steady 
at 663. Brazilian Tractions keep about 46, and the preference 
at 90, the latter being recently ex dividend. Mexican Bonds 
of all kinds remain flat. Further falls have taken place in 
the bonds of the Mexico Tramways, the Mexican Light and 
Power, and the Pachuca Companies. In reply to inquiries 
as to why these should be so especially weak at the present 
time, authorities in the market aver that there was no 
particular reason why quotations should have been hoisted 
some time ago, and that those who bought the bonds at that 
time are now sick of waiting for the recovery which does not 
come, and are anxious to get out at practically give-away 
prices. The common shares of the Mexico Tramways are 
down to 324, and the company’s bonds, both Firsts and 
Seconds, are exactly the same price. There is something 
ironical in the bonds and the common shares all footing the 
same line. Mexican Light & Power common are nominally 
224, but shares changed hands a few days ago at 193. The 
preferred have fallen to 29, the 5 per cent. First Mortgage 
Bonds to 32}. and the Seconds to 234, while Pachuca bonds 
are quoted at 30. The last transaction marked in the latter 
was at 403 a month ago. although the deposit receipts 
changed hands last Thursday at 33. British Electric Trac- 
tions remain dull, the ordinary stock at 823, the preference 
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at 72} x.d., while. the First and Second Debentures are 
quoted 764 and 65 respectively. > l 

The cable market keeps good, and business is marked regu- 
larly in Eastern Telegraph Ordinary stock at 150 and over. 
Eastern Extensions changed hands freely between 144 and 
a shade over 15. Westerns keep strong at 154 x.d., and the 
Globe shares of both classes are also good. There has been 
a little activity in the Marconi shares, where the parents are 
dull at 3 1/16, while Americans, after going back to 288., 
braced up to 23s. 6d.’ Marconi Marines remain about the 
firmest of the group at 2 9/16 middle. There is nothing fresh 
to report in the telephone group, save $ decline in Orientals, 
lowering the price to 3. 

Electric lighting issues are a little irregular, a rise in 
Metropolitan preference being off-set by falls in Westminsters 
and Charing Cross preference. There seems to be some doubt 
felt as to maintenance of the 1916 dividends. Edisons rallied 
to 24s. Electric Constructions eased off to 14. General Elec- 
tric ordinary are 5s. down. 

Rubber shares are weak on heavy selling of shares in a few 
of the leading companies. After dipping to 2s. 2}d. per lb., 
the raw product recovered to 2s. 44d., but this failed to have 
any stimulating effect upon prices of shares, and there is a 
general heaviness throughout the list, holders of rubber 
shares asking, with some asperity, why the price of their 
commodity should be about the only thing which has fallen 
during the war, while everything else has risen so materially. 
The iron and steel list is also a trifle lower,-from which it 
would appear that the provinces are finding other channels 
for the use of their money, and amongst the mining markets, 
tin shares are a trifle easier, notwithstanding a rise in the 
price of the metal to about £306 per ton. » 


, SHARE LIST OF ELECTRICAL COMPANIES, 


Homs Busoreicrry Companies. 


Dividend Price i 
amame Dec 17, Rise or fall Yielâ 
1915. 1916, 19:7 this week. p.o 
- Brompton Ordina ee ee 10 9 64 _ £618 6 
Charing Cross Ordinary oe §€=CSG 5 4 —} G6 5 0 
do. do. do 43Pref. 4) 44 © s = 618 4 
Chelsea ae ea ee ee 4 8 93 ' m 5 9 1 
City of London .. 8 8 18 ~ 609 
do. do. 6percent. Pref. 6 6 1 = 618 6 
County of London re 1 7 11 — 6 7 8 
a aoe Benne cent. Pref, $ A T = 518 6 
ens n nary ee oe i -mh 6 ll 9 ' 
London Electric... ..  .. B Nil 1 —_ Nil 
do. do. 6 per cent. Pref, 6 4 B = 6 6 8B 
.. do. per cent. ° : + 613 4 
St. James’ and Pall Mall zé 8 8 7 — ł Bl4 6 
South London T oe 5 B 8 =x 618 4 
South Metropolitan Pref, - 9 9 21/6 ox 610 6 
Westminster Ordinary .. ee q 3 6g —} 6 9 8 
TRLEGRAPHS AND THLAPHONRs, 
Angilo-Am. Tel. Pref. oe oe 6 6 08a — 6 5 0 
0. Def. se oe 88/6 1% 283 -= i 8 8 4 
Chile Tetephone oe ee ee 8 8 y — R 11 é 
Cuba Sub. Ord. oe ee ee 6 q 9} — :7 lL 4 
Eastern Extension oe ee 8 8 15 -_ % 6 B 
Eastern Tel. Ord. sand we B 8 15% — B R 4 
Globe Tel. and T. Ord. .. s q 7 18°xd — *6 110 
Great Northern Tel. ... æ. DB M 87 +12 6 9 6 
Indo-European ,. eo. ee UB 18 524 “= 6 3'0 
Marconi ee ee .. oe 10 16 8i% — 41710 
Oriental Telephone Ord, .. 10 10 B — 4 8 6 8 
United R. Plate Tel. oe ee 8 8 633 -— %§ 17 6 
West India and Pan oe ee 6d. 6d. lra 1 — 3 9 6 
Western Telegraph .. .. 7 8 . 153 _ *6 6 0 
Home Rans, 
Centra! London, Ord. Assented 4 t 60) — 6 12 
Metropolitan Saun oe ee* 1 1 213 — 2 4 ll 0 
Bader croand Eleotrio Ordinary Nil Nil o H — å Ni 
. Q. © do, “A” ee Nil Nil j- — 6d. Nil 
do, do, Income 6 4 81 —3 413 9 
-Fornsiew Trams, &c, 
Dividend 
Adelaide Bap. 6 | $. Pref ae i oad 
elaide - 6 per cent. . _ 6 8 1 
Anglo-Arg. Praxis, First Pref, & 2 —3 10 0 0 
$ do. and s». a 2 — —_— 
da. -= $ e “an 5 | 68 — 710 8 
Brazil Tractions.. .. és 4 46 = DOi ies 
British Columbia Heo. Rly. Piece. 5 5 42 — 1115 4 
do, do, ferred Ni) Nil ~ Nil 
. ão. do, Deferred Nil Nil 98 = Nil 
Mexico Trams 6 percent. Bonds Nil Ni 82 — | Nil 
oO. . 6 per cent. Bonds Ni) Nil . 8 —l Nil 
_ Mexican Light Common . .. Nil Ni 22 _ Nil 
do, Pref. .. oe Nf NN 29 —2 Nil 
Mawcracrunine Oompamins. 
Baboook & Wilooz `.. .. 18 16 8 - 414 
British Aluminium Ord. ee 7 10; 1 =~ 6 8 
British Insulated Ord... >; 17% 20 8 fe 6 13 
British Westinghouse Pref, ., 7 7 215 — 6 il 
Callenders ee co ee ee 20 20 lia —. 8 18 
: do. 5 Pref, eo í oe 5 B 1% — 6 = 1 
Castner-Keliner .. Ta -- 9 20 Paixd — 517 
Edison Swan, fully paid re =o - 24 _ Ni 
- do. do 4¢ percent. Deb 4 4 7593 = 5 6 
aoe Construction .. wes 3 Th | — rz 6 13 
en. Bleo Pref... . 6 10 _ 5 14 
do. ? eo ee ee 10 10 19 — 3 6 I 
ce oe oe 25 w 164 Saga 7 11 
ão. 4 00 ee ee 4 4 4 Te: 5 13 
India- be | r ee ea oe 10 10a 14 a) %6 15 
I « ee oe 20 20 41 —_ %6 15 


* Dividends paid free of income-tax. 
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MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


ee ee 
Wednesday, December 19th. 


: Latest Fortnight's 
a Acid, Oxalio.. ee eo «ee per Ib. 1 16 2 so> 
a Ammoniac Sal oe ee ee per ton : i 876 ’ ee 
a Ammonia, Muriate (large crystal) " £58 ae 
a Bisulphide of Carbon .. es ” £23 ae 
a Borax .. es oe ee oe T 888 oe 
a Copper a hate ae ee (ee ' £66 oe 
a Potash, Chlorate .. bs a6 per Ib. 2/6 ° 
a , Perchlorate ee ee 99 9/- ee 
a Shellac Le as ue ee per owt. £18 10/- ine. 
a Sulphate of Magnesia... per ton £18 ee 
` a Sulphur, Sublimed Flower A r £35 ve 
a ” Lump oe ee oe n” £126 . ee 
@ Boda, Chlorate oe oe ee per Ib. 104d. ee 
a " ystals eo ee ee per ton 120/- oe 
a Sodium Bichromate, casks ee per lb. ee we 
METALS, &c. 
e€ Brass (rolled metal 2 to 13" basis) per Tb. ee we 
ec ” Tubes (solid drawn) ee i oe . er. 
e ” Wire, basis .. ee ae rT) oe 2 
c Copper Tubes (solid drawn) .. ” 1/63 to 1/1} id. ine 
E n Bars (best selected) .. per ton £4117, ve 
E ” Sheet ; oe ae oe n | £147 se 
& ” Rod oe ae oe ee iT) £147 . ' oe 
d n (Electrolytic) Bars oe ” £125 eh 
d 96 f$) Sheets ee (Y) £162 ee 
a ae Wire Rods, £133 a 
d n»n ‘ H.C. Wire per lb. 1/34 
f Ebonite Rod.. ee ae ae n J- ee 
f 9 Bheet ae oe ee ih] 2/6 oe 
. n German Silver Wire oe eco 9: 2/3 ee 
h Gutta-percha, fine.. ... oe ” : 6/10 we 
A India-rubber, Para fine .. S 2:54 ae 
i Iron Pig (Cleveland warrants) .. per ton Nom. ya 
» Wire, galv. No. 8, P.O. qual. » $42 ee 
d Lead, Bnglish Pig .. ee eo iT) ee ee 
& Mercury ae ee oe per bot. Nom. ee 
e Mica (in original cases) small .. per lb, 6a. to 8/- sä 
€ pn ” „n medium ” to 6/- ° 
€ n ” aD large .. ” 7/8 to 14/- & up. ee 
d Silicium Bronze Wire ..  .. per lb, 1/8 = 
r A praene 1h pan oe es per ton a os 
in, loc ( nglis ) eo ee ” oe ee 
s 09 Wire, Nos. 1 to 16 ee fe per Ib, áj- 24 ine. * 


Quotations supplied by— 


James & Shakespeare, 
h Edward Till & Co. 


l Richard,Johnson & Nephew, Ltd. 
n P. Ormiston & Sons. 
r W. F. Dennis & Co, 


a G. Boor & Co. 

c Thos. Bolton & Sons, Ltd, 

d Frederick Smith & Co, 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Oo., Ltd. 


/ 
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Industrial Reconstruction Council.—The first meéting 
of this Council was held on Tuesday, December 11th, at the Holborn 
Restaurant. The chair was occupied by the President, Sir Wilfrid 
Stokes, K.B.E., and the draft Constitution submitted by the 
Provisional Committee was approved and adopted. Mr. Ben Tillett. 
M.P., emphasised the need for a propagandist body which would 
help to remove the distrust of Labour and the contempt of Capital. 
The need of the future was not only efficiency of Labour but 
efficiency of Capital. He was glad to associate’himself with a body 
which had for its object the education of all parties in the real 
position of industry. Mr. Ernest Benn, in presenting to the 
meeting the report of the Provisional Committee, laid stress on the 
single purpose of the new Council. It was a propagandist body, 
and its battie-cry was “Self-Government for Industry.” Mr. Benn 
gave a brief sketch of the present chaotic condition of industry. 
Much of the trouble had inevitably arisen from the state of War, but 
much also was the result of ever-increasing interference by a central 
bureaucratic Government. The only way by which this nation 
could work out her industrial salvation was to establish within 
each trade a self-governing body representative of all those engaged 
in that trade, charged with the duty of maintaining and developing 
it in the national interest. The membership of the Industrial 
Reconstruction Council was open to all sections of the conmunity 
of whatever shade of opinion, the only qualification being a genuine 
desire to promote the doctrine of industrial self-Government. The 
Council would start immediately upon a great campaign throughout 
the country and in every trade; on the one hand ageking public 
interest in the vital problems of industry, and on the other 
encouraging the representatives of the trade the Ives to meet 
together to take concerted action for the full development of their 
industries. Mr. Emil Davies, speaking of the Whitley Report, 
emphasised the fact that the Government had now for the first 
time distinctly laid it down that Lfibour was no longer a chattel. 
This idea was fundamental. There was a great need for some body 
like the Industrial Reconstruction Council which would popularise 
the principles embodied in the Report. Miss Mona Wilson, as a 
member of the Whitley Committee, supported the establishment af 
the Council as a propagandist body. It was extremely important that 
Capital and Labour should understand what a very wide field was 
open to the Whitley Councils if set up in all industries, and how 
necessary they were as representative bodics with whom the 
Government could negotiate in all matters atfecting Latar 
commerce and industry, n 
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ELECTRICAL COOKING AS APPLIED TO. 
LARGE KITCHENS. 


By W. A. GILLOTT, A.M.1.E.E. 


{Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


wing to the favourable tariffs now in force in most dis- 
éncts, electrical cooking in large kitchens is now a sound 
eommercial proposition. In new premises, where it is pro- 
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Fic. 1.—MAIN KITCHEN, INSTALLATION 


posed to run the kitchens on up-to-date and efficient lines, 
electricity is usually employed. The words “ large kitchens ” 
apply more particularly to the class of kitchen met with in 
restaurants and in works or other large business premises, 
when staff-feeding is required for a large number of employés. 
In Newcastle-upon-Tyne there are several such institutions 
depending entirely upon electricity for cooking. The author 
considers the future of this branch of electrical industry to 
depend, first, upon close co-operation between the supply 
company’s engineer and the manufacturer, and, secondly, 
upon the interchange of ideas and experiences between dif- 
ferent supply companies and municipal 
engineers who have the plant actually 
running on their own mains. The 
figures given in the paper have been 
obtained under ordinary working condi- 
tions, and in some cases without the 
knowledge of the cook using the appa- 
ratus. They can therefore be taken as 
a basis for similar installations working 
under somewhat similar conditions. — 

In drawing up a scheme for cooking 
im darge kitchens, the essential items 
are: (1) Reliabiity, (2) quick service, 
43) efficiency. Sa 

Reliability. — Under this item the 
question of electrical distribution from 
the service cables is as important as the 
electrical work on the apparatus itself. 
At a restaurant where there are ser- 
veries on different floors,” quite apart 
from the kitchen, especially where the 
total loading of the apparatus in the 
serveries is appreciable, two pairs of 
cables should be brought from the ser- 
vice, which on large installations should 
be the main distributing centre, to each 
servery and kitchen. In each kitchen ©” 
servery these cables should terminate m 
2 double-pole switch of ample size ani 
single-pole fuses of the replaceable pst- 
tern, and connections be provided to 
supply through branch single-pole fuses 
to the various pieces of apparatus, each 
of which should be controlled by a double-pole switch adja- 
eent to the same. 

The apparatus itself must be of solid construction, and 
designed to stand hard and continuous wear, and be effici- 
ently earthed. All switches and fuses must be fixed on a 
separate board within easy reach of the chef, and each sec- 
tom of the apparatus should be fitted with a switch, fuse, 
amd indicator. The internal wiring of the apparatus must be 
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so fitted that it is practically impossible for steam to pene- 
trate through to the insulation. On well-designed apparatus 
solid type connections are etnployed, and where a connection 
is required from, say, a hot-plate to the terminal chamber, 
the wiring may be run in solid-drawn tubes direct from the 
hot-plate case to the terminal box, this being fitted well up 
und away from any position likely to be .affected by liquide 
boiling over. By this method, flexible metallic tubing is dis- 


—pensed with, thereby removing a weak link. 
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All elements except the grills should be connected in series- 
parallel, and where possible they should be so arranged that 
after the cooking has thoroughly commenced, they can be 
switched to ‘‘low,’’ and provide sufficient heat to complete 
the operation. Under these conditions, 
the elements are running at quarter 
load most of the time, with the result 
that they have a much longer life than 
if parallel elements were employed 
throughout. 

On apparatus where the heating ele- 
ments are clamped under pressure, such 
as hot-plates, water boilers, stock pots, 
steamers, &¢., the pressure plates should 
be made of strengthened cast iron in 
preference to wrought iron, in order te 
prevent them from buckling, and caus- 
ing uneven bearing surface on the ele- 
ment. The element should cover as 
much surface as possible, as concentra- 
tion of. heat on apparatus of this class is 
likely to cause premature failures. On 
apparatus where the loading is com- 
paratively high, it is advisable to em- 
ploy cast iron or steel bottoms in place 
of copper. Instances have occurred is 
the author's experience where the adop 
tion of cast-iron and steel bottoms on 
large boiling units has overcome the 
trouble of premature failures. , 

Quick Service and Efficiency.—In lay- 
ing out a cooking scheme for a large 
kitchen, it is essential to arrange the 
apparatus so that the chef can super- 
vise the cooking with a minimum 
effort. By a judicious classification of 
apparatus, such as grouping all roasting - 
and oven work in one section, vegetable and pudding steam- 
ing, &c., in another, and toasting, egg-poaching, and tea- 
making in another, it is possible considerably to increase the 
efficiency of the kitchen, inasmuch as quicker service is given, 
and a possibly smaller kitchen staff required. In restaurant 
work, where special attention must be given to ensure quick 
service, it is often necessary to provide special apparatus te 
deal with some classes of food which are required at a 
moment’s notice. 

Where large quantities of water are required for tea-making, 
the author recommends that the water be raised to a tem- 


Fic. 2.—MAIN KITCHEN, INSTALLATION “A.” 


perature of approximately 160 deg. F. by means of a coke 
boiler or live steam, the final boiling being carried out im 
self-contained electric urns. The author usually fixes urns im 
banks of two, each supplied with hot water through a hand- 
fed valve, and arranged so that as one is being emptied, the 
other is boiling up 1eady for use. By this method, one is 
always in a position to meet a ‘rush on teas.” In some 
cafés, -toast is often in great demand. By using suitable 
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racks, several pieces of bread can be toasted at one time. At 
the installation under Item ‘‘A,’’ 2,000 pieces of toast can 
be supplied in one hour. a 
Plate and dish-warming is a very necessary item, especially 
in restaurants. This becomes very important on installations 
each as “A” below, where dining rooms are on several 
floors. Hot cupboards for this class of work should be lagged, 
as they are called upon to work several hours a day, and, by 
conserving the heat, running costs are kept down. The 
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Fig. 3.—KITCHEN, INSTALLATION “C.” 


question of keeping food hot is also a very important item, 


and in restaurants this has to be carried out in an entirely . 


different manner from that adopted in staff-feeding establish- 
ments, where the meals are usually provided at a specified 
time each day. 

When specifying the essential items in large-kitchen prac- 
tice, efficiency was placed third. ‘The author is convinced 


that the “man who pays the bill” would prefer to pay a 
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hot-plates are used, the loading should not exceed 20 watts 
per sq. ìn. for an 8-in. plate. 


(To be concluded.) 


DISCUSSION IN LONDON. 


The author, in concluding the reading of his paper, eaid 
he had obtained information with regard to over 400 cooking 
installations of this type in this coun- 
try, with a total connected load of 
22.000 xw., and these were supplyinc 
130.000 meals per day; 80 per cent. of 
this equipment had been put in during 
the last three years. In the Newcastle 
area they had proposals at the moment 
for approximately 4,000 kw. of cooking 
plant to supply 22,000 meals per day. 
He went on to urge the necessity of 
effective co-operation between the sup- 
ply authorities and the manufacturers, 
who had done most of the work up to 
the present, suggesting the necessity for 
a representative committee to develop 
this special branch of business. 

Mr. A. F. Berry, in opening the dis- 
cussion, said the cost figures given mighi 
be expected in an area where exceed- 
ingly cheap power was obtainable. 
Many features in the installations re. 
minded him of coal and gas practice. 
With big ovens it was usual to cook al 
kinds of meat at the same time, and this 
explained the similarity of ‘‘ restaurant 
taste ’’ in meats. The author showed that 
five persons were served per KW. in- 
stalled, but he had found it possible 
to deal with 10 persons per Kw. if he 
had independent hot-water heating. He 
also found as a result of continuous 
observation in restaurant practice that 
such cooking could be done on .2% unit 
per person; he did not want them to 
think that .5 unit per person. as men- 
tioned by the author, was necessary. There was no real 
necessity for big ovens; big joints cooked less efficiently than 
emaller ones in smaller ovens. In his own works canteen 
exactly 4 oz. of meat (including bone) per head was used; the 
Food Controller allowed 5 oz., and Government specifications 
for apparatus allowed for 8 oz. per head, though the actual 
result in practice was not usually ascertained. 

Mr. Sowersy, speaking as a user of one of the installations 
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Fia. 4.—KITCHEN, INSTALLATION “D.” 


little more for energy, kncving that he was getting this re- 
turned in reliability. It would be a serious thing, for in- 
stance, if a restaurant or staff kitchen were half an hour late 
with a meal owing to a breakdown caused by endeavouring 
to extract the highest possible efficiency from a piece of 
apparatus at the expense of reliability. 

Upon referring to the schedules of installations, it will be 
noticed that the number of hot-plates has been kept low, and 
several pieces of self-contained apparatus have been provided. 
This is more practical than cooking in utensils on hot-plates. 
This increases the initial cost, but it is money well spent, 
and the policy should be adopted wherever possible. Where 


described in the paper, said he had had experience of gas 
cooking, and knew the cost Their experience with an elec- 
) serve 1,2) 

people, and now catering for double the number, was most 
and the figures of the estimate had been im- 

The saving in meat on the Food Controller's 


tric cooking installation originally intended to 


satisfactory, 
proved upon. 


figure was not necessarily a saving due to the installation. 


as in their case they had not reached the Controller's figures 


) their kitchen bat 
been specially commended, and was due entirely to the ease 


Their grill trade had gone up to four times its 


in the past. The sanitary condition of 


of operation. 
amount before the use of the electric grill. He warned them 
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not to under-estimate their requirements for electric cooking, 
as the trade always increased, and this must be allowed for. 
Despite the efforts of the Job’s comforters, even of the elec- 
trical persuasion, they were quite satistied with the result. 

Mr. H. J. CLARKE said he had the oversight of a plant 
catering for 5,000 meals a day, by means of two installations. 
He had never regretted having adopted eléctric cooking, and 
the energy consumption per meal—no electricity being used 
for water heating—was very low, being in November .15 unit 
per meal. The installation was a novel one, on the American 
Caffeterta principle, using electrically-heated shelves from 
which the customer served himself. With the second installa- 
tion they supplied 400 meals per day during the first week, 
but this had increased up to 2,500 meals per day for some 
weeks past. 

Mr. C. J. Noss said running and maintenance cost should 
receive prior consideration; initial cost was effected by the 
conditions of installation at the moment. Looking at the 
author’s A and B installations, the former used .29 unit and 
the latter .5 unit per person, but A was a restaurant and B 
was a canteen. If an accurate analysis of the total weight 
of food were made (including all water) it would form a unit 
basis; B took three times the energy for water heating. If 
they took 1,500 lb. food for A and 680 lb. food for B, and 
allowed for water-heating units, they found .94 lb. per unit 
cooked by A, and 1.35 lb. for B; the difference was explained 
by the conditions in the two cases. Certain steamers in the 
A installation were operated by steam, whereas B was en- 
tirely electric, and allowance must be made for the steam 
heating in the comparison. It was necessary to know main- 
tenance costs for gas and steam apparatus with accuracy. He 
found that the maintenance on electric installation A worked 
out at ł per cent. of the capital cost, and on installation B 
at 24 per cent., but if similar types of apparatus had been 
nsed in each case, and the net cost of installation taken, he 
estimated that the comparative figures would be A 13 per 
cent., and B 2§ per cent. At a hotel with 400 beds electric 
heating maintenance cost about £100 per annum, which 
tended to show an additional advantage for the electrical 
method. In the case of his firm, apart from domestic work, 
about 12,000 Kw. of heavy electric cooking plant had been 
sent out in three years. 

Mr. Braziu said the author was right in putting reliability 
first: he felt that the contact difficulty was all against the 
hot-plate. He described certain experiments relating to ele- 
ment construction, as a result of which he found that a fire- 
clay element could be made with 140 watts loading per inch of 
length, as against only 64 watts with a mica element; the 
former element had stood up well, but it took 4 mins. to get 
to a proper heat. The manufacturer must consider the question 
of making apparatus suitable for 400 volts, and so overcoming 
balancing troubles. 

Mr. GRESLEY was interested in the possibility of using elec- 
tric cooking on railway dining-cars, where it was difficult to 
avoid using gas, despite the representations of the Board of 
Trade. The kitchen on a diner measured 14 ft. by 6 ft., 
and often dealt with 100 five-course meals at one sitting. 
Such a car weighed 40 tons, and he asked what extra weight 
would be required, and what arrangements would be re- 
quired to keep the apparatus working when the train-was 
etanding. 

Mr. F. H. WILIAMS agreed that the future of the business 
depended largely on the co-operation of the manufacturer and 
central station. All the essential items mentioned by the 
author were equally important, but efficiency often took 
second place on account of first cost. The running and main- 
tenance costs were always more important than the initial 
cost. He quoted various figures to show that specially-built 
apparatus was more efficient. As regarded running cost, a 
staff kitchen supplying 80 breakfasts, 480 dinners, 480 teas, 
and 12 suppers for five days a week, with breakfasts and 
suppers on the sixth day, and where 80 gallons of water were 
boiled each day, took 955 units per week, costing ld. per 
unit; this installation had done two years’ work. In another 
case, a convalescent hospital, where all meals were supplied 
and 36 gallons of water boiled, 130 units were required per 
day; this mstallation had been in use three years. 

Mr. P. FLETCHER said a great deal could be said on the tech- 
nical side, but the chief thing was reliability. He saw no reason 
why elements should not be made of uniform dimensions, so 
that any dealer could stock replacements. Theoretically, the 
large installation was the more efficient, but its efficiency was 
affected by having to meet small demands as well as large. 
ooking ahead, it seemed that it would be impossible to con- 
tinue low-pressure distribution, and thev would have to adopt 
high pressures with transformers in order to save the cost of 
mains, if much cooking apparatus were connected. He asked 
what was the desirable point to depart from electric water 
heating. He also urged that it was up to our manufacturers 
to Produce a satisfactory switch for this work. 

Mr. W. R. Cooper would have liked-to see the paper more 
critical; the character of the service required more minute 
description. There appeared to be a smaller diversity with 
the works kitchen than in domestic cooking. The oven and 
grill faults appeared to be excessive, and he thought that 


wiring faults could have been reduced in number. He asked 


what was the author’s experience with radiant apparatus, 
and whether he had employed thermostatic control. 
Mr. GoDDARD (of Messrs. J. Lyons & Co.) expressed his 


interest in the results shown in the paper. His firm were not 
using electricity for cooking, and had no figures as to the 
cost of gas, &c. 

Mr. Wiuson felt that the load curves shown were not such 
as to encourage the supply authority to give a low tarifi. 
He thought possibly the ‘‘hay box” principle, recently 
described in the ELECTRICAL REVIEW, could be so adapted as 
to modify such a peaked load, and that probably a saving in 


_ food would result by slow cooking. Engineers and manufac- 


turers must co-operate to push forward electric cooking, and 
great assistance would be obtained by the installation by the 
industry of electrical equipment in the numerous cooking 
schools throughout the country. 

Mr. WALKER, speaking as a hotel manager, thought that 
the kitchen temperature in a dining-car must be raised by 
gas apparatus, and that electric cooking had a considerable 
future. The time taken to obtain cooking temperatures was 
very important, especially for grilling, in hotel and restau- 
rant work. He discounted staff reduction with electrical 
methods, and asked whether records of kitchen temperature 
were available where electricity was used. Any chef would, 
he thought, favour a solid-top heating table, where the 
locally heated areas enabled the cook to select any degree of 
temperature for his pans, &c.; this gave much better heat 
control than by switches. A good cook would get good re- 
sults whether using gas or electricity, but the gas did affect 
the utensils. 

Mr. Houmes said, as a considerable user of electric cooking, 
he found it very satisfactory, and had no wish to change to 
other methods. 

Mr. C. W. Crosse drew attention to the practical import- 
ance of the similarity of load factors in the installations cited, 
viz., 13, 17.8, 13.4, and 13.1 respectively, or an average of 14} 
per cent. The figures for installation B, however, were 
worked out on 130 Kw., whereas a total of 165 KW. was in- 
stalled, and, taking the latter figure, the load factor came 
down from 17.8 to 13, or almost identical with the other in- 
stallations. They might expect a maximum demand from euch 
installations of 454 per cent. of the connected load, the actual 
figures being 35, 48, 44.5 ,and 55 per cent., and giving some 
indication of the probable cost of maintenance. Maintenance 
cost in terms of 1,000 units consumed had a tendency to mis- 
lead; expressed in per cent. of capital outlay, the figures be- 
came .75, 2.35, 3.65, and 4.17 per cent., and he did not regard 
them as satisfactory. Installation B in particular. showed a 
bad record, especially as regarded ovens, hot cupboards, urns, 
and steamers; it would be interesting to know, if external 
wiring faults were referred to, if the same contractor was 
responsible for all the work. The relation of the meal hours 
to peaks was not shown. He agreed with the principle of 
pre-heating water, but not with the method of doing it. In 
the 350-Kw. installation, the conditions were such that open 
lights and fires could not be permitted. and it was essentially 
a case for electric thermal storage, with a view to reducing 
the peak and filling up the load gap between 6 p.m. and 
8 am. The water-heating load of the boilers and urns in 
this plant would, he thought, add 55 to 60 kw., which was 
a considerable proportion of the average 190-Kw. peak which 
might be assumed from the average of " peak load/connected 
load ” shown by the load curves. Much of this water-heating 
load could have been transferred to the slack time had a 
thermal storage system been installed in connection with the 
urns, which latter would then only be used when the load 
from other apparatus was considerably reduced. The exact 
effect on the load factor would depend on the amount and 
incidence of the load on the rest of the plant, but its 1m- 
portance in this case might be judged from the fact that for 
every 1 per cent. increase in load factor above 10 per cent., 
a reduction of 2 per cent. was made in the charge. As an 1n- 
stance of the improvement of load factor due to thermal 
storage, Mr. Crosbie mentioned the case of his domestic 
installation, where the load factor of the lighting was about 
5 per cent., the conking and heating load factor 6.8 per cent.. 
and adding the 100 per cent. thermal] storage load factor. 
gave a combined load factor of 11 or 12 per cent. l 
Mr. E. T. WiLraĮms asked why, when steam heating was 
used, the water was not brought to boiling temperature for 
direct use, instead of being pre-heated. The author did not 
atate whether the meals were spread out or eaten at one 
time. He thought wiring faults were numerous, and asked 
what they included. The capital cost of installing the equip- 
ment was misleading, because it included connecting to the 
source of supply, and was not applicable in cases where a 
works generated its own supply. Future development de- 
pended on hiring facilities, which must be provided. Where 
the price of energy depended on load factor, the effect on 
this of the cooking load must be closely watched, as under 
certain conditions the price for the whole supply might be 
increased. He understood that in the North it had been 
found in some.cases that the cooking demand was high on a 
Monday, and dwindled away to nothing on Friday. 

The AvuTHOR. in replving, said the consumer should not 
imagine that the cost of energy was a determining factor; 
there were so many other advantases. He considered that 
electricity at .75d. per unit would easilv compete with gaa 
at 2s. per 1.000 cu. ft. for cooking. The Ministry of Food 
was conducting tests in varions localities on eas, oal, steam, 
and electric cooking, but he (the speaker) did not gree with 
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its methods of cooking. It was not possible to get muni- 
tion workers to economise in food, and this affected the re- 
sults shown. In installation ‘‘B’’ all the steaming was done 
by electrical steamers, but in ‘‘ A ” continental steamers were 
used. Electric cooking in a dining-car might entail the use 
of an independent generating set, or of a battery which 
could be boosted at stopping places; the ordinary belt-driven 
dynamo would not suffice for heavy discharge work. A short 
time previously he had investigated the question of electri- 
fying a whole village, where the maximnuin demand would 
be 0,000 kw., and he found that L.T. supply would not meet 
the case; he thought it would be best to distribute 200-volt 


T D current, and so dispense with balancing dift- 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


AUSTRALIA.—A new and consolidated list has recently 
been issued by the Department of Trade and Customs specify- 
ing the articles for the exportation of which from the Com- 
monwealth a Customs *' Permit ” must first be obtained. The 
list is a very comprehensive one, and includes the following : 
-—Electric appliances adapted for use in war, and their com- 
ponent parts; metals, alloys, minerals and ores of all kinds; 
searchlights and parts; rubber of all kinds and in any form, 
including goods made wholly or partly of rubber; materiale 
for telegraphs, telephones, and wireless; celluloid; copper, 
part wrought; cork, corkboard, and cork dust. 

The Department of Trade and Custems has also issued the 
approved form of declaration which is required to be printed 
or stamped on invoices for goods exported to Australia, and 
duly signed and completed by a principal officer of the 
manufacturer or supplier. In view of its importance, the 
text of the form is given below :— 


| Peer rea (manager, chief clerk, or as the case may be) 
PERNE of.........(name of firm or company).........of.........(mame 
of city.and county)............ the manufacturer or supplier of 
the goods enumerated on this invoice, amounting to............ 
‘have the means of knowing and do hereby declare— 

1. That the said invoice is in all respects correct and true. 

2. That the said invoice contains a true and full statement 
showing the price actually paid or to be paid for the said 
woods, the actual quantity thereof, and all charges thereon; 

3. That the said invoice also exhibits in a separate column 
the actual price at the date of this declaration of equa! 
quantities of identically similar goods to any purchaser for 
home consumption in this country; | l 

4. That no different invoice of the goods mentioned in the 
said invoice has been or will be furnished to anyone; and 

5. That no arrangement or understanding affecting the pur- 
chase price of the said goods has been or will be made or 
«ntered into between the said exporter and purchaser, or by 
anyone on behalf of either of them, either by way of dis- 
count, rebate, salary, compensation, or in any manner what- 
~ever other than as shown in the eaid invoice. 


Signature... 
Witness. ciiaeeedocsacutesetedan jangal 
- Dated at ............ this ROE day of ............... 19...... 


Notr.—The witness need not. necessarily be a magistrate. 
notary, or other public official, but may be any person com- 
petent to sign as a witness to signatures on ordinary business 
„documents. , 

All declarations tendered to the Department must be made 
‘by the declarant in a personal capacity—that is, the declara- 
tion must run “I, John Jones,” &c., &c., and be subscribed 
“Jobn Jones" (or John Jones’s ordinary signature), and not. 
r.g., “Brown & Thomas, per John Jones.’’ The ordinary 
signatures of declarants are sufficient at the foot of declara- 
tions, the full name of the declarant being stated at the head 
of the form. 


CHILE.—In virtue of a Decree issued subsequently, the 
provisions of the Decree of January 26th last, which instituted 
a new form of Consular invoice for goods shipped to Chile- - 
see ELECTRICAL Review of August 24th—are not to come into 
force until further notice, so that Article 283 of the Chilean 
Consular Regulations. specifying the particulars to be given 
in Consular invoices: for goods shipped to the Republic, is to 
remain in force. 


SOUTH AFRICA.—By the provisions of Act No. 36 of 1917, 
the increases of Customs duties which were imposed in 1915, 
and re-imposed last year, are again re-lmposed, with a few 
‘exceptions, and will continue in force until June 30th, 1918. 
{Particulars were given in the EnectricaL Review of Septem- 
her 15th, 1916, as to the electrical goods affected. } 


SOUTHERN RHODESIA.—A Customs decision has re- 
cently been issued which brings Southern Rhodesia into line 
with the Union of South Africa in regard to the duty on 
insulating tape (sleeving)—see the Exectrican Review for 
October 12th last. Under the General -Tarif the duty is 3 
per ocnt. ad vel., British goods entering free. 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mxssrs. W. P. Tuomrson & Co. 
Electric Patent Agents, 385, High Holborn, London, W.C., and at 
Liverpool and Bradford 


17,841. © Electric accumulators of the alkaline type.” W. N. Srewagt. 
December 3rd. 

17,849. °° Dynamo-electrice machines.” Bruce Perses & Co. ano H. E. 
Werer. Desember ard. i 

17,872. “Tel phonic apparatus.’ 
December 3rd. 

17,874. ** Connecting cables or wires.” R., A. Bousson. December brs. 
(France, September 14th.) 

17,876. ** Sparking plugs." M. J. Wuscocks. December 3rd. 

17,878. * Connecting cables or wires.” R. A. Bousson. December Sd. 
(France, September 14th.) 

7923.0 Electrical instruments for trausntission and reproduction of sound " 
D. F. MeQuixe & F. W. McQuike. December 4th. 

17.930. Electromapretic clutches.” W. Lancoox-Diavies & A. Soayre. 
December 4th. 

17,41. "“ Leading-in wires or conductors of incandescent clectric lampe, 
high-vacuum apparatus, &e."" F. Hoce.  Deceinber sth. 

17,942.“ Secondary or storage batteries." F. E. Wanny. December éta 
(U.S.A., September 20th.) 

7.945. “ Distributors for high-tension magnetos, &c.” G. E. Barrsro & H 
Fow. December 4th. 

17,954. t" Storagte batteries." J. J. Mavrow. December 4th. 

7,955. ©“ instruments; for testing batteries, accumulators, motor dynamos, 
Re” A. A. Price. December 4th. 

17,963.. Sparking plugs.” L. Bearzor & M. Monin. December sth. 

17,977. " Electric signalling.” B. H. THOMSON. December 4th. 

17,986. “ Electric insulators.”  BrRitisu Tnoxmson-Houston Co. (General 
Electric Co., U.S.A.) December 5th. 

18.014. “t klectrically-actuated control apparatus for hydraulically-operated 
cranes, &e."" F. Muir. December Sth. 

K022. “f Jgnition systems for explosion engines, &c."" Soc. ANON. oe 
EqapuisseMencs L. Berkiot. December oth. IFrance, February 2nd.) 

18,032. “Controllers for clectric motors.” J}. Anprerson & G. Eunson. 
December 5th. 

18,040. * Machine switching telephone systems.” L. 
WrestekN ELectric Co. December 5th. 

18,042. “ Electric interrupters.” Soc. p'ELrcrRicite Nitmecior. Decomber 
oth. (France, January 19th.) 

18,043. “Ignition starting apparatus for internal-combustion engines.” Soc. 
D'ELLCIRICITE NILMELIOR. December 5th. (France, March 2nd.) 

18,046 & 14,045. ‘* Dynamo«lectric machines.” H. Croitty. 


A. BERLINER, I. BekLiNer & S. Brace. 
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18,047. '* Motors of the double rotation type.” H. Critty. December 5th. 

18,057. “ Leading-in wires or conductors of incandescent lamps, high- 
vacuum apparatus, &c."" Boo Lawkrescs. December 4th. 

18,069 & 18.070. “Electric signalling systems.” F. G. Beir, W. C. Daver. 
AND STERLING TRLRPHONE & Execrric Co. December 6th. 

18,080. ‘* Electromedical apparatus.” E. E. Grevie. December 6th. 

18,102. ** Wood separators lor secondary electric batteries." CHLorinog Dec- 
rricaL Srorace Co. & B. Hear. December 6th. 

18.108. “ Lubricating sponge for electric motors, tramears, &c."" I. Gas- 
GORY. December Gth. 

18,115. ‘* Telegraphy.”” E. S, HeurrLev. December 6th. 

18.127. “ Locking-out disengaged levels on electric signalling systems.” M. 
O. Myers & R. C. Rosson. December 7th. . 

18,145. “ Method of testing ohmic resistance of tiquids.”” J. Town tay see 
S. R. Wispie. December 7th. 

18.153. *“ Electrode holders for arc welding." V. S. Rosinson & P. t. 
SurthH. December 7th. 

18,168. “ Protective means for systems of distribution.” Britisae THogeon - 
Houston Co. (General Electric Co., U.S.A.) December 7th 

18,172. ‘* Engine starters.” V. Benoix. December 7th. 

18,201. “ Telephone receivers.” Soc. Francausk Rapio-Eckctrigurn, Oe- 
cember 7th. (France, December 7th, 1916.) 

18,216. ** Alternating-current relays.” Ortis Faevator Co. & Warcocus 
Ortis, Lto. December Rth. 

18,225. “ Automatic electric switches.” S. Turner. December 8th. 

18,226. “ Electrically-operated indicators.” S. Turner. December Beb. 

18,228. “Wireless signalling systems." Bemsi THomson-Hocstron Ce 
(General Electric Co., U.S.A.) December 8th. 
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PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which che specifications wii b- 
printed : nd abridged, and all subsequent pracesdings will be taken. 
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cent Evectaic Lamps. J. A. Scoular. November 10th, 1916. (111,1393 

16.294. Packinc Boxss ror Evectkic Lame Butss. A. Astley. November 
14th, 1916. (111,151.) 

16,434. Sucsanninc sy Mans op Exserric Lamps. W. S. G. Bakee and 
McKenzie, HoHand & Westinghouse Power Signat Co. November 16th, 1916. 


(111,159.) 

16,436. Miners’ ELkcrric Sarary Laurs. O. Oldham. November UA. 
1916. = (111,165.) 

16,957. Therntoxe SWITCHING Avparatus. C. R. Kersting & J. W. Dwagey. 
November 27th, 1916. (111,174.) 

17,393. ELECTRIC LY-OPERATED Sicnar INDICATORS ror vse is Ayse Mow- 


AGE, WINDING, AND THE LIKE OPERATIONS, J. P. Forster. Deœmber sth, LAS 
(111,184.) 


21917. 
609. Toston Poocs. H. G. Longford, W. W. Longford & W. A. Oark 


|. January 12th, 1917. (111,198.) 


1.491. Toy Exxerric Morok Insranmion. A. C. Gilbert Co. Apri Ifeh. 
1916. (105.743.) 

L6GI. Exvkcrric Fornacrs. C. E. Hrearson. February Ist. 1917. (111.98) 

3,268. [MPULSK-STARTING MECHANISM POR THE Icnrrros Macnetos or lwranwu - 
COMBUSTION Encinss. K, W. igaitioa Ce. March Lith. 1916. (105,398) 
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THE HACKNEY CASE. 


Wırtu the decision of the Court of Appeal, on Tues- 
day last week, dismissing the appeal of the Attor- 
ney-General “‘ at the relation of the Gas Light and 
Coke Company,” against the judgment of Mr. Jus- 
tice Astbury, a further stage has been reached in 
the controversy between the gas interests and the 
electricity supply industry. Whether the dispute will 
be carried to the final Court does not appear; as 
notice of appeal was not given, however, we feel at 
liberty to comment on the case. To our mind, from 
the very first the result was a foregone conclusion, 
and, while we were debarred from expressing our 
views upon the merits of the case, in our issue of 
April 20th last we urged the municipal electricity 
supply authorities to rally to the support of the 
Hackney Borough Council, which was singled out 
for attack by the Gas Co., and whose success was of 
vital importance to all of them that had a power 
load, believing, as we indicated, that there could be 
little doubt as to the outcome. 

As in previous cases, the matter turned upon the 
question of preferential treatment of a certain class 
of consumers by the supply authority. To us, who 
are not lawyers, it is difficult to understand how any 
such action could be expected to succeed, seeing that 
the Act distinctly states that undue preference must 
not be shown to any consumer in comparison with 
any other consumer under similar circumstances. 
Now, consumers of electrical energy for lighting are 
not consumers ‘‘ under similar circumstances ” to 
those who take energy for power only; the gas com- 
panies admit that this is true, and in some cases they 
themselves make different rates for lighting and for 
power. Again, consumers of energy both for light- 


„ing and for power form a third class, and each of 


these classes is capable of indefinite sub-division, 
from the point of view of their effect upon the work- 
ing and finances of the supply undertaking. So long 
as the same terms are offered to every consumer tn 
a given class, we fail to see how the terms of the 
Act are infringed, and there never has been any 
suggestion that such was not the case at Hackney 
or élsewhere under the type of tariff in question. 
What the Gas Co. really claimed was that one 
class of consumers was preferred over another— 
that the user of light only was charged at a higher 
vate than the user of both power and light. so far 
as the lighting portion of his consumption was con- 
cerned; but the Act says nothing about preferential 
treatment of a whole class of consumers, and a class 


' may comprise any number of consumers from one 


upwards without undue preference, if the same tariff 
is offered to all who choose to place ‘themselves in 
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that class. Thus, a special rate might be offered to 
all electrochemical works which came on the mains; 
there might be only one such works in the district 
——but at any time others might be established, and 
would be entitled to the same terms, under similar 
circumstances. | | 

The law, however, appears to require that pre- 
ference shall not be shown to a class of consumers, 
but that where more favourable terms are granted 
to one class than another, it must be capable of 
demonstration that the former are the more advan- 
tazeous consumers to the supply undertaking. Lhe 
Gas Co. contended that an intermediate scale should 
be provided for customers who used both light and 


power, higher than that offered to power users only, — 


but lower than that offered to users of light only, 
thus recognising the division into classes, but alleg- 
ing undue preference as between class and class. 
But the weakness of their case was effectively 
demonstrated by Lord Justice Swinfen Eady in his 
admirably lucid judgment, of which we give a sum- 
mary elsewhere in this issue. He pointed out that 
by the working of the maximum-demand system 
upon which the tariff was based, precisely that re- 
sult was attained which the Gas Co. desired— 
namely, that the user of energy for both purposes 
was charged at a higher rate than he would have 
had to pay for pawer only, because the lighting load 
necessarily worsened his load factor. ‘‘ The effect,” 
he said, ‘‘ of the sliding scale is that it does in fact 
introduce and adjust a third scale for power and 
light combined, the charge being higher than would 
have been the charge for power only, and lower than 
would have been the charge for light only.” Hence 
there was no breach of the Act. Lords Justices 
Warrington and Scrutton held the same views, and 
the appeal was dismissed with costs. 

Incidentally, we may point out that, following the 
line of argument of the appellants, a flat rate is one 
of the worst offenders from the point of view of 
equity. A one-hour lighting consumer under this 
tariff is charged at the same rate per unit as a three- 
hour lignting consumer; but the latter is by far the 
more profitable to the electricity undertaking. Hence 
the former, who may even be supplied at a loss, 
receives undue preference over the latter! 


* 


THE threat of nationalising the 
National Works supply branch of the electrical in- 
in Germany. dustry in Germany has been hang- 

ing over the undertakings now for 


some years past, and is gradually assuming a mate- 


rial form in directions which were scarcely expected. 
In the first place, an act which may be regarded 
as a war measure is the recent acquisition by 
the Imperial Government of the undertaking of the 
Electro-Works Co., which furnishes energy to Gov- 
ernment works for the fixation of nitrogen, from a 
lignite fuel generating station in the district of 
Bitterfeld, the cost of acquisition being put at ap- 
proximately £2,500,000, as mentioned a short time 


ago: Secondly, a big scheme is under way in 


Bavaria for the further utilisation of water powers 
in connection with the establishment of local indus- 
tries, and the conversion of Bavarian railways to 
electric traction. In the third place, the Prussian 
Government has laid before the Diet an estimate 


for £650,000 for the erection of a steam-power sta- 


tion near Hanover. This scheme lies in connection 
with the power station built on the Weser near Ber- 
vergen in 1906, and the project settled in 1916 for 
the utilisation of the upper reaches of the Weser 


and of the water power of the Main. The object of: 


the Hanover station is to connect these two power 
stations, and thus form a large and self-contained 
State area of supply from Bremen to the Main, but 


the new station is only to be brought into service 
two years and a half after the conclusion of peace. 
In Saxony, too, where the Government alreadv 
owns certain electric‘ty supply works, estimates have 
just been placed before the Diet for an expenditure 
of £2,000,000 on extensions and the acquisition of 
further shares in two companies. It would thus 
appear that the developments being undertaken by 
Federal States independently wilt render it exceed- 
ingly difficult for the control of the supply business 
to be proceeded with, as was originally suggested. 
on an Imperial basis. . At the same time, no one 
can foresee what results may possibly ensue from 
the Imperial absorption of the large works in the 
district of Bitterfeld, and the long-distance line 
which is now being carried thence to Berlin to assist 
in coping with the effects of the coal scarcity in the 
capital. 


ELSEWHERE in this issue we cou 
clude our abstract of the interesting 
paper on electric cooking read by 
Mr. W. A. Gillott before the Insti- 
tution of Electric Engineers. The subject is of par- 
ticular interest at the moment, as, though domestic 
electric cooking has necessarily been some- 
what in the shade during the war, the latter has 
apparently brought into greater prominence than 
might otherwise have been the case the advantages 
of large-scale or collective electric cooking. One 
of the features of Mr. Gillott’s paper which wilt in- 
terest central-station men is the almost monotonous 
similarity of the load curves, although both restat.- 
rant and staff kitchens are included; the curves, in 
fact, coincide too well, and this presumably will be 
a feature of the works cooking load in most indus- 
trial centres. The London discussion disclosed the 
similarity of the load factors of the installations 
described, which for this class of cooking can appa- 
rently be taken at 13 per cent. with a maximum 
demand of 35 to 55 per cent. of the connected load: 
attention was also drawn to the obvious necessity. 
where the charge for energy is based on load factor 
conditions, of adopting’ those types of apparatus 
which favour an off-peak load—this, of course. 
being possible where electric water heating is em- 
ployed. 

It was noteworthy that the sense of the meeting 
was almost wholly in favour of placing reliability 
before heat efficiency; this is a point we have often 
emphasised, for it is obvious that the consumer 
must ‘be able to depend on his apparatus, and that. 
even were the latter highly efficient in the hands of 
an expert, the average user could not hope to re- 
produce his results day in and day out. What we 
may call the ‘‘ cooking efficiency ” of the apparatus 
must exercise an important influence on its design: 
a few units more or less are of little consequence, 
in comparison with ease and certainty of obtaining 
the desired cooking result. In this connection, the 
heated surface hob, by reason of the great range of 
heat intensities which it allows to the cook, would 
appear to offer considerable advantages over anv 
form of switch-controlled hot-plate, though, of 
course, this is a matter which practice only can 
settle. 

As there is no question that electrical cooking on 
a large scale is a desirable enterprise, both to the 
user and to the central station, it is probable that 
not so much interest attaches to Mr. Gillott’s paper 
itself as to his concluding remarks on the necessity 
of forming an energetic and unbiased advisor. 
committee representative of both central-station 
authorities and manufacturers, in order to promote 
the business end of what is already a good propos: 
tion. 

This proposal is, of course, not a new one, and 
if carried out it would greatly speed-up the com- 
mercial development of electric cooking. 


: Electric 
Cooking. 
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COAL STACK FIRE RISKS. 
By E. B. PAUSEY. 


Durme the present difficult times, and doubtless for a 
considerable period after the fighting has ceased, there can 
be no question but that fuel will occasionally, like many 
other necessary commodities, be abnormally scarce. On 
the one hand, shortage of skilled efficient labour, and, on 
the other, heavy and sudden demands, are conditions that 
are certain to persist at least during the period of recon- 
struction, and, in spite of increased economies which may 
be brought about by the general adoption of scientific 
systems of boiler-house control in place of the more or less 
crude methods in operation at the present time, the possi- 
bility of shortage due to these conditions will compel those 
in charge of important power stations to safeguard them- 
selves by providing sufficiently large stocks of fuel to tide 
over any such temporary periods of scarcity as may be 
reasonably expzcted. In this country coal is at present 
practically the universal fuel, and the provision of a coal 
stack is the most obvious and most popular means of 
keeping reserve supplies at hand. 


Now, easy though it may be to dump down coal on a 
stack, bitter experience tells us that care and thonght must 
be used, otherwise serious loss may take place owing to the 
overheating or, maybe, ignition of the stored fuel. This is 
a risk which cannot be completely covered by insurance ; 
if the reserve fuel is lost and the regular supplies fail, no 
amount of money payment will avail to prevent stoppage 
of the plant, an occurrence whose cost to the community 
cannot be estimated. Therefore, in asserting, as I do, that 
the matter is of national importance, I believe that I am 
not exaggerating its claims, and I hope that a little dis- 
cussion of the possible causes of the spontaneous ignition cf 
coal and the means whereoy the risk thereof can be 
minimised may not be without interest. Iam, of course, 
quite aware that the subject is not entirely new ; there has, 
indeed, been a large amount of theorising upon it ; but I 
certainly think that a majority of the theories pro- 
pounded have been built up on hasty generalisations from 
insufficient evidence. 


For instance, there is the question whether sulphur is 
responsible for the spontaneous ignition of coal. Many 
people whose opinions are well worthy of consideration will 
answer this question decidedly in the affirmative, while 
others, equally worthy of consideration, will give just as 
emphatic a negative. Both parties claim to speak in the 
light of experience, yet, so far as I am aware, not one has 
given us any definite reason, or anything but bare assertion 
or denial, for his belief or unbelief. Now, on the one hand, 


_ the oxidisation of sulphur is not, at ordinary temperatures, 


snch a very vigorous action, nor does it evolve nearly so 
much heat as that of carbon or hydrogen, and at the same 
time sulphor only forms a small proportion—say about 1 per 
cent.—of coal, so that apparently it can have but little 
heating effect in any case. On the other hand, an 
efflorescence of what appears to be sulphur is a frequent 
sign of fire in a coal stack or large ash heap; at the same 
time, this is not evidence that the sulphur is responsible 
for the outbreak. It is quite possibly due to the dissocia- 
tion by heat of sulphur compounds, with the result that on 
arrival at the cool exterior of the stack the sulphur vapour 


becomes condensed and appears as flowers of sulphur, being’ 


thus not a cause but an effect of the internal heat of the 
stack. 

It is, however, quite possible that sulphnr, either in the 
free state or in combination with other elements, may so 
enormously accelerate the oxidisation of the carbon or 
hydrogen in the coal by catalytic action as to be an indirect 
cause of the overheating. In any case, I think there can 
be little doubt that the overheating is at least started by 
catalytic action of some kind. 

While catalysis is a well-known and familiar phenomenon, 
it may be as well, in order to emphasise its importance and 
the great probability that it is largely responsible for coal 
stack fires, to illustrate it by a description of the catalytic 
effect of platinum on a mixture of hydrogen and oxygen. 
It is a matter of common knowledge that if a mixture of 


these twogases be kept at an ordinary temperature no apparent 
combination will take place between them,.no matter how 
long they are kept; but that if a lighted taper be intro- 
duced the two gases immediately combine explosively, 
forming water and liberating considerable heat. Why, it 
may be asked, should the introduction of the light have 
such an effect ? The unthinking “ man-who-knows-it-all ” 
will say: “© Why, because you have set light to it, of course!’’ 
and put you down as a fool for asking such a question. But 
it pays sometimes to ask obvious questions, and to give 
consideration to what are generally accepted unquestion- 
ingly as every-day facts. | 

In the present instance, what happens is that the portion 
of gaseous mixture immediately adjacent to the flame 
becomes heated so much that combination takes place, deve- 
loping so much heat that the next portion of gas is suffi- 
ciently heated to combine, the effect being that a flame 
suddenly flashes through the mixture, and the combination 
of the whole is completed almost instantaneously. If the 
experiment be repeated with finely divided platinum in 
place of the lighted taper, practically the same result 
occurs, the cold platinuin having the same effect as the hot 
flame of the taper. Moreover, if the mixture of gases be 
pure the platinum can be used over and over again inde- 
finitely, showing that it does not enter into combination 
itself, but that its presence is sufficient to accelerate 
enormously the chemical action. This is the phenomenon 
known as catalysis. 

To get an idea of what this catalytic action means, it 
should be borne in mind that the chemical combination of 
hydrogen and oxygen althongh it does take place at ordinary 
temperatures, is then vanishingly slow, the relation betweer 
the time taken for the action to proceed to completion, and 
the temperature of the mixed gases being such that for 
every 18° F. increase of temperature the speed of the action 
is approximately doubled. If, therefore, a mixture of the 
two gases in a certain vessel would completely combine in 
the thousandth part of a second when at a temperature of 
2,000° F., a fairly simple calculation will soon show that a 
period of many millions of billions of years would have to 
elapse before the action could proceed to completion if the 
temperature were maintained constant at 60°. Yet this 
awful abyss of time, long enough, conceivably, to cover the 
whole life of the Solar system from the almost infinitely 
distant period when the primordial nebula began to condense 
right along to that other far-off time when the sun, its last 
spark of fire vanished, shall be no more than a huge mass 
of clinker, may be shortened to a fraction of a second merely 
by the application of a little platinum, which need not even. 
be hot ! 

Catalysis may be, therefore, a prodigiously powerful factor 
in increasing the speed of an action. When we consider 
that though a piece of coal may be kept indefinitely at- 
ordinary temperatures withont any apparent change taking 
place, yet when stored in a stack of large size heating occurs, 
we are almost forced to believe that the first heating must 
be due to catalytic action by some substances present in the 
coal upon the hydrogen or volatile hydrocarbons given off by 


‘it—in extremely small proportions at first, but more and. 
_ more rapidly as the stack heats up. ; 


Another property of catalysts may be noted; it was- 
remarked in connection with the combination of hydrogen. 
and oxygen that if the gases were pure the platinum could 
be used over and over again indefinitely. If there are- 
certain impurities present, the catalyst will gradually lose 
its power, becoming, in fact, “ poisoned.” This is the- 
reason why automatic gas-lighters on the catalytic principle 
are not a success—they are too short-lived. 

A fine field for investigation is thus opened ; let some 
chemist ascertain what are the catalysts which cause 
spontaneous ignition of coal, and also their appropriate: 
“ poisons,” then all we shall have to do will be to spray our’ 
coal with the latter, and we shall be able to stack it to any 
depth we please without any fear of danger ! 

Such an achievement is, however, decidedly a thing of 
the future, and, in any case, its accomplishment is very 
problematical ; so that at present, when stacking any coal. 
containing more than a small proportion of inflammable 
volatile matter—a bituminous coal, such as is often used—- 
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all that we can do is to assume that :t is dangerous, and 
act accordingly. 

Probably the chief factors regulating the liability of a 
given coal to fire when stacked are: the amount of free 
hydrogen, or methane, or other hydrocarbons given off by it 
at ordinary temperatures ; smallness of size and consequent 
increased surface from which such volatile bodies may be 
disengaged ; the pcssibility of a sufficient supply—and no 
more than a sufficient supply—of oxygen to its interior ; 
and insufficient means of dissipating any heat generated. 
A bituminous slack, especially a “‘ nutty ” slack made up of 
particles of all sizes up to, say, 14 in. or 2 in. cube— 
„Buch a coal as is commonly used for burning on mechanical 
-stokers and, consequently, for storage in stacks—fulfils the 
first three of these conditions to a greater degree than any 
„other class of coal, and a fuel of this kind is, therefore, 
.badly adapted for stacking. While, as already pointed out, 


the small coal offers a larre surface on which chemical . 


action and liberation of inflammable gas may take place. 
4he larger pieces tend to run together and form pockets and 
channels whereby air can slowly percolate through the 
stack in quantities sufficient to keep the temperature low, 
but quite enough to ensure a constant supply of oxygen and 
‘maintain the chemical action. The fourth condition will 
.be fulfilled if a coal of this description be stored in a large, 
deep stack, especially if very much fine coal be placed on 
the top so as to blanket it and keep the heat in; a good 
rule to follow is to limit the stack to such a size 
that no part of its interior is more than 10 ft., or 
preferably 8 ft., distant from its free surface. If 
the coal can be deposited in small heaps of from 
80 to 60 tons, and so kept for a few weeks before 
its final removal to the stack, its safety will be much 
enhanced, since much of the more volatile and dangerous 
constituents will then be got rid of. While it may be 
objected that this means a loss of heating value, it must be 
remembered that this loss is bound to b2 incurred in any 
event, and that if it take place in the stack it involves the 
risk of the much greater loss of the whole, or a large part 
of the fuel. Stacks should be of a moderate size, and means 
should be provided for accurately taking their temperature 
in one or more places ; not only should such means be pro- 
vided, but they should be used regularly, and records should 
be kept. | | 

_ Various methods have been suggested for taking the 
temperature of a coal stack ; most of them are incorrect and 
misleading, the error always being the dangerous one of 
making the temperatrre appear lower than it actually is. 
-One proposal is to drive a pipe down into the coal where 
the temperature is required to be taken, and lower a ther- 
mometer down it by means of a string; the method of 
taking the reading is to haul the thermometer madly up the 
pipe, and, if one has the luck to bring it up unbroken, to 
snatch a reading of the rapidly falling mercury, add as much 
as you think proper to allow for the drop in the reading which 
occurs when hauling the instrument up, and then pretend 
that a satisfactory reading has been taken. Another method 
is to fill the tube with water or other liquid ; this is cer- 
tainly an improvement, inasmuch as the, reading of the 
thermometer does represent the correct temperature of some- 


thing—although the something is not the coal in the 


interior of the stack but the water in the pipe; and what 
use that is, I am unable to see. A much more accurate, 
but needlessly expensive, system is to use some form of 
electrical thermometer, placing its resistance or thermo- 
couple element in that part of the stack the temperature of 
which it is required to ascertain. To overcome the dis- 
advantages of these methods I have proposed the system 
illustrated in the accompanying sketches, this system being 
at once cheap, simple, and accurate. Fig. 1 shows an 
ordinary stem thermometer, graduated to, say, 220° F., 
enclosed in a glass tube such as a boiler gauge glass ; both 
ends of the tube are fitted with corks, the bottom one being 
stuck in with varnish to prevent any risk of its dropping 
aut and losing the thermometer. The glass tube is nearly 
filled with water, and a string attached to the upper end 
serves to lower it into the thermometer pocket. It is evi- 
dent that, as the glass tube, water. and thermometer 
together have a much greater capacity for heat than the 
#aermometer alone, no appreciable drop in the level of the 


mercury will occur as the instrument is drawn op the 
pocket, and no doubt need be entertained that the reading 
taken is a correct one, provided that the instrument is sub- 
jected to the correct temperature when in position at the 
bottom: of the pocket. By proper arrangement of the 
pocket this can be ensured ; the pocket, which, as shown in 
fig. 2 consists of a piece of 2-in. iron pipe of a convenient 
length fitted with a pointed plug at the bottom and a looxly 
fitting lid at the top, should contain just sufficient oil to 
immerse the thermometer tube completely. A very accurate 
indication of the temperature of the coal adjacent to the 
bottom of the pocket may then be obtained, from which the 
condition of the interior of the stack may be deduced. 

No more liquid than a sufficient amount to submerge the 
thermometer tube completely should be placed in the 
pocket ; if an excess be used, convection currents in the 
liquid may cause a low reading, and, if an insufficiens 
quantity of liquid be used, a similar result may be due to 
convection currents in the air. The lid has the effect, not 
only of keeping the pocket free from small coal or other 
foreign matter and forming an attachment for the ther- 
mometer string, but also of preventing any possibility of 
errors due to the cold outer air obtaining ingress to the 

ket. 

It cannot be definitely laid down that there is a distinct 
temperature limit below which a coal stack is safe and 
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above which it is in danger, though, of course, a7 
temperature is approaching 200° F. the stack is undoubted! 
in a dangerous condition. The rate.of increase of temper 
ture is a much more important factor, and from $ 
together with any tendency the increase may pia 
proceed either faster or slower, a sound conclusion regard ` 
the safety of the stack may be drawn. For instance, 3 
whose temperature has reached, say, 140° F- 
or no tendency to rise further, is in a mucha safer 0 jo 
than one whose temperature is at the time of 0% mort 
low—say 110° F.—but is showing a tendency t0 "a go 
and more rapidly. It is, therefore, useful to plot "po 
of the temperature on a time base, and to give 

attention to any stack which may show a steep &™ 

graph, particularly if its slope be an increasing m gill # 
this, the necessity for taking temperatureg emocorea 
once be evident, and the value of such a siæmple yill se! 


means of doing this, as has been detailed sbove" 
no further demonstration. sve coal. 
There seems to be little room for doubt that tandog © 


such as a washed slack, has a distinctly gre=ate 
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overheat than a dry one. The lower portion of a wagon of 
washed slack is often uncomfortably hot to the touch, even 
though the wagon may not have stood very long. This is 
probably due to the greater blanketing action of the fine, 
wet coal, which retards the escape of the heat. For this 
reason it is a bad policy to put a rough dry slack at the 
bottom of a stack and cover any considerable portion of it 
with wet slack. No doubt much less risk would be run if 
the arrangement were reversed. A rough analogy, which 
will appeal to those readers, of whom there are, no doubt, 
many at the present time, who have had gardening experi- 
ence, is that of a“ smother ” fire for burning garden rubbish ; 
here slow, but steady, combustion is required, and to secure 
tHis, one puts the larger, more combustible matter ut the 
bottom, and covers it progressively with smaller and smaller, 
less and less inflammable stuff, carefully providing just 
sufficient means for air to reach the interior, Exactly the 
opposite principle is the one to follow in laying down a coal 
stack. 

On the question of ventilation very conflicting opinions 
exist, but most people seem to hold the belief that venti- 
lation is an advantage. For my own part, while I am quite 
prepared to agree with that belief, provided that the stack 
8 thoroughly and completely ventilated, I contend that this 
is a very difficult problem, and that ineflicient ventilation 
is much worse than no ventilation at all. Foyexample. if a 
stack could be sealed up completely air-tight, a little heating 
might occur at first until the small quantity of oxygen 
present in the air filling the interstices bet ween the particles 
of coal had been consumed, but, ‘after that, no further action 
could take place, and the stack would cool down again. 
But if an inefficient ventilating system were in use, the air 
which had been robbed of its oxygen would be replaced by 
fresh air, and, at the same time, the inflammable gases given 
off by the coal would, in a large proportion, remain in the 
stack, so that further heating would be the result. Further, 
should a fire actually break out, any ventilating system of 
pipes would act as flues, making it burn more fiercely by 
creating a draught of air, and spreading it by carrying the 
heated products of combustion to other parts of the stack, 
An efficient ventilating system would have to carry away 
all inflammable and hot gases from every part of the stack, 
thus ensuring that no dangerous accumulations whatever 
should take place. This is neither an easy nor a cheap 
matter, and a better policy is to make the stack as air-tight 
as possible, and to keep its depth within such reasonable 
limits as I have already suggested. 

It is no easy matter to extinguish a stack which has 
already fired. Playing water upon it with a hose-pipe 
is not very satisfactory in its results; it even seems to have 
the very unwelcome one of spreading the area of the fire. 
Excepting as a temporary expedient to enable men to handle 
the coal, it should not be resorted to. If the hose pipe be 
used from the top of the stack there is considerable risk of 
a quite dangerous explosion taking place when the water 
reaches the fire ; considerable quantities of steam, hot water, 
foul gas, and cinders may be shot up, with possibly serious 
results. The best policy is, if the stack is a small one, as 
it ought to be, to remove the whole of it, and, if possible, 
use it on the boiler fires at once. Parts of it which have 
not suffered much damage may be used to form the begin- 
ning of a new stack ; as they will have lost much of their 
volatile constituents they should, after cooling, be perfectly 
safe. If the stack is, unfortunately, a large one, the area 
of the fire should be located and isolated from the remainder 
by digging a division through the stack as quickly as 
possible., 

The process of removing coal from a burning stack is an 
unpleasant and dangerous one, and the necessity for it 
should be avoided as far as possible. I will, therefore, con- 
clude by summarising the means by which coal may be 
stored in stacks with a minimum of danger. The coal 
should not be stored in one large stack, but in several stacks 
each of a moderate size ; the depth of each stack should be 
such that no part of the coal is more than 10 ft. at the most 
distant from. the surface ; accurate temperature readings 
should be taken regularly and recorded. If possible, the 
coal should be graded; the fine at the bottom, the coarser 
at-the top. Ventilation should not be used ; the coal may 
with advantage be dumped in small heaps to season prior to 


stacking. I have little doubt that the more closely these 
rules are adhered to the less will be risk of loss due to 
spontancous ignition. 


THE INSURANCE OF ELECTRICAL 
MACHINERY. 


By C. STUART BUYERS, A.M.LEE. 


(Concluded from page 581.) 


Colliery companies are possibly the class of electric power 
users who favour insurance moste This is only natural, as 
the conditions of working in coal mines are bard, and 
breakdowns are frequent, especially in wet mines, where the 
air is laden with moisture. 

The average colliery manager or owner places great value 
on the insurance company’s quarterly reports, Although 
not an expert in electrical matters, he has sufticient technical 
knowledge to understand thoroughly the defects reported, and 
he will usually feel impelled to aid his electrician by giving 
facilities to have a faulty motor or armature brought. to the 
surface for overhaul. 

When a breakdown occurs and the defective part is sent 
away for repair, he receives one or more reports stating what 
repairs are being executed, and when the part is likely to be 
ready for dispatch. 

At certain collieries possessing a number of electric coal- 
cutters, together with a considerable amount of other under- 
ground electric plant, it is not unusual to have an armature 
burnt out, on an average, once a week. Although in these 
cases the premium charged is high, the fact that the repairs 
are carricd out under supervision, relieves the colliery 
officials from a considerable amount of correspondence, and 
any doubts whether they are being overcharged for repairs, 
do not arise, as the accounts are rendered direct to the 
insurance company. 

The majority of collicrics are entirely dependent on 
electrical machinery to maintain their output, and owners 
realise that efficient inspection is a valuable feature to 
ensure continuity of output. It is for this reason that the 
percentage of colliery companies who have tried insurance 
and given it up is extremely small. 

The adoption of turbo-alternators by many of the smaller 
municipalities and electric supply companies has caused 
these concerns to consider the question of insurance. 

Turbine plant is by,no means beyond the possibility of 
breakdown, as anyone with expericnce of this type knows 
to his cost, and it is the “ glorious uncertainty ° and the 
extensive amount of damage which may occur in a few 
seconds of time which dictate insurance to all users except, 
perhaps, a few large undertakings having a special reserve 
fund to mect contingencies. 

A fairly large turbine set will cost some £20,000 complete, 
and it may be insured for the full amount if desired, or 
against damage amonnting to, say, £10,000 or £7,500. 

The question of damage to surrounding property should 
be carefully considered when insuring turbo-alternators, as 
the ordinary policy only covers damage to the machine 
itself by breakdown. It is, therefore, in many cases, 
advisable to have the policy endorsed so as to include damage 
to surrounding property. The risk of external damage is 
not great, and consequently the additional premium is 
small percentage. 

A case occurred a short time ago illustrating tae 
uncertainty of turbo-alternator risks. An H.T. machine 
about 1,000 KW. capacity was insured when il was installed 
and it worked in an exemplary manner for several years. Se 
satisfactory was its behaviour, that the firm who owned it 
decided to give ap insuring it; but only a few monctia 


+ 


after cancelling their policy a serious breakdown took place, . 


necessitating considerable expenditure for repairs. Needless 


to add, the maehine was insured again when it was repaired 


and resumed work once more. 

As the use of electric power is growing rapidly among 
small power consumers, for whose requirements oue or two 
motors are suffictent, aud who thus do not require to employ 
an engineer or electrician, electrical insurance and inspection 
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appears to have a considerable future before it, and 
additional electrical surveyors will be required each 
succeeding vear. 

The qualifications required of a surveyor are twofold, and, 
to use an American mode of expression, they may be stated 
as follows :— 

Tact and common sense... ifs 
Engineering knowledge ... 

It goes without saying, that an clectrical surveyor must 
have a good theoretical training, so that he can diagnose 
irregularities in the working of the machinery he inspects, 
and thus indicate the remedy. A good practical knowledge 
of armature winding is very useful when dealing with repairs, 
but is not essential. 

Some insurance companies require candidates to sit for a 
written examination of an elementary description, but, 
usually, an applicant's theoretical qualifications can be 
suitably judged by the certificates he holds from technical 
colleges. A tactful manner in dealing with clients when 
breakdowns occur is a sine quau non to the inspector who 
means to be successful. 

Occasionally a breakdown arises which requires delicate 
handling by the inspector, such as, for example, the case of 
an attendant examining a motor with a lighted taper, and 
thereby setting it on fire owing to accumulated wool fluff 
and oil about the brushgear. 

A breakdown policy would not cover damage to windings 
from such a cause, and unless the owner was insured against 
fire, he would require to make good the damage, caused by 
his employe’s carelessness, at his own cost. 

Such incidents, fortunately, are infrequent, and if the 
matter 1s explained in a judicious manner, ho feeling of 
Injustice will be left in the mind of the owner. 

Many persons, on receiving a policy of insurance, lock it 
ina safe without reading the printed “ Conditions” and 
Definitions.” These “ Conditions ” state in legal phrase- 
ology that while the insurance company is liable for all break- 
downs happening to the machine itself whilst at work, unless 
sused by habitual overloading, the owner may require to 
renew, at his own expense, certain parts, such as carbon 
brushes, commutator, or bearing bushes, which are lable to 
wear out from time to time. 

In conclusion, it may be stated that policies are issued 
fora year at a time, and it is open to either the insured or 
the insurer to cancel the policy at the annual date when it 
falls due for renewal. 

This is a valuable safeguard to both parties to the 
coutract, and it tends to ensure smooth working and prevents 
any high-handed action. 


50 per cent. 
50 per cent. 


THE GOVERNMENT AND FOREIGN TRADE. 


(Concluded from page 582.) 


We are glad to learn that it is proposed to bring about 
measures of reform in connection with the Board of Trade 
Journal. We do not wish to underrate its past usefulness, 
but we shall certainly welcome it in its revised form if it 
is going to be of real value in circulating articles founded 
on official information which will help the traders of the 
country promptly, and if it is going to co-operate with 
the trade journals — an office which it has filled in an 
acceptable but limited way in the past. 

-We presume it will not be long now before the Govern- 
ment is able to announce the names of the twelve new 
Trade Commissioners from whom we expect so much. We 
believe that practically all of them will be found to be men 
of business experience ; but until the names are known we 
shall be unable to estimate how far their qualifications 
promise well in respect to the great engiucering and elec- 
trical industries, in the future of which we are naturally 
more directly interested. We have long observed how 
valuable have been the services rendered by the four Trade 
(Commissioners acting for us in Canada, Australia, South 
Africa, and New Zealand, and we trust that now that the 
number is increased to sixteen, spreading their efforts over 
wider fields, British industry will be materially advantaged, 
but our manufacturers and tradere will require to show y 


full measure of confidence in their ability by availing them- 
selves of the valuable co-operation in information and action 
which these Commissioners are able to afford them. This 
remark applies to the period of activity of these officials 
while in the markets to which they will devote their energies, 
and also to their visits Home when our firms are able to 
interview them. Of course, at this date it goes without 
saying that the Commissioners will require to be most fully 
informed regarding our industrial manufacturing ability 
and capacity before starting to take up their posts abroad. 
It is reasonable to suppose that, however extensive their 
general knowledge of certain trades may be now, they will 
have other things to learn before they proceed to the scene 
of action abroad. It has been obvions in the past that only 
first-class men will be possessed of the training and experi- 
ence that will fit them for this very important duty to the 
State and to industry, and we are glad to know that it is 
intended that the remuneration and allowances are to be 
such as to make the posts attractive to men of the 
required type. As we had occasion several years 
avo to urge an improvement in the remuneration of 
our Commissioners, we welcome the more reasonable 
treatment that is to be meted out to this branch 
of the Overseas Intelligence Services. It is intended that 
the Commissioners’ extended activities will affect India 
and some of the Crown Colonies and Protectorates, as well 
as the self-governing Dominions. The Commercial 
Attache Service is also being reorganised and greatly increased 
in numbers. The control of both these Services has been 
handed over to the new Department. The improvement 
of the Consular Service, the need for which everybody 
recognises, is also being dealt with, but very many matters 
in this connection require adjustment, and when so many 
excellent men who could fill such posts with distinction 
and success are engaged with the Forces, it is not possible 
to proceed so expeditiously as might have been done were 
they available now. The Consular Service is not as vet 
under the control of the new Department, but for the 
present it has been placed under Sir A. Steel-Maitland’s 
personal charge as Parliamentary Under-Secretary in the 
Foreign Office. It is proposed that the Commercial and 
Consular Departments of the Foreign Office shall be 
definitely assimilated by the new Department when 
adequate accommodation for the entire gew Department. has 
been obtained near the Foreign Office. 

There can be no question that Sir A. Steel-Maitland has 
personally a correct appreciation of what German commercial 
strategy has been in the past. It is almost impossible to 
doubt that those who are working under, or in co-operation 
with, him will have that same understanding of the situation 
and of the responsibility resting upon us as a nation to be 
equal to whatever the future may bring forth. This new 
organisation, given, as we say, goodwill on the part of its 
different sections, also confidence in its intentions and 
abilities on the part of traders, should go far to give us the 
needed measure of Governmental assistance, as regards 
intelligence service, that is required. 

Since the foregoing was written the following official 
announcement has appeared in the Board of Trade Journal :— 

The new Joint Department of the Board of Trade and the Foreign 
Office has now been constituted. 

The new Department will be known as the Department of 
Overseas Trade (Development and Intelligence). It will be repre- 
sented in Parliament by Sir Arthur Steel-Maitland, M.P., who will 
occupy the position both of Additional Under-Secretary of State 
for Foreign Affairs and also of Additional Parliamentary Secretary 
at the Board of Trade. The Department will comprise the existing 
Department of Commercial Intelligence of the Board of Trade. 
including the management of the British Industries Fairs, the War 
Trade Intelligence Department, the section of the Foreign Trade 
Department* of the Foreign Office dealing with Form K and with 
other matters relating to the promotion of trade abroad : and 
certain functions now performed at the Foreign Office in connection 
with commerial intelligence and with the Commercial Attaché and 
Consular Services. Sir William Clark, K.C.S.I., C.M.G., has been 
appointed Comptroller- General of the new Department, and 
Mr. F. G. A. Butler, C.B., C.M.G., formerly of the Colonial Office. 


has been appointed Director of the Overseas Division. 
The temporary headquarters of the Department will be at 


_ 73, Basinghall Street, London, E.C. 2, to which personal letters for 


Sir Arthur Steel-Maitland should be addressed. The Commercia! 


~ Attention is called to the fact (as regards which some misconception has 
prevailed) that the whole of the rest of the Foreign Trade Department w: 
remain as heretofore under the ControlJership of Sir Ernest Pollock, K.B.E., 
K.O., M,P., at Lancaster House, 
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Intelligence staff will for the present continue to be housed at the 
same address. The office at Basinghall Street contains an Inquiry 
Bureau where information on all matters affecting trade can be 
obtained on personal application; or inquiries can be ‘addressed 
there either by post or telephone (telephone numbers, London Wall, 
4713 to 4717. 

The War Trade Intelligence staff will remain at their existing 
offices in Lake Buildings, London, S.W. 1. 


WIRELESS TRANSMITTING STATIONS ON 
GERMAN AEROPLANES. 


Some highly important and interesting information on the 
means adopted by the Germans for signalling between 
aeroplanes and land batteries, infantry, &c., is given in La 
Nature for December &th. It is realised, of course, that 
owing to engine noise, &c., aeroplanes can only transmit, and 
not receive wireless messages, 

The receiving station on the latest type of German 
aeroplane consists of :— 


1. A gencrator of D.C. and A.C. 
2. The oscillating circnit. 
3. The antenna. 


1. At first the necessary current was provided by a storage 
battery. Difficulties arose, however; the batteries were 
very heavy, very fragile, and liable to be discharged rapidly. 
Smal] a.c. and D.C. generators were tben titted. These 
generators are driven by an air screw, or are coupled to the 
aero motor by a coupling (clutch) operated by the pilot. 
The generating plant, styled “J. A. Flieg, 1917,” by the 
Germans, comprises two generators mounted on the same 
shaft. One of these, forming a simple dynamo, supplies the 
D.C., and is used for exciting the alternator, for the oscil- 
lator circuit, and probably also for lighting the lamps and 
projectors on the aeroplane. 

The other generator sppplies the a.c. for the oscillating 
circuit. | 

The three types of transmitter actually employed are the 
“ Sender” type C, 1916, the “ Hiith transmitter,” and the 
“ Telefunken transmitter.” 

Underneath the alternator isa sort of case, into which 
12 terminals lead. These terminals permit of inserting in 
the exciting circuit different values of a resistance placed in 
series, and housed under the generator. 

According to the type of transmitter fitted on the aero- 
plane, these terminals are used with the corresponding types 
of current. For check purposes they are connected up by 
connecting plates corresponding to the transmitter em- 
ployed, the connectors being small plates of insulating 
material. j 

In the cover of the ese mentioned above is a small 
transparent window for observing whether the generator is 
properly regulated in respect of its oscillating circuit. The 
generators are constructed so as to work rotating either 
right or left, according as they are driven by air screws or 
by the aero engine. The type of generating set just 
described weighs, with its air screw, cables, &c., 10°3 kilo- 
grams (about 23 1lb.). The driving screw is designed to 
give a speed of 4,500 R.P.M. with a wind speed of 150 km. 
(say 90 miles per hour). Variations of aeroplane speed 

do not appreciably affect the output of the generating set. 
ne set is air-cooled. 

2. Transmitting Apparatus, — The “Telefunken ” 
apparatus comprises the usual parts, the whole being con- 
tained in a case measuring about 14 in. x 10 in. x 6 in, 
and weighing some 19 lb. These parts are: a transformer, 
a condenser, a plate-type spark gap, and a variometer. There 
ig a three-stud contact device for varying the intensity 
of emission by a rheostat in the excitation circuit, and at 
the same time decreasing the resistance of the spark-gap by 
short-circuiting part of the plates. \ 

Another three-stud contact permits of employing three 
different wave lengths, viz., 150, 200 and 250 metres, by 
using oue or more turns of an Oudin coil. The variometer 
(variable self-inductance) permits of tuning the aerial with 
the primary circuit. The observer knows that his circuit 
is properly regulated when the ammeter pointer attains a 
maximum. i. g | 
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3. The transmitting aerial is formed by a 1-mm. 
diameter copper cable about 40 metres long. This wire. 
which hangs below the aeroplane, tends to assume a nearly 
horizontal position by reason of its inertia and the wind 
resistance. 

A special arrangement is provided for preventing the 
antenna swaying, and for ensuring that the correct length 
is unwound. The manipulator and ammeter are of the usual 
type. The conductors of this system are insulated and 
mounted in special flexible aluminium tubes. 

The total weight of the complete set is as follows — 


Oscillatory circuit ius ii 8'7 kg. 
Generator system . s.. “is we. 10'S; 
Aerial, &c. oe bea oe ae 3°7 n 
Manipulator, wiring, and ammeter ... 30 n 
257 kg. 


or, say, 4 cwt. 

The mean range of the set seems to be about 35 kilo- 
metres, or something over 20 miles. 

Every squadron of the German Army Service Corps 
attached to the air service includes a tractor wagon specially 
fitted up for dealing with repairs to, and tests on, wireless 
sets. f 

The article from which this information is derived is 
fully illustrated by photographs and diagrams.—E. S. H, 


JUSTIFIABLE INDUSTRIAL UNREST. 


By G. BASIL BARHAM. 


EVERYONE who is in close touch with the engineering 
trades is aware that a good deal of unrest exists, and that 
this is due principally to the inequality between the wages 
paid to those who have been in the shops since boyhood, 
and who have attained a high degree of skill, and those 
who have drifted into the fitting and machine tool shops 


since the war, and who possess neither. experience nor 


special skill. These men are engaged principally on repe- 
tition work, and in many instances can earn, with com- 
paratively little effort, more money than those who have 
been in the trade for years. No one with a sense of equity 
can endorse a system of payment under which a labourer 
who merely feeds metal bars into an automatic machine 
receives more than the skilled supervisor, tool maker, or 
tool setter, on whose accurate work the correct running òf 
his machine depends. Yet this is the system which obtains 
in a grvat number of shops, and countless instances could 
be given where the difference in wages runs into pounds 
per week rather than shillings. | 

Since this inequality was first recognised, a number of 
movements have aimed at rectifying the anomaly, but 
neither individually nor collectively have they achieved their 
object, and it is hardly to be wondered at that the skilled 
workman, irritated at their failure, has been tempted, in 
some instances, to take matters into his own hands, and sce 
whether by force majeure he cannot bring about a better 
state of things. 

The weapons he has employed have been threats to stop 


work, threats to stop all overtime, threats to stop dilution, 


and even to restrict production by less creditable and 
legitimate means. No talk of payment by results will meet 
his approval, as he knows that amongst many grades of 
engineers—especially those possessing considerable skill— 
piece-work rates or premium bonuses could not be intro- 
duced. General fitters and turners, the more skilled 
amongst the pattern makers, and tool setters are men who 
could not be paid at piece-work rates, at least for the 
greater part of their work, although it is true that many 
of the setters-up and some of the tool-room hands share in 
the bonus earned by the men in charge of the machines for. 
which they look after the work-setting and the tool-making 
and setting respectively. _ | 

It is time that the employers generally recognised the 
fact that the skilled workmen are strongly opposed to the 
establishment of any system of “ premium bonus.” The 
Employers’ Federation would be well adyised to give way 
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on this point ; as a matter of fact, it has little to commend 
it, and it is generally admitted to be unfair, as under it 
men only receive a portion, and not the whole, of the value 
of the time they save for their employers. A man rightly 
argues that if he, by special effort, succeeds in doing 60 
minutes’ work in 45 minutes, the value of the saved 15 
minutes should belong to him, more particularly as he feels 
that the employer receives his share of the benefit in the 
extra amount of work done. 

In some parts of the country a scheme of collective piece- 
work payment has been adopted, and it has met with a 
certain amount of success in United States shops. It is 
admitted that American “scientific management” has 
failed up to now to serve as a medium for reconciling deep- 
rooted differences between employer and employed ; but the 
system of payment mentioned has many good points. 
Where adopted, it is arranged that piece prices shall be 
fixed at such a rate that an ordinary workman can make 
time-rates plus 50 per cent., these prices being fixed by 
mutual agreement. 
piece-rates -shall be paid a bonus which shall bring his 
wages up to the average amount earned by the piece- 
workers ; and although this is merely a bald statement of 
the scheme, and although it is admittedly imperfect in 
some respects, it is a scheme which at the present juncture 
miglit be introduced with advantage, as it would do away 
with the majority of labour troubles. 

From the employers’ side it might be urged that under 
such a scheme the energy of the piece-workers might result 
in a higher addition to the wages of the day workers than 
they expected or demanded, and that, consequently, they 
would be satisfied with less. To thdse who argue in that 
way it is sufficient to say that the war has revolutionised 
the old ideas as to the relations between Capital and 
Labour ; it will do away with the “ Ca’-canny” master as 
well as the ‘‘Ca’-canny’”’ workman, and it is gradually 
becoming recognised that the labour of the man who works 
with his brains and the labour of him who works with his 
hands are both worth exactly what they can obtain. In 
both cases the only test of reasonableness is the price that 
can be commanded. Masters must put aside the old idea 
that the amount of wages paid per week is of any import- 
ance, and realise that the only thing that matters is the cost 
per unit of their production. i i 


REINFORCED CONCRETE POLES FOR 
TRANSMISSION CABLES. - 


¢ 


By A. V. CHITTY. 


(Paper read before the ASSOCIATION OF MINING ELECTRICAL 
ENGINEERS, NORTH OF ENGLAND BRANCH.) 


THE colliery where these poles, to be described, have been 
inade and erected has undergone a complete change; for no 
electricity of any kind had been in use before. The new 
houses for engines, pumps, boilers, &c., have all been built 
with reinforced concrete, so that when the poles came to be 
made everything was ready for the purpose. 

As the poles were not required for a few months, one mould 
served to make them all. The mould was made ready; then 
as opportunity occurred the concrete was put in, and when 
finished left to set for about 14 days, according to the 
weather. A little water was thrown over the:concrete occa- 
sionally to assist the hardening, and when set sufficiently the 
box was taken off and made ready for another mould. At 
this stage the poles were quite ‘‘ green,’’ and not safe for 
handling. , 

The concrete mixer was kept going principally to make 
concrete for the btildings, &., but there are periods during 
work of this description when delays occur, especially at the 
present time. When the mixer was not supplying concrete 
for buildings, the concrete was used for moulding a pole. 

The illustration gives the dimensions of the pole. Rein- 
forcing rods run the full length, and iron wire was fastened 
in between the rods to give a better binding. One rod was 
bent about 4 ft. from the bottom of the base, and brought 
out at the side. An earth-plate was attached to this rod 
after the nole was erected. At the top the rods preject for 
sufficient distanse to take an iron plate about 3/16 in. thick 
and a &in. nut. “A was left in the top to-take the top 
insulator spindle, and a slot in one side to enable the nut 
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A day worker who cannot be placed on. 


to be secured. A rod was fastened to one of the nuts to 
carry an overhead earth-wire. About a foot from the top a 
alc was left to take the cross-arm and a bolt-hole for securing 
it. 

The arms were 2 ft. 6 in. long by 3 in. square, chamfeted 
at the edges, and secured to the pole by a $-in. bolt. Three 
inches from each end of the cross-arms are the insulators. 
The shortest distance between the wires, provided they are all 
at an equal tension, is about 15 in., which for a 440-volt, 
3-phase transmission is ample. 

The weight df a 28-ft. pole is about 2 tons 7 cwt. Each 
pole was placed on rollers and moved to its place of erection, 
cure being taken to see that the rollers were fairly equi-die- 
tant to obviate rjsk of cracking the concrete, which did 
happen in one case. The best method is to move the pole 


_on planks strapped to it. 


The ground where these poles were set was good solid 
clay with about 8 in. of soil at the top. The hole was stepped 
down to about 5 ft., so as to leave a solid wall at the back. | 
The pole was then placed over the stepped side of the hole 
and set into position by means of a derrick. ay 

A board was placed against the back wall to prevent it 
burying itself in the ground and breaking the earth away 
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REINFORCED CONCRETF POLE FOR TRANSMISSION CABLES. 


while being lifted. No stay wires were used, as they were 
not considered necessary in a sheltered colliery yard; also 
the length of span is only about 40 yds. For a transmission 
line, say from one colliery to another, through open country, 
wind stays might be necessary. 

One of the reinforcing rods of each pole has an earth-plate 
attached at the base, and the poles are connected together 
by an overhead earth-wire which terminates at a steel tower. 
The wire is taken down the tower and connected to two earth- 
plates about 20 ft. apart. These plates serve as a central 
earth for all the surface motors and the underground circuits 
It is not necessary for each pole to have an earth-plate, bus 
they were convenient for connecting the motors to. In iwe 
case of a long line with a number of poles, an earth-plate e° 
every fifth pole would suffice. 

The approximate cost of the pole is about £3 10s.. inele? 
ing reinforcement and the mould. A wooden creosoted pole 
would cost at the present time about 2s. a foot: The hire om 
œ% wooden pole would be, say, 15 to 20 vaars, whereas a tc. 
faroed concrete pole should last as long as the colliery. Fe 

eneral appearance and strength, concrete is besé—ron an? 
-zoal Trades Review. 
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| GAS-FIRING BOILERS. 


Mr. T. M. Hunter’s paper was read before the members 
of the BIRMINGHAM LOCAL SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS on December 5th. An abstract of the 
paper appeared in the Exvtcrrican Review for December 7th 
and 14th. É 

In the discussion, Mr. W. N. Y. Kina said tbat an import- 
ant factor was the question of dust in the flues. In a paper 
on “' Waste-Heat Boilers in Steam Plants,” read by Mr. C. 
J. Bacon before the American Iron and Steel Institute, open- 
hearth practice was referred to, and it was stated that dust 
was blown off the tubes every six hours. This was a serious 
item, as in the case of coal-fired boilers two or three times a 
week was considered quite frequent for this operation. The 
result of leaving the dust on the tubes was a great loss of 
efficiency, on account of reduction of heat transmission; the 
. amount of this was shown in some figures published in the 

Electrical Review and Western Electrician, September, 1917, 
as follows :— / 

Thickness of soot on tube ... ... 1/32 1/16 1/8 3/16in. 

Loss of conductivity per cent. ... 9.5 26.2 45.3 69.0 

The use of waste products as mentioned had been tried at 
various times, and the main obstacles to successful working 
had been reduction of output from the plant due to the large 
amount of refuse, and the increase in labour costs and difi- 
culty of disposing of the refuse. Even with coal of the 
quality obtainable at the present day, the handling and dis- 
posal of ash and clinkér was a serious item of expenditure. 
The infiltration of air had an appreciable effect on the effici- 
—ency; boilers should be fitted with tight casings, and these 

maintained in good order to reduce losses to a minimum. 
Explosions, which occurred at times due to unburned gas 
accumulating in the flues, were not often so violent as to 
disturb the stability of the boiler, but did affect the walls, 
loosening the joints, which had to be made good again if 
heavy losses due to air infiltration were to be ‘avoided. 

Mr. A. GoLDIE ENGHOLM said Mr. Hunter had not given 
any definite information concerning the costs of gas-firing 
boilers. So far as he was aware, it did not pay to put down 
gas plant to recover the various by-products unless the plant 


could deal with, say, two to three hundred tons of coal per. 


day. Mr. Hunter stated that a 30 ft. by 8 ft. Lancashire 
boiler to evaporate 6,000 lb. of water would require 71,000 
cu. ft. of gas per hour at 107 therms per cu. ft. If the gas 
could be supplied at 1ljd. per 1,000 cu. ft., this would work 
out at about 9s. per hour for the gas alone. He did not 
think that at present gas at 107 therms could be supplied at 
` Idd. per 1,000 cu. ft. | 

Mr. R. L. Goon said the author emphasised the importance 
of minimising the excess of air. The admitted air, even 


when pre-heated, was, he presumed, at a temperature of 100. 


or 200 deg. C. The excess air had to be raised to a tempera- 
ture of 1,200 or 1,500 deg. C. The consequent reduction of 
calorific intensity was obvious. 
this evil and the evil of unburnt gases in the stack. These 
unburnt gases probably consisted largely of combustible gases 
which had been mannfactured in the flame, as distinguished 
from gases which had escaped from the burner. It was con- 
celvable that the wetted surface of the boiler might be the 
means of so reducing the temperature in a region Ñ which 
the regenerated gases were liberated that they escaped com- 
bustion. The importance of thoroughly mixing the air was 
emphasised in the paper; this mixing of the air with the gas 
was, however, a matter of the greatest difficulty, and the 
regenerated gases escaped combustion on this account also. 
He suggested an inquiry as to whether the desideratum of 
substantially complete combustion with a minimum of excess 
air could be more nearly attained by a gas-fired boiler, the 
design of which was founded, infer alia, upon a recognition of 
the existence of combustible gases generated in the flame. 


~ 
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LEGAL. 


v. THE METROPOLITAN BOROUGH OF 
HACKNEY. 


THe Court of Appeal on Tuesday, 
judgment in this case. : 

Lorp Justice SWINFEN Eapy’s judgment is abstracted 
below :—The relators complain that the defendants, who are 
empowered to supply electrical energy within their districts, 
are committing breaches of Sections 19 and 20 of the Electric 
Lighting Act, 1882.. They complain that the defendants are 
supplying electrical energy for lighting on different terms in- 
stead of the same terms to persons taking under similar cir- 
cumstances a corresponding supply contrary to Section 19. 
They also complain that the defendants are showing undue 
preference to persons taking current for lighting who also 
take it for power, contrary to Section 20. Mr. Justice Astbury 
decided that the relators had failed to give any breach by 
the defendants of the statutory provisions, and dismissed the 
action and the relators’ appeal. 

The scale of charges of which they complain is set oub in 
paragraph 5 of the Statement of Claim, and was contained in 


-Gas LIGHT & Coke Co. 


December 18th, delivered 


They had to operate between ` 


‘power only, as the case may be. 


a circular issued by the defendants in July, 1914. The 
plaintifis do not make any complaint as to defendants’ 
charges for energy for lighting, or for power alone; their 
complaint is limited to the provision enabling power users 
taking current under the B.1 scale to consume up to: 20 per 
cent. of the energy so taken in lighting their factories. ‘lhe 
substance of the plaintiffs’ complaint can be put in a very few 
words. They say that if two customers take from the defen- 
dants energy for lighting under, what they allege to be similar 
crcumstances, as, for instance, if two customers take ‘current 
for lighting their factories, and one has steam or gas-engine 
motive power, and the other takes from the defendants elec- 
tric current for his motive power, the latter is able to obtain 
his lighting at a cheaper rate than the former. The plaintiffs 
contend that in such case both customners take energy for 
lighting under similar circumstances, and ought to be 
charged at the same rate for such energy. The defendants 
dixpute that both customers take current under sifnilar cir- 
cumstances, and contend that the customer who takes one 
combined supply for lighting and power—who takes at least 
four units for power for each unit for light—is a better cus- 
tomer for the electric station, and takes energy under dif- 
ferent circumstances from one who takes it for lighting only. 

The plaintiffs’ contention is that the defendants ought to 
have a third scale—namely, an intermediate scale for cus- 
tomers who use current for light and power, higher than the 


© scale charged to power users only, and lower than the scale 


charged to light users only. 

In approaching the consideration of the matter in dispute, 
it must be borne in mind that customers affect the central 
supply station differently according to the different circum- 
stances under which they take current. The purpose for 
which current is taken is immaterial, except so far as the 
station is afiected by the amount taken and the circumstances 
under which it is taken. An ideally perfect customer would 
be one whose maximum demand on the station was also his 
minimum, and whose load remained constant throughout the 
whole year. Speaking generally, it is agreed that customers 
for power have a better load factor and more favourably 
affect the diversity factor of the station than customers for 
light. A figure. of 25 per cent. was accepted as a general 
figure of load factor for power users. The general figure 
given as the load factor of light users was 12.5. The diversity 
factor of the station is, speaking generally, more favourably 
affected by power users than by light users. It is essential 
to bear in mind the effect of load factor and diversity factor 
on the working of an electrical undertaking when considering 
the scale of charges. It appears that defendants’ charge under 
scale A.l for lighting is nearly double the charge under B.1 
for power. Under A.l, if the unit be taken at 5d. for the 
purpose of calculating the cost of one hour’s supply at maxi- 


= mwn demand, and then all current consumed be charged at 


ld. per unit, the annual charge per KW. of maximum demand 
will be £7 11s. Sd., as against the fixed charge of £4 per year 
per KW. for power, and the charges for current will be ld. 

a unit for lighting and 4d. per unit for power. No com- 
plaint is made of these charges if enforced for light only or 
It is now necessary to 
consider the position of a power consumer who is allowed to 
use for lighting 20 per cent. of the energy he takes. Sir 
John Snell, the electrical engineer called by the plaintiffs, 
agreed that in so far as a power user consumed for lighting 20 
per cent. of the current taken, his load was rendered worse 
than if he used all current taken for power alone, and that, as 
a c'ass,,a power user although consuming 20 per cent. of cur- 
rent for light had a better load factor, a better diversity 
factor, and was a better customer than one taking only cur- 
rent for light, and be concurred in the view that the average 
price which should be paid by a consumer taking current for 
power, and using part of it for light, should be higher than 
was paid by a customer taking current for power only, and 
lower than was paid by a customer taking current for light 
only. The defendants point out that this is the effect of their 
automatic scale, and that in proportion as the load factor of 
a power user is rendered worse’ by his taking current for 
light, to that extent will he pay at a higher rate for all 
energy consumed, as the worse his load factor the higher 
the rate at which he pays for current taken. The table put 
in by Mr. Merz shows how this works out in the hypothetical 
instance taken; exactly jn the proportion in which the load 
factor becomes worse, the smaller is the relative quantity of 
current over which the fixed charge has to be spread, and 
accordingly the cost per unit of current consumed rises in 
proportion. Down to this point, I do not understand that 
the plaintiffs dispute the position. But they contend that 


this result is arrived at without considering another element, 


namely, the diversity factor; and they urge that if a cus- 
tomer takes power only at a similar load factor to one who 
uses current for both purposes, they will both be charged at 
the same rate for all current taken. although. by reason of 


the latter customer adversely affecting the diversity factor 


of the station, he will be a worse customer than the one 
with the same load factor taking for power only. At most, 
it comes to this, that given two power users with the same 
load factor, one only using current for lighting, they pay at 
the same rate, and thus, it is said, lighting is given at a 
cheaper rate than it is supplied at to a customer taking cur- 
rent for lighting only. No doubt it is. In my opinion, how 
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over, a customer who takes current for power as well as 
lighting, being a more beneficial customer to the undertaking, 
and taking at least four units for power for every unit for 
hghting, cannot be said to be taking a supply under similar 
circunistances to one who takes for lighting only. Indeed, 
the appellants conceded in argument that such two cus- 
tomers might be charged a different rate. What seenis to be 
the plaintilis’ real grievance is, not that two light users are 
charged a different rate, but that two power users are charged 
at the sume rate through each having the same load factor, 
although one uses part of his current for lighting. Mr. 
Coletax criticised the use which the defendants’ counsel made 
of the table, and the way they dealt with it in argument. He 
contended that the table takes no account of the diversity 
factor, but merely shows that every power user pays accord- 
ing to his load factor, neither more nor less, because the 
difference of load factor is taken into account in the method 
of charging. It must be remembered, however, that we start 
with this—that using current for light as well as power 
renders worse the load factor. If, therefore, two power users 
have the same load factor, although one uses current for 
light, it follows that wrthout using current for light they 
would have had different load factors, and, as such, would 
have been charged at different rates if worked out per unit 
per consumer; it is only by reason of one of these customers 
also taking current for light, and so adversely aflecting the 
load factor, that he is reduced to the saine level or charge 
as the other customer, who has a worse load factor than his 
own for power only. The effect of the sliding scale is that 
it does in fact introduce and adjust a third scale for power 
and heht combined, the charge being higher than would have 
been the charge for power only, and lower than would have 
been the charge for ght cnly. The appellants have, in my 
opinion, failed to show any breach by the defendants of 
either Section 19 or 20 of the Act of 1882. The case of the 
Attorney-General v. the Long Eaton Urban District Council 
is clearly distinguishable from the present. [In that case, 
Where power and light were both tuken, the charge was at a 
lower rate than when power only was taken, although the 
consumer Was not so good a customer to the station. Again, 
a difference was made when partial lighting only was taken, 
so that if any lighting was obtained from any other source 
the higher rate was charged. ‘The Long Eaton case cannot 
govern the present one. In my opinion the appeal fails, and 
should be dismissed. 

Lords Justices Warrington and Scrutton also delivered judg- 
ments dismissing the appeal, which was accordingly dismissed 
with costs. 


KENSINGTON & KxIGHTSBILIDGE ELectric TiGHTinc Co., LTD., 
v. THe NotrinG Hitt Evectric Co., LTD. 


Ix the King’s Bench Division, on Wednesday, December 19th, 
Mr. Justice McCarpie bad before him this special paper 
case, Which came up upon the consideration of an arbitrator's 
award adverse to the Notting Hill Co. upon a dispute be- 
tween the two companies with reference to the use of elec- 
trical power from a joint station. The case was reported in 
the ELectricaL Review of July 20th, 1917, and the arbitrator's 
award in that of October 12th,’ 1917. 

Mr. Tomlin, K.C., and Mr. Bruce Thomas were counsel 
for the Notting Hill Electric Lighting Co., and Mr. Vesey 
Knox, K.C., and Mr. Marriott represented the Kensington 
and Knightsbridge Electric Lighting Co., Ltd. 

Mr. Tomuix, K.C., in opening the case, said that he repre- 
sented the Notting Hill Co. on a special case where an award 
had been made by Mr. Swinburne. The case arose out of a 
difference that had resulted between the two companies in 
reference to their obligations under certain agreements which 
they had entered into, and under a special Act of Parliament 
in regard to thre same matter. These agreements related to 
the erection and maintenance of a joint generating station, 
and the nature of the question in dispute between them was 
substantially as to whether or not the Notting Hill Co. in 
certain circumstances had failed to take from the joint gene- 
rating station the amount of electrical energy which, by 
reason of their obligations under the agreement and the Act, 
they were bound to take. It was alleged against the Notting 
Hill Co. that they ought to have taken more current than 
they had taken from the joint station, but his case was that 
one of the purposes for which it was alleged they ought to 
have taken current, and for which they had not taken cur- 
rent, was a purpose that was outside of the Act altogether, 
and for which it would never have been possible for the 
generating station to have supplied current consistent with 
the provisions of the Act. Under the agreement it was pro- 
vided that the output of 1,800,000 watts might be used by 
the companies as they should require, but it was afterwards 
avreed between the two companies that the Kensington Co. 
should not be entitled to use more than 1.200.000 watts 
without the consent in writing of the Notting Hill Co., and 
the Notting Hill Co. should not be entitled to use more than 
600,000 watts without the consent in writing of the Kensing- 
ton Co. If the joint station was unable to supply the total 
output required, the companies could take the available out- 
put in accordance with the proportions indicated, or in such 
proportions as might be agreed upon from time to time. 
Under this agreement, the Notting Hill Co. had taken their 
maximum, and yet they had been fixed with damages in the 


arbitrator's award for not having taken more. After dealing . 


in detail with the various agreements and the provisions of 
the Acts conferring the powers on the companies incidental 
to the erection of the joint power station at Hammersmith, 
Mr. Tomlin said his case was that the Act authorised the 
acquisition of land and the construction of the joint station 
for one purpose only—for supplying energy within the areas 
of supply for the time being authorised, and nothing outside 
of those areas fell within the scope of the agreements, and 
any agreement, therefore, for the use of electrical energy sup- 
plied by the joint station for some purposes outside of that 
would have been ultra vires. Here the Notting Hull Co. had 
had damages awarded against them for not taking from the 
joint station energy for a district that was outside of the 
statutory area. The fact was, they could not have supplied 
that district from the joint power station except at enormous 
commercial logs, as it involved a low-tension continuous sup- 
ply, and they could not, and would not, have done it. 

Mr. Vesey Knox, K.C., interfering, said that the arbitrator 
who had made the award was an experienced electrical 
engineer; the Notting Hill Co. set up before him the case 
that they could not possibly have taken this supply from 
the joint power station, and the arbitrator found against the 
Notting Hill Co. on that contention. The case for the Ken- 
sington & Knightsbridge Co. was that the supply could have 
been, and should have been, given from the Joint station. 

Mr. Tomin said that their case on this was that the supply 
could only have been taken from the joint power station at 
great commyiercial loss, and the evidence on the other side was 
also to the same effect. Thev would not have been able to 
supply this district at all except for the fact that they were 
able to make arrangements for the supply from another 
source. An arrangement was made with the Metropolitan 
Co. ‘The district In question was the Kensal New Town 
locality, and the arrangement began about the year 1909. 
He asked the Court to declare that the arbitrator’s decision 
Was incorrect, because energy could not be taken from the 
joint station for any purpose outside of the area. Counsel 
proceeded to deal with the effect of the Electric Lighting Act 
of 1909, which, he suggested, gave a licence to use outside 
of their area some energy -for particular purposes. This 
licence was to supply at their will and pleasure to particular 
places. The Kensal New Town district had no characteristics 
of the statutory area. 

Mr. Justice McCarbiE: So that one of the chief questions 
in the dispute is whether premises covered by this licence 
under the Act of 1909 constitute an extension of the original 
statutory area? 

Mr. Tomuin : Yes—whether those districts come within the 
area of supply authorised by the agreements and the Acts. 

The case was adjourned till Thursday, December 20th. 

At the close of the arguinents his Lordship reserved his 
judginent until the 1918 sittings. 


THE OSRAM-ROBERTSON [LAMP J. ITIGATION, 


Mr. Husrer-Gray on December 20th, in the Chancery Divi- 
sion, before Mr. Justice Eve, moved for judgment in two 
cases in which the Osraim-Robertson Lamp Works, Ltd., were 
the plaintiffs, the first being against the Serena Supply Co., 
and the second against the Electric Lamp Supply Co. Mr. 
Hunter-@ray, in reply to the Judge, said that the circum- 
stances were exactly the same as in a case in which bis Lord- 
ship had previously given judgment. The papers were all 
in order, and it was a consent order for which he was asking. 
His Lorvsyiv: Then take your orders. 


WAR ITEMS. 


Export Prohibitions.—A notice of various additions to and 
alterations in the list of exports prohibited appears in the 
London Gazette for December Ith. 


Exports to China.—.\dditions to the names of persons and 
bodies in China and Siam to whom exports may be consigned 
are published in the London Gazette for December Isth. 


War Loan.—Big subscriptions to the War Loan during 
Manchester's great “Tank Week ” included £25,000 from the 
British Westinghouse Manufacturing Co., Ltd.. £5,000 from 
the General Electric Co., Ltd., £25,000 from Messrs. Charles 
Macintosh & Co., Ltd., and £10,000 from the Chloride Elec- 
trical Storage Co., Ltd. 


Sale of Electric Heating Apparatus Forbidden in Rome.— 
The Times correspondent at Rome states that a new decree 
lanits the use of electric light, prohibits the use of electricity 
for beating between 4 and 10 p.m., and forbids the further 
sale of electric heating apparatus. Gas is already shut off the 
greater part of the day, and will shortly be cut off altogether 
for heating purposes. Wood and charcoal are very scarce. 


Trading with the Enemy.—In the ‘“ London Gazette ” for 
December Ist there appear further lists of persons and bodies 
with whom trading is prohibited in the following countries: 
—Argentine, Paraguay and Uruguay, Bolivia, Brazil, Central 
America, Chile, Colombia, Cuba, Ecuador, Greece, Nether- 
lands, Netherlands Eust Indies, Norway, Peru, Spain, Sweden, 
and Venezuela. 
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Coal Shortage in Germany.—The “ Daily Chronicle "’ 
special correspondent at Amsterdam says that the gas ques- 
tion is becoming serious all over the Central Empires. Vienna. 
has introduced a gasless 24 hours weckly. Berlin’s popula- 
tion has been warned to exercise the utmost economy, as 
only very small supplies of coal are being obtained. tn 
Stettin gas may only be used for 12 hours roughly out of 24, 
from 4.30 till 8 in the morning, from 1L to 1, and 4 to 11. 
Leipzig fares slightly worse, and prospects everywhere are 
dismal. The reduced amount of gas interferes seriously with 
various Industries, and the situation will become worse 
shortly, when a reduction in the amount of clectricity used is 
introduced, as is reported will be the case. 


_Economic War.—In the course of a discussion on war 
anns in the House of Commons last week, Lord Robert Cecil 
said (see Times Parliamentary reports, December 20th, 1917) : 
—' An economic offensive was quite as important as, if not 
more tmportant than, any other ain that we had. It was 
perfectly right to ‘bomb’ German businesses. The policy 
of the ‘statutory list,’ which enabled them to do their best 
to put out of business German firms in neutral countries, bad 
been one of the main instruments in weakening the economic 
power of Gennany, and in making her look anxiously to the 
restoration of peace. Neither he nor any other member of 
the Government advocated an economic war after the war. 
There was in mnany- respects a world shortage of raw mate- 
rial, and the longer the war lasted the greater would be the 
shortage. The country would have a right to impeach any 
Ministry which allowed this country to be in want of essential 
raw materials because they were being sent to those who had 
been our enemies in this war. There was nothing vindictive 
about that. It was a statement of economic fact which it 
was right to present to the world.” 


Germany’s After-war Trade.—The Central Union of the 
German Wholesale Trade bås issued a series of 20 essays, 
urging the importance of preparation for the transition period 
following the conclusion of peace. Imports, it is pointed out in 
one of these, will involve the payment of large sums to foreign 
countries. The wholesale trade, however, can make use of 
its own connections to obtain credit so that payments will be 
better regulated and more widely distributed. At the same 
time an effort should be made to export, as far as possible, 
goods of a high value, such as potash and dyes, whereby 
credits may be obtained abroad. The problem would be 
greatly simplified by setting aside a large amount of gold for 
the use of the importers, if that can be done without injury 
to the German economic system. Purchases abroad should be 
made through syndicates, consisting of representatives of both 
industry and the wholesale trade, and the Government should 
exercise a certain control over prices. So the Germans pro- 
pose—but the Alles may dispose otherwise.—linancier. 

Exemption Applications.—At the Lanarkshire Military 
Appeal Tribunal, the head electrician at the Royal Princess 
Theatre, Glasgow, B2, was granted exemption until the end 
of the pantomime season. He was stated to be the only 
practical electrician on the stall. He had charge of the net- 
work of electrical appliances on the stave, and he had eight 
unskilled workers under him. It was stated that it would be 
a source of danger to the public if he were taken. He is not 
to be called up until March Ist. 

The Bispham-with-Norbreck Urban District Council ap- 
pealed to the County Appeals Tribunal, at Preston, against 
the decision of the local Tribunal, which refused more than 
two months’ exemption to their electrical engineer, on the 
ground that it was unreasonable to expect to retain two 
Class A men for the work. The Chairman asked if it was not 
possible for the Blackpool Corporation to take over the elec- 
trical ‘supply of Bispham in advance of the date agreed upon 
for the amalgamation of the two areas. The reply was in the 
negative. The County Tribunal therefore granted temporary 
conditional exemption to March 3lst, by which time winter 
lighting would be over, and amalgamation would have taken 
place. It was intimated that the Council would then want a 
much stronger case to gain any further consideration. 

At Skipton. an Addingham electrician and engineer had his 
appeal refused, and was ordered to report for service on Janu- 
ary Ist, with a strong recommendation that he be allocated to 
the Air Service, which was badly in need of such men. 

Before the Essex Appeal Court, the Union Cable Co., Ltd., 
of Davenham, appealed for H. Comley (20, Class A), cable 
machine help; W. H. Rowe (23. Class A), cable armouring 
machine help: C. W. Dean (24, Class A), lead-press help; G. 
E. Wheeler (20. Class A), cable armouring machine help; A. 
W. Tavlor (24, Class A), help to cable vulcaniser: W. Matson 
(24, Class A), lead-press hand; and R. Thorpe (19, Class A), 
cable machine hand. Mr. Blackwood, the firm’s representa- 
tive, said that it had been found impossible to obtain sub- 
stitutes. If the men had to go, the work would have to stop. 
The Military Representative pressed for Comlev, Matson, 
Thorpe, and Tavlor, as the Dilution Officer was of opinion 
that they could be spared. Substitutes had heen offered, but 
had not been accepted. Rowe, Dean, and Wheeler were not 
pressed for, their claims having been accepted by the Dilu- 
tion Officer. Mr. Blackwood said that he could not accept 
the substitutes on the terms under which they were offered. 
He could not spare any of the men. Mr. Hollick thought 
that someone who understood the work ought to decide 
whether or not it was necessary. If it was not necessary, all 


the men ought to be in the Army, and if it was necessary 
older men who were accustomed to the work might be 
brought out of the Army as substitutes. Conditional exemp- 
tion was granted in each case until efficient substitutes were 
found, when the cases could be reviewed. 

Before the South Yorkshire Appeal Court, the Military Re- 
presentative appealed against exemption held by Mr. A. B. 
Gott (35, B1), electrical engineer, and the exemption was 
cancelled. 

At the Shoreditch Tribunal, S. J, Minter (26, single, C 1), 
managing director of Stuart (Woddworkers), Ltd., made a 
third application on business grounds. It was stated that 
they were now doing a large business in electrical goods, 
with an ever-increasing trade. At one time the business was 
run by aman named Baber, and some time back the Tribunal 
agreed that as he was an ‘A man he could join up, and this 
ian Minter could carry on. This he had done very success- 
fully, the business at the present time being a great success. 
Captain Weber said the arrangement that this man should 
stay and carry on was a legacy from a very reprehensible prac- 
tice of theirs of some time back. Nobody dreamed the war 
was going to last so long, and thev allowed these things. The 
Chairman said thev had been ordered to take all fresh condi- 
tions into consideration, and there were clearly fresh circum- 
stances here. The Tribunal decided to grant one month only, 
final. 

At the Shoreditch Tribunal, on Friday, Messrs. W. A. and 
R. J. Jacobs, Ltd., electricians and electric torch manufac- 
turers, applied that the condition of exemption as to his 
doing V.T.G. drill should be waived in the case of W. J. 
Bristow, the manager. He was classed C3. Owing to the 
heavy pressure of important work, he was unable to do any 
drilling. They were under the impression that he was not 
liable in view of the low medical category. The Tribunal 
declined to take any action in the. matter. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, Noletter can be published 
unless we have the writer's name and address in our possession, 


The Production of Ductile Tungsten. 


In the lecture given by Mr. Sydney Johnstone at the London 
School of Economics on the subject of the Rarer Key Metals, as 
published in the December 2nd issue of the Daily Telegraph, the 
following statement is made with reference to tungsten :— 

“A amall quantity is employed for the production of filaments 
for incandescent electric lamps. The manufacture of ductile 
tungsten for this latter purpose was not carried on in this country 
before the war.” 

Mr. Johnstone has evidently been misinformed on this point, 
because the British Thomson-Houston Co. were supplying their 
whole requirements of ductile tungsten for Mazda lamp filaments 
in 1912 by manufacture at their Rugby works. At that time, and 
until within a month or two from the date of the outbreak of 
war, the raw material used was tungsten oxide ; but the company, 
foreseeing a possible shortage of that material, at the outbreak of 
the war, immediately started the manufacture of the metal from 
the raw ore. 

This ore, which is of British origin. has always been available in 
sufħicient quantities to supply the needs of the lamp industry. The 
metal required for tungsten lamp filaments must be of an ex- 
ceptional purity—far higher than that required for steel alloys— 
so that the method of refininy involved a considerable amount of 
research and development work before it could be put into regular 
operation on a commercial scale. This was successfully accom- 
plished, and the whole process of refining the ore and producing 
ductile tungsten filaments from the metal obtained has now been 
continuously in operation since the middle of 1915, and many 
millions of feet of wire have been made. 

The British Thomson-Houston Co. not only takes care.of its own 
requirements, but supplies filament for lamps made by a number of 
its licensees. It has suttcient capacity for supplying far more 
than the requirements of the lamp industry of Great Britain, if 
needs he. | 

Trusting that yon may be able to find space for thisYetter in an 
early issue. 


The British Thomson-Houston Co., Ltd. 
( Patent Department.) 
JOHN GRAY, 
London. E.C., December 19th, 1917. 


Distinctive Colours for Braided Cables. 


I have often wondered why the colour of the braiding of electric 
cable is either red or bldck. After years of experience, I think 
that if there were three colours of braiding, it would be of great 
service to “ three-phase merchants.” 

As the electrical industry moves forward, three-phase plants and 
installations hold premier place. If a system of using, say, red, 
black, and yellow wire was followed, it would be an advantage in 
many ways. All wiring of machines, switchboards, and motor 
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circuits would be easily followed out, and wiring faults would be 
nearly eliminated. 

In the case of star-delta coniected machines and switchgear, 
three colours of wire would indeed prove beneficial. The leads 


from the machine would consist of two reds, two blacks, and two . 


yellows. The mains into the switchgear would be one of each 
colour. In the connecting up of meters on three-phase work, 
three colours would be of great service. In house-wiring, &c., 
where the loop-in system is universal. the three colours would be 
greatly approved of. All feeds could be wired with red, returns 
with blacks, and switch wires yellow. In the wiring of three- 
phase automatic controllers, cach phase would have its own colour 
throughout, and this would facilitate the tracing out of what is 
usually a maze of wiring. We all know the benefit of the various 
colourings of multicore telephone cable as used for. say, intercom- 
munication systems. Without wishing to have a multitude of 
colours, I do think that if another colour were added to the V.ILR. 
cables it would indeed be nsetul. The colour I suggest is yellow. 
I trust that some of your readers will state their valued opinions 
on this matter. 
T. D. Spark. 


Newcastle, Deecmber 4th, 1917. 


BUSINESS NOTES. 


Book Notices.— Junul of Electrical Undertakings, 
1917-1918. By E. Garcke. Vol. XXI. London: Electrical Press, Ltd. 
Price 21s. net.—The Manual shows no disposition to shrink in pro- 
portions. It has arrived at its twenty-first birthday. and is putting 
on flesh still, judving from its bulkiness. The only change that 
war and rationing appear to have produced in regard to its 
general appearance is that its white paper has become grey. but 
this is not at all a drawback. It contains statistical and general 
information respecting 2.500 electrical undertakings. The aggre- 
gate capital issued by the electrical companies registered in Great 
Britain is stated at £475,400,320. which is about £5.000,000 less 
than for the year 1916-17, the reduction being due mainly to the 
exclusion of companies which are not entirely electrical or British, 
and to the redemption-of debenture capital. There is a section 
dealing with electrical undertakings in the Colonies. The events 
of the year are reviewed, financial results of electric light and 
traction undertakings are summarised comparatively. there are 50 
maps, a directory of officials containing about 20,000 addresses, 
and all the usual interesting features. The work has made its 
appearance later than usual, but it is stated that advantage has 
been taken of the additional period to insert various accounts and 
particulars of a later date than in previous years. 

The International Mercantile Diary and Year Book, JQV8. Edited 
by A. M. Pooley, B.A. London: Syren and Shipping. Ltd. Price 
53. net.—This interesting and useful annual, with the sub-title: 
“The Decimal Book,” first issued last year, has been improved in 


- Many respects; the commercial information has been widely exten- 


ded, and the convenient conversion and exchange tables have been 
expanded. Additions have been made to the tables for converting 
metric and British measures to other systems, and an explanatory 
article on the decimal system. by Mr. Harry Allcock. has ‘been 
inserted. The ground covered by the contents is extremely wide 
and varied, and the arrangement is very convenient for reference. 
Anyone engaged in international trade should find the book 
invaluable. 

We have received from the National Electric Light Association, 
U.S.A.. bound copies of the Papers and Reports of the Fortieth 
Convention, held in New York City. May 9th-1l0th, 1917. including 
the following sections :—Tecchnical and Hydro-Electric Section, 
Commercial Section, Electric Vehicle Section. General and 
Executive Accounting Section. ‘ 

“ Notes on Screw Gaures.” By the Staff of the Gange Testing 
Department of the National Physical Laboratory. Teddington : 
W. F. Parrott. Price 2s. 6d. : 

- “ Technologic Paper of the Bureau of Standards.” 
Effects of Heat on Celluloid and Similar Materials. 
Government Printing Office. Price 5 cents. R 

“Science Abstracts. A and B.“ Vol. XX. Pari 11. November30th, 
1917. London: E. & F. N. Spon. Price 1s. 6d. each net. 

“ First Report to the Council of the North-East Coast Institution 
of Engineers and Shipbuilders on Certain Methods of Producing 
Vacuum.” Newcastle-on-Tyne: The Institution. Price Is, 6d. 

“Tramways and Light Railways Association Journal.’ The 
December number contains a list of members and their addresses. 


Trade Announcement.— With a vicw to centralising their 
business in London the Stanton Ironworks Co., Ltd.. have opened an 
othice at Maxwell House, Arundel Street, Strand, W.C. 2 2,and matters 
relating to their coal and cast iron foundry business will be dealt 
with there. Telegraphic address :"Cobbles Eastrand London.” 
Telephone number : “ Central 6808." Mr. Arnold Longden, who has 
represented the company for some years on the Lohdon Coal 
Exchange, will, during the period of the war, supervise the 
foundry section of the business in addition to the coal business. 
The Foundry Ageney arrangement b-tween the company and 
Messrs. Beck & Co., Ltd., has beon terminated. 


Tramcar Tires.— According to the Journal of the Tram- 
ways and Light Railways Association, the makers of tires for tram- 
cars have announced that, in consequence of increases in the cost of 
labour, fuel, &c., the price of steel tires for tramcars for the first 
quarter of 1918 will be advanced 50s, per ton, 


No. 98. 
Washington : 


1, High Street, Croydon. 


Lists, —WESTERN ELECTRIC Co., Lro., North Woolwich, 
London, E. 16.—Postcard executed in. colour, showing the Western 
Electric “ Quead ” electric fires as cosy comforts for the children. 
Packets of the cards for correspondence purposes will be furnishéd 
to the trade on application. 


Liquidation. — W. C. TackLEy & Co., Lp. — This 
company is winding up voluntarily. Liquidator. Mr. W. Peet, 


Meeting of creditors January 2nd, at 
27, Queen Victoria Street, E.C. 4.. Particulars to be sent to Mr. Peet 
by December 31st. . , 

NATIONAL PROVINCIAL ELECTRICITY CORPORATION, LTD.— 
Winding up voluntarily. Mr. 8. Gillatt, Balfour House, Finsbury 
Pavement, E.C., Liquidator. 


Proposed Industrial Bank.—A report has been issued 
by the Committee on Banking of the British Empire Producers’ 
Organisation recommending a scheme for a proposed Imperial Bank 


_ of Industry. 


The veneral motive of the scheme is to afford readier financial 
support on sound principles throughout the United Kingdom and 
the Overseas Dominions and Colonies for producers and manu 
facturers, and, amongst other results. it is intended that there shall 
thus be, in any event, no opening for German financial intrigue in 
obtaining control of any group of industry. 

The available capital is to be provided in the shape of deben- 
tures and deposits with State guarantee. Fyrther capital will also 
be accumulated by the funding of profits, as apart from a small 
bonus to debenture-holders and depositors, all surplus will remain 
in the bank. Provision is made for government by boards of 
trustees, on which both employers and employed would be repre- 
sented. A guarantee and capital of 50 millions sterling is proposed, 
£ 25,000,000 guaranteed by the United Kingdom, £6,000,000 each by 
Canada and Australia, £2,000,000 each by New Zealand and South 
Africa, and £1.000,000 each by Newfoundland and eight Depend- 
encies and Possessions. The objects are stated thus :— 


To strengthen and to extend producing and manufacturing industries already 
established in the Empire. 

To assist in the foundation and ‘development of new industries therein. 

To assist hy credit facilities in the sale of their products. 

To nssist them in procuring materials, ufachinery, and facilities from other 
parts of the Empire. 


To assist in the acquisition within the Empire by its citizens of contro) and 
utilisation of ks own products. 


The foregoing to apply only to companies, firms, and individuals of British 
origin, whose registration is within the British Empire, 
The methods by which the bank would carry out its objects are :— 


Making advances by way of cash credits against such security or guarantee as 
the trustees shall deem sufficient. 


Accepting drafts made against shipments or deliveries of industrial products 
or of materials. 


Buying and selling bills of exchange amninst collateral security. 

Assuing letters of credit. 

Dise ounting trade hills. 

Purchase of secured time payment accounts or by advances upon the same. 

To assist and co-operate with other financial institutions in underwriting the 
share and debenture issuesof present or future industrial undertakings. 

To collect and collate information likely to be useful to its customers. 


Sterling Workers.—On Friday night and Saturday, at 
mass meetings of the night and day workers, who assembled in 
the canteen and new rest room, the managing director of the 
Sterling Telephone and Electric Co., Ltd., Mr. Guy Burney, who 
was pee by Mr. E. Cholerton (works manager) and Mr. 
A. W. Janes (assistant works manager), gave an address of encourage- 
ment and congratulation. 

Mr. Len Evans, the honorary secretary of the Rifle Section of 
the Sterling Athletic and Social Club, has been the recipient of a 
Christmas gift from the members of the section. 

During the past few weeks the employés of the Sterling Works. by 
voluntary collections for deserving objects, havesubscribed over £200. 

The members of the Sterling Ladies’ Football Section (A.A.S.C.), 
who have gone through the first half of the season undefeated, 
made a Christmas gift to A. Coach. 


LIGHTING AND POWER NOTES. 


Bath.—The Electric Lighting Committee reports that 
an offer has been received for the purchase of the Diesel engine 
plant, but before making any recommendation the Committee has 
instructed the engineer to inquire if it is possible to obtain the 
plant he would require to replace the Diesel engine, if sold, ia 
readiness for next winter's load.— Bath Herald. 


= Belfast.—Larour Dirricurry.—On the 21st inst., 
about 100 men in the Corporation’s electrical department went on 
strike for what is now known as the “ Hills’ bonus.” The strike 
caused some disorganisation in the lighting and tramway systems. 
for when the electrical employés decided to “down tools,” the coal 
carters at once struck in sympathy. The lighting and the tram- 
Ways are carrying on fairly under the circumstances. The elec- 
trical department is in communication with the Ministry of 
Munitions on the subject... 

According to Monday's Times the ‘teenies was settled on Saturday. 

PLANT EXTENSION.—On the advice of Sir John Snell, it has 
been decided to scrap a turbo-generator at the power station, which 
has given considerable trouble. Fortunately, a big turbo-generator 
is. with the approval of the Minister of Munitions, to be relessal 
for the service of the Corporation. Its cost will be about £30,000, 
and with erection and supplementary plant, &c., the total cost will 
be about £60,000. The Electrical Committee is anxious to have 
the new power station at the harbour erected as soon as possible; 
as an alternative, it may be erected at the end of the Queen's Road 
on a site originally intended for a gas works, 
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Canada.—Thie Imperial Trade Correspondent at Toronto 
(Mr. F. W. Field) reports that the Ontario Hydro-Electric Power 
Commission has now in hand preparations for the establishment 
of its extensive electric generating plant at Chippewa Creek, near 
Niagara Falls, Ontario. 

The Commission is at present only engaged in transmitting 
electric power from producing companies at Niagara Falls to 
customers throughout the Province. who take the current and 
distribute it. With the establishment of the generating plant the 
Commission will be in a position both to generate and distribute 
power. 

It is first proposed to construct a canal between Chippewa Creek 
avd Queenston, Ontario, at an estimated cost of $!.0V00,000, after 
which the power house will be built and the plant installed. In 
view of the scarcity of labour and other considerations, the Com- 
mission has decided not to employ contractors, but will purchase 
the equipment necessary to carry on the work. and will undertake 
the construction of the plant as a public enterprise. The estimated. 
cost of the equipment is $1,000,.000,— Board of Trade Journal. 


Doblin.—WaGcrs.—At a special meeting of the Corpora- 
tion it was agreed that the Electricity Committee should adjust on 
a satisfactory basis the application for increased wages by the 
technical staff of the electricity department. The Electricity 
Committee has decided to give the members of the engineering 
staffs the awards granted by the Committee on Production. 


East Ham.—Price Inckease.—The Electricity Com- 
mittee recommends increased charges as follows :—Current supplied 
to general consumers (including public lighting), an additional 
134 per cent. upon pre-war prices, making a total increase of 334 
per cent. : current supplied to tramway undertaking, an additional 
10 per cent. upon pre-war charges, making a total increase of 20 
per cent. 


Haslingden.— BULK Suppiy. -The Council has given 
notice to the Corporations of Accrington and Rawtenstall to 


terminate the agreement for the supply of electricity in bulk from 
December 31st, 1918. 


v Huddersfield. — Price Increase.— The T.C. has 
amended a minute of the Electricity Committee. so that the pre- 
war charges for electrical power and lighting should be increased 
tO an amount to be decided from the date of the December readings 
eof the meters. ` 


` Kidderminster.—Prorosep Power Sratron.—At_ the 
last meeting of the T.C. the deputy town clerk laid before the 
members details of a scheme for erecting a large electrical power 
station on the banks of the Severn. at Stourport. A Bill, entitled 


- the Worcestershire, Shropshire and Staffordshire Electrical Power 


Power Bill is being promoted, and Mr. J. A. Lycett, the managing 
director of the company, in a letter informed the Council that the 
station, when erected at Stourport, would be the largest power 
station in England. A member (Mr. Thursfield) said it was 
important that the progress of the Bill should be watched before 
Parliament. Ultimately the letter was referred to the General 
Purposes Committee. : 


Liverpool.— Dock Licutinc.—The Mersey Docks and 
Harbour Board has under consideration a scheme for the electrical 
iflumination of the dock estate. 


* Luton. —Puant Extension.—The T.C. is to consider a 
report from the elcctrical engineer upon the urgent need for 
extending the electricity station buildings, and providing additional 


- plant to meet the increasing and prospective demand for electricity. 


` Manchester.~Waces.—As a result of the arbitration 
proceedings, the Corporation employés in the gas. electricity, water, 
and tramways departments will receive increases of from 12s. to 
16s. per week as from January Ist next. 


- Rawtenstall.—Price Increast.—The T.C. has revised 
public lighting charges as from January Ist—viz., a standing 

charge of £5 per annum per KW. installed. plus secondary charges 
of 2d. to 4d. per unit, the latter for all above 60,000 units. Private 
lighting rates are also to be advanced 25 per cent. 


- - Scarborongh.—Price Increase.—The Electric Supply 


Co. announces that after the present meter readings the price of 
electricity for lighting will be 7d. per unit, for power 24d. per 
unit, and for heating and cooking I 4d. per unit. 


Southend-on-Sea. — PLANT Extension.—The IJ..G.B. 
has informed the Council of its willingness to grant, when circum- 
8 ances permit, the Council's request for sanction to borrow 
£15,520 for the provision of additional generating plant after 
the war. 


Stratford-on-Avon.—PrRick [NcREASE.—The General 
Purposes Committee has recommended by nine votes to four that 
the Electricity Co. be allowed to increase the price of current from 
6d. to 64d. per unit for the period of the war and a year after, and 
this has been ratified by the T.C. 


Swansea.— At a recent mecting of the T.C., Alderman 
Martin moved for a reconsideration of the report of the Electricity 
Committee in regard to the proposed supply to the Harbour Trust, 
on the ground that the proposed terms would not be remunerative ; 
this was denied in committee, Colonel Sinclair (chairman) and the 
borough treasurer both urging the advantage of securing the large 
consumers. The amendment was rejected by a large majority, and 


the report adopted. 


Whitehaven.— Price IncrEask.—The T,C. has added a 
war charge of 20 per cent. in the price of current for lighting and 


power, from January lst next. 
| 


TRAMWAY AND RAILWAY NOTES. 

Blackpool.— Trarric Figures.—The Corporation tram- 
way receipts continue to show remarkable increases. From April lst 
to December 13th the receipts were £93.782, which is £12,749 more 
than last year, and considerably higher than in any previous year. 


During the past month the receipts iper car-mile were 3d. more 
than last year. 


- Continental.—Sraixn.—Application has been made to the 
Ministerin de Fomento for a concession to construct an electric 
tramway between Mataro and Argentona. 


East Ham.—Fare Revision.—It is proposed in the 


' New Year to abolish return fares on certain routes. and the West 


~ 


Ham Council is to be approached with a view to abolishing return 
fares on throurgh-ranning routes. 


Halifax.— WaGes.—The tramway employés have made 
application for a further increase of wages. The present rate is 
15s, per week, with bonus, above the pre-war rate ; if the applica- 
tion is granted the increase will amount to £1 per week above the 
pre-wur wages. : 


Huddersfield.—It was resolved by the T.C., last week; 
that sailors and soldiers should not in future be allowed to ride 
free on the cars between 12 noon and 2 p.m. and 5 and 6.30 p.m. 
On the suggestion of the transport authorities the Committee 
would allow every facility for the carrying of tradesmen’s parceis 
on the cars. 


Holl.—Women Drivers.—The Tramways Committee — 
has decided to appoint a number of suitable women as drivers for 
the period of the war, in view of the.lack of efficient men drivers. 


Lancashire.—A conference of a number of Lancashire 
tramway authorities was held at Manchester last week, but the 
men’s representatives intimated that they would not accept the 
proposal of a modified service on Christmas Day, and they declined 
to submit any counter proposals. 

LANCASHIRE AND CHESHIRE WAR WAGES.—Over 20 Lancashire 
and Cheshire authorities are concerned in the award just made by © 
the Committee of Production, on the application of the National 
Union of General Workers, for a further advance in wages, 
bringing them up to 20s. a week over pre-war wages. Previously 
a war bonus of 9s. was being paid, and the offer to raise this to 12s. 
was declined. The Committee has now granted an award of 7s. per 
week, making the pay lbs. a week, to commence in January. 


Leeds.—A Committee has been appointed to consider the 
question of the alteration of stopping places: and diversion of 
traffic on the several routes, so that the traffic may be more 
expeditiously got away fromthe centre of the city. The question 
is to be brought before the Ministry of Munitions at an early date. 


London.—L.C.C.—Tramway TRAFFIC CONGESTION.—At 
the last meeting of the Council the chairman of the Highways 
Committee said the congestion was due to shortage of material for 
repairs and shortage of motormen. Wherever possible, motormen 
were not taken for the Army unless substitutes were provided, but 
there was no prospect of getting men back from the Front. As to 
the difficulty at the Victoria terminus, the Committee had asked 
the Ministry of Munitions to help it:in the laying of loop lines, 
but, owing to the objections of the Commissioner of Police, it was 
not considered advisable to carry out the scheme. 

WOMEN DRIVERS.—The Commissioner of Police is in communi- 
cation with the War Office, Ministries of Munitions, Labour and 
National Service, on the subject of the issue of licenses to women 
to act as drivers of tramway-cars inthe metropolitan district. 


Rawtenstall.— Farr Reviston.—The T.C. is to approach 


the B. of T. with a view to a general increase in tramway fares. 


Snowstorm in the West Riding—On Sunday and 
Monday the Huddersfield and Halifax cars only reached West 
Vale with the greatest difficuity, whilst at Keighley the railless 
traction service to Oakworth had to be suspended entirely on 
Monday. 


` 


TELEGRAPH AND TELEPHONE NOTES. 


New Zealand.—According to the report of the New 
Zealand Post and Telegraph Department for the year 1916-17, 
there was a steady extension of telegraphic and telephonic facilities 
in that period. Forty new offices were opened, bringing the total 
number up to 2,409 on March 31st last. Ten new telephone ex- 
changes were opened, and two closed. The telephone exchange 
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system includes 3.897 miles of line and 142,469 miles of wire. The 


working of the wireless stations continued to be satisfactory. Im- 
proved methods of detecting signals by means of the ultraudion 
were introduced at Awanui, Wellington, and at Auckland ; appa- 
ratus for other stations has been procured, and will shortly be 
broughtintouse. The signals of stations using damped and undamped 
waves invariably come in of readable strength from American, 
Asiatic. and European stations. The use of the detecting apparatus 
with a particular combination of the receiving circuits has demon- 
strated that daylight signals from stations using the ordinary 
wave-lengths can be rendered plainly audible, which, by the 
ordinary methods and the use of the crystal detector, could not be 
heard.— Financial Times. 


Holland.—The firm of Siemens-Schuckert has just 
entered into a £416,500 contract with the Netherlands Government 
for the installation of a wireless telegraph service between Holland 
and the Dutch East Indies. 


Poulsen Wireless System.— The Italian Government 
has taken over Valdemar Poulsen’s Wireless patent. The owners of 
the Italian patent are a group of English financiers. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
- Argentina.—February 23rd, 1918. Rosario Municipality. 


Establishment of telephone service within the municipal radius. 
Conditions on application. : 


Bolton.—January 15th. Electricity Committee. One 
7,500-KW. turbo-alternator with condensing plant. See ‘“‘ Official 
Notices ” December 7th. 


KeigMley.— January ath. Electricity Department. 
duced draught plant. See ‘ Official Notices ” December 21st. 


Manchester, — January 16th. Electricity Committee. 
Rotary converter or motor converter plant. See "Official Notices ” 
to-day. ‘ 

Tipperary.—January 11th. New battery for the Union 
electric lighting plant. See ‘ Official Notices December 21st. 


In- 


CLOSED. 


Government Contracts.—List of new contracts placed 
November, 1917 : 


— 


WaR OFFICE, 


Filectric cables.—General Electric Co., Ltd. 

Chassis, petrol and electric.—Tilling-Stevens, Ltd. 

Dynamos. - Electrice Construction Co., Ltd. 

Generating sets.—Austin Motor Co., Ltd.; W. H. Dorman & Co., Ltd.; 
Mlectric Construction Co., Ltd.; ‘Smart & Brown. 


Rubber and insulating tape. —Ancoats Vale Rubber Co., Ltd.; Hooper's ~ 


Telegraph aud India-Rubber Works, Ltd.: India- ‘Rubber, Gutta- 
Percha and Telegraph Works Co., Ltd. ; Johnson & Phillips, Ltd. ; 
C. Macintosh & Co., Ltd. 

Iron wire.-—Lancashire Wire Co., Ltd.; Rylands Bros., Ltd.; Whitecross 
Co. 1 Ltd. 

Works services electric lighting.—Eidmundson's Electricity Corporation, 
Ltd.; Norris, Henley & Gardner, Ltd. 


k 


Inpia OFFICE. 
Dynamos.—J. Stone & Co., Ltd, 


H.M. OFFICE oF Works, 


Fingineering services clectric light and power wiring, Avonmouth and Barry 
Docks Grain Stores, T. Clarke & Co., Ltd.; Cardiff Grain Stores 
electric light and power supply, Lund Bros. & Co. ; ; New County Hall, 

F ovd Ministry, electric wiring, V. C. Middleton. 


Post OFFICE. 
Telephone apparatus.-—-Automatic Telephone Manufacturing Co., Ltd.; 
British L, M. Ericsson Manufacturing Co. Ltd. ; Peel-Conner Telephone 
Works, Ltd.; Sterling Telephone and Electric Co., Ltd.; Western 


Bleetri¢ Co., Ltd. 
Testing apparatus.— Siemens Bros. & Co., Ltd. ; Western Btectric Co., Ltd. 
AE Cable Co., 


Submarine cable.—Siernens Bros. & Co., Lt 

-Telegraph cable. —Craigpark Electric Co. as Ltd. ; 
Ltd.; W. T. Henley’s Telegraph Works Co ” Ltd ndia-Rubber, 
Gutta-Pereha, and Telegraph Works Co., Ltd.; Johnson & Phillips, 

Ltd.; NeW Gutta-Percha Co. ., Ltd 

Telephone cable.-—Connolly Bros., Ltd. 

Dry cclls.—Siemens Bros. & Co., Ltd. 

Leclanché cells.—Siemens Bros. & Co., Ltd. 

Telephone cords.—Siemens Bros, & Co., Ltd. 

Telegraphie ironwork.—Bullers, Ltd. l 

Telephone mouthpieces. —Siemens Bros. & Co., Ltd. 

Insulator spindles.—Bullers, Ltd.; Guest, Keen & Nettlefolds, Ltd. 

Cable suspenders.—T. H. Hangen, Son & Co. 

Telephones. — Western Electric Co., Ltd. 

Jelephone terminals.-— Parker, Winder & Achurch, Ltd. 

Bronze wire.—T. Bolton & Sons, Ltd.; British Insulated and Helsby 

« Cables; Shropshire Iron Co., Ltd. ; F. Smith & Co. (incorporated in 

the London Klectrie Wire Co. and Smiths, Ltd.). 

Enameled and Hame-proof wire.—C. Macintosh & Co., Ltd? 

Galvanised iron wire.—Doriman, Long & Co., Ltd.; Johnson & Phillips, 

,  Ltd.; Rylauds Bros., Ltd.; Whitecross Co., Ltd. 


London.— PorLar.—The entry headed “ Stepney ” in our 
last issue requires correction. For Stepney read Poplar. The 
amount of Messrs. Bruce Peebles’s tender was £3,850, not £3,580. 


FORTHCOMING EVENTS. 


Junior Institution of Engineers.—Friday, December 28th. At8&pm. At, 
ce Street, 8.W.1. Paper on ‘‘ Water Circulation in Boilers,” by Mr. 
osling. 
Friday, January 4th. At 8p.m. At 39, Victoria Street, 8.W. Paper 
on ‘‘Some Aspects of Lubrication,” by Mr. H. E. Coagreave. 


Royal Institution of Great Britain.—Saturday, December 29th. At $p.m 
t Albemarle Street, Piccadilly, W.1. Christmas Lectures, ‘ Our Useful 
Bevan Magnetism and Electricity”; ‘‘ Electricity and Electric 
Currents” (MI). Tuesday, January Ist, “The Electric Current as a 
Heater and Chemist” (III). Thuraday, January 8rd, ‘Electricity as 
an Illuminator and Doctor" (IV). Saturday, January 6th, ‘ Eleetrir 
Dynamos, ha Transformers and Railways” (V), by Prof. J. A. 
Fleming, F.R.S 


ELECTRICITY SUPPLY ORGANISATION, 


For some time past the future of electricity supply in 
Britain has been the piece de résistance of British electrical 
journalism, and naturally so, for apart from the broader 
aspects of the matter, it must be recognised that any great 
extension of supply facilities will, with a moderate amount 
of business organisation, result in unparalleled prosperity to 
by far the most important section of the electrical industry. 
As regards the actual steps taken to secure this future, the 
past year or two has been marked by conference and 
negotiation, by a hopeful measure of co-bperation, and not 
least by-the realisation on the part of the Government of 
the invaluable character of {the services which an 
adequate supply of electricity can render in promoting the 
prosperity of the nation. 

It is at least certain that the various committees which 
have taken this matter in hand will amongst them evolve a 
scheme or schemes for the production and distribution of 
electricity on more advantageous terms and on a much more 
extensive scale than has been possible in the past—more 
one cannot say at present. 

So much for the technical aspect of the matter, the 
importance of which will be granted. But what of the 
other side—the equally important question of providing 
the indispensable market for the commodity which we hope 
to see in universal use ? 

Can we claim to have made the slightest effort to secure 
the greatly extended outlet for the vastly increased amount 
of energy which should be available if our schemes mature. 
and on which, in fact, the maturing of such schemes abeo 
lutely depends | ? We think not; we are in effect pre 
paring to hurry up production, while leaving sales to take 
care of themselves—an inconsistent procedure which will 
not commend itself to the commercial mind for one moment. 
The future of electricity supply absolutely. depends on the 
commercial stability of the great undertakings which may 
arise from our present efforts ; business in hand and busi- 
ness in prospect are essential to satisfactory finance : the 
business end of electricity supply, especially the potential 
demand for electricity, is the foundation on which all oar 
schemes for the future depend. Yet we cannot point to any 
concerted action whatever by the supply industry of Great 


- Britain, with a view to securing its position in this respect. 


The sea supply situation at the moment appears to be 
as follows :— 


SALE OF ELECTRICITY 
ON A LARGE SCALE. 


PRODUCTION OF ELECTRICITY ON 
A LARGE SCALE. 


We have the Board of Trade Elec- 
trical Supply Committee ; the Inter- 
connection Committees of Lancashire 
and Cheshire, Yorkshire, West of 
Scotland, South Wales, West of Eng- 
land, North-East Coast, Devon and 
Cornwal], &c., and the Provincial 
Electric Supply Committee, backed 
by the I.E.E., the Municipal Elec- 
trical Association, and the Associated 
Power Companies, working for the 
unification and co-ordination of sup- 
ply by interconnection, bulk supply, 
and the utilisation of available waste 
heat sources, to the end that an abun- 
dant supply of electricity shall be 
available for all classes of consumer 
in the United Kingdom. 
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Let us make no mistake : if the schemes at present under 
consideration are ever realised, the electric supply industry 
of Britain will become the yreatest industrial organisation in 
the country, A great and organised business will have to 
he developed from the initial stages represented by some 
hundreds of supply undertakings, which are isolated units 
as regards their commercial management, and have no 
efective organisation for the co-operative effort which is 
obviously indispensable to the success of the larger 
project. 

Looking round at our potential business, we may say as 
regards :—' 


Lighting.-—At the present time a generous estimate of elec- 
tricity consumers is 2} to 3 per cent. of the population supplied ; 
the comparable figures for yas consumers are 25 to 29 per cent., 50 
that there are, roughly. ten times as many consumers of gas. As 
we know that the majority of the latter are lighting consumers, it 
follows that we have only touched the fringe of the possible elec- 
tric lighting business of domestic consumers. 

Cooking und Heating.—Pioneering efforts have been fairly 
successful, especially with large installations, a recent estimate 
placing the latter at about 400 installations, of 22,000 KW. ; 
domestic electric cooking, satisfactory, though in its initial stages, 
awaits co-ordinated effort and organised manufacturing and sales- 
manship ; domestic electric heating has progressed with the rise in 
fael values, but is only in the initial stage, while domestic water 
heating as a popular proposition is strictly a problem of the 
future. . 

Domestic Power,—-Practically untouched : a very smal] motor, 
which is not a toy, and yet sells at a reasonable price, is badly 
needed. 

(Generally, it may be said that the domestic consumer has been 
practically unexploited. Take an actual example: A consumer 
who used 400 units per annum for lighting, increased his consump- 
tion to 7.000 units a year, with electric cooking and heating. and 
thermal-storage water heating added. doubling his load factor and 
paying an average of jd. per unit, the rates beiny—].. od. ; c. and 
h.. Id. ; t.s., 0°3d. 

The war has emphasised the importance of * domestic engin- 
eering’’ as a means of avoiding labour strain in the household. 
Due to the lack of initiative of the supply industry. the enormous 
advantages of electricity for light, power. and heating are not 
realised by the general public. while the architectural profession, 
on which much depends, has made no special study of the influence 
of electrical methods on domestic economy. | 

Factory Driving.—This is the most progressive branch of elec- 
tricity supply, but still offers immense scope for development. if Dr. 
Crowley's statement that only one-half of 1 per cent. of the power 
required by our textile factories is purchased from supply under- 
takings is any indication. 

Mr. Robertson. at the last I.M.E.A. Conference, assumed that 
13 million H.P. were employed in factories at the present time. and 
Mr. Selvey showed that if only half this were supplied electrically 
under average conditions, some 8,500 million units per annum 
would be required. which contrasts with the present output of all 
statutory undertakings. for all purposes. of 2.000 million units per 
annum. The result of intensive development of considerable 
areas, with concentrated and scattered coal, iron, and steel industries, 

~ can be judged from the work of the N.E. Coast power companies. 
As regards individual cities, we have a recent estimate from Leeds 
that nearly 40 per cent. of the power used In the city is supplied 
electrically : in Bury. a textile centre, Mr. Watson estimated that 
20 per cent. of the power used was electrical. 

In 1906, a canvass of factory power users inthe County of London 
showed a total of 208.800 H.P.. or 156.000 KW.: in 1913, Mr. 
Frank Bailey stated that the electrical power connections in that 
area amounted to 135,000 KW., or 86 per cent. of the foregoing 
amount. 

Power estimates mut. however, be treated with reserve: 
industrial power requirements are constantly growing, and 
factories show a tendency to move outside town areas. 

Industrial Heating. —In its initial stages : it was estimated that 
90 electric steel furnaces were in use in January, 1917, as against 
7in 1910. (It is stated that the electric furnace load at 51 steel 
mills in the U.S.A. accounts for 300 million units per annum. ] 
Industrial low-temperature heating for baking. drying, annealing, 

tempering, melting, &c., also for electric welding. brazing. &c., 
offers great possibilities for development, and is little appreciated 
as yet in this country. 

Electrochemical Work.— An established industry on a small 
scale; modern views on the development of the carbide, nitrate 
and other chemical industries will, if they materialise. lead to an, 
unprccedented expansion of electricity supply for such purposes in 
the fiture, if the price of energy can be brought low enough. 

Electri: Tramway Traction. — Offers little scope for develop- 
ment, under present legislative conditions. 

Klectric Railway Traction.—One of the most. important fields of 
future electrical development ; partial suburban electrification at 
‘London, Manchester, Liverpool, and Newcastle; no main line 
electrification yet undertaken. 

Electris Vehicle Traction.—In its initial stage. About 1.000 
Vehicles in use, or on order, as against 150 in 1914. 

Offers enormous opportunity for develupment ; progress due to 
Organised effort of Electric Vehicle Committee of Great Britain, 
but its advantages still unrealised by the carrying public, 


While we have only roughly surveyed the position, it is 
possible to deduce from it the fact that huge opportunities 


exist for future business in electricity supply : much of this 


business is, no doubt, a legacy of the laissez faire conditions 
existing in the electrical industry in the past, and the latter 
would, as a whole, have Iwen incomparably better off to-day 
had initiative, enterprise, and patriotic support for its 
objects been more conspicuous features of its policy. 

We shall never realise the progressive future which has 
been sketched out for us unless our electricity suppliers 
alandon the haphazard individual methods of the past, 
and alopt some common-sense proposal for establishing a 
community of interests, to develop their general business 
policy and popularise their dealings with the public. 

The sale of electricity depends on the appreciation of the 
public, and the supply industry must realise that the latter 
is Virtually in partnership with it, and demands to be taken 
into its confidence sufficiently to appreciate what it is doing 
and why it is doing it. | 

Now, while the private interests of the various elements 
composing the electricity supply industry in this country may 
not be reconcilable to any extent—and the petty jealousy of 
adjacent municipal authorities is quite as serious an obstacle 
to harmony as the rivalry of municipal and company in- 
terests—yet the business interests of all concerned, as 
regards their dealings with the public, present a sufficient 
similarity to justify the formation of a suitable organisation 
to give common expression to these common aims at 
least. 

Whether this organisation is on the lines of the British 
Commercial Gas Association, or of the American Society for 
Electrical Development, or is a British counterpart of the 
more ambitious American National Electric Light Associa- 
tion, is immaterial at the moment, so long as an association 
is formed which is representative of the supply industry 
as a whole, for the purpose of directing and supporting the 
efforts of our undertakings to develop electricity supply 
with a view to the benefit of all. | 

We have in our midst several associations connected with 
electricity supply. If the strongest of thesc—for someone 
must make the first move—were to invite the others to join 
it in a preliminary discussion of the subject, this would 
serve, if no other purpose, at least to enlighten us on the 
peculiar conditions, which we have evidently overlooked, 
but which presumably exist, to prevent a great industry— 
the members of which have one common object in view— 
from adopting methods which every comprehensive industry 
finds it essential to adopt, and which, in fact, American 
central-station interests adopted many years ago in their 
dealings with the public. 

It may be that there are still many in the industry with 
a limited outlook, many who do not realise that from little 
private plants, supplying a favoured few, our undertakings 
are growing into public utility corporations with responsi- 
bilities of a national characterand Government interest behind 
them, whose business is not only the sale of energy but 
also to serve the public in all matters appertaining to elec- 
tricity supply. To all such we appeal to take the broad 
View ; it is the turn of the big town to-day, but it may be 
the turn of the small one to-morrow ;if it offers the facilities 
and enterprise which are attractive to new industries. 
Above all, we would urge those engineers who favour the 
mole in their methods of dealing with the public to 
remember a certain old American saying that : 

He who whispers down a well 
About the yoods he has to sell. 


Won't reap the gleaming, golden dollars 
Like him who climbs a tree and hollers. 


Electric Postal Vans in Switzerland.—The Postal 
Authorities of Zurich have lately put in service a couple of 
electric motor vans. built by Messrs. A. Tribelhorn, of Feldbach, 
who are described as the only manufacturers of this type of auto- 
mobile in Switzerland. Similar vehicles are also said to be in hand 
for the Postal Service in Geneva. 


Electricity and the Growth of Crops.— According to 
the report of the Development Commissioners for the year ending 
March 31st last, among the rants made was one of £1,330 to the 
Imperial College of Science and Technology for an investiga- 
tion into the effect of electrical discharge on the growth of crops, 
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OUR HALF-YEARLY INDEX, 


As it is necessary to effect every possible economy in 


paper consumption, the Index to Vol. 81 of the BELEC- 
TRICAL REVIEW, which will be printed in the course of a few 
weeks, will be supplied only to those who, through the post, 
specially apply for it. To such it will be supplied for 3d. 
post free. Any reader or advertiser at Home or Abroad 
who requires a copy for binding, or for other purposes, 1s 
asked to make application therefor promptly to: The 
Publisher, ELECTRICAL REVIEW, 4, Ludgate Hill, London, 
E.C. 4. 


NOTES. 


——— 


Educational. —BIRMINGHAM UNIVERSITY.— At the annual 
distribution of certificates at Warwick School. Sir Oliver Lodge. in 
congratulating the successful boys. said he was much impressed 
by the almost luxurious provision in the school for the teaching of 
chemistry and physics. He hoped this development in scientific 
instruction would, among other things. blossom in the application 
of science to agriculture, for the teaching of which there would 
shortly be a chair at Birmingham University. The one thing that 
had-been neglected in this country was the scientific and thorough 
cultivation of the land, with the aid of which the conntry might 
nearly feed itself. He hoped Mr. Fisher's Education Bill would be 
passcd without too much delay and that Mr. Fisher would deal 


with the Universities, because education needed to be reconstructed 


from top to bottom. 


The A.E.G.— Apart from the political remarks on the general 
situation which Herr Walter Rathenau made. at the request of certain 
shareholders. at the recent weneral meeting of the A.E.G., very 
little information of external interest is reported in the German 
newspapers as having been laid before the assembly. As in former 
years, a small minority condemned the accumulation of such large 
disclosed and undisclosed reserve funds, it being urved that a higher 
dividend than 12} per cent. should be paid, seeing that at the 
present quotations the shares only yield about 5 per cent. The 
question of the disposal of the large interests held in the Electro 


Works wasexplained by the chairman at some length. and the impres- ` 


sion to be formed from his observations. is that if the company has 
made some financial sacrifice in transferring the undertaking to 
the Government, the directors are glad to be relieved of what had 
become a burden under the effects of the war. A third matter 
referred to was raised by a representative of the staff. who advo- 
cated the grant of an increased war bonus to the employés. but the 
chairman ruled that the subject could not be discussed in yeneral 
meeting. as it was one for the manavers and the Committees or 
the Conciliation Boards. The political part of the chairman's 
speech closed with the remark that `“ our foreign business lies in 
strony hands in which we trust.’ Such an observation was 
undoubtedly true all over the world prior to the outhreak of war. 
It is. we believe, none the less true now in so far as neutral 
countries are concerned, particularly in South America, owing to 
the formation of native companies, the German interests in which 
it will be difficult for transinarine States to eradicate. if they are 
fully disposed to take this step in those cases where South 
American countries have recently joined the Allies or discontinued 
diplomatic relations with Germany. 


Magneto Flash Lamps.—Referring to our article on 
this subject, published on October 26th, Mr. F. Westmoreland, from 
whose article in the Model Engineer and Electrician we obtained 
the illustrations of an actual example, points out that the drawings 
were made and supplied to him by Mr. Thos. Hindle. of Man- 
chester, the owner of the lamp. We understand that the question 
of manufacturing such lamps in this country is under con- 
sideration. 


The Effect of Heat on Celluloid.—A new publication 
of the U.S. Bureau of Standards (lechnologic Paper No. 98), 
entitled “Effects of Heat on Celluloid and Similar Materials,” 
contains a study of the. behaviour of celluloid, and of pyroxylin 
plastics in general, when heated to different temperatures, com- 
mencing in the neighbourhood of 100° C.. Above this temperature 
the heat of decomposition may raise the temperature of the mass 
to the ignition point. At 170° C. decomposition takes place with 
explosive violence. Pyroxylin plastics can be ignited by momentary 
contact with bodies having a temperature of 430° C. and upwards. 
The rate of combustion is five to ten times that of poplar, pine. or 
paper under the same conditions. The vapours evolved during the 
decomposition of pyroxylin plastics are poisonous and extremely 
combustible, and may be ignited by the heat of decomposition. <A 
copy of the paper may be obtained by those interested by addressing 
a request to the Bureau. 


Tracing Linen for Bandages. — Understanding that 
tracing linen used for plans is useful for bandages for wounded 
soldiers, Westminster City Council has authorised the engineer to 
go through the old plans and dispatch to the hospitals any old 
tracing linen of no further use as official records. 

Many of our readers are probably in possession of large quantities 

old tracings which could thus be usefully turned to account. 


Volunteer Notes.—County or LONDON VOLUNTEER 
ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street. 
Oxford Street, W. 1. 


Orders for the week ending January 5th, 1918, by Ldéeut.-Colonel C. B. 
Clay. V.D., commanding :-- 

Ojhieer for the Week. —Licut. C. E. Campbell. 

Next for Duty.—Lieut. W. J. A. Watkins. 

Monday, December 31st, 1917.—No. 3 Company, 6.30—8.39. Reeruita’ dnl 
6.30 8.40. Signalling Section, 6.90--8 30. 

Tuesday, January Ist, 1918.—Lecture on * Demolitions,” 6.30, bs Cap 
Fleming. Physical drill, 7.30. 

Wednesday, January 2nd.— No. 1 Company drill, knotting, and high. iz. 
6.30—8.30. Recruits’ drill, 6.30. 

Thursday, January 3rd.— No. 2 Company drill, knotting, and lashing. 6s- 
8.30. Recruits’ drill, 6.30. Signalling Section, 6.30-8.30, Ambulance secti-u. 
6.30—8.30. Medical examination of recruits, 6.39 —8.30, 

Friday, January 4th.-—Musketrs, 5.308. 

Saturday, January 5th.—FEntrenchments, &c., 2.45—4.45. 
2.45 —4.45. 

Sunday, January 6th.—Commandant’s parade at Waterloo Station wppssit- 
No. 10 Platform), 8.45 a.m., for work at Esher. Uniform, haversacks, ant 
water bottles and mugs. Muid-day rations to be carried. 

Note.--All drills and parades will be at Headquarters Cunless others -- 
stated. Recruits will attend for engineering instruction with the companies. 


(By order) MacLeop YEearaLey, Capt. and Adjutant. 


Communication with Aircraft.—It is reported that tle 
French Army has recently introduced a novel form of miniature 
searchlight. operated by electricity and equipped with a teiesccm. 
When in use the searchlight is held in the hands of the operaer 
so as to bring the telescope into sighting position. The srearchl,!- 
is aimed at the aircraft with which communication is to ie 
established and maintained. and the operator then sends th. 
messages by means of a tapping key on the side, causing long ani 
short flashes of light to spell out the words or numerals in the 
telegraph code used. By means of the telescope the operator i- 
able to see the distant flashes of the answering searchlight. and i: 
this manner two-way communication is maintained as long a- 
desired. The new signalling equipment is light in weight, ccr- 
sisting of but the searchlight and battery, and therefore resii.is 
portable..--Airerast. 


A Hut for Signal Service ` Officer Cadets. — Tir 
Administration Officer at the Headquarters of the Signal Servs: 
Officer-Cadet Company, R.E., Lieut. F. S. Paterson. R.E. (late ot 
Messrs. Johnson & Phillips) informs us that the present establish- 
ment includes Canadians, Australians. South Africans, and men 
from other parts of the world. as well as from the British pub':- 
schools. During his course the Officer-Cadet has to become techsi- 
cally efficient, besides undergoing a strenuous training. and thr 
is an urvrent need for accommodation to enable the Cadets +- 
study during the evenings and the week ends. as the techni: 
knowledge of modern methods and apparatus for commupnicati - 
that they must acquire is very extensive and detailed. Lira: 
Paterson. therefore, appeals for a hut for, say, 100 Cadets, with a 
suitable equipment for the purpose described above. The Sina 
Service Otficer-Cadet Company is closely associated with the ele- 
trical industry. and its members are worthy of the strongest sur 
port. We earnestly commend the matter to the notice of i 
readers, especially those engaged in the instrument and cabs- 
inaking trades, to whose sympathies the project should appa 
Lieut. Paterson's addres3 is Cadet Company. R.E., Haynes Par: 
Bedford. 


Institution and Lecture Notes.—Royal Institutioa.— 
The official list of lecture arrangements up to Easter, 11S. ba- 
been issued, and contains announcements of the folloviz: 
events :— 


‘Recruits’ 


th. att, 


At 5.39 p.m. 


Friday, Jannary 1lkth.—‘‘ Studies on Liquid Films,” by Prof. Sir Jar- 
Dewar, F.R.S. 

Friday. January 25th.— The Motion of Electrons in Gases, by Prof i> 
Townsend, F.R.S. 

Friday, February &th.--“‘ Science and Ethics,"’ by Principal E. H.Gri*. - 
F.R.S 


Friday, March 8th.—'‘ Vibrations: Mechanical, Musical, and Electrics. 
by Prof. B. H. Barton, F.R.S. 

Friday, March 22nd.—* Radiation from System of Electrons," by Prot. ~ 
J.J. Thomson, Pres. R.S. 


At 3 p.m. 

Tuesdays, February 25th aod March 5th.—* The National Persi-nal | 
ratory: (1) A National Laboratory of Industrial Research: 2 
National Proving House and Standardising Laboratory," by sir s.. 
Glazebrook, F.R.S. 

Saturdays, January 19th and 26th.—“ The Chemical Action of Light.” ¢ 
Prof. W.J. Pope, F.R.S. 

Saturdays, February 16th, 23rd, March 2nd, 9th, 16th. 2%ra.—‘“* Probi- 
Atomie Structure," by Prof. Sir J. J. Thomson, Pres. R.S. 

The first of the series of six Christmas Juvenile Lectures on ‘ ir 
Useful Servants: Magnetism and Electricity,’ was deliversi | 
Prof. J. A. Fleming. F.R.S.. yesterday afternoon. 

Institution of Electrical Engineers.—A meeting of the Nz» 
CASTLE-UPON-TYNE LOCAL SECTION was held on Denember [::: 
the chairman, Mr. A. H. Marshall. presiding. A reception w. 
heid by the President of the Institution, Mr. C. H. Wordine>s: 
who was supported by Mr. Marshall, and, subsequently. *: 
President addressed the gathering. After having thanked :} 
members for their very cordial reception, he said he felt thz: 
was desirable that the Local Sections should be cornisant of w: 
was going on in London. There was a persistent tendency on '* 
part of a section of the electrical Press to belittle the Institu" 
which he Gid not think was conducive to its best interests. but v. 
rather mischievous. Constructive criticism was a wood thing. « 
there was nothing he liked better than honest criticism, but art’ 
they saw the Council of the Institution always attacked, a: 
seemed that it could not do right, there grew up a feeling wi’ 
spread like a canker, and the members felt that the Council wa: > 
good. Tne influence of that section of the Press waa not benet.» 
but undoubtedly mischievous. If the Institution were to progr- 
they must have loyal support. They had seen various oryarı- 
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tions go ahead, and he thought the reason for it was to be found in 
their extremely pushful policy. That Institution could not afford 
to sit down and wait for something happening. but must wo ahead. 
At the present time, if they wanted to deal with any question they 
were not able to command the whole of the sections of the industry ; 
he did not know why, but they could not. 
necessary to get them together. He felt it was essential to carry 
all sections of the industry in anything they had todo. In adopting 
such a pushful policy they must take risks, but nothing was more 
deadening than the feeling that they must not attempt so and so 
because “it might fail”; or because “ years avo they had tried it, 
and it had failed,” or because some questioned its wisdom— 
they must take some risks. The first step. he thought. to a 
wider influence. and a better position, was to obtain a Charter. 
He referred to that in his inaugural address, and he found he had 
the Council with him. If they could, they would go in for a 
Royal Charter. Reterring to some of the activities of the Insti- 
tution, and speaking of research work, the President said the 
question of insulating materials had been before them even 
before the war. and the outbreak had greatly emphasised the 
need of research upon this question. A Joint Committee had been 
formed of three members of the B.E.A.M.A. and three of their 
members, and their harmonious efforts were making steady pro- 
tress. The relations between their Research Cominittee and that 
of the B.E.A.M.A. were wholly cordial. He had suggested the 
appointment of a research organiser, a man of scientific training, 
with engineering experience, whose function would be, not to 
interfere with anything that was existing, but to act as a go-between, 
to co-ordinate the work, and to vive some impetus to it. It was 
impossible for the chairman of the Committee. or for the permanent 
oticials, to give the time that was needed. The research organiser 
would see that the research workers had the facilities they re- 
quired, and the materials they required, in proper form and carefully 
prepared. There had also been a good deal of hard work done with 
regard to standardisation. This included high-pressure switchgear, 
and he thought it would be most unfortunate if British standards 
were not fully borne in mind. The purely British switchgear pro- 
duced in that neizhbourhood had set before it a maximum ideal of 
switchvear. The margin of safety was greater than in general 
practice, but either that margin of safety was necessary or not, 
and in that connection a great deal of research work was required. 
He thought it would be an excellent idea if there could be set up 
in that district an Advisory Committee able to undertake research 


work into switchyear. with a view to advising the Committee on - 


this matter. The President concluded with a reference to the 
desirability of the establishment of a Proving House, which would 
only giva its hall-mark to gear produced by British makers, and 
which would show that that type of article had conformed to the 
standards laid down by the Standards Committee. The President 
. ered thanked for his address, on the motion of Mr. H. W. 
‘lothier. ` 


Association of Mining ‘Electrical Engineers (West of Scotland 
Branch).—On Saturday, January 12th, Mr. J. H. C. Brooking will 
read a paper on “Cable Complaints.” There will be a display of 
cable joint-boxes and a demonstration of repairing of cab-tire 
trailing cable. 


Appointments Vacant.—Shift engineer, for the Lanca- 
shire Electric Power Co. (£17 per month); Heal of the Electrical 
Engineering Department of the Loughborough Technical Institute 
(£220 + £30 war bonus); mains assistant, for the Borough of 
Dover Electricity Department ; district electrical engineer, for the 
War Department, South Irish District ; teacher for the training of 
disabled soldiers in electrical work (£4) for the Middlesex Educa- 
tion Committee. See our advertising pages to-day. 


A Novel Use for a Motor-Car Electric Lighting Set.— 
The testers at the Fiat Motor Works in Turin, Italy, have dis- 
covered a new use for the electric lighting sets on motor-cars, 
which will doubtless be of interest, and serve as an example, to car 
owners in this country. These men are called upon to test cars in 
extremes of weather and temperature, and as motor chassis under 
lest cannot be fitted with wind-screens, the problem of keeping 
warm while driving on Alpine roads is one of no small order. The 
Fiat testers are now, consequently, being supplied with electrically- 
heated gloves, the necessary current being drawn from the electric 
lshting equipment on the car. The gloves have resistance wires 
set In the back, between two layers of thin sheet asbestos ; con- 
nection is made to the electric light terminals at the most 
vonvenient points, and the fine flexible wires are attached to the 
wrist of the gloves by means of press-on buttons. The wires are 
ot sufficient length not to interfere in any way with driving, and 
the current passing through the resistance is said to keep the 
nands at a warm temperature even on the coldest day. When it 
‘S necessary for the driver to leave the steering wheel of the car, 
the Wirea Can be instantly disconnected from the gloves merely by 
a pull oy+the press-button connections. A similar method of 
obtaining warmth has been adopted by military aviators, whose 
clothing is now electrically heated on much the same plan. 


The Functions of a Borough Electrical Engineer.— 
5 we go to press we have received the following letter :— 

“My attention has been called ‘to a letter in your last issue 
"urporting to be signed by Mr. H. Brand, and headed ‘The 
F uactions of a Borough Electrical Engineer.’ 

: In fairness to the borough electrical engineer, the public should 
now the true facts, which are as follows :—~ 

Buy Company had an inflated claim made against it by Mr. 
rand, who, when he could not get his exorbitant demand satisfied, 

ssued a summons in the East Grayesend Oounty Court 


It was. therefore, 


“The matter, on behalf of the company, was placed in the hands 
of Mr. George Clinch, solicitor, who advised a quite reasonable 
amount being paid into Court, and that a subpeena should be issued 
for the attendance of Mr. McInnes as an expert. This was done, 
and Mr. McInnes was served, and therefore was bound, under a 
very heavy penalty, to attend. He had no option. 

“The judgment shows very clearly what the Judge thought of 
Mr. Brand's claim. ) 

* ARTHUR GREEN, 
“ Manager and Secretary, Grand Theatre of 
Varieties (Gravesend), Ltd. 

t Gravesend, December 2tth, 1917.” 

[We are pleased to publish this letter, which gives an entirely 
different aspect to Mr. McInnes’s connection with the case. We may 


add that, according to our present information, far from knowing 
“absolutely nothing of the case,” Mr. McInnes was consulted by 


-the theatre company as to the working of certain electrical 


apparatus, and advised the company as to the repairs that were 
necessary. before the work was entrusted to Mr. Brand; he was, 
therefore. fully conversant with all the circumstances and in a 
proper position to give professional evidence as to the facts.— 
Eps. ELEC. REv. | 


Explosion at Krupp’s Power Station.—Press dispatches 
from Holland state that an explosion which occurred at the 
electric power station at Krupp’s, at Essen, seriously damaged the 
building, also that the works were set on fire. 

t 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posled as to their movements, ~ 


Central Station and Tramway Officials ——At a meeting 
of the Birmingham Electric Supply Committee on December 19th, 
Mr. ERNEST JOHN JENNINGS, the secretary of the St. Marylebone 
electric supply undertaking, was selected to be recommended to the 
City Council at their meeting on January 8th for appointment as 
secretary of the electric supply department, in succession to Mr. 
Howard Foulds, who leaves at the end of the year to take up his 
new position in London. There were 266 applicants for ¢he post, 
and three candidates were interviewed by the Committee. Mr. 
Jennings, who is 46 years of age, has held his present position, at 
Marylebone for 13 years. Previously he was in the employ of the 
St. Pancras electricity undertaking. At the same mectiny the Lord 
Mayor presented to Mr. FouLpDs a copy of the following reso- 
lution, engrossed on vellum, and signed by the Lord Mayor and 
the chairman of the Committee :— l 

Resolved unanimously, that the Electric Supply Committee of Birmingham 
receive with great regret the resignation of Mr. Howard Foulds as secretary of 
the electric supply department, and desire to place on record their high appre- 
ciation of the energy, ability, and tact with which he has successfully per- 
formed the duties of thut office since his appointment, which has covered a 
period of over seven years. ‘This period has witnessed an exceptional develop- 
ment in the operations of the electric supply undertaking, first, owing to the 
extension of the city and the absorption of the Aston Manor and Handsworth 
electric supply undertakings, as well as carrying the operations of the depart- 
ment into a large portion of the areas of Yardley and King’s Norton; and, 
secondly, owing to the exceptional demand for electrical energy which has 
arisen during the progress of the present war. The work that has fallen upon 
the shoulders of Mr. Foulds has been heavy and responsible, and the Com- 
mittee are pleased to recognise that he has fulfilled the demands made upon 
him to their complete satisfaction; they consider that the department has 
gained in efficiency by his efforts, and he will leave behind him a record of 
work which will be remembered and appreciated by the Committee and his 
colleagues, and they assure him that he enters‘upon his new appointment with 
their best wishes for his future prosperity. 

Ilford U.D.C. has confirmed the engagement of Mr. W. GREEN- 
Woop as temporary third engineer in charge, at £150 per annum 
and war bonus. 

The Heston and Isleworth E.C. recommends that the salary of 
Mr E. W. JAMES. power station engineer, be increased to £250) 
per annum, rising by annual increments of £25 to £300; and that 
Mr. T. W. GANDER, mains foreman, be granted an increment of 
£12 10s. per annum, with subsequent increases of £12 per annum 
to a maximum of £200. 

Mr. RUDOLPH THOMSON, shift engineer at the power station of 
the Lancashire Electric Power Co., has been appointed charge shift 
engineer at the L.C.C. yenerating station at Greenwich, at £250 
per annum, rising to £300 per annum. 

Barnes U.D.C. has increased the salary of the assistant electrical 
engineer to £300 a year, plus a war bonus of 74 per cent. per 
annum 

Mr. J. RENSHAW, of the Bury Corporation electricity works, has 
been appointed chief assistant at the Fleetwood electricity works. 

It is announcel in the Financial News that Me. F. DUDLEY 
Docker, C.B., of the Metropolitan Carriage, Wagon, and Finance 
Co. Board. has joined the directorate of the British Westinghouse Elec- 
tric and Manufacturing Co.. following the financial interest taken by 
the Metropolitan Co. in the British Westiughouse Co., whose 
American-held shares the first-named company lately acquired. © 

Mr. J. W. DARLING has resigned his position with Messrs. Jonas 
Brook & Bros., Meltham Mills, and has joined the staff of Messrs.. 
John Baker & Co. (Rotherham), Ltd., at Kilnhurst Ste 1| Werks. as 
electrical engineer — : 
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General.—The Times announces the engagement of 
LIEUT.-COLONEL ARTHUR Fawcus, M.C., second son of the late 
Mr. James Fawcus, to Miss Alexandra James, of West Dean, 
Chichester. 

Mr. C. J. HUNT, chief engineer to Messrs. Bruce Peebles & Co., 
Ltd., was married on 22nd inst. to Miss Marion V. Lambert, of 


Edinburgh. Mr. Hunt was presented with a case of cutlery by the 
Officials and staff. 


` Roll of Honour.—RitrLEman H. ALLEN, 11th K.R.R., 
served his apprenticeship in the composing department of the 
ELECTRICAL REVIEW, in which he was employed continuously for 
a’ oli years. He fell in action on September 20th. 1917, awed 29 
yours. Hewas an ardent supporter of the (B.P.) Boy Scout movement, 
hing manly in trinenta in foundirg the 4 st Sovt:1 London 
( lacow’s Own) Tioop. ani their orst Scoutmaster. He was of a 
euet and unassuming disposition, and his loss is much regretted 
by all who knew him. Jn a letter to his relatives an officer of his 
uuit comments on his bravery anion his popularity amongst his 
comrades. 

ACTING-CAPTAIN and ADJUTANT V. C. RUSSELL (Suffolk Regi- 
ment). younger son of Mr. Stuart A. Russell, works manager of 
the India-Rubber Co.. Silvertown, has been awarded the Military 
Cross. Early this year, Captain Russell (then Second Lieut.) was 
wounded for the second time. He had then been twice mentioned 
in dispatches. PRIVATE A. E. HAFFENDEN (Lancashire Regiment), 
formerly in the general office of the same company, was killed in 
action on October 22nd. PRIVATE E. T. S. Morris (London 
Regiment). of the same department, has been gassed. 

Lieut. W. H. GOULDSTONE, R.F.C., who has been mentioned in 
dispatches by Sir Douglas Haig, was up to his enlistment in the 
Navy, early in 1915, on the staff of the electrical engineer at West 
Ham. He served in the Dardanelles, and in August, 1916, was 
transferred to the R.F.C. He was recently wounded, and is in 
hospital at Eaton Square, W. 

SAPPER DONALD Tee, R.E., who was on the staff of the 
Chichester electric light works, has been killed whilst engaged 
under heavy fire repairing a communication wire. ' 

CORPORAL H. P. ARNOLD, R.E., who was in the turbine works 
of the B.T.H. Co. at Rugby, has fallen in action. 

PRIVATE FRANK CoRNANL, King’s Liverpool Regiment. who has 
heen wounded in action, was employed at Blackpool electricity 
works, 

FLIGHT Serer. T. Hako_D Ames, R.F.C., has been gazetted 
Second Lieutenant. Enlisting early in 1915, he has seen active 
service in most of the air raids on the South-East Coast as gunner 
observer. being wounded during one. He was apprenticed to Mr. 
Thomas Barton, electrical engineer, Blackburn. 


o 
CITY NOTES. 
Mr. V. W. Yorke, m addressing the 
Vera Cruz ‘annual mecting, referred to the difficul- 


- Electric Light, ties that had arisen 


in preparing the 


Power, and accounts. The two years which they 
Traction Co., covered had been the most difficult in the 
Ltd. company’s history. The net results showed 


a loss of only £702. During the entire 
period the exchange value of the Mexican paper currency 
continued to depreciate, but negotiations with the. State 
authorities for increasing the tarifs and the tramway fares 
compensated to some extent for exchange losses. During the 
year 1916 the net earnings were some $12500 higher than 
in 1915. It had not beer® possible to make any provision for 
depreciation of plant and machinery except for the operation 
of the first mortgage debenture sinking fund. There was a 
substantial figure to the credit of depreciation and general 
reserve account which had not been drawn on in any wav. 
The company continued to receive its power from the hydro- 
electrice plant of the Puebla Tramway, Light & Power Co., 
and except for intervals of short duration, when that com- 
pany’s transmission line had been out of service on account 
of the activity of rebels in the district, the supply had been 
continuous. In 1915 out of 64 nollions Kw.-hours consumed 
only 354,000 were generated by their own plant, and in 1916 
out cf practically the saime consumption their own plant 
generated 415,000. The steam turbine: plant, which was in- 
stalled temporarily pending the eompletion of the Puebla 
Co.'s transmission line, had been disposed of on satisfactory 
termis. The company’s property had been maintained in good 
condition, and many improvements had been made in the 
tramway tracks. New car barns, offices. and shops were in 
the course of construction, and many new ornamental posts 
for street lighting had been installed. Although the condi- 
tions of the country were by no means settled, the outlook 
for the current vear was extremely satisfactory. All sections 
of the company’s business showed improved results as com- 
pared with any vear prior to the revolutionary disturbances. 
For the month of September this ve»r. as compared with 
Septonmer, 1913, the total KW.-hours delivered had increased 
29 per cent. The number of consumers of light bad increased 


110 per cent.. and there was an Increase In H.P. (in motora) ` 


connected of 52 per cent. In the tramways section the 


number of passengers carried had increased 70 per cent. to 
upwards of half a million passengers per month. The tota! | 
gross revenue in Mexico showed an increase of 94 per cent., 
and although expenses were necessarily higher on account 
of increased wages, additional taxation, &c., the net earnings 
showed a satisfactory increase of 65 per cent. He was net 
without hope that when the accounts for this year were com- 
pleted it might be possible to recommend a resumption of 
dividends on the ordinary shares. There were now very few | 
enterprises in Mexico which had not been compelled, through 
no fault of their own, to defaults on their obligations durin: | 
recent years, while this company had not only met the ip 
toetad sinking fund on its debentures out of profits ass 
had fallen due, but might now, unless the unexpected hap 
pened, return to a dividend-paying basis. 

A reorganisation scheme is under dis 
cussion. A circular has been distributed | 
among the shareholders by the manisin; 
director (Mr. D. B. Morison), in whieh 
he replies to what he deseribes as "un | 

fair and misleading ’’ statements made in another circular 
which had been issued by a stockbroker and a shipowner of | 
West Hartlepool. In the course of his statement Mr. Mon 
son refers to the Contraflo patents as follows :—* The Con- | 
traflo patents were offered in the first instance to the can. 
pany, but in view of the great speculative cost of developing | 
world patents and the special expert staff involved, the Board 
decided not to exercise their option, but to retain their pre- | 
ferential manufacturing rights. The inventions weve then 
developed by Mr. Morison and a few friends, zad subse- 
quently the Contraflo Co. was formed. Upwards of £50.) | 
have been spent to date in proving the inventions and deve- 
loping the business, no part of which has been contributed | 
by Richardsons, Westgarth & Co. The business is now of such | 
importanee that an agreement for the Joint manufacture uo: | 
certain Contratlo apparatus has just been entered into bw- 
tween Vickers and Richardsons, Westgarth & Co. which. | 
asserts Mr. Morison, is calculated to largely benefit both com- 
panies.” i | 
| 


Richardsons, 
Westgarth 
and Co., Ltd. 


According to the Financial Times, the reconstruct 
scheme was rejected at a meeting of preference and ordman 
shareholders on Friday last, and a committee of shareholders 


is to confer with the directors with a view to formulatne | 


scheme that would be generally acceptable. | 

The scheme proposed the reduction of the capital to £717%: 
by reducing the value of the preference shares to lfs., au | 
that of the ordinary to 7s. 

At the annual meeting, held on Dever: 
ber 20th, Major LEONARD DARWIN, wh 
presided, said that the net profits, after 
providing for doubtful debts and war ar 
tingencies reserve, amounted to £162.19 


India: Rubber, 
Gutta-Percha 
and Télegraph 
Works Co., 
Ltd. which had enabled them to restore anethe: 
£50,000 to the reserve fund, which ne 
stood at £450,000, the figure at which it stocd before t- 
first withdrawal in 191]. It was satisfactory to have er- 
tirely retrieved the losses made in 1911 and 1914. Regardin. 


the £20,000 for an officers’ and employes’ staff fund, ti 


question of instituting such a fund had been under the r- 
sideration of the beard for some time, and it had also b 
in the minds of some of the shareholders. There was to 
doubt that after the war the necessity and usefulness ef sri 
a fund would become even mere apparent and pressing. m 
doubtless there would be many cases arising as the result 
the war which they were sure the shareholders would w! 
thein to treat as. generously as possible. To act thus wer’ 
be impossible unless such a fund were now establish- 
Hitherto the company had done nothing to provide such : 
fund for its employés, and considering the time the firm b« 
been in existence, and the position which it held, they c"- 
sidered it most desirable that this omission should be rectite' 
now that the opportunity had arisen. It was true that ts 
of the past directors, Mr. Robert Gray and Mr. J. } 


Buchanan, had endowed a staff fund, which now amounte’ 
to over £9,000, but such a sum did not ge far in the care + 
a firm which emploved over 4,000 hands. Of course. il. 


existence of this proposed fund would not constitute a ch! 
for every emplové, as such, to the proceeds of the fund. it 
directors. or the trustees whom they appointed to adimm:! 
the funds, had entire discretion in its administration, fer ~ 
would only be possible for a body thus constituted to obi" 
all the information necessary to ensure a wise distribut ' 
of benefits. The record of the year had been one of peut. 
Government orders, and an equally plentiful supply at 
stacles in the way of getting material and labour to exede 
them. The terrible explosion at Silvertown at the bemm- 
of the vear fortunately did little personal injury to Pe 
hands bevond a slight amount of damage from broken ahis 
&c., causing some interruption to work. They had made 
claim against the Government in respect to this damaze. ai 
they hoped that it would shortly be liquidated. They h" 
last vear of the loss of their remaining cable-ship, the Po’ 
He stated then that the question of replacing her was end- 
ing the attention of the board. To build a ship at the f° 
sent time, when there were so many claims on the van ` 
tonnage. was, of course, out of the question. Ther w 
no doubt. be able to purchase a ship of a kind not Lnkeiy | 
be of much service for general freights, but which we: 
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adequately fulfil their present requirements. Unfortunately, 
however, if they did so they would be left with a very costly 
ship on their hands for their future work in peace time. The 
foreign branches on the whole had done well, and Persan 
had made a good profit, in spite of the many difficulties in 
regard to labour and material, which were specially acute in 
France. All the company’s available cash had been invested 
in War Loan and War Bonds, both of which were accepted 
in payment of Excess Profits Duty. They had lately been 
in correspondence with the Inland Revenue with regard to 
this duty on the profits on the vear ended September 30th, 
1916, and had accepted their assessment. As long as the war 
lasted they hoped to have plenty of Government work, but 
when Peace was declared an anxious period would be in store 
for all those firms who had lost much of their usual trade 
through the making of munitions. They had set aside a 
certuin amount for those troublous days, but if, as might well 
happen, it should prove insufficient, they must hope that the 
Government would corite to the assistance of themselves and 
other firms who had been put to disadvantage by the per- 
formance of national work. The extra profits from war work 
would assuredly have been sufficient to see them through all 
their future difficulties if they were not nearly all to be taken 
from them. He could not finish without again calling the 
attention of the shareholders to the excellent work done 
under most trying circumstances by their much depleted 
staff. They had done their utmost to meet the increased 
demand on their energy, and they had done,this largely out 
of a spirit of patriotism. 
Mr C. JERMYN Forp presided, on De- 
Edison Swan cember 19th, at the annual meeting. He 
Electric Co., said that the new capital, consisting of 
` Ltd. - £100,000 preference shares, was issued in 
June last, shortly before the date of the 
balance sheet. Loans now stood at £44,000, against £27,000 
at the date of the previous balance sheet. The reserve ac- 
count now stood at £40,000, against £15,000 in the previous 
balance sheet. bringing it almost up to the same figure at 
which it stood four years ago, when the whole of the fund 
was applied in reduction of various assets then standing on 
the credit side of the balance sheet. ‘They had expended 
£3,402 on new buildings, mainly in respect of additions to 
the lamp works, making them more efficient and capable of 
a considerably increased output, and they would possibly 
have to make a further considerable outlay on this part of 
the works. The item of “plant and machinery ” had also 
increased by £7,500 for the same reason. Stocks had risen 
to the extent of £315,000, which was mainly due to the en- 
hanced cost of raw tnaterials, coupled with the increased price 
of labour upon that portion of this item which consisted of 
work in progress. Sundry debtors stood at £123,000, an in- 
crease of nearly £20,000, a large percentage of the total sum 
owing to them being in respect of Government contracts. 
With regard to the profit and loss account, at the first 
glance the results of the trading for the year might seem 
to be unsatisfactory, but during the past year the company 
had carried on its operations under probably the most dis- 
advantageous circumstances which it could possibly have to 
face. It had been pointed out at every annual meeting at 
which he had presided, that the need of additional working 
capital was very seriously prejudicing the company’s position, 
rendering it unable to take full advantage of any increased 
trading which it might obtain, and for the last few years 
the position had become steadily worse in this respect. Dur- 
ing the year under review it arrived at its climax, therefore 
the earnings disclosed conld not be a surprise to them. Thst 
portion of the new money brought in by the preference share 
issue, Of which up to the date of the balance sheet they had 
received about £60,000, was not at their disposal until prac- 
tically a few days before the close of the financial year, as 
the allotment of the shares did not take place until June Ist. 
and the balance sheet carried them to the 30th of that month. 
Under these circumstances, of course, they received no prac- 
tical benefit from this money in the period; the only way it 
really benefited them was that they were able to clear off 
a very large amount of their outstanding indọbtedness for 
goods supplied, &c., otherwise the item of sundry creditors 
would stand at a very much higher figure. This shortness 
of working capital had also affected them in two other ways; 
first, they had been unable to take ful] advantage of dis 
counts on goods purchased, which they might otherwise have 
done had they been able to pay promptly for them, and he 
estimated that the losses under this head amounted to some- 
where about £8,000; and secondly, they had not been able, 
for the same reason, to purchase these goods as advan- 
tageously as they might have done had they had the ready 
money to do so. ‘Then the profits which would, under 
normal conditions. have been earned at the branches abroad. 
had been seriously affected by reason of the fact that it had 
been impossible to obtain shipping freights in order to keep 
these branches fully supplied with stock, and, whilst the 
current expenses abroad had increased, as everything had 
increased (a world-wide complaint), they had not been able 
to sell a correspondingly increased amount of goods. and. un- 
fortunatelv, he did not think that this condition of affairs 
could possibly be remedied so long as the present difficulty of 
shipping goods continued. He told them last year that they had 
inereased their operations in the Colonies, and that they were 
building up a good business there, but since then the ques 


tion of shipping freights had become far more difficult than 
one could have foreseen The profit derived from the manu- 
facture of electric lamps had also sullered, partly from the 
rise in the cost of labour and materials, and partly from this 
fact that a very large number of their old and skilled hands 
had left the works to take up the manufacture of munitions, 
and they had been forced to fill their positions with unskilled 
hands, whom they had had to train. ‘This difficulty had fov 
the moment been practically overcome, and the sale of lamps 
for the past six months had largely increased. The price of 
the lamp was only raised in May last, a month or two befo: 
the accounts closed, whereas during the whole period th: 
costs of manufacture had increased by about 33 per cent., 
for the reasons before stated. Generally speaking, they had 
been manufacturing all classes of their products under very 
difhcult conditions. They quoted prices based upon current 
rates of labour and raw materials, adding such a percentage 
as they were able to against the contingency of higher prices 
for labour and raw materials which might come into force 
before the contract was completed, but the constant demands: 
of labour for increased wages and the incessant rise in the 
price of raw materials made it practically impossible to pra- 
vide for all these contingencies when contracts were entered 
into, and the profits had suffered accordingly. In spite of 
the additional capital brought into the business by the pre- 
ference issue, the cash position was far from being comfort- 
able. Owing to war conditions and the heavy rise in all raw 
materials, a large amount of capital was required to run a 
business of this character, and, as their turnover had rmate- 
rially increased in recent months, they had to conserve their 
cash resources in every direction. The question of a small 
dividend payment on the ordinary shares was the subject of 
a good deal of discussion, and the board naturally were 
anxious to recommend one directly they could see their wav 
to do so. Some might consider that, instead of carrying 
forward £13,266, they should apply a portion of this in the 
payment of a small dividend upon the *“ A ” shares, but they 
must bear in mind that they still owed the bankers about 
£35,000, and it was incumbent upon them to reduce this as 
far as possible. Then they had over £7,000 to pay away 
shortly for munitions levy. On January Ist there was the 
interest upon the first debenture stock to be met, which 
amounted to about £7,700, and on February Ist there was 
the dividend upon the new preference shares, absorbing be- 
tween £2,000 and £3,000. A dividend of only 2 per cent. 
upon the *“ A” shares would absorb £7,600, and therefore, 
under these circumstances, they had to go very closel¥ into 
the cash position. They had suffered heavily during the last 
few years from the shortage pf cash working capital, and 
now that they were getting into a better position it behoved 
them to be very careful that they did not run short again. 
For all these reasons they felt that, as regarded an iinmediate 
dividend, they must go a little slow, and they did not there- 
fore see their way to recommend it at the present juncture. 
He trusted they would not consider that his was too gloomy ' 
a view of the position, but they must realise that all these 
facts, coupled with the great shortage of working capital 
which they had to face, made it impracticable for them to 
show better results. However, the new money had un- 
doubtedly improved the position and earning capacity, and, 
with the very considerable increase in the output of lamps 
which they had now achieved, should make it possible for 
them, in the absence of unforeseen circumstances, to make 
a better showing for the current year. Practically the whole 
of the engineering side of the works had been, and was 
still, occupied with Government work. They had experi- 
enced a loss of profit of approximately £2,500 in consequence 
of having received no dividend in the past year on the hołd- 
ing of deferred shares in Altrincham Electric Supply. This 


-congern suffered during the past year from the operations of 


the Daylight Saving Bill, and from general economies in use 
of current for domestic lighting purposes, and the high price 
of coal. He was glad to say, however, that this had now 
been to a great extent counter-balanced by some important 
contracts entered into for the supply of current for power 
purposes, and he was looking forward to far more satisfac- 
tory results for the current year. In regard to the question 
of the splitting of the existing £5 shares, which was fully 
set out in the scheme placed before them relating to the 
creation of the preference shares, an extraordinary general 
meeting would be held immediately following the meeting 
to sanction the cancellation of the remaining liability of £2 
upon some of the partly-paid £5 shares, and should they pass 
the resolutions an application would be made to the Court 
at the earliest possible moment to obtain an order to con- 
firm the reduction of capital, and at the same time the shares 
would be split into the denomination of £1 each. 

Mr. E. B. Euuice CLARK, in seconding the motion, said 
that with regard to the Munitions Levy of £7,295, the board 
considered it was not too strong a term to say it was an 
almost unjustifiable levy. The levy was based on pre-war 
nrofits. and as thev knew, unfortunately for the company. 
for a few years before the war they were in Jow water, and 
made verv small profits, and in one vear they actually made 
a loss. The company voluntarily placed its resources at the 
service of the Government. which must interfere to some 
extent with its ordinary business. and thev considered the 
levy was an exaction. They had to remember they were 
engaged in an industry which was of great service to the 
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country; whereas companies selling fripperies were making 
large profits, and were not called on to pay so much in view 
of the profits they were making before the war. 

An extraordinary meeting followed, and the resolution 
dealing with the rearrangement of capital was carried. 


Spanish & General Wireless Trust.—According to the 
Morning Post, Mr. Godfrey Isaacs presided at the annual 
general meeting held last week. He said that the Spanish 
business, in which thev were very largely interested, was 
developing very satisfactorily, and a very substantial increase 
would be made to their producing powers in the early future. 
There was every reason to contemplate that the next twelve 
months would produce a very satisfactory balance sheet. In 
that case, there was reason to bebeve that it inight be thought 
wise In Spain to declare a dividend. If this were done their 
Company—the Spanish and General—inuat benefit very sub- 
stantially. The possibilities of business during the past year 
had been practically mil in consequence of the conditions 
which had prevailed. They did, however, continue some 
negotiations in Russia, where they considered a very sub- 
stantial business would be done after the war, but in conse- 
quence of recent events the tigures which related fo their 
interest in this business stood in the balance sheet as ‘‘ debtors 
and debit balances.” That particular business had not been 
formally completed, and he dare not, at the present moment, 
express any opinion as to when it would be completed, or as 
to what would happen in Russia. 


Costa Rica Electric Light & Traction Co., Ltd.—For the 
year ended June 20th, 1917, the net earnings in Costa Rica, 
after charging all expenses incurred, amount to £14,381, a 
decrease of £4,830 on the year. The net deficit is £3,527. 
This unfavourable result is chiefly due to the serious depre- 


ciation of the Costa Rica currency, the ‘‘ Colon ” only repre- 


senting at present half its nominal gold value. 


As all supplics have to be paid for in gold, the rise in the rate of exchange 
has automatically increased the expenses. The greatly enhanced cost of all 
Stores, caused by the war, has also contributed to the decreased profits of the 
undertaking. In spite of the general depression in Costa Rica resulting from 
the stoppage of exports and dislocation of trade, the volume of the com- 
pany's business has been maintained to an unexpected degree, and, but for 
the rate of exchange, would, even in the past vear, have vielded a surplus 
after providing for all expenses. The power plant at El Brazil has worked 
well throughout the year. During the vear the gold premium has averaged 
200 per cent, as against 140 per cent. for the previous year. 


Blackpool, St. -Anne's & Lytham Tramways Co., Ltd.— 
The annual meeting was held at Blackpool last week, Mr. Geo. 
Nicolson presiding. The directors reported that necessary re- 
pairs would be carried out when labour and materials were 
available, and provision had been made on this account. The 
traftic receipts were £59,028, less £16,066 paid to the Black- 
pool Corporation, making the net amount, £42.062, and other 
receipts brought the total to £44,421. After the payment of 
expenses, there was a credit balance of £11,257. The direc- 
tors recommend a distribution of the full year’s interest of 
5 per cent. on the debenture stock. The renewals account 
amounts to £10,727. ln congratulating the shareholders upon 
the successful year’s working, the chairman mentioned that 
practically all their available staff had joined the Army, and 
the cars were now entirely conducted by women. 

Mr. C. H. Moore seconded the motion, which was carried. 

Subsequently a resolution was passed authorising the direc- 
tors to establish an ofticers’ and employés’ staff fund. 


W. & T. Avery, Ltd.—Interim dividend on the ordinary 
shares of 5 per cent., less tax. 


Marconi International Marine Communication Co., Ltd. 
—Interim dividend of 5 per cent., equal to ls. per share, less 
Incorne-tax. 


STOCKS AND SHARES. 


FRIDAY EVENING. 


Tre Stock Exchange broke up for its Christinas holidays with 
considerable strength in all the markets. A buying movement 
started in Consols, spread to Home Railway Stocks, and made 
its influence felt in practically every department of the House. 
No particular reason developed for this change, but this did 
not make it in the least welcome, and the disappointing 
feature was the difficulty to get stock with which to supply 
the suddenly persistent buyers. . ` 

The Hema Railway market bas assumed a much brighter 
complexion as a consequence of quite a smail demand for the 
leading issues. Apparently, a few investors have noticed that 
Home Railways return tempting yields at the present time, 
tempting enough, that is to say, to discount some of the 
labour possibilities which may materialise after the war. Im- 
provement bad not spread to the Undergrounds up to the 
time of the House dispersing for the Christmas holidays, but 
that it will do so early in the New Year is tolerably certain, 
provided strength is maintained amongst the steam stocks. -- 

Tome. electricity shares show no changes at all throughout 
the Ust, but there has been gome inquiry far the manufac 
turing companies. and the only dulness in the group is shown 


by British Aluminium ordipary, which went back to 32s., at 
which price a return on the money comes to just over 64 per 
cent. The Iron and Steel divisions have started to rally, and 
an appreciable recovery set in amongst rubber shares, agsisted 
by a rise in the price of the material to half-a-crown per lb. 

Mexican Light & Power common shares have been marked 
down to 5 points at 174, and the severe slump in other Mexi- 
can issues, to which we made detailed reference last week, 
has not been counteracted by any recovery, notwithstanding 
the fact that Mexican stocks and shares as a whole are a 
slightly better market, or, as it might be more correct to say, 
a slizhtly Jess weak one. British Columbia 44 per cent. 
Debenture has fallen 2 points, and Brazil Tractions weakened 
to 454. The Anglo-Acgentine Tramways stocks are dull on 
the announcément that the directors have decided to postpone 
the payment of a dividend on the First Preference, and the 
price of these shares has again fallen an eighth to 2%. . 

Globe Ordinary are better in the telegraph department, 
where other stocks maintain their priees well, although Great 
Northerns lost the £1 which they put on last week, the price 
reacting to 36. Marconis have come into demand again. due 
principally to the declaration of an interim dividend of 5 per 
cent. on Marconi Marines. This had the effect of strengthen- 
ing the price of the last named to 52s., while Americans rose 
to 248., and Canadians tolls. The telephone market through- 
out is firm. 

Having regard to the shortage of time and paper, the 
brevity of the market report may possibly be excused this 
week. Which same brevity makes no difference to the cor- 
diality of the wish. to those who have the patience to read 
these notes, that they may enjoy a Peaceful and Prosperous 
New Year. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Homs Buxcreicrry OompPaxres, 


Dividend Price 
ee, Dec. 21, Rise or fall Yield 
1916, 1916, 1917, this week, pc. 


Brompton Ordina: ee .. 10 9 64 — £818 6 
Charing Cross Ordinary ae 6 5 4 ~ 6 5 0 
do. do. do. 43 Pret.. eà 4} sas 618 4 
Chelsea ee ee ee ee 4 8 an. 6 9 1 
City of London .. so -- 8 8 1 — 608 
do. do. 68 per cent. Pref. 6 6 I = 618 6 
County of London ie oo 9 q 11 — 678 
do.\  6percent. Pref. 6 6 10h — 518 8 
Kensington Ordinary .. æ. 9 6 5§ — 611 9 
London Electrio .. ae sá 8 Nil i == Nil 
do. do. 6 percent. Pref, 6 4 4 — 6 6 8 
Metropolitan o a6 s 8 8 =a 412 4 
O. 44 percent. Pref. 4) 4% 82 — 618 4 
St. James’ and Pall Mall T 8 8 q — Sle 6 
South London ve oe ee 8 5 8 —_ 6 18 4 
South Metropolitan Pref, a 9 7 91/8 =. 610 6 
Westminster Ordinary .. oo 9 q €g — 698 


Anglo-Am. Tel. Pref, ee ee 6 6 96» cn, 6 5 6 
do. . ee ee 88/6 13 953 — 6 8 4 
Chile Telephone ee ee ee 8 8 T% — U 4 
Cuba Bub. Ord, ce ee eo 6 7 9} — "T11 4 
Eastern Extension ee ee 8 8 15 — be) 6 8 
Eastern Tel. Ord. ee ee 8 8 e be | & 4 
Globe Tel. and T. Ord. .. o FT q É +3 $ 110 
Great Northern Tel, ee oe 2 94 86 — 1 6 ll 6 
Indo-European .. ee - WW 18 524 — 6 30 
Marconi oe ee ee ee 16 15 8's —_— 4 17 10 
Oriental Telephone Ord, .. 10 20 8 — 8 6 8 
United R. Plate Tel, ee ee 8 8 +> —— bd +) 19 6 
West India and Pan, . 0o ee 6a. 64. 1 — 3 9 6 
Western Telegraph .Ă. oe q 8 153 — 6 
Homs Rans, 
Central London, Ord. Assented 4 4 604 — 6 13 
Metropolitan sn as ae ai 1 91 — sn D 
do. District .. . NE Ni 16 == Nil 
Underground Electrio Ordinary Nil Nil 1g — Nü 
do, do. “A” .. Nil Nil bj- — Nil 
dc. do. Income 6 64 81 — 418 9 
Forsien Trams, &o, 
Dividend 
ee, 
1915. 1916 
Adelaide Sup. 6 per cent. Pref, 6 =- 6 6 1 
Anglo-Arg. Trams, First Pref, bè 2 — $ - 
do. 2nd Pret. ee =s 9 —_— —_ 
do. 6 Deb, ee 5 6 — q 10 8 
Brasil Tractions ee x ' ee 4 a 45 ango — 
Bombay Electric Pref. .. æ. 86 6 9 — 649 
British Colambia Elec, Rly. Pice. 6 6 Pe — 11 15 4 
do, do, Preferred ND Nil 80 — Ni 
do, do. Deferred Ni) Nil 28 — Wi 
do. do. Deb. 4 66 —2 1 ll 9 
Mexico Trams 6 per cent. Bonds Nil N 82. — Nu 
do. 6 per cent. Bonds Nil Nil 8 — 
Merican Light Common AN Nil Nil 17 —65 
do, 2 Pref, eo * ee Nil Nil 29 \ =s = 
Mancraorvnine Companiss 
Babcock & Wilcox oe oo 15 16 _ 414 3 
British Aluminium Ord, ee 7 10 if — gs 65a 
British Insulated Ord... .. 17 —` 618 4 
British Westinghouse Pref. .. 7 K) 213 -o Sil ¢ 
Callenders ee ee ee ee 20 lds — r 18 6 
do. 5 Pref, ee ee 6 6 4 — 6 t a 
Castner-Kellner .. oe - 2 20 Pi3xd — 517 8 
Edison Swan, fully paid e. = — 2$ — Nil 
do, do. 4 percent. Deb, 4 4 154 ae 6 6 0 
BRleotric Construction .. ‘ Y % 1 — 618 4 
Qen. Elec. Pref. ee eo ce io) — 5146 8B 
O. @ co ee ee 10 10 1 — 5 i 3 
Henley... ce oo æ. $% 2 164 — 7H 6 
do. 43 Pref. .. ee oo 4} 4 -= 519 2 
India-Rubber ee oe ee 10 10 14} — s 7 
TelegrapbiOon, e . »w. 2 320 `a} ~— Ss 15 Y 


* Dividends paid free ofjlncome-tax. 


i 
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ELECTRICAL COOKING AS APPLIED: TO 
LARGE KITCHENS. 


By W. A. GILLOTT, A.M.I.E.E. 


before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


(Concluded from page 600.) 


The following schedules contain particulars of some of the 
installations equipped in Newcastle, and give sufficient evi- 
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5.—PLan oF ELECTRICAL APPARATUS IN MAIN KITCHEN AT 
INSTALLATION “A.” 


Fia. 


dence that satisfactory results are being achieved on this 
clas of work. 

Every establishment has its own special conditions, and 
each has to be dealt with accordingly; for instance, at in- 


stallation * A,” the menu is of a very varied nature, but 


at installations “B” and “C” the menu is only slightly 
varied to suit the different classes of persons catered for. If 
we take the case of a workhouse or an asylum, where large 
quantities of one class of food are required, larger pieces of 
apparatus would be installed, and owing to the less variety in 
the menu, a smaller number of pieces of apparatus would be 
supplied. 


INSTALLATION ‘' A" (SEE Fias. 1, 2, 5, AND 7 TO 9): CONNECTED 
SEPTEMBER, 1916. CLASS—RESTAURANT. 


Main Kitchen. : 


Baker's Oven: One piece; two decks, heated by crown and sole elements, 
split into 12 sections, 3-heat control on each section. 15 kw. 
Double Oven Range: Two ovens under one hot-plate, Sheat control. Hob- 


plate fitted with two 10-in. and two 8-in. boiling rings, each with 3-heat ` 


control. 17.5 kw. 
Double Oven Range: Ditto. 17.5 xw. 
Hot Cupboards : Two, with 3-heat control. 12 kwh 
Fish Range: Six oval fryers, 3 kw., with S-heat regulation, 18 kw. 
Continental Type Steamers: One range of four pans, 3 Kw. each, with 
Sheat regulation. 12 kw. 
Grills and Toasters: Two combination grills and toasters fitted in tiers, 
each 4 kw. 16 kw. : 


Egg Poacher: One poacher with six insets to take 12 eggs, 2.2 rw., S-heat 


regulation. 2.2 kw. 
Egy Poacher: Ditto, for six eggs, 1.5 kw. 1.5 Kw. 


Café Servery. 


Hot Cupboard: One loaded to 3 Kw. with 3-heat regulation. 
with four B-in. hot-plates, cach 1.1 kw.. with 3-heat regulation. 

Grill and Toaster: One, as in main kitchen. 8 xw. 

Water Urns: Two 10-gallon urns, each 6 kw. with 7-heat regulation, fed 
with water at 150 deg. 12 Kw. í 

Café-au-lait: One 3-jar suite, each jar of five pints capacity, 3 Kw. with 
heat regulation. 3 kw. 

Egg Poachers: As in main kitchen. 3.7 kw. 


= 


Top fitted 
7.4 KW. 


Smoke-room Servery. 


Hot Cupboard: One fitted with two Contin-ntal type steamers (as in main 
kitchen), two 8-in. hot-plates qnd warmed top. Cupboard loaded to 3 Kw.: 
top to 1.5 kw.; steamers ta 2 kw. each, and hot-plates to 1.1 kw. each, all 
with S-heat regulation. 10.7 kw. 
` Hot Cupboard: One fitted with three carving wells and overhead gear, and 
one Bain Marie. Cupboard loaded to 3 kw., carving wells 2 xw., and Bain 
Marie 1.5 rw., all with 3-heat regulation. 6.5 Kw. 

Grill and Toaster: Two, as in main kitchen. 16 xw. 
- Water Urn: Two, as in café servery. 12 kw. 
Café-au-lait: One as in café servery. 3 kw. 
Warming Cabinet: One in two tiers, arranged with top heat for keeping 
savourics hot. Each unit loaded to 1.5 kw., heat regulation. 3 Kw. 
-Fish Fryers: Two, similar to main kitchen, loaded to 2 xw. with 3-heat 


regulation. 4 Kw. 7 
tee Poachers: Poachers for 12 and six eggs. 3.7 kw 


Dining-room Servery. 


Hot Cupboard: One as in smoke room. 10.7 kw. 

Hot Cupboard: One with carving wells, as in smoke room. 6.5 kw. 

Toaster: One fitted with hot cupboard oven; heat unit split in half and 
afttanged for 2-heat regulation. 4 Kw. 


Water Urns: Two as in smoke room. 12 kw. 
Café-au-lait : Ditto.’ 3 xw. 

Egg Poachers: Poachers for 12 and six eggs. 3.7 xw. 
Warming Cabinet: One as in smoke room. 3 xw. 


Total loading of whole equipment, 247.6 kw. 


INSTALLATION “B”: CoNNECTED AvGustT, 1915. 
CLASS—STAFF FEEDING. 


Kitchen. 


Roasting Oven: One cabinet-type, loaded to 15 kw. with two sets ad 
elements on each side end back, with 6-heat regulation. 15 kw. 

Oven Range: One treble oven range with two ovens loaded to 5 Kw. 
with 3-heat regulation, and one pastry oven of 2-deck type, loaded to, 4 cw. 
Range fitted with two 12-in., tyo 18-in., two &in., and one 6-in. hot-plates, 
all with 3-heat regulation. 24.9 kw. 

Vegetable Steamer: One double steaming oven, each oven containing five 
galvanised iron trays, each capable of holding 28 lb. of potatoes (or equiva- 
tent), water-fed automatically by ball-valve cistern. Each oven 5 kw., S-heat 
regulation, 10 kw. 

Water and Coffee Urns: Three 10-gallon water urns, each 5 kw., Dheat 
regulation. One 10-gallon coffee urn. 18 Kw. 

Stocks Pots and Soup Boiler: Four 10-gallon pans, cach 3 Kw.. 3-heat regu- 
lation, 12 Kw. 

Fish Range: Four fish fryers, tyo 3 Kw. each, two 2 Kw, each, Sheat 
regulation. Fixed on planished table: 10 kw. 

Grills: One 2-tier grill, each 5 xw., 2-heat regulation. 10 kw. 

Hot Cupboard: One, with three carving wells. Cupboard 3.5 kw., and top 
3.5 kw., 3-heat regulation. 6 kw. 

P Water Urn: One quick-boiling urn of l-gallon capacity, S-heat regulation. 
2 Kw. 

, ERR Poachers: Two with three insets, each with a capacity of two eggs. 
3 KW. 


Servery 1. 


Hot Cupboard: One fitted with twò carving wells, cupboard 2.5 xw., tap 
1.5 Kw., 3-heat regulation. 4 Kw. 


Servery 2. 
Hot Cupboard: Ditto 4 kw. 
Servery 3. 
Hot Cupboard: One with three carving wells and two sauce pots, cupboard 
3.5 kw.. top 2.5 kw., 3-heat regulation. 6 Kw. 
Servery 4. 


Hot Cupboard: Ditto. 6 xw. 
Total loading of kitchen equipment, 130.9 kw. 
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Fic. 6.—PLAN or CANTEEN Krromen Lay-ouT DESIGNED 
BY THB AUTHOR. a 


The following are installed in the same building, but in ne 
way run in conjunction with the larger kitchen :— 


Double Oven: One double oven range, each oven 3 kw. Over ovens hob- 
plate containing three 8-in. and one 6-in. ,hot-plate, and one grill, all (except 
grill) with 3-heat regulation. 13.2 kw. 

Water Urn: One 4gallon urn, 3 kw., heat regulation. 3 Kw. 

Special Warming Suite: One hot cupboard with one 15-galion urn, ene 
grill, and two 8-in. hot-plates; cupboard 4 Rw., urn 8 kw., grill 4 kw., and 
hot-plates 1.1 Kw. each. All (except grill) with 3-heat lation. 18.3 xw. 

Total loading of large and small kitchen equipments, 165.3 Kw. 


INSTALLATION “C”: CONNECTED Jung, 1914. : 
CLASS—STAFF FEEDING. 


One double oven range, 23 Kw. One 4-gallon_ boilin 
4-gallon water urn, 3 kw. One grill, 4 kw. One hot cup 
carving: table, 4 Kw. 

Total loading of whole outfit, 40.5 xw. 


Once 


n, 3 Kw. 
pan, On. 


cd, 3.5 Kw. 
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INSTALLATION “D”: Connectep Marca, 1915. MAINTENANCE ANALYSIS OF INSTALLATIONS “A,” “B; 
Cuass—StTaFr FEEDING. l “O,” AND “D.” . 
One double oven range, 13.3 kw. One 12-gallon boiling pan, 6 kw. One 
pudding steamer, 2 kw. One grill, 4 kw. One oval fish fryer, 3 kw. One è Elements. e 
-gallon urn, 3 kw. One hot cupboard, 2.5 Kw. a = ó 
Total loading of whole equipment, 32.8 kw. a ae 
s . . Ad . © w o 
The following table shows the details of consumption, cost irei $ Be = EF 
of maintenance, &c., on the installations referred to :— a‘| & 4 f as $3 £ | as 
© + = » D @ 
ee pe Pe S| S| 2] é| se] El be] =| gE 
Š £ Average namber of meals FE: 5 ° e © o mfl EE]| >$ zie 
` per week. sa 
g am ea aaa A 
3 sg Be |z| g Age | ¢ ig “A” wo] 4] 2| 7) —]—};—]—] 17] 4 
> sé | §8 | 2] 8 4013,8] ]|š “By |2 |1618% 6 | 2] 3! 7 | 27 | 2B 
Š E | $| | 3] 3 s82/ 3; 18 "or ow.) — | 22][ 1) 21f/—|—]— {| my 3 
5 A | S A © = z Ogs mo ED -ggs 2 | 28 | 28 | — | = | — | — 17 2 
SAn 10 months 122,052 | 389 | 5,186 | 3,943 9,518 Is. 644. 2176 | A ee Oe ee E 
“B’| 1 year 97,140 204 | 1,480 | 1,280 | 2,944 s. . | 190° Te , f e 
“cr | 1 year 91141 | ait| ‘452 | ‘s28 | 991 | 2s. gba. | 405 | 2 _Average quantity of food cooked and consumed at installe- 
“D” | 1 year | 90,690 | 48 | 371 | 221 | 640 | 4s. Ghd. | 8328 3 tion “A” per week :— 
Se | Ren ater er SSS ene SEO iae ees 6 4 1,362 Jb. of roast meat, BE (average weight Pa Sa ee gine. 
‘Ao og: 300 Ib. of sausages, 35 gals. of soup, 2, portions of fish, A ork- 
; Remarks.—" A. In addition to the figures of meals, there shire pudding, 3.940 Ib of potatoes, 10} pecks of peas, 63 cabbages, 84 ib. 
is a weekly average of 600 Bovrils and hot drinks. The list of turnips, 56 lb. of carrots, 56 Ib, of milk pudding (in dry. state), 654 por- 


tions of ham and eggs on toast, 1,150 cups ef 
coffee, £15 gals. of water boiled from 150 deg. F.. 
1,265 portions of hot sweets, 112 lb. of scenes, 
42 ib. of pastry. 


Average quantity of food cooked and 
consumed at installation’ “B” per 
day :— 

794 Ib. of roast beef, 34 Ib. of haricot moftos. 
10 gals. of potato soup, 21 Ib. of peas boiled. 
10 Ib. of beans boiled, 112 ib. of potatoes, è gal. 
of vegetable stock, 6 gals. milk pudding, 1 gal. of 
hot milk, 2 hams boiled (28 tb.), 80 eggs fried and 
poached, 1 side of bacon (grilled and fried), 100 

' gals. of water boiled from cold, 22 Ib. of 
grilled, 67 slices of toast, 10 gals. of coffee, $ 
; Of Quaker oats. 


Average monthly list of food prepared 
on the apparatus at installation * D” 
and consumed at other places :— 

218 Ib. of boited beef, 96 Ib. of roast beef, 77 Ib. 
of boiled ham, 230 ib. of bread, 50 gals. of water 


boiled from cold, 50 teas, 21 Ib. of beetroot, 16 B. 
of cake. 


A comparison of the initial coste of 
installations ‘‘A’’ and “B” with elec- 
trical apparatus, gas apparatus, and s 
mixture of coal, gas, and steam ap 
Fia. 7.—DINING Room SERVERY. INSTALLATION “A.” . ratus, is given in the following table 


of the quantity of food cooked is a 

weekly average. From tests taken, the ——— 
consumption of energy per person Wee Sie RON Sitar 
served, including staff, 1s 0.29 unit per ON AANE, Tb) essay 
meal. 

‘*B.” The list of the quantity of food 
cooked and consumed on an average day 
gives a good indication of the nature of 
the work performed. There are, how- 
ever, several items carried out by the 
apparatus which do not come under the 
heading of cooking for the staff. The, 
estimated consumption of electricity per 
person is 0.5 unit per meal. 

“C.” No list of food cooked has been 
obtained from this installation, but the 
consumption of electricity per person per 
meal is 0.41 unit. 

“D.” In addition to the number of 
meals provided, there is a weekly aver- 
age of 16 Bovrils and hot milks, and 
50) lb. of bread baked and nine suppers. 
There are also occasions when large 
quantities of food are cooked and con- 
sumed at other places, a list of which 
38 given. The consumption of electricity 
per person catered for is 0.51 unit. The 
cost of maintenance on this installation 
is bigh because during the last 18 
months the apparatus has been catering 
for 100 per cent. more people than origi- 
nally istended. Fig. §.—SMokE Room SERVERY, INSTALLATION “ A.” 

a ronima tini vati aaa figures, one | 
must also consider the advantages of 
electrical cooking from the E of labour and food, sim- ne cost of connecting up tig apparatus to the source of | 
plicity of operation, the less fire risk, the saving on utensils, supply is in each case included) :— 


cleanliness, and the less floor space required as compared with |... |. ee te ee ee 
coal, gas, or.steam. a p Installation. Electricity. Gas. Coal, gas and 


r i steam. 

_ The details of operation of the supplementary plant at : ra = 

installation ‘‘B°’ are not included in this analysis. or in the wat l a i3 5 1 5 A TT E 

chart showing the nature of the load, as they are used mostly “pY 566 6 0 "488 a a n 

for warming up food. , / ‘co 108 12 0 98 10 0 ope Ne 
In the analysis, all elements, &c., that have been supplied “pr 11112 6 104 8 0 J 


free under guarantee have been included at their ordinary 
costs; workmen’s train fares have been omitted in order to a ses 
make a true comparison with those installations close to the In the case of gas apparatus, the warming cabinets and 
workshop. : portable fish fryers in installation *' A ” have been amitted. 
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as it was impossible to obtain prices for them. It is doubtful, 
however, if they could be supplied for gas heating. In the 
case of the coal, gas, and steam apparatus at the same installa- 
tion, oven roasting, pastry baking, and grilling would be 
carried out by coal or coke (with the exception of the grills 
in the serveries, which would be done by gas); the hot cup- 
boards and steamers by steam, and the remajnder of the 
apparatus would be heated by gas. : 

On installation ‘‘ B,” under coal, gas, and steam apparatus, 
coal or coke would be used for the treble oven range and 
grilling, gas for the cabinet roaster and fish fryers, and tbe 


Fic. 9.—CAFE SERVERY. IN3TALLATION “A.” 


remainder of the apparatus would be heated by steam. 
The author is indebted to the Falkirk Iron Co., Ltd., for 
supplying the prices of the apparatus for coal, gas, and steam. 
The difference in the initial cost is not so much with an 
installation of coal, gas, and steam, as with gas alone, but it 
would be impossible to use gas apparatus only on installation 
“ A,” for instance, owing to the restricted space. The first 


cost is not the only cost to be considered, and should never - 


be looked upon as the predominant factor. 

When the working comparisons are considered, electricity 
has the advantage in almost every detail, the following being 
a few of the essential items which in the majority of cases 
when carefully gone into offer sufficient advantages to out- 
weigh any difference in capital cost :— 

1. Cleanliness and absence of fumes. 

2. Constant heating value, also the facility of reducing the 
heat to a definite degree, which is impossible with either coal. 
gas, or stean. 

3. Reduced labour costs as compared with coal or steam. 

4. Less floor space required, owing to the fact that elec- 
trical apparatus can be installed in almost any position, and 
in some cases mounted on tables or one above the ether. Less 
floor space means less rent. 

5. Economy in food, owing to lese shrinkage of meat and 
less waste of food. 

6. Saving on the renewal of kitchen utensils. 

There are many other incidental advantages, but the above 
are in themselves sufficient to justify the installation of elec- 
trical apparatus. 


Fig. 6 shows the lay-out of a canteen kitchen designed and . 


in course of construction by the author. It will be observed 
that arrangements have heen made to carry out efficiently 
the preparation of food for cooking by the use of auxiliary 
plant—meat and vegetable choppers, potato peelers, &c. The 
kitchen is situated between the dining rooms. the plant being 
designed to supply the cooked food for 1,500 persons at one 
sitting. Specisl attention has been given to ensure quick 
service, and the washing-up arrangements are such that 
plates, &c., are cleaned with a minimum of handling. The 
total lond connected is approximately 350 Kw. 

The charts reproduced in fig. 10 show the nature of the loads 
on the respective installations, the lower chart being a sum- 
mation of the other four. 

These charts of supply should be of special interest to 
ventral-station engineers, as they indicate how similar instal- 
lations will affect the load on, their stations and networks. 


They- also form a guide as to what one may expect in the — 


future when the maiority of large kitchens are run by elec- 
tricity. In the author’s opinion this is only a question of 
time. 

Tt is, of course, assumed that the .central-station engineer, 
or the sales engineer, has a thorough knowledge of cooking 
apparatus and their performances before he starts his cam- 
paign: if not, either the services of an exnert must be 
secured, or any attempt to increase the cooking load must be 


postponed until he has mastered the subject. 
of buying his experience—and it can only be bought—is to 
erect a trial installation where he can closely watch ite be- 
haviour; by so doing he is getting his information first hand. 


The best way 


from which he can lay his plans for future developments If 
those engineers who have not yet attempted the large cooking 
business will look .around their districts, they will be sur- 
prised to see the enormous amount of revenue that awaits 
them from large staff-feeding establishments, cafés, restau- 
rants, &c.. which will fully justify the first trial installation. 


DISCUSSION AT LEEDS. 


The paper was discussed by the YORKSHIRE LOCAL SEcTION 

on December 18th. Mr. GILLoTT reiterated his remarks in 
London as to the necessity of co-operation between the 
central-station authorities and manufacturers, and the forma- 
tion of an advisory committee, subsidised by both parties, te 
prepare campaigns, conduct demonstrations, and draw ap 
schemes for submission to clients under expert guidance. 
_ Mr. J. SHEPHERD, opening the discussion, said that, speak- 
ing merely as an engineer, and one who did not know much 
about kitchens, he thought that, whilst electricity was emi- 
nently suitable for cooking operations in small kitchens, some 
of the applications which had been illustrated as having been 
made in large kitchens were not so suitable for electrical 
operations as for steam. He did not think that the heating 
of very large hot-plates or cupboards, or the boiling of large 
quantities of water, or the making of large stews could be 
done as economically by electricity as by steam. Whilst this 
was not of consequence in the small kitchen, it was of con- 
siderable moment in the large kitchen. 

Mr. T. Rorrs said the illustrations indicated that wonderfal 
strides had been made in electrical cooking during the last 
few years. He agreed that it was very necessary that there 
should be co-operation between the supply companies and the 
inanufacturers, and thought that the municipal engineer 
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should also be included. An important difficulty to get over 
still was that of overcoming the objection that electrical 
apparatus cost so much more than the other apparatus for 
cooking purposes. He thought that the author was quite 
right in saying that the services should be run in duplicate, 
with a separate switch and fuse for each piece of ee 
Domestic cooking had suffered very much in the past from the 
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fact that a whole range had only one fuse. He thought that 
the difference between an installation for a restaurant an‘ 
shat for a staff-feeding establishment, which the author had 
smphasised, was important, and that it was very necessary 
that the actual requirements should be ascertained very pre- 
cisely before the installation was put down. It would he 
extremely interesting if they could get to know how the load 
curve of cooking altected the general load curve. x 

Mr. W. M. SeLvey said he thought this question of the 
cooking load might turn out to be one of the most important 
matters that the supply engineer had to consider. ‘he im- 
portant thing for the engineer was to know whether the cook- 
ing load would dovetail in with the rest of the load or whether 
5 would be overlapping and merely intensifying the peak 
oad. 

Mr. C. E. ALLsor spoke of the importance of a sufficiency 
of hot-cupboard space in the restaurant installation. He 
asked for the author's opinion on the thermometer in the use 
of ovens, the question of indicating lamps, the matter of pia- 
contacts, and the degree of pressure which was advisable. 

Mr. H. W. WALKER said he thought that, in cooking in- 
stallations, hardly enough attention had been paid to the 
matter of ventilation. He Lad failed to satisfy himself as to 
the amount of economy achieved by electrical cooking in: ‘e- 
gard to the shrinkage in meat. 4 

Mr. W. B. WoopHoOUsE said he had not the slightest doubt 
that, owing to the diversified apparatus now in operation, 
electric cooking was a sound commercial proposition, and 
compared very favourably with gas or steam. Steam heating 
might be very good if there was a steady use of it, but the 
load curves shown indicated that the cooking demand was 
very far from constant, and for the greater part of the day 
there would be a heavy loss in the steam. The tendency now, 
he thought, was for the lighting load in electricity supply 
to become relatively unimportant. There were cases in which 
the lighting load was less than 5 per cent. of the total. 

Mr. GILLOTT, in reply, said he thought Mr. Woodhouse had 
answered the point m regard to steam. A good deal depended 
on whether or not steam was there already for another pur- 
pose. Undoubtedly the electrical was the cheaper form of 
apparatus for large kitchens in regard to maintenance costs. 
The running costs of gas were higher than those of electricity. 
An important matter in putting in an installation was to 
know with as much exactness as possible what it was re. 
quired for. If in such matters engineers could not secure 
the services of an expert they should be guided by the chef. 
In regard to the relationship of the cooking-load curve to the 
general-load curve, they found in Newcastle that the cooking 
load came on just when it was wanted, and it served to fill 
the gaps. The cooking load was going to be a very big thing, 
and those engineers who did not look after it were going to 
lose money materially. Wiring troubles were getting much 
less than they used to be, but they were not yet down quite 
as low as he would like them to be. He did not approve of 
the use of thermometers, but got better results by teaching 
people how to use the apparatus. He mentioned an important 
case in which the instruction of a lady demonstrator had the 
effect of reducing the electricity consumption by 33 per cent. 
He thought that the best indicating lamp was an ordinary 
8-c.p. lamp. Pin contacts he had discarded five years ago for 
reasons which he described. As to voltage, he thought the 
best results were got from a low voltage. In regard to venti- 
lation, if there was too much of it the advantage of low 
shrinkage of meat food was liable to be lost. He had carried 
out tests showing as low a shrinkage in meat as 5 per cent.. 
- but he did not claim better than 15 or 20 per cent. in speak- 
ing to customers. In the most conclusive way, by teste of 
which he gave full details, it had been proved that the shrink- 
age in weight of meat was@ess in the case of electrical cook- 
ing than in that of any other process, and that the yield of 
fat—which was so valuable nowadays that in one notable 
case on record the yield of the sale of it more than paid the 
cost of the electricity used—was larger by the use of . ele- 
tricity in cooking than by any other procese. 


NEW PATENTS APPLIED FOR, 1917. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. Tuompson & Co., 
Electric Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


18,281. “ Liquid rheostats."" British Westincuouss Fiectric & Manupac- 
TURING Co. December 10th. (U.S.A., December 9th, 1916.) 

18,283. ‘‘ Electric-current controllers." J. ANDERSON & G. Exison. De- 
cember 10th. 

18,295, ‘ Signalling and truin-stopping apparatus.” 
December 10th. 

18,325. “ Device for testing electric ignition of internal-cornbustion en- 
gins.” F. W. Murray. December llth. 

18,339. * Telephone transmitters.” A. Marr. December 11th. 

18,343. “ Miners’ electric handlamps.” A. H. Raino & A. E. ANG6OLD. 
December lith. 

18,349. “ Electrical separation of suspended particles from gaseous bodies.” 
H. A. Burns. December llth. 

18,377. “ Ignition devices for internal-combustion engines.” F. L. Horus- 
tur. December 11th. 

18,378. ‘‘ Spark-gap devices.” F. L. Horttster. December lith. 

18,379. “ Ipnition dynamo.” F. L. Hoisister. December lith. 

18,407. " Electrically-operated apparatus for displaying advertisements, &c.” 
j. A. Busr, W. Coss P. G. Parmer. December 19th. 


E. H. Whyrengap. 


18,413.“ Electric transformers.” Siemens SCHUCKEKTWERKE. 

12th. (Germany, July 9th.) : 
18,418. “ Electro-deposition.” C. W. Denny. Decen.ber 12th. 
18,427, “ Electric welding.” S. Wurre. December 12th. 
18,429. “ Welding metals." S. Wuyts. December 12th. 


18,438. “ Multiple electric switches.” V. E. Jovcs & Park Rowse Enci- 
NEERING Works. December 12th 


T * Electric dry celle.” "H. DR LA T. Fentum PrHicctes. December 
th, 


18,442. “ Electric transformers.” Bariise THomson-Hovustron Co. & F. W. 
; December 12th. 7 

18,449. “ Machines for applying caps to electrode rods of batteries.” S. L. 
Casera. (U.S.A., January Ind.) December 12th. 

18,453. ‘ Electric cables.”  CALLENDER'’S CABLE & Construction Co. ane 
W. Wicuraws. December 12th. 


18,476. ‘' Fittings for incandescent electric lamps.” F. Quarmsr. Decem- 
ber 13th. 


December 


y8 Electric cables.” Preus & Co. December 13th. (Italy, March 
tn, 

18,489. ‘* Portable lamps for signalling taxicabs, &c."° J. H. Symsmcas. 
December 13th. 


18,490, ‘ Electric recording instruments." E. Fawssatr. December 13th. 
18,494/5/6. “ Engine starters.” V. Bangotx. December 13th. 

ae " Engine starters.” F. B. Deun (Eclipse Machine Co.). December 
th. 

18,501. “ Telephone systems.” AUTOMATIC TeLErHONK MAaNUFACTURa@NG Co. 
(U.S.A., December 15th, 1916.) December 13th. 

18,502. * Telephone systems.” Automatic TererHone Manuracrueino Co. 
(U.S.A., January 8th.) December 13th. 

18,533. ‘* Headgear for telephone, &c., receivers."” H. W. Mxrcaure. De- 
cember 13th. 

18,536. ‘* Methods of operating flaming arc lights for projectors.” Seeary 
Gyrascorpg Co. (U.S.A., December 18th, 1916.) December 13th. 

18,542. *“ Spark plugs." H. J. Berky. December 13th. 

18,564. *“ Electric switches." Exectric & Orpnance Accessogies Co. ano 
J. Ercisits. December lth, 

18,567. *“ Electric switch plugs.” R. Crust. December 14th. 

18,568. ‘* Electric meters of the movable-coil type.” R. Bsarns. Decem- 
ber 14th. 

18,595. ‘* Automatic and semi-automatic telephone systems.”  Avyromatic 
Evectric Co., AUTOMATIC TBLEPHONR ManuracturinG Co. & F. C. Tomums. 
December 14th. 

18,597. ‘* X-ray tubes.” Bartiss Taomson-Houston Co. (Gencral Electric 
Co., U.S.A.) December 14th. ; 

18,600. * Mercury switches.” G. W. Sterngnson. December 14th. 

18,603. ‘* Projector arc lamps.” J. Brockts axo JOHNSON & Pues. De- 
cember 14th. 

18,610. “ Automatic electric switches for polyphase currents.” H. F. 
Jorn. December 14th. 

18,613. ‘‘ Flashlamps."” C. J. Harvey & H. W. Hoorsr. December 14th 

18,621. “ Audion or lamp relay or amplifying apparatus.” M. Latour. 
(France, November 30th, 1916.) December 14th, 

18,627. ‘‘ Magneto compasses for acrial navigation, &c."" A. L. Neare, 
A. V. Paris & H. Yeomans. December 14th. 

18,641. “ Means for locking incandescent electric lamps to holders.” H. 
Suitu. December 15th. 

18,649. “ Electric pocket-lamp.”’ 
March 7th.) December 15th. : 

18,657. “ Electric arc striker.” Berian, Forrest & Co., J. C. Baran axo 
T. A. Forrest. December 15th. 

18,682. “ Condensers." O. R. Verity. December 15th. 

18,683. ‘‘ Electric cable grips." W. T. Heniegyv’s Teecrarn Woaxs Co.. 
E. Moor & W. H. NicHots. December 15th. 

18,689. ‘* Method of transforming anthracite coke, &c., rich in carbon into 
a product suitable for manufacture of carbon electrodes." S. E. Sigurin. 
December 15th. 

18,700. * Electric current rectifiers." H. S. Murs & H. Wana. Becem. 
ber 15th. 


E. G. PuHogrsus Cour. (Switzerland 
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PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed end abridged, and all subsequent proceedinge will be taken. 


` 1916. 


11,977. APPARATUS FOR AUTOMATICALLY CONTROLLING FROM A Distance Vari. 
ABLE-SPEED OR Reversisie Encinas. L, J. Creplet. October 4th, 1915. (101,699.) 

16,540. Brusu-LIFTING anD SHORT-CIRCHTINO Devices on Inpuction Moroers 
AND THE LIKE. T. H. Hurst & Brush Electrical Engincering Co. November 
th, 1916. (111,324.) 

16,566. APPARATUS FOR PRODUCING PerroratED Strip ay FEuecrricaL OorerxT 
IøruLses. H. H. Harrison and Creed & Co. November 18th, 1916. (111.326:) 

16,737. RADIO-TELEGRAPH AND TERLRrHONE Stations. F. G. Simpsen. Nor- 
ember 22nd, 1916. (111,332.) 

16,835. Ming Sicrattmsc Systems. J. Davis & Son and W. H. Davis. 
November 24th, 1916. (111,339.) 

16,897. M&aNS AND APPARATUS FOR AUTOMATICALLY RENDERING Derectivi 
TRLEGRAPHIC SIGNALS UNIFORM, AND FOR STORING THEM UP PREPARATORY TO 
TRANSMISSION. November 24th, 1916. (111,343.) 

16,907. Connection oF ELECTRIC CABLES TO JUNCTION BOXES OR LIKE APPA- 
ratUS. British Insulated & Helsby Cables, Ltd., and R. W. Blades. Novem- 
ber 25th, 1916. (111,344.) 

16,992. *“* Electric motor controllers.” E. C. R. Marks (Mercury Manu- 
facturing Co., U.S.A.) November 27th. 1916. (111,347.) 

17,189. Protection oF Exectric SuprLy OR DISTRIBUTION Systems @f WHICH 
Spuit or Parae Conpuctors arg EmrLoYED. Electric Improvements, Ltd., 
Callender’s Cable & Construction Co., Ltd., and T. O. Callender. Nevember 
30th, 1916. (111,351.) 


17,553. Exectrica. Swircurs. R. W. Bill. December 7th, 1916. (111,961) 


17,918. Weiptnc of Praters. Quasi Arc Co. & W. L. Cole. December 
13th, 1916. (111,363.) 


18,541. Evuctrica. Heatinc Apparatus FOR Permanente Wavinc Haik os 
mar Hran. E. F. Suter. December 28th, 1916. (111,372.) 


1917. 

180. MAaGNETO-RLECTRIC MacHiwrs. M-L. Magneto Syndicate, G. A. Later 
and F. A. Watson. January 4th, 1917. (111,373.) 

788. Carson HoLoers ov Exscrric Arc Lamps. W. L. Humphries. Jaov: 
ary 16th, 1917. (111,382.) 

860. Exvectaic Barreres. H. Ð. Henry. January 17th, 1917.  (111,383.: 
' 1,577. Macneto Devices vor [NTERNAL-COmBUsTIOW Exciwes. Villrere Fangi- 
neering Co., G. Funck & F. H. Farrer. January Sist, 1917. (111,391.) 


2,026. TroLey Heaps ror Exectric Traction. W. Pickersgil & J. H 
Pitt. February 10tb, 1917. (111,398.) 

9,621. Execraicaz. Massaon Appiiances. E, 
(111,399.) 


Peckham. July kb, 17. 
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